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This refcrence rnanual is intended prirnariiy for the Systenr/3
user who has l itt lc or no experience with telecommunications
prograrrnring.

This n'ranual provides inforrlation a progralnlner necds to
write System/3 RPG ll telecommunications programs.
I t  conta ins a:

o Dct in i t ion of  basic  te lecornnrunicat ions ternts

. Statenlent of the telecotnnrunications capabil it ie s of
Sy stcnr/3

o De:scription of each of thc RPG Telcconrrnunications
Specifications required to write a telecomnrunicaticins
prograni for Systern/3

Samplc progranls arr: includcd in this ntanual to i l lustrate
progranrming techniques and possible applications for
Systenr/3 RPG II telecomrnunications prograntrning.

System/3 Model 8

'Ihe 
Systerr/l} Model 8 is supported by System/3 Model 10

Disk Sysicm control prograrnming and program products.
The lac i l i t ies descr ibed in th is  publ icat ion for  the Model  t0
are also applicable to the Model 8, although the Model 8 is
not  ref 'erenced.  However,  the Integrated Comnrunic l t ions
Adapter  ( lCA) is  avai lable only  on the Model  8.  I f  you have
the ICA, it is alwavs designated as BSCA line 2. Tirerefore,
you rnust  enter  the BSCA OCL statement  ( / i  BSCA l - lNE-2)
at executior.r t imc. It should be noted that rrot all devices
and leatures which are available on the Model l0 are
available on thc Model 8. Therefore, Model 8 users should
be tarriliar with the contents of IBM S.ysteml3ll'lodel 8
Intr<tductnn, GC2l -5 I 1 4.
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Preface

IBM SYSTEM135448 DISK STORAGE DRIVE

The IBM Systent/3 5448 Disk Storage Drive ol Systenr/3
Modcls 8 and l0 uses the same program product  support
as the IBM 5445 Disk Storage . Flowevcr, a separatel
system control prograln feature is required for the 5448.
In general ,  ref -erenccs to 5445 in th is  nranual  a lso apply
to 5448. For specific inforrnation about 5448 opt'rating
clraracleristics and prograrnrning suppolt., see IRM
Systcmf 3 5448 Disk Storage Drivc Progrant Re.larcttL.t'
Manual, GC2l -5 I 68.
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IBM System/3 Telecommunications programming provides
the user with the capability of sending and receiving binary
synchronous data over conlmon carrier facil i t ies. The pro-
gramming performs all functions necessary to establish line
connections, exchange identif ication sequences, send and
receive data, and execute the correct termination or discon-
nect procedures.

Systeml3 RPG II telecommunications support is provided
via the RPG II language. Binary synchronous data trans-
mission is possible between System/3 and:

. Other System/3s.

o Operating System or Disk Operating System Basic Tele-
communications Access Method Binary Synchronous
Communications (OS or DOS BTAM BSC).

o System/360 Model 20 Input Output Control System for
the Binary Synchronous Communications Adapter.

o Operating System Telecommunications Access Method
(rcAM).

. IBM 3741 Model 2Data Station.

o IBM 5230 Model 2Data Collection Controller.

o IBM 3750 Switching System (World Trade only).

o IBM System/7.
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Introduction

The Systemi 3 Model l0 Disk Systern, I\todel 12, Model 6,
Model  8,  and Model  15 can a lso t ransut i t  data to and receive
data from the IBM 2770 Dala Commr-rnication System and
the IBM 2780 Data Transrnission Terminal (see Appendix h,).

BSCA fi les are defined by entries on the RPG Iri le Descrip-
tion Specification and the RPG Telecornnrunicutions Speci-
fication.

Note: For use of the sccond BSCA feature .see |he IBM
Systeml3 Model 10 Disk System Control Prograntmbtg
Ref'erence Manual, GC2l-7512,18M Svsteml 3 Model 12
System Control l'rogramming Relerence Monual,
GC2l -5 I 30, or IBIvI Systeml3 Model l5 Sl,sYem Control
Programming Rel'erence Manual, GC 2 1 -5077.

A System/3 RPG ll telecommunications program can exist
within a dual progranrming system (Dual Programming Fea-
ture required). Normal operator attention is required to
respond to processing halts.

Note: lf you are atteinpting to commutlicate between
two programming levels using the RPG Il tclecommunica-
tions features and dual BSCA, it is suggcsted that you do
not have overlays in either of the RPG Il prograrns.

For IBM System/3 telecommunications operating procedures,
see your system's operator's guide.

ln t roduc:1ion I





This sect ion descr ibes the basic  character is t ics and opera.
t ional  concepts of  the BSC te lecontmunicat ions syste ln:
what  i t  is ,  i row i ts  par ts  are re lated,  and how contro l  is
maintainecl. Comrnonly used terms arc italicized.
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TE LECOMMUNICATIONS NETWORKS

A te lecommunicat ions system may use a nonswi tched net-
work or  a swi tched network (F igure l ) .
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8000 BPS Loca l  In te r face

2400 BPS Loca l  In te r face
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Nonswitched Network

A nonswr tched ne twork  cons is ts  o f  a  nurnber  o f  p r iva te  o r
leased cornmunica t ion  l tnes  tha t  connect  a  co l l tpu lc r  to  one
()r rrore r(ntote tarminals. Rernote ternt inals is a general
le rn l  used to  represent  in te rconnected  equ iprnent  a t  a
re lno te  k lca t io r r .  hav ing  e i ther  input  o r  ou tpu l  capab i l i t y .
o r  bo th .  ( ln  t ronswi tched ne tworks ,  the  cornputer  and
rer ro te  te ln r ina ls  a re  phys ica l l y  counected ,  t l ra t  i s .  the
c i rcu i ts  n rak ing  up  t l )e  coutn tun tca t ion  l ines  are  cont inuous ly
cs tab l i shed fo r  p redetern t rned t i r re  per iods ,  dur ing  wh ich
data  rnay  t re  t ransmi t ted  over  the  l ines .

The l ines  rha t  cornpr ise  a  nonswi tched ne  twork  a re  var ious ly
known as privatc, leasetl, or tledic'ated /incs. These lines
rn ly  be  fu rn ishec l  by  a  contnron  carner  on  a  cont r -ac t  bas is
between spec i f ied  loca t ions  fo r  a  cont inuous  per iod  or  fo r
regu la r ly  rccur r ing  per iods  a t  s ta ted  hours ,  t i r r  t l te  exc lus ive
use o f  one cus to lner .

ln  th is  pub l i ca t ion  the  te rn t  nonswi tched ne twork  re  fe rs  to
a  nc twork  in  wh ich  the  con in tun tca t ion  l i l tes  l ink ing  the
con lpu ter  und the  ren lo le  te rn t ina l  a re  cont inuous ly  es tab-
l i shed,  thus  rec lu i r ing  no  d ia l ing  to  es tab l i sh  the  c t tnnecr ion .

Switched Network

A swi tchcd ne twork  a l lows r lany  ren lo tc  tcnn ina ls  to
con) t l tun ica te  w i t l t  a  cornputer  w i thout  requ i r i r - rg  ded ica ted
cornrnun ica t ion  l ines .  The computer  and the  fen to te  te r rn i_
na ls  a rc  connected  by  access  l ines  to  the  cornrnon ca l r - rc r
exchange serv ing  the i r  respec t ive  loca t ions .  A  conrp le tc
aud cont inuous  da ta  pa th  i s  es tab l i shed be tween the  corn-
pu ter  anc l  the  remote  te rn t rna l  on ly  tb r  the  per iod  o1 ' t in te
in  wh ich  da ta  t rans ln iss ion  takes  p lace .  T l re  conncc t ion  is
es tab l i shec l  by  d ia l ing  the  te lephonc nurnber  o f  rhe  remote
t  e r r l r ina l .

ln  sw i tchcd ne tworks .  I ine  re f -e rs  to  a  d isc re te  da ta  pa th
betwcen thc  te lecont r lun ica t ions  cont r< t l  un i1 .  o r  ac lap ter ,
and the cornnton carr ier exchange. The servicc providecl by
thc cornnlol- l  carr ier is usually on a t irne-used basis.

ln  th is  pub l i ca t ion ,  the  te rn l  sw i tched ne twork  re f 'e rs  to  any
network  in  w l r i ch  a  d i rec t  phys ica l  connect io r r  be tween the
cornputer  tnd  the  re l r lo te  te ru i ina l  lnus t  bc  es tab l i shed by
d ia l ing  in  o rc lc r  fb r  da t l  t ransut iss iou  to  occur .

N E T W O R K  C O N T R O L

In i t ia l  con t lc t  bc tween a  con lpu ter  and a  ren to tc  te rnr ina l
n ray  occur  i l t  two ways .  dependent  on  the  type  o l l inc
connect ion  be tween thenr .  The connect ions  poss ib le  aLc

mul t ipo in t .  on  nonswi tched l ines ,  and po in t - to -po in t  eor r -
len t ion .  on  bo th  swi tched a t rd  t ronswi tched l ines .  The
BSC telecornrnunication systent pernti ts comn.runicatton
us ing  e i theL type o1 'connect ion  (F igurc  I  ) .

Mu l t ipo in t

I t  a  renro te  te r r r ina l  i s  connected  v ia  a  n ru l t ipo in t  i ine .  c la ta
is  sent  anc i  recc ived under  the  cont ro l  o l ' the  t ' cn t ra l  o r
conlrol stat ion. ln order to scncl t tr  leceive data. t l re reulote
ternrirral, rel'erred ro as't ntultitlroppetl termirrul ot tributur)'
s ta t ion ,  l .nus t  be  se lec ted  by  the  cont ro l  s ta t ron .  

' I l l i s  
p r .o -

gess ol stat ion selection is cal led Txtl l ing or at lclrcssit tg.

Mr rc .  Sys ten l i - l  c t l l to t  bc  a  con ln r l  s ta t ion .

Po l l i r tg :  Po l l ing  ls  a  lec lues t  to  a  t r rbu tary  s ta l io l t  to  r fans-
rn i t  da ta  to  the  cont ro l  s ta t ton .  Once the  br ibu tary  s ra t ion
has  accepted  the  inv i ta t ion .  th ru  r .ecogn i t ion  o f  i t s  un ic luc
po l l ing  charac ters  sent  by  the  cont lo l  s ta t ion .  the  ren to te
te rnr ina l  may use the  l ine  to  send da ta .

' Ihe  
t r ibu tary  s t t t ion  l to t i l l cs  t l re  cont ro l  s ta t ion  w l rc t r  da ta

t rans le r  i s  conrp lc te  by  send ing  a  un iquc  I i t rd -o . f -Trar ts t t t i ss i t t r r
(EOT)  charac ter  to  the  cont ro l  s la t io l t .  (For  n rore  i l t l i l n ra -
t icrrr or-r control clraractels. scc Duta Lit tk C'otttnt l  tn t l t is
sec t ion . )  Upon lece ip t  o f  the  L ,OT se( lue t lce .  t l re  cont r .o l
s la t ion  uray  po l l  o r  address  anothcr  t r ibu tary  s l l t r t r r r .

Addrcssing: Datl  transf-er fronr the cont lol  stt l iol t  to thc
t r i b u t a l y  s t a t i o n  o r r  a  n t u l l i p o i n t  n e l w o l k  i s  l c c o r r r p l i s l r c t l  b y
address ing  t l re  se lec tcc l  t r ibu tary  s ta t ion .  Address ing  is  n
r e q u e s t  t ( )  a  t r i b u t a f y  s t t t i o n  t o  r c c c i v c  d a t a .

The cont ro l  s la t io l t  no t i l l es  thc  t r ibu tary  s ta t ion  wheu da ta
t rans f 'e r  i s  con tp le te  by  t ransnr i t t ing  thc  L .OT seque ncc .
Af ie r  BOT l ' ras  bccn sent .  ths  cont lo l  s ta t io l l  po l l s  o r
addrcsses  o the  r  t r ibu tary  s ta t ro r rs  conncc lc r - l  v i l  t l te  rnu l t i -
p o i n t  n e l w o r k .

Or r ly  the  cont ro l  s ta t ion  has  the  f ig l i t  to  rc r lues l  d r t l
t r lns lc r -s  o r r  a  n iu l t ipo in t  ne twot 'k .

Point-to-Point

- f l t c , ' t l t e r  
t y p c  r ) l  l i r r e  e o r r r r e e  l i o n  i s  p o i r r l - t t , - l ) " i l l  e u n -

ten t ion .  w i th  the  contpu ter  and t l ie  ren to te  te  n r r i r ra l  connec le  d
v ia  a  nonswi tchec l  o r  sw i tc l red  l ine  .

l l S (  l t l c c o r t n r t t r i c r r l i o n s  ( ' ( ) n e c l ) t s  l u t r l  I  r r l r i n o l i r r t



Non-Switched: On a nonswitched line. either the computer By using data l ink control characters, the computer and
or the renrote terminal ntay init iate the transrnission of data. the remote station notify each other of their status, and
However" if both stations srmultaneously attempt to transmit the status of data sent or recelved by them. During normal
or  receive data,  the l ine is  d isconnected.  operat ion,  the data l ink characters cannot  be inc luded in the

data belns sent or received.

Switched. On a switched line. one of the statrons is desig-
nated as the call ing station. The other stations. or called Data Link Message Codes
stations, accept calls from the call ing station. The call ing
station may perlbrrn the call ing sequence by either autocall The BSC adapter is capable of sending or receiving data in
(autonratic dialing by the compul-er) c:r manual dial (dilJring one of two codes: EBCDIC ( Extended Binary Coded Deci-
performed by the machine operator). The called station rnal lnterchange Code) or ASCII (Arnerican National Stand-
accepts calls from the call ing station by either autoanswer ard Code for Information Interchange). The code you use
(automalic answering by the computer) or manual answer is deterrnined by the type of tsSC adapter installed in your

(machine operator makes the data set ready). system.

The call ing station must init iate data transntission by sending EBCDIC and ASCII character code charts are provided in

the propei  contro l  sequence to ensure that  a connect ion Appendix A of  th is  manual .
has been rrade with the desired station. Tl're control se-
quen0e usuaily involves the exchange ol stati<,tn identiJicatbrt
sequences. When station identif ication sequences are used, DATA LINK MESSAGE FORMATS
data transrnission wil l not begin unti l both the called and
the call ing station have sent and received the correct lD Standard Format
sequen0e.

The standard tnessage fbrrnat consists of characters of data

When tl.re control sequence has been completed. the call ing from the code selected. excluding specially designated data
station rnay either send data to tl ie called station, or may link control characters.
relinquish the right to send data by sending an End-of-Trans-
rnission character. Once the L,OT has been sent. the called
stat ion n lay in i t ia te sending data to the cal l ing stat ion.  When EBCDIC Transparency
both stat i t - rns have completed sending data.  the cal l ing stat ion
starts a discclnnect procedure to terntinate the data l ink. tsSC adapters with tl 're BBCDIC transparency feature in-

stalled rnay send and receive nlessages containing any or all
o f  the possib le 256 character  combinat ions in  the EBCDIC

DATA LINK CONTROL code.  inc luding data l ink contro l  characters.  This f 'eature
al lows unique data.  such as packed deci rnal  data.  to  be

Data l ink oontrol procedures are used to ensure the proper sent unallered from one contputer to another.

sending and receiving of data between the computer and the
remote terminal .  System/3 BSCA support  assurnes the
responsibil i ty lbr rnaintaining the proper data l ink control Intermediate Block Checking Mode (lTB)

procedures.
The intermediate block checking feature allows large

The following inlbrrnation is presented to provide thc buff 'ers o1'data to be sent and received with parity checking

Systern/3 progranrmer with sufficient infbrntation 1o performed on eaclt logical record rather than the total

propeLly uti l ize the BSCA capabil it ies. bufl 'er. The ITB character delintits logical records within
the bufl'er.

Data Link Control Characters

Data l ink conrmunicat ion contro l  between stat ions,  that  is .
between the conrputer and the remote te rrl inal is urrin-
la ined by '  thc use of  Data L ink Contro l  Characters
(Append i x  B ) .



System/-) RPG II Telecommunications programming pro-
vides the RPG II user with the capabil ity of transmitring
and receiving binary synchronous data via a telecommunr_
cations network. BSCA support is achieved through the
use of an RPG Telecommunications Specifications Sheet
and the addition of BSCA as a valid device entry on the
RPG File Description Specificarion. No other RpG speci-
fication sheets are aff-ected by BSC.

BSCA STATION TYPES

RPG II permits System/3 to lunction as any of the following
station t1,pes:

1.  Receive only ( receive input  data f rom a remote
terminal ) .

l. Receive with transmittal of conversational reply
(receive input data from a remote tennlnal and.
when required, transrnit data as an acknowledgement).

RPG l l  BSCA Programming

3. Transmit only (transntit data to a remote terminal).
1. Transmit with reception of conversational reply

(trallsmit data to a rernote terminal and, when required,
receive data as an acknowledgernent).

5. Transmit and rece:ive no conversational reply. Three
r lodes of  operat ion are possib le:

a. Transmit a fi le, then receive another fi le.
b. Receive a fi le, then transmit another fire .
c. Transmit records of a fi le interspersed with receir.

ing records of another fi le. (This function is avaii-
able only when System/3 transmits data to OS or
DOS. System/3 rnust transmit f irst.)

A descr ipt ion of  these funct ions,  inc luding comple le RpG l l
programs, are provided following the description of the
specification sheets.

Note: Each telecomnrunications program implies a counter-
par t  at  the other  end of ' the l ine.  The two programs rnust  be
compat ib le.  For  exarnple,  a program which t ransnt i ts
ASCII  data requi res a program which wi l l  Leceive ASCII
data.

RP( ;  I l  l l s ( 'A  P rog lun rn r i n r :



RPG I  I  TELECOMMUNICATIONS SPECI  F ICAT IONS

'flre 
RPG'Ielecornrlunications Specifications Sheet (Figure

2) permits the RPG [I programmer to enter the inforntation
necessary to estabiish and maintain the BSC cornmunica-
tions l ink. Each BSCA fi le defined on the RPG File De-
scription Specifications Sheet must have a corresponding
RPG Telecomrnunications Specifications Shect.

Columns 1-2 (Page)

E'rttry lixplanation

0l  99 Page number.

Colunrns l i -2 in the uppcr riglrt corncr of t lre spccifications
sl rect  arc used to inc l icate the page number.  The fe lc-
comrnunication Spccifications nrust follow the File Descrip-
t ion and rny Fi le  Extcnsion and L inc Countcr  Speci f  icat ions

Sheets.

Any number L ine numbers.

Columns 3-5 are used to number the l ines on the page.
fblurnns 3-4 are preprinted. so in rnost oases l ine nurnbering
is done for you.

Column 6  (Form Type)

lintry Explanation

T Coluutn 6 must contain a T. T identi f ies this

page as a Telecornmunicatiotts Spccif icat ion.

Columns 3-5 (L ine)

Ii rt try Explanation

IBM
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Column 7 (Commentsl

Entry Explanation

r* Comments l ine.

You often want to write comments that will help you
understand or remember what you are doing in a certain
section of coding. RPG II allows you to use an entire
line for these comments. The comment line is identified
by placing an asterisk (*) in column 7. Comment s are not
instructions to the RPG II program. They serve only as a
means of documenting your program.

Columns 7-14 (F i le  Name)

Enffy Exphnation

alphameric This entry must be the same as the file name
associated with the BSCA device on the File
Description Specifications Sheet.

Column 15 (Configuration)

Entry Explanation

P or blank Point-to-point, nonswitched network (pTp).

M Multipoint network, where the control sta-
tion selects the tributary station through
polling or addressing. System/3 cannot be
the control station.

S Switched network.

Column 16 (Type of Station)

Entry Explanation

This station will transmit messages from this
file (transmit only or transmit with reception
of conversational reply). The file must be
designated as an output or combined file on
the File Description Specifications Sheet and
must appear on the Output Format Specifica-
tions Sheet.

This station will receive messages into this file
(receive only or receive with transmittal of
conversational reply). The file must be desig-
nated as an input or combined file on the File
Description Specifications Sheet and must
appear on the Input Specifications Sheet.

Column 17 (Type of Control)

Entry Explanation

T This is a tributary station on a multipoint
network. System/3 cannot be the control
station and transmit the poll ing supervisory
sequence.

blank Polling is not used.

Column l7 must contain a T if column I 5 contains an M
(multipoint network).

Column 18 (Type of Code)

Page of SC21-7507-5
lssued 30 June 1978
By TNL: SN2'l-5624

Explanation

ASCII (formerly referred to as USASCII) data
link control characters will be used. When
ASCII is used, each station must provide file
translation when it is required.

Explorwtion

This entry is valid only for EBCDIC. The
transparency feature must be installed.

The data being transferred may contain data
link control characters. EBCDIC data link
control characters are listed in Appendix B.

Entry

A , U

Entry

Y

E or blank EBCDIC data link control characters will
be used.

The entry in this column must be the same type that your
BSCA and RPG II program supports. ASCII and EBCDIC
codes are listed in Appendix A.

Note: lf your BSC program halts because of an invalid
ASCII character in your data, check your ASCII translation
table.

Column 19 (Transparency)

T

N or blank The transparency feature is not used. Un-
packed numeric or alphameric data will be
transmitted and received. The data being
transferred may not contain data l ink control
characters.

I Note: This entry is independent of the entry in column 20.

RPG l l  BSCA Programming 9



Pag€ of SC21-7507-5
lssued 30 June 1978
By TNL: SN21-5624

Column 20 (Switchedl Column 32 (Location of ldentification-This Station)

Entry

I M

I
E

Explanation

The computer operator using this program makes
the connection between stations by dialing the
number (manual dial).

Autocall is to be used by this station. The dial
number is l isted in columns 21-3 l.

Explaration

This is the number to be dialed when column
20 contains an E.

Explanation

Switched network. This station's identification
is located at the position referenced by the
symbolic name specified in columns 33-39.

Switched network. The entry in columns 33-39
is this station's identification.

Entry

S

S Autocall is to be used by this station. The entry
in columns 21-3 I is the symbolic location of
the dial number.

A Autoanswer is used by this program.

B Manual answer is used by this program.

blank This is not a switched network.

Notes:
l. When call ing, you should use E, M, or S. If

the program is to be called, you should use A
or B. That is, if two RPG II programs are
communicating, one program must have an
E, M, or S, and the other must have an A or B.

2. This entry is independent of the entry in
column 16.

Columns 21-31 (Dial Numberl

blank This is a nonswitched network or a switched
network where no ID is desired for this station.

Columns 3&39 (ldentification-This Station)

Entry Explanntion

alphameric When column 32 contains an E, this entry
is the actual identification sequence of this
station (minimum two characters).

When column 32 contains an S, this entry is
the symbolic name of the location of this sta-
tion's identification. The symbolic name
must not be an array name. If the BSCA file
is primary or secondary, this symbolic name
must refer to the first element of a table.
(The table may have only one element.) This
ensures that the station identification will be
in storage before the telecommunications
line is opened.

The station identification can be from two to
fifteen characters;however, the length of
this field or literal must be the same as the
length of the field or literal in columns
4l-47 (b|a*s in l i terals do not count as
part of the lensth). A station identif ication
must not contain a control character sequence
(see Appendix B). The station identif ication
will be translated if the BSCA files are beins
translated.

Entry

numeric

alphameric Columns 2l-31 must contain a symbolic
name, other than an array name, referencing
the location of the dial number when column
20 contains an S. If the BSCA file is an input
file other than a demand or conversational
receive file, this name must refer to the fint
(or only) element of a table. This ensures
that the dial number will be in storage before
the telecommunications line is opened.
(This restriction does not apply when the
function of the program is transmit with
conversational reply.)



l  - r , j ,  r '  ' - , 1  .

! . ;5i ia j(- l  Jt  l ! l
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Column 40 (Location of ldentif ication-Remote Station)

Entry Explanation

S Switched network. The remote station's
identif ication is located at the posirion
referenced by the syrnbolic nanre specified
in columns 4 l -47.

E Switched network. The entry in cojurnns
4l-41 is the remote station's identif ication.

blank This is a nonswitched network or a switched
network where no ID is desired tbr t l ie rernote
station.

Columns 41 -47 ( | dentif lcation- Remote Station )

Entry

alphameric

Explanation

When column 40 contains an E., this entry
is the actual identif ication sequence of the
remote station (minimurn two characters).
When column 40 contains an S, this entry is the
symbolic name of the location of the rernote
station's identif ication. The syrnbolic name
must not be an array name. If the BSC fi le is
primary or secondary, this symbolic narne must
refer to the first element of a table. (The table
may have only one element.) This ensures that
the station identification will be in storage
before the telecommunications l ine is
opened. The station identif ication can be
from two to fifteen characters, however,
the length of this field or l i teral must be
the same as the iength of the field or
l iteral in columns 33-39 (blanks in l i terals
do not count as part of the lengtir). A
station identif ication must not contain a
control character sequence (see Appendix
B). The station identif ication wil l be
translated if the BSC fiies are beils
tran slated .

i { i " .  i l  i i \ c
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Columns 48-51 (Remote Terminal)

Columns 48-5 I are used only if System/3 is to communicate
with the IBM 2770 Data Communication System or the
IBM 2780 Data Transmission Terminal (see Appendix E).
Otherwise, columns 48-51 are never used with Svstem/3
and must be blank.

Column 52 ( tTB)

Entry Exphnation

I Intermediate block check (ITB) is used.

blank ITB is not used.

Intermediate block checking can be used only if records
are blocked.

Columns 53-54 (Permanent Error Indicator)

Entry Explanation

01-99,L1-L9 A permanent error indicator should be used
LR,ll1-H9 with every BSC file. If you are using more

than one BSC file, each should have a per-
manent error indicator, not necessarily
unique.

When a permanent error occurs, the specified
error indicator and the identification indica-

Page of  SC21 -7507-5
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tor of the record causing the error are both
set on. The permanent error indicator should
be used to condition appropriate program-
ming response (for example, printing a mes-
sage or performing a controlled cancel). No
further transmission should be attempted
while the permanent error indicator is on.

Ifyou are using dual I/O buffers on the
Card System and a permanent error occurs
when the first record is received, a system
halt is issued automatically.

Disk systems only: To retry an operation
after a permanent error occurs, turn off the
permanent error indicator. The RPG II pro-
gram can then access the BSC file that
caused the error. If no error occurs, pro-
cessing continues; otherwise the permanent
error indicator is turned on again.

Keep the following points in mind when you
retry an operation:

l. The permanent error indicator is the
only indication given to the RPG lI
program that an error has occurred.

2. Any data in the BSC buffers at the
time of an error is lost.

3. Switched lines are not disabled when
an error occurs except for disconnect
sequence received or hardware de-
tected disconnect.

4. Any data passed to the user while the
permanent error indicator is on is
invalid. Unless your program recog-
nizes all data, an unidentified record
halt may occur.

A limit should be imposed by the
RPG II program on the nuntber of
times an error occurs before stopping
the program.

5 .
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blank No permanent error indicator is specified.

If a permanent error occurs on a card or disk
system when no permanent error indicator
has been specified, a system halt occurs. The
program cannot be restarted.

Note: Avoid using H1-H9 as permanent error indicators if
you wish to condition operations on the permanent error
indicator being off. Since Hl-H9 are reset at the end of
the detail cycle, they may be set offbefore the program
cycle in which the error occurred is completed.

Also, when H1-H9 is used as a permanent error indicator,
the Hl-H9 display may preempt the system halt display. If
the Hl-H9 display appears before the system display, dial
the 0 option on a disk system or restart the card svstem to
prompt the system halt display.

Columns 55-57 (Wait Time)

Entry E.rplanotion

numeric The length of t ime in seconds, l-999, that BSC
will wait with no messages being sent or re-
ceived before a permanent error condition
occurs.

blank The system convention for t imeout, 180
seconds, is used.

A permanent error results whenever the wait t ime elapses on
an idle l ine. l 'herefore, when you determine your wait t ime,
consider time the operator may require to respond to halts
and other processing interruptions, and also time the program
may require for special operations such as table searches.
computlng square roots, etc.

Nr.tte: The time limit specified applies only to d,elays
caused by this System/3 program and does not apply to
the rernote device. If the remote device does not commun-
icate with this System/3 within a 20-second period, a
permanent error condition occurs. In addition, the time
limit applies only during the transmission of a file, not
between fi le transmissions. The occurrence of a permanent
error indicates the end of processing of a fi le.

l 2

Columns 58-59 (Record Available Indicator)

Entry Explanation

0l-99, A record available indicator should be assigned
Ll-L9, to every BSCA input f i le that is to be reopened.
LR, (lf a fi le is used again after end-of-fi le has been
Hl-H9 reached, the fi le is "reopened.") See Figure 9

and Appendix F for examples using a record
available indicator. This indicator is set on
whenever a reverse interrupt (RVI) is received.

Column 60 (Last  F i le)

Entry Explanatiorr

L This BSC input file is processed only after all
other primary and secondary input files have
been processed.

blank It isn't necessary that this BSC input file is
the last input f i le processed.

Columns 61-62 (Poll ing Characters)

Entry Explanatbn

Alphameric The poll ing identif ication of this station is
needed if this station is part of a multipoint
network and the BSC fi le is a transmit (out-
put) f i le. Poll ing characters are l isted in
Appendix C.

blank This station is not transmittine on a
multipoint network.



Columns 63-64 (Addressing Characters)

l'. tttrv [.xplattutittrt

A lp l ia rner ic  The address ing  idc r r t i f i ca t ion  o f  t l i i s  s la r io l r
rs  r reec led  i1 '  t l i i s  s ta t iun  is  par t  o1 ' t  luu l t i -
p t l i r r t  uerwork  lnd  the  BSt l  f i l c  i s  r  reue ive
( iuput )  l l l e .  Adc l ress iug  charac tc ls  a rc
l i s t c d  i u  A p p c n d i x  [ ' .

b t rnk This  s t l t ion  is  r ro t  leccrv in r r  ou  l t  r t ru l t ipo in t
nc twor l ( .

, ' \ ' r . , rc . '  L . r r tc r  po l l ing  lnd  lc lc l less i r rg  ch l r -uc tc rs  i r r  Sys te  n r i .3
eoc ic :  the  uornp i leL  w i l l  cur rve l t  t l l e  c l i t f i l c tc rs  to  t l le  l i ) l - ln
lcc lu i i cc l  l r y  the  c t rde  spcc i l i cd  in  co lu rur r  1  8 .

Co lumns 65-70 (Remote  Dev ice)

( ' o l u n r n :  ( r 5 - 7 0  l r c .  u s c c l  o n l v  r l  S y s t e r r r . i - i  i s  t o  c o r n t n t r r r i c r t e
r ' r ' i t l r  t h e  t l l N , l  1 7 7 0  D r t a  ( l o n r n r u n i c l r i o r r  S y s r c n t  o r  t l r c
I l l M  l 7 E 0  D r t r  l ' r a n s n r i s s i o n ' f c r r r r i n r r l  ( S c c  A p p e n d i x  l - ) .
Ot l le  lw is , . :  co lu t t t t t s  65-70  l rc  r teve ;  uscc l  w i t l  Sys tc rn t -3  and
n r u s l  l ) e  b l u l r k .

Co lumns 71-74 (  Reserved)

Co lur r r r rs  7 l -1  1  t re  ncver  used u ' i l i r  Sys tc rn i  - l  a r rd  n rus t  be
b  L a n k .

Co lumns 75-80 (Program ldent i f i ca t ion)

f 'o iunrns  ,15-80  n t l y  con ta in  uny  charac tc ls .  
' f l r csc  

co lun t r rs
n r a v  u s c  t l r f  p r ( ) ! l f a l l r  r r a n r e  i n  t h c  c o r r t | o l  c l r c l . 0 r  L I t e y  n r a y
c o r r t r - r i r t  c l r u f u c t c f s  w h i c l i  i d c n t i l y  u  c c l t r i r r  p o r t i o n  o t ' t l r e
prog fan l .  Thc  c 'n t l y  i s  ignorcd  by  t l re  conrp i l c r .  bu t  w i l l

ap l )e r f  in  t l re  source  pro t ra r r r  l i s t ing .

F I L E  D E S C R I P T I O N  S P E C I F I C A T I O N  E N T R I E S  F O R
B S C  F I L E S

The entr ies i r r  the colurnns l is ted below are used to def  iue
r BSCA ll le on the RPG File Description Specifications
Sheet .  The entr ies in  coluntns not  l is ted are the sarne as
basic RPG.

No other RPG specification sheets are changed by BSC.
However. since a BSC progran.r nrust not be interrupted. a
B nrust  not  be entered in  colunrn -17 ot ' the RPG l l  Contro l
Card Speci l icat ions when the BSC program is  to be run on a
c i isk systenr .

Co lumns  7 -14  (F i l e  Name)

This is the rranre of a BSC fi le. The samc fi le narne must be
used on the RPG Telecornrnunicat ions Speci l icat ions Shect .

, ' \r,,rc. Look-ahcad f ields nlust not be specified lbr a BSC
f i le .

Co lumn  15  {F i l e  Type )

L.h try

I

o

C

I')rplotta tion

Th is  i s  an  input  ( rece ive)  I - i l c .

Th is  i s  an  ou tpu t  ( t ransrn i t )  l i l e .

Courbined t l le. Use C whcn your receive f l le
( ] r  t ransur i t  f i l e  uscs  convcrsa t iona l  rep ly .  Un-

l i ke  conrb incd  card  f i les .  the  acknowledgement

sent i ls a convcrsational rcply nray or nlay not

be  addcd to  t l . re  las t  lecord  rece ived.

( '  i s  a n  i n v a i i d  c n r r r ,  i i  a n  I I I N ' I  1 7 7 0  o r  I B M

1 7 8 ( )  i s  b c i n g  u s c d .

l { P ( i  l l  l l S ( ' , \  I ' r o g r r t t t t t t i n g  |  3



C o l u m n  1 6  ( F i l e  D e s i g n a t i o n )

' [ ' h is  
i s  thc  sur ] tc  AS b : rs ic  [LP( i  e rc r | r  l l tuL

l . l )  ( d i : r n a n d  I l l c ) i s  t h e  r c r l u r r e  d  c l t t f v  l o r  t r u r t s r t t i r
intarspcr,sct l  tr i  t l r  rct: t : i t ,e. LIS( A t l lcs ulso shoulu oc
clcsignu t ed ls de'ntarrd I i lcs r,vi t  i i  an1' r 'cec-ivirr[  ]) f  ol tr  alr l
w i r rc l r  does  ro r  i iddrcss  t l rc  I ISCA l - t le  s  i rnn tcd i l  i t r l y  .
For .cxanrp ic . .  i1  -vou t  BSCA f i l c  i s  de . f lncd  as  a  scc-
onc la ry  f  i l c .  thc  te lecc l r r tn tu rucu t  ious  l ine  lv i l l  bc
Opened as  soo l t  as  t i l c  l t rogranr  bcg ins .  l - l t i s  n teans
tha l  you l  war t  l i rnc  rnav  e lapse bc i i t re  1 ,11n arc  rc lc ly
to  i r , ! .occss  t l rc  l lS ( 'A  l ' i l c .  l l  r i t c  I IS( 'A  f  i l e  i s  c le l incd
as  u  dc- rnanc i  l i i c .  I rowcver .  t i r t - -  l i n r .  u ' i l l  bc  opcr rc .d
on l i ,  v i 'hcn  t l i c  l r log t 'an t  i s  rcady  lo  t .ecc ive  l ' r .o rn  t l rc
I IS( 'A  t i l c .

R ( recorc l  address  t ' i l e ' ) i s  l r r r  i r rva l i c l  cn t ry .  A  BSCA
f  i le  car tuo l  be  I  rccord  l t ld rcss  l ' i l c ,

C o l u m n  1 7  { E n d  o f  F i l e )

L n t e l  u r r  L :  r l ' c l t r i - i : r  i i i c  ( ) J t  l i l r . i l i r r r i  ( i r , i c r v c i  l i l e  i :  t o  r l c _
l e  f n t i n c . , ' . 1 - u 1 - i o b .  l ' l r e  t J S ( , \  i l l r L r l  l i l c  c r r n  l r t ,  t l r c  o r r l v
l l l c  w i t h  u n  E  r r r  c o l r r n t n  1 7 .  I l  u r t r  o t l r c r  r r r p L t l  l l l c  l r a s  u n
F .  s p c c i l r c t l  i ' c . l r r r n t i  1 7 .  t l t c i l  l l l  I I S C A  i t i p r r r  l i i c s  s i r . L r l t l
l i uvc  un  l :  i l r  co lun tn  1  7 .  

- i -hc  
l - .  i r r  i : t r l r r ; t i r r  l7  i s  nor  r l r i r r_

r l a t o r l  l t r r t  r . l i t l r o L r t  i t  w l r c l r  c n d - o 1 - l ' i l c  i s  r . e t r c l t c t l  r r n  t l r c
o t l l c r  l l i c .  t l r c  I J S ( ' A  l l l c  r i i l l  b c  c i o s c t l  u , i r l r o r r l  g i r i r r g  l l r c
s ) , s t e l l  ( ) i t  l l t e  o t l l c i  e r r d  a r r  r r r i i i c n t i o n  o t  r i , l l r i  l , . r r
l r a p p c n e  d .  l l v  u s i n g  t l r c  [ :  i n  u o ] 1 1 1 1 , , '  l 7  l o r  l l l  t i S ( ' A
input  l i l cs . ,  a l l  sys tc rns  rv i l l  conrc  to  u  succcss l i , ,  . , . , ,1 - ,y1-_ . jo l t .

C o l u m n  1 9  ( F i l e  F o r m a t )

E,n ter  an  F  ( l ' i - rcd  lcng t l i . l  t i rL  I IS( 'A  l ' i i cs .

Co lumns 20-23 (B loc l<  Length)

[ : t r t c l  t l t r ' t ; i z c  o l  t l r c  b l o c k s  o l  i l a t l  t o  b c  p r o c c s s c u  n 1 '
t l S C .  I l l o u r  B S ( ' A  i l l c s  t r s c  c t u t v c r s a t i o r r r r l  r c p l r ' .  b l o c k
l c r t g l l r  r n r " n t t  b e  t l r c  s u r r r c  l r s  r e c o r r i  i c l g l l r : o t l r c r r i ' r s c .  l t l t r c k
i r ' n g t l t  c l t r  l t c  l r  r r r r r l t i p l c  o l ' r c c o l r l  l c n g t l r .  

' l  
l r . ' n l r _ t r r r t r r r r r

b lock  lc r rg t l rs  r l c  :10( ) ( r  ( \ lo t l c l  |0  ( 'e r r l  Svs lcn t )  u r rd  r ) ( )9 t )

( N l o d c l  6 .  i V l o d e l  l 0 l ) i s k  S y s r e r r r .  N l o d c l  l l .  r r i d  N l o d e l  l 5 )

Cofumns 24-2- l  (Record  Length)

l : n l c i  t l r e  l c l t r i i t , , l ' \ ' ( ) u r  l l S ( . , \  r i , ' e r i r . l r .  r i g j t i  l u s l i l j r . r l "  i ! l
.  i l l r l l l r r r  - l  I  l - .  t t  r , r i r i  I J S ( ' , \  1 i 1 , , , ,  1 1 , s , , ' r ' ( ) l r \ , a ; \ i r l i i ) l t i i i  t i : -
p l t . .  r c c o t r . l  i : r r l l i r  i l r l ) l  l ) j  l l r e  r ^ r  r l r -  l t :  i r l r r , , i ,  l , : r t L l l l r .  l i '

I  t t t t  t l o  l l { , i  \ l ) r r r ' i l - \  l t  l L " \  i ) l ( l  l ( . 1 r 1 - 1 l l t .  t i l r  t c i . ( ) f , . i  i t r r t : i i t  l i i l

b c  L l c l l t r l l c r l  l o  / e l  o .  
' J - l t r r  

r l u r i l t r r r l t i  t c c o r t l  1 . . r , . -  I l r .  . , r r
. 10 ( ) ( r  (  \ ' l t i r i . ' l  I  0  ( ' r r c i  Svs l t t t t  )  ' , r l i l  ( ) ( ) ( ) ( )  {  \ l 9 t i r , i  { , .  \ l g t i r ' l

i 0  l ) i s i '  5 ys l cn r .  \ l ode l  l  l "  r nd  \ l o t l r : l  l  - i  ) .

, ' \ ' , r t r . .  W i r e r t  t i r c .  t l n t t s r t r t i i , . r i  r . , . i , r i i  i "  i , . l r -  L i t  ! i )  l i t ! '  r , - ' - 1 i ) r ( 1

l e r t i l t l r  s p c e i f i c l t i j o l t  i l c i d  l t r  1 i ! i  i r i ( i : r i i . t i t i .  t l t .  r . l i i l : r  t l  t i r c

l c i t t l r i r t d c r  o l  l i r c  b u i t c r  n l r \  t . , . r : , .  t .  i i r t L . - , t , . ; . "  l , r  i e ) i t l t \ .

Co lumn  32  (Add i t i ona l  A rea )

Ass ig r l  t l uu l  l , i 0  l r c l r s .  l ' l l i s  u ( ) ! r i l i | t  11 ,  11 .5s ' . . !  ' r 1111  rL  1 r  .

i ' t t t t t ' t ' r su ! i o r t u l  BS (  ; \  l ' i i e s .  A r r v  l l r - u r )h , t r .  J  i i t i i r i r r t i l  , r  . . . i i t s ! , \

t l v o  l , O  r r c l s  t ( )  b c  l t s s i g n c c l .  I l  t i t i s  t o i l r n r l  r s  i . r l : r r ; r . .  ,  ,  ,

o r t t ' 1 , ' O  l i l u : . t  t s  l r s s i g t t c r l  l r l t t i  l l t l o L r q i i l ) r l i  i \  l . ' - , i ' : i : t ' r i ; r r t l r ; , 1 -

i n g l l  .

Co lumns  40 -46  (Dev i ce )

Tl rc  c lcv ice  enr  r r  i i r r  I JSt 'A  l i l cs  rs  l iS (  A .

r \ i r , , t c . '  Or r  t l r c  N lodc l  l0  D isk  51 's rc r r i .  \4ode l  l l .  N lu t le I  r r
l u r r c l  M o d c l  1 5 .  l l r c  n r u x i r r r u r l  l u r r r b c r  o i  r r o n , l J S l ' i \  l i l c s
l i iowcd ln  l  p fogr iu l t  us ing  13S( 'A  l i l es  c lcper rc is  u t )o l l  l l te
r tu r t tbc r  o1  IJS( ' r \  f i l c - r :

N u m b e r  o f  B S C A  f  i l e s

I n  p r o g r a m

Max imunr  number  o f
non-BSCA f i les  a l lowec i

1 l

l +



DESCRIPT IONS OF BSC FUNCTIONS

T'his section describes tite functions that Systenr/3 can irer-
fornr  as par t  of  a te leconrmurr ic l t ions network.  ( . .o t r rp letc
RP(l I l progrilnrs are inclucle d to show how these functirrrrs
rna1, be used.

Programming Considerations

RPG ll First.Time Logic

RPC; l l f irst-t irne logic opens all prirlar.y ancl se c:onclarv in-
put f i les dtrring the l lrst-t inte cycle. "fhat is, one r.ec:orcl is
read from cach prirnary and secclrrclar.y input f i le betirrer
any input f i le is processed. However, <lepentling .Lrpon thc
part icuhr  appl icat ion,  you lnay want  t ( )  c le la l ,  f i rs t - t i t r re
logic  for  your  BSCA inpLr l  l i les.  you can a, :h ieve th is  by
designat ing cach BSCA input  f i le  as a c lenra ld f i le  ( I )  in  co l -
ur .nn 16 of  the Fi lc  Descr ipt ion Speci f icat iorr  sheet) .  One
BSCA input  f i le  can a lso be dcsignated as the last  i i le  (L in
col r rmn 60 of  the Telecomnrunicat ions Spcci f icat ion sheet)"

Remernbcr that an entirc BSCA input f i le ntust be receivcci
belbre another ,  or  par t  of  i rnot l ier .  BSCA inprr t  l l le  can bc
reccived.

Control Breaks and Overflow

care.  rnust  be taken wherr  t ransr ' i t t ingt  r la ta, t  tora l  t i ' re  i '
any l {PG I I  progrant  which both l rarrsrr r i ts  arrd rcccrvcs.
Due t t t  the secluence of  to ta l  ancl  r lc t tL i l  operat ions in  t l ie
RPG II Proglani Cycle. data nlav not be available l irr outpLrt
even though i1 has becn read.

Sinr i lar  cr le  n. t r - rs t  bc taken when assigni r rg the over . l low
indic l tor  i r . r  a  pr .ogrant  t l ia t  bot l t  l r .ansnr i ts  and rcccrvcs.  r \
l ro tcnt ia l  problent  ex is ts  in  that  IU,G I l .  bccause of  1he pro-
grant  r :y ,c le,  t ray t ry  t r t  t r lnsrr r i t  an ovcr l l r . r r . , ,  rccorc l  l r l t r - : r
receiv ing a rccor t l .

pa.qe of  SC21_7507-5
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Data Restriclions

.  Rerncntber  thal  / *  in  t l ie  f i rs t  two posi t ions of  a reoord
alr.r,ays signifies end-of-fi le. This applies even to data
t iansmit ted anci  received in a BSt l  proglam. Therefore,
be sure that  the use o i  l i tera ls"  co l ts tants,  or  OS or
DOS data rccords does r rot  lesul t  in  the t ransnr iss ion
(r t  / *  i ! r  the l i rs t  two posi t ions of  a record.

A/ofe.. \Vher.r a table is clurnped, a /* is gcneralcd to denote
thc:  errd of  the tabic .  Therei 'o lc ,  i l 'you dump a tablc  lo  a
BS( 'A f l le .  expect  an cnd-of- f l le  condi t ion when thc lablc
i i i rs  bcer t  lccc iver i .

r ltr 'you have the aulo-turnarouncl f 'eature ancl you are
conrntunicatirrg in transparent mode to the ItsM 27g0,
the last lecord receivecl by System/3 beforc turning the
l ine around wi l l  be b lank.  Consic ier  th is  when you spec-
if,\, r..,,,r,0 identif iers in the RPG input specifications.

Deta i ls  o l ' t ransrn i t t i r ig  data sets on the 3741 can be fount l
in the IBM Systemf -l 3741 Mottets 3 and 4 hogrammnble
l&rk Starir.tn Prograntnting ReJercnce Manual, GA2l-9 194,
or IBA,I 3741 Data Station Relbrence ll,lanual, GA2l-9 lg3.

Data Formats

Svstern/-3 RPG I I  support  use s t l te  f t t l lowing data iorntats
lor  l ransnr iss ion of  c lata, - t i rese lbrr r rats  rnust  be used when
scnding data to Systcrn/ ,3 f roni  I  CpU. The BSCA support
provides lhcse l irr thtr I{l)C l l trscr.

.  Non-t ransparcnt .  non- lT l l :
S'l 'X-data-E IX (fr 'f l l)

o  Non-t rat rspal 'cnt ,  lJ 'B:
S f X-cll t l- lT l l-cla ta-lTts-data-E1'X (I-Tts)

.  T ranspa rcn t ,  non - l ' l ' i l :
DLE-SiX-data-ETX (LTU )

e l - r 'ur rspl rcnt .  I ' fB:
I )L. l - -s l -X -dara- l I  u-DLE.Sl  X-dara- lTI l -D L [ . ] -STX_i la ra_

I :  tX ( l rTU)

r \ i r , r /c . '  l l ' f  AM ctnn() t  scnd l r r r rsparcnt  i l 'B da1a,  but  can
f ccc lvc  t r t l t spa fc l l t  l ' IU  da t l .

l )u tu  cur r  h i . :  e r t l rc r  l ' i xcd  lc r rg th  and r . rnb lockcd,  o r  b lockcd
rv i t l r  t i xcd  rc r :o rc l  l c r rg t l t .  l i '  l l - l l  rnoc lc  i s  usec l ,  thc  IT l l
c l la ] "ac tc r  r i t r rs t  p rccec le  o lc l r  record  c rccp t  the  f i rs t ,  a r rc l
s l rou lc l  r ro t  be  count r -d  in  thc  r t ' co r r l  leng th .

RP( ;  I l  US( 'A  P log rumming  i 5



Errors

If ar error occurs at either station, Systern/3 wil l retry the
operation a ma;<imum of seven times.

System/3 halts with a permanent error if i t receives:

o Art EOT while transrnitt ing

o The following sequcnce of data l ink control characters:
TTD-NAK-hOT.

RPG ll Diagnostics

Refer to the RPG I rcference rnanual t 'or your systern for
a discussion of contpile tinre RPG ll diagnostics.

Model 15 Only

Because the BSCIA program is an interrupt driven program
and cannot  be ro l led out  of  i ts  par t i t ion.  care must  be taken
when using BSCA fi les with SPECIAL fi les (where allocation
of systenr supported disk devices is perforrned) or unpre-
dictable results wil l occur. To prevent the program l'ronr
being rolled oul by allocation, the RPGTCF programmer
must  ensure that  the BSCA data managernent  DTFs and
IOBs are located 6K bytes beyond the beginning o1 the
part i t ion.

Receive Only

The receive only function allows the RPG lI user to receive
input data from a remote terrninal. The fl le rnay be either
a prirnary or secondary l l le. Blocked records are permitted.
Dual l/O areas can be used to achieve greater throughput.

The receive only fi le is defined as an input f i le on the RPG
File Description Specification and as a receive fl le on the
RPG Telecommunications Specification.

ln tlre followingreceive only program (Figure 3), a branch
officc is transnritt ing a daily sale s report to Systcm/3. The
infornration received is l isted on the printer and punched
and printed on oards. The salesuran's nante is sent on one
record. This record is followed by any nulnber of records
identifying his sales for the day. The card fi le produced by
this and other day's transmissions can be sorted and used by
another RPG Il program as data to calculate inforrnation
such as inventory control and the salesman's commissions.
The same program could then transmit this information
back 1o the branch office.

1 6



File Description Specif ications (Figure 3, part 7 )

C'ttltrttut [)escriptiott

Page of  SC21 -7507-5

lssued 24 September 1976
By  TNL :  SN21 -5428

Telecommunications Specifications (Figure 3, part I )

Otlrtmn Desciption

7 - l . l

l 5 - t 6

l 1

l 9

20-'.t7

3 :

40-tl6

SALES is  t l tc  l l le  which conta ins rhe salcs
rcpor t  rccc ivcd by th is  s tat ion.

SALI IS is  the pr inrary input  l i le  fo l  th is
prograln.

End-of-l l lc on SALES does rrot determine
cnd-ol - job t inre.

BSCA f i les a lways have a f  ixed length format .

Records are b locked.

Dual l/O arcas arc uscd.

BSCA is thc device used fbr BSCA fl les.
I IS( 'A is  a lso spcci l icc l  whcn conrrnunicat ing
wi th a dcvice at tuc l rec l  v ia thc Local  Conrnrurr i -
ca t i ons  Adap tc r .

L E 5

r8 -20

32-47

C O N T R O L  C A R D  A N D  F I L E  D E S C R I P T I O N  S P E C I F I C A T I O N S

l : r r ,  11 ; : l  ]  i , i
Fi le Descr ipt ion Speci f  icat ion

S y 0 r l ) , ) l  c

i lev i .e

SALES is the BSCA fi le for this program.

This station is part of a switched network
(S), and wil l receive messages (R). Poll ing is
not  used,  so colunn l7 is  b lank.

bB( lDlC codc (  H)  and the t ra l tsparency
fcaturc (Y)  are both used.  Autoanswer (A)
is  usccl  by the cal led stat ton.

Exp l i c i  t  s tu t i on  i dcn t i  f i ca t i o r r  seque l t ccs  a le
given for  each stat ion.  Stat ion lDs ensure
data sccul i ty  ot r  t l ic  swi tched network.

I r ) tcn l lcc l ia te b lock c l icck ( l )  is  used.

7 - 1 4

|  5 - t 7

) l

IBM

1"" ' ' " "

oTlL L^I
E P]T LT

RPG TELECOMMUNICAT IONS SPECIF ICAT IONS

",,,,,bfr]., .

I t l 'C;  t l  I ISC'A [ , rorr l r l rn ing l j



Column Descriptktrt

53- .54 fhc pe rmanenl  cr ror  ind icator  used is  99.

55-57 'I 'hc 
tclecomntunications l ine wil l be kept

,lpen for 1 20 seconds even though no
messagcs arc being sent or received. After
I 20 seconds have elapsed, a pernlanent
error condition results if the l inr: sti l l  is
not  being uscd.

lnput Specifications (Figure 3, Part 2)

Data transmitted by the remote station is received by
SALt,S.

Calculation Specif ications (Figure 3, Part 2)

If a permanent orror occurs, LR is set on to enter end-of-job
processlng.

cx?t  9094 2  u /M 050.

t  2  1 5 7 6 7 1 ? a 1 9 A O

** FFl.,_';fftiil",.. lFlElcTEltltl

I
I
i

I

I

r-- R P G  C A L C U L A T I O N  S P E C I F I C A T I O N S

|igurc 3. Reccivr: Only Progrant (Part 2 of 3)



Ottt1.;ut I:ornrat Specif ications (Figure 3, part 3)

i \  I r c l r r t r t r c l l  f t ) ( r :  c l l i l s f \  l l l  c l t . ( l f  n l 0 s r i l l l t ,  l i )  i l c  I ) f i l l i c ( i

IBM
I

OUTPUT S P E C I F I C A T I O N S

1--r- ---'--|' ) l T o r  L L r s r

{+  5 ' ,

D A T E '

I -

I
i_,- +._qaN

SPECIF  ICAT iO I {S

I  i ' r  l i  ) l  t e  i )  a l' idol ' i,,;lt;,, Iniilcjuiilvr

l l c c c n t  O n i l  l ) r o e r a r r r  ( l r a r l  3  o l ' - l )

I t l ' ( i  l l  l l S (  r \  P r ( ) g r i u n n l i n !  I 9



Receive with Transmittal of Conversational Reply

I h e  r . c c c i v e  w i t i r  t r a r r s n r i l l a l  , r 1  c o n v c l s i r t i r r r r l i  r c l t l y  i i r r r e t r o n
; r i k r l r rs  t l r , . r  RPG l l  user  [o  fccc ive  da ta  u r rd .  l v l rc r r  nccessur '1  .
to  sc r rd  u  l ccorc i  to  the  leu lo tc  tc ln r i r ra l .  Du l l  I i0  a rcas  uud
b lock ing  or  dcb lock ing  o l  t laLa  are  no t  pc f  n l r teJ .

. [ i r c  
recc i r , 'e  w i t l r  l ra r rs rn i th i  r r i -  convers l t io la l  rc l t l v  l i l e  i s

de f  ined  as  l  cor lb ine t l  i i l e  on  t l re  I i .PG f r i l c  DcscL ip t ion
Spcc i i ' i c : r i t io r rs  Shcc t  and as  a  rcce ivc  f i l c  u r i  t l i e  RP( l  Te le -
c o r i r r r r u r r i . : u I  i o r r s  S p e e i l  r c a t i o n s  S h c c t .

-[ ' l re 
l i r l i , .nvirrg progral] l  (Figure 4) is sirni lar to the re(:cive

i r l i l r . ,  p iogr l rn :  however .  the  rece iv ing  s ta t io l  car r  r row se  r id
a  i -cspo l l s r )  t ( )  the  re rno te  s ta t iou  i f ' the  i r r l i r r rna t ion  rcce ived
is  inconrp le te .

File Description Specifications (Figure 4, Part 1 )

Column Desc'ription

1 . 1 4

l 5

l b

t 1

l 9

20-21

40-46

SALL,S is a BSC fi le.

SALES is a cornbined {i le since it wil l receive
data and transmit a conversational reply.

SALES is the primary input l i le for this
program.

End-of'-f l le on SALES does not determine
end-o1-job time.

BSC files always have a fixed length forrnat.

Blocking and deblocking are not permitted
lbr oonversational BSC ll les.

BSCA is the device used fi)r BSC fi ies.

R P G  C O N T R O L  C A R D  A N D  F I L E  D E S C R I P T I O N  S P E C I F I C A T I O N S
IBM

I
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r i ;a  j f , l - i  I t f l  
; " " ; ;N ' ; " ; l

Control  Card Speci f icat ions

igurc 4.  Receive wi t l t ' f ransmit ta l  of  Conversatkrnal  Reply Prograrn ( I '>art  I  o l  4)



Telecommunications Specifications (Figure 4, Part 2)

Colunut Dest'riptiotr

l - 1 1  S A L t s S  i s  t l r e  B S (  1 i l e  l i r i  t h i s  l ) f o g r a n ) .

l 5  t 7 T l r i s  s ta t i on  i s  pa r t  o l  a  swr t c l r cd  l l c two rk
(S ) l r t d  w i l l  r ccc i ve  w i t l r  co t t v t ' r s l t i ona l
reply  ( l { ) .  I ro l l ing is  noi  uscd.  so coluntn l7
i s  bhnk .

E tsCDI ( l  codc  (E ) i s  L rsed .  bu t  t hc  t r ans -
pareucy l 'cature is  r ) ( ) t  usrrd (N ) .  Autornswer
{  A  }  i s  usc t l  h1  t l r c  c l l l c t l  \ l r l . t ( ) t 1 .

Lxp l i i i  t  : l  l r l  i r  r r i  i t l e i l  I  i  I  i r ' u t  i ,  r r r  i c ( luc | rec \  J  Ic
g iven l i r r  each s ta t io r r .  S tu t ion  lDs  ensure

dat r  secur i ty  o r r  t l r c  s rv i tc l ied  ne twork .

The peruranent  c f ro r  ind ica to l  used is  88 .

Thc  te leconr rnun ica t ions  l inc  w i l l  bc  kc -p t

open lb r  45  scconds even t l loug l l  no  rncs-

sages  a fc  be ing  scn t  ( ) r ' r ' cee ived.  A t tcL  45

seconds havc  c lapscd.  i l  p0n l ra l l cn  t  c r ro r

c o n d r t i o n  r e s u l t s  i f  t h c  l i r r e  s t i l l  i s  n o t  b e i n g

usccl.

1 8 .  r e .  t 0

32.11

5.1-54

5 5 - 5 7

RPG TELECOMMUNICAT IONS SPECIF ICAT IONS

,@ldl + r r l i  lr P

/ 5  / l i  / l  / 8  / 1 r  8 0
| , !  ,  f ; l ^ - l ^ L  l . ,
, , , r . , , ,  L l < l K i E  l r i L i Y  l

l l l r r rc .1.  I l t 'cc i \  c  rv i th Transnt i t ta l  ot  ( 'on\crsatronal  Rcpl t  I ) r i tgnrnr (  Prr t

l l

IBM

R.P(; i l  tJs( A



lnput Spe,cif icattons (Figure 4, Part 3)

L i r t c  0 ) .  t ' o l u t t t t t s  6 9 - 7 0 :  l l  S L S N I A N  i s  l b s c r r r  t r ( ) r r r  i r
r c c o r d  l r a ' v i n g  a r i  N  i n  p o s i t r o n  l .  i n d i c a t o t . ( ) 9  i s  s c t  t r n .

Calcttlation Sper:if ications lFlqrtre 4, part 3)

I l  l t  P r ' r t r t l t n c r l l  c f l ( ) l  ( ) c c u f \ .  L l l  i s  s c l  ( ) n  t ( )  i l l l . f  , ' , , r . 1 - , , 1 ' - 1 o b

i ) l  occss l l t g .

RPG INPUTSPECIFICATIONS

1  , r ,  ,  1 1  1 1  r l

p s  : '  R R L E P T - } /

":;ll l-'-- I
1 , , , r ' l i, , i
i r l

, . , , 1 ' l l , r ,

: I - f1-- - - -  i - l - r  -1-
i-rl lsnsuA,Nl i i ir l i  

r sLsMANiL l  t  r
0+l rtuneeq
131 , f lEtt l  i
Afl 'oeer ,
14 ,DEL0AT
sftgusrNo I I  i

T ]PG C^LC IJ I ,A  i  i ( J I I . . ]  SPFCIF ICAT IONS

R R E P L YI ' r : ' : ' , , r  
' , , -  

, 6 , 4  ;

'' ' l llrll'

l
i
I

**,t,..,,,1''.
I' t

' l

r l
i l

l l .

l l , ,

, r

i  . L

I

' l

I L

i

t g t t r c  4 .  R e c c i v c  \ \ ' i t h ' [ ' r i l n \ l l t i l r a ]  o 1 ' (  o n \ e r \ u t i L t n a l  l t c n l r  I ) r o g r r n r  ( l ' r r l  . l  o 1  . i )

0 1

ill

Iru]i

t . l



Otttput Format Specifications (Figure 4, part 4)

Page 0,i, l irtes I5-l6: A peruranerrt error causes an crror
nrcssage to be pr inted.

. , 1 ,

a r  : l '

( r i
l l

" l ' l

r i
t t

. , .
" l

, l l
, l l

5f.l

Pagc  06 ,  l i t t cs  9 - l  l :  When iud ica tor  t )9  j s  se t  on ,  a  co i l ver -
sa t iona l  rep ly  i s  sen t  f iour  SALES.

OUTPUT SPECIF ICAT IONS

'ORDE8 F ROI '1 '
' igRANCti. OFFICE *i

'  5 lAlLEsrt lAN'
ITE 14'

' CU^ST.OI"IER'
DEL)VERY DATE'

l ' ,

T t r M ,

UST

1i1

,29
9 7

3

* l

,?-

3,
l r .

| t t
i  [r1

' 1 .
r l i

I8M
OUTPUT SPECIF ICAT IONS

L IDA
. l

E N T R Y
, ,LAsT

:ilril 6dl€lPi.ii
T:
t:

U ]

; i , i
,,],1
" l . ll iu  
l n .

0 { i

., ', irpt"

a 7
t l

i t :
l^t 

tlu'

'

T4 I5S ING TN '
R]ECORD SENT'

i gu r c  : 1 "  l { c t r i r r .  \ \ ' i t h  T r . ans rn i t t a l  o f  ( ' on l c r sa t i ona l  Rcp l v  l ) r og ra rn  (P l r t  4  o l  . 1 )

I {P( ;  I I  I JS( 'A  I ) r ( jL r iu } ln l i r ) r



Transmi t  0n ly

. [ 1 r t ' t r r n s r n i t  
o n l y  t L r n c t i o n  r l k r w s  t h e  I { P G  l l  u s e . r ' t o

r  uu tsnr r l  l iS ( '  da t l  to  I  re lno te  loc l t ion .  l )ua l  I tO l reas
r r n t l  b l o c k i n g  o l  d a t a  c a n  b e  u s c c l  t o  l n c r e a s c  t l r r o u g h p u t .

' [ - l r c  
t l l r r s r r r i l  o r i l r ' l i l c  r s  t l c t r n c c l  a s  a n  o r i t l ) t - r l  l l l c  t t r r  t l t c

t t l r ( ,  l i i l c  l ) c s c l i p t i o r r  S p c c i l i c l t i o n s  S l r c c t  u r r c l  u s  u  t r r n s n l l t

r l c  r r n  t l r . '  R I ) ( l  T c l c c o n r r r r i r r r i c u t i o r r s  S p c c r i  i c u t i o r r s  S l t c c t .

' I  
h r s  / r a r r s i r r i l  o i i l r '  P r o s l u n r  ( F i g r r r c  5  )  i s  r c u d i r r s ,  l r r d  t l a n s -

r t r r t t i r t s  t l r c  c a r d  l i l c s  p r o c l u c c r l  l t r  t l r c .  r c L ' a i r t '  r , , i i { r ' p r o g l a r r r
r  I : i g L r r c  . 1  1  l l r c  \ \ c c k ' s  d u t l  l l r s  b e ' e n  s o r  t c c l  b r ,  s a l c s r r r l l

n a n r c .  
' f  

l r c  a n l ( ) u n t  o l ' c u c h  s r l t  l r a s  b e  c r r  p r r r r c h c d  i n t o  t l t e
r : r l c ls  e rc l  t l r c  to t l l  s l l t ' s  io i  t -ac l r  sa l t - .snran  is  t r -a r rsnr i t t c r l  to
t l rc  b r . r r rc l r  o t ' l - i c r ' .  A l t r . r  a l l  car t l s  l tave  l t cc l  rc lc l .  thc  ro ta l
r r1  l l l  su le : ;  i s  t lansur i t t c ' c l .

File Description Specif ications (Figure 5, Part | )

Colunrn DesL'riptiorr

7 - t  4

l 5

1 9

)0.)1

,tl

40-46

WKLYSMRY rs a tsSCA l l le  .

S ince WKLYSMRY is  to bc t ransnr i t tcd.  i t
l s  an  ou tpL t t  l i l c .

I ISCA f i lcs a lways havc u l i rcd lcr rgth l -ornur l

Rccolds are b l ( )ckcd.

I)ual I/O arcas are trsed.

BSCA is thc clcvicc usccl fbr IISCA f i les.

IBM
R P G  C O N T R O L  C A R D  A N D  F I L E  D E S C R I P T I O N  S P E C I F I C A T I O N S

Fi le Descr ipt ion Speci f  icat ion

1  2  l t )  l l \  l i  t l  t l  n l

' ldrl il:t:irft",, FlRlds]Mlil

i o r  l ) A M

I  i gu r . ' 5 .  l r r n r rn i t  On l r  l ) r og ren t  ( l ) a r t  I  o t ' . 1 )



Teleconrnttnications Specifications (Figure S, part 2) (1 t1111111,  Dcscr ip t io r r

5 l  l r r t c r n t c d i a t c  b ] o c l ,  c i r c c k  ( l ) i s  i r s c c i .

5 - l - 5 . +  I ' l r c  p c n n a r t c n t  c t l o l  i n d i c l t t i r  r r s c r l  i s  1 5 .

- 5 5  . 5 7  
' l  

l t c  l c . l c c o r u r r i u l i c u t i o r r s  l i l t c  r i  i i l  b c  l i e  I r
o p c r r  t r t t  7 0  s c c t r l t l s  c v c l l  1 l l ( i u ! . l l  n ( )  l l ) c s l l ! j )
a lc  bc ing  sL ' l t t  ( ) f  t ccc ivc t l .  . , \ t ' t c r  f0  soeont l :
l tavc  c l l t I s t - t i .  u  l )c f l l J I r r ' t l I  i . I  I  ( ) |  . ' { )nL l i I  i ( ) l l
r c s u l t s  i i ' t l r c  l i n c  s l i l i  i s  r r o i  b c i r r s  L r s c r l .

!npttt Specificatiot)s (Figur:: 5, ?arr 1)

L i t t t ' s  0 l - ( ) - i .  l ' i t c  i ' i r s i  c l r r r i  i . ' l , t i  c ( ) l t l l i i t s  i i i t r  r . l t , r ,  r r u r r , i i ! r
o l ' t l l c  f r ' l i l o t c  s t x t i o t i  l i l t r i  i ' ; ( ) 1 j 1  : i . : l i r l t  j . . 1 ! ' i : i r :  . r i t . r . ; t l
sc ( lur ' l t  cc s .

Colttutr,,

1 - t 4

l 5 - 1 7

l E - 1 9

l 0 - l l

- 1 j - +  /

Dcst'ri1t tiott

WKLYSMRY is  the  BSCA l i le  fo r  rh is  p ro-
gra u) .

T I r i s  s ta t ion  is  pa l t  o f  u  s rv i tc l t cd  ne t . ,vork  (S) .
a n d  w i l l  b c  t r a n s n r i l t i n g  ( T ) .  l r o l l i n g  i s  l t o r
r r s c c l .  s o  c o l u n t n  l 7  i s  b l a n k .

l : t s ( 'D lC code ( l : )  i l l l d  r l l c  r ra l ts l )a rc l tcv
l c u t r r r c  ( Y ) a r c  b o r l r  L r s c d .

A u t o c a l l  i s  L r s c d  ( S ) .  a n d  c o l u n t n s  I  l - - l  I
c o n t a i n  t l i e  s y  n i b o i i c  l o c a t i o n  o 1 '  t h e  t l i a l
l )  L r l r  ber .

S1, 'n rbo l i c  loca t io r rs  a lc  g ivc - r r  l ' o l  cac l r  s ta t ion
rdcnt i t l ca t ion  sequc l l cc .  S ta t ion  IDs  e 'nsLr lc
da ta  sccr r r i t ) '  on  thc  swi tc l ted  r rc l  rv r t r -k .
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Calculation Specifications (Figure 5, Part 3)

lf a permanent error occurs, LR is set on to enter end-of-job
pr()cesslng.

Output-Format Specifications (Figure 5, Part 3)

L ines 0 l -04:  I f  a  permanent  error  occurs.  a messagc pr inted
at total t ime identif ies the record being processed when the
permanent  error  occurred.  However,  because of  record
blocking and the use ofduai l/O areas, all the records pre-
ceding the record identif ied may not have been transmitted.

L ines 05-10:  When on,  the permanent  error  ind icator  pre-
vents the program from transmitting totals.

R P G  C A L C U I - A T I O N  S P E C I F I C A T I O N S : :-tr
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Transmit with Reception of Conversational Reply

The transntit with rcception of conversational reply function
al lows the RPG I I  user  to t ransrn i t  data to a remote ternt inal
and receive a record in  return.  The received record wi l l  be
nrade available by RPG II on the next inpur cycle.

Text rnay or ntay not be received for each block of texl
t ransnt i t ted.  When text  is  received,  the user  cannot  send
another block of text prior 1o processir.rg the received
record.  Dual  l /O areas and b lock ing or  deblocking arc not
pernt i t ted.  Matching f ic lds are not  permi t red for  rhe BSCA
file.

The transrnit with reception of conversational reply l i le is
deflned as a cornbined fi le on the RPG File Description
Specil icatton and as a transmit f i le on the RpG Tele-
con rnun i (  l t i on  Spec i f i  ca t i ons .

Program m i n g Co nsid era tio ns

1. A conversational reply is in effect forced by RpG Il.
That  is .  the reply  is  accepted at  output  t i rne.  but  i t  is
not available for processing at the receiving station
until the receiving station enters the next progranl
cycle . Wl'ren you transmit with receipt of conversa-
tional reply, then, be sure to review your progranr for
compatibil i ty with the RPG II Program Cycle. Do not
expect to process a record that wil l not be available
lbr processing or output unti l the next program cycle.

2. RPG II allows only one conversational reply for each
RPG II Program Cycle. An error halt occurs if more
than one conversational reply is received during one
program cycle. The program is then terminated.

3.  The records rnust  be of  equal  length for  both input
and output .

This progrrrn (Figure 6) is sirnilar to the tansmit only
program: however. the station receiving the transrnission
can uow send a response that  is  pr in ted on the System/3
pr inter .

File Description Specifications (Figure 6, Part | )

Colunm

I - 1 4

1 5 - 1 6

1 9

20-27

1 1

Description

WKLYSMRY is a BSC fi le.

WKLYSMRY is a conrbined fi le since ir wil l
receive records and l 'rave records transmitted
f'ronr it. WKLYSMRY is the secondary inpur
fi le.

End-of-fi le on WKLYSMRY does nor deter-
mine end-of-job tirne.

BSC fi les always have a l lxed length forr-na1.

Blocking and deblocking are nor permitted
for conversational BSC fi les.

40-46 BSCA is the device used for BSC f i les.

Telecommunications Specif ications (Figure 6, Part | )

Column Description

1 - t 4 WKLYSMRY is the BSC fi le lbr this Drosram.

15-17 This s tat ion is  par t  of  a swi tched network (S)
and wil l be transmltting with reception of
conversational reply (T). Poll ing is nor used,
so column l7 is  b lank.

l8-19 EBCDIC code (E)  and the t ransparel rcy
feature (Y) are both used.

l0-31 Autocal l  is  used (S) ,  and colunrns 2 l -31
conta in thc symbol ic  locat ion of  the d ia l
number.

32-41 Syrnbolic locations are given lbr each station
ident i f icat ion sequence.  Stat ion U)s ensure
data secur i ty  on the swi tched network.

53-54 The perrnanent  cr ror  ind icator  used is  77.

55-57 The te lecontrnunicat tons l ine wi l l  bc kept
open for 70 seconds eveli though no rnessages
are being scnt  or  received.  Af ter  70 seconds
have e lapsed.  a perntanent  cr ror  condi t ion
resul ts  i f  the l ine st i l l  is  not  being used.

RPC;  l l  BS ( 'A  P rog r r t u t l i t t t r  21
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lnput Specifications (Figure 6, Part 2)

L i l tes  0 I -01 .  Thc  f i rs t  card  rcad conta ins  the  d ia l  nunrber
o1 ' the  rcnro tc  s ta t ion  and bo t l t  s ta t ion  ident i f i ca t ion  sc-
quc l l  ccs .

L i r rcs  08-09:  A  nressage o f  f iour  I  to  50  charac le rs  i s

rece ivcd  as  a  couvcrsa t iona l  rcp ly .
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Calculation Specifications (Figure 6, Part 3)

If a perr.nanent error occurs, LR is set on to enter end-of-job
processin l;.

Output-Format Sprcif ications (Figure 6, Part 3)

Lines 0l-02: Conversational replies received are printed to
the output file REPLY.

Line 03: A permanent error causes an crror message to be
printed.

Lines 04-08: Data is transmitted from WKLYSMRY.

RPG OUTPUT SPECIF ICAT IONS

15 i6  11  18  19  80

_'J::i"fl ,,." ItiRfEltlLT?l**F[d',

Figure 6. Transmit With Reception of Conversational Reply program (part 3 of 3)



Transmit  and Receive (No Conversat ional  Reply)

Tu,o t l lcs are dcf ined,  ou! 'as an input  l i le  on the RPG Fi le
Descr ipt ron Speci l icat ions Sheet  and as a receive l l le  on the
RPG Telcqonrmunicat ions Spcci f icat ions Sl ' rect .  The other
tl le rs dcf incd as an output i l lc on the l{PG Filc Description
Speci l icat ions Shect  and as a t ransmit  l i lc  on the RPG
T elecornrnunications Specitications Sl.rcet.

l.ransmit and receive RPG BSC programs can be written
th lee ways:

1 . Transrnit a fi le, then receive a fi le.
). Receive a fi le. then lransmit a fi le.
3.  Transnr i t  in lerspersed wi th receive (Systenr /3 to OS

or DOS only) .

P rog ra m r r t i ng C o nsi de rat i ons

ln any l lSC' prograui which transrnits aud rcceives with ncr
conversat ional  rcp ly ,  co lurnns I  5  and l7-47 rnust  be ident i -
ca l  in  t l rc  two RPG Tclecomnrur . t icat ions Speci f icat ions
l i nes .

Transmit a File, Then Receive a File

Ihe receivc l l le n.rust not be defined as the primary input
l - i le  on the RPG Fi le  Dcscr ipt ion Speci f icat ions Sheet .  An
L nrust  be entered in  the Last  F i lc  Proccssed coluntn o1- the
te lecornmunicat ion speci l lcat lon.  Matching f le lds and the
record availablc indicators nrav not bc delincd for the BSC
filcs.

Systern i  3 in  th is  example (  F igurc 7)  is  a t r ibutar ' )  s tut i r )n
(pol l ing characters RR) on a mul t ipo int  network.  OS or
DOS is  the contro l  s tat ion (cent la l )  and pol ls  t l tc  s t l i t io t ts .

System/3 reads a card fi le containing part nurnbers and
number of parts required. The cards have been sorted into
ascending order by part number and are sequence checked
by specifying a matching fieid (M l) on the RPG lnput
Specifications Sheet. The parts information is transmitted
to the central when the central polls the station to see if
any data is available. OS or DOS accepts the data from
System/3 and sends back a l ist of parts that are not avail-
able. The list is printed on the System/3 printer. The L in
column 60 of the Telecommunications Specifications Sheet
causes the fi le named ANSWER to be processed after the
other input f i le. Normally, any fi le without ntatching fields
would be processed f i rs t .

RPG I I  l l s ( 'A  I ' r og ra tnn r i ng  l  l



File Description Specifications (Figure 7, part I )

C'oltrrrtrt Dast'ri7'ttiott

l . l 4

l 5 - 1 7

l 9

20-21

40.46

ANSWER and REQUEST are BSCA t l les.

ANSWER leccives mcssages;  therefore.  i t  is
an i r rput  l l le .  I t  is  the secondary input  f i le .
ar tc l  dcternt ines end-of- job t in tc .  Sincc
RLQUEST is  t ransn] i r red.  i t  is  an orr tput  f i le

BS['A fi les always havc a l ' ixed length format

ANSWER is  not  b locked;  REQUEST is
b locked.

I ISCA is  the dcvice Lrsed for  BSCA l i les.
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Te,lecornrrlunications Specif ications (Figure Z, part 2)

( ' t , l t r r r t t t  Dcut . tTt l io t t

/ - 1 . + REQUEST ancl  ANSWER ar .c  rhc I ISCA f  i les
lo l  th is  prograut .

1 - i  T i t i s  s t a t i o n  i s  p u l t  o l ' a  r n u l t i p o i r r t  r r c , t l v o r - k
( N I  ;

I { l lQL lES l  u ' i l l  bc  rnnsn r i t t e  d  ( ' I ) .  ANSWEIT
w i l l  r c c e i v c  d r r a  ( l l ) .

( l t l t t tr t t t  Deu'r i l t t iort

6 l  - 6 1

Thc tc lc 'cor r rn t r rn ica t ions  l inc  I ' r ' i l l  bc  f : c1r t
opcn to r  I  00  sccor rc ls  cvcn  t l loug l l  no  l l t cs -
sages  arc  l te i r rg  scn t  o l  rccc ive  d .  A t ' t c r  100
scconds have e lapsed,  a  pennancnt  r . r ro r
c o n d i t i o n  r c s u l t s  i 1 ' t l r c  l i n e  s t i l l  i s  n o t  b c i n g
r rscd .

ANSWER must  be  thc  las t  f i l c  p rocesscc l  (L )

because t l rc  sc r luence o f  t l r c  p rog lanr  i s
t f a n s u r i t  a  f  i l c .  t l i c t r  r c c c i v c  a  i i l e .  W r t l r o u t
t l r r -  [ -  in  co lunrn  60 .  ANSWI]R wou ld  bc
pr()ccssr'd bclbrc PARI'S. be-causc PAILTS
l ras  nra tc l r ing  rcc r t rc ls .

lL l {  a rc  thc  po l l i r rg  ch t r i . l c tc fs  us i -c l  by ' t l te

cont ro l  s ta t io i l  1o  re ( lL les t  d : r tu  t ' r ' onr  t l r i s
t r ib r r ta r -y  s ta t io l l  .

T l rc  address ing  charac tc rs  uscc l  b1 , ' l l re  co I t | t l1
s la t ion  to  reques t  t l ta t  th is  t f ibu ta i ) -  s ta t ion
rcce ivc  da ta  a re  99 .

6.1-64

60l 6

1 1

l 8 - l ( )

l0--17

5-r 5+

T l r i s  s t a t i o n  i s  u  t r i l t r r t a l v  s t u t i o r r  ( T )  i n  a
n l r r l t i l ) o i l t 1  | c n v o r k .  a n d  p o l l i n g  i s  r r s c d .

t : l lC  DI ( '  co i le ' ( l : )  a r rd  t l rc  t ransp l rcnc \
t ' c l t r r r c  ( Y ) a r c  b o t l t  u s e c l .

S i n c e  p o l l i r r g  i s  u s e d .  t l t c s e  c o i u n t n s  a r c  b l a n k

I ' l r c  p c l n u n e n t  c f r o r  i n r l i c u t o r . L r s e d  r s  r j ( r .

IBM
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lnpttt Specif ications (Figure 7, Part 3)

L ines 04-05:  ANSWER, the secondary input  t i le ,  receives
data i 'rorn the control station after REQUEST has been
transnr i t ted.

R P G  I N P U T S P E C I F I C A T I O N S
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Figure 7.  Transrni t  Then Receive Prograrn (No Conversat ional  Rcply)  (Part  I  of  4)
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Calculation Specifications (Figure 7, part 4)

If a permanent error occurs, LR is set on to enter end-of-iob
processlng.

Output-Format Speifications (Figure 7, Part 4)

Lines 0l-03: Records read from PARTS are transmitted
from REQUEST until end-of-file is reached on PARTS. and
no more data is available for the control station.

Lines 04-05: Records received by ANSWER are printed to
LIST.

Line 06: A permanent error causes alt error message to bc
printed.
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Figure 7. Transmit Then Receive Program (No Conversational Reply) (part 4 of4)
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Receive a File, Then Transmit a File

The receive file is defined as a primary or secondary file on
the RPG File Description Specifications Sheet. The record
available indicator must be blank on the ItpG Telecom_
munications Specifications Sheet.

In the following example (Figure 8) all data for a student
test given at a remote location is received by System/3.
The first record contains the correct answers and the number
of questions on the test (maximum 50). All following
records contain student answers. The correct answers and
the students answers are stored in arrays and compared.
For each question the number of students that missed the
question is then calculated and transmitted back to the
r_emote terminal as an element of the array named RES.

File Description Specifications (Figure I, Part I )

t 9

20-21

32

40-46

RPG CONTROL AND FILE DESCRIPTION SPECIFICATIONS

Fi le Descr ipt ion Speci f  icat ions

Description

GRADES and RESULTS are BSCA files.

GRADES will receive data; therefore, it is an
input file. It is the primary input file.
RESULTS is the output file since it will be
transmitted.

End-of-file on GRADES causes LR to be
set on.

BSCA files always have a fixed length format.

Both files are blocked.

Duat I/O areas are used.

BSCA is the device for BSCA files.

Column

t - 1 4

r 5 - 1 6

l 7
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Telecornmtttnications Specif ications (Figure g, part 2)

Coltrtr tr t  Dcscript iort

7 -14  GRADES and RESULTS arc  the  BSCA l i les
foi this prograni.

I  )  T h r s  s t a t i o n  i s  p a r r  o 1 ' a  s w i r c h c d  r r c t l v o r . k  ( S ) .

I6  ( ; t i r \ l )Es  is  un  input  f ' i l c  a r rd  r i , i l l  r cer iv r .
t l u r a  ( R ) .  I T E S U L T S  t s  a n  o u l p u l  t ' t l c  a n c l
r t r l l  l r L  1 1 1 1 1 1 5 1 1 r i t t r ' J  ( T ) .

In terurediate b lock chccl< ( l )  is  r rsed

- f h c  
p c r n r u n c l t t  c f f o r  i l i d i c a t o r . u s c d  i s  - 5 5 .

T I ic  tc lccou in iLur ica t io r rs  l i t r c  w i l l  bc  Ice  p t
open 1br  70  seconc ls  eve  r r  t l roue l t  no  l l l es -
sagcs  a fc  l t c inq  scn t  o r  recc ived.  A f tc r  70
seconds havc  c lapscd.  a  pcn lane l t t  cnor
c o n d i t r o u  r e  s r r l t s  i f  l h c  l i n e  s t r l l  i s  r r o t  b e i n g
tuse'cl.

5 -l-5 r+

1 7

I 3 - 1 9

l(l

-l l-.17

l ) o l l i n g  i s  n o t  L r s c d .  s o  c o l r r n t n  l 7  i s  b l a n k .

i :B( 'D IC code ( [ : . )anc l  l l r c  t ra l ts l ) l rc l t cv
t L ' a t u r c  ( Y ) r L e  l t o t h  u s c d .

At t toansrver  (A)  i s  uscd  b1 '  t l r c  ca l l r : c l  s la r ion

[ : r I l i i 1  1  \ l : l I  i (  r n  i d e r r  t  i  I  i e u t  j t , r r  : e r l r r e r ) c e s  l r r c
e r r t c l e d .  S t a t i o r i  l L ) s  e n s u i c  c l a t a  s e c u r i t v
, , t t  l l r r '  r r r  i l . l r . ' J  n t  t r r t r r  k .

lnpttt Specifications (Figure 8, Part 2)

L i r tas  0 l -0 - l :  
- f l re  

f  i l s t  reco lc l  tece ivc t l  con tur r rs  t l ie  nLrnrbcr
o f  <prcs t ions  o l t  t l l e  tes t  anc l  t l r c  co f rec t  answcrs  to  t l re
que s t ions .  T l rcse  a l ts . ,ve- rs  lu r rn  a r r  aLra1 , .  ANSAI {R.

L i t rcs  04-0-> .  , , \ l l  records  lecc ived r l te r  t l r c  t i l s t  lecord
e o n t u i | r  s t U d e n t s ' a l l s w c f s  t o  t l t c  t c s t  r l u e s t i o l r s .  

' l ' h c s e

Answe fs  lo ln r  t l t c  u r rav  S ' f  DARI I .

t { l ' ( ;  l l  l l s (  , \ r7
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Figure 8.  Receive Then Transn.r i t  Prograni  (No Conversat ional  Reply)  (Part  2 o1 3)



Calculation Specification (Figure 8, Part 3)

Lines 0l-02: If a permanent error occurs, LR is set on and
02 is set off ro enter end-of-job processing immediately.

Lines 03-09: The array containing the correct answers
(ANSARR) rs  compared an e lcntent  at  a t ime to the arrays
lbrmed by students 'answers (STDARR).  Front  these
comparisons the nutnber of wrong answers to eacli questiou
is  computed and entered in  the array RES.

Lines I  I -18:  When the cnt i re inpul  f i le  (GRADES) has becn
received and the LR indicator  set  o l t ,  RES rs t ransrr r l t ted
fronr  RI-SULTS by except ion output ,  one c lenteut  at  a r in te.
unlcss a pennancnt  error  occurs.

Output - Forntat Specif ication (Figure 8, Part 3)

L ines 01-04;  RESULTS is  t ransnr i t ted as excepr ion outpur .

Lines 05-06: A pcrnranent error caLlses an error nlessage to
be wr i t ten.

RP( ;  I I  I IS ( 'A  l ) r r s l t n r r r r i n i :
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Transmit Interspersed with Receive (systeml 3 to OS or
DOS Only)

A "transrnit interspersed with receive" program transmits
data lrom one fi le and receives data in another; the data in
the two files may or may not be related. I_hlike conversa-
tional programs, a 'otransmit interspersed with receive"
program may intersperse data several records or several
blocks at a time.

The receive file must be defined as a Demand file on the
RPG File Description Specification. The record available
indicator must be defined on the RpG Telecomrnunication
Specification. This method of transmission can be used
only when System/3 is the remote terminal that init iated
the transmission. When data is transmitted from the con_
trol station, System/3 suspends its transmit f i le to recerve
the incoming data.

Program m i n g Con sid era tion s

Once System/3 BSC has begun to process the last recorcl in
the BSCA transmit f i le, System/3 wil l ignore the record
available indicator, whether or not the last record has
actually been transmitted. When BSC accepts for trans_
mission the last record in the fi le, RpG II completes LR
processing and begins to close the file.

This rneans that after RPG II passes the last record in the
transrnit file to BSC, RPG II completes Last Record (LR)
processing and begins to close the fi le. Consequently, if
OS or DOS requests to transmit a response to a record or
block transmitted by System/3, the request is ignored if
it is a response to the last record or last block in the fi le.
If OS or DOS requests a response on the next-to-the-last
record or block in the fi le, the request is ignorecl only if
the fi le has already been closed.

The System/3 programmer can avoid problems this may
raise in a particular program by agreeing with the OS or
DOS programmer upon a special record to be adcled to the
end of the System/3 transmit f i le. This record woulcl signal
OS or DOS that System/3 has gone to end-of-job and can-
not honor a request to receive from OS or DOS, even though
that request may have just been transmitted.

Page of  SC21-7507-5
lssued 24 September 1976
By  TNL :  SN21 -5428

ln Figure !), a card l i le contairring inlorntation about a stu-
dent  test  is  read in and t ransrn i t ted to an OS or  DOS for
processing. During transrrrission, OS or DOS ntay itrte.rLupt
to send back results. Wren rhis occurs, RPG wiil turn on
record available indicator 0,4. Thc input f i le is then read
and the incoming data is printcd on the printer. Systern/3
then resumes transmission.

File Description Specificatirtns (Figure g, part | )

Column Description

7-14 RESULTS and GRADES are BSC fi les.

15 RESULTS will receive data; therefore, it is
an input l l le. GRADES will be transrnitted
and is  an output  t i le^

16 To receive data interrnittently, a BSC fi le
must be a dernand fi le.

17 End-of-fi le on RESULTS does not determinc,
end-of-job tirne.

19 BSC fi les always have a fixed lengtli forrnat.

20-27 Neither BSC fi le is blocked.

40-46 BSCA is the rlevice for BSC files.

RP( ;  I I  l l s (  A  l ) r o : r L r r t t t t t i r t r  , + l
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rl
i

f

I
I
I

Control  Card Soeci f icat ions



Telecommunications Specif ications (Figure g, part 2) 32-41 Explicit station identif ication sequences are
given. Station lDs ensure data security on the
switched network.

53-54 The pern.ranent error rndicator used is 44.

55-51 Thc telecornmunications l ine wil l be kept
open t'or 70 seconds even tltough no rnes-
sages are being sent or received. After 70
seconds have elapsed, a permanent error
condi t ion resul ts  i f ' the l ine st i l l  is  not  being
used.

58-59 The record available indicator is 0.1. lt is
set on when the remote statiou is ready to
scnd a record to be received by RESULTS.

lnput Specifications (Figure 9, Part 2)

Lines 07-09: RESULTS receives records from the remote
station. These records contain a student number and the
student 's  score.  Student  scores are calculated by the renrote
station from the data lransnritted from GRADES.

l )

I t )

Column

7 - t 4

1 7

1 8 . 1 9

20-3r

Desuiption

RESULTS and GRADES are rhe BSCA files
for this program.

This station is part of a switched network (S).

RESULTS is an input file and will receive
data (R). GRADES is an output f i le and
will be transmitted (T).

Poll ing is not used, so column l7 is blank.

EBCDIC code (E) and the rransparency
feature (Y) are both used.

Autocall is used (E), and columns 2l -3 I
contain the dial number of the remote
stat ion.
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The coded character sets for ASCII and EBCDIC
shown below. Use the set that vour adapter and
mlng sy'stem supports.

A S C l l C o d e s

Append ix  A .  ASCl land EBCDIC Codes

The data l ink control characters recognized by System/3
a re  l j s t ed  i n  Append i x  B .

are
program-

Main  S to rage  B i t  Pos i t i ons  O ,1 ,2 ,3

Main Storage
Bit Positions
4 , 5 , 6 . 7

ASCI I  and  F .BCDIC  Codes  11



i : 3 C D l C  C o d e s

Main  S to rage  B i t  Pos i t i ons  O ,  1 ,2 ,3

I



Appendix B. Data Linl(  Control  Characters

' [ ' I r c  
I o I I i I r , ' , i r r q  c I r a t i c 1 e  r s  l n d  c ] r u l a c t e  r -  s c c l I t c l t c c s  l t r r .

r c c 0 q r r i z c r l  b r  S t s t c i t r r - l  l l S [ ' A .  I , o r  t i c t u i i c d  i l t l r r r r u u t r u t r
t r r r  L ) r r t r r  l - ink  (  o r l ro l  (  l l a f .e  tc rs .  scc  ( i t ' t t t ' ru l  I i l . l i )n tMt i t ) t t
lJ i t t u ry Si.t t t L l t ro t r t t t r.\ C t u t t t t t t r t r i t'a l ir.rrrs. (i,\ 1,/ --l (X1"1

N, tn te

S t ; r r t  o f  H e i r r l i n q

S t a r r .  o f  T e t :  I

E r r t r  o f  
- f  

r . r n s n t t s s i o n  B l o c k

E n c t  o f  I  e x  r

E r t c t  o f  T r . t r r s m r s s r < t n

E n q u r r y

N r : q a I  r v e  l \ r : k  n o w l e d q e

S y n c h r o n o u s  l c l l e

D a t r  L r n k  ! s c a p e

I  n t e r r n c r l i , . i t e  B l o c k  C l t a r a c t e r

E r r e n  A c k r r l ' w l e d q e

Or lc . l  Ack  r t r , , ru le r lqe

W r i l  B e f o r r :  T r l n s m i l  P o s .  A c l <

M ; n < 1 a t o r  y  l i s c o n n e c t

F t ; v e r  s e  I n t e r  r u p t

T e m p o r  a r y  T e x t  D e l ; r y

T r a n s p a r e n t  S t a r t  o f  T e x I

T r  a n s p a f e n t  I  n t e r  r n e r l  r a  t e  B l o c k

T r a n s p a r e n i  E n d  o f  T e x r

T r r n s p a r e n r  E n c i  o f  T r a n s .  B l o c k

T r  a r r s p a r e n i  S y n c h r o n o u s  l c l l e

T r a n s p a r e n r  B l o c k  C a n r : e l

T r a r r s p a r c n l  T T D

D a t ; r  D L E  i r r  T r i t n s p a r e n t  N , 4 o c l e

E B C D I C

sct-]
S T X
ET t ]
E I X
EOT
F N O
N A K

S Y N
D L E
I U S
D L E  ( 7 0 )

t] L E,'
D L E ,
D L E  E O T

D L E O )

S T X  E N O
D L E  S T X
D L E  I U S
D L E  E T X
D L E  E T B
D L E  S Y N
D L E  E N O
D I  E  S T X  D L E  E i \ O
D L E  D L E

I \ ,4ne |non rc

S O H

S T X

El'ts
E T X
E O T
E N O
NAI<

S Y N
D L E
I T B
A C K  O
A C K  ]
WACI<
D r S C

R V I
T TI)
XSTX
X I T t s
X  E T X
X ETts
X S Y N
X  F N O
X I  T D
X D L E

A S C I I

s o f l
S T X
EI tJ
E X
E O T
E N O
N A K
S Y N
D L E
US
D L E  O
D L E  1
D L E ;
D L E  E O T

D L E . -
S T X  E N O

I ) r r l l r  l . i r t k  (  o t t I t o l  (  l l i l r i r t l f r \ 4 9
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Polling and addressing are used on multipoint, nonswitched
networks. Poll ing is a request to a tributary statlon to
transmit data to the control station (central). Therefore,
poll ing characters identifying your station must be entered
on the RPG Telecommunications Specifications Sheet for
the BSCA output (transmit) file.

Addressing is a request from central to send data to your
station. Therefore, the addressing characters must appear
on the RPG Telecommunications Specifications Sheet for
the BSCA input (receive) fi le.

Appendix C. Pol l ing and Addressing Characters for System/3

A pol l ing character  is  contposed of  two ident ica l  a lphabct ic
characters; an addressing character is contposeil rrf t lvo
identical alphabetic or nunreric characters. poll ing antl
addressing characte rs  must  be used togethcr  in  cer ta i t r  patrs .
When a poll ing character is selectcd, the cornplententary
addressing character rnust be used. when an addressing
character is sele cted, the complententary poll ing character
rl-lust be used.

Po l l i ng  and  Add re  ss i ng  ( ' ha r r c t e r s  l i r r  S l ' s t cm /3  5 I
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Appendix D. RPG l l  Teleprocessing Specif icat ions Surrrr i rary

R P G  I  I  
- I E L E C O M M U N I C A T I O N S  

S P E C I  F I C A T I O N S

(  t t l t t ; t t r t  S t r l t i t ' t  t I  .  t t  t r_t '

o I  - ( /9

0l l ( ) -9e9

I

t - l

i ' . . t  1 t lut  tu I  i r  t  t  t

I ' l r r a  n r r i n h c r

i  i r r t  t t t t r t t b t ' r

I r i c n  t i 1  i c s  i l  l c l a a ( ) n l t ] u l l t c a t l ( ) l t  s p c c i l ' i c u t  r o l

I t l c r t t i i i c s  i l  . o l l l l l c r u  l i l r r

N r i r r t c  o l '  I JS (  ; \  l i l c

l ) r r i l l  i o  l ) \ ) l l r t .  t t ( ) l \ \ \  i l c i t c t l  n e  t r r r r r l ' .

r r t L r l t i p o r r r I  r r e I \ \  ( ) r  1 . .  s r r  i 1  c l t c i l  n e l  r r  o l  I '

I  r i . l l l s l l l l l  ( ) r  l r ' e e t \ c  ( \ \ i t l l  ( ) l  \ \ , l l l r ( ) i L l

f ( ) r l \ ' f l \ i t l i ( ) l i t r l  r e | 1 1  1

I  r  r l r L i l l t r \  \ l l l l i ( r l r "  r ) o l l - i i i i ) u l l l l \

\ S (  l l . ( l o r n t c r l r  i t ' l c r r t t l  l o a s I i S . \ (  l l ] .

i ,  l J (  l ) l (

S i t ' i t c l i c - d  ( ) r  | ( r 1 .  r ) L u l u i l l  ( ) r  i t u l o  l t r t s w c r ' ' e l r l l

l ( ) c i r l i ( ) r l  o l  t l n r l  r t r t r t t l t e t  i i  l L t r t o e u l I
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RPG |  |  TELECOMMUNICATIONS SPECT FtCATtONS (Gont inued)

Colunrn

48 -51

) i

53-54

55-57

58-59

60

61-62

63-64

65-t0

7 1 - 1 4

75-80

tiubiect

Remote terrninal

ITB

Permanent
CTIOT

indicator

Wail t ime

Record
available
indicator

Last file

Poll ing
characters

Addrcssing
characters

Renrote device

(Reserved)

Program
identif ication

Entry

Blank,
2 1 7 0 , 2 1 1 r ,
2 1 7 2 , 2 1 1 3 ,
2114 .2780

I ,  b lank

01 -99 ,
L l -L9,  LR,
H I - H 9

Numeric,
blank

0l  -99,

LI .L9,  LR,
H i .H9

L

Alphameric

Alpharneric

B l a n k , 1 4 4 2 - 1 ,
1442-2,1443,
0545-3,  0545-4,
) ) t ? - t  l t l t - .

1 5 0 1 - l  ) 5 0 ) - r

5496-1, 5496-2

Alphameric

Explanation

Columns 48-5 I are used only if rhe Model l0 Disk
System, Model  12,  Model  15,  or  Model  6 is  to
communicate wi th an lBM2710 or  IBM 2780 (see
Appendix E). Otherwise, columns 48-5 I are never
used with System/3 and must be blank.

Intermediate block check used or not

Signal of a permanent error

Wait t ime specified or assumed

Indicates that the receiving station is
ready to transmit

Identif les BSCA input f i le to be processed
last

Poll ing identif ication

Ad dressing identif ication

Colunrns 65-10 are used only lf the Model l0 Disk
System, Model  1 2,  Model  15,  or  Model  6 is  to
comnrunicate with an IBM 2110 or IBM 2780 (see
Appendix E). Otherwise, columns 65-70 are never
used wi th Systemi3 and must  be b lank.

Not  used

Name of program



FILE  DESCRIPT ION SPECTFICATIONS FOR BSCA F ILES

Column Stbiect Entry Explanation

7-14 File name Alphameric Name of BSCA fi le

15 File type I, O, C Input (receive). output (transrnrr;, com-
bined (conversational); C is invalid with
an IBM 2l l0  or  IBM 2780

16 File D Demand fi le lbr transmit interspersed with
designation receive or for any other use of READ with

a BSCA fi le

17 End of f i le E, blank End-of-fi le used to determine end-of-job
time

19 File format F Fixed length

20-23 Block length Numeric Block length of BSCA fi le (sarre as rccorcl
length for conversational reply), see Ap-
pendix E for  entry  wi th IBM 2770 or  IBM
2180

?4-21 Record Numeric Length of BSCA records:see Appenclix E
length for  entry  wi th IBM 2l iO or  IBM 27g0

32 Addi t ional  1-9,  b lank Dual  or  s ingle I /O area:<iual  for  non-
area conversational BSCA fi les only

40-46 Device BSCA Device for all BSCA files

R I ' ( i  l l ' [ e l c p r o c c s s i n g  S p c c t l i c l r t i o r s S t t t n t t r a r l  5 - 5





RPG I I  te lccommunicat io l ls  prograntnr ing supports  the
IBM 1770 Data Communicar ion Sysrcnr  and rhe IBM
1780 Data Transnrissior.r Terminal as rernote tcrminals for
the Systr :nr /3 Model  l0  Disk Systern,  Model  l l ,  Model  15.
rnd Model  6.  This appendrx conta ins a descr ipt ion of  the RpG
ll specil-lcations recluired to usc the IBM 2770 and the IBM
1780. a rl iscussion of specific Systenr/3 considerarlons
which apply when using these devices. and one sanrplc
RPG II program for cach device.

Nols. Before atte lnpti l lg to write your own RPG II pro-
grar"ns for rrsing the IBM 1770 or the IBM 2780, you should
read IlllV Slfsrcrrs RcJercncc Librar.t, 51'stem Components:
IBllt 27'70 Data Comnluttic:atiott 51,stem, GAlT--l0l 3: IBhI
Sl,slcris ReJeranc'c Librar.t, IRM 2770 Sr'.r1(,/r? Swnntary.
GA27"3014; and/or IBM St,stents Re.fbrertce Librury IIIM
2780 Data Trunsmissk.ttr Tenninal Cotttponutt Dcsc:rip-
rir.rrt, GA27--1005.

RPG I I  SPECIF ICATIONS

Use of the IBM 2770 Data Cortrrnunication Systerrr and thc
IBM 271i0 Data Transntission Ternrinal affects RPC fi le
descr ipt ion speci l icat ions.  RPG l ine counter  speci f icat ions.
RPG teleconununications specil ications, and RPG output-
l i r rnrat  speci f icat ions.  Only the entr ies Lrn ique to the IBM
2l l0 nr  IBM 2780 arc descr ibed herc.

RPG File Description Specifications

For each IBM 2770 or  IBM 2780 devicc speci t ied on r l ic
RPG J'elecomrnunications Specifications slleet (scc Rp(i
Te l e t: o rr t trttt t t ic o t k t r t s Sp cc i.f ic a t i o t ts ), a ultiqu c l'ile rnust bc
defined on the RPG File Description Spccificalior.rs shect.

Columns 20-27 (Block Length antl Record Lengt:t1

The Systern/ .3 [ r lock lcngt l t  (co luntns ]0 l l )  ancl  rccord
length (colurr tns 24-27)  deterr l i r rc  the rcrnotc bul - l 'er  s ize.
For  t l re  IBM 1780,  buf ler  s ize is  a lways 400.  lbr  t l re  IBM
1770, ti le lrul-l-er size is as ftt l lows:

Systern/3 Block Size Remote Buffer  Size

< ' 2 8

> 128
128

255

Tc lecon tn run i c t t i ons  I {P ( ;  I t suppo r t  t l r en  b locks  a l l  r . cco r .ds
to ensur l  th l t  thc re lnote bul - l 'c r  s izc rs  nevcr  cxcecclcd.

Appendix E. Using the IBM 2770 and the IBM 27BO

Wherr  tn rnsnr i t t ing  to  an  IBM 1780,  no  n to re  than nvo
rccords  arc  bkrckcd i1 ' the  r .a t io  o f  b lock  length  (co lunrns
30-23)  t  r  record  lcng th  (co lu r lns  )1 )1 \  i s  less  thcn  l .  I t '
thc  ra t io  i s  g reu tc r  t l ran  l . l to  n to re  than 7  rccords  w i l l  bc
blockecl.

The IBM 1770 inser ts  a  rccord  scpafa tor  (RS)  charac ter  bc-
tween b locked records .  bu t  does  no t  per lb rn t  in tcLnted ia te
b iock  c l ieck ing .  I f  you  spec i l y  lT l l  lb r  the  tBM )770 in
t fanspar0nt  n tode.  Sys tc rn / -3  i ssues  a  d iagnos t ic .  Otherw isc .
the  spec i f i ca t io r r  i s  ignored l i r r  the  IBM 1770.  In te t .n red iu tc
b lock  ch lck ing  is  a l rvays  assumcd lb r  thc  IBM 1780.

Fo l  record  lengths  suppor ted  by  t l re  rcnro te  c levrccs  1 ,ou
arc  us ing ,  sc 'e  t l te  appropr ia te  Sys tenrs  Rcfere  ncc  L ib rar_v
manua l .

I1 'a  reco ld  rcce ivcd  by  Sys tcn t / - l  i s  shor te r  t l i an  the  r -e .cord
lcngth  spcc i f i cd  in  co lunrns  14-17.  b lanks  are  ac lded to  thc
r igh t .  l1 'a  rccorc l  rece ivcd  by  Sys tcnr /3  i s  longer  th ln  thc
rccr r rd  le  ng th  spcc i f  ied  i r r  co lunr r . rs  ) l )7 ,  the  record  is
tn lnca ted  on  the  r i sh t .

Columns 33-34 (Overf low lndicator)

An ovcr l .ow ind ica tor  r l l y  be  s l tcc i l ' i ed  l i r r  IB I \4  1770 l r rd
IBM l78 i l  p r i r r tcL  t ) l cs .

Columns 4O46 (Device)

Thc  dev i i : c  spec i t i cd  in  co lunrns  :10- .16  o1 ' thc  R l ) ( i  l : i l e '
Dc-scr ip t ion  Spc-c i f  i ca t ion  s l le  e t  i s  a l rvays  BSCA i i t r  c lc l r
IBI\,1 l77i l  and IBI\,1 1780 l i le. The uurxinrunt nuntbcl o1'
l l l e ' s  a l lo rvcd  w i th in  a  p rogr i l l l t  us ing  BSCA I ' i l es  i s  l l .

Other Entries

A l l  o the  r  va l id  t l le  descr ip t io t r  spec i l - i ca t ions  arc  acceptcd
in  a  BSC progranr  us ing  thc  l l lM 1770 or  l t sM 1780.

I  r i r r r  l h t  l l l \ l  1 7 7 0  u r t r l  l l t c  I l i \ l  l 7 l i 1 )  . 5 7



RPG L ine  Counter  Spec i f i ca t ions Columns 65-70 (Remote Device)

A line courltcr specil-ication should be given l 'or cvcry IBM llnt.t '  Rcntote Tcnninal Rernotc Device
1770 and cverrv lBN, l  l7E0 pr inter  f l le .  I1 'a  l ine counter
spcci f icat ion is  no1 g ivcn.  the over f low l ine is  set  at  60 anci  144l - l  IBM 2780 IBM 1442 Carc l  Read/
thc fornt  lcr rg lh is  sct  at  (16.  A warning is  issLrcd at  co ln-  Ihnch (card rcad)
pi la t ion t i rnc f  or  each IBM 2l l0  t t r  IBM 1780 pr inter  f i le
l rck ing a l ine countcr  speci f icat ion.  1142-2 IBM 2790 IBM l44l  Card Read/

PLrnch (card punch)

RPG Telecommunicat ions Speci f  icat ionr  144,1 IBM 27g0 IBM 1443 p i in ter

IBM 1770 f i les and IBM 2780 f i les reqrr i re r ' ,vo addi t ional  0545_- l  IBM 2i '70 IBM 0545 Card punch.
entr . ics orr  thc RPG Tcleconrntunicat ions Spcci f icat ions Model  3
sheet :  I lcr r rotc  Tcrnt inal  and Rcrnote Dcvice"

0545-4 IBM 1770 IBM 0545 Card punch.

Model 4
Columns 48-51 (Remote Terminal)

l l l 3 - l  l B M 1 7 7 0  I B M 2 2 l 3 P r i n t e r .
Ljttr.\ '  I irpluttattrttt Model I

) 170  The  re r t t o t c  l c rn r i na l  i s  an  tBM )710 .  l l  : l l - 3 - l  IBM 2770  IBM l2 l3  P r i n te r .
S1,ste nt / -3 is  t ransnr i l t ing,  the output  channel  Model  l
on  t he  IBM 1770  i s .  by  de fau l t .  ou tpu t  chan -
ne l  1 .  l 50 l - l  I t sM 1770  IBM 2501  Carc l  Reade r .

Model  I
) 711  The  ren to t c  t c r rn ina l  i s  l n  IBM 2770 ,  oL r t y tu t

chrr t t re l  l .  l50 l -2 IBM 2170 IBM 1502 Card Reader.
Model  2

)71 :  The  ren ro le  r c rn t i na l  i s  l n  IBM 1770 .  ou rpu t
charrnel  l .  5496- l  IBM 1770 IBM -5496 Data Rc-

cordcr  (card rcad)
2113 Thc rentotc tc int in l l  is  an I I IM 1770.  output

channel  3.  5496 I  IBM 1770 IBM 5,196 Data Re-
corder '  (card punch)

:111 l 'he r .enrote ternr inal  is  an IBM 1770,  outprr t
chr tnrrc l  4 .  (Output  channel  4 is  an oPt ional  lJc i 'orc t ransrn i t t ing duta f ront  Systcnr / .1.  the Systern/3 pro-
channel : i1-  i t  is  I to t  avai l lb le ar td is  spcci l icd.  grrumrer  must  dctcrrn ine whic l i  output  channels and/or  c le-
a per l l la l lcnt  cr rot  t lcct t rs . )  v ices are recessary to h is  program, and ensure that  they wi l l

be avai lablc  wl ten reqrr i red.  Dcvice select ion occurs each
l7E0 Tl 'Le I .e t t to te tcrnr inal  is  an I I IM 1780.  l inre a d i f f 'ercnt  f i le  is  sc lccted.

, \ i , , 1 c .  Y o u  c u n n o 1  s P e c i l _ v  b o t l t  t h e  I B M  1 7 7 0  l n d  t h c
IB l l l  1780 in  thc  sarnc  progrant . Related R PG Telecommunications Specifications

A dcs ignat ion  o l  t r ru l t ipo in t  (M in  co lu rnn  l5 )  and assoc ia ted
en l r ies  (T  in  co lu rnn  17 .  address ing  and po l l ing  charac tc rs  in
co lunrns  t r  I  -64)  a re  inva l id  

' fe lecornnrun ica t ic tns  
Spec i l i ca-

t to r ts  en t r ies  in  I  p logranr  us ing  thc  IBM 1770 or  IBM 1780.
Sy 's te  u r /3  can no t  t 'u i t c t ion  as  the  cont ro l  s ta t ion  in  a  rnu l t i -
p o i n t  n c l r v o r k .

A l l  o t  I ie r  l -c lecorn  r  r . run ica t ions  Spec i f i ca t ions  en  t  r i cs  a re
va l id  in  a  p rograr i r  us rng  thc  IBM 1770 or  rhe  I I IM l7 l l0 .



R PG Crutput-Format Specif icat ions

Space , rnd  sk ip  en lL ics  a re  res t r i c ted  by  thc  l I lM 1770 and
I B M  1 7 8 0  a s  f o l l o w s :

r  An e l t t ry  o f '0  o r  b lank  is  no t  sL lppor ted  in  co lun tn  lg
(Spacc  Af tc r ) :  de fau l t  i s  to  space I  a l ' te r , .

o  T h e  s k i p  c r r t r y  i s  l i n i i t c d  I o  a  m a x i r n u r t r  o l - l 1 l  l i r r  t h c
IBNI I  l l l 3  Pr in rc r .  Modc l  I  (sec  vo t r r  sys tcm l tpG I l
re lc rence n tanua l  to  en tc r  100- I  I  l ) .

.  Tape car r iage channe l  con t ro l  i s  no t  suppor tec l  (con l inc
pur r . ' l . r cs  to  channe l  l  ) .

o  Repeated  I  P  t i r r r t rs  pos i l ion ing  c tnnot  bc  used on  1he
lBNl  1770 and lBN, l  t780.

R e I ate cl Co n s i dera ti o n s

o  T I rc  IBN{  1443 Pr in te  r  spaces  once e lch  t in te  i r  i s  sc l_
cc tcd  l i r r  the  lBN, l  1780.

o  A r  c s c a p e  c h a r a c l e f  ( X ' 1 7 ' ) n l u s t  l t o t  b c  t h e  l ) r s t  b y t c
sc l l l  to  t l rc  I  BM J780 pr in te r  i f  1 ,ou  arc  t ransnt i t i i ng  in
t ra l tsparc l l t  n todc .

o  E a c l L  p r i n t e L  f o L  t h e .  I B M  1 7 7 0  a n d  I B M  l 7 g 0  r t . s c t s  t h c
in te lna l  l inc .  coLr r r t  to  I  i f  the  pr in t  f i l c  i s  rc r - rpened a t ' t c r
a  I r rLnch l i l c  has  been t ransnr i t t cd  to  an  l l lN{  )710 or
t B M  1 7 8 0 .

c  The cnc l -o l - f i l c  card  t ra r rs rn i t t cd  b1 ,  thc  549( r  Datu  Re-
cor r lc r  t }onr  the  IBN, I  1770 is  rece ivcd  by  S l .s te rn /3  as
d a t a ,

o  Sys lc r l /3  canuot  p l i r r t  the  end-o l ' -n tcd ia  characrer  r rans_
nt i t l r :d  by  the  IBM 1780.  Trans la re  th is  c l ta racrc r  t r . r
avo id  an  unpr i l tab le -charac ter  ha l t  on  S i rs tem/3 .

SYSTEM/3 CONSI  DE RATI  ONS

The S l  r t ten t / -3  RPG I I  p rogra lnn tc r  u tus t  co l ts tan t lV  be
awl r .e  o f  thc  l i rn i ts  in tposed b i '  the  IBM 1770 and the  IBM
1780 when t l ' rey  a re  used as  re l lo te  l c rn t ina ls .  For  tha t
rcason.  a  t l ro ro t rg l r  read ing  o l  thc  fb l low ing  nranua ls  i s  iu i_
pera  t l vo :

o IIltll Slslr,nrs Rc.f crotc't' Lihrar-t' .!rrsrelr Cotrrytotrt,nts;
IBXI 2770 Data Comnrunit 'at ictrt  Sl,srcnr, GAlT--3013.

o lRll Jlsroris Rt'.larurta Librury lBll 2770 Svstcm
Sutrtntor-t ' .  GAlT--10 | 4.

and/or

o Ill,M Slslon.i Rc.lcrort'c Libran, IBM 2780 Data Trons-
ntissiotr T'crnirtal Cont;tonatt Dcsc.ription, G.427-3005

-l 'he 
Svstcnrl3 progral.nlner ntusl also consider:

o Transnrit  r", i1l i  conve Lsational reply and receive with cot-r-
versa t iona l  rep ly  a rc  no t  suppor led  w i th  thc  IBM 2770
or  t l ie  IB IM 1780.

o  Transnr i t  in tc ' rsperscd  w i lh  recc ivc  i s  no t  suppor ted  w i th
thc  fBM )770 or  the  IBM 1780.

o  11-Sys tenr i  - l  lnswers  an  IBM ) l lO r t r  an  IBM 1780 in  a
swi tched ne twork ,  the  I ' i r s t  t l l e  rc fc rencec l  by  Sys tern /3
cannot  bc  a  t ransnr i t  f l l e .  Usc  a  dummy rece ivc  f i l c  to
acconmroda le  your  par t i cu la f  needs  i f  Sys ten i /3  ca l l to t
a lways  be  prograrnmed to  ca l l .

o  Wi thout  thc  au to- tu rnaround fea turc ,  the  IBM 2780
usua l ly  canuot  t r i tns rn i t  to  Sys tcn t /3  and then.  i rnnred i -
a te ly  a I ' te r  the  da ta  has  been t r tnsn ' r i t ted .  rcce ive  f ron t
Sys tenr /3 .  The IBM 1780 opcra tor  cannot ,  in  n ros t  cascs ,
rcady devices to receive in the short t inte required by
Systern/- j  to tunt the l inc around from receivc to trans-
nr i t .  In  the  absencc  o1-auto- tu rnaround,  p rogrant  Sys-
tenr /3  to  t ransur i t  and then recc ivc .

o  Spac ing  ar rd  sk ipp ing  in  t ranspa lcn t  rnode usua l ly  rcqu i re  s
nrore  t ransut iss ion  t i rne  i l ' a t r  IBM 2 l l0  u  an  tBM 1780
is  thc  rc -n to te  te rn l ina l :

IBM 1770 To spacc  or  sk ip  rnore  t l ra t r  one l ine  re -
( lu l res  a l )  cscapc  sequet rce  (cornnrand tc r
p r in tc r )  to  bc  t ransnt i t t cd  in  no i l t ra l l s_
paren l  lnoc lc  (executed  by  RPG I I ) .  Th is
enta i l s  l inc  tu r r r  a round t in rc  and ex t ra
t ransmiss ion  t in re .

IBM 1780 Tci space or skip nrttre than three l incs
requ l re  s  a l t  escape sequencc  (cnmntand tc r
p r in te r )  to  be  t ransrn i t ted  in  nont rans-
parent  n lodc  (execurcd  by  RPG l l ) .  Th is
cn ta i l s  l inc  tu r r r  a round t in re  and ex t ra
t ransrn iss ion  t in rc .

I  s i n g  t l r e  I l ] \ l  l 7 7 O  r r n t l  l l r r  l l t \ l  l 7 E 0  . 5 9



EXAMPLES

Ihe following two IiPG II progranrs provide cxrnrplcs cl '
l l re  Systern/3 Model  l0  Disk Syste.nr  or  Modcl  l l  t is ins ihc
iBM 1770 and the IBM 1780 as rentore re nnin; r ls .  T i re i l rs t
p l 'ogram t ranstn i ts  data f ronr  Systenl /3 t r t  r r i  IBIV l77i ) :  r l rc
sccond contro ls  t l te  t ransnt iss ion of  dala ihrrn ln  IBM 17.r0
to Systenr / -3.

Transnri i t ing to the lB0-4 2778 Data Communication Sys-
tem

S) ,s tcnr , l  j  l c l t i s  l i i e  lnp i r l  i i l c .  ( 'A l tD lN,  I ' ro rn  N4 l - ' ( ' LJ  I
( [ ] i g u r c  l 0 ) .  

' t i r i s  
d u l u  i o l r n s  l l l f  r ) u t p u t  f i l e .  P t j - t O N L Y .
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Appendix F'  Communicat ing with the Operat ing System Telecommunicat ions Access Method (TCAM)

i o
I

I

S v s t c l r i , i . l  r ' l l l  b e  l l a r t  o l ' l  i e l c c o r n l t u r r i e l l i o n s  n c l w o r k  r l t t t
i r c i  u t i t , r ;  the  Opcra t ing  Sys t  e rn ' l ' e lcconr r r run lca t  lo l l s  Access
\ lc i  h t r r . l  (  I  CAfu l  ) .  (  f :o r  i r i  l i i L r r i l t i on  regar .c l i r rg  TCAl \ ,1 ,  sc . r
lBt l l  , \ , , , ' . ; t t ,rr t  ' . i60 OTtcruri ,g,!-r ' rr t , i ,  lc let. . t i , t tutt iL..uit) ,s
:1ict 's:;  1IatI toi I7'( . ' . ,1I[) ( ' { | t !( ' (pIs utrt l  ! i t t , i I i r t t , .s. CC-]0_]011,
: | t t l l i J . l l ^ \ ' r ' i / r , 1 i l  - i 6 l t O 1 ; t r u t i t i . r 1  . \ ' i . s 1 r , t i i ' !  r l t , r , , t t i r i l t t t r i ( . L t ! i t . ) t L s
. !1 ' (  ( ' r . !  , l l L t t ' r , t t l  l ' l ' ( ' . l l l  l ' !  , t .q t . t y t !2 t t , t . : ;  Ot t iL l t ,u t t t l  l l t , . l  t , r t , r t r . ,L ,
. \ ! u t r t t i t , )  .  ( ; ( ' l ( l - 1 0 : +  )

Svs tc r r r l ' - i  eorn t r r rLn ica les  rv i t l l ' l [  4 . \ ' l  i i l  l l r c  sunrc  r i r , \  i i
e  o r r r rn r . r . r i c l i te 's  r i ' i 1 i i  l r r r r r thc i  S t ,  s te  rn i  - l  cxccp l  i l r l t  i t  c lnno l
cxr i l tn i l r t  uonvc ts l l ro r r l t l  r i i i : ssagcs  r t i th - l 'CA j \ , !  .  1 - l rc  Sv ,s tc rn , /J
l - 1 f ( ) l l f i l i l ) l 1 l c 1  r r r a l ' o r r i t ' l l p p t r ) \ i 1 t t t r '  \ ( , l l \ L . l ) l l l r ) l t 1 l  i l o d e ,  b y
t i s i n g  l l l P ( i  l l .

T  l rc  RPt .  l  l  i cc l tn ic ; t rc  l - t r i  ;1  p1 ,1 ,  r r  iu iu t t r rg  e t r r r r  r -LSat to iu i l
i t t o t i C  i 0 l t s i S t s  r i l '

{ . Js ing  t l t c  RF.AI )  opcr l t io t r  co i l c  to  rccc iv r -  d l t r  lnd  l l r c
E X (  i P T  o p e  l l t i o n  c r ) d e  l r )  t r l r r s r n i r  c l l t , r .

lnd ldu l i l tg  l l  t f l l l sn t i i  o r  u  l ccc ivc  o l rc ra t i t rn  v i l  
- fCAi l l  

t t t
i l t c  S y s t c n t , r . 3  p l ( ) ! r l r n l  s o  i i u r t  S y s t e r n j - i  l v i l l  p c r l i r r r r r
l i r c  l p p r t r p r i t L t c  I J S ( ' A  t r a n s r r r i t  o r  r c c c i v c  o p c r a t i o r r .

l r rs tc ld  o I  us ing  o l ]c  c r )n tb i l t c ( .1  t ' i i e  l i t r  l fa i t s in i l t i r rg  l r r rc l  rc -
cc iv ins  d i i t l i .  thc  RP( ;  l l  t cc l ln i ( lue  l ' t ' qu i fe .s  two f l l cs .  a  c je '
r n a t t c l  l l l c  l i t r  i r i p u t  l l o r u  t h c  B S (  A ,  r n d  u t r o l l r c r  f  i l e  i ' o r . o u t "
pu t  to  thc  i iSCA.

f l rc  lb l low ing  t rvo  sunrp le  i l rog , r i l l l s  t r -s t '  the  t l l rG l l  t ce l r -
r i c1Lrc  t t r  appror i rna te  co l tvc rsa t ion t r i  r r rodc .  S l ,s lcnr i - i  rs
the  pr in rury  s l t t ion  i r r  t l r c  l i r s1  sanrp ic  I r fo r l rxn l  (Sys le  rn i , i
tn t l in tes  t lansn ' r i ss ion  to  TC 'AM) ;  Sys tc r t r l -3  i s  lhc  r r ' i r ro t t t
s tJ t ion  in  t l ru  scconc l  sarup le  p fog lau l  (T(  A I , l  in i i r l tes  l i l i n : -
ir issiotr to Srr. 'stern/.3 ).

(  o n l l l L l l l c l t l l l l r  u  i t l t  t h c  O p t r \ l c t l r o r i  ( I ( , \ \ l t  6 5



SYSTEM/3 TO TCAM

Sl,steur/.3 rransmits to TCIAM (Figure 12) the answers (Y or
N) that str.Ldcnts havc given ol1 a test. TCIAM deterntines
rvhich ansivers are correct and which are nol. and then re-
turns the resul ts  to Systern/3.

File Description Specifications

Systenr i3 reads studenl  answers f rom MFCUI.  The
answers wi l l  be r ransnt i t tcd to TCAM. MFCl TAB is  a
table fi le containing station ID's. ANSWER and RESULTS
are r.rsed to transmit and receive, respectively. RESULTS
nrust  be a r leurand t i le  (D in coiunrn l6)  because the READ
c,pcration i:ode wil l be used to receivo records to the f i le.

Extension Specif ications

MFCl TAB conta ins the tables TABME and TABYOU.
TABME is the Systern/3 station lD;TABYOU is the TCAM
stat ion ID.

I!M
R P G  C O N T R O L  C A R D  A N D  F I L E  D E S C R I P T I O N  S P E C I F I C A T I O N S
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u,*@l.' il:t:il,,,,, El{rlo:ld

96
q

Fi le Descr ipt ion Speci f  icat ion

RPG EXTENSION AND L INE  COUNTER SPECIF ICAT IONS
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i gu r c  12 .  S l  s t e  n r i  3  t o  TCAM (Pa r t



Telecomnrunications Specif icat ions
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Input Specif icat ions
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Calculat iorr Specif icat ions

S . V s t c n t , /  j  r c c t l r L l s  t l l e  t r i t n r l i e r  ( ) i  i r . s l 5 l l i r r j : i i l i l 1 i l t j  t , r  i t  \ l t
I o l  c l r i r c r . ' 1 i o t t  l ' l t e  t c : ; i ;  l u e  t t a n s t t t i l I c d  t - , \ ' i x ( t a l ) t i r ) t r  { ) u 1 ,

l ) t l 1  1 o  i l i c  I 3 S ( ' , , \ .  5 1 ' s t c t t t i - l  i c e c t i ' c t  i r i s i t : l  t i r c  l t l : A i )
ope l l t i ( Jn  cor l t ' )  rcs r r l t s  l lo r i t  I ' ( 'A l l l  u l ) t i l  Svs i t 'n t . , . i  r r : i i : l t cs
cnc l -o l ' - l ' i l i :  r r r i  IL I lS t lL ' [S .  Svs tc rn / -3  sc ts  i r r , i i r - . r r to rs  r r l l  u t
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Ourput- Format Specif icat ions
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tc l t t l  l ' t ' t r t t t  t l r c  c l rd  rcadc l .  l r td  recc ivcd  f ' l g r1  t Ic  BSCA.
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l ( , , \ N ' l  ( w r t h  a r r  ' l i ' ) w l l e r )  n ( )  r n o l c  r e c o r d s  r v i l l  b c  s e n t .

TfiM
i

t f P C  C A j - C l l L , 4 . i r f r l \ r  q P t : C l i  l C A T l O N S

I

| '

: l

l t t

t a  ) l ;  t ;  ] n  i ' t  t l

l r:;l ;;,,,, ls Sllloliicl
I

, i l

@F,

-l
_ 1

Ir l
. l

i
i

. l

l
I

j

I

1  ' '

i ' i
i { i
i i
i " ,
i . i
l , ' i' t i

l . I
l , , l
i . . i

1 " r
i ' ' l
1 , .

. l ' - r

\ \ l  ( l ) r r r  i  , , 1  . 1  |

t , " , . , " , "

FN''



?li,',vo

- - - : - - t ;_ :  _ l_  _

inT"r"f eD,
I E C E T V € D '

'  S E N T :  .

i l
i

t l
l i
i

i- 
i i-
i l
I

zP] i ,  ANshlER.s
1" r_ l  i '  A  rJD RE 5u

t l
i

3 O l  l ' r o T A L  R E
1 ( l  i

t i

, i  l '  ̂ '
z6l i
) R l  i* " l l

1s) I
zq  I ' TRANS^1 I r

I

i l
i 1 i

R P G OUTPL IT  SPLCIF ICAT IO IJS

1 .  l r l . "  i l

I ' rl l l

I
R A N S

T 5 R

oRos

F N ,

-,:.-l

T R P

L I :

c o F

T F t ]

O U T P U T  S P E C I F I C A T I O N SRPG

lll;1, lslslrloirrcl

IBM
1, , ,
f , , , , ,

o

i r u r c  I  l .  S i  s t cn r i l  r o  
' I ( 'A l \ l  ( l ) a r t  . l  o t  . l )

lr
i,i

l']o'"
i"'
ln,e 

s u

I
]^  ̂ " .

lruun,c

il1,

N5:WERS

l l l l l : '  \ \  l l l l  l l l !



TCAM TO SYSTEM/3

System/ -3  rece ives  f ronr  TCAM (F igure  l3 )  the  answc. rs  (Y

or  N)  tha t  s tudcnts  l iave  g ivcn  on  a  tes t .  Sys tc rn /3  c le  tcL-
nr ines  rvh ich  answers  arc  cor rec t  and wh ich  ere  l lo t .  and
theu re tu f l t s  the  resu l ts  to  TCAM.

File Descript ion Specif icat ions

N4FCDUIVIY is a durlnry l l lc and serves only to begin thc
RPG I I  cy ,c le .  MFCUI  is  a  tab le  l l l e .  con ta i r r ing  s la r ion
ID 's  and a  tab lc  o1 ' thc  cor rec t  a l tswers  lb r  thc  tes ts  be ing
processed.  ANSWITRS and RESULTS are  I ISCA l l les  uscd
1o recc ive  and l ransnt i l .  rcspec t ive ly .  ANSWERS n tus l  be
a c iemanc l  f i l c  (D in  co l t r rnn  l6 )  becaLrse  the  READ opera-
t ion  code w i l l  be  used to  rece ive  rcco lds  to  the  1- i l c .

Extension Specif icat ions

' fhe  
t l rs t  reco ld  f ronr  MFCLI  I  c i )n ta ins  s ta t io l l  ID 's .  l ' hc

sccond rccorc l  1 l 'o rn  N{FCLi  I  i s  u  tab le .  MASI  .  c ( 'n l r ln lng

thc  cor rcc t  answcrs  lb r  the  tcs ls  t ( )  be  processed.  
' l ' r v r r

x r r r y s .  A N S  u n d  R F . S ,  w i l l  b c  b u i l t  d r r r i n g  c r c c u t i o n  o 1 ' t l t c
progra l l ) .  ANS lv i l l  con la i r )  a l rswefs  r .ece ' i vec l :  l l L - .S  w i l l  con-

t l in  t l r c  rcs r t l t s  o l  r  co l l lpar ison  o f  t l t t '  answcrs  rccc ivcd  t i r

t l te  cor rec t  answcrs  in  N{AS' I .

IBM
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Telecommu nications Specif ications

ANSWERS and RESULTS are receive and transmit f i les.
respectively. Both are part of a switched network.

Input Specifications

ANSWERS receives dara f rorn TCAM. The character  .E '

wil l identify the last record to be received (columns 26-21).
MFCDUMY contains no data but merely begins tl-re RpG II
cyc le and sets on indicator  39.

RPG TELECOMMUNICAT IONS SPECIF ICAT IONS
IBIfi
f'

I  i r u re  13 .  fCA l \ , 1  r o  51s te rn7 .1  lPa r t

l
T ; ]r 1

of .5)

/ / 8 i 9 8 0

, - .Op, ,_  : , . , '  " .  t rc i r lo5E

RPG INPUTSPECIF ICAT IONS

1  2  / 5 / 6 / r / 8 t ) 8 0

".,bE,' i::llxl",,, l{ctigl{t
Fu,.hn( f;,*all f IT l [ lM;;d.;";,; ]
' . ' . . , ' .  

I  p , , . .  :  I
t t t t  -

(  o t r l t t t t t n i c r t i ng  w i t h  t hc  Ope ra t i ng  S l , s t c r r r  T r : l eco r r r r r r r n i c l r l i ons  Acccss  l \ l c t ho t j  ( l ' (  A \ l )  1 |



Clalcu lat iorr Specif icat ions

A1 teL  rcad ing  MFCDIJMY,  Sys tern /3  rece ives  a  l ccord  to
ANSWERS.  pr in ts  the  record  lecc ivcd  (by  cxccpt io l t  ou t -
pu1) .  de ter ru ines  wh ic :h  o1 ' the  answers  rece ivcd  are  cor rcc l
(by  conrpaL ing  t l i cn t  1o  the  lnswers  in  N, lASl ' ) ,  i l nd  the l t
p r i n t s  a n d  t r a r r s n t i t s  t h c  l e s u l t s  ( b y  c x c c p t i o r )  o u t p u t ) .
A l ' t c r  cac l r  record  has  bccr r  p rocessed.  Sys ten t /3  p rcparcs

f .u r  thc  r rc r . t  RP( ,  I l  cyc le  by  se  t t ing  o l  f  in l l i cu toLs .

Sys tenr / -3  cont inues  to  rece ivc  and process  unswcrs  r rn t i l

rhe  las l  rccord .  idcn t i l - ied  by  'E ' .  has  been proccssed.

Output- Format Specif icat ions

Sys tenr /3  p r in ts  tnd  t rans tn i ts  da ta  by  ercept ion  ou tpu t .
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RPG II telecommunications programming supports the
IBM 37,11 Model 2 Data Sration, rhe IBM 314l Modet 4
Programmable Work Station, and the 5230 Nlodel 2DaIa
Collection Controller in comrnunicate mode as a remote
device via the BSCA on the IBM System/3 Model 6,
Model  8,  Model  10 Disk System, Model  12,  and Model  15.
The 314l and 5230 are also supported when locally attached
to the System/3 Model  6,  Model  l0  Disk System, and
Model 15 via the Local Communications Adapter. In
addi t ion,  remote and local  at tachment  is  supported v ia
the Integrated Communications Adapter on the IBM
System/3 Model  8 and Model  12.

This appendix contains a description of the RpG II
specifications required to use the 3i4l ancl 5230
(identical to specifications used to receive from a 3j4l
without expanded comntunications) and three sample
RPG II programs.

It is recommended that only one data set be transmitted
from the 3741 during the execution of an RpG II pro-
gram. I1'more than one data set is transmitted, erroneous
records may be passed to the RPG II program. Data sets
with different record lengths are not permitted, since
only one BSCA input f i le can be defined.

For more detailed explanation of transmitting data sets
ot 3141. refer to the IBM Systeml3 3741 Models 3 and 4
ho grammable l4/ork S tation Pro gramming Reference
Manual, CA21-91 94, or IBM 3741 Data Station Reference
Manual ,  GA21-91 83.

A 3141 with an Expanded Cornmunications Feature (Fea-
ture 1680) has a maximum buffer size of 512 bytes.

The Operator ldentif ication Card Reader Feature (Feature
5450) and the Expanded Communications/Multipoint Data
Link Control Feature (Feature 1685) on the 3741 are not
supported by System/3 RPG II.

Note: 11' an RPG II program is communicating with a3741
and an error occurs on the 3741, the System/3 could loop
on I/O attention. To prevenl this, the RPG II program must
use the permanent error indicator to force the application
prograrn to end ofjob or other non-BSCA operations. The
user program should print a message if this occurs.

Pase of  SC21-7507-5
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Appendix G. Using the lBl/ l  3741 and IBM 5230

RPG I ISPECIF ICATIONS

Use of the IBM 3741 affects RPG II f i le description
specifications, RPG II telecommunications specifications,
and RPG II output format specifications. Only the entries
unique to the 3741 are described here.

RPG ll File Description Specif ications

Only two BSCA fi les are allowed (one input and/or one
output) per RPG II program. If two BSCA fi les are used,
the input f i le must be processed completely before pro-
cessing the output f i le.

Column l5 (File Type)

Entry Explanation

I This is an input (receive) file.

O This is an output (transmit) f i le.

Columns 20-23 (Block Length)

When using an RPG II program to communicate with a
3741 without the expanded communication feature, the
maximum block length is 128 bytes.

When using an RPG II program to transmit to a 3741 with
the expanded communications feature. the maximum
block length is 512 data bytes plus a number of IRS
(interrecord separator) characters equal to the blocking
factor" The IRS characters are stripped by 3741 hard-
ware so the block wil l f i t into a 5l2-byte buffer. When
using an RPG II program to receive data from a 3741
with the expanded communication feature, the maximum
block size is 5 I 2 bytes. This block contains the data
records as well as the record separator characters piaced in
the 3741 buffer before transmission. The RPG II program
may remove or ignore the IRS character. See Expanded
Cornmunications Feature in the IBM 3741 Data Statbn
Reference Manual, GA2 I -9 183.

Note: When the 3141 is in ECB transrnit mode (J) it
wil l block records. including the IRS characrers, to get
the maximum number of  records inro a 512-byte buf fer .
An X'1E'  must  be used as the IRS character  when
transmitting to the 3741 (see Figures 16 and l8).

Using  the  IBM 3741 75



Columns 24-27 (Record Length) RpG ll Telecommunications Specifications

Maximum record length is 128 data bytes (129 bytes, which The 314l f i les require some restrictions to the telecom-
includes the IRS character, if expanded communications munication specifications. Only the columns affected are
feature is used). l isted here.

Column Entry Not Allowed Desciption
Columns 40-46 (Device)

BSCA is specified when 3741 attachment is via either the
Binary Synchronous Communications Adapter or the
Local Communications Adapter.

A, U ASCII

Transparency (Not
allowed when the
3741 is  at tached v ia
the Local Communica-
tions Adapter)

ITB

Columns 61-74 must be biank.

RPG ll Output Format Specifications

Columns 17-22must be blank.

l 5

t l

l 8

t 9

M

T

Multipoint network

Tributary station on a
multipoint network

5 2

7 6



EXAMPLES

The lbllowing RPG II programs provide examples of the
Systern/3 Model l0 Disk System. System/-3 Model 12, and
Systerrr/3 Model I 5 using the 3 ,141. The first program
transnrits data front the System/3 Io a 3741, the second
program receives data from a 3141, the third progran
transrnits data to a 3741 with the expanded comnrunica-
tions feature using the expanded comrnunications buff 'er,
and the fourth program receives data from a 374t Model 2
and receives a status message.

I81 t , , , " , . " , , . . " ,  
" , , !ne$  

Mach,ne  co ,oo ia ,on
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Transmitting to the IBM 3741

System/3 reads the input f i le CARDIN frorn MFCUI
(Figure 14). This data forms the output f i le BSCAOUT
tlrat is transmitted, using the BSCA, to a 3741. The 3741
writes the data on a diskette. The printer f i le is used tcr
indicate normal end of job and any errors.

RPG CONTROL CARD AND FILE DESCRIPTION SPECIFICATIONS

RPG TELECOMMUNICATIONS SPECIFICATIONS
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l l ece iv ing  f rom an IBM :3741
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Transmitting to a3741 with Expanded Communications
Feature

This program (Figure l6) shows the BITON and BITOF
coding needed to generate the interrecord separator
character to separate records when transrnitt ins data to a
374 I using the expandecl communications feature.

System/3 reads the input t i lc DISKA from DISK. The RpG
II program will then attach an IRS (interrecord separator)
character to each record in this fi le. This forms the output
fiLe T3741 which is then transmitted, using BSCA, to a
3741 . The PRINT fi le is used to indicate any errors and
a total card count at end of lob.

Using RPG II in Communication Between a System/3 and the IBM 3750 (World Trade Only) 80.1
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Rece iv ing  a  S ta tus  Message f ro rn  an  IBM 3741 Data  Sta t ion
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Appendix H. Using RPG l l  in Communications Between a System/3 and the IBM 3750
(World Trade Only)

When a System/3 is connected to an IBM 3750 Switching
System, the RPG II telecommunication program must be
used to code the application programs allowing message
exchanges between the two systems. The application
program can be written for message exchange related to
the following 3750 functions:

1. Call recording

2. Contact monitoring under data processing system
control

3. Inquiry to data processing system with recorded
answer

4. Real t ime data collection to data processing system

5. Recorded announcement to extension under data
processing system

6 Transfer of recorded data to data processing system

Comrnunications between the System/3 and the 3750 are
binary synchronous, point-to-point operations in trans-
parent mode. Only the EBCDIC code can be used. The
System/3 operates as a transmit and receive station.

Programming Procedure

On each end of file (EOT) received from a flle, the RPG Il
program must switch to read the other input f i le.

z .

I . The input f i les wil l be defined as receive fi les on the
RPG II telecommunications specifications.

The output file will be defined as a transmit file on
the RPG II telecommunications soecifications.

The exit frorn the RPG II program can be taken
when the stop message is received.

The rernot device field of the t{PG II telecommuni-
cations specification must be left blank. The 3750
is considered to be a processor by System/3 RPG II
BSCA.

*̂ .

Using RPG I I  in Communicat ion Between a System/3 and the IBM 3750 (World Trade Only) 9 1



92



1'his appendix is intended for a person wlio is kr.rowledge-
rb le  about  BSC l ine  pro toco l .  Th is  person shou ld  l tave  the
lo l low ing  in lb ln ta t ion  to  :

.  Wr i tc  u  p rog fanr  1 'o r  the  re t ) io te  loca t ion  to  in te r f l ce
wi th  Sys tern /3  RPG I I

o Wlitc i t  progrant lbr the Systenri -3 to perlbr.nr a spectl ic
sequeucc  o f  l ine  pro loco l

- l ' he  
appc 'nd ix  shows RPG I l  B i ru ry  Syno l r ronous  Cornnrun i -

ca t ions  (  [ iSC)  l ine  p lo toco ls  and ind ica tes  w l r i ch  ones  are
pe r ib ln tc rJ  au to tna t ica l l y  and rvh ic l t  o r les  r l l c  l {PG l l
p rogran l  con t ro ls .

[ : l ch  S l  s ten l - ]  t lansrn iss ion  o f  da ta  over  t l )e  couturun iea-
t ion  l inc  i s  equa l  to  BLOCK SIZE on the  BS[ 'A 's  F i le
Descr . ip t ion  Spec i f  i cu t ion .  Thc  s izc  o f  t l i e  d l ta  b locks  rece iv
cd  by  Sys ter l / - i  i s  con tLo l led  by  the  t ransur i t r iug  s ra t ion .
( ' f  he  as tc r isk  in  the  Sys tcnr , . , l  So f twaLe/Adapter  uo lun tn
indrca tes  Jus tonre f  cod ing  Iog ic .  )

Appendix l .  System/3 RPG l l  Interface to BSC Line Protocol

Mrlc .  DLr r i r rg  thc  execut ion  o f  an  RPG l t  te le  conr ruur r i ca t io r r
p fogrant ,  BS[ '  ou tpu t  da1a rnanager -nc ' r r t  de lays  t r : lus rn tss i t rn
o l  each b lock  o l 'da ta  r - rn t r l  thc  ncxr  b lock  is  rcady  to  be
t ransnr i t t cd .  Th is  dc lay  i s  necessary  to  a l low data  rnanagenrent
1o  p lacc  the  proper  l inc  cont r .o l  c l ia lac tc r  (ETX)  o r r  t l t c  las t
b lock  o f 'da ta  to  be  t ra r rsnr i t ted .  For  cxantp le ,  I l te  Transmi t
Llult iple FJlcs clrart slrows t l te last data block of l i lc I  beirrg
t fansn i l t ted  rs  u  rcsu l t  o f  the  uscr  p rogran l  rcques t i l tg  ou tpu t
to  BSC l l l c  r r .
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' C r t t s e s  
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Arltlr setl ENA

"  l n p u t  B S C  f  i l e  n
( a u t o m d t  r c  a c k r r o w l e d g e )

L i n e  i n i t i a l  i z a t i o r - r  ( a u t o m a t i c )

* C a u s e s  
e n d  o f  f  i l e  f o r  B S C  f  i l e  n



Rece ive ,  Transmi t

Cont ro l  T ransmi t /
Rece i  ve  Sta t ion System/3 Software/Adapte r

A( / r / r  SC( /  t l \U L i n e  i n i t i a l  i z a t i o n  ( a u t o m a t i c )

"  I n p u t  f r o m  B S C  f  i l e  1

PollrngserT ENO

* C a u s e s  
e n d  o f  f  i l e  f o r  B S C  f  i l e  1

* o u t p u r  
t o  B S C  f  i l e  / l

( A u t o m a t i c  a c k n o w l e d g e )

L i n e  i n i t i a l i z a t i o n  ( a u t o m a t i c )

' E n d  
o f  j o b

Sys ten r / 3  I {P ( i  I l  I n t c r l ace  t o  BS( ' L i ne  P ro toco l



P O I N T  T O  P O I N T  S W I T C H E D  L I N J E
l D  S E O :  S W I T C H E D  L I N E  S T A T I O N  I D E N T I F I C A T I O N  S E O U E N C E  O P T I O N A L

Receive, System/3 Answer Station

System/3 Software/Adapter

L ' n "  r r t i t i a l  r z a t i o r t  ( i i u t o m d t i c )

' l n p u t  
f  r o m  B S C  t i l e

( a u t o m a t i c  a c k r r o w l e d g e  )

' C a u s e s  
e n c l  o f  f  i l e  f o r  B S C  f  i l e

Sys tem/3 Transmi t  S ta t ion

l D  s r : r t  I  E N O

l l D s e q l  a s 6  +

D L E  E O T



Receive, System/3 Catling Station

Transmi t  S ta t ion System/3 Software/Adapter

l l D s e q l  E N o  r + >

I l D  s e q ]  A C K

L i n e  i n i t i a l i z a t i o n  ( a u t o m a t i c )

*  
I n p u t  f  r o m  B S C  f  i l e

( a u t o m a t i c  a c k n o w l e d g e  )

<T DLE EOT * C a u s e s  
e n d  o f  f  i l e  f o r  B S C  f  i l e

Sys t cm/3  RPG I l  l n t e r l ace  t o  BSC L ine  P ro toco l  103



Transmit,  System/3 Answer Stat ion

Sy s tem/3 Rece ive  Sta t ion Svstem/3 Sof twa relAdapter

L I D  s e q l  E N O

l l D  s e q l  A C K  r >

I  i n c  i n i t i a l i z a t i o r r  ( a u t o m a t i c )

' O u t p u t  
t o  B S C  f  i l e

( a u t o m a t i c  a c k n o w l e d g e )

D L E  E O T

' E n d  
o f  j o b



Transmi t ,  Sys tem/3  Ca l l ing  Sta t ion

Sys tem/3  |  Rece ive  Sta t ion System/3 Sof tware/Adapter

L i n e  i n i t i a l i z a t i o n  ( a u t o m a t i c )l l D  s e q l  E N o  +

l l D  s e c r  I  A C K

' O u t p u t  
t o  B S C  f  i l e

{ a u  t o n  r a l  i c  a r ; k  r  r o w l l d g e  )

D L E  E O T  +

*  
E n c l  o {  y o b

S l r t e r u / . 1  l ( P ( i  l l  I r r t .  r l ; r , , '  l , '  l i s (  l . r t r '  l ' r , , t ' , r ' , ) l



Transmi t /Rece ive ,  Sys tem/3  Ca l l ing  Sta t ion

Rece ive /Transmi t  S ta t ion System/3 Sof twa relAdapter

l l D  s e q l  E N o  t +

< -  l l D  s e q l  A C K

L i n e  i n i t i a l i z a t i o n  ( a u t o m a t i c )

' O u t p u t  
t o  B S C  f  i l e  1

( a u t o m a t  i c  a c k n o w l e d g e )

*  I n p u t  f  r o m  B S C  f  i l e  n
( a u t o m a t i c  a c k n o w l e d g e )

L i n c  i n i t i a l i z a t r o r r  ( a u t o m a t i c )

' C a u s e s  e n d  o f  f  i l e  f o r  B S C  f  i l e  n<T DLE EOT



Transmi t /Rece ive ,  Sys tem/3  Answer  S ta t ion

Rece ive /Transmi t  S ta t ion System/3 Software/Adapter

l l D  s c q l  E N O

I  lD  seq 1  ag6 r>

L i n e  i n i t i a l i z a t i o n  ( a u t o m a t i c )

' O u t p u t  
t o  B S C  t i l e  1

{ a u t o m a t i c  a c k n o w l e t l l e  }

' l n p u t  f  r o m  B S C  f  i l e  r r
( a u t o m a t i c  a c k n o w l e d g e )

L i n e  i n i t i a l i z a t i o n  ( a u t o r n a t i c )

+r DLE Eor ' C a u s e s  
e n d  o f  f  i l e  f o r  B S C  f  i l e  r r

Svs te rn /3  l {P ( i  I I  I r r t c r l uec  t o  I JS ( '  L i nc  P ro l oc r r l



Rece ive /Transmi t ,  Sys tem/3  Answer  S ta t ion

Transmi t /Rece ive  Sta t ion Sy stem/3 Software/Adapter

+ -  l l D  s e q l  E N O

l l D  s e q l  A C K  r +

<r Dara

L i n c '  i n i t i a l  i z a t i o n  ( a u t o m a t i c )

' l n p u t  f  r o m  B S C  t i l e  ' 1

( a u t o m d t r c  a c k n o w l c d g e )

* C a u s e s  e r r d  o , f  f  i l e  f o r  B S C  f  i l e  1

" O u t p u t  t o  B S C  f  i l e  r r
( a u t o m a t i c  a c k n o w l e c i g e )

L i n e  i r . r i t i a l  i z a t i o n  ( a u t o m a t i c )

D L E  E O T

'  
E r r d  o f  j o b



Rece ive /Transmi t ,  Sys tem/3  Ca l l ing  Sta t ion

Transmi t /  Rece ive  Sta t ion System/3 Sof tware/Adapter

l l D  s e  q l  E N o  r +

<r  lD  seq l  ACK

{- Data

L i n e  i n i t i a l i z a t i o n
( a u t o m a t i c )

' l n p u t  
f  r o m  B S C  f  i l e  1

( a u t o m a t i c  a c k n o w l e c l g e )

" C a u s e s  e n d  o f  f  i l e  f o r  B S C  f  i l e  
' l

' O u t p u t  
t o  B S C  f  i l e  r t

( a u t o r n a t i c  a c k n o w l e d g e )

L i n e  i n i t i a l  i z a t i o n  ( a u t o m a t i c )

D L E  E O T

*  
E n c l  o f  1 o b

Sys t cn r / 3  I l l ' ( l  l l  l n t e r l ' a cc  t o  l lS ( ' l - i t r t  P ro toco l



CONVERSATIONAL MODE

Receive wi th Conversat ional  Reply

System/3 Receive Transmi t t ing  Sta t ion System/3 Sof tware/Adapter

f enro

lqK_ +>

L i r r e  i n i t l a l i z a t i o n
( a u t o m a t i c )

{r DArA i
X

ACK +

-t,  
11-,ynTa 

i

E
DArA r -)

X

_^_-
5 t r
T T

f onrn

rf>

<r DArA

E
T
X

ACK

E
T
X

f  eor

- l n p u t  
B S C  f i l e

(au  tomat ic  acknowledg le  )

-Outpu t  
conversa t iona l  response

(automat ic  acknowledge)

" l n p u t  B S C  f i l e
( a u t o m a t i c  a c k n o w l e d g e )

* C a u s e s  
e n d - o f - f  i l e  o n  B S C  f  i l e



Transmi t  w i th  Conversa t iona l  Rep ly

Sys tem/3  Transmi t Rece iv ing  Sta t ion System/3 Sof tware/Adapter

E N O ->

E_____t_T:_
DATA T -)>

X

E

+ DATA T
X

ACK rf>

+I T
X

E
T
X

L i n e  i n i t i a l i z a t i o n
(au tomat ic )

* O u t p u t  
t o  B S C  f  i l e

(au tomat ic  acknowledge )

*  Input  conversa t iona l  rep ly
(au tomat ic  acknowledge )

E
DATA T

X
+>

fr no<
EOT +>

*Output  to  BSC f i le
(automat ic  acknowledge)

*  
End o f  job

System/3 RPG I I  lnter f  ace to BS(--  L ine Protocol



Pase of  SC21-7507-5
lssued 24 September 1976
By  TNL :  SN21 -5428

LI  NE CONDITION*SYSTEM/3 R ESPONSES

Data Mode, System/3 Transmitting

System/3 Rece iv ing  Sta t ion System/3 Software/Adapter

Data +

+ WACK

ENo r+

+ ACK
---j

* O u t p u t  
f r o m  B S C  f  i l e

( a u t o m a t i c  a c k n o w l e d g e )

System/3 recovery (automatic)

TTD I+
V

+  N A K

Data .+

; ? A U N

* O u t p u t  f r o m  B S C  f i l e
( a u t o m a t i c  a c k n o w l e d g e )

System/3 recovery (automatic)

Datal r>

+ NAK

Datal r>

<. ACK
4' , t

* O u t p u t  f r o m  B S C  f  i l e

System/3 recovery (automatic)

Data2 +
<r ACKO (wrong ACK)

ENo +

<r ACK0 (wrons ACK)

Data2 r)

+ ACKI

* O u t p u t  f  r o m  B S C  f  i l e

System/3 recovery (automatic)

v 'v

tt2



Data Mode, System/3 Transmitting (continued)

Page of  SC21-7507-5
lssued 24 September lg76
By  TNL :  SN21 -5428

Rece iv ing  Sta t ion

T i m e - o u 1

Data3

*Ou tpu t  f  r om BSC f  i l e

System/3 recovery (automatic)

+  ACK o r  RVI

*Output  f  rom BSC f  i le

Sets  Sys tem/3  record  ava i lab le  ind ica tor

*  I n p u t  t o  B S C  f  i l e

System/3 permanent error condition while in transmit mode

EOT or DLE EOTr+>

' *Causes 
error  ind icator  set  i f  ass igned for

BSC f i le .  otherwise hal rs .

+  E O T o r  D L E  E O T

* O u t p u t  
f  r o m  B S C  f  i l e

*Causes  
er ro r  ind ica tor  se t  i f  ass igned fo r

BSC f  i le .  o therw ise  ha l ts .

System/3 RPG I I  Inter iace to BSC Line Protocol  1 13



114

Page of SC21 -75O7-5

lssued 24 September 1976
By  TNL :  SN21 -5428

Data Mode, System/3 Receiving

System/3 Softwa relAdapter

*  Input  f  rom BSC f  i le
(automat ic  acknowledge)

System/3 recovery (automatic)

I npu t  f r om

System/3 recovery (automatic)

Time-out

f errro

* l n p u t  f r o m  B S C  f  i l e

System/3 recovery (automaticl

Input  f rom BSC f  i le

System/3 recovery (automatic)

System/3 permanent error condition while in receive mode

* lnpu t  f r om BSC f i l e

*Causes error indicator set if assigned
for BSC fi le, otherwise halts'

E O T  o r  D L E  E O T +

<r  EOTor  DLE EOT

*Causes error indicator set if assigned
for BSC fi le, otherwise halts.



- fh is  
g1ossrry conta ins sornc terms that  are used in t l i is

rnanul l .  Data processing and ot l ier  comrnunicat ions tenns
rLfc defined in IBful Data Prot'cssing Glossar.l', GCl0- 1699.

addressing:  A request  f rom t l ' re  contro l  s tat ion to a
t r ibuta ly  s tat ion to receive data.

autoanswer: A rnaclrine I-eatule that allows a called station
to respond automatically to a call i t receives over a switched
I  l l l c .

baud:  A  un i t  o1 'n reasur ing  thc  nurnber  o f  da ta  charac ters
scn t  on  a  I ISCA l ine  in  a  g iven t in te .

krinary synchronous communication: A f lexiblc fbrnr of
l inc  cont l r : ,1  wh ich  p lov idcs  a  se t  o f  ru les  fo r  c< l rnurunrca-
t ion  bc l rvccn  t rv t t  dev icos .

ca l led  s ta t ion :  A  s ta t ion  tha t  accepts  ca l l s .

ca l l ing  s ta t ion :  The s ta t ion  f rom wl r i ch  a  ca l l  o r ig in l tcs .

central stat ion: Sec utrt trul stat i()n.

c lock ing :  A  procedurc .  to  cont ro l  the  nurnbcr  o1 'da t l  b i ts
\ r n r  ( ) i l  r r  [ t S C A  l r r r e  i r r  I  g i v e r r  r i r r r c .

cont ro l  s ta t ion :  The pr i r la ry  o r  con t ro l l ing  coutpu ter  in  r
lnu l t ipo i r r t  t c lccornnrun ica t io l l s  con f igura t ion .  I t  con t ro ls
t l rc  sendr lg  and recc iv ing  o t ' c la ta .

conversa t iona l  f i l e :  A  BSC f i le  tha t  a l lows rece iv i t rg  t r r
send ing  d l ta  charac ters  as  an  acknowledgn ien t  ins tead
tu l  the  A( 'K0 or  ACKI  charac ter .

da ta  l ink :  T I re  cor r t rnun ica t ions  l ines .  rnodcrns  (da t l  se ts ) .
s tu t ions .  t r . i l l t i l )a ls .  a r rd  o t l re r  conrnrun ica t ions  e  qurpute l t  t
us0d l i r r  the  t t 'ansnt iss ion  o t 'd : . r1a  be twcen s ta t io l rs .

da ta  l ink  cont ro l  charac ters :  T I tc  cont ro l  charac ters  used
b y  t h e  d a t u  l i n k  a n d  t h c  c o n t r o l  s t a t i o n  t o  n o t i l y  e a c l t
o t h c r  ( ) f  t l l c i r  s t a t u s  a n d  t h c  s t a t u s  o f  t h c  d a t l  s e n r  o r
recc ivcd .

Glossary

data l ink message: Data sent through BSCA using either
F B C D I C  o r  A S C I I  c o d e

data mode: A t ime at which the BSCIA is transrnit t ing or
receiving characters on the l ine.

data set: See rnotlem.

disconnect t imeout: An indication that t i re BSCA stat ion
you were comnrunicating with has gone on hook or hung up

EBCDIC transparency: A provision that al lows BSCA to
scnd and receive messages containing any or al l  of the 256
charac ter  cornb ina t ions  in  the  EBCDIC code.  inc lud ing
data  l ink  cont ro l  charac ters .

error history f i le: A push-down stack of the lasr BSCA
cr rors  tha t  have occur rcd .

fu l l  dup lex :  A  BSCA network  tha t  a l lows fo r  s i rnu l taneous
t r lnsmiss ion  and recept ion  o f  da ta .

ha l f  dup lex :  A  two-  o r  fbur -w i re  BSCA network  tha t
prov idcs  lb r  da ta  to  be  sent  in  on ly  one d i rec t ion  a t  a
givcn t irne.

half rate: A rnodenr 1-eature that provides for transrnit t ing
or rcceiving data at one-half the normal rate.

host: See utntrol stat ion.

intermediate block check ( lTB) :  A provision that al lows
lbr pari ty checking on each logical record rather than the
total bul ' fer when large buffcrs of data are received.

fine controf characters: See tlata link control t'haracters.

manua l  answer :  The rnach inc  opera tor  rnakes  the  da ta
s e r  r e a 0 y .

manua l  d ia l :  D ia l ing  is  per lb r rned by  the  n tach inc  opera tor .

master :  The BSCA s ta t ion  tha t  i s  t ransur i t t ing .

( i l o ss r r r '  I  l - 5



modem: A haidware box used to connect the BStl
adaptc r  to  the  BSC l ine .

moni tor  mode:  A t ime dur ing which the BSC adapter  is
hroking Ibr syr.rchronization characters.

muftidropped terminal: See tibutary station.

mul t ipo int  data l ink:  More than two stat ions o l r  a  corn lnon
transurission l ine or communication facil i ty. Each station
has the abil ity to monitor the transmission l ine at all t irnes
f or activit l, or data that nay be directed to it.

nonswitched line: A conrlnunication l ink between a remote
station and computer that does not have to be established
by dialing.

op end interrupt: A hardware-generated interrupt used to
indicate the completion of the soliware-init iated BSCA
input/output operations.

point-to-point data l ink: A communications facil i ty that
connects a single remote station to the computer.

poll ing: A request frorn the control station to a tributary
station to transmit data. Once the tributary station has
accepted the invitation, through recognition of its poll ing
characters sent by the control station, the remote station
may use the l ine to send data.

receive timeout: An indication that no data has been
received by this BSC adapter in a given tirne.

receive init ial: A software command to allow the BSC
adapter to receive synchronization characters.

receive mode: A tirne during which the BSC adapter looks
flor synchronization characters and then stores the data
characters in main storage.

remote terminals: lnterconnected equipment at a renlote
location having either input or output capabil it ies or both.

reverse interrupt: A metl.rod of sending data records from
c,ne BSCA station to another station before receivins
end-ol-fi le indication fronr the other station.

slave: The BSCA station that is receivins.

standby l ine: A rnodern I 'eature that allows a point-to-
proint lease d l ine ntodern to also function on a point-to-
point switched line.

stat ion: Any of the computers. terminals. or devices that

use the communication faci l i t ies.

switched line: A comrnunication l ine in which the connec-
tion between the computer and a rernote station is
established by dialing.

transparency : See EBCDIC transparency.

transparent mode: A BSC adapter rnode init iated by the
sequence DLE STX.

tributary station: A secondary or noncontroll ing device in
a multipoint telecomlnunications configuration.

wrap test: A diagnostic procedure that transnrits a specil ic
character pattern to or through the nrodem in a loop and
then compares the character pattern received to what was
transmitted. It is used when unrecoverable BSCA hardware
errors occur .
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s t a t i on  t ype  en t r y  9
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su i tched ,5
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operat lng procedures I  su, i tched network .5
OS | , 7  Su , i r ch i ng  Sys ten r  ( 3750 )  89
overflow, control breaks and I 5

T( 'A[ , ]  (OS te lecourmunicat ions access method) I  ,  65
page number entry 8 TCAM considerat ions 14
permanenl  error  indicator  entry 1 I  te leconlrnunrcat lons
point- to-point  5 net ivorks 3
point- to-p,r int  leased l ine speci t ' icat ions sheet 8

receivc 93 speci l icat ions su l )nary 5 3
receivc/ t ransmit  97
transmit  94
transmit  mul t ip le t i les 9-5
transrni t  / receive 96
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t ransmit  a l1 le.  then receive a f i le  program 31
transmit  ant l  receive (no conversat ional  reply)  3 l
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t ransmit  only program 24
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transparency entry 9
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code entry 9
contro l  entry 9
stat ion entry 9
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READER'S  COMMENT FORM

IBM System/3
RPG |  |  Telecommunicat ions
Programming
Reference Manual

sc21-7507-5

YOUR COMMENTS. PLEASE .  .  .

Your  commen ts  ass i s t  us  i n  imp rov ing  t he  use fu l ness  o f  ou r  pub l i ca t i ons ;  t hey  a re  an  rmpo r ran r
part  of  the input  used in prepar ing updates to the publ icat ions.  Al l  comments and suggest tons
become the property of  lBM.

Please do not  use th is form for  technical  quest ions about the system or for  requests for  addi t ional
pub l i ca t i ons ;  t h i s  on l y  de lays  t he  response .  I ns tead ,  d i r ec t  you r  i nqu i r i es  o r  r eques t s  t o  you r  IBM
rep resen ta t i ve  o r  t o  t he  IBM b ranch  o f f i ce  se rv i ng  you r  l oca l i t y .

Correct ions or  c lar i f  rcat ions needed ;

Page Comment

l , e o u l r l  l i k e  a  r e p l y .  
I

N a m e  ,

Ac ld ress

O Thank  you  f o r  you r  coope ra t i on -  No  pos tage  necessd ry  i f  ma i l ed  rn  t he  U .S .A
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READER'S COMMENT FORM
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YOUR COMMENTS, PLEASE .  .  .

Your comments assist  us in improving the usefulness of  our publ icat ions;  they are an important
part  of  the input  used in prepar ing updates to the publ icat ions.  Al l  comments and suggest ions
become the property of  lBM.

Please do not  use th is form for  technical  quest ions about the system or for  requests for  addi t ional
publ icat ions;  th is only delays the response. Instead,  d i rect  your inquir ies or  requests to your IBM
representat ive or  to the I  BM branch of f ice serv ing your local i ty .

Correct ions or  c lar i f icat ions needed:

hge comment

I  wou ld  l i ke  a  rep ly .  
n

Name

Address

o Thank you for your cooperation. No postage necessary if maired in the u.s.A.
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