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This manual provides the programming information required
to use the Mul t i l ine/Mul t ipo int  Feature (MLMp) wi th
System/3 Model 10, Model 12, or Model l5 binary synchro,
nous communicat ions programs.

On the Model ' l  0 and Model 1 2. M LMp is a feature of the
System Control Programming (5702-SCl, Features 6030
and 6031).  On the Model  15,  MLMP is  inc luded in the base
System Control Programming (5704-SC1 or 5704-SC2l.

Hereafter, the terms "MLMP" and ,,System/3,, should be
understood as applying to the System/3 Model 10 Disk Sys-
tem, the Model  12,  and the Model  15.  unless qual i f ied by
"Model  10 and Model  1 2 only"  or  , ,Model  15 only. , ,

This reference manual is intended for applications program-
mers who are fami l iar  wi th:

o Basic telecommunications concepts and practices

. IBM System/3 Basic Assembler language

o IBM System/3 Model  10 Disk System, Model  12,  or
Mode l  15

The manual describes MLMP and the functions of MLMp.
the System/3 MLMP macro instructions, and the MLMp diag-
nostics and diagnostic aids. The book also l ists MLMp sys-
tem requirements and considerations. Appendixes contain a
list of MLMP considerations unique to certain terminals, ex-
amples of coded MLMP macro instructions and a sample pro-
gram, data area formats, BSC line control characters and
codes, and a macro instruction summary.

As noted in the text, many of the cross references in this
manual address index entries.

Preface

SYSTEM/3 MODEL 8

The System/3 Model 8 is supported by Systern/3 Model 10
Disk System control programming and program products.
The facil i t ies described in this publication for the Model 10
are also applicable to the Model 8, although the Model g is
not referenced. However. the Integrated Conrmunications
Adapter  ( lCA) is  only  avai lable on the Model  g.  l f  you
have either the ICA or local display adapter, it is always
designated as BSCA line 2. Therefore, you must specify
line 2 whenever the ICA or local display adapter is used. or
enter the BSCA OCL statement (// BSCA LItVE-2) at
execution time. lt should be noted that not all devices
and features which are avai lable on the Model  10 are avai l -
able on the Model 8. Therefore, Model 8 users should be
famif iar with the contents of IBM System/3 lvlodet g
lntroduction, GC21 -51 14.

Prerequisite Publications

. General lnformation: Binary Synchronous Communica-
tions, GA27-3OO4

. IBM System/3 Models 8, 10, 12, and l5 Cc,mponenrc
R eference Manual, G 42 1 -9236

Preface i



Related Publications

. IBM System/3 Basic Assenbler Reference Manual
sc21 -7509

. IBM System/3 Models 4,6,8, 10, and l2 System Genera-
tion Reference Manual, GC21 Sl 26 or tBM System/3
Model l5 System Generation Reference Manual.
G C 2 1  7 6 1 6

. IBM System/3 Model 8 Operator's Guide, GC21-7634,
IBM System/3 Model l0 Disk System Operator,s Guide,
GC21-7508 or IBM System/3 Modet l5 Operator's
Guide. GC21 5075

. IBM System/3 Model lA Disk System Control program-
ming Reference Manual, GC21-7512; tBM System/3
Model l5 System Control Programming Reference
Manual (5704 SCl l, GC21-5O77 , or tBM System/3 Modet
l5 System Control Programming Concepts and Reference
Manual ,  (5704-SC2),  GC21 -51 62

IBM System/3 Model l0 Disk System Halt Guide.
GC21-7540 or IBM System/3 Moclet lS System
Messages, GC21-5076

IBM System/3 Disk System Control programming Macros
Reference Manual, GC2"l-1562 or IBM System/3 Model
15 System Control Programming Macros programming
Reference Manual, GC21 7608

l8M SystemR Overlay Linkage Editor Reference
Manual, GC21 7561

l8M SystentR Multiple Line Terntinal Adapter RPQ
Program Reference and Component Descriptiotl
Manual. GC21-7560

IBM SystemR Model l2 Sysrem Control Programming
Reference Manual. GC21 -51 30

IBM SystemR Model l2 Operator's Guide, GC21-5144

IBM SystemR Model 12 User"s Guide. GC21-5142

IBM SystemR Models 8, 10, 12, and 15 Components
Reference Manual. GA2 1 -9236

o IBM SystemR Model 12 Hatt Guide, GC21-S14b

o IBM SystemQ Systerns Summary, GA34 0002

I BM System /7 Binary Synchronous Communications
Module (RPG), Programming Guide and Reference
Manual. SC34-1 510

I 8M System /7 Teleprocessing Multiplexor "Tf'MM"
Programming Guide and Reference Manual Su,cporting
RPO D0801 /. SC34-1506

System Components: IBM 2770 Data Communication
System, GA27-3013

l8M 2780 Data Transrnission Terminal: Comtrtonent
Descr ip t io n, GA27 -3005

Component Dercription: l8M 2972 Models 8 and | |
General Banking Terminal System, GL27-3020

l8M 3270 lnfarmation Display System Compctnent
Devription, GA27-2749

l8M 3735 Programmer's Guide, GC30-3001

l8M Systems 3735 Support Program Coding lV,tanual,
GC21 .5096

IBM 3600 Finance Communication System Program-
mer's Guide and Component Description, GC27-OOO4
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Chapter 1. Mult i l ine/Mult ipoint B inary Synchronous Communications

Mult i l ine/Mul t ipo int  (MLMP) is  a b inary synchronous
communications (BSC) feature of System/3. MLMp pro-
vides the assembler programmer access to the BSC l/O
routines that support the Binary Synchronous Communica-
tions Adapter (BSCA) as an l/O device. For a description
of the BSCA, see the appropriate components reference
manual for your system listed in the Preface.

MLMP enables the assembler  programmer to t ransmit  and
receive b inary synchronous data over two te lecommunir :a.
t ions l ines s imul taneously (each l ine requi res a BSCA).
The two lines can be used in the same program or can be
used independently in separate program levels (on Modr:l 10
or  Model  12 that  has the dual  programming fearure rn-

I  s tat teOl  or  in  the program part i t ions (on Model  15) .  T l - re
lines can be nonswitched or switched. Figr.rre 1 gives e>cam-
ples of  the l ine conf igurat ions possib le wi t l r  MLMP.

Nonswr tched Mul t ipo in t

Nonswitched, Point-to-Point
\
\

Switched Point.to-Point

rBM 3271
Control
Un i t

System/3
Model  10,
12 ,  o r  15

System/3
Model 6
( R P G  I I
On l y )

Data Set
(Modem)

Data Set
(Modem)

System/3
Model  10.
1 2 ,  o r  1 5

B
S
c
A

Data Set
(Modem)

B S C A

Nonswitched, Poi nt-to-Pr
\

)r nt L-
\ l
\ l

System/370
Data Set
(Modem

Data Set
Modeml

Common
Carrier

Data Set
(Modem)

Data Set
(Modem System/370

Data Set
(Modeml

B
S
c
A

System/3
Mode l  10 ,
1 2 ,  o r  1 5

EI
S
c;

Figure I (Part 1 of 21. Examples of MLMp BSC Networks

Mult i l ine/Mul t ipoint  Binary Synchronous Cornmunicat ions 1



System/3
Model  8

8000 BPS Local Interface

2400 BPS Local Interface

'The Integrated Communicar ions Adapter ( lCA) must be addressed as BSCA
l ine 2.  Themanual  ICA switch can have only one inter face act ive at  any
one t ime.

2See Figure 1 (Part  1 of  2)  for  examples of  BSCA l ine conf igurat ions.

Figure 1 (Part 2 of 21. Examples of MLMP BSC Networks



The MLMP user specifies the functions of MLMP l/O rou- Figure 2 shows the relation of MLMP to the macro proc-
tines by using System/3 assembler macro instructions (see essor, the overlay l inkage editor. and user programs.
Chapter 2). The IBM System/3 Macros Feature expands
these macro inst ruct ions in to l inkage to MLMP rout ines.  F igure 3 shows the re lat ionship of  a user  MLMP program to

MLMP l /O rout ines.  BSC DTFs,  BSC lOl ls  and buf fers.
Linkage to the MLMP routines is assembled as part of the and the BSCA.
user's program. The IBM System/3 Overlay Linkage Editor
is then used to incorporate the MLMP routines in the
user's object program.

Terminals Terminals

Figure 2. Generation of a User MLMp Object program

User MLMP
Source
Program

The

l i n

The
l i nk

Macro
Processor

Assembler

Overlay
Linkage
Edi tor

M L
the

User ML
Object
Program

B
S
c
A

Execution

B
S
c
A

Ihe user assembler program includes
macro instructions for MLMP l/O routines.

Macro instructions are expanded into
l inkage to MLMP rout ines.

The user program. which now includes
l inkage to the MLMP rout ines,  is
assembled.

M L M P
Rout ines

LMP routines are incorporated into
e user's object program.

LMP
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Telecommu nications Lines Sirpported

Fol lowing are the terminals and l ine connect ions supported
by MLMP. For  considerat ions unique to us ing a g iven ter-
minal  wi th MLMP, see Appendix A.

N on swi tc h ed Po i n t-to. Po i n t

MLMP supports point-topoint nonswitched connections
with central processing units programmed according to the
conventions described in General lnformation: Binary
Synchronous Communications, GA27-3004. MLMP also
supports point-to-point nonswitched connections with the:

o IBM System/7 Teleprocessing Mul t ip lexor  (TPMM) as
described in IBM System/7 Teleprocessing Multiplexor
"TPMM" Programming Guide and Reference Manual
Supporting RPO D0801 /, SC34-1506

o f BM 277A Da1a Communication System as described in
System Components: IBM 2770 Data Communication
System, G427-3013

. IBM 2780 Data Transmission Terminal as described in
IBM 2780 Data Transmission Terminal: Component
Desc ri p ti on, G427-3005

Multipoint

MLMP supports System/3 as a control station and as
a multidropped tbrminal. As a control station,
System/3 can exchange binary synchronous data with:

.  IBM System/3

. IBM System/7 as described in IBM System/7 Binary
Sy nch ro n ou s C om m u n icati on s M odu le P rogramm i ng
Guide and Reference Manual, SC34-1510

r IBM System/7 Teleprocessing Mul t ip lexor  (TPMM) as
described in l8M System/7 Teleprocesing Multiplexor
"TPMM" Programming Guide and Reference Manual
Supporting RPO D0801 /. SC34-1506

o f BM 277O Data Communication System as described in
System Componen*: IBM 2770 Data Communication
System, GA27-3013

o IBM 2780 Data Transmission Terminal as described in
l8M 2780 Data Transmission Terminal: Component
Dercription, GA27-3005

ISM 2972/2980 Banking Terminal Systerm (supported

in the United States only) as described irt Component
Desription: l8M 2972 ModelsS and ll General Bank'
ing Terminal Systems, GL27-3020

IBM 3270 Informat ion Display System as descr ibed in
IBM 3270 lnformation Display System Clomponent
Dercription, GA27-2749

o IBM 3735 Programmable Terminal  as descr ibed in IBM
3735 Programmer's Guide, GC3G3001

o IBM 3600 Finance Communicat ion System (Model  ' l  5
only) as described in IBM 3600 Finance rCommunica-
tion System Programmer's Guide and Co,mponent Des-
cription, GC27-0004

When System/3 is a control station. MLMF,
does not  support  in termix ing of  terminals ,cn one l ine.

Note: For information on how to generate IBM 3735 form
descriptor programs (FDPs) on System/3, see IBM System/3
Model !0 Disk System 3735 Application Pitckage Coding
Manual. GC21-5096. A conversion routine (FDP/Convert)
is  prov ided wi th MLMP to convert  FDPs generated on OS
or DOS to a format suitable for transmission from Model
I 0 or Model 12 ro a 3735. For a description of F DP/Convert,
see index entry FDP/Convert.

Switch ed Poin t-to-Poin t

MLMP supports point-to-point switched connections with
the fo l lowing:

o Central processing units programmed according to the
conventions described in General lnforntation: Binary
Synchronous Communicationt G427-3004

o IBM System/7 Teleprocessing Mul t ip lexor  (TPMM) as
described in IBM System/7 Teleprocessi,ng Multiplexor
"TPMM" Programming Guide and Reference Manual
Supporting BPO D0801 /, SC34-1506

o IBM 277O Data Communication System as described in
System Componen$: IBM 2770 Data C'ommunication
System, GA27-3013

o IBM 2780 Data Transmission Terminal as described in
IBM 2780 Data Transmission Terminal: Component
Dercription, GA27-3005

Mult i l ine/Mul t ipoint  Binary Synchronous Communicat ions 5



o IBM 3275 Display Station as described in IBM 3270
I nformation Display System Component Description,
GA27.2749

o f BM 3735 Programmable Terminals as describedin tBM
3 73 5 P rogram mer's G u i de. GC30-300.|

o f BM System/7 as described in tBM System/7 Systems
Summary, GA34-0002

For swi tched connect ions,  MLMP supports  autocal l  (Uni ted
States only) ,  manual  ca l l ,  autoanswer,  manual  answer,  and
the exchange of station identif ication characters.

Note: For information on how to generate IBM 3735 form
descriptor programs (FDPs) on System/3, see lgM System/3
Model l0 Disk System 3735 Support program Reference
Manual, GC21-5096. A conversion routine (FDp/Convert)
is provided with MLMP to convert FDps generated on OS
or DOS to a format suitable for transmission from Model
10 to a 3735. For a description of FDP/Convert, see index
entry FDP/Convert.

Functions

The following program functions are available to the MLMP
user:

Receive only (receive input data from a remote
terminal ) .

Receive with transmittal of conversational reply (re-
ceive input data from a remote terminal and, when
required, transmit data as an acknowledgement).

Transmit only (transmit data to a remote terminal).

Transmit with reception of conversational reply
(transmit data to a remote terminal and, when re-
quired, receive data as an acknowledgement).

Transmit and receive-no conversational reply. Four
modes of operation are possible:

Transmit a f i le, then receive another f i le.
Receive a fi le, then transmit another f i le.
Transmit records of a f i le interspersed with re-
ceiving records of another f i le (receive RVI).
Receive records of a f i le interspersed with trans.
mitting records of another fi le (transmit RVll.

Depending on the terminal used and whether or t lot data is
exchanged in conversational mode, records transtnitted
and received can be fixed length, variable length, or span-
ned (one record can occupy space in two contiguous blocks).
Data can be exchanged in EBCDIC (Extended Birary Coded
Decimal  In terchange Code) or  in  ASCII  (Amer ican Nat ion-
a l  Standard Code for  In format ion Interchange),  c lepending
on the BSCA used. Data translation is supported by trans-
late tables generated with macro instructions. EllCDlC
transparency and ITB ( ln termediate Block Checking)  are
supported by MLMP.

MLMP does not  t ransmit  leading graphics.  MLMp can re-
ceive leading graphics, but does not pass them to rne user.

Dur ing program execut ion.  MLMP automat ica l ly  does the
fo l lowing:

. Blocks and deblocks data as required.

. Moves user data from the user's logical buffer to the
telecommunications l/O buffers when sending data
(PUT requests).

o Moves user data from the telecommunications l/O buf-
fers to the user's logical buffer when receiving data
(GET requests) .

a Inserts and removes data-link control characters as
necessary.

MLMP provides error recovery, error recording arrd. at
user's request, online test (OLT). A trace modulrr and a
dump rout ine are a lso provided wi th MLMP.

Multiple Line Terminal Adapter

The BSCA and the Mul t ip le L ine Terminal  Adapter  (MLTA)
can be used concurrently on the disk system. For infor_
mation regarding MLTA, see IBM System/3 Multi,ole Line
Terminal Adapter RPO program Reference and Compon-
ent Description Manual, GC21 -7560.

t .

2.

3.

4.

5.

d .

b.
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You inform MLMP of the functions your binary synchron.
ous communications program requires by using System/3
macro instructions.

Dercription

A System/3 macro instruction causes a specif ied sequence
of assembler source instructions to be generated. The for-
mat of a System/3 macro instruction is:

Name Operands

rymbol
or blank

u macro
narl€

b no oparands
or ona or
mor€
op6rands
sop8r8t6d by
commas

Name

lf you specify a name, it is assigned to the generated se-
quence of assembler instructions. The name becomes the
symbolic address of the first byte of code generated by the
macro instruction and it can be used to reference the code
- that is, to modify the code or to branch to the code.

A name:

. Must begin with an alphabetic character in position 1
of the Assembler Coding Form

a Can be from one to six alphameric characters in length

o Must contain no special characters or blanks

A/ofe.' System/3 macro instructions generate labels begin-
ning with the dollar sign ($). lf you also def ine labels

$ginning with $ when you use System/3 macro instruc-
tions, duplicate labels may result.

Operation

The operation entry is the mnemonic operation code of the
macro instruction. Each operation entry must begin in
position I of the Assembler Coding Form.

Chapter 2. System/3 Macro Instructions

Operands

Operands qualify the operation by specifying functions to
be performed and data to be modif ied. Ear:h operand con-
sists of a keyword and a parameter joined by a dash. Key-
words and parameters are predefined symbols available for
use with individual macro instructions. You select key-
words and parameters according to the rules that apply to
the macro instruction you are writ ing.

o The first operand must begin in position 14 of the
Assembler Coding Form.

Operands must be separated by commas.

Blanks are not permitted between operands coded on the
same l ine.

Blanks are not permitted between keywords and
parameters.

Operands cannot be specified beyond position 71.

o Operands can be written in any order.

Continuation Lines

The number of operands involved in some macro instructions
may require more than one line of coding. lf continuation
is required, column 72 must contain a character and the last
operand must be followed by a comma. An operand cannot
be divided and continued on the next l ine. The operands
of  the cont inued f ie ld must  begin in  column 14.  For  an
example of continuation coding, see Figurer 4.

CommenB

Comments can be placed after the last operand in a l ine if
the comment is separated from the operan,l or comma by
a blank. lf a macro instruction has no operands, comments
can be placed in the operand field if position 14 is left
b lank (F igure 4)"

721 4
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IBM Sy3tm/3 Beic Assmblor Coding Form

1 9 m 2 1 ) 2 2 3 2 1 X

14 rs  16  17  ta  19  n  21  22  23  24  E 26  21  2A E

Figure 4. Sample of Continued Macro Instructions and Comments

Conventions

Certain symbols are used in this manual to abbreviate the
descriptions of macro instructions.

$oP K AIBIC

BRACKETS [ ] indicate an optional entry.

SLASHES / separate entries when a choice exists.

$  a 5  $  3 ?  s  $ {  4 1  4 2  a 3  q 4 5  4  4 ?  s  a g S  5 r  s 2 6 3 i l 6 5 6 6 6 7 f f i r r 9 7 0 7 i  7 2

4 r  1 2 L  U $ C a r  € a g S 5 1  5 2 $  g  5 5 $ 5 7  S  5 9 m 6 1  6 2  6 3 6 4 6 5 6 6 7 6 A 6 e 7 0 7 1  7 2  7 3  7 .  7

UNDERSCORE _indicates the default if a paramerter is
not specified.

UPPER CASE LETTERS indicate words or abbrev ations
that must be entered as shown.

LOWER CASE LETTERS indicate information you must
supply.

Each MLMP macro instruction is described in detail in
Chapter 3. All MLMP macro instructions are sumnrarized
in a chart in Appendix E. The chart also gives the approxi-
mate length of code generated by each macro instruction.



Every MLMP program you write must accomplish three
major functions:

1. Prepare BSC f i les for reception and/or transmission
of data.

2. Init iate the transfer of data: receive and/or transmit.

3. Terminate the transfer of data.

Before programming these functions, however, note that
one EXTRN must be defined in every MLMP program
($$BSMS). Other required EXTRNs are generated by the
MLMP macro instructions when MLMP programs are
assembled.

PREPARING FOR DATA TRANSFER

Preparing for data transfer always includes the following
three steps:

l. Generate labels and equates for use by the various
macro instructions and generate field displacements
and labels for the BSC DTFs. Common labels and
equates are generated by the $COMN macro
instruction when your MLMP program is
assembled. BSC DTF field displacements and labels
are generated by the $DTOB macro instruction when
your MLMP program is assembled.

2. Prepare BSC data fi les. Each BSC fi le must bet 
'

a. Defined ($DTFB macro instruction)
b. Allocated ($ALOC macro instruction)
c. Opened ($OPEN macro instruction)

Create a checklist to check for l/O completion.
Entries in the checklist are created by the $CKL
macro instruction.

Ghapter 3. MLMP Programming

l f  your station is a control station, you mus;t create a
poll ing/addressing l ist. Entries in a poll ing/addressing l ist
are created by the $POLB macro instructiorr. Entries in
a poll ing l ist can be activated or deactivated by using the
$BCPL macro instruction (stations identif ied in active
entries in a poll ing l ist are polled, stations identif ied in in-
active entries are not polled). The $CHGB macro instruc-
tion can be used to generate the parameter l ist required by
$BCPL.

Control stations must also provide space fori logging termi-
nal statistics. The $LOGB macro instruction can be used
to allocate space for the Terminal Statistics Logging Area.

lf you are using a switched answer l ine, you can create a
list containing the station identif ication sequences (station
lDs) your station wil l accept from a remote terminal.
Entries in the switched lD l ist are created by the $SWIB
macro instruction. The $BCSW macro instruction can be
used to activate or deactivate entries in the l ist. (lf an entry
is inactive, your station wil l not accept the station lD given
in that entry.) The $CHGB macro instruction can be used
to generate the parameter l ist required by $BCSW.

lf data in your BSC f i les requires translation, either before
it is transmitted or after it is received, you rnust provide
for data translation by constructing translale tables
($TRTB macro instruction for EBCDIC/ASCll tables) and
generating a translate parameter l ist ($TRL macro instruc-
tionl. When you want to trenslate data, generate the inter-
face to the IBM-provided translate routine ($TRAN macro
instruction ).

3.

MLMP Programming I



Note: lf you are transmitting translated data or receiving
data that rnust be translated, be sure you have given the
following information in the correct data code (EBCDIC or
A S C I I } ;
1. Poll ing andlor addressing characters if you are a control

or tributary station.
2. Station identif ication sequences if you are on a switched

l i ne .
3. Online test parameter l ists (generated by the $RFTL

macro instruction) and online test messages if you intend
to request online tests (see index entry online testl.

Generate Common Equates ($COMN)

The $COMN macro instruction generates labels and equates
used by System/3 macro instructions. This macro instruc_
tion must be issued once in every assembler program con_
taining System/3 macro instructions.

$COMN Macro lnstruction Format

SCOMN

Generate BSC DTF Displacements and Labels ($DTOB)

BSC DTF f ield displacements and labels must be def ined
once in every MLMP program. The $DTOB macro instruc-
tion generates f ield displacements and associated labels
for BSC DTFs. These displacements and labels, as well as
BSC DTF byte and b i t  def in i t ions and a def in i t ion of  MLMp
compf etion codes (see index entry completion codel, are
inc luded in your  assembly l is t ing.

The generated BSC DTF labels are used by the code your
MLMP macro instructions generate and you can use the
labels to reference fields in the BSC DTFs.

See index entry 8SC DTF tor the labels generated by $DTOB.

$DTOB Macro lnstruction Format

Define the Fite for BSC ($DTFB)

The $DTFB macro instruction generates a BSC DTF. More
than one BSC file can be defined for each telecornmunica-
tions l ine. See Appendix C for the format of the BSC
DTFs. See also index entry open BSC fites ($O\EN).

$DTFB Macro lnstruction Format

lnamel $DTFB R ECL-decdig,B LKL-decdig,
R CA D-address,FTYP-R CV/TSiM
[,8 U FST-address,B U F E N D-actdras]
[,BUFNO-decdig]
t,coDE-E/Al [ ,LrNE-1/2]
[,UP-binary/Q] [ .CH N-namel
t,coNV-Y/Nl t , l rB-Y/Nl
[,TRANSP_Y/N]
[,R V IADR -address,R V I MS K-hex]
[,DLYCT-decdig]
[,TYPE_EPIMP/CS/AC/MC/AA/MA ]
[,TERMAD-hex] [ ,AUTORS- y/N]

[, Ll STAD-address,ER R LOG-addresl
t ,POLRES-Y/N]
[,LlMlT--decdig]
[,D I A L-address,D I A LCT--decd ig]
[,RCVl D-address,R CVCT-deutig/
,swLrsT-Y/Nl
[.SN D I D-address,SN DCT-decdig]

[ .SPAN-Y/N]
[ ,RECSEP-hexl  [ ,ERRCT-decdig]

1 0



name

l f  a  narne  is  spec i f ied ,  i t  i s  ass igned to  the  f i rs t  by te  o f  the
genera ted  BSC DTF.

R E C L - d e c d i g

S p e c i f  i e s ,  i n  d e c i m a l ,  t h e  m a x i m u m  r e c o r d  l e n g t h  f  o r  t h i s
f i l e ,  e x c l u d i n g  l i n e  c o n t r o l  c h a r a c t e r s .  R e c o r d  l e n g t h  i s
l im i ted  by  ava i lab le  s to rage and te rmina l  charac ter is t i cs
suc l r  as  those l i s ted  in  Append ix  A .  See index  en t ry  $DTFB
considerations.

B L  K L - d e c d i g

S p e c i f  i e s ,  i n  d e c i m a l ,  t h e  m a x i m u m  b l o c k  l e n g t h  f o r  t h i s
f i le ,  exc lud ing  l ine  cont ro l  charac ters .  B lock  length  must
be  equa l  to  o r  g rea ter  than record  length  (RECL operand) .
See index entry $DTFB considerations.

RCAD-address

Spec i f ies  the  symbol ic  address  ident i f y ing  the  f  i r s t  by te  o f
your  log ica l  bu f fe r .  The requ i red  s ize  o f  the  log ica l  bu f {e r
depends upon the  k ind  o f  opera t ions  reques ted  fo r  th is  f i le :

o  l f  t h i s  i s  a  r e c e i v e  f i l e  a n d  O P C - N  w i l l  b e  s p e c i f i e d  i n
G E T  r e q u e s t s  f  o r  t h i s  f  i l e ,  t h e  l o g i c a l  b u f f e r  m u s t  b e
la rge  enough to  conta in  one record  f  o r  th is  f  i l e .

.  l f  t h i s  i s  a  r e c e i v e  f i l e  a n d  O P C - B L K  w i l l  b e  s p e c i f i e d  i n
GET requests  fo r  th is  f i le ,  the  log ica l  bu f fe r  must  be
la rge  enough to  conta in  the  la rges t  b lock  o f  da ta  ex-
pec ted ,  inc lud ing  l ine  cont ro l  charac ters .

For  a  descr ip t ion  o f  OPC-N and OPC-BLK,  see index
entry $GFfB macro instruction.

l f  th is  i s  a  t ransmi t  f  i l e ,  the  log ica l  bu f fe r  must  be  la rge
enough to  conta in  one record  fo r  th is  f i le .

Records  are  moved f  rom the  log ica l  bu f fe r  to  the  BSC
l /O buf fe rs  on  PUT requests  ($PUTB macro  ins t ruc t ion) ,
and moved f  rom the  BSC l /O bu f fe rs  to  the  log ica l
bu f fe r  on  GET requests  ($GETB macro  ins t ruc t ion) .  See
index entrv move mode.

FTYP-RCV/TSM

Ind ica tes  whether  the  f i rs t  opera t ion  fo r  tn is  f i le  i s  rece ive
( R C V )  o r  t r a n s m i t  ( T S M ) .  l f  y o u  d e f  i n e  a  r e c e i v e  f  i l e  ( R C V ) ,

the  f i rs t  l /O request  fo r  the  f i le  must  be  a  GET request
(see index entry $GETB macro instruct ionl ,  f i  you def ine

a  t r a n s m i t  f  i l e  ( T S M ) ,  t h e  f  i r s t  l / O  r e q u e s t  f o r  t h e  f i l e  m u s t

be  a  PUT request  o r  a  reques t  fo r  an  on l ine  tes t  (see  index
entries $PUTB macro instruction and onli,ne testl .

BU FST*address

Spec i f ies  the  symbol ic  address  ident i f y ing  the  f i rs t  by te
o f  t h e  a r e a  a v a i l a b l e  t o  t h i s  f i l e  f o r  l l O  b u f f e r s  a n d  l O B s
( i n p u t / o u t p u t  b l o c k s ) .

Note :  Each BSC f  i le  requ i res  a  un ique l /O area .

B U  F E N D - a d d r e s s

Spec i f  ies  the  symbol ic  address  ident i f  y ing  the  las t  by te  o f
t h e  a r e a  a v a i l a b l e  t o  t h i s  f i l e  f o r  l / O  b u f f e  r s  a n d  l O B s .  F o r
fo rmulas  necessary  to  ca lcu la te  the  length  o f  M LMP l /O
areas, see index entry MLMP l/O area. See also index
en l ry  on l ine  tes f  i f  you  in tend to  use  the , ln l ine  tes t .

B  U F  NO -decd ig

Spec i f ies  the  number  o f  l /O bu f fe rs  and l ( lBs  to  be  con-

t a i n e d  i n  t h e  l / O  a r e a  f o r  t h i s  f i l e ,  a n d  s p e c i f i e s  t h a t  t h e

l l O  a r e a  i s  t o  b e  a l l o c a t e d  b y  t h i s  $ D T F B  m a c r o  i n s t r u c -

t ion .  (See index  en t ry  MLMP l /O area . l

y ' y 'o fe ;  E i ther  BUFST and BUFEND or  B | .JFNO shou ld  be

s p e c i f i e d .  O t h e r w i s e ,  t h e  $ D T F B  m a c r o  i n s t r u c t i o n  a l l o -

c a t e s  e n o u g h  l l O  a r e a  t o  c o n t a i n  o n l y  o n e '  I O B  a n d  b u f f e r .

MLMF' Programming 11
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CODE_ E /A

Speof ies whether  the character  code of  your  data is
EBCDIC  (E )  o r  ASCI I  (A ) .  The  cha rac te r  code  you  use  r s
deter-nr inecj  by the t ransmiss ion code feature insta l led on
yo,.rr BSCA.

L r N E - t i 2

S p e c i f i e s  t l r e  B S C A  t h i s  f i l e  u s e s ;  a d a p t e r  1  o r  a d a p t e r  2 .
The , , ' /  351 . ;4  opera t ion  cont ro l  language iOCL)  s ta tement
c a n  o v e r r  i d e  t h r s  o p e r a n d .  F o r  O C L  i n f o r m a t i o n ,  s e e  t h e
appropr ia te  sy \ tem cont ro l  p r .ogyamming re fe rence manua l
l isted in tne Pr ef ace.

U P  b i n a r y i C )

S p e c i { i e :  t h e  c o n d r t i o n a l  o p e n r n g  o f  a  D T F .  l {  t h e  b i t s
s p e c i f i e d .  i n  i . r i n a r y ,  a r e  o n  i n  t h e  e x t e r n a l  i n d i c a t o r
:e t t ing  g i , re r r  by  rhe  las t  SWITCH OCL s ta temerr t ,  the
D T F  i s  o p e n e d .  T h e  d e f a u l t  0  s p e c i f i e s  t h e  u n c o n d i t i o n a l
o p e n i i r q  o f  a  D T F .  F o r  O C L  i n f o r m a t i o n ,  s e e  t h e  a p p r o p
r ia te  sys ter ] l  con t ro l  ; : rogramming re fe rence man i ra l  l i s ted
in Ihe Preface.

Cl-JN r)arne

Sr ;ecr f ies  the  syrnbo l ic  adc l ress  o f  the  nex t  DTF in  the
c h a i n .  C h a i n e d  D T F s  a r e  a l l n c a t e d ,  o p e n e d ,  o r  c t o s e d  a t
the  sarne  t ime as  the  f i rs t  DTF in  the  cha in .  An enc t ,o t -
c h a i n  i n d i c a t o r ,  X ' F F F F ' ,  i s  e n t e r e d  i r r  t h e  D T F  i f  n o  c h a i n
operand rs  g iven .

C O N V - Y / N

Spec i f ies  whether  conversa t iona l  rep i ies  can be  sent  f rom or
t o  t h i s  f  i l e :  Y  i f  y e s ,  N  i f  n o .

f /o te . '  B lock  length  (BLKL operand)  must  equa l  record
l e n g t h  ( R E C L  o p e r a n d )  f  o r  a  c o n v e r s a t i o n a l  f  i l e

I T B - Y / N

Spec i f ies  whether  in te rmec j ia te  b lock  check ing  is  reques ted ;
Y i f  yes ,  N i f  no .  In te rmed ia te  b lock  check ing  is  no t  per_
mi t ted  fo r  a  conversa t iona l  f i l e .

TRANSP-Y /N

Spec i f ies  whether  da ta  fo r  th is  f  i l e  w i l l  be  t ransmi t r :ec l  in
t ransparent  mode;  Y  i f  yes ,  N i f  no .  Transpar .ency  nray  be
spec i f ied  on ly  i f  the  t ransparency  fea ture  is  ins ta l led  or r  the
BSCA used.  l f  i r J  i s  spec i f ied  and t ransparent  da ta  rs
rece ived,  no  er ro r  occurs  d f rd  the  $BCRAN b i t  i s  se t  rn  tne
$ B D A T T  f  l e l d  o f  t h e  B S C  D T F .

RV IAD R -ad<. i ress

Spec i f  ies  the  symbol ic  adc l ress  o f  a  cne-by-  r .c  f  ie l r l  y r )u  p ro-
v i d e .  T h e  f i e l d  i s  u s e t . t  v u i t h  t l i e  n r a s k  s p e c i f i e r l  i r r  t h e
R V I M S K  o p e r a r r t i  ( f o l l o w i n g  p a r a g r a p h )  t o  i n c l i c a t e  y r h e n
a  r e v e r s e  i n t e r r u l t t  r e r l u u s r  ( R V l ) i s  r e c e i v c r i  o r  i s  t o  b e
sent .  See index  en t ry  reverse  in tc r r i - rp l  fo r  cxarnp le ;  o f
u r n q  r e v e r s e  i n t e r r u p t s .  R V I A D R  a d d r e s s  r e q u i r e : ;  t l r e
R V I M S K  o p e r a n d .

R V I M S K  n e x

Spec i f ies  two hexadec imal  charac ters  to  represent  t l te
r e v e r s e  i n t e r r u p t  ( R V i )  m a s k .  T h e  b i t s  r e i : r e s e r r t e d  b y  t h e
m a s k  a r e  s e t  o i r  b y  I M L M P  i n  t h e  R V I A D R  f r e l d  ( p r r : c e d i n g
p a r a g r a p h )  i f  a  r e v e r s t - ' i n t e r r u p t  r e q u e s t  ( R V l l i s  r e c e i v e d
f  rom a  remote  te rmina l .  l f  a  reverse  in te r rup t  reques t  ts
to  be  sent  to  a  remote  te rmina l ,  you  must  se t  o r r  the :  rnask
in the RVIADR f ield. See index entry reverse interrupt
f o r  e x a m p l e s  o f  u s i n g  r e v e r s e  i n t e r r u p t s .  R V I M S K - h e x
r e q u i r e s  t h e  R V I A D R  o p e r a n d .

DLYCT-decd ig

Spec i f  ies  a  dec ima l  c le lay  count .  The de lay  c r run t  i s  the
number  o f  seconds a f te r  rece iv ing  or  t ransmi t t i r rg  a  l t lock
o f  da ta  tha t  MLMP wi l l  wa i t  fo r  you  to  rece ive  or  t r , tnsmi t
a n o t h e r  b l o c k  o f  d a t a  f o r  t h e  s a n r e  f i l e .  M l _ M P  w a i t s  t h e
spec i f ied  number  o f  seconds by  us ing  the  WACK Et \O anr j
T T D  N A K  l i n e  c o r r t r o l  s e q u e n c e s .

Except  when you have rece iver l  o r  t ransmi t ted  end o f  f i l e ,
MLMP abor ts  t ransmiss ion  and pos ts  the  $BCLST com-
p le t ion  code i f  the  de lay  cour r  t  i s  exhausted  be tween t rans-
missions. (See index entry contplet ion code.l

l f  y o u  d o  n o t  s p e c i f y  a  n u m b e r .  a  1 8 0 - s e c o n d  d e l a y  c o u n t
is  assumed.  l f  you  do  spec i fy  a  de lay  count ,  cons ider  the
t ime tha t  may be  requ i red  fo r  such th ings  as  devrce  er ro rs ,
ha l ts ,  and ready ing  l /O dev ices .
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TYPE_

This operand specifies the type of l ine connection to be
established for this fi le. You must have the appropriate
network attachment feature installed before specifying
one of the following l ine types:

P8

Specifies that this fi le wil l use a point-to-point non-
switched line. PP is assumed if no l ine type is specified.

M P

Speci f ies that  th is  f i le  wi l l  use a mul t ipo int  l ine,  and th is
station is a tributary station. TYPE-MP requires the
TERMAD operand.

CS

Speci f ies that  th is  f i le  wi l l  use a mul t ipo int  l ine,  and th is
station is the control station. TYPE-CS requires the
LISTAD and ERRLOG operands.

AC

Specifies that this fi le wil l use a switched line. autocall.
TYPE-AC requires the DIAL and DIALCT operands.

M C

Sprecifies that this fi le wil l use a switched line, manual
cal  l .

AA

Specifies that this fi le wil l use a switched line. auto
answer.

MA

Specifies that this fi le wil l use a switched line, manual
answer.

TERMAD-hev

Specifies the hexadecimal representation of the two-
character poll ing or addressing sequence used by this fi le.
l f  th is  is  a t ransmit  f i le  (FTYP-TSM),  TERMAD speci f ies
pol l ing characters;  i f  th is  is  a receive f i le  (FTYP-RCV).
TERMAD specifies addressing characters.

Each tributary station on a multipoint l ine must have
unique poll ing and/or addressing characterr;. See index
entry tributary System/3 polling and addre,ssing characters
for  the pol l ing and addressing characters a l 'a i lab le to ident i fy
System/3 tributary stations. See also index entry pall ingi
addressing.

The TERMAD operand rs used only when 
- fYPE-Mp 

is
soeci f i  ed.

AUTORS-Y/[ l

Speci f ies whether  MLMP wi l l  automat ica l l l 'send a negat ive
response to poll ing and addressing sequencoli received after
data t ransfer  for  th is  f i le  is  complete;  Y i f  1 ,es.  N i f  no.  l f
AUTORS*Y is  speci f ied,  MLMP wi l l  cont i r rue to respond
negat ive ly  to pol l ing and addressing sequences unt i l  another
MLMP l /O request  ($GETB, $PUTB. or  $RFT) is  issued for
the l ine,  or  unt i l  a  request  to  c lose the ML[4P f i les ($CLOS]
is issued. (See index entry macro instructions.l lI
AUTORS-N is specified or if AUTORS is not specified at
a l l  for  a t r ibutary s tat ion,  the t r ibutary s tat ion wi l l  be on-
l ine wi th the contro l  s tat ion only when an IMLMp l /O re-
quest  ($GET8. $PUTB, or  $RFT) has been accepted.

AUTORS-Y enables a t r ibutary s tat ion to remain onl ine
wi th the contro l  s tat ion af ter  in i t ia l  data t ransfer ,  even
though data transfer is not occurring. When a tributary
remains onl ine unt i l  a l l  data t ransfer  betwer:n i t  and the
control station is complete, the control station spends no
t ime wai t ing for  the t r ibutary to respond tc ,  pol l ing or
add ress i ng.

AUTORS is  used only when TYPE-MP is  speci f ied,  and
the AUTORS operand must  be speci f ied the same wav in
all $DTFB macro instructions written for the same BSC
l ine .
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LISTAD-address

Specifies the symbolic address identifying the first byte of
the poll ing or addressing l ist used by this f i le. lf this is a
transmit f i le (FWP-TSMl, LISTAD points to an addressing
list; if this is a receive fi le (FTyp-RCV), LISTAD points
to a pof ling list. See index entry polling/addressing.

LISTAD is required only when TypE-CS is specified.

ERRLOG-address

Specifies the symbolic address identifying the first byte of
an area in main storage to be used for logging transmission
statistics by terminal. You must provide one such area
for each telecommunications l ine used ($LOGB macro
instruction); and each area must be large enough to con-
tain statistics for each unique poll ing and addressing se-
quence used in your program. For the format of this log-
ging area and a formula for computing its size. see index
entries $LOGB Macro lnstruction and Terminal Statrstics
Logging Area.

ERRLOG is required only when TypE-CS is specified.

A/orte.' Only one terminal statistics logging area per l ine is
required in your program. Therefore, all ERRLOG oper-
ands specified for DTFs using the same line wil l be
i dentical.

POLRES_Y/X

Specifies whether the control station modules required to
poll and address tributaries, log terminal statistics. and
close active fi les are to be resident in main storage; y if yes,
N i f  no.

Specifying POLRES-Y for control stations saves it signifi-
cant amount of execution time because transient Inodules
do not have to be found and loaded from the disk oblect
l ibrary each time the control station polls or addresses a
tributafy, logs terminal statistics, or closes an active fi le.

POLRES is used only when TYPE-CS is specified. and the
POLRES operand must be specified the same way in all
$DTFB macro instructions written for the same BSC line.

LIMIT-decdig

Specif ies the number of t imes, in decimal, MLMp rri l l
accept a negative response from each terminal in a wrapped
poll ing or addressing l ist before posting the $BCNliG com-
pletion code (see index entry completion codel. \talid
entries are 1-254. lf no number is specified, MLMp passes
through a wrapped list until a positive response is received,
an error is encountered, or the poll is canceled (seer index
entry $CANB macro instructionl.

LIMIT is used only when TYPE-CS is specified.

ffofe.' Consider defining LIMIT for any addressing l ist
created by a $POLB macro instruction in which LI\ST-
WRAP was specified. See index entry fiPOLB mac,ro
instruction.



DIAL-address

Specifies the symbolic address identifying the f irst byte of
the field containing the decimal number that must be dialed
to extablish a switched connection. This operand is used
only when TYPE-AC is specified. DIAl-address requires
the DIALCT operand (see following paragraph).

DIALCT-decdig

Specifies, in decimal, the length of the number that must
be dialed to establish a switched autocall connection. The
maximum length permitted is 12. This operand is used
only when TYPE-AC is specif ied, and requires the DIAL
operand.

RCVID-address

Specifies the symbolic address of the first byte of either the
identif ication sequence required from the remote station
or of the switched lD list (see index entry switched lD list
for the format of the l ist). RCVID-address requires either
the RCVCT operand or SWLIST - Y. Using RCVID and
RCVCT or  RCVID and SWLIST-Y improves data secur i ty
on switched lines; these operands are recommended for
all switched lines.

RCVCT-decdig

Specifies, in decimal, the length of the identif ication se-
quence required from the remote station. Length can be
1-15. lf 1 is specified, MLMP expects to receive 2 charac-
ters - duplicates of the character addressed by the RCVID
operand {preceding paragraph}. lf no length is specified,
0 is assumed. RCVCT-decdig requires the RCVID operand.

SWLIST-Y/N

Specifies whether this switched answer l ine wil l use the
switched f D list (see index entry switched lD list for the
format of the l ist); y if yes. N if no. SWLIST-y can be
specified only when TYPE-AA or TYPE-MA is specified.
SWLIST-Y requi res the RCVID operand.

SN DID-address

Specifies the symbolic address of the first byte of the iden-
tif ication sequence required by the remote station. SNDID-
address requires the SNDCT operand. Using the SNDID
and $NDGT operands improves data security on switched
lines; these operands are recommended for all switched
l ines.

SNDCT*decdig

Specifies, in decimal, the length of the identif ication sequence
required by the remote station. Length can be 1-15. lf
1 is specified, MLMP transmits 2 characters - duplicates
of the character addressed by the SNDID operand (preced-

ing paragraph). SNDCT-decdig requires the SNDID
operand.

SPAN-Y/N

Specifies whether records in this fi le wil l span blocks of
tex$ Y if yes, N if no. A spanned record must be contained
within two contiguous blocks of text.

When spanned records are received or transrnitted, DTF
fields $BDWKB and $BDREL are altered. 

' l-he 
f ields are

restored after successful l/O completion. lf an error occurs
during transmission of spanned records, you must restore
$BDWKB and $BDREL before requesting arrother operation
for the fi le.

SPAN-Y requires the RECSEP operand if this is a receive
file (FTYP-RCV). See index entry $DTFB considerations
See afso index entry BSC DTF for the formrat of the BSC
DTF.

RECSEP-hex

Specifies the hexadecimal representation of a one-character
record separator used to separate variable length records
in bf ocks of text. See index entry $DTFB considerations.

ERRCT-decdig

Specif ies the number of t imes, in decimal, that M LMP re-
tries an unsuccessful operation before posting an error con-
dition. Valid entries are 1-254. lf no number is specified,
an error retry count of 7 is assumed.

fiote; ERRCT specifies an error retry count only for the
local MLMP program; ERRCT does not affe'ct the remote
terminal. In an error situation occurring between two
terminals with different retry counts, the lower retry count
determines when the error becomes permanent.

$DTFB Considerations

MLMP supports three kinds of record formats: f ixed length,
variable length, and spanned. The kind of format you choose
determines the way in which four $DTFB operands must
be specified: RECL-decdig, BLKL-decdig, SPAN-Y/N,
and RESCEP-hex.
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Fixed Length. '  l f  you choose to use f ixed length records: OPC_BLK is recommencled for each GET request (see

index entry $GETB macro irtstructionl it vou are to re-
1. Specify the record length in the RECL operand. ceive variable length records that do not contain record

separators. When OPC-BLK is specif ied in a GE-f request.
2 '  Spec i fy  a  mu l t ip le  o f  the  record  length  in  the  BLKL the  length  o f  the  b lock  rece ived is  mover j  to  $BDREL in

operand. the DTF. See index entrv 8SC DTF for the format of the
DTF.

3 .  Do no t  code the  SPAN and RECSEP operands .

Spanned: Spanned records can be f ixed or variable length.
Variable Le'ngth: Variable length records can change in l f  you choose to use spanned recorcls:
length  f ronr  one t ransmiss ion  to  another .  l f  you  choose to
use var iab le  length  records :  1 .  Spec i fy  RECL and BLKL accord ing  to  the  i ,o rmat ,

f i xed  or  var iab le  length .  you  choose (see two pre-
1 .  RECL-The va lue  spec i f ied  in  the  RECL operand ced ing  paragraphs) .

shoulcl be the maxirnum expected record length. How-
ever, when you transmit variable lengtlr records you 2. Specify SPAN-y.
must  move the  length  o f  each record  to  $BDREL in
tt  e DTF before you issue $PUTB to transmit the 3. Specify a record separator character (RECSEp oper_

;ord. iSee index entry BSC DTF for the format of and). See index entry MLMP message formats
the DTF.) After each successful GET request issued for an i l lustrat ion of spanned records.
to receive one or more variable length records (com-

ie t ion  coc ie  =  $BCDNE) :  Note :  1 'he  3735 t ransmi ts  spanned records ,  For  fo r -
matt ing considerations unique to the 3735, see IBM

I The lengttr of the block received, including control 3735 programmer,s Guir le, GC30_3001 .
charac ters ,  i s  moved to  $BDREL i f  you  spec i f ied
OPC BLK in  $GETB (see i r rdex  en t rV  SGETB
macro instructionl , Allocate BSC Files ($ALOCI

or
o  The length  o f  the  record  rece ived,  inc lud ing  the  Every  BSC f i le  must  be  a l loca ted ;  tha t  i s ,  the  BSCA requ i red

record  separa tor ,  i s  moved to  $BDBEL i f  you  by  each f i le  must  be  reserved fo r  the  f i le  be fore  the  f i le  car r
spec i f ied  the  RECSEP operand in  gDl -FB (see be  processed.  A l l  f i l es  in  your  p rogram must  be  a i loca teo
i tem 4  fo l low ing) .  be fore  you beg in  any  te lecomnrun ica t ions  l /O op t : ra t ions .

The $ALOC macro instruct ion generates code that effects
2. BLKt--The block length you specify shoulcl be the a branch to a system al locate routine. The systenr al locate

max i rnum expec ted  b lock  length .  rou t inereserves  the  < jev ices  ident i f ied  by  the  $ALOC macro
lns t ruc t ron .

3 SPAt\ l-Variable length records may or may not be
spanned (see fo l low ing  paragraph) .  Note :  $ALOC musr  no t  be  issued wh i le  BSC l /O opera t ions

are  Derng executed .
4. RECSEP-Although record separators are not re-

qu i red  w i th  var iab le  length  records ,  you  may want  to
use a record separator to del inri t  the records. l f  $ALOC Macro lnstruct ion Format
you do  spec i fy  a  record  separa tor ,  MLMP automat i -
:al ly inserts the record separator at the end of each
record transmitted. The record separator is the last l- t""*" l  TSALoa 

- iTDTF-r""- l  * l

data character moved to your iogical buffer (addressed

by the RCAD operand) when Vou receive variable
length records.
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l f  you specify the keyword DTF, enter. as the parameter,
the  name o f  the  DTF ( f i le )  to  be  a l loca ted .  l f  the  operano
is  no t  g iven ,  the  address  o f  the  DTF is  assumed to  be  in
register 2.

l f  the  DTF spec i f ied  is  in  a  cha in ,  a l l  DTFs fo l low ing  in  the
cha in  a re  opened by  th is  reques t .  (MLTA DTFs must  no t
be  in  the  cha in .  For  in fo rmat ion  regard ing  MLTA,  see IBM
System/3 Multiple Line Terminat Adapter RpO program

Reference and Component Description Manual,
G C 2 1 - 7 5 6 0 . )

A f te r  $ALOC is  executed ,  reg is te r  2  conta ins  the  address
of  the  f i rs t  DTF a l loca te t r .

Open BSC F i les  ($OPEN)

Every  BSC f i le  must  be  opened.  The DTF and l /O area
used by  the  f i le  must  be  prepared to  accommodate  the
data  compos ing  the  f  i l e ,  and a  DTF must  be  genera ted .
The $OPEN macro  ins t ruc t ion  genera tes  code tha t  e f fec ts  a
branch to  a  sys tem open rou t ine ;  the  rou t ine  opens the  f i les
ident i f  ied  by  the  $OPEN macro  ins t ruc t ion .

Note :  l f  you  reopen a  BSC f  i le  tha t  has  been c losed (see
index entry $CLOS macro instruct ion). record length,
b lock  length ,  and a l l  o ther  f i le  a t t r ibu tes  w i l l  be  the  same
as they  were  a t  the  t ime the  f i le  was  c losed.

$OPEN Macro lnstruction Format

l n a m e l l $ o p e r u l l o t F - n " - e l

l f  you  spec i fy  the  keyword  DTF,  en ter ,  as  the  parameTer ,
the  name o f  the  DTF ( f i le )  to  be  opened.  l f  the  operand is
no t  g iven ,  the  address  o f  the  DTF is  assumed to  be  in
reg is te r  2 .

l f  the  DTF spec i f ied  is  in  a  cha in ,  a l l  DTFs fo l low ing  in  the
cha in  a re  opened by  th is  reques t .  (MLTA DTFS must  no t
be  in  the  cha in .  For  in fo rmat ion  regard ing  MLTA,  see IBM
System/3 Multiple Line Terminal Adapter RpO program

Reference and Component Description Manual.
G C 2 1 - 7 5 6 0 .  )
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Af te r  $OPEN is  executed ,  reg is te r  2  conta ins  the  address  o f
the  las t  DTF opened.

Genera te  a  Mode l  10  and Mode l  12  Check l i s t  ( l$CKL)

The Mode l  10  D isk  Sys tem,  Mode l  12 ,  and Mor le l  15  use
a macro  named $CKL to  genera te  a  check l i s t .  S ince  there
are  d i f fe rences  in  parameters  and in  func t ion ,  check l i s t
macros  are  d iscussed separa te ly .

One $CKL macro  ins t ruc t ion  c rea tes  one en t ry  in  a  check-
l i s t .  A  check l i s t  iden t i f ies  DTFs to  be  checked fo r  l /O com-
p le t ion  by  the  $CHK macro  ins t ruc t ion .  The k inds  o f
DTFs tha t  ian  be  ident i f  ied  by  the  check l i s t  a r , - ' :  BSC DTFs,
MLTA DTFs,  and conso le  DTFs.  The $CKL macro  ins t ruc-
t ions  requ i red  to  c rea te  a  par t i cu la r  check l i s t  r r  us t  be  coded
consecutively. See index entry checkl isf for the format of
the checkl ist.  See also index entrv check for l t 'O
completion ($CHK).

Model 10 and Model l2 $CKL Macro lnstructi(rn Format

[ n a m e J  I  S C K L  I  O f r -  a d d r e s s  [ , S K l p . y / g J

[ , R E O K - Y / N  o r , C O N S - Y / N ]

[ ,R rN -Y /N ]  [ , LAST-Y /N ]

name

A name g iven to  a  $CKL macro  ins t ruc t ion  br :comes the
symbol ic  address  o f  the  f i rs t  by te  o f  the  genera ted  check-
l i s t  en t ry .  The name can then be  used to  address  the  en t ry
i f  you  want  to  change the  en t ry .

DTF-address

Spec i f  ies  the  symbol ic  address  o f  the  f i rs t  by te  o f  the  DTF
for  wh ich  th is  en t ry  i s  be ing  c rea ted .

S K I P - Y / N

Spec i f ies  whether  th is  en t ry  shou ld  be  sk ipped r ruhen the
check l i s t  i s  scanned;  Y  i f  yes ,  N i f  no .
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R EOK -Y lN or  CONS-Y/N

Spec i f  ies  whether  the  check  rou t ine  (see index  en t rv  $CHK
macro instructron) should check for console requests (REO
key pressed) ;Y  i f  yes ,  N i f  no .  Whenever  you want  the
check  rou t ine  to  check  fo r  conso le  reques ts ,  you  must  In_
c lude a  conso le  DTF in  the  check l i s t  and spec i fy  REOK_Y
or  CONS-Y fo r  tha t  en( ry .  R  EOK-y  and CONS_y are
ignored i f  they  are  spec i f ied  fo r  a  DTF tha t  i s  no t  a  conso le
D T F .  ( A  d e v i c e  c o d e  o f  X , 1 0 ' i n  t h e  f i r s t  b y t e  o f  a  D T F .
f ie ld  $BDDEV,  denotes  a  conso le  DTF. )  l f  the  opera tor
has  pressed the  REO key ,  a  comple t ion  code o f  X ,50 ' i s
pos ted  in  the  conso le  DTF.

l f  a  conso le  DTF is  to  be  used fo r  bo th  reques t  key  and
data  input  a t  the  same t ime,  two en t r ies  (REOK-y  and
REOK-N)  must  be  spec i f ied  in  the  check l i s t  fo r  tha t  DTF.

For  more  in fo rmat ion  regard ing  conso le  opera t ions ,  see
IBM System/3 Models l0 and l2 Control programming

Macros Reference Manual. GC2i -7 562.

RTN-Y/N

Spec i f ies  whether  you want  cont ro l  re tu rned f rom tne
check  rou t ine  even i f  no  l /O opera t ion  is  comple te ;y  i f
yes ,  N i f  no .  The RTN operand is  e f fec t i ve  on ly  when
spec i f ied  fo r  the  f i rs t  en t ry  in  the  check l i s t ,  and app l ies  to
a l l  en t r ies  in  the  l i s t .  See comple t ion  code $BCCMp ( index
entry completion code)-

LAST-Y/N

Spec i f ies  whether  th is  i s  the  las t  en t ry  in  the  check l i s t ;y
i f  yes ,  N i f  no .  LAST-Y must  be  spec i f  ied  fo r  the  las t
en t ry  in  the  check l i s t .

Genera te  a  Mode l  15  Check l i s t  ($CKL)

One $CKL macro  ins t ruc t ion  c rea tes  one en t rv  in  a  check-
l i s t .  A  check l i s t  iden t i f ies  DTFs to  be  checked io r  l /O
comple t ion  or  fo r  depress ion  o f  p rogram Funct ion  Key  9
(PF9) .  The k inds  o f  DTFs tha t  can  be  ident i f ied  by  the
check l i s t  a re :  BSC DTFs,  and dummy DTFs wh ich  are
iS-by te  DTFs used fo r  the  PF9 key .  See index  enr ry
check l i s t  fo r  the  fo rmat  o f  the  check l i s t .  See a lso  index
entrv check for l/O completion ($CHK).

Model 15 $CK L Macro lnstruction Format

Inamel  |  $C<r_  |  oTr -aaaress  [ ,SKtp_y /N]
TREOK-Y/N] ,

t ,RTN-Y/N]  t ,LAST-Y/N]

name

A name g iven to  a  $CKL macro  ins t ruc t ion  becomes tne
symbol ic  address  o f  the  f i rs t  by te  o f  the  genera ted  check-
l i s t  en t ry .  The name can then be  used to  address  the  en t ry
i f  you  want  to  change the  en t ry .

DTF-address

Spec i f ies  the  symbol ic  address  o f  the  f i rs t  by te  o f  the  DTF
for  wh ich  th is  en t ry  i s  be ing  c rea ted .  A  1S- t ry te  oummy
DTF is  requ i red  to  check  whether  p rogram f :unc t ion  Key  g
has  been pressed.  D isp lacement  X '00 ,  shou l , l  con ta in  X , , |0 ,
and a  comple t ion  code w i l l  be  re tu rned in  d isp lacement  X ,Ol

SKIP*Y/N

Spec i f  ies  whether  th is  en t ry  shou ld  be  sk ippr . ,d  when the
check l i s t  i s  scanned;  Y  i f  yes .  N i f  no .

REOK-Y/N

Spec i f ies  whether  the  check  rou t ine  (see index  en t ry
$CHK macro instruct ion) should check to see i f  the
Program Funct ion  Key  9  (PF9)  has  been pre : ;sed ;  y  i f  yes ,
N i f  no .  Whenever  you want  the  check  rou t ine  to  check  fo r
PF9 requests ,  you  must  inc lude a  dummy DTF in  the
check l i s t  and spec i fy  REOK-Y fo r  tha t  en t ry .  REeK_y is
ignored i f  i t  i s  spec i f ied  fo r  a  DTF tha t  i s  no t  a  oummy
( P F g )  D T F .  ( A  d e v i c e  c o d e  o f  X , 1 0 ' i n  t h e  f i r s t  b y t e  o f  a
DTF denotes  a  dummy IPFg]  DTF. )  l f  the  opera tor  has
pressed the  PF9 key ,  a  comple t ion  code o f  X ,50 , is  pos ted
a t  d i s p l a c e m e n t  X ' 0 E ' o f  t h e  d u m m y  ( p F g )  D T F .

For  more  in fo rmat ion  regard ing  PF9 opera t ions ,  see  IBM
System/3 Model l5 System Control programming Macros
Reference Manual. GC2l -7608.
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RTN-Y/N

Specifies whether you want control returned from the check
routine even if no l/O operation is complete; y if yes, N if
no. The RTN operand is effective only when specified for
the first entry in the checklist, and applies to ail entries in
the f ist. See completion code $BCCMp (index entry comple-
tion codel.

LAST-Y/N

Specifies whether this is the last entry in the checklist, y
if yes, N if no. LAST-Y must be specified for the last
entry in the checklist.

Generate a Polling/Addressing List ($pOLBl

lf your station is a control station (TypE-CS in the $DTFB
macro instruction), you must generate a poll ing or address-
ing l ist in order to poll or address tributary stations. GET
requests require a poll ing l isu pUT requests require an
addressing f ist. See index entries $GETB macro instruc-
tion, and $PUTB macro instruction.

One $POLB macro instruction creates one entry in a poll-
ing or addressing l ist; each entry contains one sequence of
poll ing or addressing characters. An addressing l ist con-
tains only one entry. Poll ing l ists may contain a number
of entries; the $POLB macro instructions that create a poll-
ing list must be coded consecutively.

For the format of poll ing/addressing l ists, see index entry
polling/addresingl'st. See also index entry tributary
System/s polling and addresing characters

$POLB Mrcrc lnstruction Format

lnamel |  $POLB I  D-hex,TE RMAD-hex,LE N-decdis
LLAST-N/OPEN/WRAPI

name

A name given to a $POLB macro instruction becomes the
symbolic address of the first byte of the poll ing/addressing
entry generated. The name can then be used to address
the entry if you want to change the entry. See also index
entry change a polling list ($gCpL).

lD-hex

Specif ies two hexadecimal characters to identify this entry
in the pol l ing/addressing l is t .  Val id  entr ies are X,00. through
X ' E F ' .

When an entry in a poll ing/addressing l ist is used to poll or
address a t r ibutary s tat ion,  MLMp places the entry  lD in
the BSC DTF at $BDIND (see index entry gJiC DTF for the
format  of  the DTF).  l f  you speci fy  a unique lD for  each
entry in a poll ing l ist, you can determine whir:h station was
polled last by checking the contents of $BDllr, lD after a
completion code has been posted (see index entry $CHK
macro instructionl .

You can specify which station wil l be polled ,l, irst in a
pol l ing sequence by moving the lD f  rom the re lated pol l ing
list entry to the DTF before you issue the f irst GET request
for that file (see index entry $GETB macro instructionl.
The lD you move must be different from the previous lD
i n  $ B D l N D .

l f  you move X'F0' to $BDIND al l  entr ies in  the l is t  are
activated. and poll ing begins with the f irst entry in the
l is t .  l f  you move X'F l ,  to  $BDIND pol l ing begins wi th the
f i rs t  entry  in  the l is t ,  but  only  entr ies that  are current ly
act ive are inc luded in the pol l .

When an MLMP program is  assembled,  $BDIND is  set  to
X'F1' .  MLMP always considers addressing l is ts  to be
active.

For more information on how to change a poll ing l ist, see
index entry change a polling list ($BCpL).

TE RMAD-frex

Specifies the hexadecimal representation of up, to 7 poll ing
or addressing characters. The poll ing or addrer;sing charac_
ters must not include any of the l ine control clraracters
shown in Appendix D.  Appendix D a lso showr;  the pol l ing
and addressing characters available for System/3 tributary
stations.
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LEN-decdis

Specifies, in decimal, the number of bytes represented in
the TERMAD clperand. Decdig must not be greater than 7.

LAST_N

Specifies that this entry is not the last entry in the poll ing
list.

-OPEN

Specifies that this is the last entry in the poll ing/addressing
list, and that poll ing or addressing must end even if a posi-
tive response is not received ($BCNEG completion code).

/Vote.' After poll ing the last station in an open poll ing l ist.
move the lD of  the f i rs t  entry  in  the pol l ing l is t ,  (X,F0' ,
or  X 'F1 ' )  to  $BDIND i f  you expect  to  use the pol l ing l is t
again in your program. See the preceding description of
the lD operand.

_WRAP

Speci f ies that  th is  is  the last  entry  in  a pol l ing l is t ,  or  is  an
addressing entry. lf a positive response is not received,
pol l ing must  cont inue f rom the beginning of  the l is t .  or
addressing must continue, unti l a pclsit ive response is re-
ceived,  an error  is  encountered,  or  LIMIT is  reached (L lMlT
is  def ined in the $DTFB macro inst ruct ion) .

Either LAST-OPEN or LAST-WRAP is required in the
last entry of a poll ing l ist and in all addressing entries. lf
LAST-WRAP is specified for a poll ing l ist. the poll ing
cycle can always be canceled by the $CANB macro instruc-
tion (see index entry $CANB macro instructron). However,
to prevent an infinite addressing loop in the event that a
negative response (NAK) is received from the terminal
addressed, LIMIT must be defined in $DTFB (see index
eniry $DTFB macro instruction) whenever LAST-WRAP
is specif ied for an addressing l ist.

Change a Poll ing List ($BCPLI

The $BCPL macro instruction enables you to activate and
deactivate selected entries in a poll ing l ist created by the
$POLB macro instruction. For example. you can use the
$BCPL macro instruction to:

o Deactivate entries you have decided not to use. You
may want to deactivate an entry if the terminal does not
respond to poll ing ($BCNON completion code). See
index entry completion code.

o Reactivate entries that have been deactivated.

/Vofe.' $BCPL requires approximately 1 10 bytes cf main
storage plus the space required by the parameter l ist. Un-
less you have a large number of poll ing entries to change,
you can activate and deactivate poll ing entries more effi-
ciently yourself by changing the status byte in poll ing
entries. See index entry polling/addressing list

$7CPL Macro lnstruction Format

PARM-address

Specifies the symbolic address of a parameter l ist you pre
vide. The parameter l ist defines the changes you want to
make to a poll ing l ist. For the format of the parameter
f ist. see index entry parameter list for changing a polling
list or switched lD list. You can use the $CHGB macro
instruction to generate the parameter l ist. See inclex entry
$C HG 8 macro instruction.

lf the PARM operand is not specified, the address of the
parameter l ist is assumed to be in register 1.

After $BCPL is executed, register 1 contains the address of
the parameter l ist.
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Generate a Parameter List for Changing a Poll ing List or a
Switched lD List ($CHGB)

The $CHGB macro inst ruct ion generates a parameter  l is t
for changing a poll ing l ist (see index entry $BCpL macro
instructionl and for changing a switched lD l ist (see index
entrV $BCSW macro instructionl. For tlre format of this
parameter list, see index entry parameter list for changing a
polling list or switched lD list.

$CHGB Macro lnstruction Format

name

A name g iven to  a  $CHGB macro  ins t ruc t ion  becomes the
symbol ic  address  o f  the  f  i r s t  by te  o f  the  genera ted  param-
eter  l i s t .  The name can then be  used to  address  spec i f i c
f ie lds  in  the  l i s t  i f  you  want  to  change the  f ie ids .

T Y P E -

Spec i f ies  the  changes to  be  rnade in  the  po l l ing /address i r rg

or  sw i tched lD  l i s t .

AM

Act iva tes  se lec ted  en t r ies ,  se lec t ing  on ly  those en t r ies  whose
charac ters  exac t ly  match  the  charac ters  spec i f ied  in  the
C H A R S  o p e r a n d .

AN

Act iva tes  se lec ted  en t r ies ,  se lec t ing  on ly  those en t r ies  whose
f i rs t  N  charac ters  match  the  f i rs t  N  charac ters  spec i f ied  in
the  CHARS operand,  where  N is  the  number  spec i f ied  in
the  NUf l l  operand.

D M

Deact iva tes  se lec ted  en t r ies ,  se lec t ing  on ly  those en t f les
whose c l ra rac ters  exac t ly  match  the  charac ters  spec i f  ied  in
t h e  C H A R S  o p e r a n d .

D N

Deactivates selected entr ies, select ing only those entires
whose f irst N characters match the f irst N chraracters speci-
f ied  in  the  CHARS operand,  where  N is  the  number  spec i -
f ied  in  the  NUM operand.

DTF-address

Spec i f ies  the  symbol ic  address  o f  the  DTF wl rose  po l l ing

l i s t  o r  sw i tched lD  l i s t  i s  to  be  changed.

N U M - h e x

Spec i f ies  in  hexadec imal  how many o f  the  charac ters  spec i -
f ied  in  the  CHARS operand are  to  be  compared to  charac-
te rs  in  po l l ing  l i s t  o r  sw i tched lD  l i s t  en t r ies .

C H A R S - h e x

Spec i f ies  the  hexadec imal  representa t ion  o f  charac ters  to

be compared to  charac ters  in  po l l ing  l i s t  o r  s lv i t ched lD

I  i s t  en t r ies .

Al locate the Terminal Stat ist ics Logging Arear ($LOGB)

The $LOGB macro  ins t ruc t ion  a l loca tes  spacr r  fo r  the
Terminal Stat ist ics Logging Area (see index entry Terminal

Stat ist ics Logging Areal for control stat ions (TYPE-CS in

$ D T F B ) .

$LOGB Macro lnstruction l:ormat

rr 
--_l

n a m e

A name g iven to  a  $LOGB rnacro  ins t ruc t ion  becomes the

symbol ic  address  o f  the  f  i r s t  by te  o f  the  a l loc :a ted  Termina l

S ta t i s t i cs  Logg ing  Area and can be  spec i f ied  in  the  ERRLOG

operand o f  the  appropr ia te  $DT FB macro  in t ; t ruc t ion .

TYPE -AM/AI \  /DM/DN,DT F- ,address,
N U M -  h e x , C H A R S  h e x
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NUM-decdig

Specifies in decimal the number of entries the Terminal
Statistics Logging Area must contain. The value for NUM
is calculated in one of two ways:

l. Poll ing andlor addressing, no clusters:

NUM = number of  terminals to be pol led +
Inumber of terminals to be addressed or
number of  terminals for  which an onl ine
test may be requested (see index entry
online testll

For  example:

Polled terminals = 4
Addressed terminals = 4

N U M = 8

Polling and/or addressing clusters:

NUM = number of control units to be polled +
number of devices to be polled +
number of devices to be addressed

For example:

Control units polled = 3
Devices polled = 8
Devices addressed = 8

N U M  =  1 9

LEN-decdig

Specifies in decimal the number of poll ing/addressing char-
acters used in a poll ing/addressing sequence for this
program. The maximum number for each termirral is 7.

Generate a Switched lD List ($SWIB)

lf your station is an autoanswer or manual answer station
(TYPE-AA or  TYPE-MA in $DTFB),  you can use the
$SWIB macro instruction to generate a switched lD l ist
containing the station identif ication sequences that your
station wil l accept. For the format of this l ist. srle index
entry switched lD list format.

Each $SWIB macro instruction creates one entry in the
switched lD l ist; each entry contains one sequenr;e of sta-
tion lD characters. SSWIB macro instructions must be cod-
ed consecutively.

$SWIB Macro lnstruction Format

name

A name given to a $SWIB macro instruction becomes the
symbolic address of the first byte of the switche,C lD entry
generated. The name can then be used to addres;sthe entry
if you want to change the entry (for example. activate or
deactivate an entry) by using the $$BCSW macro' instruction.

SELECT-hex

Specifies two hexadecimal characters for selectirtg this entry
in the switched lD l ist. Valid entry selection characters
are X'00 '  through X'EF' .

When an entry in the switched lD l ist is comparerd to an
identif ication sequence received from a remote terminal,
MLMP places the entry selection characters in tl 're BSC DTF
at $BD R LN (see index entrv 8SC DTF for the format of
the DTF). lf you specify unique entry selection characters
for each entry in a switched lD l ist, you can detrtrmine
which identif ication sequence you accepted last by check-
ing the contents of $BDRLN after a completion code has
been posted on your last MLMP l/O request.

2.

SELECT-hex,STATlD-hert  
_l

LEN-decdig [ ,LAST-Y/N] |



lf you want to communicate with only one of several pos_
sible terminals, move the entry selection characters asso-
ciated with the terminal,s expected identification sequence
to the DTF before you issue the first GET request to that
file. The entry selection characters you move must be dif-
ferent from the previous entry selection characters in
SBDRLN.

lf you move X'Fo' to $BDR LN, all entries in the switched
lD list are activated before the identification sequence re_
coived is inspected. Entries in the switched lD list are then
ompared to the lD received, beginning with the first entry
in the l ist. lf you move X,Fl, to $BDRLN, only those
entries currently active in the switched lD list are used to
inspect a received station lD.

UYhen an MLMP program specifying SWLIST_Y in $DTFB
is assembled, $BDR LN is set to X,F l, to indicate that any
astiye identification sequence in the switched lD list is
rcoeptable.

For more information on how to change a switched tD list,
see index entry $CHGB macro instruction.

STATID-hex

Specifies the hexadecimal representation of a station identi-
fication sequence. The maximum number of characters is
t5 .

LEN-decdig

Specifies, in decimal, the number of bytes represented in
the STATID operand. The maximum number of bytes is
t5 .

l f  you are using a switched lD l ist but you are wil l ing to
€stablirh a connection with a terminal that does not send an
identification sequence, you must define in your list an
entry with LEN-0 specified. (lf an entry with length =
zero is encountered in the list, a connection is established
with the calling station whether a station lD was received
or not. consequently, if an entry with LEN_0 must be
used, place the entry at the end of your list so you can
check station lDs that are received.)

LAST_Y/N

Specifies whether this is the last entry in the switched lD
list; Y if yes. N if no. LAST-y causes a one-byte end-of_
list indicator to be generated. lf end-of-l ist is encountered
before an acceptable station identif ication sequence has
been received,  an inval id  lD complet ion codr :  ($BCBID) is
posted (see index entry completion codel .

Change a Switched lD List ($BCSW)

The $BCSW macrcl instruction enables you to activate and
deactivate selected entries in a switched lD l ist created by
the $SWIB macro instruction. For example, you can use
$BCSW to:

o Deactivate entries you have decided not to use. you
may want to deactivate an entry to prevelt communica-
t ion wi th a par t icu lar  terminal ,  or  to  prevent  communi-
cation with a terminal that does not send an identif ica-
tion sequence (deactivate the entrv with l_EN -0
speci f  ied) .

o Reactivate entries that have been deactivated.

/Vote:  $BCSW requires approximately  1, |0 Lrytes of  main
storage plus the space required by the parameter l ist, Unless
you have a large number of switched lD entries to change,
you can activate and deactivate switched lD entries more
efficiently yourself by changing the status byte in switched
f D entries. See index entry switched tD list"

$BCSW Macro lnstruction Format

PARM-address

Specif ies the symbolic address of a parameter l ist you pro-
vide. The parameter l ist def ines the changes you want to
make to a switched lD l ist.  For the fornrat of the param-
eter f ist, see index entry parameter list for changing a poil-
ing list or a switched lD list. You can use the $CHGB
macro instruct ion to generate the parameter l ist.  See index
entrv $CHGB macro instruction.

l f  the PARM operand is not specif ied, the adrJress of the
parameter l ist is assumed to be in reqister 1.

After $BCSW is executed. register I  contains the address of
the parameter l ist.

IPARM--addressl
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Generate a "franslate Parameter List ($TRLI

The $TRL macro inst ruct ion generates the parameter  l is t
required by the System/3 translate routine. Appendix C
slrows the format of the parameter l ist.

$TRL Macro lnstruction Format

lnamel |  $f  nl  I  To-aooress,FRoM-address,
LE N -decdi g,T RT-address

A name g iven to  a  $TRL macro  ins t ruc t ion  becomes the
symbolic address of the f i rst byte in the generated para-
meter l ist.  The name can then be used to address specif ic
f ie lds  in  the  l i s t  i f  you  want  to  a l te r  the  f ie lds .

TO - address

Specif ies the symbolic address of the f irst byte of the area
to  wh ich  t rans la ted  da ta  w i l l  be  moved.

FROM -  address

Specif ies the symbolic address of the f i rst byte of the data
f ield to be translated. This address can be the same as the
address specif ied in the TO operand.

LEN -  decd ig

Spec i f ies  the  dec ima l  leng th  o f  the  F  ROM f ie ld .

TRT - address

Specif ies the symbolic address of the f irst byte of the trans-
la te  tab le .

Generate a Translate Table ($TRTB)

The $TRTB macro instruction generates an EBCDIC to
ASCII  or  an ASCII  to  EBCDIC t ranslate table.  

- [he 
table

is generated in the format required by the $TRL macro in-
struction (see index entry $IBt macro instructionl , and
can be addressed by $TRL when you translate data.

$TRTB Macro lnstruction Format

ICODE-E/AI [ ,HEX-hex]

name

A name given to a $TRTB macro instruction be<;omes the
symbolic address of the f irst byte of the generated translate
table.

CODE_E/A

Specifies whether the character code of the data to be
translated is  EBCDIC (E)  or  ASCII  (A) .  $TRTB generates a
258-byte table if CODE-E is specified and a 13ll-byte table
if CODE-A is specified.

Note: lf you specify CODE-A, you might want to code
"DC 128XL1 'FF"' alter the $TRTB macro instruction to
allow for the occurrence of invalid ASCII characters. See
index entry System/3 translate tables.



HEX-hex

Specifies the hexadecimal pattern with wtrich to replace any
invalid characters found during translation. lf the HEX
operand is not specified, the replacement character is the
rubetitute character - EBCDTC-3F, ASCII-lA.

Sy stem R Tran sl ate Tab I es

Translate Tabla Generated by $fnfA.. Translate tables
generated by the $TRTB macro instruction are generated in
the following format:

Bytc Field Dercription

0 Contains X'FF'. This is the hexadecimal
value used in the translate table to identify
characters that cannot be translated from
EBCDIC to ASCil if CODE-E was specified
in $TRTB or from ASCII to EBCDTC if
CODE-A was specified.

Byte contenB to be used in place of charac-
ters that are not translated.

Actual translate table.

The translate table, bytes 2-n, is constructed so that the
hexadecimal value of a character to be translated can be
used as a displacement (from byte 2) to locate the correct
translation in the table.

YVhen the correct translation for a byte is located in the
table, the translation is compared to byte 0. lf the two
bytes are the same:

o The completion code in the translate parameter list
(see index entry translate parameter list) is set to indi-
cate that an invalid character was detected, and

The conten8 of byte 1 are subetituted for the original
character.

lf the translation of a character is not the same as the
contents of byte 0, the hexadecimal value in the trans-
late table is sub,stituted for the original character.

U*r-Defind Translate Tables: lf you don,t want to trans-
late certain valid EBCDIC or ASCII characters (you might
not want to translate BSC line control characters. for exam_
ple), you can generate your own translate table. However,
you must generate the table in the format clescribed in the
preceding paragraphs.

Choose hexadecimal values for bytes 0 and 1 of the table.
Then, as you construct the rest of the table, substitute the
value of byte 0 for each character that cannot be translated
and for each valid character that you choos,a not to translate.

Giencrate an Interface to the Translate Routine ($TRAN)

The $TRAN macro instruction generates l inkage to the
the System/3 translate routine. After issuin,g
$TRAN, check the completion code in the translate para_
rneter l ist to determine whether or not invalid characters
vrere found. See index enty translate parameter tist for
the format of the translate parameter list.

2-n
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$TRAN Macro lnstruction Format 06

Transmit 36 alphameric characters, A-Z and 0-9, the
number of t imes specified in the NUM operand. Trans-
mit the characters in ASCII (ASCll adapter only).

1 4

lnamel |  $rneru | [TRt-aooress]

TR L-address

Specifies the symbolic address of the translate parameter Transmit 36 alphameric characters, A-Z and 0-9, the
list. lf notgiven, the address is assumed to be in register 1. number of t imes specified in the NUM operandl. Trans-
After $TRAN is executed, register 1 contains the address mit the characters in EBCDIC (EBCDIC adapterr onlyl"
of the translate parameter l ist.

NUM-decdig
Generate an Online Test parameter Lirt ($RFTL)

Specifies. in decimal, the number of t imes to transmit or re-
The$RFTLmacro ins t ruc t i ongene ra tes thepa rame te r l i s t  ce i ve the tes tmessage .  Va l i den t r i esa re l -99 ( l ea , J ing
required for online test requests (see index entry online test zeroes must not be used).
requestsl . For the format of the parameter l ist, see index
entry online test parameter list.

LEN-decdig

$RFTL Macro lnstruction Format Specifies, in decimal. the number of addressing characters
(0-7). LEN must be 0 for:

lnamel |  $RFTL I  TYPE-00/0r/06/14.NUM-decdis,
LEN -decdis [ .COD E-E/A]
[ ,TERMAD.-hex]

name o Multipoint tributary stations (TYPE-MP in $DTFB)
requesting online test type 00.

A name given to a $R FTL macro instruction becomes the
symbolic address of the f irst byte of the generated param- LEN must be grea'ter than 0 only for multipoint tributary
eter l ist. The name can then be used to address specific stations (TYPE-MP in $DTFB) reguesting some l:est type
fields in the l ist if you want to change the fields. other than 00.

TYPE_ CODE_E/A

Specifies, in decimal. the online test type: Specifies whether the character code of your data is
EBCDIC (E) or ASCII (A). The character code you use is

00 determined by the transmission code feature of your BSCA.

Receive and acknowledge the test message the number
of t imes specified in the NUM operand. The formatted
test request must not be more than 300 characters long.
See index entry online test requests.

01

Transmit the test message the number of t imes specified
in the NUM operand. The formatted test request must
not be more than 300 characters long. See index'entry
online test requesb.

o All non-multipoint l ines (TYPE-PP,AC,MC,Ar\, or MA
in  $DTFBI

o Multipoint control stations (TYPE-CS in $DTFB)

TERMAD-hex

Specifies the hexadecimal representation of the addressing
characters to be used, not more than 7 bytes. Thr: number of
bytes required to contain the addressing characters must be
equal to the number specified in the LEN operantl.



INITIATING DATA TRANSFER

To initiate data transfer you must issue:

. GET reguests to receive data ($GETB macro instruc-
tion), or

. PUT requests to transmit data ($pUTB macro instruc-
t ion) .

All GET and PUT reguests are executed in move mode.
The first request causes MLMp to establish line connections
according to the operands specified in the SDTFB macro
instruction. An initial GET request can be canceled after
it has been isued (SCANB macro instruction).

You must check for the completion of every BSC l/O
operation you initiate ($CHK macro instruction). That
is, you must issue gCHK after every GET request, pUT re-
quest, and request for online test (see index entry online
t?st) before you issue another GET request for the same
line, PUT request, or request for online test. you must
also issue $CHK after each $CANB macro instruction.

Movs Mode

Data is moved from the MLMp l/O buffers to your logical
buffer on GET requests, and from your logical buffer to
the MLMP l/O buffers on pUT requests. A single GET or
PUT request does not necessarily result in the actual trans-
mission of data over a telecommunications line.

Records for conversational files (CONV-Y in the SDTFB
macro instructionl are transmitted one at a time. Con-
sequently, each GET or PUT request causes MLMp to re_
ceive or transmit one record.

For all nonconversational files, however, a GET request
causes data to be transmitted from the remote terminal
only if the GET request moves to your logical buffer the
last record contained in an MLMp l/O buffer. After the
GET request is executed, an l/O buffer is empty and avail_
able to MLMP for receiving more data, and transmission
from the remote terminal can continue.

A PUT request for a nonconversational file causes data to
be transmitted to the remote terminal only if the record to
be moved to an MLMP l/O buffer cannot be contained in
the current l/O buffer.

lssue a GET Request ($GETB)

The $GETB macro instruction instructs Mt.Mp to move data
from an MLMP l/O buffer to your logical buffer. Do not
attempt to move data to or from your logical buffer after
issuing a GET request unti l you have been posted a DTF
completion code by the check routine. See index entry
$CH K macro instruction.

$GETB Macro lnstruction Format

EcE"dd*Cf-l
I  I  l t ,or.- ! /BLK1 |

DTF-address

Specifies the symbolic address of the DTF (fi le) for which
the GET request is issued. lf not given, the address of the
DTF is assumed to be in register 2.

After $GETB is executed, register 2 contains the address
of the DTF for which the GET request was issued.

REJECT-address

Specifies the symbolic address of a user roul:ine to receive
control if the GET request cannot be accepted by MLMp.
You must provide the routine. The routine should check
the DTF completion code to deterrnine why the GET re-
quest was not accepted. See index entry completion code.

lf the REJECT operand is not specified, check for a DTF
completion code of $BCREO after each GE-f request to
determine whether or not the request was accepted. See
index entry completion code.

You might want to print a message to signal rejected GET
request. ln most cases, a request is rejected lcecause of a
logic error in your program. Check your logic flow, para-
meter l ists, and DTF for errors. Consider using the $SNAP
macro instruction to dump your program. See index entry
$SNAP macro instruction.
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oPc-N

Specifies normal blocking and deblocking; that is, data
received wil l be stripped of control characters and moved to
your logical buffer (addressed by the RCAD operand in
$DTFB) one record at a time.

OPC_BLK

Specif ies that data received wil l be moved to logical buffer
one block at a time. Each block of data moved wil l include
line control characters. The length of the block moved
wi l l  be p laced by MLMP in $BDREL of  the DTF. For  the
format of the DTF, see index entry BSC DTF.

OPC-BLK is recommended for GET requests for conversa-
tional files. See index entrv converstional reply for the
significance of OPC-BLK in GET requests for a conversa-
tional f i le. OPC-BLK is also recommended for GET re-
quests issued to receive variable length records that do not
contain record separators. See index entry $DTFB con-
siderations for more information on variable length records.

Note: lI you specify OPC-BLK, be sure your logical buffer
(identif ied by the RCAD operand in the $DTFB macro
instruction) is large enough to..contain an entire block of
data plus l ine control characters. For a description of the
RCAD operand, see index entry $DTFB macro instruction.

lssue a PUT Request ($PUTBI

The $PUTB macro instruction instructs MLMP to move
data from your logical buffer to an MLMP l/O buffer. Do
not attempt to move daia td'ix from your logical buffer
after issuing a PUT request unti l you have been posted a
DTF completion code by the check routine. See index entry

$CH K macro instruction.

$PUTB Macro lnstruction Format

lnamel l$pure l lo.|-r-addressl [ ,REJECT-address]
t.oPc-N/EoB/EoF/Eowl

DTF-address

Specifies the symbolic address of the DTF (file) for which

the PUT request is issued. lf not given, the addret;s of the

DTF is assumed to be in register 2.

After $PUTB is executed, register 2 contains the address of

the DTF for which the PUT request was issued'

REJECT-address

Specifies the symbolic address of a user routine to receive

control if the PUT request cannot be accepted by MLMP.
You must provide the routine. The routine should check

the DTF completion code to determine why the PUT re-
quest was not accepted. See index entry completion code.

lf the REJECT operand is not specified, check for a DTF
completion code of $BCREO after each PUT request to

determine whether or not the request was accept(,d. See

index entry comPletion code.

You might want to print a message to signal a rejtlcted

PUT request. ln most cases. a request is rejected because of

a logic error in your program. Check your logic flow, para'

meter l ists, and DTF for errors. Consider using the $SNAP
macro instruction to dump your program. See index entry

$SNAP macro instruction.

OPC_N

Specifies normal blocking and deblocking. That is, data

will be moved from your logical buffer (addresse'J by the

RCAD operand in $DTFB) to available l/O buffers one

record at a time.

OPC_EOB

Specifies that in addition to performing normal blocking

operations, MLMP must make the current record the last

record in the current output buffer, thereby forcing an end'

of-block condition. ETB (ETX for conversational f i les)

is transmitted at the end of this record.

See index entry convergtional reply for the significance

of OPC-EOB in PUT requests for conversational files.
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OPC_EOF

Specifies that MLMP transmit EOT to indicate end-of-fi le.

Note: l l  you specify OPC-EOF in the f irst pUT request
for a fi le, or in a PUT request that immediately follows a
GET request for the same f i le, the pUT request wil l be re.
jected and the $BCIGN completion code wil l be posted in
the DTF. See index entry completion code.

OPC_EOW

Specifies that EOT will be sent after each record in response
to ACK or WACK. Each transmission consists of only one
record when OPC-EOW is specified.

lf OPC-EOW is specified in pUT requests for a System/3
control station's fi les (TYPE-CS in the gDTFB macro
instruction), tributary stations can process each record as
it is received from the control station without delaying
transmissions between the control station and other tribu-
taries in the network. After EOT has been sent to a tribu-
tary in response to ACK or WACK, other tributaries can
be polled or addressed. The tributary that received EOT can
also be polled or addressed again.

For more efficient use of l ine time, OpC-EOW is recommen.
ded when you transmit f rom a control station to a 29721
2980 terminal. You must specify OPC-EOW if you are
transmitting to a 327O printer. However, EOT is not a
valid response to WACK for every kind of terminal. Know
the restrictions pertaining to the terminals you use before
specifying OPC-EOW.

y'Vofe.' Don't specify OPC-EOW for a conversational file
(CONV-Y in the $DTFB macro instructionl if you expect
to receive a conversational reply. lf you do specify OpC_
EOW for a conversational f i le, conversational replies wil l
be ignored and lost.

Cancela GET Request ($CANBI

The $CANB macro instruction instructs MLMp to cancel
a GET operation that is in progress. $CANB enables you to
override wrapped poll ing l ists if you are a control station
(TYPE-CS in the SDTFB macro instruction) and cancel
init ial GET requests.

lssue $GHK for erch accoptcd cancel GET nrqu$t. lf tho
cfieck routine postr tho SBCEOT completiorn code, the
GET requert was canceled by SCnNg. lf any other com-
pletion code is port8d, it pertainr to ths GET request-gcANB
has been ignored and you murt procesd according to the
completion cod€ postd for the GET request.

$CHK naedn't bc isucd for r GET reguct tBfore it is
canceled. Howevor, if you rre polling with $ wrapped poil.
ing list or waiting to be ddrarrd, a ryay to rdetermine
whsthr or not to cancal thc GET requelt is:

l. Check ths GET rcquert with RTN-y tpecified in
$CKL (rse index entry 0CKt mtho instructionl.

2. Look for the iECCMP completion cocle (sae index
entry complctlon codcl, tf $BCCMP ir ported by
the check routins and nono of the DTFs in the
chccklist indicato complstion yot, you might want
to 3top polling or writing to bo addrerlod.

$CANB Mrcro lnstruction Format

ECANE

DTF-addres

Specifies the symbolic rddres of the DTF (fiilel for which
the cancel r€qu6t is isued. lf not given, the address is
assumed to be in rrgirter 2.

After $CANB is oxccuted, regirbr 2 containr the addresr of
the DTF for which the crnel GET requert nu isrued.

Chrck for l/O Comphtaon ($CHKI

The $CHK mscao imtruction generates linkaf to a cieck
routine. The check routin€ ciecks tor UO co,mpletion by
examining the DTFs idcntified in the list created by the
$CKL macro instrustion. Soe index entries abacklist and
$CKL m*ro instntction for a dercription of ,Ere checklirt
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l f  an l/O operation is complete, the address of the comple-
ted DTF is returned in register 2 atter the completion code

is posted in the DTF (see index entry completion codel.

o Model  10 and Model  12:  l f  the REO key on the 5471
Printer Keyboard was pressed, and the related DTF
appears in the checklist (REOK -Y or CONS-'Y specif ied
for the entry in the checklist), a completion code of
X'50' is posted in the console DTF and the address of
the DTF is returned in register 2.

r Model 15: lf the Program Functiori Key 9 (PF9) was
pressed and the related dummy D'IF appears in the check-
list (REOK-Y specified for the entry in the checklist),
a completion code of X'50' is posted in the dunrmy
DTF and the address of the DTF is returned in register 2"

Subsequent DTFs in the checklist are not tested if a com-
pleted DTF or a console/PF9 request is found.

To get completion codes posted in all DTFs in a l ist, con-
tinue to issue $CHK. lf the check routine finds a comple'

tEd BSC DTF With A $BCERR, $BCTIM, $BCDAT, $BCLOS,
$BCCON, $BCRSP, or $BCADP completion code (see

index entry completion codel. MLMP logs the following

rnassagg on the system logging device:

BSCA LINE-(1 or  2)  CODE cc-(descr ipr ionl

I
I

Comolet ion code

f TEBMI NAL ADDRESS-(characters)
l l

r - (  
|

|  |  Pol l i r rg or  addressing characters
l '
I
l-Printed for control stations only

l f  no l/O completion is found, the $BCCMP or $BCACD
completion code is posted in the last DTF in the checklist
and the address of the DTF is returned irr register 2 if :

You specified RTN-Y in the $CKL macro instruction

that created the first entry in the checklist ($BCCMP

completion code), or

Each entry in the checklist is closed, inactive, or has

the skip indicator on (SKIP-Y s6rer': ir ied in $CKL.)
($BCACD comPletion code).

Model 10 and Model 12: Otherwise, the check routine does

not return control. but issues a halt and waits for an interrupt.

The halt displayed on the stick l ights is []. After a BSCA or
MLTA interrupt, the I I halt is automatically reset' and the

check routine searches the checklist again from ther begin-
ning. The check routine does not automatically reset the

[ ] halt atter 5471 completions; you must manually reset

the [] halt if you are currently using the printer k.eyboard.

You must check for completion of all telecommunications
l/O operations, including those controlled by MLl'A. (For

information regarding MLTA, see IBM System/3 frllultiple

Line Terminal Adapter RPO Program Reference a,ld Com'
ponent Description Manual, GC21-7560.) lssue $tlHK for
every accepted GET request ($GETB), PUT request
($PUTB), and request for online test ($RFT) before issuing

another  $GETB, $PUTB, or  $R FT for  the same l ine.  (For

a description of online test, see index entry online test.l

You must also issue $CHK after accepted cancel GET re-
quests ($CANB). You can issue $CHK to check frrr com'
pletion of printer-keyboard l/O and request operations.
(Model  10 and Model  121 or  PF9 key requests (Model  15) .

You can save time in your program by doing somr, pro-

cessing. that is independent of a particular l/O request.
before you check the request. When $CHK is then issued,
the check routine wil l not have to wait so long f orr com-
pletion to occur, and wil l return ccntrol to you sooner.

Model l0 and Model l2 Note: lf you want to use the printer

keyboard REO key for operator interaction and 1'etl, program

is running in a DPF (dual programming feature) s'/stem, allo-
cate the RFQ key to your program by l ink-editing the pro-
gram as an inqui ry  invoking module (ATTR-INOr in  th!  / /
OPTIONS statement). For more information on l ink edit-
ing, see IBM System/3 Overlay Linkage Editor Rc,ference
Manual, GC21-7561 . For information on DPF, see the
appropriate components reference manual l isted in the
Preface.

$CHK Macro lnstruction Format

l namel  l$cgr  l l cK l -address l

CKL--address

Specifies the symbolic address of the f irst byte of a check'
l ist or group of checklist entries. lf none is given, the
address of the checklist or checklist entries is assumed to
be in register 2.
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Techniquer for Initiating Data Transfer

Poll (Control Sations)

lf your station is a control station (TypE_CS in the
$DTFB macro instructionl, MLMp polls the tributary
stations to receive data from them. To poll a tributary
station:

1. lssue a GET request ($GETB) for the receive fi le.
When the request is accepted, MLMp will poll the
first station in the poll ing l ist identif ied by the re-
ceive fi le's DTF. MLMp continues to poll stations
in the l is t  unt i l :

o A station responds by sending data.

o An active station fails to respond.

. All stations are polled the number of t imes speci-
fied in the LIMIT operand of the $DTFB macro
instruction.

o No active entries exist in the poll ing l ist.

2. After issuing $GETB, determine whether the GET
request was accepted (see index entry completion
codel. (lf you specified REJECT-address in the
$GETB macro instruction, you don,t have to deter-
mine whether the GET request was accepted. See
index entry $GETB macro instruction.l

3. lf the GET request was accepted by MLMp, issue
a check request ($CHK).

4. Continue according to the completion code posted.
lf the $BCDNE completion code (successful com-
pletion) is posted, you can continue to receive data
(issue gGETB) unti l the $BCEOT completion code
(end-of-file received) is posted. Another GET re-
quest then reinit iates poll ing; a pUT request ($PUTB)
init iates addressing.

Addres (Control Stations)

lf your station is a control station (TypE--CS in the $DTFB
macro instruction), MLMP addresses a trib,utary station
to transmit data to it. To address a tributary station:

l. lssue a PUT request ($PUTB) for the transmit f i le.
When the reguest is accepted, MLMp will address
the station in the addressing list idenrtif ied by the
transmit f i le's DTF.

2. After issuing $PUTB, determine whether the pUT
request was accepted (see index entry completion
codel. llf you specified REJECT-address in the
$PUTB macro instruction, you don,l: have to deter.
mine whether the PUT request was accepted. See
index entry $PIJTB macro instruction.l

3. lf the PUT request is accepted by Ml-Mp, issue a
check request ($CHKl.

4. Continue according to the completion code posted.

lf the completion code is $BCNEG, you may have
received a reverse interrupt request (RVllfrom the
addressed terminal. Check RVIADR (specified in
the $DTFB macro instruction) to dertermine whether
or not you received an RVI whenever the $BCNEG
completion code is posted to an addressing attempt.
lf you did receive an RVI from the arldressed ter-
minaf , poll the terminal (see index entry poll l .
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Addresing Considerations; lf files for the tributaries in

a network are the same in terms of record length, block

length, l ine code, conversational mode, ITB checking. and

transparency, you need only one DTF to address all the

tributary stations in the network. Using only onre DTF, you

can address the tributaries in either of the following two

ways. (Though completion codes are not discussed in the

following procedures, check for completion as always.)

1. Use several addressing entries:

a. Create an addressing entry for each tributary you

want to address (see index entry $POLB macro
instructionl.

b. Specify in the LISTAD operand of the $DTFB
macro instruction the location of the first address'

ing entry you want to use.
c. lssue a PUT request ($PUTB).

d. lssue a PUT request with OPC-EOF specified
(see index entry $PUTB macro instrucfion) when
you are done transmitting to the tributary.

e. Change field $BDLST in your DTF (see index

entry BSC DTF tor the format of the DTF) to
point to the next addressing entry yotl want to

use.

Repeat steps (c) through (e) until you have

f inished transmitti ng.

2. Use onlY one addressing entry:

a. Create an addressing entry for the first tributary
you want to address {see index entry $POLB
macro instructionl.

b. Specify in the LISTAD operand of the $DTFB
'macro instruction the location of the addressing
entry.

c. lssue a PUT request ($PUTB).

d. lssue a PUT request with OPC-EOF specified
(see index entry $PUTB macro instrucfion) when

you are done transmitting to the tributary.

e. Move the next tributary's addressing characters

into the third field of the existing addressing entry
(see index entry polling/addressing /rbt for the

format of addressing entries).

Repeat steps (c) through (e) unti l you have finished

transmitting.

Respond to Potting or Addressing (Tributary Stations)

A tributary station (TYPE-MP in the $DTFB macro in-

struction) monitors a multipoint l ine for poll ing or address-

ing characters only when the tributary is in control mode.

MLMP establishes control mode by performing a receive'

init ial (RCVI) operation. The receive-init ial operation is
performed when the tributary issues the first PUT ($PUTB)

or GET ($GETB) request. lf the tributary then receives

its poll ing or addressing characters, the tributary enters

text mode and data transmission to or from the control

station can Proceed.

To monitor the l ine for poll ing characters, issue a PUT

request. lf the $BCDNE completion code is posted after

an accepted PUT request, you have transmitted data to

the control station.

To monitor the l ine for addressing characters, issue a GET

request. lf the $BCDNE completion code is posted after

an accepted GET request, you have received data from the

control station,

To re-enter control mode after transmitting or receiving

end-of-fi le (EOT). issue a PUT or GET request. (Control

mode is re-established automatically if you specified

AUTORS-Y in your $DTFB macro instructions, See index

entrv $DTFB macro instruction.l

Note: ASystem/3 tributary station is committed at any
particular t ime to monitoring either for poll ing or for

addressing characters. lf you are looking for one kind

and the control station is transmitting the other, data

transmission between you and the control station wil l not

occur; you wil l be posted the $BCNCN completion code
(see index entrY completion codel.
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Receive Only

lssue GET requests ($GETB) for the receive fi le unti l the
$BCEOT completion code is posted in the DTF (after
$CHK is issued). $BCEOT indicates that you have received
end-of-fi le (EOT) from the remote terminal. See index
entry terminating data transfer for MLMp end-of-job in-
formation.

Transmit Only

lssue PUT requests ($PUTB).for the transmit f i le unti l the
entire fi le has been transmitted, then send end-of-fi le (EOTI.
End-of-fi le can be sent by specifying OpC-EOF in a pUT
request (see index entrV $PUTB macro instructionl,by
issuing a request for a different f i le, or by closing ($CLOS)
the file. See index entrv terminating data transfer lor
M LMP end-of-job information.

Conversational Reply

lf you want to transmit or receive conversational replies,
you should be aware of the BSC line conventions pertain-
ing to the use of the ETB, ETX, and EOT line control char-
acters. The following discussion describes the conventions
as they relate to conversational replies. Whenever a BSC pro-
gram violates the conventions described, the effect upon
the program may not be predictable.

Transmitting from a Conversational File: When you trans-
mit from a conversational f i le (CONV-Y in the $DTFB
macro instruction), each PUT request for which OPC-N
is specified causes transmission of one record in the follow-
ing format:

PUT requests for which OPC-EOB is specified causes
transmission of records in this format:

By convent ion ,  you  cannot  send a  conversa t iona l  rep ly  in
response to a message ending with ETB. l f  you are trans-
mitt ing to a terminal that may want to senrj a conversation-
al reply back to you and you are ready to accept a conver-
sa t iona l  rep ly ,  you  must  no t i f y  the  te rmina l  tha t  vou  w i l l
accept a conversational reply by transrnit t ing a message
end ing  w i th  ETX.  S ince  l ine  procedure  requ i res  tha t  a t
least two messages be sent f  rom one terminal before the
other terminal can respond with a conversational reply, you
must transmit a message ending with ETX in one of two
ways:

o l f  you are transmitt ing two or more consecutive mes-
sages to the remote terminal, specify OPC-EOB in
the last PUT request issued.

o l f  you are transmitt ing only one data mr)ssage to the
remote terminal, fol low the message with a nul l  mes-
sage. A nul l  message is STX ETX. and is transmitted
by  chang ing  $BDREL in  the  DTF to  zero ,  then issu ing
a PUT request for which OPC-EOB is specif ied. Before
transmitt ing a nul l  message, however, be sure the re-
mote  te rmina l  can  accept  nu l l  messages.  ( l f  a  nu l l  mes-
sage is  rece ived.  the  $BCNDT comple t ion  code is  pos ted .

See index entry cotnpletion code.l

Once you have transmitted a message from a conversational
f i le ,  even i f  i t  was  a  nu l l  message,  you must  wa i t  fo r  the

$BCCRP completion code to be posted bef cre you can issue
a GET request for the f i le (see index entry completion
codel.

Note: l l  you are going to transmit f  rom a (:onversational

f i le after you have received records for the f i le, reset

$BDREL i f  the  record  length  you want  to  t ransmi t  i s  d i f -
ferent from the record length you've been receiving.

Receiving to a Conversational File: lf you ;are receiving
messages to a conversational f  i le (CONV-Y' in the $DTFB
macro instruct ion) and you want to transmit a conversa-
t ional reply, you can determine whether thr: remote ter-
mina l  w i l l  accept  a  conversa t iona l  rep ly  by  look ing  fo r  a
message end ing  w i th  ETX.  By  spec i fy ing  OPC--BLK in
the GET requests for a conversational f i le, you can have
a message plus i ts control characters m<-rved f rom the BSC
l/O buffers to your logical buffer (addresse,J by the RCAD
operand in  $DTFB) .  That  i s ,  messages rece ived w i l l  be
moved to  your  log ica l  bu f fe r  in  the  fo l low ing  fo rmat :

S  I  I C  E
T  I  Tex t  ( i f  any )  |  T  o r  T
x  I  l e  x

Transparency Only
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$iince the length of the mesage received is in $BDREL of
the DTF, you can use $BDREL to locate the last character
received to determine whether it was ETB or ETX. lf the
messag€ ended with ETB, you cannot send a conversational
reply; you can send a conversational reply if the message
ended with ETX.

Closing a Convervtional File: Atter all messages for a
convorsational file have been sent and received, the terminal
that s€nt the last message, erren if it urcre a null message,
must also send EOT. EOT can be sent by specifying OPC-
EOF in a PUT request (see index entry gPIJTB macro
instructionl, by issuing a request for a different file, or by
closing {$CLOS} the file. See index entry terminating data
tnnsfer lor MLMP end-of-job information.

Always sand EOT immediately after transmitting the last
mesEage for a file. lf the terminal receiving the last mes-
sage should transmit EOT before you do, your conversa-
tional file will be terminated with a permanent error posted
in the DTF ($BCERR comptetion code).

Summary:

lf you are transmitting from a conversational file, notify
the remote terminal that you will accept a conversation.
al reply by: (1) specifying OPC-EOB in your last PUT
request if you are sending two or more consecutive
messages, or (2) transmitting a null message.

lf you are receiving messages to a conversational file,
specify OPC-BLK in your GET requests and look for
ETX at the end of messages received to determine when
you can send a conversational reply.

lf all messages for your conversational file have been
sent and received and you sent the last message, trans-
mit EoT.

The two flowcharts that follow outline the technirlues for
transmit-with-reception-of-conversational-reply and receive-
with-transm ittal-of -conversational-reply.
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Tnrcrnit with Reception of Conwrtztional Repty: The
GET and PUT requests shown are issued for the same file.
See index entry completion code for a def inition of the
codes appearing in the following flovrrchart.

/Vote.' MLMP doet not block and deblock data for a file
when you specify thst the file can receive convsrsational
replies.

lsue $PUTB to tranrmit
a rfllrga. lrlue $CHK
to dr€ck for l/O
ompletion.

lssue $PUTB to transmit
ETX (OPC-EOBI. lsue
$GHK to check for l/O
comdetion.

lssue $GETB (OPC-BLK)
to r€c€iw data. l!su6
$CHK to check for 1/O
completion.
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Receive with Transmittal of Conversational Repty: The
GET and PUT requests shown are issued for the same fi le.
See index entry completion code for a definition of the
codes appearing in the following flowchart.

A/ote; M LMP does not block and deblock
data for a f  i le when you specify that the
fi le can transnl i t  or receive conversational
repl ies.
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Endof-file
r.caiwd.

l s sue  gGETB (OPC. -BLK)

to receave data" lssue

$CHK to  check  f o r  l /O
complet ion.

Complet ion
code = $BCDNE

lssue $PUTB to t ransmit
a message. lssue $CHK
to check for  l /O
comptet ton.

Complet ion
code = $BCDNE

lssue $PUTB to tr.n3mit
ETX (OPC-EOBI. lrrue
$CHK to check for l/O
comd€tion.



Receive I nterspersed with Transmit

Fleceive-i nterspersed-with-transmit differs f rom receive-
with-transm ittal-of-conversational-reply in two ways:

One DTF is required to receive data; another is required
to transmit data.

Reverse interrupt (RVllrequest is used.

/Vofe.' Use this technique as many times as necessary to
process the fi les in your program. Consider, however, that
dre reverse interrupt request is required only when the proc'

essing of a fi le must be interruptgd. For example, if a
receive-only file were completely processed before you

wanted to transmit, the reverse interrupt request would not
be needed.

The following chart outl ines the technique for receive-
interspersed-with-transmit. See index entry completion
code for a definition of the codes appearing in the follow.
ing flowchart.

No Respond to unsuccessful
GET request.

End-of-file received.

Respond to
unsuccessful
GET request.

Respond to
unsuccessful
PUT request.

No

lssue $GETB to receive
data. lssue $CHK to
check for l /O completion.

Set on RVIMSK
(You must not set
RVIMSK on before the
initial GET request.l

lssue $GETB to continue
to receive data. lssue
$CHK to check for l/O
completion. Set of f  RVIMSK.

lssue $PUTB to transmit
data. lssue $CHK to
for l/O cornpletion.
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Tnnsnit lntercpered with Receive

Transmit-interspersed-with-receive differs f rom transmit_
with-reception-of-conversational-reply in two ways:

a One DTF is required to transmit data; another is required
to receive data.

o Reverse interrupt request (RVl) is used.

The following chart outl ines the technique for transmit-
interspersed-with-receive. See i ndex entry comp letion
code for a def init ion of codes appearing in the following
flowchart.

lssue $PUTB to transmit
data. lssue $CHK to
cfieck for l/O completion.

lssue $GETB to roceivs
data. lsrue $CHK to
check for l/O completion.

Respond to unsuccarful
PUT request.

Respond to unsuccessful
GET request.

/Vote.' Use this technique as many times as necessary to
process the fi les in your program.
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TERMINATI NG DATA TRANSFE R

Data transfer is terminated by:

o Terminating BSC f i les.

r Closing BSC fi les ($CLOS macro instruction).

Terminate BSC Files

Receive Files (FTYP- RCV)

Non-conversational receive fi les are terminated wnen an
end-of-fi le indication (EOT) is received for the f i le ($BCEOT
completion code posted). For information about termin-
ating conversational f i les (CONV-Y in the $DTFB macro
instructionl, see index entrv closing a conversational file"

Transn it F i les ( FTY P- TSM )

Transrnit f i les are terminated by:

o A $CLOS macro instruction.

o A SPUTB macro instruction that specif ies end-of-fi le
(oPc-EoF).

o A GET request ($GETB), PUT request ($pUTB), or on-
line test request ($RFTI for another DTF def ined f or
the same telecommunications l ine.

When you issue a GET, PUT, or online test request for
another  DTF def  ined for  the l ine.  MLMP terminates the
previous transmit f i le by transmitting any data remaining
in the output buffers, then transmitting an end-of-f i le
indication before accepting the new !"equest.

Close BSC Files ($CtOSl

At the end of your t\4l-MP program, you should close all
f i les. The $Cl."OS macro instruction generates code that
effects a branch to a system close routine. 'l[he 

system
close routine then cioses the DTFs identif ierJ in the $CLOS
macro instruction.

$CtOS Macro lnstruction Format

lf you specify the keyword DTF, enter, as the paramet€r,
the name of the DTF (fi le) you want to clor;e. lf th6 op.
erand is not given. the address of the DTF ir; assumed to
be in register 2.

lf the DTF specified is in a chain, all DTFs I'ollowing in the
chain wil l be closed by this request. (MLTA DTFs 'nust
not be in the chain. For information regarcling M LTA, soe
IBM System/3 Multiple Line Terminal Adap'1sy RPQ Pro-
gram Reference and Component Descriptiott Manual,
GC21 .7s60 . )

After $CLOS is executed, register 2 contains the address
of the last DTF closed by the macro instruction.

Considerations for Closing Files

o To ensure that all data is transmitted ancl/or received
satisfactori ly, check ($CHKI for the completion of any
outstanding l/O requests before you close the associatod
fi I es.

I lf you have established connection on a switched line
with one terminal and want to use the l ine to communi.
cate with a different terminal, you must close the fi le
for the first terminal before you can establish connect-
ion with the second terminal. (When you close a fi le
for a switched line, MLMP transmits DISC and disables
the  l i ne . l

. l f y<lu reopen a BSC fi le that has been cl,csed, record
length, block length, and all other fi le att:ributes are
the same as they were when the f i le was r:losed.
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MLMP diagnoses many of the errors possible in writ ing
macro instructions and in program execution. These
errors are recorded in mnotes, halts, BSC DTF completion
codes, and the BSC counters.

Also provided with MLMP are aids to help you isolate
undetermined programming problems. The diagnostic
aids provided are the online test, a trace module, and a
dump routine.

Mnotes

Mnotes are error codes and messages pertaining to macro
instruction formats (Figure 5). Mnotes are included in
your assembly l isting, printed beneath the macro instruction
to which the mnotes apply.

Chapter 4. Diagnostics and Diagnostic Aids

MLMP Mnote Format

Column

SC- Severity code; (X or 08. Mnotes witl-r a severity code
of 04 are warnings, and are preceded by an asterisk
(") in column l. Mnotes with a severity code of 08
are terminal and generate assembly errors.

SS-

lndicates that this mnote applies to NILMP.

System message code; (X), 10, 20,30, 40, or 50.
00-Signals miscellaneous errors not covered in the

following f ive categories.
l 0 -M ISS ING REOUIRED OPERAND.  Th i s  ope r -

and is always required, or is required by another
operand that is specif ied.

20-CONFLICTING OPERAND(S). ' f i r is  operand
conflicts with another.

30- INVALID PARAMETER lN OPEIRAND. This
parameter is not valid in this operand.

40-CONFLICTING PARAMETER(S).  This para-
meter, as coded to the l isted operand(s), confl icts
with a parameter in another operand.

50-MISSING OPERAND. This operand is not
always required, but may be required in this
instance.

Note: lf you get an mnote with a system message
other than 00, 10,20, 30,40, or 50, oontact your
local IBM representative.

EE- Explanation code. Explanation codesr identify
specific operands and parameters.

B-
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Mnote
l{umber

Bmol

80002

80003

8r001

81002

81003

81m4

81005

81006

81007

81008

BloO9

81010

8 1 0 1 1

8 1 0 r 2

81013

81014

810r5

8 1 0 1 6

B t 0 t 7

B t 0 r 8

B 1 0 1 9

81020

81021

81023

Related
Macro
lnstruction

$DTFB

$DTFB

$DTFB

$POLB

$POLB

$POLB

$DTFB

$DTFB

$DTFB

$DTFB

$DTFB

$DTFB

$DTFB

SDTFB

$DTFB

$DTFB

$DTFB

$DTFB

SDTFB

$DTFB

$CHGB

$CHGB

$CHGB

$CHGB

$LOGB

Explanation

Station lDs are recommended for switched lines.

lf BUFST is specified, the BUFNO operand is ignored.

lf coNV-Y is specified, the parameter specified in the BUFNo operand should he l.

The lD operand is required.

The LEN operand is required.

The TERMAD operand is required.

The RCAD operand is required.

lf TYPE-AC is specified, the DIAL operand is required.

lf TYPE-MC is specified, the TERMAD operand is required.

lf WPE-CS is specified, the LISTAD operand is required.

lf TYPE-AC is specified, the DIALCT operand is required.

lf RCVID is specified, the RCVCT operand is required.

lf RCVCT is specified, the RCVID operand is required.

lf SNDID is specified, the SNDCT operand is required.

lf SNDCT is specified, the SNDID operand is required.

The RECL operand is required.

The BLKL operand is required.

The BUFST operand is required.

The BUFEND operand is required.

lf TYPE-CS is specified, the ERR LOG operand is required.

The TYPE operand is required.

The DTF operand is required.

The NUM operand is required.

The CHARS operand is required.

The NUM operand is required.

Figun 6 lP.rt t of 31. Explanationr for BSC Mnote

a2



Related
Mnote Macro
Number Instruction Explanation

81024 $LOGB The LEN operand is required.

81025 $RFTL The TYPE operand is required

81026 $RFTL The LEN operand is required.

81027 $RFTL The TERMAD operand is required.

81028 $SWIB The SELECT operand is required.

81029 $SWIB The LEN operand is required.

81030 $SWIB The STATID operand is required.

82001 $DTFB lf TYPE-AC is not specified, the DIAL operand is invalid.

B2OO2 $DTFB lf TYPE-MP is not specified, the TERMAD operand is in-
val id .

82003 $DTFB lf TYPE-CS is not specified, the LISTAD operand is invalid.

8,200,4 $DTFB lf TYPE-AC is not specified, the DIALCT operand is invalid.

82005 $DTFB lf TYPE-AC, MC, AA, or MA is not specified, the RCVID is invalid.

82006 $DTFB ]f TYPE-AC, MC, AA, or MA is not specified, the RCVID
and RCVCT operands are invalid.

B2OO7 $DTFB lf TYPE-AC, MC, AA, or MA is not specified, the SNDID
and SNDCT operands are invalid.

82008 $DTFB lf TYPE-AC, MC, AA, or MA is not specif ied, the SNDCT
operand is invalid.

82009 $DTFB lf RVIADR is specified, the RVIMSK operand is required.
lf RVIMSK is specified, the RVIADR operand is required.

82010 $DTFB ]f TYPE-AA or TYPE-MA is not specified, the swLlST operand

is invalid.

82011 $DTFB lf TYPE-MP is not specified, tho AUTORS operand is invalid.

82012 $DTFB lf TYPE-CS is not specified, the PoLRES operand is invalid.

82013 $R FTL lf LEN-O is specified, the TERMAD operand is invalid and is ignored.

83001 $POLB The parameter specified iri the lD operand must be less
than X'F0' .

83002 $POLB The parameter specified in the LEN operand must not be
greater than 7.

Figura 5 lPart 2 of 31. Explanatiom for BSC Mnots.
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Related
Mnote Macro
Number Instruction Explanation

83003 $POLB OpEN or WRAP must be specified in the LAST operand.

83004 $DTFB The parameter specified in the DIALCT operand must not
be greater than 1 2.

83005 $DTFB The parameter specif ied in the RCVCT operand must not
be greater than 1 5.

83006 $DTFB The parameter specified in the sNDCT operand must not
be greater than I S.

83007 $RFTL The parameter specified in the NUM operand must be greater than 0
and lessthan 100.

83008 $RFTL The parameter specified in the LEN operand must not be greater than 7.

83009 $RFTL The parameter specified in the TypE operand is invarid.

83010 SSWIB The parameter specified in the LEN operand must not be greater than lS.

83011 $SWIB The parameter specified in the SELECT operand must be less than F0.

83012 $SWtg The parameter specified in the LAST operand is invalid.

83013 $TRTB The parameter specified in the CODE operand is invalid.

84001 $DTFB The parameter specif ied with BLKL must be greater than or
equal to the parameter specified with RECL.

&,OO2 $DTFB lf CONV-Y is specified, the parameter specified with BLKL
must be equal to the parameter specif ied with RECL.

M003 $DTFB l f  CONV-Y is  speci f ied,  tTB-y is  invat id .

M004 $DTFB lf CODE-A is specified, TRANSP-Y is invatid.

M005 $DTFB lf spAN-y is specified for a receive fi le, the REcsEp
operand is required.

84006 $DTFB l f  nei ther  BUFST and BUFEND nor BUFNO is  speci f ied,  a defaut t  o f
BUFNO-1  i s  used .

85001 $RFT rf onrine terminar test type 00 or 0r is requested, the LEN
operand is required.

85002 $RFT rf onrine terminar test type 0o or 01 is requested, the FRoM
operand is required.

Figure 5 lPart 3 of 31. Explanations for BSC Mnote
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Halts

Figure 6 shows halts issued by MLMP that requirc an
operator response. For correct responsos to thc halts
shown in Figure 6, seo tho appropriste halVmessagos
manual f isted in thePrefae.

On the Model 10 and Model 12, MLMP also isems the
halt [ ] . However, this halt does not usually require a
response, but indicetes the check routins is waiting for
an interrupt. See index entry check for l/O complction
(SCHK) for more information regarding [ ] and the
check routine.

Gomplction Codl

MLMP monitorc cvery receive and trensnrit operation.
MLMP indicabt the status of each operation by posting a
completion codc in the associated DTF at SBDCMP (see
index entry BSC DTF for the format of rhe BSC DTF).
lf an error occun during polling or addressing, ML[lP
will retry the op.ntion three times before posting a com.
pletion code; the orror recovery retry coilnt for other
tnnsmit and rccaive operations is seven (unless you specified
3omo other rotry count in the ERRCT o;nrand of $DTFB
-sse index entry SDTFB m*ro instructi,onl.

The completion coder rnd the action you should take in
r6pon3s to tfrcm follow. The codes are ,divided into two
group3: thoco poctad after an l/O request ($GETB, $CANB,
$PUTB, or SRFTI rnd tho* posted aftel a check request
{$cHKl.

Error in running FDP/Convert

Error in:
. Logging ths control station tsrminel

statistics
. Opening a BSC file ufien:

1. Buffer area is not large enough
2. Record length = 0

. Attempting to init ialize MLTERFIL
on a disk fi le other than Fl

o (Model l0and Model l2) Attompting
to use line 2 in an RPG ll telecommuni-
cations program that was compiled on a
system having only one BSC line.

. DA microcode module cannot bo
found

a DA microcoda cannot be lorded
correctly into adapter

Perform a manual call

Perform a manual an$lrcr

Fipro 6. MLMP Hdtr thrt R.quin rn Optrtor Fttorr
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l/O Request Completion Codes

Label Value Dercription

$BcREo x'oo' The request is being processed. check for l/o completion ($cH K).

$BcUER x'41' You made an error in your last request. lssue the request again, or issue a request for anc)ther
fi le.

The error you made was one of the following:

o You did not open the fi le (gOpEN) before issuing the request.

o You issued an init ial GET request ($GETBI for a pUT f ite (FTyp--TSM in SDTFB), or a
init ial PUT request ($PUTB) for a GET fite (FTyp-RCV in $DTFBl.

$BCOLT X',48', The request for an online test ($RFT) is invalid. lssue a valid request or close the MLMp
files ($CLOSI.

The online test request was invalid for one of the following reasons:

. You did not open the fi le ($OPEN) before issuing the request.

o You issued an l/o request for the fi le before you issued $RFT for the fi le.

. You issued gRFT for a GET fite (FTyp-RCV in $DTFBl.

. The record length specified for the fi le (RECL operand in $DTFBI is greater than the
block length specified for the fi le (BLKL operand in $DTFB).

o The message length specified in gRFT is zero (LEN operand).

$BCIGN X'4A' Your last request was ignored because:

o The previous operation was not complete,

o You issued $PUTB, OPC-EOF as the f irst request for a f i le, or as the first request after
issuing $GETB for the same fi le, or

. You issued $CANB to cancel an operation that was not an init ial GET.

Check for completion of the previous operation ($CHK), or issue a different request for this
f i le .

$BCCAL X'4D' You issued one of the following invalid request:

o A request for a new fi le before a previous receive fi le reached end-of-fi le.

a A PUT request after a conversational reply was received.

. A GET request for a conversational transmit f i le (FTYp-TSM, CONV-y in SDTFB) hefore
$BCCRP was posted.

lssue a GET request for the active receive fi le, a PUT request for the conversational transnnit
f i le or close the MLMP fi les ($CLOS}.
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Check Completion Codes

Label Value

$BCDNE X'40'

$BCEOT X'42'

$BCBID X'43'

$BCNEG X'44'

$BCNOT! X'45',

Description

The requested operation has been completed successfully. lf the request was a CiET request for
a nonconversational f i le. data has been moved from an MLMP l/O buffer to your logical buffer.
lf the request was a PUT request for a nonconversational f i le, data has been mov,ed from your
logical buffer to an MLMP l/o buffer. lf the request was a GET or PUT request for a conversa-
tional f i le (coNV-Y in $DTFB), data has been received or transmitted as well ars moved be-
tween the MLMP l/O buffers and your logical buffer.

lf the request was for an online test ($RFT), the test has been completed.

lssue the next request, or examine the logged rezults of the online test (see index entry onlirie
festl.

y'y'ote.' Logged online test results are available only to the operator, not the MLMp program.

End-of-fi le has been received. or $GETB was cancelled ($cANB). lssue another request, or
c lose the MLMP f i tes ($CLOSI.

Switched line: lnvalicl lD exchange. Either your lD or the remotestation's lD is invalid.
lssue a request  for  another  f i le  or  c lose the MLMp f i les ($CLOS).

Multipoint l ine: The lD requested in the DTF is not in the associated poll ing l ist, y<lr.r can:

o Poll or address a different station.

o Reinstate pol l ing f  rom the beginning of  the l is t  (move X,F0,  or  X,F1,  to  $BDIND!.

o lssue a request for another fi le.

.  Close the ML.MP f i tes ($CLOS}.

All active stations in the poll ing or addressing l ist responded negatively. you can:

o Poll or address a different station (reactivate an entry). See index entry change a polting
($BCPU.

o lssue a request for another fi le.

.  Close the MLMPf i tes ($CLOS).

ffote: $BCNEG also is used to indicate that you received an RVI in response to an addressing
attempt. Whenever $BCNEG is posted after you try to address a terminal, check RVIADR
(specified in $D'IFB) to determine whether you received an RVl. See index entr\t revers
interrupt for information regarding RVls.

The station whose gPOLB lD is in $BDIND did not respond to poll ing or addressing. you can:

o Poll or address a different station.

o lssue a request for another fi le.

o Close the MLMPf i tes ($CLOS).

o Deact ivate the pol l ing entry .
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Label Value Description

$BCCRP X146' A record has been received from the remote station and is available in an MLMP l/O buffer
(conversational rbply pending). lssue a GET request for this fi le.

$BCNDT X'47' No data is available for this conversational GET request (a null message was received).

$BCOLT X'48' An error has occurred in executing a request for online test ($RFTl, or an online test request
you received was not followed by EOT. Check the format of your request (see index entry
online testl if you just requested an online test. Use the trace module ($$BSTT) if problems
persist (see index entry frace).

$BCNAC X'49' None of the entries in the poll ing l ist is active. You can:

. Activate an entry and poll a specific terminal.

o Activate all entries in the l ist and reinit iate poll ing from the beginning of the l ist,

. lssue a request for another fi le.

o Close the MLMP fi les ($CLOS).

$BCASC X'48' An invalid ASCII character exists in the data. Close this f i le ($CLOS) and issue a request for
another fi le, or close all MLMP fi les.

Note.' l f you are transmitting or receiving ASCII data on a switched line, be sure all station
lDs have been given in ASCI | . l f you are a control station transmitting or receiving ASCI I
data, be sure poll ing and addressing characters have been given in ASCll.

$FCNCN X'4C' MLMP has been unable to establish a connection with the remote station. lssue your last
request again, issue a request for another fi le, or continue with other processing. Otherwise,
close the Ml-MP fi les ($CLOS).

$BCLST X'4E' You did not send or receive a block of data within the time specified in the active DTF.
( spec i f i ed in theDLYCToperando f  $DTFB) .  l s suea reques t fo r th i so rano the r f i l e ,o rc lose
the MLrvrP fires ($cLos).

$BCERR X'4F' MLMP encountered a permanent error condition. Some permanent errors are:

. EOT received in response to data transmitted.

o EOT received in response to an addressing attempt.

a Forward abort received. That is:

Received fiDr IEOT or DISC

\ /
Transmitted NAK

r EOT or DISC is transmitted after an error recovery retry count has been exceeded.
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Label Valuo Description

$BcTlM X'50' The remote station does not respond to attempted data transfer. lssue a request for this or
another fi le, or close the MLMp fi les ($CLOS).

Note: X'50'posted in a console DTF indicates that the operator pressed the REO k.ey (Model 10
and Model l2). X'50'posted in a dummy DTF indicates that the operator pressed r:he PF9 key
(Model  15) .

$BCDAT X'51' Data was received incorrectly (data check). lssue your last request again, or issue a request
for another fi le. Otherwise, close the MLMp fi les ($CLOS).

SBCLOS X'52' Data received was lost because it exceeded the size of the input buffer, had no endirg control
character, or because no record separator was found within two contiguous blocks of-spanned
records. lssue your last request again, or issue a request to another station. Otherwise, close
the MLMP f i tes ($cLos) .

$BCCON X'53' The switched line connection with the remote station has been lost, or DISC was rec:eived in
response to text. lssue your last request again, or issue a request for another fi le or r;tation. Other-
wise,  c lose the MLMP f i les ($CLOS).

$BCRSP X'54' An invalid response was received f rom the remote station. lssue your last request agarin, or
issue a request to another station. Otherwise, close the MLMp fi les ($CLOS).

$BCADP X'55' The BSCA is not working correctly (adapter check). lssue your last request again, or issue a
request for another f i le. Otherwise, close the MLMP f i les ($CLOS).

flote.' The BSC line is disabled if :

o The connection was lost ($BCCON completion code condition),

o DISC was received ($BCCON completion code condition), or

o Normal end of f i le was received ($BCEOT completion code condition).

$BCCMP X'56' None of the DTFs in the checklist indicates completion, but you have regained control as you
requested in the first $CKL macro instruction (RTN-y). See index entrv $CKL macro instruc-
tion.

$BCCMP is posted in the last DTF in the checklist.

$BCACD X'57' All the DTFs in the checklist are inactive or have been exempted f rom the test for completion.

$BCACD is posted in the last DTF in the checklist.

$BCRLE X'58' The record received was larger than the specified maximum record length {RECL in $DTFB).

flote.' This completion code applies only if you are receiving spanned records separatrrd by
record separators.

No te :  A l l da ta in theMLMPl /Obu f fe rsa t the t imeoneo f the fo l l ow ingcomp le t i oncodes i spos tedmaybe los t :

$BCASC $BCTIM $BCCON $BCRLE
$BCLST $BCDAT $BCRSP
$BCERR $BcLos $BcADp

The amount of data in the MLMP l/O buffers at any given time depends on record length, block size, buffer size,
and the numb€r of buffers you are using, as well as the number of l/O requests you have issued. See index entry
move mode,
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B$C Counters

M[-lvlP cornpiles the following statistics as it monitors re-
ceive and transmit operations:

'l . Numhrer of text blocks sent successfully.

2" lnlumtrer of text blocks received succesfully.

3. lr lumber of negative acknowledgements (NAKI re-
ceivecl in response to text sent.

4. lrlumber of data checks that occurred on text
received.

5. l\,|umber of forward aborts received. A forward abort
received is:

Received

Transmitted

ffDt ,EOT or D|SC
! ,
t ,
NAK

6. Nlumber of EOTs {$BCERR completion code} re-
ceived in response to data transmitted.

V " F,lurnber of adapter checks that occurred while
t!-ansmitting.

8. lrJurnber of adapter checks that occurred while
receiving.

S" Numhrer of invalid responses received to text
transmitted.

10. lr lumber of inquiries (ENO) sent in response to posa_
tive acknowledgements (ACK).

1'l " Number of blocks received f rom which data was lost.

'12. f i lumber of disconnect t imeouts and abortive (cancell
disconnects.

13. Nurnber of t imeouts that occurred while receiving
text.

For multipoint control stations the following statistics are
also recorded (see the ERRLOG operand of the $DTFB
nracro instruction):

1. Number of unsuccessful transmissions for each ter-
minal address.

Number of successful transmissions for each ter-
minal address.

BSC counters and statistics are recorded in main r;torage
whenever a BSC fi le is closed or before an online test. All
BSC counters and statistics are logged to disk at end-of-job.
After the BSC program is terminated, BSC counters and
statistics can be displayed by the Device Counter Logout
program ($$BSDL). For operating procedures required to
display the statistics, see the appropriate system operators
guide f isted in the Preface.

BSCA Terminal Log Area

You must provide a permanent fi le on Fl for logging con-
trol station terminal statistics (see index entry Terminal
Sfatstbs Logging Areal. The permanent file, named
MLTERFIL,  requi res one t rack.  Par t  of  MLTERFIL com-
prises the BSCA Terminal Log Area and is used for logging
the control station terminal statistics. Another patt of
MLTERFIL is used for logqing MLTA statistics if lylLTA
is present lsee IBM System/3 Multiple Line Terminal Adapt-
er RPO Refermce and Component Description Ma,nual,
GC21-7560).

In i t ia l iz ing MLTERFTL

To init ialize MLTERFIL, MLMp provides, in the rrbject
l ibrary, module $$ASf t. The OCL required to init iatize
MLTERFIL  i s :

/ /LOAD $$BSFl ,uni t

/  /  F ILE NAME-MLTERFt L,UN tT-F 1,pACK-pack,
T RACKS- 1, LOCATI ON-track number (optiorral ),
RETAIN_P

//  RUN

MLTERFIL must be init ialized after BSCA system genera-
tion, and before using MLMP or MLTA. lf MLMP cannot
f ind MLTERFIL on Fl  whi le  t ransmit t ing or  receiv ing
data for a control station, MLMP issues the y6 halt. For
a complete description of the Y6 halt, see the appropriate
haft/messages manual tisted in the Preface"

Note: MLTERFIL need be init ialized only once to,
accomodate both MLMP and MLTA statistics. Don,t
init ialize the f i le twice if you use both MLMp and lvlLTA.

.}
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Online Tert

The online t(lst enables you, or an IBM customer engineer,
to test a line connection without interrupting data transfer
on the other line. The test consists of sending a known mes-
Eage over a line, then determining whethrgr the message was
received accurately. When the test is cornpleted, results are
fogged as follows: (see index entry online fesf resulfs).

o Model 10 and Model l2 - Halt/SyslolE is called to log
the onliner test results on the system log device.

. Model 15 - Online test results are logged to the System
History Area (SHAI and wil l be printed only if the print-
er is logged.

Reguesting 0nline Test

To request an online test:

Buifd a test parameter list (see index entries $RFTL
macro instruction and online test ,oarameter listl.

Provide a test message if one is recluired (see index
enlry anline test requestsl.

lssue the $RFT macro instruction

Check the l/O request completion code to deter-
mine whether the request was accepted (see index
entry completion codel.

Check for completion of the test ($CHK).

/Vote.' The $BCDNE completion code, after an on-
line test request, indicates completion of the test;
$BCDI\E does not indicate that thre l ine is okay. To
determine what happened on the l ine during the
test, the operator must examine ttre logged results ol
the test (see index entry online fe$t re.c//fs).

$RFT Mrcra, lnstruction: The format of the $RFT macro
instruction ir;:

lname] l$nrr PARM-address [.FROM-address]
[ ,LEN-decdig]  [ ,  DTF-address]
[,R EJECT-address]

PARM-address

Specifies the symbolic address of the first byte of the on-
line test par€tmeter list. See index entry online test param-
eter list for trhe format.

FROM-address

Specifies the symbolic address of the first byte of the test
message, including control characters. Use this operand r:nly
for test types 00 and 0t (see index entry online test paraffi,
eter list for test type descriptions).

LEN-decdig

Specifies in decimal the length of the test rnrlssage, includ"
ing controf characters. See index entry online tellr pararn-
eter list for restrictions on the length of a terit rnessaqe.
Use this opeiand only for test types (X) and lJl (see index
enlry online test parameter /rbf for test type descriptionsl.

DTF-address

Specifies the symbolic address of the pUT DTF iFTyp--
TSMI for which the online test request is issued. lf not
given, the addres of the DTF is assumed to be in register 2.
After $RFT is executed, register 2 contains the address of
the DTF for which the online test request was issuecl.

REJECT-address

Specifies the symbolic address of a user routine to receive
control if the online test request cannot be accepted by
MLMP. You must provide the routine.

lf the REJECT operand is not specif ied. cher:k for the
$BCREO DTF completion code after each orrl ine rest re-
quest to determine whether or not the requer;t was accept-
ed. See index entry completion code.

Accepting an Online Test Request

Valid online test requests transmitted from a remote ter-
minal are accepted when you issue an init ial 13ET recluest,
MLMP then performs the test automatically, logs the re-
sults to your system logging device (see index. entry online
test rewltsl, and reissues the GET request to receive data.

5.
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l f  System/3 does not recognize an online test requesr you
receive, the request is passed to you as data. The online
test types recognized by System/3 are:

Description

3270 Model 1 align EBCDIC test pattern:

This test checks position alignment for the
480-character display station. lt also checks
the WCC to sound the audib le a larm. l t
starts a printer, printing 40 characters to a
l i ne .

3270 Model 2 align EBCDIC test pattern:

This test checks position alignment for the
1920-character display station. lt also checks
the WCC to sound the audib le a larm. l t  wi l l
start a printer, printing 80 characters to a
l i ne .

3270 orders EBCDIC test message:

This tests 3270 orders (SF, SBA, etc.),
checks the WCC to sound the audible alarm,
and uses display and intensified brightness.
It starts the printer, printing 64 characters
to  a  l i ne .

3270 EBCDIC Universal Character Set test
patte rn :

This test uses the EraseAVrite command, dis-
playing the Universal Character Set in
EBCDIC. lt checks the WCC to start the
printer, sound the audible alarm (on a dis-
p lay) ,  and pr int  132 characters per  l ine on
the printer. NL and EM are also tested on
a printer. Display intensity is used. The SF,
NL,  EM, and lC orders are used.

3270 NL/EM EBCDIC test Pattern:

This test is mainly intended to test the end
of message (EM) order and multiple new
line (NL) orders on the printer. The WCC is

checked to start the printer, sound the alarm
(on a display). and print 132 characters to
a l ine on the pr inter .

3270 ASCII test patterns:

These tests correspond to tests 23-28 except
that transmission is in ASC|l.

Test
Type

24

Test
Type

00

Descript ion

Receive and acknov'r ledge the test message
the number of t imes specif ied in bytes YY
of  the  on l ine  tes t  parameter  l i s t  (see  index
entry online test parameterlrst). The for-
matteci test request must not be more than
300 characters long. See index entry onlrne

test requests.

Transmit the test message the number of
t imes spec i f  ied  in  by tes  YY o f  the  on l ine
test parameter l ist (see index entry onlrne
test parameter /rst). The f ormatted test re-
quest must not be more than 300 characters
long. See index entry online test requestsl.

T ransmi t  36  a lphamer ic  charac ters ,  A-Z  and
0-9, the number of t imes specif ied in bytes
YY of the onl ine test parameter l ist (see in-
dex entry online test parameter lrst). Trans-
mi t  the  charac ters  in  ASCI I  (ASCl l  adapter
o n l y ) .

01

25

26

27

06

14 Transmit 36 alphameric characters, A-Z and
G9, the number of t imes specif ied in bytes
YY of the online test parameter l ist (see in-
dex entry online test parameter /rbt). Transmit
the characters in  EBCDIC {EBCDIC adap
te r  on lY ) .

23 3270 basic  EBCDIC test  message:

This test checks all alphameric characters
at a display station or printer. lt checks the
use of the WCC to sound the audible alarm
and allows attribute field specif ications to
be checked at a display station. lt starts a
pr inter .  pr in t ing only 40 characters to a
l i ne .

28

29-34



Online Test Results

Resu l ts  a re  logged in  one o f  two fo rmats ,  depend ing  on
whether  the  tes t  message (no t  the  tes t  reques t )  was  t rans-
mi t ted  or  rece ived.

Test Message Transmitteo :

'  B S c  o N L r \ E  r E S r ,  L r N E  
l r  

, ,  , t l r E R r v  r N A L  A D D R  H E X  h e x l

M E S S A G E  T Y P E  t t ,  M E S S A G E  C o U N T  c c

A C K  R C V I )  N A K  R C V D  T I M E O U T  I N V L D  M S G

X X  X X

E N D  O N L I N E  T E S T

T E R M I N A L  A D D R  H E X  h e x  i c l e n t i f  i e s  t h e  t e r m r n a t  t o
wh ich  the  tes t  message was sent  i f  the  logg ing  s ta t ion  is  a
c o n t r o l  s t a l i o n  ( T Y P E - C S  i n  $ D T F B ) .

tt  identi f  ies the test message type. See index entry onl ine
test parameter l ist Ior a descript ion of the test tylres.

cc  i s  the  number  o f  t imes the  tes t  message was to  be  t rans-
rn i t ted .  The message count  i s  spec i f ied  in  the  on t tne  tes t
parameter  l i s t .

A C K  R C V D  x x  i s  t h e  n u m b e r  o f  t i m e s  A C K  w a s  r e c e r v e d
as a  rep ly  to  the  tes t  message.

N A K  R C V D  x x  i s  t h e  n u m b e r  o f  t i m e s  N A K  w a s  r e c e r v e o
as a  rep ly  to  the  tes t  message.

T IMEOUT xx  is  the  number  o f  3 -second t imeouts  recorded
dur ing  the  on l ine  tes t  by  the  BSCA.

I N V L D  M S G  x x  i s  t h e  n u m b e r  o f  i n v a l i c l  r e p l i e s  r e c e i v e d
In  response to  tes t  messages sent .

Tes t  Message Rece ived:

'  B S C  o N L r r \ r E  T E S T ,  L t N E  
f  
r  o ,  z  

f  
t r e  n r  N A L  A D D R  H E X  h e x l

M E S S A G E  T Y P E  1 t .  M E S S A G E  C O U N T  c c

T X T  R C V I )  D A T A  C H K  T I M E o U T  I I l V L D  M S G

X X

-  E N O  O N L I N E  T E S T

X X X X

T E R M I N A L  A D D R  H E X  h e x  i d e n t i f i e s  r h e  r e r m i n a l  t h a t
t ransmi t ted  the  tes t  message i f  the  logg ing  s ta t ion  is  a  con-
t r o l  s t a t i o n  ( T Y P E - C S  i n  $ D T F B ) .

tt  identi f  ies the test message type. See index entry onl ine
test paraneter l ist lor a descript ion of the test types.

cc  i s  the  number  o f  t imes the  tes t  message was to  be  t rans-
mi t ted .  The message count  i s  spec i f ied  in  the  on l ine  tes t
Parameter  l i s t .

TXT RCVD xx  is  the  number  o f  t imes the  tes t  message was
rece ived cor rec t ly .

DATA CHK xx  is  the  number  o f  da ta  checks  recorded dur -
ing  the  on l ine  tes t  by  the  BSCA.

TIMEOUT xx  is  the  number  o f  3 -second t imeouts  recorded
dur ing  the  on l ine  tes t  by  the  BSCA.

I N V L D  M S G  x x  i s  t h e  n u m b e r  o f  t e s t  m e s s a g e s  r e c e i v e d  i n -
cor rec t ly  fo r  wh ich  a  da ta  check  or  t imeout  was nor  re -
cordeci.

A n  o n l i n e  t e s t  o n l y  i n d i c a t e s  l i n e  c o n d i t i o r - r s  e x i s t r n g  a t  t h e
t ime o f  the  tes t .  l f  the  tes t  revea ls  the  prer ;ence o f  l ine  pro-
b lems,  yor - r  must  dec ide  whether  the  probab i l i t y  o f  success-
f u l  t r a n s m i s s i o n  i s  g r e a t  e n o u g h  t o  j u s t i f y  o o n t i n u e d  t r a n s -
m i s s i o n  o v e r  t h e  l i n e .

To d iscover  s ign i f i can t  t rends  in  the  appearance o f  l ine
p r o b l e m s ,  c o n s i d e r  o n l i n e  t e s t  r e s u l t s  i n  c o n j u n c t i o n  w i t h
the  BSC counters  and cont ro l  s ta t ion  te rmina l  s ta t i s t i cs
(see index  en t ry  8SC counters \ .

On I i ne Test C onsi derati on s

l f  you  want  to  reques t  an  on l ine  tes t  o r  ex i tec t  to  rece ive
a  r e q u e s t  f o r  a n  o n l i n e  t e s t ,  c o n s i d e r  t h a t :

o  The MLMP l /O bu f fe rs  must  be  la rge  enough to  accomo-
d a t e  a n  o n l i n e  t e s t  r e q u e s t .  S e e  t h e  R E r I L  a n d  B L K L
o p e r a n d s  i n  t h e  $ D T F B  m a c r o  i n s t r u c t i o n ,  a n d  i n d e x
entries online test requests and MLMP l/O area.

.  No da ta  except  the  on l ine  tes t  message can be  sent  o r
rece ived over  a  l ine  tha t  i s  be ing  tes ted  un t i l  the  on l ine
tes t  i s  comple te .

o  An on l ine  tes t  reques t  tha t  i s  no t  recogr r ized  by  MLMP
is  accepted  as  da ta  and moved to  your  log ica l  bu f fe r .

X XX X
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Pase o f  GC21.75734
lssued 25 November 1977
B y  T N L :  G N 2 1 - 5 5 8 7

Cons idera t io r rs  u t r i c lue  to  reques t ing  an  on l ine  tes t  a re :  lnc luc le  Trace,  Assembler

o  An on l i r te  tes t  reques t  fo r  Sys tem/3  must  be  the  f i rs t  Inc lude the  t race  modu le  in  your  p rogram by  spec i fy ing
a n c i  o n l ! ' t e x t  m e s s a g e  t r a n s m i t t e d  o v e r  a  l i n e .  A n  o r r _  E X T R N  $ $ g S f f  i n  y o u r  p r o g r a m ,  o r  b y  p l a c i n g  a n  l N -
l l n e  t e s t  r e q L r e s t  t r a n s m i t t e d  t o  S y s t e r n / 3  a f t e r  t e x t  h a s  C L U D E  c a r d  i n  t h e  l i n k a g e  e d i t o r  i n p u t  d e c k :
been ser r t  w i l l  be  rece ived by  Sys tem/3  and passed to
y o u  a s  d a t a .  / /  I N C L U D E  N A M E  $ $ B S T T , U N | T _ x x

.  Y o u  m u s t  t r a n s m i t  E O T  a f  t e r  t r a n s m i t t i n g  a n  o n l i n e  ( x x  i s  t h e  u n i t  n a m e  R  1  ,  F  1 ,  R 2 ,  o r  F 2 l
tes t  rec lues t  to  Sys tem/3  i f  the  message type is  no t  00 .
l f  you  t ransmi t  c la ta  o t l re r  thar - r  the  tes t  message be fore  Note :  l t  you  use an  INCLUDE s ta tement  to  ca l l  the  t race
you sent i  EOT,  Sys tem/3  abor ts  t ransmiss ion  anc l  pos ts  modu le ,  the  over lay  l inkage ed i to r  genera tes  a  name not

t h e  S y s t e r r / 3  u s e r  w i t h  t h e  $ B C O L T  c o m p l e t i o n  c o d e  r e f e r e n c e d  e r r o r  m e s s a g e  ( 0 L 0 3 1 ) .  T h i s  e r r o r  d o e s  n o t
(see index  en l ry  contp le t ion  code l  .  T l re  da ta  t ra lsmi t ted  a f fec t  the  ou tpu t  o f  the  l inkage ed i to r ,  however ,  and shou ld
bef  o re  EOT is  los t .  be  iqnoreo.

a  $ R  F T  s h o u l d  n o t  b e  u s e d  u n l e s s  t h e  r e m o t e  o e v r c e  c a n

I  accept  remote ly  in i t ia ted  on l ine  tes t  reques ts .  lnc lu4e Trace.  RpG l l

.  $ R F T  m u s t  b e  i s s u e d  o n l y  f o r  a  P U T  D T F  ( F T Y P  T S M  l f  y o u  a r e  r u n n i n g  u n d e r  R P G  l l  a s  a  s u b r o u t i n e ,  $ $ B S M T
i n  $ D T F B )  t h a t  i s  o p e n e d  b u t  n o t  b e i n g  u s e d  f o r  d a t a  i s  a u t o m a t i c a l l y  l i n k - e d i t e d  a s  a  d u m m y  t r a c e  m o d u l e .  l f
t rans fer '  vou  want  to  inc lude the  ac tua l  t race  modu le  in  your  p ro-

gram you must  rename the  dummy and ac tua l  t race  modu les .
'  A  m u l t i p o i n t  c o n t r o l  s t a t i o n  ( T Y P E - C S  i n  $ D T F B )  A f t e r  r e n a m i n g  t h e  m o d u l e s ,  r e c o m p i l e  y o u r  p r o g r a m  t o

I  can  on ly  reques t  tes t  type  00  fo r  a  t r ibu tary  s ta t ion .  ge t  the  ac tua l  modu le  l ink -ed i ted .  The fo l low ing  s ta tements
See index enlry onl ine test parameter l ist Ior d vre used to rename the trace modules:
descr ip t ion  o f  the  tes t  tVpes .

L O A D  $ M A l N T , x x
o  A  S y s t e r r / 3  m u l t i p o i n t  t r i b u t a r y  ( T Y P E - M P  i n  $ D T F B )

cannot  reques t  tha t  an  on l ine  tes t  be  sent  to  another  / /  RUN
System/3  t r ibu tary  in  the  ne twork .

/ /  R E N A M E  F R O M - x x , L l B R A R Y - R , N A M E - $ $ B S M T ,
See also index entry how to request an onl ine test from a NEWNAME_$$BSAV
3270.

/ /  R E N A M E  F  R O M - x x , L l  B  R A R Y - R , N A M  E - $ $ B S T T ,

Trace NEWNAME-$$BSMT

l f  you  are  fami l ia r  w i th  Sys tem/3  BSCA hardware  and BSC / /  END

l ine  cont ro l  p rocedures ,  you  may f ind  a  record  o f  the  BSCA
l / O  s e q u e n c e  h e l p f u l  i n  i s o l a t i n g  a n  M L M P  p r o g r a m m i n g  ( x x  i s  t h e  u n i t n a m e  R 1 ,  F 1  ,  R 2 ,  o r  F 2 l

p rob lem.  MLMP prov ides  a  t race  modu le  ($$BSTT)  to
record  l /O in fo rmat ion  a f te r  each BSCA in te r rup t .  Th is  To  rep lace  the  ac tua l  t race  modu le  w i th  dummy t race

i n f o r m a t i o n  c a n  b e  e x a m i n e d  b y  V o u  o r  a n  I B M  c u s t o m e r  m o d u l e :

e n g i n e e r  t o  d i a g n o s e  a  p r o b l e m .

1 .  R e n a m e  t h e  m o d u l e s :

Once the  t race  modu le  i s  inc luded in  your  p rogram,  each
M L M P  l / O  o p e r a t i o n  c a l l s  T r a c e  t o  r e c o r d  t h e  e v e n t  r n  a  / l  L O A D  $ M A l N T , x x

t race  tab le '  The fo rmat  o f  the  tab le  i s  shown in  Appent l i x  / /  RUN

C .  D u m p  t h e  t r a c e  t a b l e  w h e n  y o u  a r e  r e a d v  t o  e x a m i n e  t h e  / /  R E N A M E  F R O M - x x , L l B R A R Y - R , N A M E - $ $ B S M T ,

in fo rmat io r r  recorded in  i t .  You can use the  $SNAP macro  NEWNAME-$$BSTT

i n s t r u c t i o n  t o  d u m p  t h e  t a b l e  ( s e e  i n d e x  e n t r v  . g S t V A P  / /  R E N A M E  F R O M - x x , L l B R A R Y - R , N A M E - $ $ B S A V ,

macro  ins t ruc t ion) .  Dump main  s to rage f rom symbol ic  NEWNAME-$$BSMT

a d d r e s s  M T B S M L  t o  s y m b o l i c  a d d r e s s  M T B S M M ,  t h e  / /  E N D

b e g i n n i n g  a n d  e n d i n g  a d d r e s s e s  o f  t h e  t r a c e  t a b l e .
( M T B S M L  a n d  M T B S M M  e a c h  r e q u i r e  t h a t  a n  E X T R N  ( x x  i s  t h e  u n i t n a m e  R 1 ,  F l ,  R 2 ,  o r  F 2 l

be  de f ined in  the  program request ing  the  dump. )
2 .  RecomPi le  Your  Program.
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Tr*e Considerations Since a printer is much faster than the console, it is re-
commended that the system logging device be a printer

o ITB interrupts, BSCA enabling operations, and BSCA when you intend to use $SNAP.
disabling operations are not recorded by Trace.

o Trace entries are recorded independently of your pro- .SS/VAP Macro lnstruction Format
gramming operations. That is, entries are recorded when
an interrupt occurs regardless of current operations
occurring in your program, and can |)e recorded at any
time, even during a snap dump (see {ollowing discussionl.
Consequently, be aware that entries may have been made
to the trace table after a request to clump the table.

o Trace requires 512 bytes of main storage.
Specif ies a 2-byte parameter to identify the' dump. The

o For program efficiency, include Trae in your program parameter is printed at the beginning of the, dump output.
only when you are trying to diagnose a problem.

START-address
Snrp Dump Main Storage ($SNAP)

Specifies the symbolic address of where the duinp should
The $SNAP macro instruction generater; linkage to a system begin.
storage dump routine. You must provirle dump identif ica-
tion and durnp limits. The output frorrr the dump routine
is printed on the system logging device. Output consists END-address
of:

Specifies the symbolic address of where the dump should
1. The dump identif ication. end.

2. The contents of registers 1 and 2.

3. The address of the next sequential instruction after
the $SNAP macro instruction.

4. The contents of main storage identified by the dump
limits,.

lnamel |  $SNAP I lD-hex,sTART-address,
EN D-address

lD-hex
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Chapter 5. Requirements and Considerat ions

SYSTEM CONFIGURATION Model  10

T h e  m i n i m u m  s y s t e m  c o n f i g u r a t i o n  a n c l  o p t i o n a l  d e v i c e  T h e  m i n i m u m  M o c l e l  1 0  c o n f  r g u r a l i o n  i s :
s u p p o r t  f o r  M L M P  i s :

o  5 4 1 0  P r o c e s s i n g  U n i t  M o d e l  A l 3  ( 1 2 K  b v t e s )  ( i f  n o t  a
c o n t r o l  s t a t i o n ,  a  M o d e l  A l 4  ( 1 6 K )  i s  r e q u i r e r j  f o r  a

Mode l  8  cont ro l  s ta t ion)

The nr in imum Mode l  8  conf igura t ion  is :  .  5444 D isk  S torage Dr ive  Mode l  1

.  5 4 0 8  P r o c e s s i n g  U n i t  M o d e l  A 1 4  ( 1 6 , K  b y t e s )  .  5 4 2 4  M F C U  M o d e t  A 1

.  5444 D isk  S torage Dr ive  Mode l  41  o  5203 Pr in te r  Mode l  1

.  5 2 0 3  P r i n t e r  M o d e l  1  o  B i n a r y  S y n c h r o n o u s  C o m m u n i c a t i o n s  l \ d a p t e r  ( B S C A ) ,

o r  L o c a l  C o m m u n i c a t i o n s  A d a p t e r  ( L C , A )
.  547 l  Pr in te r -Keyboard  Mode l  1  o r  D i rec t l v  a t tacned

3 7 4 1  D a t a  S t a t i o n  M o d e l  1  A d d i t i o n a l  d e v i c e s  s u p p o r t e d  f o r  t h e  M o d e  |  1 0  a r e :

.  B i n a r y S y n c h r o n o u s C o m m u n i c a t i o n s A d a p t e r ( B S C A ) ,  o  b 4 l 0 P r o c e s s i n g U n i t M o c l e l  A l 4 ( 1 6 K ) , A 1 5 e 4 K ) ,
L o c a l  D i s p l a y  / \ d a p t e r ,  o r  I n t e g r a t e d  C o m m u n i c a t i o n s  A 1 6  ( 3 2 K ) ,  o r  A 1  7  ( 4 B K )

Adapter  t ,  ICA)
.  5 4 4 4  D i s k  S t o r a g e  D r i v e  M o d e l  2 , 3 ,  A 1  .  A 2 ,  o r  A 3

A d d i t i o n a l  d e v i c e s  s u p p o r t e d  f o r  t h e  M o d e l  8  a r e :
.  5 4 4 5  D i s k  S t o r a g e  M o d e l  1  , 2 ,  o r  3

o  5 4 0 8  P r o c e s s i n g  U n i t  M o d e l  A 1 6  ( 3 2 K ) ,  A j 7  ( 4 8 K ) ,
o r  A 1 8  ( 6 4 K )  .  3 4 1 0 / 3 4  1 1  M a g n e t i c  T a p e  S u b s y s t e m  l l l o d e l s  1 .  2 .

a n d  3
.  5444 D isk  S torage Dr ive  Mode l  A2 or  43

.  1 4 4 2  C a r d  R e a d  P u n c h  M o d e l  6  o r  7
.  5203 Pr in te r  Mode l  2  o r  3

.  5471 Pr in te r -Kevboard
.  B i n a r y  S y n c h r o n o u s  C o m m u n i c a t i o n s  A d a p t e r  ( B S C A ) ,

Loca l  D isp lay  Adapter ,  o r  ln tegra ted  Communica t ions  .  5203 Pr in te r  Mode l  2  o r  3
Adapter  ( lCA)

.  1 4 0 3  P r i n t e r  M o d e l  2  o r  N 1
lVote . '  Two adapters  can be  present .  The loca l  d isp lay
a d a p t e r ,  l C A ,  a n d  B S C A - 2  a r e  m u t u a l l y  e x c l u s i v e .  .  5 4 2 4  M F C U  M o d e l  A 2

o D i rec t ly  a t tached 3741 Data  Sta t ion  Mode l  2  o r  o  B inary  Synchronous Communica t ions  p ,dapter  (BSCA) ,
Programnrab le  Work  Sta t ion  Mode l  3  o r  4  o r  Loca l  Communica t ions  Adapter  (LCr \ )  (bo th  can be

present )

o  D i rec t ly  a t tached 374 ' l  Data  Sta t ion  Mc,de l  1  o r  2 .  o r
Programmable  Work  Sta t ion  Mode l  3  o r  4
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Page  o f  GC21 -75734
lssued 25 November 1977
B y  T N L :  G N 2 1 - 5 5 8 7

Model  12  .  5424 MFCU Mode l  A1 or  A2.2560 MFCM Mode l
A' l  or 42

T h e  m i n i m u m  M o d e l  ' l  2 c o n f i q u r a t i o n  i s :  o r

1442 Card  Read Punch Mode l  6  o r  7
.  5 4 1 2  P r o c e s s i n g  U n i t  M o d e l  8 1 6  ( 3 2 K  b y t e s )

o  1 4 0 3  P r i n t e r  M o d e l  5
o  3340 D i rec t  Access  Storage Fac i l i t y  Mode l  C2

.  B i n a r y  S y n c h r o n o u s  C o m m u n i c a t i o n s  A d a p t e r  ( B S C A ) ,

.  5424 MFCU Mode l  A1 D isp lay  Adapter ,  o r  Loca l  Communica t ions  Adapter
(  LCA)

.  5203 Pr in te r  Mode l  1

Add i ton ia l  dev ices  suppor ted  fo r  the  Mode l  15  are :
o  I n t e g r a t e d  C o m m u n i c a t i o n s  A d a p t e r  ( l C A ) ,  L o c a r

D i s p l a y  A d a p t e r ,  o r  B i n a r y  S y n c h r o n o u s  C o m m u n i c a -  .  5 4 1 5  P r o c e s s i n g  U n i t  M o d e l  A 1 8  ( 6 4 K ) ,  A 1 9  ( 9 6 K ) ,  o r
t ions  Adapter  (BSCA)  A20 ( ' l  2BK)  (w i th  544415445 d isk  un i ts )

A d d i t i o n a l  c l e v i c e s  s u p p o r t e d  f o r  t h e  M o d e l  1 2  a r e ;  .  5 4  1 5  P r o c e s s i n g  U n i t  M o d e l  8 1 8  ( 6 4 K ) ,  8 1 9  ( 9 6 K ) ,  o r

8 2 0  ( 1 2 8 K )  ( w i t h  3 3 4 0  d i s k  u n i t s )
.  5 4 1 2  P r o c e s s i n g  U n i t  M o d e l  8 1 7  ( 4 8 K )  o r  B l 8  ( 6 4 K )

t  5 4 t 5  P r o c e s s i n g  U n i t  M o d e l  C 2 1  ( 1 6 0 K ) ,  C 2 2  ( 1 9 2 K 1  ,
.  3 4 1 0 1 3 4 1 1  M a g n e t i c T a p e S u b s y s t e m M o d e l s  1 , 2 , a n d 3  C 2 3 ( 2 2 4 K 1  ,  o r C 2 4  ( 2 5 6 K )  ( w i t h 3 3 4 0 d i s k u n i t s )

.  5 4 1 5  P r o c e s s i n g  U n i t  M o d e l  D 1 9  ( 9 6 K ) ,  D 2 0  ( 1 2 8 K ) ,

D 2 l  ( 1 6 0 K ) ,  D 2 2  ( 1 9 2 K ) ,  D 2 3  l 2 2 4 K l ,  D 2 4  ( 2 5 6 K 1

|  ( * i tn  334013344 d isk  un i ts ) ,  D25 (384K) ,  o r

I  D 2 6  ( 5 i  2 K  )

.  3340 D i rec t  Access  Storage Fac i l i t y  Mode l  B ' l  o r  82
( a v a i l a b l e  w i t h  5 4 1 5 - 8 ,  - C .  a n d  - D  m o d e l s )

.  5444 D isk  S torage Dr ive  Mode l  A3 (ava i lab le  w i th
5 4 1 5  A  m o d e l s )

o  B inary  Synchronous Communica t ions  Adapter  (BSCA) ,

L o c a l  D i s p l a y  A d a p t e r ,  o r  I n t e g r a t e d  C o m m u n i c a t i o n s  .  S 4 4 S  D i s k  S t o r a g e  M o d e l  1  , 2 ,  o r  3  ( a v a i l a b l e  w i t h

.  1442 Carc l  Read Punch Mode ls  6  o r  7

.  547 1  Pr in te r -Keyboard

.  5 2 0 3  P r i n t e r  M o d e l  2  o r  3

.  1 4 0 3  P r i n t e r  M o d e l  2 ,  5 ,  o r  N 1

.  5424 MFCU Mode l  42

A d a p t e r  ( l C A )

Norc :  f  wo adapters  can be  present .  The loca l  d isp lay
a d a p t e r ,  l C A ,  a n d  B S C A  2  a r e  m u t u a l l y  e x c l u s i v e .

5 4 1 5  A  m o d e l s )

.  3410/3411 Magnet ic  Tape Subsys tem Mode ls  1 ,  2 ,
a n d  3

o  D i rec t ly  a t tached 3741 Data  Sta t ion  Mode l  1  o r  2  o r

Programmable  Work  Sta t ion  Mode l  3  o r  4

o  D i rec t ly  a t tached 3741 Data  Sta t ion  Mode l  1  o r  2  o r  .  1403 pr in te r  Mode l  2  o r  N1
Programmable  Work  Sta t ion  Mode l  3  o r  4

. 3284 Printer

Modef ' l  5 .  2501 Card Reader

T h e  m i n i m u m  M o d e l  1 5  c o n f  i g u r a t i o n  i s :  '  l n t e r v a l  T i m e r

o  5 4 1 5  P r o c e s s i n g  U n i t  M o d e l  A 1  7  ( 4 8 K  b y t e s )  a n d  a
5444 D isk  S toarge Dr ive  Mode l  42

o r

5415 Process ing  Un i t  Mode l  B17 (48K by tes)  and a  o  B inary  Synchronous Communica t ions  Adapter  (BSCA) ,

3340 D i rec t  Access  Storage Fac i l i t y  Mode l  A2 D isp lay  Adapter ,  o r  Loca l  Communica t ions

Adapter  (LCA)

.  3277 D isp lay  Sta t ion  (CRT/Keyboard)

Norc: f  wo adapters can be Present.
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Storage Requirements

MLMP resides in the Model 10 Disk System, Model 12, or
Model  15l ibrar ies and requi res:

. 0.25K in the system nucleus. (The module $$gStt! is
required in main storage at execution time _ Model
10  on l y . )

. 5.25K of main storage to include:

$$BMS-M LMP Data Management
$$BMCH-Check Routine
$$BSLG-Terminal Statistics Loggirrg Routine
$$BSAT-Line 2 Work Area

Additional main storage requirements for MLMp are:

0.25K for $$BSMD if AUTORS-y is specified in
$DTFB

2.00K for $$BSMA, $$BSMB, $$BSMC. and ggBSur
if POLRES-Y is specified in $DTFB

0.50K for $$eStO if the display adapter is supported

0.75K for Trace (ggBSTT) if Trace is used

. Main storage for user's code, including lllO buffers, DTFs,
poll ing l ists. $GETBs, gpUTBs, etc.

o T'wo cylinders of disk storage space for object code.

o Five tracks of disk storage space in the source library for
MLMP macro instructions.

a One track of disk storage space for error. logging. See
index entry BSCA Terminat Log Area.

Programming Requirements

A.  Model  10

. IBM System/3 Model 10 Disk System lVlanagement
(5702-SC1).

. IBM System/3 Assembler (S702-ASl ) or its equivalent.

. IBM System/3 Model l0 Disk System Mlacros Feature
(Feature Number 6020 or 6021).

o IBM System/3 Model l0 Disk System Overlay Linkage
Editor (Feature Number 6026 or 60271 , unless MLMp
programs are written as subroutine to an RpG ll
program.

B.  Model  12

o IBM System/3 Model  12 Disk System Mirnagement
(5705-SC1). This includes the System Macros and Over-
lay L inkage Edi tor .

o IBM System/3 Assembler  (S7O5-AS1) or  i ts  equivalent .

C.  Model  '15

IBM System/3 Model  l5  Disk System Management
(5704-SC1 or 5705-SC2). This includes the System
Macros and Overlay Linkage Editor.

IBM System/3 Assembler (b704-AS1 or 5,704-AS2) or
its equivalent.

MLMP Programming Considerations

o The user  must  def ine one EXTRN in every MLMp pro-
gram: $$BSMS. Other required EXTRNT; are generated
by the MLMP macro instructions when MLMp programs
are assembled.

o MLMP Data Managerrrent  {$SBSMS),  BSC DTFs,  MLMp
l/O areas, and user logical ltrffers must be in the root seg-
ment. They must nor be overlaid. The Allocate, Rollout,
and Tape End of Volume functions cannot be performad
while BSCA files are open See IBM System/3 Overlay
Linkage Editor Reference Manual. GC21-7561.

l f  AUTORS-Y is  speci l ied in  a $DTFB macro inst ruct ion,
$$BSMD must be in the roor segmenf . lf pOLRES-y is
speci f ied in  a $DTFB macro inst rucrron,  ggBSMA. $$BSMB,
and $$BSMF must  be in  the root  iegment .

o Binary and packed decimal data rnust be transmitted in
t ransparent  mode {EBCDIC only) .

o A System/3 RPG ll program using the RpG ll Telecom-
munications Feature nlust not call an assernbler subrou-
tine to use a BSCA. (For information on rrvrit ing an assem-
bf er subroutine for an RPG ll program, seet IBM System/3
Basic Assembler Reference Manual, SC2 7lt0g.)

The MLMP user  should a lso be fami l iar  wi th the unique BSC
characteristics of the terminals to be used. Some BSC char.
acteristics are l isted by machine in Appendix A. For more
information regarding the terminals that can lr used with
MLMP, see the publicaitons l isted in the front of this manual.
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IBM 2972 BANKTNG TERMINAL SYSTEM

t f la ta received f rom the 2972 inc ludes the terminal  lD
and keyboard shi f t  characters.

.  Data t rarrsmi t ted to the 2g72 must  jnc lude keyboard
slrift characters for upper case and lower case as well
a : ;  NL,  HT,  and other  appropr iate commands.

o More than tlne record can be transrritted to the 2972
before you have to t ransmit  a new l ine command,

o lf you've been transmittirrg to one 2gg0, you must trans-
mit EOT before transmitting data to another 2gg0
(see index entry terminating transmlt filesl .

lFor more information regarcling the 2972, see Component
De*ription: l8M 2g7Z lWodels g and itl General Banking
lfe rrn i n a I S y ste m s, GL27 -3A2O "

IBM 3270 INFORMATIoN DISPLAY ISYSTEM

lSefrcre writ ing an application program using a 3270, you
rnust understand the 3270,s physical characteristics and
capabil it ies as they are described in lBful 3270 lnformation
Display System Component Dexription, GA27 _2749.
l \ f ter  reading the 3270 component  descr ipt ion,  use th is
sect ion as a guide to coding MLMp macro inst ruct ions to
control and clefine l/O for a3270. Use the 3270 compo-
|lent description to corrstruct data areas (called data stream)
t ' . ,  send to a327O to d isp lay an image or  pr in t  a l ine.  and
t,o interpret data streams received from a 3270. Data
strearn formats are shown in this sectiorr, but you must have
rriad Lhe component description to understand the terms
rn/ithin the formats.

You must  a lso understand b inary synchronous te lecommuni-
c,ations procedures as described in General lnformation:
Binary Synchronous Cornmunications, GA27_3004.

A, sarnple M LMP program that communicates with a 327O
airp l icat ion is  shown in Appendix B.

Appendix A. Device-Dependent tOonsiderations

Polling/Addressing a 3270

There are two kinds of polling for remote i]270 devices:

o General poll ing. In a general poll a resp,onse is sought
from any device attached to a particular control unit;
the control unit has the responsibil i ty of querying each
device in turn for readines to provide input.

o Specif ic poll ing. In a specific poll a part:icular device
attached to a particular control unit is queried for a
response.

Addressing (station selection) is always dirercted to a speci-
fic device.

Poll ing/addressing l ist entries are derived from the TERMAD
operand in $POLB macro instructions (see index enrry
$POLB macro instructionl and are in the following formats:

General  Pol l ing:

CU
Address

CU
Address 7F 7F

Speci f ic  Pol l ing and Addressing:

I CU I CU I Oevice I Devic:e I
I Address I Address I Address I Addr€ss I

The control unit and device addresses are repeated because
binary synchronous multipoint communicartions for the
3270 uses double addressing as a check agai nst intermittent
transmission l ine errors. The hexadecimal values for de-
fining a poll ing/addressing l ist depend on which control
unit and device are specified and whether the transmission
is  to be in  EBCDIc or  ASCl l .

Usually, general poll ing l ists are kept separarre from specific
poll ing and addressing l ists.

/Uote.' The $CANB macro instruction can be used to ter-
minate pof ling. See index entry $CANB ma,cro instruction.
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Rrading From and Writing To a Remote 3270

l/O control of a remote 3270 is maintained by a comirina-
tion of $GETB and/or $PUTB macro irrstructions, $Cll K
macro instructions, and, in some cases. by special charac-
ters in the data stream called an escape comrnand sequence.
Details of init iating data transfer to and from the 3270 are
discussed under Read Operations and Write Operations,
following, and summarized in Figure 8.

In the discussion that follows of read and write operations,
the transmission control characters (STX, ETX, etc.), de-
vice control characters, and field def init ion information are
shown in data stream formats; these characters are described
in IBM 3270 lnformation Display System Component Des-
cription, GA27-2749.

Bead Operatlons

Reading from a remote 3270. you can:

o Read modified fields from a display station buffer after
a terminal operator has completed his entry and caused
an attention (for instance, by pressing the ENTER key).

a Read from a display station buffer f ielcls r"nodif ied by
an operator without waiting for an attention indication.

a Read only those modif ied fields beginning at a specif ied
buffer location.

o Read the entire buffer contents, troth modif ied and un-
modif ied data, includin g attri bute characters.

a Read the buffer contents. both modif ied and unrnodif ied
data, including attribute characters, beginning at a speci-
fic buffer location.

(Attribute characters and modified and unmodified data
are described in the 3270 component description.)

Erch of the following five read operations can be terminated
by transmitting an RVI to the ternrinal (see index entry
nwer* interrupt).

Read Modified Fields after Operator Action: The basic

means of reading data entered by a terminal operator, this

function is per{orrned by issuing an init ial GET request
($GETB) and at least one subsequent GET request. The
first $GETB init iates a qeneral or specif ic poll ing sequence.

Data is read by the first and subsequent GET requests

when a terminal is encr:untered at which the operator has
done one of the following:

. Pressed one of these keys:

ENTER
PF (program funct ion)  keys 1-12
PA (program attention) keys 1-3
TEST REOUEST
CLEAR

. Selected a detectable field with the selector Pen. (See

the Contponent Desription for establishing a detectable

f  i e l d . )

. Inserted a card in the operator identif ication card
reader.

All modified f ields are read from the terminal buffer into

the receiver's l/O buffers. A maxirnum of 256 bytes of

data, including control characters, are read for each GET

request. By issuing $GETB with OPC-BLK specified (see

index entry $GETB macro instruction) and monitoring

the logical buffer for ETX (meaning that no more message

blocks remain to be read), you can determine whether all

available data has been read.

After the init ial $GETB, at least one more $GETB must

be issued. lf all data is read on the first $GETB, the next

$GETB must be issued to be posted with end-of-fi le
($BCEOT completion code). The message read by the

in i t ia l  $GETB wi l l  be in  one of  the f  ormats shown in

Figure 7. (See the 3270 component description for an ex-
planation of the AlD, cursor address, SBA, and other data

stream characters i l lustrated in Figure 7.)

The lD byte in  the BSC DTF ($BDIND) ident i f ies the pol l -

ing l is t  entry  of  the responding terminal .  E i ther  $BDIND
or the control unit arrd device address bytes in the data

stream mav be used to determine which device responded
post ive lY to Pol l ing.
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lf the operator presses the ENTER key, a pF (program function) key, or selects a detectable field with the selecror pen,
the message read is in this format (assuming the terminal buffer is formatted):

W IGil
lf, in the above case, no fields raere modified by the operator (or already set to be modif ied by the programl, the format
of the input message is:

STX C U
Address

Device
Address

A I D
Curior
Address ETX

l f  the terminal  bul fer  is  unf  ormatted,  the input  message is:

STX C U
Address

Device
Address

A I D
Curbor

Address
Text

lf the operator presses the CLEAR key or presses pA (program attentionl, the input message is:

STX C U
Address

Device
Address

A I D ETX

lf a card or cards are read by means of the identification card reader, the input message is:

sTx CU
Address

Device
Address

A I D
0-37

Characters
EOR
EOI LRC ETX

lf a test request message is entered, the input message is in this format (although the apptication is not normally ar rare of itl:

soH % STX Text

lf a status message is read (see Figures 9 and 10), rhe message received is in the following format:

soH % R STX CU
Address

Device
Address

Sense
Status I

Sense/
Status 2

ETX

/Vote.' Your program must be prepared to receive status messages.

In all o{ the above cases, at least one $GETB is issued to read successive blocks of the msssage if the message ends with ETg.
or to get an EOF completion if the message ends in ETX.

A message block received as the result of subsequent $GETBs has this format (unless it is unformatted):

s8A Buffer
Address Text SBA

Buffer
Address

Figuro 7. Mo*ags Formats Received from ther 3270
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Read Modified Fields: This function is similar to reading
modif ied f ields after operator action except that the oper-
ation is directed to a specific device and is performed
immediately; it does not depend on an attention-causing
action by the terminal operator. The purpose of this pro-
cess is to read all modified fields in the device buffer.

Read modi f  ied f ie lds by issuing:

o A $PUTB macro instruction with OPC-EOB specified
(see index entry $PUTB macro instructionl, and

o One or more $GETB macro instructions with OPC-BLK
specified (see index entrv $GETB macro instruction.

When $PUTB is issued. the logical buffer must contain:

f EscT6l

Record length ($BDREL) must be 2, and the DTF must be
a conversational DTF (CONV-Y sepcified in $DTFB). lf
the $BCCRP completion code is posted after checking the
PUT request  for  complet ion ($CHK),  issue $GETB.

Only modif ied f ields are read. lssue $GETBs to read all
the modif ied fields in the terminal buffer. That is, issue
$GETB until the $BCEOT completion code is posted.

The input data stream received wil l be in one of the formats
shown in F igure 7.

Read Modified Fields from Position: This function reads
all modified f ields beginning at a specif ied position in the
device buffer. As the with read modified fields function,
no operator attention-causing action is required. The pro-

cess is directed to a specific device. lt can be used in a
manner similar to that for reading modified fields except
that the program selects only a certain portion of the screen
(terminal buffer) to read, even though the terminal opera'
tor may have modified other portions of the screen.

Read modified fields from position by issuing:

o A $PUTB macro instruction with OPC-EOB specified
(see index entry $PUTB macro instruction),

o A second $PUTB macro instruction with OPC-EOB
specified, and

o One or more $GETB macro instructions with OPC-BLK
specified (see index entry $GEI8 macro instructionl.

When the first $PUTB is issued the logical buffer must
contain:

ESC t wcc SBA

Buffer
Address

The output data stream can also include, following the WCC,
data to be written to the terminal. The WCC should be set
to inhibit resetting of modif ied data tags, and the last buffer
address should be the position from which the read modi-
fied operation is to start.

When the second $PtrTB is issued, the logical buffer must
conta in:

[EScTfl

Record length ($BDREL) must  be 2,  and the DTF must

be a conversational DTF (CONV-Y specified in $DTFB)"
lf the $BCCRP completion code is posted after checking

the second PUT request for completion ($CHK), issue

$GETB.

A maximum of 256 bytes of data, including control

characters, wil l be read by the first $GETB. The data is

read from the terminal buffer location established by the

first $PUTB. The input data stream will be in one of the

formats shown in Figure 7.

Read the remaining message blocks by issuing $GETB until

the $BCEOT completion code is posted'



Read Euffer: This function reads the entire contents of a
specified terminal buffer, including moclif ied and unmodi.
f ied fields, attribute characters, and nulls (X,00,). lt is
intencled primarily for diagnostic use.

Read a buffer by issuing:

A $PUTB macro instruction with OpC-EOB specified
(see index entrV $PUTB macro instructionl, and

One or more $GETB macro instructirrns with OpC-BLK
specified (see index entry $GETB macro instructionl.

When $PUTB is issued, the logical buffer must contain:

@E

Record length ($BDREL) must be 2, and the DTF must be
a conversational DTF (CONV-Y specif ied in $DTFB). lf
trre $8CCRP completion code is posted after checking the
PUT request for completion ($CHK), issue $GETB.

After this message has been written to the device, the
$GETB reads the first message block f rom the terminal
buffer (since only a maximum of 256 b!,tes can be trans-
mitted by one $GETB macro instructiorr, more read opera-
tirons wil l be required to read the entire buffer). Subsequent
SGETBs are then issued to read as many remaining blocks
ol'the terminal buffer as the program requires.

All data beginning at location 0 in the terminal buffer is
read. In addition, a special character (SF) is inserted by the
hardware into the input data stream to irrdicate the begin-
ning of each field. The input data streann for the first mes-
sage block. if the terminal buffer is formatted, appears as:

sTx CU
Address

Device
Address

A I D Curior
Add.ress

Subsequent message blocks appear as:

TH

l"an
l f  the terminal buffer is unformatted. no SF characters are
inserted since there are no fields. The input following the
cursor address would consisl of all chararcter locations
in the buffer, including nulls.

SF
Attr
Char

Text S F
Attr
Char

S F
Attr
Char

Text SF
Attr
Char
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Read Buffer from Position' This function reads the contents
of a specified terminal buffer beginning at a specified buf-
fer position. All f ields, modified and unmodified, attrib-
ute characters, and nulls (X'00') are read. As with reading
a buffer, reading a buffer from position is intended pri-
marily for diagnostic uses.

Read a buffer from position by issuing:

A $PUTB macro instruction with OPC-EOB specif ied
(see index entrV $PUTB macro instructionl ,

A second $PUTB macro instruction with OPC-EOB
specified, and

One or more $GETB macro instructions with OPC-BLK
specified (see index entrv $GETB macro instructionl.

When the first $PUTB is issued the logical buffer must
contain:

ESC t wcc SBA
Buffer

Address

The output data stream could also include, following the
WCC. data to be written to the terminal. The WCC should
be set to inhibit resetting of modified data tags; and the
buffer address should be the position from which the read
buffer from position operation is to begin.

When the second $PUTB is issued the logical buffer must
contain:

IET2I

Record length ($BDREL) must be 2, and the DTF must be
a conversational DTF (CONV-Y specif ied in $DTFB). lf
the $BCCRP completion code is posted after checking the
PUT request for completion ($CHK), issue $GETB.

The $GE'i B reads the first message block from the terminal
buffer beginning at the location specified in the first $PUTB.
Ali data beginning at the specified location is read. In
addition, a special character (SF) is inserted into the input
data stream to indicate the beginning of each field. The
input data stream for the first message block, if the terminal
hlffer is formatted, appears as:

STX
CU

Address
Device

Address
A I D

Cu/sor
Address

SF
Attr
Char

T6xt SF
Attr
Char

(
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Subsequent message blocks appear as:

S F
Attr
Char

'fext
SF

Attr
Char

l f  the terminal buffer from the specified beginning location
is unformatted, no SF characters can h.' inserted, since
there are no fields. The input following the cursor address
would consist of all character locations in the buffer,
inc luding nul ls .

Write Operations

Writing to a remote 3270, you can:

) Write data to any desired position irr a display station
or printer buffer.

D Erase the data presently at the devic:e buffer (on the
screen or in the printer buffer) and 'write data to any
buffer location.

D Erase all unprotected fields in the display or printer
buffer. Protected and unprotected data are described
in the 3270 component description.,

t Copy data in one device buffer to the buffer of a device
attached to the same control unit. (For instance, have
the contents of a display station bulFfer printed at a
nearby printer.)

o Transmit conversational replies.

Note that if you are transmitting to on'e terminal attached
to a 3271 control unit, you must transmit EOT before you

can transmit to a different terminal at'tached to the same
controf unit. See index entry terminating transmit files
ln the description of write operations that follows, consider
also that whenever you write to a 3270 printer you must
specify $PUTB OPC-EOW for each record, and need not
transmit EOT. EOT will be transmitted automatically.

Write: The write function writes a messag€r to a terminal
(display station or printer) buffer. To write to a remote
3270:

. lssue a $PUTB macro instruction, and

. Transmit EOT (see index entry terminailingtransmit
filesl.

When $PUTB is issued, the logical buffer nrust contain:

ESC 1 wcc Orders I
and Text \

An SBA order sequence should follow imnrediately after
the WCC, so that the write operation can be retried if an
error occurs. *e IBM 3270 lnformation tlisplay System
Component De*ription, GA27-2749, for how to write the
WCC, SBA, and other data stream charact€rrs.

To send the message in blocks instead of in one data stream,
additional $PUTBs may be issued with the output area in

the format described above. To terminate the process,

transmit EOT.
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Programming Note: lf a terminal operator has made an entry
and pressed the ENTER key but no init ial $GETB has been
issued, an init ial $PUTB to the display may null ify the
operator irrput. This situation may be avoided by reserving
areas of the display for operator input only (nothing wil l
be written to these areas) and then setting the reset modi-
fied data (RMD) bit to zero (meaning do not reset modified
data tags) in the write control character (WCC) of the
init ial $PUTB message. Setting the RMD bit off in the
WCC is required because if modified data tags are reset as
part of the init ial $PUTB the pending attention wil l not
be honored since there wil l be an indication that no fields
have been modified.

Erase and Write: The erase and write function erases the
buffer of a selected terminal, and then writes a message
to the terminal buffer. The erasure consists of changing
each character location in the buffer to X'00'. With the
message onritted, the process can be used just to erase the
buffer.

Erase and write by:

o lssuing a $PUTB macro instruction, and

. Transmitting EOT (see index entry terminating transmit
fitesl.

\ l/tren $PUTB is issued the logical buffer must contain:

ESC 5 wcc Orders and Text

An SBA order sequence should follow immediately after
the WCC so that the write operation can be retried if an
error occurs.

To send the message in blocks instead of in one data stream
from one large output area, subsequent $pUTBs may be
issued with ESC code 1 and WCC specif ied (see the
wr i te funct ion) .

To erase and write, the data stream placed in the logical
buffer would contain an ESC code 5. To simply erase the
buffer, orders and text would be omitted from the data
stream.

Erae Unprotected Fields: The erase unprotected fields
function sets all unprotected f ields in a selected terminal
buffer to nulls (X'00'). lt also resets the modif ied data tag
(MDTI bits in the attribute characters of unprotected data
fields to 0, restores the keyborad, resets the Al D, and
repositions the cursor to the first character location in the
first unprotected field in the buffer. lf the buffer is corn-
pletely protected, the keyboard is restored, and AID reset.
the cursor moved to location 0, and no erasure takes place.
{See the component description for a description of the
attribute and AID characters.)

Erase unprotected fields by:

o lssuing $PUTB with OPC-EOB specified {see index entry
$PUTB mrcro instructionl, and

. Transmitting EOT (see index entry terminating transmit
fi lesl.

When $PUTB is issued the logical buffer must contain:

lEftT7l

Copy: The copy function selects a device and copies into
its buffer the contents of the buffer of another device
attached to the same 3271 control unit. Copy can be used
to transfer the contents of a display station screerr to a
printer to get a printout of the screen or to copy the con-
tents of one screen onto another"

To copy:

o lsue $PUTB with OPC-EOB (OPC-EOW if you are
copying to a 327O printerl specified (see index entry
$PUTB macro instructionl, and

. Transmit EOT (see index entry terminating transmit fites).

When $PUTB is issued the logical buffer must contain:

ESC 7 ccc From Device
Address

See the component description for a description of the CCC.
The from device address is the one-byte address of the device
from which the data is copied.
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Reply Convensationally: Any of the 3270 write operations
described on previous page c8n be transmitted as a con-
versational reply to a specif ic terminal. lnstead of issuing
$GETB to receive end of file after you receive a block of
text ending with ETX, issue a $PUTB to transmit text
to the terminal. The $PUTB must be issued for the same
DTF for which you issued the last $GETB, and CONV-Y
(as well as FTYP-RCV) must have been sp,ecified for the
DTF. (See index entry conversational reply for a detailed
description of conversational techniques.l

Conversational replieS save line time because you don't have
to receive EOT and init iate a new addressing sequence in

order to transmit a response to text received, However,
to avoid two-second timeouts that lead to a possible

abort situation, conversational replies should not be used
if a significant amount of processing must occur on the data
received before you will be ready to reply to the terminal
from which the data was received. (A significant amount of
processing would be, for example, 2 or 3 disk l/O
operations.)
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To Do This . Use These Macro Instructionsr With This ESC Code . . :

Read Modified Fields
After Operator Action

$GETB OPC_BLK None

Read Modified Fields $PUTB OPC_EOB 6
Then $GETB = OPC - BLK' No ESC

Read Modified Fields
from Position2

$PUTB OPC-EOB I

Then $PUTB OPC-EOB 6

Then $GETBs OPC-BLKa No ESC

Read Buffer $PUTB OPC_EOB 2

Then $GETBs OPC-BLKa No ESC

Read Buffer from
Position2

$PUTB OPC_EOB 1

$PUTB OPC-EOB 2

Then $GETBs OPC-BLKa No ESC

Write $PUTBs 1

$PUTB OPC-EOF5 No ESC

Erase and Write $PUTBs 5

Then $PUTB OPC-EOFs No ESC

Erase Unprotected
Fie lds

$PUTB OPC-EOB 7

Then $PUTB OPC-EOF5 No ESC

copv $PUTB OPC-EOB (OPC-EOW to
Copy to a3270 Printer)

7

Then $PUTB OPC-EOFs No ESC

t  n $CH f  macro instruct ion is  required wi th each $GETB or $pUTB macro instruct ion to detsrmine l /O
complet ion.

2ln 
order to effect the read modified fields from position and read buffer from position functions, an

initisl $PUTB is issued first to establish the screen position by specifying an SBA address, and then a
second $PUTB is issued to send the escape command.

3Th" 
ESC code, in character form, is preceded by the ESC character.

aCOttV-V 
must have been speci f  ied in $DTFB for  the f i l€ ,  and the $BCCRP complet ion cods must have

been posted for the previous $PUTB.
SSee index entry terminate transmit f ites tor other ways to transmit EOT.
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How to Requed an Online Test from a 3270

One 3270 can test another 3270 in the sanre network (or
test itself) by transmitting an online test request to the
System/3 control station. To init iate an online test, a
3270 display station operatc,r must:

Ensure that the screen is unfornratted ione way to do
th is  is  to  press CLEAR, then RESET).

Ittlith the cursor at location 0. typt.' in a rnessage with
the format:

X X N A,ddress

where XX is a number f rom 23 tfrrough 34 (see
index entry online test parameter /rsf, specifying the
desired tesU YY is a number fronr 01 through gg

specifying the number of times the test is to be written
to the device (if the test is a printer. the test can onlv
be sent one time); N is the numberr four, indicating
the length of Address; where Adclress is a sequence
of four alphameric characters spe,cifying the control
unit and device to which the test is to be sent. Al-
phabetic characters must be typerJ in upper case.
Because double addressing is usecl, each control unit
and device character must be repeated. For example,
to send a test message to control urrit 0, device 1,
in EBCDIC transmission, the operator would press
the minus (-) key twice and type two A's.

3. Press TEST REOUEST"

The test should now appear at the selected display station
or printer.

After the online test is completed, the :3270 operator must
inform the MLMP program that the pre'vious display was
erased for the test. (One way to do this is to press CLEAR,
providing that the MLMP user's prograrn recognizes the
CLEAR key AID sequence. lf the sequence is recognized,
the MLMP user can issue $PUTBs to relfresh the 3270
screen.)

3270 Anline fest Cansideratisns

lf System/3 dues not recognize the online test request
or cannot accept the request, the online test request is
passed to tlre MLMP user as data. Be sure that the
requested test number is correct, and that the MLMP
l/O buffers are iarge enough to accomm,cdate an online
test request. See index entry online test.

lf, irr response to a general poll by System/3, you requ$t
an online test after one or more stations, in your cluster
have transmitted data to the System/3, the System/3
will be unable to recognize the online t€st request, and
will pass the request to the System/3 user as data.

o lf you respond first to a System/3 general poll by re-
questing an online test (message type not 00) and
another station in your cluster transmitt; data after you
request the test, and before EOT has been transmitted,
System/3 aborts transmission and posts the System/3
user with the $BCOLT completion coder i5ss index entry
completion codel. The data transmitted subsequent to
your request  is  lost .

Note: To avoid the last two situations desr:ribed, try to
ensure that your station wil l be the only one responding to
a general poll by System/3 if you want to request an onlins
test in response to a general poll.

Status/Sense Messages

Because the 3270 cannot accept data when status is pending,
you must poll the 32V0 f cr status before y,cu can init iate
or continue transmission to a 327O on whir:h status is pend-
ing. After you attempt to transmit to a 327O, status may
be pending i f  the $BCERR complet ion code is  posted or  i f
the $BCt lEG complet ion code is  posted a long wi th the RVI
switch set on. In either case, poll the 327Ctfor status by
issuing $GETB for  the terminal  for  which you issued the
unsuccessful $PUTB. (To avoid a poll ing loop, specify
LAST-WRAP in  $POLB and  a  L IM IT  o l  2  o r  3  i n  $DTFB. I
After receiving the status, you must issue a second $GETB
to receive EOF {$BCEOT complet ion code).
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lf The
Status/Sense
Bytes
Contain . . . Mnemonic This Means .

Applicable
' r o . . " l

See This
Action
Number ln
Figure 10

x'4050' I R Intervention required for one of these reasons

A command attempted to start a printer but fourro
i t  not  ready (out  of  paper,  hung,  etc . ) .  The pr intout
is suppressed.

The power is off on the printer.

32- /1 .3275 lA

The control unit  received a selection addressing
sequence or specif ic pol l ing sequence for a device
that is unavailable or went not ready during a
printout. (A general pol l  does not respond to an
unavailable or not ready indication and proceeds

to the next device.)

The control unit  receives a command other than
diagnostic read or write, for a device that the CU
has logged as unavailable/not ready.

The pr in te r  went  no t  ready  dur ing  a  p r in tou t .

327 1

3275

x'4060' CR Command reject. Fieceipt of an invalid or i l legal 3270
channel command (for example, NOP, Sense, Seiect,
or Copy if not installed).

32]1 ,32 t5 n

x'40c1 oc Operation check. Any of the fol lowing:

An i l legal buffer address or an incomplete order
sequence received on a write or erase/write
command.

o CCC or from address not received on a copy
command.

o  Inva l id  command sequence (ESC is  no t  rece ived in

second data character posit ion).

An l /O interface overrun is detected. This occurs

during a command when a data byte is presented

the control unit  by the TCU before the operation
required by the previous data byte has completecl

3271,3275

1.r-1' l

3271,3275

x'40c2' cc Control check-t imeout. A device has fai led to re

spond to  cont ro l  un i t  communica t ions  w i th i r r  a
specif ied period of t ime.

32V 1 2A

l 
ln analyzing a status/sense message, the programmer may need to cletermine whether tfle device is a 1i271 crr a 32J{r. C)ne way to do
this is  to compare the device speci f ied in the status/sense message wi th a l is t  ot  a l l  3275's;  i f  the device is  not  found in th is l is t ,  a
3271 can be assumed.

Figure 9 lPart 1 of 31. Analyzing 3270 Status/Sense Messages
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lf The
Statuc/Senre
Bytel
C o n a i n . . . Mnemonic This Means .

Apdicable
T o . .  .  I

See Thir
Action
Number In
Figure 10

x'40c3' cc, oc Conttrol check, operation check. The condition
abov'e was detected while the control unit was
executing an operation with the from device during
a copy command.

3271 1 B

x'40c4' DC Dater check. Either one of the following:

o A,n internal parity check or a cursor check oc-
curred in either the control unit or device buffer.

3271,3275 2A

o A' transmit parity check occurred on data sent
between the device and the control unit.

3271

x'40c6' DC, OC Dater check, operation check. A condition above
occurred while the control unit was executing an
operation with the from device during a copy
command.

3271 1 B

X'40D1' tR,  oc Intervention required, operation check. Either of
the l lollowing:

!\ copy command contains a from address specify-
ing an unavailable device.

An lR condition (see lR) is detected while the
CiU is executing an operation with the from de
vice during a copy command.

3271 3B

x'4crt0' DB, US Device busy, unit specify. The addressed device is
presently busy executing an operation or a busy
condition was detected previously by a command.

3271,3275 I

x'4E40', DB, US, DE Device busy, unit specify, device end. A busy con-
diticln was detected. However, a device end indica-
tion means the device is no longer busy and the
operation should be retried.

3271,3275 2A

x'c140' TC Detection of a BSC error on the TCU transmission. 3275 1 1

x'grcl' oc, us Operation check, unit specify. A from address on a
copt/ command specified a device with a locked buf-
fer. (The device was not authorized to be copied
fro nr. )

3271 12

l lnanafyzingastatus/sensemessage,thep,rsglsrn.nsrmayneedtodeterminewhetherthedevicaisa32Tl  ora32TS.Onrewaytodo
this is to compar€ the device specified in the status/sense message with a list of all 3275's; if tho dovico it not lound in this list, .
3271 can be assumed.

Figurr 9 lPltt 2 ol 31. Analyzing 3270 Status,/Sense Mecsagas
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lf The
Sutus/Sense
Bytes
Contain . . . Mnemonic This Means .

Applicable
T o . . .  I

See Thir
Action
Number In
Figure 10

x'c240' DE Device end. Signals that a previously detected busy
condition has gone not busy, a not ready device has
gone ready, or a not available device is now available.

3271,3275 N/A

x'c250' I R ,  D E Same as X'4050'. 3A

x'c2c4' DC, DE Same as X'4OC4'. 2A

x'c2cg' EC, DE Equipment check, device end. A mechanical hang or
a character generator read out error on the printer.

3275 6

X'C2D8' I R ,EC,DE Same as above. 3275 6

x'c4c4' DC. US Same as X'40C4'. 2A

x'c4c5' DC, OC, US Same as X'4OC4'occurring while the CU was executing
an operation with the from device on a copy command.

3271 28

x'c6c4' DC, US, DE Same as X'4OC4' 3271 7

x'c6c8' EC, US, DE Same as X'C2C8'. 32t1 6

x'c6D8', IR ,  EC,
US, DE

Same as X'C2C8'. 3211 6

x'c840' DB The addressed device is presently busy executing an
operation or a busy condition was detected previously
by a command. The device is or was busy executing a
printout, accepting data from an identification card
reader, or performing keyboard functions. Set under
either of these conditions:

A command is addressed to a busy device.

A specific poll sequence makes a status poll to a
device and finds it busy.

3271,3275 I

x'c8c1 DB, OC The same as X'C840' and the CU was executing an
operation with the from device busy during a copy
command.

3271 1 0

t 
f n anaf yzing a status/sense message, the programmer may need to determine whether the device is a 3271 or a 3275. One way to do
this is to compare the device specified in the statuslsense message with a list of all 3275's; if the dsvice is not found in this list, a
3271 can be assumed.

Figure 9 (Part 3 of 31. Analyzing 3270 Status/Sense Messagas



Action
Number Programmer Action

1 A Execute a new address selection sequence and retransmit the message starting with the cornmand
sequence which was teing executed when the error occurred. lf the operation is not successful
after two retries, cons;ider this an unrecoverable error and follow procedure 5A.

I B Same as 1A except follow procedure 58 after two retries.

l c Same as 1A except retransmit the entire fail ing chain of commands.

2A It is suggested that the user reconstruct the entire screen buffer image if this is possible and retry
the fail ing chain of cc,mmands (within the BSC sequence of operations). lf the information in the
screen buffer is such t:hat it cannot or need not be reconstructed, the operation may still tre retried.
lf the operation is nol successful after three retries, consider this an unrecoverable error arrd follow
procedure 5A.

28 The error occurred during the execution of a copy command. Execute procedure 24 excopt that
it is the buffer of the from device specified by the copy command that should be reconstructed.
After three retries, execute procedure 58.

3A The error indicates that the printer is out of paper, has the cover open, has the print mechanism
hung, or the device is unavailable. Wait for the display operator or system operator to intervene
and mechanically rearly the printer. Then retry the printout by issuing a $PUTB with the WCC and
no data stream. (There is no data error and the data is sti l l  intact in the device buffer and can be
sensed.) Otherwise, execute procedure 2A.

3B The error indicates that the from device specified in a copy command is unavailable. The device
address associated wit:h the error status/sense information is not the one requiring readying. The
device requiring corrective action is the from device specified in the copy command. This from
device should be determined and made ready. Then execute procedure 1 B.

4 An unrecoverable programming error has occurred. Examine the data stream to locate the problem.

5A Request maintenance on the device giving the trouble. After repair, attempt to reconstrurlt the
screen buffer image il possible. starting with an erase/v.rrite command in order to correct a missing
or multiple cursor situation in the device buffer. Retry the fail ing operations as done in tlre pro.
cedure previous to 5l\.

5B The from device specified by the copy command in the fail ing operation is malfunctioning. The
from device should h: determined from the data stream information, and maintenance should be
requested on the device. After repair, reconstruct the screen buffer image, if possible. The se-
quence of commands used to reconstruct the image should start with an erase/write comnland to
correct a missing or nrultiple cursor situation in the device buffer. Retry fail ing operations as done
in the procedure previous to 58.

6 The error occurred drrring a printing and indicates either a character generator readout error or a
print mechanism han,3. There is no data error. The proper error recovery procedure is application
dependent, since the user may or may not want a new printout. lf a new printout is requ red,
follow procedure 3A.

7 A data error occurrecl in the device buffer during printing; follow procedure 2A.

Fipre 10 (Part 1 of 21. Suggostod Actions Eiased on 3270 Status/Sonse Messages
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Action
Number Programmer Action

I A specific poll detected that the addressed device is busy. Periodically issue a specific poll to pick
up the device end status/sense bit which is sent by the device to the TCU when the device becomes
not busy (unless this status change is detected on a selection addressing sequence).

I Acommand was er roneous ly  addressed to  a  busy  dev ice .  Per iod ica l l y  i ssue an  in i t ia l  $GETB wi th
a specif ic pol l  to pick up the device end statuslsense bit ,  which is sent by the device to the TCU
when the device becomes not busy; then fol low procedure 24.

t 0 This error indicates that in attempting to execute a copy command the from device was found to
be busy. Execute procedure 1A when the from device is not busy. (A specific poll read picks up
the device end status/sense bit.) The device address associated with the status/sense message is the
address of the to device and not that of the busv from device.

' l l
A BSC error was detected during a text transmission from the TCU. Fol low procedure 2A if  the
fai l ing command is a write command which has a data stream of more than 1 byte or i f  i t  is in a
chain of commands and one of the previous commands in the chain is a write command without an
SBA order immediately fol lowing the WCC character. In al l  other cases, fol low procedure lC. l f ,
after fol lowing the above retry procedure, the problem is not corrected. fol low procedure 5A.

1 2 An unauthorized attempt was made to reacl data. An effort was made to execure a copy com-
mand but access to the from device data was not authorized. The device address associated with
the error status/sense bits is that of the to device.

Figure 1O (Part 2 of 21. Suggested Actions Basod on 32ZO Status/S€nse Messages

Polling/Addressing a 3270 via the Display Adapter

The d isplay adapter  is  supported by Models 8.  12.  and 15
only. User assembler programs for the display adapter are
coded similar to programs for the BSC adapter with the
following exceptions:

The display adapter requires another l ink-edit of your
R-module us ing a new INCLUDE card:

/ /  |  NCLUD E NAM E.$$BSl  D.UN lT-xx
(xx  =  t he  un i t  name  R1 ,  F1  ,R2 ,F2 l

The display adapter emulates both the System/3 BSCA
f ine 2 attachment and the 3271control unit of the 3270
system.

The display adapter provides a continuous poll function
which polls the specified devices in the order given.
(Devices can be repeated more than once to set up
pr ior i t ies.  )

The pol l /address l ine buffer must contain val id device
addresses or you wil l  get a unit  check (see index entry
$PO L B macro instruction ).

A maximum of 12 unique device addresses can be specif ied
for  the  Mode ls  8  and 12 ,  and a  max imum of  30  can be
spec i f ied  fo r  the  Mode l  15 .

. 255 total pol l ing entr ies can be specif ied in the user pro-
gram (see index entry $POLB macro instruction).

The display adapter is supported on l ine 2 only.

The display adapter addressing (station selection) is
always directed to a specified device.

Display adapter  cont inuous pol l ing l ine buf fer :

Bui l t  by MLMP Data

Managsment

From LIMIT From $POLB Entr ier

Keyword,

$DTFB Macro

. Address and poll ing characters for the display adapter
are 6060xxxx and 4040xxxx respectively (xxxx sre the
device address characters).

Address

CU

Address 8 F 8 F

L im i t

Counl

Device Davice
4

Address Addresr

76

See Append ix  B  fo r  samples .



IBM 3735 PROGRAMMABLE TERMINAL

Form Descriptor Convert Routine ($$BSilCN)

The Forrn Descriptor Convert routine (F:DP/Convert) is
provided with MLMP to convert form derscriptor programs
(FDPsl generated on OS or DOS to a format suitable for
transmission from System/3 to an IBM :i1735 Programmable
Trlrminal. FDP/Convert converts to a System/3
fi ie an FDP generated by OS or DOS FD'P uti l i ty pro-
gta 'ns a, rd punched into cards by IEBPTPCH or  an equiva-
!ert pu"rh routine. The System/3 fi le can then be trans-
,ri i iecl ;"o a 3735 by an MLMF program. (For information
or'r ho,w r,o generate FDPs on System/3, liee IBM Sysfems
i|,735 Support Program Coding Manual, (3C21-5096.)

lVhatever the punch routine used to generate the input deck
fcr F[)PlConvert. the data must be punched in the following
' .  , " r na  |  '

S ix  cards:  data in  columns 1-72,  seqr"rence number in
columns 73-80;

Every seventh card: data in columns 1-44, sequence
number in  columns 73-80.

Tlrat is, seven cards of input for FDP/Convert must contain
a rnaxirnum of 476 bytes, and be equivallent to one OS or
DOS f:DP disk record. (OS FDP disk rer::ords always contain
a maximum of 476 bytes. DOS FDP disk records, however,
rarr cLntain a maximum of 486 bytes. The first 10 bytes
{-.i e aci' l  DOS FDP disk record contain arr 8-byte name and
' 2 byte sequence number. lf you are prrnching FDP re-
cclrds generated on DOS, do not punch the first l0 bytes
ol' the disk records.)

Note: FDPlConvert checks the sequence of input decks.
lf an input card is out of sequence, FDP/'Convert issues the
'P9' halt. See the appropriate halt/messarges manual l isted
in the Pref ace for a complete description of the 'P9' halt.
Ftrr information regarding IEBPTPCH, see IBM System/360
O,oera ti ng Sy stem U til ities, GC28-6586.

FDP/Convert can convert:

o 80-column FDP cards to 96-column expanded format
caros.

o 80-column FDP cards to a user-specif ied consecutive
5444 d isk f i le .

c 96-column expanded format FDP cartls to a user-speci-
f ied consecutive 5444 disk f i le.

ffote; Only the disk files are formatted for transmission
to a 3735.

ShColumn ta 96-Column

For each 80-column input card, FDP/Convert generates a
maximum of two 96-col' nn cards. The information in
the input card, e/cept nr,l l  tharacters, is expanded for
printabil ity and puncheC in colrrmns 1-86 ol a 96-column
card. (Null characters IX',1U/0'] are inserted into FDP
records by OS and DOS to pad a record to 476 bytes.)

As an example of the expansion for printabil ity, the 8G
column input :

Co lumn

Hex value

ls converted by FDP/Convert to:

Column

Hex value

Character 3 7 2 4

To generate a deck of 96-column FDP cards from a deck
of 80-column cards:

1. Place, as shown, the following OCL statements and
data in the 1442 Card Reader/Punch:

/ /LOAD $$BSCN.uni t
/ /  RUN
//  CONVERT TO-M FCU,FDPNUM-nnn
80-column FDP deck(s)

2. Place blank 96-column cards in MFCU2.

3. Begin reading from the 1442.

The FDP number specif ied in the // CONVE:RT statement
(FDPNUM) is  punched in columns 8991 of  each 96-column
card, Each 96-column card also contains a sequence num-
ber punched in columns 92-96.

2 3 4 5 6 7 I

F F

3 7
F F

2 4
C F
5 7

F

o
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S$Column to Conscutitn iltU Disk

FDP/Convert builds a maximum of one 4TGbyte disk rec-
ord for every seven SGcolumn FDp cards. Null characters
are deleted.

To generate from an 80'column card deck a consecutive
5444 disk fi le containing one or more FDps:

1. Place, as shown, the following OCL statements and
data in the 1442 Card Reader/punch:

/ ILOAD $$BSCN.uni t
| / F ILE NAM E-$WO R K, UN I T*xx,pACK-pack,

LAB E L-your f i lename, R ECO RDS-number,
( ' )

RETAIN-  (  T  }' l
( S ,

/ /  RUN
//  CONVERT TO-DISK
80"column FDP deck(sl
l*

2. Begin reading from the trl42.

RECORD$number in the // FILE OCL statement specif ies
the number of records required to contain the FDp fi le.
The maximum number of records required is n divided by
7, where n = the number of cards in the S(}column input
deck.

Expanded 9GColumn to Conscutive 5tU4 Didr.

FDP/Convert repacks expanded format 96-column FDp
cards, then builds 4T&byte disk records from the repacked
data.

To generate from a 9$column card deck a consecutive
5444 disk f i le containing one or more FDPs:

L Place. as shown, the following OCL statements and
da ta  i n  MFCU1:

// LOAD $$BSCN,unit
I I F ILE NAME-$WO R K,UNIT-xx,PACK-pack,

LABE L-you r f i lename, R ECO R DS-nu mber,

( 1 )
RETAIN-  {  T  \

t '  I

/ /  RUN
l/  CONVERT TO-DISK (The l /CONVERT

statement is optional.)
96-column FDP deck(s)
/*

2. Begin reading from the MFCU.

RECORD$number on the // FILE OCL statement specif ies
the number of records required to contain the FDP fi le.
The number of records required is n divided by 952, where
n = total number of columns, excluding columns 89-96,
punched in the 96column input deck. The number of re-
cords required is approximately one disk record for every
eleven input cards.

F D P /Convert C o n si de rati on s

o FDP/Convert requires a 1442 Card Reader/Punch to
convert SGcolumn FDP cards. lf you don't have a 1442,
you can use an IBM Business Systems Center or another
customer installation to run FDP/Convert. Arrangements
for using an IBM Business Systems Center can be made
through your IBM representative or the IBM branch
office serving your locality.

o All FDPs must be generated init ially by System/3
Model l0 Disk System, OS, or DOS. You can have
your FDPs generated at an IBM Business Systems
Center or at a customer installation. Arrangements for
using an IBM Business Systems Center can be made
through your IBM representative or the IBM branch
office serving your locality.

o To avoid bil lable maintenance by lBM, be sure your

FDPs are generated on the current version/modification
level of System/3, OS, or DOS. IBM may charge you to
fix an FDP problem if the FDP was generated on an old
level of System/3 OS, or DOS, and the problem is fixed
on the current level.

Additional 3735 Considerations

The 3735 has unique data formatting requirements as de-
scribed in IBM 3735 Programmer's Guide, GC30-3001.
You must be familiar with these requirements before you
attempt to communicate with the 3735.
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' Ihis 
appendix contains examples of Mt-MP macro instruc-

lt ions, coded with a minimum of associirted assembler state-
ments, and a complete sample program written to communi-
mte with the IBM 3270 Information Display System.

Appendix B. Sarnples

Sample MLMP Macro Instructions

ln pages 8-16 of the following sample MLNIP macro instruc"
tions, the label $DTF is equated to XR2 bv the $CflMli
macro instruction, and other labels used are equated
by the $DTOB macro instruction.

++ il+

l

l

I
I

I
I
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Page  o f  GC21 -75734
l ssued  25  November  1977
B y  T N  L :  G N 2 1 - 5 5 8 7

Model  10  and Mode l  12  Sample  Program:  Communica t ing  w i th  the  3270

s  l " 7 l  F X r f  e N A t  ( Y t ' 1 B t l L  L l  s T

s Y M B r r t  T Y o E

s 1 2 7 c  v , ) 0 t L F
$ i q S M (  F X I A N
i S q S T T  I X T R N
t l t l M r  q  F X T p \
$ f q ( , t . ,  F X r o N

M O  2 ? 7 O  J I ] T C A F A T I 1 : l N  D I S P L A Y

t q . J F r r  c  a 1  F  a D D a  s r N l T

v  F a  1  4 , q r f )  C 0 a a / 2 6 / 1 7  p a / ,  1

v F a  1 4 ,  M n n  1 C c a / ? 6 / 7  t  p a G F

<  1 ? 1 O  t 4 l

F a q  L r c

, l i ) 0 0

S Y S T F M  S A M P T  F  P a t c F A M

s n l J R r F  S T A T F T 4 F t t T

' J 1 ? 1 0  S T A P T  t l
F X I p N  $ f , B S f " . S
F X T q r t  i $ 8 s T T

?
0 0 0 1  3
o o o ?  4

I
I
I
I
I
t
2
2

?
2
?
?
?

6  +  +  *  +  *  * *  +  +  *  *  +  +  +  +  +  +  t  +  +  1 $  +  *  +  *  t  +  *  +  n  r  t , ,  *
7 * +

+
c  +  s - ' 1 2 7 0  I s  a  - q a u p t t r  r ' r L f " i p  p c 0 r r p a r r  w R I T T f  N  r t ,  I t L r r \ r a a T F  T r - , F  *
' l  +  F f t t ( l r . l l i l c  -  ,' *
?  *  l .  H q w  T .  c l t t F  : y s l F f / / l  i r y S r F u  [ 1 ^ a p a 5 ,  v
3  +  2 .  H . t h  T n  c , r n F  S y s T f M , / t  M L M p  M A C p r _ - S .
q  '  3 .  i l . t \  T n  a E A D  a N l )  v t p l I F  t 1  I T H  A  3 2 7 0  l f l r O p M A I I f t \ A t  : ) l s o t  A y  *
5  +  S Y S I F M .  +
t i +

7  +  S ' 2 7 0  t 4 T t l  n l s p t A y  a  \ A t i / F  A N r r  a u D a t i i  u t . , s a r : r :  l \  T r , t  s c a t t N .  T H F  +
8  +  ' p F o A T O a  r H f \  M A y  K F y  l N - r l l f  N A M r  A \ r )  A I f r p F ! !  F l r . L f ) c , .  T f r i  r \ r F p  *
. )  *  K F Y  S H f . L J l  I  i t r  D F p R F S S F U  I T : t  l \ t ] l c a I f  I H c  r \ t ' )  f l r  r H F  r l F t r , :
c  *  T f r f  o a T A  F l t t q s  r : N T t k E i )  F y  r f r t  o p f  R A T f  a  v l A  T f  l  f - ) l s p t  A y  ( F y 8 f l a F 0  a
I  +  ' . l l l t  F F  p a I \ T F l '  ) \  I H f  S Y S T F v  t r t G a . M  n r , U I C F .  T r F  { _ l F A p  K t y  { T F  T H F +
?  +  o f l t  l \ f  I i S r  a F Q t J F S I  K F y  M A y  A t S r  F \ f  r l . , . r ) .  r ) a t s s t \ - r  r f r F  F \ T F p  r F y  n
f  +  ! ^ ' I l r l 0 l l r  A N Y  l ) A T A  h l t t  C A U S F . N T T  r t t  . J r t n .  | . . r  . , r  A \ y  f T F f  a  K i y !  +
q  r  w l L t  c A U s r  a N  r u r n a  M t s s a G .  I n  . q f  p q l \ T r n  A r t . l  T ' 1 r  l . p l f  \ t  T . l  Q f  +
5  +  a F r R l  _ s H F r )  h l T F  T H F  \ A f F  A N l r r  A U { ) R F . ) S  r ) l s o t  A y ,  +
t + +
7 t +
8 *  *  +  +  t  +  *  +  +  *  *  *  +  *  *  *  +  +  +  +  *  +  +  t  $  +  *  +  +  *  + ,  ?  '  *  r

Samples 6 t



Page  o f  GC21 '75734
lssued 25 November 1977
B y  T N L :  G N 2 1 - 5 5 8 7

S 3 2 7 o  M L ! r , " 2 7 0  l r l r 0 a M A r t r ) N  r r t S D t A y  S y S T F M  S a M p L F  p R O G R A M

F R q  r  a l c  t o , . t t C '  C n n l  A r t n R  S T M T  S O t J a C F  S T A T F M F N T v F R  1 4 ,  M O D  O 0  O A / 2 6 / 7 1  P A G F  3

c D 0 0  c 2  0 2  0 I  D r
0 0 0 4  c a )  B 7  0 0 0 4
c 0 0 8  B a ,

c n 0 q  c : '  o 2  0  I  0 F
o 0 0 D  r o  B 7  0 0 0 4
o 0 l  I  8 i '

3 O  +  i A L O C  I ] I F _ D I F I
3 I + *  D I V I C F  A L T O C A I F  L I N K A G E
1 ? +  L A  D T F I ' $ D I F
l f +  B  4

1 0 ' l B  1 4 +  n C  x t l r S B l
3 s  +  $ r l p F N  c T F - D T F I
3 6 + *  D T V I C F  0 P F N  t  I N K A G F
1 l +  t A  D T F I I $ D I F
1 8 +  8  4

0 0 l l  1 9 +  o c  x l l r E 2 l

A L L N C A I F  A N O  O P F N  T H F  I ) I  F !
R E  L E  A S  F - 7
S F T  A O O R F S S  O F  O I F  I N  R E G I S T E R  2
E R A N C H  T N  C F N F R A L  F N T R Y
R I B  -  A L L O C A T F  S P A C E

R F L F A S E _ 7
L O A D  D I F  A D O R F S S  I N  R F G I S I F R  2
G O  I O  C F N F R A L  F N T R Y
R I B  _  O P F N

6 0  *
/ r l  *  T H I S  R O U T  I  N F  l {  I t  L  S F T  I H F  D I  S p t  A Y  S C . R F F N  T O  N L T L L S '  M O V F  T H E  N A M E  *
4 2  *  A N D  A D D R F S S  I . I F S S A G F S  T O  T H F  S C R F F N  I - J I S P L A Y  A N C  S F T  T H E  C I J R S O R  A N D  *
4 1  4  B T ' F F F R  A D D R F S S  P ' I I N T E R S  T O  T H E  F I R S T  O P E R A T O R  E N T F R E D  F I F L D .  '
4 4  *

a 0 l 2  4 5  S T T D I S  F O t r  *
4 L  4  $ P U l f ]  D T F _ D I F  I , R F J F C T _ B A D R F I
4 1 + +  q S C A  P I J T  L I N K A G E  R E L E A S F _ 7  D

o 0 I 2  c 2  0 2  0 l D F
o 0 l 6  B f r  0 0  0 F
0 0 1 9  r , 2  B l  3 0
o o l r .  8 9  0 t  o 3
0 o  1 F  t r B  4 0  0 2
o c 2 2  t  2 t  9 0  ? o
c o ? 5  q a  c . o  o ?
0 0 2 8  8 D  4 6  0 F
0 o 2 B  F 2 t  t 6  2 A
0 0 2  E  B ( .  4 0  0 F
0 0 a  I  8 r .  0 0  0 E
0 0 3 4  c l  8 7  0 0 0 I
o 0 3 B  l 4  0 l  0 0 4 5
o o 3 c  B . ;  o l  2 3
0 0 j F  7 ! r  4 D  0 7
o o 4 2  c 2  0 l  0 0 0 0
o 0 4 6  F i f  8 l  0 F
0 0 4 9  F 2  8 7  l 3
O O 4 C  B C  4 A  O F
0 0 4 F  F ' f  8 7  0 9
0 0 5 2  B C  4 l  O F
0 0 5 5  F 2  A 7  0 3
0 0 5 8  e c  4 D  o E

0 0 5 8  c o  8 7  0 I q F

o o a F  ( 1 >  o 2  0 6 t F
o 0 6 3  c ' t  8 7  0 0 0 1

0 0 6 7  B D  4 4  0 E
0 O { , A  F ; l  O l  0 B
0 0 6 0  3 8  8 0  0 7 l B
o 0 7 l  3 8  8 0  0 7 l B

4 9 +  t  A  D T F I , ' D T F L O A O  X R 2  W I T H  O I F  A O N R .
5 0 +  C - L I  i B C C M P ( , $ D I f  ) ,  $ B C R E Q  L A S T  O P  D I : ] N E  ?
5 I +  . ' F  t F l o o 3 N O _ C O  P O S I  R F Q U F S I  I C N O R F O .
5 ? +  I q N  i B O A T R  (  ,  $ O I F  }  ,  i B C O P N  O P E N F O  ?
5 3 +  T B N  i B D A T I ( , S D T F ) , $ 8 C O U I  P U T  F I T F  ?

5 5  {  I B N  $ B O A T T ( ,  $ D I F  } ,  i B C C N V  C O N V E R S A I I  O N A L
5 6 +  C - L I  $ B D C I { P ( ,  $ D I F  ) ,  i E C C R P  R F P L Y  P F N D I N G  ?
5 1 +  J C  $ f  3 0 0 3 , $ T R U + $ H I + ' L O  Y E S - G C  P C S T  I N V A L I D  C A L L .
5 8 +  M V I  $ B D O P C ( ,  $ O I F  I ,  $ B O P U I  S F I  R F Q U F S T F D  P i ' T  O P F R A T I O N .
5 9 +  F V I  $ B O C M P ( , 3 t J r F t , $ 8 C R F Q  S F r  r O  O p  A C C F P T F D ,

5 4 +  J f  $ F  2 0 0 3

6 0 +  q  t t B S M S
6 l +  S T  $ 5 l O O 3 l j , $ B B A C .  I

N O - G T J  P O S I  P F R M ' T  F R R O R .

G N  T O  B S C A  D A I A  H A N A G F M F N T .
S A V E  X R  I .

6 2 +  L  I B D I  O B  (  .  $ O T F  I  ,  $ I  O B  L O A D  I O B  A O D R  I N  X R  I  -
6 i +  c t t  $ B I C M p ( , $ r O B t , S B C C A L  Q  t N V A I I f i  C A L L  o O S T E D  l N  I 0 B ?
6 4 + 3 S l O 0 1  L A  * - + ,  S B B A C I
6 5 +  J F  9 F 3 0 0 3
6 6 +  J  i X T O o l

R E  S T O R F  X R  I .
Y F S - G O  T  O  P O S T  I N V A L  I D  R F Q U E S I  .
G O  E X I I .

6 7 + S E I O O 3  I l V J  i B O C M P ( , i O I F ) , $ B C I G N  S E T  R E Q U F S T  I C N 1 I R F D .
6 8 +  J  $ R J O O 3 G O  E X I T .
6 9 + S E 2 0 0 3  r { V I  $ 8 D c r 4 p ( ,  S D T F  t ,  T B C U F R  S F r  U S E R  F R R O R .
7 C +  J  S R J O O S G O  E X I I .
7 l + i E 3 o o 3  M v I  t B o c H p ( , S D r F l , i B c c a L  s E T  t N v A t I o  c A L L .

0 0 5 8  7 2  + i R J 0 O 3  E Q U  *
G O  H A N D L  F  R E J  E C I  F D  C O i . I M A N O .7 1 +  B  E A D R E T

O 0 5 F  7 4 + $ X T C O 3  E C U  t
7 5  *  S C H K  C K L _ L I S I I
7 6 + +  G F N F R A I E  A  T I A I T  O N  L I S T  C A L L  R F L E A S F _ 7  A
7 7 +  L A  L I S T I , S P A R M
7 8 +  B  $ i B M C H

O O O S  8 0 +  F  X T R N  $ i B M C H

8 f  J N F  C K G O O O
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x L 2 r  l o 4 0 l
c L 3 0 .  .

x L 5 . 1 0 F 0 1 1 4 0 4 0 .
t

3 0 0 x L  I  . 0 0  i

' {AI . IE FT €LD

A S S I G N E O  A D O R E S S  F I C L O

SE T Et{O OF F T ELO AT{O BUFFE R

O P E R A T O R  R E S P O N S E  E U F F E R

o l s p L A Y

A S S I G I { E O

AOD
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S 3 2 7 0  t l l M p  3 2 7 0  l N F 0 R l { A T I O N  O I S P L A Y  S Y S T F I , {  S A t t P L E  P R O G n A i t

E R R  L O C  C B J F C T  C C D E  A O O R  S T M T  S O U R C E  S T A T E M E N T

0 5 7 8  C 0 0 0 0 0 0 c 0 0 0 0 0 0 0 0  3 3 8
0 5 8 3  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  3 3 8
0 5  8 B  C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  3 3 8
0 5 9 3  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  3 3 8
0 5 9 8  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  1 1 8
0 5 A j  c 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  3 3 8
0 5 A B  C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  3 3 8
0 5  8 3  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  3 3 8
0 5 B B  C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  3 3 8
0 5 c 3  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  3 3 8
0 5 c 8  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  3 3 8
0 5 0 3  C 0 0 0 0 0 0 0 3 3 8

3 4 0  *  H A L T  /  S Y S L O G  P A R A M E T E R S  F O R  P R I N T I N G
O 5 D 7  3 4 I  R E T U R N  E Q U  *

0 5 0 7  2 0 0 0 2 0  0 5 0 9  1 4 2  o C  X L 3 r  2 C 0 0 2 0 '
0 5 0 A  c 5 2 8  0 5 0 8  1 4 1  D C  A L 2 ( R E T R N )

O 5 D C  J 4 4  N A M E  E Q U  *
0 5 D C  2 0 0 0 3 0  0 5 D E  1 4 5  D C  X 1 3 . 2 0 0 0 3 0 ,
0 5 D F  0 6 8 8  0 5 E 0  3 4 6  D C  A L 2 ( N E E G I N I

O 5 E  I  ] 4 7  A D O R  E O U  , }

o 5 E l  2 0 0 0 3 0  0 5 F 3  3 4 8  D C  X L 3 . 2 0 0 0 3 0 1
0 5 F 4  C 6 B 8  0 5 F 5  3 4 9  C C  A L 2 ( A B E G I N I

O 5 F 6  3 5 0  E R R O R  E Q U  '
0 5 F e  2 9 6 6 1 0  0 5 F  8  3 5 1  D C  X L 3 r  2 0 0 0 2 0 r
0 5 E 9  C 6 4 8  0 5 F A  1 5 2  D C  A L z (  E R M E S S  I

O 5 E B  3 5 3  S M E S S G  E Q U  *
0 5 E B  2 0 0 0 3 0  0 5 E D  1 5 4  D C  X 1 3 . 2 0 0 0 3 0 ,
0 5 E E  C 6 E B  0 5 E F  1 5 5  D C  A L z ( S r . r S G l

O 5 F O  3 5 6  H L M E S S  E O U  I
0 5 F 0  2 C 0 0 2 0  0 5 F 2  1 5 1  D C  X L 3 r 2 C 0 0 2 0 l
0 5 F 3  C 6 6 8  0 5 F 4  3 5 8  C C  A L 2 (  H M E S S  I

O 5 F 5  3 5 9  L O G  E Q U  f ,
0 5 F 5  o C I A  0 5 F 6  3 6 0  D C  X L 2 ' 0 0 l A l
0 5 F 7  C 0 0 0 0 0 0 c 0 0 0 0 0 0 0 0  0 6 0 E  3 6 1  D c  x L 2 4  ' 0 0 ,  E R R 0 R  L o G G I N G  T A E L F
0 5 F F  C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  3 6 1
0 6  0 7  c c 0 0 0 0 0 0 0 0 0 0 0 0 0 0  3 6 1

1 6 2  * E L E C T  3 P O L B  I D - 2 O , T E R M A D - 6 O 6 O 4 0 4 O , L E N - 4 , L A S T - T i R A P
3 6 3 + ' }  G E N E R A T E  A  P O L L / A D D R  L  I  S T .  R E L E A S  E - 7  A

0 6 0  F  3 6 4 + S  E L  E C T  E O U  I
0 6 0 F  2 0  0 6 0 F  3 6 5 +  0 C  X L l r  2 0 r
0 6 1 0  0 4  0 6 1 0  3 6 6 +  D C  A L I ( 4 1  L E N G T H  C F  P 0 L L / 4 0 0 R .
0 6 1 1  6 0 6 0 4 0 4 0  0 6 1 4  1 6 7 +  0 C  X L 4 ' 6 0 6 0 4 0 4 0 '  P 0 L L / A 0 D R  C H A R S .
0 6 1 5  0 0  0 6 1 5  3 6 8 +  D C  X l l r o o '  S T A T U S .
0 6 1 6  F F  0 6 1 6  3 6 9 +  D C  X L l r F F r  E N O  O F  L I S I .

3 7 0  * O L L  t p O L B  I 0 - 2 0 , T E R r . t A D - 4 0 4 0 7 F 7 F , L E N - 4 , L A S T - L R A P
3 7 I + *  G E N E R A T E  A  P O L L / A D O R  L I S T .  R E L E A S E - 7  A

0 6 1  7  3 ? 2 + P O L L  E o U  I
0 6 1 7  2 0  0 6 1 7  1 7 7 +  O C  X L I  r 2 0 ,

0 6 1 8  0 4  0 6 1 8  1 1 4 +  D C  A L I ( 4 1  L E N G T H  C F  p o L L / A 0 D R .

0 6 1 9  4 0 4 0 7 F 7 F  0 6 l C  3 7 5 +  0 C  X 1 4 . 4 0 4 0 7 F 7 F i  P o L L / A D D R  C H A R S .
0 6 l D  c 0  0 6 l D  7 7 6 +  D C  X L l r O o '  s r A r u s .
0 6 l E  F E  0 6 l E  1 7 1 +  D C  X L l r F F r  E N D  0 F  L I S I .

3 7 8  * I 5 T I  S C K L  D T F - O T F I r L A S T - Y
3 ? 9 + ' T  C H E C K  L I S T  F O R  C O I I I O N  I I A T T  R E L E A S E - 7  8

Pase of GC21-75734
lssued 25 November 1977
By TNL:  GN21-5587

v E R  1 4 ,  r { o 0  0 0  o 8 / 2 6 / 7 7  P A G E  t ?
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Page of  GC21-7573{
lssued 25 November 1977
B y  T N L :  G N 2 1 - 5 5 8 7

S ? ? 7 0  I . 4 T I P  1 ) 7 0  I N F N P M A I I O N  O I S P T A Y  S Y S I F H  S A M P L E  P R O G R A M

F R C  I  O C  f q J F f T  C O D F  A D D R  S I M l  S L I U R C I  S T A ] F M F N T  V E R  T 4 r  M O D  O O  O A I 2 6 / 1 1  P A G E  I 3

0 6 l F  2 a  0 6 l F  3 8 0 + t  I S T I  D C  A L I ( O + O + 3 2 + O + O t  E N T R Y  S r a r u s  8 y r F .
0 6 2 0  0 l 0 r  0 6 2 1  1 8 I +  O C  A I 2 ( D T F I I  D T F  A D D R E S S .

3 8 : ]  * I S T 2  i C K t  D I F _ D T F 2 , L A S T _ Y
0 6 2 ?  2 0  1 6 ? ?  3 8 4 r r  I S T 2  O C  A L I ( o + o + 1 2 + o + o l  E N T R Y  S r A r u s  8 y T E .
0 6 2 3  0 2 l D  0 6 7 4  3 8 5 +  o c  a L 2 ( D T F 2  I  D r F  A C D R E s s .

0 6 2 5  O l 6 r r l 9  o 6 2 7  3 8 7  S T A T U l ;  D C  X L 3 r O l 6 C O 9 .
0 4 D 6  3 B B  N F I  E L D  E e U  W C R K 2 + 4 i
O 4 F 2  3 8 9  A F I F L O  F Q U  h C R K 2 + 7 I
c 0 0  I  3 9 0  X  P l  E Q U  I
0 0 0 2  9 l  x R 2  F Q U  2
0 0 0 3  i 9 2  E r  x  F o u  3
0 0 f  o  i 9 3  z F R O  E Q U  X r  F O r
O O 6 D  J 9 4  C L F A R  E Q U  X I 6 D I
o 0 7 c  3 9 5  F N T F R  E Q U  X r ' ? t ) r
0 0 8 0  3 9 6  R V  I  E Q U  X  . 8 0  r
O O O 9  f 9 7  N I N F  F Q U  9
0 0 1  2  j q B  F  I G I F t \ l  F Q U  l 8
O O F 9  J 9 9  N O N P R T ' F 8 U  X I F g I
0 6 2 8  4 O O  R E I R N  E C L  *

o 6 2 8  5 8 C l ? l - 4 C 3 D 4 D 7 4 0 C a  o 6 4 7  4 o t  R F T  D C  C L l 2 i $ B D C r , t p  C o r . t p L F T I O N  c o o E  I s  - l
o 6 3 0  D 6 D 4 t ) 7 D _ 2 C 5 E 3 C 9 0 6  4 0 1
0 6 3 8  t 5 4 0 r , ? 0 6 C 4 C 5 4 0 C 9  4 0 1
0 6 4 0  E 2 4 0 6 0 4 0 4 0 4 0 4 0 4 0  4 0  I

0 6 4 8  4 0 2  F R T I E S S ,  F Q U  *
1 6 4 8  t 9 0 5 E 5 C l D 3 C 9 C 4 4 0  0 6 6 7  4 0 1  D C  C t 3 2 ' t N V A L I O  K E y  H A S  B F E N  U S E D r
0 6 5 0  c 2 c 5  a 8 4 0 c 8 c l  8 2 4 0  4 0 3
0 6 5 8  C 2 C . 5 ( . 5 0 5 4 A F 4 F 2 C , 5  4 O 1
0 6 6 0  C 4 4 0 l i 0 4 0 4 O 4 0 4 O 4 0  4 O i

0 6 6  8  4 0 4  H M E  S S  E O U  *
0 6 6 8  C 3 r -  5 ( :  6 C 5 4 0 C i O 6 D 9  0 6 8 7  4 0 5  D C  C L 3 2 ' C E F E  C O R E  D U M p  r { A y  N O t {  8 E  T A K E N I
0 6 7 0  ( 5 4 o r t 4 F 4 D 4 D 7 4 0 D 4  4 0 5
0 6 7 8  C l F 8 , i 0 D 5 D 6 E 6 4 0 C 2  4 0 5
0 6 8 0  c 5 4 0 F 3 C l t _ . 2 C 5 D 5 4 0  4 A 5

0 6 8 8  4 0 6  N B F G I N  F O U  *
0 6 8 8  C 5 C l l ) 4 C s 4 0 D 2 C 5 E 8  0 6 9 9  4 0 7  D C  C L I S T N A M F  K E y F D  _ l
0 6 9 0  c 5 c 4 , 1 0 6 C 4 0 4 0 4 0 4 0  4 0 7
0 6 9 8  4 0 4 0  4 O 1
0 6  9 A  4 0 4 0 , i 0 4 0 4 0 4 0 4 0 4 0  0 6 8 7  4 0 8  N F N D  D C  C L 3 0  |  r
0 6 a 2  4 0 4 0 , t 0 4 0 4 0 4 0 4 0 4 0  4 0 8
0 6  A A  4 0 4 0 , i 0 4 0 4 0 4 0 4 0 4 0  4 0 8
0 6 8 2  4 0 4 0  4 0 4 C 4 0 4 0  4 0 8

0 6 8 8  4 0 9  A B F G I N  F O U  *
0 6 8 8  C l C 4 t t 4 D 9 C 5 E 2 F 2 4 0  0 6 C 9  4 l O  D C  C L I S r A D D R E S S  K E Y E D  _ r
o 6 c 0  c 2 c 5 E 8 c 5 c 4 4 0 6 0 4 0  4 t o
D 6 C 8  4 C 4 0  4 l c
0 6 c a  4 0 4 0 , i 0 4 0 4 0 4 0 4 0 4 0  0 6 F 7  4 l l  a E N r l  o c  c L 3 o r  r
o 6 D 2  4 0 4 0 ' q O 4 C 4 0 4 0 4 0 4 0  4 t t
o 6 D A  4 0 q 0 , 1 0 4 c 4 0 4 0 4 0 4 0  4 l l
o 6 E 2  4 0 4 0 , i 0 4 0 4 0 4 0  4 l  I
O 6 F 8  0 0  0 6 E 8  4 1 2  S C O U N T  o C  X L l r C O .
0 6 F 9  C l  0 6 F 9  4 1 3  O N E  O C  X L  I  r O I  I
o 6 F A  3 9  0 6 F A  4 1 4  S B 3 9  D C  x l t  r 3 9  |

0 6 F B  4 t 5  S i l S G  E O U  *
O 6 E B  E 2 F J I I E 3 E 4 E 2 4 0 D 4  O 7 0 8  4 I 6  O C  C L S O I S T A T U S  H E S S A G F  R E C E I V E D  I S  - I

S 3 2 7 0  M L U O : ] : 2 7 1  I N F O R I I A T I O N  D I S P L ^ Y  S Y S T f M  S A T . T P L E  P R O G R A M

F R R  L O C  C B J F [ I  C O D E  A D D P  S I M I  S O U R C F  S I A T E t r I F N T  V E R  I 4 ,  I { O D  O O  O A I 2 6 / 7 1  P A G F  I 4

o 6 F 3  C 5 F 2 t : 2 C 1 C 7 C 5 4 0 0 9  4 t e
0 6 F B  C 5 C 3 C 5 C 9 F 5 C . 5 C 4 4 0  4 1 6
0 7 0 3  c 9 F 2  q 0 6 C 4 0 4 0  4 1 6

0 7 0 9  4 1  7  S r A T B  E 8 U  r
. t 7 0 9  4 0 4 0 , \ q 4 0 4 0 4 0 4 0 4 0  0 7 1 A  4 1 8  S r A T  D C  C L l S r  I
0 7  l l  4 0 4 0 4 0 4 c 4 0 4 0 4 0 4 0  4 l B
0 7 1 9  4 0 4 0  4 1 8
O T I B  O O  O T I B  4 I 9  M A S K  O r  X L I  I O O r  R V I  I , I A S K  H O L C  A R F A
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S 1 2 7 0  M L p D  3 2 7 0  I N F n R t t A T I O N  D I S p L / \ y  S y S T F M  S ! M p L E  p q O G R A M

F A R  L I T  N B J F C T  C O D F  A D D R  S T M T  S O ( J R C F  S T A T E I l F N l

Page ot GC21-75734
lssued 25 November 1977
B y  T N L :  c N 2 1 - 5 5 8 7

v F R  1 4 ,  r , r 0 0  0 0  o 8 t 2 6 / 7 7  p A C E  l 5

R E L E A S E - I 3

F L A G  A .
F I R S T  I N  F L A G  A .
O F F S E I  T C  I O 8  O P E R A T  I O N .
R C V I  O P E q A T I O N .
O F F S E T  T O  I O B  C O M P L E I I O N .

W O R K  A R E A  R F G .
F L A G  3 .
F L A G  B Y I E .
L I N E  A C T I V E  I N O I C A T O q .
R F T  I N D .  I N  F I  A G  3 .
O F F S E T  T O  P O L L  I N D I C S  I N  I I K A .
C A N C E L  P C S I  I N O I C .
R E S E I  P O L L  I N D I C .
O F F S E T  F O R  L D A  I N I ] I C S .
T I { O  S E C  T  I  M E  F ( I R  L  D A .

C H A N G E  L  I S T  A T T R  I B U I E  O F F S E T .
O I .  F -  A C  T  I  V A  T F  i  O N _ I I F  A C  T I  V A T  E .
O F F - E X A C T , O N - F I R 5 T  N  C H A R S .
C H A N C E  L  I 5 T  D T F  A O D R  O F F S E I .
C H A N G F  L I S T  O F F S F I  T O  L E N G T H .
E N D  O F  P C L L / A D D R  O F  S T {  I D  L I S T .
N O - O P  J U I . { P  I N S T R .
O N - A C T I V E ; O F F - J ^ I A C T .  L I S T  A T T R .
R E G  E Q U  F O F  M A C R C  P A R M  L  I S T .
R E G  E Q U  F O R  P O L L  O R  I D  L I S T .  X R 2
R E C  E O U  F O R  P T R  T O  L  I S T  I N  X R 2 .

C O U N I  O F  N U H B E R  O F  T R A N S M I  S S I O N S
M A S K  T O  C H E C K  F O R  D F C I M A L  N U M E F R

E N A S L F  8 S C A .
O I S A S T E  B 5 C A ,
E Q U A T E  F O R  I  F F  I  .
U S E R  R F G I S T F R  S A V E  ( R F G  1 ) .
P A R A M E T E R  R E G I S T E R  S A V E  ( R E G  2  } .

L I  N E _ 2 .
T R U E  A N D  E O U A L
D . A .  S U P P O R T E D
I i { O  5 E C  T  I  t 4 E  O U T
I R U E  A N  C  N O I  E Q U A L
O T F  R E G .
I  O 8  R E G .

4 2 t  *  $ D r c B
4 2 1 1  + *  B S C  a  E  Q U A I  E S  .

4 2 t r + i  F Q U A T F S  I N  t O B
c 0 0  5  4 2 5 + t B t  F L  A  E Q U  5
o 0 0 q  4 2 r : + i B l F S I  E Q U  X r O 4 r
0 0 0 2  4 2  t + S g  l o B S  E O U  X '  O 2  |
c 0 B 3  4 2 8 + t B I R V I  E Q U  X r 8 3 l
0 0 o 7  4 2 9 + $ B I C M p  F 8 U  X r O T r

4 J I + *  F Q U A I F S  F O R  I " ' O R K  A R E A .
0 0 0 r  4 3 ; , + s B V { K  F Q U  r
o 0 l D  4 1 : l + i B w F G  - ?  E e U  2 9
0 O 2 3  4 3 z r + $ 8 V { t  G D  E Q U  1 5
0 0 1 0  4 3 ! i + t B P A T V  F Q U  X r l 0 l
0 0 0 8  4 _ 1 6 + $ B W R F T  E Q U  X r O S  I

0 0 1 7  4 j r + $ B P . t L D  E Q U  X r l 7 r
0 0 0 4  4 3 1 3 + t B P C N C  F Q U  X r O 4 r
0 0 1 0  4 3 q + i E P R E S  F Q U  X  r  l O  r
C 0 5 9  4 4 0 + $ f l t { K M C  t r Q U  X . 5 9  |
c 0 c 6  4 4  t l i B 2 S F C  E Q U  X r  0 6 r

4 4 ' \ + +  E Q U A T E S  F O R  $ 8 C P L  A N D  $ B C S I {  M A C R O S .
C 0 0 0  4 4 r r + $ B P A T R  F O U  0
o 0 8 0  4 4 : '  + $ B P A C T  F Q U  X  r  8 0  r
0 0 4 0  4 4 6 + S B P E X T  E Q U  X ' 4 0 1
0 0 0 2  4 4 ? + t E P D T F  E 0 U  2
o 0 0 3  4 4 f l + $ B P N U [ f  F 0 u  i
0 0 F E  4 4 q + t B P E N D  E Q t r  x , F E l
O O O O  4 5 0 + $ B P \ O P  F Q U  X ' O O  I
0 0 8 0  4 5 1 + $ B P F N A  I Q U  X , 8 O r
0 0 0  I  4 5 i t + $ B P R M  I  F O U  I
c o o z  4 5 : r + i 8 t  s r 2  F Q U  2
C 0 0 2  4 5 z r + $ U L t  S T  F Q U  2

4 5 6 + +  E 0 U A T F  5  F O R  $ R F T  M A C R O
0 O O 3  4 5 1 ' + i B R C N T  F Q U  7
c 0 0 F  4 5 { l + 3 B H X 0 F  F Q U  X i 0 F '

4 6 0 + +  G E N  E R A L  E Q U A T F S  .
c 0 8 0  4 6 1 + $ B D I S A  E Q U  X r S O l
o 0 c 0  4 6 i t a t c E N A B  F Q U  X ' C 0 l
O O F F  4 6 ? } i B F O X  F Q U  X  '  F F I
0 0 0 1  4 6 4 i $ B 8 A C  I  E Q U  I
0 0 0 2  4 6 5 ,  + $ B P R S 2  F Q U  2

4 C i } *  F Q L A I E S  F O R  $ C A N B  I ' A C R C
0 0 o 8  4 6 € r + t B L  I N 2  E Q U  X  I  0 8  |

0 0 1 6  4 6 g r + t B T e F Q  E Q U  X r  l 6 l
0 0 1 0  4 7 0 + S B D A O N  F O U  X . l 0 l
0 0 8 8  4 7 1  + 6 B T O S C  E e U  X  r 8 8  |

O O I I  4 7 2 + $ B I R N Q  F Q U  X I I I I
o o o 2  4 7 : ! + i B D T F  F Q U  2
C 0 O l  4 7 4 . + $ B I O B  E e U  I
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Page of  GC21 -75734

lsgled 25 November 1977
By  TNL :  cN21 -5587

S3270  I , I L I {P  3270  INFORI , IATJON D ISPLAY SYSTF i l  SA t , IPLE  PROGRAI . I

E R R  L O C  O E J E C T  C O D E A D D R  S T I l T  S O U R C E  S T A T E I { E N T

0 O O l  4  7 5 + t B O N E  E e U
0 0 0 3  4 7 6 + 3 B T R 6  E Q U

4  7 g + r
0 0 0 0  4 ? 9 + t 6 6 6 6 y  5 q ,
O O O T  4 8 O + 3 B D U F ' 5  E Q U
0 0 0 2  4 8 1 + s B D A t  T  E e U
0 0 8 0  4 8 2 + $ B C I N P  E Q U
O O 4 0  4 8 3 + t B C o L i T  E Q U
0 0 c 0  4 8 4 + r B C C N v  E 0 u
0 0 2 0  4 8 5 + t 8 C I T  e  E Q U
0 0 1 0  4 8 6 + t S c R A N  E Q U
0 0 0 8  4 8 7 + t B C G E  T  F 0 u
0 0 0 4  4 8 8 + 1 6 6 4 5 x  g q U
0 0 0  1  4 8 9 + 3 B C A S , r , t  E Q U
O O O 3  4 9 0 + ' B D A T R  E Q U
0 0 8 8  4 9 1 + t B c u c N  E Q U
0 0 8 O  4 9 2 + g B C f { p T  E Q U
0 0 2 0  4 9 3 + t B C r { A N  E Q U
0 0 1 0  4 9 4 + S B C A N S  E C U
0 0 0 8  4 9 5 + i B C S t { I  E Q U
o o 0 4  4 9 6 + s B C U S 0  E Q U
0 0 0 2  4 9 ? + i E C A C l  E Q U
0 0 0  I  4 9 8  + t B C O P N  E Q U
0 0 0 5  4 9 9 + s B D C H N  E Q U
0 0 0  7  5 0 0 + t B O N x T  F Q U
0 0 0 9  5 0 1 + t 8 D t { K l  E Q U
0 0 0 8  5 0 2 + i B D t / K 2  E Q U
0 0 0 D  5 0 3 + $ B D t { K B  E 0 U
O O O E  5 0 4 + t B D C M P  E Q U
O O O O  5 0 5 + i B C R E Q  E Q U
0 0 4 0  5 0 6 + t B C 0 N E  E Q U
O 0 4 I  5 0 7 + i B C U E R  E Q U
O O . . 2  5 0 8 + 3 8 C E O T  E Q U
0 0 4 3  5 0 9 + i B C B  l D  E e U
o o 4 4  5 I 0 + i E C N E G  E Q U
0 0 4 5  5 l  I + i E C N O N  E Q U
0 0 4 6  5 1 2 + $ 8 C C R P  E Q U
0 0 4 7  5 1 3 + 3 B C N O T  E Q U
o 0 4 8  5 1 4 + i B C O L r  E Q U
0 0 4 9  5 1 5 + t e g 1 t 6  6 q ,
O O 4 A  5 I  6 + t  B C  I  G N  E Q U
O O 4 B  5 1 7 + t B C A S C  E 0 U
O O 4 C  5 I 8 + i B C N C N  E Q U
0 0 4 0  5 1 9 + t B C C A L  E Q U
o 0 4 E  5 2 0 + I B C L S T  E a U
O O 4 F  ' 2 I  + t B C E R R  E Q U
0 0 5 0  5 ? ? + J 8 C  T I  i l  E 0 U
0 0 5 1  5 2 3 + t B C 0 A T  E Q U
o 0 5 2  5 2 4 + t E C L O S  E Q U
0 0 5 3  5 2 5 + t B C C o N  E e U
0 0 5 4  5 2 6 + 3 B C R S P  E Q U
O O 5 5  5 2 7 + t B C A D P  E Q U
0 0 5 6  5  2 8 + t B C C t { P  E Q U

I
1

v E R  1 4 ,  t { 0 0

E S C A  D T F .

0 0  0 8 / 2 6 t 7 1  p A G E  l 6

O F F S E T  F O R  C O N S T A N T  O N E
O F F S E T  F O R  C O N S T A N T  T H R F E

D E V I C E  I D .
U P S I .
A T T R I E U T E  E Y T E  I .
I N P U T  F I L E .
O U P U T  F I L E .
C O N V E R S A T I C N A L  F I L E .
I  T 8  I { O D E .
T R A N S P A R E N C Y ,
G E T  F I L E .
O N - A S C I  I  :  O F F - E B C D I C .
A S S € I  D T F .
A T T R I  B U T €  B Y T E  2 .
M U L T I P O I N l  C O N T R O L  S T A T I O N .
t , U L T  I  P 0 I  t \ T  T R I  E U T A R Y .
I , I A N U A L  L T N E .
! N S I {  E R  L  t N  E  .
S W I T C H E O  L  I  N E .
F I L E  U S E D .
F I L E  A C T I V € .
F I L E  O P E N F O .
P O S T  O P E N  O T F  C H A I N I N G  P T R .
D T F  C } T A I N I N C  P O I N T E R .
H O R K  A R E A .
I I O R K  A R E A .
A D O R E S S  O F  U . E R I S  L O G I C ^ L  8 U F F .
C O I , I P L E T I  C N  C O D E .
R E Q U E S T  A C C F P T E D .
N O R I , t A L  C C I l F L E T I O N .
U S E R  E R R O R .
E N O  O F  F I L E .
T N V A L I O  I D .
N E G A I I V E  R € S P O N S F  T O  P O L L / A D D R .
N O  R E S P C N S  E  T O  P O L L /  A D O R .
C O N V  R E P L Y  P F N D I N G .
N O  D A T A  F O R  C O N V  G E T -
I N V A L I D  R F T  R E Q U E S T .
N O  A C T  E N T R Y  I N  P O L L  L I S T .
R E Q U E S T  I G N O R E D .
I N V A L I D  I S C I I  C H A R A C T E R .
N O - C O N N E C  I  I O N .
I N V A L I D  R E O U E S I .
D € L A Y  C O U N T  E X C E E O E C .
P E R M  E R R O R .
N O  R E S P  F R C I {  R E H O I E  O E V .
D A T A  C H E C K .
L O S T  D A T A .
L O S T  C O N N E C T  I O N .
I N V A L I D  R E S P  F R O M  R E I . I O T E  O E V .
A D A P T  E R  C H E C K  .
N O  C C I P L E T I O N S  I N  C F E C K  L I S T .

O F F S E T S  F O R
0
I
2
x ' g 0 r
x r 4 0 .
x . c 0 .
x . 2 0 .
x . l 0 l
x r 0 g .
x r 0 4 l
x r  0 l  I
t
x r S g r
x r  8 0 1
x  r  2 0  |

x r l 0 l
x r  0 8 r
x r 0 4 '
x r 0 2  l

x r 0 l  r

5
1
9
t l
l 3
l 4
x r 0 0 r
x . 4 0 r
x r 4 l .
x ) 4 2 1
x  |  4 3  |

x 1 4 4 .
x . 4 5 .
x  r 4 6  |

x r 4 7 .
x . 4 8 1
x r 4 9 r
x r 4 a l
X ' 4 8 I
x r 4 c l
X I 4 D I
X T 4 E  I

X  I 4 F '

x r  5 0 r
X I 5 I  I

x . 5 2  |
f  53 '
x r 5 4 r
x  |  5 5  |
x .  5 6 1
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B y  T N L :  c N 2 t - S S 8 7

0 0  0 8 / ? 6 / 1 7  P A G E  l 7

N O  A C T I V E  D T F S  I N  C H E C K  L I  S T .
I ' I A X I t { U H  R E C O R O  L E N G T I l  E X C F E O E D .
O P E R A l I O N  C O O E .
G E T .
G E T -  8 L O C K .
P U T .
P U T  E N O  O F  B L O C K .
P U I  E t r O  C F  F I L E ,
P U T  E O T  T O  W A C K  R E 5 P O N 5 E .
t I A X I H U M  R E C O R D  L E N G I n .
S P E C I A L  U S E  I N D I C A T O R S
A D O  O N  A R E A  O N  D T F
P O L L  I N G  I { O D U L E S  R E S I O E N T
T R U N C A T E  R E C O R D  I N O I C A T O R .
5 P ^ N  I N D I C A T O R  F O R  R E C O R D  L E N G I H
E N O  O F  E L O C K  I  N D  I C  A T O R  .
I D  L I  S T  F O R  S h I C H F D  L t  N €
* A D D R E S S  O F  D I A L  N U I { 8 E R  O R
* P O L L / A D D R  C H A R A C T E R S  O R
* A O D R F S S  O F  P O L L / A O D R  L I  S T .
I L E N G T H  O F  D I A L  N U I , T E E R  O R
* P O L L I  N G / O R  A O O R E S S  I N G  T  D .
* A O D R  O F  R C V  I D  O R  I D  L I S T  O R
* L  I  S T  C O U N T  .
L E N  O F  R C V  I D  O R  E N T R Y  S E L € C T O F .
L A S T  ] D  O R  P O L L / A D D R  F U N C T I O N .
A D O R E S S  O F  S  E N D  I D .
L E N G T H  O F  S E N O  I D .
D E L A Y  C O U N T .
R E C C R O  L E N G T H .
B L O C K  L E N G T H .
A D D R E S S  O F  I O 8  I N  P R O C E S S .
P O I N T  T O  D A T A  I N  B S C A  E U F F E R .
I T B  C H A R A C T E R  C O U N T .
R E S E R V  E D .
R V I  M A S K  A N D  D I S P L A C E M E N T .
I N O E X  F O R  L I N E  I N I I I ! L I Z A T I O N .
A D D R E S S  O F  B S C I  I I O F K  A R E A .
D I  S K  A D D R  O F  L I N E  I N I T  I . , I O O U L E .
H O R K  A R  E A .
A T I R I E U T E  B Y T E  F O R  T E R I . I I N A L S .
R E C O R O  S E P A R A I O R .
S P A N N I N G  R E C O R D .
S P A N  I N  P R C C E S S .
P U T  S P A N  F  I L  E .
S P A N  R E S I O R E  N E C E S S A R Y .
P O L L I N G  R E S I D E N T .
R E C O R D  S E P A R A T O R .
S A V €  A R E A  F O R  U S E R  B U F F E R  A D O R .
S A V F  A R E A  F O R  R E C O R D  L E N G T H .
S A V E  A R E A  F O R  O L T  P A R H .
A D D R  C F  I E R H  L C G  A R E A .

A D O R  O F  R E S I D E N T  L O .
A D D R  O F  R E S I D E N T  C L O S E .
A U T O  R E S P O N S F  I , I O D U L E .

0 0 5 7  5 2 r l + g B c  A c D  E Q U
O O 5 8  5 3  C + i B C R L E  E Q U
o 0 0 F  5 3  t  + 3 8 0 O p C  E Q U
O O S O  5 3 : ? + I B O G E T  E Q U
0 0 8 1  5 1 3 + $ B 0 G B K  E Q U
0 0 4 0  5 3 / i + S B O P U T  E Q U
0 0 4 1  5 3 5 + t B 0 p E B  E Q U
o a 4 2  5 3 6 + S B O P E F  E Q U
0 0 4 4  5 3 7 + $ B 0 p E t {  E Q U
0 0 1 1  5 3  i 9 + $ 8 D r . { R L  E e L
O O I  2  5 3 9 + i B D A D O  E Q U
0 0 0 1  5 4 0 + $ B C A A I  E Q U
0 0 0 2  5 4 1 .  + $ B C p O L  E Q U
0 0 0 4  5 4 ; t  + $ B C O F L  E Q U
0 0 0 8  5 4 3 + T B C R C L  E e U
0 0 1  0  5 4 4 + $ B C  r w o  E Q U
0 0 8 0  5 4 5 + $ B C S H 0  E Q U
O O I  4  5 4 6 + i  B D D C H  F Q U
0 0 1  4  5 4 7 + $ B D p S C  E Q U
0 0 1  4  5 4 { l + S B D L S T  E e U
0 0 1  5  5 4  9 + i  E D D C C  E Q U
O O I  5  5 5 0 + $ B D I  N D  E Q U
0 0 1  7  5 5 1  + i B 0 R I  0  E Q U
0 0 r  7  5 5 i t + $ B D C N T  E Q U
O O I S  5 5 : I  + 6 8 D R L N  E Q U
0 0 1  8  s 5 4 . + $ B 0 L I D  E Q U
O O I A  5 5 5 + $ B O S I D  E Q U
O O T  B  5 5 C , + $ B O S L N  E Q U
O O I D  5 5 J ' + $ B D D L Y  E Q U
0 0 l F  5 5 8 + i B 0 R E L  E Q U
0 0 2 1  5 s s | + t B D E K L  E Q U
0 0 2 _ 2  5 6 0 + t E D I O B  E Q U
O O 2 5  5 6 I + g E D B K X  € Q U
O O 2 7  5 6 2 } $ B O I T B  E Q U
0 0 2 A  5 6 ? r + 3 8 D P R t {  E Q U
O O 2 D  5 6 4  + i B D R V I  E Q U
O 0 2 F  5 6 5 + 3 8 D N D X  € Q U
0 0 3 0  5 6 6 + $ B 0 r { K A  F Q U
0 0 3 2  5 6 7  + i E D l N T  E e U
O 0 3 3  5 6 8 + g B D D E D  E Q U
0 0 3 4  5 6 S r + $ B D A T  I  E Q U
0 0 0 1  5 7 C  + ! B C S E P  E Q U
O O O 2  5 7 I + ' B C S P N  E Q U
0 0 0 4  5 7 2 + $ B C N O T  E Q U
O O O S  5 7 3 + $ B C P U T  E Q U
0 0 1 0  5 ? 4 + $ 8 C R E 5  E Q U
0 0 4 0  5 7 5 + $ B C P L R  E Q U
O 0 3 5  5 7 6 + ' B D S E P  E Q U
O 0 3 ?  ' 7 7 + $ B D S 8 F  E Q U
0 0 3 9  5 7 8 + i B O S R L  E Q U
0 O 3 B  5 7 9 + i g 9 p p 1  5 q g
O 0 3 D  5 8 0 + S B D T S A  E Q U

5 8 1 + *
O 0 3 F  5 8 2 + $ B D R L  O  E Q U
O 0 4 I  5 8 3 + $ B D R C L  E Q U
0 0 4 3  5 8 + + $ 8 6 6 p 6  E q g

x . 5 7  I
x  |  5 g  I
l 5
x . 8 0 r
x r  8 l  r
x r 4 0 l
x  r  4 l  r
x r  4 2 .
x . 4 4 1
l 7
I 8
x r 0 l t
x r 0 2 r
x . 0 4 r
x r 0 8 r
x r  l 0 l
x r 8 0 r
2 0
2 0
2 0
2 l
2 l
2 1
2 1
2 4
2 4
2 6
? 7
7 9
3 l
1 3
) 5
2 1
3 9
4 ?
4 5
4 6
4 8
5 0
5 l
5 ?
x . 0 l  r
x r 0 2 r
x r  0 4 1
x . 0 8 1
x r l 0 r
x r 4 0 r
5 3
5 5
5 7
5 9
6 l
A D O  O N  A R E A
6 )
6 5
6 1

v E R  l 4 r  f . t o o

O F  D T F
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B y  T N L :  G N 2 1 - 5 5 8 7

S 3 2 7 0  T I L I P  ? 2 7 0  I N F O R M A T T O N  C I S P L A Y  S Y S T F i l  S A M P L E  P R O G R A M

E R R  L O C  C B J F C T  C O D E

T O T A L  S T A T F U F N T S  I N

A D T ] R  S T M T  S O U R C E  S T A T E M E f \ T

0 0 4 4  5 8 5 + $ B D F R R  E Q U  6 8
0 0 4 6  5 S 6 r t B D T t A  E Q U  ? o
0 0 4 9  5 8 7 + 3 B D l 7 , t  E Q U  7 3

5 8 8  *  $ c o M N
5 8 9 + *  C O | { M 0 N  L  A B E L S  F O R

0 0 0  I  5 9 0 + g  I o B  F Q U  I
0 0 0 2  5 9 1 + $ D T F  E e U  z
0 0 0 2  5 9 2 + $ L D A D R  E Q U  2
O O O 2  5 9 3 + $ P A R M  E Q U  2
o 0 0  8  5  9 4  +  i A R R  F Q U  I
0 0 1 0  5 9 5 + $ l A R  F Q U  1 6
O o t 0  5 9 6 + g T R U  E e U  X r  l O r
0 0 9 0  5 9 7 + $ F L S  E Q U  X r g o  r
0 0 0 4  5 9 8 + $ H I  E Q U  X r 0 4 r
0 0 0 2  5 9 9 + $ L O  E Q U  X r  O 2 r
0 0 0 1  6 0 0 + $ E Q  E Q U  X r O l  I
c o 2 0  6 0 1  + $ o v F B  F Q U  X r  2 0  i
0 0 O g  6  0 2  + $ O V E 0  F e U  X  '  O B  I
0 0 0 0  6 0 3  E N D  S 3 2 ? O

E R R O R  I N  T H I  S  A S S E i a B L ' y  =  O

0 0  0 8 /  2 6 / 7 1  P A G E  l 8

R E T  R Y  C E U N T .
S A V E  A D D R E  S S  O F  O L T  C 5 .
3 1 1 5  C C P  E O T  I N D I C .

R E L E A S E - 7
I O B  ! C D R E S S
O I F  A D D R E S S
L O A O  A D D R E  S S
P A R A I . I E T  E R  L  I 5 T  A D D R E S S
A D D R E S S  R E C A L L  R E G I S T E R
I N S T R U C T I O N  A D D R E S S  R E G I S T E R
T E S T  T R U E
T E S T  F A L S E
T E S I  ' ,  I G H
T E S I  L O W
T E S T  E Q U A L
S I N A R Y  O V E R F L O T
D E C I  M A L  O V E R F L O H

V E R  I 4 ,  M O D

S Y  S T  E M  M A C  R O S
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o 0  0 8 / 2 6 / 1 7  P A G E  l e

s i 2 7 0

5 Y t { B O I .  L  E N

$ t B r . , t c H  0 0 1
$ i B S L G  O C I
S i B S M S  0 0 1
$ T B S I T  O C I
i A R e  0 0 1
i 8 8 A C 1  O 0 l
$ 8 C A A l  0 C l
i B C A C D  O C I
i B C A C T  0 0 1
$ B C A D p  0 C l
i 8 c a N 5  0 C 1
s B C a S C .  0 C t
s B C A S K  0 C l
3 B C A S f . r  0 C r
3 B C 8 I D  0 C l
i B c c A L  0 0 1
3 8 C C { P  0 0 1
r E c c N V  c C l
i E c c o N  o c l
t B c c R p  0 c l
T B C D A T  0 C l
i e c D N E  0 c l
i B c € o r  0 c t
t E c E R R  0 0 1
i  B C G E  I  O C I
i c c I G N  0 ( l
$  E C l N p  O C I
3 B C I T B  O C T
i B c L o s  0  c  I
i E c L s r  0 c l
$ B C r { A N  O C t
i B c M c N  o c  I
i  8 c r 4 p r  0 0 1
s B C N A C  0 0 1
$ 8 C N C N  0 C l
$ B C N D T  0 0 1
' B C N E G  O C l
$ B C N O N  0 e l
s B C N O H  0 C t
i B c o F L  0 0 1
i B c o L r  o ( l
$  E C O P N  0 C I
S B C O U T  O C  I
$ 8 C P L R  0 C l
i B c P o L  o c l
$ B C P U T  O C I
i E c R A N  0 0 1
$ 8 C R C L  0 C l
s B C R E Q  O ( I
i B c R E S  0 0 1
$ B C R L E  O C I
T B C R S P  O C I
3 8 C S E P  O 0 I
3 B C S P N  O C I
i B c s i . l D  o 0 l
$ B C S t {  I  0 0 1

V A L  U F  D E F N

o 0 0 3  0 0 8 0
0 0 0 4  0 2 5 1
0 0 0 1  0 0 0 3
0 0 0 2  0 0 0 4
0 0 0 8  0 5 9 4
0 0 0 1  0 4 6 4
o 0 0 l  0 5 4 0
0 c 5 7  0 5 2 9
0 0 0 2  0 4 9 7
oo55  0527
0 0 1 0  0 4 9 4
0 0 4 8  0 5 1 7
o 0 0 4  0 4 8 8
0 0 c l  0 4 8 9
0 0 q l  0 5 0 9
0 0 4 0  0 5 1  9
0 0 5 6  0 5 2 8
0 0 c 0  0 4 8 4
0 0 5 i  0 5 2 5
0 0 4 6  0 5 1  2
0 0 5 1  0 5 2 3
0 0 4 0  0 5 0 6
0 0 4 2  0 5 0 8
0 0 4 F  0 5 2 1
0 0 0  8  0 4 8 7
0 0 4 4  0 5 1 6
0 0 8 0  0 4 8  2
0 0 2 0  0 4 8 5
oo52  0524
o o 4 E  0 5 2 0
o o 2 0  0 4 9 3
0 0 8 8  0 4 9 1
0 0 8 0  0 4 9 2
0 0 4 9  0 5  I  5
0 0 4 c  o 5 I 8
0 0 4 7  0 5  I  3
0 0 4 4  0 5 1  0
0 0 4 5  0 5 1  I
0 0 0 4  0 5 7 2
0 0 0 4  0 5 4 2
0 0 4 8  0 5 1  4
0 0 0 1  0 4 9 8
0 0 4 0  0 4 8 3
0 0 4 0  0 5 7 5
0 0 0 2  0 5 4 I
0 0 0 8  0 5 7 3
o o t 0  0 4 8 6
0 0 0 8  0 5 4 3
0 0 0 0  0 5 0 5
0 0  l 0  0 5 7 4
0 0 5 8  0 5 1 0
0054  05?6
0 0 0 1  0 5 7 0
0 0 0 2  0 5 7 1
0 0 8 0  0  5 4 5
0 0 0 8  0 4 9 5

V E R  I 4 ,  M O D

C F C S S  R E F E R E N C T

R E F E R F N C E S

0 0 7 8  0 l l 7

0 0 6 0  0  I  l 9

0 0 6 1  0 0 6 4 *  0 1 0 9  0 l l 2 *  0 I 2 0

0 0 6 3  0 0 7 1  o t 2 2  0 1 3 0

o 0 5 5  0 l I 3

0 0 5 6  0 l  t 6

0 0 8 8  0 l 4 l
0 l  3 9

0 0 6 7  0 I  2 6
0  1 0 7

c t  2 ? *

o 0 8 2

o o 5 2  0  I  0 6
o 0 5 3

0 0 5 0  0 0 5 9  0 1 0 4
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5 3 2 7 0

S Y M B O L  L  E N

S B C T l f , r  O C I
t B c T w o  0 0 r
I  B C U E R  O C l
3 B C U S D  O C I
$ 8 0 4 0 0  0 c t
S  B D A O N  O  C I
$ B D A R A  O C  T
T E D A T R  O C I
3 B D A T T  O O I
3 B D A T l  O C I
t 8 0 8 K L  0 0 1
g  B D S K X  O O T
T B D C H N  O C I
3 8 D C H P  0 0 1

t E D C N r  O C I
3 8 D 0 C C  0 C t
3 8 D D C H  O C r
T B D D E D  O O T
3 B D D E V  O O I
3 B D D L Y  O C I
I B O E R R  O C  I
3 B O I N D  O O I
T B D I N T  O C I
3 B D t O B  0 C  I
i B D I S A  O C l
3 B D I  T B  O C  T
i B D L I D  O C I
s B D L S T  O O I
3 B D H R L  O  C  1
T B O N D X  O C T
t  q o N x r  c 0 l
t E D O P C  O C I
3 8 D p R f , r  0 c 1
s B o P s c  0 c t
3 B D R C L  O C I
T B D R E L  O O I
S B D R F I  O O I
3 B D R I D  O C I
r 8 0 R L N  O C I
3 B O R L 0  0 C  t
i S D R V I  O C I
J B D S B F  O O I
i E D S E p  0 C l
T B D S  I  D  O O I
r  B D S L N  O C I
s B D S R L  O  (  T
g B D T F  O O I
T B O T S A  O C l
i B D T I  A  O C  I
i E D U p S  O 0 l
S B D I , I K A  O C I
i B D H K E  0 C  t
i q D U K l  0 0 1
3 B D H K 2  0 C t
3 8 D 3 7 5  0 C t

V A L U E  D E F N

0 0 5 0  0 5 2 2
0 0 1 0  0 5 4 (
0 0 4 1  0 5 0 ?
0 0 0 4  c 4 9 6
0 0 I  2  0 5 3 9
0 0 1 0  0 4 7 0
0 0 4 3  0 5 8 4
0 0 0 2  0 4 9 0
0 0 0 2  0 4 8  I
0 0 3 4  0 5 6 9
0 0 2 I  0 5 5 9
0 0 2 5  0 5 6 1
0 0 0 5  0 4 9 9
0 0 0 E  o 5 0 4

0 0 t 7  0 5 5 2
0 0 1  5  0 5 4 9
0 0 1  4  0 5 4 6
0 0 3 ?  0 5 6 8
0 0 0 0  0 4 7 9
0 0 1  D  0 5 5 7
0 0 4 4  0 5 8  5
0 0 1 5  0 5 5 0
0 0 3 2  0 5 6 7
0 0 2 - 1  0 5 6 0
o 0 8 0  0 4 6 1
o o 2 1  0 5 6 2
0 0 I 8  0 5 5 4
0 0 1  4  0 5 4  8
0 0 l t  0 5 ? 8
0 0 2 8  0 5 6 5
0 0 0 7  0 5 0 0
0 0 0 F  o 5 3  I
0 0 2 4  0 5 6 3
0 0 1  4  0 5 4 7
0 0 4 1  0 5 8 3
0 0 1  F  o 5 5  8
0 0 3 8  0 5 7 9
0 0 1  ?  0 5 5  I
0 0 t 8  0 5 5 3
0 0 3 F  0 5 8 2
0 0 2 D  0 5 6 4
0 0 3 7  0 5 7 7
0 0 3 5  0 5 7 6
o o I A  t 5 5 5
0 0 1  B  o 5 5 6
0 c 3 9  0 5 7 8
0 0 0 2  0 4 7 3
0 0 3 D  0 5 8 0
0 0 4 6  0 5 8 6
0 0 0 1  0 4 8 0
0 0 3 0  0 5 6 6
0 0 0 D  o 5 0 3
0 0 0 9  0 5 0 1
0 0 0 8  0 5 0 2
0 0 4 9  0 5 8 7

v E R  1 4 ,  M O 0  0 0

C R O S S  R E F E R F N C E

R E F E R E N C  E S

0 0 6 9  0 1 2 8

0 0 5 2  0 1 0 6
0 0 5 3  0 0 5 5  0 1 0 7  0 l  l 3

0 0 5 0  0 0 5 6  0 0 5 9 *  0 0 6 7 +  0 c 6 9 *  C 0 7 l *  0 0 8 2
0 1 3 0 *  0 1 3 9  0 l 4 l  o 2 t 7  0 2 1 8

Page of GC21-75734
lssuod 25 Novernber 1977
By TNL: cN2t-5597

0 a t 2 6  / 7 7  P A G E  2 0

0 0 8 8 0 t 0 4  0 I 1 6  0 1 2 6 *  0 1 2 8 i

o 0 6 2  0 t  I  0  c l 2  I

0 0 5 8 *  0 l l 5  0 l l 8 *
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5 3 2 7 0

SYI.I BOL L ET{

T B F N A B  O C I
t q F o x  O C  I
3  B H X 0 F  0 C  I
3  B t  C H p  0 0 1
t S t F L A  0 C l
3 B T F S T  O O I
t B t 0 B  0 c l
3 q I 0 A Q  O ( l
t B I R V t  0 c l
3 B L I N 2  O C I
r B L  I S T  o 0  I
3 8 L S T 2  0 0 r
t  8 0 G 8 K  0 0  I
3 8 0 G E r  0 c l
i  P 0 N E  0 C l
S B O P E B  O C I
I  e o P E F  0 C t
3  B O P E r {  0  C l
i 8 0 P U r  0 0 1
i E P A C T  0 0 1
3 8 P A T R  O C I
t B p A T V  0 c  I
S e P C N C  0 0 1
I B P D T F  0 C l
t B o 5 1 1  O C I
T B P E N O  O C I
' B P E X I  O C I
i B P N O p  0 c  I
3 8 P N U X  0 0 1
T B P O L D  O C I ,
t E P R E S  O C I
3 8pRr .u  0cr
3 8 p R S 2  0 C t
3 8 R C N r  0 0 1
3 B T O S C  0 0 1
T B T R E  O C I
3 B T R E Q  O O I
3 8 T R N Q  O C I
t 8 w F G 3  0 0 1
t Bl{X 0 Cl
! B H K | { C  0 C l
3 8 r { L G D  0 c l
3  B I ' R F T  O C I
t B 2 5 E C  0 c 1
3 0 T F  O 0 l

3 E Q  0 0 1
r E l 0 0 i  0 c 3
t E  1 0 0 5  0 c 3
t E 2 0 0 3  0 0 3
3  E2  005  0C3
3  E 3 0 0 3  0  c 3
3 E 3 0 0 5  0 0 3
s F L S  O C I
r G T 0 0 5  0 c 3
r H I  0 0 1
' I A R  O C I
r I o E  o c l
3 L 0 A 0 R  0 0 1
t L o  o c l
t ovFB  0  c  I
t o v F D  0 0 1
3 P A R r {  0 c 1
i R J 0 0 3  0 c l
t R  J 0 0 5  0 0 1
3 S V 0 0 5  0 c 4
3 S 1 0 0 3  0 c 4
t  s l  005  0c4
S T R U  o c t
t x T 0 0 3  0 c l
t  x T o 0 5  0 c l

V A L U F  D E F N

o o c o  0 4 6 2
0 0 F F  0 4 6 3
0 0 0 F  o 4 5 8
0 0 0 7  0 4 2 9
0 0 c 5  0 4 2 5
0 0 0 4  0 4 2 6
0 0 0 1  0 4 7 4
0 0 0 2  0 4 2 7
0 0 8 3  0 4 2 8
0 0 0 8  0 4 6 8
0 0 0 2  0 4 5 4
0 0 0 2  0 4 5 3
0 0 8 1  0 5 3 3
0 0 8 0  0 5 3 2
0 0 0 1  0 4 7 5
0 0 4 1  0 5 3 5
oo42  0516
0 0 4 4  0 5 3 7
0 0 4 0  0 5 3 4
o o 8 0  0 4 4 5
0 0 0 0  0 4 4 4
0 0 1 0  0 4 3 5
0 0 0 4  0 4 3 8
oo02  044?
0 0 8 0  0 4 5  I
o o F E  0 4 4 9
0040  0446
0 0 0 0  0 4 5 0
0 0 0 3  0 4 4 8
0 0 1 7  0 4 3 7
0 0 1 0  0 4 3 9
o 0 0 l  0 4 5 2
0 0 c 2  0 4 6 5
0 0 0 3  0 4 5 7
0 0 8 8  0 4 7 1
0 0 0 3  0 4 7 6
o 0 l 6  0 4 6 9
0 0 1  I  0 4 7 2
0 0  l D  0 4 3 3
0 0 0 1  0 4 3 2
0 0 5 9  0 4 4 0
Q O z 3  0 4 3 4
0 0 0 8  0 4 3 6
0006  0441
0 0 0 2  0 5 9 1

o o o l  0 6 0 0
0 0 4 c  0 0 6 7
0 0 c a  0 I 2 6
0 0 5 2  0 0 6 9
0 0 0 0  0 1 2 8
0 0 5 8  0 0 7  I
0 0 0 6  0 r 3 0
oo90  0597
0 0 A F  0 l l 8
0 0 0 4  0 5 9 8
0 0 1  0  0 5 9 5
0 0 0 1  0 5 9 0
o 0 0 2  0 5 9 2
0 0 0 2  0 5 9 9
0 0 2 0  0 6 0 r
0 0 0 8  0 6 0 2
0 0 0 2  0 5 9 3
0 0 5 8  0 0 7 2
0 0 0 9  0 1 3  t
0 0 9 c  0 l  I  2
c 0 4 2  0 0 6 4
0 0 c 0  0 1 2 3
0 0 1 0  0 5 9 6
0 0 5 F  0 0 7 4
0 0 D D  0 I 3 3

C R E S S  R E F E R E N C E

R E F F R E T { C E S

0 0 6 3  0 t 2 2
0 l l l
0 I 1 l

0 l  t 8

0 0 5 8  0 l  t  9

0 0 3 2 *  0 0 3 ? *  0 0 4 9 r ,  0 0 5 0  0 0 5 2  0 c 5 3  o o 5 5  0 0 5 6  o o 5 8  o o 5 9  0 0 6 2  0 0 6 7
0 0 6 9  0 0 7 1  0 0 8 2  0 0 8 8  o l o 3 +  o r 0 4  0 r 0 6  0 l o ?  o l l o  o l l 3  o l l 5  o l 1 6
0 l l 8  0 t 2 l  c t ? 6  0 1 2 8  o l 3 0  o l 3 9  o l 4 l  o 2 L 7  0 2 1 8  0 2 3 s r
0 l t 7
0 0 5 t
o l  0 5
0 0 5 4
0 1 0 8
0 0 5 7  0 0 c 5
0 l l 7  0 1 2 4

0 l  l 4
0 0  5 7

0 0 6 2 *  0 0 6 3  0 l l 0 *  0 l l 1  0 l 2 l *  o 1 2 2

0 0 5 7

0 0 7 7 *  0 l  3 6 *
0 0 6 8  0 0 7 0
o t 2 7  0 1 2 9
0 l  0 9 *
0 0 6 1  *
0 t  2 0 r
0 0 5 7  0 l  l ?
o  066
o t ? 5

Page of  GC2l-7573.4
lssued 25 November 1977
By  TNL :  GN21 -5587

v E R  1 4 ,  r 1 0 D  0 0  o a t 2 6 / 7 1  P t c F  2 l
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A B E C I N  O C I  0 6 B B  O 4 O 9  0 3 4 9
A D D R  0 0 I  0 5 F l  0 3 4 7  0 2 0 5
a E t l D  0 1 0  0 6 E 7  0 4 1  1  0 2 0 4 *
A F I E L D  O C I  O 4 F 2  0 3 8 9  O 2 O 4
B A 0 R E T  O C I  0 l 9 F  0 2 1 5  0 0 7 3  o o 8 9  0 t 1 2  0 t 4 2
B U F I  0 0 1  o ? 5 8  0 1 2 2  0 2 7 4
B u F z  o c l  o 2 F D  0 1 2 4  o 3 l 0
8  I  E N  D  I  4 5  0 2 E C .  O 1 2 a  O 2 7  5
B 2 E N D  0 ( l  0 4 4 2  0 1 2 5  0 3 l l
c K G 0 0 D  C C I  0 0 7 8  0 0 8 7  0 0 8 3
c L F A R  O C I  C 0 6 D  0 3 9 4  0 1 4 3
c L o s E  0 c l  0 l D l  0 2 3 6  0 1 9 6
D A r a  0 c l  0 t ? 5  0 1 9 4  0 1 4 8
n r F l  o c l  o t D F  0 2 5 2  0 0 1 2  o o 3 7  o o 4 9  0 2 3 e  0 3 8 1
D r F  2  0 C t  0 2 t n  0 2 8 8  o I 0 3  0 2 5 8  0 3 8 5
E I G T E N  0 C 1  0 0 1 2  0 3 e 8  o l 7 4
F N T E R  O C I  0 0 7 0  0 3 9 5  0 1 4 7
E R r { E S S  0 C r  0 6 4 8  0 4 0 2  0 1 5 2
E P R O R  0 0 1  o 5 F 6  0 3 5 0  0 1 4 9
F T X  o c t  0 0 0 3  0 3 9 2  0 1 9 5
H L M F S S  O C I  0 5 F 0  0 f 5 6  0 2 2 9
F f . r E s s  0 c I  0 6 6 8  0 4 0 4  0 3 5 8
L  I  S T I  0 C l  0 6 1 F  O 3 8 0  0 0 7 7
L  r s T 2  o c l  0 6 2 2  0 1 8 4  0 1 3 6
L C G  0 0 1  o 5 F 5  0 3 5 9  0 2 8 3  0 3 1 8
M A  S K  0 C l  0 ? t B  o 4 I  9  0 0 8 4  0 0 8 5 +  0 2 7 8
M O R E  0 C l  0 0 ? F  0 0 9 9  O l 4 4  O l 5 5  C l 8 9  0 2 l I
u n v s T  o c l  0 1 3 0  0 1 6 6  0 t 1 2
N A M E  0 C r  0 5 D . : 0 3 4 4  0 1 9 8
N c E G I N  0 C I  0 6 8 8  0 4 0 6  0 3 4 6
N E N D  0 3 0  0 6 8 ?  0 4 0 8  0 1 9 7 *
N F I E L D  0 C l  0 4 D 6  0 3 8 8  0 1 9 7
N  I i , r E  0  c l  0 0 0 9  0 3 9  ?  0 1 6 3
N o N P R T  O C t  0 0 F 9  0 3 9 9  0 1  7 6  0 2 1 9
N C S B 3 9  0 C l  0 l 5 8  0 1 7 9  0 1 7 7
N O s E r  o c l  o t E c  0 2 2 2  0 2 2 0
o N F  o c t  0 6 E 9  0 4 1  3  0 I  7 l  o l  8  I
P O L L  0 ( 1  0 6 1 ?  0 3 7 2  0 3 0 1
p s T A r  0 c l  0 l l a  0 1 6 0  0 1 4 6
R E S P O N  0 C l  0 0 ? F  0 0 9 8  0 0 8 6
R E T  O 1 2  0 6 4 7  0 4 0 1  0 2 I 6  0 2 1 6 *  0 2 l 7 *  0 2 l 8 *  O 2 l 9  0 ? ? I r
a r T R N  0 c l  0 6 2 8  0 4 0 0  0 1 4 1
R F T U R N  O C I  O 5 D ?  O 3 4 I  0 2 2 1
R V  I  0 C l  0 0 8 0  0 3 9 6  0 0 8 4  0 0 8 5
s B 3 9  0 0 1  0 6 E A  0 4 1 4  0 1 7 8  0 ? 2 1
s c 0 u N T  0 c l  0 6 8 8  0 4 1 2  0 1 6 3 *  0 l 7 l *  o l 7 4 *  o t S l r
S F L E C T  O C I  0 6 0 F  0 3 6 4  0 2 6 5
S E T D I S  O 0 l  0 0 1 2  0 0 4 5  0 1 4 0
s E r p R T  0 c l  0 1 5 0  0 1 7 5  0 1 8 2
s r , t E s s G  0 c l  0 5 E B  0 3 5 3  0 1 8 3
S M S G  o c l  0 6 E B  O 4 l 5  0 3 5 5
S r a T  0 1 8  0 7 l a  0 4 1 8  0 l 6 l +  0 1 6 2  o l 6 2 *
s T A r B  0 0 1  0 7 0 9  0 4 1 7  0 1 6 4  0 1 ? 3
5  r A T U S  0 0 3  0 6 2 7  0 3 8  ?  0 l  4 5
s 3 2 7 0  0 c l  0 0 c 0  0 0 0 2  0 6 0 3
! . l O P K l  0 0 1  0 4 4 3  0 3 2 1  0 2 6 0
r { 0 R K 2  0 c I  0 4 a B  O 3 3 ?  0 1 4 3  0 1 4 5  o t 4 7  o 1 6 5  o l 9 5  0 2 9 6  0 3 8 8  0 3 8 9
x R I  0 c I  0 0 0 1  0 3 9 0  0 1 6 4 *  0 1 6 7  0 1 6 8  o l 6 9  0 l 6 e *  o l 7 3 *  o l 7 6  o l 7 8  0 1 8 c  o l S o *
x R 2  0 c l  0 0 0 2  0 3 q l  0 1 4 9 *  0 1 6 5 *  O l 6 7  o l 6 8  0 l ? o  0 t ? o r  o l S f *  o l 9 8 *  0 2 Q 5 *  0 2 2 1 +  0 2 2 9 *
z F R O  O 0 I  O 0 F 0  0 3 9 3  0 l 6 I

r 0 T A L  S T A I E U F N T S  t N  E R R O R  I N  T H I S  A S S E t B L y :  O

O L l 0 5  I  r H E  C C D F  L E N G l r .  O F  S 3 2 7 0  r S  l 8 2 0  D E C I f . T A L .
O L l O 3  I  T q T A L  N U M B E E  O F  L I B R A R Y  S E C T O R S  R E Q I . ] I R E D  I S  9

T \ A M E - S 3  2 7 0 ,  P A C K  - R I R  I R  I ,  U N  I T - R  I ,  R  E T A  I N - T , L  I B R A R Y - R , C A T E G O R Y - O O O

s 3 2 7 0

S Y M B N L  L E N  V A L U F  D E F N

C R C S S  R E F E R E N C E

R E F E R E N C E S v E R  1 4 ,  r , r o o  0 0  0 8 / 2 6 / 7

Page of  GC21-7573-4
lssued 25 November '1977

By  TNL :  GN21 -5587

P A G E  2 2
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BSC DTF

Flgun tt (Prrt I ot 41. BSC DTF

Appendix C. Data Areas, Parameter Lis8, and Message Formats

Dirphcement
Hox Decimal Label

$BDDEV

$BDUPS

$BDATT

SBDATR

$BDCHN

$BDNXT

$BDWKl

$BDWK2

$BDWKB

Langth
in Bytes

I

1

1

2

2

2

2

2

Description

Device lD:  X '80 ' for  BSCA 1
X'88 ' for  BSCA 2

UPSI: Ul-U8, customer controlled program switches1

2

5

7

9

B

D

5

7

I

1 1

1 3

Attribute byte I

Value Label

X'01 '  $BCASM
X'04' $BCASK

X'08'  $BCGET
X '10 '  $BCRAN
x'20' $BcrTB
X'40' $BCOUT
X'80'  $BCINP
X'CO' $BCCNV

Dercription

Assembler DTF
On-ASCl l f i l e
Off -EBCDIC f i le
GET f i le
Transparent mode
ITB mode
Output f i le
Input  f i le
Conversational f i le

Attribute byte 2

Value Label De*ription

X'01 '  $BCOPN Fi le  opened
X'O2' $BCACT File active
X'04'' $BCUSD File used
X'08' $BCSWI Switched line
X' l0 '  $BCANS Answer l ine
X'2O' $BCMAN Manual l ine
X'80' $BCMPT Tributary station
X'88' $BCMCN Control station

Chaining pointer to post open DTFs

Chaining pointer to next DTF, preopen or post open

Work area for MLMP routines

Work area for MLMP routines

Address of user's logical buffer

Data Areas, Parameter Lists, and Message Formats 105



Dlrpleoment Lcngdr
Hrx Drrirnrl Lrbel in Bytel Dercdption

E 14 $BDCMP I Comptetion codes

Value Label Desription

X'00' $BCREO Request accepted
X'40' $BCDNE Normatcompletion
x'41', $BCUER User error
X'42' $BCEOT End of file
X'43 '  $BCBID Inval id  lD
X'44' $BCNEG Negative rasponse to poll/address
X'45' $BCNON No response to poll/address
X'46' $BCCRP Conversationalreptypanding
X'47' $BCNDT No data for conversational GET

(null message receivedl
X'48' $BCOLT Invalid $RFT (request for online testl
X'49' $BCNAC No active entry in polling list
X'4A' $BCIGN Request ignored
X?B' $BCASC Invalid ASCII c{raracter
X'4C' $BCNCN No connection
X'4D' $BCCAL Invalid request
X'4E' $BCLST Delay count (DLYCT in $DTFBI

exceeded
X'4F' $BCE R R Permanent error
X'50' $BCTIM No response from remote device
X'51' $BCDAT Data check
X'52' $BCLOS Lost data or no RECSEP character within

2 contiguous blocks of spanned records
X'53' $BCCON Lost connection or DISC received
X'54' $BCRSP Invalid respons€ rectived
X'55' $BCADP Adapter check
X'56' $BCCMP No completion in check list
X'57' $BCACD No active DTFs in check list
X'58' $BCRLE Maximum record length exceeded

F 15 $8DOPC I Operation codes

Value Label De*ription

X'40' $BOPUT PUT
X'41' $BOPEB PUT end-of-btock
X'42' $BOPEF PUT end-of-file
X'44' $BOPEW PUT EOT to WACK rssponse
X'80' $BOGET GET
X'81' $BOGBK GET a block

ll 17 $BDMRL 2 Maximum record length

F[un tl lPrrt 2 ot 41. BSC DTF
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Displacerrent Length
Hex Decimal Label in Bytes Description

12 18 $BDADD 1 Attribute byte

Value Label Dercription

X'01' SBCAA1 Add on area on DTF
X'02' $BCPOL Poll ing modules resident
X'04' $BCOFL Truncate record indicator
X'08' $BCRCL Span indicator for record length
X'l0' $BCTWO End of block indicator
X'2U $BCOPD File has been opened
X'80' $BCSWD Switched lD l ist in use

14 20 $BDDCH 2 Address of dial number if this is a switched line, or

$BDPSC 2 Polling/addressing characters if this is for a tributary station, or

$BDLST 2 Address of polling/addressing list if this is for a control station

15 21 $BDDCC 1 Length of dial number if this is for a switched line

$BDIND 1 Poll ing/addressing l ist entry lD if this is for a control station

17 23 $BDRID 2 Address of receive lD field or address of switched lD l ist if this
is for a switched line

$BDCNT 2 List count (number of t imes to go through a poll ing l ist when
all responses are negativel if this is for a control station

18 24 $BDRLN 1 Receive lD field length or switched lD l ist selection characters

$BDLID 1 Last poll ing/address lD or last poll ing/addressing function
(X'F0'  or  X 'F1 ' )

1A 26 $BDSID 2 Address of send lD field

18 27 $BDSLN 1 Length of send lD field

lD 29 $BDDLY 2 Delay count (DLYCT in $DTFB)

lF 31 $BDREL 2 Record length

21 33 $BDBKL 2 Block length

23 35 $BDIOB 2 Address of IOB in process

25 37 $BDBKX 2 Pbinter to data in BSCA buffer

27 39 SBDITB 2 ITB character count

2A 42 $BDPRM 3 Reserved

Fi6re t 1 lPart 3 of 41. BSC DTF
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2D

Displacement
Hex Decimal

Length
in Bytes

1

2

2

1

1

1

2

2

2

2

2

2

2

1

2

2

3

Label

45 $ B D R V I 3

Description

RVI (reverse interrupt request) mask and displacement.
First byte is mask; next two bytes are address. Address
must be valid. Mask must be zero if not used.

Index for  l ine in i t ia l izat ion

Address of BSC work area

Disk address of  l ine in i t ia l izat ion module

Work area for  MLMP rout ines

Terminal attribute byte

Value Label Description

X'01 '  $BCSEP Record separator  used
X'A2' $BCSPN Spanned records used
X'04' $BCNOW Spanning in process
X'08 '  $BCPUT PUT span f i te
X' l0 '  $BCR ES Restore af ter  spanning
X'40 '  $BCPLR Pol l ing res ident

Record separator character

Save area for user's logical buffer address

Save area for record lenoth

Save area for address of online test parameter l ist

Address of terminal statistics logging area

The fo l lowing are in  the DTF only i f  core res i -
dent poll ing, auto response, or user error retry

2E

30

32

33

34

46

48

50

51

52

35 53

37 55

39 57

38 59

3D 61

3F 63

41  65

43 67

44 68

46 70

48 72

49 73

$BDNDX

$BDWKA

$BDINT

$BDDED

$BDATl

$BDSEP

$BDSBF

$BDSRL

$ B D R F T

$BDTSA

$ B D R L O

$BDRCL

$BDARA

$ B D E R  R

$BDT1A

$BDEX@

count is present:

Address of $$BSMA I

l
Address of $$BSMC )

Address or $$asMo )

Error retry count

For resident poll ing
(POLRES_Y

in  $DTFB)

Disk address of online test module

CCP user exit address (CCP only)

Reserved (This field is present only if
AUTORS-Y, POLRES-Y,  or  ERRCT-decdig
was speci f ied in  $DTFB)

Figure 11 (Part 4 of 41, BSC DTF



MLMP l/O Area

The MLMP llO area for a fi le is defined by the BUFST and
BUFEND operands of  $DTFB, or  by the BUFNO operand
of $DTFB. When the fi le is opened, MLMP formats the
allocated N/O area into as many lOBs and buffers as the area
can conta in (see Figure 12) .

/t/ofe.' Conversational f i les (CONV-Y in $DTFBI are per-
mitted only one IOB and buffer.

Chain

Figure 12. MLMP Multiple Bufferr

The BSC IOB is 21 bytes long. The IOB controls the flow
of data to and from the associated buffer. Each buffer
contains one block of data as described in $DTFB (see
F igu re  13 ) .

The length of each buffer, including the lOB, is calculated
as follows:

o Conversational mode:

Buffer length = (record length x 2l + 28

o Non-conversational mode:

Buffer length = (record length x blocking factors) + C
+ number of characters needed for ITB

Blockin'; factor = number of records per block
C = 44 for ITB transparent PUT:42 in all other cases
Number of characters needed for ITB = (blocking

factor - 1) x ITB count
ITB count = 0 for non-lTB

1 for ITB non-transparent
3 for ITB transparent GET
5 for ITB transparent PUT

lf you want multiple buffers, double the computed buffer
length to have double buffers, triple the computed buffer
length to have triple buffers, etc. Multiple buffering uses
a telecommunications l ine more efficiently than single
buffering: you can be moving data to or from one buffer
raf,rile data is being transmitted f rom or to another.

Note: Aconversational f i le TCONV-Y in $DTFB) cannot
have multiple buffers.

Terminal Statistics Logging Area

The Terminal Statistics Logging Area is a table in main
storage used by the terminal statistics logging routine\to

record terminal statistics for multipoint control stations.
The table is addressed by the ERRLOG operand (required

if you specify TYPE-CSI of $DTFB. You can use the

SLOGB macro instruction to allocate the Terminal Statis-

tics Logging Area. The format of the area is:

Two Bytes, Two BYt€s,

D€f ined by In i t ia l ized to

User X'OO's bY User

roB
Q 1
bytes!

E E
T o r T
X B

1 Byte
Reserved
by MLMP

1 Byte
Reserved
by MLMP

Acknowledgement

to Preceding
Elock Received

' v l

Transmitted prior 1
to receiving data 

I

Tra1|3mit
Buffer

E E
T o r  T
X B

Figure 13, Sample MLMP Bufferr

Acknowledgement
Received to Block
Transmitted

Received subsaquont
to transmitting data

Chain

Entry 1Table in Hex
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Each entry in the table is formatted by the terminal statis-
tics logging routine:

p

p
. c . Number of

Errors
Number of
Successes

pp = Number of poll ing or addressing characters (1 bytel.

C = Poll ing or addressing characters, as many as 7.

Errors = Transmissions containing l/O errors (2 bytes).

Successes = Successful transmissions (4 bytesl.

Space in main storage must be available for the table. The
number of bytes required by the table (and entered as the
length of the table in the first two bytesl is: 4 + p(7 + n1
where:

p = Number of unique sets of poll ing and addressing char-
acters referenced in this program by this DTF. (lf one
terminal has both a set of polling characters and a set
of addressing characters, two entries are required for
the terminal.l

n = Maximum number of poll ing or addressing characters
per entry.

lf you define space in main storage for the Terminal Statis-
tics Logging Area but you don't use SLOGB, specify the
length of the entire table in the first two bytes of the table,
and init ialize the rest of the table to X'00'.

Note: lI the area you define is not large enough to contain
all the terminal statistics, MLMP witl issue the Y6 halt. For
a complete description of the Y6 halt, see the appropriate
halt/messages manual listed in the Prefrce.

Troce Table

The trace table contains l/O information recorded by the
trace module ($$BSTT). The trace table is 323 bytes long,
beginning at symbolic address MTBSML and ending at sym-
bolic address MTBSMM. The format of the trace table is:

Point€r WRAP Entry 1 entrv z I

Pointer = Address of the first byte of the last entry in the
table used by Trace (2 bytes).

WRAP = Status byte:
X'00'-No more than 20 entries have been written to the

the table.
X'01'-Each entry has been fi l led at least once, and en-

tries are now being overlaid. beginning with entry
entry 1 "

Entry = 16 bytes. The format of each entrv is:

Data
---/\=*,'+

O Byte-From the BSCA SIO instruction init iating the
event recorded.

Control Code-From the SIO instruction init iating the
event recorded; 1 byte.

Sense/Status Bytes:

Byte Bit Meaning When Set to 1

Timeout status.
a. A receive timeout occurred during a

receive operation with the adapter
in the busy state.

b. An autocall operation was terminated
by an abandon call and retry sig-
nal from the autocall ing unit.
(ACU), indicating that a connec-
tion was not established.

Data check during receive operation.
a. A BCC compare check occurred

(EBCDTC) .
b.  A VRC check occurred (ASCI l l .

(Note: Characters having VRC
checks are distinguished by a high-
order bit in core storage. These
characters are never recognized as
control characters by the BSCA.)

Adapter check during transmit
operation.
a. DBI register parity check.
b. l/O cycle steal overrun.

O Byte
Control
Code Sense, Bytes D1 ,D2, .D3, .Dt.

1 1 0



Bytc tlit

0
1
2
3
4
5

/Vote.' Byte I
byte.

2
2
2
2
2
2

It/leening Whon S€t to 1

c. LSR or shift register parity check.
d. Transmit control register check.

Adapter check during receive operation.
a. DBI register parity check.
b. l/O cycle steal overrun.
c. LSR or shift register parity check.

Invalid ASCII character. (A byte
fetched from core by an adapter using
ASCIl code contained a 1-bit in the
high order bit position.)

Abortive disconnect. lndicates BSCA
on switched network was enabled,
then the data set became ready. then
not ready. This indicates the connec-
tion has been released and causes
data terminal ready to turn off.

Disconnect t imeout. lndicates dis-
connect timeout occurred on a switched
network. Disconnect t imeout causes
data terminal ready to turn off .
(May not apply to systems using the
IBM remote job entry program.)
f/ote.' The program must perform a
disconnect operation.

Not assigned.

Not assigned.

Data set ready. This indicates that the
data set is ready to operate and that
the BSCA has been enabled.

Data l ine occupied. This bit is used
on a switched network when the BSCA
is equipped with the autocall feature.
This bit indicates that the data
receive init ial instruction wil l be re-
jected.

equals leftmost byte; byte 2 equals rightmost

Data =

D1-Contents, at the time the l/O operation was started,
of the byte addressed by the current address regis-
ter (CAR) and the two bytes that follow.

D2-Contents, at the time the l/O operation was started,
of the three bytes preceding ttre byte addressed by
the transition address register (TAR).

D3-Contents, at the time the l/O operation was com-
pleted, of byte addressed by the TAR and the two
bytes follow.

Bl-Contents, at the time the l/O operation was cem-
pleted, of the three bytes preceding the byte addres-
ed by the CAR.

ffote.' When a 2-second timeout occurs, Dl-D4 are set to
X'FF's. When a receive timeout occurs, D3 and D4 are
set to X'FF'. When the l/O operation is receive-init ial
(RCVll, receive onty (RCVO), or autocall, D2 and D3 are
set to X'FF'.

BSC l/O Registers

Current Address
Register  (CAR)

Stop Address
Register  (SAR)

por nts

Transi t ion I  nter  ru pt
generatedRegister  (TAR)

points

Transmission proceeds unti l CAR equals TAR, when receive
mode is entered. An interrupt is generated and the opera-
tion is terminated if CAR equals SAR, if a l ine turnaround
sequence is received, or if a timeout occurs.

For a complete description of the BSCA instruction set
and the BSCA registers, see the appropriate components
reference manual listed in thePreface.

Ghecklitt

The format of the checklist entries created by the $CKL
macro instruction is:
By te l=  S ta tusby te :

X'80'- Skip this entry
X'40'- This is a printer-keyboard request DTF
X'2O'- This is the last entry in the checklist

Transmit

Data Areas, Param€tgr Lists, and Messago Formats 1 11



X'l0'- Return control to user if no completed
events (significant in the first check-
list entry only)

X'04'- Program function key not available

Bytes 2-3 = Symbolic address of the DTF for this entry

The format of the checklist is:

Entry 1 Entry 2 Entry n

See afso index entry generate a checklist ($CKL).

Folling/Addressing List

The format of the entries generated by the $POLB macro
insr"uct icn is :

One Entry
----^---

I  l p l c E
D . p  , n . . . T  I  N
n l  |  |  |  D

END = End byte:  X 'FF'

Parameter List for Changing a Polling List or Switched
lD L is t

The format of the parameter l ist generated by the $CHGB
macro instruction is:

= Entry selection characters, X'00' through X'EF'

= Number of station identif ication characters

= Station identif ication characters, as many as 15

= Status byte:
X'80'-lnactive entry
X'00'-Active entry

Off -act ivate selected entr i  es
On-deactivate selected entr ies

Off-select only those entr ies whose
characters match the characters specif ied
in  the  Chars  f ie ld  (be low)

On-select only those entr ies whose f irst
N characters match the f irst N characters
spec i f ied  in  the  Chars  f ie ld  (be low) ,

where  N is  the  number  spec i f ied  in  the  N
byte (below)

Address  o f  the  DTF whose po l l ing  l i s t  o r
switched lD l ist is to be changed.

Hexadecimal number of characters in the
Chars f ield (below) to be compared to
characters in pol l ing l ist or switched lD
l i s t  en t r ies .

Hexadecimal representation of characters
to be compared to characters in pol l ing

l i s t  o r  sw i tched lD  l i s t  en t r ies .

l D n

pp

Cn

ST

Terminal identif ication, X'00' through X'EF'

Number of poll ing or addressing characters

Poll ing or addressing characters, as many as 7

Status byte:
X'80'-lnactive entry
X'00'-Active entry

End byte:
X'FE'-Open l is t
X 'FF' -Wrap l is t

ESn

L

S l n

ST

Type

B i t  0 :

B i t l :

DTF
Address:

N :

Chars:

END

See also index entry generate a polling or addressing list
($PA,-B).

Switched lD List

The format of the entries generated by the $SWIB macro
instruction is:

One  En t r y
/-\\-/\-J-\. See also index entries $BCPL'macro instruction and $CHGB

macro instruction.E l  l s  l s
s  L  r . . .  T
1 l  1 1  |

E l  l s  l s
S  L  I . . .  T
z l  l z  I

5 t . t i
n  I  l n

l s

I
E
N
D

Tvpe
D T F

Address
t

N . .Ch  a r s



Tnnrho Prnmeter List

The translate parameter list is used by the $TRAN macro
instruction to translate data. See also index entry generate
ut interface to the translate routine ($TRAN).

Field
Length Field Dercription

2 Address of translate table generated by the
$TRTB macro instruction (see index entry
$TR TB mrcro instruction )

2 FROM field for translation

2 TO f ield for translation

2 Number of bytes to translate

1 Return Code
X'O0'-translation complete. no errors
X'FF'-inval id character detected

Online Tsrt Parameter Lirt

The format of the online test parameter list required by
the $RFT macro instruction is:

X X N Address

XX = Decimal number specifying test type. Of the follow-
ing test types, System/3 can only request types 00,
01 , 06, and 14. (When requesting an online test, be
sure to specify a test the remote terminal can accept.)
System/3 can accept all of the following test types.
(Types 23 through 34 are only accepted from a 3270.)

Descript ion

Transmi t  36  a lphanrer ic  charac ters ,  A-Z  and
0-9 .  the  number  o f  t imes spec i f  ied  in  by tes
YY.  Transmi t  the  charac ters  in  ASCI I
(ASCl l  adapter  on ly ) .

Transmi t  36  a lphamer ic  charac ters .  A-Z  and
0-9 .  the  number  o f  t imes spec i f  ied  in  by tes
YY.  Transmi t  the  charac ters  in  EBCDIC
( E B C D I C  a d a p t e r  o n l y ) .

3270 bas ic  EBCDIC tes t  message:

Th is  tes t  checks  a l l  a lphamer ic  charac ters  a t
a  d isp lay  s ta t ion  or  p r in te r .  l t  a lso  checks
the  use o f  the  WCC to  sound the  aud ib le
a la rm and a l lows a t t r ibu te  f  ie ld  spec i f  i ca t ions
to  be  checked a t  a  d isp iay  s ta t ion .  l t  s ta r ts
a  pr in te r ,  p r in t ing  on ly  40  charac ters  to  a
l i n e .

3270 Mode l  1  a l ign  EBCDIC tes t  pa t te rn :

Th is  tes t  checks  pos i t ion  a l ignment  fo r  the
480-charac ter  d isp lay  s ta t ion .  l t  a lso  checks

the  WCC to  sound the  aud ib le  a la rm.  l t

starts a printer, print ing 40 characters to a

l i n e .

3270 Mode l  2  a l ign  EBCDIC tes t  pa t te rn :

Th is  tes t  checks  pos i t ion  a l ignment  fo r  the

1920-charac ter  d isp lay  s ta t ion .  l t  a lso  checks
the  WCC to  sound the  aud ib le  a la rm.  l t

starts a printer, print ing 80 characters to a
l i n e .

3270 orders  EBCDIC tes t  message:

Tes ts  3270 orders  (SF,  SBA,  e tc . ) ,  checks

the  WCC to  sound the  aud ib le  a la rm,  and

uses  d isp lay  and in tens i f ied  br igh tness .  l t

starts the printer, print ing 64 characters to

a  l i n e .

3270 EBCDIC un iversa l  charac ter  se t  tes t
pattern:

This test uses the erase/write command,

d isp lay ing  the  un iversa l  charac ter  se t  in

EBCDIC.  l t  checks  the  WCC to  s ta r t  the
pr in te r ,  sounds the  aud ib le  a la rm (on  a  d is -
p lay) ,  and pr in ts  132 charac ters  per  l ine  on

the  pr in te r .  NL and EM are  a lso  tes ted  on

a pr in te r .  D isp lay  in tens i ty  i s  used.  The

SF,  NL,  EM,  and lC  orders  a re  used.

Test
Type

06

1 4

23

24

25

26

Ten
Type

m

Description

27
Receive and acknowledge the test message
the number of times specified in bytes YY.
The formatted test request must not be
more than 3(X) characters long. See index
entry online test requesg.

Transmit the test message the number of
times specified in bytes YY. The formatted
test request must not be more than 300
characters long. See index entry online
test reques6.

01

Oata Areas, Parameter Lists, and Message Formats 1 13



Tert
Type Description

28 3270 NL/EM EBCDIC test pattern:

This test is mainly intended to test the end
of rnessage (EM) order and multiple new
line (Nl-) orders on the printer. The WCC
is checked to start the printer, sound the
alarnr (on a displayl, and print 132 char-
acters to a l ine on the printer.

29-34 3270 ASCII test patterns:

These tests correspond to tests 23-28 except
that transmission is in ASC|l.

Y Y = Decimal number specifying the number of t imes to
transnnit or receive the test message.

N = Decirnal number specifying the numb€r of addressing
characters (G7)" N equals 0 except when a tributary
station requests a test other than type 00.

Address = Addressing characters to be used, not more than
7 .

iVote.' Decirnal numbers and addressing characters must
be given in the code used by the BSCA (EBCDIC or
ASCil).

The message type specif ied determines the buffer space
required to transmit or receive an online test request. In
ail cases, block length specified for System/3 (BLKL in
$DTFB) must be equal to or greater than the test message
length (LEN in $RFT), whether System/3 is sending or
receiving the online test request.

Where m = test message length, including framing char-
acters (see index entry online test rquestsl,
and

n = number of addressing characters,
the minimum BLKL required to send or receive an online
test request is:

Message type 0O

BLKL = 9 or m. whichwer is greater

Message type 01

Poi nt-to-point nonswitched and switched I ines:

B L K L = 7 + m

Multipoint linor:

Tributary station:
B L K L = 7 + m + n

Control 3tation:
B L K L " 1 1 + m + 2 n

M$sage typer 06 and 14

BLKL must be greater than or equal to 40.

Mereage typ6 2$34

BLKL muet b6 groater than or egual to 3O0.

Online Tert Requertr

Online test reguests are written as follows:

. Test type 01

Given the online test parameter list and a test message,

PARM Operand
of $RFT-r

I

@

FROM Operand
of $RFT

o
L
E

s
T
x

Tost
.,Characters..

E
T
x

T

MLMP construcB and transmits the following online
test recpest:

MLMP

ransparency Only

t 1 4



. All test types odler than 01

Given the online test parameter list,

PARM Oporand
of tRFT_l

l--
@

MLMP constructs and transmits the following online
tett request:

s
o
H

%
Online Tert
Parrrnotor Litt

s
T
x

E
T
x

\ /  

tGv-/

Inrrtcd W lnrortod
MLMP b'y MLMP

(ort rnelagsl

/Vor.' The parameter list and the test message must both
be given in the appropriate line code, EBCDIC or ASCII
(translation may be required-see index entries generate a
ttanslate panmeter list ($TnU and gpnerate an interfrce
to dle t/anslar routine ($TRAN)|.

MLMP Mersage Formats

MLMP builds and recognizes the tollowing rnessage
formats:

a Non-lTB, non-transparent

S  I  I E  E
T  I  T e x t  I  T  o r T
x l  l x  B

o Non-lTB, text transparency

D
L
E

s
T
x

Text
E E
T  o r T
X B

Data Areal. Parameter Lists, and Mersago Formats 1 15



o lTB, non-transparent

. lTB, text transparency

Spanned records  can be  used w i th  o r  w i thout  lTB.  and
can be transparent or non-transparent. The fol lowing for-
mat shows spanned records-non-lTB, text transparency:

RS = Record separator

d  n -1
I

B

D
L
E

s
T
X

Record n
E E
T  o r T
X B

D
L

E

D

T
X

Record 1
R
S

Record 2
R
J

Rec

E
T
B

D
L

E

S
T
X

ord 3
R
e Record 4

F{

S
Recor

E
T
B

n

L
E

S
T
X

d 5
R
S

Flecord 6
R
I

E
T
B
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EBCDIC

Appendix D. Control Characters and Codes

Main Storage Bii Potition3 O, 1 ,2, 3

lbln Stor
Blt Podrk
1 , 6 , 6 , 7

reo
Int

0000 0001 00r 0 001 | 0r00 0  t 0 l 0 l t 0 0 l l l 1000 l00l l 0 l 0 t 0 l  I r 100 I  t 0 l l l t 0 l i l l

H c x 2 3 4 ) 6 7 8 9 t D I F

0000 NUT DLE DS 5 P & ( ) 0

0001 50H DCI sos o ) J I

001 0 a 5TX DC2 F5 S Y N b k 6 K )

001 I f IX h a l c I t c L J

0100 4 P F RE5 8YP P N D U 4

0 r 0  | H T N t LF R5 e E N 5

0 l  l 0 6 LC 8 S
toy
4rs UC a I 6

0 i l t 7 DEL I t
,Y

/ ESC
EOT q

P P X

r 000 8 CAN h q v H 8

|00r 9 R L F EM ( z R z 9

|  0 1 0 A SMM cc SM I

t 0 l  I I I ,

I  t00 FT tF5 DC4 7o

I  t 0 l CR rG5 E N Q NIAK

| i l 0 E 50 tRs ACK

i l l l s l t us BEL su8 t
-'l

Ar!i9n6cnl
Z
Dupl io tc
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ASC|I

Itbin Storqr Ut FdtiorO,1,2,3

i,bln Stort
8it tro.irio|!
4 , 6 , 6 , 7

HEX

0000 @01 0010 00r I 0 r @ 0 t0 l 0r  t 0 o i l 1 r@0 t (Dl |  0 1 0 to t  I I l(x) i l01 l n 0 n l l

0 I 2 3 4 5 6 7 E 9 A I c D t F

o@0 0 NUL Drt 5P 0 @ P ?

0@l I soH DCI I I A o o q

00r 0 2 sTx oc? 2 c i b f

001 | J EIX DC3 t 3 5 C I

0r 00 1 toI DC4 I 1 v T C' t

0 t  0 l 5 ENQ NAX % 5 E U G

0 l  l 0 6 ACK SYN a 6 F t

0 t  t l 7 8EL ETB I

| 000 8 85 CAN E H x h

| 00 t 9 HT EM 9

r 0 r 0 LF su8 J z z

r 0 t  I I V T ESC t K t I
t

I  t00 FT l 5

I  l 0 l D C R GS l m )

I i l 0 E )U RS N

i l t l F s l US ? o DEt

1 1 8



Hexadecimal Reprerentations

BSC control characters are represented by the following
val ues:

ASC|I

Poll ing
Character

AA
BB
cc
DD
EE
F F
GG
HH
il
JJ
KK
LL
MM
N N
oo
PP
oo
R R
SS
TT
UU
VV
vl/w

Hexadecimal
Representation

4141
4242
4343
4444
4545
4646
4747
4848
4949
4A4A
484B
4C4C
4D4D
4E4E
4F4F
5050
5 1  5 1
5252
5353
t454
5555
5656
5757
sg58
5959
5A5A

Addressing
Character

Hexadecimal
Representation

6 1 6 1
6262
6363
il64
6565
6666
6767
6868
6969
6A6A
686B
6C6C
6D6D
6E6E
6F6F
7070
7 1 7  1
7272
7373
7474
7575
7676
7777
7878
7979
7 A 7 A

ACKO
ACKl
DISC
DLE
ENO
EOT
ETB
ETX
ITB
I!AK
RVI
SOH
STX
SYN
TTD
WACK

Polling
Character

BB
cc
DD
EE
FF
GG
HH
l l

EBCDIC

x'1070'
x '1061 ' ,
x '1037',
x '10 '
x'2D',
x '37'
x'26'
x'03'
X ' 1 F '
X'3D'
x '107c'
x '01 '
x'02'
x32 ' ,
x'o22D'
X'1068'

Hexadecimal
Representation

c2c2
c3c3
c4c4
c5c5
c6c6
c7c7
c8c8
cgc9
D l  D l
D2D2
D3D3
D4D4
D5D5
D6D6
D7D7
D8D8
D9D9

ASCU

x'1030'
x '1031' ,
x'100f'
x '10 '
x'05'
x'04'
x'17',
x'03'
X ' l F '
x'1s',
x'103c'
x '01 '
x'02'
x'16',
x'0205'
X'1038'

AddresJng
Character

SS
TT
UU
VV

XX
YY
zz
1 1
22
33
44
55
66
77
88
99

Hexadecimal
Representation

E2E2
E3E3
E4E4
E5E5
E6E6
E7E7
E8E8
E9E9
F I  F l
F2F2
F3F3
F4F4
F5F5
F6F6
F7F7
F8F8
F9F9

aa
bb
cc
dd
ee
tf

ss
hh
i i
j j

kk
t l
mm
nn
oo
pp
qq
rr
ss
tt
uu
vv
ww
xx

YY
zz

Tributary System/3 Polling and Addrersing ChEracter3

Poll ing and addressing characters must be used in pairs:
that is, once a poll ing character is selected, the complemen-
tary addressing character is determined; once an addressing
character is selected, the complementary poll ing character
is determined.

EBCDIC

XX
YY
zz

JJ

KK
L L
MM
NN
oo
PP
oo
R R

Control Characters and Codes I 19
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Appendix E. Macro Instruction Summary

M*ro
lrrtruction Forrnat Funstion

Approximrtr
Numbor of
ll|Jtructior|.
Grnrratrd,
Excluding
Mnotaa

Apploximst
Number of
Byt.r
Rcquired,
Excluding
Mnot!3

SALOC

SBCPL

$Bcsw

$CANB

$CHGB

$CHK

$CKL
(Model

10)

$CKL
(Model
1 5 1

$cLos

$COMN

$DTFB

I tnamel $ALOC IDTF-namel I

I tn"-"l I gecpL I tpnnM-rddrr"rt I

I tn"."t I Eecsw I TPARM-addressll

I tn""*l I scnr.ra I lorr-"dor"rrl I

I tnamel I scr* I tcxr--"oor"ss1 |

DTF-address [,S Kt P-YiNJ

[ ,REOK-Y/N or ,CONS-Y/ [ I

[ ,RTN-Y/N]  [ ,LASr-Y/N

Iname] $CKL DTF-address t,SKtP-Y/NI

t ,REOK_Y/N]

t,RTN-Y/sl t ,LAST_YE]

lnamel | $clos | [orr-aao.er.]

L | $coMN

lnarnel | $DTFB RECL-dendig,BLKL-decdig,  
I

RCAD-address,FTYp-RCV/TSM I
[,BUFST--address,EU F EN D-address] I
[ .BUFNO--decdis]  I
[ , coDE-E /A l  [ , L tNE- .1 /2 ]  |
[ .UP-binary/Q] [ ,CHN-name] |
[ . coNV-Y /N ]  t . l r 8 -Y /NJ  I
[ , TRANSP-Y /N ]  |
[ ,RVIADR-address,RVlMSK-hex]  I
[ ,DLYCT-decdig]  |
t , rYPE-eP/MP/CS/AC/MC/AA/MAl I
[ , TERMAD-hex ]  [ ,AUTORS-Y /N ]  I
[ ,  L l  STAD-address,ERR LOG-aOAress]  |
[ ,PoLRES-Y/N]  l l
[ ,L lMlT--decdig]  r ]
[ ,DlA L-address,DlA LCT-decdig]  |  |
[ ,R CVI D-address,R CVC'I-decdig/  l l
,SWLIST-Y/NI  I I
[,SN DID--address,SN DCT -decdig] ll
[ .SPAN-Y/N]  l l
[ ,RECSEP-hex ]  [ ,ERRCT-decd ig ]  l l

T Y P E -A M /A N /D M/DN, DT F --sddress,
NUM-hex,CHARS-hex

Allocaror file3.

Changas entries in
pol l ing l is ts.

Changes ontrigs in
sl,\ritchod lD lists.

Cencgls an initial
GET requost.

Generates a paramater

list for changing
polling or switched
lD l is ts.

Checks for l/O
compl€tion.

Creates entries in
tho check list.

Creates entries
the check l is t .

Closos files.

Generates
common labels.

Def ine BSC OTFS.

3

39

43

25

(6 tinesl

2

(3 l ines)

(3 l inesl

3

(14  l i nes )

{31 l ines)

I

109

1 1 3

82

612

8

3

3

9

0

62
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lllhcro
Inrtruction Fortrrl Functaon

App?oximsta
Number of
lmtructlorr
Gcncreod,
Ercluding
Mnotar

Approximrtt
Numbr of
Byti
Rrquirod,
Excluding
Mnotoa

$DTOB

$GETB

$LOGB

$OPEN

$POLB

SPUTB

$RFT

$RFTL

$SNAP

$swrB

$TRAN

OTRL

fTRTB

I ooroa I

I tn"nrl I SCere I [orr-"aar"ssl [,REJECT--ooaresl I

I  I  l r ,orc-"re.*r I

Generater
dirplacsments
labelr for BSC
DTF3.
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