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This publ icat ion descr ibes how to wr i te  te lecommunicat ions
appl icat ion programs to run under contro l  o f  the communi-
cat ions contro l  program (CCP).  CCP is  a feature of  d isk
system management that  fac i l i ta tes the implementat ion
of  te lecommunicat ions appl icat ions on the Model  10 Disk
System, Model  12,  and Model  15.

This manual is intended for programmers who use one or
more of  the fo l lowing System/3 programming tanguages:

.  R P G  I I

o Subset  Amer ican Nat ional  Standard (ANS) COBOL

O FORTRAN IV

o Basic Assembler

The int roduct ion to th is  manual  summarizes the purpose
and operation of CCP. Subsequent chapters describe the
standard application program interface to CCP, examples
of  typ ical  appl icat ion program logic ,  appl icat ion program-
m ing  i n  COBOL,  FORTRAN lV ,  RPG l l ,  and  Bas i c
Assembler, preparing source programs to run under CCP,
program testing, and use of the option al 3270 display
format  fac i l i ty  of  CCP.

System/3 Model 8

The System/3 Model I is supported by System/3 Model 10
Disk System control programming and program products.
The fac i l i t ies descr ibed in th is  publ icat ion for  the Model  10
are also applicable to the Model 8, although Model 8 is
not referenced. However, the integrated communications
adapter  ( lCA) and local  d isp lay adapter  are avai lable on the
Model  8.  l f  you have the lCAor local  d isp lay adapter ,  i t  is
always designated on BSCA line 2. Therefore, you must
speci fy  l ine 2 whenever i t  is  requi red,  or  enter  the BSCA
OCL statement  ( / /  BSCA LINE-2)  at  execut ion t ime.

It should be noted that not all devices and features which
are avai lable on the Model  10 are avai lable on the Model  8.
Therefore, Model 8 users should be familiar with the
contents of IBM System/3 Model S lntroduction,
GC21-5114.

Preface

Prerequisites

The CCP application programmer need not have extensive
previous knowledge of telecommunications networks, data
l ink contro l ,  and the character is t ics of  speci f  ic  terminal
devices. This manual assumes. however, that the program-
mer has a working knowledge of his programming language
and is  fami l iar  wi th the conf  igurat ion of  the CCP system
in h is  insta l la t ion.

This manual  has no speci f  ic  prerequis i te  publ icat ions;
however, many references are made to the followinq
manuals that  are requi red by the programmer:

. l8M System/3 Models 8, 10, and l2 Communications
Control Program System Reference Manual , GC21-7588

. IBM System/3 Model l5 Communications Control pro-
gram System Reference Manual , GC21-7620

. l8M System/3 Communications Control program
System Design Guide, GC21-5165

. IBM System/3 Model l5D Channel Connected Systems
Program Reference and Logic Manual , GC21-5199

Also,  in  order  to fu l ly  ut i l ize the d isplay format  fac i l i ty
of CCP, the programmer must have a basic understand-
ing of  the concepts and operat ion of  the IBM 3270
f nformation Display System as given in IBM 3270 lnforma-
tion Display System Component Description, GA27-2749.

Other  publ icat ions that  are usefu l  to  the programmer are
listed in Appendix C: Bibliography.
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In  o rder  to  ga in  an  overa l l  unders tand ing  o f  the  requ i re -
ments  fo r  wr i t ing  app l ica t ion  programs under  CCp,  read
chapters  1  ,  2 ,  and 3  be fore  read ing  the  chapter  tha t  app l ies
to  your  p rogramming language.  These chapters  conta in :

Chapter  1 :  Summary  o f  the  purpose and opera t ion  o f  CCp.

Chapter  2 :  Descr ip t ion  o f  the  app l ica t ion  program in te r_
face  to  CCP,  independent  o f  any  par t i cu la r  p rogramming
language.

Chapter  3 :  Genera l  descr ip t ion  o f  te rmina l  c lasses ,  p ro_
gram types ,  and CCP app l ica t ion  program log ic .

After you have read the f irst three chapters, read
thorough ly  the  chapter  tha t  app l ies  to  your  p rogrammtng
ranguage:

Chapter  4 :  COBOL

C h a p t e r  5 :  F O R T R A N  t V

C h a p t e r 6 :  R P G  l l

Chapter  7 :  Bas ic  Assembler

How To Use This Manual

l f  your  p rogram wi l l  use  the  3270 D isp lay  Format
Fac i l i t y  o f  CCP to  communica te  w i th  components  o f
the  IBM 3270 In fo rmat ion  D isp lay  Sys tem,  read chapter  g
a f te r  you  have an  unders tand ing  o f  CCp app l ica t ron  pro_
gramming in  your  language.

Before  a t tempt ing  to  wr i te  a  CCp app l ica t ion  program,  be
sure to read Chapter g: Program Preparation, since that
chapter  conta ins  impor tan t  d isk  and un i t  record  f  i l e  con_
siderations you must be aware of.

Reference Aids

The append ixes  prov ide  conven ien t  summar ies  o f  app l i ca-
t ion  program opera t ion  codes  and re tu rn  codes  as  we l l  as
a  g lossary  o f  te rms and a  b ib l iography .

Use the  index  a t  the  end o f  the  manua l  to  loca te  spec i f i c
su bjects.

Terminology Notice

Unless  o therw ise  ind ica ted ,  re fe rences  in  th is  manua l  to
BSCA (b inary  synchronous communica t ions  adapter )
shou ld  be  in te rpre ted  to  mean BSCA and BSCC (b inary

synchronous communica t ions  cont ro l le r ) .  BSCC is

suppor ted  on  the  Mode l  15D on ly ,  and as  a  mul t ipo in t
nonswi tched cont ro l  s ta t ion  or  in  po in t - to -po in t  non-
swi tched conf  igura t ions .





Chapter 1 : Introduction

The Communicat ions Contro l  Program ( the CCp) is  a CCp STAGES
system control program feature of the IBM System/3 Model
10 Disk System, IBM System/3 Model  12,  and IBM Establ ish ing and operat ing the CCP in a par t icu lar  envi ron-
System/3 Model 15 designed to facil i tate the development ment is accomplished in three stages:
and implementat ion of  te lecommunicat ions appl icat ions.
The ccP serves as the control program of a telecommunica- o Generatron
t ions subsystem, operat ing in  conjunct ion wi th d isk system
management ( referred to by the abbreviat ion DSM in th is  o Assignment
manua l ) .

a Operat ion

Under the CCP. an onl ine network of  terminals can cal l
application programs as needed and access a common set Generation Stage
of  d isk f  i les.  l f  suf f  ic ient  main storage is  avai lable,  the
ccP permi ts  several  appl icat ion programs to be execut ing ccp generat ion is  the process whereby your  insta l la t ion
concurrent ly  under i ts  contro l '  creates i ts  ind iv idual  vers ion of  the ccp.  The purpose

of  generat ion is  to  establ ish the requi red capabi t i t ies of  the
Communications application programs to be run under CCP by creating a set of CCP object modules and sub-
contro l  o f  the CCP can be wr i t ten in  any of  the h igh- level  rout ines,  unique to the requi rements of  your  insta l la t ion.
languages avai lable wi th Models 1O,12,  and 15 -  RPG l l ,  The process of  generat ion involves:
COBOL, and FORTRAN lV -  and in Easic Assembler .
Indiv idual  appl icat ion programs can be wr i t ten wi thout  1.  Descr ib ing the type of  equipment  to be used by the
deta i led knowledge of  the requi rements for  programming communicat ions system and other  permanent  features
under a te lecommunicat ions system and,  wi th few excep- of  the CCp system.
t ions,  as though they are to be run indiv idual ly ,  wi th access
to all system resources. 2. Creating a set of control routines whose specific

content  may be unique to your  insta l la t ion.
With the fac i l i t ies prov ided by the CCP, the System/3 can
be used e i ther  as a host  system or  as a subhost  system: 3.  Jo in ing the rout ines by a l ink-edi t ing process.
Host System: The System/3 is the central controller of a
network of  s tar t -s top and/or  b inary synchronous terminals.  4.  Copying appropr iate addi t ional  support ing rout ines.
Subhost System: The System/3, while directly controll ing
a group of  terminals,  is  i tse l f  a  t r ibutary s tat ion to a large 5.  ln i t ia l iz ing the contro l  f i le  that  the assignment  s tage
centra l  processor ,  such as System/370.  and the operat ional  s tage use ($CCPFI LE).

Note: For an introduction to the CCP that includes more CCP Generation is describedin CCP System Reference
deta i led descr ipt ions of  CCPserv ices and re lat ionships be-  Manual ,  GC21-7588 for  Models 10 and 12,GC21-7620Ior
tween the CCP and other System/3 programs, see the CCP Model 15.
System Reference Manual, GC21-7588 for Models 'l 0 and
12,  GC21-762O for  Model  15.  l f  you are not  acquainted
wi th terms and abbreviat ions used in th is  manual ,  you can
find definit ions either in Appendix B. Glosary at the end
of this manual, or in IBM Data Processing Glossary,
GC20.1 699.
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Assignment Stage Operational Stage

CCP assignmer,t stage is a brief process by which one or The operational stage begins with operational staftup,when
moresets of  speci f ic  envi ronments In which the CCP can the CCP is  loaded into main storage.  Dur ing star tup,  CCP
run are def ined.  Each set  inc ludes:  rout ines open d isk f i les,  adapters,  and communicat ion l i r res

and complete var ious tables and contro l  b locks.  Dur ing
a Speci f ic  i tems of  in format ion per ta in ing to the ent i re operat ion,  the CCP superv ises the envi ronment  in  which

CCP, such as the current  password.  your  appi icat ion programs run and provides communi-
cations services to your programs. The operational stage

. Programs that may be run under the CCP and the is concluded by shutdown. which is init iated by the system
resources that each requires. operator. During shutdown, the CCP allows programs

that  are current ly  execut ing,  or  that  are current ly  scheduled
o Fi les that  are accessib le to each program. or  chained,  to  f in ish processing,  then i t  c loses communica-

t ion l ines,  adapters,  and f i les.
o The current  l ine/ terminal  conf  iqurat ion.

See CCP System Operator's Guide, GC21-7S91 for Models
o Symbol ic  terminal  names and the actual  terminals to 8,  10.  and 12,or  GC21-7619 for  Model  15 for  a deta i leo

which they apply.  descr ipt ion of  CCP operat ion.

.  Terminal  at t r ibutes.

The assignment  run need be repeated only when some of
the speci f ic  in format ion g iven in a prev ious assignment  run
must  be changed.  For  example,  CCP assignment  must  be
repeated when new programs and f i les are to be used under
thc CCP.

As a programmer,  you must  be fami l iar  wi th the contents
of the CCP assignment sets, since you must be aware of
character is t ics of  f  i les,  terminals,  and communicat ion
l ines avai lable to programs you wr i te .  You can determine
the contents of  ass ignment  sets f rom the l is t ing produced
by the Assignment  L is t  program.

See CCP System Reference Manual , GC21-7588 f or Models
8,  10,  and 12,  GC21-7620 for  Model  15.  for  deta i led in for-
mat ion about  CCP Assignment .



TERMINALS AND FEATURES SUPPORTED

The fo l lowing terminals may be used wi th the communica-
t ions control program.

Through the  mul t ip le  l ine  te rmina l  adapter :

o  1050 Data  Communica t ion  Sys tem
Switched

Mul t ipo in t  nonswi tched

.  2740 Communica t ion  Termina l  Mode l  1
Bas ic

Check ing

D i a l

D ia l  w i th  check ing
Dia l  w i th  t ransmi t  con t ro l
D ia l  w i th  t ransmi t  con t ro l  and check ing
Station control
S ta t ion  cont ro l  w i th  check ing

.  2740 Communica t ion  Termina l  Mode l  2
Station contro
Sta t ion  cont ro l ,  check ing
Station control,  buffered receive
Sta t ion  cont ro l ,  bu f fe red  rece ive ,  checkrng

o 5100/51 10 Portable Computer  (when s imulat ing a 27411
Point- to-point  swi tched
Point- to-point  nonswi tched

With the b inary synchronous communicat ions adapter :

.  3270 Informat ion Display System
Mult i  po int  nonswi tched

.  3275Informat ion Display Stat ion
Switched
Nonswi tched

o 3735 Programmable Terminal
Switched
Mul t ipo i  nt  nonswi tched

. 3741 Data Station Model 2, Programmable Work
Station Model 4

Point-to-point nonswitched or switched
Mu l t i po in t

.  51 10 Portable Computer
Point - to-point  swi tched
Point- to-point  nonswi tched
Mul t ipo int  wi th CCP as contro l  s tat ion

.  2741 Communicat ion Terminal  .  5230 Data Col lect ion System (appears ident ica l  to  a3741
Basic Model  2 or  4)
Swi tched Point - to-point  swi tched

Point- to-poi  nt  nonswi tched
.  3767 Communicat ion Terrn inal  (when s imulat ing a

2740 Model  1)  o 5937 Displav Stat ion RPO
Checking Appears to be a 24O-byte 3277 Model 1
Dia l  wi th checking
Stat ion contro l ,  checking o 3600 Finance Communicat ion System (see Note 2 l

(when s imulat ing a 274O Model  2)  Mul t ipo int  nonswi tched
Stat ion contro l ,  checki  ng

o Svstem/3
.  3767 Communicat ion Terminal  (when s imulat inga2T4l)  Point - to-point  swi tched

Basic Point-to-point nonswitched
Switched Mul t ipo int  wi th CCP as contro l  s tat ion

Mul t ipo int  wi th CCP as a t r ibutary
o Communicat ing Magnet ic  Card SELECTRIC@ Type-

wr i t e r (appea rs iden t i ca l  t oa2741  sw i t ched )  o  Sys tem/TFea tu r r : 2074o rRPO(seeNo te l l
Point-to-point switched Point-to-po,int switcheo

Point-to-po'int nonswitched
o System/7 (appears ident ica l  to  a274O Model  1)  Mul t ipo int  wi th CCP as contro l  s tat ion

Checking
Dial with checking o System/360, System/370
station control with checkinq point-to-point switched

Point-to-point nonswitched
Mul t ipo int  wi th CCP as t r ibutarv
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o System/32 Terminals that are equivalent to those explicit ly supported
Point-to-point switched may also function satisfactori ly. The customer is respon-
Point - to-point  nonswi tched s ib le for  establ ish ing equivalency.  IBM assumes no respon-
Mul t ipo int  wi th CCP as contro l  s tat ion s ib i l i ty  for  the impact  that  any changes to the IBM-suppl ied

products or programs may have on such terminals.
o System/34

Point-to-point switched Notes:
Point - to-point  nonswi tched 1.  Under BSCA or  BSCC, the System/7 is  supported only
Mul t ipo int  wi th CCP as contro l  s tat ion as i t  is  supported by the Mul t i l ine/Mul t ipo int  BSCA

IOCS - see IBM System/7 (RPQ) Binary Synchronous
o Series/1 Module Programming Guide and Reference Manual ,

Point - to-point  swi tched SC34-1510.
Point-to-point nonswitched 2. Under BSCA or BSCC, each 3600 work station is

supported as a CPU by CCP. RPO number 540156 is
With the b inary synchronous communicat ions contro l ler :  requi red to at tach the 3600 to System/3 Model  8,  10,

and 12.
. 3270 Information Display System

Mult ipoint  nonswi tched

o 3735 Programmable Terminal
Mul t ipo int  nonswi tched

.  3741 Data Stat ion Model  2,  Programmable Work
Stat ion Model  4

Mul t ipo int  nonswi tched
Point- to-point  nonswi tched

o Svstem/3
Mul t ipo int  wi th BSCC as contro l  s tat ion
Point - to-point  nonswi tched

o System/7 Feature 2074 or RPQ (see Note 1l
Mul t ipo int  wi th BSCC as contro l  s tat ion
Point - to-point  nonswi tched

o System/34
Point - to-point  nonswi tched
Mul t ipo int  nonswi tched

.  3600 Finance Communicat ions System (see Note 2 l
Mul t ipo int  wi th CCP as contro l  s tat ion

o 5230 Data Collection System (appears identicat to a
3741 Model  2 or  4 l

Poi  nt - to-point  nonswi tched



The standard interface (that is, the procedures and common
data areas) used by application programs to request CCP
to per form communicat ions operat ions wi th remote
terminals or  the system operator 's  console is  composed of
the fo l lowing basic  e lements:

.  Communicat ions Serv ice Subrout ine

o Parameter List

o Record Area

o A set  of  communicat ions operat ions that  can be issued
to the CCP

The deta i ls  of  th is  in ter face d i f fer  s l ight ly  among the
p rog ramming  l anguages -RPG l l ,  COBOL,  FORTRAN lV ,
and Basic Assembler-but the functions performed by the
basic e lements remain essent ia l ly  the same. Where tne
interface for a particular language differs from the standard
interface, you are referred to the chaptrer covering that
language.

ln order  to per form a communicat ions operat ion,  such as
wr i t ing a message to a terminal .  an appl icat ion program
must do the folloWing:

1. Provide storage space within itself for a parameter
list and record area and specify the format of these
a rea s.

2. Prepare the record area for the operation.

3. Set the contents of the parameter l ist.

4 .  Invoke the communicat ions serv i r :e  subrout ine to
perform the operation.

5. Check appropriate return codes trl determine the
resul t  o f  the operat ion.

Since your program may be competing with other programs
for  system resources such as terminals,  d isk f  i les,  and uni t
record devices, CCP ensures that these resources are
available to your program before your program is allowed
to run.  Each terminal  requi red by your  program is
al located exclus ively  to your  program unt i l  your  program
releases it (see index entry Release Ternninal Operationl or

Chapter 2: Standard Application Program Interface To CCP

unt i l  the execut ion of  your  program has ended.  When
ei ther  of  these events has occurred,  the terminal  is  f ree to
be a l located to another  program (or  to  enter  commands,  i f
i t  is  a command terminal ) .  Because CCP also a l locates the
use of  uni t  record devices,  you can code l /O operat ions
using these devices as though your  program has exclus ive
contro l  of  them. (Except ion for  Model  15 CCP: Your
program can share use of  the 1403 pr inter  wi th another
p rog ram runn ing  concu r ren t l y  i f  PR INTER-SHR i s
speci f ied in  the PROGRAM assignment  s tatement  for  your
program Isee CCP System Reference Manual]. You should
consider  in  the design of  your  program that  you do not
have exclus ive contro l  o f  the pr inter . )

CCP may receive a request for a program that uses:

o A terminal  that  is  present ly  a l located to another  program.

r  A d isk f i le  that  is  a l located to another  program in such a
manner that  the access methods conf l ic t .  For  example,
a currently executing program adds consecutively to a
fi le and the program being requested adds to the same
f  i l e .

o A d isk f i le  is  speci f ied as NOSHR on the FILES param-
eter  of  the PROGRAM assignment  s tatement  or  as
SHARE-NO on the FILE OCL statement  on 5704-SC2.

CCP rejects such a program request or queues it, depend-
ing on the queue status of  the terminal  (see /O and /NOO
commands in CCP Terminal Operator's Guide, GC21-7580).
When the previous program has terminated,  terminals and
disk f i les used by that  program are avai lable to subsequent
programs.

lVote;  Model  10and Model  12 CCPs can a lso queue ( /O) a
request for a program that uses a unit record device that is
temporar i ly  unavai lable.  Model  15,  however.  normal ly
rejects requests for programs that require a unit record
device that  is  unavai lable.  The except ion is  i f  the requested
program uses the pr inter  and the pr inter  is  e i ther  perma-

nently allocated to the CCP partit ion, or spool is intercept-

ing the CCP partit ion, and the requested program uses no

other  uni t  record devices or  terminals.
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COMMUNICATIONS SERVICE SUBROUTINE

S ince  RPG l l ,  COBOL,  and  FORTRAN lV .  do  no t  i nc lude
special statement types for general purpose terminal l/O
operations and other communications services (see

Operationsl , the CCP provides one or more communications

service subroutines to application programs written in each

language.  (For  Basic Assembler  Programs,  a macro inst ruc-

tion is provided - see index entry $NCIO macro.l fhe

communicat ions serv ice subrout ine converts  the appl icat ion
program's request into a standard request to the CCP
communicat ion fac i l i t ies.

The communicat ion serv ice subrout ine (RPG l l  programs

may actual ly  use more than one) must  be l ink edi ted to

each application program prior to ushrg the program under

the CCP. Thus,  the communicat ion serv ice subrout ine,

although provided by the CCP, actually becomes a part of

the application object program. SeeChapter 9: Program

Preparation for procedures for preparing an application
program to run under the CCP.

In COBOL and FORTRAN lV,  the appl icat ion program

ini t ia tes a communicat ions operat ion by issuing a CALL
statement  to the communicat ions serv ice subrout ine.
In RPG l l ,  the program can in i t ia te an operat ion and
invoke the communicat ions serv ice subrout ine e i ther
through the SPECIAL or  EXIT/RLABL fac i l i t ies of  the
language.

PARAMETER LIST

You must  prov ide a parameter  l is t  wi th in your  program

with each request  for  a communicat ions operat ion.  The
parameter  l is t  speci f ies the deta i ls  of  the communicat ions
operat ion and provides locat ions wi th in i tse l f  where the
CCP returns in format ion about  the resul ts  of  the operat ion.
This chapter describes the parameter l ist as it is presented

by the communicat ions serv ice subrout ine to the CCP
communicat ions fac i l i t ies.  In  RPG l l ,  the parameter  l is t
as def ined in the user  program is  somewhat  d i f ferent  (see

Chapter 6: RPG ll l .

The parameter  l is t  is  16 posi t ions long,  consist ing of  e ight
two-posi t ion f  ie lds,  as shown in F igure 2-1.

Return Code (Positions 0-1)

Al though th is  f ie ld (see Figure 2-1)  must  be provided in

the parameter l ist, the CCP ignores the contents at the

beginning of  the operat ion.  At  the complet ion of  each

operation, before returning control to the application
program, the CCP places a value in  th is  f ie ld indicat ing the
status of the oPeration:

o Operat ion completed normal ly  (va lue of  zero) .

o Operat ion resul ted in  an l /O error  (negat ive value) .

o Operat ion resul ted in  an except ion condi t ion (posi t ive

val  ue ) .

Speci f ic  return code values and meanings are g iven in
Appendix E: Return Codes.

0 1 1
Return Code

I
I

32

Ooeration Code

4 Outpr t  Length/  Ef fect ive Input /  5

At t r ibutes ldent i f  ier /
Outstanding Inv i te InPuts

I
6 1 7

Maximum Input  Length

I
I

8 l e
I

Address of  the Record Area

t 1

12 ccP
Work
Area

1 0

1 3

1 5"t4

16 Posi t ions
(8 2-posi t ion
f  ie lds )

Note:  ln  RPG l l ,  the format  of  the parameter  l is t  is

somewhat different (see Chapter 6: RPG ll l .

Figure 2-1.  Parameter L ist



In  o rder  to  de termine the  resu l ts  o f  a  communicar rons
opera t ion .  you  must  inc lude cod ing  in  your  p rogram to
test the return code. The degree of return code checking
and the  ac t ions  taken based on  re tu rn  code check ing  w i l l
vary  in  d i f fe ren t  app l i ca t ions ,  however ,  i t  i s  s t rong ly
recommended that return code checking at the level of
normal  comple t ion  (zero  re tu rn  code)  o r  abnormal  comple-
t ion  (non-zero  re tu rn  code)  be  done in  a l l  p rograms.

Examples  o f  tes t ing  re tu rn  codes  are  g iven in  chapters  4
th rough 6 .  Recommended ac t ions  to  be  taken by  your
program for each return code are given in Appendix E.
RPG f l  programmers should see Chapter 6: RPG l l  for
add i t iona l  in fo rmat ion  concern ing  hand l ing  o f  re tu rn
codes in  tha t  language.

Operation Code (Posit ions 2-3)

For  each communica t ions  opera t ion  (except  some RPG l l
opera t ions) ,  th is  f ie ld  must  conta in  a  code tha t  ind ica tes
the specif ic operation to be performed. The contents of
th is  f  ie ld  a re  the  same a f te r  comple t ion  o f  the  opera t ion
as when the operation began. See Operations,later in
th is  chapter ,  fo r  descr ip t ions  o f  the  va l id  opera i lons  ano
opera t ion  mod i f ie rs  tha t  can  be  issued to  the  CCP bv  an
app l ica t ion  program.

Third Field (Posit ions 4-5)

Th is  f  ie ld  in  the  parameter  l i s t  can  conta in  four  d i f fe ren t
k inds  < l f  in fo rmat ion :

1. Output Length - provided by your program for
output operations (see Output Operations, fol lowing)

2. Effect ive lnput Length - returned by the CCP (see

I npu t O perations, fol lowing)

3. Terminal Attributes ldentif ier - provided by your
program lsee Acquire Terminal Operation. following)

4. Count of Outstanding lnvite lnput Operations -

returned by the CCP lsee lnput Operations and
R elease Term inal O perati on, fol lowi ng )

Output Operations: This f  ield must contain the length of
the data to be transmitted from your program, that is, the
number of characters of data you wish to write from the
record  area  in  your  p rogram,  no t  inc lud ing  the  s ix  pos i t ions
for  the  symbol ic  te rmina l  name and no t  inc lud ing  l ine
control characters, which are added to your data by the CCP.
( ln  RPG I  l ,  the  ou tpu t  leng th  i s  p laced in  the  ou tpu t  record
area; see Chapter 6.)

lnput Operations: On each completed input operation, the

CCP ca lcu la tes  and p laces  in to  th is  f ie ld  the  ac tua l  leng th  o f
the  input  da ta  passed to  the  app l ica t ion  program.  Th is
e f fec t i ve  input  leng th  does  no t  inc lude the  symbol ic  te r -

mina l  name,  l ine  cont ro l  charac ters ,  backspace charac ters ,

o r  da ta  wh ich  the  CCP cannot  pass  to  the  app l ica t ion  pro-

gram when the  amount  o f  da ta  rece ived exceeds the  s ize

of the record area (see Maximum lnput Length. the next

f ield in the parameter l ist).  However, the effect ive input
length does include record separator characters (see index

entry record separatorsl. The CCP ignores the contents of
th is  f  ie ld  a t  the  s ta r t  o f  an  input  opera t ion .

l f  data mode escape is al lowed in your CCP system (see

index  en t ry )  and a  te rmina l  en ters  the  /RELEASE command
after entering the data mode escape characters, your pro-
gram wi l l  rece ive  a  08  re tu rn  code f rom any  o f  the  fo l low-
ing  input  opera t ions :  Get ,  Accept  Input ,  Pu t -Then-Get ,

and Stop  Inv i te  Input  (see  index  en t r ies ) .  The 08  re tu rn
code ind ica tes  tha t  the  te rmina l  to  wh ich  the  input  opera-
t ion  was issued is  no  longer  ava i lab le  to  your  p rogram.  In
th is  case,  CCP p laces  the  cur ren t  number  o f  ou ts tand ing

lnvite lnputs for your program (see index entry) in posit ions

4-5  o f  the  parameter  l i s t .  Th is  in fo rmat ion  is  impor tan t  in
multiple requesting terminal (MRT) programs (see index
ent ry  )  .

Acquire Terminal Operation: lf you issue an Acquire
Terminal operation (see index entry) which sets the attr i-
bu tes  o f  the  te rmina l  to  be  acqu i red ,  th is  f ie ld  must  iden t i -
fy  the  a t t r ibu te  se t  you  want  to  ass ign  to  the  te rmina l .  The
termina l  a t t r ibu te  se t  i s  de f ined in  the  TERMATTR ass ign-

ment statement - see CCP Svstem Reference Manual.

Release Terminal Operation: lf your program releases a

terminal (see index entrv Release Terminal operation or

Release and Task Chain operation (57O4-SC2 only)) and

receives a zero return code from the operation, CCP places

the  cur ren t  number  o f  ou ts tand ing  Inv i te  Inputs  fo r  your

program (see index  en t ry )  in  the  th i rd  f ie ld  (pos i t ions  4-5)

o f  the  parameter  l i s t .

Accept No-Wait Operation (5704-SC2 only): In addit ion
to the response given under input operations, the count of

ou ts tand ing  inv i tes  i s  re tu rned in  the  th i rd  f ie ld  o f  the
parameter l ist for return code of 04 (shutdown was
entered iand 16  (no  ou ts tand ing  inv i tes  comple ted) .

Shutdown lnquiry Operation (5704-SC2 only): l f  you

issue a  shutdown inqu i ry  opera t ion ,  the  count  o f  ou ts tand-
ing  inv i tes  i s  re tu rned in  the  f ie ld ,  regard less  o f  the  re tu rn
code.
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Maximum lnput Length (positions 6-7)

On each operat ion involv ing input  data,  you must  enter  a
value in to th is  f ie ld represent ing the maximum number of
bytes of input data you expect to receive. This value does
not  inc lude the s ix  characters for  the terminal  name. This
value must be greater than zero and no larger than the
size of the record area provided by your program. The CCp
does not  a l ter  th is  value dur ing the operat ion.

Address of the Record Area (positions g-9)

This f ie ld is  set  by the communicat ions serv ice subrout ine
(except  in  Basic Assembler ,  where th is  f  ie ld is  set  by the
$NCIO macro) to contain the main storage address of the
record area (see Record Area). This field addresses the first
( le f tmost)  posi t ion of  the name f ie ld in  the record area,  not
the first position of data; therefore. the data actually begins
at  the address g iven,  p lus s ix .  For  operat ions not  involv ing
data transfer, this field may point to a record area contain_
ing only the name f ie ld.

This f ie ld is  not  present  in  the parameter  l is t  used by
RPG l l  appl icat ion programs.

CCP Work Area (Positions 10-15)

These positions are used for a work area by the CCp. your
program must not use these positions.

RECORD AREA

With each communicat ions operat ion your  program issues
to the CCP (except  Shutdown Inqui ry) ,  i t  must  prov ide a
record area, A record area is an area in the application
program that consists of two parts. The standard record
area for  operat ions involv ing data t ransfer  consists  of  a
six-position name field followed by adata area (Figure 2-21.
Exceptions to this standard format occur for RpG ll (see
Chapter 6: RPG //) and when the 3270 Display Format
Facil ity (see index entry) is used.

The name f ie ld conta ins e i ther  the name of  the program ( i f
a  chained task operat ion) ,  or  the symbol ic  terminal  name
that  is  to  be involved in the operat ion.

The parameter  l is t  f ie ld conta in ing the record area address
(Figure 2-1)  a lways points to the le f tmost  posi t ion of  the
name field. Data transfer, however, always occurs into and
out of the data area segment of the record area. Lengths
speci f  ied in  the parameter  l is t  for  operat ions involv ing data
transfer refer to the length of the data area portion of the
record area,  except  in  cer ta in RPG |  |  output  operat ions.

2-4

Name I
F ie ld I  

Data Area

-/_/
6 posit ions

Figure2-2. Standard Record Area

Program Name

The program name is the name of the program to be called
on a Chain Task Request  operat ion (S704-SC2 only) .  For  a
task chain operation, your program must place the name of
the program to be chained in the f i rs t  s ix  posi t ions of  the
record area (left-justif ied and padded with blanks if less than
six characters). lf data is to accompany the chain request,
the data follows the program name in the record area, and
PGMDATA-YES must  be speci f ied on the PROGRAM
assignment statement (see the Model l5 CCP System
Reference Manual, GC21-7620lr for the requested program.

Symbolic Terminal Name

The terminal  wi th which a communicat ions operat ion is
per formed is  ident i f ied by a symbol ic  terminal  name in the
f  i rs t  s ix  posi t ions of  the record area ( le f t  lust i f ied) .  In  most
operations, the application program must place the name
into the name f ie ld of  the record area to speci fy  the termi-
nal with which to operate; in certain operations, however,
the CCP places the name into the record area to inform the
program with which terminal the operation took place.
Each symbolic terminal name refers to a specific physical
terminal  device.

Three c lasses of  terminal  names are avai lable for  use in
appl icat ion programs:

1. User-Defined Names: These are the terminal names
def ined in TERMNAME statements dur ing CCP
assignment. The structure of these names must
conform to the fo l lowing ru les:

.  The f  i rs t  character  must  be a lphabet ic  ( inc luding

#.  $,  and @).

o Each succeeding character  can be e i ther  a lphabet ic
or  numer ic .

o One to five of the six possible positions in the
name can be b lank,  but  no b lanks may be
embedded between other characters. For example,
the fo l lowing names are val id :  TERM66,

Number of  posi t ions speci f ied by programmer
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TM; the fo l lowing are inval id :  TERM62,
6TERM2.

o Each terminal  name must  be unique.

o The names CONSOL, ALL,  and a name consist ing
of  s ix  b lanks cannot  be user-def ined.

CONSOL: On the System/3 Model  10 and Model  12,
the symbol ic  name CONSOL refers to the system
operator's 5471 Printer/Keyboard. On the Model 15,
the symbol ic  name CONSOL refers to the system
operator's keyboard and 3277 Display Station, re-
ferred to as the CRT/Keyboard.  Appl icat ion pro-
grams can communicate with the system operator's
console at  any t ime;  however,  the console is  never
allocated to the program. Operations issued to the
console by programs running under the CCP must
be issued as communicat ions operat ions;  i f  issued in
any other way, the results are unpredictable. The
only operations that can be issued to the console are:

o put

o Put-No-Wai t  (handled as a Put  by the CCP)

o Put-Then-Get

o Get Attributes

a Accept  Input  ( to  accept  only  data that  accompanies
the program request)

o Accept  No-Wai t  ( to  accept  only  data that  accom-
panies the program request)

The CCP automat ica l ly  re leases the console f rom any
program it requests as follows:

o lf the console requested the program and the
PROGRAM assignment statement (see CCP
System Reference Manuall specifies PGMDATA-
NO, the console is released when the program
is loaded.

o lf the console requested the program and the
PROGRAM assignment  s tatement  speci f  ies
PGMDATA-YES, the console is released after an
Accept  Input  operat ion resul ts  in  the console
program data being passed to the user program.

Note to Model l0 and l2 users: Programs that use
symbolic fiTes (see index entry) must allow data to
be entered with the program request if they could
be requested by the console (see program request
command in CCP System Operator's Guide). These
programs must also open all physical f i les to be

re fe renced by  a  symbol ic  f i le  p r io r  to  i ssu ing  an
Accept  Input  opera t ion .  ( ln  RPG l l .  these f i les  a re
automat ica l l y  opened pr io r  to  the  f i rs t  inpu t

opera t ion .  )

3. Elanks: Programs that handle only one requesting

terminal per execution (designated single requesting

terminal (SRT) programs, see index entry), can issue

communica t ions  opera t ions  w i th  s ix  EBCDIC b lanks
(hexadec imal  40)  in  the  symbol ic  te rmina l  name por -

t ion  o f  the  record  area .  The CCP in te rpre ts  the  b lank

name as a reference to the terminal that requested the
program.  Upon comple t ion  o f  such an  opera t ion ,  the
CCP sets the f irst six posit ions of the record area to
conta in  the  name o f  the  reques t ing  te rmina l .  The
program cannot  use  b lanks  a f te r  i t  has  re leased the
requesting terminal (see index entrv Release Terminal
opera t ion  ) .

The use o f  symbol ic  names fo r  te rmina ls  a l lows programs

to  be  re la t i ve ly  independent  o f  the  spec i f  i c  te rmina ls .  How-

ever, the programmer must be aware of the type of terminal

he  is  us ing  s ince  he  must  know the  record  length  o f  the

dev ice ;  whether  the  te rmina l  i s  capab le  o f  inpu t  on ly ,  ou t -
pu t  on ly ,  o r  bo th  input  a r rd  ou tpu t ;  and o ther  in fo rmat ion
(see index entry Get Attr ibutesl.  The system operator

can reass ign  a  symbol ic  name o f  a  te rmina l  (perhaps  the

termina l  i s  ou t  o f  o rder  o r  o f f l ine)  to  a  d i f fe ren t  te rmina l

dur ing  opera t ion  o f  the  CCP to  a l low execut ion  o f  p ro-

grams us ing  tha t  te rmina l  name.

Of  those opera t ions  requ i r ing  a  s ix -pos i t ion  symbol ic

te rmina l  name area  in  the  record  area  (on lv  Shutdown

lnquiry does not) only Accept lnput does not require that

the  area  conta in  a  va l id  symbol ic  te rmina l  name.  The

conten ts  o f  the  te rmina l  name f  ie ld  fo r  tha t  opera t ion  ar t r

not used by the CCP.

Whenever  you spec i fy  a  symbol ic  te rmina l  name o ther  than

CONSOL in  an  opera t ion ,  you  must  ensure  tha t  the  te rmin-

a l  i s  a l loca ted  to  your  p rogram under  tha t  de f ined name.

The only exceptions to this rule are the Acquire Terminal

opera t ion ,  (see  index  en t ry )  wh ich  is  a  reques t  to  ob ta in

a terminal, and Get Terminal Attr ibutes, (see index entry)

wh ich  can be  requested  fo r  any  de f ined te rmina l  name in

the system.

Mult icomponent Terminal Considerations

Mul t i component  te rmina ls  a re  a  spec ia l  c lass  o f  te rmina ls

tha t  can  have more  than one input  and/or  ou tpu t  dev ice

at tached.  The 1050 Data  Communica t ions  Svs tem is  the

on ly  te rmina l  cur ren t ly  suppor ted  by  the  CCP tha t  i s

cons idered to  be  a  mul t i component  te rmina l .  (Each

component  o f  the  3270 In fo rmat ion  D isp lay  Sys tem is

cons idered a  separa te  te rmina l  and has  i t s  own name. )
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A 1050 system is treated by CCp as if i t were one terminal
regardless of the number of components attached. For
example,  the ent i re 1050 system is  a lways a l locateo to a
program; i t  is  impossib le for  one component  to be a l located
to one program while another component of the same 1050
system is allocated to another program. Therefore, any
program in control of a 1 050 system has access to a//
components of  that  par t icu lar  1050 system.

As wi th every other  terminal  in  the CCp system, the 10S0
has a symbol ic  terminal  name. However,  th is  symbol ic
terminal  name has a pr inc ipal  input  and pr inc ipal  output
component  associated wi th i t .  When the symbol ic  terminal
name is  used in an operat ion,  i t  re fers to the pr inc ipal
components.

You can address other  than the pr inc ipal  input  and/or
pr inc ipal  output  component  of  a 1050 system. In addi t ion
to the symbol ic  terminal  name, you can assign symbol ic
names to a component  or  pai r  of  components.  These are
cal led symbol ic  sub- terminal  names.  To d i rect  an operat ion
to a speci f ic  component ,  use the symbol ic  sub- terminal
name associated wi th that  component .

The fo l lowing specia l  ru les apply to use of  mul t icomponent
terminals:

o Only one lnvite lnput operation (see index entry, may
be outstanding to the terminal  at  one t ime,  regardless of
the number of  input  components at tached to the
te rm ina l .

.  When an operat ion is  issued in which CCp returns a
symbol ic  terminal  name, such as Accept  Input ,  the
name returned is  a lways the master  terminal  name,
never a symbol ic  sub- terminal  name.

.  The Acquire Termlnal  operat ion must  speci fy  a symbol ic
terminal  name. not  a symbol ic  sub- terminal  name.

o The Release Terminal  operat ion must  speci fy  a symbol ic
terminal  name, not  a symbol ic  sub- terminal  name.

DATA TRANSFER AND TRANSI-ATION

The CCP either moves data into your record area or out
of  your  record area dur ing a communicat ions operat ion,
according to the operation you specify in the Operation
Code tield of your parameter l ist. In order to know now
data is  t ransferred to or  f rom a speci f ic  terminal ,  what  the
CCP does with the data. and what your program must do
wi th the data.  you must  know what  at t r ibutes are assigned
to the terminal  ( for  example,  whether  or  not  a 3270 is
using the Display Format Faci l i ty) .

z-o

Terminal Attributes

TERMATTR assignment statements (see CCp System
Reference Manuall define terminal attribute sets for ter-
minals used under the CCP. Each at t r ibute set  is  ass igned an
ident i f icat ion number.  This number is  then referenced
in a BSCATERM or MLTATERM assignment  s tatement
to assign a par t icu lar  set  of  at t r ibutes to a terminal .  A
terminal  may have d i f ferent  at t r ibutes at  d i f ferent  t imes
and a single attribute set can be used by more than one
terminal. See Get Attribufes and Acquire Terminal for
addi t ional  in format ion about  terminal  at t r ibutes.

The terminal  at t r ibute sets speci fy  the fo l lowing in forma-
t ion about  terminals:

For  BSCA and MLTA terminals:

o Whether or not the CCP will translate data sent ro or
received f rom the terminal .

o lf data is to be translated, whether to force the data to
uppercase EBCDIC.

o Whether  the terminal  is  auto or  manual  answer ( i f  on
a swi tched l ine) .

For  BSCA terminals onlv :

o Record length

o Block length

. Input data mode (record, block, or message)

o Whether  or  not  the EBCDIC t ransparency feature is
used for output

.  ITB ( in termediate text  b locks)  used

o Var iable length or  spanned records used

.  3270 Display Format Faci l i ty  used

For BSCA terminals on swi tched l ines onlv:

.  Whether  or  not  the CCP wi l l  ver i fy  exchange ident i f  ica-
t ion sequences

.  Whether  the terminal  is  auto or  manual  ca l l

lnput Data Transfer

Data received f rom a terminal  as the resul t  o f  an input
operation (see Operations) is moved by CCp from the com-
municat ion l ine buf fer  to  your  program's record area.  Data



i s  rece ived in  the  seventh  and succeed ing  pos i t ions  o f  your
record  area  ( the  program or  symbol ic  te rmina l  name re-
s ides  in  pos i t ions  1  -6  o f  the  record  area) ,  except  in  the
fo l low ing  ins tances :

o  In  RPG l l ,  da ta  may beg in  i r r  a  d i f fe ren t  pos i t ion  (see
Chapter 6: RPG l l l .

r  In  3270 D isp lay  Format  Fac i l i t y  opera t ions ,  the  fo rmat
of the record area varies with dif ferent operations (see
Chapter 8: 3270 Display Format Facilitv\.

Wi th  some except ions .  CCP removes te leprocess ing  l ine
cont ro l  charac ters  f  rom the  te rmina l  inpu t  da ta  tha t  i t
moves  to  your  record  area .  These except ions  and a
d iscuss ion  concern ing  the  length  o f  the  da ta  passed to
the  record  area  fo l low:

1 .  F o r  B S C A  t e r m i n a l s ,  t h e  I T B  ( i n t e r m e d i a t e  t e x t
b lock)  charac ter  i s  no t  removed f  rom input  da ta
un less  f i xed  length  records  are  be ing  processed in
ITB record  mode.  w i th  the  cor rec t  record  length .
When us ing  var iab le  length  records ,  the  record
separa tor  charac ter  i s  re tu rned in  the  record  area
as  the  las t  charac ter  o f  da ta .  The e f fec t i ve  inout
length  re tu rned in  the  th i rd  f  ie ld  o f  the  parameter

l i s t  inc ludes  the  record  separa tor  charac ter .

2 .  Programs tha t  communica te  w i th  3270 te rmina ls
wi thout  us ing  the  D isp lay  Format  Fac i l i t y  w i l l
rece ive  and must  send the  ac tua l  da ta  and d isp lay
control characters necessary for the 3270, such as
Escape Command, Set Buffer Address, Start Field,
buffer addresses, and others (see Example 1 in
chapters  4 ,  5 ,  and 6  fo r  spec i f  i c  examples  in  COBOL,
F O R T R A N .  a n d  R P G  l l ) .

3 .  For  p rograms not  us ing  PRUF (program request
under  fo rmat )  tha t  a re  reques ted  bV 3270 te rmina ls ,
the data appended to the program request is not
processed by  the  D isp lay  Format  Fac i l i t y  bu t  i s
passed direct ly to the user program. See Chapter 3:
Communications Programming Topics, for further

descr ip t ion  o f  PRUF.  The da ta  i s  p rov ided in  the
program record  area  as  a  cont inuous  s t r ing ,  bu t
w i th  no  3270 d isp lay  cont ro l  charac ters .  The length
o f  the  da ta  depends on  the  va lue  spec i f ied  in  the
SYSTEM assignment statement (see Assignment
Stage in the IBM System/3 CCP System Reference
Manua l  fo r  your  sys tem) .  The max imum length
o f  the  da ta  appended to  the  program request  i s
the  va lue  o f  the  PGM REQL parameter  minus  the
length  o f  the  program name and one b lank .  S ince
8 0  i s  t h e  m a x i m u m  v a l u e  o f  P G M R E O L ,  t h e
max imum length  o f  da ta  tha t  can  be  appended to
the  program request  i s  78  charac ters ;  any  fu r ther
da ta  in  the  3270 bu f fe r  a t  the  t ime o f  the  program

request  i s  no t  sen t  to  the  program.  A  pos i t i ve

input  re tu rn  code is  pos ted  i f  the  da ta  length

exceeds the  length  spec i f ied .  The re tu rn  code
can be  tes ted  and appropr ia te  ac t ion  taken.

For  PRUF programs,  more  than 78  charac ters  o f
p rogram request  da ta  can be  sent  to  the  user  p rogram.

The length  o f  the  da ta  sent  to  the  program can be

u p  t o  t h e  m a x i m u m  l e n g t h  s p e c i f  i e d  i n  t h e
P R U F L N G  p a r a m e t e r  o f  t h a t  p r o g r a m ' s  P R O G R A M

statement (see Assignment Stage in the IBM System/3
Models 8, 10, and 12 Communications Control
Program System Reference Manual, GC21-7588, or
the IBM System/3 Model l5 Communications
Control Program System Reference Manual,
GC21 76201 . l f  the program being requested is a
PRUF program,  CCP wi l l  pass  the  en t i  re  3270 tex t
s t ream,  cont ro l  charac ters  and da ta ,  to  the  user
program a t  p rogram request  t ime,  l f  PRUF$Z was
spec i f ied  on  the  PROGRAM s ta tement  a t  ass ign-
ment  t ime,  PRUF program request  da ta  i s  hand led
by  the  d isp lay  fo rmat  fac i l i t y .  See Chapter  3 :

Communications Programming Topics for a further

d e s c r i p t i o n  o f  P R U F .

For  task  cha in  reques ts  w i th  da ta .  the  max imum
amount  o f  da ta  tha t  can  be  t rans fer red  is  l im i ted

on ly  by  the  s ize  o f  the  te leprocess ing  bu f fe r .  l f

o ther  tasks  are  ac t ive  or  the  te leprocess ing  bu f fe r

is  f ragmented,  the  area  fo r  a  cha in  task  w i th  a  la rge

amount  o f  da ta  may be  temporar i l y  unava i lab le .
In  th is  case,  the  task  cha in  reques t  shou ld  be
re issued a t  a  la te r  t ime or  re issued w i th  a  smal le r
amount  o f  da ta .  l f  the  cha ined task  is  a  sor t  p rogram,

the  max imum amount  o f  da ta  tha t  can  be  passed by

the  request ing  prog13m is  80  charac ters .

6 .  For  CPU-or -CPU app l ica t ions  or  MLTA app l  i ca t ions
for  Program Number  5704 'SC2,  the  max imum
length  o f  da ta  tha t  can  be  appended to  the  program

request  i s  253.

Input Data Translat ion

The attr ibute set associated with a terminal specif ies
whether or not data received from that terminal is to
be t rans la ted  f rom the  l ine  t ransmiss ion  code ( i f  o ther  than
EBCDIC)  to  EBCDIC.  l f  t rans la t ion  is  spec i f  ied ,  the
attr ibute set also indicates whether or not to force to
upper  case a l l  a lphabet ic  charac ters  rece ived.

Note :  A l l  inpu t ,  inc lud ing  PRUF input ,  rece ived f rom a
termina l  in  comlnand mode is  fo rced to  upper  case.

4 .

5.
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EBCDIC Transmission Code lJsed or Translation Requested

l f  the  t ransmiss ion  code is  EBCDIC,  o r  i f  t rans la t ion  is
requested ,  da ta  i s  p resented  in  EBCDIC in  the  record  area .
( l f  t rans la t ion  is  reques ted ,  the  da ta  i s  conver ted  to
EBCDIC by  the  CCP. )  No te leprocess ing  l ine  cont ro l
characters are included in the data except for the BSCA
ITB character mentioned under lnput Data Transfer. For
MLTA,  backspace c l ra rac ters  sent  f rom the  te rmina l  a re
not  rece ived in  the  da ta  a rea ;  ra ther ,  the  input  <Ja ta  i s
rece ived w i th  a l l  backspac ing  reso lved.  A lso ,  i f  the  las t
charac ter  o f  the  input  i s  a  car r iage re tu rn ,  the  CCp removes
i t  f rom the  input  da ta .

A l l  o ther  dev ice  cont ro l  charac ters  (such as  3270 cont ro l
charac ters ,  tab  key ,  car r iage re tu rn  in  the  midd le  o f  tex t )
are treated as input data characters. Whether or not lower
case alphabetic characters are translated to their correspond
ing  upper  case charac ters  i s  de termined by  the  a t t r ibu te  se t
cur ren t ly  assoc ia ted  w i th  the  te rmina l .  l f  upper  case t rans-
la t ion  is  spec i f  ied ,  a l l  a lphabet ic  da ta  input  appears  in
upper  case EBCDIC in  your  p rogram's  record  area .

l f  the  length  o f  the  da ta  rece ived is  g rea ter  than the  max i -
mum input  leng th  spec i f  ied ,  the  excess  da ta  i s  los r
( t runcated)  and the  e f fec t i ve  input  leng th  equa ls  the  max i -
mum input  leng th .  l f  the  da ta  length  rece ived is  less  than
the  max imum input  leng th ,  the  e f fec t i ve  input  leng th  i s
se t  to  equa l  the  da ta  length  rece ived,  and the  remainder
o f  your  record  area  is  c leared  to  b lanks  up  to  the  max i -
mum input  leng th .

Transmission Code Not EBCDIC and Translation lnhibited

l f  the  t ransmiss ion  code is  no t  EBCDIC and the  te rmina l
a t t r ibu tes  do  no t  spec i fy  t rans la t ion ,  the  CCP p laces  da ta
in to  the  record  area  as  i t  i s  rece ived,  inc lud ing  backspace
charac ters ,  bu t  no t  inc lud ing  l ine  cc ln t ro l  charac ters .  The
app l ica t ion  program must  be  prepared to  t rans la te  da ta
to  EBCDIC i f  the  da ta  i s  to  be  processed by  the  program.
l f  more  da ta  i s  rece ived than was spec i f  ied  as  max imum
lnput  leng th  in  the  parameter  l i s t ,  the  excess  da ta  i s  los t
and the  CCP se ts  the  e f fec t i ve  input  leng th  equa l  to  the

maxrmum input  leng th .  l f  the  da ta  rece ived is  less  than
the  max imum spec i f  ied ,  the  CCP se ts  the  e f fec t i ve  input
length  to  the  number  o f  inpu t  charac ters  rece ived.  The
record  area  pos i t ions  beyond the  e f fec t i ve  input  leng th  a re
set  to  b lanks  (X '40 ' )  (except  fo r  M LTA te rmina ls  under
Mode l  10  and Mode l  12  CCP,  when the  conten t  i s
unpred ic tab le ) .

Output Data Transfer

On outpu t  opera t ions ,  the  CCP moves da ta  f rom your  recoro
area to  the  communica t ion  l ine  bu f fe r  and t ransmi ts  i t  to
the  te rmina l  you  spec i fy .  The da ta  must  beg in  in  pos i t ion
7  o f  the  record  area .  fo l low ing  the  symbol ic  te rmina l  name,
(except  in  some RPG l l  opera t ions  and when 3270 DFF is
used) .  No te leprocess ing  l ine  cont ro l  charac ters  a re  needed,
since CCP adds the necessary l ine control characters before
t ransmi t t ing  the  da ta .  However ,  you  may inc lude in  your
data any device control characters Vou desire (see Device
Control Characters).

Note: For BSCA record mode output operations, i f  the
outpu t  record  length  is  less  than the  record  length  spec i f ied
in  the  te rmina l  a t t r ibu tes  se t ,  the  number  o f  characrers
spec i f  ied  as  the  ou tpu t  leng th  ( th i rd  f  ie ld  o f  the  parameter
l i s t )  i s  sen t ,  fo l lowed by  the  number  o f  b lanks  necessary
to  sa t is fy  the  record  length  spec i f  ied  in  the  te rmina l
a t t r ibu tes  se t .

Output Data Translat ion

The attr ibute set associated with a terminal specif ies
whether or not the data to be transmitted to that terminal
i s  to  be  t rans la ted  f rom EBCDIC to  the  l ine  t ransmiss ion
cooe.

Translation

l f  t rans la t ion  is  spec i f  ied  in  the  te rmina l  a t t r ibu tes ,  the
CCP conver ts  da ta  f rom EBCDIC to  the  appropr ia te  l ine
t ransmiss ion  code.  Any  dev ice  cont ro l  charac ters  a re  t rea ted

as  da ta ;  thus ,  i f  you  inc lude dev ice  cont ro l  charac ters  in
your  record  area ,  they  must  be  in  EBCDIC fo rm.  l f  inva l id
charac ters  a re  found dur ing  the  t rans la t ion  o f  the  da ta ,
da ta  t rans fer  does  no t  occur  and the  CCP p laces  a  re tu rn
code ind ica t ing  t rans la t ion  er ro r  in  the  parameter  l i s t .  l f
more  da ta  i s  sen t  in  one ou tpu t  opera t ion  than the  l ine
buf fe r  fo r  the  te rmina l  can  ho ld  ( in  BSCA record  mode
opera t ions ,  i f  the  ou tpu t  leng th  exceeds the  record  length
spec i f ied  in  the  te rmina l  a t t r ibu tes  se t ) ,  then the  excess
data  is  los t  ( t runcated) .  The re tu rn  code ind ica tes  i f  there
was e i ther  a  t rans la t ion  er ro r  o r  a  da ta  t runcat ion .
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Translation lnhibited

l f  t rans la t ion  is  no t  spec i f  ied ,  ou tpu t  da ta  i s  taken f  rom
your  record  area  and t ransmi t tec l  as  i s ,  except  fo r  the  add i_
t ion  o f  l ine  cont ro l  charac ters .  l f  more  da ta  i s  to  be
sent  in  one opera t ion  than the  s ize  o f  the  l ine  bu f fe r  can
ho ld  ( in  BSCA record  mode opera t ion ,  i f  the  ou tpu t  leng th
exceeds the  record  length  spec i f ied  in  the  te rmina l  a t t r ibu tes
set ) ,  then the  excess  da ta  i s ;  los t  ( t runcated) .  A l l  the  da ta
tha t  can  f i t  in to  the  l ine  bu f fe r  (o r  record  area ,  fo r  BSCA
record  mode)  i s  sen t  and a  re tu rn  code ind ica t ing  the  da ta
has  been t runcated  is  p laced in  the  parameter  l i s t .

T ransmi t t ing  3735 FDPs on an  ASCI I  L ine

You must  use  a  spec ia l  p rocedure  to  t ransmi t  FDPs ( fo rm

descr ip t ion  programs)  to  a  3735 te rmina l  under  the  fo l low-
ing  cond i t ions :

Transmi t t ing  on  an  ASCI l l  l i ne .

CCP to  t rans la te  input  and/or  ou tpu t  da ta .

Th is  spec ia l  p rocedure  is  necessary  because the  FDPs,  them-
se lves ,  must  no t  be  t rans la ted ,  bu t  a l l  o ther  da ta ,  inc lud ing
the  FDP header  and t ra i le r ,  must  be  t rans la ted .
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The procedure is  as fo l lows:

'1  .  Def  ine two at t r ibute sets for  the 3735 terminal  at
assignment  t ime (TERMATTR statements) ,  one
speci fy ing TRANSLAT*YES and the other  speci fy-
i ng  TRANSLAT-NO.

2.  ln i t ia l ly ,  use the terminal  at t r ibute set  that  speci f ies
TRANSLAT-YES fo r  a l l  i npu t  f r om the  3735  (un t i l
EOT is  received) .

3.  Send the FDP header and an EOT using the same
at t r ibute set  (TRANSLAT-YES).

l ssue a  Re lease Termina l  (Keep-L ine)  opera t ion
fo l lowed by  an  Acqu i re  Termina l  (Set  Termina l
A t t r ibu tes)  opera t ion .  spec i fy ing  the  a t t r ibu te  ser
w i t h  T R A N S L A T - N O .

Transmi t  a l l  b locks  o f  FDPs,  fo l lowed bv  an  EOT.

lssue a  Re lease Termina l  (Keep-L ine)  opera t ion  fo l -
lowed by  an  Acqu i re  Termina l  (Set  Termina l  A t t r ib
u tes)  opera t ion ,  spec i fy ing  the  a t t r ibu te  se t  w i th
T R A N S L A T _ Y E S .

7 .  Transmi t  the  FDP t ra i le r  in  a  b lock  bv  i t se l f  .

8 .  T ransmi t  a l l  b locks  o f  da ta .  fo l lowed bv  an  EOT.

On swi tched (d ia l )  l i nes ,  send ing  an  EOT to  the  3735
causes  the  l ines  to  be  d isconnected .  Red ia l ing  is  necessary
to  cont inue opera t ions  on  the  l ine .  l t  i s  necessary  to  send
an EOT before  the  a t t r ibu tes  o f  the  l ine  can be  chanqed.

l f  no  da ta  i s  to  be  read f rom the  3735.  o r  no  da ta  i s  to  be
sent  to  the  3735 o ther  than the  FDPs,  you can code the
F D P  h e a d e r  a n d / o r  t r a i l e r  i n  A S C l l ,  t h e r e b y  e l i m i n a t i n g
the  need fo r  s tep  4  o r  6  and the  EOT in  s tep  3  o r  5  o f  the
prev ious  procedure .  Th is  a lso  e l im ina tes  the  need to  red ia l
a f te r  send ing  EOT.

I  Input block 1 |

.

I  Input block n I

I  Inpu t  EOT I

I  Output FDP Header I

L loutput  Eor  I

[ 
-TRANSLAT-NO - -_1 '<- Redial

I  l o u t p u t  F D P  b l o c k  1 l

I
I
I
I
j  lOu tpu t  FDP b lock  n  I
l -
1 lOutpu t  EOT I

The data stream to and from

r-  -TRANSLAT-YES -

-TRANSLAT_YES-

lOu tpu t  FDP t ra i l e r  I

I  Output  data b lock i  I

.

loutput  data b lock n l

the 3735 appears as follows:

Switched Line Only

<-- Dial

5 .
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I
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I
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,  
< - -Red ia l

I
I
I
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I
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Record Separators (Variable Length and Spanned Recordsl

Record  separa tor  charac ters  fo r  var iab le  length  and spanned

records can be processed by the CCP on record mode input

opera t ions  and on  any  mode o f  ou tpu t  opera t ions  ( record ,

b lock ,  message) .  The BSCA te rmina l  (o ther  than the  3270)

t ransmi t t ing  var iab le  length  or  spanned records  must  be

z -  t u



defined as supporting record separators at assignment time
(see TERMATIR statement) and must be defined as record
mode for input operations.

The CCP automatically provides record separator
characters at the end of each record to indicate the end
of the record. The normal character provided is X,1E,;
however, an alternate character may be chosen during CCp
generation (see $FBSC statement in CCP System Reference
Manuall. The record separator character is considered a
device control character, not a l ine control character.

y't lote: When sending blocks of f ield descriptor programs ro
a 3735 terminal  for  which RECSEP-YES is  speci f ied in  the
// TERMATTR assignment statement. you must specify a
block length less than 476, because a record separator
character is automatically added to the end of your data
before it is sent.

Variable Length Records

When using variable length records, no record (including
its record separator character) can be longer than the
block size defined for the terminal. The record separaror
must be considered a data position when determinino
block sizes and/or l ine buffer sizes.

lnput: When using variable length records, you must
specify a maximum input length in your parameter l ist
that is equal to or greater than the longest record you
expect to receive. The record separator character is
reflected as part of the effective input length in the
parameter l ist.

For  var iable length.  nonspanned input  records,  the last
record separator character may be omitted. In this case,
the ETB/ETX line control character suff ices as a record
separator, and is received in the user program record area
in place of the normal record separator.

Output: The CCP automatically adds record separator
characters after each record. Do not include the record
separator in the output length field of your parameter
I ist.

Spanned Records

Spanned records can be used under the CCP only if record
separators are used. A spanned record is not completely
conta ined wi th in a s ingle b lock,  but  is  cont inued in the
next  cont iguous b lock,  as shown in the fo l lowing example
of a data format (without ITB and without text trans-
parency) :

Block
1

S
T
X

Record 1
R
S

Record 2
R
S

Rec

E
I

B

Block
2

S
T
X

ord 3
R
S

Record 4 R
S

Record 5
E
T
B

STX I BSCA control characters - see Components
ETB\ Reference Manual.
RS - Record separator.

Record length, including the record separator, may not
exceed block length.

DEVICE CONTROL CHARACTE RS

Device control characters are data characters that control
certain aspects of terminal operation, such as carriage return
for typewriter-l ike terminals and screen formatting for the
3270 terminal. Device control characters must be included
in data that is transmitted to or from certain terminals.
Certain device control characters can be automaticallv
inserted into output data by the CCP:

o Carriage return and idle characters for control of MLTA
typewriter terminals.

. 327A screen format characters, when the Display Format
Facility is used lsee Chapter 8: 3270 Display Format
Facilityl.

In all other cases, your program must provide the appropri-
ate device control characters (such as tab characters and
3270 screen format control characters, when the 3270 Dis-
play Format Facil ity is not used). Therefore, before
writ ing a program to communicate with any terminal, you
must understand the device control required by the terminal
and the physical characteristics and capabil it ies of the

Standard Appl icat ion Program Inter{ace to the CCP 2-11



te rmina l  as  descr ibed in  the  component  descr ip t ion  manua l
for the terminal (see Appendix C: Bibl iography). See index
ent r ies  fo r  spec i f i c  te rmina l  types  fo r  add i t iona l  i r r fo rmat ion
about  the  un ique requ i rements  o f  spec i f i c  te rmina ls .

MLTA Typewriter Terminals

As par t  o f  the  opera t ion  code in  the  parameter  l i s t ,  you  can
ind ica te  whether  you want  the  CCp to  inser t  spec ia l  dev ice
cont ro l  charac ters  in to  your  da ta  fo r  the  te rmina ls  w i th
typewr i te r  charac ter is t i cs .  The te rmina ls  cons idered to
possess  typewr i te r  charac ter is t i cs  inc lude the  fo l low ino :

.  2740,  a l l  mode ls  o r  equ iva len t  ( inc lud ing  Sys tem/7)

.  2 7 4 1 ,  a l l  m o d e l s  o r  e q u i v a l e n t  ( i n c l u d i n g  t h e  C o m m u n i -
ca t ing  Magnet ic  Card  SE LECTR lC@ Typewr i te r )

.  1050 w i th  typewr i te r  component  (1051/10b3) .

Note :  l f  the  1050 mul t i component  te rmina l  number
spec i fy ing  a l lou tpu t  components  i s  spec i f ied .  the  1050
is not treated as a typewriter device.

Un less  you spec i fy  o therw ise  in  your  opera t ion  code,  the
CCP inser ts  a  car r iage re tu rn  and id le  charac ters  a t  the
beg inn ing  o f  an  ou tpu t  record  (New L ine) ,  i f  needed to
assure  the  ou tpu t  s ta r ts  on  a  new l ine ,  and a t  the  end o f
an  ou tpu t  record  (End L ine) .  By  means o f  opera t ion  coc le
modi f ie rs ,  you  can suppress  New L ine  cont ro l  cnarac ters
(Not  New L ine) .  End L ine  cont ro l  charac ters  (Not  End
L ine) ,  o r  bo th  se ts  o f  con t ro l  charac ters  (Not  New L ine
and Not  End L ine) .

You need no t  suppress  New L ine  and End L ine  fo r  non-
typewr i te r  te rmina ls .  The CCP ignores  the  ind ica t ion  in
the operation codes and does not irrsert the typewriter
cont ro l  charac ters .  A lso ,  the  CCP inser ts  New L ine  and
End L ine  charac ters ,  un less  suppressed,  whether  o r  no t
t rans la t ion  is  spec i f  ied .

New Line

New Line causes a transmitted message to begin on a new
l ine  a t  the  typewr i te r  te rmina l .  CCP does  th is  by  t rans-
mi t t ing  a  car r iage re tu rn  and 15  id le  charac ters  be fore  your
data ,  i f  the  typewr i te r  i s  no t  a l ready  pos i t ioned a t  the
beg inn ing  o f  a  new l ine .  The id le  charac ters  a l low tne
typewriter t ime to reposit ion i tself  as a result of the
car r iage re tu rn .  l t  i s  no t  a lways  necessary  to  inser t  the
typewriter control characters, since the typewriter may
a l ready  be  pos i t ioned a t  the  beg inn ing  o f  a  new l ine .  CCp

attempts to keep track of the posit ion of the typewriter
and cons iders  the  typewr i te r  to  be  pos i t ioned a t  a  new
l ine  under  the  fo l low ing  cond i t ions :

o  The las t  opera t ion  was an  input  opera t ion  in  wh ich  the
last character received was carr iage return.

a  The las t  opera t ion  was an  ou tpu t  opera t ion  wh ich

spec i f ied  End L ine .

l f  you  spec i fy  New L ine  under  e i ther  o f  these cond i t ions  ,
CCP does no t  inser t  the  typewr i te r  con t ro l  charac ters .  l f
your  p rogram is  exchang ing  messages w i th  a  typewr i te r
te rmina l ,  the  te rmina l  opera tor  can decrease t ransmiss ion
t ime by  key ing  a  car r iage re tu rn  as  the  las t  charac ter  o f  h is
input  to  the  program.  Thus ,  when your  p rogram responds
wi th  a  Put ,  CCP wi l l  no t  have to  inser t  the  add i t iona l  con-
t ro l  charac ters  a t  the  beg inn ing  o f  your  ou tpu t  message,

Note :  For  a274O Mode l  2  te rmina l  w i th  the  bu f fe red
rece ive  fea ture ,  CCP sends the  car r iage re tu rn  w i thout  id le
charac ters ,  s ince  th is  te rmina l  a l lows fo r  comple t ion  o f
the  car r iage re tu rn  be fore  cont inu ing  the  pr in tou t .

End Line

End L ine  causes  the  typewr i te r  to  be  pos i t ioned a t  the
beg inn ing  o f  a  new l ine  a f te r  rece iv ing  a  message.  The
CCP does th is  by  append ing  a  car r iage re tu rn  and 15  id le
characters to the end of vour data.

Message Length Considerations

You shou ld  no t  a l low space fo r  New L ine  and End L ine
cont ro l  charac ters  in  your  record  area .  When you prov ide
an ou tpu t  message in  your  record  area ,  the  CCP must  bu i ld
the  ac tua l  ou tpu t  da ta  s t ream in  the  te leprocess ing  l ine
buf fe r  be fore  t ransmiss ion  can occur .  Any  add i t iona l  con-
t ro l  charac ters  added by  the  CCP must  be  in  the  l ine  bu f fe r
a long w i th  your  message.  (The s ize  o f  the  l ine  bu f fe r  i s
spec i f ied  a t  ass ignment  t ime,  in  the  TERMATTR s ta tement
fo r  BSCA and in  the  MLTALINE s ta tement  fo r  MLTA.  see
CCP System Reference Manual .l Thus, if you want to
t ransmi t  a  40-charac ter  message and you spec i fy  New L ine
and End L ine ,  a  72-bv te  da ta  s t ream is  bu i l t  in  the  l ine
buf fe r  by  the  CCP.  l f  the  da ta  s t ream is  la rger  than the  l ine
buf fe r ,  your  message is  t runcated  wh i le  a l l  t ypewr i te r
cont ro l  charac ters  remain  appended to  the  message.



BSCA Terminals

The CCP performs the following device control for BSCA
term inals :

o The CCP inserts record separators for data transrnrsston
involv ing var iable length or  spanned records,  i f  speci f  ied
in the terminal  at t r ibute set  associated wi th the terminals
(see index entry record separatorsl.

. ll the3270 Display Format Facitity (see index entry)
is  used wi th 3270 terminals,  the CCP provides screen
format control based on the descriptions of f ields
in the Display Format Speci f icat ions.

In communicat ing wi th other  communicat ions systems v ia
the BSCA, you need not provide device control characters;
however, the communications interface between the sending
and receiving programs may require that you provide cer-
tain control data in your program that is understood bv both
programs, such as data delimiters and record identif iers.
See Appendix A for additional considerations.

LINE CONTROL CHARACTERS

Line control characters are the signals which control
communicat ion on e i ther  an MLTA or  BSCA l ine.  L ine
control characters are always removed from or added to
data by the MLTA and BSCA communicat ions IOCS
faci l i t ies of  the CCP. You need not  prov ide space for  l ine
control characters in your record area and you need not
manipulate l ine contro l  characters in  your  program.
MLTA line control is described in the MLTA RpO program
Reference and Component Description Manual, GC21-7b60;
BSCA line control is described in the Components Refer-
ence Manual.

COMMUNICATING WITH MLTA TERMINALS

In th is  d iscussion,  the term "MLTA terminals"  refers to
any of  the terminals l is ted in  Appendix A as supported by
the mul t ip le l ine terminal  adapter  (MLTA) RPO or  thei r
equivalents.  MLTA terminals per form asynchronous (star t /
s top)  communicat ions wi th programs through the CCP and
the MLTA input /  output  contro l  system ( IOCS),  which is
inc luded in the generated CCP i f  MLTA terminals are to be
used. See MLTA RPQ Program Reference and Component
Description Manual, GC21-7560, for a complete description
of  the MLTA |OCS.

Programs communicate wi th MLTA terminals in  a record-by-
record manner;  that  is ,  each l /O operat ion in  a program
results in a record being sent or received. The program
has ef fect ive contro l  o f  the l ine only whi le  a record is
being sent or received. After the record has been sent or
received,  another  program and/or  terminal  can use the l ine.

COMMUNICATING WITH BSCA TERMINALS

The term BSCA terminals refers to any of the terminals
( inc luding host  and subhost  systems) l is ted in  Chapter  1:
lntroduction as supported by the binary synchronous
communicat ions adapter  (BSCA) or  b inary synchronous
communicat ions contro l ler  (BSCC).  BSCA terminals per-
form binary synchronous communicat ions wi th the Model
10 Disk System, the Model  12,  and the Model  15 through
the CCP and the mul t i l ine/mul t ipo int  (MLMP) BSCA
IOCS, which is  inc luded in the generated CCP i f  BSCA
terminals are to be used. See IBM System/3 Multiline/
Multipoint Binary Synchronous Communications Reference
Manual , GC21 7573, for a complete description of the
MLMP IOCS. Terminals on the BSCC l ines per form binary
synchronous communicat ions wi th Model  15 (Program
Number 5704-SC2) through CCP and the BSCC IOCS,
which are inc luded in the generated CCP i f  the BSCC l ines
are speci f ied.  Addi t ional  in format ion regarding b inary
synchronous communicat ions can be found in publ icat ions
listed in Appendix C: Bibliography.

/ /o fe;  BSCA conversat ional  l ine contro l  is  not  supported
by the CCP.

Blocking

When communicat ing wi th BSCA terminals,  programs send
or receive blocks of data. A block is the physical unit clf
data that  is  actual ly  sent  or  received in each indiv idual
t ransmiss ion on a BSCA l ine.

A block of data can be composed of one or more data
records (F igure 2-3) .  Col lect ing records in to b locks saves
t ime when s imi lar  operat ions are per formed on each
record,  s ince i t  is  faster  to  send and receive more than one
record at  a t ime than to send and receive records indiv idual -
l y .

aroct -l

l b l o c k = n r e c o r d s

In  b inary  synchronous communica t ions ,  a  b lock  o f
data can contain one or more records.

Figure 2-3. Blocking in Binary Synchronous Communications
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End of  Transmiss ion (EOT)

When communicat ing wi th a BSCA terminal ,  your  program
must  per form Get  operat ions unt i l  i t  receives an end-of_
t ransmiss ion (EOT) s ignal  f rom the terminal  (F igure 2-4)
or  unt i l  a  t ransmiss ion error  occurs ( resul t ing in  a negat ive
return code * See Appendix El. The EOT signal indicates
the terminal  has completed i ts  current  t ransmiss ion.  L ike-
wise,  your  program must  send an EOT s ignal  when i t  has
finished transmitting to a BSCA terminal (see put Mesnge
under 8SC4 Output Operationsl, unless a transmission
error  has resul ted in  a negat ive return code.

f f f i f  r - r  r m r  / / t - t
, i lB lPck  1 l^ '  : lB lbck  2 l :L, ,u u,_ -- ,-,c i lerb"( sii// blB6;(;l3 EE

In  b inary  synchronous communica t ions ,  each b lock  o f
da ta  i s  t ransmi t ted  separa te ly .  The program re ta ins
cont ro l  o f  the  l ine  un t i l  EOT ind ica tes  tha t  a l l
t ransmiss ion  is  comple te .

A BSCA l ine is  dedicated to a program and a terminal
once communicat ion is  in i t ia ted and is  not  f reed for  use
by another  program or  terrn inal  unt i l  EOT is  t ransmit ted
(or  a negat ive return code is  recei ' red f rom an operat ion) .
Other  termir ra ls  on a mul t ipo int  l ine may be a l located to
other programs; however. a program can only be trans-
mi t t ing or  receiv ing wi th one terminal  at  a t ime.  A program
that  is  receiv ing data f rom a BSCA terminal  cannot  t ransmit
data to the terminal  or  communicate wi th any other  term-
inal  on that  l ine unt i l  the terminal  sends EOT (or  a negat ive
return code is  received) .  L ikewise,  when a program is
t ransmit t ing to a terminal  on a BSCA l ine,  that  l ine cannot
be used by any other  program or  terminal  unt i l  e i ther
EOT is sent by the program or a negative return code is
received by the program.

BSCA Input Operations

The CCP provides three levels (modes)  of  input  operat ions
for  communicat ion wi th BSCA terminals corresponding
to three basic units of data: record mode, block mode. and
message mode (Figure 2-5) .  The mode of  input  used by a
program wi th a terminal  is  speci f ied dur ing the CCP assign-
ment staqe lsee TERMA fffr statemenf in CCP System
Reference Manuall . The actual input operations are useo
as described under Operations (see index entry).

Legend :  +

L
L

Direc t ion  o f  t ransmiss ion

L ine  cont ro l  charac ters

Figure2-4. Data Transmission on BSCA Lines
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BSCArecord mode input operations result in a single record
being moved from the block in the input buffer to the
program's record area (each block contains three records in
this i l lustration). The length of the record area must be at
least as great as the input record length plus the terminal
name (and addi t ional  in format ion,  in  cer ta in RPG l l  oper-
at ions) .

Program

Record

Area

Message

, B lo,ck
t
r'-.a*-\__-\_
I
r R e c o r d
I

I

I

I LJI :L L

C

BLOCK
MODE

L
c

Program Record Area

BSCA b/ock mode inpul operations result in a block of
records being moved to the program's record area (without
line control characters). Therefore, the length of the record
area must be at least as great as the block length plus the
terminal  name (and addi t ional  in format ion,  in  cer ta in
RPG l l  operat ions) .

I

I

Message

i  Bloc,k
I|,----',,,,,,-'-_/\___-. \
l l

l R e c o r d  I
I

; * i

I

I
I

I

I
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BSCA message mode input operations result in an entire
message (a l l  b locks  o f  inpu t  c la ta  p reced ing  the  EOT s igna l )
be ing  assembled  in  the  input  bu f fe r  and moved (w i thout

l ine control characters) to the program's record area. The
record area must be as long ati  the longest message to be
rece ived p lus  the  te rmina l  narne  (and add i t iona l  in fo r -
mat ion ,  in  cer ta in  RPG l l  anc l  327O DFF opera t ions) ,
or the excess port ion of the nressage is truncated.

L ll

Program Record Area

Figure 2-5.  BSCA Input  Operat ion Modes
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Block ing  has  a l ready  been descr ibed (see B lock ing) .  A
message cons is ts  o f  a  l im i ted  number  o f  b locks  o f  da ta ,
fo l lowed by  an  EOT,  tha t  cons t i tu te  a  comple te  span o f
in fo rmat ion  tha t  can  be  rece ived by  a  p rogram as  the
resu l t  o f  a  s ing le  input  opera t ion .  In  message mode input
opera t ions ,  the  CCP a t tempts  to  read a l l  inpu t  da ta  un t i l
i t  rece ives  EOT before  mov ing  the  da ta  to  the  program,s
record  area .  ln  th is  way,  the  BSCA l ine  is  f reed fo r  use  by
another  te rmina l  as  qu ick ly  as  poss ib le .  Thus ,  message
mode shou ld  be  used when a  l im i tec l  quant i t y  o f  da ta  i s
expec ted  ( idea l l y ,  a  s ing le  b lock)  on  each input  opera t ion .

Message mode is  a lways  used w i th  the  3270 D isp lay  Format
F a c i l i t y .

y'Vote. '  Input modes do not affect output operations.

BSCA Output Operations

The CCP prov ides  th ree  types  o f  Put  opera t ions  fo r  use
with BSCA terminals: Put Record, Put Block, and Put

Message. Use of these operations in your program is not
res t r i c ted  by  your  p rogram's  mode o f  inpu t  opera t rons
(see 8SC/ lnput Operations). See Operations later rn
th is  chapter ,  fo r  comple te  descr ip t ions  o f  a l l  Pu t  opera-
t rons .

Your  p rogram must  a lways  send an  EOT when i t  nas
f in ished t ransmi t t ing  to  a  BSCA te rmina l ,  un less  a  t rans-
miss ion  er ro r  occurs  ( resu l t ing  in  a  negat ive  re tu rn  code) ,
when the  CCP fo rces  an  EOT cond i t ion  and te rmina tes
the  opera t ion .  The CCP automat ica l lV  sends  the  EOT
after a Put Message operation and after the Put port ion
of  a  Put -Then-Get  opera t ion .

Put Record

The Put  Record  (o r  Put -No-Wai t  Record)  opera t ion  causes
a record  to  be  sent  to  the  te rmina l  you  spec i fy  in  your
program's  record  area .  l f  b lock  length  equa ls  recoro
length ,  each Put  Record  opera t ion  resu l ts  in  a  recoro
be ing  t ransmi t ted  on  the  BSCA l ine .  l f  each b lock  con-
ta ins  severa l  records  (spec i f ied  in  the  te rmina l  a t t r ibu te
se t ) ,  the  b lock  is  t ransmi t ted  when i t  does  no t  have soace
for  another  record .  Thus ,  your  p rogram may issue severa l
Put  Record  opera t ions  be fore  a  b lock  o f  da ta  i s  ac tua l l y
t ransmi t ted .  (The CCP wi l l  au tomat . i ca l l y  i ssue a  Put
B lock  opera t ion  when a  b lock  is  comple te  -  see  Puf
E lock . l  In  o rder  to  send EOT fo l low ing  Put  Recoro  oper -
a t rons ,  your  p rogram must  i ssue a  Put  Message opera t ion
(see Put Messagel .

I n  f i x e d - l e n g t h  r e c o r d  p r o c e s s i n g ,  C C P  e i t h e r  p a d s  a  r e c o r d
wi th  b lanks  or  t runcates  a  record  i f  the  record  length  does
n o t  e q u a l  t h e  r e c o r d  l e n g t h  s p e c i f  i e d  i n  t h e  t e r m i n a l  a t t r i -
b u t e  s e t  ( T E R M A T T R  a s s i g n m e n t  s t a t e m e n t ) .  F o r  e x a m p l e ,
i f  the  a t t r ibu te  se t  de f ines  the  record  length  as  50 ,  and Vou
issue a  Put  Record  w i t l r  an  ou tpu t  leng th  o f  40 ,  CCP
actua l l y  sends  50  charac ters ;  the  las t  10  charac ters  a re
b lank  charac ters .  S imi la r ly ,  i f  you  issue a  Put  Record

with an output iength of 60, a record of 50 characters
is  sent ;  the  las t  10  charac ters  a re  t runcated .

Put Block

The Put  B lock  opera t ion  causes  the  cur ren t  b lock  in  the
outpu t  bu f fe r  to  be  t ransmi t ted .  whether  o r  no t  the  b lock
conta ins  a l l  the  records  i t  can  ho ld .  The nex t  record  Put
by  your  p rogram s tar ts  a  new b lock .  A  Put  B lock  opera-
t ion  may e i ther  be :

.  Accompan ied  by  the  f ina l  da ta  to  be  p laced in  the  b lock
before  i t  i s  sen t ,  o r

o  l ssued w i th  a  record  length  o f  zero ,  wh ich  s imp ly  causes
the  b lock  to  be  sent  ( i f  there  is  no  da ta  to  be  sent .  the
opera t ion  is  ignored by  the  CCP) .

When process ing  f  i xed- length  records  (see Put  Recorc l l  .  i t
the  Put  B lock  opera t ion  is  used to  fo rce  t ransmiss ion  o f  a
shor t  b lock ,  a  da ta  length  o I  zero  is  suggested .  l f  da ta  i s  to
accompany the  opera t ion ,  i t  shou ld  be  exac t lV  one record
length ,  as  de f ined by  the  te rnr ina l  a t t r ibu tes  se t ,  because
the  normal  record  t runcat ing  or  padd ing  is  no t  per fo rmed
b y  t h e  P u t  B l o c k  o p e r a t i o n .

Put Message

Put  Message causes  a l l  da ta  to  be  t ransmi t ted .  fo l lowed bv
an EOT.  A  Put  Message opera t ion  can be :

o Accompanied by the f inal data to be sent before EOT

o lssued w i th  a  message length  o f  zero ,  wh ich  s imp ly  sends
the  EOT s igna l  to  the  te rmina l .

.  Program Request  Under  Format  (PRUF) ,  wh ich

ind ica tes  tha t  the  Put  Message opera t ion  is  t ransmi t t ing

a  program request  fo rmat  ou t  to  the  3270 te rmina l .

When process ing  f  i xed- length  records  (see Put  Record l  ,  i t
the  Put  Message opera t ion  is  used to  ind ica te  the  end o f
da ta ,  a  da ta  length  o f  zero  is  suggested .  l f  da ta  i s  to  accom-
pany the  opera t ion .  i t  shou ld  be  exac t ly  one record  length ,

as  de f ined by  the  te rmina l  a t t r ibu tes  se t ,  because the  normal

record  t runcat lng  or  padd ing  is  no t  per fo rmed by  the  Put

Message opera t ion .
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Put-Then-Get and put- No-Wait Operations

These operations have the same basic function as described
under Operations. Put-Then-Get causes data (record, block,
or message) to be transmitted to a specif ic terminal, follow_
ed by EOT and a Get operation for the terminal. The
result of the Get portion of the operation depends on the
mode of  input  speci f  ied at  ass ignment  t ime (TERMATTR
statement); the result may be the equivalent of a Get
Record, Get Block, or Get Message to the terminal.
Put-No-Wait can be issued at the record, block or message
level .  A Put-No-Wai t  Record or  put_No_Wait  Block are
ident ica l  to  Put  Record or  put  Block.  On a put_No_Wait
Message, your program neither waits for nor receives a
return code.

3284 | 3286 Pri nter Conside rati on

When you are issuing operat ions to a 32g4 or  32g6 pr inter
(components of  the IBM 3270 Informat ion Display
System),  the fo l lowing s i tuat ion should be considered:
the user program issues an operation that starts the printer.
Before the print operation is complete, the user program
issues another  operat ion to the pr inter ,  resul t ing in  a , ,device
busy"  condi t ion,  for  which CCp returns a _14 return code.
l f  the busy pr inter  opt ion (BSypRT-yES) is  speci f  ied
dur ing generat ion,  then code to handle a pr in ter  ousy
condi t ion wi l l  be inc luded in CCp. CCp wi l l  re taan contro l
unt i l  the pr inter  has completed the operat ion;  i t  wi l l  then
return contro l  to  the appl icat ion program (Model  12 and
Mode l  15D on l y ) .

The user  program should be wr i t ten to recognize a -14
return code from the 3284 or 32g6 printer and to take
some appropr iate act ion i f  busy pr inter  was not  speci f  ied
dur ing generat ion.  Some possib le courses of  act ion are:

o Retry the pr int  operat ion a number of  t imes unoer
contro l  o f  a counter  in  the program. l f  the operat ion
is  not  accepted af ter  a number of  ret r ies,  go on to
other  processing or  in form the system operator .  See
index entry Return Codes, Negative (DFF)for special
considerat ions when using the 3270 Display Format
Fac i l i t y .

This  k ind  o f  ac t ion  makes heavy  use  o f  the  communica t ion
l ine  and adverse ly  a f fec ts  the  per fo rmance o f  o ther  te rmina ls
u s i n g  t h e  l i n e .

o  Per fo rm o ther  opera t ions  in  the  program,  such as  d isk
l /O or  conso le  l /O,  to  a l low some t ime fo r  the  dev ice
busy  cond i t ion  to  c lear .  For  example ,  send ing  a  message
to  the  sys tem opera tor  reques t ing  a  response ts  a  way
of  de lay ing  a  re t ry  o f  the  pr in te r  opera t ion  w i thout
us ing  sys tem resources  needed by  o ther  p rograms.  The
sys tem opera tor  can be  asked,  fo r  example ,  to  respond
when the  pr in te r  i s  f ree  or  a f te r  a  spec i f ied  per iod  o f
u m e .

o  (Mode l  15  on ly )  A f te r  rece iv ing  a  dev ice  busy  re tu rn
code.  i ssue a  CCP wa i t  opera t ion  to  cause your  task  to
wa i t  fo r  a  spec i f  ied  amount  o f  t ime be fore  re t ry ing  your
put  opera t ion .  l f  you  are  us ing  assembler ,  the  SSIT
macro  cou ld  a lso  be  used to  se t  the  in te rva l  t imer  to
cause the  task  to  wa i t .

o  ( M o d e l  1 5  o n l y )  U s e  t h e  R P G  l l  o p e r a t i o n  c o d e  T I M E
to  ob ta in  the  t ime o f  day .  Repeat  the  T IME opera t ion
code un t i l  the  des i red  t ime per iod  has  e lapsed f rom the
in i t ia l  T IME opera t ion ;  then re issue the  pu t  opera t ion
to  the  pr in te r .  Th is  method requ i res  use  o f  the  DSM
trans ien t  a rea  and may,  there fore ,  adverse lv  a f fec t
sys tem per fo rmance th rough heavy  use  o f  the  t ransren t
area  and d isk  access  mechan ism.

o  Spec i fy  BSYPRT-YES a t  genera t ion  t ime.  The busv
pnnter  suppor t  w i l l  ensure  tha t  any  prev ious  p f ln rer
opera t ion  w i l l  be  comple ted  pr io r  to  schedu l ing  the
cur ren t  opera t ion .  The -14  re tu rn  code w i l l  no t  be
re turned by  CCP fo r  the  "dev ice  busy , ,  cond i t ion ,  and
other  user  o r  sys tem tasks  w i l l  con t inue to  execute .
User  p rograms tha t  do  no t  use  DFF shou ld  ensure
tha t  the  WCC "s ta r t  p r in t "  b i t  i s  se t  on  in  the  ras t
b lock  o f  a  p r in te r  message on ly .

y 'Vote . -  Wai t ing  fo r  the  "dev ice  busy"  cond i t ion  to  c lear
by  loop ing  in  your  p rogram (no t  i ssu ing  CCp opera t ions)
proh ib i ts  o ther  user  p rograms f rom execut ing  dur ing
the  loop,  and is  there fore  no t  recommended.
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O P E R A T I O N S

This  sec t ion  descr ibes  the  va l id  te leprocess ing  opera t ions
tha t  can  be  issued by  app l ica t ion  programs runn ing  under
the  CCP.  Each descr ip t ion  o f  an  opera t ion  conta ins  the
fo l low ing  in fo rmat ion  :

Purpose: A brief descript ion of the purpose of the opera-
t i o n .

Operation Code(s): Decimal value, hexadecimal value, and
RPG l l  fo rm o f  each var ia t ion  o f  the  opera t ion  code.  A
summary  char t  o f  opera t ion  code va lues  is  p rov ided in
A p p e n d i x  D .

Addit ional Requirements. '  Information your program must
prov ide  in  add i t ion  to  the  opera t ion  code and record  area .

lnformation Returned: Information the CCP provides to
your  p rogram as  a  resu l t  o f  the  opera t ion ,  inc lud ing  a l l
pqs i t i ve  re tu rn  code va lues .  Descr ip t ions  o f  a l l  re tu rn  codes
and a  summary  char t  o f  re tu rn  codes  by  opera t ion  type  are
p r o v i d e d  i n  A p p e n d i x  E .

Function and Use: A detai led descript ion of the results of
the  opera t ion  and ru les ,  cons idera t ions ,  and recomrnenoa-
t ions  f  o r  us ing  the  opera t ion .

Program Errors

The CCP checks  every  opera t ion  issued by  an  app l ica t ion
program fo r  va l id i ty  be fore  i t  per fo rms the  opera t ion .
Cer ta in  cond i t ions  are  cons idered to  be  program log ic
er ro rs ,  wh ich  resu l t  in  te rmina t ion  o f  the  app l ica t ion
program. The CCP informs the system operator of the
termination by print ing a message that contains a program

termination code identi fying the error condit ion, the name
of  the  program,  and o ther  in fo rmat ion .  The conten ts  o f
th is  message and the  mean ings  o f  the  program te rmina t ion
codes are given in the IBM System/3 Communications Con-
trol Program Messages Manual, GC21-5170.

3270 Display Format Faci l i ty Operations

Requests  fo r  327O DFF opera t ions  are  issued in  the  same
manner  as  o ther  reques ts  fo r  te rmina l  opera t ions ;  tha t  i s ,
each request  i s  i ssued th rough a  communica t ions  serv ice
subrout ine  and is  accompan ied  by  a  parameter  l i s t  and a
record area. For certain 327O DFF operations, nowever,
you must  supp ly  add i t iona l  in fo rmat ion  in  the  record  area ,
bes ides  the  te rmina l  name.  For  example ,  when the  d isp lay
format is writ ten to a 327O, the name of the format is
g iven in  the  record  area  fo l low ing  the  te rmina l  name.

Three opera t ions  are  un ique to  3270 DFF:  Copy,  Erase,
and Put  Over r ide .  These opera t ions  are  descr ibed in

Chapter 8: 3270 Display Format Facility. Considerations
for  us ing  o ther  CCP opera t ions  w i th  3270 DFF are  summa-
r ized  in  tha t  chapter  and are  a lso  inc luded in  the  descr ip t ions
of  CCP opera t ions  in  th is  chapter .
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GET

The purpose of the Get operation is to read a unit of data
(record, block, or message) from a specif ic terminal into
the record area.

Operation Codes:

Additional Requ iremenrc

.  Set  va lue  o f  the  Max imum Input  Length  f  ie ld  in  the
parameter  l i s t .

o  Prov ide  a  symbol ic  te rmina l  narne  (o r  b lanks)  in  the
record area.

lnformation Returned

o Ef fec t i ve  Length  o f  Input  Data .  in  parameter  l i s t .

o  Input  da ta .  in  recoro  area .

o  C o u n t  o f  o u t s t a n d i n g  I n v i t e  I n p u t s  i n  t h e  t h i r d  f i e l d  o I
the  parameter  l i s t ,  i f  the  08  r -e tu rn  code is  rece ived.

o  Return  Codes:

Successfu I

Data tru ncated

EOT

Data truncated and EOT

Data  pend ing  (BSCA)

3 2 7 0  C L E A R  ( N o  A I D  i s  r e r u r n e d  i n  t h e  r e c o r d
area )

T e r m i n a l  n o  l o n g e r  a v a i l a b l e  ( / R E L E A S E  c o m -
mand was success fu l l y  en tered  by  the  te rmina l
opera tor  ) .

Termina l  o f f l ine

Negat ive  re tu rn  codes  (  l /O er ro rs  -  see  exp lana-
t i o n s  i n  A p p e n d i x  E ) .

Function and Use of Get

The Get  opera t ion  reads  a  un i t  o f  da ta  ( record ,  b lock ,  o r

message) from a specif ic terminal and places the data in

the  record  area .  A f te r  i ssu ing  a  Get  opera t ion ,  an  app l i -

cation program waits for the CCP to complete the opera-

t ion. The program resumes execution either after the CCP

has moved the unit of data received from the specif ied

terminal to the record area or after the CCP has terminated

the operation because data transfer cannot succeed.

l f  the  length  o f  the  input  da ta  ac tua l l y  rece ived is  g rea ter

than the  max imum input  leng th  a l lowed,  the  da ta  i s
t runcated .  l f  the  da ta  rece ived is  less  than tha t  spec i f ied ,
the  CCP p laces  b lanks  in  the  remainder  o f  the  recoro  area .

The a t t r ibu tes  o f  the  da ta ,  wh ich  de termine how the  input
da ta  i s  hand led ,  and theun i t  o f  da ta  ( record ,  b lock  or  mes-
sage)  a re  spec i f  ied  by  the  te rmina l  a t t r ibu te  se t  cur ren t ly
associated with the terminal (see index entry terminal

a t t r ibu tes l  .  For  an  MLTA te rmina l .  the  un i t  o f  da ta  i s
always record.

For  BSCA te rmina ls  tha t  acknowledge the  rece ip t  o f
reverse  in te r rup ts  (RVl ) ,  the  Get  opera t ion  can be  used
to  send an  RVI  to  a  te rmina l  wh i le  rece iv ing  da ta  f rom tha t
te rmina l .  RVI  kee index  en t ry )  i s  genera l l y  used as  a  s ig -
na l  f rom a  rece iv ing  dev ice  to  a  dev ice  tha t  i s  t ransmi t t ing
to  in te r rup t  i t s  t ransmiss ion  as  soon as  poss ib le ,  usua l ly
because the  rece iv ing  dev ice  w ishes  to  t ransmi t  to  the
send ing  dev ice .

Get Operation with 3270 DFF

When you are  us ing  the  3270 DFF,  you must  i ssue a  pu t

Message or  Copy opera t ion  to  fo rmat  the  d isp lay  be fore
you issue a Get operation to the 3270. See Field Concepts
and Record Concepts in Chapter 8 for special requirements
in  hand l ing  input  da ta .  A lso  see index  en t ry  Get  opera t ion ,
3270 DFF.

Specifying the Terminal

You may,  fo r  a  Get  opera t ion ,  spec i fy  e i ther  a  de f ined
symbol ic  te rmina l  name or  b lanks  in  the  record  area .  A
def ined te rmina l  name must  be  e i ther  the  name under
wh ich  the  re fe renced te rmina l  was  a l loca ted  to  the  oro_
gram, or, i f  this is a mult icomponent terminal (see index
ent ry ) ,  a  sub- te rmina l  name subord ina te  to  tha t  name.
A symbol ic  te rmina l  name wh ich  is  no t  ass igned to  a
te rmina l  cannot  be  used w i th  th is  opera t ion .

Th is  opera t ion  must  no t  be  issued to  the  CONSOL (547 1
Pr in te r /Keyboard  on  Mode ls  10  and 12 ;  CRT/Keyboard
o n  t h e  M o d e l  1 5 ) .
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Hex Dec R P G  I I Mean ing

000 1
001 1

1
1 7

b66A
b6AA

Nornra l  $e t  opera t ion
Get  opera t ion  w i th  reverse
in te r rup t  (RVl )  (gss  fua6-
tion and Use of Get for an
e x p l a n a t i o n  o f  R V  l . )



A program can use a  b lank  symbol ic  te rmina l  name fo r
this operation only i f  the program ts a single requesting
terminal (SRT) program (see index entrv). A blank name
re ferences  the  te rmina l  tha t  reques ted  the  cur ren t ly  execu.
t ing  copy  o f  the  program.  The CCP re tu rns  the  name o f
the  reques t ing  te rmina l  in  the  record  area  be fore  re tu rn ing
cont ro l  to  the  program.  In  the  case o f  an  SRT program,
once the  reques t ing  te rmina l  has  been re leased (e i ther  by
us ing  i t s  symbol ic  name or  a  b lank  name) ,  the  use  o f  a
b lank  te rmina l  name in  the  record  area  is  no  longer  va l id .

Considerations

o The Get  opera t ion  must  no t  be  issued as  the  in i t ia l
da ta- t rans fer  opera t ion  to  a  reques t ing  te rmina l  wh ich
entered  da ta  as  par t  o f  the  program request .  The on ly
va l id  opera t ion  wh ich  rnay  be  issued to  such a  te rmina l
at that t ime is an Accept Input (see Accept lnput oper-
a t i o n ) .

.  The Get  opera t ion  must  no t  be  issued as  the  in i t ia l  da ta-

t rans fer  opera t ion  in  a  p rogram tha t  was  loaded by  a
cha in  task  reques t .  The on ly  opera t ion  tha t  can  De
issued in  th is  s i tua t ion  is  an  Accept  Input  opera t ion .

o  Th is  opera t ion  can be  issued on ly  to  a  te rmina l  capab le
o f  t ransm i t t i  ng  da ta .

A  max imum input  leng th  grea ter  than zero  must  be
spec i f ied  in  the  parameter  l i s t  fo r  th is  opera t ion .

The Get  opera t ion  must  no t  be  issued to  a  te rmina l

wh ich  has  an  Inv i te  Input  ou ts tand ing  to  i t .  Shou ld
i t  be  necessary  to  read da ta  f rom such a  te rmina l ,
per fo rm a  Stop  Inv i te  Input  opera t ion .  l f  the  Stop
Inv i te  Input  i s  success fu l ,  the  Inv i te  Input  i s  can-

ce l led  and a  Get  may then be  issued to  the  te rmina l .

l f  the  Stop  Inv i te  Input  fa i l s ,  then the  opera t ion  is

t rea ted  as  a  Get  f rom the  spec i f ied  te rmina l .

When communica t ing  in  record  or  b lock  mode to  a

BSCA te rmina l  tha t  i s  on  the  same mul t ipo in t  l ine

wi th  o ther  BSCA te rmina ls ,  i t  i s  recommended tha t ,

once input  i s  rece ived f rom the  te rmina l ,  Get  opera-

t ions  shou ld  be  issued to  tha t  te rmina l  un t i l  EOT is

rece ived (o r  the  opera t ion  te rmina tes  w i th  a  negat ive

re turn  code) .  Th is  p rocedure  w i l l  f ree  the  l ine  fo r  use

by  o ther  te rmina ls  as  qu ick ly  as  poss ib le .  An a l te r -

na te  p rocedure  is  to  i ssue an  Inv i te  Input  to  the  te rmina l ,

fo l lowed by  Accept  Input  opera t ions  un t i l  the  t ransmis-

s ion  is  comple te  (EOT or  a  negat ive  re tu rn  code is

received.

In message mode, the EOT return code is never

retu rneo.
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PUT

The purpose of  the Put  operat ion is  to  wr i te  a uni t  o f  data
(record,  b lock,  message) to a sp"ei f ic  terminal .  Carr iage
returns are per formed for  MLTA typewr i ter  terminals
before and after writ ing the data (New Line and End Line,
respect ive ly) ,  unless a modi f ied form of  the operat ion
code is  used to suppress carr iage returns.  New Line and
End Line are ignored for  BSCA operat ions.

The Put  opera t ion  may spec i fy  tha t  the  un i t  o f  da ta  i s  to
be wr i t ten  as  the  las t  un i t  in  the  cur ren t  b lock  (pu t  B lock) ;
tha t  i s ,  an  ETB (end o f  tex t  b lock)  s igna l  i s  to  be  issued
fo l low ing  the  da ta ,  and the  nex t  un i t  o f  da ta  i s  to  beg in  a
new b lock .  The Put  opera t ion  may a lso  spec i fy  tha t  the
un i t  o f  da ta  i s  the  las t  un i t  to  be  pu t  in  the  cur ren t  t rans-
miss ion  (Put  Message) ;  tha t  i s ,  the  EOT (end o f  t rans-
miss ion)  s igna l  i s  to  be  issued fo l low ing  the  da ta .

Put  B lock  and Put  Message are  in tended fo r  use  w i th  BSCA
termina ls ;  however ,  these opera t ions  are  va l id  fo r  MLTA
termina ls  and have the  same e f fec t  as  a  Put  opera t ion  w i th_
out  ETB or  EOT (Put  Record) .

Put  Message can be  fo l lowed by  add i t iona l  inpur  o r  ourpu t
o p e r a t i o n s  t o  t h e  s a m e  t e r m i n a l .

Operation Codes

Hex Dec R P G  I I

Meaning : Perform Put operation as fol lows:

New L ine End L ine Uni t  o f  Data

0002

o102

0202

0302

z

258

514

770

6668

6A68

686B

6 C 6 B

y e s

yes

no

no

yes

n o

yes

n o

Record

oo22

0062

o 1 2 2

o222

o322

34

98

290

c 4 0

802

CU

1 1 4

306

562

8 1 8

2098

2162

6 6 B B

6 6 F B

b A B B

b  B B B

b C B B

6 V C B

b b G B

bACB

U BCB

UCCB

b HCB

b  H G B

yes

yes

n o

n o

yes

yes

n o

yes

n o

B  l o c k

0032

oo72

o132

o232

0332

0832

0872

yes

yes

yes

n o

no

yes

yes

yes

yes

n o

Yes

no

yes

ves

Message

)

Put  over r ides  message
u s e d  o n l y  w i t h  D F F .
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Additional Requ i rements

o  Set  va lue  o f  ou tpu t  leng th  f  ie ld  in  the  parameter  l i s t
( s e e  e x c e p t i o n  u n d e r  R P G  l l  f o r  S P E C I A L  f  i l e s ) .

o  Prov ide  a  symbol ic  te rmina l  name (or  b lanks)  in  the
recoro area.

. See index enrrv Put Overrides for special requirements
o f  tha t  opera t ion .

lnformation Returned

o Return  Codes:

0  Success fu l  (no  except ion  cond i t ions)
1 Data truncated

5 Data  pend ing  (BSCA)

6 Termina l  in te r rup t  (MLTA)  or  F lV l  (BSCA)

9 Termina l  o f f l ine
-n  Negat ive  re tu rn  codes  ( l /O er ro rs  and dev ice  s ta tus

cond i t ions  -  see  exp lanat ions  in  Append ix  E) .

Function and Use of Put

The Put  opera t ion  wr i tes  a  un i t  o f  da ta  to  a  te rmina l
( record ,  b lock ,  o r  message) .  On Put  opera t ions  to  MLTA
termina ls ,  the  app l ica t ion  program wa i ts  fo r  comple t ion
of  the  t ransmiss ion  to  the  te rmina l .  For  BSCA dev ices ,
the program resumes execution upon acceptance of the
operation by the CCP, except for Put Message. On Put

Message,  cont ro l  i s  no t  re tu rned to  the  program unt i l
e i ther  the  da ta  i s  t ransmi t ted  success fu l l y '  and the  EOT

sent  ou t ,  o r  un t i l  an  er ro r  cond i t ion  occurs .

Put Operation with 3270 DF F

Wi th  3270 DFF,  you must  use  a  Put  Message to  wr i te
the  in i t ia l  d isp lay  fo rmat  to  the  3270 te r rn ina l .  To
over r ide  da ta  a t  the  te rmina l ,  use  the  Put  Over r ides
operation. See index entry DFF operations ior
add i t iona l  in fo rmat ion  and requ i rements .

Specifying the Term inat

You can spec i fy  e i ther  a  de f  ined  symbol ic  te rmina l  name or
b lanks  in  the  record  area  fo r  a  Put  opera t ion .  A  de f ined
termina l  name must  be  e i ther  the  name ur rder  wh ich  the
termina l  was  a l loca ted  to  the  program,  o r ,  i f  th is  i s  a
mu l t i compc lnent  te rm ina l ,  a  su  b- te rm ina l  name su  bord ina te
to  tha t  name.  A  symbol ic  te rmina l  name ,wh ich  is  no t
assigned to a terminal can not be used with this operation.
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A Put  ooera t ion  can be  issued to  the  CONSOL.  The max i -

mum length  o f  ou tpu t  i s :

M o d e l s  1 0  a n d  1 2  -  8 0

M o d e l  1 5  -  1 0 7

You can use a  b lank  symbol ic  te rmina l  name fo r  th is  opera-

t ion  on ly  i f  your  p rogram is  an  SRT Program (see index

ent ry ) .  A  b lank  name re fe rences  the  te rmina l  tha t  reques-

ted  the  cur ren t ly  execut ing  copy  o f  the  program.  The

CCP re turns  the  name o f  the  reques t ing  te rmina l  in  the

record area before returning control to the program. In

the  case o f  an  SRT program,  once the  reques t ing  te rmina l

has  been re leased (e i ther  by  us ing  i t s  symbol ic  name or  a

b lank  name)  ,  the  use  o f  a  b lank  te rmina l  name in  the

record  area  is  no  longer  va l id .

Considerations

'  The Put  opera t ion  must  no t  be  issued as  the  in i t ia l

da ta- t rans fer  opera t ion  to  a  reques t ing  te rmina l  wh ich

was spec i f ied  to  rece ive  da ta  as  par t  o f  the  program request .

The on ly  va l id  opera t ion  wh ich  may be  issued to  such a
termina l  a t  tha t  t ime is  an  Accept  Input  (see  Accept  lnpu t
opera t ion  )  .

o  The Put  opera t ion  can be  issued on ly  to  a  te rmina l

capab le  o f  rece iv ing  da ta .

o An output length greater than zero must be specif ied

for  th is  opera t ion  i f  t ransmi t t ing  to  an  MLTA te rmina l .

However, a zero output length may be specif ied on Put

Block operations and Put Message operations to BSCA

termina ls  (except  on  the  f  i r s t  such opera t ion)  to  fo rce

send ing  o f  the  cur ren t  b lock  or  message.

o  Th is  opera t ion  must  no t  be  issued to  a  te rmina l  wh ich

has  an  Inv i te  Input  ou ts tand ing  to  i t .

.  Pu t  opera t ions  to  the  conso le ,  regard less  o f  the  fo rm o f

Put operation code used, cause the data (message) to be

sent  to  the  conso le .

o  PRUF Put  opera t ions  issued to  the  conso le  a re  inva l id .

.  When us ing  b lock  mode or  record  mode input  w i th  BSCA

termina ls ,  the  fo l low ing  s i tua t ion  can occur  and must  be

programmed fo r :

1 .  The program issues  an  Accept  Input ;  two te rmina ls

h a v e  o u t s t a n d i n g  I n v i t e  I n p u t s .

2 .  The f i rs t  te rmina l  (T1  )  p rov ides  input  da ta .

3 .  The program issues  input  opera t ions  to  T1  un t i l  EOT

is  rece ived.  then issues  a  Put  to  T1 .



4.  Pr ior tothe Put toTl , thesecond terminal  (T2)  Addi t ional  Requirements
provides input  data.  Since T2 now has contro l  o f  the
BSCA l ine,  the Put  operat ion issued to T1 resul ts  in  .  Set  va lue of  Output  Length f ie ld in  parameter  l is t  (see
a 05 return code (data pending on the BSCA l ine) .  except ion under RpG l l  for  SpECIAL f i les) .

o When t ransmit t ing f ixed length data to a BSCA terminal  o Set  va lue of  Maximum Input  Length f ie ld in  parameter
using Put Record, any Put Block or put Message oper- l ist.
ation should not have data specified unless the data is
exact ly  one record as speci f ied in  the terminal  at t r ibute o Provide a symbol ic  terminal  name (or  b lanks)  in  the
set. Truncation or padding of record data is nor per- record area.
formed for Put Block or put Message operations (see
index errtry Put Recordl .

PUT.THEN.GET

lnformation Returned

o Input data in the record area.

The Put-Then-Get operation transmits a unit  of data to a . Effect ive lnput Length value in parameter l ist.
specif  ic terminal and then reads data from the same ter_
mina l '  op t iona l l y '  car r iage re tu rnsare  per fo rmed fo r  o  count  o f  ou ts tand ing  Inv i te  Inputs  in  the  th i rd  f ie ld  o fMLTA typewriter terminals before and/or after writ ing the ,r, .-O.rur., .r  l ist,  i f  the 0g return code is received.data (New Line and End Line, respectively). put-Then-Get

is more eff icient than separate Put and Get operations. a Return Codes:

Put-Then-Get is the only operation that can be used to
read da ta  f  rom CONSOL except  when an  Accept  Input  i s
used to  rece ive  da ta  en tered  w i th  the  program requesr .

Operation Codes

Hex Dec RPG I I Meaning

0033

01 03

0003

0203

0303

6 1

259

3

5 1 5

771

b6CC

646C

666C

bB6C

6C6C

P u t  ( R e c o r d )  - T h e n - G e t

o p e r a t i o n  i n c l u d i n g  N e w
L i n e  a n d  E n d  L i n e  o n  P u t .

Put  (Message)  -Then-Get

P u t  ( R e c o r d )  - T h e n - G e t

i n c l u d i n g  N e v v  L i n e ,  b u t
s u p p r e s s i n g  E n d  L i n e .

Put  (Record)  -Then-Get

i n c l u d i n g  E n d  L i n e ,  b u t
s u p p r e s s i n g  N e w  L i n e .

Put  (Record)  -Then-Get

w i t h  n e i t h e r  N e w  L i n e
n o r  E n d  L i n e .

0  Success fu l  (no  except ion  cond i t ions)

1 Data Truncated - this return code indicates that
input data was truncated

2 EOT - appl ies to the Get, not returned to the pro-
gram if  Get was message mode ( input mode is
determined by terminal attributes - see inoex
entry)

3 Data Truncated and EOT - appl ies to the Get
( M L T A  t e r m i n a l s  o n l v )

5  Data  Pend ing  -  BSCA te rmina ls  on ly

6  T e r m i n a l  i n t e r r u p t  ( M L T A )  o r  R V I  ( B S C A )

7 3270 CLEAR -  appt ies  to  the  Get .  No AID is
re tu rned in  the  record  area .

8  Termina l  no  longer  ava i lab le  -  app l ies  to  the  Get
on ly  ( /RELEASE command was success fu l l y
entered by the terminal operator)

9  Termina l  o f f  l i ne  -  app l ies  to  the  Put ,  s ince  Get  i s
not performed

Notes: -n Negative return codes ( l /O errors and device status
1 .  New L ine  and End L ine  are  ignored fo r  cond i t ions  -  see  exp lanat ions  in  Append ix  E)  -

BSCA terminals and the console. see Error Return Codes under Function and Use

2.  Th is  opera t ion  cannot  be  usec l  w i th  DFF o f  Put -Then-Get  fo r  add i t iona l  in fo rmat ion

termina ls .
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Function and Use of Put-Then-Get

Th is  opera t ion  is  a  combina t ion  o f  a  Put  opera t ion  and a
Get operation. First,  the Put operation is issued to a

spec i f  i c  te rmina l .  Upon comple t ion  o f  the  Put ,  a  Get
opera t ion  is  i ssued to  the  same te rmina l .  The app l ica t ion
program resumes execution upon completion of the Get,

when the input data resides in the record area. The same
record area is used for both the Put and the Get (except

with RPG l l  SPECf AL-- see index entry Put-Then-Get,

RPG II SPECIALI.

For  BSCA te rmina ls ,  the  opera t ion  works  as  fo l lows:

o  For  Put (Record) -Then-Get ,  the  ou tpu t  da ta  i s  padded or

t runcated  accord ing  to  normal  record  process ing  (5ss

index entry Put Recordl.  After the record is sent, EOT

is  sent ,  fo l lowed by  the  Get  opera t ion .

o  For  Put (Message) -Then-Get ,  e i ther  the  ou tpu t  da ta  i s

t h e  o n l y  d a t a  s e n t  ( i f  t h i s  i s  m e s s a g e  o u t p u t  o n l y ) ,  o r

the  ou tpu t  da ta  i s  the  las t  da ta  sent  ( i f  the  prev ious

opera t ion  was a  Put  Record  or  Put  B lock  opera t ion) .
No record  padd ing  or  t runcat ing  is  per fo rmed by  the

Put (Message) -Then-Get  opera t ion  (see index  en t ry  Put

Messagel. After the output data is sent, EOT is sent,
fo l lowed by  the  Get  opera t ion .

The mode of input (record, block, message) specif ied by
the terminal attr ibute set which is currently associated
with this terminal (see index entry terminal attributesl
determines the unit of data received. For an MLTA ter-
mina l ,  the  un i t  o f  da ta  i s  a lways  record .

Specifying the Terminal

You can spec i fy  e i ther  a  de f  ined  symbol ic  te rmina l  name or
b lanks  in  the  record  area  fo r  Put -Then-Get .  A  de f ined te rmi -
na l  name must  be  e i ther  the  name under  wh ich  the  te rmina l
was a l loca ted  to  the  program or ,  i f  th is  i s  a  mu l t i component
te rmina l ,  a  sub- te rmina l  name subord ina te  to  tha t  name.  A
symbol ic  te rmina l  name wh ich  is  no l  ass igned to  a  te rmina l
cannot  be  used w i th  th is  ooera t ion .

The use o f  a  b lank  symbol ic  te rmina l  name is  va l id  fo r  th is
operation only i f  the program is an SRT program (see index
ent ry ) .  A  b lank  name re fe rences  the  te rmina l  tha t  reques ted
the currently executing copy of the program. The CCP re-
tu rns  the  name o f  the  reques t ing  te rmina l  in  the  recoro  area
before returning control to the progranr. In the case of an
SRT program,  once the  reques t ing  te rmina l  has  been re -
leased (e i ther  by  us ing  i t s  symbol ic  name or  a  b lank  name) ,
use  o f  a  b lank  te rmina l  name is  no  longer  va l id .

Put -Then-Get  i s  the  on ly  opera t io r r  tha t  can  be  used to  ge t

da ta  f  rom the  sys tem opera tor ' s  conso le  (CONSOL) ,  except
when an  Accept  Input  i s  used to  rece ive  da ta  en tered  w i t l r
the  program request .  The max imum input  and ou tpu t
lengths  fo r  th is  opera t ion  are :

M o d e l s  1 0  a n d  1 2  -  8 0
Mode l  15  -  The max imum input  tha t  may be  rece ivec l
i s  based on  the  max imum outpu t  leng th .

l f  the  ou tpu t  leng th  i s  1  th rough 35 ,  the  max imum
input  rece ived is  t runcated  to  80 .  l f  the  ou tpu t  leng t t r
i s  36  th rough 71 .  the  input  i s  t runcated  to  40 .  The
outpu t  leng th  rnay  no t  exceed 71 .

Error Return Codes

When l /O er ro rs  occur  on  an  input  opera t ion ,  the  CCP se ts

the effect ive input length in the parameter l ist to zero and

clears the record area to blanks. When errors occur during

the execution of the Put-Then-Get operation, the operation

is  te rmina ted  immedia te ly .  Thus ,  i f  the  er ro r  occurs  on  the
Put port ion of the operation, the CCP does not perform the
Get, but returns control to your program. In order to deter-
mine whether an l /O error (negative return code) occurretd
on the Put or the Get, you can examine the effect ive inpr.rt

leng th  in  the  parameter  l i s t .  l f  the  va lue  o f  th is  f  ie ld  i s  t t re

same as the output length value specif ied for the operation,

then the l /O error occurred on the Put. However, i f  the

value has been set to zero, the l /O error occurred on the

Get .

Considerations

o Th is  opera t ion  must  no t  be  issued as  the  in i t ia l  da ta-

transfer operation to a requesting terminal which enterreo

data as part of the program request. The only val id oper-

at ion which may be issued to such a terminal at that

t ime is an Accept Input (see Accept /npuf Operation).

o  Th is  opera t ion  can be  issued on ly  to  a  te rmina l  capab le

of both transmitt ing and receiving data.

. A nraximum input length greater than zero must be

specif ied for this operation.

An output length greater than zero must be specified for
th is  operat ion i f  t ransmit t ing to an MLTA terminal  or  i f
th is  is  the in i t ia l  b lock being t ransmit ted to a BSCA
terminal .

This operation must not be issued to a terminal whicfr
has an Inv i te Input  outstanding to i t .

a

a
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PUT.NO-WAIT

The Put-No-Wait operation allows overlap of the output
operation with continued program execution. put-No_Wait
writes a unit of data (record, block, or nressege) to a
speci f  ic  terminal .  For  MLTA operat ions and for  BSCA
message operations, your program resumes execution
immediately upon acceptance of the operation by the
CCP. Opt ional ly ,  a  carr iage return is  per formed for  MLTA
typewriter terminals before and/or after writ ing the data
(New Line and End lrne, respectively). New Line ano
[]nd Line are ignored for BSCA operations.

Operation Codes

l {ex Dec R P G  I I

Meaning: Perform Put-No-Wait as fol lows:

New L ine End L ine Unit of Data

0006

0 1 0 6

0206

c 306

262

5 1 8

774

666F

bAU F

b B 6 F

6 C 6 F

yes

yes

no

no

'v-es

no

yes

n o

Record

c 0:26 
I

c  1 :26  
|

c2't6 
I

o3il6 
I;;.--l

00;'6 
I

0 1 3 6  

|

.t,,. I
o8:i6 

I
0876 

I

38

294

550

' . .__

t rA

1 1 8

3 1 0

566

822

2102

2166

U6BF

U A B F

U B B F

b C B F

yes

yes

n o

n o

yes

no

yes

n o

B lock

6 6 C F

66GF

U ACF

U  B C F

U C C F

b  H C F

b H G F

yes

yes

yes

no

n o

yes

yes

yes

yes

no

yes

no

yes

yes

Message

I
I

Put  over r ides  message

u s e d  o n l y  w i t h  D F F
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Additional Requi rements

o Set  va lue of  Output  Length f  ie ld in  the parameter  l is t
(see except ion in  RPG l l  for  SPECIAL f i les)  .

o  Provide a symbol ic  terminal  name (or  b lanks)  in  the
record area-

lnformation Returned

I  Return codes (see explanat ions in  Appendix E) :

0 Operation accepted by CCP

5 Data pending (BSCA)

Function and Use of Put-No-Wait

This operation causes the data in the Put record area to be
Put to a specific terminal. The requesting program resumes
execution upon acceptance of the operation by the CCP.

The Put-No-Wait operation may specify:

. A record is to be written in the current block (see index
entry blockingl.

o An EOB (end of  b lock)  s ignal  is  to  be issued fo l lowing
the record and the next record is to begin a new block
(Pu t  B lock ) .

.  A record is  the last  to  be Put  in  the current  t ransmiss ion:
that is, the EOT (end of transmission) signal is to be
issued following the data (Put Message).

Put-No-Wai t  wi th EOB, Put-No-Wai t  wi th EOT, and PRUF
Put-No-Wai t  wi th EOT are in tended for  use wi th BSCA
terminals;  however,  these operat ions are val id  for  MLTA

terminals and have the same effect as a Put-No-Wait

operat ion wi thout  EOB or  EOT (Put  Record) ,  or  wi thout

P R U F .

On Put-No-Wai t  ( record)  and Put-No-Wai t  (b lock)  opera-
tions to a BSCA terminal, the requesting program does not
resume execution unti l the specif ied terminal has gained
contro l  of  the BSCA l ine.

Put-No-Wait Operation with 3270 DFF

l f  Put -No-Wai t  i s  used w i th  3270 DFF to  pu t  a  fo rmat  on
the display, the CCP changes the operation to a Put
Message and your program does not regain control unti l
the operation is complete.
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Spec i fy i ng the Term i nal

You can spec i fy  e i ther  a  de f  ined  symbol ic  te rmina l  name or
blanks in the record area with a Put-No-Wait.  A defined
termina l  name must  be  e i ther  the  name under  wh ich  the
referenced terminal was al located to the program, or, i f
th is  i s  a  mu l t i component  te rmina l ,  a  sub- te rmina t  name
subord ina te  to  tha t  name.  A  symbol ic  te rmina l  name
which is not assigned to a terminal cannot be used with
this operation. Put-No-Wait can be issued to the console,
bu t  i t  i s  t rea ted  as  a  Put  (w i th  wa i t ) .

You can use a  b lank  symbol ic  te rmina l  name fo r  th is  oper -
a t ion  on ly  i f  your  p rogram is  an  SRT program.  A  b lank
name references the terminal that requested the currently
executing copy of the program. The CCP returns the name
of the requesting terminal in the record area before return-
ing control to the program. ln the case of an SRT program,
once the requesting terminal has been released (either by
us ing  symbol ic  name or  a  b lank  name) ,  the  use  o f  a  b lank
termina l  name is  no  longer  va l id .

Considerations

o The Put-No-Wait operation must not be issued as the
init ial  data-transfer operation to a requesting terminal
which entered data as part of the program request. The
only val id operation which may be issued to such a ter-
minal at that t ime is an Accept Input (see Accept lnput
opera t ion) .

o This operation can be issued only to a terminal capable
of receiving data.

a An output length greater than zero must be specif ied for
th is  opera t ion  i f  t ransmi t t ing  to  an  MLTA te rnr ina l  o r  i f
this is the init ial  block being transmitted to a BSCA ter-
m i n a l .

This operation must not be issued to a terminal which has
an Inv i te  Input  ou ts tand ing  to  i t .

Since control is returned to the user program before com-
plet ion of the data transfer, no indication as to the success
or fai lure or the data transmission is returned to the user
program.



INV ITE  INPUT

The purpose of the Invite Input operation is to make a spe-
c i f ic  terminal  e l ig ib le to send input  data.  The inv i ted input
is not made available to your program except as the result of
a subsequent  Accept  lnput  operat ion (see next  operat ion) .

Operation Code

Hex Dec R P G  I I Meaning

0005 R 666E I  nv i te  I  npu t

Additional Requ irements

o  Set  va lue  o f  Max imum Input  Length  in  parameter  l i s t .

o  Prov ide  a  symbol ic  te rmina l  name (or  b lanks)  in  the
record area.

lnformation Returned

Return Codes:

0 Successful

9  Termina l  o f f l ine

Function and Use of Invite Input

Th is  opera t ion  causes  CCP to  make a  spec i f  i c  te rmina l
e l ig ib le  to  t ransmi t  da ta  to  the  app l ica t ion  program.  The
program resumes execution after acceptance of the lnvite
Input  opera t ion  by  CCP.

More  than one Inv i te  Input  may be  ou ts tand ing  a t  one
t ime,  bu t  no t  to  the  same te rmina l .  As  each te rmina l  com-
p le tes  t ransmiss ion ,  the  da ta  i s  queued as  input  to  the  user
program.  An Accept  Input  opera t ion  (see nex t  opera t ion) ,
causes  the  f  i r s t  comple ted  input  to  be  made ava i lab le  to
the  app l ica t ion  program.

The attr ibutes of the data and the unit of data (recoro,
block, or message) for this operation are those specif ied in
the terminal attr ibute set currently associated with the
termina l .  For  an  MLTA te rmina l .  the  un i t  o f  da ta  i s
always record.

lnvite lnput Opcration with 3270 DFF

This operation must not be issued to a terminal under
3270DFF unt i l  a  Put  Message or  Copy opera t ion  has
placed a format on the display.

Spec i fy in g the Term i nat

You can spec i fy  e i ther  a  de f  ined  symbol ic  te rn t ina l  name or
b lanks  in  the  record  area tor  the  Inv i te  Input  opera t ion .
A de f  ined  te rmina l  name must  be  e i ther  the  name unoer
which the terminal was al located to the program, or, i f
th is  i s  a  mu l t i component  te rmina l ,  a  subterminat  name
subord ina te  to  tha t  name.  A  symbol ic  te rmina l  name wh ich
is not assigned to a terminal cannot be used with this
opera t ion .  Th is  opera t ion  must  no t  be  issued to  CONSOL.

You can use a  b lank  symbol ic  te rmina l  name fo r  th is  oper -
a t ion  on ly  i f  your  p rogram is  an  SRT program.  A  b lank
name references the terminal which requested the currently
executing copy of the program. The CCP returns the name
of the requesting terminal in the record area before return-
ing control to the program. In the case of an SRT program.
once the requesting terminal has been released (either bV
us ing  a  symbol ic  te rmina l  name or  a  b lank  name) ,  the  use
of  a  b lank  te rmina l  name is  no  longer  va l id .

Considerations

o An Inv i te  Input  opera t ion  must  no t  be  issued as  the
in i t ia l  da ta- t rans fer  opera t ion  to  a  reques t ing  te rmina l
which entered data as part of the program request. The
on ly  va l id  opera t ion  wh ich  may be  issued to  such a
termina l  a t  tha t  t ime is  an  Accept  Input  (see  Accept
lnput operationl.

o  Th is  opera t ion  can be  issued on ly  to  a  te rmina l  capab le
o f  t ransmi t t ing  da ta .

o  A  max imum input  leng th  grea ter  than zero  must  be
spec i f  ied  fo r  th is  opera t ion .

a  The max imum input  leng th  must  no t  be  grea ter  than
the  s ize  o f  the  en t i re  p rocess ing  bu f fe r  pu t  o r  ge t  a rea
(minus  4)  de f ined in  the  cur ren t  ass ignment  se t ,  o r  re -
de f ined dur ing  Star tup  ( four  by tes  are  requ i red  fo r
cont ro l  in fo rmat ion  used by  the  main  s to rage a l loca t ion
rou t i  nes) .

o  Th is  opera t ion  must  no t  be  issued to  a  te rmina l  wh ich
has  an  Inv i te  Input  ou ts tand ing  to  i t .
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ACCEPT INPUT

The purpose of the Accept Input operation is to garn access
to  the  ear l ies t  comple ted  record  f rom the  te rmina ls  to  wh ich
Inv i te  Input  opera t ions  were  prev ious ly  i ssued,  and to  ob-
ta in  the  da ta  rece ived w i th  a  p rogram request  o r  a  cha in  task
request .  Inv i te  Inputs  to  the  o ther  te rmina ls  remain  in
effect.

Operation Code

Hex Dec R P G  1 I lVleaning

0004 4 666D Accept  Input

Addi ti on al R equ i re m en B

o Set  value of  Maximum Input  Length f ie ld in  the param-
eter  I  is t .

lnformation Returned

. Input data in the record area.

o Ef fect ive length of  Input  Data,  in  the parameter  l is t .

o  Symbol ic  name of  terminal  f rom which data was re-
ceived, in the record area.

o Count  of  outstanding Inv i te Inputs in  the th i rd f  ie ld
of the parameter l ist, if the 08 return code is received.

. Return Codes:

0 Successful

1 Data Truncated

2 EOT or  non-PRUF request  to  a PRUF program

3 Data truncated and EOT

4 Shutdown requested (no data returned)

7 3270 CLEAR (No AID is  returned in the recoro
area)

8 Terminal  no longer avai lable ( /RELEASE com-
mand was successfu l ly  entered by the terminal
operator)

9 Terminal  of f l ine

An accept  opera t ion  was success fu l .  Data  was
rece ived f rom a  task  cha in  opera t ion .  

- fhere  
is  no

t e r m  i n a l .

T runcated  da ta  was rece ived f rom a  task  cha in
opera t ion .  There  is  no  te rmina l .

Negat ive  re tu rn  codes  ( l /O er ro rs -see exp lanat ions
i n  A p p e n d i x  E ) .

Function and Use of Accept lnput

Th is  opera t ion  makes da ta  ava i lab le  to  your  p rogram f  rom
one o f  th ree  sources :

' l  
.  A  te rmina l  to  wh ich  an  Inv i te  Input  oprera t ion  was

previously issued by the program (prog,r66 inuir"
opera t ion  ) .

2 .  A  te rmina l  tha t  p resents  da ta  a long w i th  the  program

request .  In  th is  case,  the  lnv i te  Input  i s  done by  CCP
(sys te  m i  nv i te  opera t ion  ) .

3 .  A  CCP program tha t  p resents  da ta  a long w i th  a  cha in
task  reques t .

A successful Accept Input operation satisf ies the previous

Inv i te  Input  to  the  te rmina l  f rom wh ich  da ta  was rece ived
so tha t  there  is  no  longer  an  Inv i te  Input  ou ts tand ing  to
tha t  te rmina l .  However ,  Inv i te  Inputs  to  o ther  te rmina ls
remain in effect and can be satisf ied by subserquent Accept
I  nputs .

Your program resumes execution after data f rom a terminal
has  been made ava i lab le  in  the  record  area .

On an Accept  Input  opera t ion ,  CCP ignores  the  da ta  in  the
name f  ie ld  o f  the  record  area .  However ,  CCF p laces  the
name o f  the  te rmina l  f rom wh ich  the  da ta  was rece ived in
th is  a rea  be fore  re tu rn ing  cont ro l  to  your  p rogram.  On a
cha in  task  reques t  opera t ion ,  CCP p laces  the  name o f  the
request ing  program in  the  name f  ie ld .

Accept lnput Opration with 3270 DFF

For systems without program request under I 'ormat or
when us ing  the  3270 DFF,  you must  i ssue a  Put  Message or
Copy operation to format the display before you use Invite
Input  and Accept  Input  opera t ions  w i th  the  l ]270.  See
Field Concep$ and Record Concepts in Chapter 8 for
spec ia l  requ i rements  in  hand l ing  input  da ta .  lSee a lso  index
enlry Accept lnput Operation, 3270 DFF.

1 4

l 5
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DFF non-PRUF programs that  use the AID byte posi t ion
to set  record ident i fy ing indicators on Accept  Input  oper-
at ions must  take in to considerat ion that  an Accept  Input
that satisfies a system invite operation does not return tne
AID byte to your record area. The first byte of the pro-
gram request  input  data is  in  the AID byte f ie ld (posi t ion
15  i f  us ing  SUBR92)  and  cou ld  dup l i ca te  a  va l i d  A ID  cha r -
acter ,  causing the corresponding record ident i fy ing indicator
to tle set on.

Accept lnput Operation for program Request Data

When input data is appended to the program request for
non-PRUF programs, that data is not processed by the
DFF, but  is  passed d i rect ly  to  the user  program. In th is
case, the Accept Input must not be preceded by a put
Message or Copy operation to format the screen.

The input  data is  entered in to the dynamic Tp buf fer  area in
a cont inuous st r ing.  l f  the data is  f rom a327O terminal ,  the
f i rs t  8 bytes are the contro l  uni t  and device addresses,  tne
Al D byte, and the 3270 control characters. The length
al located to the dynamic TP buf fer  is  determined by the
PGMREOL value (maximum 80 bytes)  of  the SySTEM
assignment statement plus 8 bytes. When the input data is
passed to the program record area, the 8 bytes and the pro-
gram name informat ion are a lso st r ipped f  rom the input
data,  leaving a maximum of  78 bytes of  actual  program
data.  Any addi t ional  data in  the 3270 buf fer  at  the t ime
of the program request is not sent to the program.

When input  data is  appended to the request  for  PRUF
programs ( ident i f ied by the PRUFLNG keyword g iven on
the assignment  PROGRAM statement) ,  that  data may or
may not  be processed by DFF. The maximum length of
th is  data is  speci f ied by the PRUFLNG keyword.  This
data wi l l  be processed by DFF i f  the PRUF$Z keyword
was inc luded in the assignment  PROGRAM statement .  The
data st ream returned to the program for  PRUF non-DFF
program requests d i f fers f rom that  for  non-PRUF programs.

When input  data is  appended to the program request  for
CPU-Io-CPU programs or  MLTA programs,  the maxrmum
length is  253 characters (5704-SC2).

Program area examples of  program request  data:

o  N o n - P R U  F :

lau,.,

P R U F  n o n - D F F :

1", i  o." l  aiol  c@ l,o. |  @@ |r t t r t t t r l

pos i t i on l  2  3  4 -5  6  7 -8
(pos i t i on  15  i f  RPG l l )

(up to PR U F LNG parameter)

O  P R U F  D F F :

l a i d ,  
p g m n a m  

f i e l d t 2  
. . ,

p o s i t i o n 1 . . .
( pos i t i on  15  i f  RPG l l )

(up  to  78  charac ters
-5704-SC1 or  253

charac ters  fo r  CPU and
M L T A -  5 7 0 4 - S C 2 ) .

p o s i t i o n l  2 . . .
( pos i t i on  15  i f  RPG l l )

(up to PR UF LNG parameter)

See Chapter  3 for  an explanat ion of  the 3270 contro l
characters,  a id,  sba,  etc .

l f  t he  PRUFLNG keyword  was  g i ven  i n  t he  PROGRAM
statement for the requested program, but the last success-
fu l  user  Put  was not  a PRUF Put .  the CCP wi l l  re turn a
02 return code to the PRUF program being requested.
This indicates that  non-PRUF data accompanies the
program request.

Input  data appended to the program request  is  passed to
the user  program in upper case even though i t  may have
been entered in  lower case at  the 3270 terminal .  Program
Number 5704-SC2 allows data to be passed to the user
program exact ly  as i t  is  entered i f  the PF1 key is  pressed
instead of  the ENTER key.

Accept lnput Operation for Chain Task Requests with Data

When data is  appended to a chain task request  for  a DFF
program. the data is not processed by DFF but is sent
d i rect ly  to  the input  area in  the program. This data does
not contain anV 327O control characters.

When a program has been loaded via a chain task request
with data, the program must issue an Accept lnput opera-
tion before attempting any other CCP operation.
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Considerations Accept Input. A shutdown-requestec ; iuro code wil l  be
issued to  an  opera t ion  o ther  than Shutdown Inqu i ry  on ly

o  You shou ld  spec i fy  a  max imum input  leng th  in  the  pa-  once dur ing  the  execut ion  o f  the  program.
rameter l ist (and a corresponding record area) large
enough to accommodate the largest amount of data Every program that uses Accept Input should check for the
that can be received from an outstanding Invite Input, shutdown_requested return code.
because,  i f  severa l  Inv i te  Inputs  a re  ou ts tand ing ,  you  do
not  know wh ich  Inv i te  lnput  w i l l  be  the  f i rs t  to  sa t is fy  f fo te :  On ly  the  Accept  Input  need be  re issued i f  you  s t i l l
the  Accept  Input '  want  to  have the  opera t ion  per fo rmed,  because the  lnv i te

I n p u t  i s  s t i l l  i n  e f f e c t .

.  Use caut ion  when issu ing  Accept  Input  o r  Get  opera t ions
af te r  rece iv ing  a  Shutdown re tu rn  code (04) .  l f  the
termina l  opera tors  do  no t  key  in  da ta  ro  sar is fy  the  ACCEPT NO-WAIT INPUT (5704-SC2 ONLY)

opera t ions ,  the  program remains  in  ma in  s to rage un t i l
cance l led  by  the  sys tem opera tor .  S top  Inv i te  Input  The purpose o f  th is  opera t ion  is  to  a l low the  user  to  rega in

opera t ions  are  recommended to  cance l  ou ts tand ing  cont ro l  even though no  Inv i te  Input  opera t ions  have

Inv i te  Inputs  and s t i l l  permi t  p rocess ing  o f  any  da ta  comple ted .

tha t  may be  rece ived.

o An Accept lnput can be issued onlv under the followinq operation code

cond i t ions :

Hex Dec R P G  I I Meaning

oo44 68 66DD Accept  No-Wai t  Input

1.  There are one or  more Inv i te Inputs outstanding
for  the program ( inc luding any impl ied Inv i te
Inputs due to program requests wi th accompany-
ing data) .

2.  There are no outstanding Inv i te Inputs and
Add iti onal R eq u i reme n ts

a. The program is def ined as a never-endirrg pro-
gram, and .  Set  va lue of  Maximum Input  Length f ie ld in  the param-

b.  The def  ined maximum number of  request ing eter  l is t '

terminals that  the program can handle con-
currently is greater than the current number
of requesting ternrinals the program i. /nformation Returned

hand I i ng.
The informat ion returned is  the same as that  returned for

. t\n input length greater thern zero must be specified Accept Input, except the following, which is unique for
for  th is  operat ion.  Accept  No-Wai t  Input .

o l \ccept  Input  is  va l id  to the console only  when issued 
o Return Code:

for  data wi th the program request .  Any subsequent
Inv i te Input  to  the console resul ts  in  program terminat ion.  16 No inv i te input '  chain task,  or  program requests

have been completed"

Shutdown Requested by Operator
Function and Use of Accept No-Wait Input

A return code indicating that shutdown has been requested
by the System Operator may be returned to this operation. Accept No-Wait Input performs the same functions that
In this case, the parameter l ist remains unchanged except Accept Input performs, except that Accept No-Wait input
for the return code field and the count of outstanding checks for any completed invite input program request or
inv i tes;  no input  data is  received.  l f  you st i l l  wish to have task chain operat ions.  l f  there are none,  contro l  is  returned
the operation performed, you must reissue the Accept to the user with a 16 return code and the number of out-
Inprut. The shutdown-requestled return code can only occur standing invites indicated in the third field of the parameter
when there are no completed lnvite Inputs to satisfv the l ist.
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l f  there are completed invites, program requests. task
chains,  CCP per forms an accept  input  operat ion.

This operation can be issued even though no Invite Inputs
have been issued.  However,  the def  ined maximum number
of  request ing terminals that  the program can handle con-
current ly  must  be greater  than the number of  terminals
current ly  being handled.

Considerations

The considerat ions for  th is  operat ion are the same as the
considerat ions for  Accept  Input .

There are several return codes associated with accept input
and accept no-wait input that irnply no data. These codes
are returned to the user so that the application program
can be informed about  these condi t ions.  Some example
return codes are:

Shutdown entered (only  once) .

A terminal operator has pressed the clear key on
a 3277 terminal .

A terminal  was re leased by the terminal  operator .

A terminal  was taken of f l ine.

Any of these codes can be returned after an accept no-wait
operation i f  there are no completed invites, program
requests ,  o r  task  cha in  opera t ions .  l f  none o f  the  cond i -
t ions  ex is t ,  con t ro l  i s  re tu rned to  the  user  w i th  a  re tu rn
code o f  16 .  In  cont ras t ,  the  accept  inpu t  opera t ion  w i l l
wa i t  un t i l  i t  has  someth ing  to  g ive  the  app l ica t ion  program
before  re tu rn ing  cont ro l .

MRT app l ica t ion  programs.  wh ich  rece ive  da ta  v ia  a  p ro_
gram request  f rom the  conso le  o r  task  cha in  opera t ion
after processing data, do not know whether more requests
are  ou ts tand ing .  Such an  app l ica t ion  program cou ld  do
an accept no-wait operation i f  there was a request for the
app l ica t ion .  The app l ica t ion  program wou ld  then have da ta
and would process i t .  l f  there are no requests, control is
re tu rned w i th  a  re tu rn  code o f  l6  and the  count  o f  the
outs tand ing  inv i tes .

l f  the  count  o f  ou ts tand ing  inv i tes  in  the  th i rd  f ie ld  o f  the
parameter  l i s t  i s  no t  zero ,  the  opera tor  has  these op t ions :

1 .  Do an  accept  inpu t  and wa i t  fo r  da ta  f rom the
inv i ted  te rmina l .

2. Do a t imer wait,  then repeat the accept no-wait

opera t ion .  l f ,  a f te r  shu tdown,  none o f  the  te rmina ls
are being used. a stop write operation may be issued
to  a l low the  program to  go  to  end o f  job .

3 .  Dr ive  a  p r in te r  o r  some un i t  record  dev ice  wh i le
wa i t ing  fo r  a  te rmina l .

lVote: Looping on the accept no-wait operation may
proh ib i t  o ther  user  p rograms f rom execut ing ;  there fore ,
loop ing  is  no t  recommended.

STOP INVITE INPUT (OR GET)

The purpose o f  th is  opera t ion  is  to  s top  an  Inv i te  Input
prev ious ly  i ssued to  a  spec i f  i c  te rmina l  and.  i f  the  Inv i te
Input cannot be stopped, to accept (Get) the input. Stop
Inv i te  Input  i s  used when some event  has  occur red  in  the
program such that the program no longer wants input from

the te rmina l .

Operation Code

Hex Dec R P G  I I Meaning

0401 1025 bD6A S t o p  I n v i t e  l n p u t

Add i ti ona I R eq u i rem en ts

o  Prov ide  a  symbol ic  te rmina l  name (or  b lanks)  in  the

record area.

.  Set  va lue of  the Maximum Input  Length f ie ld in  pa-
rameter  l is t .

lnformatiott Returned

.  Input  data ( i f  Inv i te  Input  is  not  s topped)

Ef fec t ive  Input  Length  va lue  in  parameter  l i s t  ( i f

Inv i te  Input  i s  no t  s topped)

Count  o f  ou ts tand ing  Inv i te  Inputs  in  the  th i rd  f ie ld  o i
the  parameter  l i s t ,  i f  the  08  re tu rn  code is  rece ived.

04

07

08

09

a
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.  Return Codes:

Get  successfu l  (no except ion condi t ions)

Data tru ncated

Get successful with EOT

Data truncated with EOT

3270 CLEAR (No AID is  returned in the record
area)

Terminal  no longer avai lable ( /RELEASE com-
mand was successfully entered by the terminal
operatorl

Terminal  of f l ine

Stop Inv i te Input  successfu l

Negative return codes (l/O errors and device status
condi t ions -  see explanat ions in  Appendix E)

Function and Use of Stop Invite Input

Stop lnvite Input causes the CCP to attempt to cancel an
Inv i te  Input  tha t  has  been prev ious ly  i ssued to  a  spec i f i c
te rmina l .  l f  the  Inv i te  Input  i s  s topped success fu l l y ,  the
termina l  no  longer  has  an  Inv i te  Input  ou ts tand ing .  How-
ever, i f  the Invite Input cannot be stopped, your program

must be ready to handle any data received from the ter-
mina l  as  though your  p rogram issued a  Get  to  the  te rmina l .
Thus ,  when request ing  a  S top  Inv i te  Input ,  your  p rogram

must present al l  the information needed for a Get opera-
t ion. Your program resumes execution either when the
Inv i te  Input  has  been cance l led  or  when the  Get  has  been
completed.

Th is  opera t ion  can on ly  be  issued to  a  te rmina l  wh ich  has
an Inv i te  Input  ou ts tand ing  to  i t .

l f  the operation becomes a Get, the attr ibutes of the data
and the  un i t  o f  da ta  ( record ,  b lock ,  message)  fo r  th is
operation are those specif ied in the terminal attr ibute
set currently associated with this terminal (see index entry
terminal attr ibutesl.  For an MLTA terminal. the unit of
data is always record.

Spec ify i n g the Term i nal

You can spec i fy  e i ther  a  de f  ined  symbol ic  te rmina l  name

or blanks in the record area for this ooeration. A defined

termina l  name must  be  e i ther  the  name under  wh ich  the

termina l  was  a l loca ted  to  the  program,  o r ,  i f  a  mu l t i com-

ponent  te rmina l ,  a  sub- te rmina l  name subord ina te  to  tha t

name.  A  symbol ic  te rmina l  name wh ich  is  no t  ass igned to

a  te rmina l  cannot  be  used w i th  th is  opera t ion .  Th is  oper -

a t ion  must  no t  be  issued to  the  sys tem opera tor  conso le
( C O N S O L } .

You may use a  b lank  symbol ic  te rmina l  name wi th  th is

opera t ion  i f  your  p rogram is  an  SRT program.  The b lank

name references the terminal which requested the currently-

execut ing  copy  o f  the  program.  The CCP re turns  the  name

of the requesting terminal into the record area before

returning control to your program. In the case of an
SRT program, once the requesting terminal has been
re leased (e i ther  by  us ing  a  symbol ic  te rmina l  name or

a  b lank  te rmina l  name) ,  the  use  o f  a  b lank  name is  no

longer  va l id .

Considerations for Using Stop lnvite lnput

o This operation must not be issued as the init ial  data-
transfer operation to a requesting terminal which enter-
ed data as part of the program request. The only val id
operation which may be issued to such a terminal at
tha t  t ime is  an  Accept  Input .

o This operation can be issued only to a terminal capable
of transmitt ing data.

. A maximum input length greater than zero must be
spec i f  ied  fo r  th is  opera t ion .

G E T  T E R M l N A L  A T T R I B U T E S

The purpose of this operation is to determine the attr i-
bu tes  o f  a  spec i f ied  te rmina l .

Operation Code:

Hex Dec R P G  I I Meaning

0008 8 666H Get Terminal  At t r ibutes

1 0

-n
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Add iti onal R eq u i rem ents

o Provide a symbol ic  terminal  name (or  b lanks)
record area.

in the

in theo Set  value of  the maximum input  length f ie ld
parameter l ist.

lnformation Returned

Effective input length value in the parameter l ist.

Specia l  in format ion in  posi t ions 10-15 of  the parameter
list (see Special lnformation Returned in the Parameter
Lrst following).

Terminal attributes, in the record area (see Sp*ial
lnformation Returned in the Parameter Lrst f ollowing).

Return codes (see explanations in Appendix E):

Success

Data truncated

Special Information Returned in the Parameter List

Get Attributes returns the following information in the
last three fields of the parameter l ist. This is the only
situation in which you may want to reference information
in these fields. These fields are not returned bv the
RPG ll Get Attributes operation.

Positions lGl l: (Work Area A)

Conta ins the address of  the Terminal  Uni t  B lock (TUB) for
the terminal  speci f ied.  The Terminal  Uni t  B lock is  an in ternal
CCP contro l  b lock used to mainta in contro l  in format ion for
each terminal  def ined in the system wi th a MLTATERM
or BSCATERM statement  dur ing the Assignment  run.

Positions l2-13: (Work Area B)

BSCA Terminal. ' Contains the block length specified in the
terminal  at t r ibutes set  associated wi th th is  terminal .

MLTA Terminal: Contains the record length specif ied in
the terminal  at t r ibutes set  for  the terminal .

Positions l4-15: (Work Area C)

ESCA Terminal. ' Contains the record length specified in
the terminal  at t r ibutes set  associated wi th th is  terminal .

MLTA Terminal: Contains the record length specified in
the terminal  at t r ibutes set  for  the terminal .

Information Returned in the Record Area

As a result of a successful Get Attributes operation, the
following information is returned in the first 21 positions
of the data portion of the record area (all information is
i n  E B C D I C ) .

Position | - Allocation Sfatus.' Position 1 contains a
single character that indicates the following information
about  the terminal  speci f ied:

0

1
EBCDIC
Character Meaning

I

i)

2

3

Allocated to this program. All the
attribute data is provided.

Allocated to another program. All the
attribute data is provided.

Not allocated to a program. All the
attribute data is provided.

The specified name was a sub-terminal
name. The master symbolic terminal
name has been returned in record area.
All attribute data applies to the master
terminal .
J  = Master  is  a l located to th is  program.
K = Master is allocated to another

program.
L = Master is not allocated to a program.

The speci f ied symbol ic  terminal  name is
not assigned to a terminal. No other
attribute data is provided.

Terminal name not defined in the
system.

X

z
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Position 2 - Terminal Class: Position 2 contains a
single character representing the class of terminal as
fo l lows:

'Fcrr 
Sf OC, see IBM System/3 Model l5D Channel Connected

Sysfems Program Reference and Logic Manual, GC21-5199.
For portline, see index entry portline exception to get terminal
attributes under heading portline application program interface
to CCP.

Position 3 - Line Number: Position 3 contains the MLTA
line or BSCA adaoter number to which the terminal is
attached. Determine whether MLTA or BSCA by check-
ing position 2.

EBCDIC
Character Meaning

1

2

3

4

5

6

7

8

MLTA l ine 1/BSCA adapter  I

MLTA line 2/BSCA adapter 2

MLTA l ine 3

MLTA l ine 4

MLTA l ine 5

MLTA l ine 6

MLTA l ine 7

MLTA l i ne  8

Position 4 - Online: Position 4 contains a single charac-
ter that indicates whether the terminal is logically online
or offl ine. This logical status of the terminal can be con-
trolled by the system operator by use of the /VARY com-
mand (see CCP System Operator's Guidel.

The value 'Y '  ind icates the terminal  is  onl ine;  the value
'N' indicates that the terminal is off l ine.

Position 5 - Line Type: Position 5 contains a character
that indicates the type of l ine on which the terminal
resides:

EBCDIC
Gharacter Meaning

P

C

M

S

W

Point-to-Point

Control Station

Mu lt i-point Tributary (BSCA only)

Switched

Control Station - Switched (MLTA only)

CONSOL
547 1 PrinterlKeyboard (Models 10
and  12 ) ,CRT/Keyboa rd  (Mode l  15 )

MLTA terminal  other  than 1050

1050

3277M1 (480-character), 3284M 1,
or 3286M1

327 7M2 ( 1 920-characterl, 3284M2,
or  3286M2

3275M1 (480-character), with or
without 3284M3

3275M2 ( 1920-character), with or
without 3284M3

3735

Another computer system (CPU) on a
BSCA line.

3741 Data Stat ion,5231 Contro l ler
Model  2

Acquirable por t r

Acquirable por t r
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Positions 6 - 2l - Terminal Attribute Set.. These 16 char.
acters represent the 16 bit settings of the terminal attri-
bute set currently associated vyith the terminal. (See
index entry terminal attributes,. also see the TERMATTR
assignment statement in CCP S:fstem Reference Manual.l

Record
Area
Position EBCD lC Character-Meanin g

Corresponding
Bit in Attribute
Set

b

7

8

9

1 0

1 1

1 2

1 3

1 4

1 5

1 6

1 7

1 8

1 9

:20

:11

0 - Translate data
1 - Do not translate data

0 - Upper case translate
1 - Lower case translate

0 - Answr-'r switched line
1 - Call s\^/itched line

0 - Manual switched line
1 - Auto switched

Reserved

Reserved

Reserved

0 -  DFF not  used for  th is  terminal
1 - DFF r"rsed for this terminal

0 - Data {ormat not record mode
1 - Data {ormat is record mode

0 - Data format not block mode
1 - Data is block mode

0 - Data format not message mode
1 - Data format is message mode

0 -  No ITB support
1 - Suppc'rt ITB characters

0 -  Non-tnansparency mode data l
1 - Transparency mode data

0 -  Ver i fy  sw i tched l ine  exchange lD
1 -  No exchange lD  ver i f  i ca t ion

0 -  No spanned record  suppor t
1  -  Suppor t  spanned records

0 -  No var iab le  length  record  suppor t
1  -  Suppor t  var iab le  length  records

(record separators)

3

4

5

6

7

I

I

1 0

1 1

1 2

1 3

1 4

1 5

' App l i es  
t o  da ta  sen t  t o  t he  t e rm ina l  (CCP ou tpu t  ope ra t i ons  on l v ) .

Standard Appl icat ion Program Inter face to the CCP 2,35



Functions and Use of Get Attributes Considerations

This operat ion is  used to determine the at t r ibutes of  any o l f  an RpG l l  program uses posi t ion 1b of  the input
terminal  def  ined by a BSCATERM or MLTATERM assign-  record area as the AID byte to set  record ident i fy ing
ment statement (see CCP System Reference). lt is not indicators, data from a previous operation can be lost
necessary that a terminal be allocated to a particular pro- or overwritten when a Get Attributes operation is
gram for that program to issue a Get Attributes request performed.
to that terminal. The attributes of the specif ic terminal
requested are available in the parameter l ist and the record o The PF 1, PF 2, and PF 3 keys return the characters
area when the program resumes execution. 1,2, and 3 respectively as the Al D character in position

1 5 of the record area. A Get Attributes operation can
You might  use a Get  At t r ibutes operat ion,  for  example,  a lso return the characters 1,2,  and 3 as val id  a l locat ion
to determine which component of a 3270 is being used status information in the same position of the record
cr whether or not the attribute set defined specifies area.
D F F .

As a resul t  o f  the Get  At t r ibute operat ion,  21 characters AcoulRE TERMINAL
of information are returned in the record area. lf the
maximum input length in the parameter l ist is less than This operation enables a program to request a specific
21, then only the number of characters indicated are terminal to be allocated to itself and to change the
returned. The effective input length field in the parameter attributes of the terminal.
l ist indicates the number of characters of information
returned; the return code indicates data truncation occurs.

Operation Code :

Specifying the Terminal

lssuing th is  operat ion wi th a terminal  name that  is  not
def ined causes CCP to return a Z in  posi t ion 1 of  the
record area.

You may use a b lank symbol ic  terminal  name wi th th is
operat ion i f  your  program is  an SRT program. The b lank
name references the terminal which requested the currently-
executing copy of the program. The CCP returns the name
of the requesting terminal into the record area before
returning control to the program.

In the case of an SRT program, once the requesting termi-
nal has been released (either by using a symbolic terminal
name or  b lanks) ,  the use of  a b lank terminal  name is  no
longer val id .

l f  a  sub- terminal  symbol ic  name is  g iven wi th th is  opera-
tion, then the attributes of the master terminal are return-
ed along with the name of the master terminal to which
the sub- terminal  name is  subordinate.

Hex Dec R P G  I I Meaning

0009

001 9

0029

0039

25

4 1

57

6661

b64l

bbB I

ubcl

Acquire Terminal -use
the at t r ibute set  current ly
associated with the ter-
minal  (def ined in
TERMATTR statement)

Acquire Term inal -change
the attributes to the set
ident i f  ied in  th i rd f ie ld of
the parameter  l is t

Acquire a command-
mode,  non-PRUF ter-
minal  (5704-SC2 only)

Acquire a command-mode
non-PRUF te rm ina l  and
change the attributes to
the set  ident i f ied in  th i rd
f ie ld of  parameter  l is t
(5704-SC2 only) .

Ad d i ti onal R equ i rem en ts

o Provide a symbolic terminal name in the record area.

o Provide an attributes identif ier in the parameter l ist,
if attributes are to be set by the operation.
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lnformation Returned

Return Codes:

0 Successful

11 Acquire fa i led

Function and Use of Acquire Terminal

Application programs can issue teleprocessing operations
only to those terminals that  are a l located to them. One
way to a l locate terminals is  to  speci fy  the terminals in
the PROGRAM assignment statement (see CCp System
Reference Manuall. However, there may be times when a
program wishes to have a terminal  dynamical ly  a l located
to i t .  This  can be done wi th the Acquire Terminal
operat i  on.

The Acquire Terminal operation causes CCp to artempt to
al locate a speci f  ic  terminal  to  a program. l f  the terminal
is  onl ine,  not  a l ready a l located to a program, and not  in
command mode (s igned on) ,  i t  is  e l ig ib le for  a l locat ion.  l f
operat ing under contro l  o f  5704-SC2, an Acquire Terminal
operat ion can acquire a command-mode,  non-pRUF
terminal .  A non-PRUF terminal  is  a 3277 or  3275 that  is
not  format ted wi th a PRUF display.

A  PRUF te rm ina l  r ema ins  a  PRUF te rm ina l  un t i l  any  non -
PRUF Put  is  issued to that  terminal  by the user  or  unt i l
the c lear  key is  pressed.  l f  PRUFOF-YES is  speci f  ied at
assignment  t ime,  the PRUF condi t ion wi l l  be terminated
af ter  an Accept  Input  operat ion is  sent  to  that  terminal .
This means a non-PRUF Put  wi l l  not  be requi red to put
the terminal  in  non-PRUF mode.

Along with this operation you may identify a specific
set of operational attributes to apply to that terminal
whi le  a l located to your  program. l f  an Acquire Terminal
operation is to set terminal attributes, then the identif ier
value of the terminal attribute set (as given in the
TERMATTR assignment statement) must be given in
the th i rd f ie ld of  the parameter  l is t  ( in  decimal  for  RPG l l ;
in  hexadecimal  for  other  languages) .  CCP checks the
at t r ibute set  speci f ied against  the terminal  type for  va l id i ty .

The Acquire Terminal  operat ion is  va l id  i f  the terminal  is
a l ready a l located to your  program only i f  the Acquire
Terminal  wi th Set  At t r ibutes modi f ier  is  issued to change
the at t r ibute set .  (On a BSCA l ine,  the last  t ransmiss ion
must have completed a message; that is, EOT must have
been sent or received.)

Your program resumes execution upon the completion of
the allocation or upon recogrrizing that the terminal is not
avai lable for  a l locat ion.

Specifying the Terminal

For this operation, you must specify a definetl symbolic
terminal name in the record area. The following names
may not be specified for the operation:

o The name of a terminal already allocated to the pro-
gram (except the requesting terminal, immediately
after the first successful Accept Input).

a A symbolic sub-terminal name.

. A symbolic terminal name that is not assigned to a
term i nal.

O CONSOL

o Blank terminal  name.

Considerations

When both DFF and non-DFF programs can be requested
from the same 3270 terminal ,  a t  least  two TERMATTR
statements (DFF3270-YES and DFF3270-NO) must  be
def ined in the assignment set for these programs. The first
terminal  at t r ibutes set  def ined in the ATTRID parameter

of the BSCATERM statement is the default attribute set
for the terminal. A program that uses the requesting ter-
minal  in  a manner other  than that  def ined by the defaul t
attribute set must perform an Acquire Terminal operation
with the appropriate attributes identif ier to modify the
terminal  at t r ibutes.  For  fur ther  in format lon about  acquir -
ing switched BSCA or M LTA devices, see Program-Selected
Terminals and Switched Lines in Chapter 3.
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Generic Acquire Terminals (5704-SC2 Only)

The purpose of  th is  operat ion code is  to f ind an avai lable
command-mode,  non-PRUF terminal  or  por t  by us ing a
gener ic  key g iven in the record.  The terminal  or  por t  is
found by matching the gener ic  key to the terminal  or  por t
name that begins with the same characters.

Operation Code

Hex Dec R P G  I I Meaning

0069

0079

0 1 0 5

0121

bbF I

bbcl

Gener ic  Acquire

Gener ic  Acquire and
Set Attributes

A dd itio na I R eq u i reme nts

Provide enough of  the terminal  name or  por t  name
needed to select  a terminal  wi th in a def ined grc lup.

Provide an at t r ibute ident i f ier  in  the parameter  l is t .  i f
acqui r ing a terminal  f rom a group of  terminals ( for

example, that begin with PRNTI , and if attributes are
to be set  by the operat ion.

At t r ibute may not  be set  for  the por t  terminal .

After shutdown is entered and accepted port terminals
may not  be acquired.

Return Codes

00 Successfu l .  Name of  terminal  or  por t  acqui red is
g iven in the record as the terminal  name.

04 Acquire fa i led.  Por t  terminals may not  be acquired
after shutdown is entered and accepted.

1 1 Acquire fa i led.  None of  the terminals or  por ts  in
the group selected are avai lable to be acquired at
th is  t ime.

Example

ln the f i rs t  s ix  bytes of  the record,  the user  program places
the f i rs t  characters (see note)  of  the name of  the terminals
or  por t  avai lable to be acquired.  Then the user  program
issues the GENERIC ACOUIRE operat ion code.  The f i rs t
terminal  or  por t  that  is  avai lable,  that  may be acquired,  and
whose name begins with the characters contained in the
record is  then acquired.  The name of  the terminal  or  por t
which is acquired is returned to the user program in the f irst
s ix  bytes of  the record.

l f  the user  program was looking for  an avai lable por t  i t
would use the name given on the PORTPRFX parameter  of
the PORTLINE statement .

/ /  P O R T L I N E  M O D E - P ,  .  .  .  .  P O R T P R F X - P O R T

Generates:  PORTOl
PORTO2
PORTO3

And the assignment  set  a lso has a terminal  def ined as
fo l lows:

/ /  TERMNAME NAME-TERMOl

/ /  TERMNAME NAME-TERMO2

i /  T E R M N A M E  N A M E  .  .  .

i /  TERMNAME NAME.PRNTOl

/ /  TERMNAME NAME-PRNTO2

/ /  TERMNAME NAME.PRNTO3

When using a TERMNAME of  PORTbb,  any avai labie and
acquirable por t  would be acquired (PORTO1, PORT02,
P O R T 0 3 . . . . ) .

Note: The number of characters used depends on how
many are needed to select  the group of  terminals or  por ts
wanted.

In the above example only PObbbb was needed to acquire
any port. lf the user program had several printers, it could
name the pr inters PRNTO1, PRNT02,  and acquire any
avai lable pr in ter  that  was not  being us ing by another
program by speci fy ing PRNTbb.

l 

rerminars

l 

Pri.ters



Port Command Request (5704-SC2 Only)

The purpose of  th is  operat ion code is  for  issuing commands
and program requests to the command processor via an
acquirable por t .

Operation Code

Hex Dec R P G  I I Meaning

003A 0058 bbcK Port  Command Requests

Add itio na I R eq u irem en ts

.  A l l  commands must  be  issued w i th  the  pCR opera t ion
code.

.  Commands a l lowed are :  /MSG,  /F lLES,  and program
requests.

o  Commands may be  issued on ly  to  an  acqu i rab le  por t .

.  Se t  the  va lue  o f  the  ou tpu t  leng th  f  ie ld  in  the  parameter
l i s t  (see  except ion  under  RPG l l  fo r  SpECIAL f  i les ) .
The ou tpu t  leng th  does  no t  inc lude the  6  charac ter  por t
name.

o  A symbol ic  por t  te rmina l  name must  be  prov ided in  the
reco rd.

o The port pref ix may be used as the port name if  a port
was requ i red  on  the  PBOGRAM s ta tement  a t  ass tgn_
ment  us ing  the  por t  p re f  i x .

Return Codes

0 Success fu l  (no  except ion  cond i t ions)

1 Data truncated

Data pending (program must do a get)

Negative return codes (l/O errors and device status
condi t ions-see explanat ions in  Appendix E) .

Function and Use of Port Command Request

The PCR (port command request) op code operates func-
t ional ly  the same as the CCP PUT, MSG operat ion code.
The command issued by the PCR operat ion code is  g iven
to the command processor of the other system. lf a paired
port in the other system was owned by a program, when
the PCR is issued, then the paired port is released from
the program and returned to the command processor.
The program that would have received the command is
instead given a return code of 08 (port released) on the
program's next  read operat ion or  an 05 (data pending do
a read)  on the program's next  put  operat ion.

Spec ify i ng th e Term i na I

You can speci fy  e i ther  a def  ined symbol ic  por t  terminal
name or  the PORTPRFX name i f  i t  is  a requi red por t .
A symbol ic  terminal  name cannot  be used wi th th is
operat ion.  A PCR operat ion canr iot  be issued to the
CONSOLE.

Considerations

o The PCR operat ion must  not  be issued as the in i t ia l
data- t ransfer  operat ion to a request ing terminal  which
entered data as par t  of  the program request .  The only
val id  command that  may be issued to such a terminal
at  that  t ime is  an Accept  Input  command.

o A b lank terminal  name may not  be used s ince the
requestor  of  a SRT (s ingle request ing terminal )
program by a por t  terminal  is  a nonacquirable por t .

o An output  length greater  than zero must  be speci f  ied
for  th is  operat ion.

r  This operat ion must  not  be issued to a terminal  that
has an outstanding inv i te input  operat ion.

-n
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TASK CHAIN REOUEST (5704.SC2 ONLY)

Th is  opera t ion  a l lows a  program to  reques t  a  second pro
gram tha t  i s  to  execute  as  an  unre la ted  task .  Data  can
opt iona l l y  be  passed w i th  the  reques t .

Operation Code

Addi ti onal Requ i remen ts

.  Prov ide  the  name o f  the  reques ted  program in  the  name
f ie ld  o f  the  record  area .

o  Spec i fy  e i ther  the  ou tpu t  leng th  o r  0  ( i f  no  da ta  w i th
the chain request) in the parameter l ist (see Performing
CCP Operations with Special in Chapter 6).

lnformation Beturned

Return  Codes:

0  Success fu l  opera t ion  (Cha in  Task  Request
accepted )

Request  re jec ted  (max imum number  o f  cha in
task  reques ts  a l  ready  queued)

Request  re jec ted  ( insu f f i c ien t  TP k ru f fe r  ava i lab le )

Function and Use of the Task Chain Request

When success fu l l y  executed  by  a  CCP program,  the  Task

Cha in  Request  opera t ion  causes  a  second program to  be
loaded and executed .  l f  the  resources  ( f i les ,  te rmina ls ,  o r
s to rage)  requ i red  by  the  second program are  no t  ava i lab le ,
the  second program is  au tomat ica l l y  queued.  l f  da ta  i s
presented  w i th  the  Task  Cha in  Request  and PGMDATA-
YES was spec i f ied  on  the  PROGRAM ass ignment  s ta te -
ment, the data is passed to the second program when that
program issues  i t s  f i r s t  Accept  Input  opera t ion .

Fo l low ing  are  some examples  o f  Task  Cha in  Request
operations (for addit ional information , see IBM System/3
Communications Control Program System Design Guide,
G C 2 1 . 5 1 6 5 ) :

2-40

Task Chaining from a Program Loaded from the Console:
PGMl  is  loaded f rom the  sys tem opera tor ' s  conso le  by

e n t e r i n g  t h e  p r o g r a m  r e q u e s t :  P G M I b C P G M 2 .  P G M l

issues  an  Accept  Input  opera t ion  and rece ives  the  da ta

CPGM2,  and se ts  up  the  cha in  reques t .

Conso l  e

Note :  fhe  ou tpu t  leng th  i s  zero  in  th is  example  because
no da ta  i s  passed be tween programs.

Task Chaining with Data From A Program Loaded From a

Termina l :  PGMi  i s  loaded f  rom a  te rmina l  by  en ter ing  the

program request :  PGM16CPG266DATA.  When PGMl

issues  an  Accept  Input  opera t ion ,  the  program rece ives

CPG26bDATA as  da ta ,  se ts  up  and issues  the  cha in  reques t

for CPG2, and passes the characters DATA to the requested
program.  When CPG2 is  loaded,  i t  i ssues  an  Accept  Input

opera t ion  to  rece ive  the  charac ters  DATA.  l f  bo th  accept

opera t ions  are  success fu l ,  PGMl  rece ives  a  00  re tu rn  code,

CPG2 rece ives  a  +14 re tu rn  code.

Termina l

Note:  ln  th is  example,  the output  length is  set  to  four .

Multiple Task Chaining lnvolving Sort Programs.' PG1 is
requested f rom a terminal  in  th is  example.  No program
data accompanies th is  program request .  When PG1 re-
ceives contro l ,  i t  sets up and issues the chain request  for
SORT1. SORTl is  then loaded and begins execut ing.  PG1
then sets up and issues the chain request  for  SORTO2.
When SORT02 is loaded, it issues an accept operation to
receive the data passed f rom PG1, per forms the sor t  func-
t ion,  and sets up and issues a chain request  for  PGM2.
PGM2 is  then loaded and executed.

Note:  l t  is  possib le for  PG1, SORTl ,  SORT02,  and PGM2
to be execut ing at  the same t ime,  prov ided the programs do
not  have conf l ic t ing resource requi rements.  l t  is  not
necessary that one program end before another can begin
execut ing.

t 2

t 5

Hex Dec R P G  I I Meaning

002A o042 b b B K Set  up  a  p rogram request
f rom th is  l l rogram.

Accept

C h a i n

Request



SORTO2

o Accept

o  Cha in
Request

Conso le

I  Ou tp r t  l eng th  i s  ze ro .
2Or tpu t  

l eng th  i s  f ou r .

Note:  CCPlDisk Sort  issues a chain request  i f  chain ing was
speci f  ied dur ing the generat ion of  the sor t  program.

Multiple Chain Requests lnvolving both Sort and Nonsort
Programs: PG1 is loaded from the console by entering the
program request: PG1bS1 6S26P1bpZ. pG1 issues an
accept operation to receive the program data, and sets up
the chain request .  Sor t  programs 51 and 52,  and nonsort
programs operate s imi lar ly  to  the preceding examples.

Note: PGl and Pl must be set up by the programmer to
bu i ld  the  cha in  reques ts  f rom the  input  da ta  and to  move
the  program name in to  the  name f ie ld .  51  and 52 ,  the  sor t
p rograms,  a re  se t  up  to  use  up  to  6  charac ters  o f  inpu t  o r
un t i l  the  f i rs t  b lank  (de l im i te r )  i s  de tec ted ,  as  the  name o f
the  program fo r  a  cha in  reques t .  The remain ing  charac ters
are passed as data.
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Considerations

.  Symbol ic  f i le  names tha t  a re  va l id  fo r  the  reques t ing
program are  no t  va l id  fo r  the  reques ted  program because
t h e  / F I L E  c o m m a n d s  a n d  S Y M F I L E  s t a t e m e n t s  d o  n o t
reso lve  f i le  name re fe rences .

.  The MAXCHAIN parameter  o f  the  SYSTEM ass ignment
s ta tement  must  conta in  a  va lue  grea ter  than zero  fo r
programs tha t  use  the  Task  Cha in  Request  opera t ion .  l f

a  Task  Cha in  Request  opera t ion  is  made and NIAXCHAIN-0

was spec i f  ied  in  the  ass ignment  se t ,  the  prograr  i s  te rmi -

n a t e d  w i t h  a  3 F  t e r m i n a t i o n  c o d e .  T h e  M A X C H A I N
parameter  has  a  de fau l t  va lue  o f  zero .

.  Once a  Task  Cha in  Request  i s  accepted  by  CCI )  and a

re turn  code re tu rned to  the  reques t ing  prograrn ,  any
f  u r ther  d iagnos t ics  and messages f  o r  tha t  requ{ , ' s t  a re
issued to  the  sys tem opera tor ' s  conso le .

CCP a l loca t ion  does  no t  normal ly  queue requests  fo r

any  un i t  record  dev ices .  l f  a  Task  Cha in  Request

opera t ion  has  been success fu l l y  executed ,  bu t  the

cha ined task  reou i res  a  un i t  record  dev ice  tha t  i s  no t

ava i lab le ,  the  cha ined task  is  re jec ted  and a  message is

issued to  the  sys tem opera tor ' s  conso le .  An except ion

t o  t h i s  i s  t h e  M o d e l  1 5  C C P ;  r t  w i l l  q u e u e  a n  u n a v a i l -

ab le  p r in te r  i f  the  pr in te r  i s  spoo led  or  i f  the  pr in te r  i s
permanent ly  a l loca ted  to  ccP and no t  in  use  t ry  an

N E P  o r  M R T .

l f  a  p rogram tha t  i ssued a  Task  Cha in  Request  opera t ion

abnormal ly  te rmina tes ,  the  program requested  by  the

task  reques t  i s  a l lowed to  execute .

l f  a  CCP user  p rogram does no t  te rmina te  immedia te ly

a f te r  a  Task  Cha in  Request  opera t ion  and ins te ,ad ,

invokes  a  p rogram tha t  requ i res  resources  madr ;

unava i lab le  by  the  invok ing  program (such as  a  NOSHR

disk  f i le ) ,  the  invoked program is  queued un t i l  the

invok ing  task  re leases  the  resources  or  te rmina tes .

When a  ser ies  o f  task  cha ined programs are  ac t  ve  when

SHUTDOWN is  en tered ,  the  cha ined programs cont inue

execut ing  to  normal  end o f  . iob .

.  A  po ten t ia l  lock-up  s i tua t ion  ex is ts  when us ing  Task

Cha in  Requests .  Each Task  Cha in  Request  requ i res

TPBUFFER to  ho ld  the  reques ted  program name and

anv da ta  to  be  passed to  the  reques ted  program.  A lso

requ i red  is  one o f  the  task  cha in ing  cont ro l  b locks  as

spec i f ied  on  the  MAXCHAIN parameter  o f  the  SYSTEM

ass ignment  s ta tement .  E i ther  o f  these resources  can

become exhausted .  When th is  happens,  another  Task

Cha in  Request  w i l l  be  re jec ted  w i th  a  re tu rn  code o f

12  or  13 .  A  program rece iv ing  such a  re tu rn  code shou ld

not  loop  on  the  Task  Cha in  Request .  l f  a  p rogram loops

on a  Task  Cha in  Request ,  lower  p r io r i t y  CCP user  tasks

tha t  a re  be ing  task  cha ined are  prevented  f rom do ing  an

ACCEPT inout  wh ich  f  rees  the  above ment ioned

resources .  A  pre fer red  ac t ion  to  take  when rece iv ing  a

12 or  13  re tu rn  code is  to  i ssue a  WAIT opera t ion  and

then re t ry  the  Task  Cha in  Request  o r  i ssue an  ACCEPT

i f  i t  i s  poss ib le  tha t  the  program has  Task  Cha in  Request

da ta  queued.

R E L E A S E  T E R M I N A L

The Re lease Termina l  opera t ion  enab les  an  app l ica t ion

program to  g ive  up  cont ro l  o f  a  spec i f i c  te rmina l  in

order  to  make the  te rmina l  ava i lab le  to  the  res t  o f  the

CCP sys tem.

Operation Codes

Additional Requ i rements

o  Prov ide  a  symbol ic  te rmina l  name (or  b lanks)  in  the

record area.

lnformation Returned

.  Count  o f  Inv i te  Inputs  ou ts tand ing  fo r  th is  p rogram,

in the third f  ield of the parameter l ist.

o

Hex Dec RPG I I Meaning

000A

001A

1 0

26

666K

6bAK

Release te rmina l  and the

Communica t ion  l ine .

Re lease te rmina l  -  keeP

l ine  a l loca ted  to  the
program (switched l ines

o n l  y ) .
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Function and Use of Release Terminal

When issued to a terminal on a nonswitched communica_
t ion  l ine ,  a  Re lease Termina l  opera t ion  causes  CCp to
release the specif ied terminal from the program, making
it avai lable to other programs (i f  i t  was not the requesr-
ing  te rmina l )  o r  f ree ing  i t  to  en ter  commands ( i f  i t  was
the requesting terminal).  When issued to a terminal on
a switched l ine, Release Terminal can be issued so that
i t  releases the terminal and either:

1 .  Keeps the  l ine  a l loca ted  to  the  program,  o r

2 .  Re leases  the  l ine ,  mak ing  i t  ava i lab le  to  o ther  p ro_
grams.

Keep ing  the  l ine  breaks  the  connect ion  to  the  te rmina l ,
bu t  a l lows the  program to  acqu i re  any  te rmina l  on  the
l ine, since no other appl icat ion program can gain access
to  the  l ine .

Af te r  comple t ion  o f  the  Re lease Termina l  opera t ion  the
th i rd  f ie ld  o f  the  parameter  l i s t  con ta ins  a  count  o f  the
outs tand ing  Inv i te  Input  opera t ions  fo r  the  program,
inc lud ing  any  Inv i te  Input  opera t ions  issued by  the  CCp
because o f  da ta  accompany ing  a  p rogram request .

A  typ ica l  use  fo r  the  Re lease Termina l  opera t ion  is  to
release a requesting terminal from a multiple requesilng
terminal (MRT) program (see index entry) after the pro-
gram comple tes  i t s  work  fo r  the  te rmina l .  When an MRT
program is  hand l ing  i t s  max imum number  o f  reques t ing
terminals. i t  must release a terminal before i t  can acceDt
a request from a new terminal.

Your  p rogram shou ld  i ssue th is  opera t ion  when i t  no
longer needs a specif ic terminal, so that the terminal can
be avai lable to other programs. Possibly the terminal has
been yielding negative return codes because of a malfunc_
tion and the program can make no productive use of the
termina l .  The te rmina l  cannot  be  p laced in  o f f l ine  s ta tus
by the system operator while i t  is al located to a program.
Thus,  on ly  a f te r  an  app l ica t ion  program re leases  the  te rmi -
nal can i t  be placed off l ine.

Specifying the Terminal

For this operation you may specify either a defined
symbol ic  terminal  name or  b lanks in  the record area.  A
defined terminal name must be the name under which the
referenced terminal was allocated to the program.

The use of  a b lank symbol ic  terminal  name is  val id  for
th is  operat ion only i f  the program is  an SRT program.

The blank name references the terminal which requested
the currently executing copy of the program.

None of  the fo l lowing may be speci f ied as the svmbol ic
terminal  name:

An undef ined name (a  name not  ass igned to  a  te rmina l )

The de f ined name o f  a  te rmina l  no t  a l loca ted  to  th is
program

A defined name which references a terminal al located
to  th is  p rogram,  bu t  wh ich  is  no t  the  name unoer
which that terminal was al located to the program

A sub- te rmina l  name

.  CONSOL- the  conso le  i s  au tomat ica l l y  re leased by
the  CCP a t  the  beg inn ing  o f  execut ion  o f  a  p rogram
requested from it .

Considerations

o Th is  opera t ion  must  no t  be  issued as  the  in i t ia l  da ta-
t rans fer  opera t ion  to  a  reques t ing  te rmina l  wh ich
entered data as part of the program request. The
on ly  va l id  opera t ion  wh ich  may be  issued to  such a
termina l  a t  tha t  t ime is  an  Accept  Input .

o  Th is  opera t ion  must  no t  be  issued to  a  te rmina l  wh ich
has  an  Inv i te  lnput  ou ts tand ing  to  i t .

.  I n  o r d e r  t o  i s s u e  R e l e a s e  T e r m i n a l  o n  a  B S C A  l i n e .  t h e
l i n e  m u s t  b e  a t  E O T .

o (Model l0 and Model l2 CCPsl SRT programs using
symbol ic  f i les  must  open the  symbol ic  f i le  be fore  re leas-
i n g  t h e  r e q u e s t i n g  t e r m i n a l .  l n  R P G  l l  a n d  F O R T R A N ,

a l l  f i l es  a re  opened be fore  any  l /O opera t ions  can be
per fo rmed by  the  program;however ,  COBOL and Bas ic
Assembler  p rograms must  exp l i c i t l y  open a l l  symbo l ic
f i les  p r io r  to  i ssu ing  a  Re lease Termina l  opera t ion  to  the
request ing  te rmina l .

a
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RELEASE AND TASK CHAIN (5704-SC2 Onty)

The Release and Task Chain operat ion enables an appl icat ion
program to g ive up contro l  o f  a speci f ic  terminal  and,  at  the
same t ime,  issue a program request  to  the re leased terminal ,
The re leased terminal  is  then a l located to the reouested
program. Any symbol ic  f  i le  references associated wi th the
re leased terminal  may be used by the requested program.

Operation Code

H e x Dec R P G I  I Mea n  Ino

004A 74 bb  DK Release te rmina l  and the  com-

munica t ion  l ine  and issue the

program request  g iven  in  the
record  area .

Additional Requ irements

o  Prov ide  a  symbol ic  te rmina l  name (or  b lanks)  in  the
recoro area.

Place the program name to be requested in the record

area a f te r  the  te rmina l  name.

l f  da ta  i s  to  accompany the  reques t ,  p lace  a  b lank  a f te r
the  program name tha t  i s  to  be  fo l lowed by  the  da ta .

The fo rmat  i s  the  same as  tha t  wh ich  the  te r rn ina l
opera tor  wou ld  type  i f  the  reques t  were  to  come f rom

the te rmina l  i t se l f .

Spec i fy  the  to ta l  ou tpu t  leng th  (p rogram narne p lus  the

b lank  and da ta  i f  da ta  i s  supp l ied) .  Do no t  inc lude the

termina l  name.  An ou tpu t  leng th  o f  zero  is  no t  a l lowed

The max imum length  is  l im i ted  by  the  s ize  o f  the  TP

buf fe r  (add 14  to  the  length  i f  us ing  SUBR92) .

lnformation Returned

Return  Codes:

0  Success fu l  opera t ion  ( te rmina l  was  re leased and

the program request has been accepted.)

13 Rejected (terminal was not released because

suf f  i c ien t  space was no t  ava i lab le  in  the  TP buf fe r

for the program request.)

l f  the operation is accepted (return code = 0), the count of

ou ts tand ing  inv i te  inputs  i s  re tu rned in  the  th i rd  f ie ld  o f  the
parameter  l i s t .

&o te :  Th is  i s  the  same f ie ld  tha t  con ta ined the  PUT length .

244

Function and Use of the Release and Task Chain

When success fu l l y  executed  by  a  CCP program,  CCP wi l l
re lease the  te rmina l  f rom the  program and cause a  second
program to  be  loaded on  and executed  by  the  te rmina l .  l f
the  resources  ( f i les ,  te rmina ls ,  o r  s to rage)  requ i red  by  the
second program are  no t  ava i lab le ,  the  second program is
automat ica l l y  queued.  The te rmina l  does  no t  have to  be
in  the  /OUEUE mode.  l f  da ta  i s  p resented  a long w i th  the
program name and PGMDATA-YES was spec i f ied  on  the
PROGRAM s ta tement  o f  the  second program,  the  da ta  i s
passed to the second program when that program issues
i ts  f i r s t  Accept  Input  opera t ion .  The te rmina l  re leased
from the f irst program is now al located to the secono
program.  The te rmina l  be ing  re leased is  p laced in  a  non-
P R U F  m o d e .

The Re lease and Task  Cha in  opera t ion  may be  used when a
termina l  o r  symbol ic  f i l e  re fe rence is  needed by  a  subsequent
program in a chaining sequence. See Release and Task Chain
lnvolving Sort Programs later in this chapter.

Spec ify i ng the Term i nal

For  th is  opera t ion ,  you  may spec i fy  e i ther  a  de f  ined  symbol ic
te rmina l  name or  b lanks  in  the  record  area .  A  de f  ined
terminaf name must be the name under which the referenced
termina l  was  a l loca ted  to  the  program.

The use o f  a  b lank  symbol ic  te rmina l  name is  va l id  fo r  th is
opera t ion  on ly  i f  the  program is  an  SRT program.

The blank name references the terminal that requested the
cur ren t ly  execut ing  copy  o f  the  program.

The re fe renced te rmina l  must  be  a  command capab le  te rmina l .

None o f  the  fo l low ing  may be  spec i f ied  as  the  symbol ic
te rmina l  name:

o  An undef  ined  name (a  name not  ass igned to  a  te rmina l )

The de f ined name o f  a  te rmina l  tha t  i s  no t  a l loca ted  to
th is  p rogram

A def ined name that references a terminal that is al located
to  th is  p rogram,  bu t  the  name is  no t  the  name under
wh ich  tha t  te rmina l  was  a l loca ted  to  the  program

A te rmina l  tha t  i s  no t  command capab le

A sub- te rmina l  name

CONSOLE-The conso le  i s  au tomat ica l l y  re leased by  CCp
at the beginning of the execution of a program requested
f rom the  conso le

a



Considerations

r  This operat ion must  not  be issued as the in i t ia l  data-
transfer operation to a requesting terminal that entered
data as part of the program request. The onlv valid
operat ion that  may be issued to such a terminal  at  that
t ime is  an Accept  Input  operat ion.

o This operat ion must  not  be issued to a terminal  that  has
an outstanding lnv i te Input  operat ion.

o l f  the terminal  is  on a BSCA or  BSCC l ine,  the l ine must
be at EOT.

o Once the Release and Task Chain operation is accepteo
by CCP and a return code is returned to the requesting
program, any further diagnostics and messages for that
request are issued to the released terminal.

o CCP al locat ion does not  normal ly  queue requests for  any
uni t  record devices.  l f  a  Release and Task Chain ooer_
ation has been successfully executed, but the requesreo
program requires a uni t  record device that  is  not  avai lable,
the requested program is rejected and a message is issued
to the terminal released by the operation. An exception
to  t h i s  i s  t he  Mode l  15  CCP;  i tw i l l  queue  an  unava i l ab le
pr inter  i f  the pr inter  is  spooled or  i f  i t  is  permanent ly
a l located to CCP and not  in  use by an NEp or  MRT.

o lf a program that issues a successful Release and Task
Chain operat ion la ter  abnormal ly  terminates,  the pro_
gram requested by the operation is allowed to execure.

l f  a  CCP user  p rogram does no t  te rmina te  immedia te ly
a f te r  a  Re lease and Task  Cha in  opera t ion  and,  ins tead,
invokes a program that requires resources (such as a
NOSHR d isk  f i le )  made unava i lab le  by  the  invok ing
program,  the  invok ing  program is  queued un t i l  tne
invok ing  task  e i ther  re leases  the  resources  or  te rmina tes .

The Release and Task Chain operation issues a program
request for the terminal operator, and the program re-
quest is processed as though the terminal operator had
entered  i t .  l f  the  te rmina l  i s  no t  s igned on  or  i f  the  sym-
bo l ic  f i l e  re fe rences  are  undef ined,  the  program request
wil l  be rejected, and a message wil l  be sent to the rer-
m i n a l .

o When a series of programs are requested by the Release
and Task  Cha in  opera t ion  wh i le  SHUTDOWN is  en tered ,
the requested programs continue executing to normal end
of  job .

.  When SHUTDOWN is  en tered  and a  command mode
termina l  i s  owned by  CCP and no t  by  an  app l ica t ion ,  the
ter im ina l  i s  au tomat ica l l y  s igned o f f  .  l f  an  app l ica t ion
then acqu i res  the  te rmina l  and issues  a  Re lease and Task
Chain operation, the program requested by the operation
is rejected because the terminal has been signed off .

Notes:

1 .  Symbol ic  f  i l e  names tha t  a re  de f ined fo r  the  te rmina l
being released may be used by the program being
requested  i f  the  reques ted  program is  an  SRT.  The /F ILE
command and SYMFILE s ta tements  w i l l  reso lve  the  f i le
name references.

2. This operation does not require Chain Task Request
queues (MAXCHAIN)  to  be  spec i f ied  on  the  SYSTEM
ass ignment  s ta tement .

Release and Task Chain Involving Sort Programs

The Re lease and Task  Cha in  opera t ion  may be  used to
invoke a  CCP/d isk  sor t  p rogram.  Th is  a l lows symbol ic
f i les  de f  ined  to  the  te rmina l  to  be  used by  the  CCP/d isk
sor t  p rogram.  The CCP/d isk  sor t  p rogram can cont inue to
pass  the  symbol ic  f  i l e  re fe rence and te rmina l  to  subseouent
sor t  o r  o r  app l i ca t ion  programs.  An op t ion  is  a l lowed in
the sort header card to al low the CCP/disk sort program to
issue a  Re lease and Task  Cha in  opera t ion  upon the
comple t ion  o f  the  sor t .
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In  the fo l lowing example,  the terminal  operator  requests program
PG1. PG1, in  turn,  requests SORTl and inst ructs SORTl to
request SORT02. SORTO2 then requests pGM2.

Te rm ina l  (TERM01  !

ITE RM01,SORT1 bSORT02b PGM2 I

Output  length = 17

<-- ITERMOI,SORTO2b PGM2 I

Effective input leng;th = 11

I

RTO2bPGM2

Output  length = 1 ' l

CCP/SORT issues the Release and Task Chain Ooerat ion i f  th is
operat ion is  speci f ied dur ing the generat ion of  the sort  program.

o  R a n d T C

S O R T ' I

. Accept

o  R a n d T C
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SORTO2
. Accept

.  R a n d T C

lre nruot,pcrvrz I

Effective input length = 4

I

lTERMol ,PGM2 I

Output  length = 4

Effective input length = 0

PGM2 then d isplays the resul ts  of  the two sor ts  to the terminal
TERM01. TERM01 is  a a l located to pGM2 as i ts  requester .

lCCp /O tS f  
SORT i ssues  t he  Re lease  and  Task  Cha in  Ope ra t i on  i f  t h i s

operat ion is  speci f ied dur ing the 3enerat ion of  the sort  program.

Note: lt the sort program is requested by a Task Chain
operation or is requested by the console operator, the
sort program cannot issue the Release and Task Chain
operat ion because no terminal  ex is ts  for  the Release and
Task Chain operation. In the above case, if the sort program
has been passed data with the request, the sort program
wi l l  per form a Task Chain operat ion instead.

PGM2

r Accept
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SHUTDOWN INOUIRY Function and Use of Shutdown lnquiry

The Shutdown Inquiry operation is used to determine The system operator can request shutdown of the Ccp
whether the system operator has requested CCP system at any t ime. When he does, programs currently running
shutdown' should terminate their own execution in a control led

manner, rather than be cancelled by the system operator
w i thout  warn ing .  The Shutdown Inqu i ry  opera t ion  de ter -

operation Code mines whether or not shutdown has been requested and
sets an appropriate return code in the parameter l ist.

Hex Dec RPG I I Meaning

0000
01 00

0
256

6600
bA00

Shutdown Inqui ry
Shutdown Delay Inqui ry

(5704.SC2)

Addi t io nal R eq u i remen ts

None.

lnformation Returned

o Count  of  outstanding Inv i te lnputs in  th i rd f ie ld of
parameter l ist (5704-SC2 only)

. Return Codes:

0 Shutdown not requested

4 Shutdown requested

17 Shutdown delay has been entered
and the delay t ime has not
expi red (only  for  the Shutdown
Delay Inqui ry  Operar ion)  b704_SC2 only

l f  you want your program to perform a control led termi.
nation when shutdown is requested, you may include a
Shutdown Inqu i ry  (o r  an  Accept  Input )  and a  tes t  o f
the  re tu rn  code in  your  p rogram.  For  example .  perhaps
you want your program to inform attached terminals
that the CCP is about to shut down before your program
term inates.

Shutdown De lay  Inqu i ry  (5704-SC2 on ly )  a l lows the
app l ica t ion  program to  inqu i re  i f  shu tdown de lay  has  been
entered by the system operator. A return code of 17 is
returned i f  the system operator has requested shutdown
de lay  and the  t ime has  no t  exp i red .  Once the  t ime has
exp i red ,  a  04  is  re tu rned to  the  program.  Th is  a l lows a
PRUF program to  in fo rm the  te rmina l  opera tor  o f  the
shutdown de lay ,  o r  th is  p rov ides  an  order ly  te rmina t ion  o f
the  PRUF program.



WAIT OPERATION (Model  '15 only)

The Wait operation enables an application program to
suspend operation for a specified time period (hours/
minutes/seconds ).

Note: To use the Wait operation. the timer option must be
selected at system generation time.

Operation Code

Hex Dec R P G  I I Meaning

0014 20 6 6 A D Wait Operation

Add itional R equ irements

o Set  output  length equal  to  10.  ( l f  us ing RPG SUBR92,
set output length to 24.)

o Speci fy  the t ime l imi t  in  the user 's  record area.

lnformation Beturned

Return Code 0 - Successful

Function and Use of Wait Operation

This operat ion enables the appl icat ion program to issue a
wai t  request  for  the amount  of  t ime speci f ied ( in  decimal)
in  the data area.  The data area is  speci f ied in  the fo l lowing
format :

I  Terminal name I U I  hhmmss I  UUU I

1-6 -  Symbol ic  terminal  name
7  -  B lank
8-13 -  hh = number of  hours in  decimal

mm = number of  minutes in  decimal
ss = number of  seconds in decimal

14-16-  Blanks

Wait Operation Format for RPG SUBR92

op cooe l eng th h h m m s s 666

1-4 5 8 9 - 1 4  1 5 16-21 22-24

1 - 6

where:

wtrere:

1-4
5-8
9 - 1 4  -

1 5
16-21-

22-24-

7  8 - 1 3 1 4 - 1 6

664D
0024
Symbol ic  terminal  name
B lank
hh = number of  hours in  decimal
mm = number of  minutes in  decimal
ss = number of  seconds in decimal
Blanks

Your program resumes execution after the wait operation
is  completed.
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This chapter describes several aspects of communications
programming that are important for you to understand
before you write application programs that use the CCp
communications interface facil i t ies. (The interface
facil i t ies are described in Chapter 2 and are further defined
in later chapters for each programming language.) The
following topics are discussed:

o Terminal classes

o Program use of terminals

a Program types

. Program attributes

. Communications program logic

o Symbol ic  f i les

.  Swi tched l ines

For overall system design and performance considerations
involving these topics, refer to IBM SystemR Communi_
cations Control Program System Design Guide,
GC21-5165 .

TERMINAL CLASSES

Under the CCP, terminals are divided into two classes,
based on whether or not they are allowed to enter com-
mands to the CCP:

.  Command terminals

o Data terminals

Terminals are designated either command terminals or
non-command (data)  terminals dur ing CCp assignment .
(See BSCATERM and MLTATERM assignment  s tatements
in CCP System Reference Manual .l

Chapter 3: Communications Programming Topics

Command Terminals

A command terminal can request the CCP to perform
special services; the most significant service request is a
request to load and init iate a program. command termi-
nals must be capable of both input and output. since
they must be able to transmit commands to the CCP
and receive messages from the CCP. Once a command
terminal has requested a program, it is capable of sending
and receiving data under direction of the program. The
terminal remains under control of the program until one
of  the fo l lowing occurs:

o The terminal is released by the program.

a The program terminates.

o The terminal  operator  enters a /R ELEASE command,
re leasing the terminal  f rom the program.

At that t ime, the terminal is again allowed to enter com-
mands to the CCP. A command terminal  that  is  not  cur-
rently signed on to enter commands may also be used by
a program to send and receive data.

When a switched line with one or more command termi-
nals is  not  under contro l  o f  a program, the CCPawai ts
cal ls  f rom command terminals on that  l ine.

Data Terminals

A data terminal cannot request CCP services, but can only
transmit and receive data under control of programs that
use the terminal. When a program releases the terminal,
the terminal  is  not  used unt i l  i t  is  requi red by another
program.
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A switcherd l ine that is connected only to data terminals
is al locatercl by the CCP to a single appl icat ion program
at a t ime. Connections are establ ished (answers or cal ls)
when the program performs l /O operations referencing
the  symbol ic  name o f  a  te rmina l  on  the  l ine  (see index
entrv swit.:hed |inesl .

A  da ta  te r rn ina l  m igh t  have on ly  input  capab i l i t y ,  on ly
outpu t  capab i l i t y ,  o r  bo th  input  and ou tpu t  capab i l i t y .

P R O G R A . M  U S E  O F  T E R M I N A L S

Your conrmunications program differentiates between
terminals with which i t  communicates based on whether
the  te rmi r ra l  reques ted  the  program.

Requesting Terminal

A  request  r rg  te rmina l  i s  a  command te rmina l  tha t  en tered
in to  comnrun ica t ion  w i th  your  p rogram by  en ter ing  a
request for your program while in command mode (see
CCP Systetrn Operator's Guide ior a description of com-
mand mode and program request ing) .  Once a  reques t ing
termina l  i s  in  communica t ion  w i th  your  p rogram,  i t  i s  in
data mode' and is directed by your program to transmit
data, receive data, or both.

From a  programming po in t  o f  v iew,  there  are  few d i f -
fe rences  be tween hand l ing  reques t ing  te rmina ls  and
program-selected terminals. However, the fol lowing con-
s idera t ions  app ly  to  reques t ing  te rmina ls ,  bu t  no t  p rogram-

selected terminals:

o  A  request ing  te rmina l  can  inc lude da ta  w i th  a  p rogram

request ( i f  the program is writ ten to handie data with
the program request, see PROGRAM assignment state-
ment in CCP System Referencel , therefore, the program

can issue an Accept Input operation as the f irst opera-

t ion to the terminal (the CCP in effect issues the f irst
Inv i te  Input  opera t ion  to  the  te rmina l  in  th is  case) .

o  A  program tha t  hand les  on ly  a  s ing le  reques t ing  te rmi -
nal (seer Program Types) can use a bl,ank terminal name
as a reference to the requesting terminal.

o  The pror ] ram does  no t  know wh ich  te rmina l  w i l l  be  the
requesting terminal and, therefore, must determine
which  1 :e rmina l  i s  reques t ing  by  examin ing  the  te rmina l
name re tu rned w i th  an  in i t ia l  ooera t ion .

Program-Selected Termi nal

A program-selected terminal  is  a terminal  that  has not
requested your  program, but  is  needed by your  program
to t ransmit  data,  receive data,  or  both.

A program-selected terminal can be attached to your
program in two ways:  i t  can be e i ther  speci f ied at  ass ign-
ment  t ime as requi red for  your  program or  acquired by
your program dur ing i ts  execut ion by means of  an Acquire
Terminal  operat ion.  A program-selected terminal  can be
one of  the fo l lowing:

A data  te rmina l  in  s tandbv  mode.

A  c o m m a n d  t e r m i n a l  i n  i n i t i a l  m o d e .

(5704-SC2 on lv )  A  command te rmina l  in  command
mode and no t  fo rmat ted  by  a  PRUF d isp lay .

There are hardware characterist ics of certain of the MLTA

termina ls  tha t  need to  be  cons idered in  des ign ing  and

wr i t ing  programs tha t  use  program-se lec ted  te rmina ls :

A request for a program that uses a program-selected

termina l  i s  re jec ted  by  the  CCP i f  the  te rmina l  i s  on  a

swi tched l ine  tha t  i s  a l readv  connected .

Data Terminals; No special consideration.

Command Terminals: Command terminals operating

under  5704-SC1 must  be  in  in i t ia l  mode in  o rder  to  be
program se lec ted .  Command te rmina ls  opera t ing  under

5704-SC2 must  be  in  e i ther  in i t ia l  mode or  in  command

mode and no t  fo rmat ted  by  a  PRUF d isp lay  in  o rder  to

be program se lec ted .  However ,  wh i le  in  in i t ia l  mode,

command te rmina ls  a re  inv i ted  fo r  inpu t  by  CCP.  Thus ,

one o f  the  s teos  in  the  a l loca t ion  o f  a  command te rmina l
in  in i t ia l  mode is  a  S top  lnv i te  Input  reques t  f rom CCP.

l f  the  Stop  Inv i te  Input  fa i l s  ( tha t  i s ,  the  read to  the

termina l  cannot  be  cance l led) .  the  program se lec t ion  o f

the  te rmina l  i s  cons idered to  have fa i led .  Thus ,  the

capab i l i t y  o f  cance l l ing  a  read opera t ion  is  c ruc ia l  to  the
program se lec t ion  o f  command te rmina ls .

There  are  cer ta in  te rmina l  types  fo r  wh ich  reads  cannot  be
cance l led  once they  have been issued.  Once a  read has  been
issued to  the  te rmina l .  no  o ther  opera t ion  can be  s ta r ted  to
the  te rmina l  un t i l  the  input  opera t ion  comple tes .  The
termina ls  whose hardware  charac ter is t i cs  fa l l  in to  th is
ca tegory  a re :

1 . 2741

2141 Dial

o
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3.  2740 Dia l  wi th t ransmit  contro l

4. 2740 Dial with transmit control and checl<ing

5. 3767 simulating a 2741

6.  5100 s imulat ing a 274j

Therefore, if these terminals are assigned as command
terminals, it wil l be extremely diff icult for them to be
program selected. Application programs using these
terminals should be wr i t ten so as to handle t l rem as requesr_
ing terminals.  This  may requi re wr i t ing a program as a
mul t ip le request ing terminal  (MRT) program.

PROGRAM TYPES

Two general types of communications prog.ams can be
written to run under the CCP:

o Single Request ing Terminal  (SRT) program

o Mul t ip le Request ing Terminal  (MRT) program

Programs are designated as either MRT programs or non-
MRT (SRT) programs by the PROGRAM sta lement  dur-
ing CCP assignment (see CCP System Reference Manuall.
l f  the MRTMAX keyword is  used on the pRCGRAM state-
ment ,  the program is  considered an MRT program. (MRT-
MAX speci f ies the maximum number of  requr :s ters the pro-
gram can handle concurrent ly . )  SRT and MRT programs
have d i f ferent  character is t ics and p lace s igni f icant ly  d i f ferent
requirements on the application programmer (see Exam-
ples of Application Program Logic, later in this chapter).

Single Requesting Terminat (SRT) program

An SRT program can service the needs of only one
requesting terminal on each execution (that is, from the
t ime the program is  in i t ia ted by the CCp ur t i l  i t  termi_
nates). A typical example of an SRT progrirm is an
inquiry program that processes one or more messages
from its requester and then terminates, using system
resources only briefly. The program may a(:cess or
update several different f i les in order to conrplete its
processing. An SRT program might also transmit
batched data to a host system, such as a Sy;tem/370,
where the host is the requester of the progr,am.

An SRT program can be wr i t ten to acquire (c , r  requi re,
by means of  the TERMS parameter  of  the / /pROGRAM
assignment statement) one or more program.selected
terminals while servicing the requesting ternrinal. For

example, perhaps the requester wants information from
several terminal locations or wants to send information
to other locations. An example of such a program might
be an inquiry program that serves a credit off  ice appl ica-
t ion .  The request ing  te rmina l  asks  fo r  in fo rmat ion  about
a  cus tomer  f rom te rmina ls  in  o ther  o f f i ces  by  issu ing  a
message to program-selected terminals in those off ices
specifying the customer identi f icat ion. The attached
off ices reply with the latest credit information.

l f  su f f i c ien t  resources  are  ava i lab le .  the  CCp can load and
in i t ia te  separa te .  dup l i ca te  cop ies  o f  an  SRT program,  eacn
copy serv ic ing  a  d i f fe ren t  reques t ing  te rmina l .  l f  resources
are  no t  ava i lab le ,  second and subsequent  reques ts  fo r  the
program may be placed on a queue by the CCp (see /O
command in CCP Terminal Operator's Guidel . Multiple
cop ies  o f  an  SRT never -end ing  program are  no t  permi t ted
under  the  CCP.

Mult iple Requesting Terminal (MRT) program

An MRT program can service requests from one or more
termina ls  each t ime i t  i s  executed .  An MRT program
may be wr i t ten  to  hand le  mul t ip le  reques t ing  te rmina ls
concur ren t ly .  The max imum number  i s  spec i f ied  by  the
MRTMAX keyword  o f  the  PROGRAM s ta temenr  a t
assignment t ime. Requests for the program that are
rece ived wh i le  the  program is  a l ready  hand l ing  i t s  max i -
mum number  o f  te rmina ls  a re  queued by  the  CCp ( i f  the
requester has indicated queuing) to be honored when the
program has  re leased a  te rmina l ;  there fore ,  you  need no t
check  th is  in  your  p rogram.  On ly  a  s ing le  copy  o f  any  one
MRT program can be  in  ma in  s to rage a t  a  t ime.

New request ing  te rmina ls  a re  a t tached to  an  MRT pro-
gram by means of Accept lnput operations (see index
ent ry ) .  A  program is  no t i f ied  tha t  a  new te rmina l  i s
attached by receiving a new terminal name from an
Accept  Input .

MRT programs must  ma in ta in  s ta tus  in fo rmat ion  regard ing
severa l  reques t ing  te rmina ls  in  o rder  to  remember  wh ich
termina ls  a re  a t tached and the  s ta tus  o f  each te rmina l  re la -
t i ve  to  the  program.

You must  exp l i c i t l y  re lease a  reques t ing  te rminar  once
your program has completed the processing required by
the terminal (see index entry Release Terminal operationl.
l f  not released, the terminal remains al located to the pro-
gram unti l  the program terminates. An MRT program
should be writ ten to terminate when i t  has no more
requests to service, unless the program is defined as a
never-ending program (see Program Attributesl.
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Many appl i r :a t ion programs,  both order  entry  and inqui ry ,
could be rn, r i t ten in  e i ther  s ingle requester  or  mul t ip le
requester  {orm. l f  a  program is  l ike ly  to be of ten requested
from more than one terminal  concurrent ly ,  i t  is  more
ef f ic ient  to  code the program as an MRT program, s ince
the MRT vers ion is  not  as l ike ly  to cause resource conf l ic ts
as are numerous requests of  an sRT program. Also,  an
MRT program should take less main storage space than
separate col l ies of  an SRT program.

An MRT p,rogram can be def ined as MRTMAX-1 on the
PROGRAI/ l  ass ignment  s tatement .  In  th is  case,  only  one
request  is  processed at  a t ime,  as in  an SRT program, but
subsequent  requests for  the program can be queued to the
same copy of  the program i f  the request ing terminal  has
elected to queue requests ( /O command).  An MRT program
def ined in th is  way does not  have to keep t rack of  mul t ip le
at tached t r l rminals;  however.  the program cannot  process
mul t ip le r ( rquests concurrent ly  and only one copy of  the
program can be in main storage at  a t ime.

SPECIAL PROGRAM ATTRIBUTES

The two gi:neral communications program types-SRT and
MRT-ma' /  have addi t ional  specia l  a t t r ibutes:

o Never-ending

o Ser ia l ly  reusable (Models 10 and 12)

o Dedicatred (Models 10 and 12)

o Prograrn request under format

o Sort

The PROGRAM assignment  s tatement  speci f ies whether  a
program has any of these attributes.

Never-Ending Program

lf  a program is  to be requested f requent ly  throughout  the
CCP run and i f  suf f ic ient  main storage is  avai lable,  i t  can
be def  ined as a never-ending program (NEP).  An NEP, once
i t  has been loaded and in i t ia ted by the CCP, does not
terminate (except  in  an unusual  s i tuat ion)  unt i l  the CCP is
shut  down.  Under N4odel  10 and Model  12 CCP, once an
NEP is  loaded,  the rnain storage i t  occupies is  permanent ly

unavai lable for  other  programs,  even i f  i t  terminates in  an
unusual  s i tuat ion.  lJnder Model  15 CCP, the main storage
occupied by an NEP is released for use by other programs

i f  the NEP terminates in  an unusual  s i tuat ion.

An NEP wi th no work to do (no outstanding Inv i te Inputs)
issues an Accept  Input  operat ion and wai ts  unt i l  i t  is
requested again. See Disk File Considerations in Chapter 9:
Program Preparatiotz for a Model 15 CCP consideration in
th is  s i tuat ion.

When using NEPs,  y 'ou should be aware of  facts concerning
svstem resource a l locat ion:

o Whi le a par t icu lar  system resource is  a l located to a NEP,
requests for programs that also require the resource wil l
be rejected, regardless of the queuing status (/O or
/NOO) of  the request ing terminal .

o \tVhen an NEP requires a system resource that is already
allocated to another program, the request for the NEP
will be rejected without regard to the queuing status of
the request ing terminal .  Under Model  15 CCP, a request
for  a NEP can be queued i f  CCP is  handl ing the maximum
number of  tasks or  i f  user  program area is  not  immedi-
ate ly  avai lable.



An NEP should either check for the shutdown return code
or issue the Shutdown Inquiry operation so that CCp shut
down can be successfully completed.

Wherr  wr i t ing an SRT program as a never-ending program,
be aware that second and subsequent requests for the pro-
gram are rejected by the CCP.

To ensure that the required main storage is available for
the never-ending program, it is recommended that all
never-ending programs be loaded into main storage pr ior
to requesting any other programs. Main storage frag-
mentat ion could resul t  i f  never-ending programs are not
started as the init ial programs in the system.

Note to Model 10 and 12 Users.. lt is especially important
to load NEPs f i rs t  i f  they use the 3270 Display Format
Faci l i ty ,  because the Display Format Faci l i ty  is  loaded into
the user program area for execution.

Note to Model l5 Users; CCP always loads NEps at the
opposite boundary of the user program area from non_
NEPs to avoid f ragmentat ion of  th is  area.  which could
otherwise severely  impair  CCP per formance.

Serially Reusable Program (Models 10 and '12)

A serially reusable program terminates normally after
executing and can be re-executed without requiring a
fresh copy of the program to be loaded in main storage.
A serially reusable program must restore data areas and
modi f ied inst ruct ions to thei r  in i t ia l  condi t ion pr ior  to
reusing those data areas and instructions when the program
is re in i t ia ted.  Only COBOL anct  Basic Assembler  programs
can be wr i t ten to be ser ia l ly  reusable.  Nevei-ending
programs cannot  be speci f  ied as ser ia l lv  reusable.

Use of serially reusable programs can increase CCp effi-
ciency, especially if the programs are requested frequently,
since the need for repeated loading of the program can be
avoided in some cases. lf other programs are being request-
ed and loaded, however, t iming of the requests may be such
that, when a subsequent request for the serially reusable
program is entered, the main storage space previously
occupied by the ser ia l ly  reusable program is  a l ready
occupied by another  program. In th is  case,  the ser ia l ly
reusable program must be reloaded.

Dedicated Program (Models 10 and 12)

When a program defined as a dedicated program is running.

it must be the only program running in the CCP program
level, even though multiprogramming is allowed by the CCP.
It may not be init iated while other prograryts are running
and other programs may not be init iated while it is running.
This program attribute applies only in CCP systems that
allow more than one program to be executing concurrently.

You might want to designate a program as dedicated if i t
requires exclusive use of disk fi les that are ,ctherwise
shareable, for example, a program that performs summary
operations at a particular cut-off t ime, such as day-end or
month-end, when concurrent operations on the fi les are
not desired. A dedicated program might also be used in
applications where fast response time is important and
the program relies on exclusive access to all communica-
tion l ines, disk fi les, and other system resources.

Program Request Under Format

With a non-PRUF request ,  the maximum amount  of  data
that can be passed to a user program. as a program request,
is  78 characters.  This is  not  an ef f ic ient  use of  the 3270
terminal  buf fer .  An ef f ic ient  method of  us ing the 3270
terminal  is  to  wr i te  a shor t  SRT program which wi l l  put  a
display at  a terminal ,  and then go to end of  lob.  The ter-
minal  operator  can then f i l l  in  the d isplay wi th data,  cause
at tent ion (PF key or  ENTER key)  and have the d isplay at
the terminal  essent ia l ly  request  another  program. The
whole display wil l be used as program requesrt data. This
concept  of  request ing programs and passing up to a fu l l
screen of data to the requested program is called Program
Request  Under Format (PRUF).

The use of  PRUF wi l l  prov ide the fo l lowing capabi l i t ies:

I More than one f ield of data may be passed as program
request data.

o More than 78 characters of data may be accepted as
program request data.

. The AID character is passed as program request data
to PRUF programs,  but  not  to  non-PRUF programs.

o The data passed to the user program with the program
request may or may not be processed by DFF under
format control if the program being requested is a
PRUF program. However,  DFF does not  process non-
PRUF program request  data.

. Main storage can be used efficiently, as a program need
not  be in  main storage dur ing a lengthy terminal
operator  keying operat ion.
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A p rog ram i s  de f  i ned  as  a  PRUF p rog ram i f  t he  pRUFLNG
parameter  i ;  speci f  ied in  the assignment  PROGRAM state-
ment .  The PRUFLNG parameter  speci f ies the maximum
length of  program request  data to be sent  by the terminal .
l f  the PRUI:  program is  a lso a DFF program, the pRUF$Z
parameter  is  speci f  ied in  the PROGRAM statement .  This
gives the name of  the format  which wi l l  be used bv DFF to
format the program request data. (See the tBM System/3
Models 8, 1A, and l2 Communications Contol program
System Rel'erence, GC21-7588, or the IBM
System/3 tvlodel 15 Communications Control prograrn
System Reterence Manual, GC21-7620, for a comptete
descr ipt ion of  these keywords.)

To inform CCP that the next program request from a 327O
terminal  wi l l  be a PRUF program request ,  user  program A
(which may be a PRUF or  a non-PRUF program) executes
a PRUF-Put  operat ion to the 3270 terminal  as i ts  last
output  operat ion pr ior  to  re leasing that  terminal  or  going
to end-of- jc , t r .  l f  the terminal  receiv ing the PRUF-Put
operat ion \  /as a requestor  of  the program issuing the
PRUF-Put ,  that  program must  have ENDMSG-NO speci f ied
on i ts  PROGRAM statement .

Before return ing the terminal  to  command mode status,
CCP wi l l  re ;erve an area f rom the TP buf fer ,  equal  in  length
to  t he  max imum PRUFLNG,  as  a  t empora ry  ho ld  a rea  fo r
the progranr  request  data f rom that  terminal .  l t  should be
noted that  CCP wi l l  on ly  reserve a TP buf fer  area equal  in
length to t f re PGMREOL, as speci f  ied in  the SYSTEM
statement ,  i f  the last  user  output  operat ion to that  terminal
i s  no t  a  PRUF-Pu t  ooe ra t i on .

The f  i rs t  f  ie ld received f rom the 3270 must  be the program
name of  the PRUF program to be requested and must  begin
in row 1,  cc l lumn 2 or  la ter  on the screen.  The program
name must  be e i ther  entered in  the f i rs t  f ie ld on the screen
(that  f ie ld def ined as an input  f ie ld)  or  sent  to  the screen
(by a PRUF-Put  operat ion)  in  the f i rs t  f ie ld def ined as an
output / input  f  ie ld.  The terminal  operator  then keys in
data to a l l  needed input  f ie lds on the screen.

When a l l  the  needed f ie lds  have been keyed in ,  p ress  the
ENTER key ,  a  PF key ,  o r  inser t  a  card  in to  the  card
reader  ( th is  ac t ion  is  dev ice  dependent ) .  Now the  program

request for program B enters the system. l f  program B is
a  non-DFF program.  the  fo l low ing  da ta  w i l l  be  passed as
program request data to program B:

4 - 5  6  7 - 8  9 . . .

Note :  l l  the  program is  wr i t ten  in  RPG l l ,  these f ie lds  s ta r t
in  co lumn 15 o f  the  input  spec i f i ca t ions ,

where :

cu
dev
a id
c@
sba
@@
pgmnam

6
pgmdata

Contro l  uni t  address of  the 3270 terminal
Device address of the 3270 terminal
AID character
Cursor address
Set  buf fer  address (X '1 1 ' )
Address of start of pgmnam field
Name of program B
EBCDIC character  for  a b lank (X '40 ' )
Remainder ol 3270 text stream or the
number of characters specified by
PF UFLNG parameter ,  whichever is
sma l l e r .



A PRUF program request  w i l l  re tu rn  g  p luspGMNAM length
plus I additional character of data more than a program
request  fo r  a  non-PRUF program.  l f  a  p rogram B is  a  DFF
PRUF program,  DFF wi l l  a t tach  the  pRUF$Z fo rmar  to  the
program us ing  tha t  fo rmat  fo r  con t ro l  and move da ta  in to
program B 's  input  record  area  a t  p rogram request  t ime.  (See
Chapter  8  fo r  a  descr ip t ion  DFF hand l ing  o f  accept  inpu t
da ta .  )

The fo l low ing  cons idera t ions  app ly  when runn ing  CCp
ass ignment  se ts  w i th  PRUF programs:

o  PRUF-Put  opera t ions  to  the  sys tem conso le  a re  inva l id .

.  l f  the  3270 te rmina l  has  been fo rmat ted  by  a  pRUF-

Put  opera t ion ,  and the  program be ing  reques ted  is  a
non-PRUF program,  CCp wi l l  re jec t  the  program request .

.  l f  the  3270 te rmina l  has  no t  been fo rmat ted  oy  a
PRUF-PUT opera t ion ,  and the  program be ing  requesteo
is  a  PRUF program,  CCp wi l l  i ssue a  02  re tu rn  cooe
fo l low ing  the  Accept  Input  opera t ion .  The program
request  da ta  re tu rned in  th is  case w i l l  beg in  w i th  the
f  i rs t  charac ter  o f  da ta  fo l low ing  the  program name and
a b lank .  Th is  w i l l  no t  have been processed bv  DFF.

o  l f  a  Non-PRUF Put  o f  a  DFF Format  i s  used to  p rompt
fo r  a  PRUF Program,  the  program name and any  da ta
shou ld  be  p laced in  one DFF f  ie ld .  l f  separa te  f ie lds
are used for the program name and the data, the attr i_
bu te  by te  fo r  the  f  i r s t  da ta  f  ie ld  te rmina tes  the  da ta
stream and no data is passed to the program. (The 02
re turn  code is  re tu rned,  and the  e f fec t i ve  input  leng th
va lue  is  zero . )

o  l f  PRUF is  ac t i ve  on  the  te rmina l ,  a l l  sys tem messages
to  tha t  te rmina l  w i l l  be  ou tpu t  in  pos i t ions  g2  th rough
160.  There fore ,  these pos i t ions  shou ld  be  used w i th
caut ton  a t  p rogram request  t ime to  pRUF programs.

o  A  t e r m i n a l  w h i c h  h a d  a  P R U F - p u t  f o r m a t  s e n t  r o  r t
b e c r l m e s  a  P R U F  t e r m i n a l .  T h i s  c o n d i t i o n  ( p R U F _ t V p e
termina l )  can  be  te rmina ted  t ry  the  nex t  non-pRUF put

opera t ion  sent  to  the  te rmina l ,  o r  i f  the  te rmina l  CLEAR
key is  p ressed.  l f  PRUFOF-YES is  spec i f ied  a t  ass ign-
ment  t ime,  the  PRUF cond i t ion  w i l l  be  te rmina ted  a f te r
an  Accept  Input  opera t ion  is  sen t  to  tha t  te rmina l .  Th is
m e a n s  a  n o n - P R U F  P u t  w i l l  n o t  b e  r e q u i r e d  t o  p u t  t h e
t e r n r i n a l  i n  n o n - P R U F  m o d e .

Sort Prograrm

Sor t  p rograms (us ing  CCP/d isk  sor t  ra ther  than d isk  sor t )
must be generated off l ine from CCP but can be executed
as  user  p rograms under  CCP.  See the  sec t ion  en t i t led
Program Preparation in this manual. Mult iple sort programs

can be  ac t ive  uder  CCP a t  one t ime prov id ing  each program

has a  un ique name,  and un ique work  and ou tpu t  f  i l es .  A
min imum of  th ree  f i les  must  be  de f ined on  the  F  ILES
parameter  o f  the  PROGRAM ass ignment  s ta tement  fo r  a
sor t  p rogram:

.  An input  f i l e  w i th  CG access .  Input  f i l es  can be  opened
wi th  CO,  lO,  and IOU access  methods  bu t  the  open ing
program must  te rmina te  success fu l l y  be fore  the  f i le  can
be shared.  Up to  e igh t  inpu t  f i l es  can be  de f ined.

.  A  work  f i le  w i th  CA access  and spec i f ied  as  nonshareab le .

.  An  ou tpu t  f i l e  w i th  CO access  and spec i f ied  as  nonshare-
able. After a sort program has completed successful ly,
the  ou tpu t  f i l e  can  be  opened us ing  CA,  CG,  CO,  CU,
DG,  or  DU access  methods .

Note :  For  Mode l  15 ,  the  sor t  inpu t  f i l e  cannot  be  spec i f ied
as  the  sor t  ou tpu t  f i l e .  A l though the  use  o f  SyMFILE
sta tements  and /F ILE commands to  reso lve  sor t  f i l e  name
assignments is supported, do not attempt to overlay the input
f i l e  w i t h  t h e  o u t p u t  f i l e  b y  u s i n g  t h e  S y M F I L E  a n d  / F I L E
fac i  I  i t ies.

A f te r  a  sor t  p rogram has  te rmina ted  success fu l l y ,  the  input ,
work ,  and ou tpu t  f i l es  a re  ava i lab le  to  o ther  sor t  and non-
sor t  p rograms.

When a  sor t  p rogram is  reques ted  f rom a  te rmina l ,  add i t ion-
a l  modu les  w i th  the  pre f ix  $DG are  loaded by  the  sor t  p ro-
gram.  These add i t iona l  modu les  ( in i t ia l l y  supp l ied  on  the
system pack) must be on the same pack from which the
sor t  p rogram was loaded.  For  example ,  i f  a  sor t  p rogram
has been p laced on  the  program pack  (PACK-PROGRAM

spec i f  ied  on  the  PROGRAM ass ignment  s ta tement ) ,  the
$DG modu les  must  be  cop ied  to  the  program pack  f rom
the sys tem pack .  Th is  can be  accompl ished us ing  the
f o l l o w i n g  O C L :

I  t t coev  FRoM-ss ,  To-pp,  LTBRARY-O,RETAtN-p ,
N A M E . $ D G . A L L

where :

ss  =  d isk  un i t  where  svs tem pack  is  loca ted
pp =  d isk  un i t  where  program pack  is  loca ted

Because o f  space cons idera t ions ,  i t  may be  more  conven ien t
to put the sort program on the system pack.
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Once a sor t  program has star ted,  the request ing terminal  is
re leased and is  f ree to per form other  operat ions.  Al l  sor t
messages indicating the status of the sort program are issued
to the systi-.m operator's console after the requesting ter-
minal  is  re leased.

tVote.' l f 'arother program is allowed to update the sort in-
put  f i le  at  the same t ime that  a sor t  program is  processing
the f i le ,  improper resul ts  can occur .  For  th is  reason,  e i ther
speci fy  NCISHR for  the sor t  input  f  i le  in  the assignment
set. or allor/v input only programs to access the f i le while
the sort prr)gram is executing. See CCp System Reference
manual for vour system and the IBM System/3 Disk Sort
Reference Manual, SC21-7522, for additional information
about sorts.

l f  shutdown is  requested,  an act ive sor t  program is  a l lowed
to complete execut ion to normal  terminat ion.

Task Chaining and Release and Task Chain With Sort
(5704-SC2 Only)

When a sor t  program is  to issue a chain request  or  a Release
and Task Chain, the name of the requested program and the
data (if required) must be passed to the sort program with
the prograrn request. The sort program interprets the first
six charactr:rs (or up to the first blank if the name is less
than six characters) as the name of the program to be
requested. -fhe 

remaining data is passed as data along with
the chain r()quest.

lf more than 80 characters of data are passed to a sorr pro-
gram, the sor t  program issues a CCP DATA TRUNCATED
message to the console and issues the chain requesr or a
Release and Task Chain, even though the data has Deen
tru ncated.

l f  CCP is  handl ing the maximum number of  chain requests
when a sort program issues a chain request, CCp issues a
TASK CHI\ lN UNSUCCESSFUL message to the console.
In this case, the sort program is allowed to complete exe-
cut ion,  but  the chain request  is  nei ther  issued nor  executed.

For  an example of  a sor t  program issuing a chain request ,
see the following index entry: task chain request and
release and task chain.

EXAMPLES OF APPLICATION PROGRAM LOGIC

Programs tha t  do  no t  communica te  w i th  on l ine  te rmina ls
are most often designed to run in batch processing mode;
that is, one program completely f inishes i ts processing
before the next program begins to run. Often, the pro-
gram processes a large number of data records which con-
ta in  s imi la r  da ta  in  s imi la r  fo rmat .  Such a  program prob-
ab ly  uses  on ly  a  few data  f i les ;  perhaps  i t  bu i lds  a  tempor .
a ry  f i le  and updates  a  F , ) rmanent  f i le .  (Communica t ion

terminals can also be used to advantage in batch process-
ing  mode. )

Most  communica t ions  programs,  on  the  o ther  hand are
designed for a very dif ferent environment, characterized
try online processing; that is, data enters the computer
d i rec t l y  f rom the  po in t  o f  o r ig in  and is  t ransmi t ted
d i rec t l y  to  where  i t  i s  used.  The communica t ions  env i ron-
ment  o f ten  inc ludes  severa l  te rmina ls ,  each mak ing
requests in a random manner, each request requir ing the
execution of a dif ferent program. Each program might
process  on ly  a  s ing le  t ransac t ion  a t  a  t ime fo r  the
termina l ,  a f fec t ing  severa l  d i f fe ren t  f i l es .  The major i t y
o f  communica t ions  programs u t i l i ze  th is  type  o f  p rocess-
ing, which requires program logic dif ferent from that
required for batch processing.

The fo l low ing  examples  i l l us t ra te  the  typ ica l  log ic
requ i red  to  dea l  w i th :

o  A  s ing le  reques t ing  te rmina l

o  A  s ing le  reques t ing  te rmina l  and program-se lec ted

term ina ls

o  Mul t ip le  reques t ing  te rmina ls

o  Mul t ip le  reques t ing  te rmina ls  and program-se lec ted

term ina ls
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o

Single Requesting Terminal

F igure  3-1  shows the  program log ic  tha t  migh t  be  used in
a program that deals with only a single requesting termi-
nal on each execution. The numbered notes further ex-
p la in  aspec ts  o f  the  log ic .

l f  data is expected with the program request, no
Inv i te  Input  i s  requ i red ,  s ince  the  f  i r s t  Accept  Input
w i l l  re tu rn  the  reques ter ' s  name and da ta  in  the
record area. l f  data is expected with the program
request, an Accept Input must be issued.

A Put  opera t ion  w i th  a  b lank  te rmina l  name causes
the  name o f  the  reques t ing  te rmina l  to  be  re tu rned
in  the  record  area .  Inv i te  Inputcan then be  issued
to  tha t  te rmina l .  l f  no  da ta  i s  expec ted  w i th  the
program request ,  a  Get  opera t ion  w i th  a  b lank  te rmi -
rral name can be used after the Put operation instead
of  the  Inv i te  Input  and Accept  Input  opera t ions .

l f  data is expected with the program request, the
f i rs t  inpu t  opera t ion  is  an  Accept  Input .  Subsequenr
input  opera t ions  can e i ther  be  Accept  Input  o r  Get
opera t ions .  l f  Accept  Input  i s  used,  Inv i te  Input
must  be  issued pr io r  to  the  Accept  Input  except  fo r
the f irst Accept Input operation when data is ex-
pected with the program request.

o

I  n  i t ia te
Program

More da ta

Figure 3-1.  Program that  Communicates wi th a Single Bequest ing
Terminal

Communrca t i onsProg rammingTop l cs  3 -9



oI
I
I
I
I
I

I
I
I
I
I
I
I
I

I
I
I

I
I

I

I

I

I

I
I
I

t_

Determine wh ich
term Ina ls  to
select

A c g u i r e  t h e
program selected
term ina ls

sage to each
termina l  capab le
o f  ou tpu t

lss r " rc  an
I n v i t e  I n p u t

to each of the
at tached input
te rm ina l r

ldent i f y  the
term i r ra l  and
loca te  o r  es tab l i sh
the  work  a rea
for  i t

Determ ine  the
proper  po in t  in
the message
sequence

Process the
message
sequence

data  f rom th is
t e r m i n a l

Terminate

Program

Figure 3-2.  Program that  Communicates wi th a Single Request ing Terminal  and Program-selected Terminals
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Single Requesting Terminal and Program-Selected Terminals

Figure 3-2 i l lustrates the logic that could be used by a
communications program to deal with a single requesting
terminal and one or more program-selected terminals. The
numbered notes further explain characteristic aspects of
this type of logic.

O These steps (enclosed by the broken line) are per-
formed only the first t ime through the program. A
program can determine which terminals to select in
various ways:

o The terminals required by the program are
speci f ied at  ass ignment  t ime and the terminals
have been allocated to the program before it
gains contro l .

o The program knows which terminals it needs,
but must acquire them itself.

o The program does not know which terminals to
select. The program might have to obtain this
information from the system operator, a termi-
nal, or from the data he is processing.

When the program knows which terminals to select,
it can acquire them (if not already allocated by
assignment) ,  Put  a "Hel lo"  message.  and Inv i te
Input ,  as requi red.

When a  program is  capab le  o f  hand l ing  more  than
one terminal, i t  may need to set aside a separate
work area for each. The program would use the
work area to retain enough information to remem-
ber what i t  has previously received from each termi-
na l .  When,  fo r  example ,  inpu t  da ta  cons is ts  o f  more
than one part,  a separate routine often processes

each dif ferent part.  A complete input message might
consist of a customer name or number, an order num-
ber. i tem numbers, quanti t ies, prices, and other infor-
mat ion ,  en tered  as  separa te  l ines  o f  inpu t  da ta  and,  in
fact, as separate transmissions from the terminal. The
program must  be  ab le  to  de termine wh ich  por t ion  o f
the data i t  is processing, where to store that data in
the work area, and which routlne processes that por-

t ion  o f  the  da ta .

When a  program-se lec ted  te rmina l  has  comple ted  a
message sequence, the program must determine

whether  i t  wants  add i t iona l  inpu t  f rom the  te rmina l .
For example, i f  the program has received an end-of-

input signal or i f  the system operator has issued the

SHUTDOWN command (and the  program recogn izes

the  shutdown re tu rn  code) ,  the  program shou ld  no t
issue an  Inv i te  Input  to  the  te rmina l .

l f  any  o ther  p rogram-se lec ted  te rmina ls  have input
messages to  t ransmi t  (have ou ts tand ing  Inv i te  Input

operations issued to them), the program f inishes
process ing  them.  When a l l  inpu t  f rom the  program-

se lec ted  te rmina ls  and the  reques t ing  te rmina l  has

been processed, the program terminates.

o

o

o
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termina l  and
loca te  o r  es tab l i sh
the  work  a rea
for  i t .
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Re lease th is
te rm ina  I

Outstanding
Inv i te Inputs

Figure 3-3. Program that Communicates with Muttiple Requesting Terminals and No Program-Selected Terminals
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Mult ip le Request ing Terminals 
O l f  no Inv i te lnput  is to be issued to th is terminal ,

the terminal is released from the program.
Figure 3-3 shows the program logic that might be used in
a program that deals with multiple requesting terminals. @ lf requests from other terminals are in process or
The numbered notes further describe key steps in the awaiting processing, they must be completed before
logic '  the program terminates.  The number of  remain ing

requests can be determined from the count of
O The Inv i te Input  is  bypassed the f  i rs t  t ime through outstanding Inv i te Inputs,  returned in the th i rd

s ince i t  is  not  known which terminal  requested the f ie ld of  the parameter  l is t  by the previous Release
program unt i l  a f ter  the Accept  Input  operat ion.  Terminal  operat ion.

A When the program has received the f  ina l  por t ion of
a message sequence f rom a par t icu lar  terminal ,  i t
must  determine whether  i t  wants addi t ional  inout
f rom the terminal .  l f ,  for  example,  the terminal
has indicated that  th is  is  the last  message i t  wi l l
send or if the system operator has issued the
SH UTDOWN command to shutdown the CCP
(and the program recognizes the shutdown return
code),  the program shoukl  not  issue an Inv i te Input
to the terminal .
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Figure 34. Program that Communicates with Multiple Requesting Terminals and Program-selected Terminals
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Mult iple Requesting Terminals and Program-Selected
Terminals

F igure  3-4  shows an example  o f  the  genera l  log ic  o f  a
communications program that accepts requests concurrently
from several requesting terminals and, in satisfying the
requests, contacts one or more program-selected terminals.
As each requester is satisf ied, the program releases i t ,
enabling the requester to enter other commands to the
CCP.  The program-se lec ted  te rmina ls  in  th is  exampre  are
not released from the program unti l  the last requester has
been served and the program is terminated. The numbered
notes further explain key steps in the logic.

O The f i rst-t ime processing required when program-

se lec ted  te rmina ls  a re  used is  descr ibed in  F igure  3-2 .

O When a  program is  capab le  o f  hand l ing  more  than
one terminal, i t  may need to set aside a separate
work area for each. The l trogram may have to
retain enough information to remember what i t
has  prev ious ly  rece ived f rom each te rmina l .  When,
fo r  example ,  inpu t  da ta  cons is ts  o f  more  than one
part,  a separate routine often processes each dif fer-
en t  par t .  A  comple te  input  message might  cons is t
o f  a  cus tomer  name or  number ,  an  order  number ,
i tem numbers, quanti t ies, prices, and other informa-
t ion, entered as separate l ines of input data and, in
fact, as separate transmissions from the terminal.
The program must  be  ab le  to  de termine wh ich  por -

t ion of the data i t  is processing, where to store that

data in the work area, and which routine processes
that  por t ion of  the data.

When a program-selected terminal has completed a
message sequence, the program must determine
whether it wants to invite additional input from the
terminal .  For  example,  i f  the program has received
an end-of-input signal or if the system operator has
issued the SHUTDOWN command,  the program
should not  issue an lnv i te Input  to  the terminal .

lf requests f rom other terminals are in process or
awaiting processing, they must be completed before
the program terminates.

o

@
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SYMBOL]C FILES

Under the CCP, you can wr i te  a program using a f i le  name
(symbol ic  f  i le)  which might  refer  to  a d i f ferent  physical
d isk f i le  each t ime the program is  executed.  The physical
(actual )  f i les must  be s imi lar  in  format  ( that  is .  the same f i le
organization, access method, record length, key length, and
key posi t ion) ,  a l though d i f ferent  in  content .  For  example,
you could write a student report program that generates
a report for a different school on each execution, depending
on which school 's  s tudent  f  i le  is  associated wi th the svmbol ic
f i le  for  a par t icu lar  run (F igure 3-5) .

tr- - )'l
l .  -  -  -  r l

.:g'r,

The assignment statements for this example might look l ike this (see CCp System Reference Manual
fo r  exp lanat ions  o f  the  ass ignment  s ta tements ) :

/ /  DISKFILE NAME.SCHOOLI,  ORG-I ,  RECL. lOO, KEYPOS.g4,  KEYL-7
/ /  DISKFILE NAME-SCHOOL2, ORG.I ,  RECL-I00,  KEYPOS-g4,  KEYL.7
/ /  DISKFILE NAME-SCHOOL3, ORG-I ,  RECL-100,  KEYPOS-g4,  KEYL-7
/ /  SYM FI  LE NAM E-SCHOOLX, D I  SKF I  LE- 'SCHOOL 1,  SCHOO 12.  SCHOO L3'
/ /  PROG RAM NAM E-STU R PT,  PGM DATA.NO, F I  LES- 'SCHOOLX/I  R'

Figure 3-5.  A Symbol ic  Fi le

The specific physical f i le to be used on a particular run of
the program is determined by the operator of the requesting
terminal  by means of  a /FILE command pr ior  to  the program
request (see CCP Terminal Operator's Guide or CCp System
Operator's Guide Ior a description of this command.) The

Request i  ng Terminals /F i le  command
says:  "For  th is  run.  School  X is
School  1"

S y m b o l i c  f i l e  n a m e

used in the program

names of one or more valid physical f i les are associated with
the symbol ic  f i le  na/ne by means of  the DISKFILE and
SYMFILE assignment statements kee CCP System Refer-
ence Manuall. // FILE OCL statements for the physical
fi les are entered by the system operator during CCP
startup.

)

Student Report Program
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Considerations and Restrictions in Using Symbolic Files

An MRT program cannot  use  svmbol ic  f i les .

O n  t h e  M o d e l  1 0  D i s k  S y s t e n r  o r  t h e  M o d e l  1 2 , i f  y o u r
program re leases  the  reques t ing  te rmina l  p r io r  to  the
in i t ia l  open ing  o f  any  symbol ic  f i l e ,  the  CCP wi l l  cance l
your  p rogram.  You must  be  espec ia l l y  care fu l  in  p ro-
grams tha t  can  be  requested  f rom the  conso le ,  s ince  the
conso le  i s  au tomat ica l l y  re leased f  rom your  p rogram by
the  CCP.

To use symbol ic  f i les  in  Mode l  10  and Mode l  12  CCp
app l ica t ion  programs tha t  can  be  requested  f rom the
console, you n' lust specify at assig;rment t ime (//  PRO-
GRAM s ta tement )  tha t  da ta  i s  a l lowed w i th  the  program
request ,  even i f  no  da ta  w i l l  ac tua l l y  be  en tered .  The
CCP re leases  the  conso le  when the  f i rs t  Accept  Input  in
the  program has  resu l ted  in  the  name CONSOL and
program data being passed to the user program. There-
fo re ,  the  symbol ic  f i l e  must  be  opened be fore  the  Accep l
Input .  In  RPCi  l l  a l l  f i l es  a re  opened be fore  any  l /O
operirt ions can be performed.

On the  Mode l  10  D isk  Sys tenr  o r  a  Mode l  |2 ,  a  ser ia l l y
reusab le  p rogram (COBOL or  Bas ic  Assembler )  w i l l
access the sam,e physical f i le r,vhen i t  is reused (executed

wi thout  be ing  re loaded)  as  i t  was  used on  i t s  in i t ia l
execut ion .

SWITCHED LINHS

A swi t r : l red  l ine  is  a  communica t ion  l ine  on  wh ich  the
connect ion  be tween the  svs tem and the  te rmina l  i s  es tab l i shed
by d ia l i r rg  a  da ta  : ie t  ( te lephone)  number  e i ther  au tomat ica l l y
or  manua l ly .  A f t r : r  the  connect ion  is  comple ted ,  da ta  can
be t ransmi t ted .  h  te rmina l  on  a  swi tched l ine  is  d isconnected
under  r :on t ro l  o f  an  app l ica t ion  program by  means o f  the
Releasr- '  Terminal operation (see Operations, in Chapter 2).
Th is  opera t ion  can spec i fy  whether  to  keep the  l ine  a l loca ted
to  the  program or  to  " re tu rn"  i t  to  the  CCP.

l f  comnrand modr :  te rmina ls  a re  a t tached to  a  swi tched
l ine ,  the  CCP awai ts  ca l l s  f rom the  te rmina ls ,  ra ther  than
po l l ing  the  te rmi r ra ls  fo r  commands.

Under  the  CCP,  a  da ta  se t  ( te lep l rone)  number  can be
es tab l i shed a t  ass ignment  t ime (TERMNAME s ta tement )
fo r  each te rmina l  name ass igned to  a  te rmina l  tha t  migh t
be  ca l le rJ  by  an  aprp l i ca t ion  program runn ing  under  the  CCP.
A lso ,  the  a t t r ibu t ,s  se t  assoc ia ted  w i th  a  te rmina l  on  a
swi tcher l  l i ne  can ass ign  the  a t t r ibu tes  au to /manr , ra l  ca l l
and au to /manua l  answer .

Auto Call

l f  a  te rmina l  i s  de f  ined  asauto  ca l l  by  the  TERMATTR
ass ignment  s ta tement ,  an  l /O opera t ion  f rom a  user  p rogram

to  the  te rmina l  on  a  swi tched l ine  tha t  i s  no t  connected
causes  the  CCP to  p lace  a  ca l l  to  the  te rmina l  au tomat ica l l y .
Auto  ca l l  cannot  be  used w i th  MLTA te rmina ls .  In  o rder
to  use  au to  ca l l  on  BSCA te rmina ls ,  the  Auto  Ca l l  fea ture
must  be  ins ta l led  on  the  BSCA hardware .

Manual Call

l f  a terminal is def ined as manual cal l  bv the TE RMATTR

ass ignment  s ta tement ,  an  l /O opera t ion  f rom a  user  p rogram

to  the  te rmina l  on  a  swi tched l ine  tha t  i s  no t  connected
causes the CCP to inform the system operator that he must
d ia l  a  da ta  se t  number  on  a  cer ta in  l ine .

Auto Answer

l f  a  te rmina l  i s  de f ined as  au to  answer ,  the  CCP awai ts  a
ca l l  f rom the  te rmina l ,  and au tomat ica l l y  answers  the  ca l l
( i f  the  au to  answer  fea ture  is  ac t i va ted  on  the  da ta  se t ) .

An l /O opera t ion  f rom a  user  p rogram to  a  swi tched l ine

tha t  i s  no t  connected  causes  the  CCP to  in fo rm the  sys tem

opera tor  tha t  the  program is  awa i t ing  a  ca l l  on  the  swi tched
l i n e .

Manual Answer

In  manua l  ansv , /e r ,  the  sys tem opera tor  answers  a  ca l l  f  rom

a te rmina l .  The sys tem opera t ( ) r  and te rmina l  opera tor  then
p lace  the i r  da ta  se ts  in  da ta  mode;  the  CCP wa i ts  fo r  inpu t
f rom the  te rmina l .  An  l /O opera t ion  f rom a  user  p rogram

to  a  swi tched l ine  tha t  i s  no t  connected  causes  the  CCP to
in fo rm the  sys tem opera tor  tha t  the  program is  awa i t ing
a  c a l l  o n  t h e  s w i t c h e d  l i n e .

BSCA Switched Line

On a  BSCA swi tched l ine ,  the  ( lCP a l loca tes  the  l ine  to  the
user  p rogram when the  f i rs t  te rmina l  on  the  l ine  is  a l loca ted .
In  o rder  to  communica te  w i th  a  te rmina l  on  the  l ine ,  the
program must  e i ther  a l ready  h : rve  the  l ine  a l loca ted  or  the
l ine  must  be  f  ree  fo r  a l loca t ion  (no t  cur ren t lV  a l loca ted  to
another  p rogram) .

Inv i te  Input  opera t ions  can be  ou ts tand ing  to  mu l t ip le

te rmina ls  on  the  same l ine  a f te r  a  connect ion  has  been made.

The CCP determines  wh ich  synrbo l i c  name to  re tu rn  w i th  an
Accept  Input  opera t ion  f rom tne  exchange ident i f i ca t ion

charac ters ,  wh ich  are  assoc ia te r l  w i th  a  spec i f  i c  te rmina l
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name by the BSCATERM assignment statement (see CCp
System Reference Manuall.

Note:  l t  a  communicat ions operat ion is  issued to a terminal
f o r  wh i ch  VERIFY ID-NO i s  spec i f i ed  i n  t he  TERMATTR
assignment  s tatement  and the operat ion is  an answer
operat ion,  then any terminal  that  ca l ls  sat is f ies the operat ion.

BSCA Requesting Terminals

The following examples i l lustrate the use of BSCA switched
l ines wi th request ing terminals.  Assume you have the
fo l lowing swi tched point - to-point  network:

D

D

D

1

2

3

( T E R M 1 )

(TERM 2 )

(TERM 3)

Common Carr ier
( te lephone)
Exchange

Exchange lD's

Symbol ic  terminal  names

lD2  (TERM2)  ca l l s ,  makes  connect ion ,  s igns  on ,
makes a program request, and communicates with
program under  the  name TERM2.

Program issues  Re lease Termina l  opera t ion ,  keep ing
t h e  l i n e .  l D 2  i s  s i g n e d  o f f  a u t o m a t i c a l l y .

Program now has  cont ro l  o f  the  l ine ,  can  ca l l  o r  ac-
cept  ca l l s  f  rom lD 1  ,  lD2,  o r  lD3 in  da ta  mode.

y 'y 'o te :  No te rmina ls  a re  a l lowed to  ca l l  in  and s ign  on
whi le  the  l ine  is  in  cont ro l  o f  the  app l ica t ion  program.

l D 1  I
tD2 |
t D 3  )

T E R M 1 1
T E R M 2  |
T E R M 3  }

Examp le  1 :

Program

Program

r D 1

tD2

t D 3

1 .

2.

t D 1

tD2

r D 3

Example 2:

Program

1 . lD2 (TERM2) cal ls ,  makes connect ion,  s igns on,
makes a program request, and communicates with
program under the name TERM2.

Program reaches end of job without issuing a
Release Termi  nal  operat ion.

TERM2 is sti l l  connected and can enter other
commands and program requests.

TERM2 s igns of f  speci fy ing DROP. The connect ion
to TERM2 is  broken.

lD1,  lD2,  and lD3 can cal l  and s ign on.

t D l

lD2

r D 3

t D 1

tD2

rD3

t D 1

rD2
rD3

2.

3.

4.

5.
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Pro gra m-Se I ecte d Ter m i na I s

The following examples i l lustrate the use of BSCA switched
lines with program-selected terminals. Assume, again, a
switched poi nt-to-poi nt network.

Examp le ' l

Program
t D l

r D 2
tD3

t D 1

tD2

t D 3

1 .

3.

4.

Program issues Inv i te Input  operat ions to lD1,  lD2,
and lD3.

lD3 calls and communicates with program as
TERM3 (Accept  lnput  operat ion code).

Program issues Release Terminal  to  TERM3 wi th
or  wi thout  keeping the l ine and issues another
Accept  Input  ( the l ine is  d isconnected) .

lD1 and lD2 can cal l  and communicate wi th the
program; lD3 cannot ,  s ince i t  no longer has an
Inv i te lnput .

Example 2:

Program

CCF'

t D l
tD2

r D 3

1 . Program issues lnv i te Input  operat ions to lDl ,  lD2,
and  lD3 .

lD3 calls and communicates with program as
TERM3 (Accept Input operation code).

Program goes to end of job without releasing
terminals (programs should issue Stop Inv i te
Inputs to terminals wi th outstanding Inv i te
lnputs before going to end of job).

Al l  Inv i te  Inputs are cancel led;  terminals are
available to other programs.

2.

3.t D l
tD2

r D 3

4.

Example 3:

Program
t D 1
tD2

t D 3

r D l
tD2

t D 3

2 .

3.

Program cal ls  lD2 and communicates wi th lD2 as
TERM2.

Program issues Release Terminal  to  TERM2 wi th
or  wi thout  keeping the l ine ( the l ine is  d isconnected) .

Program can cal l  lD1,  lD2,  or  lD3 and issue
Invi te Inputs.  CCP ei ther  automat ica l ly  ca l ls
the correct data set number (auto call) or
provides the correct data set and line number to
the system operator  (manual  ca l l ) .
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MLTA Switched Line

On MLTA swi tched l ines,  there is  only  one terminal  per
l ine.  Both the l ine and the terminal  are a l located to the
program by the CCP. The examples of  us ing a swi tched
l ine wi th command terminals and data terminals g iven
under 8SC4 Switched Line apply also to MLTA switched
l ines,  except  that :

o Al l  terminals that  ca l l  on an MLTA swi tched l ine have
the same symbol ic  terminal  name; they cannot  be
uniquely d is t inguished f rom each other .

.  MLTA terminals on swi tched l ines do not  have exchange
identif ication characters associated with them.

Switched Line Disconnect Considerations

The CCP disconnects a terminal on a switched line in anv
of the following circumstances:

o User program issues a Release Terminal operation speci-
fy ing the keep- l ine modi f  ier .

o User program issues a Release Terminal operation without
the keep"line modifier to adata terminal (see index entry).

User program issues a Release Terminal operation to a
command terminal  that  is  not  the request ing terminal .

The user  program terminates whi le  the l ine is  being used
with a program-selected terminal.

The system operator  issues a VARY OFFLIN E command
to a terminal  connected to the swi tched l ine.

o A request ing terminal  on the l ine s igns of f  ( /OFF) and
the DROP opt ion is  in  ef fect .

The only Release Terminal  operat ion for  which the terminal
is  not  d isconnected is  a Release Terminal  operat ion to the
request ing terminal  wi thout  the keep- l ine modi f  ier .  In  th is
case,  the request ing terminal  is  s t i l l  in  command mode and
can continue to enter commands to the CCP.

When a command terminal is connected on a switched line,
the CCP at tempts to mainta in the terminal  connect ion as
long as possible. After a program has terminated and the
CCP has sent the "ended" or "released" message (which
can opt ional ly  be suppressed by speci fy ing ENDMSG-NO
on the / /  PROGRAM assignment  s tatement) ,  the CCP
attempts to receive from the terminal for an amount of
time that is based on the error retry count specif ied by the
NRETRY parameter  on the l /  BSCALINE assignment
statement.
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Chapter 4: COBOL

To request CCP communication services, you must write Record Area
your COBOL programs using the standard appl icat ion
program interface described in Chapter 2. This standard The number of record areas you must define depends upon
interfacer is composed of the following elements: the logic of your program. You need not always define

separate record areas for input data and output data, or for
. Comrnunications Service Subroutine operations with different terminals.

. Paranleter List Each record area defined must be large enough to contain
either the program name (if a chained task), or the terminal

o Recor'<J Area name, and the maximum length of data to be either re-
ceived as input in the record area or to be transmitted as

y'y'ote.' This chapter assumes that you are familiar with the output from the record area. Define the record areas in
COBOL language.  For  more in format ion on wr i t ing and the WORKI NG'STORAGE SECTION of  the DATA

I executing COBOL programs, see IBM System/3 Subset DIVISION of your COBOL program.
t -
I American National Standard COBOL, GC2g-6452.

The name field portion of the record area must be specif ied
as an a lphamer ic  character  f ie ld.  ln  the fo l lowing example,

COBOL USE OF THE STANDARD INTERFACE TERM-NAME is  the name of  a symbol ic  terminal  name
f ie ld that  has been in i t ia l ized to b lanks:

To use the standard application program interface to CCp.
the COBOL appl icat ion program must :  05 TERM-NAME PIC X(6)  VALUE SPACES

1. Define the record area and the parameter l ist (see Define the data portion of the record area as required by
Defining the Record Area and parameter Listl. your formats. Unless you are using a BSCA line with the

Text Transparency feature (see index entry Terminal
2. Sert the contents of the parameter l ist and the record Attributel, you should define all elementary data items as

are'a (see Setting the Contents of the Parameter List one of the following types:
and Record Areal .

o  AlPhanumer ic
3.  Cal l  the communicat ions serv ice subrout ine,  ident i_

fying the program's parameter l ist and record area. to o Alphabetic; (PlC A)'
initiate the operation (see Calling the eommunications
Service Subroutinel. o Numeric DTISPLAY (PlC L .. or S9. . . with USAGE as

DISPLAY or  omi t ted) .
4.  Examine informat ion returned by CCp in the parameter

l is t  and record area and,  for  input  operat ions,  process o Numer ic  z ,cned-decimal  (Plc  I  or  59 wi th USAGE speci -

the input data (see Examining Returned lnformationl. f ied as COMP or COMPUTATIONAL)'

Do not define numeric data fields of the record area with a

DEFtNtNG THE RECORD AREA AND pARAMETER LtST USAGE speci f ied as COMPUTATIONAL-3,  COMP-3,
COMPUTATIONAL-4,  or  COMP-4 unless data is  being t rans-

Before your COBOL program can perform communications ferred over a BSCA line using Text Transparency.

operations, you must define one or more record areas and
parameter l ists.
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Many COBOL appl icat ion programs requi re that  the same
record arieas be used for records with different formats. By
def in ing each record area at  the 01 level ,  you can redef ine
the recor iC area wi th complete f  lex ib i l i ty ,  us ing R EDEFINES
clause.  ( l f  you def ine record areas at  another  level ,  Vou
must  ensure that  lengths are ident ica l  on any redef  in i t ion.)
Because ) /ou must  def ine the record area in  the WORKING_
STORAG E SECTION Of thc DATA DIVISION, rAthcr  thAN
the FILE SECTION, you can assign a value to f ie lds in  the
record arc'a when you init ially define the record area (though
on l y  i n  t he  o r i g i na l  de f i n i t i on .  when  us ing  the  REDEFINES
clause) .

Example: Figure 4-1 shows how to def ine a record area
whose record may be in either of two formats;
REC-AREA-A-2 redef ines REC-AREA-A- i .  The symbol ic
terminal  name f  ie ld is  in i t ia l ized to b lanks.

Figure 4-1.  Def in ing a Record Area
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Parameter List

You must also define one or more parameter l ists in the
WORKING-STORAGE SECTION of  your  program's
DATA Df VISION (see index entry parameter /rsr). The
f i rs t  fou,r  f ie lds of  the parameter  l is t  should be def ined as
two-byte b inary (PlC S9(4) ,  USAGE speci f ied as
COMPUITAT|ONAL-4 or  COMP-4) f ie lds.  Because the
parameter  l is t  is  def ined in the WORKING-STORAGE
SECTION o f  DATA D IV ts tON ra the r  t han  the  F ILE
SECTION, you can a lso speci fy  in i t ia l  va lues for  these f  ie lds.
The f ie lds are,  in  the sequence they must  be def ined in the
parameler  l is t :

L  Return code f ie ld.

2.  Operat ion code and modi f ier  f  ie ld.

3.  F ie ld used jo int ly  for  output  data length,  actual
input  data length,  count  of  outstanding Inv i te Inputs,
arrcl attributes identif ier.

4.  Maximum input  data length f  ie ld.

These f ie lds are the only f ie lds you reference in your  appl i -
cat ion program. The remain ing four  f ie lds of  the parameter
l is t  are not  referenced d i rect ly  by your  COBOL program.
However, they must be def ined because space must be
reserved for  them. You can def ine them s imply by speci fy ing
F ILLEF I  w i t h  a  P ICTURE o f  X (8 ) .  you r  p rog ram shou ld
never in i t ia l ize or  set  these f  ie lds.

Example: Figure 4-2 shows how to define a parameter l ist
in  a COIIOL program. The operat ion f ie ld is  in i t ia l ized to
2 for  a PUT operat ion.  The output  data length f  ie ld is
in i t ia l ized to 48.  This value might  be the length of  the f i rs t
output  Inessage.  The maximum input  data length is  in i t ia l ized
to 60. 

-l-his 
value might be the total length of the data

portion of a record area used with this parameter l ist.

Return Code Values

The CCP ignores the contents of the return code field of
the parameter  l is t  a t  the beginning of  a communicat ions
operation. At the completion of each operation, the CCP
places a b inary value in  th is  f ie ld indicat ing the status of
the operat ion.  This value indicates:

o The operat ion completed normal ly  (va lue of  zero)  for
nonchained operat ions;  va lue of  14 for  task chained
operat ions)

.  The operat ion resul ted in  an l /O error  (negat ive value)

o The operat ion resul ted in  an except ional  condi t ion
(posi t ive val  ue)

The CCP places th is  value in  the return code f ie ld of  the
parameter l ist before returning to the COBOL program. The
COBOL program must  check the return code value upon the
complet ion of  each operat ion.  Speci f ic  return code values
and their meanings are given in Appendix E. Return Codes.

Operation Code Values

For each communicat ions operat ion,  you must  set  the
operat ion code f ie ld of  a parameter  l is t  to  a value which
indicates the specific operation being requested. You must
set  th is  value wi th in your  COBOL program. This f ie ld can
be set  by in i t ia l iz ing the f ie ld in  the def in i t ion of  the
parameter  l is t  or  by moving an appropr iate value in to the
operation code f ield during execution (see Setting Fields in
the Parameter List later in this chapter).

The CCP does not  change th is  f ie ld dur ing the communica-
t ions operat ion;  the contents of  the f ie ld are the same af ter
complet ion of  the operat ion as they were at  the beginning
of the operation. See Chapter 2; Standard Application
Program lnterface to the CCP for descriptions of the valid

operation. Appendix D: Operation Codes summarizes the
operat ion code values.
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Figute 4-2. Defining a Parameter List

SETTINCiTHE CONTENTS OF THE PARAMETER L IST
A N D  R E C O R D  A R E A

You must set the contents of the fol lowing areas before
per fo rmi r rg  a  communica t ions  opera t ion  in  COBOL:

' l  
.  Pari lmeter l ist f  ields, i f  di f ferent f  rom the last

opera t ion .

Synnbol ic  terminal  name in the f i rs t  s ix  posi t ions o l
the record area. (This can be omitted if a ierminal
nanre is not required for the operation or if the
nanre is  the same as in  the previous operat ion.)

Output data in the data portion of the record area
i f  the operat ion is  an output  operat ion.

Sett ing Fields in the Parameter List

You re fe rence four  parameter  f  ie lds  w i th in  your  COBOL
progra m:

o  Return  Code f ie ld .

o  Opera t ion  Code f ie ld .

F ie ld  used jo in t l y  fo r  ou tpu t  leng th ,  e f fec t i ve  input  leng th ,
count  o f  ou ts tand ing  Inv i te  Inputs ,  and a t t r ibu tes  ident i f ie r .

M a x i m u m  i n p u t  l e n g t h  f i e l d .

You need se t  on ly  the  opera t ion  code and the  Max imum Input
Length  f ie ld  fo r  inpu t  opera t ions .  For  ou tpu t  opera t ions ,  you

must  se t  the  opera t ion  code and the  Output  Length  f  ie ld .
For  an  Acqu i re  Termina l  opera t ion ,  you  must  se t  the  opera-
t ion  code and,  i f  th is  Acqu i re  Termina l  a lso  se ts  the  te rmina l
a t t r ibu tes .  the  At t r ibu tes  ldent i f ie r  f ie ld .  You need never  se t
the  re tu rn  code f ie ld ;  i t  i s  used on ly  by  the  CCP to  re tu rn
in fo rmat ion  about  the  opera t ion  to  your  COBOL program.

2.



Operati<tn Code

Whenev, : r  a  communicat ions operat ion is  issued,  th is  f  ie ld
must contain a value indicating the operation to be performed.
You carr  set  th is  f ie ld when you def ine i t  in  the WORKING-
STORAGE SECTION of  the DATA DtVtStON by speci fy ing
a VALLIE c lause:

OI '  PL.OPC PIC S9(4}  COMP.4 VALUE 4.

You can a lso set  th is  f ie ld wi th a MOVE statement  in  the
PROCEDURE D IV IS ION o f  you r  COBOL p rog ram.  you
can mo\ro e i ther  a numer ic  l i tera l  or  a named numer ic  value
into the operation code field of a parameter l ist you defined.
In the fo l iowing example,  the numer ic  l i tera l  4 (Accept
lnput  operat ion)  is  moved into the operat ion code f  ie ld
PL.OPC:

SEOUT:NCE

E R lB COBOL ST 'ATEMENT

0 1

l ?
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The fo l lor ru ing example sets the Operat ion Code f  ie ld by
moving t f re named numer ic  f ie ld,  ACPTIN.  in to i t .  ACPTIN
is def ined wi th the value 4.

The CCP rrever  modi f  ies the value i r r  the Operat ion Code
field. Yor-r do not need to reset the field if the operation
to be per formed is  the same as the last  operat ion us ing th is
parameter  l is t .

For  more in format ion on the val id  operat ions,  see the
chapter Standard Application lnterface to the CCP.
Appendix D'. Operation Codes surnmarizes the operations
and operar t ion code values.

Output Length/Attributes I dentifier/Count of Outstanding
lnvite I nputs/Effective I nput Length

The th i rd f ie ld of  the parameter  l is t  can conta in one of  four
d i f ferent  ,ualues depending on the type of  operat ion:

. Output Length

At t r ibutes ldent i f ier

Count  of  Outstanding Inv i te Inputs

Effective Input Length

The f  i rs t  two values you must  set ;  the th i rd and four th are
returned values set by the CCP for certain operations.

You can set  th is  f ie ld when you def  ine i t  in  the
WORKING-STORAGE SECTION o f  t he  DATA D tV tS |ON
by means of  a VALUE c lause,  or  in  the PROCEDURE
DIVISION by speci fy ing a MOVE statement ,  just  as you
set  the operat ion code f  ie ld.  You can move e i ther  a
numer ic  l i tera l  or  a named numer ic  value in to the f  ie ld.

Output  Length:  For  task chain ing and output  operat ions,
you must  p lace in to th is  f ie ld the length of  the data you
wish to wr i te  f rom the record area in  your  program. This
length does not  inc lude the s ix  posi t ions for  the program
name or  the symbol ic  terminal  name. The output  opera-
t ions you must  set  a data length for  are:

o Put

Put-No-Wai t

Put-Then-Get

Chain Task Request

Release and Task Chain Request



You must reset this value if the output data length differs
from the last operation using this param€rter l ist or if the
field was modified by the CCP. This fiehJ is modified by
CCP for  the fo l lowing operat ions:

o Get

o Put-Then-Get

. Accept Input

o Accep,t no-wait input (5704-SC2)

o Get Terminal Attributes

o Acquire Terminal

o Release Terminal

o Relea:;e and Task Chain

Attributcts ldentifier: lf your operation r:ode specif ies an
Acquire 

'ferminal 
operation which sets the attributes of

the terminal to be acquired. you must place into this field
the identif ier of the attributes set. This numeric value
must correspond to the number you assigned to the desired
set of attributes in an Assignment run.

Effective lnput Length.' You do not need to set this
value.  For  each input  operat ion,  CCP places the actual
length of the input data passed to your C;OBOL program in
this field before it returns control to your program. This
is the length of the data only, it does not include the
length o{ the terminal name.

Count of Ou*tanding lnvite lnputs.' On Release Terminal
and Release and Task Chain operations and on any input
operation that results in an 08 return corJe (the terminal
that enterred the data mode escape and issued a /RELEASE
command),  th is  f ie ld is  set  by CCP to the number of
Invite Input operations sti l l  outstanding. On accept no-
wait input operations that result in a retrlrn code of 04 or
16. the count of outstanding invites is returned to your
program (5704-SC2 only). lf this is a mr.rlt iple requesting
terminal  (MRT) program. th is  number inc ludes not  only
the Invite Inputs you have issued that herve not yet been
satisfied by an Accept Input operation. l)ut also the number
of additional terminals that have requested your program
but have not yet been served by your pri)gram.

Maximum lnput Data Length

For each, operation involving input data, you must enter a
numeric value into the fourth f ield of the parameter l ist,
indicatirrg the maximum amount of input data you expect
to reccive. This value must be greater than zero and no

larger than the size of the data portion of the record area
wi th which th is  parameter  l is t  is  used.  The value does not
inc lude the s ix  posi t ions at  the beginning of  the record area
for the name field. The input operations for which you
must  p lace a value in  th is  f ie ld are:

O Get

o Inv i te Input

o Accept  Input

o Accept no-wait input (5704-SC2)

o Put-Then-Get

o Get Terminal Attributes

.  Stop Inv i te Input  ( in  case input  cannot  be stopped)

You can set the value of this f ield either when you def ine
i t  in  the WORKING-STORAGE SECTION of  the DATA
DIVISION or  by means of  a MOVE statement  in  the
PROCEDURE D lV lS lON.  CCP neve r  mod i f i es  t he
value in this f ield. Therefore, you do not need to reset it
un less the maximum input  length for  th is  operat ion is
d i f ferent  f rom the value set  in  th is  f ie ld the last  t ime th is
parameter l ist was used. However, if this parameter l ist
is used with more than one record area, you may need to
al ter  th is  value dur ing execut ion of  your  COBOL program.

Example of Setting Fields in the Parameter List

Figure 4-3 shows how you can set the operation, output
data length,  and maximum input  data length f ie lds of  a
parameter l ist. Each operation code value is assigned a
name. These names are then used on a MOVE statement
that moves the named numeric values into the operation
field of th'e parameter l ist. The output data length and
maximum input data length f ields are set by moving
l i tera ls  in to them.

Setting the Record Area

The record area consists of a six-position name f ield and a
data area.  For  an operat ion wi th a terminal ,  except  for
Accept  Input  and Shutdown Inqui ry  operat ions,  you must
p lace the symbol ic  name of  the terminal  to  be involved
wi th the ooerat ion in  the name f ie ld.  For  a Task Chain
Request, you must place the name of the requested program
in the name f ie ld.  You must  a lso provide the data to be
transmitted in the data portion of the record area when an
output operation is to be performed.
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Name Field

For an operat ion involv ing a terminal ,  the terminal  name
you place in a record area must have been assigned to your
prograrn. You may also identify the requesting terminal by
using s ix  b lanks as the terminal  name i f  your  program is
not a ntultiple requesting terminal (MRT) program gee
index entry). See Chapter 2: Standard Application pro-
gram lnterface to the CCP for more information on the
val id  terminal  names.

For a Clhain Task Request operation, you must provide the
name of the program to be loaded in the name field.

You may set the name when you define the record area in
thE  WORKING.STORAGE SECTION Of  t hE  DATA
DlVlSlON, or  by means of  a MOVE statement  in  the
PROCE:DURE DlVlSlON. You do not  need to reset  the
terminal  name i f  the terminal  to  be used is  the same that
was narned the last t ime the record area was used, unless
the nanre was modified by CCP. CCp modifies the name
f ie ld of  the record area in  the fo l lowing s i tuat ions:

o Upon completion of an Accept Input operation. CCp
sets the name field to the name of the program or ter_
min;rl whose data is placed in the record area.

o Upon complet ion of  any operat ion us ing the name
f ie ld that  was set  to  b lanks,  CCP sets the name f ie ld to
the name of the requesting prclgram or terminal.

Output Data Area

l f  the operat ion to be per formed is  an output  operat ion,
you must provide the data to be transmitted in the data
portion of the record area, You do not need to provide
data in the record area for operations other than output
operations because either the data area is not used or data
is provirJed to your program by CCP. Data provided to
your program by CCP over lays the in format ion previously
in the data por t ion of  the data area.  For  example,  the
input data transmitted to your program by the Get part
of the P'ut-Then-Get operation overlays the output data
transmitted from your program by the put part of the
operation. See the Chapter 2: Standard Application
Program lnterface to the CCP for more information on
transferr ing data.

Note: lf the message to be sent is shorter than the total
length c,f the data area, you need not clear the excess
area to lblanks.

Example of Setting the Record Area

Figure 4-4 shows how you can define and set the record
area when it is used for both input and output operations.
Assume the CCP has set the terminal name and data area as
the result of an Accept lnput operation. The COBOL program
then resets the data area for an output operation by moving
the message "TRY AGAIN INV DATA" to the data portion
of the record area. This message overlays the input data
transmitted to the record area by the Accept Input operation.
Later in the program, the terminal name is reset to a named
alphanumer ic  value.

CALLING THE COMMUNICATIONS SERVICE
SUBROUTINE

Since COBOL does not include special statement types
for terminal l/O operations and other communications
services, the CCP provides a communications service sub-
routine, 'CCPCIO,'that converts the COBOL program's
communications requests into a standard request to the
CCP communication facil i t ies. The functions performed bv
CCPCIO for  the COBOL program are:

o Loads index register 2 with the address of the program's
parameter l ist.

. Places the address of the record area into the program's
parameter l ist.

o  Invokes CCP.

The CCPCIO subrout ine must  be l inkage edi ted wi th the
COBOL application program. See Chapter 9. Program
Preparation.

After you have set the required parameter l ist f ields and
the terminal name in the record area, and have prepared
any output data, you are ready to request the CCP to
perform the operation specified in the parameter l ist.
You make this request by issuing a CALL statement
speci fy ing 'CCPCIO' .  The names of  your  parameter  l is t
and record area must be passed as arguments to the sub-
routi ne.

The format of the CALL statement is as follows:

CALL'CCPCIO' USING parameter- l is t -name. record-area-name.
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The CFrLL statement  appears in  the pROCEDU R E
DIVISION of  your  COBOL program.

In the fo l lowing example,  the name of  the parameter  l is t
is PARIVI-LlST. The name of the record area is INpUT-
OUTPL'T.AREA.

CALL'CCPCI O'  USI NG PAR M-LI  ST,  I  NPUT-OUTPUT.AR EA.

Contro returns to your COBOL program at the statement
immediate ly  fo l lowing the CALL statement .  When the
return occurs, the following actions have already taken
place:

o For output operations. any output data has been
accepted by CCP and, depending upon the output
operation specified, has been received by the terminal.
In any case, the record area is now free for you to use
aga in .

o For  input  operat ions,  any input  data which was to be
received in the record area is now in the record area,
unless an error  condi t ion or  one of  several  exceot ion
conclit ions occurred.

For  Accept  Input  operat ions,  the name of  the program
or the symbol ic  terminal  name of  the terminal  that  pro-
viderl the data in the record area has been set in the
f i rs t  s ix  posi t ions of  the record area.

For successful task chain operations, the requested pro-
granr is placed on the program request input queue when
contro l  is  returned to the request ing program.

For operat ions that  va l id ly  speci f  ied a b lank terminal
ndmre,  the symbol ic  terminal  name of  the request ing
terminal  has been set  in  the f i rs t  s ix  oosi t ions of  the
record area.

For  ia l l  operat ions.  the return code f  ie ld in  your  parameter
l is t  has been set  ind icat ing the resul t  o f  the operat ion.

For  input  operat ions,  the actual  input  data length has
been set  in  your  parameter  l is t .

For  Release Terminal  operat ions or  for  input  operat ions
where the terminal  has re leased i tse l f  f rom the program,
the count  of  outstanding Inv i te Input  operat ions has
been set  in  your  parameter  l is t .

EXAMINING RETU RNED IN  FORMATION

After control has returned to your COBOL program from
the communicat ions serv ice subrout ine,  you should examine
returned informat ion suppl ied by CCP, inc luding one or
more of  the fo l lowing:

o The return code

o The symbol ic  terminal  name ( i f  i t  was set  by CCP) or
the name of the program that issued the Task Chain

o Request operation

o The count  of  outstanding Inv i te Inputs,  i f  a  Release
Terminal operation was performed, or if the rerurn
code f rom an input  operat ion indicates the terminal
was released

o The actual  input  data length.  i f  an input  operat ion was
successful ly performed

o The input data, if an input operation was performed

Return Code

CCP always provides a return code after an operation.
You should never assume that an operation is successf ul;
you should always check the return code. ln certain cases,
you wil l f ind that no data transfer has occurred. See
Appendix E for the meanings of specific return codes and
see Programming Examples, later in this chapter, for
examples of checking return codes.

You may wish to per form cer ta in operat ions in  your  COBOL
program depending upon the return code value set by
CCP. The example in  F igure 4-5 assumes that  you want  to
branch to one of several procedure names depending upon
the value of the return code. The program examines the
return code value for  the fo l lowing condi t ions:

o The operation was successful and no exceptions occurred

o An EOT was received on a successful operation, or on
an operat ion in  which data was t runcated.

o Some other  except ion condi t ion occurred.

o An l /O error  occurred.

Assume that  a l l  data names have been def ined ear l ier  in
this program. Note the use of comments in the example.
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Figure 4-5.  Examining Return Code Values
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Examining a Returned Name

On cer ta in  opera t ions ,  CCP re tu rns  the  symbol ic  te rmina l
name to your program's record area. you may need to
examin ,e  th is  name.

For  example ,  you  may need to  examine the  name o f  the
termina l  tha t  p rov ided the  input  da ta .  you  can then com_
pare the terminal name in the record area with a saveo
terminal name to associate new data with data previously
rece ivec l  f rom th is  te rmina l .  you  can save a  te rmina l  name
for  la te r  compar ison  by  spec i fy ing  the  te rmina l  name f ie ld
of the r,ecord area in a MOVE statement. The f ield to which
the ternt inal name is moved must be def ined with a
P I C T U R E  o f  X ( 6 ) .

The example  in  F igure  4-6  saves  the  te rmina l  name
CCP sets  in  the  name f ie ld  o f  the  record  area ,  TERM-
N A M E - A ,  b y  m o v i n g  i t  t o  t h e  f i e t d  S A V - T E R M - N A M E .
SAV-TE:RM-NAME is  the  name f ie ld  in  a  tab le  o f  saved
vat  ues .

l f  a pror;ram can be requested from both a terminal and
another  p rogram us ing  the  Task  Cha in  Request  opera lon ,
you ma\y' want to determine how the program was re-
ques ted .  Th is  can be  accompl ished by  check ing  fo r  a  14
re turn  code,  ind ica t ing  a  Task  Cha in  Request  opera t ion .
Th is  in f ,c rmat ion  is  use fu l  i f  a  p rogram communica tes  w i th
the  reques tor  s ince  your  p rogram cannot  communica te
wi th  a  cha in  task  reques t ing  program.

Referen,cing Saved I nformation

In some of your COBOL programs, you may need to save th€l
in fo rmat ion  en tered  on  the  te rmina ls  and re fe rence i t  la te r
in  your  p rogram.  For  example ,  i f  your  p rogram rece ives
data frorn several dif ferent terminals, you may need to
associate new data entered on a terminal with data previousl\ /
en tered  on  the  same te rmina l .  To  do  th is ,  you  must  save
the  s ign i f  i can t  da ta  rece ived f rom every  te rmina l  you  are
us ing  and ident i f y  tha t  saved da ta  w i th  the  name o f  the
terminal from which i t  was received. You can then associate
new data  w i th  the  saved da ta  by  compar ing  the  te rmina l
name se t  by  CCP in  the  record  area  w i th  the  saved te rmina l
names.

One wary' you can save information received from eacn
termina l  i s  to  de f ine  a  tab le  o f  g roup i tems.  Spec i fy  the
number  o f  te rmina ls  f rom wh ich  in fo rmat ion  must  be
saved as  the  in teger  in  the  group i tem's  OCCURS c lause.
For  example ,  i f  in fo rmat ion  must  be  saved f rom f i ve  te rmi -
na ls ,  sperc i fy  tha t  the  group i tem OCCURS 5  T IMES.  Each
group i tem consists of a set of elementary i tems, one of
wh ich  is  the  te rmina l  name.  Upon comple t ion  o f  an  Accept

Input operation, you can then search the table of saved
in fo rmat ion  un t i l  you  f ind  the  saved te rmina l  name tha t
cor responds to  the  name o f  the  te rmina l  wh ich  jus t  t rans-
mitted data to your program. Once you have found the
table entry you are searching for, you can address any
f ie ld  o f  the  save in fo rmat ion  by  index ing  tha t  f ie ld  name
wi th  the  index  name.

Figure 4-7 shows how to set up a table for saved information
and re fe rence the  saved in fo rmat ion  in  your  COBOL program.
By search ing  the  tab le  fo r  the  saved te rmina l  names tha t
corresponds to the terminal name in the record area, you
can associate the new data with the data that vvas saved.

Effective Input Data Length

l f  the  communica t ions  serv ice  subrout ine  reques ted  an
operation which transferred data to your program (Get,
Accept Input, Get Attr ibutes, Put-Then-Get, or Stop Invite
Input ) ,  CCP a lso  p laces  the  e f fec t i ve  length  o f  the  input
da ta  in to  the  parameter  l i s t .  Because th is  i s  the  length
of the data that was actual ly received by your program, you
may wish to use this length to control subscripted or indexed
opera t ions  in  your  p rogram.  For  example ,  you  may need to
scan the input data for a specif ic character or str ing of
characters. To do this you must know the length of the
input  da ta  you must  scan.

Count of Outstanding Invite Inputs

On a  Re lease Termina l  opera t ion  or  on  an  input  opera t ion
where  the  re tu rn  code ind ica tes  tha t  the  te rmina l  re leased
i tse l f  f rom your  p rogram,  the  count  o f  ou ts tand ing  Inv i te
Input  opera t ions  is  re tu rned to  your  p rogram.  you may use
th is  number  to  de termine whether  your  p rogram has  any
fur ther  te rmina ls  to  serve  or  whether  i t  can  go  to  end o f  job .

Input Data

l f  the  opera t ion  reques ted  by  your  p rogram is  an  input

opera t ion  tha t  t rans fers  da ta ,  CCP p laces  the  input  da ta
rece ived by  your  p rogram in  the  seventh  and succeed ing
posit ions of your record area before i t  returns control to
your  COBOL program.  Any  excess  pos i t ions ,  beyond the
end o f  the  ac tua l  da ta  rece ived,  a re  f i l l ed  w i th  b lanks  by
CCP,  up  to  the  max imum input  leng th  you spec i f  ied  fo r
the  opera t ion .  

- [he  
da ta  i s  then ava i lab le  fo r  you  to  use

in  your  p rogram.
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Figure 4-7. Referencing Saved Information
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USING THE SYSTEM OPERATOR CONSOLE

lf you 'wish to communicate with the system operator
througlr either the 5471 PrinterlKeyboard (Models 10 and
12) or  CRT/Keyboard (Model  15) ,  you must  speci fy  opera-
tions as though the device is a remote terminal. you cannot
address the system operator's console by either the
DISPLAY . . . .  UPON console-name or  the ACCEpT.. . .FROM
consoler-name statement. Instead of using these statements,
you must specify either a Put or Put-Then-Get operation to
a terminal  named CONSOL. CONSOL is  the onty name
that can be assigned to the system operator console.

Your program can communicate with the system operator's
console at any time. To receive data from the console,
you must issue a Put-Then-Get operation. which:

1 . l-ransmits a message to the system operator; and

2. l\ccepts a reply from the system operator.

Control is not returned to your program until the system
operattrr has transmitted input data to your program.

The operations that can be issued to the console are:

o Put

o Put-Then-Get

o Get Attributes

The corrsole is  avai lable at  a l l  t imes to communicate wi th
any prclgram or to enter system operator commands.
However, if the console requests a program, it cannot re-
quest  another  program unt i l  the f i rs t  program is  in i t ia ted by
CCP. lt is not necessary, nor is it valid. to issue an Acquire
Terminal operation to the console in order to communicate
with it.

Examplte: The example in Figure 4-8 uses the system
operator  console as the terminal  for  a Put-Then-Get
operation to notify the system operator of an l/o error.

COBOL PROGRAMMING CONSI DERATIONS

When wr i t ing your  COBOL program, remember:

o (Model  10 and Model  12)  you cannot  use e i ther  the
ACCEPT or  the DISPLAY statements when addressinq
the CONSOL.

o You cannot  use the Checkpoint /Restar t  fac i l i ty  of  Disk
Data Management.  Therefore,  your  COBOL program
cannot  speci fy  the RERUN statement .

o (Model  10 and Model  12 CCP) you must  not  issue a
STOP literal statement. Programs running under the
CCP are not permitted to issue halts.

.  You  shou ld  no t  use  the  APPLY CORE- INDEX c lause  i n
your COBOL program to create an in-storage index
(master  index)  for  randomly processed indexed f  i les.  The
index is  bui l t  as a resul t  o f  the MSTRINDX keyword of
the DISKFILE assignment  s tatement  (see CCP System
Reference); therefore. if you use an AppLy CORE-
INDEX c lause,  you wi l l  on ly  add unnecessary storage
size to your  program.

o You cannot  use the COEOL TRACE opt ion under CCp

o The DISPLAY statement  cannot  be used for  a pr in ter .

3270 DISPLAY FORMAT FACILITY

You can use the 3270 Display Format Faci l i ty  (DFF) of
CCP to aid you in formatting and using the 3270 display.
Chapter 8: 3270 Dis,otay Format Facility describes the
programming requi rements that  are unique to us ing 3270
DFF, inc luding the urr ique 3270 DFF operat ions,  addi t ional
information that must be placed in the record area for
certain operations. f ield types that are unique to the 3270,
and other information.

*e Chapter 8: 3270 Display Format Facitity for an example
of  a COBOL program that  uses the DFF to support  a s ingle
request ing 3270 terminal .
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Figure 4-8. Using the Console



PROG|RAMMING EXAMPLES

Two prrogramming examples are expla ined in th is  sect ion:

Example / - A COBOL program that supports a single
request ing 3270 wi thout  us ing the Display Format Faci l i ty .

Exam;tle 2 - A COBOL program that supports multiple
requestang terminals.

SeeChapter  8 for  an example of  a COBOL program that
uses thre 3270 Display Format Faci l i ty  to  support  a s ingle
request ing 3270 terminal .

Example 1

Figures 4-9, 4-10, and 4-11 show the f lowcharts, messages,
and l is t ing for  a sample s ingle request ing terminal  (SRT)
COBOL program. This program transmits two messages to
a 3270 Model 1 Display System (480 character screen).
The f irst message from the program requests the terminal
operator to enter a room number. The program uses the
room number as the relative record number to access a
disk fi le whose records contain guest and rate information
about  the room. This in format ion is  then format ted and
displayed as the second message transmitted to the 3270
terminal. Figure 4-9 also shows how these messages appear
on the 3270 terminal .

Because this program is a single requesting terminal (SRTI
program (see index entry) without any program-selected
terminals,  i t  can receive data f rom and t ransmit  data to
only one 3270 terminal .  However,  mul t ip le copies of  th is
program could be in main storage at the same time, each
communicat ing wi th a d i f ferent  3270 Display System. ( l f
mul t ip le copies are in  core at  the same t ime.  the d isk f i le
must be specified as sharable during the Assignment stage -
see indrex entry disk file sharing.l

Format'ting the Messages for the 3270 Disptay

Becausr-' this sample program does not use the Display
Format Faci l i ty ,  th is  sample program must  set  a l l  format t ing
control characters for the 3270 display screen into the
data po,rtion of the record area and transmit them as part
of  the messages to be d isplayed.  F igure 4-10 shows the
messages and the 3270 control characters as they are trans-
mitted to the 3270 terminal. You can f ind the meanings
of each of the 3270 screen format characters shown in
Figure 4 of the General lnformation Binary Synchronous
Commtrnications System Reference Library Manual,
GA27-3004.

The printable control characters are set by defining them
as part of the message in the VALUE clauses of the record
area def in i t ion.  Blanks are le f t  in  the VALUE c lauses
where the unprintable format characters wil l be set bv
MOVE statements later in the program.

The unprintable format characters (hexadecimal values
that have no corresponding printable character in g6-column
card code) are set by first coding the hexadecimal format
characters as decimal  va lues and in i t ia l iz ing f  ie lds to these
values (PSEUDO and PSEUDO2).  The f ie lds assigned these
decimal values are then redefined so that the COBOL program
can access these values, which are stored in hexadecimal
internally, as the format characters. These redefined fields
(  I  NSE RT-CU RSO R, START. F I  E LD, SET.BU F F E R.ADD R.
and ESCAPE) are then moved into the appropr iate posi t ion
in the message. The notes to the right of the l isting in
Figure 4-11 expla in the statements used by th is  program
to format  the 3270 d isplay screen.  You wi l l  a lso f  ind
the comments in  the l is t ing helpfu l .

Notes Concerning this Sample Program

o Message Mode was def ined during the Assignment Stage
for the 3270 terminal used by this program. (See
TERMATTR statement in CCP System Reference Man-
ual . )  This  e l iminates the need to do repet i t ive input
operat ions unt i l  EOT is  received.

o To run this program using a terminal other than the 3270,
you must remove all coding dependent on the 3270.
This inc ludes a l l  screen format t ing speci f  icat ions and
3270 screen control characters within the data.

o This program will not accept data with the program
request .

o Two different lengths are used for the output length
field of the parameter l ist because the two messages
transmitted by this sample program have different
length.

r  This  program speci f  ies a PUT operat ion and a GET
operat ion us ing s ix  b lanks as the terminal  name. The
CCP places the name of  the 3270 terminal  being used
in the terminal  name f ie ld of  the record area af ter  the
first PUT operation is performed.
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To keep this sample program simple, return code
checking is  kept  to  a min imum. You may want  to do
more re'turn code checking in your application programs.
For example, when you issue Accept Input you should
check for the Shutdown Requested return code (04).
Also, if data mode escape is allowed in the CCP system,
programs should check for return code 08 (terminal has
released itself from the program). lt is recommended
that each installation design its own return code checking
and console communication routines so that a standard
is established that is satisfactory to the installation and
can be used by all application programs.

This program does not check the length of the input
data because the terminal operator is requested to enter
a three-digit room number. lf less than three digits are
entered, the program branches to the EXIT-DONE pro-
cedure and the program is canceled. However. you may
want to check the input data length in your application
prograrrrs.

Since there are only two different screen formats used
by th is  program. they are both conta ined wi th in the
program. For  more complete appl icat ions,  you might
store the screen formats on disk and read them when
they are needed by your program.

You could also use the Get Attributes ooeration in this
program. lf you do not know whether the 3270 Model 1
or the 3270 Model 2 wil l request the program, you can
issue a Get Attributes operation to find out which type
of terminal requested the program.

l f  th is  program were coded and speci f ied as a mul t ip le
request ing terminal  (MRT) program wi th a MRTMAX=I
keyword on the PROGRAM assignment statement (see

CCP System Reference Manuall , multiple copies of the
program would not  be a l lowed in main storage at  the
same t ime.  As the program is  wr i t ten,  mul t ip le copies
could be in  main storage at  the same t ime and the d isk
f i le  must  be speci f ied as sharable (FILES keyword of
PROG RAM assignment  s tatement) .



START

1. Set  up parameter  l is t  to  Put-No-Wai t
a message.

2. Format screen for 327OM1 .
3. Put-No-Wait the messaqe.

(Enter  Room #.)

1.  Set  up  parameter  l i s t  fo r  Get .
2 .  Get  message (Room #) .

ReturnC n d o
N o

?

Yes

A I No
En er?

1,
Read disk record.
record number. )

Room # is  re la t i ve

' l  . Move disk data: Room #, Rate,
Name, Address.

2.  Format screen for  3270M1.
3. Set up parameter l ist for Put-No-Wait

message.
4. Put-No-Wait the message. (Room #,

Rate,  Name, Address) .

E N D  O F  J O B

ENTER ROOM #

ENTER ROOM #OO9

ENTER ROOM #OO9
ROOM #  .009

RATE -  $18 .50

N A M E  - J O H N  D O E
ADDR .  114  5TH AVE SW
A D D R  .  S T U R G I S .  M I N N .  5 5 1 0 1

Figure 4.-9. Program Logic of Example I (COBOL SRT programl
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First Message

EC
CC
WCC
SBA
BA

Second Message

SF -  Star t  F ie ld
ATT - Attribute Character
lC -  Inser t  Cursor
x * Data Character
EC -Escape Character

cc
wcc
SBA
BA

- Command Cocle
- Write Control ,Characrer
- Set Buffer Address
- Buffer Address; of f irst character

posi t ion in  the f  ie ld

Figure 4-10.  Message Formats for  Example 1 (COBOL SRT program)
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I Bfl

S T N O - r . . . 8 . . . C O 8 0

svsrEt/3 anERtcArr i lArroxaL slArrDARD co80l

L  S O U R C E  S T A I E i E N T S

P R O C E S S  H A P ,  L I  S T , G O O E C K
I D E I I T I F I C A I I O N  D I V I  S I O i l .
P R o G R A T - t 0 .  S R C O E l .
R E ' I A R K S .  T H I S  I S  A  S A ' I P L E  S I X 6 L E  R E Q U E S T I T i G  T E R I { t I I A L  P R O G R A X

oEstcnEo T0 Rur{ ut{DER ccp. a 3 orctT Roofi  l tuioER
|HOSE VILUE lS  EEI |EEI  I  A t {o  lO tS  EI { 'ERED FROr ' r  A  3270
I E R I I I N A L .  I H E  R O O ' I  X U I I S E R  r S  R E C E i V E D  8 Y  T H I S  P R O G R A I { ,
A N o  t s  u s E o  I o  A c c E s s  A  F I L E  t a H O S E  R E C O R O S  C O | { I A ! N
6UESI  A IO RATE t I IFORiAI IOI {  AEOUT IHE ROOi .  THC PROGRAI
R E C E I V E S  T H I S  I N F O R ' I A T T O I t  F R O ' I  T H E  O I S X  A I I D  F O R I T A T S  I r
A i l D  T H E N  S E I I D S  I I  E A C X  I O  I H E  1 2 7 0  T O  B E  O I S P L A Y E O .

E t { v I R O N , { E N I  D t V l  S t O i l .
coNF t6uRAl  I  Ot t  SECT ION.
souRcE-coraPu lER.  IBx-s3 .
o S J E C l - C O f t P U T E R .  t 8 t - 5 3 .
I N P U T - O U I P U T  S E C T I O N .
F I  LE-COI iTROL.

S E L E C T  G U E S T - F t L C  A S S I E N  T O  D A - 5 4 4 4 - R - G S I F T L E
ACCESS i lODE tS  RAN00x
A C T U A L  K E Y  I S  G U E S T - K E Y .

I I  D A I A  D I V I S I O N .
L 2  F I  L E  S E C T I O I I .

a a t l t a l a * 1 + a a l a * a r l a a + a t : l + a a a l a r t r a t : t * a t * r a f * * a a a r a a t + r r a t a t a a t t r *
I  T H I S  T S  T H €  R E C O R O  T H A T  C O N T A T N S  T H E  G U E S T  A I { D  R A T E
*  I I I F O R T A T I O I {  F R O I T  T H E  O I S K  F I L E .
l a t * l r l + a a l l l f r a a l l a l + a a a r a t a a * a * a i * l a t a a t * ' | a + f a a t f f l f a l a * a a + r t : l t a

T 3  F D  G U E S T - F I L E  L A E E L  R E C O R O S  I R E  S T A N D A R O
D A T A  R E C O R D  I S  G U E S T - R E C .

l 4  0 1  G U E S I - R E C .
1 5  0 2  R P G - O A T A  P I C  X .
t 6  0 2  R o o | r - N H B R  P I C  X ( t t .
1 7  0 2  R O O X - R A T E  P I C  9 9 Y 9 9 .
1 8  0 2  G U E S T - N A X E  P t C  X t 2 0 t .
l9  02  aooR-Hol , tE  P lc  x  (  20  I  .
2 0  0 2  A o D R - I O R X  P I C  X t 2 0 l .
2 L  0 2  F I L L E R  P I C  X I z I .
2 2  I O R X I N G - S T O R A G E  S E C T I O N .

* r a a l a a * * * t l ' l l r * * a t a * a t l l a r r * t a t t a * f  a a r a a + a : + a * t a t t t a a ' } t : } a l t r + r a r *
.  I N D E P E N D E N T  F I E T O S  A N O  C O N S T A N T S  ̂N D  K E Y S  3
a  a , l  a a + a f l a a a a a * a ' . * a + * f a a * + f t a a t t f r t l * a t a t * a r t * a a a r a a a  t t t * *  t +  a f r r  i +

2 3  7 7  G U E S T - K E Y  P t C  S 9 ( 7 '  C O l t P .
r a * * 1 r r + a t t l * t t a l a l r t t t * + 1 + + a + a t * t a + a a * a r * r r a t a r * a a l t a t t a a r t t t r t r r
I  I H E S E  A R E  S P I C I A L  H E X - D E C I I ( A L  C H A R A C T E R S  U S E O  F O R  F O R M A T T I N G  *
I  T H E  3 2 7 0  S C R E € N  I
a a * ' ; a a f  a a a a a l l a * t t t a a t a t a t r + t a * * * r a a a i a + * * a 1 * a a a a t a f  a a t a t a a a r r t r r *

24  o l  PS€UO0 PIC 9999 COXP- .  VALUE . .s93 .  f l
2 5  O I  I C - S F  R E O E F I N E S  P S E U O O .  ,  V
2 6  o 5  T N S E R T - C u R S o R  P r C  r .  l 9 f
2 7  0 5  S T A R T - F I E L o  P t C  x .  !  v

2 A  O r  P S E U D O 2  p t c  9 9 9 9  C O X P - 4  V A L U E  4 3 9 1 . o
2 9  0 1  S 8 a - E S C  R E o E F t N E S  P S E U 0 0 2 . ,
] O  0 5  S F I - E U F F E R - A D D R  P I C  X .  I  I A
3 l  o 5  F S C A P E  P t c  x .  I  v

F igure  r1 .11  (Par t  1  o f  3 ) .  Exampte  1  -  COBOL SRT Program

S E Q / N O  S

$  I n i t i " t i r u  PSEUDO us ing  dec ima l  va l ues
corresponding to the hexadecimal  values
fo r  l nse r t  Cu rso r  and  S ta r t  F i e l d .  These
values wi l l  be internal ly  represented in
b i n a r y :

I nse r t  Cu rso r  =  X ' 13 '
S ta r t  F i e l d  =  X ' 1D '

X'131D' = decimal  4893 (see r ' r 'o te)

Q  R"O" t i n "  PSEUDO to  make  t he  resu l t i ng
two hexadecimal  values avai lable to be
man ipu la ted  i nd i v i dua l l y  i n  t he  p rog ram.

@ In i t i u t i . u  PSEUDO2 us ing  dec ima l  va l ues
corresponding to the hexadecimal  values
for  Set  Buf fer  Address and Escape Char-
ac te r .  These  va lues  w i l l  be  i n t e rna l l v
represented in b inary:

Set  Buf fer  Address = X'11'
Escape Character  = X'27'
X ' 1127 '=  dec ima l  4391  ( see  r ' r ' o t e )

@ RuA" f i nu  PSEUDO2 ro  make  t he  resu l t i ng
two hexadecimal  values avai lable to bre
man ipu la ted  i nd i v i dua l l y  i n  t he  p rog ram.

Note:  The hexadecimal  value to be convert-
ed to decimal  must  never exceed X'27OF',
o r  t he  resu l t i ng  dec ima l  va l ue  w i l l  e xceec l
four d ig i ts  and wi l l  require a three-byte
f i e l d .  l f  t h i s  occu rs ,  r ea r range  t he  o rde r  o f
the hexadecimal  f ie lds to see i f  i t  resul ts in
a  l owe r  dec ima l  va l ue .  l f  i t  does  no t ,  use  a
three-byte f  ie ld and place a X'OO' f  i l ler  rn
the f i rs t  bvte.

I

2
t

I
5
6
7
8
9

l o

coBoL 4-21



t 2
3 3
t4
1 5
3 6
f l

/  a t 1 r  a , i  * * r r t a t a + * t + + r f t : a t a * * a t t * r a a r *  t a a r a t a * : | a a * + a a a a a a a * t a a l j i * * a
r  I  N P U I - O U I P U T  P A R A I { E I E R  L  T S T  I
r r * i t i l * * t * * l r t * r * + a + r f * f  a t * t + * * a r t a a r a + a a t a a a t a t a t + a a * + a a a a t a a t a a a

o l  P A R i l - L t  S T .
0 5  P L - R I C  P t C  5 9 t 4 t
c r 5  P t - o P c  P I c  5 9 ( 4 t
c r 5  P L - O U t L  P t C  S 9 ( 4 1
0 5  P L - t N L  P I C  5 9 l 4 l
0 5  F T L L E R  P I C  x ( 8 t .

r a r * t l a + r a a a t r l t * t t t r a t t a + l l t t t * * a t a a r * a a t a
.  T I I I S  I S  T H E  I N P U T / O U I P U I  A R E A
+ t a + *  *  * r + ' i  a l r t a a * t * r t  a i t t i t * ' 3 t t t a ' t a a a * * * a l  a t t a l l t a  * t t r t f a a  a t a a t t a

O I  T N P U T - O U T P U I - A R E A .
C I 5  T _ O - T E R I I  P I C  X ( 6 }  V A L U E  S P A C E S .
C r 5  I - 0 - A R € A .

T O  i S G T  P I C  X ( 2 I  I  V A I . U E  I  ' G  E N T E R
l 0  R o o x - N u t ' t  p I c  x ( 3 t  v A L U €  S p a C E S .
t o  c H R s l  P t c  x {  5 t  v A L U €  |  O -  t r .
l 0  c H R 5 2  P I C  9 9 . 9 9 .
I O  N A I { E  P I C  X {  I O '  V A L U E  1  A S N A I { E
l o  i l A r { - c H R  p t c  x ( 2 0 1  v A L U E  S p A C E S .
I 0  A D o R I  P t C  x {  l O l  v A L U E  |  8 - I O O R
1 O  A D I - C H R  P I C  X ( 2 0 }  V A L U E  S P A C E S .
I O  A O O R 2  P I C  X ( T O I  V A L U E  '  C H A D D R
I O  A O 2 - C H R  P I C  X ( 2 O I  V A L U E  S P A C € S .

O 5  I - O - C H A R S  R E O E F I N E S  I - O - A R E A .
I O  I - O - C H A R  P I C  X  O C C U R S  I 2 4  T N O E X E DB Y  r N o x . )

O 5  I - O - A R E A 2  R E D E F I N E S  I - O - A R E A .  I
r o  R o o r {  P t c  x ( 1 5 1 .  I
l 0  R o o r i - N i l  P t c  x ( 3 1
t o  R A T E  P t C  r t 8 t .  t
I O  F I L L E R  P I C  X I 9 8 I .  ]

O 5  I N P U T - A R E A  R E O E F I N E S  I - O - A R E A .
r 0  D E v I c E  P t c  x .
I O  C N T R L - U  P I C  X .
I O  A I O  P I C  X .
I 0  c R s - A 0 D  P l c  x ( 2 t .
l o  s B A  P I C  X .
I 0  s 8 A - A 0 D  P t C  x  ( 2  t .
l 0  R i l - N U i  P t c  x ( 3 f .
I O  F I L L E R  P I C  X ( I I 3 I .

Re tu rn  Code  F ie l d
Ope ra t i on  Code  F ie l d
Ou tpu t  Leng th  F ie l d
Max imum Inpu t  Leng th  F ie l d
Required CCP Work Area

Te rm ina l  Name  F ie l d

Data area for  Messages:  In i t ia l ize the con-
tents of  message f ie lds to be displayed and
of any pr intable 3270 formatt ing charac-
ters.  Leave blanks for  any unpr intable 3270
control  characters (characters that  cannot
be represented by a character  in the COBOL
character  set) .  The blank f ie lds are set  by
MOVE statements later  in the program.
The  f  i r s t  ha l f  o f  t h i s  de f  i n i t i on  i s  used  f o r
the f i rs t  message; the second hal f  is  used
only for  the second message. The f t rst  part
of  the second message wi l l  be added later
by over laying the f i rs t  message.

Redef ine the data area wi th an index so
each posi t ion in the area can be referenced
separate I  y .

Redef ine the data area to set  up the f i rs t
part  of  the second message.

Redef ine data area for  Get operat ion.

Move the hexadecimal  values f  or  the remain-
ing 3270 formatt ing contro l  characters to
appropr iate posi t ions in the data area.  These
characters are unpr intable.

coHP-4 .
co tP -4  VALUE 54
co t {P -4  vaLUE 26
COI IP -4  YALUE I I

3 8
3 9
4 0
4 t
4 2
4 3

4 5
tr6

4 8
4 9
5 0
5 t
5 2
5 1
5 4
5 5
5 6
5 7
5 8
5 9
6 0
6 1
6 2
6 l
64
6 '
6 6

/  * r  *  t a  |  * * a + l l r + * a t a * r t a : a a r * a r r + r a a r 3 l r r * a * a t * : * r * a t l r l r l t + * * t t * t t i
.  N C I I I  B E G I N  E X E C U T I O N  B Y  O P E N I N G  T H E  D T R E C T  A C C E S S  F T L E  I
a * a r * r r r * t * t * t t r * * t r r r * a a + * * * a t r t * t t r r * * r r r r r r r r t * * r r * r a t l r r r a r r a a

6 7  P R O C E D U R E  D I V I S I O N .
6 8  O P E N - I H E - F  I  L € .
6 9  C P E N  I N P U T  G U E S T - F I L E .

r * * r + r r r r * t * * t * + i r a r l t * i r f  f  r t + r r * * * a i + t f  t a a l t t * * * t a a t a f  a r a a l t t l r . r
*  I I i S E R T  T H E  H E X A D E C I I T A L  C O N I R O L  C H A R A C T E R S  I N T O  O A T A  S T R E A I . I  T
r a * t ' t t t * + t * * * a t * a t t t t * * + r t t * t * a a * t t * r t * t r t t t t * l t a a a * x a a t t t t t l a a t . r

7 0  F I R S T _ C H A R S .
7 l  r o v €  E s c a P E  r 0  r - o - c H A R t l t .
1 2  I I O V E  S T T - B U F F E R - A D O R  T O  I - O - C H A R ( 4 I .
7 )  r . l E x T - C H A R S .
1 4  I , I O V E  S I A R T - F I E L D  I O  I - O - C H A R ( I 9 ' .
1 5  I { O V E  I N S E R I - C U R S O R  T O  I - O - C H A R ( 2 I I .

I  T H I S  F I E L O  I S  D E F I N E D  I O  P R E V E N I  O A T A  F R O H  B E I N G  E N I E R E D  T
I  B E Y O N O  I H I S  P O S I T I O N  O N  T H E  S C R E E N .  I
* * f  r t f  r r a t * * * * a * a + t , l * f  r a * r r f  * + r t * * r t t f  r t a * * f  r r t r r + t t a a a f  r r + a l a r r r t

7 6  X O V E  S T A R T - F I E L O  T O  I - O - C H A R ( 2 5 I .
* t r r r a * * r r + * * r * r a f  r * r t * t + r * + a * a r t r * a * * a a t * t t a + a * a * + r a r * r t r t + r r r r r r
*  D O  P U T  I I E S S A G E  N O  I I A I T  O P E R A T T O N  T O  3 2 7 0  T E R H T N A L  f
r  R € Q U E S T  I  N G  T H €  R O O I I  N U I { B E R  8 E  E N T E R E D  I
t a + * r t r r + t 1 r * + l t l * * a * t * * * l * t * r * a * 3 r t + t t t t t t * * t a t a * t a * * * t * a r f ,  * r r r " r

F igure  4-11  l ] ,an  2  o l  31 .  Exampte  1  -  COBOL SRT program
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7 7 C A L L ' C C P C I O '  U S I N G  P A R I { - L I S I ,  I N P U T - O U I P U T - A R E A .
r r ' | t l l a * t + t * r i l * t * l * a * t | r * * * t t t * t * a t r t t * + t a t 1 + a t a f  * a t t l a a i a t t r * a t a a
t  D O  G E T  O P E R A T T O N  F R O I 4  3 2 7 0  T E R M I N A L  A N D  O E I A T N  R O O I I  ' { U I { B E R  I
r r i l l l l * * r a t | + * r r + a ; r r + t l i * r r * r t t r f  + r a l + * * a r r * r t + * l r t t a r f  * a a a r f  * a * a

I { O V E  I  T O  P L - O P C .
C A L L ' C C P C I O '  U S I N G  P A R M - L I 5 I ,  I N P U T _ O U I P U T - A R E A .

* f  r * * r r l * * * l * * r * * a t * a * * a * * * + * * * r a a t r l * t r a r r t a : l r r + r t * a f  a a * a l a a a * r t a
I  I F  T H E  R E T U R N  C O O E  I S  N O I  Z E R O  G O  T O  E N O  O F  J O 8  '
+ l l  a r t t * l * r t * a * * * * r a f  t + * * f t t r * t t t * : ; * r * a + a t * r a t * + r t t r * a t r t r a i t t t r r t

I F  P L - R T C  N o T  =  0  c O  T O  E X I T - D O N E .
t { ' i r  r l  * *  |  t l * t r f a t  t  a + t r * + r t t * l t * a a a r  r f +  |  t * * r  + r t * t r t a f f * r t t a t  t + a t a r t a
*  C H E C K  I O  S E E  I F  T H €  E N T E R  K E Y  I { A S  P R E S S E O ,  I F  t T  I i A S  T { O T  G O  +
r  T 0  E N O  0 F  J O B .  r
* + r  * t l * * * * a t a t * * * * t f  * r * * * * + l r r a t r * l r * t * i * t * * * t t + t t t a t f  r * t a t * a t + l t *

l F  I - O - C H A R ( 3 )  N o I  =  Q U o T E  G 0  T O  E x I T - O O N E .
r t l * r r * r r t * r * + + | a * t * + t l * a * t + * t 1 a a * a l r r r * a t t t r a r t t t ' t a t a a t a a l t r r r t t + l
f  V A L I O I I Y  C H E C K  T H E  R O O I I  N U I , I E E R  I F  R O O I {  N U I , N B E R  B A D  G O  T O  E N O  T
*  O F J o B  *
l t ' *  * * a *  * 1 + r * * f t r *  * f r + * t * f * a a r + * * * + r r r + t  t r a t r * + r r  t t  t  f a a a r  *  t * l a  a a f r  *

M O V E  R I I - N U I . 4  T O  G U E S T - K E Y .
I F  G U E S T - K E Y  L € S S  T H A N  I  G O  T O  € X I T - D O N T .
I F  G U E S l - K € Y  G R E A T E R  T H A N  I O  G O  I O  E X I T - D O N E .
nov€ RH-NUH TO ROOr. t -Nt { .

r l r l + * * * r * * i r a r t t a * * l * * t * * * a f  * r t * a * t a t i * * l t t + * * r * r t t t t t + + t t * a + t t a +
I  R E A D  R E C O R O  F R O H  D I R E C T  A C C E S S  F I L E .  T H E  R O O I I  N U I { 8 E R  *
i  R E P R E S E N I S  T H E  R € L A T I V E  P O S I I I O N  O F  T H E  R E C O R O  t N  T H E  F I L € ;
f  f  r * * * * a f  * a * r r * * f  t * t r a * r t * t + r t * * * * r f  * i t t t a t f  a r f  f  + + t t * a a a l t r t a l a a + l

R E A D  G U E S T * F I I E  I N V A I , , I D  K E Y  G O  T O  F X I T - D O N E .

, r + a a a a l a f * a a a A a a a f a a * l a t a a a t a a a t a a a t a a t a , t a a a a a + a a a a a a a a a a t a a a a a * a a
+ t t0v€  THE Root {  t iu t ' te rER,  RATE pER 0Av,  THE i tA iE  At to  aoDREss oF .
.  T H E  G U E S I  I N T O  I H E  O U I P U T  A R E A  .
r+*  aa  aa* laaaat r  aaataa taa*a taaaaa fa  aa  a  a  aaaa aaaaaf  aa laa  ar  aaa a t  a  t t  a  *a

l tovE I  IG YROot  I  -  .  T0  R00t ( .
I I O V E  I  A E R A I E  I  T O  R A I E .
ITOVE GUESI-NAI {E TO XAI { -CHR.
I I O V E  R O O I - R A T E  I O  C H R 5 2 .
rOVE ADOR-HOHE TO ADI -CHR.

.  I N S E R T  T H E  H E X A D E C I I I A L  C O N T R O T  C H A R T C T E R S  I N T O  O A T A  S I R E A I , I  '
t l ' a l * l a a a t t t a a t * ' i t a * a + t a t * a * 1 t l + a r a t t a a t l + t a a * * * a a a t t a r t t a a a a a a a a t

P E R F O R I . t  F  I R S I - C H A R S .
I , I O V E  S E I - E U F F E R - A D D R  T O  I - O - C H A R ( I 9 ' .
I T O V E  S E T - B U F F E R - A D O R  T O  I - O - C H ^ R ( 1 5 I .
I ' O V E  S E T - B U F F E R - A D O R  T O  I - O - C H A R ( 6 5 I .
} t O V E  5 C T - E U F F E R - A D D R  T O  I - O - C H A R I 9 5 I .

a + a l t a a * r a l l * a a a i l a a a * a * t : | + a l l  f a a * a + r a t * a * t t a t * a a + r t + a a t t a l t r t + a t * *
I  S E T  U P  P A R A I E T E R  L I S T  F O R  A  P U T  I { € S S A G E  N O  Y A I T  I
a + a i a t f  a a t t l t t a a a * s a a r r r f  a l a * t a a t t  + a a a * f  l t t t , | r t a l a r a + r a a a a f  a a a t * l | a

1 0 1  H o v E  5 4  T 0  P | _ - o P C .
t 0 4  l { o v E  t 2 4  T O  P L - O U I L .

r a + r l r t a a a a r l a * a a t + a * l + a a a * r r a * a t r r t a a a a l a t a r r t a r r t * a * t * r a t r t + r r t l
*  O O  P U T  I . I E S S A G E  N O  I I A I T  O P E R A T I O N  T O  I H E  3 2 7 0  I E R I { I N A L  I
* 1 * a t l t a a a a a l + t a a * * a + * a a a * * r a t . * a l  * f  a a a t a a * * t a r r r a * t t * a a r a f a a t f  r r a

T O '  C A L L  ' C C P C I O '  U S I N G  P A R X - L I S T T  I N P U T - O U T P U I - A R E A .
I 0 6  $ X I  T - D O N € .
r 0 7  C L O S E  G U E S T - F I L E .
T O 8  S I O P  R U N .

F igure  4-11  (Par t  3  o f  31 .  Example  1  -  COBOL.  SRT Program

Move the message, data,  and pr intable 3270
control  characters for  the f i rs t  part  of  the
second message into the data area of  the
record area,  over laying the f i rs t  message.

Move the hexadecimal  values for  the 327O
formatt ing contro l  characters that  are not

al ready set  in the data area into the appro-
pr iate posi t ions of  the data area.  These are
the unor intable contro l  characters.

7 8
7 9

8 0

a2

8 4
8 5
8 7
8 9

92
9 3
94
9 5
9 6
9 7

9 8
9 9

1 0 0
l 0 l
t 0 2
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Example 2

Figures 4-12,4-13,  and 4-14 show the f lowchart ,  input /
output  messages,  and l is t ing for  a sample COBOL mul t ip le
request ing terminal  (MRT) program designed to run under
the CCP. 

'[his 
program handles up to four M LTA re-

questing terrminals. The terminal operator enters a seven-
digit number preceded by a +. -, or N. The CCp transmits
th is  s igned number to the COBOL program. The COBOL
program:

o Adds the number to the value in  the accumulator  f ie ld
associated with the terminal that transmitted the data
i f  the f  i rs t  posi t ion is  +

. Subtracts the number from the accumulator if the first
posi t ion is  -

o Releases the terminal  i f  the f i rs t  posi t ion is  N

lf a value was either added or subtracted, the new value
accumulated for the terminal is inserted into the message
CURRENT VAL: sxxxxxxxxxx ENTER DATA andthe
message is sent to the terminal.

This sample program also checks for several error conditions
and transmits the appropriate error message to the terminal.

This sample program is not designed to show the most
effective way of performing operations. lnstead, it shows a
variety of ways to do things. lt uses a variety of operation
codes that show how data can be associated with a terminal
by defining a save area for the terminal names and accumu-
lated data. lt frequently checks return codes; but you can
do even more return code checking if you wish. Data
entered by the terminal operator must be fixed length. To
al low var iable length input  f ie lds,  you could inc lude a sub-
routine in your program to check the effective input length
returned in the parameter l ist and align the data correctly.
This program communicates with the console in addition to
the request ing terminals.

The notes to the right of the l isting in Figure 4-14 and
the comments in the l isting explain each section of the
sample program.
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START

1 .  Se t  up  pa rame te r

l is t  f  or  Accept

I n p u t

2 .  Accep t  I npu t

A d d  t e r m t n a l

a t t a c h e d  l i s t

Negat ive

re turn  code

1 .  Se t  up  Pu t -No -Wa i l
(Message)

Operator  = N

1 .  C h e c k  i n p u t

l eng th  =  8
2 .  Check  va l i d

ope ra to r

3 .  Check  va l i d  da ta

Se t  up  Pu t -No -

Wait  (Message)

l ssue  Pu t

F ind  P rope r
accumu la to r

Add or subtract
I n p u l  r o

accumu la to r

M a k e  u n i t  p o s i i i o n

pr i  n  tab l  e

1 .  S e t  u p  P u t ,  W a i t

message

2. Put  message

1 .  S e t  u p  I n v i t e  I n P U t

2 .  l n v i t e  i n p u t

Figure r l -12 (Part  1 of  31.  Program Logic of  Example 2 (COBOL MRT Program)
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-{outout Error

Conso le  r ou t i ne
Conso le  Rou t l ne

l .  Se r  up  Pu t -No -
Wait  (Message)

2 .  l s sue  Pu t

Set i  up Release
Te rm ina l  op .
Release terminal

C l e a r  t e r m i n a l

n a n l e  e n t r y  I n

a t tached l i s t

C l e a r  a c c u m u l a t o r

Figure 4-12 (Part  2 of  31.  Program Logic of  Example 2 (COBOL MRT program)
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E N T E R

Set index -  1

Check  en t r y  i n

at tached l is t

En t r y  b l an  k

Se t  up  S top
I n v i t e  I n p u t  O p
S top  l nv i t e  I npu t

Se t  up  Pu t -No -

Wait  (message)

lssue shutdown
message

E f fec t i ve  i npu t

A d d  1  t o  i n d e x

End  o f  j ob

E N T E R

Se t  up  Pu t - t hen -

Ge t  t o  conso le .
l s sue  Pu t - t hen -

Ge t

Re t r y  =  TA
( t r y  aga in )

Set on re lease
te rm ina l  i nd i ca to r

Figure tl-12 (Part 3 of 3). Program Logic of Example 2 (COBOL MRT Program)
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Input Data Entered by Terminal Operator

A f  ixed length numer ic  f ie ld where S is  a +,  - ,  or  N and
X is  a numer ic  d ig i t .  A l l  e ight  post ions must  be entered.
except  when N is  entered in  the f  i rs t  posi t ion.

Data Entered by system operator on5471 Printer/Keyboard (Models 10 and 12) or CRT/Keyboard (Model lSl

In response to the messages INPUT Tp ERROR TNAME
cccccc and OUTPUT TP ERROR TNAME-cccccc to the
console,  the system operator  repl ies TA i f  he wants to
t ry  again.  Any other  reply  (cc)  causes the terminal  to  be
re leased.

Output to the Console

These messages are transmitted to the console (cccccc
termina l  name) .

Output to Terminal

Transmi t ted  w i th  va lue  in  accumula tor  assoc ia ted  w i th
the  te rmina l .

l ssued i f  da ta  i s  inva l id .

lssued i f  system operator repl ies TA (negative return
code on  Accept  Input ) .
l ssued fo r  negat ive  re tu rn  code on  Stop  Inv i te  Input .

l ssued fo r  pos i t i ve  re tu rn  code o ther  than 10  on  Stop
I n v i t e  I n p u t .

l ssued fo r  re tu rn  code o f  0  on  Stop  Inv i te  Input .

l ssued fo r  re tu rn  code o f  10  on  Stop  Inv i te  Input

Figure 4-13.  Input  and Output  Message Formats fo l
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IB ! t  S tSTE l r / l  A tER IC tN  r { tT IO t f t L  sT r i lD rRD COBOL

s r N o  - r \ . . . B . - .  c  o  t s  o  L  s  o  u  R  c  I  s  r  A  T  E  I  E  t t  r  s  . . - - . . - . . . r D E l t r F c n  s B o l r o  s

P R O C E S S  N A P ,  L I S T
I  ] : D E N T I P I C A T I O N  D I V I S I O N .
2  P I I O G A A T - I D .  I t R C O B l .
I  R E n A R K S .  T t l I S  I S  A  S A f r p L E  f i U L T I p L E  R E Q 0 E S T I X c  T E R I I I N I L  p R O G R ^ t l

D i - S I G N E D  T O  8 U N  U I D E R  C C p .  A  N U I t B E R  C O X S I S T I t t c
O F  U P  T O  7  N U I 1 E B I C  C H I R A C T E N S  f , i l D  T  +  O R  -  O P E R T T O R  I S
T R A I I S I I I T T E D  T O  T g r S  P R O G R A I I  B Y  A I r  O I E  O F  U P  T O  q

T E R I I I I I A L S .  I H E  }  O R  -  O P E R I T T O T  I S  P E R P O R ! { E D  T I I D  T I I E
R E S U L T S  P L A C E D  I N  T H 8  I C C U I I O L I T O R  A S S O C I I T E D  f I T H  T H E
T E R N I N A L  T H A T  R E O U E S T E D  T H E  O P E R A T I O N .  T H E  V T L U E  I X  T I E
A C C U I . ! U L A T O R  I S  T H E N  S E N T  B T C K  T O  T H E  T E R I I I f , T L  F O R
D I S P L A Y .  I F  A I {  N  I S  E N T E R E D  A S  T H E  O P E E T T O R  T H E
T E R I ' I I N A L  I I I L L  B E  R E L E T S F D .  I T  T H I S  I S  T H E  O I { L Y  T E R T I I I I I L
L I N l ( E D  ! r I T H  T H 8  P R O G R A I . ] ,  T H 8  P R O G R A I !  f I L L  E I I D
P X E C I I T I O N .

4  I I I I V I R O N I T F N T  D l V I S I O N .
5  ( : O N F I G U F I T I O I {  S R C T I O N .
6  : ; O U R C E - C O I t P U T E B .  I B I t - S ] .
7  0 u J E c T - c 0 f 1 P U T E R -  I B t ! - S 3 .
8  D A T A  D I V I S I O N .
9  I I O R K T N G - S T O F I C D  S E C T I O N .

r s t * i t t r t t r * r t t a * r * l r t l r r  t * t r t l + t t r t a t a * t r * t r t r i r r r * t r a r a t t t r t t * t t
i  I N D B P E I J D E i l T  P I E L D S  A N D  C O N S T I I I T S  I
r f  t * t * i r t r * * t a * r f  * t i * * i r t  i r a * t r a r t l t r * * 1 * + t + t r l i r + t t t * r t r a + r t r t * a l

1 0  
' t ' l  

s g l  T C H  p I C  9  C O ] I P -  r l -
t { a l t t t t t * t t t t t t t t t t t t t t t  t t t r a t r t t l t t * t t t * a * } t t t r t t t t * t t t t t * t l l * t l
I  O P B R A T I O N  C O D E S
a s r t i t t + t * t i t t i t r i r t t t t t t r t t t t t t t t r  t * t t * t t a * t t * i t t t i * t * i * t t t i * r r * r

1 1  7 7  A C p T I I  p I C  S 9  ( 4 )  C O t t p - r r  v l L l r E  4 -
1 2  7 7  p u T t i  r T  p I c  s 9  ( 4 )  c o t p - q  v l L r r E  5 r l -' | I  7 7  p u f t r T  p I c  s 9 ( 4 )  c o i p - 4  v I L U E  5 o -
1 4  7 7  r r { v r I p  p r c  s 9  ( 4 )  c o r p - 4  v t L U E  5 -
1 5  7 7  p U T c E T  p l C  S 9  ( 4 )  C O t t p - 4  V t L U E  l .
1 6  7 7  R E L T R t t  p r c  s 9 ( 4 )  c o r p - 4  v t L r r E  . 1 0 .

1 1  7 7  s T p r N v  p r c  s 9  ( 4 )  c o t r p - 4  v r L U E  t 0 2 5 -

O 1  T E R I , I I N I L . S T O R A G E - A  R R A Y .
O 5  T E R I . I I N A L . E N T R Y  O C C U R S  q  I i l D E I B D  B T  T E N t t _ X .

1 0  T E R I ' - N A t ! E  p t r :  X  { 6 }  -
1 (  T C C U I ! U L A T O R  P I I :  5 9  ( 1 1 }  C O ! ' P .

. / r r t * t t t t t t * * i t t t t + t a a * t t a r r + i t t a * l t * * t l t l t r t t * t t i * t t t t t t t * t i t * t t t
+  C ' ) t { I ' U N T C A T I O N S  A R E A
t  C C P - C O B O L  I N T E R P I C E  P A E A I I E T E R  L I S T
l  r r t r * l r  t l t + t * f  t t t + + t t a i a + t t t t t t t t t t t t i i t t t * t t i t t t * i t t t t t t t t  t t + t t t l

2 2  0 1  P A R ! - L I S T -
2 3  0 5  P L - R T C  P r C  S 9  ( 4 )  C O l r P - 4 .
2 4  0 5  P L - o P C  p I C  S 9 ( r . t )  C O t t p - r l -
2 5  0 s  p l - o o T  P r c  s 9  ( 4 )  c o t P - 4 -
2 6  0 5  p L - t : F L  R E D E F I n E S  p L - O U T  p I C  S 9  ( 4 )  C O t ! p -
2 7  0 5  P L - I l l l  P I C  S 9 ( i t )  C O I P - r t .

1 8
1 9
2 0

2 8  0 5  P T L I E R  P r C  X  ( 8 , r  -
r t ' + r r r r t a r i * t t t a t + * r i i f  t t t t a * t t t + t t a * r + t t + a + a a t t t t t t r t t t + t t t i t t t t l
+  T H I S  T S  T H E  I N P U T  O I ' T P O T  I R E A  '
l r ' * * * a l l t l l r a * t t * a t t t * * t t * t t * + t * t t t * t t t t t t l * t t t r t t t a * t * * * t a t t t t t t l

O 1  I N P I I T - O O T P U T - A R 8 I .

Def ine a symbol ic  name for  each operat ion
used in th is program. These names are used
in the procedure div is ion instead of  the
numeric operat ion code values.

Set up a save area for  the four terminals
used by th is program and their  accumulators.

Return Code Fie ld
Operat ion Code Fie ld
Ou tpu t  Leng th  F ie l d
Inpu t  Leng th  F ie l d
Required Work Area

Te rm ina l  Name  F ie l d

The data port ion of  the record area is  f i rs l

def  ined for  an eight-posi t ion f  ie ld whose

f i rs t  posi t ion is  for  the operator  (+,  - ,  or
N).  l t  is  then redef ined for  output  and
var ious messages.

2 9
l 0
3 1
3 2
l l
3 4
l 5
l 6
3 7
3 8
t 9
4 0
4 1
\ 2
4 l
4 i l

4 5
q 6
4 7
l r8
4 9
5 0
5',|
5 2
5 3
5 4

J 5
0 5

T E t n - N I r , 1 E - I O  P I C  X  ( 6 )  -

1 0
' t0

l 0

1 0
1 0

1 0

D A T A - I I I .
O P E R I T O R
D T C I T S

F I L L E S
D A T I - I T I 1  R E D E F I N E S

D A T A - R E C
P I L L E R

I J A T A - O U T  R E D B P T N E S
D I T T - C H I R

P I C  X .
P r c  9  ( 7 )
P I C  r  ( 2 6 )

D I T I - I N .
P I c  x  ( 8 )  -
p r c  r  ( 2 6 )

DAT T-  I  I I .
P I C  r  ( 3 4 )

c o  ! P .

0 5

0 5
1 0
1 0
1 0

1 0
t 0
1 0

0 5

A C C  U T - O  U T
F I L L E R

I C C U I ! - V A L U E  P I C  r . 1 r + + + + + 1 9 .
F T L L E R  P I C  r  ( 1  t )  .

T I S G - D A T A  I I E D E F I f E S  D I T I - I I I .
r , r s c - D l T l 1  P r c  r  ( 2 2 )  .
| S G - D A T A 2  P r c  x  { 8 )  .
P T L L E R  P I C  I  ( 4 )  -

r S - D T T A  R E D E P I I I E S  D I T I - I T .

R E D E P I I I E S  D I I I - I I I .

' r 0  ' 1 s -D lT r l  P r c  r  ( 6 )  -
l 0  r s - D l T r 2  P I C  r  ( 1 7 ) .
1 0  [ s - D A T r 3  P t c  r  ( 6 )  .
1 O  F I L L E R  P I C  r  ( 5 ) .

O 5  T R Y - I G A I N  R E D E P T I E 5  D I T I - I I { .
1 0  T t  P r c  I  ( 2 1  -
l 0  F T L L E R  P r c  x  ( 1 2 )  -

Figure 4-14 (Part  1 of  5) .  Example 2 - ,COBOL MRT program
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/ / l t t r t r r l | t l t t * t t a * r + * * t r t + t t * t r t t r t t r t + t * t r r r t t * r a r t r a i r r r a r * a t a a a
r  ]  N I I I I L L Y  S E T  U P  T H E  T S R T I I A L  I R E T Y  I T  O N D E R  T H T I  T H I S  ,
r  P R O G R I I '  B E  R B - E N T R I N T  .
t r t a r l i t t r i + t * t t t t * t r r r r t  * i r r t l r * t t  t t t r * * t r t t r * r r a r t r t r i a r r r t t t l r a

5 5  P R O C E D U R E  D I V I S I O I I .
5 7  I  N  r 1 ' -
5 8 S E T  T E R I T - X  T O  1 .
5 9  L o o t .
6 0
o l

6 2
6 3

6 5
5 6
6'l
6 8

t ! o v E  z E R o E s  T O  A C C U i l U L T T O R  ( T E R r - I ) :
f t o v E  s p t c E s  T o  T E R t - I t n E  ( T E R t t _ x )  .
S E T  T E R I I . X  U P  B Y  1 .
I F  T E R I , I - X  L B S S  T H A } I  5  G O  T O  L O O P .

r * * * l r r r r  * * r i * * * + * + t t * * t t i r t t r r t * * * * r r f t t t r a t a t r r a * * * * r * r t a r r * l r t a
.  S E T  I I P  P I R A I I E T B R  L I S T  P O R  T C C E P T  I I I P U T  O P B S I T I O I I  I
. r r r r  r t t i r * * r  t + r r t * * + a t * * r r r * * r * r * r r * + t t * r * r r * * r r l * t r r * t l t a t r a a t r

A C C I I P T - I N P U T .

In i t ia l ize the accumulators to zeros and the
terminal  name save areas to b lanks.

Set the value for  the accept input  operat ion
in the operat ion code f ie ld of  the parameter

l i s t .

Set  the input  f ie ld length to 8,  the length of
the expected input .

Determine i f  the terminal  name for  the
terminal  that  t ransmit ted the input  data is
in the terminal  name save area.  l f  i t  is ,  the
data is  added to the value in the accumulator
associated wi th that  terminal .  l f  i t  is  not
in the save area and the terminal  is  not
cancel led,  the terminal  name is added to
the save area.

lJ  the terminal  name is not  a l ready in the
terminal  name save area,  i t  is  moved to the
f  i rs t  b lank terminal  name f ie ld in the save
area.

l f  the return code is not  equal  to 0,  indicat-
ing a successful  operat ion,  or  i f  the input
length f ie ld is  not  equal  to 8,  an error
message is t ransmit ted to the terminal .

l f  t he  f i r s t  pos i t i on  o f  t he  i npu t  f i e l d  i s
+,  the data is  added to the accumulator
associated wi th the terminal  that  t ransmit ted
the data.  l f  the f i rs t  posi t ion is  - .  the data is
subtracted f rom the terminal .  l f  the f i rs t
posi t ion is  N,  the terminal  is  checked to see
i f  i t  i s  cance l l ed .

l f  t he  f i r s t  pos i t i on  o f  t he  i npu t  da ta  i s  no t
* ,  - ,  or  N,  a message is t ransmit ted to the
term I  nal  .

' ' o vE  0  To  s f ITcH .
I I O V B  I C P T I N  T O  P L - O P C .
I ' I O V E  8  T O  P L . I N L .

*  t r r r  t r r t a * r t t * * t * r r  t * * r t r * * t  t r r t t t * * r r t t * r t r r r r t * t r t * r a r r t * a r + r a t
'  I I O  I C C E P T  I N P O T  o P E R I T I o I I  .
t  t * r t  *  t r r r t * r r t r * * * * * r r r + r t r * * r r r r t r l r * * t t r r * * t t r t r t i t t r r r * t t t t t r r

6 9  c A L L  r C C p C r O '  U S I N G  p t S r - L r s T ,  I X p U T - O O l p O T _ l R S t .
t r t + t r * * r r t r l t t r r * t r r r r + r a r r *  + * t * t t * * l l t t r r i r r r r * r t a r r r r t l t r t r l t . r
I  C H E C K  T O  S E E  I p  S H U T D O 9 i l  8 l S  B E E N  R E Q U E S T B D  .
i t t r r  r + t + r t i * i * r * * a t t r t r * r r t + + * * r r t * * a * a * a r r a l r r t t i * a t a t t r * r t * t t . r

1 0  I P  P L - R T C  =  t t  c O  T O  S E O T D O I N -
+ + a t f  i i t * * r t * r t * r * t i i a t r r r * t t r a r * t * r r + r t i r t t l a r r r a r t * t r t t r r t t * r r r .
r  D E T E R I I N E  I P  T E R I . I I N A L  I I I S  T L R E A D Y  B E E X  A l T T C H E D ,  I P  I T  f l I S  T
I  G O  C H E C K  T H E  R E T U B N  C O D E
l i r a r  r a * * r + + r a a r t r t * * r t r t t t r a t t * t * t  t t r r * r * t r r l t r r * t * t t t r r r r r t r t a r .

S E T  T E R I - X  T O  1 .
T E R I ' - S B T R C I I .

I F  T B F I I - l l A l l E - T O  =  T D R t - N l i l E  ( T E R i l - I )  c O  T O
S E T  T N R N - X  U P  8 Y  1 -

TEBI I -POU I I  D .

1 2
7 3
7 \

7 7 I T  T E R I ! _ X  L E S S  T H A N  5  G O  T O  T E S I I - S E I R C E .
r r l + r r * * t r r +  t t r r t t t * i r r r l r t t r l t * t r r l r t t t * t r a r * r r r r a t t r l r t a r  r r r l * * l
1  C H E C K  T O  5 E E  I P  T H E  T E I I I I } I A L  H I S  B E E T  C T T I C E L E D ,  I F  I T  H I S  I
.  R E T U R N  T O  A C C E P T  I I { P U T  I P  N O  I T V T T E  I i l P O T S  I R B  O U T S T f , I I D -  I
I  I N G .  I F  I N V I T E S  O U T S T T T I D I N G  G O  T O  T C C E P T  I I I P U T .  I
t t + l r r r r * r t t r * f  r t r t * r t t r r r t r t t t t r + t t t * * * * r r * * r l r * * t r t r r a r r r r * r a r r r

7 9  I P  P L - R T C  i l o T  =  I  G o  T O  A D D - T E R | -
8 l  I F  P L - E F L  =  0  c O  r o  D o l t E - E X I T .
8 3  G O  T O  I C C S P T - I N P U T .
8 4  I D D - T E R I t .

r l r r * + t r r t t i t t r t f  1 + * * r t l t + * * * l t t t + t t r * r t + r t * * r r r t t r t + t r r r r t f  t * t r r t
r  A D D  T E R I . I I N T L  N A I ! E  T O  A T T A C H E D  L I S T  I F  N O T  I L R E I D Y  P R E S E N T  t
I  L O C T T E  A  B L I N K  6  C H A N I C T E R  T E R I ' I N A L  N A I T E  S P A C B  T {  T f i E  I
+  T E S I ' I I N I L  D A T A  S I O R A G E  A R B I Y  !
r a t r t * r l * + t * t r r t * t t r r r t + * * * * t  r + t * + r  t r r i r r r r i  s r r r r r r t a r a * r r t r r * t r . r

8 5  s B T  T E R I i - X  T O  1 .
8 6  B L A N K - S F T R C H -
8 ?  I F  T E R I I - l l t l t E  ( r E R i l - X )  l { o T  =  S p A C E S
8 8  S 8 T  T E R I T - X  U P  B Y  1
8 9  G O  T O  B L T I I K - S B A B C H .

* i i * r * + t + t * r i t t * * * i + r l t t t * r a t r l * * t r t r r t * t * t t r r * * t t r + t t + * a r t t r t l a r l
*  t { O T E :  N o  I I O R E  T H A N  4  T E R I ! I N t L S  r I L L  B E  t L L O I B D  T O  t
*  C O I T I { U I I I C I T E  T I T H  T H I S  P R O G R I t t  I F  T S S I G N I ! E I t T  S P E C I P I E S  *
r  4  T E R I I I I I T L S
t r * r r r r r a r t i * * r * a r r t * * r * * + * * * t * * r r *  r * r r t r * r r r t r * * * * r r t S r t * r * a * + r r r

I o v E  r E R n - X t t t E - I O  T O  T B R I t - N l ! r E  I T E R ! - x t  -
G O  T O  V A L I D I T Y - C H X .

l l  a . . a l J a a ] t a  t a a r r a r l r a l r l a a a * t + a l a t a a a r a a a t a t t r a a a a a a t r t a r a r a a a r a a
.  C H E C X  T O  S E E  I F  I E B T I T I L  E t s  B J r E i  C t f c r L L t D .  I r  I t  8 l s  l t D  r
I  T H E N B  I N B  I O  I I V I I B S  O U T S T T I D I X G  G O  I O  E I I ? .  I ,  T E E R E  T R E  '
.  r l y I T E s  O t t s t l I D I I G  G O  8 E I O V E  p n o !  l c T I v E  ? E n i t f a l .  l n B l r .  .
* r l t r t l r t a + a a r r t * a a l a l r a t a r * l t r t t r * r l a a a r a a l l a a r l t * a r a l a r a a a t r a r i l

T E  R I T -  P O O  f  D .
I F  P L - R T C  =  I  G O  T o  C I T C E L - C E X .

a l * t r * r r t a * r a r t a r r r a l r r l t r a a r * t a r r * t l t a a * a r r r r t t a a a t a a r a a t l r r r r * r ,
r  c n E c K  F o 8  I f , p 0 T  E n B O R  r f D l c l T r o f , s ,  r s s o E  E n n o n  r E s s l c E  I F  r
r  R E T U B N  C O D E  I I O T  =  O ,  O R  I P  L B I I G ? 8  X O T  T r ? H I X  E I I G E  '
I  C H E C K  F O n  V f , L I D  O p E R r T O n ,  r F  o p E R l l o n  B Q U I L  t o  i  c o  B E L r l s E  ,
I  T E R I I I I I L  I
r r a r r a  a a t r r r r r r t * r r r t * r a a r t r * r r a l a a r t * r r * r r S a r r r t r t t t r t t a r a t r t t r r a

V  T  L I  D I  l I - C H T .
I F  P L - R T C  L S S S  T S I X  O  G O  T O  P O T - G E T .
I F  P L - R T C  G R S I T E R  I R I I  O  G O  I O  I X V I L I D - D T T I .
I F  O P E R I T O R  =  ' f r  G O  T O  C I I C B L - C H I -
T P  P L - O O I  X O T  =  8  T H I I  G o  T o  I f , v I L I D - D T T I
I P  O P E R I T O B  =  T + '  G O  T O  I D D - I C C U ! .
I F  O P E B I T O R  =  r - r  G O  T O  S O B - I C C O ! . - r - -

r i l * r a * t r t r r t t r r r r r r l t r r * r a ! r r * * r t a r r a r t t + t r r t a r r i a a a r t r r a r r r r l a * l
r  A S S 0 l l E  B t D  O p E R l r O R .  I S S U E  I X V I L I D  D r T r  i E s s l c E  I
r f  t t *  r r a r r r r r * a * r r r a * r i r r r * * r a a * r a r a r t t r t r r a a r t a t t r r r r a t i t a a l r r r r r

1 0 8  I X V T L I D - D t T l .

9 0
9 1

9 2
9 3

9 5
9 6
9 8

1 0 0

1 0 4
r 0 6

1 0 9
1 t 0
1 1 1

t O V E  I T R Y  I G T I i  T I Y
l O V E  1 8  T O  P L - O U T .
0 0  T o  P U t - r o - c t l T .

D I l I I  T O  D I T A - O I ' T .

F igu re  4 -14  lPa r t  2  o f  5 ) .

4-30

Example 2 --  COBOL MRT Program



/ / l a a * r I t a I t a i r t a t a t a a t a l a t a a t t t a l a a a S a t a a a a a a a t t a a a a a a a a t a t l t a a a t a
+  i o r  IDD  InE  v t l oE  SECIE IED  tS  I t p t r t  r o  tBE  v l t . o r  I i  t l tE  .
+ lCCttllUL llol .
r r r t a a t t t t r a t t a t a a t a a a l t t a a 3 a a a a a a a r t t a a a t a a t a a t a t a a t a a a r a a a a t t a r a

112  tD tF rcc0 r -
1 1 3 f ,DD DIGITS TO lccoio l . l roB (rBsr-r)  .
l l l l  co  To  D l sP l l t - l c co r "

r r t * a r a l t l * a a * a t a a a r a a r t a + a t a l r a a r r a a a a a a a r t a a a t r t r r 3 r a r a a a r * a a a r a
* SI 'BIEICT IBE YILI 'E RECEIVED rS I IPUT rNOi TE! ' rLOr I f  I I IE '
t lccu llol. f,To B .
t a a r t t a t t t * a a r t * t * t a t + t t f  a a t r r a a a a t f  a a i t t a a a a t t a t t a a a a a t a a t i a a t a t a

I  l 5  s u 8 - t c c u t .
116  SLBTRICT  D IG ITS  FRO!  lCCor0L tToE( t8 r t t - r ] .

$ * t * t t a t a t t t a a a x a t a a a a a l t * a a t a a a t a t  a * a  t a 3 a a a a t t a a t t , t t a a S a a t  l a t a a t a
*  S E T  I ' P  T O  D I S P L I T  T H E  S B S U L T S  R E S I D I I G  I t r  T N E  I C C U I I O L I T O S  '
+  T O  t 8 E  f E B r I l t t L  T H I T  R E Q 0 B S I E D  T R ?  O p E R l t I O n  r
$ a t l a t r t a r t t t a a a t r a * l t * a + a a a a t a a a t a f  t t i a a a a a a a t t a a a t * a a a a l a a r t t t a a

1 1 ' '  D I S P L T t - t C C U t .
1 1 8  I I O Y E  I C g R R E f , T  Y T L = i  E T T E n  D I T I i  I o  D I T I - o U T .
l t 9  t o v E  r c c 0 n u l , l T o t ( r E 8 r - I )  T O  t C C U r - y A L U B .

t  r r  r a  i  *  + l + i t a t r a a t t  a t a a  t t  a a l  r  a a  a a a a t +  a a  a a t t  a t a a f t a l l t a t a r a t  i - f t  a t  *
r  s E T  o p  p A n i - L l s r  l o R  p t l  t E s s t c 8  t t I T  I
r r r t a r r r f  s a t t t a t t t t a 3 a r t a a t t t t t r a t a r a t a a a t r a t a t a t r t t t t t t r t t t r t r r t a

1 2 0  I O V E  P U T I I T  T O  P L - O P C .
1 2 1  t o v E  3 4  t o  P l . - o o t .

r r l r t r * a t t r t a r r r t t l t t * t r r a a t t t t r r t t t t l r r r t r a a a f  t a t t t t t a t t t t t a t i t a a
I I  D O  P O T  I T E S S T G E  T I I T  O P E R T T I O X  '
r r r t * * a t t l l * + * * * a l t r t a t r r r r t t r r t * t a t t r r r t a t t t * r r r t a f  a r * a t r r r a a a * l a a

1 2 2  C A L L  I C C p C I O T  U S r r G  p t s r - L I S T ,  I f , p o T - O 0 T p u T - l B E t .
i i r r r r r + a r t r * r t a t r t r a f  * t t t a * t * t t a t a i t t l r t { r a a a a t a a t t t + a t a t r i a t t r a t l
*  c f l E c t r  B E T O R I |  C O D B  T O  S B E  I r  O P E R T T I O T  t t s  s o c c E s s F u l ,  I ?  .
r  R E T t t E f  c o D E  x o T  E Q U T L  T O  0  G O  I S S U B  E R 8 O 8  I B S S I C E ,  .
* r a a t t r r t * t a a t r t r r r a t t r r a a a t * t a * * a r 3 r t t a t a a r t a t t r l r l * l l a t a t t * t l a r t

1 2 3  I E  P L - R T C  f O T  =  O  I I O Y E  6  T O  S T I T C H
1 2 5  G O  T O  P U T - C E T .

+ i * l r r r * l a t a i r t t t t f  a r a t r f  t t r r t r * t i r t + r * r * a r r t r r r t t * * l a r t t t t + r t a r t t
+  S 8 T  U P  P T R T I E T B B  L I S T  F O R  I I I V I T B  I I P O T  I
r l r r r r t r * t t * t * r * r t t f  t a t a t t * l t r t a * r l r *  t t t t * * t a r t f  r a r t * r t r t t * a t t a t t t

1 2 6  r i v r T E - r l t P u T .
1 2 7  n o v E  I r v I x P  T O  P L - O P C .
1 2 8  r , t o v E  8  T o  P L - I  x L .

l r l t t t t t * t t * t * * a t t t t t t t r t t t * t t l * t * t t  t t t t t * t * t a t t l + a f  t + t l t * t t t t t f  t t l
r ,  D O  I I I V I T E  I T I P O T  O P E R A T I O X  .
+ t * t t t t a * r a r i * * * r t r t a t l r r t t * . t r r t * * r t a t i r a r r a r t l t t t t a a * a t a r * a t t r r a

c t L L  . c c P c I o r  u s M G  p t n i - L I S T ,  I I p U T - O 0 1 p U T - l [ E l .
C O  T O  I C C E P T - I I I P U T .

Figure 4-14 (Part  3 of  5) .  Example 2 -  COBOL MRT program

1 2 9
1 3 0

Insert  accumulated value associated wtth
the terminal  in the output  message and dis-
play on the terminal .

COBOL 4-31



r t r r t l t t t r t r t t a l + a r * t r r r a r t + r a * * t a t + r * t * t t r r r t t r a i ? ; t t t r t a t t * a t t * a

'  S E I  U P  P T R T I E T E R  L I S T  P O R  S T O P  I I I V I T E  I X P I ' T  .
r t t * * t a t t r a t a t t * * * t t t r r * t * * * a t l r r t t * * a t a r r a f  t r a r t a r t t t l r r l t r t r t a r a

| | l O Y E  S T P I X V  T O  P L . O P C .
N O Y E  8  T O  P L - I I I L .

i + t l t i r * t t r r r r t t a r t t * t t t t t * t t a l * * + t a a a a a * * t a * a a a r a l a $ . . r t t a t * r * t r a
r  D O  S T O P  I  I I V I I E  I I I P O T  O P E R T T I O I I  .
l a t * t r * * t r * * r * r a r a r r l a * r r r r r a * 1 t t + r l j i r t a a r * a a t t * t * a t a a t a r S t a r a + a a

c t L L  r C C p C I O r  U S I I G  p [ 8 r - L I S T ,  I I p 0 T _ O U t p u T _ t R E t .
r t t t r r * t t t a l r r a r r * r  a + r * t * r r t t a ! r * t r r r a r r r r + * * r r a l r r r a a r a t t r r r a a a r a
r  I F  T E S | | I N A L  I O T  C A I C E L L E D ,  T B E I {  I S S O B  S S U T D O I I I  E S S I G E  I
.  r F  C T N C E L L E D  T H E I {  I F  r o  I I V T T E S  O U T S I t [ D I t t c  c o  T o  E r r t ,  I
I  O T H S R T I S E  G O  S E t  U P  F O R  N E T T  S T O P  I N V I T E  O P E R I T I O N .  I
r r l r r t t r r r t t r r r r r r r a * l t t l r * i * a l r r t r t r a a t r r * t t a * r r a r a r r r * r * l r t t r t r a

1 4 0  I F  P L - R T C  I o t  =  I  c o  T O  S E T - u p .^ l \ 2  
I F  P L - E P L  =  0  c o  r O  D o i l E - E r I t .

l 4 r a  c o  T o  I x c E - r I D B I .
1 4 5  s E T - U p .

r t r  r r r r t t t r t r  r t * a " a f  * * r r r r * * r a t t r a r r r r t r t t t a * r t * r r r t r a l l * t r r a * a . s ,
'  S E T  U P  P I B I I E T S R  L I S T  F O R  P U T  T O  T I I T  .
r a r l r l t a * r t r * t r r r a t t * t r r r * + r r * + t t r * t r * i t * a r r r r a r a t t r * r a r l a t r t a a r r r

1 4 6  r o v B  P u T n t T  T o  P L - O P C .
1 4 ?  f t o t E  3 0  T O  P L - O U I .

r r ? a * i r r t * r r l * i a r t r r * r r i r a t r l r * r r r r  r t i r r t r * r l r r r r a * l t a r a t a r a a a a r r r
*  I I S E R T  P I O P f R  S H U T D O T T  I I E S S I G B  T O  T E R I I I I I I L  R E F E R E I I C E D  I X  '
r  T E R I I I T I T L  D I T A  A R R T I .  T 8 B  i E S S I G B  I S  S E T  I C C O R D I T G  T O  ,
*  T I I E  R E T U I T I  C O D E
r r r r r r r r r * a t a * r r t l r i r a t r t r * a t t l r r r a t l r r r r r * t * r a t * l t r a t r r i r * r r r r r i r

1 q 8  I P  P L - B T C  L B S S  T H A N  O  I T O Y E  I T P  E R R O R I  T O  ! S G - D A T I 2
1 5 0  c o  T o  D I S p L I I - o u a .
1 5 1  I F  P L - n T C  =  1 0  F O V E  r  I O  D A T t .  T O  l ! S G - D l T l 2
1 5 3  G O  T O  D I S P L T Y - O U T .
1 5 I I  I F  P L - R T C  =  O  N O V E  D A T A - R E C  1 0  T S G - D T T I 2
1 5 6  c o  r o  D t s P l r r _ o u r .
1 5 7  [ o v E  r B A D  D I T A .  T O  n S G - D t T 1 2 .
1 5 8  D I S P L A I - O U T .
1 5 9  I O V E  I C C P  S H T D T N  L A S T  R E C  -  I  T O  ' S G - D A T I I .

t r t a a r t r * * a r * t * r * r r t r r a r t r r a r r r i t + r i t t l r r a r + t r r l t a a * r a r a a r r t r r r r r a
r  D O  P U T  T O  T T I T  o P B R A T T o N  I
a r r r * r r a * r i r t r r r t t r t r t r t t * r r t r r t r r t t t * a i * t r l a t l l r a * r r t t a i r l r * * a r a a

1 6 0  c A L L . C C p C I O T  U S I N G p l n r - L I s T .  t i l p 0 T _ o u T p r r T _ A R B r .
1 6  1  I N C R - I N D 9 X .
1 6 2  S E T  T E R N - X  U P  B I  1 .
1 6 3  I F  T E S I I - I  =  5  G O  T O  D O I I E - E I I T .
1 5 5  c o  T o  s T o P - s 8 A n c H .

Figure 4-14 (Part  4 of  5) .  Exampte 2 -  COBOL MRT program

r l 4
1 1 5

1 3 7
1 3 8

/ | r  r a r  i t f ,  a  t t  * 1 * t * r r r t * r a r t f  a r l r l * * a t * * a t t t t a . l r r a a r r t a r r a a a t l f  r * t r
r  f l A r { D L E  S f l U T D O f X  R E o U E S T  B t  I S S U I I G  S T O P  r f v I T E S  t O  t L L  .
'  O U T S I T I D T X G  T T Y I T B  I T I P O T S  P S E Y T O O S L I  I S S U T D  '
* l r  t * a r t t r t l t r * t l i r t r * r a r r a l t r * a t t * r t r t * l a r t r . . . r r ! a r a a r a r r r t t r a t t

1 3 1  s H r r T D o r n .
1 3 2 S E T  T E R N - X  T O  I .
1 1 3  s t 0 P - s E t R c 8 .

I F  T E R I ! - N t l t E  ( T B R I ! - I )  =  s P t C E s  G O  T o  I x C R - I x D E I .
f ' t o v E  T E s t ! - [ l i l E  ( r E R ! - I )  T O  T E B r - l t t i l E _ r o .

Find every terminal  name in the save area
and issue Stop Invi te lnput  to i t .  l f  the
terminal  has not  been cancel led,  a shutdown
message is issued to i t .

/Vofe.' When the last terminal attached to
an MRT program is processed, issue a Re-
lease Terminal  operat ion to that  terminal
in order to check the count of  outstanding
Inv i t e  I npu t s .  l f  t he  coun t  i s  g rea te r  t han
zero,  the program can issue an Accept Input
operat ion.  For example,  suppose an MRT
program is serv ic ing the maximum number
of  requestors and one or  more addi t ional
requests are queued to the program. l f  the
program receives a shutdown-requested
return code (04) and goes to end of  job

without  checking the count of  outstanding
Invi te Inputs,  the program terminates wi th
a 2C terminat ion code (going to end of  iob
w i t h  ou t s tand ing  I nv i t e  I npu t s ) ,  and  each
of the queued terminals receives an 5O6
message (program cancel led -  shutdown).

1 3 9
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2 0 2  D O r E - E X I T .
2 0 3 S T O P  R O N .

Figure 4-14 (Part  5 of  5) .  Example 2 -  COBOL MRT program

lf  an input  error  occurred,  the message
' INPUT  TP  ERROR TNAME xxxxxx '  i s
issued to the console (xxxxxx = terminal  on
which the error  occurred).  l f  swi tch equals
6,  a s imi lar  output  error  message is bui l t
and issued.

l f  the system operator  keys in f4,  the ter-
minal  name of  the terminal  on which the
error  occurred is  p laced in the terminal
name f ie ld of  the record area and the
operat ion is  retr ied.  l f  the operator  keys
in any other characters,  the rermtnal
name for  which the error  occurred is
placed in the record area and,  i f  the ter-
minal  has not  been cancel led,  a re lease
terminal  operat ion is  issued to i t .

When a terminal  is  re leased, re in i t ia l ize the
accumulator  to zeros and the terminal  name
save area to blanks.

1 9 9
2 0 0
2 0 1
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To request  CCP communicat ion serv ices,  you rnust  wr i te
your  FtCIRTRAN programs using the standard appl icat ion
prograrn interface, described in Chapter 2.

This s tarrdard in ter face is  composed of  the fo l lc ,wing
elements:

.  Comrnunicat ions Serv ice Subrout ine

o Pararneter List

a Record Area

/Uote. '  I 'h is  chapter  assumes that  you are fami l iar  wi th the
FORTRAN language.  For  more i r r format ion orr  wr i t ing and
execut ing FORTRAN programs,  see the publ icat ion /B&/
SystemtB FORTRAN lV Reference Manual. SC28-6874.

FORTRAN USE OF THE STANDARD INTERFACE

To use the standard appl icat ion program inter face to the
CCP, your  FORTRAN appl icat ion program mu$t :

'1 . Define the record area and the parameter l ist (see
Detf ining the Record Area and Parameter Listl .

2. Set the contents of the parameter l ist and the record
arr:a (see Setting the Contents of the parameter List
and Record Areal.

3.  Cal l  the communicat ions serv ice subrout ine,  ident i fy ing
the program's parameter  l is t  and record area,  to
initiate the operation (see Calling the Contmunications
Service Subroutine).

4.  Examine informat ion returned by the CCP in the
parameter  l is t  and record area and,  for  input  operat ions,
process the input data (see Examining Returned
ln;formationl .

DEF IN ING THE RECORD AREA AND PARATMETER
LIST

Before your  FORTRAN program can per form communi-
cations operations, you must def ine one or more recoro
areas and parameter l ists.

Ghapter  5:  FORTRAN lV

Record Area

The number  o f  record  areas  you must  de f ine  depends upon
the  log ic  o f  your  p rogram.  You need no t  a lways  de f ine
separa te  record  areas  fo r  inpu t  da ta  and ou tpu t  da ta ,  o r  fo r
opera t ions  w i th  d i f fe ren t  te rmina ls .

Each record  area  de f ined must  be  la rge  enough to  conta in
the  name f ie ld  and the  max imum length  o f  da ta  to  be
rece ived as  input  in  the  record  area  or  to  be  t ransmi t ted
as output from the record area. Define each record area
you requ i re  as  an  ar ray  us ing  an  exp l i c i t  spec i f  i ca t ion
s ta tement .  Def  ine  the  ar ray  as  type  INTEGER"2.  You
may spec i fy  an  in i t ia l  va lue  fo r  the  e lements  o f  your  record
area ar ray  by  us ing  the  DATA s ta tement .

Def ine  the  da ta  por t ion  o f  the  record  area  as  requ i red  by
your  record  fo rmats .  You shou ld  de f ine  a l l  da ta  i tems as
l i te ra l  o r  unpacked da ta  un less  da ta  i s  to  be  t rans fer red
over  a  BSCA l ine  us ing  Tex t  Transparency  (see index  en t ry
terminal attr ibutesl ,  when you can define data f ields of
the  record  area  as  b inary ,  packed.  o r  hexadec imal .

Many FORTRAN app l ica t ion  programs requ i re  tha t  the  same
record areas be used for records with dif ferent formats. By
defining each record area array needed by the program and
us ing  EOUIVALENCE s ta tements ,  you  can redef  ine  the
record  area  ar ray  in  a  d i f fe ren t  fo rmat .  The EOUIVALENCE
statement specif ies that the redefined record area format
shares the same storage locations as the original record area
ar ray  de f in i t ion .

Example: Figure 5-1 shows how to def ine a record area
whose record may be in either of two formats. The
EOUIVALENCE s ta tement  ass igns  the  ar ray  LTERM to
the same storage locations used by the f i rst six elements
o f  MAR EA,  AR RAY1 to  the  same loca t ions  used by  the
nex t  30  e lements  o f  MAREA,  and ARRAY2 to  the  same
locat ions  used by  the  las t  20  e lements  o f  MAREA.  The
DATA s ta tement  in i t ia l i zes  the  s ix  e lements  o f  the  te rmina l
name ar ray ,  LTE RM,  to  b lanks .
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FORTRAN Cor l ing Form

P U \ C H I N G

FORTRAN STATEMENT

Figure 5-1.  Def in ing a Record Area Array

Parameter List

You must  a lso  de f ine  one or  more  parameter  l i s ts  in  your
program (see index enlry parameter l ist l .  Define each
parameter  l i s t  you  requ i re  as  an  e igh t  e lement  a r ray  us ing
an exp l i c i t  spec i f  i ca t ion  s ta tement .  Def  ine  the  ar ray  as
type lNT l IGER"2.  The f i rs t  four  f  ie lds  o f  the  parameter
l i s t  shou ld  be  de f  ined  as  two-bv te  numer ic  e lements .  You
can in i t ia l i ze  these f  ie lds  by  spec i fy ing  them in  a  DATA
statement. These f ields are, in the l iequence they must be
def ined i r r  the  parameter  l i s t :

1 .  Return  code f  ie ld .

2 .  Oper ra t ion  code and mod i f  ie rs  f ie ld .

3 .  F ie ld  used jo in t l y  fo r  ou tpu t  da ta  length ,  ac tua l
input  da ta  length ,  count  o f  ou ts tand ing  Inv i te  Inputs ,
and a t t r ibu tes  ident i f ie r .

4 .  Ma> l imum input /ou tpu t  da ta  length  f  ie ld .

These f ie lds  a re  the  on ly  f ie lds  you re fe rence in  your  app l i -
ca t ion  program.  The remain ing  four  f ie lds  o f  the  parameter
l i s t  a re  no t  re fe renced d i rec t l y  by  your  FORTRAN program.
However, they must be def ined because space must be
reserved fo r  them.  Your  p rogram shou ld  never  in i t ia l i ze  o r
set these f ields.

Un less  requ i red  by  your  p rogram,  you do  no t  need to  de f ine
separate parameter l ists for each operation type nor per-
manent ly  assoc ia te  a  parameter  l i s t  w i th  a  par t i cu la r  record
area ar ray .  The number  o f  parameter  l i s t  a r rays  you de f ine
in  your  p rogram need no t  be  the  same as  the  number  o f
record area arrays.

c-z

Example: Figure, 5-2 shows how to define a parameter l ist
a r ray  in  a  FORTI IAN program.  The EOUIVALENCE s ta te -
ment assigns LRI-C to the same storage locations as the
f i rs t  e lement  o f  the  parameter  l i s t  a r ray ,  LOPC to  the  same
locations as the sr:cond element, LOUTL to the same loca-
t ion  as  the  th i rd  e lement ,  and L INL to  the  same loca t ion  as
the  four th  e lement .  The remain ing  four  e lements  o f
LSTPRM are the required work area and are not set by the
FORTRAN program.  The opera t ion  f ie ld ,  LOPC,  is
in i t ia l i zed  to  2 fo r  a  PUT opera t ion .  The ou tpu t  da ta  length
f ie ld .  LOUTL,  i s  in i t ia l i zed  to  48 .  Th is  va lue  migh t  be  the
length  o f  the  f i rs l  ou tpu t  message.  The max imum input /
ou tpu t  da ta  length  f  ie ld .  L INL,  i s  in i t ia l i zed  to  60 .  Th is
va lue  migh t  be  the  to ta l  leng th  o f  the  da ta  por t ion  o f  a
record area used rruith this parameter l ist.

Return Code Values

The CCP ignores the contents of the return code f ield of
the  parameter  l i s t  a t  the  beg inn ing  o f  a  communica t ions
operation. At thr- '  completion of each operation, the CCP
places  a  b inary  var lue  in  th is  f ie ld  ind ica t ing  the  s ta tus  o f
the operation.

Th is  va lue  ind ica tes :

a  The opera t ion  comple ted  normal ly  (va lue  o f  zero  fo r
noncha ined opera t ions ,  14  fo r  cha ined opera t ions)

o  The opera t ion  resu l ted  in  an  l /O er ro r  (negat ive  va lue)

o  The opera t ion  resu l ted  in  an  except iona l  cond i t ion
(pos i t i ve  va lue)



FORTRAN
P R O G R A M

A T  f  M E N

N U M E E R

Figure 5-12.  Def in ing a Parameter L ist  Array

The CCP places th is  value in  the return code f ie ld of  the
parameter  l is t  before return ing to your  FORTRAN program.
The FORTRAN program must  check the return code value
upon the complet ion of  each operat ion.  Speci f  ic  return
code values and their meanings are given in Appendix F:
Return llodes.

Operation Code Values

For each communicat ions operat ion,  you must  set  the
operation code field of a parameter l ist to a value which
indicates the specif ic operation being requested. You must
set  th is  ' ra lue wi th in your  FORTRAN program. This f  ie ld
can be set  by in i t ia l iz ing the f ie ld in  the def in i t ion of  the
parameter l ist array or by moving constants into the oper-
ation code array element during execution (see Settrng
Fields in the Parameter Lrst later in this chapter).

The CCP does not  change th is  f ie ld dur ing the communica-
t ions op,erat ion;  the contents of  the f ie ld are. the same af ter
complet ion of  the operat ion as they were at  the beginning
of the operation. See Chapter 2: Standard Application
lnterface to the CCP for descriptions of the valid operations,
Appendix E: Operations Codes summarizes the operations
and operat ion code values.

FORTRAN STATEMENT
1

SETTING THE CONTENTS OF THE PARAMETER L IST
A N D  R E C O R D  A R E A

You must  se t  the  conten ts  o f  the  fo l low ing  areas  be fore
per fo rming  a  communica t ions  opera t ion  in  FORTRAN:

1.  Parameter  l i s t  a r ray ,  i f  d i f fe ren t  f rom the  las r

opera t ion .

2 .  The program narne or  the  symbol ic  te rmina l  name

in  the  f i rs t  s ix  e lements  o f  the  record  a tea  ar tav .
(Th is  s tep  can be  omi t ted  i f  a  te rmina l  name is  no t

requ i red  fo r  the  opera t ion ,  o r  i f  the  name is  the
same as  in  the  prev ious  opera t ion . )

3 .  Outpu t  da ta  in  the  da ta  por t ion  o f  the  record  area
ar ray  i f  the  opera t ion  is  an  ou tpu t  opera t ion .

Sett ing Fields in the Parameter List

You re fe rence four  parameter  f ie lds  w i th in  your  FORTRAN
program.

o  Return  Code f  ie ld .

Opera t ion  Code f  ie ld .

F ie ld  used jo in t l y  fo r  ou tpu t  leng th ,  e f fec t i ve  input

length ,  count  o f  ou ts tand ing  Inv i te  Inputs .  and a t t r ibu tes

ident i f  ie r .

Max imum input /ou tpu t  leng th  f ie ld .
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You nee<J set  only  the operat ion code f ie ld and the maximum
input /output  length f  ie ld for  input  operat ions.  l f  you are
doing an output  or  an Acquire Terminal  operat ion,  you
must  a lso set  the f ie ld used as the output  length or  at t r i -
butes identifer. You need never set the return code field;
it is used only by the CCP to return information about the
operat ion to your  FORTRAN program.

Operation Code

Whenever a communicat ions operat ion is  issued,  th is
f ie ld must  conta in a value indicat ing the operat ion to be
performed. You can set this f ield when you def ine the
parameter l ist array by specifying a DATA statemenr:

DATAOPCI2I

You can a lso  se t  th is  f  ie ld  by  spec i fy ing  an  ass ignment
s ta tement .  You can ass ign  i t  e i ther  a  numer ic  va tue  or  a
numer ic  var iab le .  In  the  fo l low ing  example ,  the  opera t ion
code e lenren t  o f  the  parameter  l i s t ,  LOpC,  i s  ass igned the
va lue  2 .

The fo l lowing example sets the operat ion code array
element ,  LOPC, loy moving the numer ic  var iable,  PUTOP,
into i t .  PUTOP is  def ined wi th the value 2.
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The CCP never  n rod i f  ies  the  va lue  in  the  ooera t ion  code
f ie ld .  You do  no t  need to  rese t  the  f ie ld  i f  the  opera t ion
to be performed is the same as the last operation using
th is  parameter  l i s t .

For  more  in fo rmat ion  on  the  va l id  opera t ions ,  see  the
chapter Standard ,Application lnterface to the CCP.
Appendix D'. OpsysTi1n Codes summarizes the operations
and opera t ion  code va lues .

Outpu t Length /A,ttributes I dentifier/Count of Outstanding
lnvite I nputs/Effective I nput Length

The th i rd  f ie ld  o {  the  parameter  l i s t  can  conta in  one o f
four  d i f fe ren t  va lues  depend ing  on  the  type  o f  opera t ion :

. Output Length

Att r ibutes ldent i f ier

Count  of  Outstanding Inv i te Inputs

.  E f fec t i ve  Input  Length

The f i rs t  two va lues  you must  se t ;  the  th i rd  and four th
are  re tu rned va lues  se t  by  the  CCP fo r  cer ta in  opera t ions .

You can se t  th is  { ie ld  when you de f  ine  the  parameter
l ist array by mearrs of a DATA statement, or by means of an
ass ignment  s ta tement ,  jus t  as  you se t  the  opera t ion  code
f ie ld .  You can ass ign  i t  e i ther  a  numer ic  va lue  or  a  numer ic
var iab le .
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Output Length: For output operations, you must place
into this field the length of the data you wish to write from
the record area in your program. This length does not in-
c lude t t re s ix  e lements at  the beginning of  the record area
array fc , r  the name f ie ld.  This  length must  be less than or
equal  to  the output  length speci f ied for  the four th f ie ld of
the parameter l ist. The output operations you must set a
data length for are:

o Put

o Put-l$o-Wait

o Put--fhen-Get

o Chain Task Reouest

.  Release and Task Chain

You must reset this value if the output data length differs
from the last operation using this parameter l ist or if the
field wers modif ied by the CCP. This field is modified by
the CCP for the following operations:

o Get

o Put-'fhen-Get

Accept lnput

Accept No-Wait Input (5704-SC2)

Get Terminal Attributes

Acquire Terminal

Release Terminal

o Relerase and Task Chain

Attributes ldentifier: lf your operation code specifies an
Acquire Terminal operation which sets the attributes of
the ternrinal to be acquired, you must place into this field
a value that identif ies the attributes you want to assign to
the ternrinal. This numeric value must correspond to the
number you assigned to the desired set of attributes in an
Assignnrent run,

Effective lnput Length.' you do not need to set this value.
For eaclh input operation, the CCp places the actual length of
the data passed to your FORTRAN program in this field
before it returns control to your program.

Count a'f Outstanding lnvite lnpu$.' On a Release Terminal
operation and on any input operation that results in a 0g
return code (terminal entered data mode escape and issued

a /RELEASE command).  th is  f ie ld is  set  by the CCP to
the number of  Inv i te Input  operat ions st i l l  outstanding.  l f
th is  is  a mul t ip le request ing terminal  (MRT) program, th is
number inc ludes not  only  the Inv i te lnputs you have issued
that have not yet been satisfied by an Accept Input operation,
but also the number of additional terminals that have re-
quested your program but are not yet being served by your
program,

Maximum lnput Length/Output Data Length

For each operation involving input data, you must enter a
numeric value into the fourth field of the parameter l ist
indicating the maximum amount of input data you expect
to receive. For each operation involving output data, you
must  enter  a numer ic  value indicat ing the maximum amount
of output data you expect to transmit (in this respect, the
FORTRAN communications interface differs from the
standard interface defined in Chapter 2). This output length
must be greater than or equal to the output length specified
in the third f ield of the parameter l ist, but no greater than
the size of the data portion of the record area with which
lhis parameter list is used, or unpredictable results can
occur. The value does not include the six elements at the
beginning of the record area array for the terminal name,
The input operations for which you must place a value in
th is  f ie ld are:

o Get

Inv i te Input

Accept Input

Accept No-Wait Input (5704-SC2)

Put-Then-Get

Get Terminal Attributes

. Stop Invite lnput (in case input cannot be stopped)

The output operations for which you must place a value
in th is  f ie ld are:

o Put

o Put-Then-Get

o Put-No-Wait

o Chain Task

o Release and Task Chain
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You can set the value of this f ield when you def ine the
parameter l ist area by specifying a DATA statement or by
specifying it in an assignment statement. CCP never
modifies thre value in this f ield. Therefore, you do not need
to reset it unless the maximum input/output length for this
operation is different from the value set in this field the
last t ime thris parameter l ist was used. However, if this
parameter l ist is used with more than one record area, you
may need to a l ter  th is  value dur ing execut ion of  your
FORTRAT\l program.

Example of Setting Fields in the Parameter List

Figure 5-3 shows how you can set the operation, output
data length, and maximum input/output data length f ields
of a paramL'ter l ist. The maximum input/output data length
element  is : ;e t  by in i t ia l iz ing i t  to  125 in a DATA statement .
It does not need to be reset unless you wish to receive (Get)
or transmit (Put) data longer than 125. The operation code
element and the output length element are set by assigning
them numer ic  values.

Setting the Record Area

The record area consists of a six-position name f ield and a
data area. For an operation with a terminal. except for
Accept Inprut and Shutdown Inquiry operations. you must
p lace the s 'ymbol ic  name of  the terminal  to  be involved
wi th the operat ion.  For  Task Chain Request ,  you must
place the name of the requested program in the name
field. You must also provide the data to be transmitted
in the data elements of the record area array when an
output operration is to be performed.

Name Fielcl

For  operat ions involv ing a terminal  the name you p lace in
a record arLoa array must have been assigned to your program.
You may a lso ident i fy  the request ing terminal  by us ing s ix
b lank e lements as the terminal  name i f  your  program is
not a multtlple requesting terminal (MRT) program (see
index entry). *e Chapter 2: Standard Application Pro-
gram lnter)face to CCP for more information on the valid
terminal  names.

For a Task Chain Request  operat ion,  you must  prov ide the
name of  the program to be loaded in th is  f ie ld.

You may set the name field when you define the record
area array by specifying a DATA statement or by specify-
ing it in an assignn'lent statement. You need not reset the
terminal  name array e lements i f  the terrn inal  to  be used is
the same that was named the last t ime the record area array
was r.rse.j, unless tlre name was modified by CCP. CCP
modi f ies the terminal  name f ie ld of  the record area in  the
fo l lowing s i tuat iorrs  :

o Upon completi,on of an Accept Input operation, CCP
sets the name f  ie ld to the name of  the program or  ter-
minal whose data is placed in the record area array.

o Upon complet i ,on of  any operat ion us ing the f ie ld name
array e lement  set  to  b lanks,  CCP sets the name element
to the name of the requesting terminal .

Output Data Area

lf the operation to be performed is an output operation,
you must provide the data to be transmitted in the data
portion of the recr:rd area. You do not need to provide

data in the record area for operations other than output
operations because either the data area is not used or data
is provided to your program by CCP in this area. Data
provided to your program by CCP overlays the information
previously  in  the data por t ion of  the data area.  For
example, the input data transmitted to your program by
the Get part of the Put-Then-Get operation overlays the
output data transrnitted from your program by the Put
part of the operation. See the Chapter 2: Standard
Application Progritm lnterface to CCP for more information
on transferring datta.

Note: lf the message to be sent is shorter than the total
length of the data area, you need not clear the excess area
to blanks.

Example of Setting the Becord Area

Figure 5-4 shows lrow you can define and set the record area
when i t  is  used for  both input  and output  operat ions.
Assume CCP has set the terminal name and data area as the
resul t  o f  an Accept  Input  operat ion.  The FORTRAN pro-
gram then resets the data area for an output operation by
moving the message "TRY AGAIN INV DATA" to the data
portion of the record area array. This message overlays the
input data transmlitted to the record area array by the Accept
Input  operat ion.  Later  in  the program, the terminal  name is
reset.
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Figure 5-3. Setting Elem€nts in the parameter List Array

The parameter l is t  is  def ined as an 8-
element array. Each element is two
bytes long.  l t  is  then redef ined in an
EOUI VALENCE statement.

Maximum input /output  length

Set the operation code field for a Put ooeration.
Set the output length to 26, the length of the output message.

Reset operation code for Get operation.

Reset operation code for Put operation.
Reset output length to length of next output message.

FORTRAN Coding Form oxa.r327

FORTRAN STATEMENT

Define record area array, MAREA,
error message arrays, and othel
arrays and variables used by theIni t ia l ize the ERMSG5 array to the

desired error message.

Reset the ternrinal name in the first
six positions of the record area arrav.

Set the data portion of the record array
to the error rnessage to be transmitted
as outDut.

Figure 5-ll. Setting the Record Area
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CALLINIS THE COMMUNICATIONS SERVICE
SUBROTJITINE

Since FORTRAN does not include special statement types
for termirnal l/O operations and other communications
services, the CCP provides a communications service sub-
rout ine,  CCPFIO, that  converts  your  FORTRAN program,s
communications requests into a standard request to the
CCP communication facil i t ies. The functions performed by
CCPFIO l lor  your  FORTRAN program are:

o Loads index register 2 with the address of your pro-
gram's parameter l ist.

o Places the address of the record area into your pro-
gram's parameter l ist,

o Packs the data from A1 format to A2 before it is
passed to CCP.

Branches to the CCP.

Unpacks the data from A2 format back to Al before
it is passed to the FORTRAN program.

The CCPf: lO subrout ine must  be l inkage edi ted wi th your
FORTRAN application program. See Chapter g. program
Preparation.

After you have set the required parameter l ist array element
and the terminal  name in the f i rs t  s ix  e lements of  the record
area array, and have prepared any output data, you are
ready to request the CCP to perform the operation specified
in the pariemeter l ist array. You make this request by issuing
a CALL statement ,  speci fy ing CCPFIO. The names of
your parameter l ist array and record area array must be
passed as itrguments to the subroutine.

The format of the CALL statement is as follows:

cALL CcpFlO (parameter-list-array-name, record-area-array_name)

In  the fo l lowing example,  the name of  the parameter  l is t
array is PARM-LIST; the name of the record area array is
INPUT-OUTPUT.AR EA:

CALL CCPF IO (PARM-LIST,  I  NPUT.OUTPUT-AREA)

Control returns to your FORTRAN program at the statement
immediately following the CALL statement. When the
return occurs, the following actions have already taken place:

o For output operations, any output data has been accepted
by the CCP and, depending upon the output operation
specif ied, has been received by the terminal. In any
case, the recorrC area array is now free for you to use
again.

.  For  input  operat ions,  any input  data which was to be
received in the record area array is now in the record
area array.

For Accept Input operations, the symbolic terminal
name of  the terminal  which provided the data in  the
record area arriay has been set in the first six elements
of the record area array.

For all operations, the return code f ield in your parameter
list array has br-'en set indicating the result of the
operat ion.

For input operations, the actual input data length has
been set in your parameter l ist array.

For Release Terminal operations or for input operations
where the terrninal has released itself from the program,
the count of outstanding Invite Input operations has been
set in your parameter l ist.

For successful Task Chain Request operations. the re-
quested program is placed on the program request in-
put queue when control is returned to the requesting
program.
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EXAMI NING RETU RNED IN FORMATION

After cr:ntrol has returned to your FORTRAN program
from the Communicat ions Serv ice Subrout ine,  you should
examin,e returned informat ion suppl ied by the CCP,
inc luding one or  more of  the fo l lowing:

o The return code

.  The symbol ic  terminal  name ( i f  i t  was set  by the CCp)
or  thre name of  the program that  issued the Task Chain
Request operation.

o The count  of  outstanding Inv i te Inputs,  i f  a  Release
Ternrinal operation was performed or if the return code
value f rom an input  operat ion indicates the terminal
released itself.

o  The iactual  input  data length,  i f  an input  operat ion was
successf uI ly performec.

o The input  data,  i f  an input  operat ion was per formed

Return Code

The CCF'always provides a return code after an operation.
You should never assume that an operation is successful;
you should always check the return code. In certain cases,
you wil l f ind that no data transfer has occurred. See
Appendix E for the meanings of specific return codes and
see Programming Examples, later in this chapter, for
examples of checking return codes.

You marl wish to perform certain operations in your
FORTR,AN program depending upon the return code value
set  by the CCP. The example in  F igure 5-5 assumes that
you want to branch to one of several locations depending
upon the value of the return code. The program examines
the return code value for  the fo l lowinq condi t ions:

The o,peration was successful and no exceptions occurred.

An Etf,T was received on a successful operation.

Some other exception condition occurred.

o An l /O error  occurred.

Assume tha t  a l l  a r ray  names have been de f ined ear l ie r  in
th is  p rogram.  Note  the  use  o f  comments  in  the  example ,

Examin ing  a  Returned Name

On cer ta in  opera t ions ,  the  CCP re tu rns  the  symbol ic
te rmina l  name to  your  p rogram's  record  area  ar ray .  You
may need to  examine th is  name.

For  example ,  you  may need to  examine the  name o f  the
request ing  te rmina l  o r  the  te rmina l  tha t  p rov ided the  input
data to associate new data with data previously received
by  compar ing  the  te rmina l  name in  the  record  area  ar ray
wi th  a  saved te rmina l  name.  You can do  th is  by  spec i fy ing
a DO loop tha t  se ts  the  e lements  o f  a  s ix -e lement  save area
ar ray  equa l  to  the  te rmina l  named e lements  o f  the  record
area array. The save area array must be defineo as an area
o f  t y p e  I N T E G E R * 2 .

l f  a  p rogram can be  requested  f rom both  a  te rmina l  and an-
o ther  p rogram us ing  the  Task  Cha in  Bequest  opera t ion ,  you
may want to determine how the program was requested.
Th is  can be  accompl ished by  check ing  fo r  a  14  re tu rn  code,
ind ica t ing  a  Task  Cha in  Request  opera t ion .  Th is  in fo rma-
t ion  is  use fu l  i f  a  p rogram communica tes  w i th  the  reques tor
s ince  your  p rogram cannot  communica te  w i th  a  task  cha in
request ing  program.

The example  in  F igure  5-6  saves  the  te rmina l  name the  CCP
sets in the terminal name elements of the record area array,
MAREA,  by  spec i fy ing  a  DO loop.  The te rmina l  name
elements  a re  saved in  the  ar ray  LFEFER.
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FORTRAN

FORTRAN STATEMENT

Figure 5-6.  Saving the Symbol ic  Terminal  Name

Referencing Saved I nformation

In somc'of  your  FORTRAN programs,  you may need to
save thL' information entered on the terminals and reference
i t  la ter  in  your  program. For  example,  i f  your  program
receive!; data from several different terminals, you may need
to assor:iate new data entered on a terminal with data
previously  entered on the same terminal .  To do th is ,  you
must  save the s igni f  icant  data received f rom every terminal
you are us ing and ident i fy  that  saved data wi th the name
of  the terminal  f rom which i t  was received.  You can tnen
associate new data with the saved data by comparing
the terrninal name set by the CCP in the record area arra1
wi th th,e saved terminal  names.

You can save informat ion for  each terminal  in  a two-
dimensional  array.  Each column of  e lements in  the array
could refer  to  a set  of  e lements received previously  f rom
each terminal .  The number o{  rows and columns speci f ied
by the array depends upon the number of  data i tems and
terminals.  Upon complet ion of  an Accept  Input  operat ion,
you would then search the array to f ind the array entry  for
the ternninal  that  just  t ransmit ted data to your  program.
You can then associate the new data with the saved data bv
speci fy ing a DO loop.

Figure  5-7  shows how to  se t  up  a  two-d imens iona l  a r ray  fo r
saved in fo rmat ion  and re fe rence the  saved in fo rmat ion  in
your  FORTRAN program.  By  search ing  the  ar ray  fo r  the
saved te rmina l  name e lements  tha t  cor respond to  the  te rmina l
name e lements  in  the  record  area  ar ray ,  you  can assoc ia te
the new data with the data that was saved.

Effective Input Data Length

l f  the  Communica t ions  Serv ice  Subrout ine  reoues ted  an
opera t ion  wh ic ln  t rans fer red  da ta  to  your  p rogram (Get ,

Accept  Input ,  Get  A t t r ibu tes ,  Put -Then-Get ,  o r  S top
Inv i te  Input ) ,  the  CCP a lso  p laces  the  e f fec t i ve  length  o f
the  input  da ta  in to  the  parameter  l i s t  a r ray .  Because th is  i s
the length of thre data that was actual ly received by your
program,  you may w ish  to  use  th is  length  to  cont ro l  sub-
scr ip ted  opera t ions  in  your  p rogram.  For  example ,  you

may need to scitn the input data for a specif ic character

or  s t r ing  o f  charac ters .  To  do  th is  you must  know the
length  o f  the  input  da ta  you must  scan.
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Count of Outstanding Invite tnputs

On a Release Terminal  operat ion or  on an input  operat ion
when the return code indicates that  the terminal  re leased
i tse l f  f rom your program, the count  of  outstanding Inv i te
lnput  operat ions is  returned to your  program. On accept
no-wai t  input  operat ions wi th a return code of  04 or  16,
the count  of  outstanding inv i tes is  returned to your
program (5704-SC2 only) .  On shutdown inqui ry  opera-
t ions,  the count  of  outstanding inv i tes is  returned
(S7O4|-SCZ only) .  You may use th is  number to determine
whet t rer  your  program has any fur ther  terminals to serve
or  whether  i t  can go to end of  job.

lnput Data

l f  the operat ion requested by your  program is  an input
operarlion that transfers data, the CCp places the input
data received by your program in the seventh and succeeding
elements of your record area array before it returns control
to  your  FORTRAN program. The data is  then avai lable
for  you to use in  your  program.

USING THE SYSTEM OPERATOR CONSOLE

lf  you wish to communicate wi th the system operator
through either the 5471 Printer/Keyboard (Models 10 and
12) or  the CRT/Keyboard (Model  15) ,  you must  speci fy
operat ions as though the device is  a remote terminal .  you
cannot address the system operator console by the TypER
subroutine or accept information from the system operator
console v ia the KEYBD subrout ine.  you a lso cannor
addres;s the console or  a terminal  by us ing the READ or
WRITE statements.  Instead,  you must  speci fy  a put  or
Put-Then-Get  operat ion to CONSOL. CONSOL is  the
only name that can be used for the system operator console.

Your program can communicate with the system operator
console at  any t ime.  To receive data f rom the console,
you must  issue a Put-Then-Get  operat ion,  which:

1. "T'ransmits a message to the system operator; and

2. ,Accepts a reply from the system operator.

Control is not returned to your program until the sysrem
operator has transmitted input data to your program.

Operalions that can be issued to the console are:

o Put

. Put-Then-Get

o Get Attributes

The console is  avai lable at  a l l  t imes to communicate wi th
any program or  to enter  system operator  commands.
However,  i f  the console requests a program, i t  cannot
request  another  program unt i l  the f i rs t  program is
in i t ia ted by the CCP. l t  is  not  necessary,  nor  is  i t  va l id
to issue 6n f isrqui re Terminal  operat ion to the console in
order  to communicate wi th i t .
an input  operer t ion

Example: The example in Figure 5-8 uses the system
operator  cons<l le  as the terminal  for  a Put-Then-Get
operat ion.  Assume that  the parameter  l is t  array (LpARM),
the record are i l  ar ray (MAREA),  the console name array
(CONSOL),  arrd a l l  o ther  symbol ic  names have been
previously  def  ined.

FOBTRAN PFIOG RAMMING CONSIDERATIONS

When wr i t ing your  FORTRAN program, remember:

o You cannot  use e i ther  the READ or  WRITE statements
when addressing e i ther  the console or  te leprocessing
term ina ls .

o You cannot  use the TYPER and KEYBD subrout ines to
address the console.

o Use of  the GLOBAL and INVOKE statements wi l l  lead
to undef  ine,C resul ts  due to the storage managing charac-
ter is t ic  of  CCP.

o (Model  10;rnd Model  12 CCP) You must  not  use a
PAUSE statement .  Programs running under the CCp
are not perrnitted to issue halts.

3270 DISPLA'T FORMAT FACILITY

You can use the 3270 Display Format Faci l i ty  (DFF)
of  the CCP to a id you in format t ing and using the 3270
display. Chapt:er 8. 3270 Display Format Facility describes
the programming requi rements that  are unique to us ing 3270
DFF, inc luding the unique 3270 DFF operat ions,  addi t ional
information that must be placed in the record area for
cer ta in operat i r rns,  f  ie ld types that  are unique to the 3270,
and other  in format ion.

See Chapter 8: 3270 Display Format Facility Ior an
example of  a FTORTRAN lV program that  uses the DFF to
support  a s ingler  request ing 3270 terminal .
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PROIGRAMMING EXAMPLES

Two programming examples are expla ined in th is  sect ion:

o Et:ample / - A FORTRAN program that supports a
s ingle request ing 3270 terminal  wi thout  us ing the Display
Format Faci l i ty .

o Ex'ample 2 - A FORTRAN program that supports
mu l t ip le request ing terminals.

See Cthapter 8: 3270 Display Format Facility for an example
of  a FORTRAN lV program that  uses the DFF to support
a s ingle request ing 3270 terminal .

Example 1

Figures 5-9, 5-10. and 5-1 1 show the flowcharts, messages,
and l i r ; t ing for  a sample hote l  reservat ions inqui ry  program
written in FORTRAN. This program transmits two messages
to a 3270 Model 1 Display System (480 character screen).
The f irst message from the program requests the terminal
operator to enter a room number. The program uses the
room number as the relative record number to access a
disk f i le whose records contain guest and rate informa-
tion about the room. This information is then formatted
and displayed as the second message transmitted to the
3270 terminal. Figure 5-9 also shows how these messages
appear on the 3270 terminal .

This p ' reg;31p is  a s ingle request ing terminal  (SRT) pro-
gram llsee index entry) with no program-selected terminals;
it can receive data from and transmit data to only one 3270
terminal .  However,  mul t ip le copies of  th is  program could be
in main storage at  the same t ime ( i f  your  conf igurat ion
of  the CCP al lows th is) .  each communicat ing wi th a
di f ferent  3270 Display System. ( l f  mul t ip le copies are in
core at  the same t ime.  the d isk f i le  must  be speci f ied as
sharabrle during the Assignment stage-see index entry drsk
f ile sh,zring.l

Formtttting the Messages for the 3270 Display

Because this sample program does not use the Display
Format Facil ity, this sample program must set all formatting
control characters for the 3270 display screen into the data
portion of the record area array and transmit them as part
of the messages to be displayed (see Figure 5-10). You
can firrd the meanings of each of the 3270 screen format
characters shown in Figure 4 of the General lnformation
8ina4r Synchronous Communications System Reference
Li brary Manual, GA27-3004.

The format characters are set by specifying the arrays
LOCl, L0C2, L0C3, L0C4, L0C5, L0C6, L0C7, and L0C8
and init ializirrg these arrays to the required 3270 format
characters ( Figure 5-1 1 ). The character Z is used to indicate
hexadecimal characters since some of the format characters
can only be specified in hexadecimal. The format characters
are inserted in the data portion of the record area array by
speci fy ing an EOUIVALENCE statement  that  sets the
format chararcter array elements equal to the corresponding
element in the data portion of the record area atray.

The notes to the r ight  of  the l is t ing in  F igure 5-11 expla in
the statemen'ts used by this program to format the 327O
display screen.  You wi l l  a lso f ind the comments in  the
l is t ing helpfu l .

Notes Concet'ning this Sample Program

o Message rnode was defined during the Assignment Stage
for the 3270 terminal used by this program. (See
TERMATTR statement in CCP System Reference
Manual . l This eliminates the need to do repetit ive
input  operat ions unt i l  EOT is  received.

. To run this program using a terminal other than the 3270,
you must remove all coding dependent on the 3270.
This includes all screen formatting specifications and
3270 screern control characters within the dara.

r This program will not accept data with the program
request.

o Two different lengths are used for the output length
field of the parameter l ist because the two messages
transmitted by this sample program have different
lengths.

o This program specif ies a Put operation and a Get
operat ion us ing s ix  b lanks as the terminal  name.
CCP placer; the name of the 3270 terminal being used
in the ternrinal name field of the record area after the
first Put operation is performed.
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To keep this sample program simple, return code checking
is  kept  to  a min imum. You may want  to do more return
code chr:cking in your application programs. For example,
when you issue Accept Input you should check for the
Shutdown Requested return code (04). Also, if data
mode escape is allowed in the CCP system. programs
should check for return code 08 (terminal has released
itself from the program). lt is recommended that each
insta l la t ion design i ts  own return code checking and
console communication routines so that a standard is
establislred that is satisfactory to the installation.and
can be used by all application programs.

This program does not check the length of the input
data because the terminal operator is requested to
enter a three-digit room number.- lf less than three
digits arie entered, the program is canceled. However, you
may want to check the input data length in your appli-
cation programs.

Since these are lthe only two different screen formats
used by this pro,gram, they are both contained within
the program. For more complete applications, you
might store the screen formats on disk and read them
when they are nreeded by your program.

You could also use the Get Attributes operation in
this program. l lt you do not know whether the 3270
Model 1 or the i3270 Model 2 wil l request the program.
you can issue a Get Attributes operation to find out
which type of tr:rminal requested the program.

lf this program were coded and specified as a multiple
request ing terminal  (MRT) program wi th a MRTMAX-1
keyword on the PROGRAM assignment  s tatement  (see
CCP System Reference), multiple copies of the program
would not be allowed in main storage at the same time.
As the program is  wr i t ten,  mul t ip le copies could be in
main storage at the same time and the disk fi le must be
speci f ied as sharable (FILES keyword of  PROGRAM
assi gnment statement).



START

1. Siet  up parameter  l is t  for  put-No-Wai t
to send a message.

2. F:ormat screen for 327OMi.
3.  l r ;sue Put-No-Wai t .  (Enter  Room #

nlessage).

1.  Set  up parameter  l is t  lor  Get .
2.  Get  message (Room #) .

Retur
= t

Code
No

7

Yes

A t l
En

No

er?

Yes

Read d isk record.  (Room # is  re lat ive
rer:ord number.)

1.  lMove d isk data:  Room # Rate.
l\ame, Address.

2.  lFormat screen for  3270M1.
3. l iet up parameter l ist for Put, No

\&ait message.
4. lssue Put-No-Wait. (Room #, Rate,

l\ame, Address message).

END OF JOB

ENTER ROISM #

ENTER ROOM #OO9
ROOM # .  009
R A T E - $ 1 8 . 5 0

N A M E  - J O H N  D O E
ADDR -  114  5TH AVE SW
A D D R  . S T U R G I S .  M I N N .  5 5 1 0 1

Figure 5i -9.  Communicat ions Flow of  Example I  (FORTRAN SRT program)
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First Message

EC
CC
wcc
SBA
BA

Second Message

Figure 5-1O. Message Formats for  Example 1 (FORTRAN SRT Program)

5 - 1 8

5  s  3 7  3 a  r 9 4 l  4 t  4 2 4 -  a q  ! 6  4 7  4 s  4 9 S s '  s r i j  5 4  5 5 s , 7  g  5 . 6 0 6 1  6 ?  6 1  6 4

SF -  Star t  F ie ld
ATT - Attribute Character
lC -  Inser t  Cursor
x - Data Character
EC -Escape Character

- Command Code
- Write Control Character
- Set Buffer Address
- Buffer Address of f irst character

posi t ion in  the f ie ld

cc
WCC
SBA
BA
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/  /  l ) A J 4 +  t J \ l  I  N 1 ) - t i
* P R L J C E  S 5  I ' l A P ,  r ; 0 J E C K

I  P ( J U R A I 4  S I T F i . ] R  I

2  O E F I N E  F I L E  8 ( I o , 7 i ) , L , L A S T )

l o o o o * o * + * * + + * + $ $ + r { + r * * * * * + * * r * $ + * + + a + + { r + * r r r * + * * } v * * + + r + r + t + r r r r t * * i f
L  C U M I ' 1 U " ' ]  I C A T I J \  A R E A  *
c t $ * * * a + * r * 4 * t * + s * s * + f * + * * 8 * * + * s $ * { + * + * + * + * + r * f + * * + * $ * * + * * t * * + + t t t * t * } * +

3

5

l , \ I E G E i .  *  2  P A ( N I ( d ,  ' r r ,  l u ' O P C , O U T L , I i \ L

l r \ T E b r K  *  2  I J A R E A (  I 3 u ) , T i ' l A r ' t E { 6 } , U A I A I (  1 2 4 )

I . , l I E G h (  +  2  I u u l l (  l 2 + ) , L U c I ( 6 ) , R U r J f t X ( 9 ) r L C C 2 ( _ l )  T R A T E X ( 7 1 ,
L U C I {  3 ) , N A r ' , r L X (  7 ) , L 0 C 4 (  3 } , A D | R X I (  7 ) ,
L I J L 5  t  f  I , A D D R X Z ( 7 }

I U U I 2 (  2 6 )  ' L O C o ( t , )  ' M E S G (  l 2 l ,
L i J L t  I  t )  r  T B L A N K {  i l , L U C E (  2 )

l u ' R ] 0 | ' 4 I J ) ' l r A I E ( 4 ) ' N A M t l 2 0 ) ' A D l J R l ( 2 o ) r A D D R 2 ( 2 0 } _ -

Parameter l is t  array

Record area array

Output  area array

Message area array

D i sk  f i e l ds
Other var iables used by the program

Redef ine parameter l is t  array

Redef ine record area array

Ini t ia l ize 327O format characters and
var iables

I

I O

l t

I  t T E u f  R  $  2

I \ T E G L d .  *  2
l N T E b E , i  t  2

E A U  I  V A L E N L T

I  J J L  R  '  I  P  U  I  !  T  ,  E  , ' 1 7

(  R  I C , p A R ' 4 (  i  l  ) ,  (  u p c ,  P A R M  (  2 )  ) ,  { r J u T L  r P A R M (  3  ) '  I

L2

l 4
l 5

l 6
L 1

I d
I 9

2 0
2 I

2 2
2 3

z 4
2 5

i ) A  T A  L r J C 6  /  Z  2  |  4 0  r  L F  5 4 a ,  t ' l  4 O ,  Z  I  1 4 0 ,  2 4 0 4 0 ,  1 4 0 4 0 , /
J A I A  { r S $  / ' r  N  T  t  (  i i  J  0  f ' . 1  i  t /

Figurel i - l1 (Part  1 of  21.  Example 1 -  FORTRAN SRT Program

E a { J  I  V A L E : ! L E  ( L U c l  {  L  )  r  I J U T I  (  l .  )  ) '  ( r t U u M X (  I  ) ,  I U U T I  {  7  1 , , \
+  ( L u C 2 ( l ) , l 0 u r I { 1 9 ) ) , ( R A T E X ( l } , t 0 U I I l 2 Z I t t  - \ - _ _

+  ( I J J L ( , l u u l l t 2 e ) ) , ( t p u l N T , l o u l l ( 3 2 ) )  -  
_

E ! ) u l V A L E \ L t  ( L r l C 3 ( l ) ' t U U T I ( 1 5 ) ) ' ( N A M E x ( l ) , l i - ) U l l ( l 8 l ) '  , ?  R e d e f i n e o u t p u t a r e a a r r a y
t  { L u C q ( I ) , l r J t J T l ( 6 5 ) ) ' ( A J D R ^ I ( l ) r l O J I I ( o 8 , } r  - - - ' ' -
+  { L d C ' ( 1 . ) , l J i . J T I ( 9 5 ) ) , ( A u { ) R x Z ( I ) , t u U T I ( 9 d ) l

E t U  I  V A L E N ; E  I  L J C o (  I  ) '  I  J U T 2  t  I  )  ) '  (  I 1 E S G  {  I  } ,  l 0 U T 2  (  7  )  ) '  
- - - - - - = - - -

*  { L o C 7 t l , , 1 u u T 2 ( 1 9 ) ) ' l l E L A N K ( I ) ' I o u f z ( 2 2 1 1 '  -  R e d e f i n e m e s s a g e  a r e a a r r a y
*  {  L U C E  (  l ,  }  ,  I . J U T 2  (  2  5  }  }

I  ( I N L ' P A R | 4 ( + ) l

E l U I V A L t N L t  (  t , t A ^ 4 E  {  I  ) '  i  U A K r A {  I  )  ) ,  ( | A T A I  (  I  L  I r l A R E A  ( 7  )  )

J A I A  L U C I  /  Z 2 1 4 0 , Z f  l 4 o , Z C 7 4 o , l l i 4 o , Z 4 u 4 0 , Z L
D A T A  R U U I 4 X  / I R  U  I )  Y  #  -  I /

U A T A  L J C 2  /  l I L 4 O t  L C I 4 J , l 5 o 4 ) /
D A T A  K A T E X  / r k  A  I  E  -  t /

J A T A  L J C ]  /  Z L L 4 O I I L i 4 O , Z F S 4 O l
D A T A  . r A t r x  / ' f . , 1  A  ' 1  E  -  t /

D A  I A  L J L 4  /  Z I I 4 , ) t  I a 2 4 0 t  L 6 O 4 O /
J A T A  A L J D ' ] X I  / I A  D  | . )  R  -  I /

) A T A  L d C 5  /  Z I L 4 O t l L J 4 r t  Z C B 4 0 /
J A T A  A J D R X 2  / I A  D  D  R  -  I /

8 4 0  /
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L
2 6  J A T A  L ' J C 7  / Z I D 4 J , Z C 9 4 O r Z t 3 4 O /
2 l  D A I A  l a L A \ K  ' / 3 s r  |  /

L
2 d  D A r A  L J C a  /  t L ) + O , t t - O 4 o /

c
2 9  J A I A  I r A ' ' l t  / 6 s '  t /

c
i 0  I A T A  I J J L i . , / t $ ' / ' l P , J l f ' l l / t . t / | E N I / t t t t /

c
c + + + + * 4 * $ * + * + t * a $ * + s $ * * * + * a s * * t * $ + * s a + + 1 * * * + l * + t r * * r 8 * r + * t t * * a a i + f l * t * * *
L  A  p u t  j E ' t D L r G  T d t  r , 1 ! S S A G E  r L r , i T t K  R d r j f l  # ,  t S  S E l , t T  T 0  T H E  3 2 7 0  *
L + 4 + 1 t $ $ * + n + + * a + + * * t * * + + + + + * * * r + + n * * r * + * { r r * * * * r a i a * * * * r $ * a t t * t * * * t a l t * *

c
3 l  r l P L  =  i 4
1 2  , I U I L . 2 6
3 1  L l L  :  2 6
3 4  C A L L ^ 4 O V E  ( I L ] J I 2 , I , 2 6 I J A I A I , I )
1 5  C A L L  u u P F l u  ( P A R i , t , l O A k i : A )

C + * + + + + s + + f + t t * f a * t + * + + + s + + * + * + + t t t t t + t + + . t a a r t f t t + t + t t t t t * * t r r r r a r + t t t l
C  D 0  A  G E I  F L J R  I r l E  i < U o l t  N U T , i B E R  A N D  C H E C K  T H E  R E T U R N  C O D E  F O R  *
L  Z t R u .  I  F  I  I  I  5  N o T  r i E R 0  G O  r O  t U J .  r
L + * * i + s + * * 4 * 4 + t + * * * + * * + 4 r + r + * r a + * i s $ + r * * * r : a t * * * t r * * * * a * t t * r t a t * * * + r r r + r
c

r l P C  =  I
0 U I L  =  l i
I N L  =  I i
C A L L  C L P F I U  ( P A R l . , I  , I O A R [ : A }
l F  ( R T C . N E . 0 )  G r l  T O  2 0

c
c * * + + + + f * * t + + * + t + t * * a * + + * t * r a r r * * * r * * a r * * t t * * r J * * * * r t l * t t t t t t * l t i a a a r r * l
L  C H E L K  l F  E r ' , l I E R  A I D  K E y  d A S  O N  A T  G r I  ,  I F  t T  X A S  N O I  G O  T O  E O J  t
C  C 0 N V E R T  T H E  R o L j H  N U , ' | B E R  F R O M  A l  F O R r i A f  t O  I N T E G € R  F O R i l A I  r
L  T r t T ' I  C H I C K  T O  I I \ S r J I t h  I T  I 5  I N  I H E  R A N G E  O F  F R O I . I  O O I  T O  O I O .  *
L + + * l { t + 4 * * t * t * * a * r t * * t r $ * t t * * r * t * * + * r f * + n * a t * a * * t * * f t t i * t t * t * * t + t a r r r * r
C

I F  { 0 A T A I ( i ) . t E . E N I )  G 0  T { l  2 0
X { J o f , l  =  G t T  { U A T A t , 9 , t l , l . 0 }
I  r t R O { l M  =  X R U 0 f t
l F  ( l , t R U d t . L T . r l  G L J  T U  2 0
I l -  (  t N ( t ) O i { . G I . I O )  G 0  l r l  2 0

c
L . t r { r * t + * * $ + * $ t * * + $ { * * * * r + r l f * * + * * * * t + r * * * * t a t + * t t l i l * * t t * t a * * t * t * t a t t a
c  R E A T J  A  K E c i J ( D  F k o f l  A  D t R E c T - A c c E s S  o t s K  F t L E .  t H E  R o o t t  N U | I B E R T
L  R E P R E S E N T S  I H E  i { E L A I ' I V L  P I J S I T I t . ] N  O F  T H E  R E C O R D  I N  T H E  F I L E  I
L + t a + $ + + + + * s + * + n + r i s i * f t + t + r r t r * $ + r t a * r * t + * t * * * t r * r t t * t * t t * * a t * * t t t t * * * a
c

4 b  f t t s A 0  ( d ' l r ' l r { 0 , 1 1 ' , t r l o U U O )  l D ? t { U O i \ I , R A T E T N A M E , A D O R L A D D R 2
L

9 * t + 4 + * $ t + + + f * * + + t * f t * i + t l * + + t + * + l + * l * * * * l f t f a * ! * t * * t t l t l t * : t t a t t * * t t * t t
t 4 O V t  I H E  R L j T J M  i ' I U M B E R ,  R A T E  p E R  D A y ,  T H E  N A M t  A N O  A O D R E S S  O F  I
T H L  G U I S T  t  t T O  I H E  G U E S T  A R R A Y ,  T H E N  D I J  A  P U T  o F  I T  T o  I H E  .

36
1 l
3 8
3 9

4 I
4 2
4 )

4 5

1 2 7 , )
! $ + a + * s 4 + { { * a f t + + $ t 9 + + + * t t * i s ! * a t t f + i t * * t * * t t * t l f t * * t * * * * a f f a * t t f | | t f l t a t
c

4 I  ( . A L L  ( U V E  { R  l u r j r I , j , l r j r l T l , 1 6 )
4 8  C A L L  r . l u v t  { R A T E , l , 2 , t d r l l l , J 0 }
4 9  ( , A L L  r ' l r v E  ( R A T L , l , 4 , t d r J T L J l l
5 0  L A L L  ' l i . l v E  ( t ' l A f 4 c r l ' 2 J , t J U T L 4 5 )
5 I  C A L L  r ' l u v t  ( A D D R l r l , 2 0 , l r J t J I L 7 5 )
5 2  C A L L  r ^ l U V E  l A D D R 2 , I , 2 i ) , l 0 U I L I 0 ) )
5 )  C A L L  , ' I U V E  (  I , J U T I ' l ' l 2 4 , D A I A L t )
5 4  l r ( E I f a . Y  =  u
5 5  I J P C  =  5 4
5 6  i I U I L  =  I 2 4
5 7  t N L  =  1 . 2 4
5 8  t J  C A L L  C u P F I J  ( P A R M T  I O A R I A )

L
c a + * + * + + + + * l + a a * t * { $ t + t + + l * $ * * { + + $ + + + + + + + + $ + * * { t + t $ { t t 4 t t 4 { + a * t { 1 8 t * * * t $

C  A F T E l {  I H E  P ! i I  L s E C K  T H T  R € I U R N  c o O E  F I ] R  z E R U ,  I F  I T  I 5  r ' I I J T  {
C  Z E R J  i ( t l i { Y  T i I E  P U I  U N E  T  I M T .  *
c + t r * + * + f t $ + + t * * + t l + + t l + t + + t $ + $ t N i t + i * + t f + r { + * t t * + * t * a + t a ! * t t t * t t n d a + * * 4 +
c

5 9  I F  ( R I C . L " ]  . 0 )  u O  I U  2 J
6 0  I F  ( I R E T R Y . E Q . I )  G O  T U  2 0
6 I  I R E T R Y  =  I R E T R Y  +  I
6 2  G r l  l O  l 0
6 3  2 , J  S T U P
6 4  i 0 0 0 0  F u R r , , t a r  ( A l , l a . l . r 4 a l r 2 0 A l . r 2 o A L r 2 0 A r r
6 5  E i l n

F igure  5-1  1  (Par t  2  o f  2 ) .  Exampte  1  -  FORTRAN SRT program
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Example 2

Figures 5-12,  5-13,  and 5-14 show the f  lowchart ,  input /
output  messages,  and l is t ing for  a sample FORTRAN mul t ip le
requeltt ing terminal (MRT) program designed to run under
the CCP. This program supports up to four MLTA requesting
terminals. The terminal operator enters a seven-digit
number preceded by a +, -, or N. The CCP transmits this
s ignecl  number to the FORTRAN program.

The FORTRAN program:

o Adds the number to the value in  the accumulator
associated with the terminal that transmitted the data
if the first position is +

o Subtracts the number from the accumulator if the first
por;it ion is -

o Releases the terminal  i f  the f i rs t  posi t ion is  N.

lf a value was either added or subtracted, the new value
accunrulated for the terminal is inserted into the message
CURI?ENT VAL = sxxxxxxxxxx ENTER DATA andthe
message is sent to the terminal.

This sample program also checks for several error conditions
and transmits; the appropriate error message to the terminal
request ing the operat ion.

This sample program is not designed to show the most
effective way of performing operations. Instead, it shows
a variety of viays to do things. lt uses a variety of opera-
tion codes that show how data can be associated with a
terminal by clefining a save area array for the terminal names
and accumulated data. lt frequently checks return codes,
but you can rJo even more return code checking if you wish.
Data entered by the terminal operator must be f ixed
length.  To a l low var iable length input  f ie lds you could
include a subroutine in your program to check the effective
input  length returned in the parameter  l is t  and a l ign the
data correctl ' f . This program communicates with the con-
sole in  addi t i ,on to the request ing terminals.

The notes to the r ight  of  the l is t ing in  F igure $14 and the
comments in the l isting explain each section of the sample
program.
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l .  Set  Lrp parameter

l is t  f  or  Accept

I  npu t

2.  Accerpt  Input

Te rm ina l
a t tached

Add terminal  to
at tached l is t

l\legat ive
return code

Posi t ive return

Operator  = N

1 .  C h e c k  i n p u t

l eng th  =  8
2 .  Check  va l i d

operator

3.  Check val id data

Set up Put-No-
Wait  (message)

I  ssue Put

/ \dd or  subtract
i npu t  t o
erccumu lator

1 .  Move  " - "  t o  ou t -
put  area

2 .  Make  un i t  pos i t i on
pr i  n tabl  e

f  .  i se t  up  Pu t ,  wa i t
message

2. Put  message

l se t  up  I nv i t e  I npu t
I nv i t e  i npu t

Figure 5-12 (Part  1 of  31.  Program Logic of  Exampre 2 (FORTRAN MRT program)
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Conso le  r ou t i ne

- { l n o r t  T P  E r r o r

Conso le  Rou t i ne

Set up Put-No-

Wait  (message)

l ssue  Pu t

--{R"t"" . "  Terminal

Te rm ina l
cancel  led

Set up Release
Te rm ina l  op .
Re lease  t e rm ina l

End  o f  j ob

C lea r  t e rm ina l
name  en t r y  I n
at tached l is t
C lea r  accumu la to r

Figure 5-12 (Part  2 of  3) .  Program Logic of  Example 2 (rcRTRAN MRT Program)
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Console Routine

A4

S e t  i n d e x  =  1

Check  en t r y  i n
a t t ached  l i s t

Se t  up  S top
I n v i t e  I n p u t  O p .
S t o p  I n v i t e  I n p u l

Se t  up  Pu t -No -
I//a it (message)

l ssue  shu tdown
nressage

Effect ive i  nput

,Add 1 ro index

E N T E R

B4

1 Se t  up  Pu t - t hen -
Ge t  t o  conso le .
l s sue  Pu t ' t hen -
b e t

2 .

C4 x-'y
^tr

Set on re lease
te rm ina l  i nd i ca to r

Yes

R ETUR N

F igu re  5 -12  (Pa r t  3  o f  31 .  P rog ram Log i c . f  Examp le  2  (FoRTRAN MRT p rog ram l
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Input Data Entered by Terminal Operator

Data Entered by System Operator on5471

Output to the Console

A fixed length numeric field where Si is a +, ', or N and

X is a numeric digit. All eight positions must be entered,

except when N is entered in the first position.

Printer/Keyboard (Models 10 and 12) or CRT/Keyboard (Model 15)

In response to the messages INPUTTP ERROR TNAME-
cccccc and OUTPUT TP ERROR 

'I-NAME-cccccc 
to the

console, the system operator replie,s TA if he wants to
Try Again.  Any other  reply  (cc)  c i tuses the terminal
to be released.

These messages ilre transmitted
to the console (cccccc = terminal
name).

Output to Terminal

Figure 5-13.  Input  and Output  Message Formats for  Example 2 (FORTRAN MRT Programl

Transmitted with value
in accumulator associated
with the terminal.

lssued i f  data is  inval id

lssued if system operator replies TA
(Negative return code on Accept lnputl l

lssued for negative return code on
Stop Inv i te Input

lssued for positive return code other
than 10on StoP lnv i te InPut

lssued for return code of 0 on
Stop Inv i te Input

lssued for return code of 1 0 on
Stop lnvite InPut

14 15  16  17  1a  19  z )  21  22  23  24
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P O R T R I I I  I V

r P E 0 c E s s  n A P
1
2
t

5
6
1
I
9

1 0
l l
1 2
1 3
l 4

1 5
1 6
1 7
1 8
1 9
2 0
2 1

2 l
2tl

P S O G R A I !  I J R F O R l
I N T E G E R * 2  L  P A  R I I  ( 8 } ,  E A R  E r  ( q O } ,  T E R I '  ( t I 4 ) , L R T C ,  L O P C ,  L I I I L ,  L O U T L ,  L E P L
I  I { T E G E R  T 2  A C C  E P T ,  P U T  N I T ,  P U T  I I  I ' T ,  I  N V I  I i  P ,  P U T 6 E T .  R E L T R I , S T P I  I t V
I  r T E G E R r 2  C R N T V L  ( 3 4  ) ,  C O N S O L  ( 6  ) ,  L B L X K ,  L p L O S ,  L t r I r { U S , L I l t N ,  l l
I N T E G E R l 2  I , I I ,  J ,  J J ,  J J J .  I ! S A V  ( 2 )
T N T E G E R T 2  E R I ! S G  t  (  2 )  . E R t r s c 2  (  1 6 ) ,  E R i S G 3  ( 1  2 1 ,  8 R r s c 4  ( 1 8 ) , E R r s c 5  ( 1 8 )
I I I T E G E R T 2  E R t S G 6  ( 2 2 )  ,  e R i ! s c ?  ( 2 r l )
I N T E G E R I q  L Z E R O

Def ine parameter l is t  array,  record area
array,  save area array,  console name arrav,
output  message array,  error  messages,  and
other var iables used by program.

Set operat ion code f ie ld equal  to numeric
var iable for  Accept Input .

Determine i f  the terminal  name for  the
terminal  that  t ransmit ted the inout  data is
in the save area array.  l f  i t  is ,  the data is
added to the accumulator  associated wi th
that  terminal .  l f  i t  is  not  in the save area
array and the terminal  is  not  cancel led,
the terrn inal  is  added to the save area array.

E O O I V I L E N C E  ( L R T C ,  L P A s I '  (  1 )  ) ,  ( L O P C ,  L P r R i  ( 2 )  ) ,  ( L O U I L ,  L P r R r  ( 3 )  ) ,
I  ( L r r { L , L p A R t t  ( ' l )  }  ,  ( L E F L , L p T R ! !  ( 3 )  )

D r T A  A C C n p T ,  p U T N f  T ,  p u T t t  u T , r  N v I l t  p , p u T c E T ,  R E L T R  r /  ! . 5 \  . 5 O .  5 .  3 .  1  O /
D I T r  S T P r f i v / 1 0 2 5 /
D A T A  L P L U S , L t I n U S , L i l N I { , t B L } l K l ' + r , ' - . , r N , , r  r ,
D A T I  L Z E S O l '  0 O '  /
D A T A C R N T V L / , C 0 R R E N T  v A L = +  E

I  E  B  D  I  T  A  I , /
D A T A C O I S O L I I C O N S O L | /
D A T A  r E R f r  ( 1 ) , T E R u  ( 1 2 ) , T E R l t ( 2 3 ) . T 8 R n  ( 3 4 '  / 4 . 1  .  /
D  ̂ ' t  ̂  L INL/34  ) /
o t T A  E R ! ' t S G , l / ' T  ̂ t /
D A T A  E R i S G 2 / .  T  P  E  R  R  o  R  T  I  I  t 1  E  =  . /
D I T A  E R t t S G l / . I  N  P  U  T  O  O  r  P  O  T  . . /
D I T A  E R l t S G 4 / r T  I  y  I  G  t  I  I  T  p  E  R  R  O  R  r , /
D A T A  E R i S G 5 / | T R  y  l  G A  I  l t  I  | I  t T t  r /
' A T A  E R i : i c 6 l r c  c  p  s  H  T  D  f  N  L  l  S  T  R  E  C  -  . /
D I T A  E R l t S G T / r T  P  E  R  R  O  R  B  t  D  D  I  T  I  I  O  D  I  T  I  ' . /

Set parameter l is t  f  ie lds equal  to e lements
in parameter l is t  arrays.

I n i t i a l i ze  ope ra t i on  code  f i e l ds ,  ou tpu t
messages, save area array , error messages,
and other var iables used in program.

I t

2 5
2 6

2 1

2 8

c l l t t : l + r l t + t i t i t t t t t + f + t * t t t + + r t t t l t + t t t t * t t t t t i i t t * l * t t t l * a t t t t t t l r r r a l
C  I l = I N D E X  P o R  T E R I t I N A L  t R R t T ,  J J = S B I T C H ,  J J = 1  I I p U T ,  J J = 7  O O t p t  I -  t
C  . t J J - I D D I T I O I I A L  I N D E x  F O R  V t t I O 0 S  s f l O R T  T E R t !  p U B P O S E S -  |
c r
C  S E ' T  O P  P A B A I T E T E R  L I S T  F O 8  I C C E P T  I I I P O T  .
c t l + l * + t + l l l l l * t l t t t l l l l * t t l l t * + l t a * t t t * * * t t * t t t t a * t t t t t t * l t a S t t a t a a a t t a

L o P C = [ c C E P T  \
C * t t l + l l l l t l * * t t r r i * t r l t l l t t * t * t t t t t t * t t t * l t t r * t t t a * t t t t t a t l a t t a t t t a r r r a

0 0 1 0 0  J J =  l

C  0 O  A C C E P T  I I I P O T  C P E E | T I O N  .
C t l t l t t l t t * * l t l l l l l t l t r t * l * l * l * t l l t A i a l t l a t t t l t * l t a t t t t t * * t t t t a a a i a a t r a a

c t L L  c c P F I O  ( L P r n  i ,  i l R  E A )
c r l t f t * t l a l l * i l * l l i l l l + t l l l t t l t t r l + t t * a t t t t a t t t t * t t l t t t t t t a * t t t t * t i a a a l t
c  c H E c K  T O  S E E  I F  A  S H O T D O t f I t  f l t s  B E E I  B E Q U E S T B D  .
c t r t l t * * t f t t t t i t t t a t * t + t t t f t l t t t t t a t t t a i t * f t t t r t t t t * t * a t l f t t a t a t t a a ! r r ? l

r F  ( L 8 T C - 4 )  0 0 1 9 0 , 0 2 5 0 0 , 0 0 1 9 0
c t l a f i + t l l t t r * * + l t * t t t t t t + + t t + t a t t t t t l t t a t t l * t t * t * t + l t t t t * a t t a t t * a a t t t t l
c  D E T E R i I L E  I p  T E R t t I l t l L  I s  t L R E r D y  r T T t c H E D ,  r c o t p  I s  s E T  T o  o  I r  I
C  T I R S T  6  E L E I S N T S  I I I  I ' E S S T G E  I R E I  T I T C T I  r  5  E L B T E T T  I E N T I I i T L  I
C  T I I I ' E  I I I  T H E  ? E R I I T T I L  D I T I  S T O R I G E  I R R I T  I
c * t l t l * i t t l a l * * l t a a l t t * t a l * t i t * a a f t t t t t t t t t i t a t t t t t t a t t t a f i l a t a a t t a a a a t l
0 0 1 9 0  D o  0 0 2 0 0  r r = l , l a , 1 r

r F  ( N C o t p ( f t R E l , 1 , 6 , T E R r , r I )  )  0 0 2 0 0 , 0 0 6 0 0 , 0 0 2 0 0
0 0 2 0 0  c o N T T I U E
c t t i a l a t * t l l t t a l a r t l t a l t l t * t a t a t t t t t t t a t t t t a t t t t t t t t t * t t t a a a a r a a t a r a r t t a
C  C H E C X  T O  s E I  I F  T E N N I X T L  F T S  B E E I I  C I X C E L L ' D . I P  I t  R T S  N E t U I i  '
c  T o  l c c E p T  I l { p u T  I F  r r v r T E s  I B E  o t T s T t l t D l r c ,  I t  l t o  t x v r t B s  l R r  .
C  O U T S T I I D T X G  G O  T O  E r I ? .  .
c t t r { t * r t * * + t a t t r t l t r r l a + + r r i * t * a r t t r r r t * t t a t t t a a t t t t + r t r t t a t a a a t t t a a t a l

r F  ( L R T C - 8 )  0 0 2 5 0 , 0 0 2 2 0 , 0 0 2 5 0
0 0 2 2 c  r F  ( L E r L )  0 0 1 0 0 , 0 9 0 0 0 , 0 0 1 0 0
c l t r r * + t + r * t t t t r r r t * l a f r t i * * t t r t f t r r + * i r t t l i r r t * * t r a r r * r r r l r t t r r r * r r r r * l
C  T O C I T E  I  B L I N K  6  E I E T E N T  T E R I ' I I I I L  I I T E  S P T C E  I l l  T H E  T E E r I I I L  D I T r  I
C  S T O R  A G E  A R R I Y  I
C  N O T E :  N o  | ' O R E  T H I N  4  T E R d f N A L S  r I L L  B E  T L L O T B D  T O  C O I I U f , I C I T B  ,
C  f l I T H  T H I S  P R O G R A I . I  I F  A S S I G N 6 E N T  S P E C T P I E S  I I  T E R I T X I L S  I
c r * + i t r t t t t t t t l r t r * t r t * r t t t t * t t t + * l r r t t i r r t * t r * r * t r r t r r t r r + r a r r t * * r r r r r l
0 0 2 5 0  D o  0 0 3 0 0  I I = 1 , t I . , . 1  1

r F  ( T E R t t  ( r I )  .  E Q -  L r J t X r )  G O  T o  0 0 r r 0 0
O O  I O O  C O N T I N U E
c t * + r r * + + a * t r i * * + r r r r r a t * r * l * t f r t $ t + t t * * f i r t a r t ? a + i t r t t r t a t t t r t r t r r a r r i l
C  I N : ; F R T  T H E  N E I I  T E R I . I I N I L  i l I N E  I N T O  T H E  S P I C E  J U S T  L O C A T E D  T f D  Z E R O  '
C  T H P  A C C U I I U L T T O R  A S S O C I  [ t E D  f l I T H  T H I S  L O C I T T O I I  I
c t l r t r r t t r t r r l * t a r + + + t + t + 1 * t + + * i t a t * r t r i r t * * t * 1 t t r t * r t r r r r l + r * a t a * t a r r * r
0 0 i I 0 0  : : l L L  t ! o v E  ( r , t a R D A ,  1 , 6 , T E F r , I I )

c A L L  t ' I L L  ( T E R n , I I + 6 , T I r  1 0 , L Z E R O )
c o  T o  0 0 6 1 0

c r r i + + l t t + t r r t t l * t * + r * r i + l t * r r a * * t t t * t t t r t * * r a r r r r r * t t t t * * t t t * * r t r r r r r r a
C  C H I I C K  T O  s R E  T F  T E R N I N A L  H I S  B E E I I  C I X C E L L E D .  r F  I T  R T S  G O  I T I K E  t
C  T E R I I I N I L  t {  T T  E  I R  E A  A V I  I L A B L E  F O R  N E I I  E I I T S Y  I
c * t r * + * l t r r t r + * * t t t t t * * t t r t t r r t * * * t + * + * r a l t t a * a r r r t + i t r r + f , t * + t r a r a f a r r r t

Figure 5-14 {Part  1 of  41.  Example 2 -  FORTRAN MRT program

2 9
l 0
3 1

1 ? ,
3 l

l 4
l 5
3 6

3 7
3 8
l 9



r l l  0 0 6 1 0  r F  ( L R T C )  0 2 8 0 0 , 0 0 6 5 0 , 0 0 7 0 0
4 2  0 0 6 s 0  r F  ( n r R D A ( 7 )  -  D Q . T N N N )  c o  T o  0 4 8 0 0
4 3  r F  ( L E F L - 8 )  0 0 ? 0 0 , C r 0 6 6 0 , 0 0 7 0 0
4 q  0 0 6 6 0  r F  ( [ r R E r  ( 7 ) .  E ? . L p L U S )  c O  T O  0 0 9 0 0
4 5  I F  ( r r R E t ( 7 ) .  E 0 - L r r i l u s )  c o  T o  0 0 9 0 0

0 0 6 0 0  r F  ( L R T c - 8 )  0 0 6 1 0 , 0 q 9 0 0 , 0 0 6 1 0
c t + t t t r l l a t * * t l * * t r * l r t t + t * t t i t r r a + t r r * t * t t * t * t + r a r * i t a r t * * t t * t * r r l a t t t a
c  c H E C K  F O R  I N p U T  E R R O R  I N D I C I T I O I t S ,  I S S U E  E R R O n  i E S S l c S  I F  R E T 0 I X  *
C  C O D E  N O T  E O U T L  T O  O ,  O R  I F  L E N G T H  N O T  8  i
c  c H E c K  F O F  V A L r D  O p E E t T O R ,  r F  O p g R T T O R  E 0 U I L  T O  N  G O  R E L E I S E  t E R i I i t L
c t + r t t t r t + * t + l * + * t * i l t r * * * l t l r l l + a r r t * t i t r r r t a t t t t r i r * t a t * t * * * + t r a t * r f a i

l l  the f i rs t  posi t ion of  the input  f ie ld is  +,

the data is  added to the accumulator  e le-
ment associated wi th the terminal  that
t ransmit ted the data.  l f  the f i rs t  posi t ion
is - ,  the data is  subtracted f rom the termi-
na l .  l f  t he  f  i r s t  pos i t i on  i s  N ,  t he  t e rm ina l

is  checked to see i f  i t  is  cancel led.

Insert  accumulated value associated wi th
the terminal  into the output  message and
d i sp lay  i t  on  t he  t e rm ina l .

y 'Vote. '  When the last  terminal  at tached to
an MRT program is processed, issue a Re-
lease Terminal  operat ion to that  terminal  in
order to check the count of  outstanding
Inv i t e  I npu t s .  l f  t he  coun t  i s  g rea te r  t han
zero,  the program can issue an Accept Input
ope ra t i on .  Fo r  examp le ,  suppose  an  MRT
prog ram i s  se r v i c i ng  t he  max imum number
of  requestors and one or  more addi t ional
requests are queued to the program. l f
the program receives a shutdown-requested
return code (04) and goes to end of  job

without  checking the count of  outstanding
Invi te Inputs,  the program terminates wi th
a 2C terminat ion code (going to end of  . job
w i t h  ou t s tand ing  I nv i t e  I npu t s ) ,  and  each
of the queued terminals receives an 5O6
message (program cancel led -  shutdown).

c l t l l l t a t t t l * * a t t t l t l t l t * * t * l * t a a t l t t t i * * t t t t t t t t t t * * t + t + t t a + t t t t t t a t t t l
c  t s s 0 | l E  B t D  o p E R t T o n ,  I S S U E  I I | V A L I D  D A T |  l t E S S t G E  .
c t * t l r t l t * t + r * i * t * * t * * t + t t * t a t * * r l r + t t i * t t l + t t * * a r t t + r a t a f r t f t t l l * * l r r t r

4 6
4 7
4 8

0 0 7 0 0  c r L L  n o v E ( E R r s G 5 . ' 1 ,  1 8 , t ! t R E A , 7 )
L O U T L = ' l B
G O  T o  0 4 3 0 0

c + r t t l t t t l t l t l t * * t l t l t f l t l a t t t t t t + t * t t t t l a ! t * t t t * t r t a * t t t t t t * * t * t t t t t t t t
C  C O N V E R T  T H E  V A L U E  P E C E I Y E D  A S  I X P U T  F R O N  C R I R T C T E R  ( I 1 )  T O  Z O f , E D  '
c  D E C I I I A L  ( D 1 )  P O t i r T  i
C  I F  N  N O T  E O g A L  T O  O  s E T  U P  I N V A L I D  D T T I  T E S S I G E  I
c f a + l l * * t a + t t f t + + t * i l t * l t a t t t t * * * l t l t t t * t t l * f t t t t t t t * * * t t * t l t t t t t t t t t l l l

4 9  0 0 9 0 0  n = 0
5 0  c l L L  A l D E C ( | | r R 8 A , 8 , 1 q , N )
5 1  r F  ( N )  0 0 7 0 0 , 0 1 0 0 0 , 0 0 7 0 0

c t * r * f t + * * * t r l t i i l l + t t t l t f i t - l f l t a * t t * t t t t + t * ? t t + a t * t t * t t t + t + t t * a t t t t t t l t
C  I I O I  A D D  T H E  V I L U E  F E C ' E I V E D  I S  I I { P I ' T  T O  T H E  V A L U E  I I I  T H B  I
C  A C C U I ' I T L A T O R  I S S I G N E D  S I T H  T H E  T E R N T N T L  X T T I E  '
c l * t t * * l t + t i + l a t * t t l t i t a t l t * t t t t t t t + i + + t * * l i 1 t t * a + * + t t t + + f t t t t t t t t * * l t * *

5 2  0 1 0 0 0  J J J = I I + 6
5 3  N = 0
5 4  r F  ( r ! [ R E A ( 7 ) . 8 ? - L t l r N r r s )  G o  T o  0 1 5 0 0

c t t * t l t l l t r t t t * r i t t a t t i t l * t * t t t t t t r t l t * t t t t a a t t t * * t s r a * a t l t a t t i t t t t t * * t *
C  A D D  V I L O D  R E C E I  V E D  T O  V I L O E  I T I  A C C U I I U L I T O R  I
c * t l l t r l t t l t l i l * l t t t + t l t * t r f t + t t * t i a * i * t t t a a t t t t t + t i t t t t a t l l * l i * a t a i t t t i

s 5  c a L L  A D D  f t r A R 8 A ,  l l ,  l r r , T E R t ! , J J J , J J J + q , N )
5 6  G O  T O  0 1 6 0 0
5 1  0 1 5 0 0  c t L L  s u B ( r A R E A ,  l 1 ,  l r . t . T E R n , J J J , J J J + 4 , N )

( - * i a r + l + t * l * t t l l t l t * a + l l t t t * t t f t t t t * t t t t t t l t t t * t t t t t * a t t t t t t * t a t a t t t t t * l
C  S E T  U P  T O  D I S P L A Y  R E S U L T S  I N  A C C U I O L T T O R ,  T O  T E N I I T I L  '
C  T O T E :  I P  O V E R F L O I I  O C C U R R E D  M A X  V A L U E  h l I L L  3 E  D I S P L A Y E D , I L L  9 . S  '
c t + + t t r a t i l t l a t l l a l l * t r a t t a t l t f , i l t l t t t t t t t t t * t t t t t t t t + t t t l t t t t l t l a t a a t l *

5 8  0 1 6 0 0  c A L L  ! t o v E ( c R I T V L , 1 , 3 4 , l t t R E r , ? )
5 9  C I L L  l o V E ( T E R [ , J . r J , J J J + q , r t R f , t , 2 5 )

c  r t i  I  t t l * l t l  t t l + l  a f r l a t t l  f * l l *  |  + t  * * t *  * a t t a  t t * * t t t  t t  a f t  t t t t t a t * t  * *  t a t t * + *
C  : ; E ?  I N D I C I T O R  I I  A C C O R D I I { G  T O  T H E  S r G T  O F  T H E  I C C U I T U L T T O R  V I L U E  T H E T I T
C  S E T  L T S T  D I G T T  O F  A C C U I ' O L I T O R  V I L O E  P O S I T I Y E  '
c * l t l + r i l + * l t * t + + t l * l t t t r i t t t a t t l t t t t t t * t t l t t t t * t * * * r a a t t l t t t t a t t t t l t t a +

6 0  C A L L  N s r c N  ( i l A R 0 A , 2 9 , 1 , n )
6 1  r F  ( N )  0 1 8 0 0 , 0 t 9 0 0 , 0 1 9 0 0
6 2  0 1 8 0 0  l t A R E l ( 1 9 )  = L l t I t l 0 s

c t + t a t a t * t + * t + + l * l t t l i t a t t i * t t f * t t t t a + t * t t l r l t a t t t t t t * * l * r t a t l t * a t t a * t t t
C  C O N V E R T  T H E  Z O N E D  R E S I ' I , T S  T O  C I I A R I C T E R S  I f  1 1  F O R T A T  P O R  O U T P U T  A
c t t + a r l i l t t t l l t * l t l t a t l i * r l r t l t r * t + t * t * t t t t t t t a t t a t * t t t l t t t t l t t r t t l l * * t a

6 l  0 1 9 0 0  N = 0
6 l r  c r L L  D E C A l { t t l R E t , 2 0 , 2 9 , x )

( ' * a t + t t l l l a i t l r t * t t + t + l * l * + l a l t t i + t t * a t t t t i t l t t t * t t t * t t t * + t t t t t t t t t a t l t l
C  s E T  U P  P I R I T  L I S T  F O R  P U T  T E S S A G E  | I I T  A
c l t t t * l l l t l l l t l l l l a l t l + i t t a t * t t t t t t t t t t t t t t t t t t a t t t + t t * t * t t t f t a l t t t l t t t l

6 5
6 6

c l t a t l t l * l * f l + t f * a * i * t * i t * t t a i t t t l t t t t + + t t * t t I t a t i t * t t t t t t t t t t t * * t * l t t + l
C  D O  P U T  I I E S S A G E  T A I T  O P E R A T I O N  T
c l t l t * ! l t l + t l t t t t l l * l t l l l * t * t t t t t i + t t t t t + t t t + f l * t a t t t t t t t t t t t t t t t t l t l t + l

6 7  c t L L  c c p r r o  ( L P I R [ ,  n l B E r )
c + t l t + t * i t t l a l l + l l t * l t a t t t t t t l a t t t * a t l i t t t t t t r t t t t t a * t t t t t t t t t t t t t t * l t t t

C  C H E C K  R E T I ' R N  C O D E  T O  S E E  I F  O P E R T T I O N  T A S  S O C C E S S F T ' L  A
C  I F  R E T U R N  C O D E  N O T  E Q U I L  T O  Z E E O  G O  I S S U B  E R R O R  T E S S I G B  *
c t a t * a i t + t i l t l t + l i + t l l f * * * * t * t l t t l t t t l * + t t t t * t + t t + t t a t t t t a t t t a l l t t l l t t a t

r F  ( L R T C )  0 2 1 0 0 , 0 2 2 0 0 , 0 2 1 0 0
0 2  I  0 0  J J = 7

G O  T O  0 2 8 0 0
c l + t * t l a t t t l l t t t t l r + t t l t r l t l l a * t t t t t l l a t t t t t t t i t t * t t * t t t t t t t t * t t * l a a t t t l
C  S E T  U P  P A R T T E T E &  L T S T  F O R  I T Y T T E  I T I P U T  '
c t t * i l * l l r l t l l t l t t i * l t l l t r t t l t t t t t t t t t l t t * t a t t t t t t * t a t t * t * a t a t a t a t t t t t l l
0 2 2 0 0  L o P C = I N v I N P
c t l a l t r l + t t t i t * t l l l l t t l l t * * * t t t * t t * t t a t t * t l t t t t * t t t l t t * t t t a t t a a t t a t t t a t a
C  D O  I N V I T E  I I I P U T  O P E S I T I O I T  t
c + l t + t a t t t t i t t l l t t + t l a l l l t l + f t t t t t t t t t t t t t t t t t t t t * i t t a t r t t a t * t t a t t a t t t t a

7 2  c t L L  c c P F l O  ( L P r R r ,  t A E E r )
7 . 1  G o  T O  0 0 1 0 0

c i t t * l l i * l l * t l * l t l i t l t t t * * * t t t t t i t t a * t t t * l a f * t + t t t t t t + * t t t t t t f t t a t t * a t t t
c  H T N D L E  S E U T D O t f ,  R E Q U E S T  B y  I S S U I I c  S T O P  I f v l T E S  T O  r L L  O o T S t l t D I t 6 .
C  I N V I T E  I I { P U T S  P R E Y T O U S L T  I S S U E D  '
c t r t r t l t l i l l l t r r t t l l l t l l t t l i + f i t l t t t t t a t * a * t * t r t * t a t t a t a a t a t t t t t | a a a t t t a i
0 2 5 0 0  D o  0 2 6 0 0  r r = 1 , 1 4 ,  l l

I p  ( T E R n  ( T I I . E Q . L B L X K )  G O  T O  0 2 5 0 0
c t l t l a t t a l t t t l t l l l * f l l t t t a t t l l a * t t t t t t + t t t a t t t t l + t t + t t a t t l t a t t t i a a t a t t * l
C  S E T  O P  P A R I I E T E R  L I S T  F O R  S I O P  I U Y T T E  T | P O T  I
c l l t l t t l t t a * t l l l i i l f t t + l t + + a * r i t t t t t * t t t * a t a t t l t a t t f r t t a t t * a * t t t a a t t + a t a

-----=-- 
lf the first position of the input data is not

L O P C = P U T i l  ( T

L O U T L = 3 4

6 B
6 9
7 0

'l tt

7 5

Figure 5-14 {Part  2 of  4) .  Exampte 2 . -  FORTRAN MRT prrrgram
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7  6  L O p C = S T p r i l  y
1 7  C A L L  I t O V E  ( T E B i l , I I , I I r 5 ,  I t l ! E l ,  l )

c l l l t l l " t l t * * l t l l t l l r l t l t t r r t t t t t t t i t * a a t l t t t r a t + t t l t t t t a a a * l t a t t t a a a a a
C  D O  S T O P  I I Y T T E  I N P U T  O P E R A T I O N  I
c + * t l t t t l l t i l * l + l * l l l l l t t t t * * * a t + t * t t t t a t t t t a r t t a t t t t t a t t a t i t t l t t t t a t i a l

7 8  c t L L  c c P F r o  ( L P r R n ,  r r R E t )
c + * r + + * f l l l l l t + t t l t l l t * t l l l * t i t + t t t t t t t t t t t t + ! t * t l t t * a t t a * t t t t t t t t a t t a t t
C  I F  T E N I I I I L  N O T  C A I I C E L L E D ,  T H E N  T S S U E  S H U T D O T I {  I I E S S I G E .  T F  T E T T I i l I L '
c  c A I t c E L L E D  T H E N  G O  T O  E X I T  I p  l t o  O U T S T I I D I X G  I M T 8 S ,  E L S E  G O  .
C  S E A R C H  F O R  T I E X T  A C T I V E  T E R T I N I L .  .
c a t + * l t ! t t t * a t l * * * i t l i l l a + t * a i * * t t * * * * + t * 1 * t t t t t t t t t t i t t * t t t t r r t t t t l t t t l

7 9  r P  ( L R T C - 8 )  0 2 5 1 0 , 0 2 5 0 8 , 0 2 5 1 0
8 0  0 2 5 0 8  r F  ( L E r L )  0 2 6 0 0 , 0 9 0 0 0 , 0 2 6 0 0

c t t a * t t t r + * t l l t f l l t + t l a l * l t l * l * t t t t t a * l t t t a * t t l t * * t t a t t t t t a f t t a t t a t + * a a *
C  S E T  U P  P A R A I ' R T E 8  L I S T  F O R  P U T  N O  I T T T  ,
c t l l * * t l l t * * l l t * * l t l * l t l l l t l l a * l t * r a t t t t * i t a t l t t l t t * * t t t t t t t t r r t t t t f t t * ;

8 r  0 2 5 1 0
8 2

L o P C =  P  O T N  l T
L o U T L =  l 0

c t t r * r t r t a r * r t l r r t r r r t r t * r r * 1 r t r r * * r r r t t * t f t t t t r * t * t t * t t t t r t t r r t r r a S t a r a
C  I N S E R T  P R O P E R  S T T U T D O I } I  I I E S S I G E  T O  T E R N I X I L  R E P E R E I I C E D  I I I  T E R i I X T L  '
C  D A T I  A R N I Y .  I H E  T E S 5 A G E  I S  S E T  A C C O R D I I I G  T O  T H E  N E T I ' r r  C O D !  I
c t + a * l t l t t t i t l t t * * t t a t a t l t t l * t t * t * l t t t t t t t t l t t t t t r t f f l t a a t t t t a l a a a t a * t t l

8 . l  r P  ( L R T C )  0 2 5 2 0 , 0 2 5 3 5 , 0 2 5 2 5
8 q  0 2 5 2 0  J J J = ' I
8 5  c o  T o  0 2 5 2 8
8 6  0 2 5 2 5  r F  ( L R T C - t 0 )  0 2 5 2 6 . 0 2 5 2 - t . 0 2 5 2 6
8 7  0 2 5 2 6  J J J = 9
8 8  c o  T o  0 2 5 2 8
8 9  0 2 5 2 1  J J J =  1 ?
9 0  0 2 5 2 8  C A L L  n O V E ( E R T S G T , J J J , J J J + ? , t r t R E r , 2 9 )
9  1  c o  T o  0 2 5 5 8
9 2  0 2 5 1 5  c A L L  I r O V E ( f , t t R E A , 7 , t 4 , f r A R E r , 2 9 )
9 3  0 2 5 5 8  C A L L  ! O V E ( E R t l S G 6 , 1 , 2 2 , n r R E r , ? )

c r + l l t * t t l * l t t t l t t l t t l a t + i l f * * t i t t * i + t i t a t t t i l t t t t t a t * * a t t t t r a r r a l l l t t t l
C  D O  P U T  N O  H I I T  O P E R I T I O N
c l t l l t * t i * + l t a t t l l t l l t f l * l * t t l i t i t * t t t t l t t t t l * t t a t t t a a t a t t t a r r a a a t a r a a a a

c A L L  C C P P T O  ( L P l R I ,  I t A R E t )
0 2 6 0  c  c o n T T  x 0 E

c o  T o  0 9 0 0 0
c + f + r + r r * { * + r t * * * * r t t * * r * r . t * * r r t * * r r r t t * r r r r r * r r * r t t r t i r a t r a r t a * a i r r a r r
C  P R B P A R E  T T P U T  O R  O U T P U T  E N S O R  T E S S T G E S  I I E R E  I
C  S E T  I I P  P I S A I I E T E R  L I S T  F O R  P U T  T H E X  G E T  T O  C O I { S O L  '
c * * i t t t l t t a t l * * + t t + * * * * l l * l * t t i t * + t + t t l t a * * * t t t t t a a * t l * a t t t a r t t t t a t r r r r a

9 q
9 5
9 6

9 7  0 2 8 0 )  L o P c = P U T G E T
9 8  L O U T L = 2 8

c r r t t * * * t + + a r l t l i t a t * i * i t * l r r r * t r a r t * t t a t * t r r * r t * a t t a r + t t t f t t * a a a r t t t * t t
c  T N S E R t  r E R l t r N l L  N r i l E = c o N s o L ,  T E R I ' l r N t L  N r n E  r H E R E  E B R o B  o c c u R R E D ,  I
C  I } I D  I I I P U T  O R  O I I T P U T  E R R O R  I ! E S S T G E
c r r * r r r r + + * r a r r r r r r r r + a f r r r r t * * r r + r r * * r r + r * * r . r r r * * * a r r r r * * * r r r a r r r a * r r l  l f  a n  i n p u t  e r r o r  o c c u r r e d ,  t h e  m e s s a g e

C A L L  n o v B  ( c o x s o l , ,  1 , 6 , ! r R E t ,  1 )  \  
' I N P U T  T P  E R R O R  T N A M E  x x x x x x '  i s

C A L L  l o v E  ( E n I s G 3 ,  J J ,  J J + 5 ,  t r l R E l ,  T )  - \  
i s s u e d  t o  t h e  c o n s o l e  ( x x x x x x  =  t e r m i n a l

c A L L  r O V E  ( T E R t ,  I r , r I + 5 ,  ! r R E t ,  2 9 )
C A L L  l l o v n  ( E R t r s c 2 ,  t ,  t 6 , l l t R E t , 1 3 )  ' - - -  o n  w h i c h  t h e  e r r o r  o c c u r r e d ) .  l f  a n  o u t p u t

9 9
1 0 0
1 0 1
1 0 2

c a r * t r + l t t * * a l l * l l f t l t * * a t * t * l t t * t * t t t * t t t l t a t * t t l t t t t a t t l t l a t t t * * * t a a a t
C  ] O  P I I T  G E T  O P E R A T I O N  T O  C O N S O L E  T
c t t l , | t a * t t l t l + t * t t l * l * * * l * t l l * * t t * t t t t t t t t * t t t t * t a l l t t t a t t t t l t t t t t a a * t t t

Figure 5-14 {Part  3 of  4) .  Exampte 2 -  FORTRAN MRT program

error  occurred,  a s imi lar  output  error
message is bui l t  and issued.
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1 0 3 c r L L  c c p F I o  ( L P A R | | , l t t R E A )
: . . . r r i t t a t * t t l . r t a t * + t t * t i a t * f t l t t * t t a i * t t a * * t a a r t r t a t t t * r t t t t t t a t a t t *

C  I T O V E  T E R I , I I  T T L  N T N E  B T C K  T O  T E R t t I t { T L  T I I T E  A R E T  I I I  T E S T I T T L  D I T A  '
C  I R R A Y  '

c cBEcr Fo!  EBPL! tBQoESlI tc tO tnt  tc l r t - -Tr  .
c  IP  t l  r o t  pSBsa t I  tEE t  co  D l sco t t r c t  .
c l r l a l aaaa ra l t aaaaaa raa la l } l aaaaaaaaaa t t a taa raa+ l t t aaaa ra ta r ra ra *aaa raa ra

i s r v  ( 1 ,  = l r r E r  ( 7 ,
l s r Y ( 2 ) = l l r l l r ( 8 1
c l L L  t o v t  ( r t n t , r f  , I I + 5 , l l t B t ,  t )
I ?  ( r c o i p ( t s l t ,  t , 2 , E n t s c l , l t  I  0 c 8 0 0 . 0 3 8 0 0 , 0 { 8 0 0

caa .aa raa taaaa r r r r aaa taaaaaaaaa raaaaaaaa taaa t *aaaaaa+ r ta l r aa ta taaa taaaa t
c  I r  oo rPu t  EBRo t  t t s s t c8  tEE t  co  r l t  r o  o0?po t  l c l l r  .
c a a a a r a a a a a a t t a l l a a l l a a l l r a t a a l a a a a a t * a a t t a a t a t t a a a a t t t a a a t t t a a a a t t a a a t a
0 3 8 0 0  I F  ( i r J - 7 '  0 3 8 t 0 . 0 1 6 0 0 , 0 3 8 1 0
c t a a a * * a a a l l a l a l l a a l a l a a l t a l l i a a t a t a t t a t a * a a t a a a a a a a t t a a t a a a * t t l a a t t t a t l
c  rP  I |PUT  EEnOB tESS lcE  t t t l t  co  t t r  10  l l t poT  t c t l l  .
c a t l a * a t a a a a t a t t t l t a t t r l  l a t  q t a a a t  a a a a a a t t t  a a t t a t t a t a a l a a a a t t t  t t a l t t l a r t l

1 0 9  0 3 8 1 0  c r L L  t o v E ( B i i s c 4 , t , 1 8 , n n B r , 7 )' l  10  Lo0 tL=18
c  a a l l a r a a a a a a a l r a a " l S a a t l t a a t l t a a a t  a a a a a a t  l a a t a a r a r a r a t t a a a a t  a t a t a a t t + t l
c sET up pt t t  i0  r l l?  p lRt t t t f8S LtsT I
c t t t a l i a a a l a i l l l a a a a l a a + * t a a a a a a a a t t a a a t a a * t t r t t a a t a t t a a a t t a t a f , a a t t t t * a l
04300  LoPC=PuT l rT
c t a a a f r a a a l l * a * l l a l a l l a t t a a r a t t a a l t a t a * a a a t a a t a t a t t * a a a a a t t t a t a t a t a a t i * l
c  Do  PUT  ro  r t r l  oPBn l1 ro f  .
c a l l * * a l * S l a t a a l a l l l i l a a a a a a * * t t a l l a a t a t t t a a a t t a a t i a t l t a t a S 3 l t t t a t t t a r r r

c t L L  c c P P I O  ( L P r F i , i r n E r )
co  To  02200

c r a l t t a a t a l t t a a a r l + r l a l * r a r r r f r f a r a t a a a a r t r t * * t a r a r r a t r r t t t a i * t t t a a t a i a a
C  C R E C T  T O  S B E  I P  I H T S  I B B I T T I L  N I S  B B E T  C T i C E L L B D . I F  I I  8 I S  @  '

R E I I O V E  I T  I R O I I  T B E  I C I T V E  L I S T .  I T  I O T  C I X C B L L E D  D O  T  N E L E I S E  I
c  tBR [ I l r t t  oPEB t l r o f -  .
c t t a a a * a * t l * l l l a r l l t l * + t a t a l t t t t * t t * t * a t a t a a a t * a t * t a t a a r r t r t r r a r t t a t t r r *

04800  rF  (LRTc -8 )  0 r1850 ,04900 ,o r t 850
c a t l l t a r t t t t l t l a a l l * a * t * t t a r t a t a a r r t i r t r r t l t a t t t t * * t t t l a t t * a t a a * t a t t t l t l
C  S E I  I ' P  P I B I I E T E N  1 I S T  P O N  R B L E f , S E  T E R I ' T T I I  O P E R I I I O X  I
c r * * t l t t a * t l * l t * a l a r * l l f r l s t r t * * t t r l * a t a r t r t * * r a t * t a a t r a a a t t l t t r t * a t a t t t
0 q 8 5 0  L o P C = R E L T R I
c a l a l l * * a l r a r t l t a l a l l l l r r a a t t t t * r t r r t l t r + r r r t * t a r a r t a t t t a a r t a t a i r r t a t t t t
C  D O  B E L E I S E  T B R I I I I T L  O P E R I T T O i  '
c r r r t r r r t a * * a l * l t * a a t l t t t * t l t a t a r t r t l a r f r r t a * r r a a t r r a t a a a t + a r i t t t t r a t l t a

C  S E T  T I I E  F I R S T  E L B I E X T  O P  T E E  T E R I I T I I I L  T T I E  I E E T  O P  T H E  I R R T T  T O  f ,  '
c  B L t I r ,  S I G N I F Y I N G  T H A T  T n r S  B f T t t  t X D  I T S  I C C U I U L T T O R  A t E  *
C  I Y T I L T B L E .  B E T U R T  1 0  I C C E P T  I T P U 1  I 8  i O N E  I I V I T E S  I R B  O I I T S T I ' D -  T
C  I I { G , O T E E B I I S E  E T I T .  '
c r r r * a * a a t r t t l l a * t a a l r r t t t t a t a l l a * t r r f t t l t a t + r * a t t t t * t t r r r t i t r a * t r l t t t * *

I  t  7  0 r l  9 0 0  T E R r  { I I }  = 1 s 1 X *
1 r 8  r F  ( L E F L )  0 0 1 0 0 , 0 9 0 0 0 , 0 0 1 0 0
1  1 9  0 9 0 0 0  s T o P
120 Ef ,D

F igurer  5 .14  (Par t  4  o f  4 ) .  Example  2  -  FORTRAN MRT Program

t 0 4
1 0 5
1 0 6
1 0 7

t 0 8

1 1 1

1 1 2
t 1 3

l f  the system operator  keys in f4,  the
terminal  name of  the terminal  on which the
error  occurred is  p laced in the terminal
name f ie ld of  the record area and the opera-
t  on is  retr ied.  l f  he keys in any other char-
acters,  the terminal  name for  which the
error  occurred is  p laced in the record area
and, i f  the terminal  has not  been cancel led,
a Release Terminal  operat ion is  issued to i t .

1 1 l a
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Programs wr i t ten in  RPG l l  can communicate wi th terminal
devices via the CCP by means of either or both of the
fo l lowing two RPG l l  fac i l i t ies:

. SPECIAL fi les - One or more SPECIAL f i les can be
def  ined for  communicat ions devices;  d i f ferent  f i le
types can be assigned, depending on how the device
is usecl.

. EXIT/RLABL operations - Terminal operations can De
requested us ing EXIT and R LABL operat ions wi th sub-
rout ines provided by the CCP.

You can rssue a l l  o f  the communicat ions operat ions
described under Operations in Chapter 2 through either
the  SPECIAL  o r  t he  EX IT /RLABL  i n te r face .  I n  gene ra l ,
however,  use of  SPECIAL f  i les is  recommended for  opera-
tions involving data transfer, such as Get, Put, Accept
Input ,  Put-Then-Get ,  and Stop Inv i te Input  (which may
resul t  in  a Get) .  EXIT/R LABL is  best  su i ted for  use in
non- l /O operat ions,  such as Acquire Terminal ,  Release
Term ina l ,  and  Shu tdown  Inqu i r y .  By  f o l l ow ing  th i s
general  ru le,  you can e l iminate the need for  RPG l l  log ic
to move li ields from a record area when no data has been
received.

Programrning for  non-TP devices (console,  card devices,
pr inter ,  and d isk)  under the CCP is  the same as in  RPG l l
programs that  are not  wr i t ten to run under the CCP, wi th a
few excelrtions:

o The s! 's tem operator  console is  t reated as a terminal
device under the CCP. Therefore,  you must  communt-
cate w' i th  the console through e i ther  SPECIAL or
EXITiRLABL; you cannot  use the name CONSOLE
(Model 10 Disk System and Model 12l or CRT77
(Mode, l  15)  on Fi le  Descr ipt ion Speci f icat ions.

o You should not  speci fy  a core index for  d isk f  i les
(colurnns 60-65 of  the Fi le  Descr ipt ion Speci f  icat ion) .
The CCP br i lds a core index based on the MSTRINDX
keyword of  the DISKFILE assignment  s tatement  (see

CCP S'ystern Reference Manuall . lf you also specify a
core i r rdex in  your  program, you wi l l  cause unnecessary
code l.o be generated for your program.

Chapter 6: RPG l l

You should be aware of  how other  programs running
under the CCP are us ing d isk f i les that  you use in
your progranr, especially if records are being added to
the files. See index entry drsk file considerationsfor
deta i led in format ion.

You cannot use magnetic tape f i les in programs written
to run under the CCP.

Note:  You are assumed to be fami l iar  wi th the RPG l l
ob ject  program r : ,yc le and the RPG l l  language,  inc luding
SPECIAL  f i l es ,  a r rays ,  and  EX IT /RLABL ,  READ,  and
EXCPT operat ic ,ns.  l f  you are not  fami l iar  wi th these
RPG l l  fac i l i t ies and operat ions.  you should consul t  the
fo l lowi  ng pu b l icat ions:

. IBM System/3 RPG ll Reference Manual,
sc21-7504

. IBM System/3 RPG ll Additional Topics Programmer's
Guide. GC21-7567

. IBM System/'3 RPG ll Disk File Processing Programmer's
Guide, GC21-7566

RPG ll Use of the Standard CCP Interface

The inter face used by RPG l l  appl icat ion programs for
CCP communicitt ions operations differs somewhat f rom
the standard int,erface described in Chapter 2. However,
you should read Chapter 2 before reading this chapter,
s ince most  of  the in format ion in  that  chapter  a lso appl ies
to RPG l l .  The d i f ferences in  the RPG l l  in ter face are
due main ly  to the f ixed nature of  RPG l l  ob ject  program
cycle,  a character is t ic  that  COBOL, FORTRAN, and
Basic Assembler rlo not possess. The basic elements of
the interface, altthough somewhat different in content
and use,  remain the same:

a Parameter l isl:

o Record area

o Communicat ions serv ice subrout ine

R P G  I I  G 1



COMMU]NICATIONS INTERFACE USING RPG I I
SPECIAT. FILES

One method of  per forming operat ions wi th terminals under
the CCP is  to def ine one or  more SPECIAL f i les for  terminals
in the Fi le  Descr ipt ion Speci f  icat ions.  SpECIAL f  i les can
be def ined in a var iety  of  ways,  depending on the needs of
the par t icu lar  appl icat ion.  For  example,  a program that
per forms both input  and output  operat ions wi th a s ingle
terminal  might  def ine one SPECIAL f  i le  as a pr imary input
f i le ,  to  be used for  input  operat ions wi th the terminal ,  and
a second SPECIAL f i le  as a deta i l  output  f i le .  for  ourput
operat ions to the terminal .  Thus,  two SpECIAL f  i les would
be def ined for  a s ingle terminal .

Suppose,  on the other  hand,  the program communicates
wi th several  terminals.  The same two SpECIAL f  i les def  ined
for  comnrunicat ion wi th a s ingle terminal  could be used for
communicat ion wi th several  terminals -  one for  a l l  terminal
input  ancl  one for  a l l  terminal  output .

I t  is  a lso possib le to def ine a s ingle SpECIAL f i le  for  both
input  ancl  output  operat ions wi th one or  more termtnals.
For  exarrrp le,  a SPECIAL f i le  could be def ined as a Combined
Demand Input and Exception Output f i le to be processed by
READ anrd EXCPT operat ions in  Calculat ions.

These are just a few examples of the variety of ways of
def in ing SPECIAL f i les for  use in  terminal  operat ions v ia
the CCP. Any of  the fo l lowing f i le  types can be def ined as
a SPECIA'L f i le  to  be used for  l /O operat ions wi tn one or
more terrn inals :

o  P r imary  I npu t  f i l e

o Secon<Jary lnput f i le

o Demarrd lnput  f i le  (used wi th the READ operat ion)

o Except ion,  Deta i l ,  or  Tota l  Output  f i le

Combined Demand Input  and Except ion Output  f  i le
(used rv i th  READ and EXCPT)

Combined Pr imary or  Secondary lnput  f  i le  and
Except ion Output  f i le

Combined Pr imary or  Secondary Input  and Deta i l
Output  f i le

Parameter Array for SPECIAL

In the RPG l l  communicat ions in ter face to the CCp, us ing
SPECIAL,  each parameter  l is t  must  be conta ined in an
RPG l l  ar ray consist ing of  f ive e lements -  s ix  posi t ions
each.  The contents of  the parameter  array for  SpECIAL
are shown in F igure 6-1.  Not ice that  the contents of  the
parameter  array are s imi lar  to  the contents of  the standard
parameter l ist defined in Chapter 2, except that no CCp
work area is  prov ided and,  for  SPECIAL input  operat ions,
the symbol ic  terminal  name wi th which the operat ion is  to
be per formed is  p laced in the parameter  l is t .

Unl ike the standard in ter face def ined in Chapter  2,  cer ta in
parameters for  the SPECIAL inter face are p laced in the
record area, instead of parameter array. See Performing
CCP Operations with SPECIAL,later in this chapter, for
deta i ls  of  us ing the parameter  array and record area in
var ious operat ions.

The parameters for an operation can be placed in the para-
meter  array dur ing RPG l l  compi lat ion,  at  pre-execut ion
t ime,  or  dur ing execut ion of  the program, depending on how
the array is defined in Extension Specifications lsee Defining
the Parameter Array,later in this chapter).

Record Area for SPECIAL

When using RPG l l  SPECIAL,  input  and output  record areas
for CCP operations are defined by coding Input Specif ica-
t ions and/or  Output-Format Speci f icat ions.  As shown in
Figure 6-2, the formats of the input and output record areas
for SPECIAL are different from the standard record area
format defined in Chapter 2. An additional eight positions,
besides the name field, must be set aside in both input and
output record areas; therefore. data always begins in posi-
t ion 15.  F igures 6-3 and 6-4 show example RPG l l  speci f i -
cations for input and output record areas.

lnput Record Area

On input operations. the CCP places the following informa-
tion in the record area, as well as in the parameter array:

. Return code for the input operation and the last output
operation

c Effective input length from the input operation

o The program name or the symbolic terminal name



Array
Element Positions Used

([*l= not used)
Contents

o  Return  code -  l .wo dec ima l  charac ters  re tu rned

by the CCP.
---\--l'\----. 

/.\>-^\-.--\

oifl_I-r-|--l
/-. T----..,*-----, 

--_.--_'_-f€ oOperation code - two alphameric characters.
( 2 ) l  I  |  |  I  |  |
\ ' /  L*  |  |  oOpera t ion  mod i f  ie r  -  two a lphamer ic  charac ters ,

Z -  |  ( o p t i o n a r ) .

_ __..____-.|_-/

@tl-l-l-t-l-t

.Program name or  symbol ic  terminal  name -  up to s ix
a l  ohamer ic  cha racters.

Note :  SeeSummary-Per fo rmingCCPOpera t ionsUs ingRPGl lSPEClALFi les ,  la te r  in th ischapter , fo rasummary
of  the  us ;e  o f  the  parameter  a r ray .

Figure 6- '11. RPG l l  Parameter Array for SPECIAL Fi les.

SPECI  AL input  opera t ions :

in  pos i t ions  3-4 .

S P E C I A L  o u t p L t  o p e r a t i o n s :

in  pos i t ions  5-6 .

Return  code is  p laced

Return  code is  p laced

-

I

Because th is  in fo rmat ion  is  ava i lab le  in  the  recoro  area .  you
can check  the  conten ts  o f  these areas  w i thout  mov ing  ar ray
e lement : i  in to  f  ie lds .  You can a lso  check  the  input  re tu rn
code anc l  e f fec t i ve  input  leng th  us ing  f  ie ld  ind ica tors .  See
Performlng CCP Operations with SPECIAL,later in this
chapter .  fo r  more  in fo rmat ion  about  examin ing  the  re tu rn
code,  e f l ' ec t i ve  input  leng th ,  and te rmina l  name.

Output lTecord Area

On head ing .  de ta i l ,  to ta l ,  o r  except ion  (H,  D,  T .  o r  E)  ou tpu t
opera t rons ,  you  must  p lace  the  fo l low ing  in fo rmat ion  in  the
outpu t  record  area :

o  Opera t ion  code (pos i t ions  1-4)

.  Outpu t  leng th  (pos i t ions  5-8)

.  Symbol ic  te rmina l  name,  CONSOL,  p rogram name,  o r

b lanks  (pos i t ions  9-1  4)

.Outpu t  da ta  length-  up  to  four  dec ima l  charac ters
(ou tpu t  opera t ions) .

o  E f fec t i ve  input  ,Cata  length  -  up  to  four  dec ima l

charac ters  ( re tu rned by  CCP on input  opera t ions) .
.Count  o f  ou ts tand ing  Inv i te  Inputs  -  a  four

d ig i t  dec ima l  number  ( re tu rned by  CCP on re lease

termina l  opera t ions  and when a  08  re tu rn  code

occurs  on  input  opera t ions) .
oTermina l  a t t r ibu tes  ident i f  ie r  -  up  to  th ree  dec ima l

.  c h a r a c t e r s  ( a c q u i r e  t e r m i n a l  o p e r a t i o n  o n l y ) .

o  Max imum input  da ta  length  -  up  to  four  dec ima l

cha racters.

H,  D,  T ,  and E ou tpu t  spec i f  i ca t ions  can be  used to  i ssued

e i ther  ou tpu t  o r  nc 'n - l /O opera t ions  (such as  Rerease

T e r m i n a l  a n d  I n v i t , e  I n p u t  - -  f o r  I n v i t e  I n p u t ,  t h e  m a x i m u m

input  leng th  must  be  prov ided in  the  parameter  a r ray) .  See

Performing CCP Operations with SPECIAL,later in this

chapter ,  fo r  add i t iona l  in fo rmat ion  about  se t t ing  parameters

fo r  var ious  opera t ions .

CCP Communica t i rcns  Serv ice  Subrout ines  fo r  SPECIAL

T w o  S P E C I A L  f i l e  s u b r o u t i n e s ,  S U B R 9 2  a n d  S U B R 9 3 ,  a r e
prov ided by  the  CCP fo r  te rmina l  opera t ions .  SUBR92
is  used fo r  p rocess ing  reques ts  f  o r  te rmina l  and task  cha in -
ing  opera t ions .  SL lBR93 is  used on ly  w i th  a  " fa lse"

SPECIAL f i le (see Defining SPECIAL Fi lesl in order to
bypass  the  record  s ;e lec t ion  par t  o f  the  RPG l l  ob jec t
p rogram cyc le  so  tha t  inpu t  opera t ions  can be  per fo rmed

i n  c a l c u l a t i o n s  u s i n g  t h e  R P G  l l  R E A D  o p e r a t i o n  c o d e .
The f  i r s t  en t ry  to  SUBR93 re tu rns  to  your  p rogram wi th -
ou t  da ta ;  a l l  subsequent  en t r ies  to  SUBR93 cause the  end
of  the  f i le  cond i t ion  to  be  se t  on  fo r  the  fa lse  SPECIAL f i le .
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I  nput
retu rn
code

Prev iou
or.r tput
relu rn
code

Effective

I n p u t

I ength

\

/
Name

f  i e l d oata

t - 2  3 - 4  5 - - \ - 8  1 5 _ _ _ _ _ n

\  t4096 maximr

SPECIAL Input  Record Area
Program or  terminal
name f rom which
input was received

Does not  inc lude the
f  i rs t  14 posi t ions

SPECIAL Output  Record Area

8 9

\
Length  o f  da ta  p lus  14

1 51 4

(4UVb max lmum

end pos i t ion)

- - n
(4096 maximum
end posi t ion)

/Vofe.' See Summary - Performing CCp Operations tJsing RpG lt
SPECIAL Fi les, later in this chapter, for a summary of the use of
recoro areas.

Figure 6-2. RPG l l  Communications Record Area Formars for SpECIAL

RPG INPUTSPECIFICATIONS 6 x 2 1 S 4
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I
(  |  npu t

f  ie lds)

lll

Opera t ion

code
Output
length

Name

f  i e l d oata

5

Figure 6-3.  Input  Record Area for  SpECIAL
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Figure 6r l .  Output  Record Area for  SPECIAL

Indicators Reserved for CCP Use

Ind ica tors  91  and 92  are  reserved fo r  use  in  communica-
t ions  opera t ions  us ing  the  SPECIAL in te r face .

SUBR92 se ts  on  ind ica tor  91  when an  opera t ion  resu l ts  in
a  negat ive  re tu rn  code (e r ro r  cond i t ion) .  SUBR92 se ts  on
ind ica tor  92  when an  opera t ion  resu l ts  in  a  pos i t i ve  (g rea ter

than zer ro )  re tu rn  code (except ion  cond i t ions)  o ther  than a
14 re t r : r rn  code ( the  14  re tu rn  code ind ica tes  a  success fu l
accept  opera t ion  o f  the  cha in  reques t  da ta) .  You can use
these ind ica tors  to  cond i t ion  opera t ions  in  your  RPG l l
p rogram.  For  example ,  you  cou ld  use  ind ica tors  91  and 92
to  bypass  input  f ie ld  moves,  ca lcu la t ions ,  o r  to  execute  a
subroutine that checks return codes when an error or ex-
cept ion  cond i t ion  occurs  on  the  prev ious  l /O opera t ion ,  as
shown in  F igure  6-5 .

l f  ind ic ra to r  91  is  on  when SUBR92 rece ives  cont ro l  to
per fo r rn  an  opera t ion ,  the  reques ted  opera t ion  is  ignored
and cont ro l  i s  immedia te ly  g iven  back  to  your  p rogram.

SUBR92 on ly  se ts  these ind ica tors  on .  l f  your  p rogram

uses ind ica tor  92  to  de termine whether  an  except ion
cond i t ion  occur red .  your  p rogram must  se t  ind ica tor  92
of f  a f te r  an  except ion ;  o therw ise ,  ind ica tor  92  wou ld  re -
main  on  un t i l  end  o f  job .  l t  i s  even more  impor tan t  to
se t  o f f  ind ica tor  91 ,  because,  i f  i t  i s  a l ready  on  a t  the  t ime
a comnnun ica t ions  opera t ion  is  i ssued,  the  opera t ion  is
not performed, and a return code of -91 is given even
though the  er ro r  cond i t ion  may no  longer  ex is t .

I

I Record  area  fo r  de ta i l
ou tpu t  showing a  Put

opera t ion  code w i th  an
outpu t  leng th  o f  20 .

DEFIN ING SPECIAL  F ILES FOR USE WITH CCP

One or  more  SF 'ECIAL f i les  can be  de f ined in  F i le  Descr io -
t ion  Spec i f  i ca t i r rns  fo r  use  w i th  the  CCP.  l f  you  are  a
beg inn ing  user  o f  the  CCP,  i t  may be  eas ie r  fo r  you  to  de f ine
one input  and one ou tpu t  f i l e  ins tead o f  a  combined f i le ,
u n t i l  y o u  g a i n  f a m i l i a r i t y  w i t h  t h e  u s e  o f  R P G  l l  f o r  C C P
opera t ions .  Cornb ined f i les ,  however ,  a re  somet imes more
economica l  in  the i r  use  o f  ma in  s to rage and are  the  on ly
f i le  types  a l lowc 'd  w i th  the  Put -Then-Get  opera t ion .  Com-
b ined f  i les  a re  n lo re  economica l  o f  ma in  s to rage i f  the
s ize  o f  the  input  and ou tpu t  a re  approx imate ly  the  same.
Separa te  f  i l es  s f rou ld  be  used (poss ib ly  shar ing  the  same
parameter  a r ray)  i f  there  is  a  s ign i f i can t  d i f fe rence (53  or
more  pos i t ions)  be tween the  s izes  o f  the  two record  areas .

Two F i le  Descr ip t ion  Spec i f  i ca t ions  are  requ i red  to  de f  Ine
e a c h  S P E C I A L  f  i l e  t o  b e  u s e d  w i t h  t h e  C C P ,  a  m a i n  f i l e
s ta tement  and a  cont inuat ion  s ta tement .  F igure  6-6
s h o w s  t h e  v a l i d  w a y s  o f  d e f  i n i n g  a  S P E C I A L  f  i l e .  C o l u m n s
tha t  a re  unshaded in  the  f igure  have va l id  requ i red  or
op t iona l  en t r ies .

Note:  As shown in F igure 6-6,  a cont inuat ion speci f icat ion
i s  no t  requ i red  l i o r  a  " f a l se "  SPECIAL  f  i l e  (us ing  SUBR93) ,
s ince a paramet- . r  array is  not  requi red.
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RPG CALCULATION SPECIFICATIONS

Besulr  Field

(Deta i led return
code checking.)

l 2

F . r m  G X 2 l  9 9 3

P r n r d  ' n  u s  A

t5 t6 17 la t9 AO

"" [ ]"
P,qr.m t-T fTT f l
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RPG CALCULAT ION SPECIF ICAT IONS

. *  1 . , , * ;  I  T  I  f l  I  I  l , , ,or ' * " " ru . -* ,  I"-r*-T-Tt n Ll--L I

Figure 6-5.  Using Reserved Indicators g l  and 92 (SPECIAL Only)
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Main File Description for SpECIAL

Page ancl Line (l-5): See RPG ll Reference Manual,
sc21-75,04.

Form Ty'pe (6): The preprinted character F identif ies this
as a f  i le  descr ipt ion speci f  icat ion.

Filename (7-14) : Enter a name for the CCp SPECIAL
f i le .  Use, th is  name to refer  to  the SpECIAL f i le  _ not  ro a
speci f  ic  terminal  -  in  subsequent  Input ,  Calculat ion,  and
Output  l ipeci f  icat ions.  Rules for  forming f  i lenames are
given in the RPG ll Reference Manual, SC21-7b04.

File Typ'e (1il: l , O. and C are valid entries in this column.
See comlc inat ions on Figure 6-6 for  va l id  F i le  Type/Fi le
Designat ion entr ies.

File Desi.gnation (16): P, S, D, and btank are valid entries
in th is  column. See Figure 6-6 for  va l id  combinat ions of
Fi le  Type/Fi le  Designat ion entr ies.

End of File (17): E is a valid entry with Input and Combined
files which are designated as primary or secondary. Leave
th is  colurmn blank i f  you need not  process terminal  input
data to E:nd of  F i le .  When using a fa lse SpECIAL f i le ,  set
End of  F i le  to on dur ing the second and subsequent  entr ies
to  SUBR93 .  When  us ing  a  SpECIAL  f  i l e  w i t h  SUBR92 ,  you
must  set  the End of  F i le  condi t ion by issuing the Force
End of  F i le  operat ion,  even though you may have entered
an E in tlr is column (see CCp Operation Codes,later in
th is  chapter ,  for  an explanat ion of  the Force End of  F i le
operat ion) .

Sequence,(18): See RPG tt Reference Manual.

File Forntat (19): Enter an F or leave blank (RpG ll
assumes F) .  F i les must  be def ined as having f ixed- length
records, even though variable length records can be handled
via the CtlP (see Record Length and index entrr variable
length recordsl.

Elock Le,ngth (20-23): Enter the same value specified in
cc lumns 24-27 ( record length) ,  or  leave these columns b lank.
lf you specify a block length greater than record length,
you wil l iadd unnecessary space to your program. Blocking
is allowed with BSCA terminals (see i 'ndex entr1 blockingl ,
but  is  sperc i f ied dur ing CCP assignment  (see TERMATTR
statement in CCP System Reference Manuall.

Record Length 124-27): Enter a value equal to the maximum
size record or message you expect to receive or send, plus
14.  The extra posi t ions are requi red for  the input /output
parameters and terminal  name in the f  i rs t  14 posi t ions of
the record area.  (Addi t ional  in format ion must  be provided
in the record area for certain 3270 Display Format Facility
operat ions - ,  see index entry . )  For  SUBR93,  a record
length of / is suggested.

Columns 28-39: Leave these columns blank.

Device (40-4d: Enter SPECIAL.

Columns 47-53: Leave these columns blank.

Name of Label Exit (54-59): Enter SUBRg2for all
SPECIAL f i les tc l  be used for  communicat ing wi th terminals.
Enter  SUBR93 only i f  you are def  in ing a fa lse f i le  in
order  to bypass RPG l l  record select ion logic  when using
demand files (see Figure 6-6). See Programming Examples
later  in  th is  chapter  for  an example of  us ing SUBRg3.

Columns 60-74: Leave these columns blank.

Continuation Specification for SPECIAL

A cont inuat ion speci f  icat ion must  fo l low each SPECIAL
f  i le  descr ipt ion.  except  Ior  a fa lse SPECIAL f  i le .  The
purpose of the continuation l ine is to associate an array
wi th the SPECIAL f i le ,  to  be used as a parameter  l is t  for
communicat ing wi th terminals v ia the SPECIAL f  i le .

Form Type (d: fhe preprinted character F identif ies this
as a f  i le  descr ipt ion speci f  icat ion.

Columns 7-52: Leave these columns blank.

Column 53.' Enter K (continuation).

Option (54-59): Enter the name of the array that is to be
used to pass parameters to the subroutine defined in the
previous SPECIAL f  i le  descr ipt ion.  This array must  be
def ined in Extension Speci f  icat ions.  For  a descr ipt ion of
option (54-59), see IBM SystemR RPG ll Reference
Manual, SC21-7504 under the index heading continuation
lines option.
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DEFIN ING THE PARAMETER ARRAY

One Extension Specification must be provided for each
array associated wi th a SPECIAL f i le  (SUBR92) in  F i le
Description Specif ications and for each array used with
EXIT/RLABL (see EXIT/R LAB L Communications lnter-
face) .  You may use one array for  both SPECIAL f i les and
EXIT/RLABL processing;  EXIT/RLABL subrout ines
SUBR91 disregards the f i f th  e lement .

You can use the same parameter array for more than one
SPECIAL f i le .  Whether  you use the same array or  separare
arrays for  d i f ferent  SPECIAL f i les can be determined bv
which is  most  convenient  for  your  program.

You can load the parameter  array at  compi lat ion t ime,
pre-execut ion t ime.  or  dur ing execut ion (F igure 6-7) .  Com-
pi la t ion t ime arrays are most  ef f ic ient  in  terms of  the
amount  of  RPG l l  ob iect  code generated.  You should load
the arra l r  a t  compi lat ion t ime or  pre-execut ion t ime i f  i t  is
to be used wi th a pr imary or  secondary SpECIAL f i le .  so
that  the proper operat ion code and maximum input  length
are in  the array when the f i le  is  read on the f i rs t  program
cycle. See RPG ll Reference Manual , SC21-7504, or RpG
ll Additttonal Topics, GC21-7567, for a complete descrip-
t ion of  loading and def in ing arrays.

Note: lf the array is a pre-execution time array, the card
input dervice or disk f i le used to load the array is allocated
to the program until end of job. The card device or disk
f i le must be def ined on the l l PROG RAM assignment
statement.

Extension Specif ications

Page and Line (l-5): See FPG ll Reference Manual,
sc21-7t t04.

Form Type (6) : The preprinted character E identif ies this
as an extension specif ication.

Columns 7-10: Leave these columns blank.

From Filename (l l-18): lf the array is to be loaded at
pre-execution time, enter the name of the f i le from which
it is to be loaded.

Columns l9-26: Leave these columns blank.

Array Name (2i'-32): Enter the name of an array which is
described on a F:i le Description Continuation Specif ication
wi th a SPECIAL.  f  i le  or  which is  used as an R LABL fo l low-
ing an EXIT oporat ion.  Rules for  forming array names are
given in the BP(i ll Reference Manual, SC21-7504.

Number of Enties Per Record (33-3i.:./: Make an entry in
these columns only for compilation time and pre-execution
time arrays. Enter 005 for arrays used with SPECIAL f i les
and SUBR92; enter 004 for arrays used only with EXIT/
RLABL. When loading an array at  compi lat ion t ime or
pre-execution time, the entire array must be loaded from
a single record. An entry is required in these columns when
using pr imary or  secondary f  i les wi th SUBR92,  s ince you
must use a compilation time or pre-execution time array to
provide parameters for the first operation.

Number of Entries Per Array (36-39): Enter 0005 for
arrays used wi th SPECIAL f i les and SUBR92; enter  0004
for  arrays used only wi th EXIT/R LABL.

Length of Entry (40-42): Enter 0O6, the length of array
elements.

Table or
Ar.ay Nime

0

0 1 6

: l r

Extension Specifications

Figure 6-7. Entries Required to Define Paramerer Arrays Used with CCP SPECIAL Files and EXIT/RLABL Operations
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Columns 43t-74: Leave these columns blank, Note that Code Meaning

the array must be defined as alphameric.
DD Accept No-Wait (5704-SC2 only)

CCP OPER,ATION CODES bE lnvite Input

The RPG ll form of the CCP operation codes for SPECIAL 6F fut-No'Wait

and EXIT/llLABL communications operations is composed
of two parts. The rightmost two characters of the operation BF Put-No-Wait Block
code define the basic operation to be performed. The valid
RPG ll operation code/modifier combinations are summar- CF Put-No-Wait Message
ized in Apprendix D. See ChapterS: 3270 Display Format
Facil ity for additional operations and operation codes that GF fut-No-Wait Message - PRUF
are used only wi th the DFF.

6H Get Terminal Attributes
The valid CCP operation codes for RPG ll are:

Ul Acquire Terminal (with Present
Code Meaning attributes)

00 Shutdown Inquiry Al

Get (For Stop lnvite Input see
modifier Code D below) Bl

Get and Reverse lnterrupt

Wai t

Force End of File

Put

Put Block

Copy (DFF only)

tut (Message)-Then-Get

Accept Input

Wai t

Erase Al l  Unprotected (DFF only)  bK

Put  Block -  PRUF AK

Put Message I 
t*

I

Rrt Message - PRUF I 
to

I
Combined Put (Record)-Then-Get I  

o*

Acquire Terminal (with new
attri butes l

Acquire a command-mode non-PRUF
terminal with present attributes
(5704-SC2 only)

Acquire a command-mode non-PRUF
terminal with new attributes
(5704-SC2 only)

Gener ic  Acquire (5704-SC2 only)

Gener ic  Acquire and
Set Attributes (5704-SC2 onlY)

Release Terminal  (and re lease l ine)

Release Terminal  (keep l ine)

Task Chain Request  (5704-SC2 only)

Port Command Request (5704-SC2 only)

Release and Task Chain (5704-SC2 only)

Put  (Message) wi th Inv i te InPut

Put-No-Wait (Message) with Invite
Input

bA

AA

I

I A D

GA

6B

BB

DB

E8

FB

CB

GB

uc

CC

UD

I
I A D

cl

F I

G I

CS

UW
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66

The valid operation modifiers for RpG ll are:

Code

Descriptions of the operations l isted above are given under
Operations in llhapter 2 and under Display Format Facility
Operations in l lhapter 8, except for the following three
operat ions,  whr ich are used only wi th the RPG l l  SPECIAL
inter face:  Force End of  F i le ,  Put  wi th Inv i te lnput ,  and
Put-No-Wai t  wi th lnv i te  Input .

Force End of  F: i le  (SPECIAL Only)

When using a pr imary or  secondary SPECIAL f i le ,  for
communicat ions operat ions,  you may need to in form the
communicat iorrs  serv ice subrout ine (SUBR92) when to set
on an end of  f i le  ind icat ion in  order  to cause anorner
secondary fi le to be processed or to cause your RPG l l
program to per form LR logic .  To issue a Force End of
Fi le  operat ion.  you need only set  the operat ion code in
the second array e lement  ( i f  issued as an input  operat ion)
or  in  the output  record area ( i f  issued as an output  operat ion) .

CCP does not  return a return code for  th is  operat ion.  The
informat ion in  the parameter  l is t  is  not  changed by th is
operat ion.

Force End of  F i le  cannot  be issued using EXIT/RLABL and
cannot  be issued to the "False"  SPEC|AL f  i le  (SUBRg3).
The "False"  SPECIAL f i le  wi l l  be set  at  end of  f i le  af ter
the second accerss of the fi le.

Meaning

Perform carriage-returns at start of
data and at end of data for MLTA
typewriter terminals. (See index
entries new line and end linel

Shutdown delay inqui ry  modi f ier
used wi th shutdown inqui ry .

Perform a carriage-return at start of
data, not at end of data.

Perform a carriage-return at end of
data, not at start of data.

Do not perform carriage-return.

Stop an Inv i te Input  for  th is  terminal .
This modi f ier  is  only  val id  wi th the
Get operation code, that is ,UDUA..

(See index entry sfop invite input.l

Overr ide (modi fy)  format  f ie lds (DFF
only -- used with operation codes CB.
GB, CF,  GF, CS, and 6W).

b A

bA

bB

vc

b D

bH
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Put  Wi th  Inv i te  Input  (SpEC|AL Onty l

Put  w i th  Inv i te  Input  i s  the  equ iva len t  o f  a  pu t  Message
opera t ion  ( t rea ted  as  Put  Record  fo r  MLTA te rmina ls )
fo l lowed by  Inv i te  Input  to  the  same te rmina l .  Th is  opera_
t ion  a l lo lvs  you to  i ssue a  pu t  and an  Inv i te  Input  v ia  H.  D,
T ,  o r  l l  ou tpu t  spec i f  i ca t ions  in  a  s ing le  opera t ion .  To  issue
th is  oprer ia t ion ,  p lace  the  max imum input  leng th  fo r  the
Inv i te  Input  in to  the  four th  e lement  o f  the  paramerer  a r ray
( i f  no t  there  a l ready)  and p lace  the  fo l low ing  parameters  in
the output record area:

o  Opera t ion  code 'bbCS'  ( '6HCS' ,  i f  DFF over r ides  are
be ing  pu t )

o Output length for the Put

.  Synrbo l i c  te rmina l  name

l f  Put  w i th  Inv i te  Input  i s  be ing  issued a t  de ta i l  ou tpu t
t ime,  the  opera t ion  code fo r  Accept  Input  ( 'bD ' )  must  be
p laced in  the  second e lement  o f  the  parameter  a r ray  pr io r
to  i ssu ingr  the  Put .  Th is  a l lows the  program to  accept  da ta  a t
t h e  n e x t  i n p u t  t i m e  i n  t h e  R P G  l l  c v c l e .

The CCP p laces  the  re tu rn  code fo r  th is  opera t ion  in  the
parameter  l i s t  and se ts  on  ind ica tor  g1  or  g2  i f  an  er ro r  o r
except ion  cond i t ion  resu l ts  f rom the  opera t ion .  The re tu rn
code and ind ica tors  re f lec t  on ly  the  resu l t  o f  the  pu t  por t ion
of  the  opera t ion .  l f  ind ica tor  g1  is  on  a f te r  the  opera t ion ,
the  Inv i te r  Input  (and Accept  Input ,  i f  i ssued)  w i l l  have
been ignored and a  -91  re tu rn  code re tu rned to  your  p rogram.

When \y 'ou  want  to  Put  a  message to  a  te rmina l  and Inv i te
add i t iona l  inpu t  f  rom the  te rmina l .  you  can save cod ing
and poss ib ly  save an  unnecessary  pass  th rough the  RPG l l
log ic  cyc le  by  us ing  Put  w i th  Inv i te  Input .

Put-No-Vllait  With Invite Input (SPECIAL Only)

The func t ion  and use o f  Put -No-Wai t  w i th  Inv i te  Input
are  the  same as  Put  w i th  lnv i te  lnput ,  except  tha t  a f te r
the CCP has accepted the operation, your program does
not wait for, and does not rec. iue a return code. The
operation code is 'WW' (WIWU', i f  DFF overrides are
be ing  pu t . ) .

l f  ind i r ;a to r  91  is  on  a f te r  the  opera t ion .  the  Inv i te  lnput
(and A iccept  Input ,  i f  i ssued)  w i l l  have been ignored and a
-91 returrn code returned to your program.

P E R F O R M I N G  C C P  O P E R A T I O N S  W I T H  S P E C I A L

Per fo rming  a  CCP communica t ions  opera t ion  us ing
SPECIAL invo lves  one or  more  o f  the  fo l low ing  s teps .
The spec i f  i c  s teps  requ i red  depend on  wh ich  opera t ion
is  be ing  issued and whether  the  oper6 t ion  is  i ssueo as  an
input  opera t ion  (p r imary ,  secondary ,  o r  demand input )
o r  an  ou tpu t  opera t ion  (H.  D,  T ,  o r  E  ou tpu t ) :

' l  
,  Set the parameters for the operation in the proper

loca t ion  in  the  parameter  a r ray  ( input )  o r  record
area (ou tpru t ) .

2. Specify the name of the program for a chain task re-
ques t  o r  the  symbol ic  te rmina l  name fo r  the  opera-
t ion ,  i f  re<1u i red ,  in  the  parameter  a r ray  ( input )  o r
record area (output).

3. Place any data to be transmitted in the recoro area
(outpu t  opera t ions) .

4 .  l ssue the  opera t ion  dur ing  ou tpu t  o r  inpu t  t ime in
the  RPG l l  p rogram cyc le  (v ia  Output  o r  Inpur
spec i f i ca t ions)  o r ,  i f  demand input  o r  except ion  ou t_
put  a re  userd ,  i ssue a  READ or  EXCpT opera t ion  in
ca lcu la t io r rs  to  per fo rm the  opera t ion .

5 .  Check  the  resu l t  o f  the  opera t ion  by  tes t ing  tne
re turn  code and/or  us ing  ind ica tors  91  and 92 .

6 .  Examine and/or  p rocess  o ther  re tu rned in fo rmat ion .
such as  the 'e f fec t i ve  input  leng th  ( i f  a  da ta  t runcated
re turn  code is  rece ived) ,  symbo l ic  te rmina l  name.  and
i n p u t  d a t a .
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Operations that involve transfer of either input or output
data are restricted to being issued either as input or output
operations, since either an input or output record area must
be prol' ided. The following operations must be issued as
primar\/, secondary, or demand input operations via a
SPECII \L input  or  combined f i le :

o Get

a Accept Input

o Accept No-Wait (5704-SC2)

Stop lnv i te Input  (may resul t  in  a Get)

Get Attributes

The following operations must be issued as outpur opera-
t ions,  us ing H,  D,  T,  or  E Output  Speci f icat ions v ia a
SPECIAL output  or  combined f i le :

o Put

o Put .No-Wai t

o Put  wi th Inv i te Input

o Put-No-Wai t  wi th Inv i te Input

o  Cop ry  (DFF)

Chain Task Request  (5704-SC2)

Erar ;e Al l  Unprotected (DFF)

Re| :ase and Task Chain (5704-SC2)

Wa i t

The following operations can be issued as either input or
output operations, since they do not result in transfer of
data:

Acquire Terminal

I nv i t e  I npu t

Shutdown Inqui ry

Force End of  F i le

Relr :ase Terminal

Of  these operat ions,  Acquire Terminal ,  Inv i te  Input ,  and
Shutdown Inqui ry  are most  log ical ly  issued as output
operat ions;  Force End of  F i le  is  most  log ical ly  issueo as an
input  operat ion.  l f  you set  new at t r ibutes us ing the
Acquire Termirral and Set Attributes operation, the
at t r ibute ident  f ier  must  be g iven.  l f  done as an input
operation, the attribute identif ier is placed on the third
CCP array elentent. lf done as an output operation, the
identif ier is placed in the output record. (See Non-l/O
Operations, later in this section.)

The Put-Then-(iet operation, which can be used only with
combined SPECIAL f  i les,  is  both an input  and output
operation and requires both an input and an output record
area (see Put-Then-Get Operation,later in this section).

Performing CCP Operations Using Primary, Secondary,
or Demand lnput

To cause an opr-'ration to be performed during primary,
secondary,  or  demand input  t i rne in  the RPG l l  program
cycle,  prov ide en input  record area in  the appropr iate
format  (F igure 6-2 and 6-3)  anr l  p lace the fo l lowinq
informat ion in  the parameter  arrav:

Operation

Maximum Input  Length

Symbol ic  Terminal  Name

When us ing  a  p r imary  o r  secondary  SPECIAL f  i le ,  th is
in fo rmat ion  must  be  p laced in r  the  ar ray  pr io r  to  the  f i rs t
read f rom the  f i le .  There fore ,  you  shou ld  load the  ar ray
a t  e i ther  comp, i la t ion  t ime or  p re-execut ion  t ime w i th  the
appropr ia te  in fo rmat ion  fo r  the  f  i r s t  opera t ion .  For  sub-
sequent  opera i : ions  f rom the  f i le ,  i f  any  o f  the  ar ray  conten ts
must be changed. they can be reset in calculat ions, as shown
in  F igure  6-8 .
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RPG CALCULATION SPECIFICATTONS

Prq, .m |  -
I Pumhrng Grd Elero Numt.i

P,ry.hm., lo."  I  
r^hdoi

7 7 7 8 7 9 &

rorfflo_

Figure 6-8. isetting the Parameter Array Contents for a Primary, Secondary, or Demand Input Operation

In  some appl icat ions,  i t  is  not  convenient  to  per form input
operat ions at  pr imary or  secondary input  t ime in the RPG
l l  cyc le.  Using a demand f i le ,  you have more contro l  over
when the f  i le  is  read,  s ince you cause the f i le  to  be read
whenever you issue the READ operat ion in  calculat ions.
Therefore.  r lemand f i les are more f lex ib le for  communicat-
ing in teract ive ly  wi th terminals.

lf the f i le is used for a series of operations, you may not
need to modify all parameter array elements for every
operat ion.

Operation tlode

In setting or modifying the operation code, you can avoid
having an inval id  operat ion code/modi f  ier  combinat ion by
always mol' ing both parts of the operation code into the
parameter array, as is done in Figure 6-8. (See Put-Then-
Get Operation,later in this section, for special considera-
t ions.  )

Maximum l'nput Data Length

For operations that can result in input data being received
in the input record area (Get, Accept Input, Accept No-
Wait, Get l\ttr ibutes, and Stop lnvite Input), set the fourth
element of the parameter array to indicate the maximum
amount of data you expect from a terminal, including
device control characters your program handles (see index
entry device control charactersl and including the 14
characters reserved in the record area for CCP use. The
maximum rrumber you can enter  is  4096.

For the Get Attributes operation, set the value of the
fourth arra,y element to 35, the length of the attributes

6-14

These MOVE operations set
up the parameter array for a
Get operation from the ter-
minal  named in the f  ie ld
TNAME, wi th a maximum
input length of 44.

data 121) plus the required information in the f irst 14
positions of the record area.

This element of the parameter array is never modified by
the CCP; therefore,  as long as your  maximum input  length
remains the same, you need not reset this element.

Symbolic Terminal Name

You must place the symbolic terminal name (or blanks)
in the fifth array element when you issue one of the
following operations at primary, secondary, or demand
input  t ime:

o Get

o  I nv i t e  I npu t

o Stop lnv i te Input

o Get Attributes

You can use blanks in the f ifth array element for these

operations only irr single requesting terminal (SRT) pro-

grams (see index entry). When you use a blank terminal
name, the CCP returns the name of the terminal that
requested the program in the input record area and in the
parameter array after the operation.

You need not specify a name for the Accept Input opera-
tion; however, after the operation, the CCP places the name
of the program or terminal from which the input data was
received in the fifth element of the parameter array and in
the record area.



See Put-Then-Get Operation,later in this section. for
special considerations.

Testing the Return Code

After any CCP operation, you should test the return ciode
to detl lrmine the result of the operation, since the result
may rerquire special actions in your program. lf the ogtera-
tion resulted in an error condition (negative return co,Ce)
or exception condition (positive return code), you mirSht
e i ther  take speci f  ic  act ions in  your  program or  in form the
system operator of the condition by issuing a message to
the corlsole.

The CCP places the return code for input operations ir;sued
at  pr imary,  secondary,  or  demand input  t ime in the f  i rs t
two po,sit ions of the input record aiea as well as in the
middle two positions of the f irst element of the pararrreter
array (r;ee Figures 6-1 and 6-2). The return code for the
last  output  operat ion is  avai lable in  posi t ions 5-6 of  the
f i rs t  arnay e lement  and in posi t ions 3-4 of  the input  record
area.  l \ lso.  the CCP sets on indicators g1 and g2tor  error
and exr:eption conditions, respectively (see lndicators
Reserved for CCP Use). Thus, you can test return codes
in a variety of ways:

o Using Calculations to test the contents of the rerurrr
code f ield in the input record area.

o Using indicators 91 and g2 to condi t ion operat ions in
Calculat ions and to condi t ion output  l ines (F igure 6_5).

o Using record ident i f  icat ion codes or  f ie ld indicators
on Input  Speci f  icat ions.

Figure 13-9 shows an example of  test ing the return code
for  p lu: ; .  minus,  or  zero by means of  a compare operat ion
and resul t ing indicators.  l f  you wish,  you can test  for  the
exact rcrturn code to determine which exception or error
conditi,on occurred and take appropriate aciion. Return
codes and recommended program actions are summari;zed
in Appr-'ndix E.

l f  ind icator  91 is  on when any input  operat ion is  requested,
the operat ion is  ignored by SUBRg2 and a return code of
-91 is re,turned (appears as 9J). This return code mav rre
used to prevent  b lanking out  of  prev ious input  f  ie lds (see
F igu re  6 -10 ) .

Figure 6-' l 0 shows how indicators may be set on for ing>ut
operaticlns with SPECIAL f i les to indicate record type,
normal  complet ion,  error  or  except ion return code.  In th is
example,  the record NAM is  read wi th indicator  01;  the
record l \DR is  read wi th indicator  02.  l f  there is  nor  a
normal  complet ion of  the input  operat ion,  ind icator  Oi l  is
on, the return code is moved into a two-character numr>ric
f ie ld {RTNCOD) for  more deta i led test ing in  calculat ions.

Spec ia l  cons idera t ions  are  invo lved when you use the  input
return code frr>rn posit ions 3 and 4 of the f irst element of
the  ar ray .  l f  t re  cor rec t  sequence o f  opera t ions  is  no t
fo l lowed,  the  s ; ign  o f  the  input  re tu rn  code can be  los t .
The procedure requires that the f i rst element be moved into
a  four -pos i t io r  a lphamer ic  f ie ld  v ia  a  MOVEL ins t ruc t ion ,
and tha t  the  seme four -pos i t ion  f ie ld  be  moved in to  a  two-
pos i t ion  f  ie ld  v ia  a  MOVE ins t ruc t ion .  The two-pos i t ion
f  ie ld  then con la ins  the  input  re tu rn  code w i th  tne  cor rec t
s i g  n .

A l though i t  i s  poss ib le  to  do  pre l im inary  re tu rn  cooe
check ing  us ing  the  method shown in  F igure  6-10 ,  tha t
method is  no t  recommended,  s ince  i t  i s  much eas ie r  to
detect posit ive and negative return codes using indicators
91 and 92 .

Examining the Effective lnput Length

On SPECIAL input  opera t ions ,  the  CCP re tu rns  the  e f fec t i ve
input  leng th  in  pos i t ions  5-8  o f  the  input  recoro  area
(F igure  6-2) .  l -h is  va lue  inc luc les  on ly  the  ac tua l  leng th
o f  da ta  ava i lab  e  to  your  p rogram and does  no t  inc lude the
14 characters prreceding the data in the record area or the
length  o f  t runcated  da ta .  The input  da ta  beg ins  in  pos i t ion
15 of the record area.

Af te r  you  have issued an  input  opera t ion ,  you  can examine
the  e f fec t i ve  input  leng th ,  fo r  example ,  to  ver i f y  tha t  the
termina l  en ter€d  a  requ i red  number  o f  charac ters ,  in  o rder
to  de tec t  e r roneous input .  You might  a lso  use  the  va lue  o f
the  e f fec t i ve  input  leng th  as  the  l im i t ing  va lue  in  a  rou t ine
tha t  scans  the  input  da ta .

The effect ive input length may' be equal to or less than the
max imum input  leng th  you spec i f ied  fo r  the  opera t ion ,
depending on the actual amount of data transmitted to
your  p rogram by  a  te rmina l .  l f  the  te rmina l  t ransmi ts  more
data  than the  nrax imum you spec i f ied .  the  excess  da ta  i s
truncated and Vour program receives a "data truncated"
return code. (Siee index entry data truncated, special use
in DFF, for a slrecial meaning of the data truncated return
code. )

The effect ive irrput length conl.ains the number of current
ou ts tand ing  ln l ' i te  Inputs  i f  a  re tu rn  code o f  0g  is  re tu rned
after an Accept Input operation.

For  5704-SC2 on ly ,  the  e f fec t i ve  input  leng th  conta ins  the
number  o f  cur r ,en t  ou ts tand ing  Inv i te  lnputs  i f  a  re tu rn
code of 04 or 16 is returned after an Accept No-Wait
opera t ion .

Contents of the effect ive input length f ield for each opera-
t ion code and rr, ' turn code is summarized in Appendix E
(Tab le  E-7) .
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RPG CALCULATION SPECIFICATIONS
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Figure 6-9.  Using Calculat ions to Test  the Return Code in the SPECIAL Input  Record Area

In  th is  example ,  i f  the  re tu rn  code is  g rea ter

than zero ,  a  subrout ine  tha t  hand les  excep-
t ion  cond i t io r rs  i s  executed ;  i f  the  re tu rn
code is  negat ive ,  an  er ro r -hand l ing  subrout ine
is  executed .

Performing CCP Operations Using Heading, Detail, Total
or Exception Out:put

When issuing CC[)  output  operat ions at  H,  D,  T.  or  E out-
put  t ime v ia a SPECIAL output  or  combined f i le ,  you

must  p lace the operat ion code,  output . length.  and the
program or  terminal  name in the output  record area,  as

shown in F igures 6-2 and 6-4.

The output  length for  SPECIAL output  operat ions inc ludes

the 14 posi t ions requi red in  the record area for  the opera-

t ion code,  outpul  length,  and terminal  name. This length

also inc ludes device contro l  characters you are inser t ing
yourself and the r;pecial information required for certain

3270 DFF operal:ions. Thus, the value of the highest end
position used on the Output Specif ications should be used

as the output len,gth. The maximum length is 4096.

After an operaticrn is perforrned at H, D, T. or E output

time, CCP places the return code in positions 5-6 of the

f i rs t  e lement  of  the parameter  array (F igure 6-1) .  You can

easily test the rel.urn code for a positive or negative value

by using indicatc,rs 91 and 92 (see lndicators Reserved for

CCP lJse, earlier in this chapter). ln order to test for a
specific return code value, however, you must move the

contents of the first array element to a two-position
numer ic  f ie ld.  F igure 6-11 shows how these methods can

be used in combination to test the return code. See
Programming Examples, later in this chapter, for additional
examples of testing return codes.

Examining a Returned Name

For  the  Accept  Input  opera t ion  and fo r  opera t ions  issued

wi th  a  b lank  name f ie ld .  CCP re tu rns  the  program name or

a  symbol ic  te rmina l  name to  your  p rogram (see index  en t ry

operations\. For al l  operations issued at primary, second-

ary ,  o r  dernand input  t ime,  CCP p laces  th is  name in
pos i t ions  € l -14  o f  the  input  record  area .  You may need to

examine th is  name to  de termine wh ich  program or  te rmi -

na l  i s  communica t ing  w i th  your  p rogram.

For example, in a multiple reguesting terminal (MRT) pro-

gram lsee index entry), you should examine the terminal

name you rece ive  f rom an Accept  Input  opera t ion  in  o rder

to  de termine i f  the  te rmina l  i s  a  new requester  o r  i f  i t  i s

a l ready  a t tached to  your  p rogram.  l f  the  te rmina l  i s  a

new requester ,  you  migh t  move the  te rmina l  name to  a

save area .  l f  the  te rmina l  has  prev ious ly  p rov ided input  to
your program, you may need to associate new data with

data prevircusly received by comparing the terminal name

with a savrad terminal name. Example 2 under Programming

Examples shows an example of examining the terminal

name after an Accept Input operation.

l f  a progrcrm can be requested from both a terminal and an-

o ther  p rogram us ing  the  Task  Cha in  Request  opera t ion ,  you

may want to determine how the program was requested.

This can bre accomplished by checking for a 14 return code,

ind ica t ing  a  Task  Cha in  Request  opera t ion .  Th is  in fo rmat ion

is useful i l '  a program communicates with the requestor

since your program cannot communicate with a task chain

requestinq program.
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RPG INPUTSPECIFICATIONS

Figure 6-10.  Test ing the Return code on Input  speci f icat ions (spEclAL Input  operat ionl

When per forming operat ions v ia H,  D,  T,  or  E output ,  you
need only use the parameter  l is t  in  the fo l lowing cases:

o To test the return code in positions 5-6 of the f irst
elenrent after the operation.

o To check the count  of  outstanding Inv i te Inputs in  the
th i rc l  array e lement  af ter  issuing a Release Terminal
operat ion at  output  t ime.

o To speci fy  the maximum input  length value in  the
four th e lement  when issuing an Inv i te Input  operat ion
at output time (see Non-l/O Operations, later in this
sect ion ) .

r  On SPECIAL output  operat ions issued wi th a b lank
terminal  name (val id  for  SRT programs only) ,  the CCP
returns the name of the requesting terminal in the fifth
element.

Note: l l  a val d terminal name is given in the output record
area for a SPECIAL output operation, any name in the
fifth element of the parameter array is not modified.

"-l ** [-fl"_',j:1il".". l-Tfl-fl]
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RPG CALCULAT ION SPECIF ICAT IONS

Figure 6-11.  Example of  Return Code Test ing Af ter  a SPECIAL Output  Operat ion

Exception Output

To perfornr exception output to a specific terminal (via a
SPECIAL output  or  combined f i le) .  p lace the appropr iate
operat ion code,  output  length,  and program or  terminal
name in th{l output record area (Figure 6-2 and 6-4), and
issue the EXCPT operat ion in  calculat ions.  l f  the program
or terminal  name is  less than s ix  characters long,  i t  must
be le f t - just i f  ied and padded wi th b lanks in  the name f ie ld
of the outprut record area.

Except ion output  enables you to check the return code in
calculat ions immediate ly  af ter  per forming the EXCPT
operat ion.

""fT-1"_

f  o rn ,  cx21 s3

7 5 1 6 1 7 7 8 7 9 W

fT-fTtTt
L t  |  |  |  |  I
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l f  you are sending mul t ip le l ines of  output  to  one terminal ,
or  s ingle l ines to more than one terminal  dur ing any one
EXCPT operation, you can check the return code for only
the last  operat ion ( last  l ine of  output) .  Therefore.  i t  is
suggested that one output record be sent to only one
terminal  by 'each EXCPT operat ion.  This can be contro l led
througfr the use of indicators.

See Pro,gramming Examples, Example J later in this
chapter ,  for  examples of  except ion output .

Heading, Detail or Total Output

ln general ,  us ing H,  D,  or  T output  to  issue CCp operat ions
is  s imi l iar  to  us ing except ion output ,  in  that  the operat ion
code,  output  length,  and terminal  name are p laced in the
output record area rather than in the parameter array and
several l ines of data can be sent to the same or different
terminals on each program cycle.

You must  be aware that  when you send several  l ines of
output  to  the same SPECIAL output  f i le  us ing H,  D,  or
T outpLt t .  the return code in the parameter  l is t  appl ies
only to the last  output  l ine.  Therefore,  you have no way
of  knovuing when an except ion condi t ion occurreo on
output  l ines previous to the last  output  l ine.  Also,  when
an errof  occurs,  you have no way of  knowing on which
output  l ine the error  occurred.

See Programming Examples, Exarnple I, and the MRT
Programming Example lJsing the Display Format Facitity
in  Chapter  8 for  examples of  H,  D,  and T output  l ines.

Put-Then-Get Operation

The Put-l-hen-Get operation must be issued with a combined
SPECIAL f  i le .  The operat ion is  not  actual ly  per formed
via SUBR92 unt i l  the input  par t  of  the combined operat ion
is  per formed.

Combined Demand lnput/Exception Output File

Perform the Put-Then:Get operation as follows:

1.  Place the maximum input  length in  the parameter
arraY.

2. Place the following information in the output record
areai

.  Put-Then-Get  operat ion code (posi t ions 1-4)

o Output  length (posi t ions 5-8)

o Symbr: l ic  terminal  name (posi t ions 9-14)

3.  lssue an EXCPT operat ion.

4.  lssue a B EAD operat ion.

Af ter  you issuer  the READ operat ion,  the input  data is
avai lable in  the input  record area.  You need not  prov ide
a terminal  name or  operat ion code in the parameter
array for  the READ, s ince SUBRg2 assumes that  the f i rs t
input  operat ion for  a combined f i le  fo l lowing the Put
part of a Put-Then-Get to the fi le is the Get part of the
operat ion f rom the same terminal .

When issuing a Put-Then-Get  to a terminal  us ing EXCPT
and READ, yor  may do output  to  other  terminals af ter
doing the outprr t  par t  of  the combined operat ion.  l f
successive Put-'Ihen-Get operations are performed to the
same or  d i f ferent  terminals us ing the same SPECIAL f i le
before doing the input  par t  of  the combined operat ion,
then only the last  output  wi l l  be sent  to  the terminal .

See Programmi,ng Examples, Example 2, tor an example
of  us ing READ and EXCPT to issue a Put-Then-Get  ooera-
t ion.

Combined Prirnary or Secondary lnput/H, D, or T
Output File

You can a lso isr ;ue a Put-Then-Get  operat ion us ing H,  D,
. , r  T output  and pr imary or  secondary input  wi th a
combined SPECIAL f i le .  P lace the maximum input  length
in the paramete\  arrav for  the combined SPECIAL f  i le .
Place the fo l lovuing in format ion in  the output  record area:

Put -Then-Ge t  opera t ion  code (pos i t ions  1-4)

Output  leng th  (pos i t ions  5-8)

Symbol ic  te lmina l  name (pos i t ions  g-14)

6 - 1 9



The input  data f rom the Put-Then-Get  is  avai lable in  the
input  reco,rd area af ter  Pr imary or  Secondary input  in  the
RPG l l  cyc le.  You need not  prov ide a terminal  name or
operation code parameter array for the input part of the
combined operat ion,  s ince SUBR92 assumes that  the f  i rs t
input  f ronr  the f i le  is  the input  par t  of  the operat ion for  the
same terminal .

Considerations for performing other output operations after
the output  par t  of  the combined operat ion and for  per form-
ing succesr;ive Put-Then-Get operations are the same as
descr ibed for  EXCPT and READ.

Testing the Return Code After a Put-Then-Get

The return code from a Put-Then-Get is placed in
posi t ions l3-4 of  the f  i rs t  arrav e lement .  Posi t ions 5-6
of  the f i rs t  array e lement  wi l l  be zero i f  the last  output
operat ion was the Put  par t  of  th is  combir red operat ion.
l f  an error  condi t ion resul ted f rom the operat ion ( th is
can bedetermined using indicator  91)  you can determine
whether tlre error occurred on the Put or on the Get by
test ing ther  value in  the th i rd array e lement .  l f  th is  va lue
is the sam,e as the output length specif ied for the Put-Then-
Get, then the error occurred on the Put portion of the
operat ion ( the Get  was not  per formed).  l f  the value of
the th i rd err ray e lement  is  d i f ferent  f rom the outpur
length speci f ied for  the operat ion,  then the error  occurred
on the Get.

Note Cont.-erning the Use of Put-Then-Get

The typical use for Put-Then-Get is to issue a message to
the systenr  operator  (CONSOL) and receive inst ruct ions.
In an MR-f  program, the need to modi fy  the parameter
l is t  can be min imized by in i t ia l iz ing the array for  the
combined f i le with the'UlfiD' operation r:ode (Accept
Input) ,  a  b lank terminal  name, and the nraximum input
length used by the program. Thus,  when the Put-Then-
Get  operat ion is  issued,  the array need not  be modi f ied
in order  to cont inue wi th normal  operat ion,  s ince the Put-
Then-Get operation code was given in the output record
area.

Non-l/O Operations

Non- l /O opera t ions  can be  issued a t  e i ther  inpu t  t ime
(pr imary .  seconder ry ,  o r  demand)  o r  a t  ou tpu t  t ime (H,

D,  T ,  o r  E) ,  s ince  they  do  no t  resu l t  in  t rans fer  o f  da ta
to  o r  f rom your  p rogram.  The non- l /O opera t ions  are :

.  Acqu i re  Termina l

o  Re lease Termina l

.  I n v i t e  I n p u t

.  Shutdown Inqr . r i ry

o  Force  End o f  F i le

When issued v ia  SPECIAL f i les ,  Acqu i re  Termina l ,  Re lease
Termina l ,  Inv i te  Input ,  and Shutdown Inqu i ry  a re  most
log ica l l y  i ssued as  ou tpu t  opera t ions ;  Force  End o f  F i le
is  most  log ica l l y  i r ; sued as  an  input  opera t ion .

When you issue nr :n - l /O opera t ions  a t  inpu t  t ime us ing
SPECIAL f i les ,  you  must  p rov ide  a  "dummy"  input  spec i f i -
c a t i o n  t o  a v o i d  g e t t i n g  a n  U N I D E N T I F I E D  R E C O R D
hal t ,  s ince  RPG l l  assumes tha t  va l id  da ta  i s  con ta ined in
your input record area after the operation. See Program-
ming Examples, Example 2,Ior an example of a "dummy"
input  spec i f i ca t io r r .

Whi le  a l l  o f  the  non- l /O opera t ions  can be  issued us ing
SPECIAL f i les ,  i t  i s  a lso  conven ien t  to  use  EXIT/RLABL
for  these opera t ions ,  s ince  no  input  o r  ou tpu t  record  area
is  requ i red  and th r - ' re  i s  no  requ i rement  fo r  RPG l l  to
move input or oul.put f ields. You must be aware, however,
tha t  us ing  bo th  SI 'ECIAL and EXIT/RLABL fo r  CCP
opera t ions  inc reases  the  main  s to rage requ i rement  o f  your
program.  Th is  can be  an  impor tan t  cons idera t ion  in  some
cases.
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Output  Return
Code

1. Effect ive Input Length
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SUMMI \RY -  PERFORMING CCP OPERATIONS USING RPG I I  SPECIAL  F ILES
(see notes on opposite page)

INPL 'T  RECORD AREA

PARANNETER -ARRAY

Operations lssued at Input Time

lnformation Suppl ied by Program mer :

I  P lace  the  opera t ion  code here  be fore  issu ing  the
opreration. Exception: On a Put-Then-Get operatron,
th is  e lement  i s  d is regarded on  the  Get  por t ion  o f  the
opera t ion .  Upon comple t ion  o f  the  opera t ion ,  th is
e lement  remains  unchanoed,

I  P lace  the  max imum e2<pected  input  leng th  here
1'  be fo re  i ssu ing  the  opera t ion  ( inc ludes  the  f i rs t  14

pos i t ions  in  the  record  area) .  Upon comple t ion  o f
the  opera t ion .  th is  e lement  remains  unchanged.

4
Return Code Operation Code/

Modif ier
1. Effective Input Length
2. Attributes !D
3. #Outstanding Invite

I nputs

Nlaximum Expected
Input Length

Program or
Symbolic Terminal

Name

l ^ -
q

I
.I

* 1 5

I
r 3 _
I
I

o5-

I

l-"
l l
i- oa

l l

I

I

I
I
on l+4 3

OUTPUT RECORD AREA
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1.  Output  Length
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Place the symbolic terminal name here plior to
issuing the operation . Exception:

1. Accept Input -- contents are ignored by the CCp

2.  Blanks -  CCP assumes the request ing terminal
(SRT programs)

3. Shutdown Inquiry -- contents are ignored by
the CCP

This e lement  is  changed af ter  Accept  Input  or  a b lank
ternrinal name is used. Exception.. When a put_Then_
Get is  issued wi th a b lank terminal  name, the name of
the request ing terminal  is  returned only in  posi t ions
9-14 of the input recoro area.

lnformation Returned by CCP:

|  _ 1.  Conta ins the ef fect ive input  length (not
a
"  inc luding the f i rs t  14 posi t ions) ,  af ter  an

input operation (Get. Accept Input, Put-Then-
Get ,  Get  Terminal  At t r ibutes,  and Stop Inv i te
Input  that  fa i ls  to  s top input . )

2.  Conta ins the count  of  outstanding Inv i te Inputs
wnen :

a.  A Release Terminal  operat ion is  issued
b. A 08 return code was received
c.  Shutdown Inqui ry  operat ion (5704 SC2 onlv)

I  Input  operat ion return code.
4

l_ Return code f rom the last  output  operat ion us ing th is
5 urr .y .

l^  l f  the 3270 Display Format Faci l i ty  is  used,  posi t ion
o 15 conta ins the AID character ,  except  when data is

received with the program request on systems without
Program Request  Under Format (pRUF).

l7  Af terr  an Accept  Input  operat ion,  Put-Then-Get
operat ion,  or  an operat ion issued wi th a b lank
ternr inal  name, the CCP returns a symbol ic  terminal
name or for an Accept Input in a program loaded by
a Chain Task Request ,  the name of  the program tnat
issuerd the Chain Task Request  operat ion in  these
posi t ions.

Operations lssued at Output Time

I nformatictn Suppl ied by Programmer :

O Place the operation code here prior to issuing the
operat ion.

Ot P lace  the  ou tpu t  leng th  here  fo r  ou tpu t  opera t ions
( inc lude the  f i rs t  14  pos i t ions  o f  the  record  area) .
P lace  the  a t t r ibu tes  ident i f  ie r  here  fo r  Acou i re  te rmi -
na l  w i th  Se t  Termina l  A t t r ibu tes  mod i f ie r .  CCP
ignores  th€  conten ts  o f  th is  f ie ld  fo r  Re lease Termi -
n a l ,  I n v i t e  I n p u t ,  S h u t d o w n  I n q u i r y ,  a n d  A c q u i r e
Termina l  r , r r ' i thou t  Set  Termina l  A t t r ibu tes  mod i f  ie r .

02 Place the rr- 'quested program name, the symbolic
te rmina l  name,  b lanks ,  o r  CONSOL here .  Th is  en t rv
is  ignored I 'o r  Shutdown Inqu i ry .

O7 l f  the  D isp lay  Format  Fac i l i t y  i s  used,  pos i t ions  15-20
conta in  the  fo rmat  name fo r  the  Put  Message opera t ion ;
pos i t ion  15  conta ins  the  Wr i te  Cont ro l  Charac ter
fo r  the  Put  Over r ides  opera t ion .

lnformation Returned bv CCP:

03 Output op€rrat ion return code.

O4 These elements are unchanged after the output
opera t ion .  P lace  the  max imum input  leng th  in  the
four th  a r ra 'y  e lement  p r io r  to  i ssu ing  Inv i te  Input ,
Put  w i th  Inv i te  lnput ,  Pu t -No-Wai t  w i th  Inv i te  Input ,
and Put -Then-Ger .

05 After the Flelease Terminal operation, this element
conta ins  the  count  o f  ou ts tand ing  Inv i te  Inputs .

06  CCP re tu rns  the  symbol ic  te rmina l  name in  th is
e lement  a f te r  opera t ions  issued w i th  a  b lank  te rmina l
name, except Put-Then-Get. On Put-Then-Get opera-
t ions  issued w i th  a  b lank  te rmina l  name.  CCP re tu rns
the  symbol ic  te rmina l  name in  pos i t ions  9-14  o f  the
input record area after the Get port ion of the opera-
t ion  is  per f ' ) rmed.

E X I T / R L A B L  C C ) M M U N I C A T I O N S  I N T E R F A C E

All of the CCP operations described under Operations in
Chapter  2  can be  oer fo rmed us ing  EXIT/RLABL.  CCP
prov ides  four  subrout ines  fo r  use  w i th  EXIT:  SUBR91,
wh ich  can be  usec l  fo r  a l l  communica t ions  opera t ions  in -
c lud ing  task  cha in  reques t  opera t ions ;  SUBR90,  wh ich  can
be used to  move f ie lds  to  o r  f rom a  record  area ;  SUBR87,
wh ich  is  used to  i s ;sue  Cha in  Task  Request  opera t ions  on ly ;
and SUBR88.  wh ich  is  used to  accept  bo th  p rogram request
and cha in  task  da ta .  SUBR87 and SUBR88 are  bes t  su i ted  fo r

programs tha t  a re  p r imar i l y  used fo r  task  cha in ing  opera-

t ions  and do  no t  communica te  d i rec t l y  w i th  te rmina ls .

y 'y 'o te . '  You must  no t  use  SPECIAL subrout ines  SUBR92

a n d  S U B R 9 3  w i t h  E X I T / R L A B L .



Parameter Array

As with the SPECIAL interface, you must place the para-
meter$ for an operation in a parameter array. The format
of  the parameter  array for  EXIT/R LABL (Figure 6-12)  is
the sarne as for SPECIAL, except as follows:

o CCIP always places the return code from an operation
in posi t ions 5-6 of  the f  i rs t  array e lement ,  not  in  the
record area.

o Ther program name or  the symbol ic  terminal  name is
always in the record area. Therefore, you may define
an array of  four  e lements i f  you are us ing the array only
for  EXIT/RLABL. You can use the same array for  both
SPECIAL  and  EX IT /RLABL  i f  t he  a r rav  has  f i ve
elernents.

The E:<tension Specifications for defining parameter arrays
are de:;cribed in Defining the Parameter Array, previously
in th is  chapter .

Recorrl Area

The record area for  communicat ions operat ions us ing
EXITi  RLABL must  be def  ined by an RLABL in calcula-
t ions (see EXIT to SUBRgl l .  The record area (F igure
6-13)  consists  of  the name f ie ld and a data area.  Note
that the format is different from the record area for
SPECI  AL .

EXIT t to  SUBR91

The l i r rkage to SUBR91 to per form a CCP operat ion in-
volves an EXlToperat ion fo l lowed by two RLABLs,  as
fo l lows:

RPG CALCULATION SPECIFICATIONS

The f i rs t  RLABL is  the name of  an array (ARY, for
example)  whir :h is  used as a parameter  l is t  by SUBR91.  l t
may be the sarne array as used for  a SPECIAL f i le ,  except
that the fifth r: lement is not used. See Defining the
Parameter Anay, earlier in this chapter.

The second RLABL is  the record area.  The f i rs t  s ix  posi -
t ions of  th is  area must  conta in the program name or  the
symbol ic  terr inal  name for  which an operat ion is  in tended,
fo l lowed immediate ly  by the data to be sent  or  received
to or  f rom a t r : rminal .  S ince th is  data may consist  of
many f ie lds,  t l re  CCP provides another  EXIT subrout ine,
SUBR90, to nlove fields to or from the record area (see
EXIT to SUBt?90\.

The s ize of  thr :  record area should be large enough to con-
ta in the maxirnum amount  of  data to be sent  or  received
plus the s ix  characters f  or  the name f ie ld.  l f  the largest
amount of data to be sent or received is greater than 256
( inc luding the name f  ie ld,  then an array must  be def ined
for  th is  area,  s ince the maximum size of  an RPG l l  a lpha
field is 256. 

-l 'hus, 
if 800 characters are needed (for

example wi th a 3270 Display)  p lus the symbol ic  name
(a tota l  o f  80€i ) ,  an array could be def ined conta in ing four
elements of 202 characters each. This would create a
contiguous arera of core of 808 bytes, which is large
enough.  l f  an array is  def ined as the record area for
EXIT/RLABL l inkage,  the second R LABL must  be a
reference to the f i rs t  e lement  of  the arrav:

RPG CALCULAT IONSPECIF ICAT IONS

Parameter array
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Array
Element Positions Used

( f l '  no t  used )
Contents

Return code - two
decimal characters

returned by CCP fol-
lowing operation (zero,
positive. or negative).

Operation code - two
alphamer ic  characters.

Operat ion modi f  ier  -

two a lphamer ic  charac-
ters (opt ional ) .

Output  data length -

up to four  decimal
characters (output
operat ions) .
Effective input data
length - up to four
decimal  characters
(returned by CCP on
input  operat ions.
Count of outstanding
Inv i t e  I npu ts  -  a  f ou r
d ig i t -decimal  number
(returned by CCP on
release terminal  oper-
ations and when a 08
return occurs on input
operations.
Terminal  at t r ibutes
ident i f  ier  -  up to four
decimal  characters
(acquire terminal  op-
e ra t i on  on l y ) .

Maximum input  data
length - up to four
decimal characters.

RPG l l  Parameter Array for  EXIT/RLABL

Name Fie ld Data

(4096 maxirnum. inc luding the terminal  name)

Figure 6-13.  Record Area Format for  EXIT/RLABL CCP Inter face
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Setting the Paramet,ers for an Operation

lssuing a non- l /O operat ion (such as Release Terminal )  in-
volves simply settinr] the contents of the parameter array
wi th MOVE inst ruct ions and p lac ing the terminal  name
in the record area. iSince only the terminal name is required
in the record area for non-l/O operations. you can issue
the operation as shc,wn in the following example, specifying
a field that contains the terminal name as the second
RLABL .

RPG CALCULATION SPECIFICATIONS

l f ,  however,  you arr? issuing an operat ion that  involves a
number of  f ie lds of  input  or  output  data,  you wi l l  need
to use SUBR90 to rnove fields to or from the record area,
s ince there is  no fac i l i ty  in  RPG l l  Calculat ions to move
f ie lds to or  f rom var ious sect ion of  another  data f  ie ld.  (A

series of MOVE or IVIOVEL operations could be used to
move a smal l  number of  f  ie ids. )

Setting the Parametrers for EXIT/RLABL Operations

All parameters for CCP operations are placed in the para-
meter  array.  The program name or  the symbol ic  terminal
name is always placr:d in the record area (see EXIT to
sugR9tl.

Operation Code

In sett ing the operal: ion code, you can avoid having an

inva l id  opera t ion /mod i f ie r  combina t ion  by  a lways  mov ing

both parts of the op,eration code into the second array

e lement .  The va l id  opera t ion  and mod i f ie r  codes  are  g iven

in CCP Operation Codes, earlier in this chapter.

.__,-- a
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I
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Figure 6-12.



Outputt Length

For E)( lT lRLABL output  operat ions,  p lace the length of
the output  data in  the th i rd array e lement .  The output
length includes device control characters which you are
inser t ing in to the data in  your  program (see index entry
Device Control Charactersl. The output length should
not include the six characters for the program name or
the syrnbol ic  terminal  name.

The mieximum output length you can specify is 4090. See
RPG ll Programming Considerations, later in this chapter,
for  in f ,crmat ion about  us ing the th i rd array e lement  wi th
the Acquire Terminal  operat ion.

Maximum lnput Length

The maximum input  length in  the four th array e lement  for
an EXIT/RLABL operat ion must  not  inc lude the s ix
charactters for the program name or the symbolic terminal
name, but  must  inc lude the length of  any device contro l
charact ters you are handl ing in  your  program. You must
enter  a maximum input  length for  the fo l lowing operat ions:

o Get

.  lnv i te  I  nout

.  Put .Then-Get

o Get Attributes

l f  you a lso speci fy  a maximum i r rput  length for  the Accept
Input  operat ion,  i t  wi l l  overr ide the length g iven for  the
Inv i te Input  operat ion.  For  the Get  At t r ibutes operat ion,
set  the value of  the four th arrav e lement  to 21.

Examining Returned I nformation

Af ter  you have issued a CCP operat ion us ing EXIT/RLABL,
you should examine informat ion returned to your  program
by the CCP:

o Return Code (y'y'ote: Indicators 91 and 92 are not
reserrved or  used wi th SUBR91 . )

.  Ef f iect ive input  length ( i f  an input  operat ion was
performed)

I  Ther program name or  the symbol ic  terminal  name ( i f  i t
was set by the CCP, such as for an Accept lnput opera-
t ion or  a Put  issued wi th a b lank terminal  name)

Testing the Return Code

After  an EXITlRLABL operat ion,  the CCP places the
return code in positions 5-6 of f irst parameter array element.
Figure 6-16 shrlws an example of testing the return code
for plus, minus,, o( zeto by means of a compare operation
and resul t ing indicators.  In  th is  example,  a subrout ine that
checks for specific return codes is executed when a positive
or negative return code is encountered after a Stop Invite
Input operation. Before checking the return code after an
EXIT/RLABL operat ion,  you must  move the return code
from the f i rs t  array e lement  to a 2-posi t ion numer ic  f ie ld.

y'Uote.' Notice the use of a MOVEL instruction to move the
terminal  name f rom the f ie ld TNAME to the f i rs t  s ix
posi t ions of  the record area,  INREC. This technique is
useful when the record area consists of the symbolic
terminal  name and a s ingle f ie ld ( in  th is  case assume the
input  record is  a s ingle 10-character  f ie ld) .

Examining the Effective lnput Length

After operations that return input data to your program.
you may need to know the actual length of input data
returned to your program, that is, the effective input
length. This value does not include the six characters for
the program name or  the symbol ic  terminal  name and
does not inclu,Je the length of truncated data when a
terminal  sends more data than you speci f ied in  your  maxi-
mum input  ler rgth for  the op€rat ion.  Specia l  considerat ions
are involved when you use the 3270 Display Format
Facil ity (DFFI input operations; see 3270 Display Opera'
tions.

In order to us€r the effective input length, you must f irst
move the contents of  the th i rd array e lement  to a numer ic
f ie ld.

Symbolic Terntinal Name

On EXIT/RLl tBL operat ions for  which the CCP returns a
terminaf name (see index entry Operationsl , you may need
to examine or  otherwise use the terminal  name ( for  example,
to associate the input data with data previously received
from the same terminal ) .  The CCP places the returned
symbol ic  terminal  name in the f i rs t  s ix  posi t ions of  the
record area.

*,e Programming Examples, Example 2,later in this chapter,
for  examples of  saving and examining terminal  names in an
MRT program.
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Exi t  to  SUBR90

You must prepare the record area before doing an output
operat ion us ing SUBR91.  Therefore,  you must  move f ie lds
into this area of storage before requesting the l/O opera_
t ion.  For  input  operat ions,  you are presented wi th a mass
of data frorn which you must extract specif ic f ields. When
you use SPECIAL f  i le  processing,  the input  and ourput
speci f icat ions provide th is  capabi l i ty .  However,  in  RpG l l
Calculat ions there is  no fac i l i ty  f  or  se lect ing f  ie lds f  rom
var ious sect ions of  another  data f  ie ld.  Thus,  SUBR90 is
provided to serve this purpose.

Figure 6-14 i l lust rates the coding requi red to l ink to SUBRg0.

The f i rs t  four  RLABL's fo l lowing an EXIT to SUBR90
provide in format ion to SUBR90 about  the f  ie lds to be
moveo.

t r  The f i rs t  RLABL is  an indicator .  l f  you "set  on"
th is  ind icator  pr ior  to  ex i t ing to SUBR90,  the sub-
rout ine moves the data f rom the f  ie lds speci f  ied in
subsequent RLABL's fl to the record area. lf the
indicator is off when control is given to the routine,
data is moved from the record area to the fields
specif ied.

E The second R LABL is  a f  ie ld which must  conta in
either the total length of data to be moved, if
moving data to the output  area,  or  the tota l  length
of the record area, if moving data from the input

RPG CALCULAT IONSPECIF ICAT IONS
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Figure 6-14,  Coding Required to Use SUBR9O

area to  f ie lds .  The to ta l  leng th  o f  a l l  the  f  ie lds  wh ich
are to be moved from or to the record area must be
less  than or  r :qua l  to  the  va lue  conta ined in  the  f ie ld
n a m e d  b y  t h i s  R L A B L .

The th i rd  Rt -ABL must  name the  da ta  a rea  used w i th
SUBR91.  l f  the  da ta  a rea  is  la rger  than 256,  an  a lpha
array may ber defined which is at least as large as the
data  area  neerded.  In  th is  case,  the  th i rd  R LABL
passed to  SUBR90 shou ld  be  the  f i rs t  e lement  o f  the
ar ray  ( indexed by  the  in teger  1 ) .

The four th  F i  LABL must  name a  f ie ld  wh ich  conta ins
the number of f  ields to be moved to or from the data
area.  l t  a lso  de f ines  the  number  o f  RLABL 's  wh ich
fo l low the  fcur th  RLABL.

The f i f th  anc l  succeed ing  RLABL 's  name the  f ie lds
which are to be moved to or from the data area.
These names may refer to f  ields, or an array indexed
by a  cons tan t .  The RLABL 's  may no t  name an ar ray
wi thout  an  index .  F ie lds  a re  moved in to  the  da ta  a rea
in  the  order  rTou spec i fy  them as  RLABL 's ;  there fore ,
the  f  i f th  RL/ \BL must  iden t i f y  a  s ix -pos i t ion  te rmina l
name f ie ld  as  the  f  i r s t  f ie ld  in  the  record  area .  There
must be a chirracter-for-character correspondence
between the  " f rom"  and " to "  f  ie lds ;  i f  b lanks  are  to
occur  in  the  r la ta  a rea ,  f ie lds  conta in ing  b lanks  must
be  prov ided in  the  l i s t  o f  RLABL 's .

l P'iq'am TT I T-IT l
rdent i ,@r ion l  |  |  I  I  L  l

7 5 / 6 1 t 7 a n N

These f ield can be
defined here or else-
where to be the

length  you des i re .

The:;e f ield names are used as
exarnples;  they are not  requi red
names.
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Alphameric and Numeric Fields

Alphameric and numeric fields are properly left-justif ied
or right-justif ied by your RPG ll program prior to being
moverl to the record area by SUBR90 (SUBR90 treats
al l  f ie lds as a lphamer ic  f ie lds) .  On input  operat ions,  how-
ever, the terminal operator must know whether he should
enter data into a f ield left-justif ied (alphameric) or right-
justif ied( numeric). These instructions may have been
given previously to the terminal operator by means of a
published procedure, preprinted typewriter form, or a
display format (3270l. . l f not, your program should put
out a format to the terminal before any data is requested
from the terminal to indicate to the operator where the
data should appear in the record and how fields should be
justif ied. For batch terminals, such as other central process-
ing units, this step is unnecessary, since the communicating
progriams wil l be written to expect data in a certain format.

Editing with SUBR90

The standard RPG l l  ed i t ing fac i l i t ies avai lable wi th the
SPECIAL f  i le  in ter face to the CCP are not  avai lable wi th
the EXIT/RLABL inter face.  Therefore.  SPECIAL is
reconrmended if edited fields are to be used.

l f  ed i t ing must  be per formed when using SUBR90,  e i ther
you nnust provide coding in your program to insert and
remorr'e editing characters or edit characters must be shown
on preprinted f ields at the terminal. For 327O terminals, edit
characters may be placed on the display as part of a display
format.

l f  the 3270 Display Format Faci l i ty  is  used,  negat ive
integer numeric fields (no decimal positions) are automati-
cally converted so that the minus sign is printed to the right
of thr: value in the f ield. Likewise, on input operation, the
field is automatically converted bV 327O DFF to its internal
negative form (D zone in the right-most position of the
fiefd -- see negative numbers in the RPG ll Reference
Manu'all.

TASl( CHATNTNG (5704-SC2)

Exi t  to  SUBR87 and SUBR88

SUB1187,  an entry  in  SUBR88.  is  used to issue Chain Task
Request  operat ions f  rom RPG l l  programs.  SUB R88 is
used to accept both program-request and chain-task data
by RPG l l  programs.  These subrout ines are smal ler  than
SUBl191 and should be used in programs that  per form task
chair r ing operat ions only to reduce main storage
requ i rements.

Un l i ke  SUBRl3 l ,  SUBR87  and  SUBR88  do  no t  requ i re  a
parameter l ist; instead, you specify two RLABLs. The
f i rs t  RLABL : rpeci f ies an output  data length ( for  SUBR87)
or  an input  der ta length ( for  SUBR88).  The second RLABL
specifies the record area that conslsts of a name field and
a data area. l-he name f ield is six characters long. When
using SUBR8 7,  you must  p lace the name of  the program
to be requested, left-justif ied and padded with blanks if
not  s ix  characters long,  in  the name f ie ld.  When using
SUBR88 to a( :cept  task chain ing data,  SUBR88 places the
name of the pr1eg136 that requested the task chain into
the name field before returning control to the chained
routine. The data field is used to pass data between
programs.

SUBR87 and SUBR88 set  on indicator  91 i f  the accept
operation resulted in a negative return code, and indicator
92 if the operation resulted in a positive return code other
than a 14 return code.  The 14 return code indicates a
successful accept operation of the chain request data.

Figure 6-15 shovrn an example program (PGM1) that  uses
SUBR87 to issue a chain request  and an example program
(PGM2) that uses SUBR88 to accept the task chain data.
SUBR93 is used in both examples to bypass the record
select ion in  the RPG l l  program cycle.  Input  and output
occurs in  calculat ions us ing SUBR87 and SUBR88.

lf the Overlay Linkage Editor is entered directly from the
RPG l l  Compi ler ,  and the program being compi led con'
ta ins ex i ts  to SUBR87 but  does not  conta in at  least  one
exi t  to  suBR88,  a hal t  (E0'P 25)  wi l l  occur .  This  hal t
occurs because the l inkage editor cannot resolve internal
entry points crf subroutines (see the IBM System/3 Overlay
Linkage Editc>r Reference Manual , GC21-7561 for addi-
t ional  in format ion on the l inkage edi tor) .  One method to
avoid th is  hal t  is  to  code a dummy exi t  to  SUBR88 as

shown in the fo l lowing example:

EX IT  SUBR87
RLABL  LEN
RLABL  DAREA
GOTO BYPASS
EXIT  SUBR88

BYPASS TAG
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PGMl

Fi le Descr ipt ion Speci f  icat ion

Figure 6-15 {Part  t  of  2) .  Coding for  SUBR87 and SUBRSB
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PGM2

Fi le Descr ipt ion Speci f  icat ion

L e n o t h  o f  K e y  F , e l d  o .

o f  R e c o r n  A d d r e $  F  e  d fo r  Cyr inder  Oved low

E
-!

; .
!

Record area
(name f ie ld

fol lowed by

data ) .

Figure 6-1 5 {Part  2 of  2} .  Coding for  SUBR87 and SUBR88

RPG il 6-29



Another r^nethod to avoid this halt is to compile the pro-
gram and p lace the non- l ink-edi ted program in a l ibrary
lsee objec:t output in the IBM system/3 RpG lt Reference
Manual , SC21-7504, for additional information). Then
cal l  the l inkage edi tor  (gOLlNK).  The OCL for  th is  pro-
cedure is  shown in the fo l lowing example:

I ICAL .L  RPG,R1
/ /  COt\ / lP l  LE SOURCE-rpgchn,OBJECT-nn,UNtT-nn
// RUt{
/ /CAL-L  OL INK,R l
/ /  RUr{
/ /  INCLUDE NAME-rpshn,UNtT-nn
/ /  |  NCLUDE NAME-SUBR88,UNtT-nn
/ /  INCLUDE NAME-SUBR93 .UNtT -nn
// ENt)

Notes:
1.  Rpgchn is  the name of  the program conta in ing the task

chain erx i t .
2 .  The FILE statements are handled by defaul t  in  the

example.
3.  As wi t l r  SUBR91,  SUBR93 must  be inc luded as a

dumm'/  input  f i le  when using SUBRSg.

3270 DISPLAY FORMAT FACILITY

You can use the 3270 Display Format Faci l i ty  (DFF) of
the CCP to a id you in format t ing and using the 3270
terminal. Chapter 8. 3270 Display Format Facitity describes
the programming requi rements that  are unique to us ing the
DFF, inc luding the unique DFF operat ions,  addi t ional
information that must be placed in the record area for
certain op,erations, f ield types that are unique to the 3270,
and other  in format ion.

You can cr)mpare the programming necessary to use the 3270
wi thout  DFF to programming wi th the DFF by compar ing
Example / under Programming Examples,later in this
chapter, to the example in Chapter g.

RPG I I  PROGRAMMING CONSIDERATIONS

This section contains some reminders, suggestions, and
restrictionri pertaining to writ ing RpG ll programs to run
under the CCP.

Data Mode Escape and Release Terminal Operation

lf data mode escitpe is allowed in your CCp system (speci_
fied by the ESCI\PE keyword in the $EFAC generation
statement-see C'CP System Reference Manuall you must
include coding in your program to test for the 0g return
code (terminal has entered data mode escape and released
itself from your program). When the CCp returns a 0g re-
turn code after atr input operation (Accept Input. Get, or
Stop Inv i te lnput) ,  a  count  of  outstanding Inv i te Input
operations is returned in the third element of the parameter
array (ef fect ive input  length) .  In  an MRT program, you
should check th is  count  to determine how many terminals
are st i l l  a t tached to your  program. l f  you do not  check th is
@unt, you might do an Accept lnput operation without
having an outstarrding Invite Input, causing the CCp to
cancel your program (unless itis a never-ending program_
see index entry).
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Figure 6 '16.  Checking the Return Code After  an EXIT/RLABL Operat ion

Fol lowing a Release Terminal  operat ion in  an MRT program,
the CCP also returns a count  of  outstanding Inv i te Input
operat ions in  the th i rd array e lement .  You should check
th is  count  to avoid doing an Accept  Input  operat ion wi thout
an outstanding Inv i te Input .  (The Release Terminal
operation always returns a 00 return code.)

Using ttoth SPECIAL and EXIT/RLABL

You should be aware that when you use both SPECIAL
and El l lT/R LABL for  CCP operat ions you are adding
additional code to your program, since at least two sub-
routines must be included. Therefore, if you are concerned
about the size of your program, you can reduce its size by
using only one of  these methods of  per forming CCP
operations.

You must be sr:re to specify the correct communications
serv ice subroul : ines for  SPECIAL and EXIT/RLABL. For
example,  i f  yo. r  mistakenly use SUBR91 rv i th  SPECIAL,
the resul ts  are unpredictable.

Multiple Output Lines

When sending mul t ip le H,  D,  or  T output  l ines in  a s ingle
program cycle or  when sending mul t ip le output  l ines wi th
a s ingle EXCP-[  operat ion,  you should condi t ion the output
l ines with indir:ator N97 so that you can react to output
errors when they occur. However, even if you use this
technique,  i t  is  d i f f icu l t  to  determine which output  l ines
were or  were not  successfu l lv  sent  in  th is  case.
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End of Fi,te with SUBR92

Rememberr ,  when using SPECIAL f i les wi th SUBRg2 Vou
wi l l  never  get  end of  f i le  on a SpECIAL f i le  unless you
issue the Force End of File operation to the fi le (see CCp
operation codes, earlier in this chapter). Therefore, the
end of  f  i ler  ind icator  in  posi t ions 58-b9 of  the Calculat ion
speci f icat ion for  the READ operat ion is  meaningless unless
Force End of  F i le  is  used.

Host/Su bhost Co m mu n icati ons

Considerations for communicating with host and subhost
systems via BSCA are given in Appendix A.

Communi,cating With the Console

You can communicate with the system operator console
only by means of Put and Put-Then-Get operations. The
symbol ic  terminal  name for  the console is  CONSOL.

You cannot issue an Acquire Terminal operation to the
console (there is no need, since any program can communi-
cate with rthe console at any time).

You cannot communicate with the system operator console
by specifying CONSOLE (Model l0 Disk System and Model
12t. or CRT77 (Model 15) as the device in columns 40-46
of F i le Description Specifications.

Master lnotex

CCP buildr; an in-storage index based on either the
MSTRINDX o r  M tXS |ZE  keyword  o f  t he  D |SKF tLE
assignment statement (see CCP System Reference Manuall .
Specify a rnaster index for disk f i les in the application pro-
gram as fo l lows:

.  On a Model  10 or  12,  speci fy  at  least  one masier  index
entry (l ley length plus 2) in the applicatiorr program to
make use of a master track index. This improves per-
formance for large index fi les.

o On a Model  15,  a master  index entry  is  not  requi red in
the application program to make use of the master track
index.

Disk File Ltsaw

You shoul<J be aware of how other programs running under
the CCP are using disk f i les that you also use in your pro-
gram, especially if records are being added to the fi les.
See index entry drsk file considerations for detailed in-
formation.
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Specific Restrictiions

o Do not use magnetic tape fi les.

. Do not use look-ahead fields.

o Do not  descr i t re a SPECIAL f i le  for  CCp operat ions as
a table f  i le .

o Do not  use th€r  RPG l l  inqui ry  feature.

o (Model  10 and Model  12 CCP) Do not  use RpG l l  ha l t
ind icators.  l f  programs running under the CCp issue
halts. they wil l be cancelled.

o (Models 10,  121,  and 15 A,  B,  and C CCP) Do not  use
mul t ivo lume f i les.  Model  15D must  use random access
f i les (p lace an R in column 28) .

PROGRAMMING EXAMPLES

The fo l lowing programming examples are expla ined in th is
section.

Example /-an R[,G ll program that suppor.ts a single
request ing 3270 vv i thout  us ing the Display Format Faci l i ty .

Example 2-an Rt,G ll program that supports multiple
request ing terminals.

See Chapter  8 for  examples of  RPG l l  programs that  use
the 3270 Display Format Faci l i ty .

Before attempting to use these examples, you should read
and understand the description of the RPG I I CCP
interface in this chapter.

Example 1

Figures 6-1 7, 6-1 8. and 6-1 9 show the flowcharts. messages,
and l is t ing for  a s i r rg le request ing terminal  (SRT) RPG l l
program (see inde;r entry SRT programl. This program
transmits two messages to a 327O Model 1 Display System
(480 character screen). The first message from the program
requests the terminal operator to enter a room number. The
program uses the room number entered by the terminal
operator as the relative record number to access a disk fi le
whose records contain guest and rate information about
the room. This information is then formatted and dis-
played as the second message transmitted to the 3270
terminal .  The program then goes to end of  job.  F igure 6-17
also shows howthese messages appear on the 3270 terminal.



Becausc' this program is asingle requesting terminal (SRTI
prograrn (see index entry), it can receive data from and
transmit  data to only  one 3270 terminal .  However,
mul t ip le copies of  th is  program could be in  main storage
at the same time (if the system has sufficient main storage),
each communicating with a different 3270 Display System.
( l f  mul t ip le copies are in  core at  the same t ime,  the d isk
fi le must be specified as sharable during the Assignment
stage-see index entry disk file sharing.l

Format'ting the Mesnges for the 3270 Display

Because this sample program does not use the Display
Format Facil ity, this sample program must provide for-
matting control characters for the i l isplay screen in the
data portion of the record area and transmit them as part
of the rnessages to be displayed. Figure 6-19 shows the
messages and the 3270 control commands and orders as
they arr: transmitted to the 3270. See IBM 3270 lnforma-
tion Display System Component Dercription, GA27-2749,
for a derscription of 3270 system components, concepts,
control commands, and orders.

The printable format characters are set by defining them
as part of the message in the RPG ll Output Specifications
def  in i t ion.

The unprintable format characters (hexadecimal values that
have no' corresponding printable character in g6-column
card code) are in  a pre-execut ion t ime array (ORDERS)
that was loaded by a previous RPG ll program (see comments
in F i le  lDescr ipt ion Speci f  icat ions) .  Elements of  the
ORDERS array are then used in appropr iate posi t ions in
the output messages,

Notes Cloncerning this Sample Program

o Message Mode was defined during CCP assignment for
the 11270 terminal used by this program. (See
TERMATTR statement in CCP System Reference
Manual . l  This  e l iminates the need to do repet i t ive
input  operat ions unt i l  EOT is  received.

o To run th is  program using a terminal  other  than the 3270,
you must remove all coding dependent on the 3270.
This includes all screen formatting specifications and
3270 screen control characters within the data.

r This program will not accept data with the program
request.

o This program specifies a Put with Invite Input operation
using a b larrk  terminal  name as the f i rs t  operat ion (1P
output  t ime in the RPG l l  program cycle) .  [n  an SRT
program su,ch as this, the blank terminal name refers
to the current requester of the program. The name of
the requestr-'r is received in the TNAME field of the
input record area after the Accept Input operation.

o To keep this sample program simple, return code checking
is kept to a minimum. You should do more return code
checking in  your  appl icat ion programs.  For  example,
when you il;sue Accept Input you should check for the
Shutdown llequested return code (04). Also, if data
mode escape is allowed in the CCP system. programs
should checrk for return code 08. lt is recommended that
each installation design its own return code checking
and/or console communication routines so that a satis-
factory starrdard is established for the installation that
can be used in all application programs.

o This program does not check the length of the input
data because the terminal operator is requested to
enter a three-digit room number. However, you may
want to check the input data length in your application
programs,

o Since there are only two different screen formats used
by this pro€tram, they are both contained within the
program. For more complete applications. you might
store the screen formats on disk and read them when
they are needed by your program.

o You could also use the Get Attributes operation in this
program. For example, if you do not know whether
the 3270 Model 1 or the 3270 Model 2 wil l reouest the
program, you can issue a Get Attributes operation to
find out which type of terminal requested the program.

. lf this program were coded and specified as a multiple
request ing terminal  (MRT) program wi th a MRTMAX=1
keyword on the PROGRAM assignment statement {see
CCP System Reference Manuall, multiple copies of the
program would not  be a l lowed in main storage at  the
same t ime.  As the program is  wr i t ten,  mul t ip le copies
could be in  rnain storage at  the same t ime and the d isk
f i le  must  be speci f  ied as sharable (FILES keyword of
PROGRAM assignment  s tatement) .
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START

lssue Put  wi th Inv i te lnput  operat ion
to send the init ial messaqe to the
requr-'sti ng termi na l.

l\ccept Input (Room $) from
request ing terminal .

Retur Code No
7

Yes

A t t
En1

No
er?

Yes

Read d isk record.  (Room # is
relative record number. )

lsriue a Put-No-Wait (message) to
display room #. rate, name, and
adldress.

END OF JOB

Figure 617. Program Logic of Example 1 (RpG ll SRT programl

ENTER ROOM #OO9

ENTER ROOM #OO9
ROOM #- 009
RATE -  $18.50
N A M E  . J O H N  D O E
ADDR .  114  sTH AVE SW
A D D R  . S T U R C i I S .  M I N N .  5 5 1 0 1

6-34

ENTER ROOM #



First Message

E C .
CC ATT
WCC I C
SBA
BA

Secorrd Message

F  3 6  3 7  r N  r e 4  ^ t  4 ?  4 :  4 4  4 5  4 6  4 r  r s  4 e t )  q r

SF -  Star t  F ie ld
ATT - Attribute Character
lC -  Inser t  Cursor
x - Data Character
EC -Escape Character

cc
WCC
SBA
BA

- Command Code
- Write Corrtrol Character
- Set Buffer Address
- Buffer Acldress of f irst character

posi t ion i r  the f ie ld

Figure 6-18.  Message Formats for  Example 1 (RPG l l  SRT Programl
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0 0 c I
0 0 0 2
0 0 0 3
c 0 c 4
0 0 c 5
c 0 0 6

7 0  7 0 R

S P E C I A L

S P E C I A L

D I  S K
E D I S K

0 l 0 l 0 H  R  4
O I 0 2  F T P I N  I P
0 t 0 3  F
0 l o 4  F I P O U T  0  i 3 8
0 1 0 4  F

2 5

I l 8

. : y?1e2 I  -  In  th is  example ,  the  same ar ray  isK I A R R  (  -
su8R9z  (  

_  
used  f o r  t he  i npu t  and  ou tpu t

K  I  ARR ,  SPECIAL  f i l e s  s i nce  i t  i s  conven ien t
and saves space in the program.

0  0 0 7
0 0 c 8

O I  0 6  F G U E S I  I  C
O I O S  F O R D E R S  I  T
0 1 0 9  F *  I H I S  F I t E  ' , / A S
0 l  t 0  F I A D E c M A L  0 A I A
O I I I  F * P R O G R A M  C O U L D
O I I 2  F * I N S T R J C T I O N  O R
0 2 0 1  E
O 2 O 3  E  O R D E R S

L O A D E O  B Y  A  P i , E V I O U S  R P 3
T I - I A T  I ' I U 5 T  8 E  A V A I L A B L E  A T
H A V E  C R E A T E D  T H E S E  C H A R S

F I t E  T i A N S L A T I O N .
t  A R R  0 0 5 0 0 0 5  0 6
o R D R  4  4  0 t

P R O S  S I N C E  I T  C O N T A I N S  i 1 I : X -
I P  O U I P U T .  T H A T  R P G

r { l T H  T H E  S E r  B I T  
, /

I N O U T  C C P  A R R A Y
3 2 7 0  O R D E R S

A R E  C O N T A I N E D  I N  T H E

The parameter array is  a compi le
t ime array in th is example,  so the
array contents are set  when 1 P out-
put  is  perf  ormed {see the f i rs t
message).

At  input  t ime in the program cycle
an Accept Input  is  issued. The

Invi te Input  has been issued at  1 P
ou tou t  t ime .

the T output  l ine.  l f  the operator
enlers an Incorrect  room numDer
such as 16b,  the room number is
displayed as 1OO.

-= 
A Put wi th Invi te Inpur operarron
with a b lank terminal  name issued at
1P  ou tpu t  t ime  sends  t he  i n i t i a l
message to the terminal  and invi tes
i npu t  f r om  the  t e rm ina l .  The  max i -
mum i npu t  l eng th  ( 25 )  f o r  t he  I nv i t e
I npu t  i s  i n  t he  pa rame te r  a r ray .

0 2 0 4  E * *  T H E  F 0 L L 0 , { I N G  0 R D E R S  ( l  C H A R A C T E R  E A C H I
0 2 O 5  E * +  O R D R  A R R A Y  O R D R , I  - E S C A P €  C H A R

C R O R , 2  - S E T  B U F F E R  A D O R E S S
O R O R , 3  - S T A R I  F I E L D
0 R D R , 4  - I N S E R T  C U R S 0 R

0 2 0 6  E + +
0 2 0 7  E * *
0 2  0 8  E + r
O 3 O I  I  T P I N  A A  O I
0 3 0 1 0 I
0 3 0 2 0 1
0302 t .  I

0 0 0 9
0 0 1 0
0 0 t  t
0 0 r 2
001 .3

00 I . r
0 0 1 5
0 0 I  6
o o l  7
0 0 1 8
0 0 1 9
0 0 2 0

0 0 2  I  0 4 0 1  0 c  9 t
oo22  040  I  t . c  0R  92
oo23  040L i t c0R  o?  sE IoN
0 0 2 +  0 4 0 2  c  L R  G o T O  E N D
0 0 2 5  0 4 0 3  c  0 I R 0 0 f , t  c o q P  r
0 0 2 6  0 4 0 5  c  L R  G 0 I 0  E N D
0027  0406  C  0 IR00 r . t  Co f {p  tO
0 0 2 8  0 4 0 8  c  L R  G 0 T 0  E N D
O O 2 9  O 4 O 9  C  O 1 R O O M  C H A I N G U E S T
0 0 1 0  0 4 1 0 0 c  0 5  S E T 0 N
0 0 3 1  o 4 l  I  c  0 3  s E T O r
o o 3 2  0 4 1 l l . c  0 1  S E r O F
O O 3 ]  O 4 I 2  C  E N D  T A 6

O 5 O I O O * F O R I . t A I  T H E  S C R E E N  F O R  D A T A  E ) i T R Y .

l 7  r l

o 3 0 3 0 I  a B  0 2
O 3 O 4 O I * *  C A T C H  A L L  F O R  U T I O E I I I I F I E D  R , E g O R D
0 3 0 8  t  G U E S r  B A  0 3  I  C G
0 3 0 9  I
0 3 1 0  I
0 3 1 I  I
0 3 1 2  I
0 3 1 3  I
O 3 I 4  I  B B  0 5
O 3 I 5  I * t r  C A T C H  A L L

S 0 3 O 5  I * N O T E :  P O S I I I O N  I , 7  I S  A N  A I D  C H A R .  A  S I N G L E  O U O I E  I . l E A N S  T H E
0 3 0 6  I * . E N T E R  K E Y  H A S  K E Y E 0 .  A N Y  0 T H E R  A I D ; i { A R A C T E R  O R  N O N - Z E R O
0 3 O 7  I I R E I U R N  C O D E  O N  I N P U T  C A U S E S  T H t S  P R O G R A I , I  T O  G O  T O  E N O  O F  J O B .

5  S O E F L
9  I  4  T N A M E

? 7  2 5 0 R 0 0 M

2 4 GROOl.t
5  s 2 G R A I E
9  2 8  G N A I 4 E

2 9  4 8  G A D D R I
4 9  6 8  G A D O R z

L R  B A D

L R  R O O M

L R

L R
L R 0 4
929 L

AID ,RTN t :OO ,The  F rog ram expec t s  a  r oom number

/  between 1 and 10.  l f  a d i f ferent
r  ENTERED)  

/  number  i s  en te red ,  t he  p rog ram does

) not  at tempt to access the GUEST

I f i le  for  rate,  name, and address.
'  Only the room number is  pr inted on

0 0 3 4  0 5 0 1  L O T P o U T  H  I  P
0 0 3 t  0 5 0 2  0
0 0 3 6  0 5 0 3  0
0 0 3 ?  0 5 0 3 1 0
0 0 3 8  0 5 0 4  0 0 R 0 R ,  I

O 5 O 5  O *  H E X  '  2 7  I  -  E S C A P E  C H A R
0 0 3 9  0 5 0 6  O  1 6  r 5 l

O 5 O 7  O +  H E X I  F 5 I  -  E R A S E / I R I T E
J 0 4 0  0 5 0 8  0  l Z  I  G '

0 5 0 9  o *  H E X r c T r  -  h I R I T E  c o N T R o L  c H A R  ( s o u N o  A L A R M , R E s T o R E  K E y B o A R D ,
0 5 I O  O *  R E S E T  H O D I F I E O  D A T A  T A G S }

0 0 4 1  0 5 l l  0  0 R D R , 2  L 8
O 5 I 2  O *  H E X I I I I  -  S E T  B U F F E R  A O O R E S S  C O I . , I M A N D

o O 4 2  0 5 1 3  0  2 0  |

I 4
4
I

l 5

. c s r
| 4 0 r

0 5 1 4  0 +  H E X ' 4 0 4 0 '  R O I I  C 0 L 1
0 0 4 3  0 5  1 5  0
o o 4 4  0 6 0 1  0

O 6 O 2  O * H E X ' I O I - S T A R T  O F  F I E L D
0 0 4 5  0 6 0 3  0

O 6 0 4  O *  H E X ' C 9 ' - U N P R O T E C T E D  A L P H A M E R I C
0 0 q 6  0 6 0 5  0  o R D R , 4

0 6 0 6  0 *  H E X r l 3 r - I N S E R T  C U R S O R
0 0 4 7  0 6 0 7  0

O 6 O 8  O I  A R E A  F O R  R O O M  N U I . { B € R
0 0 4 8  0 6 0 9  0  o R D R , 3
0 0 4 9  0 6 1 0  0

0 6 I I  O *  P R O T E C T  R E M A I N D E R  O F  S C R E E N
0 0 5 0  0 ? 0 t  0  T  L R  0 4
0 0 5 1  0 7 0 2  0
o o 5 2  0 ? 0 2  l 0
0 0 5 3  0 7 0 3  0  T N A I 4 €
0 0 5 4  0 7 0 6  0  o R D R ,  I
0 0 5 5  0 7 0 7  0

O 7 O 7 I O ' W R I T E  O N L Y
0 0 5 6  0 7 0 8  0
0 0 5 ?  0 7 0 9  0
0 0 5 8  0 7 1 0  0

3270  t , r 0D  I

O R D R , 3
3 2  I E N T E R  R O O I I  f I
3 3

3 4  ' I l

I N T E N S I F I E D
3 5

3 8  |  |

1 9
4 0  r  0  r

4  . C F r

8  |  1 3 8 r
t 4

L 6  |  I  r

I 7  I G I

o R D R ' 2  l 8
2 0  |  Y l

Figure 6-19 (Part  1 of  21.  Example 1 -  RPG l t  SRT Program
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0 7 I l  0 *  3 2 7 0  M I  A 0 0 R E S S  R O t { 2  C 0 L 1
0 0 5 9  0 7 1 2  0
0 0 6 0  0 ? 1 2  0
0 0 6 t  0 7  t 4  0
0 0 6 2  0 7 1 5  0

0 0 6 3  0 8 0 1  0
0 0 6 4  0 8 0 2  0
0 0 6 5  0 8 0 3  0
0 0 6 6  0 8 0 4  0

0 0 6 7  0 8 0 6  0
0 0 6 8  0 8 0 ?  0
0 0 6 9  0 8  0 8  0
0 0  7 0  0 8 0 9  0

0 0 7 1  0 8 I l  0
o o 1 2  0 8 I 2  0
0 0 7 3  0 8 1 3  0

29 'R00r, , r  # -  |
GROOI{ 32
o R D R  |  2  3 3

3 5  ' A 6 r

4 2  I R A T E  -  I
0 7 1 6  O *  3 2 7 0  M l  A D o R E S S  R O t t 3  C o L I

G R A I €  3  4 8  I $ '

o R 0 R , 2  4 9

0 8 0 5  0 *  3 2 7 0  M l  A D 0 R E S S  R 0 1 4  C C L I

G N A M E  7 8
C R D R , 2  1 9

5 8  r N A | ' E  -  |

8 1 .  , B - l

8 8  ' A C C R  -  |

I 1 l  ' C H '

0 8  t 0  0 *  3 2 7 0  M l  a D D R E S S  R 0 f l 5  C 0 L  I

G A 0 0 R t  1 0 8
0 R 0 R ,  2  1 0 9

0 0 7 4  0 8 1 4  0
0 8 I 5  0 *  3 2 7 0  M l  A D D R E S S  R O H 6  C O L I

o o 1 5  0 9 0 1  0
0 0 7 5  0 9 0 2  0

0903  0 * *  E r , , tD  0F  PR06  * *

o 2 5

I 1 8  I A D D R  -  I

G A O D R 2  I 3 8

I I . I D I C A I O R S  U S E D
L R  I P  O l  0 2  0 3  C 4  C 5  t I  9 2

I G  3 I 4  U N R E F E R E N C E D  T A S L E / A R R A Y  N A M E S
S T H T #  N A M E

O O O T  I  A R R

E X E C U T I O N  T I M E  T A B L E S  A N O  A R R A Y S
S T T , ! T #  I A B L E /  D E C  E N T R Y  I I U I B E R  O F  O I T  I / A
O E F I N E D  A R R A Y  P O S  L E N G I H  E i I T R I E S  D I S P  D I S P

0 0 0 8  o R D R  0 0  I  0 0 0 0 4  o  I  o o  o o o o

r G  3 I 4  U ! R E F E R E ! C E D  F I E L D  N A M E S
S T T I #  N A M E

O O I O  E F t

F  I  E L D  N A M E S  U S E D
S T M T #  N A I . l E  D E C  L G I H  D I S P

0 0 I l  r N A H €  0 0 6  0 0 0 9
o 0 l 2  R o o M  0  0 0 3  0 0 4 8
0 0 1 5  G R 0 0 M  0 0 3  0 0 0 c
0 0 1 6  G R A T E  2  0 0 4  C 0 4 F
0 0 1 7  G N A M E  0 2 0  0 0 2 0
0 0 1 8  G A D D R I  O 2 0  0 0 3 4
0 0 1 9  G A D D R 2  0 2 0  0 0 4 8

L A B E L S  U S E D
S T I ' 1 T #  N A I . I E  I Y P E

O O 3 3  E N D  T A G

C O H P I L E  T I H E  T A B L E S  A I I D  A R R A Y S
S I I { T #  T A E L E /  D E C  E N I R Y  N U I . I B E R  O F  D r T  I  I  A
O E F I N E D  A R R A Y  P O S  L E N G I H  E N T R I E S  O t S P  D T S P

o o o T  I  A R R  0 0 6  0 0 0 5  0 0 0 0  o o o D

I  A R R

o 2 5
E N D  O F  T A B L E / A R R A Y  -  L A S I  E N T R Y  t I A S  B L A N K

E R R O R  T U H B E R  S T A T E H E ] T I  N U M B E R
R G  0 9 7  0 0 1 4
R G  0 9 7  0 0 2 0
R G  5 5 8  0 0 2 9

E R R O R  S E V E R I T Y  T E X T
I G  0 9 7  H  N O  F I E L D S  D E S C R I B E D  F O R  T H I S  O R  P R E V I O U S  R E C O R D .
I 6  3 I 4  I {  F I E L D ,  T A B L E  O R  A R R A Y  N A M E  O E F I N E D  B U T  I { E V E R  U S E D .
1 G  3 9 2  r l  L A S I  E N T R Y  I N  0 r ' l E  0 R  M 0 R E  C O I , I P I L E  T r I E  I A B L E / A R R A Y S  t l A S  B L A N K .
I 6  5 5 8  I  I N V A L I D  U S E  O F ,  O R  H I S S I N G ,  R E S U L T T N G  I N D I C A T O R S  h i I T H  T H I S  O P  C O D E .  A S S U I , I E

I N V A L I D  R E S U L T I N G  I N D I C A T O R S  B L A N K .

F igure  C i - l9  (Par t  2  o f  21 .  Example  I  -  RPG l l  SRT program

o 0 l  1  1 0
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Exampfe 2 tf a value was either added or subtracted, the new value
accumulated for  thr- ' terminal  is  inser ted in to the message

Figures 6-20,6-21 and6-22 showthe flowchart, input/ CURRENT VAL = sxxxxxxxxxx ENTER DATA andthe
output  mes$ages,  and l is t ing for  a sample RPG l l  mul t ip le message is  sent  to  the terminal .
request ing terminal  (MRT) program designed to run under
the CCP (se,e index entrY MRT programl. This program This sample prograrn also checks for several error con-
handles up to four  MLTA request ing terminals.  The terminal  d i t ions and t ransmits  the appropr iate error  message to the
operator enters a seven-digit number preceded by a +, -, or terminal requesting the operation.
N.  The CCP t ransmits  th is  s igned number to the RPG l l
program. The RPG l l  program: This sample prograrn is  not  designed to showthe most

effective way of performing operations. Instead, it shows a
r  Adds the number to the value in  the accumulator  var iety  of  ways to c lo th ings.  l t  uses a var iety  of  operat ion

associated with the terminal that transmitted the data codes that show how data can be associated with a terminal
i f  the f i r r ; t  posi t ion is  +.  by def in ing a save area for  the terminal  names and accumu-

lated data. lt freguently checks return codes; but you can
.  Sub t rac t : ; t henumber f romtheaccumu la to r i f t he f i r s t  doevenmore re tun rcodecheck ing i f youw ish .  Da ta

posi t ion is  - .  entered by the ternr inal  operator  must  be f ixed length.  To
al low var iable length input  f  ie lds,  you could inc lude a

o Releases the terminal  i f  the f i rs t  posi t ion is  N.  subrout ine in  your  program to check the ef fect ive input
length returned in the parameter  l is t  and a l ign the data
correct ly .  This  pror3ram communicates wi th the console
in addi t ion to the r ( . 'quest ing terminals.



l is t  for  Accept
I  npu t

2 .  Accep t  I npu t

Return code
checke r  r ou t i ne

Terminal
at tached

Add terminal  to
at tached l is t

Set  up Put-No-

Wait  (message)

I  n i t iate Put

1 .  Check  i npu t
length = 8

2 .  Check  va l i d
operator

3.  Check val id data

Va l i d  i npu t
Set up Put-No-
Wait  (message)

In i t i a t e  Pu t

F ind  p rope r

accumulator

Add or subtrar : t
i npu t  t o
accumulator

1 .  Move  " - "  t o  ou t -
put  area

.  Make  un i t  pos i t i on
pr,  n tabl  e

1 .  Set  up I  nvi te I  nput
2 .  I nv i t e  i npu t

Fignrre G2O (Part I of 31. Program Logic of Example 2 (RPG ll MRT Programl
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- { t n r r u t  TP  E r ro r

Conso le  Rou t i ne

Set up Put-No-

Wait  (message)

I  ssue Put

Conso le  r ou t i ne

--{n"1""r"  Terminal

1 "  Set  up Release
'Terminal  

op.
2.  Release terminal

End  o f  j ob

C lea r  t e rm ina l
name  en t r y  i n
at tached l is t
Clear accumulatol

Conso le  Rout ine

F4

E N T E R

G4

1 Set up Put-Then

Get to consble
lssue Put-Then-

Ge t
2

f,,=>t- Set on re lease
term inal
i  nd icator

-{ *y
J4

Yes

R E T U R N

Figure 6-20 (Part 2 of 31. Program Logic of Example 2 (RPG ll MRT Program)



E N T E R

Check entry N in
a t t ached  l i s t

En t r y  b l ank

Se t  up  S top  I nv i t e
S top  I nv i t e

Return code
checke r  r ou t i ne

1 .  Se t  up  Pu t ,  No
Wait  message

2. lssue shutdown
message

End  o f  j ob

A d d I t o N

Return code

Set on 0
i  ndi  cator
(TP error)

Set  on inval id
data indicator

R E T U R N

Figure 6.20 (Part 3 of 3). Program Logic of Example 2 (RPG ll MRT Programl
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Input Data Entered by Terminal Operator

A f  ixed length numer ic  f  ie ld where S is  at  a +,  - ,  or  lJ  and
X is  a numer ic  d ig i t .  A l l  e ight  posi t ions must  be entr l red,
except  when N is  entered in  the f  i rs t  posi t ion.

Data Entered by System Operator on 5471 Printer/Keyboard (Models 10 and 12) or CRT/Keyboard (Model l5)

In response to the messages INPUT TP ERROR TNAME-cccccc and
OUTPUT TP ERROR TNAME-cccccc to the console,  the svstem
operator  repl ies TA i f  he wants to Try Again.  Any o lher  replv  (cc)
causes the terminal  to  be re leased.

Output to the Console

l i , 3 4 , d { !
I

These messages are transmitted
to the console (cccccc = terminal
n a m e ) .

Output to Terminal

Transmit ted wi th value
in accumurlator associated
wi th the terminal .

lssued i f  c la ta is  inval id

lssued if system operator replies TA
(Negat ive return code on Accept  Input)

lssued for negative return cclde on
Stop Inv i te Input

lssued for positive return code other
than 10 orr  Stop Inv i te Input

lssued for return code of 0 on
Stop Inv i te lnput

lssued for  return code of  10 on
Stop Inv i te Input

Figure 6-21.  lnput  and Output  Message Formats for  Example 2 (RPG l l  MRT Program)

: 6 ? 7 2 3 2 9 I

dcEl I t
1T1f
ctoc I
I n I
I $ 1
l l l t

o l l



0 1 0 l o H  R  4
0 0 0 1  0 2 0 l 0 F D U M 1 1 Y  I P
0 0 0 2  0 2 0 2 0 F T P C 0 N S I 0 C D
0 0 0 3  0 2 0 3 0 F
0 0 0 4  0 3 0  l 0 E
0 0 0 5  0 3 0 2 0 8
0 0 0 6  0 3 0 3 0 E
0 0 0 7  0 4 0 l 0 I D U M [ Y  A A

0 4 0 2 0 1 r  0 u l , , t M Y  s P E C
0 0 0 8  0 4 0 3 0 I r P C O N S I 0 B 8
0 0 0 9  0 4 0 4 0  I
0 0 1 . 0  0 4 0 5 0 I
0 0 1 I  0 r r 0 6 0 l
0 0 1 2  0 4 0 7 0 I
0 0 1 3  0 4 0 8 0 I
0 0 1 4  0 4 0 9 0 I

I  I  S P E C I A T
5 2  5 2  s P E C r A L

s  u8119  3
s u B R  9 2

K T P R ' /

M R R P G  I
M R R P G I
M R R P  G  I
M R R P G I

+
T P i Y
A T R Y
AC 11Y

6  C C P  P A R M  L  I S T  M R R P G I
6  A I T A C H D  T E R I I  L  I  S T M R R P G I

1 0  O  A C C U M U L A I O R  L I S T  M R R P G I
0 l

F O R  P R I M A R Y  F I L €  ( R P G  R E Q U I R E S  A  P R I M A R Y  F I L E '
o 2

I  2 O R E T C I ] D
5  S O E F F L
9  t 4  T N A t a t :

I '  I 5  O P R A I R
I 6  2 2 0 f P  t P  I
l 5  t 7  c o N s t P

O S O I O C * * *  C H E C K  T H E  3 R D  E L E I , I E N T  O F  T H E  P A R A I l E T E R  A R R Y  I O  O E T E R I , I T N E  I F
O 5 O 2 O C * *  I F  A N Y  M O R E  T E R I . I I N A L S  T O  B E  S E R V I C E O .  I F  N O I  G O  I O  E O J .
O 5 O 3 O C  A C P I P T  T A G
0 5 0 4 0 c  0 9

M R R P  G  I
t . tRRP G I
M R R P G I
M R R P G I
M R R P G  I
M R R P G I
M R R P  6 I
M R R P G I
M R R P G I
M R R P G l
I . , IRRPGI

0 0 1  5
0 0 1 6
0 0 1 7
0 0 1  8
0 0 t  9
0 0 2 0
0 0 2 1

0 5 0 5 0 c 0 R
05 06 0c
0 5 0 7 0 c
o 5 0 8 0 c

I 3 T P R Y , 3
L R
0 l N
O I

H R R P  G
M R R P  G

I'tRRP G
M R R P  G

I lR RPG I
ITRRP G 1
I { R R P G I

M R R P  G
M R R P G
I IRRPG

I.1RRP G
I . IRRPG
N R R P G
}. IRRPG

t { R R P G I
I { R R P G I
H R R P  G  I

I.,IRRP G I
I { R R P G l
M R R P G  I
H R R P  G  I

c 0 H P  |  0 0 0 0  r
G O T O  E N D
S U B  N
M O V E  I  D I

L R  N O  H O R  I F  O  M R R P G
G O  T O  E J  M R R P G

N  I O  C L E A R  I  N D E X  M R R P G
T P R Y , 2 A C P  I P T  O P  C O D I I R R P G

O 5 O 9 O C  O I  M O V E  I  2 2  t  T P R Y , 4  M A X  X P E C T  L E N  M R R P G
0 5  l 0 0 C * * * t * * * * * * * + * * + * * + * * * * * * + + * * * * + + * * * t * * * * * + * * * + * * + + : t * * * t t * * * t r * * * * * + * M R R P G
O 5 I I O C *  H R R P G
0 5 I 2 O C *  A C C E P T  I N P U T
0 5 l 3 0 c *
0 5  I  4 0 C  * *  * * * + * *  t + * t * * * r * * * * * * * *  * * *  * * * * * * *  * * * * * * * * * ' | * * * * * ' i , r * *  * * * * + * + * * t * + * * *  M R R p G

oo22 05 r  50c

0 0 2 3  0 6 0 1 0 c

o t R E A O  T P C O N S  I O A C C E P T  I N P U T  I . l R R P G I
O 5 l 6 0 C * * * * * + a * * * * + * * * * * * * * * * a * * * * * * * + + t l * * + * * * * * * * * * * + * * : t * * * * * + * * * * * + * * * * * M R R P G I
0 5  I  7 0 C *
0 5 I 8 O C '  G O  T O  R E T U R N  C O D E  C H E C K E R  R O U T I N E
0 5  I 9 0 C  *
O 5 2 0 0 C * * * * * * * * + * * * * * r * * * * * * * t * * * * + t + + + $ * + t * * * * * * * * * * * t * t ' t * * * * * + * + * t t * t * * * i M R R P G I

o 2 E X S R  R E T C H K C H E C K  R T N  C O O E  H R R P G I
0 6 0 2 0 C * * * * a * + * * * + * + a * * + * + * * * l * f , * * * * + * * * t * * * * * * * * * * * * * * * * , l t * * * i * * * * * * * * * * * * l { R R P G
06030c  *
0 6 0 4 0 C *  I F  S H U T 0 o T N  R E Q U E S I  R E I C 0 D  =  O 4 , I N O  O N  t S  0 6
06050c+
0 6 0 6 ' 0 C  * * t * * * * * * t  t * *  *  * *  t * f  i  * *  * *  t * * * * + * t * * +  + * * +  l * * * * t  *  *  t *  * : r * * * * * * * * * * * * * * * * * M R R p  G

oo24  06070c  06 G O I O  S H T D } I N S H U T D O h I N  C O D E  M R R P G
0 6  0 8 0 C  t * * * * 3 * * + *  * t + * * + * r * t * *  t  +  + * t * * * l * * * * * * * t * * * + + * * * t : i * , 1 * * * r * * * * , | * * * * , t * * * l t R R P  G
0 6 0 9 0 c  *
O 6 I O O C '  R O U T I N E  T O  D E T E R I , I T N E  I F  T N A M E  I S  A N  A I T A C H E D  T E M J I N A L
0 6 I I O C +  I F  A T T A C H E D  I N O  I 2  I S  O N r t F  N O T  I N D  I 3  I S  O N
0 6 1 2 0 c *
0 6  I  3 0 C  a * + + * + + * * * * * * * * * * * * t  * * * * * * * t a * * *  * * A + * * r * * * * * * *  r t + t r t * + * * * * *  *  * * + * l + * * *  i t R R P G

O O 2 5  O 6 I 4 O C  L U P I  T A G  M R R P G I
0 0 2 6  O 6 I ' O C  O I  N  A D D  T  N  A D D  T O  I N D E X  H R R P G I
O O 2 7  O 6 I 6 O C  O I  A T R Y , N  C O H P  T N A I i I E  l z N A I { E  F O U N O  I , , I R R P G I
0 0 2 8  0 6 1 7 0 c  0 l  1 2  G O T O  G O l .  i l R R P G I
O O 2 9  O 6 I 8 O C  O I  N  C O M P  4  1 3 N A I { E  N O T  I N  L S T M R R P G I
O O 3 O  O 6 I 9 O C  O 1 N I 3  G O T O  L U P I  K E E P  L O O K I N G  M R R P G I

0 6 2 0 O C + * * + * * * * * * t * * + * * t * * * * * * t * * * * * t * * t * * + * + * + * * + t * * * * * * ' | + * t * * * * t * * * * * * * * * H R R p G l
0 7 0 I 0 c *
0 7 0 2 O C *  I E R H I T t A t  N O T  A I I A C H E D  A N D  C A N C E L E O
07030c*
0 7 O 4 0 C l * t * * * * l * * * * + t * l * + * * * * t * * * * * * * * * * * { . * * * * * * * * * * * + t  t  * J t , t * : t * * * * * * * * * * * * * * M R R p G l

O O 3 I  O ? O 5 O C  0 9  1 3  G O T O  A C P I P T  T E R I {  C A N C E L L E O  M R R P G I
0 7 0 6 0 C * * t * * t * * * t t * * l * t * * * * * + * * * * t a * * x + * t + * * * a t * * * * * * * * * * : l * i l i ( * * * * * * * * * * * * * t l , l R R P G l
0 7 0 7 0 c *
0 7 O 8 O C *  I F  T E R H I N A L  N O T  A T T A C H E D  A N O  N O T  C A N C E L E D
O 7 O 9 O C *  A D D  T E R M I N A L  T O  A f I A C H E D  L I S I
0?  I  ooc+
0 7  I  I  0 C  r + * * : | * * * * * * ' l * * t + l  r + * * * * *  l * * * * * * * + + *  * * * *  * * * t * * * * * * * ' t * * * * * * * * * * * r * * * * * M R R P G I

Figure 6-22 (Part 1 of 6). Example 2 - RpG ll MRT program

RPG i l  643



O O 1 2  O 7 I 2 O C  1 3  N  S U B  N  N  C L E A R  I  N D E X  M R R P G I
O O 3 3  O 7 1 3 O C  L U P 2  T A G  f i R R P G I
C O 3 4  O 7 I 4 O C  1 3  N  A D D  I  N  A D D  T O  I N D E X  M R R P G I
O O 3 5  O 7 I 5 O C  1 3  A T R Y , N  C O M P  t  : , 4 T H I S  N T R Y  A V A I L I T R R P G I
0 0 3 6  O ? I 6 O C  I 3 N 1 4  G O T O  L U P z  N O  T R Y  A G A I N  I . , I R R P G I
0 0 3 7  0 7 1 ? 0 c  1 3  1 4  H 0 v E  T N A M E  A T R Y ' N  Y E s  E N T E R  N A t t E  f t R R P G t
0 0 3 8  0 7  I 8 0 C  I  3  G O r O  G O 2  I { R R P G I

0 7 1 9 0 C * * * * * * * * * * * + * * * t + t * * * * t t + * * * + + * + * + t + f * * + * * * * * + t * * * * r i * * * * * * * * * * * + * * * * M R R p G t
0 7 2 0 0 c *
O S O I O C *  I F  I E R H I N A L  h i A S  I I i  I d E  A T T A C H € D  L I S T  A N D  R E T U R N  C O D E
0 8 0 2 O C *  I 5  C A N C E L , G O  T O  R E L E A S E  T E R M I N A L  R O U I I N
0 8 0  3 0 c  *
0 8 0 ( 0 C  t * * * * r * * * * * * * * t t * * * * * * * * * * * * * a * * * * * * * * * * + * + a + + * * t  t * : r * * * * f  * $ r * * * * * * * t M R R p G l

O O 3 9  O 8 O 5 O C  G O I  T A G  M R R P G  I
O O 4 O  O 8 O 6 O C  1 2  0 9  6 0 T 0  R E L E A S  C L E A R  T E R M  i l R R P G I

0 8 0 7 0 c * * * * * l * * * * * * * * * * * * i * * * t + * * * * * r + t + * * * * * * * * * * * * * * * r * * u * * * * * * * * * * + r * * * * M R R p G l
0 8 0 8 0 c *
O 8 O 9 O C *  I F  N E I S A T I V E  R E T U R N  C O D E - I N O  O N  t S  0 3 , 6 0  T O
O E I O O C *  I N P U T  T P  E R R O R  R O U T I N E
0 8 l I 0 c *
0 8 I 2 0 C * * * * * f + * * * * * t * * * * * + f t * r * * * l * * * * * * * * * * * * * * * * * t r * * * * * * , | + * * * * * * * * * * * * + * * y R R P G l
0 8 I 3 0 C

H R R P G l
I 4 R R P G I
M R R P G  I
I T R R P G  I
M R R P G I

O 7 O 7  L E N  X A C T L Y  8  I I R R P G I
M R R P G I

1 5 I 5 I 4 I S  A D D  I { A N T E D  M R R P G I
O 7 O 7 ] . 5 I S  S U E T R A C T  M R R P G I

O 7  V A L  I  D  N U M E E R  M R R P G I

H R R P G I
M R R P G I
M R R P G I

M R R P G l
M R R P G  I
H R R P  G  I
M R R P G I

I I R R P G I
M R R P G  I
H R R P G I
M R R P G I

M R R P  G I
H R R P G I
M R R P G I
MRRP G 1

M R R P G I
M R R P G I
H R R P G ] .
M R R P  G  I

N O ,  R E L E A S E  M R R P G I

A O D  T O  A C M L A T R  I ' I R R P G l
S U 8  F R O M  A C M L T R M R R P G l

M R R P G l
M R R P G I
I . IRRPG I
I . , IRRPG I
M R R P G I

M R R P G I
O 8 I 4 O C  0 3  G O I O  I P I E R  N E G  R E T  C O D E  M R R P G I
0 8 l 5 O C * * * * + * * * t t * * * * t * * * * * * + * * * * * * 8 * t l * + * t * * * * * * * * * * * * * * * , t + + * * * * * * * r r r r + + + M R R p G I
0 8 1 6 0 c *  M R R P G 1
0 8 I 7 O C *  I F  P O S I T I V E  R E T U R N  C O D E ( G R E A T E R  I H A I , I  Z E R O }  B U I  I 4 R R P G I .
O 8 I 8 O C *  N O I  E Q U A L  T O  I O  G O  T O  I N V A L I D  O A T A  R O U T T N €  M R R P G I .
O 8 I 9 O C *  M R R P G I
o 8 2 0 0 c * * * * + t * * * t * * * + * * * ; * t t * * * * * + * + + * * r * * r * * * t * r * t t * + * 8 * * r * + * * * * * f t r s N s i r + M R R p G I

O O 4 3  O 9 O l O C  0 7  G O I O  I N V D A T  I N V  O A T A  R O U I I N T R R P G 1
0 9 0 2 0 C * * * * t * * * * * * * * + * t * * * r + * * * * + * * + + * + * * * * * + * + * * * * + * * t * * * i ( * * + 3 + * * t * * t * * * * * M R R p G l
0 9 0 3 0 c *
0 9 0 4 0 C *  I F  R E T U R N  C O D E = 0 ,  t \ D  O 4  I S  O N  A N I D  I F
o 9 0 5 O C +  O P E R A T 0 R = N , G O  T 0  R E L A E A S E  T E R H I N A L  R O U T  I N E
0 9 0 6 0 c +
O 9 0 7 0 C * * * + * t * * * * * * * a * + * * * * * * * * s * t * * t * * * * r * * * * * d * * * * * * * t * * * ' * * * * + + t + * * * * * * * f M R R P G I
O 9 O 8 O C  0 4  O P R A T R  C O M P  I  N I  ]  3 A N Y  i 4 O R E  D A T A  M R R P G I

0 0 . r 1
0 0 4 2

0 0 4 4
0 0 4 5

G O 2  T A G

0 9 0 9 0 c  0 4  I  3 G O I t . I  R E L E A S

0 0 6 6  0 9 t 7 0 c  0 4  E F F L  C O M P  8
0 0 4 7  0 9 1 8 0 c  0 7  G O T O  I  N V D A I
0 0 4 8  0 9 1 9 0 C  0 4  o P R A T R  C O M P  r + r
0 0 4 9  0 9 2 0 0 c  0 4  t 5  0 P R A T R  C 0 M P  r - l
0 0 5 0  l o o l o c  0 4 N 0  7  r P I  P T  C O M P  0

0 0 5 1  I O 0 7 0 C  0 4  0 7

O O 5 2  I O } 4 O C  0 4  1 4  A C H Y , N  A D D  T P I P T  A C M Y T N
0 c 5 3  l 0 l 5 o c  0 4  1 5  a c n y ,  N  s u B  T p I p I  a c M y , N

0 0 5 4  1  1  0 3 0 C 0 4 A C H Y , N  C O r . r P  0

I  I  0 5 0 C *

Figure 6-22 (Part 2 of 6f . Example 2 - RpG ll MRT program

0 9 l O O a * * * t * * * t * * * t + + + + * * * * + * t * * + + * * * * * + * * + * t * i + + + + + a A + t * * ! , { * * * * * * t r f * n t t * ! M o o o c l
0 9 I I 0 C r  I  C H E C K  I N P U T  L E N G I H  =  8 , l F  N 0 T  8  I U R N  I N D  O 7  O N
0 9 I 2 O C +  2  C H E C K  V A L I D  O P E R A T J R , I F  O P E R A T O R  I S  +  T U R N  I N D
O 9 1 3 O C *  I 4  O \ I , I F  O P E R A T O R  I S  -  T U R {  O N  I N D  I 5 , I F  O P E R A I O R
O 9 I 4 O C *  S  I S  A N Y  O T H E R  V A L U E  T U R N  O N  I N D  O ?
O 9 I 5 O C +  3  C H E C K  V A L I D  D A T A  I F  N O T  V A L I D  T U R N  I N O  O 7  O N
O 9 l 6 0 C * * + * * * * * * * * * * + * * * * * * * * + * + * * * + + * * * * * * * * f + * * * * * * * + * * t l , r + * * + + + t + + + * a t t * H R R P G I

1 0 0 2 0 C * r * * * * t * * * * * * t + * * * * * * * * + + + * * * * * t * * * * * * * * * * * * * * * * + * * i , * * * * * * + * * * * * * * * * M R R P G I
I 0 0 3 0 c *
l O O 4 O C +  T F  I \ P U T  I S  I O T  V A L I D  G O  I O  I N V A L I D  D A T A  R O U T I N E
1 0 0 5 0 c *
I  0 0 6 0 C  * * *  * + + * *  *  *  * *  +  *  * * *  *  *  *  * * + * +  t * * * * * * *  * *  * * * *  * * * * * +  * * * * * *  { , 8 *  * * * +  *  + , } + + * + *  * *  M R R P G  I

G O T O  I N V D A T M R R P G I
I  0  0  I  0 C  * * * + + * *  * * * * + +  *  f * * *  *  * * *  * *  + * * * *  * * * *  *  *  * * *  *  *  *  * *  *  * *  * *  *  * * { . *  * *  * *  *  t * +  * * *  a t * +  f I R R P  G l
1 0 0 9 0 c *
I O I O O C *  I  F I N D  P R O P E R  A C C U I { U L A T O R
I O I I O C I  2  A O D  O R  S U B T R A C I  I N P U T  T O  A C C U I 4 U L A T O R
l 0 l 2 0 c *
I O I 3 0 C * * * * t * * * * * * * + + + * * * * * * * + * * + * * * * * * * * * + * * * * + * * * * * * * l * * { r * * + * * * * * * * * * * * * * H R R P G l

t 0 l 6 0 C * * * * + f * * * * * * + + t * r * t * * * * * * * * * * * * + * * * * * * * * t * * + * + + * t * * 1 . * * * * * * * * * * * * * * * * M R R P G I
l o t 7 0 c *
I O l 8 O C *  O E T E R M I N E  I F  T H E  A C C U M U L A T O R  I S  N E G A T I V E - L E S 5  T h A I . I  O -
I O I 9 O C *  T U R N  O N  I N D  I 6  I { H I C H  A L L O i i S  A  M I N U S  S I G N  T O
l O 2 O O C *  O V E R R I D E  T H €  P L U S  S I G N  O N  O U T P U I  S P E C I F I C A T I O N
l l 0 l 0 c *
I I 0 2 0 C * * * * * * + * * * * * * * r * * * * t * * * * + * * * * * * * * + * * * + * * + * * + + * * * * * * I . + * * + * * * * * * * + * ' t * * t I R R P G I

I 6  R E S U L T  N E G  ' 4 R R P G I
l l 0 4 0 C * * * * * * * * * * * * * * * * * * * + + + t + + * * * * * * * f * * * * * * * * * * * * * * * * * + X . + * * * * * * * + * * * * * * + M R R P G I

M R R P G  I



I 1 0 6 0 C +  n R R P G I
I l 0 7 0 c * * * * * * * * * * * * * * * * + + + * * * * * * * * * * * * * * * * r * * * t * * r + * * * * * t * * * * * * * * * * * * * * * * * * M R R p G I

O O 5 5  I I O S O C  O P I P U T  T A G  M R R P G I
0 0 5 6  t l o 9 o c  l 8  S E T O F  1 8  H R R P G L
o o 5 7  l l l o o c  0 4  r { o v E  , 5 2 ,  T p R y , 3  o u l  L E N  M R R P G I
O O 5 8  I I  I  I O C  0 4  E X C P I  S T N D  C U R N I  V A L  H R R P G I

l I l 2 0 c * * l * * * * + * * f a * * * i f * * * * * * * * * * * * * * * * * t * * * * * i * * * * * * * + t * * * * * + * + * * * * * * * * t * M R R p G l
l l l 3 0 c f
r r l 4 o c *  

H R R P G I
H R R P G I

l l I 5 0 C + * * * * t * * * * * * * * + * * * * * * f * * * * * * * * * * * * , 1 * * + * * * * * * * * : * * + * * * * * * * + * * a * * * * * + + * M R R p G l
O O 5 9  I I T 6 O C  9 I  G O T O  O P I E R R  N O  G O  T O  E R  R T N I . I R R P G I

l l I T o c * * * * * * * * * * l * * * * * + * * * + * * * + * + * * * * + * * * * * * * * * * * * t * * * + + + * * * * i + * * r r * * * * + * * M R R p G I
I I I S O C *  M R R P G I
I 1 1 9 O C * +  I F  S U C C E S S F U L  D O  I N V I T E  T N P U T  F O R  I H I S  T E R M  A N D  T H E N  G O  I O  A C C E P T H R R P G I
I . I 2 O O C * *  I N P U T  F R O M  A N Y  O N E  i l R R P G I
t  2 0 l 0 c +  M R R P G I
1 2 0 2 0 c * * * * * t * * * t * * * * * * * * * * * * * * * t * * * * * * * + + * * * * * * * * * * * + * * * * a * * * * * * * * * * * * * * * * M R R p G l

0 0 6 0  I 2 O 3 O C  I  N V  I  T  T A G  M R R P G  I
0 0 6 1  1 2 0 4 0 c  0 l  u 0 v E  I  E r  T P R Y , 2  r N v r r E  o p  c o D E  M R R P G I
0 0 6 2  l 2 0 5 o c  0 r  t ' ' o v E  '  ? 2  |  r P R y , 4  x p E c r E D  H A X  L E N M R R P G I
0 0 6 3  I 2 O 6 O C  O I  E X I T  S U B R 9 I  T N V I T E  T I T H O U T  M R R P G I
0 0 6 4  1 2 0 7 0 C  R L A B L  T p R y  S p E C I  A L  M R R p G I
0 0 6 5  T 2 O 8 O C  R L A B L  T N A M E  i l R R P G I

l 2 0 9 O C * * * * * * * * * * * * + + * * * * * * * * * * * * * * * * * * + * * * * * * + * * * * * * * * * * * * * * * t + + * * * + + + + r * * l l R R p G l
1 2 1 0 0 c *  | { R R P G I
I 2 I I O C * * O N L Y  N A M E  A N D  L E N G I H  N E E O E D  F O R  I N V I T E . T H T S  C O U L D  H A V E  B E E N  D O N E  I . , ! R R P G I
I 2 I 2 O C * * V I A  E X C P T .  I F  S O  S U B R g I  I , { O U L D  N O T  H A V E  E E E N  N E E O E O .  M R R P G I
l 2  I  3 0 C *  M R R P G I
l 2 l 4 0 c * + * * * * * * * * * * * * + * * * * * * t * * * * * * + f * * r * * * * * * * * + f + * * * + * * * * * * * * r + r r r r r r r r * * M R R p G l

0 0 6 6  I z T 5 O C  0 1  G O T O  A C P I P T  G O  A C C E P T  I N P U T I i { R R P G I
1 2 l 6 O C * * * * * * + * * * + * * * * * * t * * * + + + * * * * * * * * * * * * * * * t * * * * * * * * + * * * * * * * * * * * * * * * * * * * M R R p G l
I 2 I 7 O C *  M R R P G I
I 2 I 8 O C * * * * * E N O  O F  I . I A t N  L I N E . S P E C I A L  R O U T I N € S  F O L L O I / .  I I R R P G I
1 2  l 9 o c *  M R R P G I
l 2 2 O 0 C * * * * * * + * * * * * * * * 8 * * * * * * * * * * * * * * * * * * * * * * * + * * : * * * * * * * * * * * * * * * + r + * * * * + * * M R R p G l
l f o l o c r  M R R P G I
I 3 0 2 O C * *  I N P U T  E R R O R  R O U T I N E (  I P T E R I - H T N U S  R E T U R N  C O O E .  E N I E R € D  O N  I N D I T A -  M R R P G I
I 3 0 3 0 C * *  T O R  0 3
I 3 O 4 O C * *  S U B R O U T I N E  

T ' I R R P G I

r . 3 0 5 o c *  
M R R P G I
M R R P G  1

l 3 o 6 o c * + * r + * * * * * * * * t * * + * * * * * * * * * * * * + * * + * * * * * + + * * * * * * * * + * * * * * * * * * * * * r r + + + + T M R R p G I
I 3 O 7 O C  I P T E R  T A G  M R R P G I
T 3 O 8 O C  0 3  E X S R  C O N S E  T A L K  T O  O P E R A I R M R R P G I
I 3 O 9 O C  1 3  6 0 T 0  R E L E A S  U P O N  R E T U R N  1 3  M R R P G I
[ 3 1 0 0 c * * * * * * * * a * * * + * * * * * * * * * * * * * + r * * * * * * * * f * * * * * * * r * * * * * * * * * * * * * * * * s + r * * r * H R R p G l
I 3 I I O C +  H R R P G I
I 3 I 2 O C * H E A N S  R E L E A S E  I H I S  I E R M I N A L .  N O T  I 3  S A Y S  S E N D  I . l E S S A G E  A N D  T N V I T E .  H R R P G
l 3 t 3 0 c *  H R R P G
l  3  l 4 0 c *  *  * *  *  * l  *  *  * * * * + t * * * * * * *  * s  + * *  * t * * * * *  *  * * * + * *  * * * * * + * * *  *  *  r * * * * * * t " r  r + a r l H R R p G
I 3 1 5 O C  1 8  M O V E  1 3 6 I  T P R Y , 3  O U T  L E N  I I R R P G
} 3 1 6 0 C  1 8  E X C P T  S E N D  H S G  M R R P G
l 3 I 7 0 C * r f * * * * * * * * * * * * t * * * * * * * * * * * * * * * * * * * * * * 8 * * * * * * * * * * * t f * * * * * * + r * a r r + i t + M R R p G
I 3 I S O C T  H R R P G
I 3 I 9 O C f  S I N C E  I . I O I I A I I  I / A S  S P E C I F I € D  N O  R E T U R N  C O D E  I S  A V A I L A E L E  T O  C H T C K .  M R R P G
I 3 2 O O C +  H R R P G
I 4 0 l 0 c t + * * * * + * * * t * * * t * * * * + * * * * * t * r r * * * * * * * s * t * t * * * * * + + * * * + + * * * * * * + * + + a r f s r i l R R p G
I 4 O 2 O C  I  8  S E T O F  I S  H R R P G

0 0 6 7
0 0 6 8
0  0 6 9

0 0 7 0
0 0 7 t

o a 7  2
0 0 7 3 I 4 0 3 0 C  0 3

I 4 O 4 O C * *  E N D  O F  I P I E R
G J I O  I N V I T

I 4 0 5 O C * * * * * 3 t * * t * * + * * * s + * * * * t * * + * * * t r r f * * * * * * * 1 * * t * * * + * * * t * * * i * * * * * s r + r ; + + t 4 R R p G l
I 4 0 6 0 C +
I 4 O 7 O C * *  O U I P U T  E R R O R  R O U T I N E ( O P T E R R ) - \ O N  O  R E T  C O D E
I 4 0 8  0 c +
l 4 0 9 O C * S $ * * * * * * * * * * * * t * * * * * * * * * * * * t * * * + t + + * * * * * * + + + * + * * * : | * * * * * * * * * t + r i + + r r M R R p G l

M R R P G I
M R R P G I

H R R P G I
M R R P G I
I I R R P G I

0 0  7 4
0 0 7 5
o o 7 6
0 0 7 7
0 0 7 8
0 0 7 9

l 4 t 0 0 c
l 4 l  I  0 c
L4 |  20C
t 4 I r 0 c
l 4 l . 4  0 c

O P T E R R  T A G
0 1  S E I O N
1 7
I 7
I ]

E X S R  C O N S B
S E T O F
G O T O  R E L E A S

M R R P G I
M R R P G I

I A L K  T O  O P E R A T R M R R P G I
I { R R P G I

1 3 , R E L S  I E R M  M R R P G I

I 7

I 7

I 4 I 5 O C  O I  G O T O  O P T P U T  T R Y  A 6 A I N  M R R P G I
I . 4 I 6 O C + *  E N D  O F  O P T E R R  M R R P G I
1 4 1 7 0 C * l * t * * * * * * t * * * + * * * * * * * * * t * * t t * * t { * * * t * + + * + * * * * * * + * r t + * + + * * * * r * r r r t r + r M R R p G l
I 4 l 8 0 C r  M R R P G T
I 4 I 9 O C * *  I N V A L I D  D A T A  R , O I J T I N E ( I I I V D A I } - I I . I P U T  L E N  N O T  S , I N V A L I D  O P E R A T O R ,  I , I R R P G I
I 4 2 O O C + *  ( N O I  N , + , - ) ,  I N V A L I D  D I G I I S  E N T E R E D , € T C  M R R P G I

Figure 6-22 (Part 3 of 61. Example 2 - RpG ll MRT program
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1 5 0  I 0 c * I { R R P G I
1 5 0 2 0 c * * t * * * + f t * * * a * * * r * * * * r + f * * * * * r * * * * l * * * t * * * * r i * r * * * r l * r * r * + r a r r r r * * T T H R R P G I

0 0 8 0  t 5 0 3 0 c
0 0 8 1  I 5 0 4 o c
0 0 8 2  I 5 0 5 0 C
0 0 8 3  1 5 0 6 0 C
0 0 8 4  I  5  0 7 0 C
0 0 8 5  1 5 0 8 0 c

I N V O A I  T A G
0 7  S E I O N
0 7  M O V E  I  3 6 I  T P R Y , 3
0 7  € x c P r
O 7  S E I O F
0 7  G O T O  I N V I T

I 3  I I O V E  I  K I  T P R Y , 2
1 3  E X I T  S U B R g .

R L A B L  T P R Y
RLABL TNA} , IE

R E L C L R  T 4 6

M R R P G I
I 8  I 4 R R P G  I

O U T  t E N  1 8  M R R P G I
T E L L  T E R I I I  I { A L  M R R P G I

I 8  M R R P G I
I N V I T E  M O R E  H R R P G I
I N P U T  F R O I , t  T H I S I { R R P 6 I
T E R I . . I I N A L  M R R P G I

M R R P G I

M R R P G  I
R E L  T E R } I  O P  C O D M R R P G I

I I R R P G l
H R R P G  I
I , IRRPG I
T I R R P G I
M R R P G I

C L E A R  T H I S  N T R Y I I R R P G I
M R R P G I

I 5 0 9 0 C *
I 5 I 0 0 C *
I 5 I I O C f *  E N D  O F  I N V D A I  R O U T I { E
l 5 l 2 0 c * * * * * * * f + + * * * * r * * r r + * * + + * * + * * l * * * r * * + + t t * * + + f a r i * + * * * * * * + * + r * * * a r 3 r * M R R P G I
l 5 l 3 0 c . M R R P  G I
I 5 I 4 O C * * R E L E A S E  T E R H I N A L  R O U T I N E ( R E L E A S }  R E L E A S E S  T E R M S '  C L E A R S  A T T A C H E D  M R R P G I
I 5 I 5 O C * * L I S T  A N O  A C C U M U L A T O R  L I S I  E N T R I E S  A N D  D E I E R H I N E S  I { H E N  T O  6 O  T O  E O J I T R R P G I
l 5 I 6 0 C * H R R P G  I
l 5  I  7  0 C  r * + * r * 3 *  t .  t  l * r *  r * *  * * * *  * t * * X * * * l * * * * *  * *  * ' | * *  * * t * l + * * * *  * l  * *  * * r * * * r *  * r * * * l { R R P  G  I

5 T 8 O C  R E L E A S  T A G
5 I 9 O C  0 9  G O T O  R E L C L R
5 2 0 0 c *

M R R P  G I
C L E A R  L I  S T S  M R R P G I

I , tRRPGI
6 0 I O C *  N O T E  0 9  H E A N S  A  T E R t l I N A L  A T T A C H E D  T O  T H I S  P R O G R A I T  H A S  E N T E R E O  I I R R P G I
5 O 2 O C *  C O I . I M A N O  I N T E R R U P T  I I O O E  A N D  E N T E R E D  T H E  R E L E A S E  C O M M A N O .  I T R R P G I

0 0 8 6
0 0 8 ?

0 0 8 8
0 0 8 9
0 0 9 0
0 0 9 I
o o 9 2
0 0 9 3
0  094
0 0 9 5
0 0 9 6
o097
0 0 9 8

0 0 9 9
0 l  o 0
0 I 0 l
0 1 0 2
0 1 0 3
0  1 0 4
0 l  0 5
0 l  0 6
0 1 0 ?
0 r 0 8
o I 0 9
0 I l o
0 l 1 l
c l l ?
0 r l 3

6 0 3 0 c i
6 040c
6 0 5 0 c
6060c
6070c
6 0 8 0 c
6090c  09
6 l o 0 c 0 R  1 3
6 l l 0 c  0 9

i l ovE I I  A T R Y , N

f i 0 v E , 0 0 0 0 0 0 r  a c f , r Y , N

I 6 I 4 O C O R  1 3  G O T O  A C P I P T  I { R R P G
l 6 l 5 0 c * * * * l r + * * * * * * * * t * t * a + * * * * a + r * * * * t * * * * * * * * * * * a * + t * + * * * * r r f * + * * + * * * * a + M R R P G

r 6 l 2 0 c 0 R  1 3
1 6 1 3 0 C  0 9

l 7 0 l 0 c
l ?020c  06

H R R P G
M R R P  G

H R R P G
M R R P G
M R R P G
rRRP G

H R R P  G
I l S H U T D O I I N  I N O  H R R P G

H R R P G

I 6 t 6 0 C *
I 6 I 7 O C * * S H U T D O I I N  R O U T I N E  (  S H T D } I N I  O 4  R E T  C O D E .  I S S U E S  S T O P  I N V I T E S  A N O
I 6 I 8 O C * * S H U T D O I N  H E S S A G E  I O  A L L  A T T A C H E D  T E R I { S  B E F O R E  G O I N G  I O  E O J
I 6 l 9 0 C +
1 6 2 0 0 C * * * + * * * * * i t t f * * * * t a + + * t + t * t * * * t + + * * * * * * * r , | * + * * * * + * * * * + * * t * + + * * * t * * ' l * H R R P G

S H T O I I N  T A G

1 7 0 3 0 c
I  7  040C
17050c
I  '  U O U L

1 7 0 7 0 c
I  7 080C
1 7 0 9 0 c
l 7 I O o C
l 7 l l 0 c
I 7  t 2 0 C
l 7 l 3 0 c
l 7 t 4 0 c
t  7 I 5 0 C

SHDI{NO
l l N
I  I  A T R Y ,  N
l 9
I I
1 1
l 1
l t
t l
0 9
I I
l l

S H D I N I

S E T O N
T A 6
A D D  I
co f {P  t  r

6 0 f 0  s H o l l N l
M O V E  A T R Y , I {
t {ovE |  0  a l
l l o v E  |  2 2 .
R E A D  T P C O N S I O
E X S R  R E T C H K
G O I O  S H D I N I
t { o v E  . 4 8 .

E X C P T
T A 6

N

T P R Y , 5
T P R Y , 2
T P R  Y ,  4

T P R Y , 3

A D D  T O  I N D E X  M R R P G I
I 9 T E R H I N A L  H E R E  I { R R P G I

N O  C H E C K  N E X T  H R R P G I
T N A H E  T O  A R Y  M R R P G 1
S T O P  I N V I T E  f i R R P G I
H A X  X P E C T O  L E N  I I R R P G I

M R R P G  I
C H E C K  T R N  C O O E  ! , I R R P G I
T E R I I  C A N C E L L E D  H R R P G I

O U I  L E N  I { R R P G I
A P P R O P R I A T E  I I S G H R R P G I

I {RRP GI

y'i lote: When the last terminal attached to an MRT program is processed, issue a Release
Terminal  operat ion to that  terminal  in  order  to check the count  of  outstanding Inv i te
Inputs. lf the count is greater than zero, the program can issue an Ar:cept Input operation.
For  example,  suppose an MRT program is  serv ic ing the maximum number of  requestors
and one or more additional requests are queued to the program. lf the program receives
a shutdown-requested return code (04) and goes to end of job without checking the
count of outstanding Invite Inputs, the program terminates with a 2C termination code
(going to end of  job wi th outstanding Inv i te Inputs)  and each of  the queued terminals
receives an 506 message (program cancelled - shutdown).

Figure G22 (Part 4 of 61. Example 2 - RPG ll MRT Program
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o l l 4  1 ? 1 6 0 c  l l N  c o i l p  4  t R o o N E  H R R P G I
0 l l 5  l 7 l 7 0 c  N L R  c 0 r 0  s H o l i N o  N O , N E X T  T E R i l  M R R p c l
0 1 1 6  l 7 l 8 0 C  L R  G O T O  E N D  Y € S , E O J  M R R p c l
O I I , 7  I 7 1 9 O C  E N D  T A G  H R R P G I

I  7  2 0 0 C  * i * * t f * ' l ' t l * * t + f r  * * + *  + a * * r r * * * * * + * + * * * * * * * * * * * * r * * : r * * * * * * * * * * + * * * r *  * * f t R  R p G  I
l 8 0 l 0 c r
I 8 0 2 O C * *  R E I U R N  C O O E  C H E C K I N 6  R O U T I N E ( R E T C H K }
1 8 0 3 0 c *  i l R R P G I
I  8  0 4 0 C  * * * * * l r * * * + t * * 3 + * * * * * * * * * * * i *  * * t l * * ! t * * * * * * t * * t  * * * r : r + * * * * * * * + * * t + * a * a  f l R R p G l

R E T C H K  B E G S R
O I  S E T O F
O I  S E T O F
O I R E T C O D  C O I , I P  O O
0 3
0 4  G O I O  E N D R E T
0 5 R E T C 0 D  C o t t P  0 4 O S O T O 6 S H U T  D O I i N  H R R P G I

I , IRRPGI
M R R P G I

0 9 T E R H  C A N C E L L E D  M R R P G I
I O S T O P  I N V  I T E  O K M R R P G I

I {RRP G I
I IRRPG I

0 l l 8
o t l 9
0 1 2 0
0 l z l
ot?2
otz l
0 1 2 4
0 1 2 5
0 1 2 6
0 1 2 7
0  1 2 8
0 1 2 9
0 1 3 0
0 t 3 l
0 I  3 2

0 1 3 3
0  1 3 4
0 1 3 5
o l 3 6
0 1 3 7
9 L t 6

o I  3 9
0  1 4 0
0 l  6 l

0 1 4 3
0 1 4 4

t 8 0 5 0 c s R
I8060CSR
l 8 0 7 o c s R
l 8 0 8 0 c s R
l 8 0 9 0 c s R
I  I  I  00C0R
l 8 l t 0 c s R
l 8 l 2 0 c s R

8  I  3 0 C O R
8  I 4 0 C S R
8  I  5 0 C S R
8 I 6 0 C S R
8 l 7 0 c o R
I  r  8 0 c s R
8 l 9 0 c s R

9060c  sR
9 0 7 0 c s R
9080csR
9090c sR

l 9  l o 0 c s R
l 9 1 t 0 c 5 R
l 9 l 2 0 c s R
l 9  I  3 0 C S R
t 9 I 4 0 C S R
I 9 l 5 0 C S R
l 9 r 6 0 c s R

060  ?08
0 9 1  0
050304

H R R P G  I
I , IRRPG I
M R R P G I
I , IRRPGI
i lRRPG1
M R R P G  I

I . {RRPGI
I,IRR P G I
MRRP G T
H R R P G  I

M R R P G
I lRRP G

0 6
0 7
O S R E  T C O D

I { O 9 R E  T C O D
N 0 9

O I
9 l
9 l
O I
O I
O I
0 1
0 l
0 I c 0 N s l P
8 l

G O T O  E N D R E T
c o H P  0 8
C O M P  I O

N I O  S E T O N
E I I O R E T  T A G

E N D S R

O 7  C A T C  H A L L

O U T  L E N H R R P G

8 2 O O C * * E N D  O F  R E T C H K I{RR P G
9 0 I 0 C * + + * * * * * t r * * * * r * * l + r * t f * * * * * * t * t * * * t * * * + * * * * * * * * * r r * * * t * * * * * * * * * t t * t * I I R R P G
902  0c .
9 0 3 0 c + *  c o N s o L E  t / 0  R o u T t N E .
9 O 4 O C *  H R R P G
9 0 5 0 C * * * * * * a * * * + l * * l * * * * * t * * * * * * * * i * * * a * * * r t t * * * t * * * t * { ' a * r * * a * a t t * * * * t * t a M R R P G

C O N S E  B E G S R I . IRRPG
S A V E  T N A M E  I ' I R R P G
C O N S L C  E X C P T  t l R R P G
C L E A R  N E G  R E I C O H R R P G

8 l
91.

M O V E  T N A I I E
S E T O N
S E T O F
M 0 v E  |  4 7  r
M o v E  |  1 6 1
E X C P T
R E A O  I P C O N S I O
H O V €  S A V €
C O H P  I  T A  I

S E T O F

S A V E  6

T  P R Y ,  3
T P R . Y , 4

Tr iA l ' lE

H A X  I  I ! P U T  L E N  M R R P G
P U T  C O N S O L E  M R R P G
G E T  C O N S O L E  M R R P G
R €  S T O R E  T N A I I E  H R R P G

I 3 I , 3 I 8 O O E S  O P € R A T O R  - I , I R R P G

t g l T o c s R  c o N s E  E I O S R
l 9 l 8 0 c r r € N D  o F  c 0 N s B  s U B R 0 U T t r . l E

M R R P G
I / A N T  T O  H R R P G
T R Y  A G A I N  H R R P G

8 l

0 1 4 5  2 0 0 l 0 0 r P c o N s r o E
0 1 4 6  2 0 0 2 0 0
0 1 4 7  2 0 0 3 0 0
0 t ( | 8  2 0 0 ( 0 0
0 1 4 9  2 0 0 5 0 0
0 1 5 0  2 0 0 6 0 0
0 I 5 t  2 0 0 7 0 0
0  I 5 2  2 0 0 € 0 0  E
0 1 5 3  2 0 0 9 0 0
0 I 5 4  2 0 I 0 0 0
0 1 5 5  2 0 1 t 0 0
0 1 5 6  2 0 1 2 0 0
0 1 5 7  2 0 I 3 0 0
0  I  5 8  2 0 1  4 0 0
0 1 5 9  2 0 1 5 0 0  E
0 1 6 0  2 0 1 6 0 0
0 l 6 I  2 0 t 7 0 0
0 1 6 2  2 0 1 8 0 0
0 1 6 3  2 0 1 9 0 0
0 I 6 . 1  2 0 2 0 0 0
0 1 6 5  2 l 0 I O 0
0 1 6 6  2 1 0 2 0 0
0 1 6 ?  2 I 0 3 0 0
0 1 . 6 8  2 l 0 4 o o  E
0 I 6 9  2 1 0 5 0 0
o l 7 0  2 1 0 6 0 0
0 I 7 l  2 1 0 7 0 0
0 I  7 2  2 1 0 8 0 0
0 I 7 3  2 1 0 9 0 0
0 r 7 4  2 1 I 0 0 0
0 1 7 5  2 l l l 0 0
o I ? 6  2 l  1 2 0 0
0 1 7 7  2 I 1 3 0 0
0 t 7 8  2 I  I 4 0 0

2 I  I 5 O O *  E N D  O F  P R O G

8 I
T P R Y , 3

0 l

T N A H E
I 8

T P R Y , 3

T N A I I E

0 7
0 3

0 4 N I 7 N 0 7
T P R Y , 3

T N A I i €

l 6

act{Y ' r ' '13
I I

T P R Y , 3

A T R Y , N

o 3
o 7
O 4 O P R A T R
O 4 T P I P I
I O

, c I

, 4 , 0 N 5 0 1 '
I  I N P U T  T P  T . R R O R  I N A I , I E - I
I O U T P U T  T P  E R R O R  T N A t { € - I

I  c F  I

I T R Y  A G A I N I
I  I N V  D A I A I
I  T P  E R R O R  I

0 8
0 4
l 4
4 0
4 0
4 7

0 8
0 4
l 4
3 6
2 6
2 6

M R R P G
I.tRR P G
H R R P G
M R R P G
H R R P  G
M R  R P G
I lR RPG
I',IR RPC
H R  R P G
I , tRRPG I
I { R R P G I
I . {RRPG] .
H R R P G I
I . tRRPG I
I I R R P G I
H R R P G
I I R R P G
M R R P G
M R R P G
M R R P G
M R R P G
M R R P G
H R R P G
H R R P G
t'IR RPG
I{RRP G
I , IRRPGI
M R R P G I
I.IRR P G I
M R R P G I
M R R P G  I
H R R P  G  I
I ' R R P G I
H R R P G I
H R R P G  I

0 8
0 4  , c B r

I 4
3 0  I  C U R R E N T  V A L - I
3 I  r + '

3 I  r - t

5 2  I E N T E R  D A T A I
4 l

0 8
4  t c F l

I 4
2 8  . C C P  S H T D l i N l
3 8  I L A S I  R E C - I
4 8  I T P  E R R O R I
4 8  I B A O  O A T A I
4 l
4 8
4 8  I  N O  D A T A I
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I N D I C A T O R S  U S E D
L R  0 l  0 2  0 3  0 4  0 5  0 6  0 7  0 8  0 9  t 0  l l  1 2  1 3  t 4  t 5  1 6  1 7  l 8

EXECUTION I IME  IAELES AND ARRAYS
STITTT  TAELE /  OEC ENTRY NUI , I 8ER OF  O IT  I  I  A
D E F I N E D  A R R A Y  P O S  L E N G T H  E N I R I E S  D I S P  O I S P

0004  TPRY 006  00005  o l oo  oozD
0005  a rRY  006  00004  0 l o8  oo48
0006  ac ' {Y  0  010  00004  o t l o  ooog

F IELD NAT{Es  USEO
SI I {T I  NA I IE  DEC LGTH O ISP

0009  RETCoD 0  002  006F
0 0 l o  E F F L  0  0 0 4  0 0 7 3
00 l l  TNAME 006  0063
o 0 l 2  o P R A T R  0 0 t  0 0 6 (
0 0 1 3  T P I P T  O  0 0 7  0 0 7 A
0 0 1 4  c o N s  I P  0 0 3  0 0 6 7
0 0 1 9 N  0  0 0 I  0 0 7 8
0134  savE  006  0060

l 9  r l l  9 l

L A E E L S  U S E D
S T I I T *  N A M E  T Y P E

O O I 5  A C P I P T  T A G
O O 2 5  L U P I  T A G
O O 3 3  L U P 2  T A G
0 0 3 9  G o l  T A G
O O 4 I  G O z  T A G
O O 5 5  O P I P U T  T A G
O 0 6 O  I N V I T  I A G
0 0 6 7  I P T E R  I A G
O O 7 4  O P T E R R  I A G
O O S O  I N V O A T  T A G
O O 8 6  R E L E A S  T A G
O O 9 2  R E L C L R  T A G
O O 9 9  S H T O I N  T A G
0 l 0 l  s H o r { N 0  T A G
O I I 3  S H D I { N I  T A G
O T I ?  E N O  T A G
O I  I  8  R E  T C H K  8 € G S R
O I 3 I  E N O R E T  T A G
0 I 3 3  C O N S E  E E G S R
0 1 . . 4  C 0 N S E  € N 0 S R

E R R O R  N U I ' I B E R  S T A T E H E N T  N U I T B E R
R 6  0 9 7  0 0 0 8
R G  5 5 8  0 0 2 2
R G  5 5 8  0 1 0 8
R G  5 5 8  0 1 4 0

E R R O R  S € V E R I  T Y  T E X T
I , G  0 9 7  | l  N O  F I E L D S  D E S C R I B E O  I : O R  I H I S  O R  P R E V I O U S  R E C O R O .
I I G  5 5 8  I  I N V A L I O  U S E  O F ,  O R  N I 5 S I N 6 ,  R E S U L T I N G  I N D I C A T O R S  I I T X  T H I S  O P  C O D € .  A S S U " t E

I N V A T I O  R E S U L T I N G  I N D I C A T O R S  B L A N K .

Figurc 622 (Part 6 of 61. Exampte 2 - RpG l! MRT program
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As an Assembler programmer, you must be familiar with
the information included inChapter 2: Standard Appli-
cation Program lnterface to the CCP, To assist you in
supplying codes needed for your source program, the CCp
provides six macro instructions, each of which generates
information needed by the source program.

Four of these macros generate equates for values significant
to comnrunications under CCP: $NCOM, $NPLO, $NOPV,
and $NF|TV. The fifth macro - $NPL - generates a
parametL.r l ist, and the sixth macro - $NCIO - generates
a request for a communications operation.

Each of the supplied macro-definit ions is a member of
the Source Library on your program-preparation pack.

ft/ofe.' Because several of these macros use macro processor
facil i t ies not available prior to version 08, modification
level 00 of System/3 Model l0 Disk System Management,
they should not be used for program preparation with an
earlier version of the Macro Processor on that system.

Symboft; Used in Defining Macro Instrustions

The symrbols t  I  and(  )are used in th is  publ icat ion to help
define the macro instructions. You do not code these
symbols; they are only used to indicate how a macro in-
struction may be written.

t ] indicates an optional operand. The operand enclosed
in the brackets may or may not be coded, depending
on whether or not the associated option is desired.
lf more than one item is enclosed in brackets, for

:::,J 
.[r"5+], either one or none of the items may be

{ } inrl icates that a choice must be made. One of the
op,erands from the vertical stack within braces, for
exampte,{[[s\ must be coded, depending on which
of the associated services is desired.

Options that are underlined are the default values used by
the CCP if you do not provide an operand. For example,
tor({[s], YES is the assumed vatue.

For cases in which YES is appropriate, Y may be coded; for
cases in which NO is appropriate. N may be coded.

Chapter 7: Basic Assembler Programming for CCP

For more information concerning the coding of macro
instruct ions,  see the fo l lowing manuals:

o IBM System/3 Models l0 and l2 Control Programming
Macros R eference Manual, GC21 -7562

. IBM System/3 Model l5 System Control Programming
Macros Reference Manual, GC2 1-7608

Mnotes

Mnotes applicable to the supported Assembler macros are
described at the end of this chapter. Each mnote descrip-
tion addresses the severity of the problem, the issuing
macro, an explanation of the problem. system action,
and suggested programmer action.

GENERATE EOUATES FOR COMMON VALUES
($NCOM)

The $NCOM macro generates a set of symbolic equates,
each of which represents a value commonly used in CCP
Assembler language communications programming. The
symbols generated and the values they represent are:

Symbol Decimal Value Value Represented

$ N I X R 1
$ N I X B 2
$NSENT
$NSCCR
$NSCCS

$NLPL

$N LP LF

$NLSTN

1 Index register 1
2 lndex register 2
4 Address of General Entry
1 DSM RIB for  CCP
0 CCP sub-RlB for  com-

municat ions ooerat ion
1 6 Length of a parameter

I ist
2 Length of a parameter

l is t  f ie ld
6 Length of a symbolic

terminal  name

This macro need be used only once in an assembly to
generate the desired symbols. However, if this macro is
used more than once in an assembly, duplicate symbols
are not to be generated and no assembly error or error
mnote is generated. A warning mnote is issued, however,
each time this macro is used after the first use.

Basic Assembler Programming for  CCP 7-1



The symbols generated by this macro are used by the
$NCIO macro. lf the $NCIO macro is issued in an assembly
and the $NCOM macro has not previously been issued, the
$NCIO macro generates the symbols. However, each sub-
sequent time the $NCOM macro is issued, a warning mnote
is issued.

The format of the $NCOM macro is:

1 8 1 4

$NCOM

Notes:

This macro has no operands.

The name field of this macro is not used; any symbol
entered in this f ield is ignored.

GENERATE EOUATES FOR PARAMETER LIST
OFFSETS ($NPLO)

The $NPLO macro generates a set of symbolic equates.
Each symbol generated represents a field in a parameter
list, and is equated to the displacement (offset from the
first byte of the parameter l ist) of the rightmost byte of
that f ield.

The symbols generated, and the fields they represent are:

This macro need be used only once in an assembly to
generate the desired symbols. lf used more than once, it
does not cause duplicate symbols to be generated and no
assembly error or error mnote is generated, A warning
mnote is issued, however, each time this macro is issued
after the first.

The symbols generated by this macro are used by the
$NCIO macro.  l f  the $NCIO macro is  used in an assembly
but the $NPLO macro has not been previously issued, the
$NCIO macro generates the symbols itself. However any
subsequent use of the $NPLO macro only causes a warning
mnote to be issued (duplicate symbols are not generated).

l-he format of the $NPLO macro is:

1 I 1 4

$NPLO

Notes:

This macro has no operands.

The name field of this macro is not used; any symbol
entered in this field is ignored.

Symbol

$NPRTC
$NPOPC

$NPOUL

$NPE F L

$NPATI

$NPI N L

$NPRAA
$NPWKA
$NPWKB
$NPWKC

Decimal Value Field Represented

1
3

Return code field
Operation code/modifier
f ie ld
Output data length field
(see note)
Effective (actual) input
data length field (see note)
Attributes identif ier
field (see note)
Maximum input data
length field
Record area address f ield
lnternal work field
Internal work field
Internal work field

7

I
1 1
1 3
1 5

ffote: Symbols $NPOUL, $NPEFL, and $NPATI represent
the same field within a parameter l ist and are equated to
identical displacements.
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GENERATE OPERATION CODE/MODI  F IER VALUES
($NOF'V)

The $NIOPV macro generates a set of symbolic equates.
Each symbol  generated represents the value of  a CCp com_
municat ions operat ion code or  operat ion modi f  ier  (see

'Appendtx E for the hexadecimal values of the operation
code/ntcrd i f  ier  combinat ions) .  The symbols generareo,
and the operat ion code or  modi l ' ier  each represenrs,  are:

Symbc,l Operation defined

The Gener ic  Acquire Terminal  operat ion may be accom-
pl ished by a combinat ion of  the acquire terminal  and the
gener ic  modi f ier ;  for  example,  $NCACO and $NMGEN
produce the same operation code as $NCAOG.

This macro need be used only once in an assembly to
generate the desired symbols. lf used more than once, this
macro does not cause duplicate symbols to be generated
and no assembly error  or  error  mnote is  generated.  However,
a warning mnote is  issued each subsequent  t ime th is  macro
is  issued in the assembly.

The symbols generated by this macro are used by the
$NCIO macro.  l f  the $NCIO macro is  issued in an assembly
but  the $NOPV macro has not  prev iously  been issued,  the
$NCIO macro generates the symbols i tse l f .  However,  any
subsequent  use of  the $NOPV macro only causes a warning
mnote to be issued (dupl icate symbols are not  generated) .

The format  of  the $NOPV macro is :

8 t 4

$NOPV

Notes :

o  Th is  macro  has  no  ooerands .

.  The labe l  f ie ld  o f  th is  macro  is  no t  used;  i f  a  symbol
is  spec i f ied  in  the  labe l  f  ie ld ,  i t  i s  ignored.

GENERATE EOUATES FOR RETURN CODE VALUES

($NRTV)

This macro generates a set of symbolic equates. Each

symbol generated represents the two-byte signed numeric

value of a return code issued by CCP. The symbols gen-

era ted ,  and the  mean ing  and va lue  o f  the  re tu rn  code

spec i f  ied  by  each,  fo l low:

$NCGEI
$NCPLIT
$NCPTG
$NCPNI\A/
$NCI NV'
$NCACC:
$NCANW
$NCSPI
$NCGI-A
$NCACCI

$NCAO[)
$NCAQG
$NCR E: t -
$NCSHO
$NCCPY
$NCEA,U

$NCTCiFI
$NCRT'C
$NCPCR

$NMMIJG
$NMBr_hr
$NMR\ / I
$NM KPI- .
$NMSI'A,
$NMCt\ND
$NMDt -  ) i

$NMNl!  t_

$NMNEI . -

$NMO\ /R
$NMPFt l= '
$NMGFI\ . I

Get
Put

Put -Then-Get

Put -No-Wai t

I n v i t e  I n p u t

Accept  Input

Accept  No-Wai t
S top  Inv i te  Get
Get  Termina l  A t t r ibu tes
Acqu i re  Termina l

Acqu i re  Command-mode Termina l
Gener ic  Acqu i re  Termina l r  (b704 SC2 on ly )
Re lease Termina l

Shutdown Inqu i ry '

C o p y  ( 3 2 2 0  D F F  o n l y )
Erase A l l  Unpro tec ted  (3270 DFF on ly )

Cha in  Task  Request  (5704-SC2 on ly )
Re lease and Task  Cha in  (5704-SC2 or r l y )
Por t  Command Request r  (5704-SC2 on ly )

Modifier defined

Send end-of-transmission

End o f  cur ren t  da ta  b lock
Send Reverse  In te r rup t

Keep cont ro l  o f  communica t ions  l ine
Set Terminal attr ibutes

Command-mode r ron-PR UF te rmina l

Shutdown De lay  Mod i f ie r

Record does not start a new l ine (not New
L i n e )

Record  does  no t  end the  cur ren t  l ine  (no t

E n d  L i n e )

Over r ide /Se lec ted  F ie ld  L is t  (3270 DFF on ly )
Program request  under  fo rmat
Gener ic  mod i f ie r  to  acqu i re

/y'ote. '  Acqu i  re-command-mode-non -P R U F -term i na I opera-
t ion  may be  accompl ished by  a  combina t ion  o f  the  acqu i re
te rmina l  and command mode mod i f ie r .  For  example ,
$NCACO and $NMCMD produces  the  same op code as
$NCAOC does.

'For 
SIOC see IBM System/3 Model l5D Channel Connected

Systerns Ftrogram Reference.and Logic Manual, GC21-5199.
For Port l ine see operat ions in the index. Basic Assembler Programming for  CCP 7-3



Type of
Return Code Symbol

Return
Code
Value Meaning

0
1 4

1
2
3
4
5
b

7
8
I
1 0
1 1
1 2

1 3
1 5
1 6
1 7

- t

,2
-3
-4

- 1 0
"1 ' l
-12
- 1 3
-14

20
-22
-23
-24
-25
-26
27
28

29

- E

- b

-7
-8

I

No error  or
exception

Except ion

E rror
(3270  on l y )

$ N O K
$NACTC

$NXDTR
$NXEOT
$NXEDT
$NXSHD
$NXDPD
$ N X R V I
$NXCLR
$NXNAV
$NXOFF
$NXSPI
$NXNAO
$NXMAX

$NXTCP
$NXADT
$NXNAC
$NXSHP

$ N R D C K
$ N R T R N
$NR LST
$N RPBS
SNRABN
$ N R X R A
$NRATO
$NRTTO
$NRWTO
$ N R N O C
$ N  R  I I D
$N RABD
$NRADC
$ N R N A K

$N R2DU
$N R2E D
$N R2TE
$N R2CD
$N R2PD
$N R2PO
$N R2PB
$N R2PC

$NR2PI

Successful operation

Successful chain task data accept operation (5704-SC2 only)

Data truncated

EOT rece ived/non-PRUF data  re tu rned to  PRUF program

EOT received and data truncated

Shutdown requested

Data  pend ing  on  BSCA l ine

RVI /Termina l  ln te r rup t  rece ived (5704-SC2 on ly )
3 7 2 0  C L E A R  k e y

Termina l  no  longer  ava i lab le
Termina l  o f f l ine

Stop Inv i te  Input  success fu l

Acqu i re  te rmiha l  fa i led

Max imum number  o f  cha in  task  reques ts  a l ready  queued
(5704 SC2 on lv )

Insu f f i c ien t  TP buf fe r  ava i lab le  fo r  th is  reoues t

Cha in  task  da ta  was t runcated  (5704-SC2 on ly )

No comple ted  inv i te  (5704-SC2 on ly )

Shutdown delaV entered

Data check

lnva l id  charac ter

Lost data

Permanent  BSCA er ro r

Abnormal response

Transm i t /Rece ive  abor t

No response to  po l l ing /address ing

Text  t imeout

Wai t  t ime exceeded

No connect ion

l n v a l i d  l D

Abor t ,  d isconnect

Adapter  check

Negat ive  response to  address ing

Dev ice  unava i lab le  o r  no t  ready

Equ ipment  check ,  dev ice  end

Termina l  con t ro l  un i t  de tec t ion  o f  BSCA er ro r

Cont ro l  check ,  da ta  check

Data  check  on  Copy command

Opera t ion  check  on  Copy command

Dev ice  busy  on  Copy command

Cont ro l  check ,  opera t ion  check ,  da ta  check  on

Copy command

l n v a l i d  d a t a  r e c e i v e d  f r o m 3 2 7 O  u s i n g  D F F
(Get ,  Accept  Input ,  S top  Inv i te  Input  opera t ions)



E rror
(3735  on l y )

E r ror
(3741 ,5234,
and 5235)

$N RSSR
$N RSrC
$ N R 5 B F
$N RsDF

$ N R 5 R F
$NR5UH
$NR5DE

$NR7TE
$ N R 7 N A
$ N R 7 D C
$ N R 7 L B
$N RTWL
$ N R 7 R P
$N RTSC
$ N R 7 D O
$ N R 7 B E
$N RTBT
$ N R 7 L E
$N R7N F
$N RTSE
$ N R 7 R E
$N RTWE
$N R7N R
$N RTWP

-40
-41
-42
-43

-44
-45
-46

- 5 0
- 5 t

-52
- 5 3
-54
- 5 5
- 5 6

j 5 8

- 5 9
- 6 0
- 6 1
-62
- o J

-64
- 6 5
- 6 6

Attempted send before receive
lnva l id  charac ter

3735 buffer overf low
D i s k  f u l l

Directory ful l

Undef ined header

3735 d isk  e r ro r

Transparency  er ro r  occur red
No ac t iv i t y  in  20  seconds

Data check

Rece ived l ine  b id  e r ro r

Wrong length  er ro r

Reset  was pressed on3741

Secur i ty  check

Disk  over f low

Bad ex ten t  e r ro r

Both  s ta t ions  t ransmi t

Length  er ro r

No record  found on  d isk

Seek er ro r

R e a d  e r r o r

Wr i te  e r ro r

3741 no t  ready

Diskette is write-protected

Return
Type orf Code
Return Code Symbol Value Meaning

For  more t  in fo rmat ion  concern in {J  these re tu rn  codes ,  and The fo rmat  o f  the  $NRTV macro  rs :
recomrnended user actions, see Appendix E: Return
Codes.

Th is  macro  need on ly  be  used once in  an  assembly  to
genera te  the  des i red  symbols .  l f  i t  i s  used more  than once,
dup l ica te  symbols  a re  no t  genera ted  and no  assembly  e r ro r
is forced. However each subsequent t ime this macro is
used,  a  warn ing  mnote  is  i ssued.

1 8 1 4

$NRTV

Notes:

1 .  Th is  macro  has  no  operands .

2 .  The labe l  f ie ld  o f  th is  macro  is  no t  used;  i f  a  symbol  i s

spec i f ied  in  the  labe l  f  ie ld ,  i t  i s  ignored.
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1 8 1 4

I  label ] $NPt I OP-valuex ]

t  l ,OUTLEN-valuex\  ,t  
t ,ATTRID-valuex J 

J

[  , truueru-vatuex ]
[ ,n ecR-aoorx ]

GENERATE PARAMETER LIST ($NPL)

The $NPL macro generates a communications paramerer
l is t .  You can speci fy  the in i t ia l  va lue of  each f ie ld of
th is  l is t .  This  macro may be used any number of  t imes in
an assembly; a separate parameter l ist is generated each
time this macro is used. When the parameter l ist is gen-
erated, the <lperand values specified are not checked for
val id i ty ;  therefor-e,  care must  be taken that  onlv  val id
operands are specif ied.

The format  of  the $NPL macro is :

ATTRID-va luex  spec i f ies  an  in i t ia l  va lue  fo r  the  a t t r ibu tes
ident i f ie r  t ie ld  o f  the  parameter  l i s t .  l f  th is  operand is
omi t ted  and the  OUTLEN operand is  a lso  omi t ted ,  a  va lue
of  X '0000 '  i s  genera ted  fo r  the  a t t r ibu tes  ident i f  ie r  f  ie ld .

Because the  a t t r ibu tes  ident i f  ie r  f ie ld  genera ted  by  ATTRID
and the  ou tpu t  da ta  length  f  ie ld  (genera ted  by  OUTLEN)
occupy  the  same loca t ions  in  the  parameter  l i s t ,  bo th
operands  cannot  be  spec i f ied  in  one macro  ins t ruc t ion .  l f
bo th  a re  spec i f  ied ,  an  er ro r  mnote  is  genera ted .  The operand
va lue ,  wh ich  may be  any  va l id  abso lu te  express ion ,  shou ld
represent  a  pos i t i ve  number  tha t  cor responds to  the
ident i f  ie r  o f  a  te rmina l -a t t r ibu tes  se t  tha t  has  been de f  ined
for  your  ins ta l la t ion .  Th is  de f  in i t ion  is  per fo rmed in  a  CCp
A s s i g n m e n t  B u i l d  r u n  b V  a  / I T E R M A T T R  s t a t e m e n t .

INLEN-valuex specif ies an init ial  value for the rnaximum
input  da ta  length  f ie ld  o f  the  parameter  l i s t ;  i f  th is  operand
is  omi t ted ,  a  va lue  o f  X '0000 ' i s  genera ted  fo r  tha t  f ie ld .

Th is  operand,  wh ich  may be  any  va l id  abso lu te  express ion ,
shou ld  represent  a  pos i t i ve  number  wh ich  is  no  grea ter  than
the  length  o f  the  da ta  por t ion  o f  the  record  w i th  wh ich  th is
parameter  l i s t  w i l l  in i t ia l l y  be  used.  The s ix -by te  symbol ic
te rmina l  name a t  the  beg inn ing  o f  the  record  area  is  no t  in -
c luded as  par t  o f  the  input  da ta  length .

RECA-addrx specif ies an init ial  value for the recoro area
address  f ie ld  in  the  parameter  l i s t ;  i {  th is  operand is  omi t ted .
a  re loca tab le  va lue  equa l  to  the  beg inn ing  o f  the  paramerer
l i s t  p lus  16  is  genera ted  fo r  tha t  f  ie ld .

Th is  operand,  wh ich  may be  any  va l id  re loca tab le  express ion ,
should represent the high-order ( leftmost) byte of the record
area. Note that the high-order byte of the record area is
the leftmost byte of the name f ield in the record area,not
the address of the f irst byte of the data port ion of the record
area.

Each t ime th is  macro  is  used,  a  16-by te  parameter  l i s t
(composed o f  e igh t  success ive  2-by te  DC f  ie lds)  i s  genera ted .
Any  f ie lds  wh ich  w i l l  no t  be  a f fec ted  by  the  operands  o f
th is  macro  are  se t  to  X '0000 '^  l f  you  spec i fy  a  labe l  in  th is
macro  ins t ruc t ion .  the  spec i f  ied  symbol  i s  equated  to  the
address of the high-order ( leftmost) byte of the generated
parameter  l i s t .  No add i t iona l  symbols  a re  genera ted  by  th is
macro. You can cause symbols to be generated for offsets
o f  f ie lds  w i th in  a  parameter  l i s t  by  i ssu ing  a  $NPLO macro
ins t ruc t ion  or  by  i ssu ing  a  $NCIO macro  ins t ruc t ion  w i thout
issu ing  a  $NPLO macro  ins t ruc t ion .

See lUote under $NCIO macro for the meaninq of valuex

and addrx.

l f  you  spec i fy  a  labe l  w i th  the  gNPL macro ,  an  EOUATE
is generated. This EOUATE sets the specif ied symbol equal
to the address of the f irst byte of the parameter l ist
generated.

OP-valuex specif ies an init ial  value for the operation/
mod i f  ie rs  f  ie ld  o f  the  parameter  l i s t .  l f  th is  operand is
omitted, a value of X'0000' is generated for the operation/
mod i f ie rs  f ie ld .

The operand va l r . re  shou ld  represent  a  va l id  CCp opera t ion .
Any  va l id  abso lu te  express ion  may be  used,  bu t  i t  i s
recommended t l lat operation and modif ier values generated
by the $NOPV nracro be used.

OUTLEN-valuex specif ies an init ial  value for the ourput
da ta  length  f  ie ld  l f  th is  operand is  omi t ted  (and the
ATTRID operand is  a lso  omi t ted) ,  a  va lue  o f  X '0000 '  i s
generated for the output data length f ield.

Because the  ou tpu t  da ta  length  f ie ld  (genera ted  by  OUTLEN)
and the  a t t r ibu tes  ident i f ie r  f ie ld  (genera ted  by  ATTRID)
occupy the same locations in the parameter l ist,  both
operands cannot be specif ied in one macro instruct ion.
l f  both are specif ied, an error mnote is generated.

The operand va lue  may be  any  va l id  abso lu te  express ion .
Note that a data length entry does not include the six-
by te  symbol ic  te rmina l  name found a t  the  beg inn ing  o f  a
record area.

r - o



Examplrr

In the fo l lowing example,  in i t ia l  va lues are p laced in a
parameter  l is t  us ingthe $NPL macro:

Nafre I I Orrar,on
1  2  r  4  5  6 1 7 1 8  e r o r l t :

As a result of issuing the $NPL macro as shown above, a
parameter l ist is generated with the operation code set to
Accept Input, the maximum input length set to 20, and
the adclress of the record area set to the address of I NPUT
(a record area defined elsewhere in the program).

IBM Sysrem/3 Basic A5embler Codinq Form
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SET CONTROL INFORMATION FOR COMMUNICATIONS
OPERATION ($NCIOI

The $NCIO macro provides control information needed to
identify a communications operation and request CCp to
perform that operation.

The format of the gNCIO macro is:

1 I 1 4

$NCIO IPL IST - *l:,::]
G E T  [ , R V I ]

l P U r \ r 1 8 L K \  I  t N N L I
IPNW,'  IMSG/
PTG [ ,NN  L ]  t ,NEL ]
I N V
ACC
ANW
SPI

ACO [ ,CMDi  [ ,STA ]
ACO t ,GEN] ' I ,STA ]

t ,NEL l  t ,OVR] t ,PR F]

t.oP -- R E L  [ , K P L ]
RTC
CPY
EAU
PCR '
SHO[ ,DLY ]
TCH
WAT
valuex
( 1 )
(address)

{dispx ( , regx) }

,{r*rf { $;;,",.,,}
r NLEN 

t iii*r,,",.,,1
RECA- 

{ l } ; ," , . , , }

ruoei The following operand forms

must be enclosed in apostrophes:

'operation, modif ier' (OP-operand)
'chars' (TNAM E-operand)
' (d ispx( regx)  

) '

[ ,  TNAME -

[ ,EXEC-

{ i:i;}I,",,,, } ,
{#} ,

I For SIOC see l8M System/3 Model l5D Channel Connected
Systems Program Reference and Logic Manual, GC2l-5199.
For Portfine see operations in the index.



Notes:

All operands in this macro are optional.

Several syntactic classes are included in these descriptions,
and are defined as follows:

valurgx - an absolute expression representing a number
whose assembled value wil l fall in the range
0 (  va lue <32,767

disp;x - an absolute expression (representing a dis-
placement from a base address) whose
assembled value wil l fall in the range 0 (
value ( 2b5.

regx - an absolute expression (representing the
number of an index register) whose assembled
value wi l l  be e i ther  1 or  2.

addrx - a relocatable expression representing a main-
store address in your program.

chars - one to six alphameric characters.

Certain operand values may be written with surrounding
parentheses to specify indirect addressing. lf the first
character of such an operand value is a left-parenthesis,
the last character of that value must be a right-parenthesis.
lf this is not the case, an error is issued and the macro
instruction is not generated.

lf an operand value is written enclosed in parentheses,
the total number of characters within the parentheses
must not exceed 1 6; if the number of characters exceeds
16, an error is issued, and the macro instruction is not
generated.

The $NCIO macro can be used any number of t imes
wi th in an assembly.

lf yc,u specify a label in the $NCIO macro instruction,
an equate is generated. This equate sets the specified
symlxll equal to the address of the first byte of the
first instruction generated.

The first t ime a $NCIO instruction is used in an assembly,
any or all of three sets of symbolic equates may be
generated. lf any of three macros ($NCOM, $NpLO, or
$NOPV) had not been issued before in that assembly,
any equates which would have been produced by that
macro are generated by the $NCIO macro. Any sub-
sequent issuance of any of these macros produces a
warning mnote,

In the generation of the $NCIO macro, no check is made
that any expression is syntactically valid to the Assembler,
nor that the value generated is valid for its intended use.

Ieursr

The PLlSi. operand specifies the address of the high-order
(leftmost) byte of the communications parameter l ist being
used.

When a request is made of CCP to perform a communications
operation, the address of the parameter l ist used with this
operation must be in index register 2. Therefore, you must
either ensure that the address of your parameter l ist is in
index register 2 when the instructions generated by this
rnrcro are executed, or code this operand in order to set
index register 2 to the appropriate operand.

addrx
dispx( , regxl
( 1 )
(?l
(addrx )

(d ispx  ( , regx) )

t,
I

Basic Assembler Programming for  CCP 7-g



Omit this operand or code (2) to signify that index register
2already contains the address of the parameter l ist.
Specifying a value of other than (2) causes an instruction
to be generated which loads index register 2 with the para-
rneter l ist address you specify. The source of this address
is determined by the form in which you specify the
operand:

Form lndex Register 2 set to:

addrx The value of the expression itself .
dispx(,regx) An address equal to the value of the

specified displacement added to the con-
tents of the specified index register.

(1 ) The contents of index register 1.
(addrx) The contents of a 2-byte field in main

storage whose rightmost byte is located
at the specified address.

(dispx(,regx)) The contents of a 2-byte field in main
storage whose rightmost byte is located
at the specified displacement from an
address contained in the specified index
register.

G E T [ , R V I ]

{;ffi,},,{i,:[], LNNLr t.NELr t,ovRr t.pRFl
PTG [ ,NNL ]  [ ,NEL ]
I N V
ACC
ANW
SPI
GTA
ACO[,CMD] t ,STAl
ACO[ , cEN] t  [ ,S tR ]
R E L [ . K P L ]
CPY
EAU
PCRI
SHO
TCH
WAT
vatuex
( 1 )
(address)
(d ispx( , regx))

I For SIOC see l8M System/3 Modet l5D Channet Connected
Systems Program Reference and Logic Manual, GC21-5199.
For Portline see operations in the index.

Note: lf one (or more) modifiers is specified, the entire
operand must be enclosed within apostrophes (for example,
OP. 'PUT,MSG') .

7 -10

The OP operand specifies the setting of the operation f ield
of your parameter l ist. lf this operand is omitted, no
instructions are generated to set the operation field.

This operand can identify the actual value to which the
field is to set, by specifying:

. an abbreviation of an operation code, and any desired
associated modifiers (see Appendix D for meanings of
the abbreviations).

o an absolute expression

o the name of a location from which the field's value can
be obtained when the instruction is executed.

lf the abbreviation of an operation code is used. the field is
set to the proper numeric value for that operation (and
associated modifier). lf one or more modifiers are specified,
each must be preceded by a comma; in addition, the entire
operand must be enclosed within apostrophes to prevent
the Macro Processor from interpreting the operation code
and the ( f i rs t )  modi f ier  as a del imi ter  of  the operand.  For
example, if you specified NNL for the PTG operand, it
would be coded OP-'PTG,NNL'.

lf several modifiers are used they may be specified in any
order after the operation code. In the generation of this
macro, no check is made to determine if a valid modifier
is used with the operation code.

lf the operand value begins with a left-parenthesis, it
indicates that the value to be set into the operation field
is to come from a specified location when the generated
instruction is executed. This location is determined as
follows:

lf the form is

( 1 )
(addrx)

(d ispx( , regx))

The field rs ser to

The contents of index register 1.
The contents of 2-byte f ield in main
storage the rightmost byte of which
is located at the specified address.
The contents of a 2-byte field in
main storage, the rightmost byte of
which is located at the specified dis-
placement from the specif ied index
register.

lf the operand value is neither a 3-character operation code
abbreviation (with or without modifiers) nor an expression
beginning with a left-parenthesis, it is assumed to be an
absolute expression, the assembled numeric value of which
is to be set into the operation field.



1 .Jourr-rru\ -t;ii"" Lt lnrrnro i 
ii:i,'r'Ji.."n",,i 

'
Operand form

valuex

{ 1 )
(addrx )

(d ispx( , regx))

Operand form

addrx
( 1 )
(addrx)

(d isPx ( ,1sgx ) )

Resultant setting

The value of the expression itself .
The contents of  Index Register  1.
The contents of a 2-byte field in
main storage, whose rightmost byte is
located at the specified address.
The contents of a 2-byte f ield in main
storage, whose rightmost byte is
located at the specif ied displacement
from an address contained in the
specif ied index register.

Field set to

The value of the expression itself.
The contents of Index Register 1.
The contents of a 2-byte field in
main storage, whose rightmost byte is
located at the specified address.
The contents of a 2-byte field in main
storage, whose rightmost byte is lo-
cated at the specif ied displacement
from an address contained in the
specified index register.

These opt ional  operands a l low you to speci fy  e i ther  the
set t ing of  the output  data length f ie ld ( i f  OUTLEN is
speci f  ied)  or  the set t ing of  the at t r ibutes ident i f  ier  f  ie ld
( i f  ATTR lD is  speci f  ied) .  l f  both operands are omit ted,  no
instrurctions are generated to set the field (the attributes
ident i f ier  f  ie ld and the output  data length f ie ld are the same
f ie ld i r r  a  parameter  l is t ) .  l f  both OUTLEN and ATTRID
are speci f  ied in  the same macro inst ruct ion,  an mnote is
issued. and the macro instruction is not generated.

The operand may specify either the actual value to be set
into tfre field, or a location from which the value can be
obtained at the time the instruction is executed. The
source of the value is determined by the form in which the
operand value is specified:

(addrx \

\;;;'" I
[,neca -Ji.lo.."r i I, ' . . .  '  . . 1

(  (d ispx ( , regx ) ) )

This optional operand specifies the setting of the record area
address field of the user's parameter l ist; if this operand is
omitted, no instruction is generated to set that f ield.

The operand may specify either the actual address to be
set into the field, or a location from which the address can
be obtained at the time the instruction is executed. Ttre
source of the address is determined by the form in which
the operand value is specif ied. The operand forms used,
and the f ield setting for each follow.

lf the ;form is

valuex
( 1 1
(addrx )

(d isP(, rs$(11

The field is set to

The value of the expression itself .
The contents of Index Register 1.
The contents of a 2-byte field in
main storage, whose rightmost byte is
located at the specified address.
The contents of a 2-byte field in main
storage, whose rightmost byte is located
at the specified displacement from an
address contained in the specified index
register.

r *eru -l[l;;,.,",,1 '

This operand specifies the setting of the maximum input
data lerngth field of your parameter l ist. lf this operand is
omitterd, no instructions are generated to set this field,

The operand may specify either the actual value to be set
into tfre field, or a location from which the value can be
obtained at the time the instruction is executed. The source
of the value is determined by the form in which the ooerand
value is specified. The possible forms and the resultant
setting of each follow.

Bas i c  Assemb le r  P rog ramming  f  o r  CCP 
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[ ,TNAME

Thi:; optional operand specifies the setting of the name of
the program to be requested or  the symbol ic  terminal
name in the name f ie ld of  the user 's  record area.  When
this operand is specified, instructions are generated to set
the f ie ld;  these inst ruct ions make use of  the record area
address in  the parameter  l is t  as a pointer  to  the le f tmost
byte to which the speci f  ie  d name should be moved.  l f  a
RECA operand was speci f  ied in  th is  macro inst ruct ion,
the record area address specified by that operand is used;
i f  a  RECA operand was nr) t  speci f  ied in  th is  macro inst ruc-
tion, the address presentl\/ contained in the record area
address f  ie ld of  the parameter  l is t  is  used.  l f  th is  operand
is omitted, no instructionri are generated to set the pro-
grarn or  the symbol ic  ternr inal  name in the name f ie ld.

The operand can speci fy  the program or  symbol ic  terminal
narne to be set into the field, or a location from which
the name carr  be obta ined at  the t ime the inst ruct ion is
executed. The source of lhe name is determined by the
fornr in which the operanrJ value is specified. The possible
fornrs of these operands, and the field setting generated
bY e,3sh follow.

Operand fornt

chars
(adclrx )

Field set to

Tlre character str ing specif ied.
The conten ts  o f  a  6 -by te  f  ie ld  in
main storage, whose r ightmost

b)/te is located at the specif ied

acldress.

The contents of a 6-byte f ield in
main storage, whose r ightmost byte
is located at the specif ied displace-
ment from an address contained
in  the  spec i f ied  index  reg is te r .

(d ispx ( , regx))

[ , E X E C

This opt ional  operand speci f ies whether  or  not  (af ter
set t ing any contro l  f ie lds speci f ied in  other  operands of
the $NCIO macro inst ruct ion)  inst ruct ions are generared to
cause control to be transferred to CCp to perform the oper-
at ion.  l f  YES (or  Y)  is  speci f ied,  or  i f  th is  operand is
omit ted (YES is  the defaul t  va lue) ,  inst ruct ions are genera-
ted to request  the CCP to per form the operat ion speci f ied
uy the programmer,  us ing in format ion e i ther  set  by th is
macro inst ruct ion or  a l ready avai lable in  your  parameter
l is t  and record area.

l f  a  NO (or  N)  is  speci f ied,  no branch is  made to General
Entry,  and no RIB and sub-RlB generated.  You might
choose to specify this option when you only want to set
cer ta in f ie lds in  your  parameter  l is t  or  record area,  but  you
won' t  be per forming the operat ion unt i l  a  la ter  point  in
your program.

Examples of Using $NCIO

Figure 7-1 shows several  examples of  va l id  $NCIO macro
instruct ions as you might  code them in a program. The
examples show var ious ways of  speci fy ing keyword operands
for  the macro.  Af ter  issuing the $NCIO macro inst ruct ion,
your  program should test  the return code to determine
whether the operation was successful or whether it resulted
in an error  or  except ion condi t ion.  Return codes are
summarized in Appendix E.

Use of  the $EOJ system macro inst ruct ion is  a lso shown in
Figure 7-1.  You can use non-CCP System/3 macro inst ruc-
tions in your CCP programs. These System/3 macro in-
st ruct ions are descr ibed rn:

. IBM System/3 Models 10 and l2 Control Programming
Macros R eference Manual. GC21 -7 562

. lgM System/3 Model l5 System Control programming
Macros Reference Manual. GC2 1-7608

I
?

( chars 
. |

' - (  (addrx )  >  l
(  {oirp" ( , regx} )  )

Fl
i l ")

7  - 1 2



Figure 7-1.  Examples of  $NCIO Macro Instruct ions
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PROG RAMMI NG RESTRICTIONS

The following restrictions apply when programming for
the standard interface to CCP using Assembler Language.

o Input/Output cannot be performed on either the 5471
Printer/Keyboard (Model 10 Disk System and Model 12)
or the CRT/Keyboard (Model 15) using the standard
DSM Data Management; instead, the console must be
addressed as the "terminal" CONSOL, governed by the
standard CCP restrictions concerning operations that
may be performed on that device. (See the Standard
Communications lnterface for a description of these
restrictions. )

. lf the (dispx(,regx))operand format is used in the $NC-
f O macro with index register 1 as regx, the original value
of index register 1 is not returned after using the macro.
Therefore, you should save and restore the register when
using $NClO.

o User DTFs and lOBs must be placed in the first 24Kof
the user program.

ASSEMBLER MACRO SUPPORT MNOTES

Mnotes are error messages pertaining to macro instruction
formats. They are included in your assembly l isting, printed
beneath the macro instruction to which each applies.
The Mnotes which follow are issued if an error is encountered
when using the Assembler Language support macros.

N2OO1 CONFL ICT ING OPERANDS_OUTLEN/ATTRID

Severity:

lssuing macro(s):

Explanation:

Error  (081

$NPL ,$NCIO

l f  a $NPL or  $NCIO macro
instruction, you have specified
both the OUTLEN and the
ATTRID operands.  Because the
output data length field (speci-
f ie ld by OUTLEN) and the
at t r ibutes ident i f ier  f  ie ld
(speci f ied by ATTRID) are the
same f ie ld in  a parameter  l is t ,
they are mutual ly  exc lus ive,
and only one can be specif ied at
a t ime.

N3OO1 INVALID OPERATION CODE SPECIFIED

System Action:

Programmer Action:

&verity:

lssuing macro:

Explanation:

System Action:

Programmer Action:

*verity:

lssuing macro:

Explanation:

System Action:

Programmer Action:

This macro instruction is not
generated.

Correct the macro instruction by
using only one of the two oper-
ands, and repeat the macro-
generation/assembly run.

Error (08)

sNcro

The parameter specified in the
OP operand is in the form which
indicates an operation code
followed by operation modifiers.
However, the first element of
the l ist is not a valid operation
code abbreviation.

This macro instruction is not
generated.

Correct the parameter by using
a valid operation code and repeat
the macro-generation/assembly
ru n.

Error  (08)

$NCrO

The parameter of the OP
operand is in the form which
signifies an operation code
followed by one or more oper-
ation modifier. However, an
operation modif ier specified is
not  a val id  abbreviat ion.

This macro instruction is not
generated.

Correct the parameter by speci-
fy ing a val id  operat ion modi f  ier
abbreviation and repeat the
macro-generation/assembly ru n.

N3OO2 INVAL ID  OPERATION MODIF IER SPECIF IED
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N3OO3 PARAMETER MISSING F INAL  R IGHT-PAREN N6OO1 OFFSET VALUES PREVIOUSLY GENERATED

N3OO4 PARENTHESIZED PARAMETER TOO LONG

System Action:

Programmer Action:

N6OO2 OPERATION VALUES PREVIOUSLY GENERATED

Severity:

lssuing macro:

Explanation:

System,Action:

Programmer Action:

&verity:

lsting macro:

Explan'ation:

System Action:

Programmer Action:

Error (08)

$NCrO

An invalid form for a parameter
was specified. The first character
was a left parenthesis, but the
last character was not a right
parenthesis.

This macro instruction is not
generated.

Correct the parameter by enclosing
it properly with a right parenthesis
and repeat the macro-generation/
assembly run.

Error (08)

$NCtO

A parameter enclosed by
parentheses was composed of
more than 1 6 characters (ex-

cluding the parentheses).

This macro instruction is not
generated.

lf the error was due to a key-
punching error, correct the
parameter and repeat the macro-
generation/assembly run. lf the
error was due to an overlY
complex expression being coded
within the parentheses, simplify
that expression (by creating an
equate for it), use the newly
created symbol with the paren-
theses, and repeat the macro-
generation/assembly run.

*veriry:

lssuing macro:

Explanation:

*veriry:

lssuing macro:

Explanation:

System Action:

Progtammer Action:

Warning (04)

$NPLO

A $NPLO macro instruction was
used but the offset equate values
to be generated from it had
previously been generated in this
assembly (either by another
$NPLO macro instruction or by a
$NCIO macro inst ruct ion) .

The offset equates are not
generated; to avoid creation of
duplicate symbols in this
assembly.

None required.

Warning (04)

$NOPV

A $NOPV macro instruction was
used, but the values to be gen-
erated by it had previously been
generated in this assembly (either

by a $NOPV macro instruction
or by a $NCIO macro instruction).

Operation code and modifier
value equates are not generated
by this statement; to avoid crea-
tion of duplicate symbols in the
assembly.

None reouired.
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System Action:

Programmer Action:

N6OO4 COMMON VALUES PREVIOUSLY GENERATED

PROGRAMMING A  USER SECURITY  ROUTINE _

MODELS 10  AND 12

The user of CCP may. if he chooses, write his own terminal
sign on security routines rather than use the CCP password
fac i l i ty  suppl ied wi th h is  system. To implement  and use
such routines, the following must be considered.

o This option must be selected at generation time by the
"SECURE-USER" operand of  the gESEC statement .

. The security data which wil l be used at terminal sign
on time by the security routines must have been
previously written to the security module $CC4Z9
by User Security Data Program, $CCPAU (see CCp
System Reference Manuall .

o The user security routines rnust be written in Basic
Assembler  Language (or  an equivalent  machine- level
language) and must be structured such that they comprise
four basic parts (statement numbers refer to the sample
program, Figure 7"2) :

1. System equates. They provide the necessary
offsets and pointers to various system tables, as
well as other common equates.

2. The transient prologue and equates. The function
of this code is to provide the following:

a. a temporary two-byte offset value pointing to
the relocatable address constants (statement

1087)

b. a one-byte offset to the first executable instruct-
i on  (1091  )

c.  a one-byte lD wi th a b inary value of  1,  which
defines the CCP transient area in which this
t ransient  wi l l  be running (1092)

d. a two-byte field of hex 0000 to permit the
passing of a parameter from this transient
to another  (1094)

e. a two-byte displacement from the beginning
of this module pointing to the f irst character
past  the lD of  the t ransient  to  be cal led next
(1095 )

N6OO3 RETURN.CODE
GENERATED

Severity

lssuing macro:

Explanation:

*verity:

lssuing macro:

Explanation:

.SYsfem Action:

Programmer Action:

VALUES PREVIOUSLY

Warning (04)

$NRTV

A $NRTV macro instruction was
used. but the return code value
equates to be generated from it
had previously been generated in
th is  assembly.

Return code value equates are
not generated; to avoid creation
of duplicate symbols in this
assembly.

None required.

Warning (04)

$NCOM

A $NCOM macro instruction
was used, but the common equate
values to be generated from it
had been generated in this
assembly (either by a $NCOM
macro instruction or by a $NCIO
macro instruction).

Common equate values are not
generated by this macro instruc-
tion; to avoid creation of dupli-
cate symbols in this assembly.

None required.

7 -16



3.

f. the two-character lD of the transient to be
called next (last two characters of the module
name)  (1097 )

g. three bytes for disk control which are used
when th is  t ransient  is  read f rom disk ( i098-
1099);  the f  i rs t  byte is  a lways / ,  the second
and third bytes are set by CCP startup with
the cylinder/sector address of the transient
specif ied by the two-character transient lD.
A one-charactdr delimiter ($) and the two-byte
lD  o f  t h i s  t r ans ien t  f o l l ow  (1  100 -1  101  ) .

The main body of code, which in this example
begins wi th s tatement  1108 and ends wi th s tate-
men t  1191 .  Th i s  samp le  code  w i l l :  de te rm ine  the
length of, and move the sign-on data to an area
wi th in th is  t ransient ;  determine which terminal
is attempting to sign on and then verify the sign-
on data for  that  terminal ,  as found in the user
security work area; pass the result of the verif ica-
t ion to the CCP s ign-on t ransient ,  $CC4SO, by
set t ing a value in  "TAXPRM" pr ior  to  ex i t ing f rom
this  t ransient .  The "TAXPRM" f  ie ld of  any CCP
transient (at relative locations 4 and 5 of the
transient)  is  the f ie ld in  which one t ransient  passes
information to another. The total length of parts
2 and 3 cannot exceed hex length I F F.

Relocat ion Address Table.

Because any sign-on security routine you write
is a CCP transient, your routine must conform to
the special way in which the addresses in CCP
transients are established and relocated.

In this special relocation method, any (two-byte)
address, used in an instruction, which refers to a
locat ion wi th in your  t ransient  i tse l f  requi res an
entry in a table, at the end of your transient,
ca l led the Relocatable Address Table.  This method
also a l lows you to address e lements,  outs ide your
t ransient ,  which are in  the CCP Communicat ions
Area; it also permits you to use any of a selected
set of addresses which refer to routines or areas
wi th in the remainder of  the CCP res ident  code.
Any use of either of these types of addresses also
requires an entry in the Relocatable Address Table.
In effect, any use of a two-byte address which does
not refer to an absolute location requires an entry
in th is  table.

In this method, any address you code in an
instruction isentirely replaced, when CCP begins
to run, by an address derived from an entry in
the Relocatable Address Table. There must be
exactly as many entries in this table as there are
relocatable addresses in your transient. Further
the first relocatable address in your transient
is replaced by an address derived from the first
Relocatable Address Table entry, the second
relocatable address by an address derived from the
second entry, and so forth. Thus, if you wish to
make any of the three kinds of address references
described in the previous paragraph, it does not
matter whether, in an instruction, you code an
appropriate relocatable address, but only that
you code an appropriate entry in the table.

Each Relocatable Address Table entry is of one
of three types, depending on the type of address
you need to use in the corresponding instruction:

a.  Address wi th in the t ransient

b.  Address wi th in the CCP Communicat ions Area

c. Address of a special routine or area

Each entry is two bytes long. The form of each
entry is  as fo l lows:

Address within transienf.' The entry must contain
the displacement ol the location within the trans-
ient  being referred to.  For  example,  the entry
at  s tatement  1198.  corresponding to the address
wi th in the inst ruct ion at  s tatement  '1144,  repre-
sents a reference to the location 0042 within the
transient. The two-byte displacement is formed in
table entry by subtracting the address value of
the beginning of  the t ransient  ($CC4YA} f  rom the
address wi th in the t ransient  beinq referred to
(YAo100) .

Address within CCP Communications Area: The
entry must  conta in the hex value Coxx,  where xx
is the displacement within the Communications
Area of  the e lement  being addressed.  In th is
example, the symbol "COM" has been equated to
the value X'C000' ,  and the symbol  "@TUSTG"
has been def  ined (by the macro $ECOM) as repre-
sent ing the d isplacement  of  that  f  ie ld in  the
Communicat ions Area which conta ins the address
of  the Terminal  Uni t  B lock for  the terminal
at tempt ing to s ign orr .  Thus,  the table entry  at
statement  1196,  corresponding to the address used
in statement  1108,  is  formed by def  in ing a two-
byte constant  of  AL2(COM+@TUSTG).

4.
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Special Addres of CCp Routine or Work Area:
The entry must contain the hex value g0xx, where
xx is a number used by CCp to signify which special
address is to be referenced. Two such entries are
used in this example. The symbol ,,pGM,, has been
equated to the value X,9000', and the symbols
"#CC TX" and "USl" have been generated by
the macro $ETRC, and represent the numbers
for the special addresses, respectively, of:

a. $CC4TX -- the location to which you must
branch at the completion of execution of
your transient.

b. The first byte of the user security information
(from the module $CC4Z9) which you wil l
use for checking the validity of the terminal,s
sign on data.

The last entry in a Relocatable Address Table
must be followed by a one-byte constant of hex
F F (s tatement  1201).

The Relocatable Address Table is used only at
the beginning of a CCP run to establish the
addresses used in your transient. Therefore, it
does not have to be present in main storage during
each execution of your transient. Because of this,
the table may extend beyond the b12 bytes which
is the maximum size of the executable portion of
a transient.

The first user transient to which control wil l be
passed must be named $CC4YA. The first
transient, ($CC4YA), may pass control to other
user written transients, providing such addition-
al transients are written and named according
to established conventions. Any user-written
transient receiving control after $CC4YA must
be named such that the lst f ive characters of
the name are $CC4Y. The sixth character of
the name may be any character in the range
B.Z.

The last transient to be called. (or SCC4YA if it
is the only one used), must transfer control to
the transient area scheduler after setting the
desired parameter value in location "TAXPRM".
The transfer of control is performed by
branching to the CCP routine $CC4TX. Refer-
ence sample program statements j160, 1167,
and  1  176 .

The security data which was previously written
in the modules $CC4Z9,  wi l l  be avai lable for
reference by any user written transient in a
user security work area. The leftmost byte of
this work area wil l contain the first byte from
the module $CC4Z9. The size of the work area
and the size of $CC4Z9 is specified at Genera-
t ion by the operand "LUS|"  in  the $ESEC
statement. The address of the leftmost byte
of this work area is available to the user's
transient by the value "P + USl". See the sample
sample program, statement  1129.
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Sample Program - Model 10 or Model 12

Figure 7 '2 is  an example of  a user  s ign-on secur i ty  rout ine.
The fo l lowing notes expla in the logic  of  the example:

o A tc,tal of six macros must be included in the source
code. These macros produce L'quates used elsewhere in
the program. Their  names are as fo l lows:

1 .  $ E E O U

2. $ECOM

3. $ECPL

4 .  SETUB

5. $ETNT

6 .  $ETRC

These macros are avai lable only  on the CCP dist r ibut ion
disk car t r idge (PlD001).  Ei ther  copy these to your  own
source l ibrary or  per form the macro processing step
by l rcading $MPXDV from the d is t r ibut ion pack.

o This sample program expects s ign-on data in  the form
/ON6555555. where SSSSSS is the security code to be
checked bv $CC4YA.

o As r-rsed by this program, the security data fourrd in
$CC4Z9 must  be of  the fo l lowing form:

ct c.1 ct c., c., ct s.tst sr st Sr St c2czc zc2czc2szszs2s2s2s2 . . . oo

CC. . .  r ep resen ts  a  s i x - cha rac te r r  symbo l i c  t e rm ina l  name
and Sl i . . .  represents a s ix-posi t ion secur i tv  f ie ld.  There
sho r , r l d  be  as  many  se ts  o f  CC . .  SS . . .  da ta  res id inq  i n
$CC4:Zg as there are terminals to be used by an assign-
ment :set  for  CCP. The intent  of  th is  data is  to  prov ide
a vehi ,c le by which $CC4YA can ver i fy  a unique s ix-
charar : ter  s ign-on code for  each terminal  so speci f  ied by
the r ; l 'mbol ic  terminal  name.

Sta tement  1 ' l  29  loads  XR2 wi th  the  address  o f  the  le f t -

m o s t  b y t e  o f  t h e  s e c u r i t y  d a t a  r e s i d i n g  r n  t h e  s e c u r i t y

da ta  work  a rea .  S ta tement  
' l  151  compares  the  da ta

e n t e r e d  f r o m  t h e  t e r m i n a l  a f t e r  t h e  ' O N ' ,  a n d  t h e  d a t a

i n  t h e  s e c u r i t y  d a t a  w o r k  a r e a  t h a t  i s  a s s o c i a t e d  w i t h  o n e

s v m b o l i c  t e r m i n a l  n a m e

S t a t e m e n t  1 1 4 0  c o m p a r e s  t h e  s y m b o l i c  t e r m i n a l  n a m e

to  the  names in  the  secur i ty  da ta  a rea .  The program

loops  be tween s ta tements  1137 and 1144 and is  ex i ted

when the  end o f  the  secur i ty  da ta  a rea  is  reached
( 1 1 3 9 ) ,  o r  w h e n  t h e  n a m e  o f  t h e  t e r m i n a l  s i g n i n g  o n

compares  equa l  to  one in  the  secur i ty  da ta  a rea  (1" |42 ] ,  .

S t a t e m e n t  1  1 6 0  p u t s  ' 0 f  i n  s y m b o l i c  l o c a t i o n
' T A X P R M ' .  T h i s  v a l u e  i n d i c a t e s  t h a t  t h e  s e c u r i t v  d a t a

fo r  the  se lec ted  te rmina l  ver i f ied  cor rec t lv .  A f te r

cont ro l  i s  re tu rned to  $CC4TX and g iven to  the  CCP

t rans ien t  $CC4SO.  a  message w i l l  be  sent  to  the  se lec ted

t e r m i n a l  w h i c h  w i l l  i n d i c a t e  t h a t  t h e  s i o n  o n  w a s  s u c c e s s -
f u l .

S t a t e m e n t  ' l  1 6 7  p u t s  ' F F '  i n  s y m b o l i c  l o c a t i o n
' T A X P R M ' .  T h i s  v a l u e  i n d i c a t e s  t h a t  t h e  s e c u r i t v  d a t a
fo r  the  se lec ted  te rmina l  d id  no t  ver i f y  cor rec t ly .  A f te r
cont ro l  i s  re tu rned to  $CC4TX and g iven to  the  CCP
t rans ien t  $CC4SO,  a  message w i l l  be  sent  to  the  se lec ted
t e r m i n a l  w h i c h  w i l l s a y  t h a t  t h e  s i g n  o n  w a s  u n s u c c e s s -
f u l .

S ta tement  1  176 causes  the  cont ro l  to  be  passed to  the
C C P  t r a n s i e n t  $ C C 4 S O .  T h l s  i s  a c c o m p l i s h e d  a s  f  o l l o w s :

a .  T h e  f i e l d  T A X T I D  ( a t  r e l a t i v e  l o c a t i o n  6  i n  t h e

t r a n s i e n t )  c o n t a i n s  t h e  d i s p l a c e m e n t  f r o m  t h e

b e g i n n i n g  o f  t h e  t r a n s i e n t  o f  t h e  f i r s t  t h r e e  b y t e s
( loca t ion  0A-0C o f  the  t rans ien t )  wh ich  address

the  t rans ien t  $CC4SO.  At  CCP s tar tup ,  the  by tes

a t  loca t ions  0B and 0C are  se t  to  the  d isk  address

o f  t h a t  t r a n s i e n t .

b .  The branch a t  s ta tement  1  176 g ives  cont ro l  to  the

CCP Trans ien t  Area  Schedu ler ,  reques t ing  i t  to
pass  cont ro l  to  the  t rans ien t  ($CC4SO)  po in ted

t o  b y  t h e  T A X T I D  f i e l d .
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t c c 4 Y A

€RR LOC O8J€CI  COOE ADDR STHT  SOURCE STATEI4ENT

I O  7 2  T  C C  P  I R A N S I  E N T  R O U T  I  N E  € O U A  T E  S

O O O I  I O 7 4  I A R L D A  E Q U  I
1 0 7 5  t

O O O T  1 0 ? 6  T A J U I I P  E O U  T A R L D A
O O O S  T O 7 7  I A I  O  E Q U  T A R L D A + 2
O O 0 5  1 0 7 8  T A X P R I t  F Q U  T A I D + 2
O O O T  l O 7 9  T A X I I D  E Q U  T A X P R I . + z
0 0 o 8  l o S o  T A X C I D  E 0 U  T A X T T D + l
0 0 0 4  l o 8  I  T A x N c  s  E  Q U  T A X C  t  D + 2
0 0 c 5  l o 8 2  T A X C L N  E o U  5

O F F S E T  T O  T R A N S I E N T
C C P  R F L O C A T  I O N  C O N S T A N T S
D I  S P L A C F T , I F N T  F O R  J U T P  O P  +  O
O F F S E T  I O  I R A N S I E N I  P R O G R A I . I
D I S P L A C E T 4 E N T  T O  P A R M  E Y T F S
O F F S F T  T O  N C 5  V A L U F A
O F F S E T  T O  I R A N S I E N T  X C T L  T A E L E
O F F S E T  T O  F  I  R S T  N C S  P A R A I i E I E R
L F N G T H  O F  A N  X C I L  T A E L E  E N T R Y

I O 8 4  '  T R A N S I E N T  P R O L O G

O O O O  1 0 8 6  U S I N G  I C C 4 Y A , X R I  D E F I N E  B A S E  R E G I S T € R
0 0 0 0  0 0 8 4  0 0 0 1  l o 8 7  0 c  a t 2 t y a a R l c - $ c c 4 y A l  D l s p L  o F  c c p  R E L o C A T E  A D c o N s

I O 8 8  *  N O T E I  T H E S E  E Y T E S  A R E  O V E R I A I O
l o 8 9  *  H I T H  A  J U X P  O P  C O D E  t i t D  X . 8 7 1
t o 9 0  *  o - B Y T E  8 Y  i C C 4 T A

0 0 0 2  0 E  0 0 0 2  l 0 9 l  D c  a l l ( y a c o - 3 c c 4 y A - 3 )  o F F S E T  T O  F T R S T  I N S T R U C T I o N
O O O 3  O I  O O O 3  I O 9 2  D C  X L I I  I I  T R A N S I F N I  A R E A  T D I  U S E D  8 Y

I O 9 3  t  T R A N S I E N I  R E L O C A T I O N  R O U I I N E
0 0 0 4  0 0 0 0  0 0 0 5  t o 9 4  D C  X L 2 . O ,  P A R A I { E T E R  E y r E S
0 0 0 6  0 0 0 4  0 0 0 ?  l o 9 5  D c  A t 2 ( y A s o - 3 c c 4 y a t  o t S P L A c E t l E N T  T o  F I R S I  X C T L E E

o o o S  E 2 D 6  0 0 0 9  t o 9 7  D c  c l 2 r s o '  s p E c I F I E s  x c T L  T 0  3 c c 4 s o
0 0 0 A  0 1  0 0 0 A  1 0 9 8  v A s o  D c  A t _ l ( l t  N  E y r E  F o R  D I S K
o 0 0 B  c 3 E 2  0 0 0 c  1 0 9 9  D c  c L z r c s '  r , t  s K  c / s  8 y T E s ,  s E r  8 Y  c c P  s r A R T
O O O D  5 8  O O O D  I 1 O O  D C  C L I ' 3 I  E N D  O F  X C T L  T A B L E S  F I E L O
O O O E  E S C I  O O O F  I I O I  D C  C L 2 I Y A I  I C C 4 Y A  F Y E C A I C H E R  C O N S T A N T
0 0 1 0  0 3  0 0 t 0  l t o 2  D c  x l l . o 3 r  L E V E L  N U r . | S E R

O O I I  I I O 3  Y A G O  € Q U  +  E E G I N N I N G  O F  E X € C U T A B L €  C O D E

I T O 5  '  C H E C K  T H E  L E N G T H  O F  I H E  T E R H T N A L  I { F S S A G E  A N D  I F  C O R R E C T
1 1 0 6  *  T H E N  H O V E  I T  T O  T H E  T R A N S I E N T  D A T A  A R E A .

0 0 l l  3 5  0 2  0 0 3 8  l l 0 8  t f 0 0 l 0  L  c + a T U s T G , x R z  L 0 A D  P o l t { T E R  T o  r u B
0 0 1 5  7 4  0 2  8 3  l t 0 9  s T  v A T U E t , x R t  t r x R 2  s A v €  r u B  p o t N T E R
O O I S  6 C  O I  7 8  0 9  I I I O  T V C  Y A E N D P ( 2 r X R 1  I , T P R E C A ( , X R 2 I  S A V E  B € G I N N I N G  A  O F  i l S G .
O O I C  8 0  O A  0 5  I I I I  C L I  I P F F F L ( , X R 2 I , I O  T E S I  F O R  C O R R F C T  I N P U T  L E N G T H
O O I F  F 2  O I  i I  I I I 2  J N E  Y A E R R  J U H P  I F  N O T

O O 2 2  6 E  O I  7 6  0 5  I I I 4  A L C  Y A E N D P I  2 . X R I  I , I P E F F L I , X R 2 '  A O O  L E N G T H  O F  I I E S S A G E
0 0 2 6  5 F  0 l  7 8  6 F  l l l S  S t c  y A € N D p ( 2 , x R l l r y a x o N E ( r x R t l  D E C R E | | € N T  P O I N T E R
O O 2 A  ? '  0 2  7 8  1 1 1 6  L  Y A E N D P I , X R I ' , X R 2  X R 2  P O I N T S  T O  E N D  O F  I N P U T
0 0 2 D  6 C  0 9  7 9  0 0  l l t T  H V c  y A E N D D { l O r X R l t r o (  r X R 2 l  H o V E  S I G i l  O N  O A r r  T 0  T R A N S I E N I

I I I 9  *  I { O V E  I H E  6  C H A R A C T E R  N A T I E  O F  T H E  T F R i I I N A L  A Y I € T P T I N G
I I 2 O  I  T O  S I G N  O N  I N T O  A N  A R E A  H I T H I N  T H I S  T R A N S I E T I I .

0 0 l t  ? 5  0 2  8 ?  t t 2 2  L  y A T U E l , X R l l , X R 2  t - o A D  l U 8  p O I N T E R

O O 3 4  8 5  0 2  2 T  I T 2 3  L  T U E T N T ( , X R 2 I r X R 2  L O A D  A D D R E S S  O F  T E R I I I N A L  N A T E  T .
0 0 3 ?  6 c  0 5  8 l  0 5  l t 2 4  l { v c  y A N A i l E ( 6 , x R l l , t r r T N A l l , x R 2 l  r , t o v E  T E R I I N A L  N A f I E

1 1 2 6  *  I O A D  X R 2  I { I I H  T H E  A D D R € S S  O F  T H E  L E F T I I O S T  B Y T E  O F  T H €

I I 2 7  }  S E C U R I T Y  D A T A  F O U N O  I N  T H E  S E C U R I T Y  D A T A  I ' O R K A R E A .

0 0 1 8  c 2  0 2  0 0 l D  l l 2 9  t f 0 0 2 0  L A  P + u s t , x R 2  L o a D  P o I N T E R  r O  s € c U R l T Y  0 A T A
0 0 1 F  E 2  0 2  0 5  l l 3 0  L A  5 ( r X R 2 l  r X R z  E U H P  P O I N T E R

L I 3 2  }  C O I , I P A R E  T H E  6  E Y T E  T E R T . I I N A L  N A I . I E  P R F V I O U S L Y  S A V E O  A N O  T H €
1 I 3 3  *  6  B Y I €  T € R I . I T N A T  N A I I E S  F O U N D  I N  T H E  S E C U R I I Y  D A I A  I I O R K A R E A .
I I 3 4  T  K E E P  C O I { P A R I N G  I I L L  A  M A I C H  I S  F O U N D  O R  T I L L  T H E  E N D  O F
I I 3 5  *  I H €  S E C U R I T Y  D A I A  A R E A  T S  R € A C H E O

Figure 7 -2 lPart 1 of 21. Sample User Security Routine for Models 1O and 12
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t c c4YA

ERrl  LoC OBJECT COO€

0042  BD  00  00
0 0 4 5  F 2  8 t  l B
0048  6D  05  8 l  00

004c  F2  8 l  0?
ootF Ez 02 0c
0052  c0  6?  0042

0 0 5 6  9 0  0 5  0 6  7 9

0 0 5 A  F 2  0 t  0 6

o o 5 0  ? c  o t  0 5
0 0 6 0  F 2  8 7  0 3

0 0 6 3  7 C  F F  0 5

c 0 6 6  3 r  c 0  0 5 0 0
0 0 6 4  c 0  9 7  0 0 0 9

0 0 5 8  o 0 0 l
00?o  0000000000000000
o07B  oooo
o 0 7 r , 0 0 0 0
007c  000000000000
008ir  0000

c 0 8 4  c 0 l B
0 0 8 6  8 0 1  D
0 0 8 8 i  O 0 4 2
0 0 8 r  c 5 0 0
0 0 8 c  8 0 0 9
O O S E  F F

' O I A L  S T T  E i l E N T S  I N  E R R O R

A D D R  S T i I T  S O U R C E  S T A T E I 4 E N T

0 0 4 2  l l l T  Y A o l o o  E o u  *
I t 3 8
l l 3 9
I  1 4 0
l l 4 l  *
I  1 4 2
I  1 4 3
1 1 4 4  t t 0 0 3 0

I 1 4 6  t
l l 4 7  *
t l 4 8  a

C O I 4 E  H E R E  Y H E N  A  P O S I I I V E  X A T C H  H A S  S E E N  I I A D E  B E T I ' E E N  I H E
T E R X I N A L  N A X E  A N D  T H E  N A I , I E  I N  T H E  S € C U R I T Y  D A T A  A R E A .
N O I '  C O I I P A R F  T H E  S I G N  O N  D A T A  A S S O C I A I E D  I I I I H  I H E  T E R I , I I N A L  N A I ' E .

c L I  0 ( , x R 2 1 , 0
J E  Y A E R R
c L c  Y A N A r E l 5 r X R l t , 0 ( , X R 2 l

J E  Y A O I  T  O
L A  t 2 ( , X R 2 t , X R 2
I  Y A 0 t 0 0

H V T  T A X P R I I ( , X R I ' I Y A E Q U I
J  Y A O U T

0 c  x L l  '  F F .
E N D  J C C 4 Y A

= 0

I E S I  F O R  E N D  O F  D A T A
J U H P  I F  E N D  H A S  E E E N  R E A C H E O
COI , IPARE NAI ' IE  ENTEREO 6 NAI IE  TN
S E C U R I T Y  D A T A  T R E A
J U I I P  I F  A  I T A T C H  I S  F O U N O
S T F P  P O I  N T E R  T O  N E  X T  N A I T I E  F I  E L O
Y O  I E S I  N E X T  N A I I E

0 0 5 5  l l 5 0  Y A O l l 0  E Q U  r
l l  5 t  c t c  6  t 6 ,  x R 2  |  , Y  A E N D D ( ,  X R t  t
1 1 5 2  *
l l 5 3  *
l l 5 4  *
l l 5 5
I t 5 6  *

l l 5 8  |

I 1 6 0
l l 6 l

l l 6 3  *
1 1 6 4  r

O O 5 3  1 1 6 6  Y A E R R  E O U  *
l l 6 7  t i r v t  T A x p R r . t ( , x R l t , y A F o u F
l l 6 8  .
l l 6 9  *
l l 7 0  t

t l 9 3  * R E L O C A T I O N  A D D R E S S  T A E L E

o o 8 4  l l 9 5  Y A a R L C  E o U  *
0085  l t 96  aa0o l0  0c  aL2 t co ra+aTUsTGt
o 0 8 ?  t l 9 7  a a o o z 0  D c  A L 2 ( P G X + U S t t
o o 8 9  l l e S  a a 0 0 3 0  D c  A T 2 t Y A O ! O O - P t
0088  1199  aa0260  Dc  aL2 (cOH+3Cp t iK+ tCpFLG l
006D  1200  aa02?o  Dc  AL2 (pG i l + rCC4TX t

J N E  Y A E R R

C O H P A R E  S I G N  O N  C O D F  F O R
T F R I { I N A L  T I H O ' S  N A I I E  I I A S  J U S T
F O U N D  A N D  C O D E  I N  S E C U R T T Y
D A T A  F  I E L D
J U I I P  T O  E R R O R  E X I T  I F  C O D E  D O E S
N O T  C O H P A R E

T H E  S I G N  O N  D A I A  H A S  C O M P A R E D  O K ,  S O  P U T  A  X r O l .  l N  r T A X p R H r .

P U T  I O I  I  I N  P A R A i I E T E R
r O  E X I T  F R O I I  T H I S  T R A N S I E N I

I H E  S I G N  O N  D A T A  D I D  N O T  C O M P A R E  C O R R E C T L Y ,
S O  P U T  A  X T  F F '  I N  I  T A X P R I . I I  .

t t 7 2  | C O 1 4 E  H E R F  T O  E X I T  F R O M  T H I  S  T R A N S I € N T

0 0 6 5  I  I  7 4  Y A O U I  F O r J  *
I t 7 5  f # 0 2 6 0  s B N  C + t C p w K + i c p F L G , i c . p I t + 3 c p F R
l l 7 5  # f 0 2 7 0  B C  P + # C C 4 T X , B R 9 z  T O  X C T L

l l 7 8  * C O N S T A N T S  A N D  D A T A  A R E A S

0 0 6 F  l l 8 0  Y A X O N F  D C  X L 2 . 0 l  r
0 0 7 9  l r S l  Y A F N D D  D C  X L l o r 0 .

l l S t
o o 7 8  1 1 8 2  Y A E N D P  D C  x L 2 . O .
o 0 8 l  I  1 8 3  Y A N A f | E  D C  X L 6 r  O .
0 0 8 3  l l 8 4  Y A T U E  D C  X L 2 r O l

O O F F  I I 8 6  Y A E Q t . ' F  F Q U  X ' F F I
O O O I  I 1 8 7  Y A E Q U I  E Q U  I
8 0 0 0  l t 8 8  P G X  E o U  X . 8 o O O .
c o o 0  l l 8 9  c o l l  E o u  x . c o o o l
0 0 0 0  l l 9 0  c  F Q U  T C C 4 Y A
0 0 0 0  l 1 9 l  P  E O U  3 C C 4 Y A

P U T  ' F F I  I N  P A R A X E T E R
r H I S  S I G N I F T € S  T H A T  I H F R €  T A S
A N  E R R O R  I N  T H E  S I G N  O N
V A L  T T ' A T I O N  .

C O N  S T A N  T
I N P U I  D A T A  6 0 € S  H E R E

L E N G T H  O F  I I E S S A G E
T E R X I N A L  N A I I E  6 O E S  H E R E
S A V E  A R F A  F O R  T U B  P O I N T € R

S I O P P E R  E Y T E0 0 8 E  l 2 0 l
0000  1202

lN  rH t s  assE taE t_Y

Figure 7- i l  {Part  2 of  2) .  Sample User Secur i ty  Rout ine for  Models i0 and l2

Bas i c  Assemb le r  P rog rammi r rg  f o r  CCP 
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P R O G R A M M I N G  A  U S E R  S E C U R T T Y  R O U T I N E  _

M O D E L  1 5

The user  o f  CCP may,  i f  he  chooses ,  wr i te  h is  own te rmina l
s ign  on  secur i ty  rou t ines  ra ther  than use the  CCP password

fac i l i t y  supp l ied  w i th  h is  sys tem.  To imp lement  and use
such rou t ines ,  the  fo l low ing  must  be  cons idered.

o  Th is  op t ion  must  be  se lec ted  a t  genera t ion  t ime by  the
"SECURE-USEB"  operand o f  the  $ESEC s ta tement .

o  The secur i ty  da ta  wh ich  w i l l  be  used a t  te rmina l  s ign
on t ime by  the  secur i ty  rou t ines  must  have been
prev ious ly  wr i t ten  to  the  secur i ty  modu le  $CC4Z9
by User Security Data Program, $CCPAU (see CCp
System Reference Manuall.

o  The user  secur i ty  rou t ines  must  be  wr i t ten  in  Bas ic
Assembler  Language (o r  an  equ iva len t  mach ine- leve l
language)  and must  be  s t ruc tu red  such tha t  they
compr ise  th ree  bas ic  par ts  (s ta te rnent  numbers  re fe r
to  the  sarnp le  p rogram,  F igure  7-3) :

1 .  Sys tem equates .  They  prov ide  the  necessary
o f fse ts  and po in te rs  to  var ious  sys tem tab les ,
as  we l l  as  o ther  common equates .

2 .  The t rans ien t  p ro logue and equates .  The func t ion
of  th is  code is  to  p rov ide  t f re  fo l low ing :

a .  JUMP ins t ruc t ion  to  the  s ta r t  o f  executab le
code (s ta tement  8 ) .

b .  A  two-by te  f ie ld  o f  hex  0000 to  permi t  the
pass ing  o f  a  parameter r  f  rom th is  t rans ien t
to  another  (s ta tement  10) .

c .  A  two-by te  address  po in t ing  to  the  th i rd
charac ter  pas t  the  lD  o f  the  t rans ien t  to
be ca l led  nex t  (s ta te rnent  i  1  ) .

d .  The two-charac ter  lD  o f  the  t rans ien t  to  be
ca l led  nex t ,  cons is t ing  o f  the  las t  two
charac ters  o f  the  modu le  name (s ta tement

121.
e.  Three bv tes  fo r  d isk  r :on t ro l  wh ich  are  used

when th is  t rans ien t  i s  read f  rom d isk  (s ta te -

m e n t  1 2 ) .  A  o n e - c h a r a c t e r  d e l i m i t e r  ( $ )

and the  two-bv te  lD  o f  th is  t rans ien t
{ o l l o w  ( s t a t e m e n t  1 3 ) .

T h e  m a c r o  $ E B E G  p r o v i d e s  t h i s  c o d e .  T h e  f o l l o w i n g  $ E B E G
parameters  a re  requ i red :

N - Y A  T h i s  i s  t h e  m o d u l e  l D .  T h e  l a s t  r w o
charac ters  ident i f y  the  modu le  as  a  user
secur i ty  modu le .

X1-SO Th is  i s  the  lD  o f  the  s ign  on  t rans ien t .  l t

w i l l  be  ca l led  nex t .

T ID-1  Th is  ind ica tes  tha t  th is  t rans ien t  runs  in  CCP

t rans len t  a rea  1 .

US-Y Th is  ind ica tes  tha t  th is  i s  a  t rans ien t  wr i t ten

bv  the  user .

The main  body  o f  code,  wh ich  in  th is  example  beg ins
wi th  s ta tement  836 and ends  w i th  s ta tement  909.

Th is  sample  code w i l l :  de termine  the  Iength  o f ,

and move the  s ign-on  da ta  to  an  area  w i th in  th is
t rans ien t ;  de termine  wh ich  te rmina l  i s  a t tempt ing

to  s ign  on  and then ver i f y  the  s ign-on  da ta  fo r  tha t

te rmina l ,  as  found in  the  user  secur i ty  work  a rea ;
pass  the  resu l t  o f  the  ver i f i ca t ion  to  the  CCP s ign-

on  t rans ien t ,  $CC4SO.  by  se t t ing  a  va lue  in
"TAXPRM" pr io r  to  ex i t ing  f rom th is  t rans ien t .

The "TAXPRM" f ie ld  o f  any  CCP t rans ien t  (a t

re la t i ve  loca t ions  4  and 5  o f  the  t rans ien t )  i s  the

f  ie ld  in  wh ich  one t rans ien t  passes  in fo rmat ion  to

another .  The to ta l  leng th  o f  par ts  2  and 3  cannot

e x c e e d  h e x  l e n g t h  1 F F .

The f i rs t  user  t rans ien t  to  wh ich  cont ro l  w i l l  be  oassed

must  be  named $CC4YA.  The f i rs t  t rans ien t ,
($CC4YA) ,  may pass  cont ro l  to  o ther  user  wr i t ten

t rans ien ts ,  p rov id ing  such add i t iona l  t rans ien ts  a re

wr i t ten  and named accord ing  to  es tab l i shed convent ions .

Any  user -wr i t ten  t rans ien t  rece iv ing  cont ro l  a f te r

$CC4YA must  be  named such tha t  the  1s t  f  i ve  charac ters

o f  the  name are  $CC4Y.  The s ix th  charac ter  o f  the

name may be  any  charac ter  in  the  range B-2 .

The las t  t rans ien t  to  be  ca l led ,  (o r  $CC4YA i f  i t  i s  the

on ly  one used ) ,  must  t rans f  e r  con t ro l  to  the  t rans ien t

area  schedu ler  a f te r  se t t ing  the  des i red  parameter  va lue

in  loca t ion  "TAXPRM".  The t rans fer  o f  con t ro l  i s
per fo rmed by  branch ing  to  the  CCP rou t ine  $CC4TX.
Reference sample  program s ta tements  883,  890,  and

898.

T h e  s e c u r i t y  d a t a  w h i c h  w a s  p f e v i o u s l y  w r i t t e n  i n  t h e

m o d u l e s  $ C C 4 Z g  w i l l  b e  a v a i l a b l e  f o r  r e f e r e n c e  b y  a n y

user -wr i t ten  t rans ien t  in  a  user  secur i tv  work  a rea .  The

le f tmost  bv te  o f  th is  work  a rea  w i l l  con ta in  the  f i rs t

by te  f  rom the  modu le  $CC4Z9.  The s ize  o f  the  work

area and the  s ize  o f  $CC4Z9 is  spec i f ied  a t  Genera t ion

b y  t h e  o p e r a n d  " L U S l "  i n  t h e  $ E S E C  s t a t e m e n t .  T h e

address  o f  the  le f tmost  by te  o f  th is  work  a rea  is  ava i lab le
to  the  user 's  t rans ien t  bv  the  va lue  @USECW. See the

sample  prograrn ,  s ta tement  852.

J .

a
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Sample Program - Model 15

Figure 7-3 is an example of a user sign-on security routine.
The fo l lowing notes expla in the logic  of  the example:

A trctal of f ive macros must be included in the source
code. These macros produce equates used elsewhere in
the program. Their  names are as fo l lows:

2.

4.

5 .

1 .

3.

$EEOU

$ECOM

$ECPL

$ETUB

$ETNT

These macros are available only on the CCP distribution
disk cartridge (PlD001 ). Either copy these to your
own source l ibrary or perform the macro processing
stepr  by loading $MPXDV from the d is t r ibut ion pack.

Thi:; sample program expects sign-on data in the form
/Ot\IUSSSSSS, where SSSSSS is the security code to be
cher:ked bv $CC4YA.

As used by this program, the security data found in
$CC4Z9 must be of the following form:

cr clr cr cl cr cr sl sr sr sr sl sr c2c2c2czczczq s2 s2 s2 s2 s2 . . . oo

CC, . . represents a six-character symbolic terminal
narne and SS . . . represents a six-position security f ield.
There should be as many sets of CC . . . SS . . . data
resirl ing in $CC4Z9 as there are terminals to be used by
an assignment set for CCP. The intent of this data is to
provide a vehicle by which $CC4YA can verify a unique
six-r:haracter sign-on code for each terminal so specified
by the symbol ic  terminal  name.
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o Statement 852 loads XR2 with the address of the left-
most byte of the security data residing in the security
data work area. Statement 874 compares the data
entered f rom the terminal  af ter  the ,ON,.  ancJ the data
in the security data work area that is associated with
one symbol ic  terminal  name.

Statement 863 compares the symbolic terminal name
to the names in the security data area. The program
loops between statements 860 and 867 and is exited
when the end of the security data area is reached (962),
or  when the name of  the terminal  s igning on compares
equal  to  one in the secur i ty  data area (8651.

Statement  883 puts '0 f  in  symbol ic  locat ion
'TAXPRM'.  This value indicates that  the secur i ty  data
for the selected terminal verif ied correctly. After
control is returned to $CC4TX and given to the CCp
transient $CC4SO, a message wil l be sent to the selected
terminal  which wi l l  ind icate that  the s ign on was
successfu | .

Statement  890 puts 'FF'  in  symbol ic  locat ion
'TAXPRM'.  This value indicates that  the secur i ty  data
for  the selected terminal  d id nof  ver i fy  correct ly .  Af ter
control is returned to $CC4TX and given to the CCP
transient  $CC4SO. a message wi l l  be sent  to  the selected
termi t la l  which wi  l l  say that  the s ign on was un-
successfu l.

Statement 898 causes the control to be passed to tne
CCP t ransient  $CC4SO. This is  accompl ished as fo l lows:

a.  The f ie ld TAXTID (at  re lat ive locat ion 6 in  the
transient)  conta ins the d isplacement  f  rom the
beginning of  the t ransient  of  the f i rs t  three bytes
( locat ion 0A-0C r : f  the t ransient)  which address
the transient $CC4SO. At CCP startup, the bytes
at locations 0B arrd 0C are set to the disk address
of  that  t ransient .

b. The branch at statement 898 gives control to the
CCP Transient  Area Scheduler ,  request ing i t  to
pass control to the transient ($CC4SO) pointed

to by the TAXTID f ie ld.

Statement  908 extends the end of  the module to a
sector  boundary to prov ide maintenance space.

o

o

$cc4YA

ERR LOC OBJECT CODE

4000

Figure 7"3 (Part  1 of  2) .

1  a A

4000  f , 2  8?  0D

4003  0000
4005 400e1
4007  8206404040
400c  5BE8C l
400F  02

4010  0D  00  44E6  405C
4 0 1 6  F 2  0 l  3 8

4019  35  A2  44E8
4 0 1 0  6 C  0 5  6 2  0 9

40?t ?5
4 0 ? 5  B 5
4028  6C

02 4461
0 2  t ?
0 5  6 8  0 5

AOOR STT.IT SOURC E

? . *
3  t c c 4 Y A

4000  4  3CC43 t
5 *
6 *
1
1
u

4000 9
4 0 0 4  t 0  T A x P R t l
4 0 0 6  I  1  T A  X T I  D
4 0 0 8  1 2  Y A S O
4 0 0 E  t 3
400F 14
4 0 1 0  1 5  Y A G O

8 3 3  *

8 3 4  *
8 3 5
8 3 6
8 3 7
8 3 8
8 3 9
840
8 4 1
84? *
843 *
844
845
846
841
8 4 8
849 *
8 5 0  *
8 5 1

J  Y A G O
U S I N G  g C C 4 Y A , I

0 c  x L 2 . 0 0 0 0  |
D C  A L z ( V A S 0 l
D C  C L 5 T S O  .
0 c  c L 3 . 3 Y A .
D C  x L l  |  0 2 .
E Q U  *

C O I { E  C H E C K  T H €  L E N G T H  O F  T H E
T H E N  I . I O V E  I T  T O  T H E  T R A N S I E N T

C L C  T C P E F L , Y A T E N
J N E  Y A E R R

L  3 C P R C A ,  X R 2
M V C  Y A E N D O ( 6 r X R l l  r 9 (  r X R 2 l

S T A T E H E N T

i E B E G  N - Y A , X I - S 0 , T I D - 1 ,  U S - Y
S T A R T  1 6 3 8 4  T R A i I S I E N T  S T A R T  D E F I N T T I O N
E Q U  *  I C C 4 3 $  D E F T N I T T O N
L E V E L  O 2
R L O  N

B V P A S S  P H A S E  I D I S ,  C / S ' S
D E F I N E  B A S E  O N  I R A N S I E N T  E N T R Y
T R A N S T E N T  C O M M U N ! C A T I O N  A R E A
I N T T  I A L L V  I S T  C S N  O T S P L A C E H E N T
P H A S E  I D ,  S P A C E  F O R  C / S / N
E Y E C A T C H E R  C O N S T A N T
R E L E A S E  L E V E L
E N D  O F  $ E B E G  C O N S T A N T S

r E R i { I N A L  M E S S A G E  A N D  I F  C O R R E C T
O A T A  A R E A .

T E S T  F O R  C O R R E C T  I N P U T  L E N G T H
J U M P  I F  N O T

X R z  P O I N T S  T O  E N O  O F  I N P U T
H O V E  S I G N  O N  D A T A  T O  T R A N S I E N T

I

L
Itvc

M O V €  T H E  6  C H A R A C T E R  N A X E  O F  T H E  T E R I I I N A L  A T T E M P T T N G
T O  S I G N  O N  I N T O  A N  A R E A  I I I T H I N  T H I S  T R A N S I E N T .

L O A D  X R z  I { I T H  T H E  A D O R E S S  O F  T H E  L E F T H O S T  B Y T E  O F  T H E
S E C U R I T Y  D A T A  F O U N O  I N  T H E  S E C U R I T Y  D A T A  I ' O R K A R E A .

A T U S T G , X R 2  L O A D  T U B  P O T N T E R
T U E T N T (  ,  X R z I  , X R z  L O A O  A D O R E S S  O F  T E R I 4 I N A L  N A I , I E
Y A N A I ' F ( 6 , X R I I T T N T N A I I (  r X R 2 I  M O V E  T E R I T I N A L  N A M E

?
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3C C4VA

ERR LOC OBJECT CODE

402C 3'  OZ 44t l
4030 E2 02 05

4033 80 00 00
4 0 3 6  F 2  8 1  1 8
4039 6D 05 68 00

4030  F2  81  0?
4040 E2 02 0C
4043 C0 8? 4033

404? 9D 05 06 62

4048  F2  01  06

4048 7C 0t  04
4 0 5 1  F 2  8 7  0 3

4054 ' tC 
FF 04

4057  35  l 0  4403

4058  0004
4050 000000000000
4063 000000000000

4 l  FC

AODR STMT SOURCE STATEIIENT

852
8 5 3
854
8 5 5 , i
8 5 6  *
85?  r
858 r '
8 5 9

4057 89? YAOUT
898
899
900 *
901

4033 860 YA0t00 EQU ' r
8 6 1
462
8 6 3
864 i
8 6 5
8 6 6
8 6 7
8 6 8
8 6 9  *
870 *
8 7 1  *
4 7 2

4047  8?3  YAo l l o  EQU +
8 7 4
8 ? 5  *
8 ? 6  *
8 7 7  *
8 7 8
879 *
8 8 0
8 8 1  *
982
8 8 3
8 8 4
8 8 5
8 8 6  t
8 8 7  *
8 8 8

c L I  0 (  r  x R z  t  , 0
J E  Y A E R R
c L c  Y A N A T { E ( 6 r X R l  I  r 0 (  r  x R 2  t

J E  Y A O I I O
L A  l 2 ( , X R z l , X R z
B  YAOIOO

L O A D  P O I N T E R  T O  S E C U R I T Y  D A T A
8 UI IP  POI  NTER

T E S T  F O T  E N O  O F  O A T A
J U I I P  I F  E N O  H A S  B E E N  R E A C H E O
COI{PARE NA'1E ENT€REO E NAI , IE  IN
S E C U R I T Y  O A T A  A R E A
JUl , lP  lF  A  I4ATCH tS FOUND
S T E P  P O T N T E R  T O  N E X T  N A I , I E  F T E L D
TO TEST THE NEXT NAI , IE

O A T A  F I E L O
J U I T P  T O  E R R O R  E X I T  I F  C O O E  D O E S
NOT COf iPARE

P U T  I  O I  I  I N  P A R A I . I E T E R
T O  E X I T  F R O I , I  T H I S  T R A N A I E N T

T O  X C T L

I N P U T  O A T A  G O E S  H E R E
T E R H I N A L  N A I , I E  G O E S  H E R E

L ausEct { rxR2
L A  5 ( , x R z l , X R 2

COI . IPARE THE 6  BVTE TERI , I INAL NAI4E PREVTOUSLY SAVED Af {O THE
6  B Y T E  T E R M I N A L  N A I I E S  F O U N O  T N  T H E  S E C U R . I T Y  O A T A  I O R K A R E A .
K E E P  C O I { P A R T N G  T I L L  A  I I A T C H  I S  F O I J I I I O  O R  T I L L  T H E  € N D  O F
T H E  S E C I ' R I T Y  O A T A  A R E A  I S  R E A C H E D .

COI IE HERE I IT{EN A POSITIVE I , IATCH HAS BEEN I , IADE BETI IEEN THE
T E R I , I I N A L  N A I T E  A N O  T H E  N A I I E  I N  T H E  S E C T ' R I T Y  O A T A  A R E A .
N O H  C O I , I P A R E  T H E  S I G N  O N  D A T A  A s s o c t A T E o  I I T T H  T H E  T E R I 4 I N A L  N A I I E .

c L c  6 ( 6 , X R 2 t r y A E N D o ( r X R l t  C O r { p a R E  S r c N  O N  C O D E  F O R
T ERt{ I NAL I{HO I S NA I,IE JUST
FOUND ANO CODE IN  SECUPITV

J N E  Y A E R R

THE S IGN 0N  DA IA  HAS Co |aPAREo  OK,  S0  puT  A  X .O l .  tN  . yaxpR t4 .

l , l v l  I  AXPRl . l  I  r  XRI  I  r  yAEeUl
J  YAOUT

T H E  S I G N  O N  O A T A  D I O  N O T  C O N P A R E  C O R R E C T L Y I
S O  P U T  A  X I F F I  I N  I T A X P R I I "

4 0 5 4  8 8 9  Y A E R R  E O U  A
8 9 0  H V I  T A X P R i T I , X R I I T Y A E O U F  P U T  r F F '  I N  P A R A T I E T E R
8 9 I  *  T H I S  S I G N I F T € S  T H A T  T H E R E  r A S
9 9 2  *  A N  E R R O R  I N  T H E  S T G N  O N
8 9 3  *  v A L l o a t t o N .
894
8 9 5  *  C O I T E  H E R E  T O  E X I T  F R O I , I  T H I S  T R A N S  I E N T
896

EOU ,}
L  acc4rx ,  IAR

C O N S T A N T S  A N D  O A T A  A R E A S

4 0 5 C  9 0 2  Y A T E N  0 C  X L 2 T O O O A T
4 0 6 2  9 0 3  Y A E N O o  D C  X L 6 r O l
4 0 6 8  9 0 4  Y A N A I E  0 C  x L 6 r o l

9 0 5
O O F F  9 0 6  Y A E Q U F  E Q U  X ' F F I
O O O I  9 0 7  V A E Q U I  E A U  I

9 O 8  o R G  3 C C 4 Y A + 5 0 8
4000 909 END ICC4YA

Note: The following names, used in this figure, are defined
in macros; the macros are not shown in this figure:

Name

$CPEF L
$CPRCA
@TUSTG
@cc4TX
TUBTNT
TNTNAM
@USECW

Macro Defined in

$ECOM
$ECOM
$ECOM
$ECOM
$ETUB
$ETNT
$ECOM

Figure 7-3 (Part 2 of 21. Sample User Security Routine for Model 15
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Chapter 8: 327O Display Format Facil i ty (DFF)

GENERAL INFORMATION Overview

The 3270 Display Format Facil ity is an optional feature The 3270 Display Format Facil ity offers:
of the Communications Control Program (CCP). This
facil i ty allows programs to control printer and display o An easy way to define printer and display formats (use

formats on the IBM 3270 Information Display System special form for offl ine generation).
with a minimum of coding. lnstead of requiring a special
assembler language subroutine, programs can interface o Formats that are program independent (stored on disk,
wi th the 3270 in a h igh level  language (RPG l l ,  COBOL, or  not  in  the appl icat ion program).
FORTRAN lV) .  For  those programs wr i t ten in  assembler
language, CCP provides interfacing macros that can be used o Formats that can be used by several prograrns con-
with DFF (see Chapter 7.9asic Assembler Programming currently {the format remains unmodified on disk,
for CCPI. therefore can be used by several programs).

o An easy way to handle data (al l  data is arranged in f ields).

o Two ways of supplying data-at generation t ime (as part

o f  the  f ie ld  de f  in i t ion)  o r  dur ing  execut ion  t ime (by  the

app l ica t ion  program) .

o The capabil i ty to change the characterist ics or

contents of a f ield on the display screen.

o  Tes t ing  fo rmats  o f f l ine  be fore  wr i t ing  the  app l ica t ion

program.

o  Tes t ing  a  te rmina l  w i thout  wr i t ing  a  te leprocess ing

program.

3270  D i sp lay  Fo rma t  Fac i l i t y  (DFF)  i 8 -1



Prerequisite I nformation

In order  to 1 'u l ly  ut i l ize DFF. i t  is  essent ia l  that  you have
a basic understanding of the concepts and operation of the
IBM 3270 Display system. This inc ludes understandinq
the uses of:

o Write Corrtrol Character (WCC)

.  New Linr : ,  End of  Message,  and Forms Feed {NL,EM,FF}

o Selector lPen

o Operator  ldent i f icat ion Card Reader

o Copy Corrtrol Character (CCC)

.  At tent ion ldent i f icat ion (AlD)

o Modil ' ied Data Tag (MDT)

.  Keyhrard keys and funct ions

For information on any of the above, refer to IBM 3270
lnformat:ion Display System Component Description,
GA27-21'49.

DFF Routines

The Display Format Faci l i ty  prov ides four  rout ines -  the
Display Format Generator ,  the Pr inter  Format Generator ,
the Display Format Contro l ,  and the Display Format Test :

1.  The Display Format Generator  rout ine runs of f l ine:
that is. it does not run under control of CCp. The
display format generated by this routine is used by
the Display Format Contro l  Rout ine (DFCR),  which
does run under CCP. The Display Format Generator
can run in  e i ther  level  of  a DPF system, and i t  can
run whi le  CCP is  execut ing.  l f  DFGR is  running
whi le CCP is  execut ing in  the other  level ,  the format
being processed cannot be placed on the pack from
which CCP was loaded;  i f  th is  is  at tempted.  an EO
F PP hal t  occurs.

2.  The Pr inter  Format Generator  runs of f l ine;  that  is ,
i t  does not  run under contro l  o f  CCP, a l though the
printer format it generates is used by the Display
Format Contro l  Rout ine TDFCR),  which does run
under CCP. The Pr inter  Format Generator  can run
in e i ther  level  of  a DPF system, and i t  can run whi le
CCP i s  runn ing .  l f  PFGR i s  runn ing  wh i l e  CCp  i s
executing in the other level, the format being processed
cannot be placed on the pack from which CCp was
loaded;  i f  th is  is  at tempted,  an EO F pp har t  occurs.

The D isp lay  Format  Cont ro l  rou t ine  he lps  the  t rans fer
o f  da ta  to  and f rom the  3270 te rmina l .  Th is  rou t ine
does run under control of CCP.

The D isp lay  Format  tes t  rou t ine  runs  o f f l ine ;  thar
is .  i t  does  no t  run  under  cont ro l  o f  CCp.  Th is  rou t rne
is  used as  a  deve lopment  too l  fo r  des ign ing  and tes t ing
pr in te r  and d isp lay  fo rmats .

3.

4 .
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Modif iers to existing operations and three additional oper-
ations (CopV, Put Override, and Erase) support the 3270
functions. The Copy operation is used to transfer a format
between devilces attached to the same 3271 control unit. The
Put Override operation is used to ( 1 ) change the type, repo-
sit ion the cursor, modify the data content (or any combi-
nation of therse) of any field or f ields defined in the format,
and/or (2) request input from only selected fields within the
display format. The Erase operation fi l ls the data positions
of  a l l  unprotected f ie lds ( input  f ie ld types 1 ,2,3,4 and out-
put / input  f  ie ld types 1 ,2,3,4)  wi th nul l  (hex 00)  characters.

In all cases, additional entries in the CCP application
program's output record area are required. For example,
when requesting that a format be written to a 3270, the
name of the format must be given in the record area. In
the input record area, allowance must be made for the
AID charactr:r.

Requests for display or printer format services use the
same application interface as do other CCP requests; the
application program passes a parameter l ist and a record
area.

It is essential that the printer/display layout and specifica-
tion sheets be completed accurately so that the control
routine can operate exactly as intended. To do this. you
need a workiing knowledge of such things as the field con-
cept of handling data and the characteristics of each type
of field within each of the field c/asses. You need to know
how to determine lengths of fields, what field attributes
are and how the curcor is positioned.

FIELD CONCEPTS

Definition

All 3270 display information is treated as a set of f ields
within a reco,rd rather than as a string of data. Each field
has certain clnaracteristics associated with it-such as whether
it is alphameric or numeric. Field characteristics are
defined by type and c/ass

C/ass describes whether the field is output, input, output/
input, or selector pen detectable.

Iype describres what group of characteristics are associated
with the fie|1.

Field Classes

The field class is selected at format generation time by the
application programmer when using the Display Format
Generator. When using the Printer Format Generator, the
field class is assumed to be output. The field class deter-
mines what the terminal operator can or cannot do with
that f ield (see Figure 8-1 ). For prompting or displaying
messages to the terminal operator, an output class would
be used. lf data for a field is to be provided by the terminal
operator, an input class would be used. lf data for a field
is to be init ially provided by the application program but
allowed to be changed (using the keyboard) by the terminal
operator, an output/input class would be used. Lastly, a
field class has been provided solely in support of the selector
pen.

A description of the four field classes follows:

. Output f ield-contains data that cannot be changed
by the terminal operator. The data for the field is
suppl ied e i ther  dur ing format  generat ion or  dur ing
execution of the application program.

o lnput f ield-is an area reserved for keyboard entry; data
for the field is entered by the terminal operator.

. Output/lnput f ield-contains data which has been
suppl ied e i ther  dur ing format  generat ion or  dur ing
execution of the application program. This data can be
changed by the terminal operator using the keyboard.

o Selector  Pen Detectable (SPD) f ie ld:a l lows the termi-
nal  operator  to  select  f ie lds by us ing the selector  pen.

All classes of f ields may be used within the same display
except when the SPD field is used as an attention field (see

Attention Fieldsl.
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I N P U T

FIELD CLASSES

SELECTOR PEN
OUTPUT/ INPUT DETECTABLE (SPDI

TYPES

OUTPUT

ry
Designator Character

CHARACTER.
tsTrcs

(This information also appears on the reverse side of the display layout sheet.)

ffofe" Shaded squares indicate that these fields are not intended to be used as detectable fields. To prevent
accidental detection of such a field, users should avoid using one of the characters b, ?, >, or null (X,OO')
as the first character in the field.

Fipre &1. Field Classes; Types Within Classe; and Characteristie Associat€d With Each Type

The field class selected determines, to some extent, the
characteristics of a field. Differences in characteristics
by class are:

. Protected or Unprotected - A field is protected if the
terminal operator cannot use the keyboard or operate the
identif ication card reader to enter, modify, or erase data
within that f ield. Output and selector pen detectable
fields are protected. Input f ield types 5 and 6 and
output/input f ield types 5-8 are protected.

. Alphameric or Numeric - All output and selector pen
detectable f ields are alphameric. Input and output/input
f ields may be either alphameric or numeric lsee Field
Typesl.

o Modified Data Tag ON or OFF - The modified data tag
associated with each field causes the data from that f ield
to be returned (MDT-ONlor  not  returned (MDT-OFF)
dur ing an input  operat ion f rom the terminal .  The

modif ied data tag may be set ON by (1) a keyboard input
to the field, (2) a selector pen detection in the field,
(3) a magnetic card read-in operation, (4) application
program contro l ,  or  (5)  us ing the ERASE EOF key.  The
modified data tag can be set OFF by (1) a selector pen
detection in the field, (2) application program control,
or  (3)  use of  the ERASE INPUT key.

When data for a particular f ield is not received from the
terminal, blanks are passed t,o the application program.

When data for a f ield is received from the terminal, it is
passed on to the application program.

UNPROTECTED

D I F I E D  D A T A  T A G  _  O F

D I F I E D  D A T A  T A G  -  O N

H I G H  I N T E N S I T Y

NON-D ISPLAY

DETECTABLE

t * t

* * *

+ I *

*

* *
* t * * *

t f

* I * I * t t

T t t

* * t * * * *

1 2 3 4 J 6 7

7 7 ? 6 6

* * *

t I t I I

t * t t t

I I t

t I I I t
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Setting the nrodified data tag conditions what is received
as input fronr the terminal and passed to the application
program. Threrefore, f ield classes affected by setting the
modified data tag are: input, output/input, and selector
pen detectable f ields. For input f ields, data wil l be received
from the terminal only if the terminal operator has per-
formed a key[s3y6 input, ERASE EOF, or a magnetic
card read-in operation. For output/input f ields, data wil l
normaf ly be received from the terminal lsee Outputlnput
Field Types for a discussion on output/input f ields that
have the MDT set  to  OFF, types 5 and 6) .  The terminal
operator  should not  use the ERASE INPUT key wi th an
output/input f ield. For selector pen detectable fields.
data may or may not be received from the terminal, even
though the flield type selected lsee Field Typesl required
that the modified data tag be set to ON init ially. Detec-
tion by the terminal operator, on a selector pen detectable
f ie ld can set  the MDT f rom ON to OFF or  f rom OFF to
oN.

Field Types

Within a fiekl class, the field type selected also determines
characteristics of a f ield (see Figure 8-1 ). The type is
selected at format generation time by the application
programmer when using the Display Format Generator.
When the Printer Format Generator is used, the field type
does not apply.

Choice of characteristics by type are:

. Alphameric or Numeric - lnput and Output/input
f ie lds may be speci f ied as e i ther  a lphamer ic  or  numer ic .

A field sprscified as numeric may be further defined con-
cerning the decimal position. lf the decimal position
is specifierd, the numeric field is edited on input for decimal
alignment and for removal of non-numeric characters.

Modified Data Tag ON or OFF - An output/input field
would normally have its modif ied data tag set to ON.
For special use of an output/input f ield with its modified
data tag set to OFF, refer to types 5 and 6 under
Outputl nput F ield Types.

A selector pen detectable f ield may be specified with its
modified data tag set to either ON or OFF. The init ial
setting can be changed by the terminal operator using the
selector pen.

. lntensity of Normal, High, or OFF (nondisplay) -

Nondisplay fields are not visible on the screen or printed
on the printer. Field types are also provided which allow
a field to be displayed with normal intensity or high
intensity.

With the 3270 terminal, both the application programmer
and the terminal operator should be aware that all
high-intensity fields, regardless of class, have the potential
of being detectable by the selector pen (see the note on
Figure 8-1 ). To prevent an erroneous detection on a
high-intensity non-SPD field, the first character in the
f ie ld should not  be a b lank,  nul l ,  quest ion mark,  or
greater than character. This caution must be exercised
by the application programmer when providing data
for an output or output/input f ield class at format
generation time or application program execution time.
This condition can also ktJ, caused by the terminal
operator when keying data or when using the cursor
positioning keys.

lf an erroneous detection on a high-intensity non-SPD
field occurs, the interpretation of the data passed to
the application program is the responsibil i ty of the
user (the designator character wil l not be separated
from the data, and the data wil l be handled as usual
for  a lphamer ic  and numer ic  f ie lds) .  Fol lowing is  a
breakdown of characteristics of each type under each
class.
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Output Field Types

Type

Protected
Alphamer ic
MDT.OFF

Normal intensity

Nondetectable,

Protected
Alphameric
MDT.OFF

High intensity

Detectable

Nondisplay

Nondetectable

t=r
l l

Protected
Alphameric
MDT.OFF

All types of output f ields have the characteristics of being
protected, alphameric with the modified data tag set to
OFF .

On input operations, data from output f ields wil l not be
passed to the application program.

The data for output f ields is always handled as an alpha-
meric value. Data wil l be displayed exactly as presented,
whether supplied at format generation time or during
execution time by the application program. lf there are
numer ic  values in  the f ie ld,  the appl icat ion programmer
is responsible for such editing of data as insertion of
decimal points and other characters to properly display
positive and negative quantit ies.

Type 1 (normal intensity) and type 2 (high intensity)
output f ields are used where data is to remain displayed.
For example, headings and labels would appear on the screen
and would not be subiect to change by the terminal
operator. Type 2 is indicated as being detectable only
because it also has the high intensity characteristic; it is
not intended that the selector pen be used. See the dis-
cussion of intensity under Field Types.

A type 5 field with the nondisplay characteristic can be
changed using the override facil i ty at execution time to
become a type 1 or type 2 with the corresponding
intensity characteristic. This is used to display appropriate
error messages or comments as they are needed lsee put
Overridel.
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lnput Field'fypes

"0"[T>E
1- r_::__-____-r f

/ | unprotected | | u;;;;l | rl*;,*'"d ll-u"r,..*.";l t- tu"".,.d I tl..*,"ol l-u-;;*,;l t-G;;l
t t_______)

/  l e tp r ramer i c  l l a rp r ramer i c  l l r ' r u -e , t c  l l r uu -e , i c  l l n rpn " .e , i "  l l r ' r , . " , i .  l l e rpn " . " r i "  l l r uu .e r i "  I
character is t ics 

Jpr-oFF 
MDT-oFF MDT-oFF MDT-oFF MDT-oFF MDT-oFF MDT-oFF MDT-oFF

\ffiEffiEffiffiffiffi'L-

All input f ields have the modified data tag set to OFF.

Type ' l is the normal alphameric input f ield.

Type 2 allows for accenting an alphameric field (high
intensity).

Type 3 is ther normal numeric input f ield.

Type 4 allolt 's for accenting a numeric field (high intensity).

A field specitf ied as type 5 at format generation time can
be changed using the override facil i ty at execution time
to become a type 1 with normal intensity or type 2 with
high intensit 'y.

A field specified as type 6 at format generation time can
be changed ursing the override facil i ty at execution time
to become a type 3 with normal intensity or type 4 with
high intensit 'y. Note that type 5 is alphameric while type 6
is numeric.

Types 2 and 4 are indicated as being detectable only because
they also have the high intensity characteristic; it is not in-
tended that the selector pen be used. See the discussion
of intensity under Field Types.

Type 7 input  f ie ld is  in tended pr imar i ly  for  use as a secur i ty /
authorization field. Data can be entered from the keyboard
wi thout  d isp lay ing the data on the screen.  Handl ing of
the security/authorization data is left to the user. This
field type may be changed using the override facil i ty at
execut ion t ime to a type 1 ,2,  or  5.

Type 8 input  f ie ld is  in tended pr imar i ly  for  use as a
security/authorization field. Data can be entered from
the keyboard without displaying the data on the screen.
Handling of the security/authorization data is left to the

user. This field type may be changed using the override
fac i l i ty  at  execut ion t ime to a type 3,4,  or  6.  Note that
type 7 is  a lphamer ic  whi le  type 8 is  numer ic .

Types 3, 4. 6, and 8 may be specif ied with a decimal position

for  numer ic  input  edi t ing.



Outputl nput F ield Types

acteristacs

\
\

\

Unprotected

Alphameric

MDT-ON

High
i ntensity

Detectable

Unprotected

Numeric

MDT.ON

Normal
i ntensity

Non-
detectabl e

,,0.[]-]El

istics

Unprotected

Alphameric

MDT.ON

Normal
intensity

Non-

detectable

Char

The word Output in the class designation indicates that the
f ie ld conta ins data which has been suppl ied at  generat ion
time (see Field Definition Forml or by the application
program at execution time. The lnput indicates that the
data may be changed by the terminal operator using the
keyboard.

An example of  us ing the output / input  f  ie ld would be in
checking a "SHIP TO" address.  The address is  p laced on
the screen, is checked to see that it is sti l l  correct, is
changed if necessary, and is returned to the application
program.

Type 1 is  the normal  a lphamer ic  output / input  f ie ld.

Type 2 a l lows for  accent ing an a lphamer ic  f ie ld in  the
display (h igh in tensi ty) .

Type 3 is  the normal  numer ic  output / input  f ie ld.

Type 4 a l lows for  accent ing a numer ic  f ie ld (h igh in tensiW).

Types 2 and 4 are indicated as being detectable only
because they also have the high intensity characteristic;
it is not intended that the selector pen be used. See the
discussirrn of intensity under Field Types-

Protected

Alphameric

MDT.OFF

Non-
display

Non-

detectable

Protected

Numeric

MDT.OFF

Non-
display

Non-
detectable

Protected

Alphameric

MDT-ON

Non-

d i sp l ay

Non -

detectabl  e

Protected

Alphameric

MDT.ON

Normal

i  ntensi ty

Non -
detectable

A f ield specified as type 5 at format generation time can be
changed using the override facil i ty at execution time to
h:come a type 1 with normal intensity or type 2 with
high in tensi ty .

A field specified as type 6 at format generation time can
be changed using the override facil i ty at execution time
to become a type 3 with normal intensity or type 4 with
high intensity. Note that type 5 is alphameric while
tlrpe 6 is numeric.

A, f ield specified as type 7 or 8 at format generation time can
be changed using the override facil i ty at execution time
to become a type 1 with normal intensity, a type 2 with
high intensity. or a type 5 nondisplay. Note that types 1
and 2 have modified data tag on while type 5 has modified
data tag off.

l 'ype 3, 4, or 6 f ields cannot be overridden to types 7 or
81. Also, type 7 and 8 fields are not interchangeable with
t'ypes 3, 4, or 6 fields.

Types 3. 4. and 6, may be specified at input as being capable
of  input  numer ic  edi t ing.

A'ote.' You wil l be unable to copy a display using the
Copy operation if the field whose data begins in row
1 column 2 is  a type 5,7 ,  or  8 output / input  f ie ld.

Unprotected

Numeric

MDT.ON

High
intensity

Detectable
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Selector Pen Detectable Field (SpD)

Designator

ryp,r> tr tr
Types

I'Tl
t l tr

b

tr
b

tr
)

tr

N o n -

d isp lay

Attention

f  ie lds

As ind ica ted .  SPD f ie lds  a re  se lec t ion  f  ie lds ,  nond isp lay ,  o r
attention f ields.

* lec t ion :  For  f ie lds  spec i f ied  as  types  1 ,2 ,  3 ,o r  4  a t
fo rmat  genera t ion  t ime,  the  des ignator  charac ter  i s  a  v is ib le
ind ica tor  c rn  the  screen and ind ica tes  whether  the  MDT is
off or on. 

-[he 
designator is autonratical ly assigned during

generation r: f  the display format based on type specif ied.
There fore ,  the  user  shou ld  no t  inc lude the  des ignator  as
par t  o f  the  da ta  fo r  an  SPD f ie ld .  When sensed w i th  a
selector perr, the designator changes as shown below:

Nondisplay: Since type 5 is a nondetectable f ield, i t
cannot be changed by the use of the selector pen. A f ield
specif ied as type 5 at format generation t ime can, however,
be  changed us ing  the  over r ide  fac i l i t y  a t  execut ion  t ime.
A l l  SPD types  are  in te rchangeab le  by  us ing  the  Put  Over -

r ides  fac i l i t y .

Attention: l f  an attention f ield (type 6 or 7) is present,

only output and SPD fields can be contained in the same
display format. Use of the selector pen to generate l/O
pend ing  w i l l  resu l t  in  t ransmiss ion  o f  on ly  the  addresses
of  f  ie lds  in  wh ich  the  mod i f ied  da ta  tag  was se t  on  ( f ie ld

data  no t  inc luded) .  Users  who w ish  to  combine  SPD
f ie ld  input  w i th  keyed input  must  use  the  keyboard
(ENTER or PF keys) to cause the data to be sent to the
app l ica t ion  program ra ther  than us ing  SPD a t ten t ion .

Designator

?  ( t vpe  1 )

? (type 2)

)  ( type 3)

) (type 4)

Selector Pen Detection Results

Changes to )  ( type 3)  and MDT
set to ON
Changes to )  ( type 4)  and MDT
set to ON
Changes to ? ( type 1)  and MDT
set  to OFF
Changes to ? ( type 2)  and MDT
set  to OFF

acter is t i cs MDT_OFF MDT_OFF MDT_OFF

N o r m a l

in tens i ty

Se lec t ion
f  ie lds
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PLANNING THE PRINTER/DISPLAY LAYOUT

Before working with the printer/display layout sheet (Fig-
ure 8-2), the application programmer must be aware of the
space requirements for each field class. The fields, as
designed on the pr inter  or  d isp lay layout  form, wi l l  have a
direct correspondence with the information as it appears
in the buffer of the 3270 screen or orinter.

L E G E N D :

r.:.i,:i,:t!.:: Defining attribute

Data f ield length

Terminating attribute

Starting location (first data position) of the field

Designator

Nul l  character  (X '00 ' )  appears as a b lank space on
the screen

I tems in  th r - ' legend app ly  to  the  i l l us t ra t ions  in  the  fo l low ing

discussion.

Attributes

Attributes are generated only when the Display Format

Generator is used; they are not generated when the Printer
Format Generator is used.

The defining attribute is a nondisplay character located in
the character position immediately preceding a data field

and defines the characteristics of the display field that
follows. The code for the attribute is developed by the
format generation program based on field class and type. lf

data in an output, input, or output/input f ield must start

at  l ine 1,  posi t ion 1,  i ts  def in ing at t r ibute wi l l  be p laced in
the last  d isp lay locat ion ( l ine 12,  posi t ion 40 on Model  1 or
l ine 24, position 80 on Model 2). Be sure this space is
reserved when p lanning the rest  of  the d isplay.

y'Vote.' When data for an output, input, or output/input
f ie ld begins in  l ine 1,  posi t ion 1 of  a d isp lay.  that  f ie ld
is  the /ast  f  ie ld t ransmit ted in  the 3270 text  s t ream. The
locat ion of  the f ie ld in  the user  program record area,
however.  corresponds to i ts  locat ion in  the d isplay.

The terminating attribute is a nondisplay character located

in the character  posi t ion immediate iy  fo l lowing a data f ie ld

of  an input  or  output / input  c lass.  This terminat ing at t r ibute

keeps the terminal operator from keying beyond the

def ined l imi ts  (data length)  of  the f  ie ld and provides the
function of autoskip/nonautoskip as defined at format
generation time (see Autoskip and Cursor Positioningl.

Def  in ing
attri bute
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Figure 8-2. Display Layout Sheet

8-12



Output Class

The total length of each output f ield on the printer/
display layout sheet = data field length + one for the
defining attribute when the Display Format Generator
is used. When the Printer Format Generator is used,
the total length of each field on the layout sheet
equals the data field length only.

The def ining attribute determines the characteristics
of the display f ield that follows. This attribute
character is determined at format generation time
based on the type as designated on the field definit ion
entry. One position on the layout must be reserved
for this nondisplayable character located immediately
preceding the data f ield.

The location of the first data position is entered in
the f ie ld s tar t ing locat ion on the f ie ld def in i t ion
form. l t  must  be the locat ion immediate ly  fo l lowing
the def in ing at t r ibute character .

Input and Output/lnput Classes

rr
SL

Total length on the printer/display layout sheet = field
length + two for beginning and ending attributes (or f ield
length + one if there is no allowance for a terminating attri-
bute (see part three under Autoskip and Curcor Positioningl.

The defining attr ibute determines the characterist ics
of the display f ield that fol lows. This attr ibute
character is determined at format generation t ime
based on the type as designated on the f ield definit ion
entry. One posit ion on the layout must be reserved
for this nondisplayable character located immediateiy
preceding the data f ield.

The location of the f irst data posit ion is entered in

the  f  ie ld  s ta r t ing  loca t ion  on  the  f  ie ld  de f in i t ion

form.  l t  must  be  the  loca t ion  immedia te ly  fo l low ing

the  de f in ing  a t t r ibu te  charac ter .

-Jhs data field length is entered on the field definit ion
form. Positions on the layout form must be reserved
equal to the field length. The field length does not
include either the def ining or the terminating attribute.

! fh. terminating attribute l imits the amount that can
be keyed in. Based on autoskip/nonautoskip indica-
t ion on the f  ie ld def in i t ion form, th is  terminat ing
attribute wil l reposition the cursor after a data char-
acter is entered into the last position of the field.

t
S L

I

I
SLI

S L

- Data field length (does not include defining attribute)
is entered on the field definit ion form. Positions on
the layout must be reserved equal to the data length.
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l

SPD Class

For SPD fiellds, use the following guidelines for reserving
space on ther printer/display layout sheet.

ffiDpi:.i--i i

The defining attribute determines the characteristics
of  the d isplay f ie ld that  fo l lows.  This at t r ibute
character is determined at format generation time,
based on the type as designated on the f ie ld def in i t ion
entry. One position on the layout must be reserved
for  th is  non-displayable character .

The designator character must immediately follow
the defining attribute character. The designator
character is determined at format generation time,
based on the f ie ld def in i t ion type entry .  One po-
s i t ion on the layout  must  be reserved for  th is
character.

The location of the first data position must be enter-
ed in  the f ie ld s tar t ing locat ion on the f ie ld def in i t ion
form. This posi t ion must  be located immediate ly
fol lowing the designator character.

The f ie ld data length is  entered on the f ie ld def in i t ion
form. Positions on the layout form must be reserved
equal  to  the f ie ld length.  The f ie ld length does not
inc lude leading nul ls .  def in ing at t r ibute,  designator
character ,  t ra i l ing nul ls ,  or  terminat ing at t r ibute.

Leading nul ls  are requi red when the preceding f ie ld
on the same l ine is  of  another  c lass.  Tra i l ing nul ls
are requi red unless the SPD f ie ld is  the only,  or  last ,
f ie ld on the l ine.  To reserve the correct  number of
positions on the layout form, refer to the guidelines
above.

A terminat ing at t r ibute is  requi red when the SPD
f ie ld is  the only,  or  last ,  f ie ld on the l ine.  In  e i ther
of these cases, one position on the layout must be
reserved for this non-displayable character located
immediate ly  af ter  the data f  ie ld.  The terminat ing
attribute for an SPD field is used to prevent extrane-
ous data,  at  the end of  the current  l ine or  f rom the
next  l ine,  f rom being t ransmit ted a long wi th the
data for  the SPD f ie ld dur ing an input  operat ion.
Even though such a circumstance could occur only
when using overlay screp.ns (see index entry). all
SPD f ie lds ending a l ine are requi red to have the
terminat ing at t r ibute.

S L

SPD field is the first f ield on a l ine and not the last f ield
on the l ine, o'r, the previous field on the l ine is SpD and
this SPD fiekJ is not the last f ield on the l ine.

Total length allowed for this SPD field on the layout sheet
is the field data lengrth plus five.

g ij_-r-__frHi-i--i--j---t
I 

._.:__ _L-_ _'
S L

The preceding field on the l ine is another class and this SpD
field is not the last f ield on the l ine.

Total length iallowed for this SPD field on the layout sheet
is the field data length plus eight.

S L

The SPD fiekl is the last f ield on the l ine and the previous
f ie ld on the l ine is  SPD, or ,  th is  SPD f ie ld is  the only f ie ld
on the l ine.

Total length arl lowed for this SPD field on the layout sheet
is the field darta lengith plus three.

The preceding field on the l ine is another class and this
SPD field is the last f ield on the l ine.

Total length inllowed for the SPD field on the layout sheet
is the field data length plus six.

t
SL

E
i---'!
l l
L - - t

, l
SL
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' TH IS  
IS  AN SPD F IELD THIS  IS  AN SPD F IELD

l f  SPD f ie ld is  f i rs t  on
a l ine,  leading nul ls  (X '00 ' )

are omitted.

lf SPD field is last on
a l ine,  t ra i l ing nul ls
(X'00') are omitted but
a terminating attribute
is needed.

When SPD is  f i rs t  or  last  f ie ld on a l ine:

When SPD is  not  f i rs t  or  last  f ie ld on a l ine:

The entire field with its attributes and designator must be
on the same line.

Note: For a type 5 SPD field, the designator and data are
also not displayed.

EXT FIELDTHIS  IS  AN SPD F IEL

3 nul l  (X '00 ' )

characters precede
defining attribute
if preceding field
on same l ine is  not
an SPD f ie ld.

Defining attribute
(nondisplay l

Designator (displayed) 3 nul ls
(x'00')
immediately
follow data.

Defining attribute
(nondisplay)
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1 .

AUTOSKIP AND CURSOR POSITIONING

The way autoskip functions with input and output/input
fields depenrJs upon the relative positioning of successive
fields.

When there are one or more spaces between the trail-
ing attribute of one field and the defining attribute
of  the next  f ie ld:

Without autoskip, the cursor is positioned after
the trail ing attribute. TAB or SKIP must then
be pressed to move the cursor to the first char-
acter position of the next unprotected field.

When the trail ing and defining attributes are in
adjacerrt positions:

With autoskip, the cursor is
positioned at the first data
character of the next unprotected
f ie ld.

ol

2.

[,,..-.Tl* m%f
I Crrro|. positions at the first character of the unprotected

field with or without autoskip.

l.-] t--tTl protected I
t'-l--l L,i:'lT--1

I
Without autoskip, the cursor positions at the f irst character
of the protected f ield (unless this field is a type 6 input
or  output / i r rput  f  ie ld) .  Use TAB or  SKIP to move cursor
to next unprotected field.

tT:l unprotected
o, , , , .Fr- r

I

I
With autoskip or if protected field is a type 6 input or
output/input, the cursor positions at the first character
of the next unprotected field.
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3. When two spaces were not allowed between f ields:

t  t , -  ,1  f  ie ld I

lf two spaces were not allowed by the application programmer during layout
of the fields, the terminating attribute is dropped. The single space between
the fields wil l be used for the attribute character of the next f ield.

The cursor positions at the first data character of the next
field (unless this field is a type 6 input or output/input
f ie ld) .  Use TAB orSKlP to move the cursor  to the next
unprotected field.

Defining Data

Defining Data at Format Generation Time

During generation time, the user may provide data on the
f ie ld def in i t ions for  output .  output / input ,  and SPD f ie lds.
Such data is in the form of characters and/or spaces up to
the specified field length.

The length of each field is defined at format generation
time (see Figures 8-3 and 8-4). Each SPD field must be
crcntained on one line. Therefore, the field length of SPD
fiefds cannot exceed 37 tor a Model 1 screen or 77 tor a
Nlodel 2 screen. All other fields cannot exceed 24O charac-
ters.  Min imum length for  a l l  f ie lds is  one.

See Data in Numeric Fields for techniques in handling
numeric data.

Llefining Data at Execution Time

Data can be provided for all but input f ields during
execution time. The length of data to be provided must
equal the field length specified at format generation time.
l-ess data than the amount specif ied by the field length
cannot be provided.

The 3270 terminal does not support a negative 0 (hex D0)
or  a negat ive value wi th 0 in  the uni t  posi t ion.

l\n application program that uses alphameric input/output
fields to store negative numbers should display them as
prositive numbers and convert them when they are reread.
' lthe 

DFF numeric fields can also be used.

fhe Data in Numeric Fields for techniques in handling
numeric data.

lf the next f ield is a type 6 input or outpuVinput f ield, the
cursor positions at the first data character of the next un-
protected f ield.

Data Entry at the Terminal

The terminal operator, when keying data for input f ields,
must start with the first character location of the field.
Starting with any other position causes the control routine
to return all blanks in the field.

*e Dab in Numeric Fields for techniques in handling
numeric data.

Data Passed to the Application Program

On input from the 3270 terminal, alphameric data is padded

on the right with spaces to the f ield length when less data
than that required by the field length is entered by the ter-
minal operator.

Numeric data, received from numeric fields, is right-adjusted
and padded with blanks on the left to the f ield length when
less data than that required by the field length is entered by
the terminal operator.

Numeric data, with input edit f ields, is padded with zeroes
and adjusts to align decimal points. All non-numeric
characters are removed. lf no data is received for this field,
the field is left blank.

For input and output/input f ields, it is assumed that data

will always be received from the terminal. lf no data is

received, the fields are returned with blanks.

When the terminal operator uses the ENTER or PF keys to

init iate the input operation and data is not received from

the terminal for SPD selection, the f ield (alphamericl wil l

be fi l led with spaces. Since the designator is not passed as

data, the field length should not include the designator
character.

unprotected
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Figure 8-3. Display Format Specifications Sheet

Figure 84. Printer Format Specifications Sheet

PRINTER FORMAT SPECIFTCATIONS
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When ther SPD attention f ield is used to generate the l /O
pend ing  cond i t ion ,  f  ie ld  da ta  i s  no t  inc luded w i th  input
from SPD selection and SPD attention f ields from the
terminal. The f ields passed to the application program are
fi l led with spaces except for a greater than ()) character in
the leftnrost posit ion for any f ield in which the modif ied
data  tag  was ON.  By  tes t ing  a  f  ie ld ,  the  app l ica t ion  pro-
grammer  can de termine those f  ie lds  in  wh ich  the  mod i f ied
data tag was or was not set.

Fields in the users input record area must be the same
lengths as the f ield lengths specif ied on the f ield def ini t ion
forms.  F ie ld  lengths  are  used by  the  D isp lay  Format  Con-
trol Routine in moving data into the user's input record
area.

Data in Numeric Fields

A l l  da ta  in  numer ic  f ie lds  shou ld  be  r igh t - jus t i f  ied  when
entered at generation t ime. Negative values in numeric
outpu t / inpu t  f ie lds  a re  p rov ided a t  genera t ion  t ime by  en-
te r ing  the  minus  s ign  ( - )  a f te r  the  r igh tmost  numer ic  d ig i t .
For  example ,  a  negat ive  th i r ty - f i ve  wou ld  be  g iven as  35- .
Space for the negative sign must be al located in the gen-

era ted  fo rmat  when de f in ing  the  f ie ld  length .  l f  numer ic
data is to be later entered by the terminal operator, the
numer ic  f ie lds  may be  se t  to  zeros  so  tha t  the  f ie ld  i s  v is i -
ble to the operator.

Note: Continuation cards must be provided i f  the nu-
mer ic  f  ie ld  i s  des ignated  as  be ing  longer  than fo r ty  d ig i ts
(o r  th i r ty -n ine  d ig i ts  and a  minus  s ign) .

Data provided (with Put Message or Put Override
opera t ions)  in  numer ic  f ie lds  a t  execut ion  t ime must  be  the
same length  as  the  f  ie ld  length  spec i f  ied  a t  genera t ion  t ime.
Programs wr i t ten  in  RPG l l  tha t  use  ed i t  codes  fo r  numer ic
outpu t  f ie lds ,  and use these f ie lds  in  the  Put  Message or  Put
Over r ide  opera t ions ,  must  have the  f ie ld  length  spec i f  ied  a t
genera t ion  t ime,  and the  f ie ld  length  must  be  equa l  to  the
ed i ted  length  o f  the  f  ie ld .  Numer ic  f ie lds  a re  a lways  r igh t
jus t i f  ied ,  Negat ive  va lues  prov ided fo r  numer ic  input  and
outpu t / inpu t  f  ie lds  must  combine  the  minus  s ign  ( - )  w i th
the  r igh tmost  d ig i t .  For  example ,  a  negat ive  th i r ty - f  i ve
is  g iven  as  3N.  Before  send ing  the  message to  the  3270,
DFCR wi l l  move the  numer ic  d ig i ts  one pos i t ion  to  the  le f t ,
conver t  the  N to  a  f i ve  and p lace  a  negat ive  s ign  in  the  r igh t
-most  pos i t ion  o f  the  f ie ld .  Space fo r  the  negat ive  s ign  must
have been a l loca ted  a t  genera t ion  t ime.

Note :  h t  a  one-pos i t ion  numer ic  ou tpu t  f  ie ld ,  the  minus
s ign  wou ld  be  a l l  tha t  wou ld  be  sent  fo r  a  negat ive  va lue .

To enter data in numeric fields, the terminal operator should
either

o Right-justify data in the field and left pad with zeros or
b lanks,  or

o First key in the numeric data left-justif ied; press ERASE
EOF; and then press e i ther  SKIP or  TAB. The cursor
wil l be positioned at the next designated cursor location.
On input ,  DFCR wi l l  r ight- just i fy  the data in  the f ie ld
and pad with leading blanks if less data than the f ield
length is received. DO NOT press the space bar after
pressing ERASE EOF. See Data in Numeric lnput
Edited Fields later in this chapter.

Numer ic  f ie lds are not  examined by DFF for  va l id  numer ic
characters. The application program is responsible for
val idat ion of  i ts  input  data.

The terminal operator must enter negative numerics in a
numer ic  f ie ld by enter ing a t ra i l ing negat ive s ign in  the
f ie ld.  For  example,  a 35-  is  entered.  DFCR wi l l  r ight-
adjust the numerics and pad with blanks on the left to
the f ield length when less data than that required is
entered. The five wil l be converted to an N and the appli-
cation program receives a right-adjusted 3N as data input
for  the f  ie ld.

Note: lI the minus sign (-) was the only character
received, an X'D0' (equivalent to a -0) is returned to
the appl ication program.

Since some languages are more restrictive than others,
particularly in the form of numeric data supported, the
application programmer must be aware of their differences
and inform the terminal operator what characters can be
used. lf the data conventions of the language are not
enforced by the compiler generated object code, the appli-
cation programmer must validate the data keyed by the
terminal operator.

Data in Numeric lnput Edited Fields (5704-SC2 Only)

CCP wi l l  prov ide some edi t ing of  input  data f rom input  or
output / input  numer ic  f ie lds i f  a  decimal  posi t ion is
speci f  ied on the Display Format Speci f  icat ions f ie ld
definit ion statement. For Put Message or Put Override
operat ions,  the data prov ided by the appl icat ion is  handled
the same as the data for  normal  numer ic  f ie lds.  The
maximum length of  a numer ic  input  edi ted f ie ld is  15.

Note that  numer ic  edi t ing is  prov ided only upon input .
For  output  operat ions the program should prov ide any
edi t ing.
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The data entered into a numeric input edited field has all
non-numeric crharacters removed and is aligned on a decimal
position. The number is considered negative if a minus sign
either precedes or follows the number. Embedded minus
signs are removed. The application program is not notif ied
if any syntax or truncation errors are encountered. The
fo l lowing is  an example.  Al l  f ie lds are f ive posi t ion f ie lds.

Data
Entered

b 6 6 5 6
2.86b
-346 U
121-b
.1234
3/2/5
1A2BC
1-2-3
1-ABCt
162.3
$1.23
1.232
$36CR3

Data Returned and Aligned in Decimal Position
1 2 30

00056
00002
0003M
001 2J
00000
00325
0001 2
001 23
00001
0001 2
00001
0001 2
00036

00560
00028
003404
01216
00001
03250
001 20
01 230
00010
001 23
0001 2
001 23
00360

05600
00286
03400'
12106'
00012
32500
01200
1 2300
00100
01 230
001 23
01 230
03600

56000
02860
34oOO-
2 1 ood-
001 23
25000
1 2000
23000
01000
r 2300
01 230
1 2300
36000

4

60000
28600
40006
10000
o1234
50000
20000
30000
10000
23000
12300
23000
60000

I  
Non.numeric characters are t reated as i f  they did not  exist .'The 

last  decimal  encountered in the one used.
3Ch"ra"turc 

such as CR, D'R. etc.  do not  make a negat ive number.
"The character  d '  is  a X'DO'.

Number of Fields

A total of 256 fields can be defined for a printer or display
format. This cloes not include F-type output f ields. Any
number of these fields may be defined. The combined total
of Input, Outprut/lnput, and SPD fields cannot exceed 200
f ie lds.



A maximum of seven SPD f ields in the 3277 or 3275
Model 1 or thirteen SPD fields in the 3277 or 3275
Model 2 may be on any given display l ine. This is. of
course, because the minimum length of an SPD f ield is
six with no trail ing attribute or four if there is a trail ing
attribute. The minimum of six consists of : the defining
attribute, the designator, one data character, and three
tra i l ing nul ls .  The last  SPD f ie ld on a l ine can requi re as
few as four positions since the trail ing nulls are not required.

When mixing detectable and nondetectable fields, a maxi-
mum of 15 def ining and/or terminating attributes may be
on a given l ine. Whereas all f ields generate a defining
attribute, input and output/input f ields generate a defining
and terminating attribute.

Note: lt is possible to define up to 15 fields on a l ine by
positioning fields following the input and output/input
fields so that their defining attribute overlays the
terminating attribute of the previous field. However an
SPD field following an input and output/input f ield wil l not
overlay the previous terminating attribute. The leading
nulls cannot overlay terminating attributes. See Chapter g
for the use of nulls with SPD fields.

RECORD CONCEPTS

Fields are received from and passed to the application
program as data records. The user defines data record
formats by def ining the f ields on the f ield def init ion
forms.

Dirplay Output Record Format

When writ ing the init ial display format, data can be supplied
during execution time for output. output/input, and SPD
f ields. lf data is to be supplied, the format of the associated
output record is determined by the order and f ield lengths
of the fields as they are def ined on the f ield def init ion
torm. Field names, field lengths, f ield end positions (for
RPG SUBR92 use). and length of output record area
required are l isted on the printed output from DFGR.

Printer Output Record Format

When the init ial printer format is written, data can be
supplied during execution time. lf data is to be supplied,
the format of the associated output record is determined
by the order and field lengths of the fields as they are
defined on the field definit ion form. Field names, field
lengths, f ield end positions (for RPG SUBR92 use), and
length of output record area required are listed on the
printed output from PFGR.

Input Record Format

Since it is possible to receive data from each input, output/
input and SPD f ield defined, the input record area must
provide an assigned location for every f ield. The format of
the associated input record area is determined by the order
and f ield lengths of the fields as they are def ined on the
f  ie ld def  in i t ion form. The symbol ic  name, f ie ld length.
assigned end position for each input f ield (for RPG
SUBR92 use), and length of input record area required are
l is ted on the pr intout  f rom DFGR.

ruote.' With the Put Overrides operation, the application
programmer can choose between receiving input from all
fields or onf y from selected fields (see Put Overridel.

The order of processing an input record area is:

1.  Examine the CCP return code.

2.  Examine the at tent ion ident i f  ier  (AlD).

3. Process the fields in the input record area.

The at tent ion ident i f  ier  (AlD) is  a s ingle character  immed-
iately preceding the input f ields in the user's input record
area. The AID is set by the terminal when the operator
takes any action that produces an l/O interruption. The
AID identif ies the action (such as using the selector pen
on an SPD attention f ield) or key (program function or
program access keys) that caused the condition to be
generated. For a complete discussion on AlD, refer to
IBM 3270 lnformation Display System Component
Description, GA27-2749. The return code and the AID
must be examined before processing of f ields in the input
record area. The effective input length includes the AID
character.

Note: AID characters are shown at the bottom of the
printer/display layout sheet (Figure 8-2). The AID for
TEST REOUEST (0) is received by the application program
only when the block length specified in the terminal attri-
butes set is not large enough for the test being run (see
ELKL parameter of TERMATTR assignment statement in
CCP System Reference Martuall.

For CCP return code considerations, see Appendix E.
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1 .

2.

DISPLAY FORMAT GEN ERATOR

The display format generator routine does not run under
the control ol ' CCP. DFGR generates a 3270 display format
from display l iormat specifications. DFGR performs the
following funrctions:

7 .

Relads display format specification statements.

Producers a printout of the specification statements,
analyzes the specifications for errors, and logs
diagnostic error messages as required.

Builds the display format as a two-part table structure:

a. Fieldl Descriptor Table (FDT) - a table of
descriptive field information including the symbolic
name of the field.

b. 327C\ Data Stream - containing output data if
provided. and 3270 device-dependent control
information required for formatting all f ields
def ined.

Provides a printout of the display format as it
would appear on the 3270 display screen; the
printout shows field relations and screen positions
(5704-SC2 only) .

Provides a printout of f ield names, in the order in
which tlrey must appear in the output record area
if data from the Field Descriptor Table is required
by the arpplication program using the Display
Format Faci l i ty .

Producers a printout of all f ields defined for input
and the order  in  which they wi l l  appear in  the input
record errea.

Calculates and prints the following:

Length of the output record area required in DFF
program
Length of the input record area required in
DFF program
Decimal length of the field descriptor table
Decimal length of the 3270 output data stream
Decimal length of the 3270 input data stream

Places the d isplay format  in  a work f i le  ($WORK) on
disk and then catalogs the display format in an object
l ibrary on d isk.

Note: lf printer control on DFGR is used for a Katakana
printer, unpredictable results can occur because of new
line and end-of-message considerations. For this reason.
PFGR should be used to build a printer format for a
Katakana printer.

Printer/Display Layout Sheet

The printer/display layout sheet (Figure 8-2) is a planning
device. The application programmer uses it to plan the for-
mat and layout of the fields on the display. The completed
layout is then used as a guide when fi l l ing out the display
control and field definit ion forms (see Figures 8-6 and 8-7).

Notice the heavy l ine after position 40 and line 12 which
marks the boundary of the 48O-character display. The
heavy l ine after position 80 and line 24 marks the boundary
of the 1g2O-character display. The entire page is used for
the layout of printer formats.

Display Control Form

The display control form provides special information about
the display format which, in general, is unrelated to the
fields being def ined. One display control form is required
and must precede all f ield def init ion forms. (Both forms
appear on the Display Format Specifications sheet-see
Figures 8-5 and 8-7. Additionally, both forms appear on
the reverse of the sheet to be used as a template to verify
the position of data in the DFGR listings.)

3,

4.

5.

6.

b .

c .

d .

8.
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DISPLAY CONTROL

l d e . n t ' c a i , o n  S c q u . n . .

Figure 8-5. Display Control Form is tho First of Two Forms on th6 Display

See Figure 8-5 for the location of the following items:

Form Type-Column 1

The preprinted character C identif ies this as the
display control form.

Display Name -Columns 2-7

This entry is used to assign a unique name to a display
format. Entries in columns 2 and 3 are $2. The
remaining characters in the name may contain any
combination of alphabetic and/or numeric characters tr
plus any of the characters $, #, or @. Blanks may not
appear between characters in the name. All applica-
tion programs using a particular display format must
refer to it by its assigned symbolic name because each
display format is catalogued in the object l ibrary
under its symbolic name. The application program
uses the format's symbolic name when issuing a
PUT Message.

Field Name for lnitial Cursor Position-Columns 8-13

Enter the name of the f ield where the cursor is to be
positioned. lf a field name is specified, the cursor
will be positioned at the first character location of
the data f ield. The field must be unprotected. The
f ield name must begin with an alphabetic character
or one of the characters $, #, or @. The remaining
characters can be any combination or alphabetic,
numeric characters or any of the characters $, #,
or @. No imbedded blanks are allowed.

lf the field name is not specified, the clear before
writ ing entry (column 15) determines the init ial
cursor position.

Enter a 1 in this column if the display format is to be
used with a 480-character display or printer.

Enter a 2 in this column if the display format is to be
used with a l92Gcharacter display or printer.

lf more f ields are defined than can be displayed, an
error message occurs and all remaining f ield defini-
tion forms will be read but not processed.

Clear Before Writing-Column 15

Enter Y if the screen is to be cleared before writing
this display format. An entry of Y wil l also cause
the cursor to be positioned at l ine 1. position 1. of
the display. The cursor can be repositioned by
specifying a field name in columns 8-13.

Enter N if the screen is not to be cleared before writ-
ing this display format. In this case, the cursor wil l
not be positioned unless columns &13 contain a
field name; it remains at whatever position it
happened to be on the screen before the display
format was written to the screen.

l f  th is  co lumn is  b lank,  the defaul t  entry  Y is  assumed.

The entry N must be used if the format is to be an
overlay format (see index entry).

Format Specif ications Sheet

g Disptay Srze-Column1 4

E

E

E
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tr WCC -  Co lumns  16 -18

Enter the write control character in column 16 or
leave b lank and p lace an entry  (X)  in  e i ther  column
17 or  18.  Use Figure 8-6 to select  an entry  for
column 16.  The WCC al lows the user  fu l l  contro l
over certain device operations such as starting the
printer and resetting the keyboard.

l f  therer  is  an entry  (X)  in  e i ther  column 17 or  18,  a
defaul t  wr i te  contro l  character  is  ass igned and any
entry in  column 16 wi l l  be ignored.

l f  co lu rnns  16 ,17 ,  and  18  a re  a l l  b l ank ,  i t  i s  assumed
that thL. space character (X'40') is to be used for t l-re
WCC.

Defaul t  WCC select ions when column 17 or  co lumrr
18 contain an X, and operations associated with ear:h
defaul t  are as fo l lows:

Colunrn
Default WCC
(column 16) Operations Performed

17 (Screen) Character - C Restore the keyboard.
Reset the modified ,lata
rags.

18 (Printer) Character - O Start the print operation.
if Display Set length of character
Size entry l ine to 40.
i s l

if D'isplay Character - 8 Start the print operation.
Size entry Set length of character
is  2 l ine to 80.

Disk Sitorage Unit for Disptay Formats-Columns l9-
20

Enter  R 1,  F1,  R2,  or  F2 to speci fy  the locat ion of  the
object l ibrary where the display format is to be stored.
lf colr"rmns l9 and 20 are blank, the display format
wi l l  be p laced on the d isk f rom which the d isplay
format generation routine was loaded.

When execut ing wi th CCP (5704-SC2 only) ,  a l l
displarT formats must be stored either on the CCp
program pack or on the DSM system pack.

When execut ing wi th CCP (5704-SC2only) ,  d isp lay
formats may be stored in any simulation area. No.te
that all display formats must be stored in the same
simulat ion area.

lThis 
character  is  converted internal ly  to hex 64 for  a WCC by

DFGR when  gene ra t i ng  a  f o rma t ,  and  by  DFCR when  us i ng
the WCC in a Put  Overr ide oDerat ion.

Figure 8-6. Writo Control Characters

tr (UStWorld Trade Formafl-Column 21 (5704-SC2 Ontv)

Entry

blank

I

Explanation

U.S.  format

World Tiade format

Use column 21 to describe the function of the
decimal  point  and commas for  numer ic  input
edi t ing.  l f  th is  co lumn is  le f t  b lank,  the decimal
position is defined by the period. lf an I is
entered in  th is  column, the decimal  posi t ion is
defined by the comma.

g (Reserved)-Columns 22-23 are reserved and must be
lef t  b lank.

Operation
Output Device

Format

!t

J
o
v,

T'

I
o
Y

o
o
E,

F . 2
. 5 E
i ;

i i z

F
o
=
o
(|,
G

q)

. s 9
s o
o ( J

> =
; | l J

a z

qJ
( J o
g . g
P J

o ' i
<l o-

o
O Q '
! E c

F J

$ 
'r-

( o o .

( , ( l )
g . g
g J

o ' E
6 4

Yes

Yes
Yes

Yes 7

No +

No
Yes G P X 7
No F o W 6

No
Yes

Yes )
No o/ (g,

No
Yes E N 5
No D M U 4

No

Yes
Yes

Yes s #
No t I

No
Yes c L T 3
No B K S 2

No
Yes

Yes R z 9
No H o 8

No
Yes A J I

No 6 & 0
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@l Printer Control-Columns 24-71

New line and end-of-message orders can be included
in the display format for control of printouts. Each
order occupies a data position in the display and is
executed only when pr int ing.  The orders appear as the
graphics '5'and '9' respectively on a display screen
or dur ing a pr intout  when using a speci f ied l ine
length format in the WCC. New line and end-of-
message orders are ignored and treated as spaces if
the f ie ld in  f ront  of  e i ther  of  these orders is  a non-
display/nonpr int  f  ie ld.

l f  WCC is  speci f  ied in  column 16,  which wi l l  def ine
a format for a printer in an unformatted mode (not
40 or  80 characters per  l ine) ,  then new l ine (NL)
and end-of-message (EM) orders should be specified.
This may be accomplished in one of two ways (or
both) ;speci fy  up to 23 NL orders and one EM in
the contro l  card,  and/or  speci fy  any number of  NL
orders and one EM order  in  the f  ie ld def in i t ion state-
ment by use of the reserved keywords @@@NL and
@@@EM. l t  is  suggested that  a l l  NL and EM orders
be specif ied using only one or the other form (con-
t ro l  card or  f ie ld def  in i t ion statement  us ing the key-
words). lf both forms are used and an NL is specified
on the f  ie ld def  in i t ion statement  (@@@NL) for
a posi t ion in  a format  af ter  the last  new l ine speci -
fied on the control card (which is assumed to be an
EM),  that  last  contro l  card entry  wi l l  s t i l l  be con-
sidered an EM order. Since the reserved keywords
allow NL and EM orders to be specified in the same
order and method as fields, it is suggested that the
keyword method of specifying NL and EM orders
be used for unformatted printer operations (See
Additional Functions for the Field Definition State-
rrenf Chapter 8). For the 3288 printer eguipped with
the vertical forms control feature, a reserved keyword
(@@@FF) wi l l  inser t  the forms feed order  in to the
text stream. There is no way of specifying this order
on the control card.

Tcl specify control card NL and EM orders, each en-
t ry  consists  of  a l ine ( two columns) and a posi t ion
( two columns).  l f  the column 14 entry  is  1 ( for  smal l
screen),  enter  a number f rom 01 to 12 under l ine and
a number f rom 01 to 40 under posi t ion.  l f  the column
14 entry is  2 ( for  large screen),  enter  a number f rom
O1 to 24 under l ine and a number f  rom 01 to 80
under posi t ion.

Each entry, with the excepl:ion of the last entry, wil l
cause an NL order character to be inserted into the
specified location. The last entry wil l cause an EM
order character to be inserted. lf only one entry is
speci f ied,  the EM order  character  wi l l  be inser ted.

The new line and end-of-message orders specified on
the d isplay contro l  form wi l l  not  be d iagnosed.  An
NL or  EM may over lay another  f ie ld,  or  an at t r ibute
with no error messages or halts given.

lf NL or EM orders specified on the control card are
used wi th the l ine/par t ia l - l ine dupl icat ion funct ion
(@@@DP),  a warning message and a hal t  (U-F1) is
issued at the end of generation. See the Display For-
mat Generator messaqes.

Notes:
1.  For  a d iscussion of  new l ine and end-of-message orders,

refer to IBM 3270 lnformation Display System
Com ponen t Descri pt io n. G A27 -27 49.

2.  l f  pr in ter  contro l  on DFGR is  used for  a Katakana pr inter ,
unpredictable results can occur because of new line and
end-of-message considerat ions.  For  th is  reason,  PFGR
should be used to bui ld  a pr in ter  format  for  a Katakana
pr inter .

tr Continuation-Column72

lf more than twelve printer control entries are
required,  p lace an X in column 72 and make remain-
ing entr ies in  columns 24-71 of  the second card.
(Columns 2-23 of the secontj card must be blank.)
One cont inuat ion card is  a l lowed.  This prov ides for
NL contro l  for  up to 23 l ines wi th EM contro l  for
the last  l ine.

@ ldentif ication-sequence-.Columns 73-80

Enter  any character  for  sequent ia l  ident i f icat ion.
These columns wi l l  be ignored other  than to pr in t
them as part of the statement.
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Field Definit ion Form

An understanding of how to def[re fields (see Field Con-
cepts) is necessary to correctly complete the field defini-
t ion form. Rerfer to the printer/display layout sheet and
the d isplay contro l  form whi le  complet ing the f ie ld def in i -
t ion form. Each field in the display format must be speci-
fied on a field definit ion form. Enter an * in column 1 to
identify a comment statement. Comments can be used to
inc lude notes on the l is t ing produced by the Display
Format Generator program. Placement of the statements
is not restricterd (may appear before the display control
form, between continuation cards, etc) during a single-format
build. Placement of comments is not restricted when using
mul t ip le- format  bui lds,  but  a l l  comments before the
display contrc'l form of the next format build are printed
with the previous format build. See Figure 8-7 for location
of items described below:

I Form tdentif ier-Column 1

The pre lpr in ted character 'F ' ident i f ies th is  as a f ie ld
def in i t ion form.

A Fietd N:ame-Columns 2-7

Enter  i r r  co lumns 2-7 a unique f ie ld name (up to s ix
characters in  length) .  The f i rs t  character  must  be
alphabe: t ic  or  one of  the characters,  $,  #,  or  @. Re-
main inr t r  characters can be any combinat ion of  a lpha-
betic <lr numeric characters or the characters, i$, #, or
@. lmtredded b lanks are not  a l lowed.

The f i r - ' ld  names as def  ined are the symbol ic  names
used wlith Put Overrides applications.

Note: For more considerations, see Additionail
Functions for the Field Definition Statement in
th is  chapter .

E Field Stitrting Location-Columns 8-11

A l ine ( two columns) and a posi t ion ( two colunnns)
entry def ine the leftmost character position of the
f ie ld.  Al lowable entr ies are l imi ted by the d isplay
s ize (see column 14 of  the d isplay contro l  form).
l f  the d isplay s ize entry  is  1 ( for  smal l  screen),  r :n ter
a numberr  f rom 01 to 12 under l ine and a number
f rom 01 to 40 under posi t ion.  l f  the d isplay s i ;ze
entry is  2 ( for  large screen),  enter  a number f rom 01
to 24 under l ine and a number f rom 01 to 80 under
posi t ion.  F ie ld s tar t ing locat ions must  be speci f  ied
in numerically increasing order (see Planning the
Printer/D isplay Layoutl.

Field Length -Columns 1 2-1 4

The minimum f  ie ld length is  one.  The maximum
length for an output, input, or an output/input f ield
is 240 positions. An SPD f ield must be contained on
one l ine and is  therefore l imi ted to a length of  37 or
77 depending upon the display size (see Planning the
Pringer/Display Layout). lf the field is defined as a
numer ic  input  edi t  f  ie ld,  the length must  not
exceed 15.  This inc ludes a l l  ounctuat ion to be
removed.

Note: For more considerations, see Additional
Functions for t!rc Field Definition Statement in
this chapter.

Output, Type-Column 15

Enter  1 ,2,  or  5 (see Fie ld Concepts,  ear l ier  in  th is

chapter  ) .

Output, Data Source-Column 16

Enter  E i f  data is  prov ided when wr i t ing the in i t ia l

d isp lay format  dur ing execut ion by the appl icat ion
prograrn.

Enter  a G i f  data is  generat ion-def  ined (data is

entered in  columns 32'711 and a Put  Overr ide is  used

to overr ide the f ie ld dur ing execut ion.  Enter  an F for

an output  f ie ld having generat ion 'def ined data ( in

columns 32-71 only l .  Enter ing an F e l iminates the

Fie ld Descr iptor  Table (FDT) entry ,  which saves 14

characters of storage. However, the lack of this FDT

entry e l iminates the capabi l i ty  o{  overr id ing the f ie ld

dur ing execut ion.

Ei ther  a G or  an E can be entered and a Put  Overr ide

can sti l l  be used to override the field at execution time.

l f  th is  entry  is  b lank,  the defaul t  G is  assumed.

lnput, Type*Column 17

Enter  1 ,2,3,  4,5,  6,7 ,  or  8 (see Fie ld Concepts,

ear l ier  in  th is  chapter) .

lnput, Automatic Skip-Column 18

This entry  determines the terminat ing at t r ibute.
Enter  Y in  column 18 i f  automat ic  sk ip funct ion
is to be performed (see Autoskip and Cursor
Positioning).

Enter  N i f  automat ic  sk ip funct ion is  not  to  be per-
formed.

Defaul t  is  N i f  entry  is  le f t  b lank.

tr

E

tr

z

tr
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Figure 8-7. Field Definition Form on the Display Format Specifications Sheet

Output/l nput, Iype-Column 1 9

Enter 1,2,3,4,5,6,7 , or 8 lsee Field Concepts,
ear l ier  in  th is  chapter) .

Ott tpu t I npu t, Data Sou rce -Column 20

Enter  E i f  data is  prov ided when wr i t ing the in i t ia l
d isp lay format  dur ing execut ion by the appl icat ion
program.

Enter a G if data is generation-def ined and data is
entered in  columns 32-71.  Ei ther  a G or  an E may
be entered and a Put Override can sti l l  be used to
override the field at execution time.

l f  th is  entry  is  b lank,  the defaul t  G is  assumed.

Ou tpu t I n pu t, Automatic Skrp -Column 2l

This entry determines the terminating attribute of
the f  ie ld.  Enter  Y i f  the automat ic  sk ip funct ion is
to be performed (see Autoskip and Cursor
Positioningl .

Enter N if automatic skip function is not to be per-
formed. Default of N is assumed if entry is left
b lank.

U SPD, Type-Column 22

Enter  1 ,2,3,  4,5,  6,  or  7 See Fie ld Concepts,  ear l ier
in  th is  chapter .

E SPD, Data Source-Column 23

Enter  E  i f  da ta  i s  p rov ided when wr i t ing  the  in i t ia l

d isp lay  fo rmat  dur ing  execut ion  by  the  app l ica t ion
program.

Enter a G if  data is generation-def ined and data is

en tered  in  co lumns 32-71.  E i ther  a  G or  an  E may

be entered and a PUT Override can st i l l  be used to
over r ide  the  f  ie ld  a t  execut ion  t ime.

E
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l 0 cDecimal Position-Column 24 (5704-SC2 Onlv)

Errter a number from 0 through g to indicate that
th is  nunrer ic  f ie ld is  to  be scanned on input ,  a l l  non_
numeric characters are to be removed, and the
resul tant  number is  to  be a l igned on i ts  decimal
posi t ion.

o This number must  not  exceed the number of
posi t ions in  the f ie ld or  9,  whichever is  smal ler .

The f ie ld  may be  de f ined on ly  fo r  inpu t  f ie ld  types  3 .
4 ,6 ,  and 8  and fo r  ou tpu t / inpu t  f ie ld  types  3 ,4 ,  and 6 .

The le rng th  o f  the  f ie ld  must  no t  exceed 1b  charac ters .

(Reserved)-Columns 25-31 must be left blank.

characters overlapping other fields or attributes, an error
message and halt are issued. The position of the new line
and end-of-message orders on the display control form are
not checked.

lf printer control on DFGR is used for a Katakana printer,
unpredictable results can occur because of new line and
end-of-message considerat ions.  For  th is  reason PFGR
should be used to bui ld  a pr in ter  format  for  a Katakana
pr inter .

To specify printer control on a Field Definit ion statement:

Form Type-Column 1
Contains the preprinted character F.

Name -Calumns 2-7
@@@NL - Signifies a new line order is to be

generated in the display format
(see note) .

@@@EM - Signifies an end-of-message order is to
be generated in the display format.

@@@FF - Signifies a forms-feed order is to be
generated in the display format. This
order is valid only for printers having
the Vertical Forms Control feature.
When valid, the forms-feed order is
pr inted as a b lank;  when inval id ,  i t  is
displayed as a graphic ( (see note).
See IBM 3270 lnformation Display
System Com ponen t Desc ri p tion,
cA27-2749.

Norc:  f  here is  no restr ic t ion on the number of  new
l ine (@@@NL) or  forms-feed (@@@FF) orders that
can be generated.

F ield Starting Location-Columns 8- 1 1
Enter  the l ine number in  columns 8 and 9,  the
posi t ion number in  columns 10 and 11.  These
numbers indicate where the order  wi l l  be in  the
format. Each order occupies one position in a
format. These orders should be provided in
numer ical  ly  increasing order .

tr Dara-Columns 32-71

Data  rnay  be  prov ided fo r  Outpu t ,  Outpu t / lnpu t ,  o r
SPD f ier lds. Data must not exceed f ield length as
spec i f ied  in  co lumns 12-14.

l f  data exceeds 40 characters in length, place an X in
co lumn 72 and cont inue en ter ing  da ta  in  co lumn 32
of  the  nex t  l ine  ( leave co lumns 2-31  b lank) .

IE Contirtuation-Column72

l f  the  da ta  en t ry  must  cont inue beyond co lumn 7 ' l  ,
p lace  an  X in  co lumn 72 and cont inue en ter ing  da ta
in  co lumn 32 o f  the  nex t  l ine .  A  max imum of  f  i ve
cont inuat ion  l ines  are  a l lowed.

tr ldenti f icat ion-Sequence-Columns 73-80

Since these co lumns are  ignored o ther  than to  p r in t

them a$ part of the statement, they may contain any
characters.

Addit ional Frrnctions for the Field Definit ion Statement

Printer Control

An optional rnethod of providing new l ine and end-of-
message prinler control is to request the generation of
these orders  on  F ie ld  Def in i t ion  s ta tements .  An add i t iona l
control cal lecl forms feed can be specif ied for those printers
having the Vert ical Forms Control feature. The new l ine,
end-of-messar3e, and forms feed orders on f ield definit ion
statements are checked for posit ion. l f  there are control
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DFG R L/ne/Partial-Line Duplication DFGB Considerations for the Duplication Function

Line/partial-l ine duplication allows generation of duplicate . lf a l ine being duplicated contains both fields defined
fields on consecutive l ines without requiring Field Definit ion by Field Definit ion statements and fields generated by
statements for each duplicate field. Instead, one Field a previous duplication statement, only the fields defined
Definit ion statement is required to place the duplicate by Field Definit ion statements are duplicated.
f ie lds on the desi red l ine.  To a l low dupl icat ion,  enter  the
following on the Field Definit ion form: o Field names are assigned to fields generated under the

duplication process. The names have the format
Form Type-Column 1 'DPllpp'. The 'DP' indicates it is a duplicate field and

Contains the preprinted character F. ' l lpp'are the l ine and position where it is located. You
should avoid def in ing other  f ie lds us ing th is  convent ion

Field Name-Columns 2-7 because you could get duplicate field names.
@@@DP identif ies this as a duplication statement.
This means that this is a request to duplicate 6 o lf a field being duplicated extends to another l ine, or
f ie ld(s)  def ined in the Fie ld Def in i t ion statement(s)  l ines.  the ent i re f ie ld is  copied.
for the previous l ine.

o lf any DF.GR warning messages were issued (but no
Fie ldStar t ingLocat ion-Columns8-11 terminat ionmessages) ,ahal t (U-Fl ) is issued.  The

' Ihe 
l ine number,  co lumns 8 and 9,  ident i f ies on opt ions avai lable are:

which l ine to generate the duplicated fields. The
fields wil l be duplicates of the fields for the last 0 - Catalog the format and ignore the warnings.
def ined l ine.  Any number of  b lank l ines can
be left between the original l ine and the l ine on 3 - Cancel the program and DFGR will go to end
which the duplicate fields are being generated. of job.

The posi t ion number,  co lumns 10 and 1 f  .  is  an
optional entry. lt gives the position number on Examples of Duplication Functions: The following
the l ine where duplication is to begin. lf no examples are some of the ways to use the l ine and field
entry is made, the default is position 1. lf the duplication functions. The duplication function is indicated
position specified is in the middle of a field, DFGR by '@@@DP' in columns 2-6. The fields that are generated
starts to duplicate at the start of the next f ield. from this duplication function are between the l ines of

asterisks, starting with the l ine with the comment
Fie ld Length-Columns 12-14 'GENERATED DUPLICATION FIELDS'and ending wi th

the  l i ne  w i t h  t he  commen t 'END OF GENERATED
Number of Fields: The number entered specifies DUPLICATION FIELDS,.
the number of  f ie lds to dupl icate (see columns 8-11
for  s tar t  posi t ion) .  l f  the number of  f ie lds is  not
specified or if the number of f ields specified is
greater than the number of f ields available to be
duplicated, all f ields after the start position of
that  l ine (columns 8-1 1)  are dupl icated.

Number of Lines: lf an @ is entered in column 12,
fo l lowed by a number in  13 and 14,  th is  number
specifies the number of t imes to duplicate the
last  l ine wi th f ie ld def in i t ions.  l f  co lumns 13 and
14 are le f t  b lank i t  wi l l  dupl icate the l ine once.

No other entries on the duplication statement
are recognized.
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oE Whole Line Duplication (Columns l2-14 blank)

The duplication instruction (@@@DP) indicates
dupl icat ion of  f ie lds on l ine 4.  Columns 12-14 on
the duplication card are blank, so the default is to
duplicate one whole l ine. This would be the same as
specifying @01 in columns 12-14. One field and one
new l ine are def ined on l ine 3,  which is  the l ine
previous to l ine 4.  This f ie ld and new l ine are
dupl icated on l ine 4.

Whole Line Duplication (Columns 12-14 non-btank)

The duplication instruction (@@@DP) indicates dupli-
cat ion on l ines 9,  10 and 11.  Column 12 conta ins
the character '@' which indicates l ine duplication.
The character 3 in column 14 indicates the previously
defined line is to be duplicated three times. Since
nothing is specif ied in the position columns (columns
10 and 11) ,  the whole l ine wi l l  be dupl icated.  There
are three fields, a forms-feed order (@@FF) and a
new l ine order  (@@@NL) on l ine 7.  Since l ine 8
contains no fields or forms-feed orders, the entries
on l ine 7 wi l l  be dupl icated on l ines 9,  10 and 11.

Partial Line D upl ication

The duplication instruction (@@@DP) indicates
dupl icat ion on l ine 15 of  everyth ing on the previous
nonblank l ine from position 20 to the end of that
l ine.  Column 12 conta ins the character  @ which indi -
cates l ine dupl icat ion.  The character  1 in  column 14
indicates the l ine is to be duplicated one time. The
characters 20 in columns 10 and 1'l indicate everything
from position 20 to the end of the l ine should be
duplicated. In this case two fields, TESTC and
TESTD, wi l l  be dupl icated on l ine 15.

Field Duplication

The duplication instruction (@@@DP) indicates
duplication on l ine 22 of three fields from the
previous nonblank l ine,  beginning at  posi t ion 20.
Column 12 is  b lank,  and column 14 conta ins a
character 3 indicating field duplication. Three fields
were specified to be duplicated but only two fields
were specified on l ine 20 from position 20 to the
end of the l ine. In this case only these two fields
are duplicated.

Field Duplication

The duplication instruction (@@@DP) indicates
duplication on l ine 24 of the two fields from the
previous nonblank l ine beginning at  posi t ion 1.
Column 12 is  b lank indicat ing f ie ld dupl icat ion.
and column 14 contains a character 2. indicating
two fields are to be duplicated. In this case the
first two fields from line 23 are duplicated on
line 24.

o
tr

g
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OCL Considerations for the Display Format Generator

The following OCL statements are required when either
s ingle or  mul t ip le formats are bui l t :

// LOAD tiCCPDF.unit

/  /  FILE N,AME.$WOR K,UN IT.

R ETI \ IN.S.TRACKS-2

,PACK-packid,

/ /  RUN

When reading from the system input device, be sure that
the display fo,rmat statements immediately follow the
RUN statement. A /* follows the format statements. The
statements arie read from the system input device and
written into a $SOURCE fi le. lf the display format state-
ments require more than five tracks of a fi le, define a
$SOURCE f i le  wi th an adequate number of  t racks.  l f  a
$SOURCE fi le OCL statement is not specified, a S-track
$SOURCE f  i le  is  automat ica l ly  a l located on the uni t  f rom
which $CCPDIF was loaded.

When reading from the source l ibrary, specify a $SOURCE
file with enorlgh tracks to contain all the display format
statements in the source l ibrary. A COMPILE is also
required with the following parameters:

/ /  COMPIt-E SOURCE-name of  source data,UNlT-

where UNIT is the location of the source l ibrary i

Notes:
1.  For  mul t ipr le  format  bui lds in  a s ingle run,  the input

stream must not contain delimiters between the display
formats. lnstead, the C in column 1 of the display con-
trol form indicates the start of another input,

2. Enter an asterisk (*) in column 1 to identify a comment
statement. Comments may be used to include notes on
the l isting produced by the Display Format Generator
routine. Comments can be placed anywhere in the for-
mat  bui ld ;  however,  on mul t ip le format  bui lds,  a l l  com-
ments enterred before the display control form of the
second or l later format builds are printed with the previous
format build.

Display Format Generator Diagnostic Messages

During its processing, the display format generator (DFGR)
diagnoses errors in the Display Format Specifications and
logs diagnostic messages on the system logging device. Refer
to the CCP Mesnges Manual, GC21-51 70, tor a list of the
diagnostic messages.

Since DFGR cal ls  the Over lay L inkage Edi tor  to  put  the
formats into the object l ibrary, it is possible to get Overlay
Linkage Edi tor  hal ts  when using the DFGR.

t:rl
t5J

It;l
{ l;)
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PRINTER FORMAT GENERAToR RoUTINE (PFGR) Printer/Disp|ay Layout Sheet

The Printer Format Generator routine does not run under The printer/display layout sheet is the same as that used
the control of CCP. PFGR generates. a 3270 printer format for DFGR (Figure 8-2). The application programmer uses
from printer specifications in the following functional steps: this form to plan the format and layout of the fields on the

printer. The completed layout is then used as a guide to
1. Reads printer format specifications statements. complete the printer control and field definit ion forms (see

Figures 8-8 and 8-9).
2. Produces a printout of the specification statements,

analyzes the specifications for errors, and logs diag- The layout is 132 positions per l ine, the maximum platen
nosticerror messages as required. length. Other platen lengths used are 120 and .|26 posi-

tions per l ine.
3. Builds the printer format as a two-part table structure:

a. Field Descriptor Table (FDT) - containing descrip-
tive field information, including the symbolic printer control Form
name of the field

b- 3270 Data Stream - containing output data, if The printer control form provides special information about
provided, and3270 device'dependent control the printer format which, in general, is unrelated to the
information required for formatting all f ields fields being defined. One printer control form is required
defined and must precede all f ield definit ion forms. (Both forms

appear on the Printer Format Specifications sheet-see
4- Provides a printout of f ield names, in the order in Figures 8-4 and g-g.)

which they must appear in the output record area if
data from the Field Descriptor Table is required by
the application program using the Display Format
Facil ity.

5. Calculates and prints:
a. Length of the output record area required in the

DFF program
b. Decimal length of the Field Descriptor Table
c. Decimal length of the 3270 output data stream

6. Places the printer format in a work fi le ($WORK) on
disk, then catalogs the printer format in an object
l ibrary on disk.
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Figure 8-8' Printer Control Form is the First of Two Forms on the Printer Format Specif ications Sheel

E

a

Entries on the printer control form are as follows:

Form Type-Column 1

The prepr inted character  H ident i f ies th is  as the
pr inter  contro l  form.

Printer Format Name-Columns 2-7

This entry  is  used to assign a unique name to a
pr inter  format .  Entr ies in  columns 2 and 3 are $2.
The remaining characters in the name can consist of
any combinat ion of  a lphabet ic  and/or  numer ic  char-
acters plus any of the characters $, #, or @. Blanks
may not appear between characters in the name. The
length of the name can be from three to six characters.
Al l  appl icat ion programs using a par t icu lar  pr in ter
format must refer to it by its assigned symbolic name,
because each printer format is cataloged in the object
l ibrary under i ts  symbol ic  name.

Printer Size-Column 8

Enter  a 1 or  leave th is  column blank i f  the pr inter
format is to be used with a 480-character printer.

Enter  a 2 in  th is  column i f  the pr inter  format  is  to
be userj with a 192O-character orinter.

l f  morre f ie lds are def ined than can be d isplayed,  an
error  n ' lessage is  issued;  and a l l  remain ing f ie ld def in i -
t ion forms are read but not processed.

5l Platen Length-Column 9

Enter  a  1  in  th is  co lumn i f  the  pr in te r  used has  a

120-character platen.

Enter  a  2  in  th is  co lumn i f  the  pr in te r  has  a

1  26-charac ter  o la ten .

Enter  a  3  o r  leave th is  co lumn b lank  i f  the  pr in te r  has

a 1 32-character platen.

tr Line Leryth-Columns 10-12

Enter  in  these co lumns the  length  o f  the  l ine  to  be
pr in ted .  Va l id  l ine  length  can be  f rom 001 to  the
p la ten  length  spec i f ied  (see co lumn 9) .  A  f ie ld  can-

not extend beyond the l ine length specif ied.

E Lines Per Page-Columns 13-14

Enter  the  to ta l  number  o f  l ines  (page length) ,  f rom

1 th rough 99 ,  tha t  can  be  pr in ted  on  a  s ing le  page.

l f  c o l u m n s  1 3 - 1 4  a r e  l e f t  b l a n k ,  t h e  d e f a u l t  v a l u e

is  66  l ines  per  page.

E
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A MuttiplePages-Column l5

Enter  an X in th is  column i f  the pr inter  format  re-
qui res more than one page.  l f  th is  co lumn is  b lank,
all f ields are printed on one page. Any field that has
a line/position value less than the previous field
specified is f lagged with an error message, and the
format  is  not  bui l t .  l f  th is  co lumn conta ins an X and
a field has a line/position value less than the previous
field specified, the field is placed on the next page at
the line/position value given. Processing of the
remain ing f ie ld cont inues.

tr Vertical Forms Feed-Column 16

Enter  an X in th is  column i f  a  3288 pr inter  is  used
with the option to support the forms-feed function.
Forms-feed is not used if this column is left blank.

Note: The Katakana feature does not support vertical
forms feed.

g Disk Storage Unit for Printer Formats-Columns 17-1g

Enter  R1 ,  F1,  R2,  or  F2 to speci fy  the locat ion of
the object l ibrary in which the printer format is to be
stored.  l f  co lumns 14 and 15 are b lank.  the pr inter
format is stored on the disk from which the printer
format generation routine was loaded.

When CCP is executing, all printer formats must be
stored on either the CCP program pack or the DSM
system pack.

IE Katakana Printer Format-Column 19

Enter  an X in th is  column i f  the format  to be gener-

ated is to be used on a Katakana printer other than a
3287 or 3289. (3287 and 3289 Katakana printers are
to be t reated the same as non-Katakana pr inters. )

Leave th is  column blank for  a l l  o ther  pr in ters.  For-
mats generated for a Katakana printer should not be
used on a non-Katakana pr inter  because unpredict -
able resul ts  wi l l  occur .  Non-Katakana formats should
not  be run on Katakana pr inters.

tr Print/No-print-Column20

Enter  P  or  leave th is  co lumn b lank  i f  the  in i t ia l

fo rmat  (no t  mod i f ied  by  an  opera t ion)  i s  to  be

pr in ted  on  the  3270 pr in te r .

Enter  N i f  the  in i t ia l  fo rmat  i s  no t  to  be  pr in ted .

E (Reserved) -Co lumns 21-72

These columns are reserved and are to be left  blank.

tr ldentification-Sequence-Columns 73-80

Enter any characters for sequential identif ication.
These columns are ignored other than to be printed

as part of the statement.
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Figure 8-9. Field D€finition Form on th€ Primo? Format Specifications Shea

Field Definit ion Form E

Refer to the printer/display layout sheet and the printer
control form while completing the field definit ion form.
Each field in the printer format must be specified on a field
def init ion form. When defining fields using PFG R, do not
allow space fror defining and terminating attributes, as
PFGR does not generate field defining or terminating attri-
butes. The amount of printer buffer space specified need
only be the lerngth of the data and the printer control char-
acters (NL, EM, FF). See Figures 8-4 and 8-9 for the loca-
tion of the following items:

E Form l'ype-Column 1

The prerprinted character L identif ies this as a field
definit ion form for the Printer Format Generator.

A Field Nlame-Columns 2-7

Enter irr these columns a unique field name that is
from one to six characters in length. The first charac-
ter mu!;t be alphabetic or a $, #, or @. The remaining
characters can consist of any combination of alpha-
beiic and/or numeric characters plus any of the
characters $, #, or @. Avoid assigning names begin-
ning with @@ because these characters identify
special function requests. Avoid field names starting
with D followed by five numeric characters when us-
ing the field duplication function. Embedded blanks
are not allowed.

Field Starting Location-Columns 8-1 2

A line entry (two columns) and a position entry
(three columns) define the leftmost character of the
fiefd. Allowable entries are l imited by the printer
size, line length, and lines per page entries (see
columns 8,  10-12,  and 13- '14 of  the pr inter  contro l
form).

ln the l ine field (columns 8-9), enter the number
(01-99 not to exceed the value in the /rnes per page
field) of the l ine that the field is to occupy in the
output.

ln the position f ield (columns 10-12l- . enter the
number (001 to the value specified in the line length
field) of the position on the l ine that the field is to
occupy.

The field starting locations must be consecutive and
must not exceed the length of the printer buffer.
Determine the number of characters used in the
printer buffer as follows:

o lf the vertical forms-feed order is not active (blank
in column 16 of the printer control form), add
the following to calculate the buffer required to
build the format:
a. Total length of all f ields defined.
b. Number of all unused positions on a l ine that

precede the last f ield in the l ine.
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c. One character for each new line (NL) order
when building a format for a non-Katakana
printer, or two characters for each NL order
when bui ld ing a Katakana format .  An NL
occurs each time that the last position in a l ine
does not contain a character. Only the last l ine
that contains a field and all previous l ines are
included in this count. lf the last position in a
line contains a character and the l ine length is
equal to the platen length, the printer auto-
matically advances to the next l ine and an NL
is not required.

d. One character for an end-of-message (EM)
order when building a format for a non-Kata-
kana printer, or two characters for an EM order
when building a format for a Katakana printer.

r lf the vertical forms-feed order is active (an X in
column 16 of  the pr inter  contro l  s tatement) ,  add
the following to calculate the buffer required to
bui ld  the format :
a. Total length of all f ields defined.
b. Number of all unused positions that precede

the last  f ie ld in  a l ine.  Exclude l ine 01,  posi t ion
001, from this count on all but the first page
of the format (this position is unusable after a
forms-feed order).

c. One character for each new line (NL) order.
An NL occurs each time that the last position
in a l ine does not contain a character. Only
the last l ine to contain a field on each page and
all previous l ines on that page are included in
th is  count .  l f  the last  posi t ion in  a l ine conta ins
a character and the l ine length is equal to the
platen length, the printer automatically advances
to the next  l ine and an NL is  not  requi red.

d. One character for each page (excluding the
last page) that does not contain any fields on
the last l ine of that page.

e. One character for an end-of-message (EM)
order.

fy'ote.' When a small print buffer is used (l in
column I of the printer control form), the preced-
ing calculations must not exceed 480 characters.
When a large printer buffer is used (2 in column
I of the printer control form), the preceding
calculations must not exceed 1920 characters.

Field Length-Columns 1 3-1 5

The minimum f ie ld length is  1.  The maximum f ie ld
length is the l ine length value entered in columns
1O-12 ot the printer control form.

tr

tl

E

tr

g

IE

E Data Source-Column 16

Enter an E if data is provided when the init ial display
format is written during execution by the application
program.

Enter a G if data is generation-defined (data is
entered in columns 32-7 1l and a Put Override is
used to override the field during execution.

Enter an F if an output f ield has only generation-
def ined data ( in  columns 32-711.  Enter ing an F
el iminates the Fie ld Descr iptor  Table (FDT) entry ;
this elimination saves 14 characters of storage.
However. when the FDT entry is eliminated, the
field cannot be overridden during execution.

Either a G or an E can be entered, and a Put Override
ian sti l l  be used to override the field at execution time.

l f  th is  entry  is  b lank.  defaul t  G is  assumed.

Repeat Last Character-Column 17

Enter an X in this column if the last character entered
in columns 32-71is to be repeated to the end of  the
field. For example, if 20 asterisks (*) are to be
printed, define a field 20 characters long; place an
aster isk in  column 32;  and enter  an X in column 17.
The result wil l be a field of 20 asterisks.

R eserved-Columns 1 8-31

These columns are reserved and must be left blank.

Data-Columns 32-71

Enter the data for the generation-defined fields.
Data must not exceed the field length specified in
columns 13-15. lf the data exceeds 40 characters,
place an X in column 72 and continue entering data
in column 32 of the next l ine (leave columns 2-31
blank). lf an execution-defined field is specified (E
in column 16) ,  co lumns 32-71 are ignored.

Con tin uation-Col umn 72

lf the data entry exceeds 40 characters, enter an X
in column 72 and continue entering data in columns
32-71 of the next l ine. No more than three continu-
at ion l ines are a l lowed.

I den ti ficati on -Seq uence-Col u mns 73-80

Enter any characters for sequential identif ication.
These columns are ignored other than to be printed
as part of the statement.
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Printer Control on the Field Definition Statement

A method of supplying forms-feed printer control is to
request the generation of these orders on field definit ion
statements.

Notes:
1.  Mul t ip le pages must  be speci f ied (an x in  column 15 on

the printer control form) if printer control is used.
2. The Katakana feature does not support vertical forms

feed.

To specify printer control (forms feed) on a field definit ion
statement, enter the following:

E Fornr Type-Column 1

The preprinted character L identif ies this as a field
definit ion for the Printer Format Generator.

E Field llame-Columns 2-7

To inclicate either a forms-feed order (for 3288
printens with the Vertical Forms Control feature) or
to generate multiple NL orders to advance the printer
to l ine 01, position 001 of the next page, enter
@@@F:F.

Note: lt a 3288 printer with the Vertical Forms
Control feature is given the forms-feed order, the
printer is advanced to l ine 01. position 002, of the
next page. Placing the forms-feed order at the end
of a print buffer is not recommended. When a
val id  FF order  is  p laced at  the end of  a or in ter
format. the 3288 printer wil l stop printing and
wi l l  sk ip to l ine 02 of  the next  form.

PFG R Line/Partial-Line Duplication

PFGR supports  a l ine/par t ia l - l ine dupl icat ion feature to
allow a def irred field (the master) to be duplicated on
following ourtput l ines. The master l ine must be defined
first; the duplicated l ines must be defined immediately
following the master l ine definit ion and must be entered in
ascending order. Any number of blank l ines can be left
between the master and duplicated l ines on the output
form. The cluplication request is entered as follows:

E Form Type-Column 1

The preprinted character L identif ies this as a field
definit ion for the Printer Format Generator.

Field Name-Columns 2-7

Enter @@@DP to indicate the duplication request.
The master f ield muit immediately precede this
entry. This request causes the field(s) defined in the
master f ield definit ion statement to be duplicated in
a new location.

F ield Starting Location-Columns 8-1 2

Aline entry (two columns) and a position entry
( three columns) def ine the hor izonta l  output  l ine
where the master l ine is to be duplicated and the
position of the first character to be duplicated.

ln the l ine entry (columns 8-9), enter the output l ine
number that is to contain the duplicate of the master.
L ine numbers must  be in  ascending order ,  though
any number of blank l ines. can be left between the
output  l ines.

The position entry (columns 1 0- 1 2), an optiona
entry, defines the first position of the master to be
duplicated. lf the position specif ied is not the start-
ing posi t ion of  the f ie ld wi th in a l ine,  dupl icat ion
starts at the beginning of the next f ield. lf the posi-
tion entry is left blank, duplication begins at position
0 0 1 .

a

E

tr Fietd Length-Columns 13-15

This entry ,  an opt ional  entry ,  speci f ies the number

of f ields to be duplicated from the master. lf no

entry is  made in these columns,  a l l  f ie lds beginning
at the point specified in the position entry are dupli-
cated. lf the number specif ied is greater than the
number of  master  f ie lds on the l ine,  dupl icat ion
begins with the first f ield specified and continues to
the last f ield of the master.

l f  the master  is  to  be dupl icated on a number of
consecutive output l ines, enter the character @ in
column 13 and the number of  t imes the l ine is  to  be
dupl icated on the output  in  columns 14 and 15.

The remainder of the duplication statement must be left

b lank.

Notes:
1.  l f  a  dupl icat ion request  s tatement  conta ins both f ie ld

definit ion statements and fields generated by a previous

dupl icat ion statement ,  only  those f ie lds def ined d i rect ly
by f ield definit ion statements are duplicated.

2. Field names are assigned to fields generated under the
duplication process. Such names have the form
Dl lppp.  where l lppp indicates the l ine and posi t ion loca-
t ions.  Avoid def in ing other  f ie lds us ing th is  convent ion
because duplicate f ield names could result.



Example of a Format Written for the printer Format
Generator: Following is an example of a format written
for the Printer Format Generator. The tine and position
values (columns 8-12) on the field definit ion statements in
the example (part E ) are the placement of each field on
the page when printed on the 3270 printer lpart f l ).

When generation-defined data is specified (G in column l6l,
the data supplied in columns 32-71 for the length specified
in columns l3-15 is printed on the 3270 printer.

When execution-time data is specified (E in column 16)
and the Display Format Test routine (DFTR) is being run,
asterisks are placed in the field and printed. The DFTR
can be used for either printer or display formats. When
execution-time data is used with the Display Format Con-
trol routine, the data supplied during execution is placed
in these fields.

When the repeat-last-character function is specified, the
last character supplied in columns 32-71 is repeated to
the end of the field.

The duplicate l ine function for pFGR is the same as the
duplicate line function for DFGR (see Examples of Dupti-
cation Function). The only variation is the method of
supplying f ield names on the duplicated l ine statements;
the position value is three characters instead of rwo
characters.

flote.' See 3284/3286 Printer Considerations in Chapter 2.
H t 2 P F 0 2 1 3 1 1 0 9 9 X  R l

Jtr r-rz o2or,o i,8c
- LB3 02029 5E

Lr4 04001 93GX
LB5 05010 10c
L-86 05020 30E
LB7 0?020 30E

LaaaDP 08

CUSTS'IER MfiBER

ADDRESS -

QUANTITY _

I TEM NI.}I3ER

++*#*+fi****+++****f{##*t*#ss**##+****+ GENERATED DJpLICATIO,I FIELDS
LDo802008020 30E
***+#H***********+*********+*****#****#s+* EID OF GENERATED U,JpLICATIo|.I FIEI,_DS

LB8 09040 10E
t39 11,01,0 l,16
LB10 1 1021 3E
LBll X3010 14c
LB12 1,3024 2E
LBl,3 15001, 93GX

$ZPFO2 PRINTER

EXECUTIO.I TIME DATA - OIJTPUT AREA FORMAT

FM.I4AT INFMMATICI.I

Elr{D POSITISIS FCR RPG PRmRAMS

1 T  F I E L D  F I E L I )
t NAME LEI.IGTH

END
POS I TI0.l

F IELD FIEL.D END *  F IELD FIELD END *
NME LEIIGTH POSITION * NAME LEi.IGTH POSITIO\] +

+ opcoDE 004 0004
+ $cPF02 006 0020
+ Bt 0 003 0L29

* LEI.]GTH OO4
* 83 006
* Bt,2 002

0008 * TMNA}IE 006 00t 4 *
0026 + 86 030 0056 *
01,31 r

LENGTH OF O,JTPUT RECM,D AREA REQUIRED IN DFF PROGRM
RPG *SLER9z+ - 0131 oTHER _ 0123

INFMMAIION FOR USE UJRIN: CCP ASSIGMENT STAGE

DECIMAL LEI€TH OF THE FIELD DESCRIPTS, TABLE IS O],12
DECIMAL LEMTH tr THE UJTPUT TEXT IS O2:,3THE

cusTcHER N.Ji{BER - ###

*#*++{****H**#**#*#H***W***##***+**s#****8####8*********

ADDRESS - ***#****#****s#*#**+

QUANTITY . +8

ITEM t'Lr'IBER - **

+s#*s******#*S*#*g##{*g**###H#**W#*********Ss****##
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OCL Considerations for the Printer Format Generator

The followinrg OCL statements are required when either
s ingle or  mul t ip le formats are bui l t :

I ILOAD l lCCPPF,uni t

,PACK-packid,

RET,AIN-S,TRACKS-2

/ /  RUN

When readinr; from the system input device, be sure that
the printer format statements immediately follow the RUN
statement. !r /* follows the printer format statements.
The statemerrts are read from the system input device and
written into a $SOURCE fi le. lf the printer format state-
ments requi re more than f ive t racks of  a f i le ,  def ine a
$SOURCE { i le  wi th an adequate number of  t racks.  l f  a
$SOURCE f i le OCL statement is not specified, a 5-track
$SOURCE { i le  is  automat ica l ly  a l located on the uni t  f rom
which $CCPPF was loaded.

When reading from the source l ibrary, specify a $SOU RCE
file with enclugh tracks to contain all the printer format
statements in  the source l ibrary entry .  A COMPILE is  a lso
required with the following parameters:

where UNIT is the location of the source l ibrary.

Notes:
1.  For  mul t ip le format  bui lds in  a s ingle run,  the input

stream must not contain delimiters between the orinter
formats. Instead, the H in column 1 of the printer con-
trol form indicates the start of another input.

2.  Enter  an aster isk (* )  in  column 1 to ident i fy  a comment
statement. Comments may be used to include notes on
the l isting produced by the Printer Format Generator
routine. Comments can be placed anywhere in the for-
mat  bui ld ;however,  on mul t ip le format  bui lds,  a l l
comment$ entered before the printer control form of
the second or later format builds are printed with the
previous format  bui ld .

Printer Format Generator Diagnostic Messages

Dur ing i ts  proce-ss ing,  the pr inter  format  generator  (PFGR)
diagnoses errors in the Printer Format Specifications and
logs diagnostic messages on the system logging device.
Refer to the CCP Messages Manual, GC21-5170, f or a l ist
of the diagnostic messages.

Because the PFGR also cal ls  the Over lay L inkage Edi tor
to put the formats into the object l ibrary, it is possible
to get  Over lay L inkage Edi tor  hal ts  dur ing PFGR processing.

// FTLENAME-$woRK ,,,\,,r Il;i''-'' il;i



DISPLAY FORMAT CONTROL ROUTINE (DFCR)

The display format control routine operates under CCp to
support formatted displays (screen or printer). as generated
by DFGR and PFGR, for  the IBM 3270 Informat ion Display
System.

Model l0 and Model l2 DFCR: The control routine is
loaded along with the first application program that requires
DFF. In addi t ion to the usual  user  a l locat ion and in i t ia t ion
tests, CCP must make sure there is enough storage for
DFCR before the program can start. The DFCR and the
output hold area(s) are loaded at either the upper or lower
boundary of the user program area and remain in main
storage unt i l  the last  appl icat ion program using DFF termin-
ates. The space occupied by the DFCR will then be made
avai lable for  other  uses.

Model l5 DFCR: The DFCR is loaded into the resident
portion of CCP during Startup and remains resident in
main storage throughout the CCP run.

The facil i t ies can best be described in terms of output and
input  operat ions.  F igure 8-10 shows an example of  the
operations performed by DFCR.

DFCR Functions for Output are:

o Automatically retrieves the printer or display format
requested by the application program.

. Merges execution time data supplied by the application
program with the 3270 data stream at the proper field
location; checks numeric fields for negative values.

o lf necessary. splits the 3270 data stream into blocks and
sends each block separately to the 3270. See Hold Area
for a discussion of blocking.

o Provides application programs with the capabil ity of
modifying (overriding) the attributes, data content, or
both of any field currently at the display. lt also
allows the application program to receive input from
only selected fields.

o Provides the Copy operation which can be used to
transfer a printer or display format between devices
attached to the same control unit.

. Provides the Erase operation which can be used to
clear all unprotected fields and reset the device for data
entry for the terminal operator.
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Figure 8-1O. DFCR Funct ions

I
F i e l d  I
Descri ptor
Table I

3270 Display System

An app l ica t ion  program runn ing  under  CCP requests  a  par t i cu la r  fo rmat  by  i ssu ing  a  Put  Message opera t ion .

spec i fy ing  the  symbol ic  name o f  the  fo rmat .  (The symbol ic  name is  de f ined in  co lumns 2-1  o f  the  d isp lay

cont ro l  fo rm. )

The D isp lay  Format  Cont ro l  Rout ine  (DFCR)  reads  the  reques ted  fo rmat  f rom the  ob jec t  l ib ra ry .  (Format

was p laced in  the  ob jec t  l ib ra ry  by  the  D isp lay  Format  Genera tor  o r  the  Pr in te r  Format  Genera tor . )

The f i rs t  par t .  the  f ie ld  descr ip to r  tab le ,  i s  read in to  an  area  appended to  the  user  p rogram.

The second par t ,  the  327Odata  s t ream fo r  th is  fo rmat ,  i s  read in to  the  ou tpu t  ho ld  a rea  appended to  the  DFCR

The fo rmat  i s  passed f rom the  ou tpu t  ho ld  a rea  to  CCP fo r  t ransmiss ion  to  the  d isp lay  s ta t ion .
o
o



DFCR Functions for lnput are:

Creates a data record area baseci on f ields received, or not
received, from the display format at the terminal.

Pads alphameric data on the r ight with spaces; r ignt-
jus t i f  ies  da ta  in  numer ic  f  ie lds  and pads  i t  on  the  le f t
with spaces.

o  Examines  numer ic  f  ie lds  fo r  negat ive  va lues .

3270 DISPLAY OPERATIONS

Requests for 327O display operations are l ike other CCp
communications l /O requests; that is, each request is
issued th rough the  communica t ion  serv ice  subrout ine  (by
means o f  a  macro  in  Bas ic  Assembler )  and must  oe  accom-
panied by a parameter l ist and a record area. The parameter
l ist contains information necessary for the operation
requested as well  as a location in which CCP wil l  set a
re tu rn  code ind ica t ing  the  resu l ts  o f  the  opera t ion .  For
cer ta in  opera t ions ,  the  programmer  must  supp ly  add i t iona l
inforrnation in the record area besides the terminar name
and data .  For  example ,  when request ing  tha t  a  d isp lay
format be writ ten to a 3270, the name of the display for-
mat  i s  g iven  in  the  record  area  fo l low ing  the  te rmina l  name.

See the sections for each language to determine such things
as: the placement of op codes, return codes, input/output
lengths .  and symbol ic  te rmina l  names.

DFF operations are always in mesage rnode (see index
ent ry ) .  Record  and b lock  mode opera t ions  are  no t  va l id
w h e n  u s i n g  D F F .

Operation Considerations With DFF

Copy,  Erase,  and Put  Over r ide  are  opera t ions  prov ided
spec i f i ca l l ' y  fo r  DFF users .  These opera t ions  are  descr ibed
in  de ta i l  in  th is  sec t ion .  Use o f  the  Put  Message opera t ion
to  p lace  the  in i t ia l  fo rmat  on  the  screen or  p r in te r  i s  a lso
descr ibed.  Cons idera t ions  fo r  us ing  the  remain ing  CCP
opera t ions  under  DFF are  g iven in  th is  sec t ion  and under
Operation,s in Chapter 2. See Examples at the end of this
chapter  fo r  examples  o f  us ing  CCP opera t ions  under  DFF.

Put Message

The Put Message is used to request :hat a particular printer
or display format be retrieved from the object l ibrary and
sent  to the designated terminal .  This  operat ion is  used to
send either a complete new format cr an overlay format to
a terminal (see Display Concepts lo. Overlay Screensl .

One o f  the  above va lues  must  be  used depend ing  upon the
programming language.  The name c f  the  pr in te r  o r  d isp lay
fo rmat  to  be  sent  to  the  te rmina l  must  appear  in  the  f i rs t
six posit ions of the record area immediately after the ter-
mina l  name.  l f  the  name o f  the  fo runat  i s  less  than s ix
characters in length. i t  must be left  just i f ied and padded
wi th  b lanks .  The ou tpu t  leng th  mu: ; t  inc lude the  s ix -charac '
ter format name. l f  there is no data to be added to the
format  (no  f  ie lds  de f  ined  as  requ i r ing  execut ion  t ime da ta) ,
the  ou tpu t  leng th  i s  20  (s ix  fo r  non-RPG SUBR92) .

l f  data is to be added to the format at execution t ime. that
data should start in the f i rst data posit ion after the format
name. The amount of space to be provided for each f ield
must be equal to the length of each f ield as def ined on the
format  descr ip t ion  sheet .  The order  o f  the  f  ie lds  p rov ided
must be the same as the order that t ley were defined to
DFGR or  PFGR.  The ou tpu t  leng th  spec i f ied  w i th  the
opera t ion  is  de termined by  us ing  th { )  fo rmat  genera tor
pr in tou t  fo r  th is  fo rmat .  Use the  end pos i t ion  o f  the  las t
ou tpu t  f ie ld  fo r  RPG SUBR92 ( less  14  fo r  a l l  o thers )  as
your  length  ( the  fo rmat  name is  inc luded in  th is  end pos i -
t ion) .  The resu l t  o f  the  Put  Message is  cont ro l led  a lso  by
the  d isp lay  fo rmat  i t se l f  .  Func t ions  cont ro l led  by  the
d isp lay  fo rmat  a re :

-  Pos i t ion ing  o f  the  cursor .

-  Whether  o r  no t  the  d isp lay  w l l  be  c leared  be fore
wr i t ing  the  reques ted  d isp lay  fo rmat .

-  Dev ice  opera t ions  as  in i t ia ted  by  the  WCC.

-  Pr in te r  con t ro l  th rough new l rne  and end-o f -message
oroers.

The Put  Message is  changed au tomat ica l l y  to  Put  B lock
by  the  cont ro l  rou t ine  i f  b lock ing  is  requ i red .  (Refer  to
Storage Areas - Output Hold Area. )

Hex Dec RPGi l  I Meaning

0032 50 66cB I PUT M"rrrs.
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Program Request under Format Put Message

The PRUF Frut message is used to format the screen with
data to be used by the next program requested from the
designated terminal .  The PRUF-Put  overr ide or  pRUF-
Put message operation normally is the last operation
before relear;ing the terminal or going to end of job.

Hex Dec RPG I I Meaning

oo72 1 1 4 UU GB PRUF Put Message

One of the above values must be used depending upon the
programming language. The name of the format to be sent
to the terminal must appear in the first six positions of the
record area immediately after the terminal name. lf the
name of the format is less than six characters in length, it
must be left justif ied and padded with blanks. The output
length must include the six-character format name. lf
there is no data to be added to the format (no fields defined
as requiring execution time data), the output length is 20
(s ix  for  non-RPG SUBR92).

As with the Put Message operation, DFF wil l automatically
bfock this oFeration if blocking is required. See Example
4 at the end of this chapter for more information on
this operation.

Put-No-Wait

This operatirtn is defaulted automatically by DFF to a put
Message operation.

Put Overrider

The purpose of the Put Override operation is to (1 ) change
the type. reposition the cursor, modify the data content, or
any combination of these things for any f ields def ined in
the format, or to (2) restructure the input record (only
selected input f ields are received).

Operation Code

ruofe.' RPG ll allows the Put Override to be combined
with an f nvite Input operation (see index entry Put with
lnvite lnputl.

Ad d i ti on a I Req u i remen ts

a The format must have been previously sent to the
printer or display by a Put Message or Copy operation.

o The output length specif ied by the user in the parameter
list must define the exact length of the override l ist for
RPG SUBR92 ( less 14 for  a l l  o thers) ,  s tar t ing wi th the
WCC and inc luding a l l  f ie ld in format ion in  the l is t .
(Can be only the WCC, i f  desi red.)

o A DFF numer ic  f ie ld wi th a negat ive numer ic  content
must have the sign over the units position. Space must
be allocated in the format for the sign. DFCR moves
the sign from over the units position to a position after
the data (see DATA in Numeric Fieldil.

o Information for a Put Override must appear in the user's
output record area. Fields are to be def ined in the same
order as def ined at generation time.

lnformation Returned

o Return codes (see explanation in Appendix E):

Successfu I

Terminal  of f l ine

Negative return codes (l/O errors)

Hex Dec RPG I I Meaning

0832 2098 bHCB Put override

Hex Dec RPG I I Meaning

m36 ryl 6bcF Put-No-Wait



Function and Use of Put Override

The Put Override allows the application programmer to
change ther field where the cursor is to be positioned, or to
change th€r type, modify the data content, or do both for
any f ie ld current ly  being d isplayed.  Only the d isplay is
changed, rrot the display format in the object l ibrary or the
f ie ld descr iptor  table in  main storage.  By speci fy ing the
appropr iate WCC wi th the Put  Overr ide,  the programmer
controls rJevice operations such as starting the printer, re-
setting ther keyboard, and sounding the alarm (see Selecting
the WCCI.

The application programmer can also elect to receive input
on the next  input  operat ion f rom the terminal  f  rom only
those input, input/output, and SPD fields in the override
list by sper:ifying the appropriate WCC. The control routine
checks the WCC. lf the reset modified data tag bit is OFF
in the WCll, the modified data tags for all f ields are not
changed and, on the next input request, data wil l be pro-
v ided for  a l l  input  f ie lds,  output / input  f ie lds.  and for  SPD
fields that would have been received normally. lf the reset
modified data tag bit is ON in the WCC, the modified data
tags for all f ields, protected or unprotected, are turned to
OFF. On the next  input  request .  data f rom only those
input, output/input, and SPD fields specified in the override
list wil l be passed to the application program.

\A/hen seler:t ing input f ields using a Put Override, the reset
modif ied rlata tag bit in the WCC must be ON (described
previously). The user must be aware that this sets the modi'

f i ed  da ta  t ag  OFF  fo r  I npu t  t ypes  1 ,  2 ,3 ,4 ,7 ,  and  8 ,  ou t '
pu t / i npu t  f  i e l d  t ypes  1 ,2 ,3 ,  4 ,7  ,  and  8 ,  and  SPD f  i e l d

types 3 and 4. Also, for the SPD fields, the designator
()) is not changed to the designator (?). lf any of the

selected input f ields are one of these field types, the appli-
cation programmer should not leave the type entry for that
field blarrl< but should instead provide the type entry for

that f ield as override information even though the field type
is not to be changed. This sets the modified data tag ON as
required by the definit ion of these field types.

The format of the input record area. when selecting input
fields, is determined by the order, and field length. of the
fields as tl"rey are defined in the override l ist. The program
logic must indicate the last output operation to the terminal
and proces;s the data on the next input from the terminal
according to that indication. The layout of the input
record areia must be defined for each variation of input
structure, Regardless of the input, the Al D character
always precedes the fields in the user's input record area
and should be examined by the appl icat ion programmer
before the field data is processed.

Program Request under Format Put Override

The PRUF Put  Overr ide funct ions just  l ike the normal  Put
Override operation with the added feature of formatting
the screen with the data to be passed to a following
program. The PRUF-Put  Overr ide or  the PRUF-Put
message operation is normally the last operation issued be-
fore releasing tkre terminal or going to end of job.

The informat ion in  the output  record area,  shown in
Figure 8-1 1,  consis ts  of :

r  F ie ld Name. As def ined in columns 1 '6 of  the f ie ld
def in i t ion form. The name must  be le f t  just i f  ied and
padded with blanks to a length of six characters. Use
the same symbol ic  name as def ined to PFGR or  DFGR.
Fie lds in  an overr ide l is t  must  be speci f ied in  the same
order  as dur ing format  generat ion.

o Fie ld Type.  l f  the f ie ld type is  to  be changed,  th is  entry
must contain the number of the type wanted. Leave
blank if type is not to be changed. Allowable changes
a re :

-  Output  F ie lds-a l l  types are in terchangeable.
-  Input  F ie lds- types 1 ,2,5,  and 7 are in terchangeable;

types 3. 4, 6, and 8 are interchangeable.
-  Output / lnput  F ie lds- types 1,2,5,  7 and 8 are in ter-

changeable;  types 3,4,  and 6 are in terchangeable.
- SPD Fields-all types are interchangeable.
-  The f ie ld type must  be b lank i f  the DFF format  was

generated using the printer format generator

rou t i ne  (PFGR) .

o Cursor Position. A C entry positions the cursor in the

first character position of this field. lf the cursor is

soecified for more than one field, the last f ield with

a C specified positions the cursor. A blank entry does

not move the cursor.

This entry must be blank if the DFF format was gener-

ated us ing the pr inter  format  generator  rout ine (PFGR).

Hex Dec RPG I I Meaning

o872 2162 6  H G B PRUF Put  Overr ide
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o Erase/MorJify Data Indicator. Enter an M if there is
override data provided in subsequent positions. Such a
change can be made in output, output/input, or SpD
fields. A blank entry means data in the field is not to
be changed.

Enter an E if the data input or output/input f ield at
the terminal is to be erased to nulls. The erase indicator
is valid only for input or output/input f ield types. lf
the E indicator is used, the next override field name
begins in  column 17.

Data. Only include this field if M is specified for modify
data indicator. The M is immediately followed by data
equal in length to the field length as defined during
format generation time (length of SpD fields does not
include designator characterl. l f M is not specified for
the modify data indicator, the next f ield name begins
in this position.

First f ield
(for other

,  than RPG

I  suBRe2)
Next field

Fie ld name

Symbolic ---.l
te rmina l

name

Write
control
character

( for  RPG SUl lR92l

- 1

Data is included only if the modify data
indicator equals M; otherwise, the next
field begins in this position

Modify data indicator
or erase indicator
Cursor position

Fie ld type

Fie ld name

Next  f ie ldF irst f ield

1 4 1 5 1 6 21 22232425

r t  t t
Op.r.tion -l
code

Output  -
length

Symbol ic
terminal
name

Write
control
character

Fipre 8-1 1.

I Ou,. is included only if the modify data
indicator equals M; otherwise, the next
field begins in this position

Modify data indicator
or erase indicator

Cursor  posi t ion

Fie ld type

Fie ld name
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The output length consists of:

o One for the WCC

. Plus the sum of the following informati on for all f ields
to be o'yerridden:

- Six I 'or the field name
- Threre (one space for each of the three possible entries

for type, cursor, and modif ied data indicator)
- Fiekl data length as defined at generation time (if

data is provided)

o An additional fourteen spaces if RPG SUBR92 is used.

Considerations

o With a Put Override operation, the application program-
mer can select to receive input from only those input,
output,/ input and SPD fields specified in the override
list. The field names must appear in the same order as
they were g iven dur ing format  generat ion.

o To restore the display to its original condition, the
application programmer could issue a Put Message or
another Put Override.

o The ovc.rride l ist can consist of a WCC only, if desired,
(for exiample, to restore the keyboard). ln this case,
input r,eceived from the terminal may be affected
{al though there are no f ie lds speci f ied) ,  i f  reset  MDT is
also Oltl in the WCC. A Put Override of the WCC should
be usecl  only  to pr in t  the d isplay current ly  on a 3275 on
an at tached 3284 Model  3 pr in ter .

o An entry in a Put Override l ist may consist of a field
name o,n ly ,  wi th b lanks for  type,  cursor ,  and modi fy
data indicator .  In  th is  case,  i f  the WCC speci f ies reset
MDT, then th is  f ie ld would be selected for  input  on the
fo l lowing input  operat ions.  l f  the WCC does not  speci fy
reset t ing of  the MDT, th is  overr ide entry  is  ignored and
no 327O text is generated.

Example I

The structure of the record area should be as follows:

1.  l f  RPG SUBR92 is  used,  the op code must  be g iven
in posi t ions 1-4 and the output  length must  be g iven
in posi t ions 5-8.

2. The six-character symbolic name of the terminal.

3. The WCC. This f ield is mandatory. The WCC can be
determined by fo l lowing the d i rect ions in  F igure 8-6 '

4. For each field which is to be overridden, the following

nine positions must be given or reserved in the output

record area:
a. Six positions for a field name (left justif ied)

b. One position for type
c. One position for cursor (C)

d. One position to indicate modif ied data (M)
or  erase order  (E)

5. The modified data indicator of M means that data
is to be provided. lf no data is to be provided (no

M indicator) the record continues with the next
symbol ic  f ie ld name.

Example 2

A primary use of the Put Override operation is interactive
error detection/correction with input data being analyzed
by the program logic. lf any input f ields are found to be
in error, a Put Override operation is performed to the ter-
minal  wi th those f ie lds in  error  d isp layed in in tensi f  ied
mode. Additionally, an error message can be displayed,
the audible alarm sounded, and the cursor positioned at
the f i rs t  f ie ld in  error .  The RPG l l  programming example
in Figure 8-1 2 i l lustrates the logic necessary to perform

these functions.

The input f ields are diagnosed in sequence. with the two
arrays init ialized to blanks and array index B advanced for
each f ie ld.  When an inval id  input  is  d iagnosed,  the sub-
routine ERROR is executed, with indicator 63 set on for
numeric fields. The cursor is positioned at the first f ield
in error under the control of indicator 58.

When all the fields have been diagnosed, indicator 61 set
on indicates that a Put Override operation should be
performed.

3270  D i sp lay  Fo rma t  Fac i l i t y  (DFF)  8 -47



RPG CALCULATION SPEC; IF ICATIONS

SPECIF ICAT IONS

,"*[-Tl"-';ff:il".."[1 I-fTl

Figure 8-12. Put Override Example
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Selecting the WCC

Figure 8-13 is provided to assist in selection of the Write
Control Character (WCC). To use the figure, determine
the characteristics of the output device and the operation
to be performed, then select the code from the chart. For
example, the write control code that restores the keyboard
and sounds the alarm on a display but does not reset the
MDTs is an F.

'This character  is  converted internal ly  to hex 6A for  a WCC
by DFGR when generat ing a format,  and by DFCR when
using the WCC in a Put  Overr ide operat ion,

Figure 8-13. Writ€ Control Characters

Operation
Outprt Device

Format

E
a!

T'
c
t
oo

!
(o

3
o
v
o
o
o
G

G
(!

E 
-.a

. 5 !
& b

E Z

o
=
c,
o
t

g -
. E 9
c t r
r O
o o
> =
r iq
, 2 Jo z

g
( , c ,
! o C

E J
6 :
v &

g
o o
F C
9 J
i i :

8 E

o,
C' 6'
! E C

9 J
6 ;
E T

Yes

Yes
Yes

Yes I ?

No i

No
Yes G P X 7
No F o W 6

No
Yes

Yes (
No * % @

No
Yes E N V 5
No D M U 4

No

Yes
Yes

Yes $ #
No I

No
Yes c L T 3
No B K S 2

No
Yes Yes I R z I

No H o Y I

No
Yes A J 1
No b & 0
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copy

The purpose of the Copy operation is to transfer a format
between devi,ces attached to the same 3271 Control Unit.
See Selecting the Copy Control Character in this chapter.

Operation Code

Add i ti o na I R eq u i rem en ts

The symbol ic  names of  the terminal  to  receive the format
(TO terminal )  and the terminal  to  send the format  (FROM
terminal )  appear in  the output  record area as fo l rows:

Not  RPG SiUBRg2:

TO te rm ina l  I  FROM te rm ina l  I  CCC
1. . r - . . >6  7+p  13

RPG SUBFI92 :

TO terminal  I  FROM terminal  I  CCC
1 < + 8  9 e 1 4 1 5 + 2 0  2 1

The Copy Control Character (CCC) is optional and, if
present. appears in the f irst position after the FROM
terminal narne. For a discussion of CCC, see IBM 327O
I nformation Llisplay System Component Description,
GA27-2749. A default CCC will be assumed if one is not
g iven.

The output lerrgth should be 20 (six for other than
RPG SUBR92) i f  the defaul t  CCC is  to be assumed.  or
21 (seven for  other  than RPG SUBR92) i f  a  CCC
is provided.

The FROM arrd TO terminals must  be connected to the
same 3271 corrtrol unit. A Put Message or a Copy
operation must have been successfully issued to the
FROM terminal  pr ior  to  issuing a Copy operat ion.

This operation cannot be performed on a 3275. Data
currently displayed on a 3275 screen can be printed on an
at tached 3286 Model  3 Pr inter  us ing a Put  Overr ide wi th
the proper WCC. Data can be s imul taneously d isp layed on
a3275 screen and printed on a 3286 Model 3 Printer by
using a Put Message.

lnformation Returned

Return codes (see explanat ion in  Appendix E) :

Successfu I

9 Terminal  of f l ine

-n Negative return codes (l/O errors)

Function and Use of Copy

This operation allows a format to be transferred between
two devices attached to the same 3271 Control Unit. The
application programmer may choose to use this operation
instead of a Put Message for performance reasons. The
advantage of this operation is that l ine transmission time
is reduced because only a few characters are sent on the
BSCA l ine.

Considerations

When a complete format image is received by the TO
terminal and an overlay format (see Display Conceptsl
was the last format sent to the FROM terminal, that
overlay format wil l be the only part processed by the
Display Format Faci l i ty .

Defaul t  CCC for  a model  1 terminal  is  X '58 '  (graphic
character '$') : default CCC for a model 2 terminal is
X'78' (graphic character '#').

A display format can be locked (made incapable of
being copied) by defining a protected field starting at
l ine 1,  posi t ion 2.  DFGR wi l l  automat ica l ly  p lace the
at t r ibute (speci fy ing protected f ie ld)  at  l ine 1,  posi t ion
1 .

The output length for Copy does not include the
"copy to"  symbol ic  terminal  name but  does inc lude
the space for the "copy from" symbolic terminal
name and, if given, the copy control character.

l f  a  Put  Overr ide wi th select  input  f ie lds was previously
issued to the FROM terminal ,  i t  wi l l  be assumed that  the
same operation was performed at the TO terminal.

Hex Dec R P G  I I Meaning

oo42 66 bbDB Copy



Example

The RPG l l  example shown in F igure 8-14 i l lust rates the
coding logic that can be used when the 328413286 is used
by various terminals and/or programs as a log device. ln
th is  example,  the pr inter  is  f i rs t  acqui red,  copied to.  then
released, then acquired by the next Copy operation sequence.

Indicator  36 s igni f  ies that  the AID f rom the last  input
operation was an operator log request. The calculation
logic performs three exception output operations to acquire,
copy to, and release the printer designated as the log device.
The return code should be checked after the Acquire opera-
tion and the Copy operation.

OUTPUT SPECIFICATIONS
IB}l .,.,.", 

".,, ",. 
n.s M$ile co,F,.no.

Figure 8-14. Example 3284/3286 Coding

""-iri.,-
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Selecting the Copy Control Character

Figure 8-15 is provided to assist in selection of the Copy
Control Character (CCCI. To use the figure, determine
the characteristics of the output device and the operation
to be performed, then select the code from the chart. For
example. to copy the entire buffer of a display and to
sound the alarm, the code is G.

Notes:
1. The default CCC for a Model I terminal is $ (hex SB)

and a Model  2 terminal  is  # (hex 7Bl .
2. Wren copying a display format to a terminal and input

is expected from the copy-to terminal, it is strongly
recommended that either the entire buffer or the
attributes and protected CCC be specified to enable
DFGR to ident i fy  a l l  input  f ie lds.

rThis 
character  is  converted internal ly  to hex 64 for  a WCC by

DFGR when generat ing a format,  and DFCR when using the
WCC in a Put  Overr ide operat ion.

Figure &15. Copy Control Characters

Operation
Outpnt Device

Format

E
(g

=t

o
ut

o

J3 .3
.E 'o

& b

t z

o

. E 9
G E

b E
> =
e g
, 2 Jo z

g
o q ,
o t r
g J
i i r
o ' E
rl 4

0,
C' O'
! ! t r

F J
^ r
( t ' E
( o A

o
C'
F
(E

t)

5

o
c

c
E

Copy Attributes
Only

Yes
Yes % @

No D M U 4

No
Yes H o Y 8

No 6 & 0

Copy Attributes
and Unprotec-
ted Fjelds

Yes
Yes (

No E N V 5

No
Yes I R z 9

No A J 1

Copy Attributes
and Protected
Fields

Yes
Yes +

No F o W 6

No
Yes d \ r

I

No B K S 2

Copy Attributes
and Al l  F ie lds
(entire contents
of buffer)

Yes
Yes ?

No G P X 7

No
Yes $ #
No c L T 3
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Erase

The purpclse of the Erase operation is to clear the data
port ion o1 'a l l  unprotected f ie lds in  the current  format .

Operation'Code

Add i ti ona I B eq u i re ments

o A Put Message or Copy operation must have been
issued to this terminal prior to the Erase operation.

o The symbolic terminal name must be specified in the
users output record area.

o Output  data length = 14 (or  0 i f  non-RPG SUBR92).

lnformation Returned

o Returrr codes (see explanation in Appendix E):

0 liuccessful

9 
'ferminal 

offl ine

-n negative return codes (l/O errors)

Function and Ure of Erase

The Erase opera t ion :

.  C lears  the  da ta  por t ion  o f  a l l  unpro tec ted  f ie lds  to  nu l l s
(x'ocl ') .

o Sets  the  mod i f ied  da ta  tag  on  a l l  unpro tec ted  f ie lds  to

off .

.  Un locks  the  keyboard .

Resets; the AID byte.

Repos i t ions  the  cursor  to  the  f  i r s t  charac ter  loca t ion  in

the f i rst unorotected f ield.

l f  the entire display contains protected fields, the keyboard

is unlocked, the AID is reset, and the cursor is positioned at

l i ne  1 ,  pos i t i on  1 .

Considerations

o An Erase operation is effective only if something has

been placed on the display by a Put Message or Copy

operation. When Erase is used, be aware that unprotected

output/input f ields containing data wil l have data erased

and MDT tags set to OFF. lt is suggested a Put Message

be used to restore the display to its original condition if

output/input f ields are being used.

Return Codes

CCP return codes,  inc luding the specia l  meaning of  the data
t runcated return code under 3270 DFF, are descr ibed in
Appendix E.

lf a negative return code is given for a Copy operation,
Put Message operation, or Put Overrides operation with
reset modified data tags. or if the CLEAR key exception
return code is  g iven for  an input  operat ion,  DFCR treats

the terminal  as i f  no format  were ever  issued to i t .  Thus,

i f  a  negat ive return code is  g iven for  one of  these operat ions
(or  CLEAR return code) and the next  operat ion is  a Get ,

the program is  cancel led wi th a terminat ion code of  FF.

Input Operations - Accept Input, Get, Stop Invite lnput

Input  operat ions are used to request  input  data (message)

f rom the terminal  whose name is  speci f ied in  the record
area (or  in  the parameter  array for  RPG l l ) .  When using

display format  serv ices,  the input  operat ion codes that

requi re processing by DFCR are:

Get
Inv i t e  I npu t
Accept  Input
Stop Inv i te Input

The control routine moves data into the input areas if data

was received successfully. For the manner in which f ields
are handled, see Field Concepts and Record Concepts. A
Put Message or Copy operation must have been success'
fully issued to the terminal prior to issuing one of these
operations.

Hex Dec RPG I I Meaning

0052 132 6bEB Erase
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The structure of the input record area (beginning in position
15 of  the data area when using RPG SUBRg2 or  posi t ion
7 for other programs) is given on the printout of the format
generation, The record area must be long enough to contain
the end posi t ion +14 (+6 for  other  than RPG SUBR92 use)
specified in the format generation l isting. The f irst
character wil l be the AID character followed by data for
all input, output/input and SPD f ields, in the order defined
dur ing format  generat ion.

l f  a  Put  Overr ide was previously  issued to the terminal ,  and
that operation specif ied select input f ields (reset MDT in the
WCC). then the input record area wil l contain the AID char-
acter followed by data for all the input. output/input, and
SPD fields wlrose names appeared in the last Put Override
I ist.

lf a Put Override was not issued to the terminal, the maxi-
mum expected input length you put in the fourth element
of the parameter l ist or array should be the end position
given for all uses, under length of input record area required
in DFF program on the format generation printout.

lf a Put Override with select input f ields was issued to the
terminal, the maximum expected input length to be speci-
fied in the parameter l ist or array must include one for the
AID character plus the total data length of all input, out-
put/input and SPD fields whose names appear in the
overr ide l is t .

lf a maximum expected input length is given which is less
than the actual length, a data truncated exception return
code wil l be passed to the program. In this case, the trun-
cated length reflects the full data length of all f ields that
could fit into the area as specified by the maximum expec-
ted input length entry in the parameter l ist or array. Thus,
complete fields are returned; no incomplete fields are re-
turned as in  non-DFF operat ions.

Note: Program request data is processed by DFF if the
program requested is  a DFF PRUF program, and PRUF is
active on the 3270 terminal at program request t ime. Only
in this case is the AID character returned in the first posi-
tion of the user's area (See Chapter 2lor more information
on PRUF).  The ef fect ive input  length f ie ld in  the input
record area as fi l led in by RPG SUBR92 shows the data
length of all f ields that can fit into the area plus the AlD.

lnvite lnput

Invite Input requires a previously issued Put Message or
Copy operation. The maximum expected input length is
disregarded by DFF for this operation.

Relea* Terminal

This operation is used by the Display Format Control
rout ine to mainta in,  by program, a l is t  o f  terminals us ing
D F F .

USER PROGRAM RECORD AREA

The size of the input and output record areas (or combined
input /output  record area)  in  programs using DFF is  calcu-
lated from information provided in the printed output of
DFGR. Figures 8-16 and 8-17 show the pr inted output  f rom
DFGR for two formats -- $ZOREN and $20009, The sizes
of the record areas for programs using these formats would
be calculated as follows

o Size of the output record area (programs using RpG
SUBR92) :

$zoBEN $20009

- Highest end position (from 0020 0020
DFGR pr intout)

Total 0020 0020

. Size of the output record area (programs not using
RPG SUBR92) :

- Highest end position (from 0020 0020
DFGR p r i n tou t l

-  Less 14 posi t ions used in
SUBR92 record area only

001 4 0014

- Plus 6 positions for 0006 0006
terminal  name

Total 001 2 00r 2

. Size of the input record area (programs using
RPG SUBR92} :

Highest  end posi t ion ( f rom 0l93
DFGR pr intout)

Total 0 1 9 3

Size of the input record area (programs not
RPG SUBR92  SPECIAL) :

- Highest end position (from 0193
DFGR pr intout)

0014

0006

0 1 8 5

o547

0547

using

0547

0014

0006

0539

- Less 14 positions used in
SUBR92 record area only

-  Plus 6 posi t ions for
terminal name

Total

8-54
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A program using both of these formats could use a single
input record area and a single output recqrd area. The
size of each would be equal to the size requ.ired for the
larger format. In this case, the size of the output area
would be 12 for programs not using RPG SUBR92 or
20 for  programs using RPG SUBR92. The s ize of  the
input record area would be 539 for programs not using
RPG SUBR92 or  547 for  programs using RPG SUBR92.

The output record area in these two examples allows for
only the format name. An additional consideration for a
larger size output record would be if the Put Override opera-
tion is issued by the program or if the program provides
output data to display format fields during program execu-
tion. The output record area would then need to be large
enough for the Put Overrides l ist created during program
execution or the total of the output f ields, (value under
heading length of output record area required in DFF
program from DFGR printout) whichever is larger.

The progranr could also use a single combined input/output
record area. The combined record area (created in RPG
when SUBR92 f i le  is  used)would need to be as large as
the larger of the input or output record areas.

DISPLAY CONCEPTS

New Screens

The Put Message is used to request that a particular dis-
play format be retrieved from the object l ibrary and written
to the terminal .  l f  the format  is  a l ready at  one terminal ,
a Copy operation can be used to duplicate the format from
the f irst terminal to a second terminal attached to the same
3271 control unit. (/Uofe.' The format cannot be copied
if a protected f ield starts in l ine 1. position 2.)

Overlay Screens

Overlay screens are useful when only a portion of the screen
is subject to change.

When multiple display formats are written to the same dis-
play, the integrity of the displayed data is the user,s respon-
sibil i ty. The following must be considered if the user places
a second format over a part of a fonnat already being dis-
played without specifying 'clear before writ ing, on the dis-
play control form.
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3.1 . MDT should be set  to  OFF for  a l l
f iek ls  on Format 1 when Format 2
is  p laced over  Format 1.

Ent i re  f ie lds  o r  g roups  o f  f ie lds  shou ld

be over la id  to  p revent  res idua l  da ta

from appearing between f ields in the

over lay  fo rmat .  A lso .  res idua l  da ta

fo l low ing  an  SPD f ie ld  in  the  over lay
fo rmat  may be  t ransmi t ted  a long w i th

the  da ta  fo r  the  SPD f  ie ld  dur ing  an  input

opera t ion .  Th is  can cause da ta  fo r  o ther

f ie lds  in  the  over lay  screen to  be  los t .

When us ing  over lay  screens ,  i t  i s

impor tan t  tha t  the  te rmina l

operator does not key into a f ield

which belongs to a previous format.

Th is  cou ld  cause da ta  fo r  the  f  ie lds

in the overlay screen to be lost.

The over lay  fo rmat  need no t  de f ine

comple te  l ines  o f  da ta .  An over lay

format can define f ields between

f ie lds  o f  an  ex is t ing  fo rmat .  l t  i s

impor tan t ,  however ,  tha t  f ie lds  o f  an

over lay  fo rmat  and the i r  de f in ing

and de l im i t ing  a t t r ibu tes  do  no t

par t ia l l y  over lay  an  ex is t ing  f ie ld

or  a re  no t  o laced w i th in  the  area

of  an  ex is t ing  f ie ld .  Over lay  f ie lds

shou ld  e i ther  be  p laced in  an  unde-

f ined area  or  shou ld  comple te ly

over lay  ex is t ing  f ie lds .

4 .

5 .

2. The contro l  rout ine provides

support for only the last
format  p laced on the d isplay.
Onr ly  those input  f  ie lds def  ined
by the last  d isp lay format  wi l l
br: acceoted. All other field
data wi l l  be ignored.

This  i s  the  or ig ina l  fo rmat

:  t ' is  is  the or ig inal  format
I

Format 
@ ou.rtrvs the first formar
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DFF, CCP CONSIDERATIONS

Assignment Control Statements

During the assignment stage of CCP (see CCp System
Reference Manuah, the user must define those terminals
which,  on a program basis.  requi re DFF support .  The
assignment control statements affected and the informa-
tion to be specified are as follows:

SYSTEM statement - For DFF, a parameter on this state-
ment  ident i f  ies the d isk uni t  and object  l ibrary conta in ing
the display or printer formats.

TERMATTR statemenf -This statement def ines terminal
attributes. On this statement. the user specif ies whether
or  not  DFF'wi l l  be used wi th a l l  terminals referencing th is
terminal  at t r ibutes set .  Under Model  10 and Model  12 CCp,
the BLKL parameter  is  used to def ine the s ize of  the output
hold area (in main storage). The output hold area is used to
prepare the :3270 data'stream for output operations. A
separate hokl area is supported for each BSCA line.

ESCA L I  N E statement  (5704-SC2 onty)-DFF BUF
parameter  on th is  s tatement  speci f  ies whether  or  not  a 2K
buf fer ,  separate f  rom TP buf fer ,  shor : ld  be created for  DFF
puts.  A yes rcpt ion on th is  parameter  would decrease (per
BSCALINE l i ta tement)  the s ize of  the user  program area
by 2K but  would potent ia l ly  improve the data t ransmiss ion
and response t ime for  mul t ip le puts.

PROGRAM statement - This statement defines the logical
s t ruc tu re  and resource  requ i rements  o f  an  app l ica t ion
program.  When us ing  the  D isp lay  Format  Fac i l i t y ,  the
in fo rmat ion  requ i red  on  a  p rogram bas is  i s  as  fo l lows:

The max imum number  o f  te rmina ls ,  us ing  the  D isp lay
Format  Fac i l i t y ,  a l loca ted  concur ren t ly  to  the  app l i -
ca t ion  program.

The max imum number  o f  d isp lay  o r  p r in te r  fo rmats  the
program wi l l  use .

The s ize  o f  the  la rges t  f ie ld  descr ip to r  tab le  used w i th  th is
program. The character length of the f ield descriptor
tab le  i s  p r in ted  by  the  Format  Genera t ion  programs
(DFGR ar rd  PFGR)  fo r  each fo rmat  genera ted .

Storage Areas

Output Hold Area-Model | 0 and Model I2 CCp

One outpu t  ho ld  a rea  fo r  each BSCA l ine  w i l l  be  appended
to the control routine to hold the 3270 data stream for
output operations. When using Put Message or when
overriding the attr ibutes and/or contents of f ields currently
being dispfayed (see Put Overrides under 3220 Display
Operationsl this area is used by the control routine to
bu i ld  a  da ta  s t ream based on  the  execut ion  t ime oa ta  o r
the  over r ide  in fo rmat ion  in  the  ou tpu t  record  area  o f  the
app l ica t ion  program.

The sizes of the output hold areas for each BSCA l ine need
not be the same. Each may be the minimum of 256 bytes
or as much larger (by mult iples of 256 bytes) as needed
up to the size of the output text of the largest display or
printer format that uses this set. The size of the hold areas
are  de termined by  the  BLKL parameter  o f  the  TERMATTR
statement of the assignment set under which the program
wi l l  execute .

l f  the  ass igned ho ld  a rea  space is  less  than the  s ize  o f  the
output text of the largest display or printer format, the
control routine automatical ly spl i ts the data stream into
output blocks and sends each block separately. l f  the con-
trol routine is to perform blocking, the hold area must
contain at least 512 bytes in order to accommodate one
256-by te  b lock  p lus  in fo rmat ion  tha t  cannot  be  sent  in  the
current block. The user should be aware that i f  he uses
b lock ing  to  ach ieve  core  economy,  i t  w i l l  p robab ly  resu l t
in  less  e f f i c ien t  use  o f  the  BSCA l ine  i f  the  l ine  has  a  h igh
rate of act ivi ty.

Output Hold Area-Model l5 CCP

The outpu t  ho ld  a rea  is  a l loca ted  dynamica l l y  by  CCP.
Program 5704-SC1 a l loca tes  the  ou tpu t  ho ld  a rea  f rom the
TP buf fe r  a rea .  Program 5704 SC2 a l loca tes  the  ou tpu t
ho ld  a rea  f rom the  TP buf fe r  i f  op t iona l  DFF buf fe rs  a re
not  spec i f ied .  For  Program 57O4-5C2,  i f  DFF buf fe rs  a re
spec i f  ied ,  a  separa te  2K outpu t  ho ld  a rea  ca l led  a  DFF
buf fe r  i s  a l loca ted  fo r  each BSC l ine  suppor t ing  a  DFF
buf fe r .

The s ize  o f  the  ou tpu t  ho ld  a rea  w i thout  DFF buf fe r
suppor t  fo r  Program 5704-SC1 and 5704-SC2 is  de termined
by CCP.  Th is  s ize  is  based on  the  length  o f  the  ou tpu t  tex t
o f  the  fo rmat  fo r  each par t i cu la r  user  p rogram opera t ion .
There  may be  four  ou tpu t  ho ld  a reas  a l loca ted  a t  one t ime
f rom the  TP buf fe r ;  one fo r  each BSC l ine .



TP Buffer

Get .  Inv i te Input ,  and (under Model  15 CCP) Put  opera-
t ions are not  executed under DFF unt i l  buf fer  space is
avai labler .  ln  ca lculat ing TP buf fer  area s ize at  ass ignment
t ime,  the user  should consider  l r rv i te  lnput ,  Get ,  and (under
Model  15 CCP) Put  operat ions that  requi re DFF. See Per-
formance' Tips in the IBM System/3 Communications
Control f'rogram System Design Guide, GC21-5165 for
in format ion on est imat ing the s ize of  th is  area.

User Pro gra m Stora ge Co nsi derat i ons

In order  for  DFF to support  mul t ip le appl icat ion programs
concurrently, a storage area is appended to each application
prograrn when the program is loaded. The size and contents
of  th is  area are determined at  ass ignment  t ime.

The storage area contains a fixed constant area plus a
var iable area depending upon the fo l lowing:

o Maxirnum number of 3270 terminals the program can
serv ice concurrent ly .  (Take into account  the maximum
number of requesting terminals and program selected
termir.rals that can be serviced at one time.)

o Number of display or printer formats used

o Length of  the longest  f ie ld descr iptor  table g iven on the
PROGRAM statement .

The usen must specify on the PROGRAM statement the
size of  the largest  f  ie ld descr iptor  table ( in format ion pro-
vided by the display or printer format generator). A
particular f ield descriptor table remains in the storage area
appended to the application program until an output or
input recluest requires a different format. On output, the
table idc'ntif ies those fields to be supplied data by the user's
output record area and also supports overrides to a field
wi th in thre d isp lay.  On input ,  the table a ids in  construct ing
the input record area from data received from a terminal.
For storage size estimates, refer to CCP System Reference
Manual.

Terminal Operator Actions

Keys

See Operator's Guide for IBM 3270 lnformation Display
Operator's G uide 3275, 3277, 3284, 3286, 3288, GA27 "2742
or l8M 3270 lnformation Display System Component
Description, GA27-2749 for description of all 3270 keys
and thei r  act ions.

Use of  keys wi th DFF:

Key

E N T E R

CLEAR

Program Attention
keys- ENTE R ,
a l l  Program
Funct ion (PF)

keys,  and the
Program Access
(PA) keys

Si tu at io n / R esu I t i n g Actio n

When the  opera tor  comple tes  an

opera t ion  and presses  ENTER,  the
f ie lds  w i th  MDT-ON are  read au to-

mat ica l l y  in  response to  a  po l l  reques t
from CCP.

A 07 re tu rn  code is  re tu rned to  the

app l ica t ion  program when the  opera tor

o f  a  te rmina l  p resses  the  CLEAR key
( re tu rned on  the  nex t  inpu t  opera t ion) .

A n  A I D  c h a r a c t e r  i n d i c a t i n g  C L E A R

is  never  re tu rned to  the  user  p rogram,

whether  o r  no t  the  program uses  DFF.

The 07  re tu rn  code is  g iven  to  the  pro-

gram i f  the  te rmina l  opera tor  resumes

communica t ion  w i th  the  app l ica t ion
program after data mode escape.

When the  opera tor  p resses  any  one o f

these keys, the terminal responds to an

input  reques t  f rom the  sys tem and the

At ten t ion  ldent i f i ca t ion  (A lD)  char -

acter is generated (to identi fy which

key  was pressed) .  The AID is  the

f i rs t  f ie ld  in  the  input  record .  l f  a  PA

key is  p ressed,  on ly  the  AID charac ter

appears  in  the  input  record  area ,  no  da ta

l f  se lec to r  pen a t ten t ion  is  caused by
se lec t ion  o f  an  SPD f ie ld ,  each f ie ld  tha t
has  the  mod i f ied  da ta  tag  ON wi l l  have
a grea ter  than ( ) )  s ign  in  the  le f tmost
pos i t ion  o f  the  f  ie ld  in  the  record  area
and the  remainder  o f  the  f ie ld  w i l l  be
b l a n k .

3270  D i sp lay  Fo rma t  Fac i l i t y  (DFF)  8 -b9



KeY

Character
oriented keys

Fie ld

oriented Keys

ERASE INPUT

ERASE EOF
End of Field key

Si tu ation /R esu I t i ng Ac tio n

A c luster  of  four  keys ( located on
the right of the keyboard) move the
cursor  one locat ion at  a t ime.  These
keys are:  |  (up) ,  |  (Oownh*(r ight) ,  and
*( le f t ) .  The cursor  may be moved
into any character  locat ion,  inc luding
unprotected and protected alphameric
character and attribute character
locations. All four keys have typa-
mat ic  operat ion (keep repeat ing when
key is  held down);  a l l  four  are capable
of causing the cursor to 'wrap'.

Four keys that move the cursor to the
f i rs t  posi t ion in  a f ie ld.  These are-{
(Tab),1*- ( Backtab),f*J( New Line)
and the SKIP key.  The tab key moves
the cursor to the first character
location of the next unprotected data
f  ie ld.  l f  the cursor  is  located in  other
than the f  i rs t  locat ion of  an unpro-
tected data field, the Backtab key
causes the cursor to move to the first
character location of that f ield. lf
the cursor is already located in the
f irst position of a protected field,
the cursor moves to the first alpha-
meric character location of the f irst
preceding unprotected data field. The
New Line key moves the cursor to the
f irst unprotected character location
of  the next  l ine.  The SKIP key is  on
the Data Entry Keyboard only and
performs the same functions as the
Tab Key.

This key clears all unprotected fields
to nul ls  and reposi t ions the cursor  to
the first unprotected character location
on the screen.  l t  a lso resets a l l  modi-
fied data tags associated with unpro-
tected data fields.

l f  the cursor  is  located in  an a lpha-
mer ic  character  locat ion in  an unpro-
tected data field, this key clears the
position occupied by the cursor and
al l  remain ing character  posi t ions in
that f ield. The cursor does not move.
lf this key is pressed when the cursor
is located in a protected field, it dis-
ables the keyboard and no character
locations are cleared.

Key S i tuati on / R esu I ti n g Acti on

FIELD MARK This key provides a means of  in forming
the appl icat ion program of  the end of
a f ie ld in  an unformat ted d isplay.  l f
the key is  used in enter ing data,  no
specia l  handl ing is  prov ided when
us ing  DFF .

DUP This key provides a unique character
code to be entered into the display
buffer and a standard Tab key opera-
t ion to be per formed.  The DUP
character provides a means of in-
forming the appl icat ion program that
a "dupl icate"  operat ion is  ind icated
for  the rest  of  the f ie ld in  which i t  is
located.  l f  key is  used in enter ing
bata,  no specia l  handl ing is  prov ided
when  us ino  DFF .

Operator I dentification Card Reader

The Operator ldentif ication Card Reader is a special feature
for  at tachment  to a 3277 or  3275 Display Stat ion.  l t
reads a smal l  magnet ic  card encoded wi th a unique ident i -
f ication number. When the card is placed into a reader,
the text on the card is read into the display buffer. For
the card read operation, the cursor must be positioned at
the f i rs t  character  locat ion of  the input  f ie ld.  The f ie ld
should be an unprotected a lphamer ic  f ie ld.  The AID is  set
to indicate the operator  ldent i f  icat ion Card Reader.

The f ie ld length should a lways be the length of  the text
plus three. The alphameric data which wil l be presented
to the application program consists of text, an End of
Record (EOR) or  End of  Inqui ry  (EOl)  character ,  the
LRC character ,  and one.b lank.

This is  the f ie ld EoR or Eot I r-nc B l a n k
I
I

There is a hardware-generated attribute character entered
automat ica l ly  at  the locat ion of  the cursor .  This  at t r ibute
character must be removed by the application program if
this f ield is to be re-used. This can be accomplished by
issuing either a Put Message or Put Override operation.



DISPLAY FORMAT TEST ROUTINE ($CCPDT)

$CCPDT is a stand-alone program which displays DFF
formats on an IBM 3270 Information Display System.
$CCPDT operates on the IBM System/3 Model 10, 12,
or 15. Communication between $CCPDT and the 3270
is mainta ined using the mul t i l ine/mul t ipo int  (MLMP)
binary synchronous communications (BSCI data l ink.

$CCPDT, shown in Figure 8-19, uses the formats generated
by the Display Format Generator routine (DFGR) or the
Printer Format Generator routine (PFGR). The formats
must be in the object l ibrary of the program pack from
which $CCPDT is loaded.

For Model  10 and Model  12,  $CCPDT wi l l  use SYSIN as
the input device. When $CCPDT is loaded the following
option menu wil l be logged on SYSLOG:

O P T I O N  M E N U
A .  S E N D  F O R M A T  T O  T E R M I N A L
B .  R E A D  F O R M A T  F R O M  T E R M I N A L  A N D  P R I N T  I T
C .  G O  T O  E O J
D .  S E N D  F O R M A T  T O  T E R M I N A L T  P O L L ,  P R I N T  I N P U T
E .  S E N D  F O R M A T  T O  S Y S T E M  P R I N T E R
E N T E R  A L L  O P T I O N S  D E S I R E D  T H R O U G H  S Y S I N  I N  A N Y
O  F F F F F F  P P P P  A A A A
O  F F F F F F  *

For Model 15, $CCPDT will use the console as the input
device. Arr option menu will appear on the screen describ-
ing each option. The input data may be entered starting
at the cursor position.

A .  S E I { D  F O R M A T  T O  T E R M I N A L
B .  R E A D  F O R M A T  F R O M  T E R M . , A N D  P R I N T  I T
C .  G O  T O  E O J
D .  S E N D  F O R M A T  T O  T E R M .  T  P O L L T  P R I N T  I N P U T
E .  S E I { D  F O R M A T  T O  S Y S T E M  P R  i  N T E R
1 , ) O  F F F F F F  P P P P  A A A A  2 I O  F F F F F F  *

O N E  O F  T W O  F O R M S  B E L O W

T
I

Cursor
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$CCPDT provides the user with two forms of input records
and five options:

O FFFFFF PPPP AAAA
where:

Send Format to Terminal

$CCPDT reads the selected format from the program
pack. The format is then transmitted to a terminal.
This option allows the user to view the format.
This option does not allow input or output data to
be received or transmitted.

Read Format from Terminal and Print lt

This option allows the user to test for invalid
characters within the text stream. $CCPDT reads
the entire format from the terminal (read buffer)
and prints it. The user should compare the format

on the terminal and the data portion (text stream)
of the format printed. (See Figure 8-19 for example
of printout.)

Go to End of Job

This option should be entered after the user has
entered all other options to be used. $CCPDT will

then go to end of iob.

Send Format to Terminal, Poll for lnput and Print
the lnput Data Received

$CCPDT sends the format to the terminal and polls

the terminal for input. The user enters data on the
terminal keyboard. When attention is requested by
the terminal operator by pressing either the ENTER,

PA or PF key, $CCPDT reccives the modif ied data

and prints it on the system printer. This is a means

of verifying the modified data transmitted to

$CCPDT or what the text stream would look l ike

if sent to a non-DFF application program. (See

Figure 8-18 for  example.)

Send Format to System Printer

$CCPDT reads the selected format from the program
pack and prints the entire format on the system
printer. This allows the user to view the 3270 text

stream and provides a copy for documentation.
(See Figure 8-19 for  example of  pr in tout . )

Options

A.
1 .

O = A, B, C, D, or E (these options are described
later in this chapter)

F = Format name, which must begin with the
characters $2. ttre name must be at least
three characters long but not more than six B.
characters long.

P = Poll characters
Enter immediately following the first blank
after the format name,

A = Address characters

2 .  O  F F F F F F  '

where:
O = A, B, C, D, or E (these options are described

later in this chapterl
F = Format name, which must begin with the

characters $2. The name must be at least
three characters long but not more than six
characters long.

' = Last specified poll and address characters
(see notel. Enter immediately following
the first blank after the format name.

Note: lf the poll and address characters are not specified,
$CCPDT will use the last previous specified poll and
address character. In this way the user can send multiple
formats to the same terminal. lf the user does not specify
the poll and address characters at least once, $CCpDT
will default to the following characters:

Pof f characters = 6666 (40404040)
Address characters = --bb (6060a040)

I
I Note: $CCPDT only supports EBCDIC on BSCA or DA.

c.

D.

E.



3270 Display
Formats and
Field Descriptor
Table

IJYSLOG
0r
Console CRT

$CCPDT pr ints /d isp lays the opt ions
menu on the SYSLOG device.

3270 Display System

o
o
o

@ Sa,ttOT reads an option from SyStN.

$CCPDT reads the format name specified on the option
record from the object l ibrary of the program pack.

$CCPDT sends the format  to the terminal .

$CCIPDT sends the format to the system printer, or
sends modi f ied data f rom the format  to the
system pr inter .

I  
t ,nur" 8-18. $CCPDT Functions
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l D 6 0 C 3 F . r  E 2 E I D C D 4
5 C l l c 6 6 D  l D 6 C D 5 0 6
E 2 E 3 D 6 D 4  C  5 D 9 4 o O 5
5C5C5C5C 5C5C5C5C
E 3 D 6 l l 4 B  E 3 t D E 8 5 C
5C5C5C5C 5C I l4FC 4
5 C 5 C 5 C 5 C  5 C 5 C 5 C l l
D l E 4 l D 6 0  C 9 E 3 C 5 D 4
5C5C5C5C 5C 5C 5C 5C

Figure 8-19.  Example of  $CCPDT Format pr intour

$CCP D T C'ons iderati o ns

Any format that the user wants to test must be in the
program pack's object l ibrary. Before a format is sent to
a terminal  or  the pr inter  i t  is  scanned for  nul ls  (00) .  In
f ie lds wi th in formats def ined as having execut ion t ime
data conta in ing nul ls ,  the nul ls  are replaced by aster isks.
Also in  over lay formats wi th input  f ie lds conta in ing nul ls ,
these nul ls  are replaced by aster isks.  Since nul ls  do not
appear on the terminal ,  by replac ing the nul ls  wi th
aster isks,  the user  is  able to see the nul l  f ie lds.

OCL Statements

An  i n i t i a l i zed  MLTERFIL  mus t  be  on  F1 ,  f o r  l ogg ing
contro l  s tat ion terminal  error  s tat is t ics.  The OCL required
to  i n i t i a l i zed  MLTERFIL  i s :

/ l LOAD $$BSF l.unit
/  /  F ILE NAME-M LTE R F I  L ,UN lT-F l ,PACK-pack,

TRACKS-I ,LOCATlON-track number (opt ional ) ,
RETAIN .P

/ /  RUN

The fo l lowing OCL is  requi red to run SCCPDT:

I ILOAD $CCPDT.uni t

[z escn LtNE-2 ] see notes
/ /  RUN

Notes:
1. $CCPDT' uses BSCA-1 ; if the user wants to use the

BSCA LINE-2 instead of  BSCA LINE-1,  inc lude the
opt ional  BSCA LINE-2 statement  in  the OCL. No
recompilation of the program is required.

2. When using the ICA or local display adapter, the user
must  enter  the BSCA LINE-2 OCL statement .

3.  $CCPDTsupports  3270s only on BSCA l ines,  not  on
BSCC l ines.

D 6 4 B l  I  C 6
4  0c6c9n3
c 9 c l l  0 E 8
5 C 5 C l  l 4 B
5 C 5 C 5 C 5 C
c5t\440D5
D5D6  E  34  0
c 1 4 q l l n l
5 C  5 C 5  C

5 C  F v  - C T J S T O | { E R  N O .  F
r  Y * . . + * I  F  ? N N T  O N  F I L
F  H 4  - C t ' S T C P F N  N A i l F  I C  Y
: l ' | r : l * * t l l t * * t + t * * t a r * ' t  .
l . l  - 5 H I P  T C  . f  Y r r f t * a t f *
* l + a r + + f r r f f f  u  _ I T F f r  N
0 .  L  Y : r r * * * * a l  t N o T
O I  F I L F  J I . '  - I T F T {  C F S C .  J
f  Y  f  + + t + ' i * * f  * t l 1 ' t : t f  t ' i  t ' l

Display Format Test Routine Diagnostic Messages

During processing, DFTR checks completion codes. status
of terminals. and the various types of program intervention.
Messages stating the reason the completion code was given,
the status of terminals, and the type of program inter-
vention received are logged on the system printer. For
the DFTR diagnostic messages, see the CCP Messages
Manual, GC21 -51 70.

FORMAT FIND ROUTINE (570+SC2 Only l

The format find routine (CCPFMT) makes formats that
have been created or  modi f ied by DFGR or  PFGR in
another partit ion, available to programs in the current
assignment set. The routine is executed under CCP and
performs the following functions:

o Places the current object l ibrary C/S (cylinder/sector)
location of the format into the format index in
$CCPFI LE.

o Updates the DFFSFDT value of  the PROGRAM
assignment statement.

To use CCPFMT, make the following entries in the
assignment set:

/ /  TERMATTR ATTRI D-O4,DATAFORM.M ESSAGE,
DFF3270.NO

//  PROG RAM NAME.CCPFMT,NEVE REND.YES.
ENDMSG-NO

The routine is invoked from either the system operator's,
console or a command terminal. For additional informa-
tion on the use of CCPFMT, refer to the Model | 5 CCP
System Operator's Guide, GC21 -761 g.

tVote.' When CCPFMT is included in an assignment set,
ATTR lD-04 requi red for  format  f  ind.

i z R p I  0
0 0 0 0  2 r F 5 c ? 3 2
o 0 l 8  F 3 l D € 8 5 C
0 0 1 0  c 5 t  l c 8 F 4
0 0 4 8  5 C 5 C 5 C 5 C
0 0 6 0  n 4 l c 6 0 F 2
0 0 7 8  5 C 5 C 5 C 5 C
0 0 9 0  D 6 4 B l  t t F
0 0 4 8  0 6 D 5 4 0 C 6
0 0 c 0  F 3 t c F 8 5 C

3 2 l l c 6 D 4
5C5C5C 5C
l D 6 0 c 3 E (
5C5C5C 5C
c 8 c 9 D 7 { C
5 ( 5 C 5 C 5 C
D t l D E e 5 C
c 9 D 3 C  t l  I
5C5  C  5C  5C

c 5 0 9 4 0 D 5
F ? 4 0 D 6 n 5
c  l D 4 c 5 l  I
5C 5C 5C 5C
5C5C5C5C
lD6 CC 9F 3
4F  5D  I  D6C
4CC.4C.5F?
K 5 C 5 C 5 C
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EXAMPLES

Example 1.-DFF Formatting Example

Problem: Design a display format to be used on the 3270
display with an order entry program. Make the format usable
with any programming language available under CCP.

Solution: lt lan the format by laying out f ields on a display
layout sheet. This then serves as a visual guide in fi l l ing

out  the f ie ld def in i t ion forms.

DISPLAY FORMAT SPECI FICATIONS

I

2 3 4  5 6 I  I  1 0  1 1 t 2 1 :

z
:
!

a

I

= E
! !

! l
; r
5 !

21 22 2:

P R I N T E R  C O N T R O L

i

1 25t26 2

9

n  N l r :

9

6  37 lS  f , o  a t E 2  a

a

- t ^
8 49 lS  5r

9
P I :

9

, | .
9

, | .
9

- l '
a  6 t & 6

9
? i ;
: t 3

o * lro r t

TTTTTTT

Use to
catalog
format in
object library,
{first t\iro
characters
are $Z).

llll 
L- Disk unit wtrere DFGR wil ptace format into the obiect tibrary

l i l l
| | | 

-tormat is designed for 3270 disptay device.

| | 
- Entry is ignored because there is an enrry in column l7

I 
r-Clear b€fore writing

r- I 92Ocharacter displav
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GX21.9 l  74
P r n r . d r n U S A

r ,  L jE l r , r  x , r f  I x ,x , I l t r r {  r I - r , l x  x , r t r . x_  - -

EI x r xJl{,x,rrx,x t"x!,x.f lI lEr.yttx,,r, L .

_  '  ' L  ,  ' l ' u _ , . i - . - - f  r ! r  i = [ r - f  L i

r  l n - ] , , L  ,  ' . . [ u r  j l  i , 1 r 1 1  u d u r L , . r , . r  i _ r f , , r _ ! ] _ l ! r

l - r  L L 4  r l r L L  J ' , r l L L r  L ,  ,  I  r h r r r j  ' r I

r - . f , r l  , u a r i  , l  '  r l l x r l - . u u l ' _ u , f r , , 1 ] r ,  ,  ,  ,  ,  [ + !  J r r L ! l L l r r t r

L r  1 , ,  r - 1 . . r ,  ' , 1 ,  r 1 , , ,  _ l r r r l l - L r r  r x r ] . . u

Printer/Display Layout

6-

{

g-

a
I+ :
I

rr--"
E

L  s  '  P l t l t ' , ' t J r 4 r r , ' . { l r

, Eqr rll!I]!f ,r r llr,$fiI],\]

'. ' WI|lIIli]]E {^r xlr,rLxl
, , , L , , , ,  , * _ | , ' . J  , L _
r,lYF t fsn {,q . J E4E_F telt 

prr I oN,

H Si'.0.0 boxes indicate defining attribute positions.

D Open boxes indicate t ra i l ing at t r ibute posi t ions.
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Note: Tl'te large letters identify a portion of the display
screen wi th a segment  of  the f  ie ld def in i t ion in format ion
as i t  appearson the f ie ld def in i t ion forms and on the l is t ino.

t r  This  heading is  a type 1 output  f  ie ld which means i t
is  to  be d isplayed at  normal  in tensi ty  on the screen.

The entry  on l ine 2 posi t ion 3 (under customer number)
is  a type 3 input  f ie ld which means that  i t  is  a
numer ic  f  ie ld to be d isplayed at  normal  in tensi ty .

The entry  on l ine 2 posi t ion 21 (under customer name)
is  a type 1 output  f ie ld which means that  i t  is  d isp layed
at  nrJrmal  in tensi ty .

Thr . 'entry  on l ine 2 posi t ion 46 (under ship to)  is  a
typ€r  1 output / input  f ie ld.  This  entry  is  examined by
the terminal operator and changed if necessary.

L iner  07 conta ins headings ( type 1 output  f ie lds wi th
norrnal  in tensi ty) .  The i tems in the quant i ty  co lumn
are type 3 (numer ic)  whi le  the i tem numbers are
typer  1 input  (a lphamer ic) .  Automat ic  sk ip causes
the r:ursor to move to the next quantity entry.

The f ie lds in  the rest  of  the l ine are def ined as type 1
output / input  f ie lds.  Note that  there is  a G in the
data source column indicat ing in format ion is  pro-
v ided at  generat ion t ime yet  no entr ies appear in
col rumns 32-71.  Al l  output  and output / input  f ie lds
haver been described as being generation-defined with
no entr ies made in columns 32-71 because data wi l l
be provided using a Put  Overr ide dur ing execut ion
ti nrer.

Display l ine 22 conta ins v is ib le headings ( type 1 output
fields) and f ields into which data can be placed by
using Put  Overr ides at  execut ion t ime ( type 1
output  f ie lds) .

Display l ine 24 init ially contains a series of type 5
output  f ie lds.  Any one of  these f ie lds can be changed
at  execut ion t ime by the appl icat ion program. They
could,  for  example,  be changed to d isp layed f ie lds
wi th h igh in tensi ty .

The display control form is used to describe the format in
such a way that i t  can be properly stored and retr ieved.

A l l  the  in fo rmat ion  on  the  d isp lay  cont ro l  and f  ie ld  de f in i -
t ion forms is transferred to cards and used as input to the
d isp lay  fo rmat  genera tor .

Genera t ion  resu l ts  inc lude:

1 .  The d isp lay  fo rmat  cons is t ing  o f  the  f ie ld  descr ip to r
table and the 3270 data stream with control infor-
mat ion  are  en tered  in to  the  ob jec t  l ib ra ry  under  the
symbol ic  fo rmat  name.

Printout  in format ion:

a.  Pr intout  of  the speci f icat ion forms.
b. Log of diagnostic error messages.
c.  Sequent ia l  l is t  o f  output  f ie lds.
d.  Input  data f ie lds and thei r  order  of  appearance

in the input  record area.
The decimal  length of  the f  ie ld descr iptor  table.
The decimal length of the 3270 output data
stream.
The decimal  length of  the 3270 input  data
strea m.

r

E

2.

GItr

s.
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F I E L D  D E F I N I T I O N

Dara  to .  Ourput .  Outp ! r / lnpur  and O. recrab  e  F ,e ld5

An X in column 72 al lows for  cont inuat ion on next  l ine

Display line 2-5 contain fields for entering customer
number. name, and address on left side; fields for
entering ship-to name and address on the right.

Display l ine 7 contains headings,

Even-numbered display lines 8-20 contain fields for
entering order data.
Odd-numbered display lines 9-23 are defined as one-
character blank fields in order to cause a blank line
to print on the 3284 and 3286 Model 1 and 2 printers.
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E X € C U I I O N  T I ; E  D A I A .  T ' U I P U T  A R E A  F I q M A I  -  E N D  P O S I I I O N S  F ] A  * P C  P R O G R A I 4 S

I  f I E L D  F I E L D  E N D  .  F I E L O  F I E L D  E N D  '  F I E L D  F T € L U  F I { O  i
.  t ^ t l E  L E N G ' H  p o s t T t u N .  \ a { E  L € N G I H  p C S I I I O N .  N A H E  L e i l c I H  p O S t t t O N  I

a  - - - - - -
t  o P c o D E  O 0 4  0 0 0 4  r  L € N c r H  0 0 4  o o o S  I  t x t i A t a E  0 0 6  o o l r  !
.  t z o R E N  0 0 6  0 0 2 0  r

I  N P U I  A R E A  F O R I l A I  -  E N D  P O S I I I O N S  F O R  R P G  P R O G R A I T S

.  F  I € L D  F I E L O
I  T A I E  L E N G I H

E N D  t
P O s l r t o N .

F I E L O  F I E L D  € N D  '  F I E L D  F T € L D  E T O  'no::__ ::::t: T:I19:: I1T__ ::y:: "':I:g!:
LENGTH 004 0008 .  I l i l tA r {E  006 oo t+  .
cusNo 006 o02 l  .  s l ta tE  oz2  oo{3  .
SADoR2 022 00s? !  saooR3 022 o log  .
I T E A N T  0 0 8  0 I 2 l  .  0 T Y 2  0 0 +  O l 2 5  .
QIY3 00{  o l  3?  .  I  rE iN3 008 0 l {5  .
l fEr lN4 008 0 t57  .  QTYS oO{  016 l  t
Q I Y 6  0 0 4  0 1 7 3  |  I r E t { [ 6  o o E  o l E t  .

RrcooE 004
-  l t o -  o 0 l
SADDRI  O22
QrYl  0o / .
I  rE [N2 008
QTYt  OO4
I  rE i i {5  008
o l Y ?  0 0 {

0 0 0 +
o 0 l  5
o 0 5 5
0 l l l
0  l : t 3
0 t { 9
0 1 6 9
0 1 8 5 I  r E X N T  0 0 8 o l g t  I

tu

L E I { 6 ' H  O F  O U T P U I  R E C O R D  A R E A  R E Q U I R E D  T t I  O F F  P R O G R A {
R P G  r S u B R 9 2 .  -  0 0 2 0  o r H E R  -  o o l 2

L E T G T H  O f  I I I P U I  R E C O R O  A R E A  R € Q U I R E O  I I {  O F F  P R O G R A X
R P G  . S U B R 9 2 .  -  0 1 9 '  o r H E R  -  O l S 5

I l { F O R f t l I l o t {  F o R  u s E  o u R t r { 6  c c p  l s s I G N H € i t I  S I A G €

O € C I I I A I  L € I { G I H  O F  T H E  F I € L O  O E S C R T P I O R  T A B L E  I S  I I ' O
D E C I I I A L  L E N G I H  O F  T H E  O U I P U T  T E X T  I S  I 1 4 6
D E C I I T A L  L E N G I H  O F  I H E  I i I P U I  T E X T  I S  O 2 4 O

T H E
r x t
f H E

' l-he generated display format appears as follows:
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Example 2 - RPG Il MRT Program Using the Display
Format Facil ity

This RPG l l  Mul t ip le Request ing Terminal  (MRT) program
uses the Display Format Facil ity (DFF) to support the 3270
terminals. lncluded in the example are t program descrip-
tion, f lowcharts, and RPG ll coding.

The terminal operator is reguested to press the CLEAR key
before entering the program name so that unwanted data is
not received with the pRoGRAM REOUEST.

The application program will request the display format (by
name) and cause it to be sent to the 3270 screen. The
method of formatting the init ial display for the order entry
program is explained in Example | - DFF Formatting
Example. The Order Entry display format was generated
previously and stored in the object l ibrary with the name of
$ZOREN.

When the init ial format is placed on the screen, the cursor
is  posi t ioned at  l ine 2.  posi t ion 3.

The terminal operator enters the customer number and
presses ENTE R.
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The progranr  uses the number to ret r ieve the customer name,
customer arjdress and ship-to information from the custo-
mer master  f  i le .

Cust r :mer  name and address  f  ie lds  a re  ou tpu t  f ie lds  and can-
not  be  a l te red ,  bu t  the  sh ip - to  f  ie lds  a re  ou tpu t / inpu t  f  ie lds
and <:an be changed by the operator i f  necessary. Next, the
quant i t y  and i tem number  fo r  each i tem are  keved in  and
ENTER is  p ressed.

All data fields that have been modified are received by the
appl icat ion program. The i tems are ver i f ied by compar ing
against  the inventory master  f  i le .  l f  i tems are ver i f  ied and
suf f ic ient  s tock is  on hand,  the descr ipt ion and pr ice are re-
turned to the terminal .

l f  an i tem is  not  found,  the i tem number f  ie ld is  changed to
high in tensi ty  and ITEM DROPPED is  d isp layed at  h igh in-
te ns i ty.

l f  the i tem number is  ver i f ied but  there is  insuf f ic ient  s tock
on hand,  the descr ipt ion,  pr ice,  quant i ty  on hand,  and back
ordered f ie lds are d isplayed.  OUT OF STOCK changes
from nondisplay to h igh in tensi ty  and the i tem is  entered
in the back order  f  i le .

Once the i tem informat ion is  d isp layed,  the operator  can
ver i fy  the status of  the order  and make any changes desi red.
For  example,  when OUT OF STOCK is  ind icated,  the quan-
t i ty  f  ie ld could be rekeyed for  the in tensi f  ied i tems.
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For ITEM DROPPED, enter  zeros in  the quant i ty  f ie ld to
delete the entry .  (Any i tem can be deleted by enter ing
zeros in  i ts  quant i ty  f  ie ld. )

Af ter  a l l  except ions have been sat is f  ied.  ENTER is  pressed.
When the program recognizes that  a l l  i tems have oeen
processed and there are no except ions,  i t  ca lculates a l l
pr ices and taxes and ver i f ies customer credi t  s tatus.

l f  the credi t  s tatus is  unacceptable,  CREDIT OVER is  d is-
p layed at  h igh in tensi ty .  The d isplay now inc ludes the
tota l  f ie lds.

The operator  ver i f  ies the order  inc luding tota ls  and credi t .
l f  acceptable,  the PF1 key (enter  order  key)  is  pressed,  and,
if the credit check was good, the inventory fi le and customer
account fi le are updated and the display is printed on the
3286. lf the credit check was not good, the fi les are not up-
dated but  the d isplay,  inc luding the credi t  over  f  ie ld,  is
printed on the 3286.

When the order has been completed and all f i les are updated,
a new display format  is  sent  to  the terminal ,  ready for  a
new order .

Any order may be canceled at any time by pressing the
PA2 key (cancel order key). The program then displays
a new display format  on the terminal .

The terminal may be released from the application program
by pressing the PAl  key ( re lease terminal  key) .  The terminal
would then be f ree to request another application and also
may request the application program when desired by
rekeying the program name.
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r
Cancel order

Opera tor  reques ted  to  p ress  CLEAR
key be fore  en ter ing  program

name.  No da ta  expec ted  w i th
program request .

r
Release te rmina l

F 2

Order Entry Program Flow (Part 1 of 5)

lVote;  Black numbers (E)  correspond to s imi lar
numbers on the RPG l l  codino sheets.

g
l-

l den t i f y  o ron r " -  |reqL/est 
_I

START

Se t  up
Accep t  I npu t
ope ra t t on

Accep t  I  npu t
ope ra t i on

R e t u r n  c o d e

c h e c k

Se t  up  t o  pu t

i n i t i a l  f o rma t

C lea r  t o t a l
p r i ces  f o r  t h i s
t e rmrna l

i n v i t e s  o u t s t a n d -
Outpu t  f o rma t
t o  t e rm ina l

Se t  up  and  execu te
I n v i t e  I n p u t  t o
t e rm ina l  l as t
p rocessed

End  o f  j ob
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IE
Check i f  snip-tol
and name and ad-  l - -  -
dress are not blank 

I

F ind  cus tomer
number  i n
customer f i le

l nd i ca te  e r ro r
on  d i sp l ay

Save customer
name and address
by  t e rm ina l  name

Pu t  Ove r r i de
record to d isplay
customer name and
address,  ship to

Put Overr ide to
display error  data

Operat ion
successf  u I

Order Entry Program Ftow (Part 2 of 5l
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I n i t i a l i ze

except ion
i  nd icator

Find i tem number
in inventory f i le

Found  i n
inventory f i le

set  up to move
pr ice and descr ip-
t ion to d isplay

lndicate dropped
i tem except ion

ldent i fy  i tem
number in format
to intensi fy

l-p,.o".r, i,",.n- -  

[  
numuer

Order Entry Program Flow (Part 3 of 5l
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ant i ty  on
hand less than

I  ndicate short
quantr ty except

l den t i f y  number
to move quant i ty

on hand and back
o rde r  amoun t  i n
f  ormat

Enter back order
in backorder
f  i l e

Indicate out  ot
stock to be
displayed

Increment to
process next item

Process item
qua nt  i ty

Order Entry Program Flow (Part 4 of 5)
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Calculate taxes
and tota ls

Put Overr ide to d is-
play i tem descr ip.
t i on ,  p r i ce ,  and  i f
necessary,  quant i ty
on hand and back-
order,  and except ion
messages

Order Entry Program Flow (Part 5 of 5)
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RPG INPUTSPECIFICATIONS
IB11, . , " . " , , " . " ,  

" . , , . . ! sMd,neco.F ,anon
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RPG INPUTSPEC'FICATIONS

RPG CALCULAT ION SPECIF ICAT IONS

GX2t  S4

1  2  1 5 7 6 7 1 1 A 1 9 8 0

"" lbNa 19';fr1il",."[oTnfpETNFl

F o r m  G X 2 l  S 3
P l n r . d ' n U S A

7 5 7 6 7 1 1 8 7 9 N

IBl,l ,.,.,,.",,".", 
",.,ne!, 
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l "* 
-

ll*aY "* lill" re fifr1iil".." lolRlp1FFlrl
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I Dde

RPG CALCULATION SPECIFICATIONS Fo.m GX21.S
h,nd  f  u .s  a .

7 5 7 6 7 1 1 A 1 9 W1 2
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RPG CALCULATION SPECIFICATIONS Form 6Xzr_@3

1  2  1 5 1 6 1 7 7 a t 9 W

*" PLl u I e [;ru".." lofnfoliMr]
IBll ,.",.,,,."., 

",,,n.,, 
Md m co,F,,,6

Grd F lec to  Numbl

IT

IT

IT
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RPG CALCULATION SPECIFICATIONS ro ,m cx2 t .s3
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I o""

E

E
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E
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RPG CALCULATION SPECIFICATIONS

SPECIF ICAT IONS
IB}I ,.,.,..,,.^", 

"",,^.s 
M$,n€ co.6,a.m

ftryamme l o"e
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SPECIF ICAT IONS
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OUTPUT SPECIF ICAT IONS cx21 1m
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":til't: i
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Example 3-SRT Inquiry Program

This example shows RPG l l ,  COBOL, and FORTRAN lV
coding {or an inquiry program that uses the Display Format
Facil ity to display information on the 3270. The three
versions of the program use the same basic logic, inquire
into the same three disk fi les, and use the same screen
format .  The logic  f low,  d isp lay layout ,  d isp lay format
specifications, and DFGR printout are shown on the
fo l lowing pages.

This is  a s ingle request ing terminal  (SRT) program;
therefore, the orogram can handle only one inquirv on
each execution. lf sufficient main storage area is available,
however, more than one copy of the program could be
executing concurrently, serving different requestors.

The terminal  operator  uses th is  inqui ry  program as
fo l lows:

1.  Signs on,  keying /ONb Ipassword]  ,  and presses the
ENTER key .

2.  Presses the ERASE INPUT key.

3. Enters a program request accompanied by input
data, as follows:
COBOL:
COB lNO6cccccc/ l  |  |  l l l  l l
RPG II:
RPG lNOUcccccc/l | | I | | | |
FORTRAN IV:
FOR lNOdcccccc/l I | | | | | |
where cccccc is a six-digit customer number and
l l l l l l l l  is  an e ight-d ig i t  i tem number.  Presses the
ENTER key .

Program returns a message to the terminal operator.

Program terminates.

lf the input from the terminal operator is incomplete or
invalid, the program issues an appropriate error message.

Notes:

The three disk fi les used by the program are processed
directly.

ln order to have the format remain on the screen after
the program reaches end of job, ENDMSG-NO must be
specified on the // PROGRAM assignment statement.

4.

5.
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Yes
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Cust(
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rmer \  yes Move no customer

n k ou tpu t  message

t r l
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Read  CU
and  C t iS '
f i l e s
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r l

nval id customeX- Yes Move invalid custo-

umbe r put  message
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Move cusl
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H 1 H 2
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End  o f  j ob

Examp le  3  - -SRT  Inqu i r y  P rog ram F low
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Example 3 -  Display Layout for  SRT Inquiry program

DISPLAY

25 26 2t 2a 29 30 31

Printer/Display Layout

. -T - . - - ! - ' - - - - l -
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Example 3 -  Display Format Speci f icat ions for  SRT Inquiry program

i1
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I  F I € L D  F I E L D  E { I )  I  f T E L D  F T E L D  E N D  *  F I E L D  F I E L D  T N D  +
.  I A I { E  L E N G I H  P O S I T I O N  I  \ A M E  L E N G T H  P O S T I I O N  t  N A M T  L E N G I H  P O S I ' I O N  T
t  - - - - - -  a  - - - - - -
I  R I C O D E  O O 4  O O O 4  A  L E N G I H  O O {  O J C E  r  T M N A H E  O 0 6  O O I 4  '
r  -  a t D -  0 0 t  o 0 l 5  r

L E N G I H  O F  O U I P U T  R E C O R U  A R E A  R E Q U I R E D  I N  D F F  P R O G R A i l
R P G  . S U 8 R 9 2 *  -  0 0 9 8  o I H E R  -  O O g o

I E \ G I H  O F  I N P U T  R E C O R D  A R E A  R E Q U I R E O  I N  O F F  P R O G R A C
R P G . S U 8 R 9 2 *  -  0 0 l i  0 I H E R  -  O J O T

I N F O R M A f I i J N  F C R  U S E  O \ . , q I \ b  c c p  A S S I G N { E \ I  S T A U E

I H E  D E C I H A L  L E N G I H  O F  T H T  F I € L D  I ] E S C R I P T I I R  T A B L E  I S  ] I ] 2
I H E  D E C I H A L  L I N G T H  O F  ' H E  I ] U I P U I  I E X I  I  S  O 2 I 6
I H E  D E C I I T A L  L E N G T H  I ] F  I H E  I N P U I  I F X I  I S  J O O S

Example 3 -  Display Format Generat ion f  or  SRT Inquiry Program

8-98



S Y S I € r { / l

0 t 0 l  H
R G  O O 4

l 2 0 l
) 2 0 2
J 2 1 j
J 2 0 4

o o c l  3 2 0 5
0 0 0 2  c 2  0 6
o o r l  ) 2 0 1
0 0 J / r  1 2 0 8
0 0 r ) 5  r 1 2 0 9
0 0 0 6  1 1 2 1 0
0 0 0 7  1 2  I  I

l o l d  l j 0 l  E

r l 4 0 l
, ) 0 0 9  , ) 4 0 2
O D l 0  ' 1 4 0 1
i t o l t  J 4 0 4
3 0  I 2  ) 4 0  5
0 0 I  ]  J 4 0 6
0 0 1 4  ) 4 0 7
l o I S  J 4 0 8
0 0 t i  J 4 0 9
0 0 1  /  ) 4  l 0
0 3 l l  i l 4 l l
0 1 t  )  ) 4 t 2

o o 2  )  J 5 0 l
o D 2 L  0 5 0 2
o o 2 2  I 5 0 _ 1
o o 2 t  0 5  0 4
o o 2 4  ) t o 5
o o 2 5  0 5 0 6
o 0 2 5  0 5 0 7
o o 2 7  1 5 0 8
0 0 2  l  J 5 0 e
0 0 2 9  r ) 5 l o
o o l ' ,  0 5 l I

o o l l  o 6 0 I
o o l 2  0 6 0 2
0 0 ' t  J  0 6 0 3
r l o t 4  J 6 0 4

c 6 0 5
I  I  l ' ;  ) L a ^

a) t,t)1
l a  ] / )  ) { , 0 . 1

) b 0 ( )
o 1 t  I  0 1 ,  t , )
0 3 ] ]  . , r r l 1
o t J  )  , ) 6 1 2

. ) 6 l l
t t t ) 1 )  , . ) ( ) 1 4
r ) n 4 l  ) ( , 1 5
, 1 4 1  i 0 l  r ,

. ) 6 1 7
o 1 4 t  . ) 1 ,  l B

, ) t ,  I  9
C a)4'+ .)l) 2 0
, ) r 4 5  1 ( , ? I
1 0 q o  ) ( ) 2  )

t)

F C U S T N A I T E I C
F C U S I S H I  P I C
F I \ V E N I R Y I C

3 0 0  3 0 0 q
2 5 6  L 2 8 R
3 0 0  3 0 0 R

P L

S P E C I A L

D I S K
D I  S (
D I S K

U S E S  I H E

5 U B R 9 2
K P L

S U B R 9 2
K PI.

LR
o 5

8 5 8 6 8 7

a 5
8 6
a 7

9 L 9 2

R P 6 I  I

F i
F T  S T N G L E  R E Q U € S T O R  T N Q U I R Y  P R O G R A X  | { . t I C H
F *  f , I S P L A Y  F O R M A T  F A C t L T T Y  t N  C C P .
F I
F r F c . f , t ' , 1  I  P  0 2 )  o 2 9  S P E C I A L

F T F R H O U I  O  0 9 8  0 9 8
F

5 6 C Or, tp IL E r  I  {E A compi lat ion t ime array is  used so that
the array contains the accept input  opera-
t ion code and the maximum input  length

S r t r H  A S  x X x X x x /  Y Y Y Y Y Y Y Y  w h e n  t h e  T E R M I N  f i l e  i s  r e a d .T E I M I \
K E Y  C U S T .  \ f } .  6  /  I  T E H  N O .  8

A A  O i

c r t s T N ^ r . t E A A  I f )

c i J S T S r . l l P B B  I  I

r \ V E \ I i < Y C C  L 2

I C.'f 2 c.A

I  C h  2  c B

I  C q  2  c l

SE TOI ' ]
C O M P  S L  A S H
S E  I ' ) N I

G I ] I O  E N I )
C H A I N C U S T N A I T F
C H A  I  N C U S T  S H I  P
c H A l f , l I  N V F i I T R Y
T A G
S E  T O F

J { J I  O O 2 O R I N C O D
J 1 5  0 2 0 0 C u S N O
0 2 t  0 2 1  s L A s H
0 2 2  C 2 9 0 1 r r , t N 0

0 0 9  0 1 0  c u s N r {

t 0 c  c l o  s H p \ {

) l l  0 1 2  I T D s c

do -- \ lndicators 80 and 81 indicate when the

BL /  
customer number or  i tem number are
zero Or b lank.

c
c  \ 8  I
C  ' l c 5
C L R N O  5
c  ) R  9 l
c . r )R 92
c L q \ 9 I r r 8 0
c L R \ 9 [ f , t 8 0
c L { \ 9 I r , l 8 l
C L R
cLc.

!l IE'{,.1' l l . lT
1l
, l
r )
' ) +

I

]

l

)
l *
l
)
)
l +
l

)
l

l

C U S N I J
c lJ s N'.)
I  r { \ ' l
E NI)

L R

0 0 4
0 0 3
o I 4

I  c 8 .
' 9 B r

0 2 0  r 6 l R p t 0 l

o 2 6

P L , 5

a-rJ s \o

I , )  t 4 C N t i ' t C U S N M
, , r l ' )  8 5

' t o

I  I ' . l r l 4 l . l . l 6 5 H P N M
\ B 1 )  ' l

B I

I  f M N O

I  2 ^ r ' l  I  \ { J 7  I  T l ) S C
\ t I  8 r

C L

0 4  l
c 12_
0 4 5

0 t 0
U( ,4
0 5 7

0 /  l

0 9 3
0 9 2
0 9 5

. \ A [ I F  N O T  O i |  F I L E I
I N A  C U S T  N N .  E N T E R F D I

r l a u F  N o T  o t l  F I L E .
I  f . t o  L U S r  N o .  E i l T E R F n r

I  I T F M  N t ] T  D N  F I L E T
r N : l  I  I F i , t  N O .  E i , t I E R E D .

Example 3 -  RPG l l  Coding for  SRT lnquiry program

3270  D i sp lay  Fo rma t  Fac i t i t v  (DFF)



a
5
6
f

E
9

l 0

lBf i  svslEr/3 atcrtcAil  l laTtoiAL srAioato cotoL

s l r { o - A . . . 0 . . .  c o 8 0 L  s o u R c  E  s r  A T  E  r E x T  s

I  l D E i l r l F t c A l t 0 N  D t V t s t o r a .
2 PROGRAi- t0.  C00n{Q.
3 IEI IARTS. IHIS IS A SIXGLE REQUESTOR I I |EUIRY PNOGRAII  IH^I

USES I I IC  D ISPLAY FOI ITT  FACI ITTY  OF  CCP.
ENV I  ROI { r {Er { l  O lY l  S I0X.
coxFrGURAItor{ sEcrtoi.
sourcE-c0frPUrEt. tEr-s3.
0 tJEc l -c0rPuTER.  I0 t -s3 .
t irPUT-ouTPUr s€crtoi l .
F I  LE-Coilr toL.

SELECT CUSTNIXE ASStGi l  rO 0A-54{ i -R-CUSI I l l l t
ACCESS tS  RAt tOOi
ACTUAL XEY IS I iATETEY.

l r  sELEcr  cuSrsHIP AsStcn  r0  0a-5{ {4 -R-cusrsHtp
ACCESS tS  RAt {OOl
A C I U A L  I ( E Y  I S  S H I P K E Y .

l 2  s c t E c r  l t v E r { I R Y  a s s t 6 n  l o  D A - 5 { { { - R - t N y E N r R y
lccEss  Is  R l l {Do ' l
A C T U A L  T E Y  I S  I I I V T K E Y .

D A I A  O M S I O | .
F I L E  S E C T I O i .
F O  C U S I N A X E

O A I I  R E C O R D  I S  C U S T - N A I I E
LAEEL RECORDS AR€ STAXDARD.

SEQ/NO S

00  l 0  l 0
00  1020
00 l0 30
00  1040
0020  l 0
002020
002030
00  20 (0
0020  50
002060
0020  ?0
002080
002090
002  100
0 0 ? l  l 0
002  t  20
0 0 ? 1 3 0
o 0 2 1 4 0
oo2  I  50
0 0 t 0 1 0
003020
003030
00  3040
00 !0  t 0
003060
003070
00  30  80
00  3085
003090
00  3  l o0
0031  l 0
003  I  20
003  t  30
003  I  40
0 0  3 1 4  5
00 ,  I 50
0 0 3 1 6 0
o 0 3 1 7 0
0 0 3 1 8 0
oo3  I  90
00 32 00
0032  0 t
0040  l 0
004020
004010
004040
00404  I
004042
00{b43
004044
00a045
00,tO{6
o040  50
00a060
0040 70
004060
004090
0041 00
o04 t  t0
00 .1  ?0
0041  30
o04l  ao
004  t 50
00{160
0 0 4 1 7 0
o04180
o04l  90
o04200
oo4220
0042 to
o0+240
o0 {250
004260
004270
o0t280
o04290
004300
o0 r3 lo
oo4r?0
oo4l30
0043io
oo4t50
0050  t 0
005020

I 1
l 4
I 5

l 6  0 l  cus l - l t axE .
1 7  0 5  F I L L E N  P I C I U R E
l8  05  cus t t x l  P ICTUR€
1 9  0 5  F T L L E R  P I C I U R E
2 0  F D  C U S ' S H I P

2 t  o I
2 2
2 t
2 4
2 '  F O

x ( E t .
x t 2 2 t .
r t 2 ? 0 1 .

o A t A  R E C o R o  I S  C U S T - S H t P
L A E E L  R E C O R D S  A R €  S I A i l D A R O .
C U S T . S H  I  P .
O 5  F I L L E R  P I C I U R E  ' ( I A I .
0 5  s H P i l f u  P t c r u R €  x t 2 2 t .
O '  F I L L E R  P I C I U R E  T I 9 E I .
I  N V E N T R Y
O A T A  R E C O R D  I S  I N V € N
L A B € L  R E C O R D S  A R E  S T A I { D A R D .
I i lYEt{.2 6

2 l
? a
? 9
3 0
3 l
t2
33
3(
I 5
16
t f
36
39

O '  F I L L E R  P T C I U R E  X I I 3 I .
0 5  I T D S C I  P T C T U R E  X t 2 0 t .
0 5  F I L L E R  P I C T U R E  I I 2 7 6 I .

r o R x t N G - s l o R A 6 E  s € c T l o N .
f 7  N A i E K E Y  P I C I U R E  5 9 ( 7 I  Y A L U E  I E R O .
I 7  S H I P I ( E Y  P I C I U R E  5 9 ( 7 I  Y A L U E  Z C R O .
7 l  l i l v r x E y  P l c l u R E  s 9 a 7 l  v I L U E  z E R o .
77 l {o -cusNo P lc  x lz2 l  VALUE . l {o  cusr  NUiSER E ' {TEREo. .
7 7  l r o - s H P l { o  P l c  x ( 2 2 1  V A L U E  r N 0  s H I P  r { u i l 8 E R  E N T E R E D . .
7 I  N O - I T I I { O  P I C  X I 2 2 I  V A L U E  ' I { O  I I E X  t I U I t E E R  E N I E R E D I .
7 7  l i v a l l D - c  P l c  x l 2 2 l  V A L U E  . l i l v A L l 0  C U S I  N U ; 8 E R  . .

7 7  I N V A L I O - S  P t C  X ( 2 2 1  V A L U E  T I N V A L I O  S H I P  l { U r a S E R  r .

1 7  I I { Y A L I D - I  P I C  X ( 2 2 I  V A L U E  I  I I { V A L I D  I T E T  N U i l 8 E R  I .
aaa aaaaa a taaaaaaar  *aa  aar  aa  araaaaaataaaaa ' l  a  f  aa tara  a  a*a t laa  a  aa  a l  a  a ' |
I  c c P - c 0 0 0 1  t i l r E R F A c E  P A R A T E T E R  L ! S T .  .
' l aa l t l taa  aa*a ' }aaaat  * t ta ' ;a l l r  * l  t r l  la  ra  ta  aa  ta  aa la  a laaaaa l  aaa ' t la  a r  r  a

o l  P lRAtaElFr -L  Is r  .
0 5  P L - R r C  P t C r U f , E  S 9 t 4 t  C C r p - 4 .
0 5  P t - o P c  P I C T U R E  5 9 t 4 t  C o i l p - 4  V A L U E
0 5  P L - O U L  P t C r U n €  S 9 t 4 t  C O | | P - 4  V A L U F
O '  P L - E F L  R F O E F I N E S  P L - O U I .  P I C  S 9 I 4 I
0 5  P L - A I I  R € D E F I N E S  P L - O U L  P I C  5 9 { 4 I
O '  P L - I N L  P I C T U R . E  5 9 I l I  C O X P - 4  V A L U E
O '  F I L L E R  P I C I U R E  X ( 8 I .

aa  aa*  a taa l la t  a laaa*  l r  t *  aa  a taa  aaat  aaa I  a l  l *  t  a  la f | |aa ' | ) }  a r l ' ;  +a t ta  aaa a  a
+  I N P U T  R E C O R D  A R E A .  '
t , ] t taaa l taa '3 f  ta* r la*  aa  a* t r  r *  r ra  a  raa+ *a  aaaa a+* taa  aa l r  raa*a  r *a  l  aar  * t

O I  I  N P U I - A .
0 5  T E R i l - I N  P I C T U R E  X I 6 I .

40
{ l
12
ta
++
{5
{6
{ 7

48
{9
50
5 l
5 2

53
5a
55
56
57
5 t
59
6 0
6 t
6 2

1 2  8 .
cot{P-4.
coHP-4 .
1 6 .

05 cusNo
05 sLlsr{
05  l rHNo

P t c T U R €  X ( 6 '  V I L U E  . 0 0 0 0 0 0 . .
P t C T U R E  X t t l .
P l c t u R E  x ( 8 1  v a l U E  . 0 0 0 0 0 0 0 0 . .

a aaaa aaa*a t iaaa araa  l r  a ta t  aa  1*  laaata  a*a l * ta l  a l l r  a  a ta  a ta* l  aaa aa la  a l
r  P U T  F O R i l A T  O U I P I , T  A R E T .  '
aa ' . *aaaa*a laa la ' |+aaa: la ta l t taa la laa ' ;aaaa laa laa*a laa*aaaaaaa laa3+aa

O I  O U T P U T - A .
0 5  T E R | . - O U I  P T C T U R E  x t 6  t .
O '  S C R E E I I  P I C T U R E  X ( 6 '  V A L U E  T t I R P I Q "

0 5  c u s N o  P t c r u R E  x ( 6 t  v r L U E  . 0 0 0 0 0 0 . .

0 5  C U S N X  P I C T U R E  X I 2 2 I  V A L U E  S P A C E S .
0 5  s H p N r , r  P t c l u R E  x ( 2 2 ,  V I L U E  S P A C E S .
0 5  t l | | t { o  P t c r u R E  x t S t  v a L U E  . 0 0 0 0 0 0 0 0 r .

O '  I Y D S C  P I C T U R E  X ( 2 O I  V A L U E  S P A C € S .
p R o c E o u R E  D t v t s t o N .
OP EN-T HE-F IL  E  .

8-1 00

Example 3 -  COBOL Coding for  SRT Inquiry Program (Part  1 of  2)



63 oPEN I f lPUI  CUSt r ,aAr {E.
6 +  O P E I {  I N P U I  C U S I S H I P .
6 '  O P E N  I N P U T  I N V E N T R Y .
6 6  A C C E P T - I N P U T .
6 ?  X o v E  4  T O  P L - O P C .
68 r lOV E 15  TO PL-  INL .
6 9  C A I - L  I C C P C I O T  U S T N G  P A R A X € T E R - L T S T .  I N P U r - A .
7 0  I F  P L - R T C  N O T  E Q U A L  T o  o  G o  I o  E N D - o F ' J o B .
7 2  G E T _ D I S K D A T A .
7 '  I I O V E  C U S N O  O F  T N P U T - A  T O  N A T E T F Y .
7 4  X O V E  C U S N o  ( } F  m p r r T - r  r o  s H t p t ( E y .
7 5  I ' I O V E  I T X N O  O F  I N P U r - A  r O  I N V T K E Y .
16 I ' IOVE CUSNO OF INPUI-A TO CUSNO OF OUTPUI-A.
71  T IOVE ITXNO OF TNPUT-A TO t rXNO OF OUTPUI-A.
78  I  F  NAI IEKEY TS EQIJAL TO U ERO I IOVE NO-CUSNO rO CUSNI |
8 0  E L S E  P E R F O R T T  R E A D - C .
8 ?  r a c t .
8 3  I F  S H I P K E Y  T S  E O U A L  T O  Z E R O  I ' O V E  N C - S H P N O  r O  S H P N I I
A 5  E L S E  P E R F O R N  R E A D - S .
8 ?  r A G 2 .
8 8  T F  I N V T K F Y  I S  E Q U A L  T O  Z E R O  I I O V E  N O - I T I I N O  T O  I I D S C
9 0  E L S €  P € R F O R I 4  R F A O - ! .
9 2  t A G 3 .
9 3  G O  T O  C O N T I N U E - I .
9 4  R E A D - C .
9 5  R E A O  C U S ' N A i l E  I N V A L I O  K E Y  G O  T O  E R R O R - C .
97 qovE cusNx l  ro  cusNr . r .
9 8  G O  T O  l A G t .
9 9  R E A I F S .

I O O  R € A O  C U S T S H T P  T N V A L I O  K E Y  G O  T O  E F R O R - S .
102 r {ovE sHpNr l  TO SHPf i I  .
1 0 3  G o  T o  T A G z .
t 0 4  R E A D - I .
I O '  R E A D  I N V E N T R Y  I I I V A L T O  X E V  G O  I C  E F F O R - I .
t 0 7  r { o v E  t T D s c l  T o  l r D s c .
I O 8  G O  T O  T A G ! .
l 0 9  E R R O R - C .
l l o  | | o v E  t N v A L t D - c  T o  c u s N r .
l l r  G o  T o  T r G l .
I  t 2  F R R O R - S .
l l 3  { o v F  t N v A L t o - s  t o  S H P N X .
l l 4  G O  r O  r A G z .
I  I '  E R R O R . I .
l t 5  H o v F  I t { v A L t D - t  r o  t T D s c .
t r ?  6 0  r o  T r G ! .
I  l 8  C O N I  t N U  F l .
I  1 9  P U Y - R O U T I N € .
120 | |ovE 50 to  p l -oPc.

l 2 l  t o v F  8 4  I O  p L - O U L .

L 2 2  H O V E  T F R X - I N  T O  T E R X - O U T .
l z t  c A L L . C C p C t O .  u S l N G p A R i t E T € R - L t S r r  O U T p U T - A .
124 €NIFOF.JOB.
1 2 5  C L O S E  C U S r N r x E .
1 2 6  C L o S E  C U S I S H I P .
I 2 7  C L O S E  I N V E N T R Y .
t 2 8  S T o P  R U N .

Exampf  e  3  -  COBOL Cod ing  fo r  SRT tnqu i ry  p rogram lpar t  2  o l  2 l

0050!0
0050+0
oo5050
005060
oo5070
005080
0050e0
005 I  00
o 0 5 l  l 0
005  120
005 t t 0
o05 I  +0
0 0 5 1 4 2
005 I  {4
oo5 I  50
oo5 I  60
005 I  65
o05 I  70
0051  Eo
o o 5 t 8 5
005 190
005200
005201
oo5205
0052  I  0
005220
005230
005  235
0052r0
005250
oo5260
0 0 5 2 6 5
o052  70
oo5 280
005290
005295
005300
0053  I  O
005320
005330
005340
oo5350
oo5360
005370
0053  80
o05390
00 5400
0  0  5410
o05420
oo5430
o05440
005500
0055  l 0
005520
005  530
005  540

3270  D i sp lay  Fo rma t  Fac i l i t y  (DFF)  &101



I
2
3
4
5
6
7
I
9

l 0
I t
t 2
1 3
l 4
1 5
1 6
l 7
l 8
l 9
2 0
2 l
2 2
2 3
2 4
2 5
2 6
2 7
2 8
2 9
3 0  t 0
3 1
3 2  2 0
3 3
3 4  3 0
3 5  4 0
3 6
3 1  5 0
3 8
3 9  6 0
4 0  7 0
4 l
4 2
4 3  8 0
4 4
4 5  9 0
4 6
4 1  1 0 0
4 8
4 9
5 0
5 1
5 2  l t  0
5 3
5 4  l 2 o
5 5
5 6  t 3 o
5 7
5 8  l 4 o
5 9  1 0 o o
5  0  1 0 1 0
5 t  1 0 2 0
62

P R O G R A I , I  F O R I
D E F  I N 6  P  1 1 5
I N T E G E R  *  2
I N T E G E R  *  2
I N T E G E R  *  2
I N T E G E R  *  2
E Q U I  V A L  E N C E
E Q U I V A L  E N C E
O A T A  F N A M E  /
D A T A  I . I S G I  / I
O A T A  M S G 2  / I
D A T A  M S G 3  / I
D A T A  M S G 4  / I
D A T A  M S G 5  / I
D A T A  M S G 6  / I
D A T A  S L A S H  /
0 P C = 4
O U T L = 1 5
I N L = 1 6

R
R
R
N U
N U
N U

C A L L  C C P F I C (  P A R M ,  I N B U F I
I F  ( R T C  . N E .  O )  G O  T O  1 4 0
X C U S T = G E T  (  I N B U F  t 7  t  L Z  r  1 . 0  |
I C U S T = X C I J S T
t S H I P = I C U S T
C A L L  M O V E (  I N B U F T T  I  6 , P U T B U F ,  1  I
C A L L  M O V E (  F N A M E  T 1  I 6 T P U T B U F , ?  )
C A L L  M O V E  (  I N B U F  I 1  T  L 2 , P U T B U F ,  1 3 )
C A L L  M O V E  (  I N B U F T  I 4 r  2 T ,  P U T B U F , 6 3  I
I F  ( I C U S T I  1 0 r 1 0 r 2 0
C A L L  M O V E  ( M S G l  T  T I  2 2 T P U T B U F ,  I 9  }
G O  T 0  3 0
R E A D  ( 8 r  I C U S T r l 0 0 0 r E R R = 1 1 0 )  ( B U F F E R ( l  I  r l = 1 r 3 0 0 1
C A L L  M O V E (  B U F F E R r  g r 3 O ,  P U T B U F ,  1 9 I
I F  ( t S H I P l  4 0 r 4 0 r 5 0
C A L L  M O V E I M S G 2  T I I 2 2 , P U T B U F , 4 I  }
G O  T 0  6 0
R E A D  (  9 r  I  S H I  P  r t 0 l 0  r E R R = l 2 0 )  (  B U F F E R  (  I  l r  I = 1 r  1 2 8  )
C A L L  M O V E (  E U F F E R  1 9 r  3 O r  P U T B U F , 4 l  I
I F  (  I N B U F  ( 1 3  I . S L A S H I  8 0 ,  ? 0 , 8 O
X T E M = G E T (  I N B U F  t L 4 t Z l .  r t . 0 l
I T E M = X T E M
I F  ( I T E M I  8 0 r 8 0 , 9 0
C A L L  M O V E  (  M S G 3  T I  T 2 2 ,  P U T B U F , 7 1  I
G O  T 0  1 0 0
R E A D  (  l 0 r  I T E M  r l 0 2 0  r  E R R = 1 3 0  )  (  B U  F F E R  (  I  l r  I = 1 '  3 O 9 l
C A L L  M O V E  (  B U F F E R ,  I 4 r 3 3 , P U T B U F , ? 1 I
0 P C = 5 0
O  U T L  = 8 4
tNL  =  84

C A L L  C C P F I O (  P A R M ,  P U T B U F  )
G 0  T 0  1 4 0
C A L L  M O V E ( M S G 4  I I  T 2 2 ,  P U T E U F ,  1 9  I
G 0  T 0  3 0
C A L L  M O V E  ( M S G 5 ,  I T 2 2 T  P U T B U F , 4 I  )
G O  T 0  5 0
C A L L  M O V E  (  t t S G 6  t  L t  ? 2 t  P U T B U F ,  ? l  l
G O  T 0  1 0 0
s T 0  p
F O R M A T ( 1 5 O A T )
F O R M A T  (  I 2 8 A I  }
F O R M A T  (  I O 3 A I  I
E N D

N 8
8 ( 1 0 0 r 3 0 0 r L r I R 8 1 , 9 ( 1 0 0 r 1 2 8 r L r I R g l r 1 O ( 1 0 0 r 3 0 9 r L r t R 1 0
P A R M  (  8  I ,  R T C  T  O P C  T  O U T L  T  I  N L  T  I C U S T I  I  S H I  P  T  I  T E M
P U T B U  F  (  9 2  I  I B U F F E R  (  3 0 9  ) ,  F N A M E  ( 6 ' ,  I N B U F . (  2 2  )
M S G  t (  2 z t , M S G 2 l z z t  t M S G 3  (  Z 2 t  r H s G 4 (  2 2  I , M s G 5 ( 2 2  |
M S G 5 (  2 2 I , S L A S H
(  R T C , P A R p  ( 1 )  . L  ( C P C ,  P A R t l  (  2 l  I
( O U T L '  P A R U (  3 l  )  '  (  I N L ,  P A R M  ( 4 t  t
r $  z  R  P  I  Q  r /

E N T E R E D
E N T E R E D
E N T E R E D
M B E R
M B E R
M B E R

N O  C U S T  N U I . ' B E
N O  S H I P  N U M B E
N 0  l T E t /  i \ U M B E
I N V A L I D  C U S T
I N V A L I D  S H I P
I N V A T I D  I T E t , t
. 1 . /

r /
. /
r /
r /
. /
r /
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Example 4 - RPG ll Order Entry Program (Using pRUF
with the DFFI

This i l lust rates the use of  the PRUF capabi l i ty  wi th RpG l l .
The example is an order entry application program.
Example 2 in this chapter i l lustrates an order entry
application written as one large MRT program, and as
can be seen, the logic becomes quite complicated. By
using PRUF wi th DFF, the one program can be broken
up into srix smaller and logically much simpler programs.
The six sample programs are described as follows:

ORDERI--SRT Program Requated from the System Console

ORDERI- reads cards from the MFCU and formats the
di rect  output  HOLDORDR f i le  (F igure B-20) .  which wi t l
be used as a spool-type fi le to contain all orders entered
from the 3270 terminals, with the master record for the
fi le and all header records for the 3270 order entry terminals.
The ORDERL program (Figure 8-21 )  requi res input  in  the
following format:

Card 1, Columns 1 - A
Columns 2-7 - Number of 64 character records

per allocation unit

Cards 2-rr, Columns 1 - H
Columns 2-7 - Symbolic terminal name of

3270 order entry terminal
Columns 8-9 - Number of allocation units to be

assigned this terminal

The advantage of this order entry application is that the
inventory fi le is not updated unti l the terminal's PFI key
is pressed, which indicates that the order is complete. All
orders are wr i t ten to the HOLDORDR f i le ,  f rom which
they can be printed via a stand-alone print program. They
also can be printed at the time the orders are processed
via a print program that runs as a CCP user task.

The format  of  the HOLDORDR f i le  is  as fo l lows:

Master
record

Pr ior  to  running the order  entry  program, the HOLDORDR
file must be created in the following format:

The master record is 64 characters long and is the first
record of  the HOLDORDR f i le .  The format  of  the master
record is as follows:

Column/ Value Meaning
Positions

A ldentif ies the master record

2 .7  RRECT A 6digit number. repre-
senting the number of
records between header
records

8 - 1 3 T E R M N A M E , l

14 -19  TERMNAME,2

Symbol ic  name o f

te rmina l

38.43 TERMNAME,6

The format of the 64 character header record is as follows:

Column/
Positions Value Meaning

2-7

for terminal

For  th is  example,  n equals a maximum of  s ix  terminals.

Order records
for terminal 1

Order records Order rec-
ords for
terminal  n

H

R R E C D N

8 - 1 3 R RECDP

TERMNAME

ldentif ies the header record

Relative record number of
the next available record to
start an order; init ialized to
relative record number of
header record + 1

Relative record number of
next  order  to pr in t ;  in i t ia l -
ized to the same value as
R R E C D N

Symbol ic  name of  terminal
this space is allocated to

Header record

for  te rmina l  1

Order record area
for  te rmina l  1

Order record area
for  te rmina l  2

14-19
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When the HOLDORDR fi le was created, space was allocated The order entry application outputs an order in the
(RRECT) to contain a predetermined number of order following format:
records betlveen header records. When a terminal has
been found to have a high level of order entry, it is of Record Number
great value lto the user to create more than one header Relative to
record for that terminal. This technique can multiply the Startof Order Position Value Meaning
spacr  avai lable for  a par t icu lar  terminal .

1 1 N ldent i f iesorder
When an orrJer has been successfully entered, RRECDN heading
will be updated to point to the record where the next 2 1
order wil l start. When an order has been printed, 3-10 ORDNO Number assigned
RRECDP is updated to point to the next order to be to order
pr inted.  The pr int ing of  an order  wi l l  a l low another  11-16 CUSNO Customer number
order to be entered in that record area (Figure 8-26). 17-38 CUSNAM Customer name

39-60 CUSAI Customer address

Pr ior  to  s tar t ing a new order .  i f  RRECDP = RRECDN, both f ie ld ' l

va luesa reupda ted topo in t t o theheade r reco rd+1 .Th i s  2  1  N  l den t i f i eso rde r

means that ,all the order record areas for that terminal heading

are avai lable.  2 2
3-24 CUSA2 Customer address

The HoLD0RDR f i le is dynamic and needs to be formatted field 2

onry init iaf ry . 25-46 CUSA3 Customer address
f ie ld 3

3 1 N ldent i f iesorder
head ing

2 3
3-24 SHPNAM Ship-to name
25-46 SHPAI Ship-to address

field 1
4 1 N ldent i f iesorder

head ing
2 4
3-24 SHPA2 Ship-to address

field 2
25-46 SHPA3 Ship-to address

f ie ld 3
47-51 ZIPCD Zip code

5 1 D Fi rs t  deta i l  l ine
of order

2-3 LN Detail l ine
number

4-9 OTY OuantitY
10-17 ITMNO l tem number
18-37 ITMDSC ltem description
38-48 PRICE Price = Ouantity*

Price per item
R 1 T Total l ine

2-12 Cost  exc l .  Tax
13-22 State tax
23-32 Federal tax
3343 Total cost

A detail record is written for every ITMNO entered by the

order entry operator.
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The order entry application functions as follorrus:

The order entry operator requests the order entry appli-
cat ion by keying in  ORDERl UCUSNO/ORDNO where
CUSNO is a 6-position customer number and OR DNO is
an 8-posi t ion order  number f ie ld.  ORDERI (F igure 8-221
reads the CUSTNAME and CUSTSHIp fi les, and if found
performs a PRUF-Put message to the 3270 terminal of the
data retrieved. The cursor is left positioned under the
ship-to information. The operator can override this infor-
mation if so desired. The f irst f ield of the screen is a type
7 output/input f ield which has the value of ORDER26.
After the ship-to information has been updated. the
operator presses the ENTER key. This is actually a pro-
gram request  for  ORDER2 (Figure B-23) .  ORDER2 inputs
the fields using $ZORDI as the controll ing format for
inputting the program request data. ORDER2 writes the
four N records to the HOLDORDR fi le and performs a
PRUF-Put message operation to format the 3270 with
header information for entering OTY and ITMNO. The
first f ield on the screen is a type 7 output/input f ield of
value ORDE R36. The cursor is positioned to allow input
of the OTY field. The operator keys in the OTy number
and ITMNO number and presses the ENTER key. This is
a program request  for  ORDER3 (Figure g-24) .  ORDER3
inputs the OTY and TTMNO numbers using $ZO RD2 as
the controll ing format for the program request data. lf
the ITMNO number is found, the following information
is displayed under the OTY and ITMNO headings:

LINE NO. OTY ITMNO lTM DES PRTCE

When the PF1 key is  pressed,  ORDER3 issues a PRUF-
Put message to the operator indicating to press the ENTER
key which completes the order. Now a program request
for  ORDER4 is  issued (Figure 8-25) .  ORDER4 inputs
all D records written for this order, updates the inventory
fi le, writes the T (total) record for the order to the
HOLDORDR f i le ,  and updates the RRECDN value in  the
header record for that terminal. The terminal is now in
command mode, and is available for the next order entry
request or other program requests.

It should be noted that after issuing a PRUF-Put message,
ORDERl and ORDER2 go to end of  job;  that  is ,  as the
operator keys in data on the terminal, the terntinal buffer
is being used, not the user's program area in main storage.
When the ENTER key is pressed, the next program is
requested and all non-output f ields with MDT-ON are
passed under format control to the requested jrrogram.
Figure 8-28 shows the assignment set requirements for the
order entry application, and Figure 8-27 showsi orders after
they have been printed by ORDERP.

The formats used in this sample order entry program are
il lustrated in Figure 8-29. The following chart l ists the
programs and the formats they use:

Program

ORDER 1

O R D E R 2

O R D E R 3

Formats

$zoRD1
$zoRD5

$zoRD2
$ZORD5

$zoRD3
$zoRD4
$zoRD5

$ZORD5
$zoRD6

O R D E R 4

02
0 1 x x x x x x x x x x x x x x  . . . . . x x x x . x x

The cursor is positioned under the OTY field. however if
l ine number 01 is found to be in error, the operator can
backspace to the l ine number field and enter 01 followed
by the correct  OTY and ITMNO. ORDER3 wi l l  wr i te
out  a D (deta i t )  record in  the HOLDORDR f i le  i f  the l ine
number field is not equal to the previous l ine number
record. In this example, l ine number 01's D record is
written following the successful entry of l ine number 02,
or the PFI key is pressed to indicate the order is complete.
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* A0 0 1,000N 32 112 N32 112 N 3 2\42N32IO2N*
* 3 2 0 0 2 N 3 2 0 0 2  +
* H 0 0 0 0 1 8 0 0 0 0 0 3 N 3 2 1 1 2  *
* *
*N1 ,000000060000068R0 t "1N  wHoLESALE *
* S U P P L Y  S E V I  L L E  x
* N 2 P H I  L A .  '  P E N N  {
+ *

* N 3 S L A Y  S R O S  I N C  | " I E L L S *
+ *

* N 4 P H I  L A .  ,  P E N N  T R U C K  *
*  0 0 0 0 0  *
* D 0 1 , 0 0 0 0 0 1 , 0 0 0 0 0 0 0 1  B L U E  F L U O R E S *
* c E 0 0 0 0 0 0 0 0 0 0 1 3 0 0 0  : k
* D 0 2 0 0 0 0 0 2 0 0 0 0 0 0 0 1 ,  S L U E  F L U O R E S *
* c E  0 0 0 0 0 0 0 0 0 0 2 5 0 0 0  *

* T 0 0 0 0 0 0 3 9 0 0 0 0 0 0 0 0 0 1 5 6 0 0 0 0 0 0 0 1 , 9 5 0 *
* 0 0 0 0 0 0 4 2 5 1 , 0  *
* N 1 , 0 0 0 0 0 0 1 , 0 0 0 0 0 1  0 S L A C K T J O N E S  C H E M *
* I C A L  C

*  T000 0001 7  30000 0  000 069 20000000 86  5*
* 0 0 0 0 0 0 1  8 8 5 7
* *

* H 0 0 3 0 1 , 8 0 0 3 0 0 3 N 3 2 X 0 2  , *
* *
* N r , 0 0 0 0 0 0 0 7 0 0 0 0 0 7 8 E N N E T T  I N C  *
*  C H E S T N U T  *
* N 2 P H I  L A .  ,  P E N N  *
* *

* N 3  S A M E

* N 4
* G H T

*
A I R  F R E I *

0 0 0 0 0  *

C  L E M  E N T S *
*

P O N Y  E X *

] , 9 T H  S T R E E T  *

* D 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 1  S L U E  F L U o R E S *
* c E  0 0 0 0 0 0 0 0 0 0 1 3 0 0 0  *
* D 0 2 0 0 0 0 0 2 0 0 0 0 0 0 0 2  x 0 2  P L U G  *
+  0 0 0 0 0 0 0 0 0 0 0 3 4 2 6  *

* D 0 3 0 0 0 0 0 3 0 0 0 0 0 0 0 3  x 0 3  P L U G  *
+  0 0 0 0 0 0 0 0 0 0 0 3 6 0 0  *
* T 0 0 0 0 0 0 2 0 0 2 6 0 0 0 0 0 0 0 8 0 1 0 0 0 0 0 0 1 , 0 0 1  *
* 0 0 0 0 0 0 2 1 , 8 2 8  *
* N 1 , 0 0 0 0 0 0 0 8 0 0 0 0 0 8  S T E P H A N I E  3 0 0 K s *
*  M A P L E  S T R E E T  *
* N 2  G R E E N V I L L E ,  N E W  Y O R K  *
* *

* N 2 P H I L A D E L P H I A ,  P E N N A .  *

* N 3 S A M E  +
* +

* N 4  T R U C K  *
+  0 0 0 0 0  *
* D 0 1 , 0 0 0 0 0 2 0 0 0 0 0 0 0 2  x 0 2  P L U G  *
+  0 0 0 0 0 0 0 0 0 0 0 3 4 2 6  *
* D 0 2 0 0 0 0 0 3 0 0 0 0 0 0 0 3  x 0 3  P L U G  *
*  0 0 0 0 0 0 0 0 0 0 0 3 6 0 0  *
* D 0 3 0 0 0 0 0 4 0 0 0 0 0 0 0 4  x 0 4  P L U G  *
*  0 0 0 0 0 0 0 0 0 0 0 5 8 0 0  *

* T 0 0 0  0 0 0 1 3 8 2 6  0 0 0 0 0 0 0 5  5  3 0 0 0 0 0 0 0 6 9  1 , *
* 0 0 0 0 0 0 1 , 5 0 7 0  +

*H00201,8002003N32742 *
+ *

* N 1 , 0 0 0 0 0 0 0 5 0 0 0 0 0 5 F A S T  E L E C T R o N T C S *
* ! , l  GLENI, , /OOD *
* N 2 P I T T S B U R G ,  P E N N  *
* *

* N 3 S A M E  *
- +
* N 4  A I R  F R E I *
* G H T  0 0 0 0 0  *
* D 0 1  0 0 0 0 0 1 , 0 0 0 0 0 0 0 2  x 0 2  P L U G  *
*  0 0 0 0 0 0 0 0 0 0 0 1 7 x 3  *
* D 0 2 0 0 0 0 0 1 , 0 0 0 0 0 0 0 x  B L U E  F L U O R E S *
+ c E  0 0 0 0 0 0 0 0 0 0 1 3 0 0 0  *

* D 0 3 0 0 0 0 0 4 0 0 0 0 0 0 0 1  B L U E  F L U O R E S *
* c E  0 0 0 0 0 0 0 0 0 0 5 2 0 0 0  *
* T 0 0 0 0 0 0 5 6 7 1 3 0 0 0 0 0 0 2 6 6 8 0 0 0 0 0 0 3 3 3 5 *
* 0 0 0 0 0 0 7 2 7 1 , 6  *
* N 1 , 0 0 0 0 0 0 0 9 0 0 0 0 0 9  J 0 s E p H  C L A R K E  *
*  7 , 5 2 0  M A P L E  S T R E E T  *
* N z M A P L E I 4 O O D  r  O H I O  *
+ Y

* N 3  S A M  S L I Z Z A R D  S A M E  *
+ 4

* N 4  S A M E  F I R S T  C *
* L A S S  M A I  L  O O O O O  *
* D 0 1 , 0 0 0 0 0 4 0 0 0 0 0 0 0 4  x 0 4  P L U G  *
*  0 0 0 0 0 0 0 0 0 0 1 0 5 0 0  *

* N 3  J O H N  B O O K S
* O N  C O L L E G E
* N 4  G E T T Y S S U R G ,  P E N N A .
* P R E S S 0 0 0 0 0
* D 0 1 , 0 0 0 0 0 1  0 0 0 0 0 0 0 1  B L U E  F  L U O R E S *
* c E  0 0 0 0 0 0 0 0 0 0 1 3 0 0 0  *
* D 0 2 0 0 0 0 0 4 0 0 0 0 0 0 0 4  x o 4  P L U G  *
*  0 0 0 0 0 0 0 0 0 0 0 6 8 0 0  *

* T 0 0 0 0 0 0 1  9 8 0 0 0 0 0 0 0 0 0 7 9 2 0 0 0 0 0 0 0 9 9 0 *
*  0 0 0 0 0 0 2 1 5  8 2

* H 0 0 4 0 1  7 0 0 4 0 0 3 N 3 2 0 0 2

* N i , 0 0 0 0 0 0 0 3 0 0 0 0 0 3 D  6  c  S H I P P E R S
*  F  I  L B E R T
* N 2  P H I L A . ,  P E N N

* N 3 S A M E  *
* *
* N 4  A I R  F R E I *
* G H T  0 0 0 0 0  *
* D 0 1  0 0 0 0 0 5 0 0 0 0 0 0 0 5  x 0 5  P L U G  *
*  0 0 0 0 0 0 0 0 0 0 1 0 5 0 0  *
* D 0 2 0 0 0 0 0 6 0 0 0 0 0 0 0 6  x z 5  P L U G  *
*  0 0 0 0 0 0 0 0 0 0 x 0 8 0 0  *

* T 0 0 0 0 0 0 2 1 , 3 0 0 0 0 0 0 0 0 0 8 5 2 0 0 0 0 0 0 1  0 5 5 *
*  0 0 0 0 0 0 2  3 2 1 , 7
* N 1 0 0 0 0 0 0 0 3 0 0 0 0 0 2 c A R 1 S o N  S y R N E s
* O  N  B R O A D
* N 2 P H I L A . ,  P E N N

* N 3 W  K  G A R R I S O N  C O
* 0 M

* N 4 P H I L A .  r

* D 0 1 , 0 0 0 0 0 2 0 0 0 0 0 0 0 3  x 0 3  P L U G  *
*  0 0 0 0 0 0 0 0 0 0 0 2 4 0 0  *
* D 0 2 0 0 0 0 0 r , 0 0 0 0 0 0 0 2  x 0 2  P L U G  *
*  0 0 0 0 0 0 0 0 0 0 0 x 7 1 , 3  *
* T 0 0 0 0 0 0 0 4 1 1 3 0 0 0 0 0 0 0 1 6 4 0 0 0 0 0 0 0 2 0 5 *
*  0 0 0 0 0 0 0 4 4 8 2

*
c*
*
*

S A N S X
*

P E N N  T R U C K  *
0 0 0 0 0  *
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0  l 0 l
0  2 0 1
o202
o  203
0 3 0 1
0 4 0  I
o402
0 4 0  3
o404
0 4 0  5
0 4  0 6
0 4 0 7
0 5 0  I
o502
0 5 0 3
0 5 0 4
0 5 0 5
0 5 0 6
0 5  0 7
0  5 0 8
0 5 0 9
0 5 1 0
0 5 l l
o  5 1 2
o 5 l 3
0  5 1 4
0  5 1 5
0 5 1 6
0 5 1 7
0 5 1 8
0 5 1 9
o520
o 5 2 L
o 5 2 2
0 5 2 3
0  524
0 6 0  I
0  6 0 2
0 6 0 3
0 6 0 4
0 6  0 5
0 6 0 6
0 6 0 7
0  6 0 8
0 6  0 9
0 6 1 0
0 6 I l
o6L2
0 6 1  3
0 6 1 4
0 6 l 5
0 6  l 6
0 6 1  7
0 6  l 8
06  1 ,9
0 5 2 0
0 6 2 1
o622
o623
o624
o625
o626

H R 4
F C A R D I N  I P E  9 6
F H O L D O R D 5 O C  6 4
F P R I  N T O U T O  1 3 2
E
I C A R D I  N  A A  I O  I

C R D E R L
O R D E R L
C R D E  R L
O R D  E R L
O R D E R L
O R D E  R L

4 0  O R O E R L
ORDE R t
O R D E R L
OROE RL

8 5  O R D E R L
O R D E R L

96
6 4 R

L32
T ER I*I

C A

l,tF CU I
D  I  S K 4 5
P R I N T E R

6 6

A B  2 0
oR 30

l c H
I N C A  I N C H

2 TORR ECT

2 7  TRt (Nt {
I  9 0 N
I  9 6  C A R D

c  3 0
c o R N 8 0 N l 0
c o R N 8 o  l 0  4 0
C L R

c  1 0
L  I U

c

r
c
r
c  7 0
c  5 0
c
c
c  N 8 5
c  N 8 5

c 6 0
L

c

S E T O N
G O T O  E N D
Z - A D D O
S ETON
z - A 0 D 2
G C T O  E N D
I ' !OVE  RRECDH
A O D  I
TAG
A D D  I
C O N P  I
S E T O N
G O T O  E N D
HOV E T RMNI,,I
A D D  R R E C T
S U 8  I
G O T O  L O O P
C H A I  N H O L D O R D 5
S E T O N
T A G
S E T O F
C H A  I  N H O L D O R D 5

I

R R  E C D H

I F  I N V A L I D  C A R D C R D E R L
O R  R R E C T  Z E R O  O R D E R L

L R 5 O  S E T  O N  L R  A N D  O R D E R L
P R I N T  E R R O R  M S G O R D E R L

I O  C H E C K  F O R  O R D E R C R D E R L
8 0  O F  I N P U T  C A R O S  O R D E R L

6 0  S E T  R E C  N U i l = T H O O R D E R L
R E A D  N E X I  C A R D  C R O E R L

R REC DH
L O O P
I
7

R  R E C D H
N

R R E C I

E N D

R R  E C  I  6 0  O R D  E R L
R R E C D D  6 0  H D R  R E C  P L U S  I  O R D E R L

C R D E  R L
I  O R D E R L

TOMAX OF  6  TERI , , IS  ORDERL
5 O L R  O R D E R L

O R D E R L
T E R I , I  , I  C R D E R L
R R E C D H  B U M P  T O  N X T  H O R O R D E R L
N  8 5 8 5  C R D E R L

O R D E R L
6 0  G E T  H E A D E R  R E C  O R D E R L
L R 5 O  F O R  T I . ' i I S  T E R H  C R D E R L

O R D  E R L
8 5  O R D E R L

G E T  I I , I A S T E R  R E C  C R D E R L
C R D E  R L

1 3  I  R E C O R D  N U T . I B E R  '  O R D E R L
3 0  I T E R M I N A L  N A M E I  C R D E R L

O R D E  R L
I  O  C R D E  R L
2 5  O R O E R L

C R D E  R L
96  CRDE RL

I 2 5  '  R E C O R D S / T E R I . { I N A L  I N V A L I O I  O R D E R L
1 2 6  I I N V A L I D  C A R C  T Y P E I  C R D E R L
1 2 6  I E N D  O F  O R O E R  F I L E I  O R O E R L
I 2 6  I  I I O R E  T H A N  9  T E R T l I N A L S I  O R D E R L

C R D  E  R L
I  ' H i  C R O E R L
7  C R D E  R L

1 3  O R D E R L
1 9  0 R D E R L

C R D E R L
I  .  A r  o R D E R L
?  C R D E R L

1 3  C R D E R L
1 9  O R D E R L
2 5  C R D E  R L
3  I  O R O E R L
3 7  O R D E R L
4 3  O R D E R L

C L R N 5 O  I
O P R  I  N T O U T H  2 O I
o

o D l
o
0
0 T 3
o
o
0
o
o
O H O L D O R D 5  D
0
o
o
o
O T
o
0
o
o
o
o
U
U

I P

2 0

L R

l o
3 0
6 0
7 0
2 0

R R E C I
T E R M , I

5 0
CA RD

4 0

LRN5  O

R R E C D D
R R E C D D
T E R M ,  I

R R E C  T
T E R t 4 , l
T E R M , 2
T E R t , t , 3
T E R M , 4
T E R f , 1  , 5
T  E R M ,  6
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0  l o t
0  2 0 1
o202
0 2 0 3
o 204
0  2 0 5
0  2 0 6
0 300
1 3 0 L
0 4 0 0
0 4 0 1
J 402
0 4 0  3
0  4 0 4
0 4 0 5
0406
0 4 0 7
0  4 0 8
0  4 0 9
0 4 1 0
0 4  I l
J  4 L 2
0 4 1 3
0 4 I  4
0 4 1 5
0 4 1 6
0  5 0 1
0 5 0 2
0 5 0 3
0 5  0 4
11 505
11 506
0 5 0 7
c  5 0 8
0 5  0 9
0 5  l 0
c 5 l l
0  5 1 2
c  5 1 3
0 5 1 4
0 5 1 5
0 5 I 6
0 6  0 0
0 5 1 7
r l60  l
t160 2
0 6  0 3
0 6  0 4
0 6 0  5
06 06
r160 7
]c608
06 09
0 6 1 0
0 6 l l
0 6  l 2
0 6 1  3
0 6  l 4
l l 6 1 5
0 6  l 6
0 6 1 7
0 6  l 8
0 6  l 9
i l 6 2 0
c 6  2 1
D 6 2 2
i t 6 2 3
o624
10625
06  26
0627
r )628
'0629
| | r l

H R 4
F T E R ' , I I N  I P  2 9  2 9
F
FTERI. IOUT O 2L5 215
F
F C U S T N A H E I C  3 O O  3 O O R
F C U S T S H T  P I C  2 5 6  l 2 8 R
E *  T H E  F O L L O I ' I N G  C O I . I P I L E
E P L
I I  T H E  F O L L O I {  I N G  I N P U T  I  S
I  TERI { I  N  AA  O I
t
I
I
I
I C U S T N A I , I E A A  I O  l  C M
I
I
I
I
I C U S T S H I P A A  I I  I  C I ' I

su8R92
K P L

S U B R  9 2
K P L

D I S K
D I S K

T I M E  A R R A Y  H A S  A C C E P T  I N P U T  L E N G T h
5 5 6

DATA } I ITH  PROGRAI | I  REQUEST

o F  2 9

V A L  I  D  N A T E  O R D E R  I
V A L I D  O R O E R  N U I T O R O E R I
F O U N O  I N P U T  E R R O R O E R I
D O  P U T  O V E R R I O E C R D E R I

O R D E R l
ORDE R  I

N O  P U T  O V E R R I O E C R D E R I

I  2 0 R T N C o 0
l 5  2 0 0 c u s N 0
2 t  2 l  s L A S H
2 2  2 9 0 0 R 0 E R N

9  30  CUSNf i
? 4  5 5  C U S A l
5 9  8 0  C U S A 2
8 4  1 0 5  C U S A 3

9 30 SHPNI ' ,1
7 4  5 5  S H I P I
5 9  8 0  S H  I P 2
8 4  I O 5  S H I P 3

1 0 9  l l 3 0 z I P c 0
LR2  O

3 0
c  9 l
coR 92
c  3 0
c o R  8 0
c o R  8 l
c
c  8 l

c  N 8 5  l 0
c 8 5
c o R  8 6
C O R N  I  O
CORN I  1

c
O T  I F  P U T
c
OTERI{OUT
o
0
o
o
o
U

o
o
0
o
o
0
o
o
o
U

o
o
o
o
o
o
o
o
o
o
o
o

S P E C I  A L

S P E C I A L

O R O E R I
C R D E R I
C R D E R I
O R D E R I
O R D E R I ,
C R O E R I
O R O E R I
C R O E R I
C R O E R I
O R O E R  I
O R D E R I
O R O E R I
CRDE R  I
C R D E R  I
O R D E R I
C R D E R I
C R D E R I
ORD ER I ,
C R O E  R I
ORDE R  I
OROE R  I
O R O E R I
ORDE R  I
C R O E R  I
O R D E R I
C R D E  R  I
O R O E R  1
C R O E  R  I
CRDE R I
ORDE R  I
O R D E R I

8 0

€ l
2 C A

2  C 8

S E T O N

S ETON

GOTO END
'  f '  C O i l P  S L A S n

G O T O  E N D

C R D E  R I
8 I 8 I  V A L I D  S E P A R A T O R C R D E R l

C R O E R I
C U S N O
C U S N O

E N D
O V € R R  I D E

U

CHAI  NCUSTNAI . IE
CHA I  NC  USTSH I  P

G O T O  E N D
S E T O F
T A G

8 5
8 6

2 0

P L r 5

N l l
N l 0

86
8 5
8 l
8 0
3 0
3 0  R T N C O D

T LRN2  O

P L  , 5

ORDE RN
CU SNO
cu sNr{
SHPNI,.I
CU  SA I
S H I P I
C U S A 2
S H I P 2
C U S A 3
S H  I P 3
Z I P C D

OCCURS I . IUST  i lAKE  ANOTHER PROGRAM REQUEST
S E T O F  9 L 9 2

L R  2 0
4  |  C B I
I  r 4 2 .

l 4
2 0  r $ 2 0 R 0 5 .

4 O  I  I N V A L I D  C U S S H I P  F I L E I
4 O  I I N V A L I D  C U S T I ' 4 A S  F I L E '
4 0  I N O  C U S S H I P  R E C O R D  I

4 0  ' N O  C U S T I I A S  R E C O R D  '

4 O  I I N V A L I O  O R D E R  N U I I E E R '
4 0  I  I N V A L I 0  C U S T .  N U l , l B E R l
4 0  '  E R R O R  R E T U R N  C O D E  =  I

4 2

4  I  G B I
I  |  2 1 5 .

l 4
2 0  |  t z 0 R D l  I

2 8
7 4
5 6
7 8

l o 0
L22
L44
1 6 6
1 8 8
2 1 0
2L5

C R D E R I
ORDE R  I
ORDE R 1
O R D E R  I
O R D E R I
O R D E R I
C R D E R I
C R O E R l
C R O E  R I
C R O E  R I
C R D E  R I
O R D E R I
C R D E R l
O R D E R I
CRDE R 1
O R D E R  I
ORDE R  I
C  RDE R I
ORDE R  I
CRDE R  I
ORDE R 1
CRDE R  I
C R O E R l
O R D E R I
CRDE R  I
O R D E R I
C R D E  R  I
O R O E R l
ORDE R  I
C R O E R l
O  R D E R  I
OROE R  I

2 9

8-1 08

F)gute &22. ORDERI Program



0 l 0 l
0 2 0 1
o 2 0 2
o203
o204
o205
o 3 0 l
o302
0  4 0 I
o402
0 4 0  3
0  4 0 4
0 4 0  5
0 4 0 6
0 4 0 7
0 4 0 8
0 4 0 9
0  4 1 0
0 4 l t
o 4  L 2
0 4 1 3
0 4 1 4
0 4 1 5
0 4  1 6
0 4 1  7
0 4 1 8
0 4 1 9
o420
o 4 2 L
o 4 2 2
o427
0  4 2 4
o 4 2 5
o426
o427
0 428
0 5 0 I
o502
0 5 0 3
0  5 0 4
0 5 0 5
0  5 0 6
0  5 0 7
0 5 0 8
0 5 0 9
0 5 1 0

o 5  t 2
0 5 r 3
0 5 1 4
0 5  I 5
0  5 I 6
0 5  1 7
0 5  t 8
0  5 1 9
o520
0 5 2 1
o522
o523
o 5 2 4
o525
o526
x  5 2 7
o528
o529
0  5 3 0
0 5 3 1
o 532
o 5 v 3
o 5 3 4
o535
0 5 3 6
o537
0 5 3 8
0 5 3 9
0  5 4 0

H R 4
F T E R I { I N  I P
F
FTER I I {OUT O
F
FHOLDOR O5UC
E
E
I TER f , t l  N AA
I

2L7 2L7

2 8 0  2 8 0

64 64R
P L
TERI I

S P E C I A T

S  P E C I  A L

0  I  s K 4 5
5 6
5 6

suSR 92
K P L

su8R92
K P L

I  2 0 R T N C O D
1 5  r 5  A t o
16  22  PGf rNA t {
2?  30OORDNUH
3 l  3 6 0 C U S N o
37  58  CUSN| I
59  80  SHPNr , l
8 t  1 0 2  c u s a l

l o 3  1 2 4  S H P A T
1 2 5  1 4 6  C U S A 2
1 4 7  1 6 8  S H P A 2
t 6 9  1 9 0  C U S A 3
l 9 l  2 1 2  s H P A 3
213  2L70Z IPCO

2  TORRECT
I  1 3  T E h f i ,  I

1 4  1 9  T E R M , 2
2 0  2 5  T E R f , t r 3
26  3 l  TERf , t r 4
3 2  3 ?  T E R t l t  5
3 8  4 3  T E R t { r  6

2  T O R R E C O D
8  I 3 0 R R E C O P

l4 l9 TR f , rNt l
I  0 2  0 L R

O R O E R 2
ORDE R2
O R D E R 2
ORD€R2
C R D E R 2
O R O  E R 2
ORDE R2
OROE R 2
O R D E R 2
O R O E R  2
O R O E R  2
C R D E  R 2
O R D  E R 2
C R O E  R 2
C R D E  R 2
O R D E R  2
O R D E  R 2
O R D E R 2
C R D E R 2
C R O  E R 2
O R O E R 2
C R D E  R  2
ORDE R 2
O R D E  R 2

5 0  O R D E R z
O  R D  E R 2
OROE R2
O R O E R 2
C R D E R 2
O R D E  R 2
O R D E R 2
CROE R2
O R O  E R  2

5 0  O R D E R z
5 5  O R D E R 2

O R O E  R 2
O R O E R  2

0 t

I H O L D O R O 5 A A  3 O  I  C A

A B
OR

40
8 0

l c H
I N C H  I N C A

S E T O N

G O T O  E N O
S  E T O F
C H A I N H O L D O R D 5

GOTO ENO
z-A002
t10v E I
L O K U P T E R I , I , I
S E T O N
G O T O  E N D
T A G
su8  I
A D D  R R E C T
GOTO TAGI
I , IOVE  RREC*
C H A  I N H O L O O R O 5

G O T O  E N D
COI {P  RRECOP
A D O  I
I IOVE  RRECDO
E X C P T
S E T O F
i lOVE RRECDO
E X S R  R E A D F
GOTO ENO
S E T O N
E X S R  C H E C K
G O T O  E N D
S E T O N
E X S R  C H E C K
GOTO ENO
SETOi l
E X S R  C H E C K
G O T O  E N O

N O N E  Z E R O  R E T U R P R O E R 2
C O D E  P U T  E R R H S G O R O E R 2

O R D E R 2
G E T  M A S T E R  R E C  O R D E R 2
B A D  O R D E R  F I L E  C R O E R 2

T]RO ER2
C R D E  R 2
OROE R 2
O R O E  R 2

T O F I N D  T H I S  T E R I , I  C R D E R 2
I N V A L  I D  T E R I {  O R O E R 2

O R D E R 2
O R D E R 2

? I  O R D E R z
BUI {P  REC NUI I  T  CCROE R2
P O I N T  T O  H E A O E R C R O E R 2
R E C  F O R  T H I S  O R D E R 2

6 0  T E R H  T N A L  O R D E R 2
O R O  E R 2
C R O E  R 2
OROE R2
O R D E R 2

c  9 l
c o R  9 2

c  5 0
c o R  6 0
c o R N 3 0
f

c

c  N 7 0
c 5 6
L
a

c  N 7 1
c  N 7 l

c  5 0
c o R  5 5
coR 60
c o R N 4  0

2 0
6 0

P L ,  5

T A G I
I
R R E C #

R R E C  *

RREC DD
RRE COH

R R E C #  6 0
t l 0

5 6

I
R R E C #

R R E C D H  6 0

R R  E C D D
R R E C O P

R R E C #

c 6 5
c 6 5
c 6 5

c
c 6 0

c 6 0

c 6 0

c  6 0

6 5

5 l

5 2

6 5 I F  A L L  O R D E R S  O R D E R 2
FOR TH I  S  TERI . t  ORDER2
P R I N T E D I  R E S E T  C R O E R 2
T O  F I R S I  R E C O R O O R D E R 2

O R O E R 2
O R O E R 2
O R D E R 2
C R D E R 2

F I R S T  ' N '  R E C  O R D € R 2
C R D E R 2
O R O  E R 2

S E C O N D  I N '  R E C  O R O E R 2
C R O E  R 2
O R O E  R 2

T H I R D  I N I  R E C  C R O E R 2
ORDER 2
OROE R  2
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0 5 4 1  c
J 5 4 2  C
0 5 4 3  C  6 0
0544  C
0 5 4 5  C
0546  C
0 5 4 7  C S R
0 5 4 8  C S R
0 5 4 9  C S R
0 5 5 0  c s R  6 0
0 5 5 1  c s R
0 5 5 2  C S R
0 5 5 3  C S R
0 5 5 4  C S R
0 5 5 5  C S R
0 5 5 6  C S R
0 6 0 I  O H O L D O R D 5 E
0 6 0 2  0
0 5 0 3  0
0 6 0 4  0
0 6 0 5  0
0 6 0 6  0
0 6 0 7  0
0 6 0 8  0
0 6 0 9  0
0 6 1 0  o
0 6 I l  o
0 6 1 2  0
0 6 1 3  0
0 6 1 4  0
0 6 1 5  0
0 6 1 6  0
0 6 1 7  0
0 6 1 8  0  E
0 6 1 9  0
0 6 2 0  0
0 6 2 1  o T E R t t t o u T  0
0 6 2 2  0
0 6 2 3  0
0 6 2 4  0
0 6 2 5  0
0 6 2 6  0
0627  0
0 6 2 8  0
0 6 2 9  0
0 6 3 0  0
0 6 3 1  0  D
0 6 3 2  0
0 6 3 3  0
0 6 3 4  0
0 6 3 5  0
0 6 3 6  0
0 6 3 7  0
0 6 3 8  0
0 6 3 9  0
0 6 4 0  0
0 6 4 1  o
0642  0
0 6 4 3  0
0 6 4 4  0
0 6 4 5  0
0 6 4 6  0
0 6 4 7  0
0 6 4 8  0
* *

D

S ETON
E X S R  C H E C K
G O T O  E N D
S ETOF
T A G
S E T  O F
B  E G S R
S E T O F
CHA INHOLDORO5
S E T O N
E N D  S R
B  E G S R
EXC PT
A D O  I
E X S R  R E A D F
E N O S  R

5 l

N52  N5  3N54
N 52N53N540RDN UH
N 5 2 N 5 3 N 5 4 C U S N O
N 52  N53N54CU SNt r
N 5  2  N 5 3 N 5 4 C U  S A I

5 2 N 5 3 N 5 4
52N53N54CU SA2
52  N5  3  N54C U  SA3
5 3 N 5 4
53N54  SHPNH
5 3 N 5 4  S H P A I
54
5 t t  SHPA2
5 4  S H P A 3
5 4  Z T P C D
6 5

R R E C D D
R R E C O  P

l o

P L r 5

2 0
N 2 0 N 6 0
N 2  0  5 6
N 2 0  6 0

2 0  R T N C O D
N I O  L R

F O U R T H  I I { '  R E C  O R D E R 2
OROER2
ORDE R2
ORDE R2
ORDE R2
O R D E R 2
ORDE R2
O R O E R 2

G E T  N E X T  R E C O R O C R D E R 2

E N D

RE AOF

R R E C  #

C H E C  K

R R E C #

54

I  0 2 0

9 1 9 2

3 0 4 0 8 0
6 0
40

R R  E C #
I { R I  T E  R E C
HOL DOR D 5

O R O E R 2
O R D E  R 2
C R O E R  2

T O  O R O E R 2
F I L E  O R D E R 2

O R D E R 2
OROE R 2
C R D E  R 2
O R O E R 2
C R D E R 2
O  R O E R 2
O R O E  R 2
O R D E R 2
CRDE R 2
C R D E  R 2
O R D E R  2
O R D E  R  2
O R D E R 2
O R D E R 2
O R O E R 2
O R O E R 2
O R D E R 2
C R O E R 2
O R O E R 2
C R D E R 2
O R D E R 2
CRDE R 2
O R O E R 2
O R D E R  2
O R D E R 2
ORDE R2
O R D E R 2
C R O E R 2
bi ioene
O R O E R 2
CRDE R 2
O R O E  R 2
ORDE R2
O R D E R 2
O R O  E R  2
CROE R2
O R D E R 2
C R D E R 2
O R O  E R 2
ORDE R 2
C R D E R 2
O R O E R 2
O R O E R 2
O R O E R 2
OROE R 2
C R D E R  2
O R  D E R 2
O R O E R 2
O R O E  R 2
O R O E  R 2

I
2

I U

I 6
3 8
6 0

2
2 4
4 6

2
2 4
4 6

2
2 4
4 6
5 l

r N l
I  l .

r 2 .

r 3 l

. 4 .

P L r 5

R R E C D H
R R E C #
ORDNUI. I
C U S N O
CU SN II
SH PNI'I
C U S A I
S H P A I
C U S A 2
S H P A 2
C U  S A 3
S H P  A 3
Z I P C D

7
I 3

+ .  c B .
g  . 4 2 1

I 4
2 0  |  $ z o R D 5 l
4 0  T E R R 0 R  R E T U R N  C O D E  =  .
4 0  I  I N V A L I D  O R O E R  F I L E  I
4 0  I T E R i I I N A L  N O T  I N  F I L E I
4 0  ' E N D  O F  O R O E R  F I L E  I
4 2

4  '  G B I
I  r 2 g 0 l

l 4
2 0  |  $ z o R D z .
2 6
3 ?
4 0
4 6
6 8
9 0

I  l 2
134
1 5 6
1 7 8
2 0 0
2 2 2
2 2 7

2L7
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0  1 0 1
0  2 0 1
o202
0  2 0 3
o 204
o205
0  2 0 6
0 3 0 1
0 3 0 2
0 3 0 3
0 4 0 I
o 4 0 2
0 4 0  3
0 4 0 4
0 4 0  5
0 4  0 6
0 4 0 7
0 408
0 4  0 9
0  4 1 0
0 4 l I
o412
0 4  l 3
0 4 1 4
0 4 I 5
0 4 1 6
0 4 I 7
I 4 1 8
0 4 1 9
o420
o42L
o 4 2 2
o423
o424
0 5 0 1
o 5 0 2
0 5 0 3
o  5 0 4
0 5 0 5
o  5 0 6
0  5 0 7
0 5 0 Q
0 5 0 9
0 5 1 0
0 5 I l
0 5 1 2
0  5 1 3
0 5  1 4
0 5 1 5
0 5 1 6
0 5 1 7
0 5 1 8
0 5 1 9
0 5 2 0
J 52L
0522
o523
o524
o525
o526
o521
o 5  2 8
o529
0 5 3 0
I 5 3 1
o532
o533
o534

H R OROE R 3
ORDE R3
O R O E R 3
O R O E R 3
ORDE R 3
ORDER 3
CRDER 3
O R D E R 3
C R O E  R 3
C R D E R 3
O R D E R 3
C R D E R 3
ORDE R 3
OROE R3
O R D E R 3
O R O E R 3
CRDE R 3
C R O E R 3
C R D E R 3
ORDER 3
ORDE R 3
CRDE R 3
ORDER 3
ORO ER3
O R D E R 3
ORDE R 3
C R O E R 3
C R D E R 3
CRDE R3
ORDE R 3
C R D E R 3
C R D E R 3
OROER 3
C R D E R 3
C R O E R 3
C R D E R 3
ORD ER 3
C R O E R 3
ORDE R 3
C R D E R 3
CRDE R 3
C R D E R 3
O R D E R 3
ORDER 3

F T E R I , I I N  I P
F
FTERI ,TOUT O
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F C R D E R I , t o ? O l 0 2 9 l F

OR DFR4

P R E S S  E N T E R  I O  C E I P L E I E  C N D E F

I N F O R F ' T  I C N  F O R  U S  F  C I . - ' R  I N G  C C P  A  S S  T G N U E N  T  S l A G E

T F E  D E C T T T L  L E N C T F
T I - E  O E C I I I L  L E N G T I .
T T E  D E C I t q t L  L E N G T }

$zoRD4

c t z 0 R c { g r Y l  2 N  x
F FGrN AxO 10 200 7
F R R E C D D O T I I O I 2
F L  t  N l  1 6 0 { 0 0  2
F C T Y I  1 6  1 4 0 0 6
F IT  f r l  16  2400I
F r E s c  1 6 3 4 0 2 2 t F
F L t N 2  l ? 0 4 0 0 2
F C r Y 2  I  7  1 4 0 0 6
F  t T 1 2  1 7 2 4 0 0 8
F r E S  C  1 7 1 4 0 2 2
F P R I C E  1 7 9 9 0 1 5

O F  T } E  F I F L D  N E S C R
O F  T F E  O U T P U I  T F X T
O F  T F E  I ^ I P U T  I F X l

I P  I O R  I A B L F  I  S  C C 5 6
I  S  C C ? s

r  s  c c S c

R I
7GY
? E Y
3EY
J E Y
3 E Y

8 E Y
I E Y
8 F Y
8 E Y
8EY

N R N E R 3

I N F O P I ' ! T  I C N  F O R  I . ' S T  C U R  I N G  C C P  A S S T G N I { E N I  S T A G E

T F F  D F C I T ! L  L  E N C T }  N F
T  H F  D F C  I r ! L  L  E N C T  l .  0 F
T t  F  DFC l i l  r 1  1  F t \CT  t r  OF

T T f  F I E L D  D F S C R
T F E  N U T P U I  T F X T
T F F  I N P U T  T E X T

I P T O R  I A 8 [ E  I S  O T 6 t
r  s  0 2 2 5

t  s  c l 2 3

Figure 8-29 (Part 2 of 31. Formats
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$zoRD5

c  t z o R c 5  2 Y  X  R  I
F F R R f i s G 0  l 0 2 0 2 o l E
F  F  RRr r i s  20  l 2  ! 00  2 l  F
F E F R I , I S S O I 2 7 O I 5 I F  N R D E R  C A I { C E L E D

INFORTI !T  ICN  FOR { 'ST  OUR T I IG  CCP ^  SS  IGN i , IFN I  S IAGE

r F E  N I C I X I L  L F N C T F  O F  T } F  F I E L D  D F S C R I P T O R  I A E L E  T S  O O 5 5
T I { T  O E C I F A L  L F N C T F  O F  T I ' F  O U T P U 1  I E X T  I S  C C 5 8
T F E  O F C I i l ' L  L E N C T I -  O F  T F E  T N P U T  T F X T  T S  C C C 5

$zoRD6

c t z e R c 5  2 Y  X  R l
F f ' E A D I  0 3 0 l 0 t 8 l F
F P R  I C H  O 5 O  I O O 6  I F
F P R I C E  0 5  I T O I 5 T F
F l € a D 2  0 6 0 l 0 l 3 l F
F T A X l  0 6 l 7 0 l 5 l F
F H E A D 3  O T O I O I 3 T F
F T A X 2  0 7 l 7 0 l 5 r F
F l - F A 0 4  0 8 l 7 0 l 5 l F
F T O T A L T { l O O l 0 l 3 l F
F T c T A L  l 0 l 7 0 l 5 2 F

OE DFR I  S  COIPLE  TED
AI {OUNT

S T A I €  T A  X

F E D F R A L  I A X

IO IAT

I N F O R T T T  I O N  F O R  t r S f  f U R I N G  C C p  A , ( S I G N t ! F t \ r I  S T A G E

T F E  D F C I I ' ! L  L E N C T I .  O F  T F F  F I F L D  D E S C R I P T N R  I A E t E  I S  O C T C
T F F  D F C  I T ' I T .  I  F N C T I -  O F  T t - F  O U T P U I  l F X T  I  S  C I 9 4
T F E  N F C I Y ! L  L F N C T F  O F  T F F  I N P U T  T F X I  I S  C C C 5

Figure 8-29 {Part 3 of 3}. Formats

Exampfe 5 - coBoL order Entry Program (using PRUF coBoL considerations
with the DFFI

Because COBOL uses a parameter l ist  that is def ined in the
This example shows the use of  the PRUF capabi l i ty  wi th data d iv is ion to accompl ish CCP program inter face,  the
COBOL. The example uses the same order  entry  programs arrays in  RPG l l  are not  needed.  The parameter  l is t  can
used in example 4.  The RPG l l  programs are converted to be def ined for  the f i rs t  operat ion (usual ly  an accept)  us ing
COBOL, but  the logic ,  where possib le,  and the labels are the correct  operat ion code and length.  Al l  that  is  requi red,
the same. The screen formats are the same, except that then, is a call to CCPCIO as the first operation.
the item description field is increased to 24 bytes to
accommodate the entire field from the inventory record. The display format generator gives the output and input

record lengths requi red in  DFF programs.  One set  of
lengths is  for  the RPG l l  programs,  the other  for  non-RPG
programs. These lengths must be reduced by 6 (the length
of  the terminal  name) for  COBOL programs.  See Figure
8-29 for  an example.

a - 1 2 2



I B I ' I  S Y S / 3 - 1 5 0  A I T E R I C A N  N A T I O i I A L  S T A N D A R D  C O B O L  V E R . O 2 ,  H N D . O  0 8 1 2 6 1 1 1  I 1 . 5 9 . 2 0  P . I

S T N O - A . . . 8 . . .  C N  B O L  S O  U R  C  E  S T A  T E  I , I F  N T  S . .  . . I O E N T F C N S E O / N O S

P R C C E S S  t l A P ' L I S T , L  l r { K  P r R l
1  I D E N T I F I C A T I O N  D I V I S I O N .
2  P R O 6 R A U - I C .  O R D E R L .
3  R E I l A R K S .  T H I S  P R O G R A I , I  L O A O S  T H E  H O L D  O R O E R  F I L E .

I N P U T  I S  T H E  A  C A R D ,  T I H I C H  D E F I N E S  T H E  S P A C E  F O R  E A C H
T E R ' { I \ A L E S  O R D E R S ,  A t { D  T H E  H  C A R D S ,  O N E  F O R  E A C H  T E R I , I I N A L
A L L O C A T F D  O R D E R  S P A C E  I N  T H E  H O L D  O R D E R  F I L F .

4  F W J R O N M E N T  I ) I V I S I O i I  .
5  C N N F I G U R A T I N N  S E C T I N N .
5  S O U R C E - C O M P I J T F R .  I B U - S 3 .
7  O B J E C T - C O M P I J T E R .  I B I . I - S 3 .
8  I N P U T - O U T P U T  S E C T I O N .
9  F I L  E - C O N T R N L  .

l 0  S E L E C r  C A R D l t t  A S S t G N  r O  U R - 2 5 0 l - R n .
I 1  S E L E C T  H N L D O R D 5  A S S t G t . I  T O  O A - 5 4 4 5 - R - H N L D O R D 5

A C C E S S  I S  R A N D O i , I
ACTUAL  K  FY  I  S  RR EC .

1 2  S E L E C T  P R  I N T O U T  A S S I G ^ I  T O  U R - I 4 0 3 - 3 - 6 8 .
1 3  O A T  A  D  I V  I S  I N N .
L 4  F I L E  S  E C T  I O N .
I 5  F D  C A R D I N

L A E E L  R E C O R O S  A R E  O i . T  I T T E O
D A T A  R E C O R D  I S  C A R D .

1 6  0 l  c a R D .
1 7  0 2  C O D E S  P t C  X .
1 8  8 8  A R E C  V A L U E  E A D .
T9 88 HR EC VAL UE t IHt"
2 0  0 2  R R E C T  P I C  X  6  .
2 L  8 8  N N - F R E C T  V A L U E  S P A C E S .
2 2  0 2  T R I , I N M  R E O E F I N E S  E R E C T  P I C  X  6  .
2 3  0 2  N  p t c  9 e .
2 4  0 2  F I L L E R  P I C  X  7 1  .
2 5  F D  H O L D O R D 5

L A B E L  R E C N R D S  A R F  S T A \ D A R D
D A T A  R E C O R D  I S  H O L D O R D .

26  O  T  HNL  DNR D .
2 7  0 2  c o o E  p  I c  x .
2 8  0 2  R R E C D S .
2 9  0 3  R R E C D D  p l c  9  6  .
3 0  0 3  R R E C D p  p I C  9  6  .
3 I  0 3  T E R M I  P I C  X  6  .
7 2  0 3  F I L L E R  p t 0  X  4 5  .
3 7  0 2  T E R U S  R E O E F I N E S  R R E C D S .
1 4  0 3  R R E C T  p I C  9  6  .
15  03  TERI I -TBL  P  IC  X  36  .
3 6  0 3  F I L L E R  P I C  X  2 I  .
31  FD  PR INTNT 'T

L A B E L  R E C N R D S  A R E  O M I T T E D
D A T A  R E C O R D  I S  P R  I N T .

3 8  O I  P R I N T  P I C  X  1 3 2  .
3 9  I ' O F K I N G - S T O R A G E  S E C T I O I , I  .
4 0  7 7  R R E C  p t c  s 9  ?  V A L U E  0 .
4 1  7 7  R R E C T S  P I C  9  6  V A L U E  O .
4 2  7 7  R R E C D H  P I C  9  6  V A L U E  2 .
4 ?  1 7  E R R 1  P I C  X  2 4  V A L U E  E R E C O R D S / T E R I I I  N A L  I N V A L I  F .
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S T N O  - 4 . . . 8 . . .  C  O  B  O  L  S  N  I '  R  C  F  S  T  A  T  E  I I  E  N  T  S  . .  . . I D E N T F C N  S E O / N O  S  P . 2

4 4  7 7  F R R 2  p I C  X  2 4  V A L U E  E I N V A L T D  C A R O  T y p E E .
45  

' 11  
ERR3  p IC  X  24  VALUE EEND OF  ORI ]ER  F I  LE t l .

4 6  7 7  E R R 4  P I C  X  2 4  V A L U E  I I M O R F  T H A N  6  T E R M I  N A L S E .
4 7  1 7  I N O  P I C  X  V A L U E  E  E .
4 A  8 8  A O K  V A L U E  T I A E .
4 9  O 1  T E R M - T A B L E .
5 0  0 2  Y E R M  P I C  X  6  O C C U R S  6  I t t D E  X E D  e i Y  I .
5 I  O 1  H E A ! ] E R .
5 2  0 2  F I L L E C  P I C  X  1 3  V A L U E  E R E C O R O  N U M B E R t r .
5 7  0 2  F I L L  E R  P I C  X  4  V A L U E  S p A C E S .
5 4  O Z  F I L L E R  P I C  X  1 3  V A L U F  t r T E R M t  N A L  r \ l A M F E .
5 5  0 2  F I L L  E R  P  I C  X  I O 2  V A L U F  S P A C F  S .
5 6  O I  D E T A I I  .
5 7  0 2  F I L L E R  P I C  X  4  V A L U E  S P A C E S .
5 8  0 2  R R F C I n  p I C  9  6  .
5 9  0 2  F I L L  E R  P I C  X  9  V A L U E  S P A C E S .
6 0  0 2  T E R M I  P I C  X  6  .
6 I  0 2  F I L L E R  P I C  X  1 O ?  V A L I J E  S P A C E S .
6 2  0 l  E R R n R S .
6 ?  0 2  C A R D n U T  p l c  x  8 0  .
6 4  0 2  F I L L  E R  p  t C  X  2 2  V A  L U E  S p A C E  S .
6 5  0 2  E R R T , T S G  P t C  X  2 4  .
6 6  0 2  F I L L E R  P I C  X  6  V A L U E  S P A C E S .
67  PROCEDUR F  C tV  IS  t ( ! r , t  .
5 8  B F G I N .
6 9  O P F N  I N P U T  C A R D I N T  N U T P U T  H O L D O R D 5 ,  P R J  N T O I . I T .
7 0  W R  I T F  P R  I N T  F R O I , t  H E A D E R  B E F O R E  2 .
7 l  p F ! D E R .
- 1 2 .  R F A D  C A R O I N ,  A T  E N O  G O  T O  E N F .
7 4  I F  A R E C  G O  T O  A - R E C .
1 6  I F  H R E C  G O  T O  H - R E C .
78  I 4OVF  ERR 2  TO ERRI ISG.
7 9  E F P O R - R T N .
8 0  M N V F  C A R O  T O  C A C D N U T .
8 I  W R  I T  E  P R  I N T  F R O i {  E R R N R  S  B E F O q E  3 .
8 2  E O J .
8 3  C L O S E  C A R D I N T  H O L O O R D 5 ,  P R I N T O U T .
8 4  S T O P  R U N .

: t**  *  t r t*rr : l*  *  * : f  ** ***:3 ' f  *** r t**r t*****r l  'Ft t**, t ! t****, t : f  ** l l *r t t  1. ! t , l*  *r t  ! t*  **: t*r t t t* ' l  *

*  C H E C K  F N R  V A L T D  C A R D  T Y P F  A N D  A L L O C A T I T ] N  U N I T S .  *
* r t*  I  r t r l r l r t****: l* ! t***r t***r l  ' t r f  **+*** * ' t  **  **r l*  * !F* ' f  ,*r i r t* t(r l  ****: l : l  **  r l : f  ****: l*r l* : l

8 5  A - R E C .
8 6  I F  N N - R R  E C T .
8 7  I 4 O V E  E R R 1  T O  E E R U S G T  G O  T O  E N R O R - R T N .
8 9  M O V E  R R E C T  I N  C A R D  T O  R R E C T S .
90 l , lOV E EAE rO lN D.
9 I  S E T  I  T O  I .
9 2  G O  T O  R E A D E R .

't*'t t 't:t'f *:l* !t****:l*'l:**r|** ** ** ***** *:t* *,f ,t* 't**'f :t,t ** {r* ** ** *:t**,t* '}rt 't***** 't
*  M A K E  S U R E  T H F  H  C A R D S  A R E  P R E C E D E D  B Y  A N  A  C A R D .  ' I
, l+* I  t ****************** , i ***  ******  ****** ' t * ' t * : f  ' t **** : l *** f  ***  ** :3: l : | *** : t**

9 3  H - R E C .
9 4  I F  N O T  A O K T  G O  T N  E R R N R - R T N .
9 6  f l N V E  R R E C D I - I  T N  R R E C .
9 1  A D O  1 I  R R E C D H  G I V I N G  R R E C D O .
9 8  l . l O V E  R R E C D D  T n  R R E C I ) P .

* ** |  ' l **  ***, t r t : i  ** : t*******: l** ' l  *  !g** { t :F:t**) t** **: t , }**: t : i+lr : t , td.* ! t t** ** t*****: t*  ! t

*  I { A K F  S U R E  N O  I I O R E  T H A N  6  T E R i I I N A L S  A R E  L I  S ' ] I F D .  ' I

8-124



S T N O  - A . . . 8 . . .  C  n  B  O  L  S  O  U  R  C  E  S  T  A  T  E  u  E  N  T  S  . . .  . I D E T T | T F C N  S E Q / N O  S  p . 3

tr* |  f  * ' t ** l ** ' | ***** ' i ' t ' t ** : l **) t**** : l * ' t * ' t **+ ' i ** ' t  ' f  *** ' t ***r t* : t * : t **** : f  *** t ' l *  *
9 9  L O C P .

1 0 0  I F  I  E O U A L  7  | { n V E  E R R 4  T O  E R R r r t S G r  G O  T O  E R R O R - R T N .
103 i lovE TRitNM T0 TERr,r  I  .
I O 4  A O O  R R E C T S  T N  R R E C D H .
1 0 5  I F  N  N O T  F O U A L  O  S U B T R A C T  I  F R O M  N ,  E L S E  G O  T O  L O O P I .
1 O 9  I F  N  I S  P N S I T I V E  S E T  I  U P  8 Y  I , ' 6 N  T O  L N O P .

***  r  l : i : t , t * : t ******* : t** : l ** t : l * ! t ) i ******  ' t r t ***  ! t ******  )* ' t ***  ' t ***  ****  *** : t****  *
*  T R  I T  E  T H E  H  R E C O R D  G I V I N G  T H E  H E A D E R  I  N F O R I . { A T I  O N  F O R  T H I  S  *
' T  T F R ' I I N A L  A N D  R F A D  T H E  N F X T  H  C A R D .  *
***  |  ' t  ' l+  ' t * : l l : t * :* ' l *****  ) t**  * ' t * t  ' t ***  ****  *  ******* ,1*** : t r t  **  *+, t : t ** , t r t  ** , t**** ,*  *

I  l 2  L o o p  1 .
1 I 3  M O V E  R R E C  T N  R R E C T N .
1 1 4  H n v E  T E R f i 4  I  T O  r E R { I  l N  R R E C D S ,  r E R r . t I  t N  D E T A I L .
I 1 5  I I R  I T E  P R  I N T  F R N I I  D E T A I L  B E F O R E  1 .
1 1 6  { n v E  E H r i  T n  c n D E .
I I 7  I T R I T E  H O L O O R O ,  I N V A L T N  K E Y  M N V E  E R R 3  T O  E R R I 4 S G I
I I 9  G O  T N  E E R O R - R T N .
I 2 O  S E T  I  U P  B V  1 .
I 2 1  G O  T O  R E A D E R .

t l  t t l  t  l : l t t*  * l  * t l : t  * : l ' l * , t : |* t t , f  r t*** l  * ,9, t*  : | : i , l *  **: t* f  **!*  ***! t r t t t : t : t : t , t  *r t l* , t : t  r l , t  * , f  l*** *
*  I ' R ' T E  O U T  T H E  C O M P L E T E D  A  R E C O R D  G I V I N G  T H E  A L L O C A T T O N  *
r  U N I T S  A N D  T E R I I I N A L  I D E S .  +
:ltta:a :lrl**rt:lrt:l*'i****:f 't,t**:t,g:t:t:t +*****!t:|.**:r * **!t,t***rt,t**** **,t,t:t,t l**!t***:t *

L 2 2  E O F .
L 2 3  M O V E  I  T O  R R E C .
124 f.tov E E !n TO Cft OE .
125  f 4OVE RRECTS TO RRFCT I r , l  TFRr / tS .
126 I IOV E T ERi, I -TA BL E To TER i l -  T8L.
L 2 7  I { R I T E  H N L O O R C ,  T N V A L I D  K E Y  G O  T O  E O J .
1 2 9  G O  r o  E n J .
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I B U  5 v q 7 3 - t 5 D  A r , t E R I C A t l  N A T I n N A L  S T A N O A R D  C O B O L  V E R . 0 2 ,  r . l O D . O  0 8 l 2 6 l 1 - l  L 2 . O O . 2 5  P " l

s r N n  - a . . . 8 . . .  c  n  B  o  L  s  o  r J  R  c  F  s  r  a  r  E  u  F  i l  r  s  . .  . . I o E r . t r F c r {  s E o / N o  s

P R C C F S S  1 4 A P , L I S T T L  I I { K  P , R I
I  I O E N T I F I C A T I O N  D I V I S I O N .
2  P R O G F A M - I O .  O R D F R P .
3  R E i l A E K S .  T H I S  P R O G R A M  P P I N T S  T H E  O R D E A S  X H I C H  I { E R F  P L A C E D

I N  T H E  H O L D  N R D E R  F I L E  B Y  O R D E R 3  A N O  O R D E R 4 .
4  E N V I R N N I I E N T  D I V I S I O N .
5  C O N F I G U R A T I n N  S E C T I O N .
6  S r n r R c E - c o u P U r E R .  l B r , t - S 3 .
7  OEJECT-Co t r t puTFR.  IB r . l - s3 .
8  I N P U T - O U T P U T  S E C T I O N .
9  F I L E - C O N T R N L .

I O  S E L E C T  H O L D O R D 5  A S S I G N  T O  D A - 5 4 4 5 - R . H N L O O R D 5 - U
ACCESS lS  RANDOT ' I
A C T U A L  K E Y  I S  R R E C .

l l  S E L E C T  R E p O R T  A S S I G N  r o  r n - 1 4 0 3 - 3 - 6 8 .
L 2  D A T  A  O  T V  I S  I N N .
1 3  F I L  E  S  E C T  I O N  .
I 4  FD  HOL  DORD5

L A B F L  R E C O R O S  A R E  S T A N O A R D
D A r A  R E C O R D S  A R E  H O L D O R D T  H O L D O F D - O U T .

l 5  0 l  H o L D O R C .
t 6  0 2  c n D E  l .
l 7  0 3  c n D E  P I C  X .
1 8  8 8  A R E C  V A L U E  E A E .
19  88  HREC VALUE EHI r .
2 0  8 8  O R E C  V A L U E  E D E .
2 1  8 8  T R E C  V A L U E  U T U .
2 2  0 3  F I L L F R  P I C  X .
2 7  0 2  C O D E 2  R E D E F I N E S  C N D E  T .
2 4  0 3  C o D E S  P  t C  X X .
25  88  N IREC VALUE E f \ I  TU .
2 6  8 8  N 2 R E C  V A L U E  t r N 2 8 .
2 7  8 8  N 3 R E C  V A L U E  t r N 3 E -
2 8  8 8  N 4 R E C  V A L U F  O N 4 E .
2 9  0 2  F I L L E R  p I C  X  6 2  .
3 O  O I  H O L D O R D - O I ' T .
3 I  0 2  F I L L E P  P I C  X  7  .
3 2  0 2  H R F E C p  P t C  9  6  .
3 1  0 2  F T L L E R  P t C  X  5 1  .
3 4  F O  R E P O R T

L A E E L  P E C O R D S  A R , E  O I . I  I T T E D
O A T !  R E C N R D  I S  R E P N R T - O U T .

3 5  O I  R E P O R T * N U T .
3 6  0 2  F I L L E R  P I C  X  I 3 2  .
3 7  I I O R K I N G - S T O R A G E  S E C T I N N .
3 8  1 7  R R E C  p I C  5 9  7  V A L U E  O .
3 9  7 7  R R E C P  P I C  5 9  7  V A L U E  O .
40  71  rR f . tN r {  p l c  x  6  vaLUE SPACES.
4 1  1 7  Q R E C D H  P I C  9  6  .
4 2  7 1  N  P I C  9 .
4 1  O 1  D A T E - A F E A .
4 4  0 2  Y R  p I C  9 9 .
4 5  0 2  M O  D  I C  9 9 .
4 6  0 2  D A  P I C  9 9 .
4 7  O T  H E A D E R - 1 .
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s r ^ l o  - A . . . 8 . . .  C  n  B  n  L  s  o  u  R  c  E  s  T  A  T  E  r r  E  N  T  S  . .  . . I D E M F C N  S d O / N O  S  p . 2

48  02  F  I LL  ER  p  I c  x  49  VA  LUE SpACE S .
4 9  A 2  F I L T  F R  P I C  X  1 3  V A L U E  E O R D E R  N U i I E E R  U .
50  02  nRDNUr , t  pTc  9  8  .
5 1  0 2  F T L L E R  P I c  x  6  V A L U E  r r  D A T E  u .
5 2  O ?  U D A T  E .
5 1  0 3  H n  P t c  t 7 .
5 4  0 3  F I L L E R  P I C  X  V A L U E  t r / E .
5 5  0 3  D A  p l c  9 9 .
5 6  0 3  F I L L E R  p t c  X  V A L U E  u / r i .
5 7  0 3  Y R  P I C  9 9 .
5 8  o 2  F  I L L  E F  p  t c  x  4 8  V A  L U E  S P A C E  S .
5 9  O I  H E A D E R - 2 .
5 0  0 2  F I L L E R  P I C  X  3 0  V A L U E  S P A C E S .
6 l  0 2  F I L L  E R  p f  C  X  M L U E  E C U S T O H E R E .
6 ?  0 2  F I L L E R  P I C  X  5 7  V A L U E  S P A C E S .
6 3  0 2  F I L L E F  P I C  X  7  V A L U E  U S H T P  T T F .
6 4  0 2  F I L L E R  P I C  X  3 0  V A L U E  S P A C E S .
5 5  O I  N A M E - A O D R .
6 6  0 2  F I L L  E R  P I C  \  2 2  V A L U E  S P A C E S .
6 7  0 2  C U S N M  P I C  X  2 2  V A L U E  S P A C E S .
5 8  0 2  C U S A I  R E D E F I N E S  C U S N M  P I C  X  2 2  .
6 9  0 2  C U S A 2  R E D E F I N E S  C U S A I  P I C  X  ? 2  .
7 0  0 2  C U S A 3  R E D E F T N E S  C U S A  2  E I C  X  2 2  .
7 I  0 2  F I L L E R  P I C  X  4 4  V A L U E  S P A C E S .
7 2  0 2  S H P N M  p t c  x  2 2  .
1 3  0 2  S H P A 1  R , E D E F I N E S  S H P N I , I  P t C  X  2 2 .
7 4  0 2  S H P A 2  R E D E F I N E S  S H O A I  P I C  Y  2 2  .
7 5  0 2  S H P A 3  R E O E F I N E S  S H 9 A 2  P r C  \  2 2  .
7 6  0 2  F T L L E R  P I C  X  V A L U E  S P A C F S .
7 7  0 2  Z I P C D  P I C  X  5  V A L U E  S P A C E S .
? 8  0 2  F I L L E R  P I C  X  1 6  V A L U E  S P A C E S .
7 9  O I  H E A D E R - 3 .
8 0  0 2  F I L L E R  p I c  x  1 2  V A L U E  S P A C E S .
8 T  0 2  F I L L E R  P I C  X  8  V A L U E  E O U A N T I  T Y E .
8 2  0 2  F I L L E R  e l c  \  2 1  V A L U E  S P A C E S .
83  02  F ILL  EF  p  tC  X  4  VALUE E I  TE r r lE .
a 4  0 2  F I L L E R  p l c  x  2 6  V A L U E  S P A C E S .
8 5  0 2  F I L L E R  D T C  X  I I  V A L U E  E D E  S C R I  P T I  O N E .
8 6  0 2  F I L L E R  P I C  X  2 5  V A L U E  S P A C E S .
8 7  0 2  F I L L E R  p l c  x  4  v a L U E  E C O S T E .
8 8  0 2  F I L L  E R  P I C  X  1 5  V A L U F  S P A C E S .
8 9  O 1  D E T A I L S .
9 0  0 2  F I L L E R  P r C  X  1 3  V A L U E  S P A C E S .
9 1  0 2  o r Y  P l c 9 6 .
9 2  o ?  F I L L E q  P I C  X  2 6  V A L U E  S P A C E S .
9 Z  0 2  I T F H  P t c  9  I  .
9 4  0 2  F I L L E R  p t C  x  l ?  V A L U E  S P A C E S .
9 5  0 2  I T M D S C  p t c  x  2 4  .
9 6  0 2  F I L L  E R  P  I C  X  1 3  V A L U F  S P A C E S .
9 7  0 2  P R I C E  P  l c  2 7 7  t l t T  t l z l . I | . .
9 8  0 2  F I L L E R  P T C  X  1 1  V A L U E  S P A C E S .
9 9  O I  H E A D E R - 4 .

I O O  0 2  F I L L  E R  P  I C  X  I 1 O  V A L I . €  S P A C E  S .
t o l  0 2  F I L L E R  p I C  x  1 1  V A L U F  E - - - - - - - - - - - u .
1 0 2  0 2  F I L L E R  P I C  X  1 I  V A L U E  S P A C E S .
l o 3  0  I  T o r  A L -  1 .
1 0 4  0 2  F I L L E R  P I C  X  I O 2  V A L U F  S P A C E S .
l O 5  0 2  F I L L  E R  P  I C  x  9  V A L U E  E T n T A L  t r .
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S O U R C E

e l c  L r 7  1 1 7 2 . 7 7 .
P I C  X  I 1  V A L U E

P I C  X  9 8  V A L U E
P I C  X  I 4  V A L U E
P t c  z 7 _ , I t z . z z .
P I C  X  I I  V A L U E

P I C  X  9 6  V A L U E
P I C  X  T 6  V A L U E
P l c  z 7 . 7 Z Z . Z l .
P T C  X  I I  V A L U E

P I C  X  9 I  V A L U E
P I C  X  2 0  V A L U E
P  \ C  Z t 7  , Z Z 7 . Z 7 _ .
P I C  X  I I  V A L U E

P I C  X .
P I C  9  6  .
p I c  x  6  o c c u R s
p I c  x  2 t  .

p  I c  x .
p T c  9  6  .
P I C  9  6  .
P I C  x  5 t  .

p  I c  x x .
P I C  9  I  .
P I C  X  6  .
P l c x 2 2 .
P t c x 2 2 .
P I C  X  4  .

P  I C  X X .
P t c x ? 2 .
P t c  x ,  2 2  .
p I c  x  1 8  .

P I C  X X .
P t c x 2 2 .
P t c  x  2 2  .
P I C X l S .

p l c  x x .
P t c x 2 2 .
e t c x 2 2 .
P l c  9  5  .
P I C  X  1 3  .

S T A  T E  M E  N T S

S P A C E  S .

S P A C E  S .
T T S T A T E  T A X  t r .

spac E s.

S P A C E  S .
U F F D E R A L  T A X  E t .

S P A C E  S .

spAcE  s .
t r T O T A L  O R D E R  C O S T

spacE  s .

6  I N D F X E D  B Y  I .

. . . . I O E N T F C N  S E O / N O  S p . 3

l 0 6
1 0 7
1 0 8  0 1
1 0 9
l l 0
l t l
l l 2
l t 3  0 t
1 1 4
t  l 5
I t 5
1 1 7
I  1 8  0 t
l 1 9
1 2 0
1 2 1
1 2 2
L 2 1  0 l
L24
t25
t26
L21
1 2 8  0 t
l 2 e
1 3 0
1 3 t
t32
1 3 3  0 t
1 3 4
t 3 5
1 3 6
t37
1 3 8
1 3 9
1 4 0  0 l
l 4 l
I42
L43
1 4 4
1 4 5  0 l
1 4 5
1 4 ?
1 4 8
1 4 9
1 5 0  0 1
1 5 1
L52
1 5 3
1 5 4
1 5 5
1 5 6  0 l
t57
1 5 8
1 5 9
160
t6  I
t 62
1 6 3  0 l

P I C  X  3
p l c  9  6
P I C  9  8
p l c  x  2 4
P I C  9  1 3
P I C  X  8

v 9 9 .

0 2  p R T

0 2  F I L L  E R
T N T A L - 2 .
0 2  F I L L  E R
0 2  F  I L L  E R
0 2  T A X l
0 2  F I L L  E R
T N T A L - 3 .
0 2  F  I L L  E R
0 2  F  I L L  F R
0 2  T A X 2
O 2  F I L L  E R
T O T  A L - 4 .
0 2  F I L L  E R
02  F  I LL  ER
02  cns r
0 2  F  I L L  E R
HOL DTJR DA .
0 2  F  I L L  E R
0 2  R R  E C T
0 2  T E R M
0 2  F  I L L  E R
HOL DNR DH.
0 2  F  I L L  E R
0 2  R R  E C D D
0 2  R R  E C D P
02  F  I LL  ER
HOL t_anR 0N 1 .
02  F  I LL  ER
02  ORTJNUM
O ?  F  I L L  E R
0 2  C U  S N M
0 2  c u s A l
0 2  F I L L  F R
HNL DO R DT.I 2 .
0 2  F  I L L  E R
O 2  C U S A 2
0 2  c u s A 3
0 2  F I L L  E R
H O L D O R 0 T 3 .
0 2  F  I L L  E R
02  s  HPNt r
o 2  s H p A l
0 2  F  I L L  E R
HOL OOR ON 4.
0 2  F  I L L  E R
0 2  S  H P A 2
0 2  S H P A 3
0 2  z  I p c o
0 2  F  I L L  E P
H N L  C O R  N D .
0 2  F  I L L  E R
02  OTY
02 I r  Ei l
o2 lrr.rDsc
0 2  P R  I C E
02  F  I LL  ER
H O L O O R 0 T .

t] .
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S T N N  - 4 . . . 8 . . .  C  O  B  N  L  S  O  U  R  C  E  S  T  A  T  E  I {  F  i I  T  S  . .  . . I D E N T F C N  S E Q / N O  S  P . 4

1 6 4  0 2  F I L L  E R  P I C  X .
1 6 5  0 2  P R T  P I C  9  9  V 9 9 .
1 6 6  0 2  T A X I  P I C  9  8  V 9 9 .
1 6 7  0 2  r , x z  p l c  9  M 9 .
1 5 8  0 2  C n S r  P I C  9  9  V 9 9 .
1 6 9  0 2  F I L L E R  p I C  X  2 l  .
I 7 O  P F C C E D U R E  D I V I S I O i I .
I 7  I  B E G  I N .
L 7 2  O p E N  I - 0  H O L 0 O R 0 5 r  o U T D U T  R E P O R T .
1 7 3  A C C E P T  O A T F A R E A  F R O U  D A T E .
I74  I , IOVE  MO IN  DATFAREA TO t IO  IN  ( .DATE .
r75  MOVE DA  IN  DATE-AR EA  TO DA  IN  T .DATE.
T76  i .NVE  YR IN  DATFAR EA  TO YR IN  UOATE.
I??  I {OV  E  1  TO RR ECP .
I 7 8  P E R F O R I 4  R E A O F  T H R U  R E T U R N .
I ? 9  J F  N O T  A R E C  q )  T O  E O J .
I 8 I  S E T  I  T N  I .

r* t  t  *** : t*********** 'n***  ** : t*  ** : l : l  ****  **** t*** : l *  ' t * t r f  **  ** f  ***  t*  **** : t ' t * t : |
*  F I N D  r H E  R E C O R D S  T O  B E  p R I N T E D  F O R  T H r  S  T E R i , t I  N A L .  *
*  ' t * : l  l ** : t ) t1** i : t * : t : t ** ' t *  * :* : t , t  **  t* , t  j t * t  I , i , t : t * , t t ** , t* : t l t t ** ,3t , t : t ** : t** , r : r*** : t****

L 8 2  r A C 4 .
1 8 3  I F  T E R I , I  I  E O U A L  S P A C E S T  G O  T O  E O J .
18  5  I  F  T  ERM I  EOUAL  TR  I IN I { ,  GO TO TAG 6 .
18 7 ilov E T ER trt I TO TRntNr4 .
188  i . {OVE 2  TO RR ECp .
I 8 9  S E T  N  T O  I .
I 9 O  T  A G I .
19 1 Sr. r  ETR ACT I  FROit  N.
L92  IF  N  NOT EOUAL  TN  O
I 9 3  A D D  R P E C T  T O  R R E C P ,  G O  T N  T A G I .
I 9 5  M O V F  R R E C P  T O  R R , E C D H .
1 9 6  P F R F 0 R I . |  R E A o F  T H R U  R E T U R N .
1 9 ?  I F  N O T  H R E C r  G N  T O  E N J .
I 9 9  I N V E  R R E C D P  T O  R R E C P ,  G N  T N  T A G 5 .

' t ' l *  * r l : i *  ' f  ** ' t ' t * : t *  **** : l *  *** : t  **  *  ****** , t  r t , t * : t  ! t *  ** , t********* , t : t  t *  ** , t*  **a+**: t
I  P R I N T  N A i , I E I A D D R E S S  R E C N R D S .  : I
t  t : l  I  t , t *  **  *  ***** t l *** : t* ' t *  * ' t : t r t  ' ! ' t * : t **** : t*  ******  * ' i ******** , t*  * : i  t *  r t ' t ' t  **** : t  ' t

2 0 1  r a G 2 .
2 O 2  P E R F o R i , I  R E A D F  T H R U  R E T U R N .
2O3  lF  NOr  i r 4REC GO ro  rAGz .
2O5  MOVE NRDNUI I  I i {  HOLDNRDNI  TO NRDNUM IN  HEADER- I .
206  MnvE  CUSNIT  IN  HOLD0RDNI  Tq  CUSN i l  IN  NA I r {E -ADDR.
2O1 MOV E SHPNT4 IN HOLDORDN 3 TO SHpNi{  T N NA|. |E-ADDR.
2 0 8  t l R  I T E  R E P O R T - : ) U T  F R O r t  H F A D E R -  I  B E F O R E  3 .
2O9  I {R  IT  E  REPORT-OUT FROI . I  HEADER-  2  8  EFNRE 2 .
2 IO  I {F  IT  F  REPORT-OUT FROI I  NA I . {E -ADDR BEFORE I .
21 f  i , lOVF  CUSAI  lN  HOLDnRDN I  TO  CUSAI  IN  NA , , |E -ADOR.
?L2  t , tOVE  SHPAI  IN  HOLD0RDN3  To  SHPA l  IN  NA IT IE -ADDR.
2 I 3  I { R  I T  E  R E P O R T - N U T  F R O q  N A i I F A D D R  B E F O R E  1 .
2 L 4  M O V E  C U S A 2  I N  H O L D O R D N 2  T O  C U S A 2  I N  N A M F - I D D R .
?15  MnvE  s f r pA2  lN  l - oLDoRDN4  Tn  SHPA2  IN  NA | , rE -ADOR.
2 1 6  | | R I T E  R E p n R r - r ' l u T  F R n H  N A M 5 - 1 6 9 R  E E F O R E  l .
2 I 7  MOVE CUSA3  IN  HOLDORDN2 IT I  CUSA3  IN  NA i . IE -ADDR.
2 I 8  I ' I O V E  S H P A 3  I N  H N L D O R D N 4  T o  S H P A 3  I N  N A I F - A 0 D R .
2 1 9  T , | N V E  7  T P C D  I N  H O L D O R D N 4  T O  Z I P C D  I N  N A I , I E - A D D R .
22O WRITE  REPnRT-OUT FR .0 f l  r . t t r r lE -A I )DR  BFFnRE 2 .
2 2 I  I { R I T E  R E P O R T - O U T  F R N {  H E A D E R - 3  B E F O R E  1 .

tl't t ' l l* *'t:l *:l*t:t***'|'t:t**!t*:t:|,r,t***,t,t**,1:irt **!t)t ***:t****,t:t t*,t,t:t,l:t,t*:t:3*,t**
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S T N O  - A . . . 8 . . .  C  N  B  O  L  S  O  U  R  C  E  S  T  A  T  E  i I  F  t . |  T  S  . .  . . I D E N T F C N  S E O / N O  S  P . 5

' t  PR INT OFT A lL R E:COR DS .  *
r l r t *  {  * r }*A**: l **r l **  r f  r f  r l { r* : t * t* r i *  ************  ***r}  * ! t *** : t r t , t  ******  t********  +

2 2 2  T  A G 3 .
2 2 7  P E R F O R U  R E A D F  T ' H R U  R E T U P N .
224  IF  DR  EC
2 ? 5  I 4 O V E  O T Y  I N  I T ] L D O R D O  T O  Q T Y  I N  D E T A I L S T
2 2 6  I I O V E  I T E I I  I N  H O L D N R D D  T O  I T E i {  I N  D E T A I L S ,
221  i IOVF  IT I I IDSC;  IN  HOLDORDD TO I  TMDSC IN  DETAI  LS .
2 2 8  I . I O V F  P R I C E  I N  F I O L D O R D D  T O  P R I C E  I N  D E T A I L S ,
2 2 9  I I R I T E  R E P O R T - O U T  F R O M  D E T A  t L S  A F T E R  1 ,  G O  T O  T A G 3 .

* t* | rtrtrt*rt:t**rf rlrlrl***l'*:t***rf 'f *t****:lrt***rt !tttrt*:l*t*rl*rf **rt ** rt* rtt**rlr3**** rl
*  PR  INT  TOTAL  REC;ORD.  : I
*  t *  *  t **  * t*  t l * , l ' l *  ' t ' t ' l ' t l " l * ' l  **  * ' i  ********  *a**  * : l **  *** ' t , l *  ** , | * ' l *  ****  ' t **** ' i ** ! r

23 I  MOVE PRT  IN  I I f ] T ,DORDT TO PRT  IN  TOTAL- I .
2 7 2  i { N V E  T A X l  I N  I { C I L D O R D T  T t ]  T A X l  I N  T O T A L - 2 .
2 ? ?  M O V E  T A X z  I N  H O L D N R D T  T N  T A X 2  I N  T N T A L - 3 .
2 7 4  M N V E  C N S T  I N  F N L D O R D T  T O  C O S T  I N  T O T A L - 4 .
2 3 5  t l R I T E  R E P n R T - O I , T  F R B r t  H E A D E R - 4  A F T E R  2 .
236  WF ITE  REPnRT-O I IT  FROi , l  TnTAL- l  AFTER 1 .
2 3 1  I I R I T E  R E P O R T - O U T  F R O U  T O T A L - 2  A F T E R  I .
2 3 8  I I R I T E  R F P O R T - N U T  F R O M  T O T A L . 3  A F T E R  I .
2 3 9  I I R I T E  R E P N R T - N U T  F R O I . I  T O T A L - 4  A F T E R  I .
2 4 O  M N V E  R R E C D H  T N  R R F C .
2 4 I  R E A E  H O L O O R D 5 ,  I N V A L I D  K E Y  G N  T O  E N J .
2 4 3  i 4 n v  E  R R F C P  T O  r { R R F C p .
2 4 4  R E W R I T E  H O L D O R D - O I J T ,  I N V A L I D  K E Y  G O  T O  E O J .
2 4 6  T  A G 5 .
2 4 1  I F  R R E C P  N O T  E O U A I , .  R R E C D D  G N  T O  T A G 2 .

* , 1 *  r 0  ' f  * * * * : l * * r t * * * * * : t { t * * *  * * * +  * r t * * * * , t *  J t *  ' * * * * * ) *  * * * * * *  * *  * * * ! t * : t  t *  * * * , }  * * * *  *

*  C T I E C K  F N R  N E X T  D R D E R .  *
: l , t *  |  *** : l *** : | *** t* ' t t * ,8*** : t* , t * ' t  **  r t** , t  * : t : t *  + * :F* ** :3*)r :* : i *  * : f  +*: t*  **  **  *{ r  ****  a

2 4 9  T  A G 6 .
25O SFT  I  UP  BY  I .
2 5 I  G O  T O  T A G 4 .
2 5 2  F n J .
2 5 3  C L O S E  H N L D O R D s ! ,  R E P O R T .
2 5 4  S T O P  R U N .

I  ' ! l  I  *  * : l : t **  *** , t* : t *** : l ' t : l *  *** : t* , t : | t  ** : t**  **+*) t r t*  ******* , t** : l **** : t  l * : t *** : f  *  *
*  R F A O  H O L  D n R 0 E R  F I L  E  A N D  I N C R E I , I E N T  I H E  K F Y .  *
1,3 ' l l  ' t * ' t  *  **  1 ' | ** ' l : l ' l ** : t ***  ** ,1 ' t  * ,***  *  ****ar**  ** , t t  ** :*  ' l  ** , f  *  ****  **  **  r i *  * ' l  ****  *

2 5 5  R E ! 0 F .
2 5 6  M O V E  R R E C P  T O  I I R E C .
2 5 ' I  R E A D  H O L O O R D 5 ,  I N V A L I D  K E Y  G N  T O  E O J .
2 5 9  A D D  I  r O  R R E C p .
260  IF  OREC MOVE I f i ' I LDORD TN HNLDORDD,  GN TO RETURN.
2 6 3  I F  H R E C  T N V E  H ] L D O R D  T O  H O L D O R D H .  G O  T O  R F T U R N .
2 6 6  I F  T R E C  I I O V E  H n L m R D  T n  H O L D n R D T '  c O  T O  R F T U F N .
2 6 9  I F  N I R E C  M O V E  H O L D O R O  T O  H N L D O R D N I ,  G N  T O  R E T U R N .
2 1  2  I F  N 2 R E C  i ' I O V E  H O L D O R O  T N  H O L D O R O N 2 T  G O  T C  R E T U R N .
2 1 5  I F  N 3 R E C  I , I O V E  H O L D O R D  T O  H O L D O R D N 3 ,  G O  T O  R E T U R N .
? 7 8  I F  N 4 R E C  M O V E  H O L D O R D  T O  H O L D O R D N 4 .  G O  T O  R E T U R N .
2 8 I  I F  A R E C  I I N V E  H I ] L D N R D  T O  H O L D N R D A T  G O  T O  R E T U R N .
284  FFTU RN.
2 A 5  E X  I r .
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I 8 M  S Y S / 3 - 1 5 0  A M F R T C A N  N A T I o N A L  S T A N D A R D  C o B O L  V F R . 0 2 ,  u O D . O  O g / 2 6 / 7 - t  t Z . O L . 5 2  p .  I

S T N O - A . . . 8 . . .  C O B O L  S O  U R  C  E  S T A  T E  M E  N T S . .  . . I D E N T F C N S E O / N O S

P R C C E S S  I ' t A P T L J S T T L  l i t K  p , R l
I  I D E N T  I F I C A T I O N  D I V I S I O N .
2  P R O G R A M - I C .  O R C E R I .
3  R E I . T A R K S .  T H I S  p R O G R A M  U S E S  T H E  C U S T O T , t F R  N U f I B F R  A N 0  O R D E R  N U u B E R

ENT ER ED I {  I TH  THE PROGRAI4  REOUE ST  TO READ THE CUSTOI . IER
N A I , I E  A N D  C U S T O I . T E R  S H I P - T O  F I L E S .  I F  T H E  R E C O R D S  A R E  F O U N O
A  P R U F  S C R E E N  I S  B U I L T  A N D  S E N T  T O  T H E  T E R I , T I N A L  O P E R A T O R
T N  B E  V E R I F I E D .  T H E  P R U F  S C R E F N  I S  S E T  U P  T O  C A L L
P R O 6 R A I , I  O R D F R z .  J N P U r  J S  C U S T N O / N R D N O .  6  A N D  8  D I G I T S .

5
6
7
8
9

l 0

I I

E N V  I  R O N I , I  F N T  D  I V  I  S  I O I {  .

CONF I  GUR AT  INN  S  ECT  ION.
s ttt Rc E-cor4 PUT ER . t BU- S 3 .
oBJ  ECr -COr , t  PUT  FR .  t  BM-  S  3 .
I N P U T - O U T P U T  S  E C T I O N  .
F I L E - C O N T R f t .

S  FL  ECT  CUSTNAITE  A  SS IGN TN  DA-  5444_R-C  USTNAME
A C C F S S  I S  R A N D O M
A C T t , A L  K E Y  I S  C U S N O .

SEL  ECT  CUSTSHIP  A  SS IGN TO DA-  5444 -R -C  USTSHI  P
A C C E S S  I S  R A r { D O M
A C T U A L  K E Y  I S  C U S N O .

L 2  D A T A  D I V I S I q N .
T 3  F I L E  S E C T I O N .
1 4  F D  C U S T N A M  E

1 5
1 6
l 7
t 8
19
20
2 l
2 2
2 3
2 4
2 5
26
27

L A B F L  R E C O R D S  A R E  S T A t t D A R D
D A T A  R E C O R O  T S  C U S T - N A M E .

0 1  c t , s T - N A M E .
0 2  c o D F - 1  p t c  x x .

88  VAL  lD -CUST  vaLUE t r r , t aE .
0 2  F I L L E R  P I C  X  6  .
02  CUSr . tM  P t c  x  22  .
0 2  F I L L E R  P I C  X  3  .
0 2  c u s A l  P t c  x  2 2  .
0 2  F I L L E R  P I C  X  3  .
0 2  c u s a 2  P t c  x  2 2  .
0 2  F I L L E E  P I C  X  3 .
0 2  c u s A 3  P t c  \  2 2  .
0 2  F I L L E R  p I c  x  1 9 5  .

F I )  C U S T S H I P
L A E E L  R E C O R D S  A R E  S T A N D A R O
D A T A  R E C O R D  I S  C U S T - S H I P .

O 1  C U S T - S H I P .
C t z  C o 0 E - 2  p  I C  X X .

8 8  V A L  I  D - S H I P  V A L U E  t r i l B E .
A I 2  F I L L E R  P I c  X  6  .
C t2  SHPNr , t  p l 0  X  22  .
A I 2  F I L L E R  P I c  X  3  .
c t z  s H P A l  P t c  x .  2 2  .
0 2  F I L L E R  P I C  X  3  .
a 2  S H P A 2  P t c  X  2 2  .
A 2  F I L L E R  P I C  X  3 .
0 2  S H P A 3  P t c  x  2 2  .
0 2  F I L L E P  P I C  X  3  .
0 2  Z I P C D  P I C  9  5  .
0 2  F I L L E R  P I C  X  1 5  .

2 8
29
30
3 1
3 2
3 3
3 4
3 5
16
37
3 8
39
40
4 l
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s T i l o  - A . . . 8 . . .  :  o  B  o  L  s  o  u  R  c  E  s  r  A  T  E  r . r  E  i t  T  s  . .  . . I D E N T F C N  S E o / N O  S  p . 2

4 2  H N F K  I N G - S T O R . A G E  S E C T  I O N .
4 3  7 7  C U S N N  P I C  5 9  ?  V A L U E  C .
44  77  PUT  P  IC  9  4  VA  LUF  50  COr . tP -4 .
4 5  1 7  P R U F - p U T  P t C  9  4  V A L U E  1 1 4  C 0 i 4 p - 4 .
4 6  7 7  E R R 1  P I C  X  2 0  V A L U E  E I N V A L I D  C U S S H I P  F I L E t r .
4 7  7 7  E R R 2  P I C  X  2 0  V A L U E  n I N V A L I D  C U S T ' | A S  F I L E E .
4 8  7 7  E R R 3  P I C  X  2 0  V A L U E  t r N O  C U S S H I P  C E C O R D D .
4 9  7 7  E R R 4  P I C  X  2 0  V A L U E  t r N 6  C U S T T , I A S  R E C ' R D E .
5 0  1 1  E R R 5  P I C  X  2 0  V A L U E  t r I  N V A L I O  C R D E R  N U I . I B E R E .
5 1  7 7  F R R 6  P I C  X  2 0  V A L U E  t r I N V A L I D  C U S I .  N U I I B E R I I .
5 2  1 7  E R R T  P I C  X  2 0  V A L U E  t r E R R O R  R E T U R N  C O D E g .
5 3  0 1  R E T N C O S .
5 4  0 2  F I L L E R  P I C  9 9 .
5 '  02  R  ET r . t -Co  p  I c  99 .

* ' i * l : f  ***  t : r t * : t * : t :3******r t , t **a** t , l  *** : t* : t , t : t *+,1*, r**** : t*** , t : t ) t  **  a* * , t* : t ***)ar  *
r  C C P _ C O B N L  I N T E R F A C E  P A R A M E T E R  L I  S T .  *
' t **  I  ***  +t : r*** : | ****1*, t , t , t  l ' f  * t , t ) i : t r t : | , t : r*  * , t : t : t : t : t , r , t , t+*** t : t *  ***r t  * : t ****** :B, i**  *

5 6  O I  P A R A M E T E R - L  I  S T .
5 7  0 2  R E T U R N - C D  P  l C  5 9  4  C O t r t P - 4 .
58  88  GOOO-RTN VALUE O .
5 9  O Z  0 P N * C O  P  l C  5 9  4  C O ; 4 P - 4  V A L U E  4 .
6 0  0 2  o u T - L  E N  P  I C  5 9  4  C O U P - 4 .
6 1  0 2  E F F - L E N  R E D E F I N E S  N U T - L E N  P I C  5 9  4  C O I , I P - 4 .
6 2  0 2  A T T R I B  C E D E F I N E S  E F F - L E N  P I C  5 9  4  C O I . I P - 4 .
63  02  IN -L  EN  p  tC  59  4  C ( . | i , t p -4  VALUE 15 .
6 4  0 2  F I L L E R  P I C  X  8  .

***  I  ***  **  I  t * ' ; * : l : t * : l ***  t*  * , l t t  ' t  * : t : t : t , t , t t : t : ***  ! t ** : |  * t t , t : t *  ' t *  ****  ' f  ** , t : t ****** , t*
*  T  ER ' {  INAL  INPUT R  ECOR D  AN EA  .  I
' l  l *  ' l  **) t ' l t *  * ' t , l ** ' t ********* : t t r  * ' t ***** : t  r l : f  : t : t : t *** : l **** : l  **  r t** : t  * , t  t l  **  **  ** : t l  *

6 5  0 l  I N - R E C .
6 6  O Z  T E R I I - I N  p I C  X  6  .
6 7  0 2  C U S N O I N  P I C  X  6  .
6 8  8 8  N O - C U S T  V A L U E  S p A C E S .
6 9  0 2  S L  A S H  P  t C  x .
7 0  8 8  O K  V A L U E  E / 8 .
? l  0 2  n R D E R N  p l c  x  I  .
7 2  8 8  N O - O R D  V A L U E  S p A C E S .

***  t  * : t+: t : l ' t * t***** t* : i * : l ' t ' t ** ' t , i : i * ' t **r t : l  ****  ** t******** : t  **  ) t*  * : t  **  * ,9******  *
*  T E R i I I N A L  O U T P U T  R E C O R D  A R E A .  ! t
t  *  *  |  l ' l ****  r ]**) t : l  *  r t r l * :3*** : t*******  **r t** , t r t* : l  **** : t t  * t** , t , t , t **  * t  r l ** t  ***r t ! i *  *

7 3  O I  E R R O R - R E C .
74  02  TERr r t -OUr  p IC  X  6  .
7 5  O ?  F I L L E R  P I C  X  6  V A L U E  U 3 Z O R O 5 E .
7 6  0 2  E R R T , | S G  P I C  X  2 0  .
7 7  0 2  R T N C O  P I C  X  2  V A L U E  S P A C E S .
78  0 l  c xJ r -REc .
7 9  0 2  T F R | | - O U T  P I C  X  5  .
8 0  0 2  F I L L E R  P I C  X  6  V A L U E  t I $ Z 0 R D I E .
8 I  0 2  O R D E R N  P I C  9  8  .
8 2  0 2  C U S N O O T  p I C  9  6  .
83  02  CUSNr , r  e t g  \  22  .
8 4  0 2  S H p N r {  P I C  X  2 2  .
8 5  0 2  C U S A I  P r C  X  2 2  .
8 6  0 2  S H P A 1  P t C  \  2 2  .
8 7  0 2  C U S A 2  p t c  \  2 2  .
8 8  0 2  S H P A 2  P t C  X  2 2  .
8 9  0 2  C U S A 3  P r C  \  2 2  .
9 0  0 2  s H p a 3  P l C  X  2 2  .
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S T N O  - A . . - 8 . . .  C  n  B  o  L  S  O  U  e  C  E  S  T  A  r  E  r E  N  T  S  . .  . . I D E N T F C N  S E O / N O  S  P . 3

9 l  0 2  T I P C D  p l c  9  5  .
9 2  P R C C E C [ , J R  E  C I V  I S  I O N  .
9 3  8 E G I N .
9 4  O P E N  I N P U T  C U S T N A I , I E ,  C U S T S H I P .

*  l * l  **a*: l *  ***  ' t *  ******** : t** ' r  *** ' *  * , t * : t : t , i * : t  i t ' t : t  ! t ** ' t *** : t*  +**** t  * ! t  **** , t r t , t *  *
*  ACCEPT INPUT.  THE CUSTDI . IER  NUI 'BER AND ORDER NUI . IBER *
*  A C C O M P A N Y  Y H E  P R O G R A {  R E O U E S T  F O R  O R D E R I .  *
' t **  *  l ** ' l *******  *********) t  ! t *  * , t , t ********* : t***  ' t * : t *******  **  **  **  ** : t* : i ***  *

9 5  C A L L  t r C C P C I O E  U S I N G  P A R A M F T E R - L I  S T T  I N - R E C .
9 5  M o V E  T E R l . | - I N  T o  T E R I . ! - O U T  I N  E R R O R - R E C ,  T E R I _ O U T  I N  O U r _ R E C .
97  MOVE RETURN-CO Tn  RET I ' |CDS.

****  ************** ! t* , t : t *  * : t , t *  r t ,B*** : t**  ****  *** ,* :B*****) t** : t  r : i  t : r* i ** : ]*  ! t , * : ! **
*  CHECK FOR Z  ERN R  ET(JRN cnDE .  SFND ERR0R MsG I  F  NoT .  , 3
* * * * * * * : l * t , * * * * * * * * : i * * , t * * ! t : t , t * , t * * * * * j t * , t * * * * ! * * ' * * * * * * * ' * * * ' t * * * ' l * * * * t * : t : t ' t *

9 8  I F  N N T  G O O D - R T N .
9 9  i l O V E  E R R T  T O  F R R M S G .

I O O  M O V E  R E T N - C D  T O  R T N C D ,  G O  T O  F R R O R S .
* | t **  ***** : t******* : f  , t **** ! t* : t * : t * ) r*  **** : t , t * ! t **** t*******  *** ' t *** : l *********
*  CHECK FnR  BL  ANK F I  EL  DS .  r
r  )**  |  t  * : l : t ******* ' t * : t ***) t : t , t * : l *  * ) t , t *** : t***** : r** , t  +*: t , ****) t  * :* , t , t  * :* , t *  **  **  ** , t*  *

r O 2  I F  N O - C U S T .
I O 3  M N V F  E R R  6  T O  E R R  I . I S G ,  G O  T O  F R R O R S .
l o 5  I F  I { O - O R D  O R  N O r  O K ,
1 0 5  x t o v E  F R R  5  T O  E R R r , t S G r  G O  T O  E R R O R S .
l o 8  H O V E  C U S ^ | O I N  T O  C U S N O ,  C U S N O D T .
I O 9  M N V E  O R D E R N  I N  I N - R E C  T N  O R D E R N  T N  N U T - R E C .

'0 **  n ***  t1* ! t ****  !* r t* : t : t * : t * ) r r t , t *  *  *** t***  ****  *  ** : r , t **)* : | , t : t : l * : t t *  **at  f  * : t * : t * , t *  *
*  R E A D  N A M E  A N D  S H I P  T O  R E C O R D S .  , }
*  **  I  l **  ***  t**** ,** : t : t : f  , t **  r t*** : t : t , t , t : t *****  ) t* : t **)* : l ' f  * , | * : t  t , |  ****  ****  ** ' l *****  *

I  I O  R E A N  C U S T N A M  F ,  I N V A L  T T '  K E Y
1 1 I  M O V E  E R R 4  T O  E R R M S G T  G O  T O  F R R O R S .
I I 3  R F A D  C U S T S F I P T  I N V A L  I D  K E Y
I I 4  I , I O V E  E R R 3  T N  F R R I . I S G T  G O  T O  F R R O R S .
1 1 6  I F  N O T  V A L  I D - C U S T  | { n V E  E R R Z  T O  E R R ' , I S G ,  G O  T O  E R R O R S .
1 1 9  { F  N O r  V A L  I O - S H I p  i { n V E  F R R I  T 0  E R R r . l S G ,  G O  T C  E R R O R S .

:t 'i* I * !3* *,t* **:t**:l:|:t****,t:t*,t:t*:**:f *)t,t't**:t* *****:t:t*'h**:t *'t,!* *'t** )*tf :|!t **t:| '|
*  S E T  t I P  T H E . P R U F  S C R E E N  U I T H  N A M E / A D D R E S S  I N F O R I I A T I O N .  i
*  ' t  *  1 * , 3 *  * * * *  ! g * d ( * t t *  * * * * * * : i *  * : t * * * * * * * ! t  * *  * , t *  * * *  *  * * * : r * * : t * 1 t r * *  * * , i +  j F ) i  * *  r t , t : i

L22  i l nVE  CUSNI . .  IN  CUSr - r . tA r rE  TO CUSNIT  IN  OUT-REC.
1 2 )  M O V E  C U S A I  I N  C U S T - N A I , | E  r O  C U S A I  I  N  O U T - R E C .
L24  i , INVE  CUSA2  I i I  CUST-NA I IE  TO CUSA2  I  N  OUT-RFC.
L25  MOVE CUSA3  IN  CUST-NA I , IE  To  CUSA3  I  N  oUT-REc .
L26  {nVE  SHPNI I  IN  CUST-SHIp  To  SHpN i , r  IN  OUT-REC.
L 2 1  I , I O V E  S H P A I  I N  C U S T - S H I P  T O  S H P A I  I  N  O U T - R E C .
I 2 8  I , I O V E  S H P A 2  I N  C U S T - S H I p  T n  s H p A 2  I  N  O U T - R E C .
L 2 9  i . I O V E  S H P A 3  I N  C U S T _ S H I P  T O  S H P A 3  I N  C U T - R E C .
I 3 O  } I O V E  Z I P C D  I N  C U S T - S H I P  T O  Z I P C O  I N  O U T - R E C .

*r* : l ** : l *** : l : r*** : t* : i * t******* t***** , t , t * , t ** ! t* , t : t : | **** : t , ! , t *** : i f * t l t * , t , t * , t *** , t
*  P U T  r H E  P R U F  S C R E E N  O N  T H E  T E R i , | I N A L  A N O  E N D .  T H E  S C R E E N  r
*  I N C L U D E S  T H F  P R N G R A M  R E O U E S T  F O R  O R D F R 2 .  : I
t  l *  *  ***  * ,**** ' t **  ' i * r f  *** : t : * : t *** , t* , t , * : t : t , t , t , t ,X*t* , t , f  , t  * : t ** : t , t ***r  **  t : r  * t  * , t * , t ** : t*  *

I 3 1  M O V F  P R U F - P U T  T O  O P N - C D .
L 3 2  M O V E  2 0 1  T O  O U T - L F N .
1 3 3  C A L L  E C C P C I O O  U S T N G  P A R A I . I E T E R - L I  S T r  O U T - R E C .
1 3 4  G O  T O  E O J .
I 3 5  E R R O R S .
1 3 6  M O V E  P U T  T O  O P N - C D .
1 3 7  f r n v E  2 8  T O  O U T - L E N .
I 3 8  C A L L  E C C P C  I O O  U S  I N G  P A R A M E T E R - L I  S T ,  E R R O R - R E C .
1 3 9  E n J .
I 4 0  C L O S E  C U S T N A I . t E T  C U S T S H I P .
141  S roP  RU^ ;  .
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I  B r 4  s Y s / 3 - l 5 c  A r {  E R  l c A N  ^ t a T t o N A L  S T A N O A R O  C O B O L  V E R . 0 2  r  M O D . 0  0 8  1 2 6 1 1 1  t 2 . O 2 . 5 2  P . 1

s r N o - 4 . . . 8 . . .  c o  B n L  s o  u R  c  E  s  r A  T  F  r , t F  r {  T  s . .  . . t o E N r F c N s E o / N o s

P R C C E S S  t , I A P , L I S T T L  I N K  P t R  I
I  I D E T . T T I F I C A T I O N  D I V I S I D N .
2  PR0GR ! r . r -  I  n .  oR  0ER 2 .
3  R F I , I A R K S .  T H I S  P R O G R A I i I  R E A D S  T H E  P R U F  S C R E E N  S E N T  T O  T H E  T E R I , I I N A L  B Y

O R D E R I  A N D  U P D A T E D  B Y  T H E  T E R H I N A L  O P F R A T O R .
T H E  N A M E / A O D R E S S  R  E C O R D S  A R F  H R I  T T E N  T O  T H E  H E L D E R D E R  F I  L E .
A  P R U F  S C R E E N  T O  I N P U T  T H E  O T Y  A N O  I T i I N O  F I E L D S  I S
S E N T  T O  T H E  T E R M I | \ I A L .  T H E  S C R E F N  I S  S E T  U P  T N  C A L L  O R D E R 3 .

E W I R O N M E N T  D I V I S I O N .
CO^] F I  GUR AT ION S ECT ION .
S la jRCE-COI , IPUTER.  IB i l -S  3 .
oBJ  FCT-C0 r i rPUT  ER.  I  8 r ' t -S3 .
I N P U T - O U T P U T  S E C T I O N .
F IL  E -CONTROL .

S F L E C T  H O L D O R D 5  A S S I G N  T O  D A - 5 4 4 5 - R - H O L D O R D 5 - U
A C C E S S  I S  R A N D O i , I
A C T U A L  K E Y  I S  R R E C .

D A T A  D I V I S I O N .
F I L  E  S  E C T  I O N  .
FD  HOL  DNRD5

L A B F L  R E C O R D S  A R E  S T A N D A R D
D A T A  R E C N R D S  A R E  H O L D N R D ,  H O L D N P D N I T  H O L O O R D N 2  T  H O L D O R D N 3 ,

HOL OOR DN 4 .

+
5
6
1
8

l o

1 t
L 2
l 3

1 4  0 1
1 5
1 6
l 7
18
l 9
2 0
2 L
2 2
2 3
2 4
2 5
2 6
2 1
2 8
2 9  0 1
30
3 t
7 2
7 1
3 4
7 5
3 6  0 1
37
38
39
40
4 1  0 1
4 2
4 3
44
4 5

HNL OOR D .
02  co0E

8 8  A - R E C
88  H -R  EC

0 2  R R  E C O S .
0 3  R R E C D D  P I C  9  6  .

88  NO-DO VAL t 'E  O .
0 3  R R E C o p  P I C  9  5  .

8 8  N N - D P  V A L U E  O .
0 3  F I L L E R  P T C  X  5 I .

0 2  T E R i T S  R E D E F I N E S  R R E C D S .
0 3  R R E C T  P t C  9  6  .

8 8  N O - N R E C T  V A L U E  O .
0 3  T E R I { - T B L  P I C  X  6  O C C U R S  6  I N D E X E D  8 Y  I .
0 3  F I L L E R  P I C  X  2 1 .

H O L 0 0 R U N l . .
02  coDE
02 OR DNUr, l
0 2  C U S N O
02 cu sNi4
0 2  C U S A l
O ?  F  I L L  E R
HNL  DOR ON 2 .
0 2  c o D E
0 2  c u s A 2
0 2  c u s a 3
0 2  F I L L  E R
HNL OOR DN 3 .
02  coDE
o2 sHPNr,t
O 2  S H P A I
0 2  F I L L  E R

P  I C  X .
V A L U E  U A t r .
V A L U E  E H E .

P  I C  X X .
P I C  9  8  .
P I C  9  6  .
e t c x 2 2 .
p t c x 2 2 .
p l c  x  4  .

P I C  X X .
P l c x 2 ? .
P t c .  x  2 2  .
p t c  x  l 8  .

p  l c  x x .
P t c  x  2 2  .
p t c x 2 2 .
p I c  x  l 8  .
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O I  H N L D O R O N 4 .
0 2  c o O E
0 2  S H P A 2
O 2  S H P  A 3
O 2  Z  I P C D
0 2  F  I L L  F R

I{O R K I N G.S T NR A G E
1 1  R R  E C.17  

RR ECOHS
"17 PUT
17  PRU F -P IJT
71  ERR 1
7 7  E R R 2
1 7  E R R 3
1 7  E R R 4
O I .  R F T N C D S .

0 2  F  I L L  F R
0 2  R  E T N - C D

46
47
48
49
5 0
5 l
5 2
5 3
5 4
5 5
5 6
5 7
5 8
59
50
6 l
6 2
6 3

1 3
7 4
7 5
76
77
7 8
1 9
8 0
8 1
8 2
8 3
8 4
8 5
8 6

6 4
6 5
66
6 7
6 8
6 9
7 0
7 1
7 2

p I c  x x .
p t c x 2 2 .

P t c \ 2 2 .
P I C  9  5  .
P r c  x  l 3  .

S E C T  I N N .
P I C  5 9  7  V A L U E  O .
P I C 9 6  V A L U E O .
P I C  9  4  v A L U E  5 0  C O f , t P - 4 .
p I c  9  4  V A L U E  1 1 4  C O M P - 4 .
P I C  X  2 0  V A L U E  E I N V A L I D  C R D E R  F J L E t r .
P I C  X  2 0  V A L U E  t r T E R I . I I  N A L  I I O T  I N  F I L E E .
P I C  X  2 0  V A L U F  t r E N D  O F  C R O E R  F T L E E .
P I C  X  2 0  V A L U E  E E R R O R  R E T U R N  c o D E E .

P I C  9 9 .
P I C  9 9 .

a** t  * ,3: l *** l* ' l * : t ***** ' t  ** , t , i  ' t *  **) t**  * ' t *  ****  * , i * ' *  * ) t*  * , t ***  ****  **  **** : t* : t ***  *
*  C C P - C N B O L  I N T E R F A C E  P A E A M E T E R  L I  S T .  *
**  ! t  l : t  **  ' l *  *  1** ' t * , t ** , t ' t ***** : t* t  +*, r*  * ,8***  j t t  r : r , ; **+ r : t*+ **  ** : t***** : l * , r*{ r : }**  *

O I  P A R A i 4 E T E R - L  I S T .
0 2  R F T U R N - C D  p  I c  s 9  4  c o r , t P - 4 .

88  GOOD-RTN VALUE O .
0 2  0 p N - c D  p l c  s 9  4  c . n M p - 4  V A L U E  4 .
0 2  0 U T - L F N  p I C  5 9  4  C O r t P _ 4 .
0 2  E F F - L E N  R E D E F I N E S  O U T - L E N  O I C  5 9  4  C O I 4 P - 4 .
O 2  A T T R J B  R E O E F I N E S  E F F - L E I . I  P I C  S 9  4  C O I , I P - 4 .
02  IN {  EN  p  IC  59  4  Cc l r , t p -4  VALUE 203 .
02  F  I LL  ER p I c  x  8  .

* :3* I  * : t *  * , t *  * l ****** , t :B*: t*****  * ,***) t*** : t** ' t  *  r t : t , t  * r t  *+*** : t  ****  t*** , | *  ** : !****
*  r  ERM JNAL  TNPUI  P56O^  D  AR  EA .  : r
***  I  ' l l : t  ***  **** ' t ******* ' t ** ' t *  * , t t : i  ********  *  ***  ******  ***)r**  **  * , t :F: t* ! i  r l * : t , t : t

O I  I N - R E C .
02  T  ERU-  IN
02  F ILL  ER
o2 nR ctiturl
02  cusNo
02 cu sNr,l
O ?  S H P N M
0 2  c u s A l
0 2  S H P A  I
0 2  c u s A 2
O 2  S H P A 2
0 2  c u s A 3
0 2  S H P A 3
0 2  Z  I P C D

l** : l  I ' l r t : t ***** : l *  **  r t* ' t *  ** ' ! ***  * , t* , t * : t : t *  ** : r**  * t , t **  ******  *r t** , t ) t : t , t  **  +**** ,1*
*  T  E R M  I N A L  O U T P U T  R E C O R D  A R E A .  *
' r  t '+ t  ** , f  ' t , t ' t : l ****** : l * t*** , t ' f  : t *  ** : t*  **  j t ) t *  { r*) t**** , t : t **  **  *** : t  **  **  **  **  *** : t* t  *

P I C  X  6  .
p I c  x  I  .
P t c  9  I  .
P I C  9  6  .
p t c x 2 2 -
P t c x 2 ? .
P l C x ? 2 .
p t c  x  2 2  .
P t c \ 2 2 .
P t c x 2 2 .
p t c \ 2 2 .
P t c  X  2 2  .
P I C  9  5  .

8 7  O 1  E R R O R - R E C .
8 8  0 2  T E R r { - n u r  P l c  X
8 9  0 2  F I L L E R  P I C  X
9 0  0 2  E R R T , T S G  p t c  x
9 t  0 2  R T N C D  P  t C  X
9 2  0 1  0 . J r - R E C .
9 3  0 2  T E R M - n U r  p I C  x
9 4  0 2  F I L L  E e  p  t c  x

6  VALUE t t $ZORD5 t r .
2 0 .
2  V A L U E  S P A C E S .

6 .
6  V A L U E  t l $ Z O R D 2 n .
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9 5  0 2  R R E C D H  P I C  9  6  .
9 6  0 2  R R E C P  p I C  9  6  .
97  02  oRDNUr , r  p t c  9  8  .
9 8  0 2  C U S N n  p I C  9  6  .
9 9  0 2  C U S N M  P  I C  X  2 2  .

100  OZ  SHPNr . l  p t 9  x  22  .
1 0 1  0 2  c u s a l  P t c  \  2 2  .
1 0 2  0 2  s H p A l  P t c  \  2 2  .
1 0 3  0 2  c u s A 2  P I C  \  2 2  .
1 0 4  0 2  S H p A 2  P t C  X  2 2  .
1 0 5  0 2  c u s a 3  P I C  X  2 2  .
t 0 6  0 2  S H P A 3  P l C  X  2 2  .
1 0 7  0 2  Z I P C D  P I C  9  5  .
I O 8  O ?  F I L L E R  P I C  X  5 5  V A L U E  S P A C E S .
I O 9  P R O C E D U R E  C I V I S I O N .
r I O  B E G I N .
l l l  o p E N  I - n  H O L O ( I R D 5 .

tt:lrt rl *trt rt**rt:t*:f ******{.*)t*rt,t{. *,i ***:} )t!t**** * *:t:i ** **,i:t** *,t )t* **** **:t**:t rt* *
, T  A C C E P T  I N P U T .  T H E  S C R E E N  S E T  U P  B Y  0 R D E P I  I s  I N p U T .  *
: t t ' l  I  ** : f  * ' t *  ** t**  * : l * ! t ' l *** : t ' t r f  , t , t * : t t , *** ,1*** ! t : t t *** : | **  * ! t* : t  ** , t*  *** : t**  **  ! t+**  ) t

1 1 2  C A L L  E C C P C I o E  U S I N G  p A R A t i t E T E R - L l  s T '  I N - R F C .
I 1 3  M O V E  T E R M - I N  T O  T E R U - O U T  I N  E R R O R - R F C ,  T E R M - C U T  I N  O U T - R E C .
I 1 4  M O V E  R E T U R N - C D  T O  R E T N C D S .

t* t*  t f  ** : l ' l  ***, t  t l* : l** : t*)Bt l t l  * , t : lOi * ! t  ** ! i* ' t* : l**r t  *  *** t**: t  ** rn* *! t  * , t** t r t*r t  **t*** ' t

r '  CHECK FNR Z  ERO R  ETUEN CNOE.  SEND ERR.OR I , ISG  I  F  NNT .  *
* t*  I  l **  ' t * ' l  * ' t t : t * ' l  : t * ' t : t t ** ' f  * : l *  * ' t ' t *** t* : t**** : t* , t  ! t ** , t****  ** , t*  * , t  l *  * ! t ***** : r  *

1 I 5  I F  N N T  G O N D - R T N ,
1 1 6  I , I O V E  E R R 4  T O  F R R M S G ,
1 1 ?  i I N V E  R E T N - C D  T O  R T N C D ,  G O  T O  E R R O R S .

t*:f I *:t***'t**:t:l*****tt*:t:t*tt *!t *:t)t:t* 'trtrt:l**l !t*** ****rt:t rt* *,t'l 't *:t:t**,t*,f t*:t* *
' r  R E l o  i , I A S T E R  R E C n R D  -  A  R E C O R D .  *
't't* 'l ***t| * *:t**:l* 'l:l**lt*r* *:t:l:f ***rt*'t*:t*t*:t:l,l)t't rt:t**'t*'t* !i*:t**:l t**{r:l* **** *

119  r ' r ov  E  I  To  RR EC.
T2O R  EAD H f I L  DORD5 ,  INVAL  ID  KEY
I 2 T  q O V E  F R F  3  T O  E R R i I I S G ,  G o  T o  E R R o R s .
I 23  IF  NO-RRECT NR NOT A -R  EC  I , IOVE  ERRI  TO ERRI , ISGT  GO TC  ERRORS.

*, t*  a * ' l * l **  *** ,1* **  *r t* : t  * f  **** t* ' t *  ' t+, t ' t *** l , l : t : t , t  ** ! t : t : t : t * : t ** : t : |  **  t*  **  *** : t+*, r
*  L O C A T  E  T H I S  T E R M  I N A L  I N  T H E  I ' t A  S T E R  R F C O R O .  *
** : t  *  l t *  ** l * l *** : l ** : t t , l  ! i * : t , t ' t *  ' t * : r : i : t , l  ! t : t * , t  ***a** ***** : t* : |  **  ** : t t  ** l *** , t : t  ! t *  *

L 2 6  P E R F O R I , I  L O T X . U P  V A R . Y I N G  I  F R O I , I  I  B Y  1  U N T I L  I  E O U A L  ? .
I21 I , IOV E ERR 2 TO ERRI, ISGT GO TO ERROR S.

1*l t  *  t l t l  I t l  t t : l : l ***: t* : t : t* : f  ** ! t , l  * : t  **r l********r l**** ****,s** * *r |**: t ' t**  ! t* : l* ' l : l **  *
*  L O C A T E  H E A D E R  R E C O R D  F O R  T H I  S  T E R I { I  N A L .  : T
*** I *'t*l** **!n***a***'trtrt**:**:3't:t:i:l:l,t****:t !t**'l 't**:f **** ****rl:t*'i **:t***)t* !t

T29  T  AG 1 .
130 sET I  ot ] l fN BY l .
131  r , lOVE  2  TO RR EC.
L ' 2  I F  I  N O T  E O U A L  O  A D D  R R F C T  T O  R R E C ,  G O  T O  T A G I .
I 3 5  T O V E  R R E C  T O  R R E C D H S .
136  R  FAO HOL  DORO5,  INVAL  tN  KEY
137  MOVE ERR 3  T0  FRRr , tSGr  GO TO ER.RORS.
I39  IF  NO-DO OR NO-DP OR ^ IOT  H -REC
1 4 0  i I O V E  F R R  I  T O  E R R I { S G r  G O  T O  E R R O R S .

:t ,}'f I **t **:l*:t****'r**:t*** *'t)t*:t*'tt***!t:t't,t**rt:l,t****:t*rl+ttl,t:i!**!t,l,tf *rl,t:t*,i
' I  I F  A L L  N R O E R S  F O R  T H I S  T E R M I N A L  H A V E  B E E N  P R I N T E O  *
*  R E S E T  F E C O R O  \ U i I I B E R  T O  F I R S T  R E C O R D  A N O  U P D A T E  T H E  H E A O E R .  : }
*  **  t  *** t* : l  **** : l  t * : l ** : r f , *** t*  l r t * l * : t *** t : t  **** : r  ***  **** ' l  **  **  l ' |  **  **** ' t : t **  *

L 4 2  I F  R R E C D D  N O T  E Q U A L  R R , E C D P  N E X T  S E N T E N C F  E L S E
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I 4 3  A D O  I T  R R E C D H S  G T V I N G  R R E C D D .
1 4 5  I I O V E  R R E C D D  T O  R R E C D P .
I 4 5  R E I I R I T E  I I O L D O R D ,  I N V A L I D  K E Y  G O  T O  E O J .
I 4 8  M O V E  R R F C D D  T O  R R E C .
I 4 9  P E R F O R I I '  R E A D F .

*** l  r t *  * ' |  ** ' i *** ' l ** : l ' t *** :* ' l * ' l * l *** ' t *** ' t * ! t ! *** : t  t t ** : t** , t* : t : t ' t * ! t **********  *
*  H Q I T F  I S T  N  R E C O R D T  *
' t  f  *  *  ** : l  , t *  * l ** : l ******* ' | ***  **  *****  ** : t  **** : t***** ' t ****** ' i t *  ** : t*  * t* r  ****  ' t

150  I , IOV  E  EN  lE  TN  CODE IN  HOLDORDNI .
15 I  i , IOV  E  ORDNUI , I  IN  IN -REC Tn  0RDNUM IN  HOLD0RDNI  ,

oR DNUI{ IN OUT_R EC.
L 5 2  M O V E  C U S N O  I N  I N - R E C  T O  C U S N O  I N  H O L D O R D N I ,

C U S N N  I N  O U T - R E C .
153  MnvE  CUSNH lN  I t t -REC TO CUSNr , t  lN  HOLDoRONI  r

C U S N M  I N  N U T - R E C .
I 5 4  I { O V E  C U S A l  I N  I N - R E C  T O  C U S A l  I N  H O L D O R D N 1 .

C U S A l  I N  N U T - R E C .
1 5 5  P E R F O R I , I  C H E C K .

*f  ' t  I  ' t : l : l  ' l ' t : t  a, f  *  * : t , t *** : i ' t ** t ' : ** : l  ' t ***** ' ** : t*** l+,r  **** : t : * ,**  * : t* ' t  **  t*  ***** t***
t  H n I T E  2 N D  N  R E C O R O .  *
I  **  *  *1 '*  l ** : l * ' t : ] ' t t * : t : t * t : t ** : t**  t****** , t** l t *  * , t ** , t r t***** , t : t *  l+ r t : i  l r t , t *  * , t  t : t * t , l

1 5 6  T N V €  U N 2 E  T N  C O D E  I N  H N L D N R D N 2 .
1 5 ?  I , I O V E  C U S A 2  I N  t N . R E c  T n  C U S A 2  I N  H 0 L D n R D N 2 ,

C U S A 2  I N  O U T - R E C .
I 5 8  I 4 O V E  C U S A 3  I N  I N - R E C  T O  C U S A 3  I N  H O L D O R D N z .

CU S A3 I I {  OUT-R EC .
I 5 9  P E R F N R M  C H E C K .

t *:l | *:t:t*l*:i** 't!t't **r**:t* **,t:trt rt,Srt**,t:t *:l*,t:t,t,t+:f +****:trt:t* )t,f *)til***,1*:t*:t* I
*  I ' I R I T E  3 R D  N  e E C n R D .  I
t*rtl rf *:t ** !t rl:l**rr***rl*****1*,t !t:t,3!t*rt,t)t,t*,t:t*,tt:* **** *)tt*t t*:f *:t *:t *:t*****:t:t

160  ' , INV  E  DN3D To  coDE IN  H0LO0RDN3 .
16 I  T IOVE SHPNI {  IN  IN -R  EC  TO SHPNI {  IN  HOLDORDN3,

S  HPNM IN  NUY-R  EC.
L62  i , t nvE  sHpA l  lN  l r , t - a  Ec  To  sHpA  I  IN  HOLDORDN3,

S H P A I  I N  O U T - R E C .
1 6 3  P E R F n R i , t  C H E C K .

l '  * *  t : l * * : l * * * : l * * * * * : t * : t * * *  t l , t r t ' t  *  ! t l ) t ! t * * * * * * * * ' t * * : t * * t  r l * , t *  * ! t  * * : t *  t *  l * * * * : t * *  *
*  I { R I T E  4 T H  N  R E C 0 R D .  : r
***  I  t **  ' t **  ! t : t : t **  * : t*** : t** ! t : *  * , t  * r t , l ) r** l , t * , t  * , t ** : t* : t *  ****  l *  * , t  ) t ! t  +! t  t r t * :****** t : t

164  i |OVE  EN4E  TO CODE IN  HOLDORD^ I4 .
1 6 5  H O V E  S H P A 2  I N  I N - R E C  T O  S H P A 2  I N  H N L D N R D N 4 ,

S H P A 2  I N  O U T - R E C .
1 6 6  H O V E  S F p A 3  t N  t N - o E c  T o  s H p A 3  I N  H O L D O R D N 4 .

S H P A 3  I N  O U T - R E C .
1 6 7  M O V E  Z I P C O  T N  I N - R E C  T N  Z I P C D  I N  H O L D O R D N 4 .

Z I P C D  I N  O U T - R E C .
1 6 8  P E R F N R T  C H E C K .

*** l  * ' t : l : l ** l * : l * : l ******* : t**  *a ****  ** , t*  ' t ***  ! t : i * ' *  ' | *** : t***  * ! t  ' t ** : t  ) t * : t *  * : f  * t  ) t ) t  *
*  P U T  T H E  P R U F  S C R E E N  N N  T H E  T E R M I N A L  A N O  E N D .  T H E  S C R E E N  , r
*  I N C L U O E S  T H E  P R O G R A I {  R E O U E S T  F N R  N R T ' E R 3 .  *
:f ** t 'l** **'l:l**:t*******'t* ***'t 'l 't*,t:l*:*'f :**:t*'t*:t*,t:l 't )t 't*t*:t,l f 'r t* ** rt* ****** *

1 6 9  M O V E  R R F C D H S  T O  R R E C D H .
170  r , r ov  E  RREc  rn  RRECp .
I71  i ' IOV  E  PRUFPUT TO OPN-CO.
L 7 2  M N V E  2 6 8  T O  O U T _ L E N .
1 ? 3  C A L L  T I C C P C I N E  U S I N G  P A P A I , I E T E R _ L J  S T r  O U T - R E C .
t74  GO Tn  EOJ .
1 7 5  E F F N R S .
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176  i 4OVE PUT  r0  OpN-CD.
L77 r .OV E 2I  TO OUT-L EN .
1 7 8  C A L L  E C C P C I O O  g 5 1 1 1 6  P A R A M E T E R - L I  S T ,  E R R O R - R E C .
1 7 9  E n J .
I 8 O  C L O S E  F O L D O R D 5 .
1 8  I  S T O p  R U N .
L82  L r lCK{ '  P .
1 8 3  I F  T E R M - T B L  I  E O U A L  T E R I , I - I N ,  G O  T O  T A G I .
I 8 5  R E ! D F .
1 8 6  R F A D  H O L  D O R D 5 ,  I N V A L  I D  K E Y
I 8 7  I , I O V E  E R R 3  T O  E R R M S G ,  G O  T O  F R R O R S .
1 8 9  C H E C K .
I 9 O  R F 9 I R I T E  H O L O N R D ,  I N V A L I D  K E Y  G O  T O  E O J .
I 92  MOVE SPACFS TO I - IOLDORD.
I 9 3  A O O  I  T O  R R E C .
L 9 4  P E R F O R M  R E A D F .

8-1 38



I B M  S Y S / 3 - l 5 C  A t { E R I C A N  N A T I O N A L  S T A N D A R O  C O B O L  V E R . 0 2 ,  i l n D . 0  0 8 / 2 6 t 1 1  t 2 . O 4 . O )  p . l

s T N n - 4 . . . 8 . . .  c n  B n L  S n U R c  E  s  T A  T E  M E  N T S . .  . . I D E N T F C N S E O / N O S

P R O C E S S  I , I A P , L  J S T , L  I N K  P , R 1
I  I D T N T I F I C A T I O N  D I V I S I N N .
2  PRCGR AM-  I  C .  OR OER3  .
3  R E I I A R K S .  T H I S  P R N G R A M  R E A D S  T H E  P R U F  S C R F E N  S F N T  T O  T H E

T E R M I N A L  B Y  O R D E R 2  A I ' I D  U P D A T E D  B Y  T H E  O P E R A T O R  T I T H  I T E M
A N O  Q U A N T I T Y  I f { F O R I I A T I O N .  T H E  O U A N T I T Y  A N D  I T E I T  N U I ' 8 E E S
A R E  I I R I T T E N  T O  T H E  H N L D O R D E R  F I L E  A S  T T D t r  R E C C J R D S
A F T E F  L O C A T I N G  T H F  U A T C H I N G  I N V F N T O R Y  R E C N R D .  T H E  S C R E E N
I S  S E T  U P  T O  R E C A L L  O R D E R 3  U N T I L  T H E  P F I  K E Y  I S  P R E S S E D
T O  F N O  T I T F  O R D E R .  T H F N  A  P R U F  S C R F E N  I  S  S E N T  T O  T H F  T E R i , I I N A L
T n  c a L L  c R D E P 4 .  O R D E R 3  I S  A  t i t R T  p R O G R A t { .

4 ENV I  RONi, I  ENT D IV I  S ION .
5  C O N F I G U R A T I N N  S E C T I O N .
6  S n u c c F - c o M P t J T E R .  I B r , t - S 3 .
7  O B J E C T - C O M P U T E R .  I B U - S 3 .
8  I N P U T - O U T P U T  S E C T I O N .
9  F I L E - C O N T R O L .

I O  S E L E C T  H O L D O R D 5  A S S I G N  T N  D A - 5 4 4 5 - R - H O L D O R O 5 - U
A C C E S S  I S  R A N O N M
A C T U A L  K E Y  I S  R R E C .

1 1  S E L E C T  I N V E N T R Y  A S S I G N  T O  D A - 5 4 4 4 - R - I N V E N T R Y
A C C E S S  I S  R A N D O M
ACTU AL  K  EY  I  S  ITF i I  S .

L 2  D A T A  D I V I S I O N .
1 3  F I L  E  S  F C T  I O N .
14  FD  HOL  DNR D5

L A B F L  R F C O R D S  A R  E  S T A N D A R D
D A T A  R E C - O R D S  A R E  H O L D N E D ,  H N L D O R D - O U T .

1 5  O I  H N L D N R D .
1 6  0 2  C n D E  P I C  X .
1 7  8 8  H - R E C  V A L U E  E H E .
1 8  0 2  F I L L E R  P I C  X  6 3  .
1 9  O I  H O L D N R D * O U T .
2 0  0 2  D - C n D E  p  I c  x .
2 L  0 2  L t N 2  p I C  9 9 .
2 2  0 2  O r Y 2  p I C  9  6  .
2 3  0 2  I T M 2  P I C  9  8  .
2 4  0 2  o E S C  p l c  x  2 4  .
2 5  0 2  P R I C E  P I C  9  1 3  V 9 9 .
2 6  0 2  F I L L E R  P I C  X  8  .
27  FO INV  FNTRY

L A E E L  F E C N R D S  A R E  S T A N D A R D
D A T A  R E C O R D  I S  I N V E N T O R Y .

2 8  O I  I N V  E N T N R Y .
2 9  0 2  C O D E S  P I C  X X .
3 0  8 8  I I M L U E  E r , t I E .
3 I  0 2  F I L L E R  P I C  X  I O  .
3 2  0 2  l T r , r D S c  o  t c  x  2 4  .
3 3  0 2  F I L L E R  P I C  X  5 .
3 4  0 2  P R I C E  p l c  9  4  V 9 9 .
3 5  0 2  F I L L E R  P I C  X  I I 9 .
3 6  0 2  C l r Y n H  P I C  9  6  .
3 7  0 2  F I L L E R  P I C  X  1 2 8  .
3 8  W N F K  I N G - S T N R A G E  S E C T  I O N .
3 9  

' 7 7  
R R  E C  P  I C  5 9  ?  V A L U E  O .
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17 lr Fr,rs
7 1  P R  I C E S
7 7  A C C E P T - C D
77  INV  IT  E
7 7  R F L  E A S  F
11  PUT
17  PR t 'F -PUT
7 ' l  E R R t
7 7  E R R 2
7 1  E R R 3
1 7  E R R 4
7 7  E R R 5
7 1  E R R 6
77  ERR?
O I  R E T N C D S .

02  F  I LL  ER
0 2  R  E T N - C D

*t* : t  ) t ** l ** : l  ** : i t  r t ** t* ' t ** : t ' t ' t ) t ' t  j t , t * l  t : t ** : l * t : t : t * , r** : t : r , t ' r * , i ** , t+ **  ** , t : t , t ***  ! t *  r t
*  C C P - C O B O L  I N T E R F A C E  P A R A M E T E R  L I  S T .  *
+** l  * : t *  ! t l ***** ' t ** : t** ' t : t ' *  * : t t ' i , t  * , t : t  ' r * : t : t  t ' t : t * t : r**  : t , t *  ***** : l * , f  *1*, t , t ** , f  ! r** : t*  *

O I  P A R A M E T E R - L  I S T .
0 2  R E T U R N _ C C  P I C  5 9  4  C O M P _ 4 .

8 8  G O N D - R T N  V A L U E  O .

40
4 l
4 ?
43
44
45
46
4 7
48
49
5 0
5 l
5 2
5 3
5 4
5 5
5 6

5 7
5 8
5 9
6 0
6 t
6 2
6 7
6 4
6 5
6 6

P t c  s 9  7  V A L U E  0 .
p I c  9  1 3  v 9 9 .
P I C 9 4  V A L U E 4 C O M P - 4 .
P I C  9  4  V A L U E  5  C O r , r P - 4 .
P l c  9  4  V A L U E  1 0  C O I P - 4 .
p l c  9  4  V A L U E  5 0  C O M P - 4 .
p  l c  9  4  VAL  UF  I  14  Co i , rP -4 .
P I C  X  2 0  V A L U E  t r E R R O R  R E T U R N  C O D E E .
P I C  X  2 0  V A L U E  t r N N  I T E I T S  E N T E R E D t r .
P I C  X  2 0  V A L U E  E E N D  O F  O R D F R  F I L E E .
P I C  X  2 0  V A L U E  E I T E I i {  E N T R I F S  I N V A L I O I T .
P I C  X  2 O  V A L U E  E B A C K  O R D E R  I T E M t r .
P I C  X  2 0  V A L U E  q I T E I . I  N N T  I N  I N V E N T R Y U .
P I C  X  2 0  V A L U E  E I N V A L I D  I N V F N T R Y  R E C U .

p  I c  9 9 .
p  I c  9 9 .

V A L U E  4 .

s 9  4  C O M p - 4 .

6 7
6 8
6 9
? 0
7 1
7 2
7 3
7 4
7 5
1 6
7 7
7 8
79
8 0
8 1
8 2
8 3
8 4
8 5
8 6
8 7
8 8
8 9
9 0

02  nPN-Co  P  IC  59  4  C0 r , t p -4
02  O t l r - L  EN  P  IC  59  4  C  O t lP -4 .
0 2  E F F - L E N  R E O E F I N E S  O U T - L F N  P I C

8 8  N N - I N V T T E S  V A L  I . ' E  O .
0 2  A T T R  I B  R E D E F I N E S  E F F - L E N  P I C  5 9  4  C O I , I P - 4 .
0 2  t N {  E N  p  I C  5 9  4  C O r . r P - 4  V A L U E  9 1 .
0 2  F I L L E R  P I C  X  8  .

r  l l  t  f  , t ** t : |  l | l t r l : |  r t r t ** : l *  r t r f  * ! t  * ' t , t  ) t r t : t : t : t , t * : t , t ** :*)n**  ****** , t*  * : l  * , t ** : t***  ***** ! t  *
*  T E R | , I I N A L  I N p U T  R E C A R o  A R E A .  : t s
+:t:l t ttlrl rltrt rt*||rt,t****rt:i*'t,t:i !t'f 8,t,t* *rt:tt**:t 't* *** ***,t**t:t **l:i:trt *t ***,t**:t* *

O  I  I N . R E C .
0 2  T E R M - I N
0 2  A t c

8 8  9 A I  V A L I ' F  E I E .
8 8  e F l  V A L U E  E l o .

0 2  F I L L E R  P I C  X  ? .
0 2  R R E C D H  P I C  9  6  .
0 2  R R E C o o  p l c  9  6  .
0 2  L r N l  P I C  9 9 .
0 2  L I N I R  p E o E F I N E S  L l r l I  p I c  x x .

88 Nn-L l f . l  I  val  uE sP AC E S.
0 2  o T Y l  P I C  9  6  .
0 2  O T Y I R  R E O E F I N F S  O T Y I  P I C  X  6  .

88  NO-OTY VAL  UE  SPACF S .
O ?  I T l , l l  P I C  9  I  .
0 2  I T I , I  l R  R E D E F I N E S  I T M I  P t C  X  8 .

8 8  N O - I T H  V A L U F  S P A C E S .
L  I N 2 P I C  9 9 .
L  I N z R  R  E O F F  I N E  S  L  I N  2  P  I C  X X .
8 8  N N - L  I N 2  V A L U E  S P A C E S .

O ?  O T Y z
o2 Irr. t  2
0 2  D E S C
0 2  p R

t ' i* | : i*: l*l )+:r:t 'r ' t**:n'i**1:f :r:t*:** !r ' i*:t*,t{r 't ' t ' t***,i** **,t:r**!r: i**,t*,t*** **:},t*:t**,l

p l c  x  6  .
P I C  X .

o 2
o 2

P t c  9  6  .
P t c  9  I  .
P t c  x  2 4  .
p I c  I  1 3  v 9 9 .

8-140



S T N O  - A . . . 8 . . .  C n  B  o  L  S n  U R  C  E  S  T  A  T  E  f l  E  N  T  S  . .  . I D E N T F C N  S E O / N O  S  p . 3

*  T F R I ' I I N A L  O U T P U T  R F C O R O  A R E A .  , T
* **  *  ******  *** , t**** ' t * ' t *******  *  ' t ** ,** ! t : t ***  ** : t** ' l : t * , i *** , t***  ! i , t : t : t  ****  **** : t

9 I  O I  E R R O R - R E C .
9 2  0 2  T E P M _ n U T  p I C  X  6  .
9 3  0 2  F I L L  E R  P  I c  x  6  V A L U E  E i z o R D 5 u .
9 4  O ?  E R R M S G  P I C  X  2 0  .
9 5  0 2  R T N C D  P I C  X  2  V A L U E  S P A C E S .
9 6  0 l  f i r r - R  E c .
9 1  0 2  T E R f r - n u T  p l c  x  6  .
98  02  F  I LL  ER  P  IC  X  6  VALUF  E3  ZORD4E.
9 9  0 2  R R E C D H  p I C  9  6  .

1 0 0  0 2  R R E C o D  p l c  9  6  .
t o l  0 2  L  I N I  p l c  9 9 .
T O 2  0 2  F I L L E R  P I C  X  1 4  .
1 0 3  0 2  F R R - r r t S G S  p t l  X  Z Z  .
1 0 4  0 ?  L  I N 2  P I C  9 9 .
1 0 5  0 2  0 T Y 2  P I C  9  6  .
1 0 6  0 2  l r i ' t 2  P I C  9  8  .
1 0 7  0 ?  D E S C  p t c  x  2 4  .
l o 8  0 2  P R  P t C  Z L 7 . 7 . Z Z Z . Z 2 7 . Z L .
109  0  I  EN  0 -R  EC .
I I O  0 2  T E R M - N U T  P I C  X  6  .
I I l  0 2  F I L L E R  P I C  X  6  V A L U E  E T Z N R D 3 T "
1 I 2  0 2  R R F C D H  D I C  9  6  .
I I 3  0 2  R R E C D D  P I C  9  6  .
I  1 4  O T  T  A 8 L  F S .
1 I 5  0 2  T E R i {  P I C  X  6  O C C U R S  6  I N D E X E D  B Y  I T .
1 1 6  0 2  p R I  p l c  9  1 3  v 9 9  O C C U R S  5  I N D E X F D  8 y  I p .
I I 7  P R O C E D U R F  C I V t S I O N .
I I 8  8 E G I N .
I 1 9  O P E N  T N P U T  I N V E N T R Y T  I - O  H O L N O R D 5 .
I 2 O  M O V E  S P A C E S  T O  T A B L E S .

* +* |  * : t ' l  * : t *  * : t *** , t* ' t : t * r f  , t *  * t : t * :*  ***** ,** ' t **** , t**  ** : t*  **** : t** : t* r t  * ! t : t * , t *  l t t t **
*  A C C E P T  I N P U T .  T H E  S C R E E N  S E T  U P  B Y  O R D E R z  I S  I N P U T .  : T
t**  *  ' t **  *  **  ******* : t ,B*** , i ** ,* ' t  * , i ' t *  * r t r t* : l ***  ' t ' t ' t * : t * ,s*  * : i **  **** : t*  t *  ***** ' t : **  *

I 2 I  ACC FPT-  INPUT  .
I 2 2  C A L L  t r C C P C I O n  g 5 1 i I 6  P A R A M E T F R - L T  s T ,  I N - R E C .
I23  I qOVE T€RT{ - IN  TO TERt , t - r JUT  tN  ERROR-REC,  TERI { -OUT  IN  OUT-REC.

T ERM-NUT IN EII  O-R EC .
L 2 4  i l N V E  R E T U P N - C D  T O  R F T N C D S .
I 2 5  M O V E  R R E C D H  T N  I N - R E C  T N  R R E C D H  I N  O U T - R F C ,  R R E C D H  I N  E N D - R E C .

***  *  a:r** : l **** : t* :* : t *** , t******a**: t** : i * , | , t * : t *** : t  ) t ***+: t : t *  **** : t** : t* : f  , t ******
*  S A V E  T E R i . I  I N A L  I D  I N  C A S F  A N O T H E R  T E R { i { T  N A L  C A L L S  C R O E R 3 .  *
* ,***  t**  ' t *  t  *****  ' i+, t**** ' |  *** , t : t : t  ! t :F **** , t* : t : t : t **  * , r* , t , t  * r t : ! , t  **** : t : t , t : f  : t ** : t , t ***  *

L 2 6  P E R F O R I , I  T E R M - S E A R C H  V A R Y I N G  I T  F R O i , I  I  B Y  1
T I N T I L  I T  G R E A T E R  T H A N  6 .

I 2 7  P E R F O R M  N O - T E R M  V A R Y I N G  I T  F R O I I  I  B Y  I
U N T I L  I T  G R E A T E R  T H A N  6 .

: t  l *  *  * t : t **  *r r t***  ** : t* ) t******  ** , t* : t *** , r*** : t***  *** , i * : t *** , i , i *  r t*  t , t : t * t* , t ***  *
r  CHECK FOR Z  FRO RET In I . I  CDDE.  SEND ERROR i ISG  IF  NOT.  *
t t* l l * ,S* ' i **** : t ' t r i * ' t * : t * :* ) t+*: t* : t ! t ** : r t , t * , t , t : t *** t* : t*** , t r t* ! t * : t t * : | *** : t*** , t , | * , t , t

I 2 8  C H E C K - R € T U R N .
L29  IF  NOT GOND-RTN,
1 3 0  M O V F  F R R I  T N  E R R M S G ,
I 3 I  U O V E  R E T N - C D  T O  R T ^ I C D r  G N  T O  F R R O R S .

l1*r  t  * : |  ' l  t  *  ****** : t , t * r t***  ****  ***  *  *  * ' t , t * ' t t , t ** : t : t  * : t : t ) t  *** , ! t t : t , t  **  ! t , t  * r i **  * , t : t : t *
r .  C H F C K  F N R  P A I  K  E Y  I I H I C H  I , I E A N S  C A N C E L  O R D E R .
*  T H E  C A N C E L L E D  M F S S A G E  I S  S E N T  T O  T H E  T E R I 4 I  N A L .  I { H I C H  *
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*  I S  T H E N  R E L F A S E D .  *
I  l t  *  *** ,1** l******* : t ' l *  * ' t ' t * : t ****  *r t* , | * t**** , t* r t  *** , t  **** , t r t****  *** , t* , t ** ! t , t , t

T 3 3  I F  P A I  G O  T N  E R R O R S .
I 3 5  I F  N O - L I N 2  A N O  P F I r
1 3 6  M O V F  E R R 2  T O  E R R M S G i  G O  T O  E R R O R S .
I 3 8  S E T  I P  T O  I T .
I 3 9  I F  P F l  A N O  N O T  N O - L I N 2 ,  6 N  T N  T A G 3 .
I 4 I  I F  N N - L I N I  O R  N O - O T Y  N R  N O - I T M r
L42  MOVE FRR4  TO ERR- I , I  SGS,  GN TO SEND-SCREEN.
I44  MNV E  IT I . I  1  IN  IN -RFC TO I  TEM S .
L 4 5  R F A C  I N V E N T R Y ,  I N V A L ' D  K E Y
146  l , l l l vE  FRR6  To  FRR- i ' lSGS,  Gn  Tn  SEND-SCREEN.
1 4 8  I F  N n T  l . | I r
I 4 9  i I O V E  E R R T  T O  E R R - ' { S G S ,  G O  T N  S E N D - S C R F E N .
1 5 I  I F  Q T Y O H  L E S S  T H A N  O T Y I .
L52  M0VE ERR 5  TO ERR- i ' l  SGS.

***  I  ***  *  * t  ***  ' t * ,S* **+)t**  * : l ** , t* , t+: t* , t***** ,*** ! t*** ' f  ********  **  ** : t t **  *r t* !B *
' T  C H E C K  F O R  L I N E  U P f ) A T E .  N P E R A T O R  I I A N T S  T O  C H A N G E  T H I S  L I N E .  *
*  * t  {  : }  ** ,1*t  ******* , t* ! t ***** : t****** t* ' l  ** t**  * ' }*********  **** : t : t  * ' t  t * : }  j t  * r t**  *

I 5 3  I F  L  I N l  I N  I N - R E C  E O U A L  L I N 2  I I {  I N - R E C .
I 5 4  O R  N N - L I N 2  G O  T O  T A G z .
1 5 5  T A C 3 .
1 5 6  M O V E  R R E C O D  I N  I N - R E C  T N  R R E C .
I 5 7  R E A D  H O L O N R O 5 T  I N V A L I D  K E Y  G O  T O  B A D - H N L D N R D .
I59  IF  H -REC C ,O  TO BAD-HOLDORD.
1 6 l  M n v E  E o E  T n  O - c o D E .
162  t lOV  F  L  INz  IN  l t t -REC Tn  L  INz  tN  HOLOORT- ) -OUT .
1 6 3  M N V E  O T Y 2  I N  I N - R F C  T O  O T Y 2  T N  H O L D O R D - O U T .
I54  MOVE IT I , I  2  IN  IN -R  EC  

'TO  
I  TU  2  I  N  HOLDORD-OUT.

1 5 5  U N V E  D E S C  I N  I N - R E C  T O  D E S C  I N  H O L D N R D - O U T .
1 6 6  I , I O V E  P R I  I P  T O  P R I C E  I N  H O L O N R D - O U T .
1 6 7  R E I { R I T E  H O L O O R D - O U T ,  I N V A L I O  K E Y  G O  T O  E O J .
1 6 9  A D C  1  T O  R R E C D D  I N  I N - R F C .

***  *  : l ' l ' t * ) t l : l **********  *** , t :a( , t ' t  **** , t**** , t*  ) t  * , t *  **  *  *** : i * , i *  **  **** : t : i t *  * : t : **  *
r  I T  T H E  O P F R A T N R  P R E S S E S  T H E  P F I  K F Y  T O  E N D  T H E  O R D E R ,  *
*  PUT  THE PRUF SCR EEN ON THE TER i I I  NAL  AND END.  THE SCREEI . I  *
*  I N C L U O E S  T H €  P R N G R A I {  R E O U E S T  F O R  O R O E R 4 .  : }
I  l t  I  ' t  I ' t **) t* ,1**r t**  * : t , t ***  ** : i * , t ***  ) t : l : t ** ' t * :*  ****  ** : t***  r t*  * , t  t **** : t  **** , i : t , t , t , t

I 7 O  I F  P F I  A N D  N O T  i I O - L I N 2 r
I 7 I  M O V F  R R E C D D  I N  I N - R E C  T O  R R E C D D  I N  F N D - R F C T
172  r ' , t 0vF  PRUF-PUT  TO 0pN-CO,
1 7 3  u o v E  l 8  T o  o u T - L E N ,
1 7 4  C A L L  o C C p C I O E  U S I N G  p A R A T . | E T F R - L I  S T ,  E N O - R E C ,
1 7 5  G O  T O  R E L E A S F T E F M .
1 . 7 6  T A G 2 .
1 7 7  M O V E  L I N I  I N  I N - R E C  T O  L I N I  I I {  O U r - R E C ,  L I N 2  I N  O U T - R E C .
1 7 8  A D O  I  T O  L I N I  I N  O U T - R F C .
I 7 9  M O V E  O T Y I  I N  T N - R F C  T O  O T Y 2  I N  O U T - R E C .
I 8 O  M O V E  I T M I  I N  I N - R E C  T O  I T M z  I N  O U T - R E C .
1 8 1  i l n v E  I T M D S C  T O  D E S C  l r . t  o u T - R E C .
I82  CO i4PUTE PR ICES EQUAL

P R I C E  l N  I N V E N T R Y  r .  o T y l  I N  I N - R E C .
I 8 3  M O V E  P R I C E S  T O  P R I  I P  ,  P R  I N  O U T - R E C .

al*  I  ! t * : t : f  ** : t t * ' | ** : t : t * : t t : t * : t ! i , t+, t* : t *  t * , t  t * ) t : l : *  t , t ) t ***** : t***  * , t : l *  t *  **  r t** , t* : t **  *
r  S E N D  T F E  D E T A I L  S C R E E A I .  T H E  S C R E E N  I S  S E T  U P  T O  C A L L  O R D E R 3  *
*  E A C F  T I M F  T H E  N P E R A T T } R  E N T E R S  A  L I N F  O R  U S E S  T H E  P F l  K E Y .  *
* l*  |  : l l : t  t **** 'F*** ' t * : t : t * : t * , t , t  ' t *  * , t : t *  ***  *  *  ** t* : l ** , t , t * : t ! t ** , t : i f  **  * , t**  **** t , t **  *

1 8 4  S  E N D - S C R E E N .
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S T N N  - A . . . 8 . . .  C  O  B  O  L  S  O  U  R  C  F  S  T  A  T  E  M  E  N  T  S  . .  . . I O E M T F C N  S E Q / N O  S  P . 5

I 8 5  M O V E  R R E C D O  I N  I N - R E C  T O  R R E C D D  I N  O U T - R F C .
1 8 5  u n v E  p u T  T o  n P N - c D .
1 8 ?  M N V E  I l I  T O  O U T - L F N .
I 8 8  C A L L  E C C P C I O U  9 5 1 r y 6  P A R A t , t E T E R - L I S T ,  N U T - R E C .

* *  *  t  ***  ** :n * : i : t **  * : t**** ,1***  **  *****  ** t : t  ' t l *  * ' t i t  ****  **  ! t * : t *  * : t  *** : t : t t  **** ' | : t  *
*  R E I N V I T F  T T I E  T E R M I N A L .  *
'0 **  t  ! t : t ** : t : i ** : r********* , t , t ' t ) t !B *  ***  ' t ' t **  * , r**  * t+* ** t  ' | t *****  ** t : t  * : t  *** : t : t * ' t : t , t

I 8 9  M O V E  I N V I T F  T N  O P N - C D .
I 9 O  M O V E  8  T O  I N - L E N .
1 9 I  C A L L  E C C P C I N E  U S I N G  D A R A i { E T E R - L I  S T r  F N r } - R E c .

* * *  t  * * * * * * * * : l * * * * * * * * * * * * * * * * * * * , 1 * * * * * *  * * * *  * , t * , i + * * * * * ' i * a *  * * * * : t ' t * * * * *
, t  c O  R E A D  T H E  N F X T  S C R E E N .  *
* l*  + t***** t********************** t**** ' t * : t ' t *  { r : t ** : t : t ' t , t l : t *** t t ' l ' f  * ' t * l : t ' f  *  l t

1 9 2  M O R E - I N P U T .
I 9 3  M O V E  A C C E P T - C D  T O  O P N _ C D .
1 9 4  M O V E  9 l  T O  I N - L E N .
1 9 5  G O  T O  A C C E P T _ I N P U T .
I 9 6  B A C - H O L D O R D .
197  i , l n vE  ERR3  TO ERRr , lSG .
1 9 8  F R R O R S .
199  r l nvF  puT  ro  op r { - cD .
2 O O  M N V E  2 8  T N  N U T - L F N .
2 0 I  C A L L  E C C P C I N E  U S I N G  P A R A I , I E T E R - L I  S T ,  E R R 0 R - R E C .
2 O 2  R E L E A S  E - T E R M .
2O3  r , lOV  E  R  R  EASE ro  nP  N -CD.
2 O 4  C A L L  t r C C P C  I O E  U S I N G  P A R A I I E T E R - L I  s T T  E F R 0 R - R E c .
2 O 5  M O V F  S P A C E S  T O  T F R M  I T  .
2 0 6  I F  N n T  N O - I N V I T E S T  G O  T O  I I O R E - I N P U T .
2 0 8  E O J .
2 0 9  C L O S E  I N V E N T R Y ,  H O L D O R O 5 .
2 1 0  S T O p  R U N .
2 1 1  r F F U - S  € A R . C H .
2 I 2  I F  T E R I {  I T  E O U A L  T E 9 " I - I N  G O  T O  C H F C K - R E T U R N .
2 I4  NN-T  FRM.
2 I5  I  F  TFR I ' I  I T  EOUAL  SPACES.
216  MOVE TEP I ' I -  I I ' I  TO  TERM IT  .  GO TO CHECK-RETURN.
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I B M  S Y S / - r - l 5 C  A M F R I C A T ' l  N A T I o N A L  S T A N D A R D  C O B n L  v E R . 0 2 ,  M O D . 0  O B / 2 6 / 1 1  t Z . O 5 . Z t  p . t

S T N O - A . . . 8 . . .  C O  B O L  S O  U R  C  E  S  T A  T E  M F  N T S . .  . . I D E N T F C N S E O / N O S

I
2
3

L 2
l 3
l 4

4
5
6
1
8
9

l 0

l l

P R C C E S S  I . I A P , L  I S T r L  I N K  P , R  I
I D t r . l T  I  F I C A r  I O N  l ) M S  I O N .
P R N G R A I , I - I E .  O R D E R 4 .
R E I T A R K S .  T H I S  P R O G R A I {  R F A D S  l H E  P R U F  S C R E E N  S E N T  T O  T H E

T ERI. I  IN !L BY NR DER 3 .
T H E  I T E I , I  A N O  Q U A N T  I T Y  D E I A  I L  R E C O R D S  A R E  N O I I  O N  T H E
H O L O O R O  F I L E .  T H E  D E T A I L  R E C O R D S  A R E  R E A D  F R O I . T  T H E  H O L D O R D
F I L E  A N O  T H E  I N V E N T O R Y  F I L E  I 5  U P D A T E D .  T H E  O R D E R  T O T A L
IS I IR ITT Ef{  TO THE F1OLOORD F I  LE .

E W  I R O N M F ^ I T  I ' I V I  S I O N  .
C O N F I G U R A T  I O N  S E C T I N N .
souRcE-co i , tP t tT  FR  .  I 8 i , t - s  3 -
OBJ  ECT-CO l . {  PUT  ER .  I 8M-  S  3 .
I N F I . ' T - O U T P U T  S  F C T I O N .
F I L E - C O N T R O L .

S E L  E C T  H N L O N R D 5  A S S I G N  T O  D A - 5 4 4 5 - R - H O L D O R D 5 - U
A C C E S S  I S  R A N D O M
A C T U A L  K E Y  I S  R R E C .

S E L E C T  I N V E I V T R Y  A S S I G N  T O  O A - 5 4 4 4 - R - I N V E N T R Y - U
accEss  I  s  RANDOT, i
A C T T , A L  K E Y  I S  I T E I I I S .

O A T A  O I V I S I O N .
F I L E  S E C T I N N .
FO HOL  DOR D5

L A E E L  R F C N R O S  A R  E  S T A N O A R D
D A T A  R E C O R D S  A R E  H O L D O R I , H ,  H O L D O R D D T  H O L D O R D T .

O  I  HOL  DOR DH.
0 2  c n D E  p  I c  x .

8 8  T F R F C  V A L U E  D H I ! .
0 2  R R F C D P  p I C  9  6  .
0 2  R R E C l  R E N E F I N E S  R C E C D P  P I C  9  6  .
0 2  F I L L E R  P I C  X  6 .
0 2  T R M N i , t  P r c  x  6  .
0 2  F I L L E R  P I C  X  4 5  .

O  I  H O L  D O R  O D .
0 2  c o D E  P l c  x .

8 8  D - R E C  V A L U E  E D E .
0 2  F  I L L  E R  P  t C  X X .
0 2  Q T Y P  P I C ,  9  6  .
0 2  I T M P  P I C  9  8  .
0 2  F I L L E R  P I C  X  2 4  .
0 2  P R  P I C  9  1 3  V 9 9 .
0 2  F I L L F R  p I C  X  8 .

O I  H O L D O R D T .
0 2  c n D E  e l c  x .
0 2  P R I C E  P I C  9  9  V 9 9 .
0 2  T A X I  p l c  9  8  V 9 9 .
0 2  r A x 2  p l c  9  8  V 9 9 .
0 2  P R T  p l c  9  9  V 9 9 .
0 2  F I L L E R  P I C  X  2 I  .

FD  INV  FNT  RY
L A E E L  R F C N R D S  A R E  S T A N D A R D
O A T A  R E C O R D  I S  I N V E N T N R Y .

O I  I N V E N T O R Y .
A 2  F I L L E R  P I C  X  I 6 C .

l 5
l 6
l 7
l 8
l9
20
2 L
2 2
2 3
2 4
2 5
2 6
2'l
28
29
30
3 l
3 2
3 3
3 4
3 5
36
37
38
39

40
4 t
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4 2  0 2  O r Y n o  p t c  9  6
4 3  0 2  o T Y n H  P I C  9  6  .
4 4  0 2  F I L L E R  P I C  X  I 2 8 .
4 5  x n F K I N C - S T 0 R A G E  S E C T I n N .
4 6  1 7  R R E C  P I C  5 9  ?  V A L U E  O .
4 7  7 7  I T E M S  P I C  5 9  7  V A L U F  O .
4 8  7 1  R R F C P  P l c  9  5  .
4 9  1 1  p R T C  P I C  9  9  V 9 9 .
5 0  7 7  r A x l c  P t c  9  8  V 9 9 .
5 1  1 1  T A X 2 C  P I C  9  M 9 .
5 2  1 1  P R I C E S  P I C  9  9  V 9 9  V A L U E  O .
5 3  7 7  P U T  p l c  9  4  V A L U E  5 0  C O u o - 4 .
5 4  1 7  p R U F - p U I T  p I C  9  4  V A L U E  1 1 4  C O U P - 4 .
5 5  1 7  E R R I  P I C  X  2 0  V A L U E  d E R R O R  R E T U R N  C O D E r r .
5 6  1 7  E R R 2  P I C  X  2 0  V A L U E  E E N D  N F  O R D F R  F I L E E .
5 7  7 1  F R R 3  p I C  X  2 0  V A L U E  g O R D E R  F I L E  O V E R L A J D n .
5 8  7 7  o r Y T  P I C  9  6  .
5 9  O I  R E T N C D S .
6 0  0 2  F I L L E R  P I C  9 9 .
6 I  0 2  R E T N - C D  P I C  9 9 .

* : t t t t ****** , t************** , t : t * r t* , t r t ** ! t , * r i t ' t , t , r+t t** , t* ! t * , t ** : t* : l , t : ] ! t t * : t **** : t : t
I  C C P - C O B N L  I N T E R F A C E  P A R A I I T F T E R  L I  S T .  *
* : t *  *  : l * *  * * *  * * * * * * *  * * * * * *  ' * , t * *  * *  ! r *  * * : t *  ' [ * * *  ' t * : t *  * * * * l t * * *  * : t * * , t : t  * ! t  * * * , t : i * * *  ! t

6 2  O 1  P A R A M E T E R - L  I S T .
63  02  RET I . ,RN-CD P  IC  59  4  COr , rP -4 .
64  88  GOOD-RTN VALUE O .
6 5  0 2  N P N - C D  P  I C  5 9  4  C O U P . 4  V A L U E  4 .
66  02  OUT-L  EN  p  IC  59  4  COf . rP -4 .
6 1  0 2  E F F - L E N  R E D E F I N E S  O U T - L E N  P T C  5 9  4  C O I i P - 4 .
5 8  0 2  A T T R I B  R E D E F I N F S  E F F - L E N  P I C  5 9  4  C O M P - 4 .
6 9  0 2  I N - L E N  p I C  5 9  4  C O M p - 4  V A L U E  2 0 .
7 0  0 2  F I L L E R  P I C  X  8  .

t t ' f  ** : t r t**1t* : l * : t : t * , t * r i ' t *** : t r t , t , t ***** , t : t **r t** : r**** , t* , t  ** ! t* t : t * : t : t * , t ** ! t* , t r t * : t , i
*  T  ER I , I  TNAL  INPUT q56NA D  AE  EA  .  ' i
** : t ********* : t : t **** , t***** : t* , t t  * , i : t **) t* r t****** , t : t ** t ! t * :1,3*, t*** : t* ! t * , t+t*** : t : t

7 1  0 1  I N - R E C .
" 1 2  0 2  T E R M - I N  p I C  X  5  .
7 3  0 2  F I L L E R  P I C  X  8 .
1 4  0 2  R R E C D H  P t C  9  6  .
1 5  0 2  R R E C D D  p I C  9  6  .
7 6  0 2  F I L L E R  P I C  X  6 9  .

: r t*  |  ***  ** :* : t  * ' t ****** ' t t  *** ' t : i *  ** t , t * ' t **** : t*  * : r*** , t  t ** t , l *  * t : t *  **  l *  t t  t t l t * : t  *
*  T E R i , I I N A L  N U T P U T  R F C N R D  A R E A .  *
t**1**: t : t ****** ' i *** : t*** : t* ) t* ' l :B,F*t t t  * , t ' t * t* : t * : t * , f  ***r t* , t : t ** t** , t* : f  * : f  * ! t ) t t ** : t

7 7  O  I  E R  R N R - R  E C .
? 8  0 2  T E R I ! - O U T  P t C  X  6  .
1 9  0 2  F I L L F R  P I C  X  6  V A L U E  U 3 7 O R D 5 U .
8 0  0 2  E R R M S G  p I C  X  2 0  .
8 I  0 2  R T N C D  P I C  X  2  V A L U E  S P A C E S .
8 2  0 l  C I J T - R E C .
8 3  0 2  T E R i I - O U r  p I C  x  6  .
8 4  0 2  F I L L  E R  p l c  x  6  v a L U E  n t z o R D 6 E .
8 5  0 2  P R I C E  P t C  Z Z 7 7 . 7 2 7 , 7 t 2 . t 2 .
8 6  0 2  T A X I  P l C  Z 7 7 Z | Z 7 7 . . 2 L 7 . Z Z .
8 7  0 2  T A X 2  P t c  7 7 7 _ 7 . t r t , t z z . t z .
8 8  0 2  P R T  P t c  7 . 7  t 7 . Z 7 t r 7 L Z . t l .
8 9  P R O C E D U R  E  C I V  I S  I O N  .
9 0  B E G  I N .
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S T N O - A . . . 8 . . .  C O  B n L  S 0  u R  c  E  s T A  T E  r { E  r t I  S . .  . . T D E N T F C N S E O / N O S

9 I  O P E N  I - N  I N V E N T R Y T  H O L D O R D 5 .
t  **  1***  *  **  ***  ' r ******) t , t *****  ** : t*** ' t , t  *  ****** : t  ******  ** : t+ +r t  * : t  l *  * r t  t l t  ****  *
*  A C C E P T  I N P U T .  T H E  S C R E E N  S E T  I J P  8 Y  O R O E R 3  I S  I N P U T .  *
t i l l  * * * * * *  * * * * * * * * * * : t , t * * * * *  * * * * * * * *  * * , 1 * * * * * * * * * * * * , t * : i r , n * : * * , * * * *a *  * * * i ,

9 2  C A L L  E C C P C I N O  U S I N G  P A R A i , I E T F R - L I  S T T  I N - R E C .
9 3  q N V E  T F R I . I - I N  T O  T E R U - N U T  I N  E R R N R - R F C ,  T E R I , I - O U T  I N  O U T . R E C .
9 4  M O V E  R E T U E N - C D  T N  R E T N C D S .

*  * * *  * * * * * *  * * * * *  * * * ! t * , t * * * * , * * * * * * : | ( * * * * * ) * *  * * : t * * ' t ! i * * * t l t r i + r * * * : t * * * * * ' t * * * *
*  CHECK FNR Z  ERO R  ET IJR I . I  CODF .  SEND ERRTJR MSG I  F  NOT.  *
*  * * r  * * *  * * * * * * ) t * * * , t * : t * * * * * * * * * * * * * , t * * * , i * * * * *  * * * * * * * * t r  * t  t *  f  * * * : t * * * * : r *

9 5  I F  N O T  G O N D - R T N ,
9 6  M N V E  F R R  I  T O  F R R M S G ,
9 ' l  r , lOVE  RET^ l -CD  TO RTr . tCDr  GO TO ERR. IRS .

t  t *  ' t  *  ' t * * * * * * * * * * * * * * * * * * * * * * * * *  * * * ) t * : t : i * * * , f , * * * * * * * * * * { r : t l : t * * *  * * * * l * * , t *
*  R F A D  T H E  H O L O O R D E R  F I L E  A N D  C H E C K  F O R  V A L I D  H - R E C O R D S .  *
*  U P D A T E  T H F  F - R E C O R D S  r , t l T H  N F r {  R E C O R D  N U i l B E R S .  *
* * * : |  * * * * * *  a * * * : t * , 8 * * * * * *  * * * *  * * * * * * * , 8  * * * * : i * , k *  ) i * * * * * : t *  ' t * * * t * * ' t * ) t * * * * * * *

9 9  I , I O V  F  R R E C D D  T O  R R E C .
I O O  R  E A D  H O L  D O R D s ,  I N V A L  I O  K E Y  G O  T O  B A D - F  I  L E .
L O z  T F  N N T  H _ R E C  G O  T N  R F A D E R .
104  lF  TRr , tNM NnT  EQUAL  TER M-  IN  GO Tn  BAD-F  I  LE .
I O 6  R E !  D E R  .
IO7  I , IOV  E  RR FCDH TO RREC.
1 0 8  R F A D  H O L D N R D S ,  I N V A L I O  K F Y  G O  T O  N V E R L A I D .
l l 0  I F  N O T  H - R E C  G O  T n  0 V E R L A I O .
I I 2  A D C  4 ,  R R E C D P  G I V I N G  R R E C P .
I 1 3  A D D  I T  R R E C D D  G I V I N G  R R F C I .
I t 4  R E I { R I r E  H n L  D n R D H .  I t t V A L I t  K E y  c O  T O  F O J .

*: t*  t  ** ,F*,********** ' t ****** l*  * )k*** : r**  ) t** :*  **************) i * : i  j r : r* : l : i **)*****
+  R E A O  T H E  O E T A I L  R F C O R D S  A N D  T O T A L  T H E M  U P .  : T
* * *  t  * * : t * * *  * * *+ * * * 'B * * * * *  t l * * * * * * * * * * * * * * : *  * * : i * * : t * * * * : t * * *+ *  ! r ' r : t r t * * * * * : t * *  *

1 1 6  r a c l .
I  17 I . IOV F RR ECP TO RR EC .
I I 8  R F A D  H O L O O R D 5 ,  I N V A L I D  K E Y  G O  T O  E O J .
I 2 O  I F  N O T  D _ R E C
I 2 I  H N V E  F R R 3  T O  F R R I I S G r  G O  T O  E R R O R S .
I 2 3  A I J D  P R  T O  P R  I C E S .
T24  AD I ]  T  TN  RR ECP .

***  *  r ,n* ***  * : l **  *********** : i *  * , t **  ** : r : l  ** , t ,1: t* ' | *  ** : t , |  ****** , r***a* **  *r r  ** , t*  *
*  T I P D A T E  T H F  I N V F N T O R Y  R F C N R D  T O  R E F L E C T  l H I  S  O R D E R .  *
* * * l  * * *  * * * * * * , * *  l * * * * * * * * *  * * * , * , f * * * * * * * * *  * * * *  * * * * * *  * *  * ' i + * * *  * * l *  * * * * * * *

I 2 5  M O V F  I T U P  T O  I T E M S .
L 2 6  E E A D  I N V F N T R Y ,  I N V A L I D  K E Y  G O  T N  E N J .
1 2 8  I F  O T Y O T ]  N O T  L E S S  T H A N  O T Y P ,
I29  S I 'BTRACT OTYP FROI . I  OTYOH.
1 3 0  G O  r O  Q T Y - n K .
I 3 1  S U B T R A C T  O T Y O H  F R O M  O T Y P  G I V I N G  Q T Y T .
L32  a l JD  oTYr  r n  oTYno .
1 3 3  M n v E  0  r o  o r Y n H .
I 3 4  Q T Y - N K .
I 3 5  R E H R I T E  I N V E N T O R Y ,  I N V A L I D  K E Y  G O  T O  E O J .
I 3 7  J F  R R E C P  N O T  E O U A L  R R E C D D  G O  T N  T A G I .
1 3 9  C O M p U T E  T A X  l C  E O U A L  p R  I C E S  *  . 0 4 .
I 4 O  C N T P I , T E  T A X 2 C  E O U A L  P R  I C E S  *  . 0 5 .
I 4 I  C N M P U T E  P R T C  E O U A L  P R  I C F S  +  T A X l C .
L 4 2  A D I ]  T A X 2 C  T O  P R T C .

) i ) t * l * * * : t * *+ * * * * , t * * * * * * * * * * , t t * * , * * : t * * * * i t * * * * ) t * * * * * :B * * * * * * * : k * * : g ' t * * * * * * :B
*  W R I T E  T H E  T O T A L  R F C N R D  I N T N  T H E  H O L D O R O E R  F I L E .  *
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S T N O  - A . . . 8 . . .  C  N  g  O  L  S  N  U  R  C  F  S  T  A  T  F  M  E  N  T  S  . .  . . I O E N T F C N  S F Q / N N  S  P . 4

*  * *  * , t * * * * * * * * * *  * * * * * * * * * * * * *  * * *  * * * ) * * *  * * * * * * *+ * * * * * * * * : t *  * * * *  * * * * * * * *  *
I 4 3  M O V E  R R F C P  T N  R R F C .
I 4 4  F  E A O  H O L  D O R D 5 I  I N V A L  I D  K E Y  G N  T O  E O J .
1 4 6  i l N V E  t r T E  T O  C O D E  I N  H N L D N R D T .
I + 7  M N V E  P R I C E S  T N  P R  I C E  I N  H N L D O R O T ,  P R I C E  I N  N U T - R E C .
I 4 8  M N V E  T A X I C  T O  T A X I  I N  H O L D O R O T ,  I A X I  I N  O U T - R E C .
I 4 9  M O V F  T A X 2 C  T N  T A X z  I N  H N L D N R D T ,  T A X 2  I N  O U T - R E C .
1 5 0  M O V E  P R T C  T O  P R T  I N  H N L D N R D 1 T  P R T  I N  N U T - R E C .
1 5 I  R E h I R I T F  H N L D O R D T ,  I N V A t .  I D  K F Y  G N  T O  F O J .

t * *  * * * * * * * * * * * *  * * * * , t * * *  * * * * * * * * *+ * *  * *g * * * * *  * * *  * * * * * * * t *  l * * *  * * * { . t * * t *
*  S E N D  T H F  T N T A L  S C R E E N  A N D  F N D .  *
, l * * *  * l *  * * * * * * * * : t * * r t * * * * * * * * * * * ) * * * * : i * * * * * * * *  * * * * * * : t * * *  * * * *  * *  * * * * * * * *  *

1 5 3  M n V E  P U T  r O  O p N - C D .
1 5 4  r ' t o v E  6 6  T n  O U T - L  F N .
1 5 5  C A L L  E C C P C I N U  g 5 1 1 ' 1  1 ^  P A R A M E T F R - L I  S T ,  O U T - R F C .
1 5 6  G n  T n  F n J  -
I 5 7  8 A C - F I L F .
1 5 8  M n V E  F R R 2  T n  E R R i , l S G r  c O  T O  E R R O R S .
1 6 0  T V  E R L  A  I  D .
1 6 1  M O V E  F R R 3  T O  E R R M S G .
L 6 2  E P R O R S .
1 6 3  M O V F  p U T  T n  n p N - C D .
1 6 4  M O V E  2 8  T O  n U T - L E N .
I 6 5  C A L L  E C C P C I N E  U S J N G  p A R A M F T E R - L I  s T T  E R R o R - R E c .
1 6 6  F n J .
I 6 7  C L N S  F  I N V E N T R Y T  H N L O N R D 5 .
1 6 8  S T O P  R U N .
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Af te r  you  have wr i t ten  a  p rogram wh ich  is  to  be  run  under

CCP,  you must  take  s teps  to  make i t  usab le  under  CCP:

1 .  Compi le  o r  assemble  the  program to  c rea te  an  ob jec t
m o d u l e .

2 .  L ink-ed i t  the  ob jec t  modu le .

3 .  You may need to  copy  the  program modu le  to  your
produc t ion  CCP d isk  pack  or  to  the  sys tem pack

tha t  w i l l  be  on l ine  by  us ing  the  L ib rary  Ma in tenar  re .
p rogram ($MAINT) .  When us ing  5704-SC2.  the
program can res ide  on  any  o f  the  s imu la t ion  areas .

4 .  Prepare  ass ignment  spec i f i ca t ions  to  inc lude the
program and the  resources  requ i red  by  the  program
(such as  d isk  f i les ,  te rmina ls ,  and un l t  record  dev ices)

in  o r re  o r  more  ass ignment  r ;e ts  in  the  ass ignment  f i le ,

$CCPFILE,  and execute  the  Ass ignment  Bu i ld  p ro-

gram (see CCP System Reference Manuall.

Before taking the preceding steps, be sure to read Disk Fi le

Considerations and Unit Record F ile Considerations, later

in  th is  chapter .

Source  programs cannot  be  compi led  or  assembled  under

CCP cont ro l .  Programs may be  compi led  or  assembled  in

the  non-CCP program leve l  o f  a  DPF (dua l  par t i t ion)

sys tem;  however ,  i f  the  prograr r ,  i s  a  recompi la t ion  o f  a

program tha t  i s  ava i lab le  to  CCP in  the  cur ren t  ass ignment

se t ,  the  new ob jec t  modu le  shou ld  be  p laced on  a  d isk

pack  tha t  i s  no t  be ing  used by  CCP.  New programs may

be p laced on  a  CCP program pack ,  bu tw i l l  no t  be  ava i lab le

to  CCP unt i l  they  are  inc luded in  an  ass ignment  se t .

Note :  57O4-SC2 suppor ts  an  app l ica t ion  deve lopment

fea ture  tha t  a l lows new or  mod i f  ied  programs to  be

cata logued on l ine  to  an  ac t ive  CCP l ib ra ry  on  the  sys tem

or  p ro( l ram pack ,  o r  any  3340/3344 s imu la t ion  area .  By

s p e c i f y i n g  E X E C F I N D - Y E S  o n  t l r e  P R O G R A M  a s s i g n m e n t

s ta tement ,  the  program is  loca tec l  in  the  l ib ra ry  each t ime

the  program is  reques ted .  l f  th is  func t i< tn  i s  used ex-

tens ive ly ,  sys tem per fo rmance can be  degraded because the

program must  be  loca ted  each t ime i t  i s  reques ted  ra ther

than once a t  S tar tup .

Note :  l l  EXECFIND-YES is  spec i f ied  on  the  program

ass ignment  s ta tement ,  CCP searches  the  program,  sys tem,

and 3340/3344 s imu la t ion  area  l ib ra r ies .  For  more

information see the IBM System/3 Model l5 Communi'

cations Control Program System Reference Manual,

G C 2 1 - 7 6 2 0 .

Chapter 9: Program Preparat ion

C O M P I L I N G  A N D  L I N K . E D I T I N G  T H E  P R O G R A M  _

M O D E L  1 5  C C P

Procedures  fo r  compi l ing  or  assembl ing  a  source  program

are  g iven in  the  appropr ia te  p rogramming language

reference manual \see Appendix C: Bibl iography). See

also the IBM System/3 Model l5 System Control

Programming Referetrce Manual, GC2'l-5077 (5704 SC1),

or the IBM Sys;.em/3 Model l5 Systern Cont'rol

Programming Cancepts and Reference Manual, GC21 5162
(5704 SC2) .  l f  the  program is  wr i t ten  in  Bas ic  Assembler

language and uses  CCP-prov ided macros  ($Nxxx) ,  the

source  program must  be  processed by  bo th  the  Macro

Processor  and the  Bas ic  Assembler .

The compi la t io r r  (o r  assembly )  ou tpu t  i s  a  re loca tab le

ob jec t  modu le  tha t  must  be  l ink -ed i ted  to  fo rm a  load

modu le  w i th  a  s ta r t  address  o f  X '8000 ' .  CCP Star tup

accepts  on ly  p roqrams tha t  a re  l ink -ed i ted  to  s ta r t  a t

X '8000 ' .  l f  compi la t ion  and l ink -ed i t ing  are  to  be  per -

fo rmed as  a  s ing le  s tep  (as  they  can be ,  in  RPG l l ,  SORT,

COBOL,  and FORTRAN lV) ,  the  s ta r t  address  is  spec i f ied

b y  u s i n g  t h e  L I N K A D D  p a r a m e t e r  o n  t h e  / /  C O M P I L E

O C L  s t a t e m e n t  ( L I N K A D D -  8 0 0 0 ) .  l f  c o m p i l a t i o n  a n d

l ink -ed i t ing  are  to  be  separa te  s teps ,  the  / /  PHASE Over lay

L inkage Ed i to r  con t ro l  s ta tement  must  spec i {y  L INKADD
-X '8000 ' .  Assembl ing  and l ink -ed i t ing  Bas ic  Assembler

programs must  a lways  be  separa te  s teps .  RPG l l ,  COBOL,

a n d  F O R T R A N  l V  p r o g r a m s  c a n  b e  c o m p i l e d  a n d  l i n k -

ed i ted  e i ther  as  a  s ing le  s tep  or  as  separa te  s teps ,  as

Cetermined bv :

R P G  I I -  T h e  e n t r y  i n  c o l u m n  1 0
(Objec t  Outpu t )  o f  the

RPG l l  Cont ro l  Card

Spec i f  i ca t ions

COBOL and  FORTRAN -  The  L INK  ope rand  o f  t he
PROCESS statement

The maximum size of  a user  program under Model  15 CCP
rs 32K, inc luding any program-appended storage area for
DFF, but  not  inc luding any addi l ional  s torage for  execut ion
of memory resident overlay programs. Under 5704-SC2,
external buffers can be defined and supported. The storage
required for  the external  buf fers is  not  inc luded in the
maximum 32K program size. See the IBM System/3
Model 15 System Control Programming Concepts and
Beference Manual , GC21-51 62, f ar additional information
on external buffers.

Prog ramPrepa ra t i on  9 - l



Programs which use 544513340 disk fi les must be compiled/
l ink-edi ted on a system of  that  d isk- f i le  type.  This wi l l
enable the proper data management support to be included
in the program.

Notes:

1.  Prograrns running d i rect ly  under Model  15 d isk system
management (not  running under CCP) must  be l ink-
edited to start at X'4000'. A halt occurs if these
programs are l ink-edi ted at  X '8000' .

2.  Programs that  use indexed ranclom add d isk f i le
access (lRA or I RUA - see inclex en:ry access valuel
for  f i les that  can be shared must  be l ink-edi ted on a
system that has been generated to support CCP.

COMPIL ING THE PROGRAM_MODEL 1O AND
MODEL 12 CCP

Procedures for  compi l ing or  assembl ing a source program
are g iven in the appropr iate programming language refer-
ence manual or in the l8M System/3 Models 8 and 10
Disk System Control Programming Reference Manual,
GC21-7512, or the IBM System/3 Model l2 System
Control Programming Reference Manual, GC21 -51 30.

RPG ll-Model 10 and Model l2 CCP

Dur ing generat ion,  CCP copies the RPG l l  communica-
t i ons  se rv i ce  sub rou t i nes  (SUBR90 ,  SUBR91 .  SUBR92 ,  and
SUBB93) to the d isk pack speci f ied by the PPUNIT-xx
parameter  of  the $EPLG generat ion statement .  This  pack
must  be used to compi le RPG l l  programs to run under
CCP.

l f  un i t  r eco rd  dev i ces -MFCU,1442  Card  Read lPunch ,
3741 (data nrode support  only) ,  5203 or  1403 pr inters-
were specif ied as being supported by CCP, CCP
also copies specia l  in termediary rout ines for  uni t  record
data management modules to the RPG l l  pack speci f ied
by the PPUNIT-xx parameter .  These intermediary rout ines
are named the same as the RPG l l  un i t  record data nranage-
ment  modules and the RPG l l  modules are renamed.  l f
unit record devices were specified, this pack cannot be used
to compi le RPG l l  programs to run under d isk system
management (DSM) that  use uni t  record devices.  See Lrnk
Editing the Frogram, later in this section, for additional
in format ion.

COBOL and FORTBAN lV-Model l0 and Model l2 CCP

Dur ing generat ion,  CCP copies the COBOL and/or
FO RT RAN I  V communicat ions serv ice subrout i  nes
(CCPCIO, CCPFIO) to the pack speci f ied by the PPUNIT-xx
parameter  of  the $EPLG g.enerat ion statement  for  COBOL
and/or  the SEPLG statement  for  FORTRAN.

l f  uni t  record devices-MFCU,1442 Card Read/Punch,

3741 (data mode support  only) ,  5203 or  1403 pr inters-
were specif ied as being supported by CCP, CCP genera-

t ion a lso copies specia l  in termediary rout ines for  the uni t
record data management modules to the COBOL or  FOR-
TRAN pack speci f ied by the PPUNIT-xx parameter .  These
routines interface with the standard DSM modules; they
are not replacements for the DSM modules.

The COBOL and FORTRAN lV compi lers permi t  you to
choose,  bv means of  a PROCESS statement :

1. To produce a relocatable module that can be processed

in a separate l ink-edi t ing run ( i f  the program uses uni t

record devices) .

2.  To invoke the Over lay L inkage Edi tor  automat ica l ly
to produce a load module ( i f  not  us ing uni t  record

devices). (See lrnk Editing the Program.l

Easic Assembler*Model 10 and Model | 2 CCP

Dur ing generat ion,  CCP copies CCP-grrov ided macros
($Nxxx)  to the pack speci f ied in  the PPUNIT-xx
parameter  of  the $EPLG statement  (LANG-ASSEM).

l f  un i t  record devices-MFCU,1442 Card Read/Punch,
3741 l idata mode support  only) ,  5203 or  1403 pr inters-
were speci f ied as being supported by CCP, CCP genera-
t ion a lso copies specia l  in termediary rout ines for  the uni t
record data management modules to the pack specified
by the PPUNIT-xx parameter .  These rout ines in ter face
wi th t l re  s tandard DSM modules;  they are not  replacements
for the DSM modules. See Link-Editing the Program for
addi t ional  in format ion.

l f  your  Basic Assembler  program uses CCP-provided
macros, both the Macro Processor and the Basic Assembler
program are required to process the source program prior to
l ink ec l i t ing.  The $Nxxx macros must  e i ther  be on the same
pack as the Macro Processor  or  on the system pack.  l f  your
program does not  use CCP macros,  you need only assemble
and  l i nk  ed i t  t he  p rog ram.



LINK-EDITING THE PROGRAM-MODEL 10 AND Over lay L inkage Edi tor  Contro l  Statements-Model  10
MODEL 12 CCP and Modet 12 CCp

Link-edi t ing is  not  a separate step when prepar ing an RPG l l  The fo l lowing Over lay L inkage Edi tor  contro l  s tatements
program to be run under CCP, s ince RPG l l  compi lat ioD are used for  COBOL, FORTRAN lV,  and Basic Assembler
inc ludes l ink-edi t ing.  L ink-6di t ing is  a lways a separate step programs that  use uni t  record devices (see System/3
in preparing a Basic Assembler program. Overlay Linkage Editor Reference Manual, GC21_7561 ,

for  complete descr ipt lons of  these statements) :
When cornpi l ing COBOL and FORTRAN lV programs,
you can speci fy  that  compi lat ion and l ink edi t ing be a 1.  Disk pack used for  l ink-edi t ing does not  support
s ingle step by means of  the LINK operand on the PROCESS RpG l l  for  CCp (see Figure 9_1):
statement. However, vou must not choose to invoke the
Over lay L inkage Edi tor  automat ica l ly  for  programs that  / /  PHASE .  .  .
access one or more unit record devices (MFCU, 1442 Card // OPTIONS . . .

I  neaO Punch,  5203 or  1403 pr inters l .  t /  EOUATE OLDNAME-$$xxxx,NEWNAME-
$Nxxxx ,UN lT -xx

l f  the program being prepared was wr i t ten in  COBOL, / /  EOUATE OLDNAME-@@xxxx.NEWNAME-
FORTRAN lV,  or  Basic Assembler  and accesses one or  more $$xxxx.UNlT-xx
uni t  record devices,  you must  enter  I IEOUATE Over lay / /  INCLUDE NAME-user program name,. . .  (or  rero-
Linkage Editor statements to cause the special CCP-provided catable object deck)
subrout inesto be inser ted in the load module between your  "  / /  INCLUDE NAME-$$xxxx, . . .
program and the DSM uni t  record data management modules "  i /  INCLUDE NAME-$Nxxxx,  .  .  .
your program uses. These statements must be in the following
form:

/ /  END
//  EOUATE OLDNAME-$$xxxx,NEWNAME-$Nxxxx *  The INCLUDE statements can be e l iminated i f  :

a. The data management modules reside on the same
Figure 9 '1 shows the OLDNAME-and NEWNAME- param- pack as the Over lay L inkage Edi tor .
eters that must be used for various unit record fi les. Use b. The UPACK- keyword is specified onthe l/
F igure 9-3 and 9-4 to determine which DSM uni t  record opTloNS statemenr.
data management modules wi l l  be used by your  COBOL or
FORTRAN program. Example:  Assume the fo l lowinq:

You must  not  enter  / /  EOUATE statements i f  the d isk pack a.  Program SAMPLE res ides in  the re locatable l ibrary
you are us ing for  l ink-edi t ing a lso supports  RPG l l ,  s ince
the DSM modules have a l ready been renamed.  F igure g-2

shows the normal  RPG l l  un i t  record data management
module names and CCP intermediary module names.
Since the in termediary modules have the standard DSM
module names in th is  case,  no renaming is  requi red.

o n  R 1 .
b.  Program SAMPLE uses the pr inter  under CCP.
c. The Overlay Linkage Editor and the data manage-

ment  modules res ide on the same pack (R1).
d.  R2 is  the pack to be used dur ing a CCP run.

The required Overlay Linkage Statements are:

/ /  PHASE NAME-SAMPLE,UN IT .R2 ,R  ETAI  N -P
/ /  OPT IONS MAP-XREF
/ /  I  NCLUDE NAME-SAMPLE,UNIT .R  1
/ /  EOUATE OLDNAME-$$LPRT,NEWNAME.$NLPRT
I/  EOUATE OLDNAM E-@@LPRT,N EWNAM E.$$LPRT
/ /  END

ProgramPreparat ion 9-3



MODEL 10  AND MODEL 12  UNIT
RECORD DATA MANAGEMENT
FUNCTION

FIRST /  /  EOUATE SECOND /  /  EOUATE
OLDNAME- NEWNAME- OLDNAME- NEWNAME-

1442 card read/punch
5203/14O3 pr inter
5424 MFCU read/punch

Read/pr i  n t
Read  on l y
Punch  on l y
P r i n t  on l y
Pr i  n t /pu nch
Fu l l  f unc t i on

3741 Read
Punch

$$AR F F
$$LPRT
$ $ M F R U
$ $ M F R P
$ $ M F  R D
$$MFPU
$ $ M F P R
$$MFPP
$ $ M F F F
$$CPIP
$$cPoP

$ N A R F F
$N LPRT
$NMF R U
$ N M F R P
$ N M F R D
$ N M F P U
$N M FPR
$ N M F P P
$ N M F F F
$NCPIP
$NCPOP

@@AR F F
@@LPRT
@ @ M F R U
@ @ M F R P
@ @ M F  R D
@@MFPU
@@MFPR
@@MFPP
@ @ M F F F

@@cPrP
@@CPOP

$$AR F F
$$LPRT
$ $ M F R U
$$M F  RP
$ $ M F R D
$$M FPU
$$M F PR
$$M FPP
$$MF F  F

$$CP I P
$$cPoP

Figure 9-1.  Uni t  Record Data Management Names to be used in / /  EQUATE Over lay Linkage Edi tor  Statements for  fVlodel  10 and Model  12
COBOL, FORTRAN lV,  and Basic Assembler Programs Using Uni t  Record Devices (non-RPG l l  Disk Pack)

Disk pack used for  l ink-edi t ing supports  RPG l l
for  CCP (see Figure 9-2) :

/ / P H A S E . . .
/ /  oPTroNS.  .  .
/ /  INCLUDE NAME-use r  p rog ram name.  .  .  ( o r

re locatable object  deck)
-  

/ /  INCLUDE NAME-$$xxx , . . .
"  / /  INCLUDE NAME-$$Uxxx . . . .

,
I /  END

* See note under 1.

Example: Assume the following:

a.  Prc lgram SAMPLE is  a re locatable object  deck.
b.  Program SAMPLE uses the pr inter  under CCP.
c.  The Over lay L inkage Edi tor  res ides on a pack

separate f rom the data management modules.
d.  The pack to be used dur ing the CCP run res ides

on  R2 .

The requi red Over lay L inkage Edi tor  s tatements are:

/ /  PHASE NAME-SAMPLE,UNIT .R2 ,R  ETAI  N .P
/ /  OPT IONS MAP-XREF
Object deck
/ /  I  NCLUDE NAME-$$LPRI ,UNIT .R  1
/ /  I  NCLUDE NAME.$$UPRT,UN IT -R  1
/ /  E N D

Link-Edi t ing a Program to Run Under DSM-Models 10
and 12

Specia l  considerat ions apply to l ink-edi t ing programs to
run d i rect ly  under Model  10 and Model  12 DSM i f  uni t
record devices are used in the programs and are a lso sup-
ported by the CCP.

RPG ll-Model 10 and Model l2 CCP

lf  uni t  record devices are being used by both the CCP
RPG l l  programs and the non-CCP BPG l l  programs,  you
must  use separate d isk packs for  contp i l ing the two d i f ferent
types of programs. lf unit record devices are not being
used in both the CCP envi ronment  and the non-CCP envi ron
ment, the same pack can be used for compiling both types.



Model 10 and Model 12
Unit Record Data
Management Function

Unit Record
)ata Managemenl

Module

ccP
ntermediary
Module

1442 card read/punch
520311403 printer
5424 MFCU read/punch

Read/pr int
Read only
Punch only
P r i n t  on l y
Pr int /pu nch
Ful l  funct ion

3741 Read
Punch

$ $ U R F F
$$UPRT
$ $ U F R U
$ $ U F R P
$ $ U F R D
$$U FPU
$$U FPR
$$U FPP
$ $ U F F F
$$UPIP
$$UPOP

$$anrr
$$LPRT
$$M F RU
$$M F RP
$ $ M F R D
$$M FPU
$$MFPR
$$M FPP
$$M FF F
$$cPlP
$$CPOP

Model 10 and Model I Device Option Statements
12 Data Managementl and Language Statements Used
Module Name 

I  in  a FORTRAN program

$$ARFF I I  READ DEVICE.1442
R E A D ( 9 . . . . ) . . .

/ /  PUNCH DEVICE.1442

_ _  W R I E ( e - . . ) . .

$$LPRr / /  PRtNr DEVtcE I  l lot  tr  c203 |
w R t T E  ( 3 . . . .  ) . . .
C A L L P 1 4 0 3 ( . . . )  I
C A L L 5 1 4 0 3 ( . . . )  : 1 4 0 3
C A L L S P 1 4 0 3 ( . . . ) l
C A L L P R I N T ( . . . ) l
C A L L S K | P ( . . . )  ' , 5 2 0 3

coLSPjcE ( .  " .  )  l_  _
$ $ M F R U  / /  R E A D  D E V I C E - M F C U 2

/ /  PUNCH DEVICE-MFCU2
C A L L R E A D ( . . . )
C A L L P U N C H ( . . . )

$ $ M F R P  / /  R E A D  D E V I C E - M F C U 2
i /  P R I N T  D E V I C E - M F C U 2

R E A D ( 2 , . . . )
w R I T E  ( 2 , . . . 1
r ^ . r s tg ( . . . )  _  _

$ $ M F F F  / /  R E A D  D E V I C E - M F C U 2
/ /  PUNCH DEVICE-MFCU2
/ /  P R I N T  D E V I C E . M F C U 2

R E A D ( 2 , . . . )
w R I T E ( 2 , . . . )
C A L L  R E A D  ( . . .  }

j A L L P j ^ g ( . !  _  _
S$MFRD / /  READ DEVICE-MFCUI

R E A D ( 1 . . . . )
/ /  R E A D  D E V I C E - M F C U 2

R E A D ( 2 , . . . }
C A L L R E A D ( . . . )

J t + I l T (  ) _ _
$$MFPU / /  PUNCH DEVICE.MFCU2

W R I T E  ( 2 , . . . \
C A L L  P U N C H  ( . . .  )

_ _ c a r g T * I  ) _ _
$ $ M F P R  / /  P R  I N T  D E V I C E . M F C U 2

w R I T E ( 2 . . . . 1

$$M FPP / /  P R I N T  D E V I C E . M F C U 2
/ /  PUNCH DEVICE-MFCU2

w R I T E ( 2 . . . . 1
C A L L  P U N C H  ( . . .  )

Figure 9-2.  Uni t  Record Data Management Names for  Al l  Languages,
i f  the Pack Also Supports RpG l l  for  Model  1O and
Model  12 CCP. l /  INCLUDE Overtay Linkage Edi tor
statements are required i f  the Over lay Linkage Edi tor  is
on a di f ferent  pack f rom these modules.

and Model
Language Statements as they
Appear in a COBOL Program

12 Data
Module Name

$$AR F F
$$lPnr
$$M F RU

$$MFRP

$$MFFF

u R-1 442-R
U R-1403-n-

D o r  UR-1442 -PU

.lun-saza
luR-5424

.lun-s+z+
lu R-5424

-(u n-s+z+
(un-saza

f, *-uoro
uR-5424

nnn or  U R-5203-n-nnn

3f .*o'"
!f .eu."
P l  - ^ -
!f -no-n
! I -pn-ns t  " ' - "

Fl :?"
!l -eu-n

$ $ M F R D

$$MFPU

$$MFPR

$$MFPP

Hopper (P or  S)  and associat ion value {n)  are the
same in each statement.

Figure 9-3. Unit Record Data Management Used by Model 1O and
Model  12 COBOL Programs

Figure 9-4.  Uni t  Record Data Management Used by Model  10 and
Model  12 FORTRAN Programs

3f .rr-"
Et -*o

uR.s4z4 llt tu
uR-s424 JEI r^
uR.s424 l3l-t'
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COBOL, FORTRAN lV, and Basic Assmbler-Model l0
and Model l2 CCP

Dif ferent  considerat ions apply to l ink edi t ing COBOL,
FORTRAN, and Basic Assembler  programs to run d i rect ly
under Model  10 and Model  12 DSM, depending on whether
or  not  the d isk pack used for  l ink-edi t ing conta ins the CCP
intermediary rout ines for  RPG l l  un i t  record data
management.

Pack Not Containing RPG ll CCP lntermediary Modules: I't
un i t  record devices are used,  no specia l  INCLUDE or
EOUATE statements are required for unit record data
management modules.  Therefore,  automat ic  l ink edi t ing
can be done when compi l ing COBOL and FORTRAN pro-
grams.

Pack Containing RPG ll CCP lntermediary Modules: lt unit
record devices are to be used, a separate l ink edit step is
requi red.  The requi red Over lay L inkage Edi tor  contro l
statements are:

/ /  PHASE . . .
/ /  oPTroNS. .
/ /  EOUATE OLDNAME-$$xxxx,N EWNAM E-$$Uxxx
/ /  INCLUDE NAME-user program name,. . .  (or  re locatable

object deck)
*  

/ /  INCLUDE NAME-$$Uxxx . . . .

i

/ /  END

* See note under 1.

Example: Assume the following:

a.  Program SAMPLE res ides in  a re locatable l ibrary
o n  R 1 .

b.  Program SAMPLE uses the pr inter .
c .  The Over lay L inkage Edi tor  res ides on a pack

di f ferent  f rom the data management modules.
d. The pack to be used for CCP execution resides on

R 1 .

The requi red Over lay L inkage Edi tor  s tatements are:

/ /  PHASE NAME.SAMPLE,UN IT -R  l ,RETAI  N -P
/ /  OPT IONS MAP-XREF
//  EOUATE OLDNAM E.$$LPRT.N EWNAME.$$UPRT
/ /  INCLUDE NAME-SAMPLE,UNIT .R l
/ /  I  NCLUDE NAM E .$SUPRT.UNIT -R  1
/ /  END

9-6

COPYING THE LOAD MODULE

During CCP execution, the programs to be executed
under the CCP must be on either the pack from which the
CCP was loaded (i/ LOAD $CCP,xx) or the pack from
which DSM was in i t ia l ly  loaded ( lPL 'ed) .  For  5704-SC2,
they can res ide on any of  the s imulat ion areas.  l f  the com-
pi le  and l ink edi t  processes d id not  cause the program
module to be located in the object l ibrary of one of these
packs, you must execute the Library Maintenance program
to copy the module to the appropriate pack.

MAKING ASSIGNMENTS

To permit a new program to be executed under the CCP,
the program must be defined in an assignment set. A
// PROGRAM statement and possibly other statements must
be added to at least one of the assignment sets, and an
Assignment Build run must be made (see CCP System
Reference Manuall .

You must  prov ide the fo l lowing in format ion about  your
program to the person responsible for maintaining the CCP
assign ment sets:

o l f  the program uses the 3270 Display Format Faci l i ty :

-  Number of  terminals in  the program that  use DFF
- Number of display formats used by the program
* Size of  the largest  F ie ld Descr iptor  Table for  d isp lay

formats used by the program, rounded up to the next
mul t ip le of  256 ( the s ize of  th is  table is  g iven in the
pr inted output  of  the Display Format Generator)

y'Uote; See Assignment in CCP System Reference Manual
for an example of calculating storage sizes.

o Disk f  i le  usage-disk f  i le  organizat ions and processing
methods used (see Disk File Considerations); are disk
fi les sharable (see Index entry drsk fi le sharingl?

o Input  and output  communicat ions record area s izes.

.  Terminals used by the program and whether  they are
required by the program in order  to run or  acquired by
the program as i t  is  running.

o Terminal  at t r ibute sets requi red for  each terminal  to  be
used in your  program.

.  Program type-SRT, MRT, never-ending,  SORT, dedi -
cated ( runalone),  reusable- i f  MRT, how many terminals
can the program serv ice at  one t ime? (Dedicated and
reusable types are def ined for  Models 10 and 12.)



o Program name.

.  Programming language used.

o The unit record devices used:
-  5203 Pr inter  (Models 10 and 12)
-  1403 Pr inter
-  MFCU
-  MFCM (Mode l  15  on l y )
-  1442 Card Read Punch
- 2501 Card Reader (Model  15 only)
* 3741 Data Station Model 1 or 2 or Programmable

Work Station Model 3 or 4

o ls data allowed with the program request?

o Whether or not this is a CCP/Sort program.

o Whether or not you want a message sent to a requesting
terminal  when e i ther  you re lease the terminal  or  your
program goes to end of job.

o The priority of this program when executing (5704-SC2
o n l y ) .

o How much additional storage is desired for execution
of  memory res ident  over lay programs (Model  1b) .

a Whether  or  not  th is  program is  in  the object  l ibrary at
CCP star tup (5704-SC2 only) .

o l f  your  program is  wr i t ten in  e i ther  RPG l l  or  FORTRAN
and disk f i le  buf fer  shar ing is  a l lowed (Models 10 and 12) .

UNIT  RECORD F ILE  CONSIDERATIONS_MODEL 10
AND MODEL 12CCP

The fo l lowing considerat ions apply to use of  uni t  record
devices by programs running under the CCP and between
the CCP and non-CCP program levels of  a DPF system:

o A uni t  record device (1442,MFCU,3741 ,  
' l  403,  and

5203) cannot  be shared by programs running under
the CCP and cannot  be shared by programs running in
opposi te levels  of  a DPF system. l f  the pr inter  is
spooled in the CCP program level on a Model 12,the
printer can be shared by other programs in the CCP
program level .  l f  your  CCP appl icat ion program uses
uni t  record devices,  the CCP al locates the devices to
your program before i t  is  a l lowed to run.  Your program
keeps contro l  o f  the devices unt i l  i t  terminates.  l f  no
program running under the CCP (or  in  the process of
being loadedl  regui res a uni t  record device,  the system
operator can allocate the use of unit record devices to
the non-CCP program level  in  a DPF system.

o You must  not  use the pr inter /keyboard (console)
under the CCP except  as a communicat ions device,
us ing CCP operat ions.

.  A program using uni t  record devices compi led to run
under the CCP wi l l  not  run on a non-CCP svstem.

*e Link-Editing the Program, earlier in this chapter, for
addi t ional  considerat ions for  us ing uni t  record devices in
COBOL, FORTRAN, and Basic Assembler  programs.

UNIT  RECORD F ILE  CONSIDERATIONS_MODEL 15
ccP

The fo l lowing considerat ions apply to use of  uni t  record
devices (1403 Pr inter ;  MFCU; MFCM; 2501 Card Reader;
3741 Model 1 and 2 Data Station and Model 3 and 4
Programmable Work Station; 1442Card Read Punch) by
programs running under CCP and among the CCP part i t ion
and non-CCP part i t ions:

o lf your application program uses unit record devices.
CCP allocates the devices to your program before your
program is  a l lowed to run.  Your program reta ins contro l
of  the devices unt i l  i t  terminates.

o In general, unit record devices cannot be shared by
programs running under CCP; they can never be shared
among programs running in  the CCP part i t ion and
programs running in  a non-CCP part i t ion.  l f  ,  however,
the unit record device is being spooled in the CCP
part i t ion.  the device is  a lways avai lable to CCP, but
only to one appl icat ion program at  a t ime.  Also.  the
printer may be shared, even when it is not spooled, by
CCP appl icat ion programs for  which PRINTER -  SHR
is speci f ied in  the PROGRAM assignment  s tatement .

o The CRT/Keyboard (console) can be used only as a
communications device, that is. CCP operations must
be used to perform l/O to the console.

. lf you request a program that uses a unit record device
and that  device is  not  immediate ly  avai lable to the
program, your request is rejected, regardless of whether
or not a queue command is in effect. An exception is
the Model  15 CCP; i t  wi l l  queue for  a pr in ter  i f  the
printer is spooled or if i t is permanently allocated to
CCP and is  not  in  use by an NEP or  MRT program.
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DISK F I  LE  CONSIDERATIONS

Models 10 and 12 Considerations

The fo l lowing considerat ions apply to the use of  d isk f  i les
by programs running under Model  10 and 12 CCP.

Multivolume F/es.' Multivolume disk fi les are not supported
under CCP.

Online Files: All f i les available to programs on the current
run of  CCP must  be onl ine (mounted on a 5444,5445,
5448 or  3340) and descr ibed by FILE OCL statements at
CCP star tup t ime.

Disk File Names: lf two or more programs that are meant
to execute in the same CCP run reference the same disk
f i le ,  the f i le  name used in each of  those programs must  be
the same (except if symbolic f i les are used - see DISKFI LE
and SYMFILF assignment statements in the CCP System
Reference Manual , GC21-7588, for additional information).

Opening and Closing of Files: All disk fi les described by
F ILE  and  ma tch ing  D ISKF ILE  s ta temen ts  a re  opened  du r i ng
CCP star tup according to the f i le  organizat ion and access
methods specif ied at assignment time (see Determining the
Disk File Access Value in this chapter). All f i les are closed
dur ing CCP shutdown.

lndex Sort :  l f  requi red,  the index sor t  for  index f i les is
done dur ing CCP shutdown.

Accessing Records Added to an lndexed File: f here are
specia l  considerat ions when using cer ta in f  i le  organizat ions
and processing methods dur ing a CCP run.  F igure 9-5
i l lust rates specia l  considerat ions when records are added to
an indexed f  i le  dur ing a CCP run.

Abnormal Termination: lf CCP terminates abnormally (for

example, because of a power failure, processor check, or
U-hal t ) ,  CCP does not  automat ica l ly  c lose f i les.  When an
abnormal  terminat ion of  CCP occurs,  the CCP disk f i le
recovery programs ($CCPRB for  a Model  10,  $R INDX for
a Model  12)  can be used to c lose a l l  d isk f i les,  and opt ional ly
can be used to update the necessary f i le  pointers so that
records added during the previous CCP run can be accessed

in subsequent runs. See the CCP System Operator's Guide,
GC21-7581 , for a description of $CCPRB; the Model | 2
SCP Beference Manual , GC21-51 30, for a description of
$ R I N D X .

Accessing lndexed Sequential Add and Ordered lndexed
Files: Once an indexed sequential add or an ordered
indexed f i le  load is  done by a program running under CCP,
the fi le cannot be accessed by other programs during the
CCP run unti l the program that f irst accesses the fi le closes
the f i le .

Sharing Files Between Program Levels: The rules for
sharing disk f i les between program levels of a DPF system
are:

CCP Program Level

I npu t  f  i l e
Update f i le
Add f i le
Load f i le

Other Program Level

Can retrieve and update.
Can retrieve.
Cannot process fi le.
Cannot process fi le.

Direct Files: A program running under CCP cannot create
a d i rect  f i le .  When using a d i rect  f i le ,  a t  least  adummy
f i le  (no records)  must  ex is t  pr ior  to  the CCP run.

Consecutive Updates to the Same Record: When f ile
shar ing is  a l lowed (speci f ied by the FSHARE parameter  on
the $EFAC generation statement), do not attempt to
update the same record in  succession wi thout  an in tervening
read of that same record within the program.

lndexed Load Files: lf a disk fi le. defined as indexed-load
access (access value lO or  IOU),  is  not  loaded dur inga CCP
run,  the f i le  ex is ts  af ter  CCP shutdown but  conta ins no
records.

Master lndex: A master index for 5444 disk fi les is built
by CCP based on the MSTRINDX keyword of  the
DISKFf LE assignment statement (see the CCP System
Reference Manual , GC21-7588). Therefore. you should
not specify a master index in your application programs.

Adding to a file by Two Programs: Two programs adding
to the same f i le  cannot  run concurrent lv .
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Program 2 {P2}

Accesses old records
(access value lR or
I R U } .

Program 1 (P1)

Accesses old records
in indexed f i le ,  FILEX,
and adds new records to
the fi le (access value
I R A  o r  I R U A ) .

Example 1:

Pl loaded and executing (adding records)
P2 loaded while Pl is executing
P3 loaded while Pl is executing

Example 2:

Pl loaded, adds records, goes to EJ- - -
P3 loaded, goes to EJ - -
P1 reloaded, adds more records, goes to EJ
P3 reloaded-
P2 loaded

Note (Models 10 and 12) :  Another  program
of the same type as Pl cannot be loaded while
Pl is executing. Two programs of this type
cannot be executing concurrently.

Figure 9-5. Accossing Added Records in lndexed Files Under tho CCP,

(Note: Old records are records in the fi le prior to CCP startup.)

Program 3 (P3)

Accesses old records and
records added during this CCP
run, but does not add recoros
i tse l f  (access value IRANA or
IRUANA fo r  Mode l  10  and
M o d e l  1 2 C C P , I R A  o r  I R U A
for  Model  15 CCP).

NF = not  found

r 0 )

FI  LEX

F I L E X

ProgramPreparat ion 9-9



Consecutive Output Files: lf a fi le is def irred with an
access value CO (consecut ive output) ,  the program loading
that  f i le  wi l l  over lay records loaded previously  dur ing the
same CCP run.  For  example,  suppose program 1 loads
f i le  1 and goes to end of  job.  l f  program 1 is  loaded again.
any records added during the second execution wil l overlay
records loaded dur ing the f i rs t  execut ion.

Update Files: lf one program in an assignment set
processes a fi le in update mode, that f i le is treated as an
update fi le at CCP startup. Therefore, the following could
occur:

o Program 1 processes fi le 1 as a direct update (DU).

o Program 2 processes fi le 2 as direct update.

o At CCP startup. f i le 1 and f i le 2 are made identical by
a  F f  L E s t a t e m e n t  ( l l  F I L E  N A M E - F 1 L E 1 , . . . ,
L A B E L . F I L E 2 } .

In this case, CCP startup cannot open fi le 2. Therefore, if
different programs are to access the same fi le in update
mode, they must both reference that f i le by the same
name.

Model 1 5 Considerations

The following considerations apply to the use of disk fi les
by programs running under Model  15 CCP:

Multivolume F/es; Multivolume disk fi les under CCP are not
supported by Program Number 5704-SC1. Only random
access to indexed or  d i rect  mul t ivo lume disk f i les are sup-
ported by Program Number 5704-SC2.

Online Files: All f i les available to programs on the current
run of CCP must be online (mounted on a U44,'5445,
3340, or 3344) and described by FILE OCL statements at
CCP startup time.

Disk File Names: Different names can be used f or the
same f i le  i f  the names are re lated to the f i le  label  by us ing
the NAME and LABEL parameters of  the FILE OCL state-
ment (see IBM Systen/3 Model 15 System Control Pra
gramming Beference Manual , GC21-5077 , if operating
under 5704-SC1 ; or IBM System/3 Model | 5 System Control
Programming Concepts and Reference Manual , GC21-5162,
if operating under 5704-5C2, for additional information).

Opening and Closing of Files: All disk files described by
Fl  LE and matching DISKF ILE statements are opened
during CCP startup according to the fi le organization and
access method specified at assignment time (see Determining
the Disk File Access Value in this chapter). All files are
closed during CCP shutdown.

lndex Sort: The index sort for index fi les is done by using
$CCPCL whi le  CCP is  running.  CCP programs can access
the f i le  again dur ing the current  CCP run i f  the system
operator  executes the $CCPOP fac i l i ty .  For  5704-SC2
the index sor t  for  index f i les can a lso be done by us ing the
$CCPCO ut i l i ty  to  c lose the f  i le  f rom a batch par t i t ion
whi le CCP is  running.  The f i le  can then be reopened wi th
$CCPCO to continue processing under CCP. Seethe l8M
System/3 Model | 5 CCP System Reference Manual,
GC21-7620, and the IBM System/3 Model l5 CCP System
Operator's Guide, GC21-7619, for more information on
$CCPCL and $CCPOP.

For 5704-SC2, the index sor t  is  done i f  the KSORT opt ion
has been speci f ied in  the FILES parameter  on the
PROGRAM statement .  The index sor t  is  done only i f  there
are no other  users of  the f i le .  (NOSHR is  assumed).
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Accessing Records Added to an lndexed File; Programs
using certain nonadd disk access methods can access
records added to an indexed f i le  dur ing the current  CCp
run even though the index sort has not been performed.
However, the programs using the add access method must
e i ther  CLOSE ( for  COBOL and Assembler)  the f  i le ,  or
terminate ( for  RPG l l )  before the program using the nonacld
access method can open and use the fi le. These nonadd
access methods are:

.  Consecut ive input  (CG)

o Consecut ive update (CU)

.  Di rect  input  (DG)

.  Di rect  input  and update (DU)

Uniess an index sor t  is  per formed.  the prograrns us ing
nonadd access methods (other  tharr those in the preceding
l is t )  cannot  access records added to an indexed f i le  dur ing
the current  CCP run.  Index sor t ing can be accompl ished
in one of  the fo l lowing ways:

o The system operator  $CCPOP/$CCPCL fac i l i tv  can be
used to open/c lose the f  i le .

o The $CCPCO program (5704-SC2 only)  can be used to
open/c lose the f  i le  f  rom a batch par t i t ion"

.  The KSORT parameter  on the PROGRAM staremenr
can be used to cause the index to be sor ted when the
using program terminates (5704 SC2 onlv) .

F igure 9-5 i l lust rates.specia l  considerat ions when records
are added to an indexed f  i le  dur ing a CCP run.

Abnormal Termination: lf CCP terminates abnormallv
(for example, because of a power faiiure, irrocessor check,
or  U-hal t ) ,  CCP does not  automat ica l ly  c lose f i les.  When
an abnormal  terminat ion of  CCP occurs.  CCP disk
f i le  recovery program $RlNDX, can be used to c lose a l l
d isk f i les and,  opt ional ly ,  update the necessary f  i le  pointer : ;
so that  the records added dur ing the CCP run that  abnor-
mally terrninated can be accessed in subsequent runs. See
the l8M System/3 Model l5 System Control Programming
Reference Manual (5704-SC1 ), GC21-5077 , or rhe IBM
System/3 Model 15 System Control Programming Concept;
and Reference Manual (5704-SC2), GC21-51 62, tor a
description of the use of the fi le recovery programs.

Sharing Files Among Partitions: When operating under

control of 5704-SC1 , the rules for sharing disk f i les be'
tween partit ions are:

CCP Partition

Load  f i l e

Inpu t  f i l e

Update f i le

Other Partition

Cannot  p rocess  f  i l e .

Can re t r ieve  and update .

Can retr ieve; can update i l  CCP

update  program process ing  th is

f  i le  i s  no t  cur ren t ly  execut ing .

Can retr ieve or update nonadd

records  i f  CCP program add ing

records  is  no t  cur ren t ly  execut ing .

Can retrieve ar update added

reco ros

.  i f  CCP program add ing  records

has  gone to  end o f  job  and the

system operator runs the

$CCPCL/$CCPOP fac i l i t y  ;  o r

o  i f  the  f  i l e  i s  c losed and reopened

f rom a  ba tch  par t i t ion  us ing  the

$CCPCO program (5704-SC2 on ly ) ;

o r

.  i f  the  index  has  been sor ted  as  a

resu l t  o f  us ing  the  KSORT opt ion

on the  F l [ -ES parameter  o f  the

PROGRAM s ta te rnent
( 5 7 0 4  S C 2  o n l y ) .

Add f i le

When operating under control of 5704-SC2, the rules for
shar ing d isk f i les us ing compat ib le access methods among
part i t ions are determined by the SHARE parameter  of
the FILE OCL statement  and the Fl  LES parameter  of
the PROGRAM assignment  s tatement .  The compat ib le
access methods a l lowed wi th f i le  shar ing across par t i t ions
are def ined in the IBM System/3 A4odel | 5 System Con-
trol Programming Concepts and Reference Manual ,
GC21-5162.  When operat ing under CCP, the compat ib le
access methods allowed with f i le sharing across par-
titions are defined in Model l5 CCP File Sharing Con.
siderations in this chapter.
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B a s i c a l l y ,  t h e  S H A R E  v a l u e  o f  t h e  F I L E  O C L  s t a r e m e n t
has  e f fec t  on ly  across  par t i t ions ,  wh i le  the  F ILES param-

eter  o f  the  PROGRAM ass ignment  s ta tement  has  e f fec t
w i th in  and across  par t i t ions .  The re la t ion  be tween these
parameters  i s  shown in  F igure  9-6 ;  the  symbol  .  ind ica tes
tha t  the  program wi l l  be  a l lowed to  s ta r t .  For  example ,  i f
a  b a t c h  p r o g r a m  i n  a  p a r t i t i o n  i s  u s i n g  a  f i l e  w i t h  S H A R E
NO,  then a  program ( inc lud ing  CCP s tar tup)  in  another
par t i t ion  us ing  tha t  same f i le  cannot  be  in i t ia ted .  l f  CCP
i s  s t a r t e d  w i t h  S H A R E - N O  s p e c i f  i e d  o n  t h e  F I L E  O C L
sta tement ,  tha t  f i l e  i s  s t i l l  cons idered shareab le  w i th in
CCP;  the  SH R/NOSH R va lue  o f  the  F l  LES paramerer  In
the  PROGRAM ass ignment  s ta tement  de termines  whether
the  f i le  can be  shared and a  second program in i t ia ted .

Direct Fi les: A CCP program can create a direct f i le i f  a
d i rec t  ou tpu t  access  f i le  ex is ts  in  the  ass ignment  se t .

Consecutive Updates to the Same Record: When file
shar ing  is  a l lowed,  do  no t  a t tempt  to  update  the  same
record  in  success ion  w i thout  an  in te rven ing  read o f  tha t
same recor<J  w i th in  the  program.

Updating or Adding to Disk Fi les; When updating or adding
to  d isk  f i les ,  do  no t  i ssue an  Accept  Input  opera t ion  be-
tween the  read ing  and wr i t ing  o f  a  c l i sk  record  i f  you  in tend
to  update  or  add the  recoro .

Adding to a File by Two Programs: T,rvo programs adding
t o  t h e  s a m e  f  i l e  c a n  r u n  c o n c u r r e n t l y  ( 5 7 0 4 - S C 2  o n l y ) .

Load Fi les:  F i les def ined as a load access (access values
lO,  lOU, CO, or  DO) by CCP canrrot  be accessed by other
par t i t ions unt i l  CCP is  shut  down or , Ior  5704-SC2 only,
the f i le  is  c losed and reopened f rom a batch par t i t ion by
the ut i l i ty  $ccPco.  The system operator  $ccPCL/$ccPoP
fac i l i t y  does  no t  a l low access  to  load f i les  by  o ther
par t i  t i  ons .

lndexed Load Fi les: l f  a disk f i le def ined as indexed-load
access  (access  va lue  lO or  IOU)  is  no t  loaded dur ing  the
CCP run ,  the  f i le  ex is ts  in  the  pack  VTOC af te r  CCP shut -
down but  con ta ins  no  records .

Master lndex: l f  operating under 5704-SC1, a master

index  fo r  5444 d isk  f i les  i s  bu i l t  by  CCP based on  the

M S T R I N D X  k e y w o r k  o f  t h e  D I S K F I L E  a s s i g n m e n t  s t a t e -

ment (see the CCP System Reference Manual, GC21-7620l.

There fore ,  you  shou ld  no t  spec i fy  a  master  index  in  your

app l ica t ion  programs.
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Consecutive Output Files (5704-SCl Only): lF a file in a
FORTRAN lV or  CCP/disk sor t  program is  def ined wi th an
access value CO (consecut ive output) ,  the program loading
that  f  i le  wi l l  over lay records loaded previously  dur ing the
same CCP run.  For  example.  suppose program 1 loads f i le  1
and goes to end of  job.  l f  program 1 is  loaded again,  any
records loaded during the second execution wil l overlay
records loaded during the first execution. More than one
CO access can be done to a fi le and no records are overlaid
in RPG l l ,  COBOL. and Assembler  programs.  Actual ly ,  CO
is treated as CA access.

Consecutive Output Files (5704-SC2 OnlV): lf a file is
defined with an access value of CO (consecutive output),
the program loading that  f i le  wi l l  over lay records loaded
previously  dur ing the same CCP run.  For  example,  suppose
program 1 loads fi le 1 and goes to end of job. lf program 1
is loaded again,  any records added dur ing the second exe-
cution wil l overlay records loaded during the first execution.

Multivolume Files (5704-SC2 Onty): CCP will support a
maximum of  4 volumes.  Al l  vo lumes must  be onl ine and
located in  main data areas.  Access to a mul t ivo lume f i le
must  be random. The val id  accesses are DG, DU, lR,  lRA,
lRU.  and  IRUA.  F i l e  sha r i ng  a  mu l t i vo lume  f i l e  rema ins  as
current ly  def  ined for  the speci f  ic  access used.  RpG f  i le
specif ications required are identical to those required for
non-CCP mul t ivo lume f i le  descr ipt ions.  Any one votume
of  a mul t ivo lume f i le  may be opened as a separate f i le .  A
mul t ivo lume subset  of  a mul t ivo lume f i le  is  rest r ic ted to
inc lude the f i rs t  vo lume; th is  subset  requi res the used
volumes to be sequent ia l .

c,

o r r
o r P

.- ag
c ./)
F - c

F =
l a v
5 ' F

L a t

OCL or
Assignment
Statement
Value

Current File Status

Batch
(using fi lel ccP2 ccP3

SHARE I

a1  t  F ILES I

YES N O YES NO YES N O

S H R NOSH R S H R NOSH R

Batchr YES o a a

N O

ccP
S H R o o o o o

NOSHR O a

I  Dur ing star tup,  ccP is considered a batch program.
-The  f i l e  i s  ass i gned  t o  a  use r  t ask  t ha t  i s  cu r ren t l y  execu t i ng .
"The  f i l e  i s  no t  ass i gned  t o  any  use r  t ask  t ha t  i s  cu r ren t l y  execu t i ng

Figure 9-6. File Sharing Across Partitions (5704-SC2 only)
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Modef 10 and Model 12 CCP File Sharing Considerations

The fo l lowing considerat ions apply when f i le  shar ing is
a l l owed  unde r  Mode l  10  and  Mode l  12  CCP (FSHARE
parameter  on the $EFAC generat ion statement) :

o Programs running concurrent ly  under CCP can
update the same f i le .  CCP protects the b lock of  d isk
sectors containing the record to be updated unti l the
program releases the block of sectors by writ ing the
block to d isk or  reading another  b lock.  When programs
are concurrent ly  updat ing a d isk { i le ,  a  potent ia l
" lockout"  condi t ion could occur  i f  a  program does not
release a block of sectors.

For example, programs that read and update two or
more f i les they share can be locked out  of  f i les i f  the
fo l lowing sequence of  events occurs:

' l  .  Program A reads f rom f i le  1.

2.  Program B reads f rom f i le  2.

3. Program A attempts to read from the same part
of f i le 2, but cannot, because program B has not
released the sectors. Likewise, if program B
attempts to read from the same sectors of f i le 1
that were read by program A. it cannot, because
program A has not released the sectors.

Because of  th is  possib i l i ty ,  you should e i ther  code your
program so that it does not do consecutive reads from
different shared f i les without doing an intervening write
to the f i rs t  f i le ,  or  i f  consecut ive reads cannot  be avoided,
you should in form those personnel  responsib le for  CCP
assignnrents that  the f i les should not  be shared.

.  When updat ing f i les,  do not  at tempt to update (wr i te)
the same record in  succession wi thout  doing an in ter-
vening read of that same record within the program.
l f  you do,  the task wi l l  be terminated.

o Programs def ined at  ass ignment  t ime wi th access values
f  RUANA or  IRANA {  tn  run concurrent ly  (see Deter-
mining the Disk File Acces Value f or the meaning of
IRUANA and  IRANA) .

.  Two lR UANA or  IRANA programs can access the same
f i le  concurrent ly .

o l f  a  program def  ined as lR UANA or  I  RANA at tempts
to add records, it wil l be canceled by CCP.

Figure 9-7 shows how two programs attempting to use the
same disk f i le  wi l l  in teract .

Model  15  CCP F i le  Shar ing  Cons idera t ions

Mode l  15  CCP a l lows concur ren t  access  to  a  f i le  by  two or
more  programs whenever  shar ing  is  log ica l l y  poss ib le .  l f  a
program requ i res  exc lus ive  use  o f  a  f i le ,  NOSH R must  be

spec i f ied  fo r  the  F ILES parameter  o t  the  l l  PROGRAM

assrgnment  s ta tement .

CCP a l lows programs runn ing  concur ren t ly  to  update  or

do  indexed adds  to  the  same d isk  f i le .  CCP pro tec ts  the

b lock  o f  sec tors  conta in ing  the  record  to  be  updated  un t i l

the  program re leases  the  b lock  o f  sec tors  by  wr i t ing  the
b lock  to  d isk  o r  read ing  another  b lock .  CCP pro tec ts  the
add area  o f  an  indexed f i le  when an  add is  reques ted .  The
fi le is not orotected i f  a record-not-found condit ion occurs.

Th is  cou ld  cause the  fo l low ing  sequence o f  cond i t ions  to

occur :  A  record-no t - found cond i t ion ,  fo l lowed by  an

add o f  tha t  record ,  wh ich  migh t  g ive  a  dup l i ca te  record

cond i t ion  i f  the  record  had been added by  another

CCP task .  When programs are  concur ren t ly  shar ing  a  d isk

f  i le ,  a  po ten t ia l  lock-ou t  cond i t ion  cou ld  occur  i f  a
program does not release a block of sectors.

F igures  9-8  and 9-9  show how two programs a t tempt ing  to

use the  same d isk  f  i l e  w i l l  in te rac t .  The fo l low ing  cons ider -

a t ions  and except ions  app ly  to  shar ing  o f  nonexc lus ive  d isk

f i l e s :

o An ordered indexed load must precede al l  other access

to  tha t  f i l e  and must  be  done on ly  once dur ing  a  CCP

r u n .

r  Doub le  bu f fe r ing  is  never  done when f  i les  a re  be ing

shared. CCP treats anv double buffer accesses as

single buffer accesses.

o  A f i le  p rocessed as  unordered indexed load can be

shared ser ia l l y ,  in  t ime,  w i th  o ther  unordered load

accesses; however, no other types of f i le access are

a l l o w e d  d u r i n g  a  C C P  r u n .

o Consecutive load and consecutive add accesses cannot

be  done concur ren t ly  to  the  same d isk  f i le  and ne i ther

access can be done concurrently with any other access

of  the  same f  i le  (5704-SC1 on ly ) .

o  Indexed sequent ia l  add i t ion  to  a  f  i l e  (w i th  o r  w i thout

update)  cannot  be  done concur ren t ly  w i th  another

access  to  tha t  f i l e .  Indexed sequent ia l  add i t ion  cannot

be preceded by any other indexed add access that

ac tua l l y  adds  records  to  the  f i le  un less :
-  A  CCP program add ing  records  has  gone to  end o f  iob

and the  sys tem opera tor  runs  the  $CCPCL/$CCPOP

f  a c i l i t y  ;  o r
-  The f  i l e  i s  c losed and reopened f rom a  ba tch  par t i t ion

us ing  the  $CCPCO program (5704-SC2 on ly ) ;  o r
-  The index  has  been sor ted  as  the  resu l t  o f  us ing  the

KSORT opt ion  on  the  F ILES parameter  o f  the

PROGRAM s ta tement  (5704 SC2 on ly ) .
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(5704-SC1 on ly )  Consecut ive  ou tpu t  ( load)  to  an  ex is t -
ing  f  i l e  i s  t rea ted  by  CCP as  consecut ive  add,  except  in
FORTRAN lV ,  o r  CCP/SORT.  There fore ,  consecut ive
outpu t  can  be  done more  than once to  the  same f  i le
dur ing  a  CCP run ,  w i th  resu l ts  the  same as  consecut ive
add i  In  FORTRAN lV ,  consecut ive  ou tpu t  can  be  done
on ly  once to  a  f  i l e  dur ing  a  CCP run .

An indexed f i le  tha t  has  been added to ,  bu t  has  no t
ye t  gone th rough a  key  sor t ,  can  conta in  records  tha t
cannot  be  accessed by  non-add indexed da ta  manage-
ments (see Disk File Considerationsl.

Un l ike  indexed random add da ta  managements  ( l  RA
and IRUA) ,  indexed sequent ia l  add da ta  managements
( lSA and ISUA)  do  no t  search  the  area  o f  added recoros .
There fore ,  a  f  i l e  opened ISA or  ISUA can la te r  be
openr - 'd  IRA or  IRUA,  bu t  no t  v ice  versa .  To  open a
f i l e  I S A  o r  I S U A  a f t e r  a  f i l e  h a s  b e e n  o p e n e d  I R A  o r
IRUA the  sys tem opera tor  (1 )  must  run  the  $CCPCL/
$CCPOP fac i l i t y ,  o r  (2 )  the  index  must  have been sor ted
a s  t h e  r e s u l t  o f  u s i n g  t h e  K S O R T  o p t i o n  o n  t h e  F I L E S
paran le te r  o f  the  PROGRAM s ta tement  (5704-SC2 on ly ) ,
o r  (3 )  the  f i le  must  have been c losed and reopened f rom
a batch  par t i t ion  us ing  the  $CCPCO program (5704-SC2

o n l v  )  ,

Programs that read and update (and/or add) to two or
more  f i les  they  share  can be  locked ou t  o f  a  f i le  i f  the
fo l low ing  sequence o f  events  occurs :

Program A reads  f rom f i le  1 .

Program B reads  f rom f i le  2 .

Program A a t tempts  to  read f rom the  same par t
o f  f i l e  2 ,  bu t  cannot ,  because program B has  no t
re leased the  sec tors .  L ikewise ,  i f  p rogram B
attempts to read from the same s'ectors of f  i le 1
that were read by program A, i t  cannot, because
program A has  no t  re leased the  sec tors .

Because o f  th is  poss ib i l i t y ,  you  shou ld  e i ther  code your
program so  tha t  i t  does  no t  do  consecut ive  reads  f rom
di f fe ren t  shared f i les  w i thout  do ing  an  in te rven ing  wr i te
to  the  f i rs t  f i l e ,  o r  i f  consecut ive  reads  cannot  be  avo ided,
you shou ld  in fo rm those personne l  respons ib le  fo r  CCP
ass ignments  tha t  the  f i les  shou ld  no t  be  shared.

l f  an  MRT-NEP program (5704-SC1 on ly )  uses  f i le
shar ing  and issues  an  accept  inpu t  w i th  no  ou ts tand ing
inv i te  inputs ,  the  d isk  f  i l e  sec tors  p ro tec ted  f  rom f  i le
shar ing  a f te r  the  d isk  f i le  was  read are  no  longer  p ro-
tec ted .  Under  these cond i t ions ,  i f  you  t ry  to  add or
update  f i les ,  you  ge t  a  d isk  e r ro r  ( inva l id  address) .
Before attempting to update f i les accessed by an
M RT-N EP fo l low ing  an  accept  inpu t ,  you  must  f  i r s t
retr ieve the record to be updated.

l f  an  MRT NEP program (5704-SC2 on ly )  uses  f i le
shar ing  and issues  an  accept  inpu t  w i th  no  ou ts tand ing
inv i te  inputs ,  a l l  the  d isk  sec tors  p ro tec ted  w i l l  remain
protected. To release any protected sectors, a f lush of
the buffers should be done before the accept input
opera t ion .

When updat ing  f i les ,  do  no t  a t tempt  to  update  (wr i te )

the  same record  in  success ion  w i thout  do ing  an  in te r -
vening read of that same record within the program.

l f  you  do ,  the  user  task  te rmina te  w i th  a  0H ha l t .  The
program logic should be reviewed and corrected.

2 .

J .
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\ - 1  F r l e  A r ready  rn  Use  (Open )
\ - as :  {Opened  a t  S ta r t up

\ n t

A t t e m p t i . g , . \
u s e  ( O p e n )  F i l e  a s :  \

I S
I S L  I A

C A  I R  I S U  I R A  I S A
C O  C U  C G  I O  I O U  I R U  I S U L  I R U A  I S U A  D U  D G

CO. CA S S S N N N N N N S S
CU S Y Y N N N N N N Y Y
CG S Y Y S N Y Y Y S Y Y
o N N N N # N N N N N N N

O U N N N N S N N N N N N

S ,  I S L ,  I R ,  I R U N N Y S N Y Y Y S Y Y
S U ,  I S U L N N Y S N Y Y Y S Y Y
A ,  I R A ,  I R U A N N Y S N Y Y Y # S Y Y
SA,  ISUA N N S S N S S N # N # S S

DU S Y Y S N Y Y Y S Y Y
D G S Y Y S N Y Y Y S Y Y

K E Y

Y -  Access  permi t ted .

Y #  -  l f  a r r y  c o m b i n a t i o n  o f  I R A  o r  I R U A  i s  s p e c i f i e d  i n  t w o  o r  m o r e  I I P R O G R A M  s t a t e m e n t s ,
t h e y  w i l l  n o t  r u n  c o n c u r r e n t l y .

N - Access not p{rrmitted.

N# -  A  second access  is  no t  permi t ted  because o f  DSM termina t ion  key  sor t  f i r s t .
An  ordered index  load must  p recede a l l  o ther  access  done to  tha t  f  i l e  and must  be
done on ly  once dur ing  a  CCP run .

S *  -Ser ia l i zed  access .  F i rs t  access  must  CLOSE wi th in  p rogram before  second may
O P E N .

Figure 9-7.  Shar ing Access to Disk Fi les (Between CCP Tasks)-Model  1O and Model  12 CCP
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o use (Open)  F i le  as l

I S
I S L  I A

C A  I R  I S U  I R A  I S A  D O
CO CU CG lO  IOU IRU ISUL  |RUA |SUA (New DU DG

F i l e )
CO. CA S S S N N N N N N N S S
CU S Y Y N N N N N N Y Y Y
CG S Y Y S N Y Y Y
o N N N @ N # N
OU N N N N S N N N N N N N
S ,  I S L ,  I R ,  I R U N N Y S N Y Y Y S N Y V
S U ,  I S U L N N Y S N Y Y Y S N Y Y
A .  I R A .  I R U A N N Y S N Y Y Y S N Y Y
SA,  ISUA N N S S N S S N # N # N S S

DO N Y * Y " N N N N N N Y * Y * V *
DU S Y Y S N Y Y Y S Y Y Y
DG S Y Y S N Y Y Y S Y Y Y

Y * Access permitted.

Y*  -  D i rec t  ou tpu t  to  an  o ld  o r  p rev ious ly  used f i le  i s  t rea ted  as  d i rec t  update .
N - Access not permitted.

N# - A second access is not permitted unless the f i le has been closed and reopened by
the system operator.

An ordered index load must precede al l  other access done to that f i le and must
be  done on ly  once dur ing  a  CCP run .

N@ -  lO must  be  f  i r s t  access  o f  f i l e  i f  used.
S -  Ser ia l i zed  access .  F i rs t  access  must  CLOSE wi th in  p rogram before  second may

O P E N .

Figure 9€. sharing Access to Disk Files (Between ccp rasks)-Modet 1E ccp (87o4-scl I
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Attempting
to Use (Openl

Fi le  as:

File Already in Use (Open) As:

ts
rsL
I R
I R U  I A
ISU IRA ISA DU

CO CA CU CG IO IOU ISUL IRUA ISUA DO DG

co N S S S N N N N N N S

CA S S Y Y N N N N N N Y

CU S Y Y Y N N Y Y Y Y " Y

CG S Y Y Y S N Y Y Y Y " Y

ro N N N N 5 N 4 N N 5 N 5 N 5 N N 5

rou N N N N N S N N N N N

I S N N Y Y S N Y Y Y I N Y

I S L N N Y Y S N Y Y Y I N Y

I R N N Y Y S N Y Y Y ' N Y

I R U N N Y Y S N Y Y Y ' N Y

ISU N N Y Y S N Y Y z Y N Y

ISU L N N Y Y S N Y Y ' Y N Y

I A N N Y Y S N Y Y S N Y

I R A N N Y Y S N Y Y S N Y

I RUA N N Y Y S N Y Y S N Y

ISA N N Y Y S N Y l N 4 N 4 N Y I

ISUA N N Y Y S N Y I N 4 N 4 N Y I

DO N N Y 3 Y 3 N N N N N Y 3 Y 3

DU S Y Y Y S N Y Y Y Y 3 Y

DG S Y Y Y S N Y Y Y Y " Y

KEY

Y - Access permitted.
N - Access not permitted.
S - Serialized access. First access must CLOSE within program before

second may OPEN.

^Fi les accessed using the index sequent ia l  add access method under which adds have been made cannot be reopened using ISA
unless the key sort  has occurred.  l f  any adds have been made and the key sort  has not  occurred,  only random access methods
can be used to add to the f i le .

2The added records are not  accessed i f  random add has occurrecl .
3Direct  

output  to an old or  previously used f i le  is  t reated as di rect  update.
4 A second access is  not  permit ted unless the f i le  has been CLOSED and OPENED by the system operator .

Fi les def ined as load access by CCP cannot be accessed bv other part i t ions unt i l  CCP is shutdown. The system operator

_ faci l i ty  $CCPCL/$CCPOP does not  a l low access to the load f  i les by other part i t ions.
r  l f  ordered indexed load access method is used,  i t  must  be the f i rs t  access method used to access the f i le .

Figure9-9.  Shar ingAccesstoDiskFi les{BetweenCCPTasksandBatchl-Model  15CCP(5704€C2l
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Determining the Disk File Access Value

When speci fy ing the FILES keyword for  the PROG BAM
assignment statement (see CCP System Reference Manuall,
an access value must be given for each disk fi le. The access
value indicatesthe mode of  access of  a d isk f i le  used by an
application program. You should inform the person respon-
s ib le for  complet ing the CCP assignments of  the type of
organizat ion and the access value for  each d isk f i le  you
use in your  program. You can determine the access value
for  RPG l l ,  COBOL, and FORTRAN disk f i te  processing
from Figures 9-10,  9-11,  and 9-1 2.  The access value symbols
and thei r  meanings are:

co
CG
CU
CA
DG

* D G A

DU
"DUA

DO
I S
ISA
I S L
ISU
I S U L

ISUA
I A
I R
I R A
I R U
I  R U A
t o
rou

* * I R A N A

Consecutive Outout
Consecut ive Input
Consecutive Update
Consecutive Add
Direct  Input
Direct  Input  Binary Relat ive Record Numbers
Direct  Input  and Update
Direct  Input  and Update,  Binary Relat ive
Becord Numbers
Direct  Output  (va l id  only  for  Model  15 CCP)
Indexed Sequent ia l  Input  Only
Indexed Sequent ia l  Input  and Add
Indexed Sequent ia l  lnput  wi th L imi ts
lndexed Sequent ia l  Input  and Update
Indexed Sequent ia l  Input  and Update wi th
Limi ts
Indexed Sequent ia l  Input ,  Update,  and Add
Indexed Sequent ia l  Add only
Indexed Random Input  Only
Indexed Random Input  and Add
Indexed Random Input  and Update
Indexed Random Input ,  Update,  and Add
Ordered Indexed Load
Unordered lndexed Load
Records which were added to the f i le  by another
program that  has gone to end of  job in  the
current  CCP run wi l l  be read using Indexed
Random Input  and Add ( lRA),  but  no records
wi l l  be added.

** IRUANA- Records which were added to the f i le  by
another program that has gone to end of job
in the current  CCP run wi l l  be read and pos-
s ib ly  updated us ing Indexed Random Input ,
Update,  and Add ( IRUA),  but  no records wi l l
be added.

*Val id  for  Model  10 and Model  12 CCP. For  Model  15
CCP, use DG or  DU.

**Val id  for  Model  10 and Model  12 CCP. For  Model  15
CCP,  use  IRA  o r  IRUA.
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The val id  combinat ions of  d isk f i le  organizat ion (speci f  ied
in Ihe l /  DISKFILE assignment  s tatement)  and method of
access {specified in the // PROGRAM assignment state-
ment) are shown in the following chart.

Method of
Acces

( / /  PROGRAM)

Organization (// DISK Fl LE )

Sequential Indexed Direct

C O & C A YES NO N O

CU YES NO YES

CG YES YES YES

Indexed Access Methods NO YES NO

DO NO NO YES

DU and  DUA YES YES YES

DG and DGA YES YES YES
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COBOL LANGUAGE STATEMENTS

Access
ValueASSIGN ACCESS KEY OPEN l/O Verbs

DA-544x-S-name SEOUENTIAL OUTPUT
UT-544x-S-name SEOUENTIAL OUTPUT
DA-544x-S-name SEOUENTIAL TNPUT
UT-544x-S-name SEOUENTIAL TNPUT
DA-544x-R-name SEOUENTIAL TNPUT
DA-544x-S-name-U SEOUENTIAL l -O
DA-544x-R-name RANDOM ACTUAL TNPUT
DA-544x-R-name-U RANDOM ACTUAL t -O
DA-544x - l - name SEOUENTIAL  RECORD INPUT
DA-544x- l -name SEOUENTIAL RECORD INPUT START .  .  .

N O M I N A L
DA-544x - l - name-U  SEOUENTIAL  RECORD t -O  REWRITE .
DA-544x- l -name-U SEOUENTIAL RECORD l -O START. .  .

N O M I N A L  R E W R I T E  .
DA-544x- l -name RANDOM RECORD TNPUT

N O M I N A L
DA-544x- l -name-N RANDOM RECORD l -O REWRTTE

N O M I N A L
DA-544-x- l -name-U RANDOM RECORD l -O WRITE

N O M I N A L
DA-544-x- l -name SEOUENTIAL RECORD OUTPUT

co

CG

CU
DG
DU
I S
I S L

ISU
I S U L

I R

I R U

I  R U A

t o

Note: On systems with 3344 disk fi les, DA-5zl4x can be replaced with D4-3340 for consecutive
or direct f i les; DA-5445 can be replaced with DA-3340 for indexed f i les.

Figure 91 1. Disk File Access Values for COBOL

FORTRAN IV LANGUAGE STATEMENTS

Access
Value

Device Option
Statement

Input/Output
Statements

/ /  SEO40 UNITNO-n,  .  .  .  READ ( .  .  . )
l l  SEA44 UNITNO-n,  .  .  .  WRITE ( .  .  . )
/ /  SEO45 UNITNO-n.  .  .  .

co'

DUA
l l  DAD4O UNITNO-n,  .  .  .  READ ( .  .  . )  .  .
/ /  DAD44 UNITNGn, .  .  .  WRITE ( .  .  . )  .
/ / D A D 4 5  U N I T N O - n , . . .  D E F I N E  F I L E

F t N D  ( .  .  . )

*l f  
the program only reads from the f i le, access value CG

may be used. The f i le could then be sharable.

Figure 912. Disk File Access Values for FORTRAN lV
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After you have written a communications program to run
under the CCP, you wi l l  usual ly  want  to test  the program
before us ing i t  in  a product ion envi ronment .  l f  the terminal
devices to be used by the program are available, you can
test the program according to the following general pro-
cedure:

1. Perform the procedures for program preparation
described in Chapter 9. Program Preparation.

2. Perform the CCP Startup procedures given in the
CCP System Operator's Guide. Include /lFlLE
statements among the OCL statements at Startup
for any test f i les that were described to the CCP at
assignment  t ime.

3.  Enter  a request  for  the program f rom a terminal  or
from the system operator's console. lSee Program
Request in either the CCP System Operator's Guide
or the CCP Terminal Operator's Guide.l

4. Enter test input data as required by the program.

Chapter 10: Program Testing

5. lf test f i les are to be printed using the Disk Copy/
Dump ut i l i ty ,  the CCP must  be shut  down pr ior  to
using the ut i l i ty ,  s ince the ut i l i ty  can nei ther  be
executed under the CCP nor in the opposite level
f rom the CCP in a DPF {dual  par t i t ion)  system, as a l l
test  output  data may not  be avai lable to i t .  (The

Disk Copy/Dump ut i l i ty  program is  descr ibed in
l8M System/3 Model l0 Disk System Control
Programming Reference Manual, GC21"7512; in IBM
System/3 Model l2 System Control Programming
Reference Manual, GC21 -51 30; and in I BM System/3
Model l5 System Control Programming Reference
Manual , GC21-5077 , if operating under 5704-SC1, or
IBM System/3 Model 15 System Cantrol Programming
Concept and Reference Manual, GC21 -51 62. if
operating under 5704-SC2.

6. Evaluate the program by inspecting test f i les and
other output from the program.

Caution: Care should be taken during testing that a mal-
function in the test program does not destroy other pro-
grams or data in main storage.

Prog ram Tes t i ng  10 -1
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The PORTLINE func t ion  under  CCP a l lows communica t ions
between two System/3 Model 15Ds via a BSCA or a BSCC
l ine .  Th is  func t ion  is  s im i la r  to  the  suppor t  fo r  channe l -
connected systems via SIOC (see IBM System/3 Model l5D
Channel Connected Systems Program Reference and Logic
Manual. GC21 5199).

The CCP program suppor t  es tab l i shes  each sys tem as  a
command mode te rmina l  to  the  o ther  sys tem.  Th is  means
tha t  each sys tem can load programs in  the  o ther  sys tem or
pass  t ransac t ions  to  a l ready  loaded programs in  the  o ther
s y s t e m .  U s e r  p r o g r a m s  ( R P G  l l ,  C O B O L ,  F O R T R A N ,  o r
Assembler )  communica te  w i th  the  o ther  sys tem in  much
the  same way tha t  they  communica te  w i th  3270 te rmina ls .

CCP d iv ides  the  l ine  in to  log ica l  por ts .  Each por t  i s
t rea ted  as  a  te rmina l  by  bo th  sys tems.  Thus ,  each por t  i s
used by  an  app l ica t ion  program as  though i t  were  a  te r -
mina l .  The app l ica t ion  program need no t  be  aware  tha t
o ther  app l i ca t ions  may a lso  be  us ing  the  l ine .

Af te r  CCP s tar tup ,  each por t  i s  au tomat ica l l v  de f  ined  as
s igned-on and in  queue mode.  A  por t  i s  fu r ther  de f  ined  as
be ing  acqu i rab le  o r  nonacqu i rab le .  Each por t  tha t  i s  capa.
b le  o f  be ing  acqu i red  by  one sys tem must  be  pa i red  w i th  a
nonacqu i rab le  por t  by  the  o ther  sys tem.  An app l ica t ion
program es tab l i shes  a  communica t ion  l ink  w i th  the  o ther
sys tem by  e i ther  acqu i r ing  or  requ i r ing  an  acqu i rab le  por t .

An acqu i rab le  por t  may be  acqu i red  e i ther  by  spec i fy ing  a
spec i f  i c  por t  name or  by  reques t ing  any  genera l  por t  us ing
a new acqu i re  opera t ion  code.  Th is  new opera t ion  code
us ing  a  gener ic  key  a l lows an  app l ica t ion  program to
acqu i re  f rom the  command processor  any  ava i lab le  por t

tha t  i s  no t  be ing  used by  another  task .  A  requ i red  por t  i s
ass igned by  spec i fy ing  the  por t  name on the  TERMS param-

eter  in  t l re  PROGRAM s ta tement .

A f te r  an  app l ica t ion  program has  acqu i red  a  por t ,  some
CCP conrmands may be  sent ,  v ia  the  por t ,  to  the  o ther
sys tem,  p rov ided tha t  the  o ther  s ide  o f  the  por t  i s  owned
by the  command processor .  The o ther  s ide  o f  the  por t  i s
owned by  the  command processor  un less  an  app l ica t ion
program is  runn ing  and us ing  the  por t .  A l lowab le  com-
mands are  program requests ,  /F lLE,  and /MSG commands.
l f  the  pa i red  por t  i s  owned by  an  app l ica t ion  program a t
each sys tem,  the  two programs rnay  communica te  v ia  the
port.

Chapter 11: PORTLINE Appl icat ion Program Interface to CCP

Features  o f  the  CCP program suppor t :

o  Two Sys tem/3  Mode l  15Ds communica te  v ia  the  BSCA

o r  B S C C  l i n e .

.  CCP d iv ides  the  l ine  in to  log ica l  por ts .

o  Each por t  i s  t rea ted  as  a  te rmina l .

o  An app l ica t ion  program need no t  be  aware  tha t  the

other  app l i ca t ions  may a lso  be  us ing  the  l ine .

o  Por ts  a re  de f  ined  as  be ing  acqu i rab le  o r  nonacqu i rab le .

o  Each por t  tha t  i s  capab le  o f  be ing  acqu i red  by  one sys tem

must  be  pa i red  w i th  a  nonacqu i rab le  por t  by  the  o ther

sys tem.

Note :  l t  i s  the  user 's  respons ib i l i t v  to  ensure  tha t  the
por ts  a re  pa i red .  CCP wi l l  no t  d iagnose th is  e r ro r .

a  Pr io r  to  execut ion  a  p rogram may requ i re  a  por t  as

def ined on  the  TERMS parameter  on  the  PROGRAM

statement at assignment.

o  Dur ing  execut ion  a  p rogram may request  a  por t  w i th  the

new acqu i re  opera t ion  code (e i ther  gener ic  o r  spec i f i c ) .

.  A f te r  acqu i r ing  a  por t ,  a  p rogram may issue some CCP

commands to the command processor of the other

sys tem.

o  A l lowab le  commands are  program requests  and /F  I  LE

and /MSG commands.

.  A f te r  a  p rogram request  i s  i ssued,  the  app l ica t ion  may

communica te  w i th  the  reques ted  program.

o  The programs must  be  compat ib le .  For  example ,  fo r

every  PUT ins t ruc t ion  executed  by  one app l ica t ion ,

the  o ther  must  execute  a  GET ins t ruc t ion  or  inv i te

ooera t  ron .
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A user  app l i ca t ion  migh t  per fo rm the  fo l low ing  s reps :

1 .  A c q u i r e  a  p o r t .

2 .  l ssue a  progrant  reques t .

3 .  Communica te  , r 'u i th  the  reques ted  program.

4 .  Re lease the  por t  o r  te rmina te  (done by  EOJ on
t e r m  i n a t i o n  ) .

Poss ib le  types  o f  aprp l i ca t ions :

o  F i le  t ransmiss io r r  (may be  be t te r  under  ba tch)

o  Inqu i ry  o r  conver rsa t iona l
-  Request  a  record  f rom a  f  i l e .
-  Update  or  adr l  to  a  f i le  when the  f i le  ex is ts  in  the

other  sys tem.
.  Pass  a  key  w i r th  the  program request  and read the

record  found v ia  the  channe l .

o  Concent ra to r -a  p rogram to  hand le  on ly  the  te rmina l
input /ou tpu t  op ,era t ions  and pass ing  the  da ta  to  and
f rom an app l ica t ion  in  the  second svs tem.

Required Ports

The user  has  the  op t ion  to  requ i re  a  spec i f i c  te rmina l  v ia
the  PROGRAM s ta tement .  He may do  the  same and
requ i re  a  por t  by  spec i fy ing  a  spec i f  i c  acqu i rab le  por t  by
name.  But  i f  tha t  por t  i s  be ing  used,  the  app l ica t ion  must
wa i t  un t i l  the  por t  i s  ava i lab le  be fore  the  app l ica t ion  may
execute even though there may have been other ports
ava i lab le .  The user  may,  however ,  requ i re  any  ava i lab le
por t  fo r  a  spec i f i c  l ine  by  spec i fy ing  the  por t  p re f i x  de f ined
for  tha t  l ine  ins tead o f  the  spec i f i c  por t  name.

E x a m p l e :

/ i  P O R T L I N E  M O D E - P R  I M A R Y , B L K L  2 8 0 ,

MAXMSG 28O,AOPO RT 3 ,NAOPORT.3 ,

P ( ] R T P R F X . S I O C

/ /  P R O G R A M  N A M E - A P G M 1 ,  T E R M S - S I O C  ( n o t e  1 )

/ /  P R O G R A M  N A M E - A P G M 2 ,  T E R M S - S | O C 0 1  ( n o t e  2 )

Notes:

1 .  Requ i re  any  ava i lab le  and acqu i rab le  por t .

2 .  Spec i f  i ca l l y  requ i re  por t  S lOC01.

|  1 -2

Program APGM1,  when g iven cont ro l ,  w i l l  have any  one
of  the  th ree  por ts .  The por t  tha t  i s  a l loca ted  to  th is  p ro-
gram has  i t s  TUB address  s to red  in  the  user 's  TCB.

When the  user  does  an  l /O opera t ion  v ia  the  por t  he  uses
the  name g iven on  the  PORTPRFX parameter  (S IOC,  in
the  above example)  to  re fe r  to  the  ac tua l  por t  g iven  in  the
program.  CCP recogn izes  the  name as  a  gener ic  por t  and
uses  the  TUB g iven in  the  TCB.

T h i s  i s  s i m i l a r  t o  t h e  u s e  o f  a  b l a n k  t e r m i n a l  n a m e  f o r
SRT (s ing le  reques t ing  te rmina l )  p rograms.  A  b lank
termina l  name means the  program is  communica t ing  w i th
the  reques tor  o f  the  SRT.

Program APGM2,  when g iven cont ro l ,  can  on ly  have por t
S lOCO1 and must  wa i t  i f  i t ' s  no t  ava i lab le .

Note: AIter a SHUTDOWN command has been entered
and accepted ,  the  a l loca t ion  o f  requ i red  por ts  to  user
programs w i l l  no t  be  permi t ted .

O P E R A T I O N  C O D E S

The fo l low ing  user  opera t ion  codes  are  ava i lab le  fo r  com-
munica t ion  over  log ica l  por ts :

ACC Accept  input

ACO, CMD Acquire a command-mode,  non-PRUF
term inal

ACO, GEN Acquire a command-mode,  non-PRUF
terminal  by gener ic  name

G E T

GTA

I N V

PCR

R E L

SPI

Normal  ge t  opera t ion

Get  te rmina l  a t t r ibu tes

I n v i t e  i n p u t

Por t  command request

PTG, MSG Put  (message)- then-get

PUT, MSG Put  message

Release the  te rmina l  and the  communica t ion
I  i n e

Stop inv i te  input

Refer to operations in the index for a f  urther explanation
of these codes.



Portl ine Exception to Get Terminal Attributes

The purpose of  th is  operat ion is  to  determine the at t r ibutes
of  a speci f  ied terminal .

Operation Code

T h e  o n l y  c o n s i d e r a t i o n  f o r  u s e  w i t h  P O R T L I N E  i s  i n
pos i t ion  2  (Termina l  c lass)  o f  the  in fo rmat ion  re tu rned in
the  record  as  shown in  the  fo l low ing  char t .  Seegef
terminal attributes under operations in the index for
add i t iona l  in fo rmat ion .

Posit iort 2-Terminal C/ass: Posit ion 2 contains a single
charac ter  represent ing  the  c lass  o f  te rmina l  as  fo l lows:

Hex Dec R P G  I I Meaning

0008 0008 bbbH Get  Termina l  A t t r ibu tes

CONSOL
5741 Pr inter lKeyboard (Models 10
and  12 ) ,  CRT/Keyboa rd  (Mode l  15 )

M LTA terminal  other  than 1050

1 050

3277Ml (480-characterl, 3284M1 ,
o r  3286M1

327 7 M2 ( 1 920-characterl, 3284M2,
or  3286M2

3275M1 (480-charactcr), with or
wi thout  3284M3

3275M2 (1920-character) ,  wi th or
wi thout  3284M3

3735

Another  computer  system (CPU) on
a BSCA or  BSCC l ine

3741 Data Stat ion,  5231 Contro l ler
Model  2

Acquirable por t

Nonacquirable por t
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The CCP is adaptable to the concentrator and subhost
funct ions in  a te leprocessing envi ronment .  A combinat ion
of the two functions can be attained through application
programming under contro l  o f  the CCP.

In a concentrator role, the CCP can gather data from a
variety of terminals and forward the data to a host system
(System/360 or System/370) for further processing. In
the reverse direction, the CCP can collect data from the
host  system and d is t r ibute the data to a var iety  of  terminals.
In the concentrator role, the CCP supports user-written
application programs to handle the message traff ic in a
store and forward manner. (Store and forward is defined
as the in terrupt ion of  data f  low f rom the or ig inat ing termi-
nal to the designated receiver by storing the information
enroute and forwarding i t  a t  a la ter  t ime.)

In a subhost role, the CCP can gather data from a variety
of  terminals,  act  in te l l igent ly  on the data,  and provide
responses in most cases. ln those cases where additional
data is required, the request can be forwarded to the host
system for further processing.

Appendix A: CPU to CPU Considerations

The desi rabi l i tv  of  the concentrator  funct ion l ies in
reducing l ine and network costs and in reta in ing a consis-
tent ,  common host  in ter face in  a changing terminal  envi ron-
ment, The subhost function has the same advantages as
the concentrator function plus the advantages of distributed
processing capabil ity, fast response time, and back-up cap-
abi l i ty  (possib ly  degraded) in  those occasions when the host
system is  unavai lable.  In  the concentrator  and subhost
roles, the CCP would most l ikely be attached to the host
as a point - to-point  or  mul t ipo int  t r ibutary s tat ion.

The previous paragraphs have described the CCP in an
onl ine (nonswi tched) connect ion to a host  CPU. The CCP
can also function in a switched environment where the
CCP acts as a host during certain periods and, when neces-
sary, functions as a subhost, connecting to a host CPU for
special transmissions or receptions such as transmission of
batched data. The connection can be via a switched line
def ined as auto or  manual  ca l l  and auto or  manual  answer.
lf the host transmissions can be scheduled properly with
the normal  onl ine terminal  operat ions,  an RPQ is  avai lable
which provides a switching capabil ity between a dial net-
work for  remote communicat ions and mul t ipo int  contro l
through the EIA local  feature ( lBM Wor ld Trade Corpor-
at ion EIA/CCITT).  l f  two adapters are used.  each can
have this RPO. Use of this RPO requires separate CCP
startups and separate assignment sets for dial and multi-
point operation. (See index entry switched lines for
furtlrer information. )
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ATTACHMENT CONFIGURATTONS

CCP can be  a t tached to  the  fo l low ing  IBM sys tems tha t
have the  ind ica ted  hardware  and programmin , i  suppor r .

System Communications Adapter Programming Support Remote Processor Configurations

System/3
Mode l  6

BSCA R P G  I I
Telecommu n ications
Feature (data
mode support only)

Point-to-poi nt
Switched
Mul t ipo in t  t r ibu tary

System/3
Models 4,
1 0 ,  l 2 , o r  1 5

I

BSCA RPG l l  Te lecommun i ca t i on
Feature (data mode
suppo r t  on l y )

Point-to-point
Switched
Mul t ipo in t  t r ibu tary

BSCA Mu l t i l i ne /
Mu l t i po i n t2
(  F eatu res

60306031 )

Point- to-point

Switched

Mu l t i po i n t  t r i bu ta r y

Control  s tat ion

BSCA ccP Poi nt- to-poi  nt

Switched

Mu l t i po i n t  t r i bu ta r y

Control  s tat ion

BSCC3 CCP Poi nt- to-poi  nt

Control  s tat ion

System 7r BSCA
( RPO#S40076)

Programming support  for

RPOff i40076 and
appl  icat ions programming

su pport

Poi  nt- to-point

Switched

Mu l t i po i n t  t r i bu ta r y

MLTA
(RPG#540065 )

Programming support for
RP0#540065 and
app l  i ca t ions  programming
su pport

Poi nt- to-poi  nt

Switched

Mu l t i po i n t  t r i bu ta r y
(see Note)

System/360 and
System/370

BSCA BSCA Programming
suppor t  (BTAM)

Point- to-point

Switched

Control  s tat ion

'system/7 
wi th M LTA f  unct ions as a 2740 Model  I  wi th the fo l lowing features:

Checking- leased l ine.
Dial  wi th checking-swi tched l ine.

,  Stat ion contro l  wi th checking-mul t ipoint  t r iburary.'The 
Model  4 does not  support  MLMp.

"5704 -SC2  on l y .

PROG RAMMI NG CONSI DERATIONS

This sect ion provides an appl icat ion. to-appl icat ion under-
standing of programming between CCP and an attached
CPU.

The programming of an attached system for l inkage to
CCP can differ greatly. depending upon the type of tele-
communications support provided by the attached system.
On the other  hand,  a par t icu lar  appl icat ion program running
under CCP communicating with a CPU can be easily used
wi th another  CPU, wi th l i t t le  or  no change.
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For BSC attachments, the programmer of the attached
CPU should be fami l iar  wi th the Mul t i l ine/Mul t ipo int
(MLMP) support for an understanding of the base CCP data
management and IOCS. {See the publication IBM System/3
M u I t i I i ne /M u I tipo in t B i na ry Sy nch rono us Com m u n ications
R eference Manual, GC21 -7 57 3.1

For MLTA attachments, the programmer of the attached
CPU should be fami l iar  wi th the MLTA lnput /Output
Control Sl'stem for an understanding of the base CCP data
management and IOCS. (See the publication IBM System/3
Multiple Line Terminal Adapter RPQ Program Reference
and Component Description Manual, GC21-7560.)

The CCP application programmer must be aware that
CCP always considers the attached CPU to be a terminal.
As such, the attached CPU must be identif ied as either a
command mode or a data mode terminal. The attached
CPU should be designated a command mode terminal  i f  i t
is to init iate CCP application programs without CCP system
operator intervention. lf program init iation by the attached
CPU is not required, it should be designated a data mode
terminal. In this case, the CCP system operator or the
operator  of  a CCP command mode terminal  in i t ia tes the
program.

Command Mode

As a command mode terminal, the attached CPU is expected
to orovide certain commands in order to init iate a CCP
appl icat ion program and can opt ional ly  prov ide other
commands to request special CCP control functions. The
at taching CPU programming support  must  support  var iable
length messages in order to handle CCP commands and
responses. Messages must be non-transparent, non-lTB,
consist ing of  a s ingle b lock fo l lowed by EOT.

The following commands can be issued by the attached
CPU to the CCP:

/ON Ipassword]
la
/NOO
/ F I  L E

Program Request
/OFF
/MSG
/NAME
/ R U N
Data Mode Escape
/RELEASE

( requi red )
(opt ional )
(opt ional )
(dictated by requirements
of  the CCP appl icat ion
program)
(requi red)
(opt ional )
(opt ional )
(opt ional )
(opt ional )
(opt ional )
(opt io  nal )

Notes:
1.  R02 cannot  be received unless R01 has been received.

2.  l f  message or  response pref ix  is  in  i ta l ics,  i t  can be

received only under Model  10 and Model  12 CCP. l f

a  pref ix  is  in  bold type,  i t  can be received only under

Mode l  15  CCP.
3. Refer tothe IBM Syste'm/3 Communications Control

Program Messages Man,ual , GC21-517O,Ior a complete

description of the commands and messages.

Figure A-1. Command Mode Message and Response Prefixes

Command Good Error

5 .

6.

1 .  /ON

2. lO

3. /NOO

4. IFILE

/OFF

/NAME

7. /MSG

8.  /RELEASE

9 .  /RUN

10.  Program
requesr

1 1 .  Data  mode

escape

sequence

A02

A08

A09

User
def ined

A07

A 0 1 ,

A03

A04

A06

A 1 0

A05

E03 E01 ,  E02 ,  E04 ,
1R01, RO2l, E27
E01 .  E02 ,  E05 ,  (R01 ,
RO2l, E27, E29
E01 ,  E02 .  E05 .  (R01 ,
R021, E27, E29
E 0 1 .  E 0 2 ,  E 1 7 .  E 1 8 ,
E19,  E20,  E21,  E26
(R01,  R02),  E27,  E29
E01,  E02,  E08,  E09,
E10 ,  (R01  ,ROz l ,  E27
E01 ,  E02 ,  E22 ,823 ;
E 2 4 , E 2 5 ,  ( R 0 1 ,  R 0 2 ) ,
E27
E01 ,  E02 ,  E06 ,  (R01 ,
ROzl. E27
E01 ,  E02 ,  E07 ,  (R01 ,
R02l, E27
E 0 1 ,  E 0 2 ,  E 1 6 ,  ( R 0 1 ,
RO2l, E27
EO1, E02, E1 1, Et2, Et3,
Et4,  E15,  (Rot ,  R021,
R03, R04, ROs, R06,
RO7, R08.  R09,  R10,
R f i , R 1 2 , R 1 3 , R 1 4 ,
R t5 ,  R16 .  R t7 .  R18 ,R19 ,
R20, R21. R23, R24,
R25,  R26,  R27,R28,

1 R29, R30, R31, E27, E28,

I Ezs,

I eso, est, E32, E33,
I E34, E3s,
I  tno t ,  noz t
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ccPAttached CPU Application Program

- u

t

Wr i t e  CCP s i gn -
on  command

Wri te program

request  (program
Receive and
analyze program

req uest

i n i t i a t ed  reco rd
{De te rm ined  by
app l i ca t i on .  )

Receive and
analyze
sign of f

Figure A'2. Procedure for lssuing a Program Request from an Attached command Mode cpU
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Descriptions of the functions of these commands are given
in the CCP Terminal Operator's Guide, GC21-7580. The
CCP Messages Manual , GC21-5170, also describes the
responses given by CCP to these commands. The
attached CPU application program must analyze these
responses and take appropriate action. All messages with
an S pref ix  are suppressed by CCP when communicat ing
with an attached CPU.

Figure A- l shows the CCP commands and the prefixes of
the possible responses to each command. Figure A-2
il lustrates the general procedure that should be followed
by the at tached CPU appl icat ion program in s igning on to
CCP, issuing a program request ,  and s igning of f  f rom CCp.

l f  a  program running in  a command mode CPU on a swi tched
l ine has sent  a /ON command,  that  program must  issue a
/OFF conrmand to cause the l ine to d isconnect  normal ly .
The /OFF command causes CCP to issue a response message
to the program and d isconnect  the CPU before the l ine i tse l f
is disconnected. The program must be prepared to receive
the response.  l f  /OFF is  not  sent  and a d isconnect ion of
the l ine occurs (caused,  for  example,  by end of  job on the
command mode CPU), CCP attempts to issue a receive to
the s igned-on CPU on the d isconnected l ine,  and the CPU
terminal  is  put  in to error  recoverv.

Data Mode

When an attached CPU is defined as a data mode terminal
at CCP as:signment time, programming of the attached CPU
is great ly  s impl i f ied,  s ince i t  is  not  necessary to program for
CCP application program requests and the possible CCP
responses,  In  th is  case,  however,  the CCP appl icat ion pro-
gram must be init iated by the CCP system operator or
another  C|CP command mode terminal .  The in i t ia ted pro-
gram can either specify the attached CPU as a required
terminal  (see PROGRAM assignment  s tatement  in  CCp
System Reference Manuall or acquire the CPU during
execut i  on.

GENERAT lON CONSIDERATIONS

The follornring generation statements must be considered
when generat ing a CCP system that  wi l l  support  an at tached
CPU:

$EMLh
$EM LE)
$EBSC
$EBSD
$ECSC (5704'SC2 only)
$ECSD (5704-SC2 only)

Al l  CPU-Io-CPU support  must  be speci f ied in  the generat ion
stage; a subset of the generated support can be selected in
the assignment stage. See CCP System Reference Manual
for  descr ipt ions of  the generat ion and assignment  s tatements.

$EMLA and $EMLD Statements

CCP to System/7 MLTA support must be described in these
generat ion statements.  When speci fy ing the $EMLA
parameters,  you must  decide whether  or  not  t ranslat ion is
to be performed on the CPU-to-CPU messages.

When speci fy ing the parameters for  the $EMLD statement ,
you must select one of the following System/7 types:

o SYSTC

. SYSTSC

. SYSTDC

The XMCODE parameter  must  be speci f ied as PTTCEBCD.

$EBSC and $EBSD Statements

These statements are used to specify CCP to System/3,
System/360, System/370, System/7 BSCA, and 3600 support.
When speci fy ing the parameters of  the $EBSC statement ,
consider  what  the physical  at tachment  of  the CPU wi l l
be:  swi tched,  nonswi tched point - to-point ,  mul t ipo int ,  or
CCP as host  (contro l  s tat ion) .

The parameter  for  the ITB keyword should be YES i f  the
CPU-to-CPU appl icat ion program data b locks and data
records are of  f  ixed length and t ransmiss ion checking is
desired on each record.

The RECSEP keyword should specify the record separator
byte i f  the CPU-to-CPU appl icat ion program t ransmiss ions
are to be of variable block and record length. (fUote.' Block
lengths can only be var iable up to the maximum block
length.  )

Ei ther  ASCII  or  EBCDIC code t ransmiss ion must  be
speci f  ied for  the CPU-to-CCP l ink.

l f  CS is  speci f ied YES (contro l  s tat ion)  on the $EBSC
statement, use of the RESPOL-YES parameter offers
considerable per formance improvement  by making the BSCA
pol l ing rout ines res ident .
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l f  the MP-YES parameter  is  speci f ied (mul t ipo int  t r ibutary) ,
the AUTORS-YES parameter offers performance improve-
ment.

The XPRNCY-YES operand should be speci f ied i f  the
fu l l  256-character  EBCDIC set  is  to  be used in t ransmiss ion
between the CPU and the CCP application program.

The TYPE operand of the $EBSD statement must specify
CPU.

A/ote.' Record formatting for transmission using lTB,
RECSEP, and XPRNCY appl ies only  when the CPU is  in
data mode,  communicat ing wi th the CCP appl icat ion
program.

$ECSC and $ECSD Statements (5704-SC2 Ontyl

These statements are used to specify CCP to System/3,
System/360, System/370, and System/7 BSC supporr.
When specifying the parameters of the $ECSC statement,
consider  what  the physical  at tachment  of  the CpU wi l l  be:
nonswitched point-to-point, or CCP as host (control
s tat ion ) .

The parameter  for  the ITB keyword should be YES i f  the
CPU-to-CPU appl icat ion program data b locks and data
records are of  f  ixed length and t ransmiss ion checking is
desired on each record.

The RECSEP keyword should specify the record separator
byte i f  the CPU-to-CPU appl icat ion program t ransmiss ions
are to be of variable block and record length. (/Vofe.. Block
lengths can be var iable only  up to the maximum block
length ) .

E i ther  ASCII  or  EBCDIC code t ransmiss ion must  be
speci f  ied for  the CPU-to-CCP l ink.

The XPRNCY-YES operand should be speci f  ied i f  the fu l l
256 character  EBCDIC set  is  to  be used in t ransmiss ion
between the CPU and the CCP appl icat ion program.

The TYPE operand of the $ECSD statement must specify
CPU.

y'Vofe.' Record formatting for transmission using lTB,
RECSEP, and XPANCY appl ies only  when the CPU is  in
data mode,  communicat ing wi th the CCP appl icat ion
pro9ram.

ASSI GNMENT CONSIDERATIONS

The following assignment statements must be considered
when making assignment selections for a CCP system that
wil l support an attached CPU:

/ /  TERMATTR
/ /  BSCAL INE
//  BSCATERM
/ /  MLTAL INE
/ /  MLTATERM
/ /  PROGRAM

The CCP assignment stage allows the user to select a subset
of  the generated opt ions.  The TERMATTR statement  must
be used to specify the attributes of the attaching CPU. The
BSCALINE or  MLTALINE statements must  be used to
speci fy  the character is t ics of  the l ine connect ion to the
at taching CPU. The BSCATERM or MLTATERM state-
ment must be used to specify the terminal characteristics
of  the at taching CPU.

The data transmitted by the CCP application program is
formatted for l ine transmission (block length. record
length, etc.) based on information specif ied in the
TERMATTR statement. Data transmitted to the CCP
application program must be formatted in the same manner.

RECOMM ENDATIONS AND EXAMPLES

It  is  general ly  recommended that ,  in  CPU-Io-CPU at tach-
ments, the remote CPU be defined as a data mode terminal.
This greatly simplif ies the attachment interface. In data
mode, message synchronization is established by the
application programs.

In command mode, it is recommended that the CCP pro-

gram be designed to send data first. The message length

for the remote CPU read operations must be 82 characters

minimum to handle command mode message responses.

Under Program Number 57O4-5C2, the maximum amount

of data that can be entered with a program request is 253.

The examples on the following pages depict System/360/
370 BTAM-to-CCP data mode and command mode

sequences. The BTAM operations are as follows:

WRITE  T l  -  Wr i t e  I n i t i a l
WRITE  TQ -  Wr i t e  l nqu i r y
WRITE TR -  Wr i te Reset
WRITE TT -  Wr i te Cont inue
READ T l  -  Read  In i t i a l
READ TT -  Read Cont inue
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Example 1: Multipoint Command Mode

BTAM
Operation

BTAM (ControlStation) CCP (Tributary Station)

WRITE  T - I Addressing sequence .+

+ A C K

T
E

/ON [$pq55 vsrd] T --"+

X
- A C K

WRITE T 'R EOT

READ T I Pol l ing sequence
S

<- -  T  A01  STGNED ON _  PROCEED
X

E
T
X

READ T-I
+ - E O T

WRITE:1 ' l Addressing sequence --.r->

1---- trQ(
E

(program name) T
X

+ A C K

WRITE ] 'R EOT

R E A D  T I Pol l ing  sequence
<- Program data or CCP error message

READ T'I

neeJlr

ACK

I l .<- 
More program data or EOT

+- EOT

WRITE ] ' I Address ing  sequence
+-- ACK

/OFF
X

.+-ACK

WRITE 'T 'R EOT

READ T I Pol l ing sequence
S

+ -  T  A 1 O  S I G N E D  O F F  -  I H O L D / D R O P ]
X  T E R M I N A L  E

T
X

READ T'T ACK
+ E O T
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Example 2: Point-to-Point Command Mode

BTAM
Operation

BTAM ccP

W R I T E  T I E N O

J

T iON Ib password]
X

E
T
X

+ A C K

<__ACK

W R I T E  T R EOT

READ T I + E N O

S E
T  A O 1  S I G N E D  O N  _  P R O C E E D  T
X X

AC

READ TT ACK
+ E O T

WR ITE  T I E

q

T
X

N O

,  
+ A C K

(progranr name) T +
X

- A C K

W R I T E  T R EOT

READ T I .< -ENO

Program data or CCP error message

READ TT
t
I

READ TT

ACK

t f +- More Program data or EOT
A I ^ V  -  J

EOT

W R I T E  T I E

S
T
X

N O

IOFF
E
T
X

+ A C K

+-ACK

W R I T E  T R EOT

R E A D  T I +-- ENO

S
+ T  A 1 0  S I G N E D  O F F

X  T E R M I N A L
_  THOLD/DROP]

E
T

READ TT ACK
+EOT



Example 3: Point-To-Point Switched Command Mode

BTAM
Operation

BTAM ccP

WRITIE TI
E

lD sequence N
o

S

A
+lD sequence C

K

T/ON Ibpassword]T

+-ACK

W R I T E  T R EOT
+ E N O

READ TT ACK
S E

+T AO1 S IGNED ON _PROCEED T
X X

READ TT

+EOT

WRI ' f  E:  TO E N O

+ACK

WRI 'TE  TT S
T
X

E
(program name) T---+

X
+ACK

W R I T E  T R EOT
+ ENO

READ TT ACK
+ Program data or CCP error message

READ TT
f
t
I

READ TT

ACK

I
ACK

+More program data or EOT

f
I

+EOT

WRITE:  TO ENO
+ACK

WRITE TT

I
Data to CCP
appl icat ion program

T
_r+

+ACK
T

WRITE:  TR EOT
+-ENO
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Example 3 (continued)

READ TT
t{

READ TT

ACK

I
ACK

<- Program data

t
t

+ EOT

WRITE TO ENO

<-ACK

WRITE TT S E
T /OFF  T

X X
+ACK

W R I T E  T R EO
+ E N O

READ TT
S

X
A 1 O  S I G N E D  O F F  _  [ H O L D / D R O P ]  T E R M I N A L

E
T
X

READ TT

<- EOT

A - 1 0



Example 4: Point-to-Point Data Mode

BTAM
Operation

BTAM ccP CCP Application
Program Operation

W R I T E  T I ENO -+

+- ACK
(Data) _._+

+- ACK

G E T

GET

WRITE T' I-

f
WRITE T' I -

(Data)--> I

f +- Acr
(Dbta ->

+- ACK

I
GET

GET

W R I T E  T R EOT ->

READ T I +  E N O
ACK ->

<- (Data)

PUT

READ TT

t
I

READ 1 'T

READ I-T

ACK

f 
+ (Data i

l <
AcK --+ t

+__ (Data)

+- EOT

PUT

?
PUTMESSAGE

End of  Job End of  Job
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For  de f  in i t ions  o f  communica t ions  and da ta  p rocess ing
terms that are not included in this glossary, see IBM Data
Processing Glossary, GC20-1699, or publ icat ions l isted in
Appendt'x C: Bibliography.

$CCPFILE: A CCP control f i le on a 5444 disk or the
3340 s in ru la t ion  area  in  wh ich ,  dur ing  CCP ass ignment
stage, the user defines one or more specif ic operating
env i ronrnents  fo r  CCP.  Each opera t ing  env i ronment
cons is ts  o f  a  se t  o f  te rmina ls ,  f i l e ,  and programs tha t  can
be used dur ing  a  par t i cu la r  run  o f  CCp.

Al D character: Attention ldentification character.

assignmctnt stage: The special preparatory CCP run during
which the user defines one or moresets of specif ic operat-
ing  env i ronments  in  wh ich  the  CCP can run .

Attention ldentification (AlD) character: A code that is
set in a i i270 display stat ion when the operator takes an
ac t ion  tha t  p roduces  an  l /O pend ing  cond i t ion .  The char -
acter identi f ies the action or key that caused the condit ion
to  be  genera ted .  The AID is  se t  when the  d isp lay  s ta t ion
operator presses a program access key, ENTER key, TEST
REO key ,  o r  p rogram func t ion  key ;  when a  Se lec tor  Pen
attention occurs; or when a successful operator identi f ica-
t ion  carc l  read- in  occurs .  l t  a lso  ident i f ies  dev ice  addresses
assigned to printers.

attr ibutet (3270): A characterist ic of a display f ield. The

at t r ibu tes  o f  a  d isp lay  f  ie ld  inc lude:  p ro tec ted  or  unpro-

tec ted ;  numer ic -on ly  o r  a lphamer ic  input  con t ro l ;  d isp layed,

nond isp layed,  d isp lay  in tens i f  ied  ;  se lec to r -pen-detec tab le  o r
nondetec tab le ;  and mod i f ied  or  no t  mod i f  ied .

attributT character (3270): A code that defines the attri-
bu tes  o f  the  d isp lay  f  ie ld  tha t  fo l lows.  An a t t r ibu te  charac-
te r  i s  the  f  i r s t  charac ter  in  a  d isp lay  f  ie ld ,  bu t  i t  i s  no t  a
d isp layab le  charac ter .

block mode operations: BSCA operations that result in al l
data from an operation in the program up to ETB being
moved into or from the user program's record area.

BSCA:  B inary  Synchronous Communica t ions  Adapter .

BSCC:  B inary  Synchronous Communica t ions  Cont ro l le r .

Appendix B: Glossary

CCC: Copy Control Character.

command interrupt mode: The operating mode of a termi-
na l  fo l low ing  da ta  mode escape un t i l  the  program execut ion
is  resumed by  a  RUN command ( the  te rmina l  re -en ters  da ta
mode)  o r  un t i l  the  program is  cance l led  by  a  RELEASE
command ( te rmina l  en ters  command mode) .

command mode: The operating mode of a command termi-
na l  fo l low ing  a  success fu l  s ign-on ,  up  to  and inc lud ing  the
program request. Fol lowing program termination, a termi-
na l  re tu rns  to  command mode unt i l  ano ther  p rogram request
is  made or  un t i l  s ign-o f { .

command terminal: A terminal that is capable of command-
ing CCP services related to requesting a program. Terminals
are  des ignated  as  e i ther  command te rmina ls  o r  da ta  te rmina ls
a t  ass ignment  t ime.

communications managemenf.' A major function of CCP
that  cont ro ls  te rmina l  inpu t -ou tpu t .

communications service subroutine: A relocatable sub-
rou t ine  prov ided by  CCP tha t  i s  l ink -ed i ted  to  user  p ro-
g r a m s  w r i t t e n  i n  R P G  l l ,  C O B O L ,  o r  F O R T R A N  l V .  T h e

subrout ine  is  ca l led  by  the  user  p rogram whenever  the  pro-

gram requ i res  a  communica t ions  serv ice ,  enab l ing  program-

mers to request communications services in these languages.

Separa te  subrout ines  are  prov ided fo r  COBOL,  FORTRAN lV ,

and RPG l l ;  a  macro  is  p rov ided fo r  Bas ic  Assembler .

control stat ion: The primary or control l ing computer in a

mul t ipo in t  te lecommunica t ions  conf  igura t ion .

Copy Control Character (CCC): A character used in con-
junc t ion  w i th  the  3270 Copy command to  spec i fy  tha t  a
par t i cu la r  opera t ion ,  o r  combina t ion  or  opera t ions ,  i s  to

be per fo rmed a t  a  d isp lay  s ta t ion  or  p r in te r  in  the  da ta

that is to be copied.

Copy operation: A 327O DF F operation that copies the

contents of the buffer from one display stat ion or printer

to  another  d isp lay  s ta t ion  or  p r in te r  a t tached to  the  same

cont ro l  un i t .
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cursor: A unique symbol (an underscore) that identi f  ies a

charac ter  pos i t ion  in  a327O screen d isp lay ,  usua l ly  the  char -

acter oosit ion at which the next character to be entered from

the keyboard  w i l l  be  d isp layed.

data entry appl icat ion: A communications-based system

app l ica t ion  in  wh ich  te rmina ls  a re  in  re la t i ve ly  p ro longed

communica t ion  w i th  an  app l ica t ion  program (as  opposed

to  the  typ ica l  inqu i ry  app l i ca t ion) ,  fo r  example ,  en ter ing

data for document preparation (such as invoice preparation).

o r  en ter ing  da ta  d i rec t l y  in to  da ta  f  i l es  f ro r  te rmina l .

data mode: The operating mode of a terminal when i t  is

under  cont ro l  o f  a  user  p rogram,  un t i l  the  program te rmi -

nates, the terminal is released by the program, or the data

mode escape characters are entered. While in data mode,

a  te rmina l  i s  no t  in  d i rec t  communica t ion  w i th  the  CCP.

data mode escape: A special CCP command, consist ing of

a unique str ing of six characters entered at a requesting

termina l  wh i le  the  te rmina l  i s  in  da ta  mode.  The da ta

mode escape command temporari ly suspends a terminal 's
communica t ion  w i th  a  p rogram and p laces  the  te rmina l  in

command in te r rup t  mode.

data terminal. '  A terminal that is not caoable of command-

ing CCP services. A data terminal is always either in stand-

by  mode (no t  po l led  fo r  inpu t  by  the  CCP)  or  in  da ta  mode
(under  cont ro l  o f  an  app l ica t ion  program) .

dedicated program: A program running under CCP that
requires sole use of the CCP user program 61s6. (Applies

to  Mode l  10  and Mode l  12  CCP. )

designator character: A character that immediately fol lows

the attr ibute character in a 3270 selector-pen-detectable

f ield. The designator character controls whether a detect

on  the  f ie ld  w i l l  o r  w i l l  no t  cause an  a t ten t ion .  For  a  non-

attention-producing f ield, the designator character also

determines whether the modif ied data tag for the f ield is

to be set or reset as the result of a selector-pen detect.

DFF: 327O Display Format Faci l i ty of the CCP.

disk system management' The group of system programs

which  cont ro l  the  opera t ion  o f  the  IBM Sys tem/3  Mode l  10

Disk  Sys tem or  the  IBM Sys tem/3  Mode l  12  and Mode l  15 .

Disk system management performs scheduling. input/output

control.  storage assignment, data management, and related

services.

DSM: Disk System Management.

file management: A major function of the CCP that controls

the  use  o f  da ta  f i les  by  programs runn ing  under  the  CCP.
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format f ind: A program (CCPFMT) that wi l l  f ind a newly

crea ted  or  mod i f ied  fo rmat  wh i le  runn ing  under  CCP and

add i t iona l l y  p rov ides  the  capab i l i t y  to  update  the  va lue  o f

the  DFFSFDT parameter  o f  the  PROGRAM ass ignment

statement.

generation stage. '  The init ial  stage of creating the CCP,

dur ing  wh ich  the  user  spec i f  ies  the  s ize  and range o f

function he requires in his verson of the CCP, and creates

tha t  vers ion  on  h is  d isk  pack .

implied lnvite lnput: An Invite Input that is not actual ly

issued by the user program, but exists because data is

a l lowed w i th  the  program request .  lmp l ied  Inv i te  Inputs

are  inc luded in  the  count  o f  ou ts tand ing  Inv i te  Inputs

in  the  communica t ions  parameter  l i s t  fo r  cer ta in  opera t ions .

init ial  mode: The operating mode of a command terminal

before a sign-on at the terminal has been accepted by the

CCP.

inquiry: A communications-based system application in

wh ich ,  typ ica l l y ,  a  s ing le  t ransac t ion  or  reques t  fo r  in fo r -

mation is entered from a terminal and a response is

re tu rned to  the  te rmina l .

inquiry-with-update: A communications-based system

application in which records of transactions entered from

termina ls  a re  used to  in te r rogate  and update  one or  more

master  f  i l es  ma in ta ined by  the  sys tem (synonymous w i th

i nq u i ry an d transac ti on p rocessi ng ).

interface: ln appl icat ion programming under the CCP, the

data  areas  (parameter  l i s t  and record  area) ,  communica t ions

service subroutines, and def ined operations by which user

programs and the  CCP communica te  w i th  each o ther .

l ine buffer: The internal main storage area associated with

a  communica t ion  l ine  f rom wh ich  da ta  i s  t ransmi t ted  to  a

te rmina l  o r  in to  wh ich  da ta  i s  rece ived f rom a  te rmina l .

Data  in  th is  a rea  inc ludes  dev ice  and l ine  cont ro l  charac ters

inserted or removed by the CCP.

master terminal name: ln mult icomponent terminals (1050),

the  symbol ic  te rmina l  name spec i f  ied  dur ing  CCP ass ignment

as  re fe r r ing  to  the  pr inc ip le  input  and ou tpu t  component .

MDT: Modified Data Tag.

message mode operations: BSCA operations that result in

a l l  b locks  o f  da ta  inc lud ing  the  EOT s igna l  be ing  sent  o r

rece ived in  a  s ing le  opera t ion .

MLMP:  Mul t i l i ne /Mul t ipo in t  BSCA IOCS,  the  base da ta

management  and IOCS inc luded in  the  CCP fo r  b inary

synchronous commu nications.



MLTA:  Mul t ip le  L ine  Termina l  Adapter  Rp( ) .  MLTA IOCS,
the  Sys tem/3  programming suppor t  fo r  the  MLTA RPO
dev ice ,  i s  inc luded in  the  CCP fo r  asynchronous (s ta r t -s top)
communica t iom.

Modified Data Tag (MDT): A bit in the attribute character
o f  a  3270 d isp lay  f ie ld  wh ich ,  when se t  on ,  causes  the  f ie ld
to  be  read on  an  input  opera t ion .  The mod i f ied  da ta  tag
may be  se t  by  (1 )  a  keyboard  input  to  the  f ie ld ,  (2 )  a
se lec tor "pen de tec t ion  in  the  f ie ld ,  (3 )  a  card  read- in  opera-
t ion ,  o r  (4 )  p rogram cont ro l .  The mod i f ied  da ta  tag  may be
reset by ( 1 ) a selector-pen detection in the f ield, (2) pro-
g r a m  c o n t r o l ,  o r  ( 3 )  E R A S E  I N P U T  k e y .

null character.' A hex 00 character on a 327O that occuoies
a  pos i t ion  in  the  s to rage bu f fe r  and is  d isp layed as  a  b lank .

MRT program: multiple requestitlg terminal program.

mult icomponent terminal: A class of terminals that can
have more  than one input  and/or  ou tpu t  dev ices  a t tached.
The 1050 sys tem is  the  on ly  te rmina l  suppor ted  by  the
CCP tha t  i s  cons idered to  be  a  mul t i component  te rmina l .

multiple requesting terminal (MRT) program: A type of
appl icat ion program under the CCP that can process

add i t iona l  reques ts  fo r  i t  even though i t  i s  s t i l l  p rocess ing

an earl ierr request.

NEP: never-ending program.

never-ending program: A user appl icat ion program which,
a f te r  i t  has  been in i t ia ted ,  normal ly  remains  in  ma in
s torage and does  no t  go  to  end o f  lob  un t i l  the  CCP is  shut
down.

operation stage: fhe stage of the CCP during which the CCP
is  s ta r ted ,  suppor ts  an  on l ine  ne twork  o f  te rmina ls .  and is
shut  down.

order entry application: A form of data entry application
in whicl ' r  transactions (such as sales orders) are entered into
a  da ta  f  i l e  f rom remote  te rmina ls .

output/ input f ield: One of four classes of f  ields def ined
under  t l ' re  3270 D isp lay  Format  Fac i l i t y .  Outpu t / inpu t
f ie lds  conta in  da ta  tha t  has  been supp l ied  e i ther  dur ing
format  genera t ion  or  dur ing  execpt ion  o f  the  app l ica t ion
program;  th is  da ta  can be  changed by  the  te rmina l  opera tor
us ing  the  keyboard .

password security option: An optional CCP feature,
se lec ted  dur ing  genera t ion ,  wh ich  requ i res  a  te rmina l  opera-
tor to enter a predetermined password before the CCP wil l
a l low the  te rmina l  to  en ter  commands.

physical file: Seesymbolic file.

program management: The major function of the CCP that
fetches programs, al locates system resources to programs,

manages the  concur ren t  execut ion  o f  two or  more  programs,
purges  programs f  rom main  s to rage,  and op t iona l l y  ma in-
ta ins  a  count  o f  the  number  o f  t imes each app l ica t ion  pro-
gram is  reques ted .

program request: A command, consist ing of a program

name entered at a terminal or the svstem operator 's con-

so le ,  tha t  causes  the  CCP to  in i t ia te  execut ion  o f  an  app l i -

ca t ion  program.

program request count: The optional ccP program .nanage-

ment  func t ion  o f  ma in ta in ing  a  count  o f  the  number  o f  t imes
each application program is requested.

program request under format (PBUF): A method of
reques t ing  a  p rogram f rom a  d isp lay  fo rmat  on  a  3277 or
3275. fhe entire screen can be used to pass data with the
program request. The name of the program to be reqtrested
appears  as  the  f  i r s t  inpu t  f  ie ld  f  rom the  3270 te rmina l .

program-selected terminal: From the point of view of the

app l ica t ion  proqram,  a  te rmina l  tha t  i s  se lec ted  by  an  app l i -
ca t ion  program fo r  inpu t /ou tpu t ,  as  opposed to  a  te rmina l

that requested the program (see requesting terminal\.
Program-selected terminals can be either required (must be
a l loca ted  to  the  program before  the  program can run)  o r

acquired (al located dynamical ly to the program as i t  is

runn ing)  .

program termination code: A two character code provided

by  the  CCP when an  app l ica t ion  program has  been cance l led
by the CCP because of certain coding errors or program

logic errors, or because the system operator requested can-
ce l la t ion  o f  the  program.  Th is  code ident i f  ies  the  reason

for the cancellat ion (refer to Ihe CCP System Operator 's
Guidel.

protected f ield: A 3270 display f ield for which the display

opera tor  cannot  use  the  keyboard  or  opera tor  iden t i f i ca t ion

card  reader  to  en ter ,  mod i fy ,  o r  e rase  da ta .

PRUF terminal: A3275 or 3277 terminal whose last Put

opera t ion  was a  PRUF (program request  under  fo rmat )

P u t  o p e r a t i o n .  T h e  t e r m i n a l  r e m a i n s  a  P R U F  t e r m i n a l
u n t i l  a  n o n - P R U F  P u t  i s  i s s u e d  t o  t h a t  t e r m i n a l  o r  u n t i l  t h e
CLEAR key  is  p ressed.

record mode operations; Application program input and
outpu t  opera t ions  tha t  resu l t  in  a  s ing le  record  ( fo r  BSCA,

a  s ing le  record  o f  a  da ta  b lock)  be ing  moved in to  o r  ou t  o f

the program's record area.

requesting terminal: From the point of view of the applica-

t ion  program,  a  te rmina l  tha t  reques ted  the  program.  as

opposed to a terminal that is selected by the program (see

program-selected terminal).  Requesting terminals are

a lwavs  command te rmina ls .
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RVI: A signal from a receiving device to a device that is
t ransmi t t ing  to  in te r rup t  i t s  t ransmiss ion  as  soon as  poss ib le
(see Get  opera t ion) .

selector pen detectable (SPD) field: One of four classes of
f  ie lds  de f ined under  the  3270 D isp lay  Format  Fac i l i t y .  SPD
f  ie lds  a i low the  te rmina l  opera tor  to  en ter  da ta  by  us ing  the
selector pen.

Shutdown: The f inal stage of the CCP operation, during
which  the  CCP a l lows programs cur ren t ly  execut ing  or

scheduled to f inish processing, then closes f i les, adapters,

and communica t ion  l ines .

sign-on: The procedure performed at a terminal while i t  is
in  in i t ia l  mode.  Th is  p rocedure  may inc lude en ter ing  on ly
the  /ON command,  o r  en ter ing  the  /ON command w i th  a
password or other user-specif ied security data.

single requesting terminal (SRT) pragram.' A type of appli-
cation program under the CCP that can process a request
f rom on ly  one request ing  te rmina l  dur ing  i t s  execut ion .

SPD field: Selector Pen Detectable field.

SRT program: single requesting terminal program.

standby mode: fhe mode of a data (non-command) termi-
nal when i t  is not under control of a user program.

startup: The init ial  phase of the CCP operational stage,

dur ing  wh ich  a l l  necessary  in i t ia l i za t ion  occurs ,  inc lud ing

opening of disk f i les. adapters, and communication l ines,

and the completion of various tables and control blocks.

subhost: A telecommunications system which, while direct ly
cont ro l l ing  a  g roup o f  te rmina ls ,  i s  i t se l f  a  t r ibu tary  s ta t ion  to

another central orocessor.

symbolic f i le: A f i le reference (symbolic name) which

al lows, on separate executions of a program, reference to

dif ferent f i les, known asphysical f i les. A symbolic f i le is

related by the terminal operator to a specif ic physical f i le

by  means o f  a  IF ILE command.

symbolic subterminal name.' Symbolic names assigned to

ind iv idua l  components  o f  a  mu l t i component  te rmina l
(1 050). See master terminal name.

system task: A unit of work for the processing unit from

the standpoint of the CCP, consist ing of a CCP function
(as opposed to a user appl icat ion, or user task) that must

be performed by the CCP. such as communications
management.

fask.' See system task and user task.

task chaining. '  The process of requesting init iat ion of a CCP

task  f rom wi th in  a  cur ren t ly  execut ing  CCP task ,  w i thout

requ i r ing  sys tem or  opera tor  ac t ion .

task identi f  icat ion: An identi fying character associated

with a task which dif ferentiates between that task and

other  tasks  runn ing  concur ren t ly  under  the  CCP.

terminal attributes: Characteristics of a terminal from the

po in t  o f  v iew o f  the  CCP and CCP app l ica t ion  programs,

inc lud ing  b lock  length ,  record  length ,  da ta  fo rmat ,  and

other  in fo rmat ion .

terminal reference identifier: A unique two-character

identi f  ier, assigned to each terminal during the CCP assign-

ment stage, that is used by the CCP and the system operator

to  re fe r  to  a  spec i f  i c  te rmina l .  Any  o f  the  64  graph ic

EBCDIC charac ters  mav be  used.

translat ion: Under the CCP, conversion of the transmission

l ine  da ta  code ( i f  no t  EBCDIC)  in to  EBCDIC or  convers ion

f rom EBCDIC in to  t ransmiss ion  l ine  da ta  code.

tr ibutary stat ion: A secondary or non-control l ing device in

a  mu l t ipo in t  te lecommunica t ions  conf  igura t ion .

truncation: Loss of excess data when the length of data

rece ived f rom a  te rmina l  i s  g rea ter  than the  max imum input

length specif ied in the parameter l ist or when more data is

prov ided in  an  ou tpu t  opera t ion  than the  l ine  bu f fe r  fo r

the terminal can hold ( in BSCA record mode output opera-

t ions, i f  the output length exceeds the record length speci '

f  ied  in  the  te rmina l  a t t r ibu tes  se t ) .

unit record device: Under the CCP, the MFCU, 1442 Card

Read Punch.5203 and 1403 pr in te rs ,  MFCM,2501 Card

Reader, and 3741 Data Station direct ly attached.

unprotected f ield: A 3270 display f ield for which the ter-

mina l  opera tor  can manua l ly  en ter ,  mod i fy ,  o r  e rase  da ta .

user task: A unit of work for the processing unit from the

standpoint of the CCP, consist ing of a user program (as

opposed to a system function, or system task) that must

be executed by the CCP.

WCC: Write Control Character.

Write Control Character (WCC): A character used in con-
junction with 3270 write operations to specify that a par-

t icular operation, or combination of operations, is to be
performed at a display stat ion or printer.
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The following publications contain information that readers
may require to gain more detailed knowledge of System/3,
te leprocessing,  te lecommunicat ions equ i  pment ,  and
programming languages that can be used with System/3
and the CCP:

ccP

IBM System/3 Communications Control program System
Design G uide, cC2 1 -5 1 65

l8M System/3 Communications Control program General
I nformation Man ua l. GC21 "7 E7 B

IBM System/3 Communications Control program
Tenn i n a I Operator's G u i de, GC21 -7 58O

IBM System/3 Modets 8, 10, and l2 Communications
Control Program System Operator,s Guide, GC21-75g1

IBM System/3 Model l5 Communications Control
Program System Operator's Guide, GC21 761g

IBM System/3 Models 8, 10, and l2 Communications
Control Program System Reference Manual, GC21-7588

IBM System/3 Model l5 Communications Control
Program System Reference Manual, GC21-7620

l8M System/3 Communications Control Program
Mesuges Manual, GC21-5170 |

I
I

General System/3

. IBM System/3 Models 8, 10, 12, and l5 Components
R eference Manua l, G A21 -9236

. IBM System/3 Overlay Linkage Editor Reference Manual,
G C 2 1 - 7 5 6 r

. IBM System/3 Models l0 and 12 Control Programming
Macros Reference Manua I, GC21 -7 562

. IBM System/3 Model l5 System Control Programming
Macros Reference Manual, GC2 1 -7608

Appendix C: Bibl iography

MLTA and MLTA Terminals

. IBM System/3 Multiple Line Terminal Adapter RPO
Program Reference and Component Description Manual,
GC21-7560

IBM 2740 Communications Terminal Models I and 2
Com po nen t Desc r i p tio n, G A24-24O3

IBM 2741 Communication Terminal, GA24 3415

IBM 1050 Data Communication System Principles of
Operation, GA24-3474

IBM 3767 Models I and 2 Communications Terminal
Component Description Manual, GA27-3096

BSC and BSCA Terminals/Systems

ta General lnformation: Binary Synchronous Communica-
tions, GA27-3O04

. IBM 3270 lnformation Display System Component
Descr i pt i o n, G A27 -27 49

. IBM System/3 3735 Support Program Coding Manual ,
GC21-5096

. l8M 3735 Programmer's Guide, GC30-3001

. IBM 3740 ETAM/TCAM Programmers Guide,
GC21.5071

IBM 3741 Data Station Reference Manual . G421-9183

IBM System/7 RPQ Binary Synchronous Communica-
tions Module Programming Guide and Reference Manual ,
sc34 -1510

l8M System/7 System Summary, GA34-0002

I B M System /3 M u I ti I i n e /M u I ti po i n t B i na ry Sy nc h ro n ou s
Communications Reference Manual . GC21-7573
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Programming Language Manuals General Telecommunications

. IBM System/3 RPG ll Beference Manual. SC2 1-7504 . IBM Data Communications Primer. C20-1668

. IBM System/3 Subset American National Standard
coBoL. GC28.6452

. IBM System/360 lntroduction to Teleprocessing,
c30-2007

. IBM System/3 Disk Sort Reference Manual, SC21-7522 SIOC Channel Connected Systems

. IBM System/3 FORTRAN lV Reference Manual,
sc28.6874

. IBM System/3 Easic Assembler Reference Manual,
sc21 -7509

. l8M System/3 Model l5D Channel Connected Systems
Program Reference and Logic Manual , GC2 1 -51 99
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Table D-1 shows the decimal  and hexadecimal  va lues and
RPG ll codes that represent CCP communications opera-
t ions.  The fo l lowing symbols are used in the table to
represent operations:

Operation Symbols

ACC Accept Input
ACO Acquire Terminal
ANW Accept  No-Wai t  Input  (5704-SC2)

CPY Copy (3270 DDF only)
EAU Erase Al l  Unprotected (3270 DFF only)
EOF Force End-of-F i le  (RPG l l  on ly)
GET Get
GTA Get Terminal Attributes
INV  Inv i t e  I npu t
PCR I  Por t  Command Reouest  2

PNW Put-No-Wait
PTG Put-Then-Get
PUT Put
RE L Release Terminal
RTC Release and Task Chain 

-

SHO Shutdown Inqui ry
SPI Stop Inv i te lnput
TCH Chain Task Request (5704-SC2 onty)
WAT Wai t  Operat ion (Model  15 only)

Operation Modifier Symbols

CMD Command-mode Terminal
BLK Block -  send end-of-b lock (EOB)
DLY Shutdown Delay Inqui ry  Modi f ier
GENt Gerrer ic  Modi f ier  to  Acquire 2

KPL  Keeo  l i ne
MSG Message - end end-of-transmission (EOT)
NEL Not  End New Line
NNL Not  Star t  New Line
OVR Overr ide (3270 DFF only)
PRF Program Request  under Format (PRUF)
RVI Send reverse in terrupt  (RVl)
STA Set terminal attributes

I 
See tBM System/3 Model 1 5D Channet Connected Systems
Program Reference and Logic Manual. GC21-5199.

2 
5704-sc2 ontv

Table D- l  (Part  1 of  3) .  CCP Operat ion Codes

Appendix D: Operation Codes

Operation Value RPG I I
CodeDec Hex

ACC 4 0004 666D

ANW 68 0044 b b  D D

ACO I 0009 6661

ACO,CMD 4 1 0029 bbB l

ACO,STA 25 001 I 6bAl

ACO, CMD, STA 57 0039 66Cl

ACO,GEN 1 0 5 0069 b b  F l

1
ACO, GEN, STA 121 0079 b b G  I

CPY 66 oo42 66DB

EAU 82 0052 b6EB

EOF b6GA

GET 0001 666A

GET.RVI 1 7 001 1 bbAA

GTA d 0008 666H

I N V 5 0005 666E

PCR 
'

58 0034 b b C K

PNW b 0006 666F

P N W , N E L 262 01 06 6A6F

PNW,NNL 5 1 8 0206 bBbF

PNW,NNL,NEL 774 0306 6C6F

PNW,BLK 38 0026 6bBF

PNW,BLK,N  E  L 294 01 26 64BF
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Operation Value R P G  I I
CodeDec Hex

PNW,BLK,NNL 550 0226 UBBF

PNW,BLK,NNL ,NEL 806 0326 6CBF

PNW,MSG 54 0036 6bcF

PNW,MSG, INV 666W

PNW,MSG, INV,OVR 6H6W

PNW,MSG,NEL 3 1 0 01 36 UACF

PNW,MSG,NNL 566 0236 bBCF

PNW,MSG,NNL,NEL822 0336 bccF

PNW.MSG.OVR 2102 0836 6HCF

PNW.MSG,OVR,PRF21 66 0876 6HGF

PNW,MSG,PRF 1 1 8 0076 66GF

PTG 3 0003 666C

PTG,NEL 259 01 03 6A6C

PTG,NNL 5 1 5 0203 6B6C

PTG,NNL ,NEL 7 7 1 0303 bc6c

PTG,MSG 51 0033 '66CC',

PUT 2 0002 6668.

PUT,NEL 258 01 02 6AbB

PUT,NNL 5 1 4 0202 UBUB

PUT,NNL ,NEL 770 0302 6CbB

Operation Value R P G  I I
CodeDec Hex

PUT,BLK 34 oo22 66BB

PUT,BLK,PRF 98 0062 b b F B

PUT,BLK,NEL 290 0122 bABB

PUT.BLK,NNL 546 0222 6BBB

PUT,B  LK ,NN L ,N  EL 802 0322 6CBB

PUT,MSG 50 0032 bbCB

PUT,MSG, INV bbcs

PUT,MSG, INV.OVR 6HCS

PUT,MSG,NEL 306 0132 bACB

PUT.MSG,NNL 562 0232 bBCB

PUT.MSG,NNL,N  EL 8 1 8 0332 6CCB

PUT,MSG,OVR 2098 0832 6HCB

PUT,MSG,PRF 1 1 4 QO72 bbGB

PUT,MSG,PRF,OVR2162 o872 6HGB

R E L 1 0 000A 666K

R E L . K P L 26 001 A 6bAK

RTC 74 004A b b  D K

SHO 0 0000 6b00

SHODLY 256 01 00 bA00

SPI 1 025 0401 UD64

TCH 42 002A bUBK

WAT 20 001 4 6bAD

Table D-1 lPatt 2 ol 3). CCP Operation Codes

Table D-1 (Part  3 of  31.  CCP Operat ion Codes



Table E-1

Table E-2

Tables E-3,
E-4.  and E-5

Table E-6

Table E-7

This appendix codta ins summary tables of  return cooes
issued to application programs by the CCP following tele-
communications operations. (See index entry return codes,
for references to additional information.) The followinq
summary tables are prov ided:

Appendix E: Return Codes

On data transfer operations, input and/or output data
accompanies the following return codes, and no others:

o ,  1 , 2 , 3 , 6

Negative Return Codes

In most cases, when the CCP encounters an error condition,
it stops processing the operation and returns a negative
return code, Therefore, if concurrent error conditions occur,
the CCP returns a code for only the f irst error condition
detected.

The results of the data transfer for any operation yielding
a negative return code are unpredictable, except that a
translation error on an output operation always indicates
the data has not been transmitted.

For BSCA, a negative return code always terminates the
current  t ransmiss ion wi th the terminal ,  except  for  a
t ranslat ion error  on a Put  operat ion.  l f  a  t ranslat ion error
occurs when data is  being sent  to  a terminal ,  the l ine is
st i l l  connected to the terminal .  Except  for  the t ranslat ion
error, a Put Message should not be issued if you are trans-
mitting when a negative return code occurs and another
Get should not be issued unless you wish to re-establish
communicat ion wi th the terminal .

See Put-Then-Get operation under Operations in Chapter 2
for information about the meaning of negative return codes
for that operation. See also index entry return codes,
negative (DFF).

Use of Data Truncated Return Code in 3270DFF

The data t runcated (hex 01 )  returr r  code has a specia l
meaning in  programs using the 3270 Display Format
Faci l i ty .  l f  th is  return code is  received f rom a Get  or
Accept  lnput  operat ion.  i t  ind icates that  the maximum
input  length g iven in the parameter  l is t  for  the operat ion
was less than the total length of all the fields the program
should have expected, as defined by the last Put Message
or Put Overrides (with select input f ields) operation.

Success/Exception Conditions Return Codes

Common l/O Error Return Codes

Unique 3270,3735,  and 3741 BSCA t /O
Error Return Codes

Success/Exception Return Codes Per Opera-
t ion Type

Common l/O Error Return Codes Per Opera-
t ion Type

Tables E-8,  3270,3735,  and 3741 t /O Error  Return
E-9, and E-10 Codes Per Operation Type

Table E-l 1 Contents of Effective Input Length Field
and Record Area Per Operation Type and
Return Code

Tables 1"3 include a suggested program action for eacn
CCP return code.  The recommended act ions are as fo l lows:

Cont inue normal  processing

Attempt to determine the cause of the
error and retry the operation if appropriate;
otherwise go to the next logical operation

I  Note :  l f  the  fa i lu re  tha t  caused the  er ro r  con

i  d i t ion  is  no t  cor rec ted  be fore  the  re t ry ,  the
I

I  same er ro r  may occur  on  the  re t ry .

A3 Do not  re issue the  opera t ion  to  th is  te rmina l

A4 Go to  End-o f -Job as  soon as  log ica l l y  poss ib le

A5 Process according to the requirements of

the  app l ica t ion

A6 Process  da ta  un t i l  EOT on the  te rmina l  fo r

wh ich  da ta  i s  pend ing

A7 lssrie a Get operation or go to End-of-Job
Retu rn  Codes  E - l



The data  t runcated  re tu rn  code does  no t  necessar i l y  mean
tha t  more  da ta  was en tered  f  rom the  te rmina l  than was
rece ived by  the  program.  A  s i tua t ion  cou ld  ex is t  where  a
second fo rmat  was Put  to  the  te rmina l  w i thout  c lear ing  a
fo rmat  tha t  was  a l ready  there .  The te rmina l  opera tor
cou ld  key  on ly  f ie lds  in  the  second fo rmat ,  the  sum o f
wh ich  was less  than the  length  the  program expec ted .  The
data  t runcated  re tu rn  code mav be  re tu rned f rom the
opera t ion .

0 0000 00 Successful operation

1 0001 01  DATA TRUNCATED:  Data  was t runcated ;  fo r  inpu t  opera t ions ,  A2

the length of the data was greater than the input length specif ied
in  the  parameter  l i s t ;  fo r  ou tpu t  opera t ions ,  the  length  o f  the
data was greater than the length of the teleprocessing l ine buffer.

2 0002 02 ECrT:  Input  operat ion was successfu l  (EOT was received) ,
or  non-PRUF program request  data was returned to a
PRUF program at  program request  t ime.

3 0003 03 DATA TRUNCATION AND EOT: Data t runcat ion occurred on A2
th is  operat ion and EOT was received.

4 0004 04 SHUTDOWN REOUESTED: The system operator has requested ,A4
CCP shutdown. The requested operation has not been performed.

5 0005 05 DATA PENDING: The operat ion was issued to a terminal  on a Ao
BSCA l ine which is  current ly  contro l led by another  terminal
in  use by your  program ( l ine awai t ing EOT).  An Inv i te Input  was
issued to a terminal  which is  current ly  awai t ing an EOT. A Put
or  Get  of  a record or  b lock was issued to another  terminal  on the
sarne l ine.  Put  or  Get  operat ions wi th the previous terminal  must
be cont inuecl  unt i l  EOT is  t ransmit ted on the l ine.

6  0006  06  TERMINAL  INTERRUPT/RVI :  A  t e rm ina l  i n te r rup t  (MLTA)  A5

or RVI (BSCA) has been received from the remote station. The
operat ion was successfu l .  For  BSCA terminals,  th is  return code
indicates that  the RVI was received af ter  the in i t ia l  posi t ive re-
sponse to addressing.  An RVI to addressing wi l l  resul t  in  -14 for
CPU, -40 for  3735,  or  -20 to -28 tor  327O.

7 0001 07 3270 CLEAR: The terminal  operator  at327j  pressed the CLEAR A5
key (see 3270 Component Description, GA27-27491.

8  0008  08  TERMINAL  NO LONGER AVAILABLE:  Command  i n te r rup t  43
mode was entered and the terminal  operator  re leased ( /RELEASE

command) the terminal .  The terminal  is  no longer avai lable to
th is  program.

Table E-l (Part 1 of 2). Success/Exception Condition Return Codes

E-2

A1

A 1

CCP RETURNCODES

Description
Program
ActionDec Hex RPG I I



CCP RETURNCODES

Elescription
Program
ActionDec Hex R P G  I I

09 0009 09 TERMINAL OFFLINE: The requested terminal  has been var ied 43
of f l ine and is  not  avai lable to th is  program.

10 0004 10 STOP INVITE INPUT SUCCESSFUL: The request  to  s top Inv i te Ai
Input  was successfu l ;  the Inv i te input  has been cancel led.

11  0008  11  ACOUIRE TERMINAL  FA ILED:  The  a t t emp t  t o  acqu i re  a  t e rm ina l  41
for  th is  program has fa i led.

12 000C 12 CHAI N TASK OUEUE FULL:  The maximum number of  chain task A2
requests are a l ready queued;  th is  chain task request  cannot  be
accepted.

13  000D 13  INSUFFIC IENT TP  BUFFER:  I nsu f f i c i en t  TP  i s  ava i l ab le  t o  queue  Az
th is  reouest .

14 OOOE 14 CHAIN REOUEST DATA ACCEPTED SUCCESSFULLY: An opeTa.  41
tion to accept the data from a chain task request was successfu,.

15 000F 15 CHAIN REOUEST DATA TRUNCATED: The data associated wi th A2

a chain task request  was t runcated.

16  0010  16  NO DATA RETURNED ANW:  The re  i s  no  da ta  ava i l ab le  f r om

invi ted terminals,  program requests,  or  task chain operat ions
when accept no-wait input was used.

17  0011  17  SHUTDOWN PENDINGT Shu tdown  de lay  has  been  en te red ,  and  A1

the delay t ime has not  expi red.

Table E-l (Part 2 of 21. SuccesVException Condition Return Codes

Re tu rn  Codes  E -3



CCP Return Codes

Description Program
Action

Dec Hex RPG I I

-1 FFFF 0J DATA CHECK: Data was received incorrect ly ,  checking A2
error condition detected.

-2  FFFE 0K  INVAL ID  CHARACTER:  (1 )  Du r i ng  t rans la t i on  o f  da ta ,  A2
an inval id  character  was found.  (2)  An inval id  ASCII
character has been detected by BSCA.

-3 FFFD 0L LOST DATA: Data received was lost because it exceeded A2
the s ize of  the input  buf fer .

-4  FFFC 0M PERMANENT BSCA ERROR:  Opera t i on  f a i l ed  because  a  A2
permanent error condition was detected.

-5 FFFB 0N ABNORMAL RESpONSE: An inval id  response was received Az
from the remote station.

-6 FFFA 0O TRANSMIT/RECEIVE ABORT: Data t ransfer  fa i led and the A3
te leprocessing l ine has been c losed.  CCP has var ied of f l ine a l l
terminals on th is  l ine.

-7  FFF9  0P  NO RESPONSE TO POLL ING/ADDRESSING:  The  se lec ted  A2
terminal  does not  respond to pol l ing or  addressing.

-8 FFFS 0O TEXT TIME OUT: The terminal  does not  respond to at tempted A2
data transfer.

-9 FFFT 0R WAIT TIME EXCEEDED: Data not  sent  or  received before Az
EOT wi th in a speci f ied t ime f rame. Note:  l f  us ing 3270,
ret ry  (program act ion A2) is  not  a l lowed.  Go to End-of-Job
as soon as logical ly  possib le.

-10  FFF6  1  )  NO CONNECTION:  Unab le  t o  es tab l i sh  a  connec t i on  w i th  A2
the remote station.

-11  FFF5  1J  INVAL ID  lD 'S :  The  lD  exchange  w i th  t he  remo te  s ta t i on  Az
fa i led .

-12 FFF4 1K ABORT. DISCONNECT: The swi tched l ine connect ion to A2
the remote station has been lost.

-13 FFF3 1L ADAPTER CHECK: A hardware check occurred on the A2
teleprocessing I ine adapter.

-14  FFF2  1M NEGATIVE RESPONSE TO ADDRESSING:  The  remo te  A2
terminal has an error condition which prevents it from
successfully receiving data. For the 3284,3286 and 3288
printer components of the 3270 system. this return code
indicates the pr inter  is  busy.

-91  FFA3  9J  OPERATTON NOT PERFORMED (Bpc  i l  SpECIAL) :  A2
The operattion was not performed because indicator 91
was set on by a previous operation and was not set off.

Table E-2. Common l/0 Error Return Codes
E-4



CCP RETURNCODES

Description
Program
ActionDec Hex RPG I I

.-19 FFED I R A poll for status was performed by the system to get the
status from a terminal after a put operation failed. The
terminal did not respond with the status.

-2O FFEC 2l  Device unavai lable or  not  ready.

-21 FFEB 2J Not used. This return code is not returned to the user. lf CCP
detects this condition. an operations message is displayed
fo l lowed bV a2F terminat ion code.

-22 FFEA 2K Equipment  check;  device end.

-23 FFE9 2L 3270 detected a BSCA error. I

-24 FFES 2M Control check; data check.

-25 FFET 2N Data check on copy command.

-26 FFEO 20 Operation check-copy command.

-27 FFE5 2P Device busy wi th copy command.

-28 FFE4 2A Control check, operation check, data check during copy
command.

A2

-29 FFE3 2R lnvalid data from 3270 using DFF. This return code is caused A2
by the terminal operator pressing the TEST REO key on the
3270 keyboard.

t  
3271 

"nr**r ,  
l ine errors wi th NAK, and CCP retransmits a number of  t imes.  3275 answers l ine errors wi th EoT. and CCp

places the terminal  in ERP wi thout  doing any retransmissions.

Table E-3, Unique 3270 BSCA UO Error Return Cod€s

A2

A2

A2

A2

A2

A2

A2

Retu rn  Codes  E -5



CCP RETURN CODES

Description
Program
ActionDec Hex R P G  I I

-40

-41

-42

-43

-44

-45

-46

F F D S

F F D T

F F D 6

F F D S

FFD4

F F D 3

FFD2

4 l

4J

4 K

4 L

4M

4 N

40

Attempted send before receive.

Inval id  character .

Buf fer  over f low.

D isk  f u l l .

Di rectory fu l l .

Undef ined header.

3735 d isk error .

A7

A2

A2

A5

A5

A2

A2

Table E-4. Unique 3735 BSCA l/O Error Return Codes



CCP RETURN CODES

Description
Program
ActionDec Hex R P G  I I

-50

-51

-52

-53

-54

-55

-56

-57

-58

-59

-60

-61

-62

-63

-64

-65

-66

F F C E  5 l

FFCD 5J

FFCC 5K

F F C B  5 L

FFCA 5M

FFCg 5N

FFCS 50

FFCT 5P

FFC6 50

FFCs  5R

F F U  6 )

FFC3 6J

FFC2 6K

FFC1  6L

FFCO 6M

F F B F  6 N

F F B E  6 0

Transparenc,; erroi. occurred.

No activity in 20 seconds.

Data check.

Received l ine b id error .

Wrong length error.

Reset was pressed on 3741.

Security check.

Disk overflow.

Bad extent error.

Both stat ions t ransmit .

Length error.

No record found on d isk.

Seek error.

Read error.

Write error.

Not  ready.

Diskette write protected.

A2

A2

A2

A2

A2

A5

A5

A5

A2

A7

A2

A2

A2

A2

A2

A2

A2

Table E-5. Unique 3741 BSCA l/O Error Return Codes
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Relurn Code

Operation

ACO CPY EAU E O F G  E T , GTA I N V

E F  F L R € C A E F F L R E C A € F F L R ECA E F F L R E C A E F F L RECA E F F L RECA E F F L R E C A E F  F L RECA

o
L I N DATA A T R  I D NC L I N DATA N C NC N C NC L I N DATA L I N ATTRS N C NC

1 - Truncaled L I N '
i rN - '

DATA'
64rA'

L I N '
L I N .

D A T A -
DATA.

L  I N '

L  I N - .

DATA'
oatn-" L I  N ' DATA'

2 -  EOT/hon'PRUF data
L I N DATA L I N D A T A L I N DATA

3 truncated-EOT?
L I N ' DATA. L I N ' DATA L I N ' DATA

4 -  Shutdown
N C 3 NC

B L A N K i I N V
N C
B I-qN K

5 -  Data  pend ing N C
ze-E-o

NC
B L A N  K

6 B V I

7  -  C L E A R  k e y
Z E R O

NC
ELAN K Z E R O

N C
B L A N  K Z E R O

NC
E L A N K

I  -  Re leased
NC
E L A N K

N C
E L A N K

NC
B L A N K

I  Termrna l  o i { l ine
N C N C N C NC N C NC N C NC

NC
Z E R O

NC
EIISi-r'r r N C NC

l0 Stop Invi te lnoul
Z E R O B L A N K

1 1  -  Acqu i re  fa i  ed
N C N C

I  2  -  Cha in  queue fu l l

l3 -  Insuff ic ient
TP but ier

l 4  - -  Cha in  da ta

aeeoted L I N DATA L I N DATA

' 1 5 - C h a i n d a t a

t runcat€d L I N ' DATA L I N ' DATA

16 No data ( / \NWl N C
B L A N K

-n - All negative

return codes Z E  R O B L A N K Z E R O B L A N K N C NC N C NC ZERO B L A N  K

Legand:

L l l l

I r-rru'
I r-r r,r "

E F F L  , ,  l t t J V

, N c
I  Z E R O

A T R I D

, DATA

\ onra'
R E C A  . )  D A T A '

/  
E L A N K

,. ATTRS

Actua l  leng th  o f  anput  da ta  rece ived in  the  record  area .
Data  was t ru rca ted  the  va lue  shown is  the  max imurn  input  leng th .
Data  was t runcated  the  va lue  shown is  the  ac tua l  leng th  o f  da ta  rece ived in  the  record  area
Count  o t  ou ts tandang Inv i to  Inpub.

l'{o change.

Set  to  zero  by  rhe  CCP_

At t r ibu tes  ldent i f  ie r .

I )a ta  rse ived f rom te rmina l .

Data  rece ived f rom te rmina l  up  io  max imum inpur  tenmh.

Data  re€ ived l rom the  re rmina l ,  up  to  the  tas t  f ie ld  thar  rcu ld  f i r  in  the  record  area .
Set  ro  b lanks  {X '40 ' }  by  rhe  CCP.

Termina l  a t t r ibu tes  in fo rmat ion  (21  Fs i t rons l

i T h e  
r o p  s y m b o l  r s  l o .  n o ^  D F F  p . q r a m t ;  r h e  b o t t m  s y m b c t  r s  t o r  O F  F  p r o g , a h s

- N o r  
a p p l r c a b l e  f l r  O F F

3 R e i u r n s  
l h e  n u m & ,  o l  o u B r a r d i n g  ' n v r t . s  ( 5 7 @ . S C 2 r

Table E'l1 {Part 1 of 2). Contents of Eflective Input Length Field and Record Area Per Operation Type and Return Code

Re tu rn  Codes  E - l 3



operatron

R E L ;;; t*

R€rurn Code ;i T -,* ;;,; E F F L ;;;;T;;; E F F L

Table E -1 1 (Part 2 of 21. Contents of Effective I nput Length F ietd and Record Aroa Por Oporation Type and Return Code

PUT

2  E O T / N o n  f , R U F d a t a

r r r '  I  oa ra

9  T e , r n r n a l  o i t l , n e

l 1  -  A c q ! r e i a , l e d

1 3  I n s u f t , c , € n t

\
E F F L

I
*aao 

\

I

L I N
L I N '
L I N ' .
# I N  V
N C
Z E F O
A T R I O
D A ]  A
D A T A -
D A T A . '
B L A N K
A T T R S

t u l u a l  l e n g l h o l  n p u t d a t a  r e c e r v € d r n  t h e  r o c o r d a r e a

Data  was tuncated  lhe  va lue  shrwn rs  rhe  maxrmum npur  lenqth

Dala  was t runca led  lhe  va lu€  shown rs  lh€  ac tua l  l€ng lh  o l  da ta  recerved n  the  reco .d  a rea

C.un l  o l  ou ls landrng lnv r re  Inpurs

No change

S€t  lo  zero  bv  the  CCP

At tnbutes  lden i , f re r

Data  reerved t rom rermrna l

Oata  rece lved i rom te rmrna l  up  10  maxrmum Inpu l  lenq th

Data  rec€rved f rom the  te rmrna l ,  up  lo  rhe  las t  f re ld  tha i  wou ld  t r l  ,n  rhe  r .cord  a ,ea

s€t  to  b lanks  (X '40 ' )  by  rhe  CCP

Termrna l  a l t f rbu tes  In to rmat ron  {21  oosr .ons)

lTne top  symboi  s  to r  non DFF soqamr ;  the  h t tom symbl  r r  to r  DFF programs

2The top  symbol  s  fo r  Put  Fr lo i l  o l  lhe  oFra t ron ;  leh  b lom symbl  rs  io r  th€  Ger  p . r ion  o{  ihe  o f ra r ron

3Not  
app l rc .b le  k ' r  OFF

4Returns  
lhe  number  o f  ou t (andrng rnvr res(5704 SC2 on ly ) .
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/F ILE command
command mode message/response
orefixes A-3

descript ion 3- 16
/MSG command mode message/response
orefixes A-3

/NAME command mode message/response
prefixes A-3

/NOO command mode message/response
prefixes A-3

/OFF command
command mode message/response
prefixes A-3

descript ion 3-20
/ON command mode message/response
prefixes A-3

/O command mode message/response
prefixes A-3

/RELEASE command mode message/response
orefixes A-3

/RUN command mode message/response
orefixes A-3

-91 return code 6-5
$$CCPFILE

definit ion B-1
generation/init ial izat ion 1-1

$ccPAU 7-16
$ccPDT 8-61
$cc4z9 7-16
$EBSC generation statement considerations,
CPU attachment A-5

$EBSD generation statement considerations,
CPU attachment A-5

$ECOM macro  7-19
$ECPL macro 7-19
$ECSC generation statement considerations,
CPU attachment 4-6

$ECSD generation statement considerations,
CPU attachment 4-6

$EEOU macro 7-19
$EMLA generation statement considerations,
CPU attachment A-5

$EMLD generation statement considerations,
CPU attachment A-5

$ETNT macro 7-19
$ETRC macro 7-19
$ETUB macro  7-19
$NCIO macro

descript ion 7 -8

examples of use 7-12
$NCOM macro  7-1
$NOPV macro 7-3

$NPL macro 7-6
$NPLO macro 7-2
$NRTV macro 7-3
$SlT  macro  2-17

ACCEPT (COBOL programming
restriction ) 4-15

accept input operation
count of outstanding invite inputs 2-28
data with program request 2-29
description 2-28
for chain task requests 2-29
maximum input length 2-28
MRT programs 3-3
never-endingprogram 3-4
put with invite input
consideration 6-12

relation to invite inout 2-28
RPG i l  6 -13
when allowed 2-28
3270 DFF 2-28,8-53

accept-no-wait operation
description 2-30
use of third parameter list field 2-3

access value, disk f i les 9-19
acquire terminal operation

(see also generic acquire terminals
ooeration)

descriot ion 2-36
mult icomponentterminals 2-6
RPG l l ,  opera t ion  code 6-13
set attributes 2-36
use of third oarameter l ist f ield 2-3

adding records to disk f i les 9-8, 9-10
address of CCP user programs (Model
1 5 )  9 - 1

address table, relocation 7-17
address, record area 2-4
AID (attention identi f icat ion) character

definit ion B-1
input record format (3270 DFF) 8-21

allocation
BSCA l ine 2-14
BSCA switched l ine 3-17
MLTA l ines 2-12
MLTA switched l ines 3-20
status (get attributes) 2-33

Index

l ndex x-1



alphameric dara, defining (3270 DFF) g-17 basic assembler programming for CCp
alphameric f ield descript ion 7-1

characterist ics (3270 DFF) 8-5 examples of using gNCIO 7-12
characterist ics (3270 DFF), by f ield macro support mnotes 7-14
type 8-6 programming restr ict ions 7-.14

RPG l l  EXIT/RLABL interface 6-27 batch processing 3-8
answering a cal l  on a switched l ine 3-17 bibl iography C-1
application program binary synchronous communications 2_.13

examples of logic 3-8 blank symbolic terminal name 2-s
standard interface to CCP 2-1 blank terminal name, use in SRT program

APPLY CORE- INDEX,  COBOL programming log ic  3 -9
consideration 4-15 block mode

array name {RPG l l)  6-9 input operations 2-14
array, parameter length of record area 2_16

extension specif icat ions (RPG l l)  6-9 terminal attr ibute 2-33
FORTRAN 5-2 block mode operations, definit ion B-1
loading (RPG l l)  6-9 BSCA (binary synchronous communications

ASCII data, translat ion 2-8 adapter)
assembler (see B,ASIC Assembler) input operations 2-14
asslgnment control statement considerations l ine, al locating 2-14

CPU-CPU attachment 4-6 output operations 2-16
32lO DFF 8-58 record mode operations 2-B

assrgnment stage BSCA switched l ine
definit ion B-1 al location 3-17
descript ion 1-2 exchange identi f icat ion characters 3_'17

asynchronous communication 2-12 invite input operation 3-17
attachment confrgurations, cPU-cPU A-2 program-selected terminals
attention f ields (3270 DFF) 8-10 (example) 3-19
attention identi f icat ion character (see AID requested terminals (example) g-17
character) BSCA terminals

attr ibute (3270), definit ion B-l attr ibutes 2-6
attr ibute character-(3270 DFF) communicating with 2-13

defining 8-1 1 oevice control characters 2-13
definition B-1 record seDarator character 2-19
terminating 8-11 BSCALINE assignment statement

attr ibutes identi f ier considerations
program 3-4 CpU attachment ,4-6
sett ing in COBOL 4-7 CPU attachments 4-6
sett ing in FORTRAN 5-5 3270 DFF 8-58
sett ing in RPG l l  6-3 BSCATERM assignment statement

attributes set, terminal 2-6 considerations, cpu attachment ,4-6
attr ibutes, terminal (see terminal BSYPRT (busy printer) support 2-17
attributes) BTAM-to_ccp message sequence examples 4_6

ATTRID buffer
$NCIO macro  7-12  l ine  2-7
$NPL macro 7-6 TP (3270 DFF) 8-59

auto answer 3-17 busy printer (BSypRT-yES) support 2-17
auto cal l  3-17
automatic skio

cursorpos i t ion ing  8-16
input f ields (3270 DFF) 8-26
output/ input f ields (3270 DFF) 8-26

x-2



cal l

auto 3-17
manua l  3 -17

CALL statement
coBoL 4-9
FORTRAN 5-8

calling on a switched line 3-17
cal l ing the communications service
subroutine

coBoL 4-9
FORTRAN 5.8
RPG l l  (see desired RPG l l  subroutine)

carr iage return (RPG l l  op code
modif iers) 6-10

carriage return and idle characters 2-11
CCC (see copy control character)
ccP

introduction 1-1
operation codes, RPG l l  6-10
relation to other programs, display
format facility 8-59

standard application program
interface 2-1

CCP operations summary D-l
CCP stages t-1
CCP-Io-BTAM message sequence examples
CCP work area field in parameter list 2-4
ccPclo 4-9
ccPFro 5-8
CCPFMT 8-64
channel-connected systems (see pORTLINE)
character-oriented keys (3270) 8-60
characteristics ot 3270 DFF fields

description 8-5
input fields 8-8
output fields 8-6
output/ input f ields 8-9
selector pen fields 8-10

checking return codes, recommended (see
return codes)

checkpoint/restart restriction 4-15
classes of f ields (3270 DFF) 8-4
classes of terminals 3-1
clear before writing 8-23
CLEAR key (3270)

terminal operator actions 8-60
CMCST CCP support 1-3
COBOL

communications service subroutine
(ccPclo) 4- ' t ,  4-9

compil ing and l ink edit ing 9-1
CONSOL,  use  4-15
count of outstanding invite inputs 4-7
determining the disk access value g-25
examining returned information 4-11
parameter list 4-4
programpreparation 9-1
programming considerations 4-15
programming examples

MRT program 4-24
SRT program 4-17
3270 DFF program 8-100

record area 4-1
return code 4-3
setting the contents of the parameter
list 4-4

A-6

COBOL (Continued)
setting the contents of the parame_ter
list, example 4-7

setting the record area 4-j
use of the standard interface 4-1

combined f i les RPG l l  SPECTAL
defining 6-5, 6-7
put-then-get operation 6-19

command interrupt mode, definit ion B-1
command mode

CPU attachment considerations A-3
definit ion B-1
message/response prefixes A-3
message sequences, BTAM-to-CCP A-6
requestingterminal 3-2
switched lines 3-17

command terminal 3-1
command terminal, definit ion B-1
comments 8-26, 8-40
common l/O error return codes E-4, E-9
common values, generate equates ($NCOM
macro) 7-1

communicating magnetic card SELECTRIC
typewriter (CMCST) 1-3

communicating with MLTA terminals 2-13
communication line buffer (see line buffer)
communications interface

basic assembler 7-1
co80l 4-1
FORTRAN 5-1
general descript ion 2-1
RPG I I  EXIT /RLABL 6 .24
RPG II SPECIAL 6-2

communicationsmanagement, definit ion B-1
communications operation, performing 2-1
communications programming topics 3-1
communications service subroutines

coBoL (ccPcro) 4-1,4-9
definit ion B- l
FORTRAN (CCPFIO) 5-8
general descript ion 2-2
R P G  I I

SUBRgO 6-26
SUBRg1 6-23
SUBR92 6-3
SUBR93 6-3

COMPILE OCL statement 9-1
compile t ime array 6-9
compil ing and l ink edit ing 9-1
compil ing chain task requesting
programs 6-27

concentrator function A-1
configurations, CPU-CPU attachment A-2
CONSOL

(see also 3277, 54711
coBoL 4-15
FORTRAN 5.13
put-then-get 4-15, 5-13, 6-32
RPG il 6-32
symbolic f i les with 3-17
symbolic terminal name 2-5

x-3



console output operations, maximum lengths
put 2-22
put-then-get 2-24

contanuation
display control form entry 8-2S
field definition form entry 8-28, 8-37
specif icat ion (RPG l l  SPECTAL) 6-8

control characters
device 2-21
l ine 2-7, 2- '13
3270, handling without 3270 DFF 4-17,
5 - 1 5 . 6 - 3 2

control stat ion. definit ion B-1
control led termination of user
program 2-49

copy control character (CCC)
definit ion B-1
selecting 8-52

copy operation (3270 DFF) 8-50
copy operation (3270 DFF), RPG l l  6-13
copy operation, definit ion B-1
copying the load module (program
preparation) 9-6

core index
APPLY CORE. INDEX (COBOL)  4_15
disk f i le consideration 9-8. 9-1 1
RPG il 6-32

count of outstanding invite inputs
accept input operation 2-28
coBol 4-7, 4-13
F O R T R A N  5 - 5 , 5 - 1 3 , 5 - 2 7
get operation 2-19
an oarameter l ist 2-3
mult iple requesting terminals 3-13
put-then-get operation 2-23
RPG l l  programming considerations 6-31
stop invite input operation 2-31

CPU (central processing unit)
attached to CCP

command mode A-3
data mode A-5
procedure for issuing program
requests A-5

device control characters 2-13
CPU-to-CPU attachment

assignment considerations A-6
attachment configurations A-2
command mode attachment A-3
concentrator function A-1
data mode attachment A-5
generationconsiderations A-5
programming considerations A-2
recommendations and examples (8TAM) A-6
store-and-forw:rd function A-1
subhost function A-1

creating a direct f i le (restr ict ion under
Mode ls  10  and 12)  9 -8

cursor oosation
autoskio 8-1 6
f ieldname for ini t ial  posit ioning 8-23
put override 8-45

cursor, definition B-2

data
defining (3270 DFF) 8-17
numer ic  (3270 DFF)  8 -19
user output area 8-46

data (entrv on f ield definit ion
form) 8=28. 8-37

data code translat ion 2-7
data entry appl icat ion, definit ion B-2
data entry at terminal (3270 DFFI 8-17
data f ield length (3270 DFF) 8-1 1
data length (PRUF) 3-7
data management modules (Models 10
a n d  1 2 )  9 - l

data mode
attached CPU A-5
definit ion B-2
point-to-point BTAM-to-CCP example A-1 1
requesting terminal 3-2

data mode escaoe
definit ion B-2
RPG l l  programming consideration 6-30

data mode escape sequence command mode
message/response prefixes A-3

data mode message sequences,
BTAM.tO-CCP A-6

data passed to the application program
(3270 DFF) 8-17

data set number 3-17
data source (3270 DFF)

output/ input f ields 8-26, 8-37
SPD f ields 8-27

data terminal 3-1
data terminal. definit ion B-2
data transfer

input 2-6
output 2-8

data translat ion
input 2-7
outout 2-8

data-truncated return code E-1
data truncation

input 2-7
output 2-8
return code use E-1

data with program request
maximum length 2-7, 2-29
requesting terminal 3-2
symbolic f i les 3-17

decimal values, CCP operation codes D-1
dedicated program

definit ion B-2
general descript ion 3-5

default TERMATTR statement 2-37
defining attr ibute (3270 DFF) 8-1 1
defining data (3270 DFF) 8-17
defining elementary data items
(coBoL) 4-1

defining macro instruct ions, symbols
used (BAL) 7-1

defining RPG l l  SPECIAL f i les 6-5
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defining the parameter l ist (array)
coBoL 4-1
FORTRAN 5-1
RPG i l  6-9

demand f i le  (RPG l l  SPECIAL)
defining 6-7
performing CCP operations 6-13
put-then-get operation 6-19

designator character 8-1 1, 8-1 4
designatorcharacter, definit ion B-2
deta i l  ou tpu t  (RPG l l  SPECIAL)

defining the f i le 6-l
performing CCP operations 6-16. 6-j9
put-then-get operation 6-19

detectabfe characterist ic B27O DFF
fields) 8-4

detectable field (see selector pen
detecrable field)

determining terminal attr ibutes (see get
attr ibutes operation)

device
device-busy, 3284/3286 printer 2-17
device control characters

BSCA terminals 2-13
carraage return and idle
characters 2-11

CPU to CPU 2-13
MLTA typewriter terminals 2-12
outout data 2-8
record separators 2-1O, 2-12
tab characters 2-11

device, display control form entry (3270
DFF f ields) 8-22

device, f i le descript ion specif icat ion
( R P G  I I  S P E C I A L )  6 - 8

DFF (3270 display format faci l i ty)
invite inout with 2-27
out-no-wait with 2-26
put with 2-22
RPG l l  SRT inquiry example 8-95

diagnostic messages
basic assembler macro support
mnotes  7-14

programming languages (see program
language reference manual)

direct f i le, restr ict ion in creating
(Mode ls  10  and 12)  9 -8

disconnecting switched lines 3-2O
disk devices, requests for programs that
use (see also disk f i les; disk unit)

disk f i le recovery program 9-8, 9-11
disk f i les

access value (FILES kevword of PROGRAM
statement) 9-1 9

adding records 9-8, 9-10
considerations 9-8, 9-10
index sort 9-8, 9-10
load ing  as  consecut ive  ou lpu t  9 -10 ,  9 -13
load ing  d i rec t  f i l es  (Mode ls  10  and 12
restr ict ions) 9-8. 9-1 1

disk f i les (Continued)
master core index 9-8, 9-12
mult ivolume (not supported under CCP)
online requirements 9-8, 9-10
o p e n i n g  9 - 8 , 9 - 1 0
organizations and methods of
access 9-1 I

recovery 9-8, 9-1 1
sharing between program
level/part i t ions 9-8, 9-1 1

sharing Model 15 considerations 9-14
shar ing  Mode ls  10  and 12
considerations 9-14

u p d a t i n g  9 - 8 , 9 - 1 2
usage (RPG l l )  6 -32
using dif ferent name for same f i le
f i le  9 -8 .  9 -1  1

disk system management (DSM).
definit ion B-2

d isk  un i t
for display formats 8-24
for orinter formats 8-35

DISKFILE statement, svmbolic f i les 3-16
display concepts 8-56
display control form 8-22
display format control routine

functions 8-21
overview of operation 8-2

display format faci l i ty (DFF)
COBOL inquiry program example 8-100
descriot ion 8-1
duplication 8-29
example 8-65
FORTRAN lV inquiry program 8-102
ooerations 8-41
RPG l l  MRT order entry example 8-72
storage area 8-58

display format generation routine
display control form 8-22
d isp lay formatspec i f i ca t ions  8-22
display layout sheet 8-22
OCL considerations 8-32
ootions 8-62
printout examples 8-70, 8-98
summary diagram 8-3

display format specif icat ion
examples 8-65, 8-97

displav format test routine 8-61
display format, maximum number of
fields 8-21

display layout
examples 8-66, 8-97
p lann ing  8-1  1
sheet 8-22

display name (entry on display control
form) 8-23

DISPLAY operation (COBOL
restr ict ion) 4-15

display operations, 3270 8-43
display size (entry on display control
form) 8-23

lndex x-5



distr ibutedprocessing A-1
DPF (dual programming feature) sharing
disk f i les 9-8

DROP option (switched l ine
disconnect) 3-20

DSM (disk system management),
definition B-2

dual part i t ions, sharing disk
f i les  9 -8 ,  9 -11

dual programming feature (DpF) sharing
disk f i les 9-8

DUP key, terminal operator act ions
(3270 DFF) 8-60

duplication 8-38

EBCDIC translat ion 2-7
edit ing with SUBR90 (RpG i l)  6-27
effect ive input length f ield (EFFL)

coBoL 4-7, 4-13
contents by operation code and return
code E-1 3

examin ing
coBot 4-13
FORTRAN 5-1  1
RPG I I  EXIT /RLABL 6-30
RPG I I  SPECIAL 6-15

FORTRAN 5-5, 5_9
in parameter list 2-3
R P G  i l  6 - 1 5 , 6 - 3 0

EFFL (effect ive input lengrh f ietd)
contents by return code E-13

EM (end-of-message) orders (3270) B-25
end l ine

descriot ion 2-12
put operation 2-21
put-then-get operation 2-23

end of block (EOB)
(see also block mode; put block)

put-no-wait operation 2-25
put operation 2-21

end of f i le
entry on RPG l l  f i le descript ion 6-8
fa lse  SPECIAL f i le  (RPG t l )  6 -1  1
force end of f i le operation 6-1 1
Wi th  SUBR92 (RPG I I  SPECIAL)  6_32

end of message (EM) orders (3270) B-25
end of transmission (EOT)

issuing after put record 2-16
put-no-wait operations 2-25
put operations 2-21
sending 2-16
sending and receiving 2-14

ENTER key (3270 DFF) 8-59
EOB (see end of block)
EOT (see end of transmission)

EOUATE statement
examples 9-3
l ink edit ing the program 9-3

eouates
common values (SNCOM) 7-1
parameter list offsets ($NPLO) 7-2
return code values ($NRTV) 7-3
system (user security routine) 7-'16
transient (user security routine) 7-16

EOUIVALENCE statement (FORTRAN) 5-1
erase all unprotected operation
(3270 DFF) 8-53

erase al l  unprotected operation (3270 DFF),
RPG l l  op  code 6-13

ERASE EOF key (3270) 8-60
erase indicator 8-46
ERASE INPUT key (3270) 8-60
error return code

(see also return code)
basic assembler 7-4
generaldescript ion 2-2
per operation type E-8
put-then-get operation 2-24

error return codes, l /O (see l /O error
return codes)

error, program 2-1A
examining returned information

coBoL 4-11
FORTRAN 5_9
RPG I I  EXIT /RLABL 6-30
RPG I I  SPECIAL 6-15

examples, chain task request 2-4O
exceptron output

defining f i le 6-7
performing CCP operations 6-16
put-then-getoperation 6-19

exceotion return code
(see also return code)
basic assembler 7-4
per operation type (table) E-8

exception /success condit ion return
codes E-2

exchange identification characters 3-17
exchange identification characters,
veri f icat ion 2-35

EXCPT (exception output) operation 6-18
execution t ime, defining 3270 display
data 8-17

EXIT/RLABL communication interface (RPG tl)
alphanumeric and numeric f  ields 6-27
editing with SUBR90 6-27
examining returned information 6-30
non-l/O operations 6-24
parameter array 6-9, 6-24
record area 6-23
RLABLS 6-23
setting the parameter 6-27
SUBRgO 6-22
SUBRgl 6-22
when used 6-1
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EXIT to SUBR87 6-27 f i le descript ion specif icat ions (RpG l l)
EXIT to SUBR88 6-27 SpEC|AL f i tes 6_8
EXIT to SUBRgo 6-26 summary chart 6-7
EXIT to SUBRgl 6-23 f i te designation (RpG i l)  6-8
extension specif icat ions (RPG l l)  6-9 f i le format (RpG l l)  6-g

f i le management, definit ion B-2
f i le  name (RPG l l )  6 -8
FILE OCL statements, symbolic f i les 3-16
fi le sharing considerations

Mode l  10  9-14
Mode l  15  9-14

false SPECIAL f i te (RPG tt SUBR93) f i le type (Rpc i l )  6-8
def ining 6-3 f i tes
force end of f i le 6-1 1 disk considerations g-8

feature support 1-3 sharing g-14
field characterist ics (3270 DFF) 8-5 svmbolic 3-16

alphamumeric f ield 8-5 unit record considerations g-7
input f ield types 8-8 FILES keyword of pRoGRAM statement,
intensity 8-6 determining access values for disk g_14
modified data tag 8-5 force end of file
numeric 8-5 oescript ion 6-12
output f ield types 8-7 when to issue 6-13, 6-20
output/ input f ield types 8-9 form idenrif ier
protected 8-5 entry on display control form
selector pen detectable field (3270 DFFI 8-23
types 8-10 entry on f ield definit ion form

unprotected 8-5 (3270 DFF) 8-26, 8-36
field classes (3270 DFF) 8-4 entry on prinrer control form
field classes (3270 DFF), space (3270 DFF) 8-34
requirements 8-'l 1 format control characters (3270)

field concepts (3270 DFF) 8-4 format find routine 8-64
field definit ion form (3270 DFF) 8-17, Drintable and
8-26, 8-36 unprintable 4-17, 5-15, 6-32

field length format f ind, definir ion B-2
data passes to application program format of input record (3270 DFF) 8-22
(3270 DFF) 8-17 format of output record (3270 DFF) 8-22

entry of f ield definit ion form formatt ing example (3270 DFF) 8-64
(3270 DFF) 8-26, 8-37, 8-38 formatt ing messages for 3270 without DFF

FIELD MARK key 8-60 COBOL 4-17
f ie ld  name FORTRAN 5-15

entry on f ield definit ion form RPG l l  6-33
(3270 DFF) 8-26. 8-36, 8-38 forms feed 8-35

init ial  cursor posit ioning, entry on FORTRAN lV
f ield definit ion form 8-26, 8-36. 8-38 communications service subroutine
put override operation (3270 DFF) 8-45 (CCPFIO) 5-8

f ield-oriented keys (3270 DFF) 8-60 compil ing the program 9-1
field start ing location CONSOL, use 5-13

entry on f ield definit ion form (3270 counr of outstanding invite inputs 5-5
DFF) 8-26, 8*36, 8-38 determining the disk access value 9-25

field type (3270 DFF) examining returned information 5-9
field characteristics by type 8-6 parameter list 5,2
input field types 8-8 program preparation 9-1
output f ield types 8-7 programming considerations 5-13
output/ input f ield types 8-9 programming examples
put override 8-45 DFF inquiry program 8-102
selector pen detectable field MRT program 5-21
types 8-10 SRT program 5-15

file considerations record area 5-1
disk 9-8 return code 5-2. 5-9
unit record 9-7
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FORTRAN lV (Conrinued)
setting the contents of the parameter
l ist 5-3

setting the record area 5-6
use of the standard interface 5-1

f rom f i lename (RPG l l l  6 -9
from terminal (3270 DFF copy) 8-S0

generate equates for common value
($NCOM) 7-1

generate equates for parameter list offsets
($NPLO) 7-2

generate equates for return code values
($NRTV} 7-3

generate operation code/modif ier values
t$NoPV) 7-3

generate parameter l ist ($NPL) 7-6
generation considerations
(CPU-to-CPU) A-5

generation routine (3270 DFF) 8-2
generatron stage descript ion 1-1
generation stage, definit ion 8-2
generatton statement considerations,
CPU-to-CPU attachment A-5

generation t ime, defining display data
(3270 DFF) 8-17

generic acquire terminals operation
description 2-38

get input operation (see stop invite input)
get operatrorl

descript ion 2-19
RPG i l  6 -12
3270 DFF 8-53

get terminal attr ibutes operation
descriotion 2-32

get terminal attr ibutes, port l ine
exception 1 1-3

get te! 'rninal attr ibutes, RPG l l  6-12
GLOBAL statement (FORTRAN restr ict ion
under  CCP)  5-13

halt indicators (RPG l l  programming
consideration) 6-32

halt,  unidenti f ied record (avoid in
RPG i l  )  6"20
head ing  ou tpu t  (RPG l t )  6 -16 .  6 -19
hexadecimal values, CCP operation
codes D-1

high intensity output f ield (3270
DFF} 8-7

hold area, 3270 DFF outout 8-58

l/O error return codes
blocking 2- '13
common E-4, E-9
3270 E-5, E-10
3735 E-6, E-1 1
3741 E-7, E-12

identi f  icat ion-sequence
display control form (3270 DFF) 8-2S
printer control form (3270 DFF) 8-36

idfe characters 2-11
implied invite input (see data with program
request)

implied invite input, definir ion B-2
INCLUDE statemenrs 9-3
index sort,  disk f i les 9-8, 9-10
indexed f i les, adding records 9-8, 9-10
indicator

erase 8-46
modify data 8-46

indicators
ha l t  (RPG l l )  6 -32
91 and 92  (RPG l l )  6 -5 ,  6 -15

init ial  mode, definit ion B-2
I N LEN-operand

$NICO macro 7-12
$NPL macro 7-6

input class f ields, length in display
lavout 8-1 3

input data transfer 2-6
input data translat ion 2-7
input data, examining

coBoL 4-13
FORTRAN 5-13
RPG I I  EXIT /RLABL 6_30
RPG I I  SPECIAL 6 .15

input f ield class 8-4
input field types 8-8
input length, effective

examining in COBOL 4-13
examin ing  in  FORTRAN 5- l1
examin ing  in  RPG l l  6 -15 ,  6 -30
in parameter l ist 2-3

input length, maximum
accept input opertion 2-28
coBoL 4-7
FORTRAN 5_5
in Darameter list 2-4
invite input operation 2-27
RPG lt  6-14,6-27
standard oarameter l ist

input operations
accept input 2-28
BSCA 2-' t4
coBoL 4-13
FORTRAN 5-8
get 2-19
message mode 2-'14
modes 2-14
put-then-get 2-23
RPG i l  6-12
stop invite input 2-31
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input operations (Continued) KEYBD statement (FORTRAN programming
use o{ third parameter l ist f ield 2-3 consideration) 5-13
3270 DFF 8-53

input/output error return codes E-4
inout record area

processing in 3270 DFF 8-21
RPG il 6-2
RPG l l ,  summary 6-21

input record format (3270 DFF) 8-21 LABEL parameter FILE, use with
input  t ime,  i ssu ing  RPG l l  Mode l  15  9-10
operarions 6-12 length of data f ields (3270 DFF) g-11

input t ime, issuing RPG l l  operations, length of entry (RpG l l  extension
summary 6-21 specif icat ions) 6-9

lnput type length of 3270 DFF field classes
entry on f ield descript ion form (3270 input 8-13
DFF) 8-26 output 8-1 3

input, automatic skip, entry on f ield output/ input 8-13
definit ion form (3270 DFF) 8-26 serector Den detectable B-14

inquiry program length, program request data 3-7
COBOL example 4-17 l ine attocarion (BSCA) Z-14
COBOL example, 3270 DFF 8-100 l ine buffer
example of logic (SRT) 3-3 definit ion B-2
FORTRAN example 5-15 input data transfer 2-7
FORTRAN example, 327A DFF 8-102 new l ine and end l ine
RPG l l  example 6-32 considerations 2-12
RPG l l  example, 3270 DFF 8-95 space in (get terminal attr ibutes) 2-33

inquiry-with-update, definit ion B-2 l ine control characters
inquiry. definit ion B-2 CPU-Io-CPU (BTAM) examptes ,4-6
inquiry, shutdown 2-48 description 2-13
intensity of f ield (3270 DFF) 8-6 input data transfer 2-7
interface InDUt data translat ion 2-7

definition B-2 output data transfer 2-8
standard application program 2-1 l ine length 8-34

intermediary data management modules 9-6 l ine number (get terminal
interrupt, reverse 2-19 attributes) 2-34
interval t imer used to clear l ine transmission code translat ion 2-7
interval timer used to clear, 328413286 line type (get terminal attributes) 2-34
printer busy 2-17 l ines per page 8-34

invite input operation l ink edit ing the program
BSCA switched l ine 3-17 Model 10 or 12 9-3
count of Model 15 9-1

COBOL 4-13 LINK operand of PROCESS statement 9-1, 9-3
FORTRAN 5-5  L INKADD paramerer  o f  / /  COMPILE
in parmater l ist 2-3 (Model 15) 9-1
RPG l l  6-31 load module, copying during program

descript ion 2-27 preparation 9-6
example of logic 3-9 loading direct f i les,
implied (see data with program request) consideration g-8, g-1 1
maximum input length 2-27 loading f i les defined as consecutive output
mult icomponent terminals 2-6 disk f i le considerations 9-10, 9-13
relat ion to accept input 2-28 loading the RPG l l  parameter array 6-9
RPG l l  6-13 lockout condit ion (disk f i le
3270 DFF 2-27 ,8-54  caut ion)  9 -14

INVOKE statement (FORTRAN programming logic of appl icat ion programs
considerations) 5-13 (examoles) 3-8

IRANA disk fr le access value look ahead f ields, RPG l l  programming
consideration 9-14 consrderation 6-32

IRUANA disk f i le access value
consideration 9-14

issuing RPG l l  operations 6-12
rTB 2-35
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macro instruct ion (BAL), symbols used in
defining l .-1

macro  mnotes  (BAL)  j -14
macro processor, correct version to
use 7-1

main  f i le  descr ip t ion  (RpG l l
SPECIAL)  6 -8

mak ing  ass ignments  (p rogram
preparation) 9-6

manua l  answer  3 -11
manua l  ca l l  3 -17
master index

coBoL 4-15
considerations 9-8, 9-1 1
RPG il 6-32

master terminal name, definit ion B-2
master  te rmina l  name.  mu l t i componen l
termrnals 2-6

max imum input  leng th
accept Input operation 2-2e
coBoL 4-7
FORTRAN 5_5
In parameter l ist 2-4
invite input operation 2-27
RPG I I  EXIT /RLABL 6_27
stop invite input operation 2-31

max imum number  o f  te rmina ls  in  an  MRT
program 3 -3

MDT (see modif ied data tag)
message formatt ing for 3270 without\DFF

coBoL 4-11
FORTRAN 5_1 5
RPG il 6-32

message mode operations
definit ion B-2
descript ion 2-14
length of record area 2-16

message prefixes, command mode
(CPU- to-CPU)  A-3

message sequences, BTAM-to-CCP
examples Ar6

method of access (disk f i les) 9-19
MFCU fi le considerations g-7
min imum number  o f  f ie lds  in  a  d isp lay
(3270 DFF) B.-21

M LM P (mul t i l i ne /mul r ipo in t ) ,
definit ion B-2

MLMP IOCS 2-13
MLTA

definit ion B-3
switched l ines 3-20
terminals, communicating with 2-12
typewriter terminais. device control
characters 2-1' l

MLTA terminal atrr ibutes 2-6
MLTALINE assignment statement
considerations, CPU attachment 4-6

MLTATERM assignment statement
considerations, CPU attachment 4-6

mnotes {CCP basic assembler macros) 7-14
mode of  input  operat ions

fength of  record area 2-"14
with put- then-get  2-23

mode, command (see command mode)
modi f ied data tag (MDT)

def in i t ion B-3
f ie ld character is t ic  B-5
field classes affected by setting 8-5
ON o r  OFF  8 -6
put override 8-44

modi f iers.  operat ion code, RPG l l  6-10
modi fy data indicator  8-46
MRT (see mul t ip le request ing terminal
program)

MRTMAX kevword 3,3
mult rcomponent terminals

def in i t ion B-3
symbo l i c  t e rm ina l  name
considerat ions 2-5

mult ip le output  l ines,  RPG l l  programming
considerat ion 6-31

mult ip le request ing terminal  (MRT) program
accept input  in 3-3
COBOL programming example 4-24
count of  outstanding invi te inputs 3-3
def  in i t ion B-3
FORTRAN programing example 5-21
maximum number of  terminals 3-3
MRTMAX kevword 3-4
p rog ram l og i c  examp le  3 -13
release terminal  operat ion 3-13
releasing request ing terminal  3-3
RPG l l  programming example 6-38
shutdown return code E-13
shutdown return code 3-1 5
work areas for  terminals 3-15
3270 DFF examole 8-72

mult ipoint  at tachment (CPU-to-CPU) A-1
mult ipoint  command mode message sequences,
BTAM-to-CCP A-7

mult ivolume disk f i les
restr ic t ion against  use under
ccP 6-32. 9-B

name (see program name, symbol ic  terminal
name)

name f ie ld in record area 2-4
name of  label  exi t  {RPG l l  SPECIAL) 6-8
NAME pa rame te r  o f  F ILE  9 -10
negat ive numbers

RPG I I  EX IT /RLABL  (3270  DFF)  6 -27
3 2 7 0  D F F  8 - 1 9

negatrve return codes
descr iot ion E-1
summary tables E-4

NEP (see never-ending program)
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never-ending program (NEP) operation code (Continued)
def in i t ion  B-3  poRTLtNE 11-2
general descript ion of attr ibute 3-4 RPG l l  6-10
SRT 3-4 RPG l l  parameter l ist 6-3

new l ine sett ing in COBOL 4-s
general descript ion 2-12 setr ing in FORTRAN 5-4
put operation 2-21 setting in RPG ll 6-14, 6-27
put-then-get operation 2-23 summary table D-1

new l ine (NL) orders, 3270 8-25, 8-37 operation stage descript ion 1-2
new screens 8-56 operation stage, definit ion B-3
non-display f ield characterist ics operattons
(3270 DFF) accept input 2-29

output field types 8-7 accept input, 3270 DFF 8-53
selector pen detectable f ield accept no-wait input 2-30
types 8-10 acquire terminal 2-36

non-l/O operations BSCA inout 2-14
RPG l l  EXIT/RLABL 6-24 copy (3270 DFF) 8-50
RPG l l  SPECIAL 6-13 ,  6 -20  erase (3270 DFF)  8 -53

nonswitched CPU-Io-CPU considerations A-1 forced end of f i le (RPG l l)  6-1 1
normal intensity output f ields generic acquire terminals 2-38
(3270 DFF) 8-7 set 2-19

not new l ine 2-12 get terminal attr ibutes 2-32
null  character 8-1 1 get, 3270 DFF 8-53
nufl  character, definit ion B-3 invite inout 2-27
number of entr ies per array (RPG l l)  6-9 invite input, 3270 DFF 8-54
number of entr ies per record (RPG l l)  6-9 message mode input 2-14
number  o f  f ie lds  in  a  d isp lay  fo rmat  8 -19  non- l /O,  per fo rming  in  RPG l l  6 -13 ,
numeric data (3270 DFF) 8-19 6-20, 6-24
numer ic  f ie ld  per fo rming  us ing  RPG l l  SPECIAL 6-13

defining (3270 DFF) 8-19 port command request 2-39
field characterist ic (3270 DFF) 8-5 PRUF put message 8-44
RPG l l  EXIT/RLABL 6-27 PRUF out override 8-45

put override 8-44
out 2-21
put block 2-16
put BSCA output 2-17
put message 2-16
put message, 3210 DFF 8-43

OCL considerations out-no-wait 2-25
display format generator (3270 put record 2-16
DFF)  8 -32  pu t  RPG l l  SPECIAL 6-19

symbolic f i les 3-16 put-then-get 2-23
vs .  ass ignment  share  9-13  pu t  w i th  inv i te  input  (RPG l l )  6 -12 ,

offsets for parameter l ist generating in 6-12
basic assembler 7-2 out 3270 DFF 8-44

online processing 3-8 release and task chain 2-44
online requirements (disk f i les) 9-8, 9-10 rerease terminal 2-42
online, information returned from get release terminal, 3270 DFF 8-54
terminal attr ibutes 2-35 sett ing parameters in

OP-($NCIO macro operand) l-1O basic assembler 7-g
opening disk f i les COBOL 4-4

considerations 9-8, 9-10 FORTRAN 5-3
symbolic f i les 3-17 RPG l l  6-12, 6-27

operation code shutdown inquiry 2-48
(see also operations) standard application program
and EFFL contents E-13 interface 2-1
and RECA contents E-13 stop invite input 2-31
COBOL parameter l ist 4-3 stop invite input, 3270 DFF 8-53
FORTRAN parameter l ist 5-3 task chain request 2-4O
generating in basic assembler ($NOPV use of parameter l ist f ields 2-3
macro) 7-3 wait 2-49

in parameter list 2-3 3270 DFF operations 8-43
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operator identification card reader
(3270 DFF) 8-60

OPTIONS statement 9-3, 9-6
order entry appl icat ion (definit ion),
RPG l l  example (3270 DFF) g-72

order entry appl icat ion, definit ion B-3
organization and method of access of disk
f i les 9-20

OUTLEN-ooerand
basic assembler $NCIO macro 7-12
basic assembler $NpL macro 7-6

output
data source (3270 DFF) entry on f ield
definition form 8-26

type (3270 DFF) entry on f ield definit ion
form 8-26

output area data 8-46
output data area

coBoL 4-9
FORTRAN 5_6
RPG il 6-2

output data transfer 2-8
output data translat ion 2-8
output f ield class (3270 DFF) B-4
output f ield class (3270 DFF), tength in
d isp lay  layout  8 -13

output f ield Vpes (3270 DFF) 8-7
output f i le, defining in RPG l l  6-7
output hold area (3270 DFF) 8-58
output/ input f ield class (3270 DFF)

descript ion 8-4
entr ies on freld definit ion form 8-26
length in display layout 8-13

output/ input f ield types (3270 DFF) 8-9
output/ input f ield, definit ion B-3
output length

coBoL 4-6
FORTRAN 5_6
in parameter l ist 2-3
R P G  i l  6 - 3 . 6 _ 1 9 . 6 - 2 7

output l ines, mult iple (RpG l l)  6_31
output operations

(see also operations)
BSCA 2-16
use of third parameter list field 2-3

output record area (RPG l l
SPECIAL) 6-3, 6-21

output record format (3270 DFF) 8-21
output t ime, performing RPG l l
operations 6-12

outstanding invite inputs
coBo l  4 -13
FORTRAN 5_5
in parameter l ist 2-3
RPG i l  6--31

overlay l inkage editor control
statements 9-3

overlay screens (3270 DFF) 8-56
overlaying records (caution) 9-10, 9-13

PA (program access) keys 8-60
parameter array (RPG l l)

(see also parameter l ist)
defining 6-9
EXIT/RL,ABL 6-23
SPECIAL 6-2
summary 6-21
when loaded 6-9

parameter l ist
basic assembler 7-6
coBol 4-1 , 4-3
format 2-2
FORTRAN 5-1
general discript ion 2-2
RPG il 6-2, 6-23
setting fields

basic assembler 7-7
coBol 4-4
COBOL. examole 4-7
FORTRAN 5-3
FORTRAN. examole 5-6
RPG i l  6 -12 ,6-24
RPG l l ,  example 6-14

password security option, definit ion B-3
PAUSE statement (FORTRAN
restr ict ion) 5-1 3

performing CCP operations with SpECIAL
(RPG i l)  6-12

PF (program function keys) 8-60
PHASE statement 9-1, 9-3
physical f i le 3-16
physical f i le (see symbolic f i le)
planning the display layout
(3270 DFF)  8 -1  1

platen length 8-34
PLIST operand ($NCIO macro) 7-g
point-to-point

CPU-to-CPU considerations A- l
point-to-point command mode message
sequences, BTAM-to-CCP A-8, A-9

point-to-point data mode message sequences,
BTAM-to-CCP A-11

port command request operation 2-39
PORTLINE application interface 1 l-1
PORTLINE control statement 11-2
pre-execution t ime array (RPG l l)  6-9,
6 -1  3

prefixes, command mode
message/response A-3

preparing application programs to run
under  CCP 9- l

primary input f i le (RPG l l  SPECIAL)
defining 6-7
performing CCP operations with SPECIAL
( R P G  i l )  6 - 1 3 , 6 - 1 4

printable format control characters 6-33
pnnter

control (3270 DFF) 8-25, 8-38
name 8-34
size 8-34
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printer (3284/3286) device busy 2-17
printer considerations, 3284/3286 2-17
printer format generator routine

control form 8-33
duplication 8-38
field definit ion form 8-36
lay'out sheet 8-33
ocL 8-40
orinter control 8-33

Printer/Keyboard (see CONSOL)
PROCESS statement 9-1. 9-3
processing an input record area
(3270 DFF) 8-21

program access (PA) keys (3270 DFF) 8-60
program actions for return codes E-1
PROGRAM assignment statement

considerations, CPU-CPU attachment 4-6
determing the disk f i le access
va lue  9-19

3270 DFF considerations 8-58
program attention keys (3270 DFF) 8-60
progri imattr ibutes 3-4
program functron (PF) keys 8-60
program interface to CCP 2-1
program logic examples 3-8
program management, definit ion B-3
program name 2-4
program name descript ion 2-4
program preparation 9-1
program request

definit ion B-3
program request command mode
message/response prefixes A-3

program request count, definit ion B-3
program request procedure, attached
CPU A-4

program request queueing (MRT
program) 3-4

program request under format (PRUF)
data with

maximum length 2-7, 2-29
single requesting terminal 3-9
symbolic f i les 3-17

definit ion B-3
descript ion 3-5
PFIUF RPG l l  order order entry
program 8-103

prr)gram selected terminals
BSCA switched l ines 3-2
definit ion B-3, 3-2
descrrpt ion 3-2
how selected 3-2
restr icl ion with certain terminals 3-2
with mult iple requesting terminals 3-15
wi th  s ing le  reques t ing  te rmina l  3 -11

PFiOGRAM statement for port l ine
fr"rnct ion 11-2

plrgram termination code, definit ion B-3
prr)gramtermination, control led 2-49
prr)gram testing 10-1

program types 3-3
program use of terminals 3-2
programming a user security routine

Mode l  10  and 12  7-16
Model 15 7-22

programming considerations
coBoL 4-15
CPU-CPU attachment A-2
FORTRAN 5-13
RPG il 6-30

programming examples
COBOL

MRT 4-24
SRT 4-17
3270 DFF 8-100

FORTRAN/MBT 5 .21
FORTRAN/SRT 5-15
FORTRAN 3270 DFF 8-102
RPG I I

MRT 6_38
SRT 6-32
3270 DFF 8-72, 8-99

user security routine 7-19, 7-23
programming restr ict ions

basic assembler 7-14
coBo l  4 -15
FORTRAN 5-13
RPG il 6-32

programming user security routine
Mode l  10  and 12  7-16
Model 15 7-22

prologue, transient
prologue, transient, programming a user
security routine 7- '16

protected field
definit ion B-3
description 8-5

PRUF (program request under format)
definit ion B-3
descript ion 3-5
program request length 3-7
put message 8-44
put override 8-45

PRUF terminal, definit ion B-3
PRUFLNG 3-6
put block 2-16

BSCA output operation 2-16
operation 2-21
RPG i l  6 -13

pul message
BSCA output operation 2-'16
ooeration 2-2'l
PRUF 8-44
R P G  l r  6 - 1 3
3270 DFF 8-43

put-no-wait operation
BSCA output operation 2-17
description 2-25
RPG i l  6 -12 ,  6 -13
with invite input 6-12
3270 DFF 8-44
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pur operatton
b lank  te rmina l  name 3-g
descript ion 2-21
record 2-16
RPG i l  6 -13
with invite input 6-12

put override (PRUF) 8-45
put override (3270 DFF) B-4b
put override (3270 DFF), select ing
the WCC 8-49

put record 2-16
put-then-get operation

BSCA output operation 2-j j
c o B o L  4 - 1 5
COBOL. output data area 4-g
description 2-23
FORTRAN 5_13
R P G  I I  S P E C I A L  6 _ 1 9

READ (FORTRAN resr r i c t ion)  b -13
read continue (READ TT) operation message
sequences, BTAM-to-CCP A-6

read Init ial  (READ Tl) operation message
sequences, BTAM-to-CCp A-6

READ opera t ion  (RPG l l )  (see  demand f i les )
RECA (record area) contents by return
code E-1  3

RECA-operand (basic assembler)
$ N C I O  m a c r o  7 - 1 2
$NPL macro  7-6

record area (RECA)
address in parameter l ist 2-4
coBoL 4 ,1
COBOL, sett ing contents 4-.4
contents by operation code and return
code E-1 3

descript ion 2-4
format 2-4
FORTRAN 5-1
FORTRAN, sett ing b-3, 5-6
get attnbutes operation 2-33
input and output formats
(3270 DFF) 8-21

processing (3270 DFF) B-21
RPG l l  EXIT/RLABL format 6-24
RPG l l  SPECIAL fo rmat  6 -2
standard interface elements 2-3
user  p rogram.  ca lcu la t ing  s ize
(3270 DFF)  8 -54

record concept 8-21
record length

RPG I I  SPECIAL 6-8
zero. put block operation 2-16

record mode operations
BSCA 2-B
definit ion B-3
descript ion 2-14
length of record area 2-10

record separators
device contro l  character  2-1O
Input data t ransfer  2-7

redef inrng the record area (COBOL) 4-2
referencing saved informat ion

c o B o L  4 - 1 3
descriot ion 3-1 1
FORTRAN 5_.I 1
RPG i l  6 -16

release and task chain operation
descriot ion 2-44
use of third parameter l ist f ield 2-3
with sort 3-8

release terminal operation
(see also release and task chain
operation)

descript ion 2-42
mult icomponentterminals 2-6
mult iple requesting terminals 3-3, 3-, |3
opening f i les (COBOL and Basic
Assembler) 2-48

RPG l l  programming consideration 6-31
RPG l l ,  when to issue 6-20
switched l ine 3-17, 3-2O
symbolic f i le consideration 2-43
use of third parameter l ist f ield 2-3
3270 DFF 8_54

relocation address table 7-11
repeat last character 8-37
requesting terminal

BSCA 3-18
definit ion B-3
general descript ion 3-2

requests for programs (see program
requests)

reserved indicators g1 and g2
(RPG i l)  6-5

response prefixes, command mode A-3
restr ict ions programming

basic assembler 7-14
coBoL 4-15
FORTRAN 5-13
RPG il 6-32

return codes
-91 6-12
and EFFL conten ts  E-13
and RECA conten ts  E-13
basic assembler 7-3
co80L 4-3
FORTRAN 5-2 ,5-9
in oarameter l ist 2-2
negative, 3270 DFF 8-53
per operation type E-8
recommended checking 2-2
RPG I I  EXIT /RLABL 6-30
RPG I I  SPECIAL 6_3,  6 -15
shutdown requested 2-29
success/exception E-2
summary tables E-1
08 return code (RPG l l
consideration) 6-30

3270 DFF 8-53
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returned informat ion,  examining saved informat ion,  referencing
coBoL 4-11  coBo l  4 -13
FORTRAN 5-9 descript ion 3-11

reverse interrupt (RVl) 2-19 FORTRAN 5-1 1
RL,ABL fo r  RPG l l  RPG l l  6 -16

SUBR9O 6-26 screen, entry on display control forrn
suBRg1 6-23 (3270 DFF) 8-23

RPG l l  secondary f i le (RPG l l  SPECIAL)
chain task request 6-27 defining 6-7
compil ing program 9-1 performing CCP operations 6-13
core index t5-1 security routine, programming
count of out$tanding invite inputs 6-3 Model 15 7-22
def in ing  SPECIAL f i les  6 -5  Mode ls  10  and 12  7-16
determining the disk access value 9-2' l  select ing input f ields (3270 DFF) B-45
examining returned selecting the copy control character
information 6-15, 6-30 (3270 DFF) 8-52

EXIT/RLABL interface 6-22 selecting the WCC (3270 DFF) 8-49
EXIT/RLABL interface, when used 6-1 selector pen detectable (SPD) f ield
force end of f i le ooeration 6-1 1 definit ion B-4
handling 3270 format control f ield class B-4
characters 6-33 f ield types 8-10

indicators reserved for CCP use 6-5 modif ied data tag 8-6
inquiry feature restr ict ion 6^32 planning the display layout 8-14
non-l/O operations 6-13, 6-20, 6-24 serial ly reusable program 3-s
operation codes 6-10 serial ly reusable program, symbolic
parameter array for SPECIAL 6-2 f i les 3-17
parameter array for SPECIAL, Series/1 CCP support 1-4
defining 6-9 set attr ibutes (acquire terminal

performing CCP operations with operation) 2-36
SPECIAL 6-12 set control information for communications

program preparation 9-1 operation 7-8
programming considerations 6-30 sett ing f ields in the parameter l ist
programming examples COBOL 4-4

MFIT program 6-35 FORTRAN 5-3
SRT program 6-32 RPG l l  EXIT/RLABL 6-24, 6-2',7
3270 DFF inquiry program B-95 RPG SPECIAL 6-3, 6-13
3270 DFF order entry program 8-72 sett ing the record area

out-no-wait with invite inout 6-12 COBOL 4-7
put-then-get 6-19 FORT RAN 5-6
put with invite input 6-12 RPG l l  EXIT/ RLABL 6-23, 6-2,1
recoro  area  RPG l l  SPECIAL 6-2 ,  6 -16

EXIT/RLABL 6-23 sharing access to disk f i les
SPECIAL 6-2 between program

SPECIAL interface 6-2 levels/part i t ions 9-8, 9-11
SPECIAL interface. when used 6-1 Model i0 considerations 9-14
SUBR9O 6-22 Model 15 considerations 9-14
SUBR9'| 6-22 sharing unit record devices 9-7
SUBRg2 6-3 shutdown definit ion B-4
SUBRg3 6-3 shutdown inquiry operation
unidenti f ied record halt,  descript ion 2-48
avoiding 6-20, 6-40 never-ending program 3-5

use of the standard interface 6-1 use of third parameter l ist f ield 2-3
RPG l l  codes for CCP ooerations D-1 when to issue in RPG l l  SPECIAL 6-20
RVI 2-19 shutdown introduction 1-2
RVl, definit ion B-4 shutdown requested by operator i l -30

shutdown return code
accept input consideration 2-3t)
mu l t ip le  reques t ing  te rmina ls  3 -13 ,  3 -15
never-ending program 3-5
single requesting terminal 3-1 1

l ndex  X -15



sfgn-on secunty routine 7-16
sign-on, definit ion B-4
single requesting terminal (SRT) program

coBoL 4-17
definir ion B-4
FORTRAN example  5-15
general descript ion 3-3
log ic  3 -9 ,  3 -11
mult iple copies running 3-3
RPG i l  6-32
3270 DFF examoles

coBoL 8-100
FORTRAN IV 8-102
RPG il 8-95

SIOC (see PORTLINE)
sort programs 3-7
sorts and task chaining 3-8
sorts with chain task requests 2-4O
space requirements for f ield classes
(3270 DFF) 8- ' t  1

spanned records 2- ' lO
spanned records, get terminal
attrabutes 2-35

SPD f ield (see selecror pen detectable
f ie ld )

SPECIAL f i les  (RPG l l )
CCP communication interface 6-1, 6-2
commurrications service subroutines 6-3
defining 6-5
defining the parameter array 6-9
false SPECIAL f i le 6-1 1
force end of file operation 6-1 1
indicators reserved for CCP use 6-5
parameter array 6-2
performing CCP operations 6-12, 6,21
put-then-get operation 6-19
record area 6-2, 6-2'l
summary 6-21
us ing  bo th  SPECIAL and EXIT/RLABL 6-31

special program attributes 3-4
spooling unit record devices
(Mode l  15)  9 -8 ,  9 -10

SRT program {see single requesting terminal
program)

stages, CCP 1-1
standard application program interface to
ccP

CCP, FORTRAN lV use 5-1
CCP,  RPG l l  use  6-1
COBOL use 4-1
description 2-1

standby mode, definit ion B-4
start address of CCP user programs
(Mode l  15)  9 -1

starting location of field (3270
DFF)  8 -1  1

startup introduction 1-2
startup,definit ion B-4
stop invite input operation

definit ion B-4
description 2-31
3270 DFF 8-53

STOP statement (CO80L restr ict ion) 4-15
storage areas (3270 DFF) 8-58
store-and-forward function A-1
subhost definition B-4
subhost function A-1
subroutines, communications service 2-2
SUBR87 6-27
SUBR88 6-27
SUBRgO 6-22
SUBRg1 6-22
SUBR92 6_3
SUBR92, end of f i le 6-32
SUBR93 6-3
subterminal names 2-6
successf exception condit ion return
codes E-2

success/exception returncodes E-8
support,  terminal/feature 1-3
switched lines

al location
BSCA 3-17
MLTA 3.2O

answering 3- '11
auto answer 3-1 7
auto cal l  3-17
BSCA 3-17
c a l l i n g  3 - 1 7
command te rmina ls  3 -17
CPU-to-CPU considerations A-1
data set number 3-17
data terminals 3-17
definit ion 3-17
disconnect considerations 3-2O
exchange lD characters 3-17
invite input operation 3-17
manual answer 3- '17
manua l  ca l l  3 -17
MLTA 3-20
release terminal ooeration 3- '17
teleohone number 3-17

symbolic f i les
CONSOLcons idera t ions  2-s
definit ion B-4
descr ip t ion  3-16 ,3-16
release terminal considerations 2-43

symbolic subterminal name
definit ion B-4
description 2-6

symbolic terminal name
descript ion 2-4
examining after an operation

coBoL 4-13
FORTRAN 5-9
RPG I I  EXIT /RLABL 6-30
R P G  I I  S P E C I A L  6 - 1 6

in record area 2-4
mult icomDonent terminal
considerations 2-5

naming rules 2-4
SYMFILE statement
SYMFILE statement, symbolic f i les 3-16
system equates (user security
routine) 7-16

SYSTEM statement. 3270 DFF
considerations 8-58

x-1 6



svstem task, definition B-4
System/3 CCP support 1-3
Systemr'3 CPU-CPU attachment
considerations A-2

System/32 CCP support 1-4
System/34 CCP support 1-4
System/360-370 CCP support 1-3
System/360-370 CpU-CpU attachment
considerations A-2

System/7 CCP support 1-3
System/7 CPU-CPU attachment
considera.tions A-2

table f i le (RPG l l  restr ict ion) 6-32
task (see also system task, user task)
task chain request operataon

(see also release and task chain
operation)

accept input with 2-29
compil ing programs 6-27
description 2-4O
RPG il 6-27
with sort 3-8
with sorts 2-4O

task chaining and sorts 3-8
task chaining, definit ion B-4
taskidenti f icat ion, definit ion B-4
tefephone number 3-17
teleprocessing l ine control
characters 2-7

TERMATTR statement
considerations, CPU-CPU attachment A-6
default 2-37
327O DFF considerarions 8-58

terminal al location 2-1
terminal attr ibutes

(see also get terminal attr ibutes)
definit ion B-4
general descript ion 2-6

terminal attr ibutes identi f ier in oarameter
list 2-3

terminal class 3-1
terminal class, returned 2-33
terminal name (see symbolic terminal name)
terminal operator act ions (3270 DFF) 8-S9
terminal reference identi f ier.
definit ion B-4

terminal sign-on security routine
(user-written) 7-'16

terminal support 1-3
terminal unit  block (TUB) 2-33
terminating attr ibute 9-14
termination code 2-18
termination of user programs

program errors 2-18
shutdown inquiry operation 2-48

testing programs 10-1
testing return codes (see return code)
text transparency, COBOL record area
consideration 4-1

TIME opera t ion  (RPG l l )  2 -17
TNAME operand ($NCIO macro) 7- '12
to terminal (3270 DFF copy
operation) 8-50

total output (RPG l l
SPECTAL)  6 -7 ,  6 -16 .  6 -19

TP buffer 8-59
transfer of output data 2-g
transfer, data 2-B
transient prologue and equates 7-16
translat ion, data 2-6
translat ion, definit ion B-4
transmission code translat ion 2-7
transparency

COBOL record area consideration 4-1
get terminal aftributes 2-35

tr ibutary stat ion, definit ion B-4
truncated data 2-7
truncation,definit ion B-4
TUB (terminal unit  block) 2-33
TYPER statement (FORTRAN
restr ict ion) 5-13

types of f ields (3270 DFF) 8-6
types of fields (3270 DFF), entry of field
definit ion form 8-26

typewriter terminals, device control
characters 2-11

unidenti f ied record halt,  avoiding (RPG l l
SPECIAL} 6-20

unit record data management, l ink edit ing
considerations 9-3

unit record devices
definit ion B-4
sharing between program levels 9-7
spooling (Model 15) 9-8, 9-10

unit record f i le considerations
Mode l  15  9-8 .  9 -10
Mode ls  10  and 12  9-7

unorintable 3270 format control characters
coBoL 4-17
FORTRAN 5-15
RPG il 6-33

unprotected field (3270 DFF)
definition B-4
field characteristic 8-5

updating shared f i les 9-14
user-defined symbolic terminal names 2-4
user output area data 8-46
user program record area, calculating size
(3270 DFF) 8-54

user program storage considerations (3270
DFF) 8-59

user security data program {$CCPAU) 7- '16
user security routine, programming

Mode l  10  or  12  7-16
Mode l  15  7-22

lndex X-17



user task, definit ion B-4
us ing  the  CONSOL

coBoL 4-15
FORTRAN 5-13
RPG i l  6-32

variable length records 2-7
variable length records, get attribute
operation 2-35

VARY OFFLINE command 3-20
vertical forms feed 8-36

walt operation description 2-49
WCC (see write control character)
work  a reas  fo r  te rmina ls  3 -1  1 .  3 -1b
write continue (WRITE TT) operation message
sequences, BTAM-to-CCP 4-6

write control character (WCC)
default 8-24
definit ion B-4
display control form entry 8-24
how to determine 8-24
put override operation 8-45
selecting 8-49

write init ial  (WRITE Tl) operation message
sequences, BTAM-to-CCp 4-6

write inquiry (WRITE TQ) operation message
sequences, BTAM-to-CCp A-6

write reset (WRITE TR) operation message
sequences, BTAM-to-CCp A-6

WRITE statement (FORTRAN
restr ict ion) 5-13

Z in first position of record area 2-36
zero record length, BSCA output
operations 2-16

08 return code (RPG l l  programming
consideration) 6-30

1050 data communication svstem
CCP support 1-3
device control characters 2-12
mult icomponent terminal
considerations 2-5

1403 printer considerations 9-7
1403 printer sharing consideration 2-1
1442 card read punch considerations 9-7
2740 communication terminal

CCP support 1-3
device control characters 2-12

2741 communication terminal
CCP support 1-3
device control characters 2-12

327O data with program request 2-7
3270 display format faci l i ty (see DFF)
3270 display format faci l i ty (see entr ies
under display)

3270 display operations 8-45
3270 format control characters

coBoL 4-17
FORTRAN 5.15
RPG il 6-33

3270 information display system
CCP support 1-3
device control characters 2-11
l/O error return codes E-5,E-10

3275 information display system CCP
support 1-3

3277 display station (See CONSOL)
3284/3286 printer busy, clearing 2-17
3284/3286 printer considerations 2-17
3600 f inance communication svstem CCP
support 1-4

3735 programmable terminal
CCP support 1-3
l, /O error return codes E-6,E-11
transmitt ing FDPs 2-9

3741 data station CCP support 1-3
3741 data station l/O error return
codes E-8,E-12

3767 communication terminal CCP
support 1 -3

5100/5110 por tab le  computer  CCP
support 1 -3

5203 printer considerations 9-7
5230 data collection system CCP
support 1-3

5471 printer/keyboard (see CONSOL)
5937 display stat ion CCP support 1-3
91 ind ica tor  (RPG l l )  6 -5
92 ind ica tor  (RPG l l )  6 -5
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