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Preface

The purpose o f  th is  pub l i ca t ion  is  to  in t roduce the  IBM Sys tem/3  Mode l  15  to  new
users of System/3 and to present users of other System/3 models.

For  new users :

o Chapter 1, System Summary, brief ly describes the devices avai lable for System/3
Model 15, including a photograph of each device. Appendix A, Configurations,
summar izes  the  var ious  conf  igura t ion  op t ions  suppor ted  fo r  the  Mode l  15  and
offers more detai led characterist ics of the avai lable devices.

. Chapter 2, in its first three sections (Disk System Management, System Control
and Service Programs, and Additional System Control Programming Functionsl
descr ibes  the  func t ions  and capab i l i t ies  o f  the  sys tem cont ro l  p rograms suppor t -
i n g  t h e  M o d e l  1 5 .

o  Chapter  3  summar izes  the  program produc ts  tha t  a re  op t iona l l y  ava i lab le  to

Sys tem/3  Mode l  15  users .

Note :  ln  th is  pub l i ca t ion ,  l i censed programs are  re fe r red  to  as  program produc ts .

a Chapter 4 describes the role of the operator in control l ing the operation of the
sys tem.

.  Append ix  B  is  a  b ib l iography  o f  pub l i ca t ions  tha t  g ive  more  de ta i led  in fo rmat ion
about  dev ices  and programs h igh l igh ted  in  th is  manua l .

For users of other System/3 models, in addit ion to the preceding information:

o Chapter 2's Controlling Program Processing and Controlling System Resources
sections discuss the major system control program functions that improve
system throughput.

o  Chapter  5  h igh l igh ts  the  fea tures  o f  the  Mode l  15  tha t  d is t ingu ish  i t  f rom o ther
System/3 models.

o  Chapter  6  d iscusses  the  compat ib i l i t y  be tween the  Mode l  15  and o ther  Sys tem/3
models with regard to system, operation, programs, and f i les.

The reader is expected to have a basic knowledge of data processing and fundamental
System/3 concepts; the Glosnry contains definit ions of terms applicable to the
Sys tem/3  Mode l  15 .
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The IBM System/3 Model 15 is a disk-oriented general-purpose computer that offers
a wide variety of l/O options and large storage capacities. This chapter highlights
the devices available for the Model l s; see Appendix A, configurations, for more
detailed characteristics of the various devices and a summary of optional system
configurations.

IBM 5415 Processing Unit

The IBM 54'l 5 Processing Unit is available with 'these storage capacities:

.  5415 A and B Models:  48K,64K, g6K,  or  128K

o 5415 C Models: 160K, 192K, 224K,or2B6K

o 5415 D Models:  96K,  128K, 160K, 192K, 224K,256K,.3f ,  or  S12K

The IBM System/3 Model 15 has the same basic instruction set.and access time as
other Systeni/3 models. For System/3 Model l5 features, see Chapter S.

A minimum system is deterr.nined primarily by the main storage and disk storage
requirements:

Storage 
. , ' .  

,  AModel  BModel  GModel  DModel

Main Storage 48K 4BK l6OK 96K
(minimum)

5444 Disk Storage Required Not Not Not
Drive ,, 

,. , 
applicable applicable applicable

5rt45 Disk Storage Optional Not Not Not
applicable applicable applicable

3340 Direct Access Not Required Required Required
Storage Facility applicable

3344 Direct Access Not Not Not Optional
Storage applicable applicable applicable

Chapter 1. System Summary
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For each of these moders, a minimum system arso incrudes a cRT/Keyboard, a 1403
Printer, and one of the foilowing: il24 MFcu, 2s60 MFCM ,1442 iard R;; 

--

Punch, directly attached 3741 Data station, or directly attached 3741 program-
mable Work Station.

IBM 5415 Processing Unit



IBM 3277 Display Station

The System/3 Model 15 CRT/Keyboard is comprised of:

o An IBM 3277 Display Station Model 1 -A CRT (cathode-ray tubelscreen

o Feature 4692 -A 78-key Operator Console Keyboard

The CRT/Keyboard is the operator/system communication device for Model 15 and
is required on every system. lt is attached directly to the processing unit and is
located on the system table top. The CRT/Keyboard can be used for inquiry, second-
ary output, limited key entry of data, and operator/program interaction.

The CRT can display 480 characters-12 lines of 40 characters each. lt supports a
64'character set (36 alphameric characters, 27 special characters, and a blank). The
movable keyboard has a 78-key EBCDIC keyboard that includes 45 alphameric keys,
21 control keys, a.nd 1 2 program function keys. As each character is keyed, it is
displayed on the CRT.

,gM 3277 Display Station (CRT/Keyboardl

System Summary 3



IBM 5444 Disk Storage Drive

The IBM 5444 Disk Storage Drive provides System/3 Model 15 with direct access
storage having capacities ranging from approximately 5 million to 10 million bytes.

The 5444Model ,A2 has one permanent and one removable disk, while Model A3 has
one removable disk. The 5444 uses the removable 5440 Disk Cartridges to provide
essentially unlimited storage. Cartridges are interchangeable between Models A2
and A3.

Models A2 and A3 are the same high-speed access disk drives that are avaitable on
the System/3 Model 8 or 10.

5444 Disk storage Drives can be attached to the il1s processing unit (A Model
only) to give data capacities as:follows:

4.9 million bytes One S444Model A2

7.35 mitlion bytes One b444 Model A2 and one 5444 Model A3

9.8 million bytes Two 5444 Model A2s

IBM 54rt4 Disk Storage Drive



IBM 5445 Disk Storage

The IBM 5445 Disk Storage provides large capacity, high speed, direct access stor-
age capacity for system/3 Model 15. The removable IBM 2316 Disk pack is used
on the 5445 to provide an online data capacity of 20.49 million bytes.

The 5445 Disk storage is available in three models. The Model 1 contains the
necessary controls for both the Model 1 and the Model 2. The Model 2 can be
attached only to systems using a Model 1. The Model 3 resemples two Model l,s
(side by side) and allows two disk packs to be online simultaneously.

5445 Disk storage can be attached to the b4l s processing Unit (A Model only) to
give data capacities as follows:

20.48 million bytes One 5445 Model 1

40.96 million bytes One 5445 Model 1 and one S44S Model 2, or
One 5445 Model 3

61.44 mill ion bytes Two 5445 Model 1's and one b445 Model 2, or
One 5445 Model 1 and one 5445 Model 3

81.92 million bytes Two 5445 Model 1t and two b44b Model 2,s,
Two 5445 Model 3's, or
One 5445 Model l, one 544b Model 2, and one b44S
Mode l3

IBM 54115 Disk Storage Model 1

System Summary 5



IBM 3340 Direct Access Storage Facility

The 3340 Direct Access storage Facility uses a removable IBM 3349 Model 70
Data Module and provides an online data capacity of 40.8 million bytes (excluding
program storage and backup areas). The 3340 is available for all b415 processing
Units Models B, C, and D.

when the 3340 Direct Access storage Facility is used, one 3340 Model A2 is
r:equired; in addition, one 3340 Model B1 or 82 can be used.

The 3340 Direct Access storage Facility can be attached as follows:

3340 Models

Model42

Model A2 with Modet 81

Model A2 with Model 82

User Programs, Backup,
Data Storagel and Reserved Areasl

81.6

122.4

163.2

21.3

32.02

42.62

For more information about disk storage facilities, refer to Chapter b in this manual.
For the models 158 and 15c also refer to the IBM system/3 Modet 15 3340 Direct
Access storage Facility Reference Manual, Gc21-81 1 1. For the Model 1sD also refer
to the IBM SystemB Modet 15 $ystem control programming concepts and

r  
In mi l l ions of  bytes.

"A data module used on Model 91 or 82 on System/3 Model

IBM 3340 Direct Accoss Storage Facitity Model A2

t 5D has less capacity.



IBM 3344 Direct Access Storage

The 3344 Direct Access Storage Model 82 is a two-drive unit that attaches to the
3340 Direct Access Storage Facility Model A2 on a 5415 Processing Unit Model D.
The 3344 storage medium is permanently mounted and sealed within the drive as
an integral component. The disk surfaces and read/write heads are incorporated
into the drive; the density of recorded data is substantially increased; and impor-
tant environmental stability is added.

The two drives of a3344 provide approximately 365.7 million blrtes of user data
storage and 47.2 million bytes for programs, backup, and reserved areas.

lBM.33t14 Direct Access Storage Model 82

System Summary 7



IBM 5424 Multi-Function Card Unit

The IBM 5424 Murti-Function card Unit (MFcu) is a gG-column card device thatperforms the following functions:

o Reads or feeds cards from either of two hoppers. Moder A1 reads 250 cards per
minute; Model A2 reads b00 cards per minute.

. Punches cards at a rated speed of 60 cards per minute (Model A1) or 120 cardsper minute {Model 42).

o Prints on cards at 60 cards per minute (Moder A1) or 120 cards per minute(Modet42) .

o Stacks cards in any of four stackers.

The MFCU can process two separate fires. one can be an input fire and the otheran output file, as in reproducing cards; or both files can be used as input or output.cards from the two files can be combined as necessary during processing. TheMFCU can be used to match records within two fires, merge two files, select
records, or sort card files.

IBM 5424 Mutti-Function Card Unir



IBM 14/.2 Card Read Punch

An IBM 1442Card Read Punch Model 6 or Model 7 can be atftched to the
system/3 Model 15 to provide 8o-column card reading qnd punching,. Model 6
reads at 300 cards per minute and punches at 80 columns per second; Model 7
reads at 400 cards per minute and punches at 160 columns per, second.

The following operations can be performed on the 1442:

o Read

Punch with no feed

Punch and feed

Stack cards in either of two stackers

Read column binary (card image)-supported only by the Basic Assembler

IAM 1442 Card Read Punch

System Summary 9



IBM 2560 Multi-Function Gard Machine

The IBM 2560 t\4ulti-Function Card Machine (MFCM) is an gO-column card device
available in two models, Model A1 and Model 42. The MFCM can;

' Read cards frome ither of two hoppers. Moder A1 reads b00 cards per minute;
Model A2 reads 310 cards per minute.

o Punch cards at a rated speed of '160 columns per second (Model A1l or 120
columns per second (Model A2).

' Print on cards (Moder A1 with optionar print feature) at 140 positions per
second.

o Stack cards in any of five stackers (Model A1) or four stackers (Model A2).

The MFGM can be used to match records within two fires, merge two files, serect
records, or sort card files.

IBM 2560 Multi.Function Card Machine



IBM 2501 Card Reader

system/3 Model 15 supports two models (A1 and A2) of the IBM 2501 car:d
Reader. Models A1 and A2 read 8O-column cards at a maximum rate of 600 and
1,000 cards per minute, respectivery. The card image mode is supported only by
the Basic Assembler.

IBM 2501 Card Reader

System Summary 11



IBM 1403 Printer

The'lBM 1403 printer Moder 2, s, or N1 is required on every system/3 Mbdet 18.
It is attached via an rBM 8421 printer control unit. Each moder produces a print
line'with 132 print positions. The Universal Character Set special feature can be
used to expand the basic set of 4g characters to as many as 120 characters.

ffore.' Model 2 or b requires an rnterchangeabre chain cartridge Adapter special
feature for installation of the Universal Character Set.

Various type fonts, styles, and character arrangements are avairabre.

The 1403 printers use a type cartridge with 240 characters. The standard set of
graphics, repeated five times on the cartridge, permits the rated throughput of the
standard models. Rated throughput, based on a 4g-character set with single-line
spacing, is:

Model 2 600 lines per minute
Model 5 465 lines per minute
Model Nl 1,100 tines per minute

A second 1403 printer, supported onry by spooring; may be attached to a system/3
Model 15D; such attachment requires an RpO,

IBM 1403 Printer Modet Nl IBM 14Og Prinrer Model 2 and Modet S

1 2



IBM 3284 Printer

The 3284 Printer Model 1 can be attached to System/3 Model 15 as an auxiliary
printer.

The primary use of the 3284 is to obtain hard copy output of system fnessages that
appear on the CRT. The 3284 can also be used for low vglume output of other
programs.

The 3284 Printer uses a matrix print head and pin feed platen and has a rated speed
of 40 characters per second. lt uses a character set of 64 EBCDIC characters and
can produce print lineq of 120, 126, or 132 print positions.

IBM 3284 Printer

System Summary 13



IBM 3287 Prinrer

The 3287 Printer Moder I or 2 can be attached to the system/3 Moder lb as an
auxil iary printer.

The primary use of the 32g7 is to obtain hard copy output of system messages
that appear on the cRT. The 32g7 can arso be used for row vorume output of
other programs.

The 3287 Moder r has a rated print speed of g0 characters per second ;the J2g7
Model 2 has a rated print speed of l2ocharacters per second. Each model features
a desktop design for convenient pracement, and provides improved forms handring,
dual case printing, printoption of 6 org rines per inch, and print rines of 132print positions.

IBM 3287 Printer



IBM 3741 Data Station/Programmable Work Station

The 3741 can be used as:

An offline data entry device (as part of the IBM 3740 Data Entry System)

An online input/output device attached directly to the Model l S

A terminal device in a communications environment

The 3741 Data Station, Model 1 or 2, is a single operator key entry station used to
record data onto a diskette.

The 3741 Programmable work station, Model 3 or 4. provides additionat functions
beyond the scope of the 3741 Data station. lt has the capability to operate under
the control of an application program written in Application control Language
(ACL). System/3 does not support this language; however, ACL can be used for
offline applications.

One 3741 (Model 1,2,3, or 4) can be attached directly to the System/3 Model lE
to provide, in addition to the input or output of data, necessary system input and
output functions, such as entering operation control Language. The Model 2 or 4
can also be used with System/3 Model 15 via its BSCA, BSCC, or LCA attachments
for the input or output of data only.

Diskette Drives

Keyboard

Display

System gummary 15



Characteristics of the four models of the 3741 are as follows:

Model t Data Station
A single data entry station; record size r-12g characters; r0 program revers
standard;24O-character (6 rows of 40 chara*ers) cRT dispray; operator
guidance.

Modet 2 Data Station with BSC
Same functional characteristics as Model 1. Also includes a binary synchro-
nous communications adapter; switched or nonswitched, point_to-point, or
nonswitched murti poinu auto'a nswer, E BcD I c transparency standard (except
when transmitting or receiving blocked data). Can be used as a rernote terminal
at 1 ,2oo,2,0(x) or 2,400 bps over appropriate communications facirities.

Model 3 Programmable Work Station
Executes programs written in Apprication contror Language. optionaily can
create object programs from source programs. can operate with'the same
functional characteristics as a Model 1 when not under ACL pr:ogram control.

Model4,Programmable Work Station with BSC
same functionar characteristics as Moder 3. Adds the binary synchronous
communications capabirity of the Model 2 and can operiie wiih the same
functional characteristics as the tudoel z when not under ACL program
control.

The 3741 directly attached to system/3 provides input/output rates of approxi-
mately 1,500 records per minute reading from the diskette and approximatety 1,000
records per minute writing to the diskette.

These rates depend on the complexity of the apptication and on the foilowing
assumptions:

o Records are transferred between the g741 and a 8444 Disk storage Drive.

I For the 3741 , tr?8-byte records,are used and ingloevice is double buffered.
. . . :

o 
for,tfre-54j4, 

block size iq 1,024,bytes (8 records'per block) and the device is
doublebuffered. 

' ' i

. ,  

t '  
,  ,

' Th9 system is dedicated and the operation is error-free with no atternate tracks
assigned on the disk; 

', 
, ' ,

Note: lnthis publication, general referendes to the 374:l pertain to an l/o device
directly attached to the system; references to the 3741 used as a terminal device
are so noted.

!F_or more information, refer to the IBM system/g gz4l Reference Manuar,
GC21-5113 . )

16



IBM 3410/3411 Magnetic Tape Subsystem

The 3410/3411 Magnetic Tape Units read from and write to half-inch magnetic
tape. The 3410 is a tape unit only; the 3411 is a tape unit and a control unit in
the same frame. From one to four tape units can be attached to System/3 Model 1b.

The 3410/3411 Models 1,2, and 3 have data rates o;f 20,40, and g0 kilobytes per
second, reipectively. All units in a magnetic tape system must be the same model.
Recording deniity can be 800 or 1,600 bits per inch (bpi) for g+ract trpr; or. Z-OO,
556, or 800 bpi for 7-track tape.

Both the 3410 and 3411 are desk-high units with tape reels mounted horizontally
rather than vertically. A transparent sliding cover provides easy access to the tape
reels.

Each 3410/341 1 tape unit must be equipped with a special feature that specifies
the read/write format desired. The features are single density, dual density, and
7'track. Dual-density and 7-track features cannot be installed on the same subsystem.

IBM 3410 Magnetic Tape Unit

System Summary 17



IBM 3270 Information Display System

The 3270 Information Display system consists of display stations (screen and
keyboard), printers, and control units. The system offers a choice of display sizes
(480 or 1,920 characters), keyboards, and printer speeds (40 to 120 characters per
second, 120 to 300 lines per minute, assuming a 64-character set).

The components of the 3270 are designed for many different data communication
system configurations. The system/3 Model 1b supports the following:

3271 Control Unit
3274 Control Unit
3275 Display Station
3276 Control Unit Display Station
3277 Display Station
3278 Display Station
3284 Printer
3286 Printer
3287 Printer
3288 Line Printer
3289 Line Printer

The 327O uses binary synchronous communications with either the ASCII or the
EBcDlc code structure and transmits data at speeds up to 9600 bps. The 3270
can be used on switched point-to-point or nonswitched multipoint channels.

For more information on the 3270 system components, see Figure 21 in
Appendix A.

IBM 3270 Information Disptay System

18



IBM1255 Magnetic Character Reader

The 1255 Magnetic character Reader, available in three models, reads magneticalry
inscribed data from cards and paperdocuments. The 1258 has the foilowing
characteristics:

o checks the readabirity of each magnetic character and speciar symbor

' checks fixed-length fields to ensure that all numeric digits have been printed

o Processes intermixed paper and card documents

o Reads and/or sorts at the follow-ing.rates:
- Model 1: up to 500 6-inch documents per minute into six stackers- Model 2: up to 750 6-inch documents per minute into six stackers
- Model 3: up to 7s0 6-inch documents per minute into twelve stackers

lvofe" Actual sorting and processing speeds of ail three moders depend on
length of document and complexity of system program.

IBM 1255 Magnetic Character Reder
Models 1 and 2

IBM 1255 Magnetic Character Reader Model 3

System Summary lg



IBM 3881 OpticalMark Reader

The 3881 Optical Mark Reader Model 1 reads machine-printed and/or hand-marked
data and has the following characteristics:

' Reads up to 6,000 documents per hour under control of the system control
program.

Reads data placed on data sheets with an ordinary number 2 pencil or by various
IBM printers.

Uses a format control sheet to load format control information into the 3gg1.

Directs data sheets without errors to the main stacker; Data sheets with errors
are directed to a separate stacker. Stacker selection is under control of the user
program.

IBM 3881 Optical Mark Reader Model 1

20



Chapter 2. System Control Programming

The system/3 Model 15 system control program (scp) consists of programs funda-
mental to the operation and maintenance of the system: disk system management
programs and system control and service programs. These programs are stored in a
library on disk and loaded into main storage for execution as required, as shown in
Figure 1. Library storage can be on a s444 Disk storage Drive or in a s444 simula-
tion area on a 3340 Direct Access Storage Facility or 3344 Direct Access storage.

An obj*t library contains the system programs and program products; a source
library contains source programs and operation procedures. These libraries can be
on the same or different disks and can reside on a disk with data fi les.

system control programming for system/3 Model i 5 is available as follows:

All Model 15 l/O units are supported by both SCps. except:

5704-SCl does not support 3344 Direct Access Storage

5704-sc2 does not support 5444 Disk storage Drive or 544s Disk storage

Program

Program/Feature N umbers

Mode ls  15A ,158 ,15C Model  15D

System Control Program

Communications Control Prooram

MULTI-LEAVING Remote Job Entrv
Work Station Program

5704-SC1

Feature 6033/6070
of 5704-SCl

Feature 6001/6002
of 5704-SC1

5704-SC2

Feature 601 1
of 5704-SC2

lncluded in
5704-SC2

System Control  Programming 21



DISK SYSTEM MANAGEMENT

For operation and support of the system and for execution of user programs, the
disk system management consists of a supervisor, a scheduler, and data management
faci I i t ies.

Supervisor

The supervisor is loaded into storage by the init ial program loader. starting opera-
tion of the system. The supervisor controls overall system operations an6 provides
the general functions required by the scheduler and all processing programs. The
supervisor resides in the lowest area of storage throughout system operation, while
the fi le share area (5704-sc2 only) always resides in the highest area of storage.

I P L  i n i t i a l i z e s  t h e
system and loads

the  superv isor .

Main Storage

The superv isor  remains  in  s to r -
age while the system is in opera-
t ion ;  i t  loads  the  o ther  Mode l  15
programs as their functions are
req u i  red.

Figure 1. Storage of System/3 Model 15 programs

Supervisor Area

Disk System Management
In i t ia l  Program Loader i lpL)
Supervisor
Spool

Schedu ler

Data  Management  Rout ines

Communicat ions Contro l
Program

System Service Programs
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Scheduler

The scheduler is loaded by the supervisor to init iate the execution of each new
program and to establish which system facil i t ies are to be evoked while that pro-
gram is running.

Data Management

Data management routines provide an interface between the user program and the
required data fires. They can be incruded in problem programs to rerieve the
programmer of the detailed programming associated with the transfer of data
between programs and auxiriary storage. scp data management services are pro-
vided for disk, tape, card, diskette, printer, communication, and cRT fires; in addi-
tion, a device-independent access method is available.

Disk Data Management

sequential, indexed, or direct disk fi le organizations are supported tor the s444,
5445,3y,O, and 3344 units; these fi les can be processed consecutively or randomly.
The maximum number of f i les that can be stored is:

5444
5/'45

50 per disk cartridge
50 or 'l ,000 per disk pack

3340 and 3344 1,000 per main data area; 50 per simulation area

Indexed fi les are not allowed in simulation areas_

The following are supported by SCp disk data management routines:

Records that span physical disk boundaries (sectors, tracks, cylinders). The user
does not need to be aware of the physical boundaries when he writes programs
to access the data.

Record sizes from 'l byte to 32K bytes (a particular program, such as RpG lt, can
restr ic t  the maximum size) .

Fixed-length records.
Blocked or unblocked records.
Blocking factor that can vary from program to program.
Multivolume fi les (sequential or indexed multivolume fi les may be either online
or offl ine, but direct multivolume fi les must be online).

External buffers (5704-sc2 only)-Disk l/o buffers can be outside the object
program but within the partit ion.

File sharing-A singre-volume disk fire can be shared for certain access methods
between partit ions. By using b7o4-sc2, a multivolume disk fi le can atso be
shared between partit ions.
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Tape Data Management

Magnetic tape is used as a data storage medium only. Libraries and programs are not
supported on tape although they can be contained in data fi les on tape.

The following are supported by SCp tape data management:

Fixed or variable length records
Blocked or unblocked records
Block size from 18 bytes to 32K bytes
Multivolume fi les
Mul t i f i le  vo lumes
Unlabeled or labeled (ANSI or IBM Standard labels) tapes
EBCDIC or ASCII recording format
Tape error statistics

Card l/O Data Management

The following are supported by SCP card data management for the respective l/O
devices:

Function

Reading
Columns read per card
Unique E BCDI C characrers

Punching
Columns punched per card
Unique EBCDIC characters

Card printing
Print positions per l ine
Print l ines per card
Lines per print operation

Unique E BCDIC characters

Deferred punch or print

Card image (column binary)

Feed

Stacker select

Single or double buffering

Combined fi le processing

Card l/O Device

il24 2560' 14p.2 2501

96 1-80 80 1-80
il 256 256 256

96 1-80 1-80
64 zffi 256

1-32 1-64
4 2 5
o , 1 . 2 ,  0 , 2 , 4 ,
3 , 4  6
6 4 i l

Yes Yes

Yes Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes Yes

Yes

lsystem/3 Model 15 support for the MFGM is compatibte with system/360 Model 20 support
except for certain stacker-select situations and read card image.
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D iskette Data Managemen t

The following are supported by SCp diskette data management:

Reading l -1 28 posi t ions
Wri t ing 1-128 posi t ions
Single or  double buf fer ing
Reading or  wr i t ing,  but  not  s imul taneously
Reading or  wr i t ing 256 EBCDIC characters
Reading or writ ing fixed-length records only
Processing only consecutive records

Printer Data Management

The following are supported by SCp printer data management:

Printer

Characteristic 1403 g2g4 g2g7

Print l ine positions 132 12O, 126, or 132 132

Skip to l ine number before
or after print yes yes yes

Space before pr int  O,  1 ,2,  or  3 0,  1,2,  or  3 O,  1,2,  or  3

Space  a f t e r  p r i n t  O ,  1 ,2 ,  o r  3  1 ,2 ,  o r  3  t  ,  2 ,  o r  3

Page overflo'ry detection yes yes yes

Unique EBCDIC characters 64 64 64

Pr intable graphics No l imi t r  64 64

Universal character set Optional No No

C B T/Keyboard Data Management

The 3277 Display station Model 1 is supported by data management for output
records and, in conjunction with the 78-key operator console Keyboard, for
input and update records. The top seven lines (40 positions each) of the CRT screen
are used. Because the last position is reserved for system use, a maximum area of
279 posi t ions is  avai lable.  Data can be d isplayed wi th any of  the 64 EBCDIC char-
acters allowed by the 3277 Display Station Model 1.

t  
Depends on pr int  t ra in or  chain used.
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Device- I ndependen t Data Management

A sequent ia l  f i l e  tha t  uses  dev ice- independent  da ta  management  can be  ass igned a t
program execut ion  t ime to  one o f  the  fo l low ing  dev ices :  1403 Pr in te r ,
3284 Pr in te r ,3287 Pr in te r ,5424MFCU,2560 MFCM,  1442Card  Read punch,

2501 card Reader, 3741 Data stat ion or Programmable work stat ion, s444 and
5445 Disk Storage (5704-SC1 only), 3340 Direct Access Storage Faci l i ty, 3344
Direct Access Storage (b704-SC2 only), or 341013411 Magnetic Tape Subsystem.

For device-independent data management, the fol lowing are supported:

Doub le  bu f fe r ing
MFCU or  MFCM card  or in t
Fixed-length record processing

EBCDIC data  fo rmat
Mul t i vo lume tape f i le  p rocess ing

The fol lowing are not supported:

Stacker select
Forms control
Updating records

Adding records

Combined f i le processing

Mul t i vo lume d isk  f  i l e  p rocess ing

Variable length record processing
Deferred open of tape f i les
ASCII data format

Communications Management

F ive  communica t ions  in te r faces  are  prov ided ( re fe r  to  F igure  20  fo r  the  te rmina ls
supported by these interfaces; also see Communications in Chapter 5).

o  RPG l l  Te lecommunica t ions  (BSCA)  -  A  func t ion  o f  the  RpG l l  p rogram
orod uct

'  RPG l l  3270 D isp lay  Cont ro l  Feature  -  A  separa te ly  o rderab le  fea ture  fo r  the
RPG l l  p rogram produc t  5704-RG1

.  BSCA Mul t i l i ne /Mul t ipo in t  (ML/MP)  -  A  func t ion  o f  SCP

o Mul t ip le  L ine  Termina l  Adapter  (MLTA)  IOCS -  Programming suppor t  fo r  a
hardware  RPO

. Communications Control Program (CCP) - A function of SCp



SYSTEM CONTROL AND SERVICE PROGRAMS

The SCP provides system control and service programs to enable the user to prepare
and maintain system libraries and data fi les and to perform basicfunctions necessary
for the operation of the system and the maintenance of application programs. These
system control and service programs can be executed in a multiprogramming environ-
ment, although resource contention may prevent some functions from being
executed.

The programs distributed with SCp S7O4-SC1 (applicable to System/3 Model 15A,
158, or 15C) are designed to be used only with that SCP. Programs distributed with
5704-SC2 (applicable to Model 15D) are designed to be used only with that SCp.

System control and service programs and their minimum main storage requirements
are as fo l lows:

Program

Library maintenance
Copy/dump
Simulation area program
Dump/restore
Disk service programs:

Alternate track assignment
Alternate track rebuild
Disk in i t ia l izat ion

Fi le  and volume label  d isp lay
50-fi le VTOC
1,000-f i le  VTOC

Fi le compress
Fi le  delete
Reassign alternate track
Recover index
Spool f i le copy (5704-SC2 onty)
System history area display
1,000-f  i le  VTOC convers ion
5445 data interchange {5704-SC1 only)
Configuration necord program (5704-SC2 only)
Chain c leaning
Tape service programs:

Tape error summary
Tape in i t ia l izat ion

Overlay l inkage editor
Macro processor
Checkpoi nt/restart

Main
Storage
Required

1 0 K
1 0 K
1 0 K
8K

8K
8 K
8K

8K
1 0 K - 1 8 K
1 0 K
8K
8 K

1 0 K
1 0 K - 1 4 K
8 K
8K
8K
8K
8 K

8 K
8K

1 0 K
12K
8K

In  addi t ion to the preceding programs,  a cer ta in number of  CE (customer
engineer ing)  d iagnost ics may be inc luded in your  object  l ibrary.  The concurrent
CE diagnost ics run under contro l  o f  the SCP on the Models 158,  15C, and 15D;
they can be executed in a batch partit ion while other jobs are running in another
partit ion. These programs are used to perform selected tests on l/O devices without
requi r ing a dedicated system. Main storage requi rements are 10K to 14K,  depending
on the function selected.
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Library Maintenance Program

The l ibrary maintenance progranl al lows the user to procluce. maintain, and service
the system disk and the source and object program l ibraries. The principal functions
of the l ibrary maintenance program are to:

o Add or delete source programs, procedures, and object programs in the user's
program l ib ra r ies

o Al locate or real locate disk space to the l ibraries or to the system history area

o Display l ibrary contents

o  Copv any  or  a l l  o f  a  l ib ra ry  f rom one d isk  to  another

o  Copy a  modu le  in to  a  l ib ra rv  f rom a  d isk  f i le

o  Copy a  modu le  to  a  d isk  f i le  f rom a  l ib ra rv

o  Mod i fy  en t r ies  in  the  source  l ib ra rv

The l ibrary maintenance program supports the 5444 Disk storage Drive,5444
simulation area of a 3340 Direct Access Storage Faci l i ty or3344 Direct Access
storage, printer, card l /o, diskette l /o, and cRT/Keyboard. s44s Disk storage
or 3340/3344 main data area can be used for the l ibrary-to-f i le or f i le-to-l ibrary
copy  func t ions  or  fo r  work  a rea  fo r  the  a l loca te  func t ion .

Copy/Dump Program

The copy/dump program supports both f i le-to.f i le copies (COpy) and volume-to-
vo lume cop ies  (DUMP) .

The f i le - to - f i le  rou t ines :

o Provide an easy-to-use method of creating a f i le backup on disk, tape, card,
diskette, or printer.

o Provide a method of moving f i les from one location to another on disk, al low-
ing  bo th  f i le  l im i t  mod i f  i ca t ion  and reorqan iza t ion .

. Support one input and one output per execution.

o  Suppor t  sequent ia l ,  indexed,  o r  d i rec t  d isk  f i les  as  input .

.  Suppor t  copy  o f  a  sequent ia l  f i l e  to  an  indexed f i le  o r  a  d i rec t  f i l e .



o Support tape fi les and card fi les for input and output.

o Support a diskette fi le for either input or output.

o Allow printer output in addition to tape, disk, card, or diskette output.

. Support the deletion of records from fi les through the specification of a dele-
tion code and position within each record. The deleted records can be printed.

o Allow output record length different from input record length.

o Allow an input f i le to be specified using cylinder/head address, rather than
file name, as an aid in fi le recovery.

The volume-to-volume routines allow the user to copy an entire volume to another
volume for backup. The following combinations are supported:
- 5444to5444
- 5445 to 5445
- 3340 main data area to 3340 main data area
- 3340 main data area to 3344 main data area
* 3344 main data area to 3344 main data area
- 334,4 main data area to 3340 main data area (if there are no fi les beyond cylinder

1 66 on the 3344)
-  5444 s imulat ion area to 5444 s imulat ion area (F1,  Rl ,  F2,  R2 only)

Simulation Area Program

The simulation area program is used to support the 5444 simulation areas of a 3340
or 3344. The following functions can be performed:

o CopY the entire contents of one simulation area to another simulation area.

o Move the entire contents of one simulation area to another simulation area,
clearing the area from which the contents were moved.

o Clear all data from a simulation area.

o Change the name of a simulation area.

o Print and/or display the name of each online simulation area and main data area.

o Copy IPL records from one volume to another volume.
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Dump/Restore Program

The dump/restore program copies (dumps) a disk volume to magnetic tape and, if
necessary, restores a disk from a tape previously created by this program. In
addition, a 5444 or 5444 simulation area can be dumped to or restored from disk-
ettes on a3741. one execution of the dump/restore program can dump one of
the following:

From To

3340 Direct Access Storage Facil ity
- Main data area Tape
- 5444 simulation area (F'l , R1 , F2, Rzl Tape or diskette

3344 Direct Access StoraEe
- Main data area Trp.
- 5444 simulation area (F 1 , i l  , F2, R2l Tape or diskette

One execution of the dump/restore program can restore one of the following:

5444 Disk Storage Drive

5445 Disk Storage

Backup Dumped From

il44

5444 simulation area

il45

Tape or diskette

Tape

Can Be Restored To

5444 or  5444 s imulat ion area (F1,  R1,  F2,
R2) on 3340 or 3344

5444 or  5444 s imulat ion area (F1,  R1 ,  F2,
R2) on 3340 or 3344

5445

3340 main data area 3340 or 3344 main data area

3344 main data area 3344 main data area or
3340 main data area (if there are not
fi les beyond cvlinder 166)



Spoo! File Copy Program {5704-SC2 only}

The spool f i le copy program is used to access the spool queues from a program
partit ion-either a batch partit ion or a ccp partit ion. with this program, the
user can perform the following functions:

o Copv the $SPOOL fi le to disk or tape

o Copy jobs into the reader queue from a fi le. terminal. or the system input device

o Copy print steps to a fi le

o Copy punch steps to a fi le

o Copy reader queue jobs to a fi le

o Restore print or punch fi le to a physical rJevice or to the spool queue

o Copy the spool queue status display to a fi le or terminal
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Other Programs for Disk Storage Devices

o Alternate Track Assignment - Assigns an alternate track in place of a defective
one and prints the data content of the area in error.

o Alternate Track Rebuild - corrects data on the assigned alternate track.

o Disk lnit ialization - Performs surface analysis on the user's disk and formats
the disk according to disk system management requtrements.

o File and Volume Label Display - Prints the entire volume table of contents
(VTOC) of a disk or the information pertaining to a single fi le.

o File Compress - Moves fi les on a main data area, or to another main data area,
such that the gaps between the fi les are collected into one contiguous space.

o File Delete - Deletes temporary or permanent data fi les from a disk.

' Reassign Alternate Track - Allows a 3340 data module to be init ialized and
used on System/370.

o Recover lndex - Updates the VTOC entry of an indexed fi le to reflect added
records in case of abnormal program termination.

o System History Area Display - permits the user to copy the contents of the
system history area to a printer or to a device supported by device-independent
data management.

r 1,000-File VToc conversion - converts the capacity of a 5445 VToc from b0
to 1,000 or from 1 ,000 to 50 for use of the disk pack on both Model l0 and
Model 15. Also compresses the entries in a 1,000-fi le VToc on a 5448, 3340,
or 3344.

o 5445 Data Interchange Util i ty (5704-SCl only) _ Allows 23,|6 Disk packs to be
interchanged between System/3 and System/360 or System/37O.

o Configuration Record program (5704-SC2 only) _ Allows certain changes to be
made to the configuration record on disk without the need to perform another
system generation. Also sets some default values that are not set during system
generation.

. chain cleaning - Exercises the l4o3 printer for the purpose of cleaning the
pr int  chain or  t ra in.

Other Programs for Magnetic Tape

o Tape Error Summary - Prints tape error statistics that have been accumulated
during processing.

o Tape Init ialization - Creates or deletes standard tape volume labels, checks for
unexpired fi les, and disprays existing volume and data fire rabers.

' Transaction Logging - Writes user-specified data records to the tape as an audit
trail of system activit ies.
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ADDITIONAL SYSTEM CONTROL PROGRAMMING FUNCTIONS

Overlay Linkage Editor

The overlay l inkage editor creates loadable programs from multiple relocatable
obiect modules. Output from the overlay l inkage editor can be cataloged in the
object l ibrary and/or punched into cards or written to a diskette. Overlay struc-
tures can be created automatically or as designated by the user. The overlay l ink-
age edi tor  is  used by the RPG l l ,  coBoL.  and FoRTRAN lV compi lers,  the Basic
Assembler, the system generation procedures, the CCP format generation routines.
and the CCP/Disk Sort program.

Memory-resident overlays, an optional function of the overlay l inkage editor,
allow the user to increase the performance of programs using overlays. When
compi l ing programs or  when execut ing the over lay l inkage edi tor ,  the user  can
select this option to allow certain overlay segments to remain in main storage after
the first reference. Subsequent requests for the overlay segments are to main stor-
age rather than to disk storage^ lf an overlay is not used by the program, it wil l
not occupy main storage space.

System Generation

When install ing a system, the user performs a system generation (sysgen) to create
a supervisor and data management support for his particular configuration. and to
include the program products he has ordered. During system generation, the source
library, object l ibrary, and system history area are established. The characteristics
of the required spooling support are also defined.

Macros

The macro processor uses macro prototype definit ions to expand keyword macro
statements coded by the user. The resulting expanded code is in a form that can be
processed by the Basic Assembler. Macros provide system services, as well as sup-
port for general l/O; CRT/keyboard; and unit record, disk, and tape devices.

Support of Rollout/Roll in Capabitity (5704-SCl Ontyl

Rol lout / ro l l in  is  the abi l i ty  to  ro l l  out  a program dur ing i ts  execut ion,  br ing in  an
inquiry program. execute the inquiry program, and restart (roll in) the original
program when the inqui ry  program has f in ished execut ing.  Rol lout / ro l l in  is :

o Supported in program partit ion 1 only.

o supported by RPG i l ,  coBoL,  and FORTRAN lV.

Available to Basic Assembler users.

Not supported for sorts. ut i l i t ies, or system control and service programs.
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Support of Gheckpoint/Restart Capabit ity

Checkpoint/restart is the abil ity to write checkpoint records that allow the user to
resume execution of programs from the last checkpoint (rather than from the begin-
ning) in case processing is terminated due to a machine failure or an operator init i-
ated cancel.

checkpoint/restart is supported, in program partit ion 1 only, by coBoL and Basic
Assembler object programs. (The Tape Sort program uses its own checkpoint/restart
facil i t ies rather than those provided bv the SCp.)

Checkpoint/restart cannot be used in programs for which input or output is being
spooled or in programs being executed under control of CCp. With 5704-SC2, check.
point/restart cannot be used in programs with external disk l/O buffers or in pro-
grams greater than 48K. Also, a checkpoint request is ignored if a disk f i le is open
wi th f i le  shar ing speci f ied.

System Input Device

The system input  device,  or  READER. is  used to read:

o OCL statements

o Control statements for system control and service programs

o Source statements for the macro processor and program products

o Relocatable input and control statements for the overlay l inkage editor

o Specifications for program products

o object programs under control of the scp by means of the LOAD * statement

o Input for the modify and reader-to-l ibrary functions of the l ibrary maintenance
program

One of the following devices can be assigned as the reader:

3277 Display Station (CRT/Keyboard used as system console)
5424 MFCU (primary or secondary hopper)
2560 MFCM (primary or secondary hopper)
1442 Card Read Punch
2501 Card Reader
3741 Data Station (directly attached)
3741 Programmable Work Station (directly attached)
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System Punch Device

The system punch device, or PUNCH, is used to provide:

o Optional output from the overlay l inkage editor

o Output from the library-to-punch function of the library maintenance program

One of the following devices can be assigned as the punch:

5424 MFCU (primary or secondary hopper)
2560 MFCM (primary or secondary hopper)
1442Card Read Punch
3741 Data Station {directly attached}
3741 Programmable Work Station (directly attached)

MAIN STORAGE REOUI REMENTS

Supervisor Requirements for 5704-SC1 (Model lbA, lSB, 15C)

For SCP 5704-SC1, the minimum main storage requirement for the supervisor is
18K bytes, v'rhich supports multiprogramming and:

All available main storage sizes
One or two 5444 disk drives (Model 1bA onlyl
One to four 5445 disk units (Model I SA only)
One 1403 printer
One CRT/Keyboard
One 5424 MFCU or 2560 MFCM
One 2501 Card Beader
One 1442 Card Read Punch

spooling support adds f rom 7K to 18K bytes to this requirement, depending on the
devices and partit ions selected for spooling. For example, with 7K spooling suppoft,
printer output from one partit ion can be spooled. Thus, with 7K of spooling, the
minimum supervisor size is 25K bytes.

Additional supervisor main storage is required to support:

3340 Direct Access Storage Facil ity (Model l58 or l5C only)
3410/3411 Magnetic Tape Subsystem
3284 or 3287 Printer
3741 Data Station or Programmable Work Station, directly attached
Communications
Memory-resident overlays
lnterval t imer
Unit record restart
l/O storage protection
Serial l/O channel

Additional information regarding storage requirements is in the IBM system/3
Model l5 System Generation Reference Manual, GC2l-7616.
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Supervisor Requirements for 5704-SC2 (Model 1SDl

For 5704-sc2, the minimum main storage requirement for the supervisor is 22K
bytes, which supports three-partit ion multiprogramming and:

All available main storage sizes
Two, three, or four drives of the 3340 Direct Access storage Facirity
Two drives of the 3344 Direct Access Storage
One 1403 printer
One CRT/Keyboard

The requirement for spooling depends on the devices and partitions selected for
spooling. For example, approximately 7K is required to support spooling of printer
output from one partit ion. Approximately 2l K is required for maximum spool
support.

Additional supervisor main storage is required to support:

5424 MFCU or 2560 MFCM
2501 Card Reader
1442Card Read Punch
3410/3411 Magnetic Tape Subsystem
3284 or 3287 Printer
Second 1403 Printer
3741 Data Station or Programmabre work station, directly attached
Communications
Memory-resident overl ays
Interval t imer
Unit record/extended restart
l/O storage protection
Serial l/O channel

In addition to the resident supervisor requirements l isted above, a resident f i le
share common area is also required. This area is a minimum of 2K and resides at
the upper l imit of main storage.
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User Program Requirements

The minimum usable partit ion size is 8K. with no upper l imit, except as determined
by the size of the system and supervisor. (lf partit ion 2 or 3 is not used, its size may
be set to 0.) Programs to be executed in a non-CCP partit ion can be up to 4gK using
5704-sc1; they can be up to 56K using 5704-sc2 depending on supervisor require-
ments selected during system generation. Tasks running under control of CCP can
range from 4K to 32K

Several techniques allow effective use of available resources:

Overlays: lf a compiled RPG ll program cannot fit into the specified storage size,
the SCP automatically attempts to generate overlays. The COBOL and FORTRAN
user can segment large programs.

Memory-resident overlays: This compiler option to the overlay l inkage editor
allows overlays to reside in main storage outside the object program but within
the partition. lSee Overlay Linkage Editor in this chapter.)

External buffers: This compiler option allows disk l/o buffers to reside outside
the object program but within the partit ion.

CONTROLLING PROGRAM PROCESSING

Operation Control Language

A program and the environment in which it is to be run must be defined to the
system by means of operation control language (OCL) statements. Operation con.
trol language statements specify:

. System information and options

o Assignment of system devices

o Whether programs are to be cornpiled. l ink-edited, and/or executed

The library or device from which the user or system program is to be loaded

The fi les to be processed and the locations of these fi les

ocL statements are read from the system input device, or in the case of procedures,
from the procedure l ibrary. All OCL statements-except the comment (*), end-of-
job step (/&), end-of-fi le (/"). and the job delimiter (/.) statements-begin with a l l
in positions 1 and 2.

A LOAD, CALL, or INCLUDE statement can be conditioned such that the related
program or procedure is executed or bypassed, depending on the setting of external
program switches (5704-SC2 only).

Figure 2 i l lustrates the variety of options that the user can specify in ocl on the
Model  15.
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// ASSIGN

i/ BscA

/ /  CALL

/ i  COMPILE

/ /DATE

I I F I L E

ATTR

LINKADD

OBJECT
SOURCE
UNIT

ASC|I
B L K L
CONVERT
DATE
D E F E R
DENSITY
E N D
H I K E Y
LABEL
LOCATION
NAME
PACK
PARITY
P R I N T
RECFM
RECL
RECORDS
R E E L
RETAIN
SEONUM
SHARE

SPLIT
TRACKS
TRANSLATE
U N I T
V E R I F Y

Reassigns s imulat ion areas F1,  Rl  ,  F2,  R2
(5704-SC2 only).

Allows change of BSCA line to 1 or 2.

ldentif ies an OCL procedure.

Specifies, for program compilations:
Type of memory-resident overlay

program
Link-edit start address of compiled
program

Location of object program
Name of source program
Location of source program

Sets system or partition date.

Describes data fi les to be used in program:
Recording mode for tape
Tape block length
Tape data conversion
Date of f i le
Deferred mount of tape fi les
Density of tape
End of job tape option
Used for multivolume indexed fi les
Name of f i le on disk or tape
Location of f i le on disk
Name of f i le in program
Name of disk pack
Tape parity
Card print option
Tape record format
Tape or diskette record length
Number of records in disk fi le
Labeled or unlabeled tapes (reel narne)
Retention code
Relative position of tape fi le
Share fi le between partit ions (5704-SC2

on lv )
Split cylinder fi les on 5445
Number of tracks in disk fi le
Tape data translation
Uni t  conta in ing f i le
Write verify option tor 334O13344
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Strtemsnt
ldentifier Keyword Explanation

// HALT

i/  IMAGE

// INCLUDE

l I J O B

// LOAD

I I L O G

// NOHALT

// PAUSE

//  PRINTER

CORE
PARTITION
PRIORITY
SPOOL

SEVERITY

A L I G N
coPtEs
D E F E R
DEVICE
FORMSNO
LINES
PRIORITY
CLOSE

OCOPY

Specifies halt on system errors or end of
pro9ram.

Changes printer chain image.

ldentif ies source l ibrary member containing
OCL to merge into job stream (5704-SC2
only) .

Specifies, in first statement of a job:
Amount of main storage required
Which partition is to be used
Priority of the job

Whether job is to be spooled

ldentifies program to be executed:
Object program is in system input device

( L O A D ' ) .

Object program is in object library
(LOAD namel .

Oblect program is in a disk file
(LOAD *,name) (5704-SC2 only).

Changes system logging device:
CONSOLE, EJECT, NOEJECT, 1403,

3284

Specifies no halt at end of program:
Specifies severity level of default

overrides.

Causes halt and wait for operator.

Describes system print device:
Forms alignment
Number of copies
Begin printing at end of program
Type of printer
ldentifies forms type
Number of lines per page
Priority of iob step on print queue
Prevents closing spool step at end of step

(5704-SC2 only)
Prevents $OCOPY from accessing step

(5704-SC2 only)

Figurc 2 lPart 2 of 31. Syrtam/3 Model t5 OCL Oprion3
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/ /  PUNCH

I /  READER

//  RUN

// swrrcH

/&

CARDNO
COPIES
D E F E R
D E V I C E

P R I O R I T Y
OCOPY

Describes systent punch device:
Card type
Number of  copies
Begin punching at  end of  program
Changes system punch device:  MFCM,

M F C U , 1 4 4 2 , 3 7 4 1
Priority of job step on punch queue
Prevents $OCOPY from accessing step

(5704-SC2 only)

Changes system input  device:
CONSOLE, MFCM, MFCU. 1442,2501,

3741

lndicates end of OCL for a program.

Sets user program switches.

Acts as job stream delimiter.

Acts as job step delimiter.

Indicates end of  input  data f i le .

lndicates comments.

Figure 2 (Part 3 of 31. System/3 Modet tS OCL Options



Step Mode and Job Mode

System/3 Model 15 provides the user with two program processing modes: step
mode and job mode.

Astep is a specific program to be executed and the description of the resources
required by that program.

A job is a group of related programs (steps) to be executed in a sequential manner.

Note: On other System/3 models, the execution of a single program is often called
a job.

Defining a series of related steps as a single job may sometimes be required or
it may otherwise provide specific advantages. For instance, multiple steps within a
single job would be preferred when execution of a later step is directly dependent
upon successful completion of an earlier step. lf a step terminates abnormally, the
remaining steps in the job are bypassed.

The beginning of a job is always ihdicated by a JOB statement. A succession of
jobs presented to a computer is a job stream. Within each job, one or more programs
(steps) may be executed. These steps can be programs supplied by lBM, such as a
compiler that translates a source program into object code, or an application pro-
gram that is already in executable format and processes data files.

Step mode processing is indicated by the absence of JOB statements. This is the
mode of processing used on other System/3 models.

Figure 3 shows an example of executing programs in lob mode. The sample job

stream is composed of two iobs, one with four steps and the other with three.
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Beginning of f irst job-payroll
First step-edit input

Second step-update master

Third step-calculate taxes

Fourth step-write checks

Beginning of second job-Order Writing
First step-edit input

Second step-update f i les

Th ird step-write orders

End of job stream

//PAYROLL JOB

/ /  RUN
l&
/ IPAY2 LOAD UPDAT,Rl

'
/ /  RUN
l&
/. /PAY3 LOAD TAXES.Rl

/ /  RUN
/&
//PAY4 LOAD CHECKS,RI

/ /  RUN
/&
/ /ORDERS JOB
//ORD1 LOAD

/ /  RUN
/&
/./ORD2 LOAD

ir  ̂ r*
/&

l,oror 

LOAD

/ /  RUN
/&

First
job

:::: I
" r t a a r - )

Figuro 3. Exemple of Exccuting programs in.Job Mode



Messages, Defaults, and Severity Levels

System/3 Model 15 uses the CRT to display halt codes or messages. These messages
indicate incorrect program operation, machine errors, or, in some cases. information
or instructions. When a message requires operator action, the operator enters the
necessary response by means of the keyboard. The response is displayed on the
CRT, and the message and its response are stored in the system history area on disk.

When the system is  in i t ia l ly  loaded ( lPL) ,  nohal t  mode is  assumed.  Through the use
of HALT and NOHALT OCL statements, this mode can be altered. The HALT
statement causes the system to halt (displaying EJ or ES on the CRT) when a
program ends, and the operator can restart when ready. The NOHALT statement
causes the system to continue without stopping when a program ends normally.

There may be more than one option to choose from, or there may be no options
at  a l l .  The fo l lowing opt ions may be present :

Option Meaning

Continue with the program.

Retry the operation and continue with the program. (This can
mean to reread a card or repeat the operation.)

Controlled cancel : Control is given back to the program, which
closes the fi les, performs other end-of-job functions, and cancels
the program.

lmmediate cancel: Control is given to the supervisor, which cancels
the program.

When a controlled cancel (option 2) or immediate cancel (option 3) is selected for a
message while the system is in step mode, only the current step is canceled. In job
mode, the cancel options cause all remaining steps in that job to be canceled.

Some messages have a default response, so that the program is not required to stop.
Those conditions that have a default response option are further identif ied as to
their severity. A SEVER ITY parameter for the NOHALT statement allows the user
to indicate the level of severity for which the system is allowed to select default
options. lf the parameter is not specified, the operator is required to respond to
error conditions. Each message that has a predetermined default option also has
one of four severity codes.

A message that has a default value may or may not cause the system or partit ion to
stop, depending on the severity level selected by the operator. Figure 4 i l lustrates
this concept; it shows what happens when a halt (message) occurs in the six modes
that can be selected by the user with the following OCL statements:

/ IHALT
//  NOHALT
/ /  NOHALT SEVERITY . l
/ /  NOHALT SEVERITY .2
/ /  NOHALT SEVERITY.4
/ /  NOHALT SEVERITY .S
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Notice that the EJ code is an exception. A NOHALT statement without a
SEVERfTY parameter affects onty the EJ and ES (end of step) codes. Also
notice that the default value and the severity code for a particular message
are not necessarily related.

Generally, the user selects HALT mode when testing a new job or application.
when the job is debugged, NoHALT mode with a row severity rever may be
selected unti l the user feels the severity level can be increased.

Figure 4, Message Characteristics and Results

Message Charasteristics Resu l t2  Depend ing  on  User
OC[- Statement

Message
Coder Options Default Severity HALT NOHALT

NOHALT SEVERITY

1 .> 4 8

l 8

1 9

6E

EJ

L L

LY

P3

3

0,3

o,2,3

None

o,2,3

1,2,3

1,2,3

J

0

2

None

0

2

None

N o n e

2

4

None

2

2

4

H

H

H

H

H

L.l

H

H

N H

H

H

H

H

H H

l-l

N H

H

H

H

H N H

N H

H

N H

N H

H

H

N H

N H

N H

N H

N H

N H

H

N H

N H

N H

N H

N H

N H

H

I Meaning of message codes:
18  Se r i ous  e r ro r s  we re  f  oun rJ  du r i ng  RpG l l  comp i l a t i on .
19  Warn ing  d i ag r ros t i c s  we re  i s sued  du r i ng  RpG l l  comp i l a t i on .
6E Attempt was made to replace an exist ing l ibrary entry i l ibrary maintenance program).
EJ End ot  job occurred.
LL  A t t emp t  was  made  t o  ove r l ay  an  ex i s t i ng  t empo ra ry  f  i l e .
LY  Su f f i c i en t  d i sk  space  i s  no t  ava i t ab le .

.  
P3 Forms are iammecl  on thc pr inter .

'Meaning 
of  resul t :

H  -  P rog ram ha l t s ;  ope ra to r  ac taon  i s  r equ i r ed .
NH -  P rog ram does  no t  ha l t ;  de fau l t  i s  assumed  and  p rocess ing  con t i nues .
In both cases, the rnessage and response are rogged in the system history area.
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CONTROLLING SYSTEM RESOURCES

One of the main measures of a system's efficiency is the throughput; that is, the
amount of work handled in a certain period of t ime. The major factors that
influence system throughput are (1) processing time and its use and l2l l lO devices
and their efficiency.

System/3 Model 15 offers features that improve system throughput by allowing
efficient uti l ization of system resources:

o Multiprognmming allows more efficient use of processing unit time by allowing
different programs to be executed in each partit ion.

a Communications Control Program allows concurrent execution of programs with-
in one partit ion.

. Spooling reduces the dependence of processing unit tirne on the relatively slow
speeds of unit record equipment.

Multiprogramming

A multiprogramming system has advantages, in both storage organization and
processing unit usage, over a single-partit ion system.

Storage Organization

SCP 5704-SCl supports two program partit ions; SCP 5704-SC2 supports three.
However, when the size of the second (and third) partit iolr is set to zero, the result
is a single-partit ion system.

Supervisor Area

Program Partit ion

Singl€-Partition System

Suoervisor Area

Program Partit iorr 1

Program Partit ion 2

l l

! Program Partit ion 3 |
L - -  - - - J

Multiprogrammin g System

A single-partit ion system represents the simplest type of storage organization. The
lower storage area contains the supervisor, which remains resident throughout system
operation. The remaining area is where all other programs, both IBM-supplied and
user application, are executed. (ln addition, when using SCP 5704-SC2, a portion of
the high end of storage is used for f i le sharing information.)

In a multiprogramming system, each program partit ion can contain a separate
program. Each program is logically independent, but shares the processing unit
facil i t ies with the other program(s), thus reducing the unproductive wait state time
of the system.
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The sizes of the program partit ions that best meet the needs of an installation depend
upon such factors as total amount of storage available; size and structural character-
istics of the processing programs and their barance among job streams; and the
operating environment. The size of each program partit ion is specified during
system generation. but it can be modified between jobs or job steps by means of an
operator control command. The minimum partit ion size that can be used is gK
lsee Main Storage Requiremeng in this chapter).

Procasing lJnit tJsqe

In a single-partit ion system, onry one program is normaily in storage at a time. lf
the program needs input or output, it issues an r/o request to the supervisor. The
supervisor then passes this request to an l/O supervisor routine, which executes the
l/O operation. During nrost of this time, the processing unit itself remains idle or
in a wait state. As shown in Figure 5 (gray areas), the processing unit spends a
significant amount of t ime in an inactive state, waiting.

In a multiprogramming system, the supervisor contrors priority of processing. pro-
gram partit ion priority can be changed by operator contror command. Ail programs
operate with interrupts enabred; when an interrupt occurs, the supervisor gains
control, processes the interrupt, and gives control to the highest priority partit ion
that is available. contror is given up by a higher priority partit ion when it en-
counters a condition that prevents further processing. Control is taken away from
a lower priority partit ion at the completion of a function for which a higher priority
partit ion is waiting.

Figure 6, based on a murtiprogramming system with two active partit ions, shows
that processing unit t ime is more usefully employed when two programs cail upon
the processing unit resources. The processing unit time line, when compared to
that in Figure 5. shows a noticeabre reduction in the amount of t ime that the
processing unit spends in an inactive state.

The following paragraphs explain the points referenced on the bottom line of
Figure 6.

Po inn l , 3 ,andg :  Ap rog rampar t i t i on  (2 ,1 ,2 respec t i ve l y )  i s suesan l /O reques t
and enters the wait state pending its completion. The supervisor takes over to start
the l/O operation and to determine whether the other program partit ion can start
(or resume) processing.

Poin* 2 and 10: Program partition I gains control because it is waiting with no l/O
requests pending.

Point 4: The supervisor is unabre to find a program partit ion waiting with no r/o
reguests pending. The system enters the inactive state, waiting for an l/O interrupt.

Poin$ 5 and 7: An rlo interrupt occurs, signaring the compretion of the r/o opera-
tion for program partit ions I and 2, respectively.

Point 6: Program partit ion 1 gains contror because program partit ion 2 is stir l
wai t ing.

PointS: Program partit ion 2 resumes processing, because it is the higher priority
program partit ion waiting with no pending l/O request.



Complet ion
of  l /O
request

l /O request  Complet ion
from problem of  l lO
program request

Superv isor

t i t l I i
Processing

un i t  t i rne

t l
t . i

I 
Active or processing

ffi 
lnactive or waiting

Figure 5. Processing Unit Usage in a Single-partition System
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l /O interrupts

Comple-  Comple-
l /A l /O t ion of  t ion of
request  -  request  -  l l0  -  l lo  -
P2 Pl  P1 P2

t/o
request -

P2
I I l t

Superv isor

Program
part i t ion 1
( P 1 )

\

:iiiltiiiiil:iii:i+.*i
a

Program
part i t ion 2
(P2l Iiiiti:iiliiiiiii:iiiiiiiiii:ii:ii:i:i:iiiiiiiiiiii:::::iii:i::i:ii:iili:iii:i:i$:ii:tii::ii:iii:ii:ii:iliiiiiiiii

l r

Processi ng
uni t  t ime

I
I

Points 1 2 3 4 5 6 7 8 I  10

I 
Active or processing

ffi Inactive or waiting

Figure 6. Processing Unit Usage in a Multiprogramming Systom
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Gommunications Control Program

The Communications Control Program (CCp) is a system control programming
feature that controls concurrent execution of several application programs within
a partit ion, thereby providing System/3 Model l5 with multitasking.

Multitasking

Multitasking is a special form of multiprogramming where two or more programs,
called tasks, execute concurrently within a single partit ion. The purpose of multi-
tasking is again to make more efficient use of processing unit t ime.

Main Tasks and Subtasks

In multitasking, one main program (main task) attaches one or more subprograms
(subtasks). The main task gets control from the supervisor and then init iates, or
attaches, the subtasks. The main task and its attached subtasks alwavs reside in
the same partit ion.

In System/3 Model 15, ccP is the main task permitting several application pro-
grams {the subtasks) to execute concurrently. though independently of one another.
CCP provides the control program services needed to operate a communications-
based information processing system. CCP enables an online network of terminals
to call a predefined set of application programs as needed and access a common set
of disk fi les.

Control Program Services

Five types of control program services are performed:

Task management - Several user application programs. init iated independently.
can be executing concurrently under CCP.

Communications management - CCP controls input from and output to terminals
in the system.

Program management - CCP handles requests from terminals and the system
operator to concurrently execute application programs.

File management - ccP manages access by user programs to user data fi les.

Display format facil i ty for the 3270.

System Control  Programming 49



The following are some of the programs distributed as part of ccp that, if used,
must be run in batch mode either before ccp startup or after ccp shutdown:

o Assignment build program - creates, deletes, repraces. or modifies assignment
sets.

a Assignment l ist program - Lists the contents of assignment sets, assignment
fi le directory, CCP configuration, or program request counts.

o Init ialize assignment fi le program - Creates the CCP assignment fi le during CCp
installation.

o Display format generation routine - Generates display formats and places them
in an object ribrary for use with the 3270 dispray format facirity during ccp
operation.

Note: under 5704-sc2. this routine can be used whire ccp is active.

r Display format test routine - Allows 3270 display formats to be tested without
starting CCP.

o Printer format generation routine - Generates printer formats and places them
in an object ribrary for use with the 3270 dispray format facirity during ccp
operation.

Note: under 5704'5C2, this routine can be used whire ccp is active.

Programm ing Facil ities

Programs that run under ccP can be written in the following languages:

o RPG l l  -  The EXIT/RLABL operat ion or  a SPECIAL f i le  is  used for  terminal
input/output.

' COBOL and FORTRAN lV - The CALL statement is used for terminal input/
output.

o Basic Assembler - A macro instruction can be used for terminal input/output.

Figure 7 shows ccP (the main task) controll ingthree user application programs
(the subtasks).



Program partit ion 1

Program partit ion 2 or 3

User application program

Communication Control Program

under control of System/3 Model 15
system management

User application programs
running under CCP

Figure 7. Communications Control Program lCCpl
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Spooling

In any computing system, there is a large discrepancy between the electronic speed
of the processing unit and the relatively slow (mechanical) speeds of card readers,
card punches, and printers.

Spooling is a system control function designed to decrease the execution time of unit
record l/O-bound jobs by servicing l/O requests addressed to such devices at disk l/O
speed. Spooling increases throughput by doing unit record l/O in parallel during
the execution of other jobs.

without spooling, the throughput of a program is often determined by the speed of
the slowest device, and therefore other devices may not be operating at full speed.
with spooling, card punching and printing can occur at near the maximum speed of
each device.

Another advantage of spooling is that it allows the user to run programs in more
than one partition without the need for separate unit record devices for each parti-
t ion. The printer, for example, can be used by another partit ion if they are being
serviced by the spooling function.

Processing with the spooling function on Model lb is as follows:

The job streams (operation control statements. programs, and data cards) for
the individual partit ions are read and stored in input areas (called queues) on
disk. The routine that accomplishes this is called the spooled reader, and the
disk space used is called the reader queue.

From disk, the jobs are transferrd to the partit ions, as required, for execution.

o Unit record (printer and punchloutput is stored in queues on disk before it is
finally printed and/or punched. The routines that accomplish this are called out-
put writers, and the disk space used is called the punch queue or print queue.

In Figure 8, a job's normal input is read from the spooled reader and queued on disk
before the job is started. Similarly, a job's output is stored on disk in the punch
queue and print queue; punching and printing occur later. (The device used for the
spoof queues can be a5445,3340, or 3344.)

Execution of the spooling function can be controlled by the operator, who can
start and stop the spooled reader and output writers independently of program exe-
cution by entering operator control commands through the keyboard.

Job input can be held in the reader queue for execution at a later t ime. This allows
the user to hold jobs that need, for example, two hours of execution time unti l the
system is less occupied.



Job output can be either held in the punch and print queues unti l convenient to
process it, or processing can be started while the job step is sti l l  executing.

whenever a spooled reader, card punch, or printer becomes inoperative, the system
can continue processing with those jobs already in the reader queue on disk and store
the output in the punch and print queues. When the l/O unit becomes available again,
reading, punching, or printing can continue.

Punch Oueue
and Print
Oueue

Reader
Oueue

User fi les on disk and magnetic tape are not handled by the spooling function.

Figure 8. Processing with Sp,ooling
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Pertormance with Spooling

An example of System/3 Model 15 performance with spooling is shown in Figure 9.
The upper part shows the processing of a system/3 Model 15 job stream in a parti-
tion without the spooling facilities. Note that the first job, which needs a great
deal of printing time, slows down throughput. The lower part of the figure shows
the processing times of the same job stream with spooling. Here, the total time is
divided into processing unit t ime, queue time (the time the output of the job is in
the print queue, ready for printing), and printing time. {lnput spooling and multi_
programming are not considered in this example.l

When the system is spooling, the improvement in system performance achieved by
output queuing is shown by the difference in time between points 2 and 3. (print_
ing can begin prior to the completion of the program.)

Although the time elapsed between the reading of a lob and the completion of its
output increases when spoolinq is used, overall system performance is usually
improved. This can be seen from the difference between points 2 and 3, when all
f ive lobs have finished processing. In addition, the processing unit is available for
processing, because between points 1 and 2 the only activity is the printing of the
output queues, which requires l itt le processing unit t ime.

This example of spooling performance in a single batch environment is theoretical.
The actual increase in throughput achieved depends, for example. on the l/o
orientation of each program, the sequence of the particular jobs. and the speed and
number of unit-record devices.

Job 1
B
IWithout rpooling

Processing unit
and printer t i

With spooling
Processing unit

Clueue time

Printer t ime

ota l  t ime
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Cons id era ti o ns fo r lJsi ng Spoo I ing

The spooling function is distributed as a set of modules from which the user can
build his own version according to his needs.

The following levers of spooring support are serected by the user during system
generation:

o print spooling

Print and punch spooling

lnput and print spooling

o Input, print, and punch spooling

Note: The spooled reader and the punch writer cannot execute concurrenly.
The operator contrors starting and stopping of the reader and writer.

In addition to choosing the level of spooling support, the user must arso specify:

o The 5445 Disk Storage, the 3340 Direct Access storage Facirity, or the 3344
Direct Access Storage for spooled records.

o A description of the disk space used by spooling.

o The unit-record devices to be spooled. The following devices can be spoored:
il.24 MFcu,2s60 MFCM, 1442 card Read punch, 2b0r card Reader, 3741
Data Station or Programmable Work Station (input only), or , l403 printer(s).

o The program partitions that are to be supported by spooling.

During system generation, the user can specify that one or more of the spooling
functions be started automatically upon completion of lpL. rather than under
operator control.

MULTI-LEAVING Remote Job Entry Work Station program

The MULTI-LEAVTNG Remote Job Entry work Station (MRJE/ws) program per-
mits a system/3 Moder 15 with EBcDrc to communicate over a point-to-point
(switched or nonswitchedl line to a System/37O operating under control of one of
the following:

o HASP l l  {vers ion 3. . t  or4.0)

o ASP (version 2.6 or 3.l l

Remote Entry Services (RES) of JES under OS/VSl

MU LTI-LEAVING work station facirities of JES2/JE53 under os/VS2

Remote Spooling Communication Subsystem (RSCS) of VM/370
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Any iob that can be entered into the central system from locally attached, similarly
functioned l/o devices can be entered from the system/3 Model 15 work station.

MRJEATS input can be read from one or a combination of the following devices:

5424 MFCU
2560 MFCM
1442Card Read Punch
2501 Card Reader
Directly attached 374,l Data Station or 3741 programmable work station
5444 or 5445 Disk Storage
3340 or 3344 Direct Access Storage
341013411 Magnetic Tape Subsystem

Output data sets can be directed to:

1403 Printer
5424 MFCU
2560 MFCM
1442Card Read Punch
Directly attached 3741 Data station or 3741 programmable work station
5/,44 or 5445 Disk Storage
3340 or 3344 Direct Access Storage
3410/3411 Magnetic Tape Subsystem

output can be returned to the submitting work station, routed to another work
station, or directed to local central system l/O devices.

operator messages are directed to the Model 15 cRT/Keyboard; they can also be
logged on the system logging device.

When the MRJEA,VS program is used, the following restrictions apply:

a Column binary is not supported.

o Reading and punching of os object decks requires the BSCA Text Transparency
feature and either a 2560 MFCM or 1442 Card Read punch; OS object decks
can be read from the 2501 Card Reader.

o only the first 80 bytes of the input records are processed by the MRJE/wS
program.

o Input record length can be only 80 or 96 bytes.

o Print records that exceed the line length of the system/3 printer are truncated.
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Program products are l icensed programs that are used to satisfy specific application
requirements. They operate under control of the system/3 Model 1b System control
Program (scP), and are disk-resident on a 5444 Disk storage Drive or on a simula-
tion area on a 3340 Direct Access storage Facility or 3344 Direct Access storage.

The following program products are available:

Figure 10 at the end of this chapter summarizes device support for system/3 Model
15 program products.

Chapter 3. Program Products

Program Product

Program Number

System/3 Models
15A, 158,  15C

System/3 Model
15D

R P G  I I

RPG l l  3270 Display
Control Feature

Subset  ANS COBOL

F O R T R A N  I V

Basic Assembler

Disk Sort

CCP/Disk Sort

Tape Sort

Card Ut i l i t ies

5704-RG1

5704-RG 1
Feature 6005/6006

5704-CB 1

5704 -FO1

5704.AS1

5704-SMl

5799-ATH

5704-SM2

5704-UT1

5704-RG2

Not avai lable

5704-CB2

5704-F02

5704.AS2

5704.SM9

5704-SM7

5704-SM8

5704-UT3
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RPG I I

Model 15 RPG ll requires, as input, an RpG ll source language program and pro-
duces, as output. a system/3 Model l5 machine language object program that is
cataloged in an object l ibrary, punched into 80- or 96-column cards, or written on
a diskette. A source program listing, diagnostic messages, and a main storage map
can be requested.

To use the RPG ll Compiler, the user supplies information about the application
program to be written. The program can be described on specification sheets before
the source statements are entered in the system. The titles of the specification sheets
are: Auto Report. Control Card and File Description, Extension and Line Counter,
Telecommunications. Input, Calculation. and Output.

Source programs can be read from the system input device (card reader, 3741, or
3277 Keyboard) or from a source l ibrary. work fi les for the compiler can be on
5444,5445,3340, or 3344 disk storaqe devices.

The overlay l inkage editor is invoked by the compiler to generate overlays and an
executable obje'ct program.

Model 15 RPG ll includes support that is offered as extra features in RPG ll for
other System/3 models:

5445 Disk Storage support

Ul0/3411 Magnetic Tape support

Auto Report (enhances the RPG ll language by providing functions that elimi- -
nate much of the preparation and coding usually required)

Telecommunications facil i t ies {support BSCA fi les as input, output, combined,
or  demand f i les in  RPG l l )

Model 15 RPG ll supports:

Device-independent data management

Additional index space

o The TIME operation code to obtain the date and time of day from the supervisor

All disk l/o buffers can be placed outside the object program but within the parti-
t ion by a control card option of 5704-RG2, thus allowing more code to reside
within the l imits of the object program.

B-type inquiry programs are supported only by 5704-RGl.



RPG ll 3270 Display Control Feature (5704-RG1 only)

The 3270 Display Control Feature provides an interface to an RPG ll program for
up to 1 8 local or remote 3270 devices on a single communications interf ace. This
telecommunications facil i ty can be used without the need for ccp, ML/Mp, Basic
Assembler, or RPG ll Telecommunications (BSCA) support.

The feature offers screen formatting through a user interface that is designed to be
easy to use. A sPEclAL fi le is defined in the RpG ll source program. Then. with
a user-supplied array and with READ and Excpr operation codes, the application
program communicates with the terminals.

SUBSET ANS COBOL

Model 15 coBoL requires. as input, a coBoL source ranguage program. The
coBoL compiler produces as output, by means of the system.s overlay l inkage
editor, a system/3 Model l5 machine language object program that iscataloged
in an object l ibrary, punched into 80- or 96-column cards, or written on a diskette.
A source program listing. diagnostic messages, and a main storage map can be
requested.

source programs can be read from the system input device (card reader, 3741, or
3277 Keyboard) or from a source library. Work files for the compiler can be on
W4,5445,3340, or 3344 disk storage devices.

The user can interface with the rollout/roll in routines through use of a CALL state-
ment in the source program. (Rollout/roll in is not supported in scp 5704-sc2.)

The date and time of day can be obtained from the supervisor through the use of
a supplied subroutine and a cALL statement in the coBoL source program.

With 5704-C82, a directly attached 3741 can be specified as a data input or output
device' 57@.CB2 also allows all disk l/O buffers to be placed outside the object
program but within the partit ion.
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The following functional processing modules of the American National standards
Institute (ANSI) standard coBoL are included in the system/3 Model l5 compiler.

The first digit in the l ist represents the level of the modules included in the
compiler; the second digit represents the lowest level in the American National
Standards Institute standard (0 implies that the module may be completely missing
from the standard compilers); the third digit represents the highest level of the
ANSI standard.

1 Nucleus 1,  2

1 Sequential Access 1, 2

1 Random Access 0,2

1 Library 0. 2

o  2  Tab le  Hand l i ng  1 ,3

. 1 Segmentation 0,2

The international standard for coBoL is lso Recommendation number 1gg9.
which was approved by ISO (lnternational Organization for Standardization) in
1972' System/3 Model 15 COBOL bears the same relation to the ISO standard as
to the ANSI standard, inasmuch as the two standards are identical in technical
content.

FORTRAN IV

Model 15 FORTRAN lV requires, as input, a FORTRAN lV source language pro-
gram and produces as output, by means of the system's overlay l inkage editor.
a System/3 machine language object program that is cataloged in an object l ibrary,
punched into 80- or 96-column cards, or written on a diskette. A source program
listing. diagnostic messages, and main storage map can be requested.

Source programs can be read from the system input device (card reader. 3741, or
3277 keyboard) or from a source l ibrary. Work fi les for the compiler can be on
il44, U45,3340, or 33214 disk storage devices.

Model 15 FORTRAN lV language contains those features defined in American
National Standard Basic FORTRAN, X3.10-1966 and additional language features
previously  avai lable only  wi th fu l l  FORTRAN lV Compi lers.

The user can interface with the rollout/roll in routines through use of a cALL
statement in the FORTRAN lV source program. (Rollout/roll in is not supported
by SCP 5704-SC2.)

The date and time of day can be obtained from the supervisor through use of a
supplied subroutine and a CALL statement in the FORTRAN source program.

With 5704-F02, a directly attached 3741 can be specified as a data input or
output device. 57O4-FO2 also allows all disk l/O buffers for direct access fi les
to be placed outside the object program but within the partit ion.
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The Model  15 FORTRAN lV L ibrary conta ins:

Mathematical subroutines to perform arithmetic operations

Service subroutines to perform input/output conversion and control

A commercial subroutine package to perform functions equivalent to the l l30
commercial subroutine Package, insofar as they are meaningful to system/3.

BASIC ASSEMBLE R PROG RAM

The Model 15 Basic Assembler program is a program product that processes source
programs written in the Basic Assembler Language and produces executable object
programs.

The Basic Assembler Language is a symbolic programming language. some of the
features provided are:

Mnemonic operation codes
Symbolic referencing of storage addresses
Automatic storage assignment
Address displacement calculation
Convenient data representation
Operand field expressions
Sou rce identif ication-sequence f ields
Assembler i nstructions
Source prograrn l istings
Cross reference listing
Error checking and diagnostic messages

LCP (load CPU), l jCP (store CpU), and CCp (command CpU) are mnemonic opera-
tion codes not supported on other System/3 models. The extended mnemonic code
SVC (supervisor call) is also supported.

work fi les for the assembler can be on s444, s44s,3340. or 3344 disk storage
devices.

The Basic Assembler can be used for assembly of relocatable subroutines for use
wi th Model  l5  RFG l l ,  coBoL,  or  FORTRAN lV.  These subrout ines are coded by
the userand assenlbled separately. The process of program linking is accomplished
dur ing compi lat ion of  the RPG l l ,  COBOL, or  FORTRAN lV source program by
means of the overlay l inkage editor.
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source programs can be read from the system input device (card reader, 3741, or
3277 keyboard), a source library, or a source file generated by the macro processor.

The Basic Assembler can be used to create a standalone program. The object pro-
gram is punched into cards, and program loading is performed with an init ial pro-
gram loader through the alternate IPL device (MFCU, MFCM, or 14421. Standalone
programs are coded entirely by the user with no dependence on other programming
support.

DISK SORT PROGRAM

The Model 15 Disk Sort program sorts a fi le into ascending or descending
sequence. specifications are described on a simple, RpG-like coding sheet; then,
with the use of the system input device, they can be entered into the system or
stored in the source l ibrary on disk. Disk sort diagnostics and messages can be
printed on the system logging device (1403 ,3284, or 32g7 printer). Disk sort
requi res an input  f i le ,  a  work f i le ,  and an output  f i le ; these f i les can be on:

I nput

Fi le

Work OutputDevice

1442 Card Read Punch

2501 Card Reader

2560 MFCM

3340 Direct Access Storage Facility

3344 Direct Access Storage

3410/3411 Magnetic Tape Subsystem

3741 Data Station (directly attachedl

3741 Programmable Work Station (directly
attached )

i l24 MFCU

5444 Disk Storage Drive

5445 Disk Storage

X

XX

X

X



lnput File: Up to eight input f i les can be specified in any combination of the devines.
A disk input f i le can be sequential, indexed, or direct organization. A tape input trre
can have:

Minimum record or block length of 1g bytes
Maximum record length of g,g99 bytes
Maximum block length of g,g9g bytes
Fixed length records (variabre rength records are not supported)
Blocked or unblocked records
EBISD|C or  ASCII  format
Sinrg le or  mul t ip le volumes
9-track (800/1600 bpi) or 7-track (200/556/800 bpi)

Work l=ile: Work space can be specified by the user or automatically allocated by
the program.

Output File: A disk output f i le can have only sequential organization. Tape output
fi les harve the same characteristics as tape input f i les, except that the maximum out-
put record size is 4,096 bytes. output of the program is in one of three formats:
tags, targ along. or summary tag along.

CCP/DISK SORT PROGRAM

The CCP/Disk Sort prograrn performs the same functions as the Model 1b Disk Sort
prograrn. However, the CCP/Disk Sort program provides the capabil ity of executing
sort jobs under ccP control. (A sort program can also be generated to run in a
batch partit ion.)

Two str:ps are necessary to use this program:

' Gen'eration. This program uses information from OCL FILE statements (for the
input. work, and output f i les) and sort specifications to generate an object
module that is cataloged in an object l ibrary by the overlay l inkage editor pro-
gram. This step is executed in a non-CCp partit ion.

tt Execution Call ing the generated object program is similar to call ing any other
program that is to be executed under CCP control. The CCP system or terminal
operator calls the generated object program by entering its name.

A CCP assignment run is required to define the input, work. and output f i les for
each sort program to be executed by CCP. For 5799-ATH, these fi les can be on the
5444f Disk Storage Drive or 5445 Disk Storage. For 5704-SM7, these fi les can be
on 3344 Direct Access Storage. For both programs, these fi les can be on the 3340
Direr:t Access Storage Facil ity.

A maximurn of eight disk input f i les can be specified. The organization of a disk
inpurt f i le can be sequential, indexed, or direct. work space must be specified by
the user; it cannot be automatically allocated by the system. Organization of the
output f i le is sequential. Output of the CCp/Disk Sort program is in one of three
formats: tags, tag along, or summary tag along.
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MAGNETIC TAPE SORT PROGRAM

The Model 15 Magnetic Tape sort program sorts a tape fi le into ascending or
descending sequence. A configuration that includes three or four 3410/341 I tape
units is required. Specifications are described on a simple, RPG-like coding sheet;
then, by use of the system input device, they can be entered into the system or
stored in the source or procedure library on disk. Sort diagnostics and messages
can be printed on the system logging device (,|403,3294, or 3297 printerl. Tape
Sort requires an input f i le, three work fi les, and an output f i le.

lnput File: The input file resides on any unit of the 3410/3411 Magnetic Tape Sub-
system. The input f i le can have:

Minimum record or block length of l8 bytes
Maximum record or block length of 9,99g bytes
Fixed-length records (variable-length records are not supported)
Blocked or unblocked records
EBCDIC or  ASCII  format
Single or multiple volumes
9-track (800/1,600 bpi) or 7-track (200/Sb6/800 bpi)

work Files: Threework tapes are required;a fourth can be uti l ized, if available.
Work tapes must be single volume and either 7- or g-track.

output File: The output f i le can reside on any unit of the 3410/3411 Magnetic
Tape subsystem. characteristics of tape output files are the same ar Tor tape input
files. The output is a file of records containing the sort control fields and/or the
data fields the user has specified. (The tag or summary tag along sort capabilities
of the Disk Sort are not supported in the Tape Sort.)
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DISK RESTDENT CARD UT IL IT IES

The Disk Resident Card Util i t ies program product provides the following programs
that support 80- or 96-column card fi les.

Sort/Collate Program: This program sorts or collates files of cards into the specified
sequence. lt uses the 5424 MFCU or the 2b60 MFCM.

Card List Program: This program is used to list cards on the printer. lt accepts input
from the i l24 MFCU,2560 MFcM, 1442 card Read punch, or 2501 card Reader.
Printed output is on the 1403,3294, or 3297 printer.

Reproducelnterpret Program: This program is used to reproduce cards with refor-
matting options. or to interpret cards. when reproducing, the program supporrs one
of  the fo l lowing:
-  MFCUl input  and MFCU2 output
-  MFCMl  i npu t  and  MFCM2 ou tpu t
-  2501 input  and 1442 output

Gangpunch Program: This program provides the following capabilities:

o Interspersed master-card gangpunching

o Count-controlled gangpunching

o Matching rnaster cards and detail cards on a control f ield and punching into the
detail card if a match occurs

The gangpunch program supports one of the following:

o For count-controlled and match fields processing:
-  MFCU2 input  and MFCUI output
-  MFCM2 input  and MFCMl output
- 2501 input and 1442 output

o For interspersed processing:
-  MFCUI input  and output
-  MFCMl input  and output
- 1442 input and output
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SUMMARY OF MODEL 15 PROGRAM PRODUCT DEVICE SUPPORT

Figure 10 shows the devices supported by the IBM system/3 Model l b program
products. Thesystern deviceis the hardware required by or available to an exe-
cuting program to complete its assigned tasks. The definitions of these devices
are:

o Listing/Messages - The device used to output program listings and diagnostic
messages.

. Source lnput - The device that contains the program to be compiled or
assembled.

. work Files - The files used as temporary storage as a program is executing its
various phases.

o compiler or.Assembler output - The device used to write the object program.

o Specification lnput - The device that is to be used to enter required control
information.

o obiect Program Exrcution Devices - The devices that can be used by object
programs during execution.

' lnput and Output Files - The devices used as data input and output files during
program execution.

The system devices that are mandatory are designated by an R in the Required/
optional column; those that are optional are designated by an o. The bullet (o)
in the chart indicates that the device is supported by standard programming; for
COBOL, those devices designated by a circle (o) are supported only by the ACCEPT
verb.

Minimum Storage Reguired is defined as the main storage required for a program to
execute, exclusive of supervisor and other SCp requirements.

The devices in the shaded columns are available on other System/3 models but not
on the Model 15.

Program Productt 67



Figure 10 (Part 1 of 2). System/3 Model 15 Program Product Device Support
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Figure 10 lPart 2 of 21. System/3 Model 15 Program Product Device Support
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Chapter 4. System-Operator Interaction

Operator'system communication plays a vital part in the efficient operation of a
data processing installation. System/3 Model 15 provides facil i t ies that ensure
timely and effective interaction between operator and machine.

Operator Duties

The operator's primary duties in a computer installation are to:

o Start up the system.

o Prepare the l/o devices; for exampre, mount tapes, disk packs, etc, for each
indiv idual  job.

o Init iate and control the execution of jobs.

o lnterpret and respond to system or program requests for information or action.

o Cancel the execution of a job; for instance, in the case of an unexpected error
in the user program.

In addition to these primary duties, the system/3 Model 15 operator can:

.  In i t ia te and contro l  mul t iprogramming operat ion.

o Init iate and control spooling of input and output.

System Action

For its part, the system:

o Stops when a condition occurs that requires the attention of the operator.

o Provides inforrnation such as the status and history of jobs.



System-Operator Co mmun ications - CRT/Keyboard

System/3 Model 15 allows systern-operator communication through the Model 15
CRT/Keyboard. The following basic functions are supported:

. Logging messages that require operator action.

o Accepting operator responses to messages.

. Accepting operator control commands (OCC) on OCL and utility specifications.

o Displaying the system status, such as active job and resources in use.

o Displaying the system history area.

r Supporting local inquiry or other low-volume l/O requirements.

Model 15 CRT/Keyboard
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Information appears on the cRT screen in one of three formats:

o System format-for system use, such as for OCC or system input:

Messages/ Responses

OCC and
System Input

Status

o Data management format*for user programs, such as RpG il object programs:

Program Input/Output

Messages/Responses

Status

o Display format-for displaying system information:

_ ocs]ug !!41r92_e!vl

Display

Status

Line
1
2
3
4
5
6
7
8-9

1 0
1 1

1z

Line
1
2
3
4
5
6

_7
8
I

1 0
1 1
1 2

Line
1
2
3
4
5
6
7
8
9

1 0
1 1
1 2



Status

In all formats, the bottom line of the screen is used for status and contains the
ro l  lowing in format ion :

xxxxxxxxxxxxxxxxxxxxxx MSG NOT RSP nn

where the x's prompt the operator as to what is expected next as keyed input. nn
refers to the number of messages not responded to.

The fo l lowing prompts are g iven:

ENTER COMMAND Displayed when the operator has pressed
program function key 10 to indicate that
an operator control command (OCC) is to
be entered.

Indicates that CRT data management is
waiting for input.

Indicates that  READER ( the system input
device) is waiting for input for partit ion 1
(P11,  2 (P2l ,  or  3 (P3) .

Displayed when the operator has pressed
program function key 12 to indicate that
the operator wants to respond to a
message.

Indicates that there is no pending operator
action.

Indicates that CRT data management has
asked for input on request.

Indicates that a DISPLAY OCC is in
progress.

ENTER DATA
{ P l  I
< P 2 >
( r s )

DATA {
I

R E A D E R
P l  

)P2>
P 3 )

E N T E R

ENTER RESPONSE

READY

( P ' '  )
wArT rNG FOR REOUEST< P2  )

t r . )
ENTER D ISPLAY REOUEST

Messages/Responses

The messages/responses portion of the CRT display is used for messages requiring
operator action, such as system and program messages.

Program lnput/Output

The program input/output portion of the CRTdisplay is supported by data manage-
ment and is used by RPG ll or assembler object programs to display information on
the CRT and, in conjunction with the keyboard, to accept input from the operator.
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Display

The display format is used with the DISPLAY operator control command for dis-
playing specified system information.

Systam History Area

The system history area is a space on the system disk that contains a log or audit
trail of the following information:

Messages
Responses taken to messages
OCL statements and diagnostics
OCC commands, comments, and diagnostics
Util ity control statements
Program product messages
Display screen images
Automatic responses taken to messages

Operator Control Commands

Operator control commands (OCCs) are entered from the Model 15 CRT/Keyboard
to provide operator communicatron with the system.

The following OCCs are available:

CANCEL Cancels program execution in a partit ion ; a 2 or 3
following the Pl, p2, or p3 indicates the option of
the cancel.

DATE Sets the system date.

DISPLAY Displays system status or system history area on the
CRT.

DUMP Causes a dump of the specified partit ion or of the
entire main storage.

HALT Causes the system to halt at EJ or ES messages or
when unpnnted system history area entries are about
to be overlaid.

IDELETE Automatically deletes information messages (l-type)
not responded to.

NOHALT Changes the processing mode of a partition from halt
to nohalt.
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NOIDELETE Cancels the effect of the IDELETE command.

PTY Estabt:^hes the relative order of priority for the system
tasks: spooling (reader, print writer, punch writer),
partit ion 1, partit ion 2, and partit ion 3.

READER Changes system input device for a partit ion.

ROLLOUT Interrupts an inquiry-evoking program to allow
another program to be loaded and executed
(5704-SCl only).

SET Overrides the partit ion size or (5704-SC2 only) f i le-
share size specified during system generation.

SIMULATE Enables or disables the 5444 simulation area on the
3340 drive 2 (5704-SC1 only).

START Restarts program execution in a partition (5704-SC2
only) .

STOP

TIME

TLOG

TRACE

Stops program execution in a partition (5704-SC2
only) .

Sets the system time of day.

Activates or deactivates the currently loaded
transaction logging routine (5704-SC2 only).

Enables or disables the system trace routine.

Opentor Control Commands Used with Spooting

Operator control commands are available for monitoring, controll ing, and communi-
cating with the spooling function. The following commands can be entered via the
Model 15 CRT/Keyboard in a spooling environment:

CANCEL Cancels spooling support (at lpL only); or cancels a !ob,
stepr ,  or  ent i re queue.

CHANGE Changes the main storage requirement, number of copies
of output, card tvpe, rorms tvpe, parttuon assrgntnenr,
or pnonty of a 1ob or a stepl on a queue.

DISPLAY Enables the operator to determine the contents of the
spooling queues.

lThe urer csnnot hold, release, change, keep, or cancel a step on th€ input (readerl queue.
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HOLD prevents a job, stepl , or queue from being scheduled
for  input  or  output .

KEEP Keeps pr inted,  punched.  or  executed jobs and/or  job
steps on the queue (5704-SC2 only).

RELEASE Releases a job,  s tepr ,  or  ent i re queue f rom the hold
state.

RESTART Restarts the step,s printed or punched output from
the beginning; or restarts the step.s printed output at
the beginning of any page.

REUSE Makes printed or punched track groups available for
other  use (5704-SC2 onlv) .

START In i t ia tes spool ing support  (at  lpL only) ;  s tar ts  spool ing
for the designated partit ion if i t had previously
been stopped; or starts the reader, print writer. or
punch writer.

STOP Terminates spooling in the designated partit ion; or
stops the reader, print writer, or punch writer.

Opentor Control Commands lJsed with CCp

The terminal operator uses commands to communicate with CCp. Some of these
are l isted below:

lFILE Associates fi les.

/MSG Sends a message to the system operator.

/NAME Changes the name of the terminal.

/NOO Indicates unwill ingness to wait for a program that
cannot be started immediatelv.

/OFF Ends current work session using installation default.

/OFF DROP Ends current work session and disconnects the terminal
from CCP.

/OFF HOLD Ends current work session and returns the terminal to
sign-on status.

/ON Starts a terminal session, with optional password.

lA Indicates wil l ingness to wait for a pr ogram that cannot
be started immediately.

program-name Requests an application program, with optional data.
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The system operator uses commands to control and monitor CCP and to communi'

cate with the terminal operator. Some of these are listed below:

$ccPcL Closes a d isk f i le .

Reopens a disk fi le.

Assigns a name to a terminal.

AUTOE RP Activates or deactivates the automatic error
recovery retry functions.

CANCEL Cancels a program or cancels CCP.

DISPLAY TERMID Displays terminal assignment.

DISPLAY TERMINALS Displays terminal status.

DISPLAY USERS Displays user program area status.

$ccPoP

ASSIGN

E R P

MSG

POLTIME

TEST

TRACE

VATRY

RESUME Restarts program execution and allows terminal
commands to be accepted.

SHUTDOWN Shuts down CCP.

SUSPEND Stops program execution and prevents terminal
commands from being accepted.

Recovers from a terminal's error.

Sends a message to a terminal.

Changes interval poll ing time.

Performs an online test.

Enables or disables the CCP/system trace function.

Changes the status of a terminal.
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Chapter 5. Model 15 Features

This section highlights the features of System/3 Model 15 that distinguish it from
some of the other models of System/3.

PROCESSING UNIT

o The 5415 Processing Unit, with its associated programming support, makes the
System/3 Model 15 suitable for a multiprogramming environment, without the
need for a hardware dual programming feature.

o MOSFET (metal oxide semiconductor f ield effect transistor) monolithic storage
with error correction and checking (ECC) for processing unit marn storage.

.  48K ,64K ,96K .  128K ,  160K ,  rg2K ,Z24K ,2S6K,384K ,  and  5 l2K  by tes  o f
main storage.

o write/fetch storage protection (for processing unit cycres onry) in 2K byte seg-
ments. This feature is used by the supervisor to keep user programs f rom irrter-
fering with each other or with the supervisor.

o Load cPU, store cpU, and command cpU-additionar instructions to control
the Model 15 program facil i t ies, particularly multiprogramming.

o Memory address transration capabil ity to address main storage above 54K.

. Four additional interrupt levels.

o Operation end interrupts for all input/output devices. Priorit ized task-switching,
an important factor in multiprogramming environment, is facil i tated by operation
end interrupts.

. Provisions to mask off (inhibit) all interrupts except program check.

o Privileged mode of operation. Privileged instructions are intended to be executed
only by system control programming.

' Program check interrupt to prevent a hard stop for the following kinds of errors:
invalid storage or device address. invalid operation code. storage protection
violation, ancl privileged mode operation error.

o Complete overlap of all input/output operations without data overrun errors.



Two-byte disk data channel to reduce processing unit burden (l/O cycle steals)
during data transfer.

An interval t imer to r:rovide time-of-dav services.

A disk scan/read feature that allows the scanning and reading of data in one
revolution of the disk; this feature is used on 5445 Disk Storage,3340 Direct
Access Storage Facil ity. and 3344 Direct Access Storage.

Main cyc le t ime ( for  an inst ruct ion cyc le or  an execut ion cyc le)  is  1.52 micro-
seconds. However. on Model 15D, the instruction cycle time for certain non-l/O
instructions is faster, in order to complement the requirements of the program-
ming support .

o On Model  15D, IPL can occur  f rom dr ive 1 (3340) or  dr ive 3 (3344).

3340 AND 3344 DIRECT ACCESS STORAGE

System/3 Model 158 or Model 15C uses the 3340 Direct Access Storage Facil ity;
two 3340 drives are required in each configuration, which may include a total of
three or four 3340 drives. System/3 Model 15D uses the 3340 and, optionally, the
3344 Direct Access Storage;two 3340 drives are required, and optional configura-
tions may include three 3340 drives, four 3340 drives, or two 3340 drives and two
3344 drives. Thus, possible combinations are as follows:

Drive 1 Drive 2 Drive 3 Drive 4
(req'd! (req'd) (opt) (opt)

M o d e l  1 5 8 , 1 5 C . 1 5 D
M o d e l  1 5 8 , 1 5 C , 1 5 D
M o d e l  1 5 B , 1 5 C , 1 5 D
Mode l  15D

3340 3340
3340 3340 3340
3340 3340 3340 3340
3340 3340 3344 3344

The 3340 uses a 3348 Model 70 Data Module. Each data module is divided into a
main data area and tour 5444 simulat ion areas. The main data area of each module
provides 40.8 megabytes of data storage. Each simulat ion area provides 2.5 mega-
bytes of storage. The system uses the simulat ion areas in the same way i t  would use
the 5444 Disk Storage Drive; that is, al l  l ibraries (user programs, system programs,

and procedures) are contained in the 5444 simulat ion areas.

The 3344 Model B2 includes two drives of f ixed media storage and attaches to a
3340 Model A2. The 3344 storage medium is permanently mounted and sealed

within the drive as an integral component. Each 3344 drive is supported as though
i t  were  four  ind iv idua l  vo lumes,  each conta in ing  a  main  da ta  a rea  and two s imu la-
t ion  areas .
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On both the 3340 and 3344, the main data areas and simulation areas are referenced
by codes. The following are graphic representations of these areas and their associ-
ated codes:

On System/3 Model 158 or 15C (3340)

Main Data Areas 5444 Simulation Areas

D1 D 1 A D 1 B D 1 C D 1 D
D2 D2A D2B D2C D2D

D3 D34 D3B D3C D3D

D4 D4A D4B D4C D4D

On System/3 Modet 15D (3340)

Drive

1 3340

2 3340

3 3340

4 3340

Dr ive

1 3340

2 3340

3 3340

4 3340

Drive

1 3340

2 3340

3344

3344

Main Data Areas 5444 Simulation Areas

D 1 D 1 A D 1 B D l C D 1 D

D2 D2A D2B D2C D2D

D3 or  D31 Ttii{tD 3 E D3A

D4 or  D41 D4E D4A

Note: The data module always has four simulation areas, but when it is used on
drive 3 or 4, only two of the areas are addressable. Drives 3 and 4 are supported as
though they were fixed 3344 drives with one volume; as a result, the data modules
used on these devices cannot be used for offl ine, multivolume fi les.

On System/3 Modet 15D (3340/3344)

3

4

Main Data Areas 5444 Simulation Areas

D 1 D 1 A D 1 B D 1 C D i D

D2 D2A D 2 B D2C D2D

D31 or  D3

80
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Simulation Area Usage

With few exceotions, the simulation areas are referenced by 5444 unit codes Fl, Rt,
F2, R2. On the Model 158 or l5C, these four codes are assigned to specific simula-
tron areas and cannot be changed:

Fl is assigned to DlA
Rl is assigned to DI B
F2 is asigned to D2A
R2 is assigned to D2B

To access the other simulation areas, an SCP program is used to copy the desired
area into one of the four accessible areas.

On the Model 15D, the user can assign these four unit codes to different simulation
areas for each partition, with these considerations:

o On a system with 3340 only, IPL is performed from either DIA (Fl) or DIB
(R1)on drive 1. On a system with 3340 and 334, IPL can be performed from
drive 1 or drive 3; either D1A or D3A can be used as Fl, and either D1 B or D3B
can be used as Rl.

o The IPL area is common for all partitions. The other three unit codes can be
assigned to different areas for each partition, but within a single partition, unit
code assignments must be unique.

Thus, on Model 158 or 15C, four simulation areas are directly accessible at any
one time; and on Model 15D, no more than ten simulation areas are directly accessible
at any one time:

Model l5D

Partition 1 3 areas
Partition 2 3 areas
Partition 3 3 areas
IPL area 1 area

l0 areas maximum
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COMMUNICATIONS

Binary Synchronous Communications Adapter (BSCA)

The BSCA is a communications l/O feature for System/3 that is housed in the
processing unit. lt operates in an overlap mode with other system l/O devices and
processing. One or two BSCAs can be installed per system.

BSCA provides a single channel for synchronous half-duplex data transmission and
reception. Characters are transmitted serially by bit and serially by character.

BSCA is capable of communicating at the following nominal transmission rates
(bits per second) on a point-to-point (nonswitched) data l ink:

600 bps
1,200 bps
2,000 bps
2,400 bps
4.800 bps
7,200 bps
9,600 bps

19,200 bps
40,800 bps
50,000 bps

BSCA will also operate on a switched network communications l ine at 600, 1,200,
2,ooo,2,4o0. 3,600, or 4,800 bps. Transmission code can be selected. Automatic
answering is provided for incoming calls on switched communications facil i t ies.

Special Features

station selection * Allows BSCA to function as a remote or a tributary station on
a multipoint communications l ine as a compatible member of the IBM family of
BSC terminals in conjunction with a system/360 or System/37O control station
(that is, Model 25 and up) at transmission rates of 1,200, 2,OOO,2,4OO, 4,900,
7,2OO, or 9.600 bps.

Internal clock - Provides the clocking pulses for bit synchronization at speeds of
600, 1,200. or 2.000 bps, or at2,4OO bps when clocking is not provided by the
modem.

Automatic call - Permits calls on a switched network to be originated under
control of the user program in conjunction with a common carrier automatic
cal l ing uni t .

Text Transparency - Allows any combination of 8 bits to be used in text data
(256 combinations) with EBCDIC transmission codes.

EIA Local - Permits direct attachment of a 3270 Information Display System
or System/7 via the external modem cable of the attached device. Data transfer
rates up to 8,000 bps are available.
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Binary syndrronour communications Gontroller (BSCC) - Model 15D only

The BSCC is a communications feature for System/3 Model 15D that is housed in
the processing unit. One or two lines can be attached to a BSCC. These lines are
optimized for leased-line, multipoint control station operations. They operate at
speeds up to 9,600 bps in half duplex mode using either 2-wire or 4-wire facil i t ies.

The BSCC can handle poll ing functions outboard of the Model 15D processing unit.

The BSCC can be installed with one or two BSCA lines, a Display Adapter, or an
LCA, but none of these features is a prerequisite for BSCC. The BSCC is mutually
exclusive with MLTA.

Spacial Featura

Internal Clock - Provides business machine clocking at 1,200 bps
for the external or integrated modem operating at that l ine speed.

EIA lnterface - Provides an interface and cable for attachment of an external
modem meeting EIA RS 232C characteristics.

1,200 BPs Integrated Modem - Transmits data at I ,200 bps over nonswitched
2- or 4'wire facitit ies. Attachment to the communications facil i ty is via an
IBM-provided cable directly to the common carrier type 3002 channel or
equivalent. All devices communicating with System/3 must be equipped with
a compatible 1,200 bps integrated modem/line adapter.

DDS Adapter - Interfaces to an AT&T nonswitched Digital Data Service
Adapter (DDSI channel service unit at the customer site termination of the DDS
network. Line speeds of 2,4OO bps, 4,800 bps, and 9,600 bps are available.

EIA Local - Permits local attachment of one IBM BSc device to the processing
unit without the use of communications l ine or modem. The external modem
cable of the attached device connects directly to the processing unit when this
feature is installed. Data clocking for transfer rates of 2,400 bps,4,g00 ops,
7,200 bps, and 9,600 bps is provided by this feature for both the processing unit
and the attached device. The device must be capable of functioning as a multi-
point tributary station at the transfer rate provided by this feature.
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Multiple Line Ter:ninal Adapter (MLTA)

The MLTA provides for the attachment of one or multiple start-stop terminals of the
same type to one line; up to eight start-stop lines can be attached to the System/3.
(The MLTA requires a special order.)

Local Communications Adapter (LCAI

The LCA provides direct local attachment of the 3741 Model 2 or 4,327 l Control
Unit, 3275 Display Station, or System/7 on the System/3. The attached 3741 Model
2 or 4 can be used offline as a data entry station and/or through the LcA as an IBM
diskette input/outout data device. The local attachment of the 3271 or 3275 pro-
vides the capability for display apptrcatons in whicn a data transfer rate of 2,400 bps
is satisfactory.

The LCA is mutually exclusive with the first BSCA.

Display Adapter

The Display Adapter provides for local attachment (up to 2,000 cable feet) to the
processing unit of up to thirty 3270 devices (3277 Model 1 or 2, 32fA Model I or 2,
3286 Model 1 or 2,3287 Moder r or 2, or 32gg Moder 2) in any combination. This
feature eliminates the need for a 3271Control Unit and a BSCA or LCA feature on
the processing unit. The Dispray Adapter and the second BSCA are mutuaily
exclusive.

Terminals

The System/3 Model l5 can be:

o Host to a terminal network

Subhost, hosting a network of terminars yet subordinate to a system/360
or System/370, or

A processor terminal

Serial Input/Output Channel

Two System/3 Moder rSDs can be connected together to share the workroad.
Each System/3 Model 15 wil l require a Serial Input/Output Channel (SIOC)
and a Request for Price Ouotation (RpO) feature. The channel connected systems
allows a userto barance the apprication workroad betweeri the two systems.
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Terminals or devices supported are l isted below. see Figure 20 in Appendix A for
other characteristics of terminal support.

o Via Binary Synchronous Communications:
- 2770 Data Communications System
- 2780 Data Transmission Terminal
- 297212980 General Banking Terminal System (RpO required)
- 3270 Information Display System
- 3600 Finance Communication System (RpO required)
- 3735 Programmable Buffered Terminal
- 3741 Model 2 Data Station
- 3741 Model 4 Programmable Work Station
-  5110 Comput ing System
- 5230 Data Collection Systern
- Office System/6 (RpO required)
- Series/l
- System/3
- System/7
- System/360 (as host only)
- System/370 (as host only)
- System/32
- System/34

o Via LCA:
- 3741 Model 2 Data Station
- 3741 Model 4 Programmable Work Station
- 3270 Information Display System
- 3600 Finance Communication System (RpO required)
- System/7

r  V ia  MLTA:
- 1050 Data Communications System
- 2740 Models 1and2 Communicat ion Terminal
-  2741 Communicat ion Terminal
- 3767 Communication Terminal (supported as a274O Model 1 or 2 or as a

274',t1
- 5100 Portable Computer (supported as a2741l
- 51 10 Computing System
- Series/1
-  cMcsr  {communicat ing Magnet ic  card SELECTRTc@ Tipewr i ter)
-  System/7 (supported as a274O Model  l )

Modems

IBM modems can be attached to the processor, one per BSCA or BSCC line:

3872 Modem (2.400 bps)
3875 Modem (7,200 bps)
4872 Modem (4,800 bps)

A 1,200-bps integrated modem is also available on each BSCA and BSCC line.
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Chapter 6. Gompatibitity

The systenn/3 Moder 15 is supported by a system contror program and program
products designed to take advantage of the Model 15 features. This chapter discusses
the compatibil i ty of the Nl;del 15 with other System/3 models in the areas of system,
operation. programs, program products. and data fi les.

SYSTEM COMPATIBILITY

Although Model 15 SCP is different from Model 10 SCP, conversion from a Model 10
to Model l5A is made easier by the capabirity to use Moder 10 programrning on
system/3 Model 15A. However, when this is done. the unique Moder 1b features
described in this publication are not used, and the Model i5 operates similarly to a
Model 10. (Model 10 mode also refers to the Model g.)

The mode of operation-Model l5 mode or Model '10 mode--is determined by the
type of supervisor loaded during lpL (init ial program load). In Model lS mode,
fPL occurs from a s444 that contains a Moder l5 supervisor and other Model l5
SCP programs. In Moder 10 mode, rpL occurs from a 5444 disk that contains a
Model 10 supervisor and other Moder 10 scp programs. To operate in Moder 10
mode. the options (including number of devices and special features) selected during
the Model 10 system generation must match, or be equivarent to, the Moder 1s
devices. (Programming support for Rpos on the Moder 10 may not execute properry
on the Model 15.)

The following Model 8 or 10 devices and features are not available on the Model 1b:

o Dual  Program Feature (DpF)-no equivalent

. 5475 Data Entry Keyboard_no equivalent

5471 Printer Keyboard-no equivalent

5203 Printer Models 1,2, and 3-equivalent to 1403 printer

5203 Printer Dual Feed Carriage Feature_no equivalent

5444 Disk Storage Drive Moders 1 ,2,3. and Ar -equivarent to 5444 Disk storage
Drive Models A2 and ,A3

86



Model 15 Programming Differences

SCP 5704-SCl supports System/3 Modets l SA, l SB. and I SC; SCp 5704-SC2
supports System/3 Model 15D. Some of the facil i t ies in 5704-SC2 are not available
in 5704-SC1; major differences are described in the following paragraphs:

Third Partition.' SCP 5704-sc2 supports three programming partitions; scp
5704-SCl supports two.

Enhanced File Sharing: SCP 5704-SCl has only limited file-sharing capabilities
between partit ions, although its CCP feature allows extensive sharing of a disk fi le.
SCP 5704-SC2, rather than its CCP, contains f i le-sharing capabil it ies for both SCp
and ccP. Thus, with few exceptions, a disk fi le can be shared between batch parti-
t ions, between a CCP partit ion and batch partit ion(s), and between CCP tasks. Some
of the exceptions are:

A fi le opened for output cannot be shared, except for ccp direct f i les.

A fi le opened for consecutive additions cannot be shared with another program
in which the fi le is also opened for consecutive additions.

A scratch fi le cannot be shared.

o Double buffering (two llO areas) cannot be used with a shared fi le.

More Files per Parcition: scP 5704-sc2 supports up to 192 active disk files per
partit ion at any given time (SCP 5704-SC1 supports a maximum of 40). This
capabil ity is most useful to the CCP user.

More online Library capacity: Users of scp 5704-sc1 have a maxinrum of l0
megabytes of online (directly accessible) l ibrary storage on four simulation areas for
both partit ions. with 57o4-sc2, each partit ion can access three unique simulation
areas while sharing a fourth (lpL) area. Thus, with SCp 5704-SC2, 25 megabytes
are directly accesslble for l ibrary storage. (Using 5704-SC2, simulation areas can be
reassigned by the user with OCL.)

ccP Task chaining Tehnique: The user of ccp under 5704-sc2 can chain together
a series of programs to be run without operator intervention.

cataloging into an Active Library: Using SCp s704-sc2, the library maintenance
program or overlay l inkage editor can, with few restrictions, catalog entries into a
library on a program pack used by another partit ion. Thus, a CCp program (or dis-
play format) can be cataloged into an active ccp l ibrary from a batch partit ion and,
assuming its characteristics were defined prior to ccp startup, that program can
then be executed under control of CCP. The level of program pack protection is
selected during system generation.
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External Buffers: As a user option in program compilation, all disk l/O areas can
be stored outside the object program but within the partit ion. As a result, object
programs can make better use of available main storage, and larger user programs
can be compiled within the maximum program size.

Multivolume Files: For some access methods, a multivolume disk fi le can be
shared between partit ions or between tasks under CCp.

Transaction Logging: As a system task, user-selected records can be logged
to a tape drive for audit trail purposes under CCP and/or batch.

ccP Resident options: The user can specify certain ccP routines to be resident,
rather than transient, in order to improve performance. Options include:
termination. DFF format index, open/close/allocate, and program request.

Spool File Copy Program.' This program, $OCOPY, can be used in a batch
partit ion or under CCP to put jobs on the spool reader queue and to copy
steps from the print and punch queues to a fi le. With $OCOPY, a user can
develop a remote job init iation application from terminals attached to the
system.

Prograrn Load from File: An object program can be stored in a disk file in the
main data area and subsequently loaded for execution from that area. Since the
VTOC of the main data area can accommodate 1000 entries, space not
required for f i les can be used for infrequently used programs, thus freeing up
l ibrary space in the s imulat ion areas.

OPE RATION COMPATIBI LITY

The OCL used with the Model 15 SCP 5704-SCl is upwardly compatible with that
of the Model 15 scP 5704-SC2. 5704-SC2 supports:

. A SHAR E parameter on the F I LE statement.

o Opt ional  ASSIGN and INCLUDE statemenrs.

r Optional CLOSE and OCOPY parameters on the PRINTER statement,

. An optional OCOPY parameter on the PUNCH staternent.

. OCOPY parameter on the JOB statement.

o Conditional OCL.

. Program load (LOAD*) from fi le.



The ocL from other system/3 models is compatible with Model l5 ocL. The ocL
in a Model 8, 10, or 12 job stream can run without change on the Model I 5 except
in following instances:

The RETAIN-A parameter in the FILE statement is not permitted.

After lPL, the system is in NOHALT mode rather than HALT mode.

The FoRMS statement is not used, but it is accepted as a pRINTER statement.

The LOG ON, LOG OFF, LOCKOUT, and PARTITION statements are nor
supported and are ignored on the Model 1b.

The Model 15 uses the cRT for displaying messages instead of using the display
lights on the processing unit to disptay halt codes. The Model 15 messages generally
have the same meaning as other System/3 models except that subhalts are not used.
some messages have default responses so that an operator is not required to be
present to take action.

Model 15 SCP 5704-SCl operator control commands (OCC) are upwardly compat-
ible with those of Model 15 scP 5704-sc2 except that 5704-SC2 does not suppoft
the ROLLOUT and STMULATE commands. 5704-SC2 supports:

.  REUSE command.

PR1 and PR2 operands on START. RESTART, and STOp commands.

Commands to START and STOP by partit ion.

Specifying equal priority tasks with a PTy command.

DISK operand on DUMP command.

KEEP command.
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PROGRAM COMPATTBILITY

Programs that are compiled or assembled to be executed under control of Model l5
SCP 5704-SCl must be recompiled or reassembled to be executed under control of
Model 15 SCP 5704-SC2. Similarly, programs that are compiled or assembled to be
executed under control of Model l s scP s704-sc2 must be recompiled or
reassembled to be executed under control of Model l s scp 5704-scl.

Programs compiled on other System/3 models do not operate with System/3 Model
15 scP; l ikewise, programs used with the Model 1s scp cannot be used on other
System/3 models.

source programs must be recompiled before other system/3 model programs can
operate with the Model 15 SCP. To facil i tate recompilation, the Model l5 SCP can
access the source and procedure libraries on a disk created by another System/3
model.

PROGRAM PRODUCT COMPATI BI LITY

when changing from a Model 15A, 158, or l5c to a Model l5D, the user must
recompile source programs using the compilers applicable for the Modet 1sD.
Changes to source programs are not required unless unique Model 15D functions
are needed.

The 5444 indexed files and 5444 multivolume files are not supportd in the
simulation areas of a 3340 or 3344. As a result, some source program modifica-
tions may be required when systems are changed.

RPG II

system/3 Model 15 RPG ll is source-language compatible with RpG ll on other
system/3 models. A RPG | | source program can be recompiled by Model 1b RpG ll
compiler without changes to the source program (assuming the same l/O devices are
referenced). The resulting object program can be executed under control of Model
15 SCP and wil l produce output identical to that on the previous system (assuming
equivalent l/O devices and data), except that rollout/roll in is not supported for SCP
5704-SC2.

The in l ine inqui ry  subrout ine (suBRgb) is  not  supported by Model  ls  RpG l l .  A
different subroutine, suBRSg, supports program function keys l-9 on the keyboard.
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COBOL

system/3 Model 15 coBoL is source-language compatible with coBoL on other
System/3 models. A COBOL source program from a Model 10 can be recompiled
by a Model 15 COBOL compiler without changes to the source program (assuming
the same l/O devices are referenced). The resulting obiect program can be executed
under control of Model 15 SCP and wil l produce output identical to that on the
previous system (assuming equivalent l/O devices and data), except that rollout/roll in
is not supported for SCP 5704-SC2.

FORTRAN IV

system/3 Model 15 FORTRAN lV is source-language compatible with FORTRAN
lV on other system/3 models. A FORTRAN lV source program can be recompiled
by a Model 15 FORTRAN lV compiler without changes to the source program
(assuming the same l/O devices are referenced). The resulting object program can
be executed under control of Model 15 SCP and produces output identical to that
on the previous system (assuming equivalent l/O devices and data).

Basic Assembler

System/3 Model 15 Basic Assembler is functionally equivalent to the Basic Assembler
on other System/3 models. When converting from another System/3 model, the user
should review assembler programs for possible changes in macro statements.

Disk Sort

The system/3 Model 15 Disk Sort program is compatible with the Disk sort pro-
grams used on other System/3 models.

CCP/Disk Sort

The Model 15 CCP/Disk Sort program is compatible with the CCP/Disk Sort program
used on other System/3 models.

Tape Sort

Thr: system/3 Model 15 Tape Sort program is compatible with rape Sort programs
on other System/3 models.

Card Utilities

The System/3 Model 15 Disk Resident Card Util i t ies (that have equivalents on other
System/3 models) are functionally equivalent to the versions on the other System/3
models. Operation of the programs is different due to the Model 15 system/operptor
interface.
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DATA FILE COMPATIBILITY

Disk Fils

Any of the disk data files created by any system/3 program using disk system
management (for example; RpG ll, COBOL, Disk Sort) can be processed by
any system/3 program that uses disk system management to access the files.
Scratch files (RETAIN-Sl created on other System/3 models are not accessible
on the Model 15.

Tape Files

Tape data files are interchangeable between System/3 models except that multifile
tapes are supportd only on the Model 15.
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Figures 11 through 23 show the device configurations supported by System/3
Model 15. FiEure 24 compares the more common configuration options for the
IBM System/3.

Appendix A. Configurations

Display System
Support Console Device

Terminal Support

Card Devices

'For  
minimum system conf igurat ion,  see Figures 22 and 23.

Figure 21 F igu re  13

Figure 15

Figure 1 1 . Conf igurations Supported by System/3 Model 1S
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Model
Storage Size
in Bytes

Approximate
Storage Size

A17lB17

A 1 8 / B  1 8

A 1 9 / B  1 9 / D 1 9

A20/820/D20

c21/D21

c22/D22

c23/D23

c24/D24

D25

D26

49,152

65,536

98,304

131,O72

163,840

196,608

229,376

262,144

393 ,216

524,288

48K

64K

96K

1 28K

160K

1  92K

224K

256K

384K

512K

Figure 12.  Proc€ssing Uni ts

Figure 1 3. Console Device-CRT/Keyboard

Deviceand Feature Characterist ics

3277 D isp lay  Sta t ion  Mode l  l

Feature 4632

A ca thode- ray  tube screen:

D isp lays  480 charac ters -12  l ines  o f  40
characters

Suppor ts  a  64-charac ter  se t . -36  a lphamer ic
charac ters ,  27  spec ia l  charac ters ,  and a  b lank

A 78-key  Opera tor  Conso le  Keyboard :
45  a lphamer ic ,  21  cont ro l ,  and 12  program

func t ion  kevs
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Storage Characterist ics
5444 Disk
Storage Drive

5445 Disk
Storage

3340 Direct
Access Storage
Facil ity

3344 Direct
Access Storage

T i m i n g :

Min imum access  t ime (ms)

Average access  t ime (ms)

Max imum access  t ime (ms)

Data trarrsfer rate (bytes/second )
Nomina l  ro ta t iona l  speed ( rpm)

Capac i ty :

Bytes per record (sector)

Records (sectors) per track
Bytes  per  t rack
Tracks  per  cy l i r rder
B y t e s  p e r  c y l i n d e r
Cy l inders  per  d isk  med ium
Bytes  per  d isk  med ium

(see Par t  2 )
Tracks  per  d isk  med ium
Records  (sec tors l  per  d isk

nred ium

28
126
255

199,000
1.500

256
24

6,144
2

12,288
200

2,457,600

400

9,600

25
60

130
312,000

2,400

256
20

5 l2A
20

120,400
200

20,480.000

4.000

80,000

1 0
25
50

885,000
2,900

(approx)

256
48

12,288
20

245,760
207

50,872,320

4,140

198,720

1 0
25
50

885,000
2,964

256
48

12,288
20

245,760
828

203,489,280

16,560

794,880

Figure 14 {Part 1 of 4). Direct r\ccess Devices-Storage Characteristics
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DISK CAPACITY
IN BYTES

5440 Dirk
Cartridge
154441

2316 Disk
Pack (5tt45l

3348 Data
Module (33401

3344 Direct
Access Storage
(1  vo l )

3344 Direct
Access Storage
(4 vols, 1 dr)

User data area
Simulation area

Subtotal

Cylinder 0 (reserved)
Subtotal

Alternate tracks (reserved)
Other use (reserved)

Total physical capacity

2,445,312
N/A

? 445,312

12,288
2,457,@O

36,89
12,288

2,506,1 52

20,377,600
N/A

20,377,600

102,400
20,480,000

307,200
N/A

20,787,200

40,796,1 60
9,830.400'

50,626,560

245,760
50,872,320

491,520
98.304

51,462,144

45,711,360
4,915,200

50,626,560

245,760
50,872,320

491,520
245,760

51,609,600

182,U5,440
19.660,800

202,506,240

983,040
203,489,280

1,966,080
983,040

206,438,400

lWh"n 

" 
data module is mounted ln 3340 drive 3 or 4 on  Mode l  15D ,  on l y 4,915,2OO bytes of simr lat ion area are addresseb l e .

Figurc 14 (P!rt 2 ol 41. Dircct Acces Deviccl-Datk Cep.city in Byr€s

Syrtom Use User Data Area Simulation Areas Other Use

TotalCylinder
Mill ion
Bytes Gylinder

Mill ion
Bytes Cylinder

Mi l l ion

Bytes Cyl inder
Mi l l ion

Bytes

5440 Disk Cartridge

2316 Disk Pack

3348 Data Module

3344 Direct Access
Storage

Each volume

4 volumes

0

0

0

0

0.01

0.10

0.25

0.25

0.98

4-202

1 - 1 9 9

1 - 1 6 6

1-186

2.45

20.38

40.80

45.71

182.85

N

N

1 69"208t
t4l

1 89-208
( 2 1

A

A

9.83r

4.91

19 .66

1 3
203

200-202

1 67-1 68
209

1 87-1 88
209

0.04
0.0r

0.31

0.49
0 . 1 0

0.49
o.25

2.95

2.51

20.79

51.471

51.61

206.44

lOn 
the Modsl  15D. i f  the data module is  mount€d on dr ive 3 or  dr ive 4,  only two s imulat ion areas are accessibte.  The star t ing cyl inder

number is 189 and tho capacity is 4.91M bytes. Total capacity is 4g.56M bytes.

Fignrrr 14 lPrrt 3 of 41. Dircct Accos Devicer-Didr Caprcity in Bytos
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Configurations
Storage in Mill ions
of Bytes

5444
One Model 42
One Model A2 and one Model A3
Two Model A2s

4.9
7.35
9.8

5445
One Model 1
One Model 1 and one Model 2
One Model 3

Two Mode l  1s  and one Mode l  2
One Model 1 and one Model 3
Two Model 1s and two Model 2s
Two Model 3s

One Mode l  1 ,  one Mode l  2 ,  and
one Mode l  3

20.48
40.96
40.96
6 1 . 4 4
61.44
81.92
81.92

81.92

3340t
One Model A2
One Model  A2 and one Model  81
One Model A2 and one Model 82

8 1 . 6
122.4
163.2

3340/33441
One 3340 Model A2 and

one 3344 Model 82 447.2

tStor"g" 
s ize is  for  main data areas onty and does not  inc lude 5444

simulat ion areas or  reserved areas.

Figure 14 (Part 4 of 41. Direa Access Dwices-Configurations
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5424 Mul t i -Funct ion
Card Unit

Model A1
Model A2

2560 Mul t i -Funct ion
Card Machine

Model  A1
Model A2

1442 Card Read
Punch

Model 6
Model 7

2501 Card Reader
M o d e l A l
Model A2

300
400

600
1,000

1 20 cds/m

160 col /s
12O col/s

80 col/s
160 col /s

I 20 cds/

140 pos/s

1,300
1,300

1,300
1.300

1,200
1,200

1,204
1,200

Val id  card  dev ice  combina t ions :
None

5424
2560
1442
2501
5424 and 2501
2560 and 2501
1442 and 25O1
5424 and 1442 (RPO)

Notes:
1.  f f  no card device is  at tached,  a54'15 Model  B,  C,  or  D requi res a d i recuy

attached 3741 Data Station or Programmable Work Station.
2. f f the 5424 is not installed, a 5415 Model A requires a 5422 Disk

Enclosure.

Figure 15. Card Devices



Device Maximum Print Speed Print Positions

1403 Pr inter t
Model 5
Model 2
Model  Nl

3284 Printer
Model ' l

3287 Printer
Model 1

Model 2

465 l ines per  minute
600 l ines per  minute

1 ,100  l i nes  pe r  m inu te

40 characters per
second

80 characters per
second
1 20 characters per
second

132
132
132

120,

132

132

126, or 132

'  
A 542t  Pr inter  cor r o l  U n i t  i s  r e q u i r e d  t o  a t t a c h  a  1 03  P r i n te r .

Figure 16. Printer Devices

Figure 17. Dirkette Devices

3741 Diskette Storage Characteristics

Bytes per record 1-128

Records per track 26

Tracks per diskette 73

Data sets per  d isket te 1-19

Records per diskette 1,898
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Characteristics

341013411 Magnetic Tape Unit and Controlr

Model 1 Model 2 Model  3

Data rate (ki lobytes/sec)

a t  1 .600 bp i
at 800 bpi

at 556 bpi
a t  200 bp i

Record ing  dens i ty  (bp i )

for 9-track
for 7-track

Tape speed ( inches per second)

Nomina l  in te rb lock  gap ( inches)
for 9-track
for 7-track

Nomina l  in te rb lock  gap t ime (ms)
for 9-track

for 7-track

R e w i n d  t i m e  f u l l  r e e l  ( m i n . )

1 2

20
1 0
6.9
2 .5

800i 1 600
200/556/800

0.6
0 .75

48
60

?

40
2 0
1 3 . 9
5

800i 't600

200/556/800

25

0.6
o .75

24
30

3

80
40
27.8
1 0

800/1600
200/556/800

50

0.6
o .75

1 2
1 5

2

IMax imum 
con f i gu ra t i on :  One  3411  and  t h ree  341Os .

Figure 18. Magnetic Tape Devices
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Chrracteristics

1 255 Magnetic Character
Reader

1 41 9 Magnetic Character
Readerr

3881 Optical Mark
Reader

Model 1 Model  2 lModel3 Model 1 Model 1

Maximum throughput 500 dpn 750 dpm 1,600 dpm 6,000 dph2

Number of f ields 5 Not applicable

Maximum number characters 45 p lus 8 specia l  symbols 2,480 per page

Document width 2.5 to 4.25 inches
(63.5 to 108 mm )

2.75 to 3.66 inches
(70.0 to 93.9 mm)

3 to 9 inches
(76.2 to 228.6 mm)

Document length 5.75 to 8.88 inches
(146.0 to 225.6 mm)

6.00 to 8.75 inches
.152.4 to 222.3 mm)

3 t o l 2 i n c h e s
(76.2to 304.8 mm)

Document thickness 0.003 to 0.007 inch
(0.08 to 0.18 mm)

0.0035 to 0.0070 inch
(0.089 to 0.18 mm)

Number of stackers o 1 2 1 3 2

Capacity of stackers 2.5 inches
(63 .5  mm)

4.0 inches
( 1 0 1 . 6  m m )

4.0 inches
( 1 0 1 . 6  m m )

Number of hoppers 1

Capacity of hoppers 5.5 inches
(139 .7  mm)

12.0 inches
{304.8 mm)

600 forms

Required font E  1 3 8
I 

Not aoolicable

ts]il,i*po on the 1419 to attach to system/3.'Four thouiand 8.5 x 11 inch (215.9 x 279.4 mm) pages per hour.

Figurr 19. i/hgnetic Character Reader and Optical Mark Reader Devices
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5415 Processing
Unit

CRT/Keyboard

1403
Printer

5421 Printer Control Unrt

Dashed lines G - - -) indicate a system configuration with card t/O devices.

Figure 22. System/3 Model l5-Minimum System Configuration

5444 Disk Stcirage Drives

5424 MFCU

1442 C,ard
Read Punch

r o R
I
I
i
I
I
I
I
I

Lql

2560
MFCM

Directly
attachedo
3741Data
Stalion

l04



5415 ProcessinE
Uni t

Dashed lines.(---) indicate a system configuration with card l/O devices.

I  Required i f  system does not  have any card l /O.

Figure 23. System/3 Models 158, 15C, and 1SD-Minimum Systom Configuration

1442 Card
Read Punch

2560
MFCM

541 5
Processing
Uni t  Model
817  (48K) ,
c21  (160K)
o r  D 1 9
(e6K)

Directly
attached

3741 Data
Station 

I
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This chart shows the more common configuration options for the IBM System/3. Each block letter represents a validconfiguration for that device category. One configuration (or combination on a single line) is required tor each devicecategory unless the category is left blank (not supported) or is designated as optionar additions, To use this c*rart,refer to the following explanation of keys and select one configuration or combination in each category for a particularpfocessor:

Kcy
A
B

Explanation
Standard
Optional in addition to the standard

Key Explanation
C RPQ (with program support)
D RPO (without program support)

tl Oi,la

?ra3

l r
2
a l r
!l l r
n
tt

I l r

L

it2

t l trt7 It .Lr Sdao. A A A.

I
I

23 C.rd Oe RErLr - tadt I 2 d 3
aa2 Crd R.d A6.rr - L.{ 6 d I __

I

a

aa2-6 q -7.rd 2gtt-At d -A2 _ c
i}|2-6 d -7 f,n L2a-At d -A2

l l t l c d r * - r d a r n a ,

ill-Al a -42 d At-At r -A2 _

5 tadri-Fffiion C.d lttd*r - Mrt At 6 A2
a2a Xdi-fmbn Cd ud - B ar n ^'

a

i r | l l D o i E n . - t d t r I

I

l l ltal Dfr 3t d.n - Id I d ?.
l t  r  Fb. ln*wds-o-- l l l ]

I t

I

I
rlCqIYfi-m.l 2dxr a

l i l z l f l | r t - L l t d 2

l?E7 hinri - ild 1 or 2

i & t r ' f r ' - g i  ,  - r a

l l r t h f i - I d t f 2

Qtl ?ritr - Id I

'3741 is not required if 5471 is artached to System/3 Modet 8.'rDirectly attached.
"llocal work $ations can be attachad to System/3 Modet 4 in anv

combinrtiqn of the following devicss:
3277 Mdl 1 oc 2
3284 Mdl 1 or 2

3286 Mdl 1 or 2
3288 Mdt 2

/Vote: RPQs (requests for price quotation) are special features.
inf ormation.

Contact your marketing representative for more

Figuro 24. l8M Syrtem/3 Configuretion Summary
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SYSTEM CONTROL PROGRAM

IBM System/3 Model 15 Operator's Guide

Appendix B. Bibliography

GC21-5075

IBM System/3 Model l5 System Control Programming Reference
Manual,5704-Sc1 cC21-5O77

IBM System/3 Model l5 System Control Programming Concepts

and Reference Manual,5704-Sc2 GC21-5162

IBM System/3 Model 15 System Generation Reference Manual GC21-7616

l9M System/3 Model 15 System Mesnges GC2l-5076

l7M System/3 Model 15 User's Guide to Spooling GC21-7632

Communications

IBM Data Communications Concepts GC21-5169

IBM System/3 Communications Control Program General
lnformation Manual GC21-7578

IBM System/3 Communications Control Program Messages GC21-5170

I BM System/3 Communications Control Program Programmer's
Reference GC21-7579

IBM System/3 Communications Control Program System
Design Guide GC21-516S

IBM System/3 Communications Control Program Terminal
Operator's Guide GC21-7580

IBM System/3 Model | 5 Communications Control Program
System Operator's Guide GC21-7619

IBM System/3 Model l5 Communications Control Program
System Reference Manual GC21-762O

IBM System/3 Model l5 MULTI-LEAVING Remote Job
Entry Work Station Supporc Reference Manual GC21-51 
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Communications Reference Manual GC21-7573
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PROGRAM PRODUCTS
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Intrduction to RpG tl

IBM System/3 RpG tt Refercnce Manual
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Manual

IBM nPG ll 3270 DiWlay Contrcl Featute Reference
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Reference Manual
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IBM System/3 Bar,ic Asembler Reference Manual
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Reference Manual
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Sortl

IBM System/3 Disk Sort Reference Manual

IBM Systern/3 Tape Sort Refercnce Manual
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GC21-7514

GC21-7504

GC21-7563
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sc21-7509

GC28-6452

sc2&6874

sc21-7522

sc21-7572

sc21-7529

r(B



OTHER REFERENCE

An lntroduction to the IBM 3270 lnformation Display System GA27-2739

IBM System/3 Disk Conceps and Planning Guide

IBM Systen/3 Magnetic Tape Program Planning Manual

IBM System/3 Models 8, 10, 12, and l5 Componm$
Reference Manual

GC21-7571

GC21-5040

GA21-9236

IBM System/3 Model l5 1255/1419 Magnetic Character
Reader Reference and Prqram Logic Manual GC21-5132

l8M System/3 Model l5 3340 Dirxt,Access Storage Faciliry
Reference Manual GC21-51 I 1

IBM System/3 3741 Reference Manual GC21-5113

IBM System/3 fi81 Optical Mark Reader Model I Program
Reference and Logic Manual GC21'5103

IBM 3270 lnformation Diqlay System Conponent Dercription GA27-2749

IBM 3270 lnformation Display System Refercnce Summary GX20-1878
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Glossary

This glossary contains terms used in this manual, other
System/3 terms, and general data processing terms. lf you
do not f ind the term you are looking for, refer ta the tBM
Data Processing Glossary, GC20- l 699.

IBM is grateful to the American Nationar Standards Institute
(ANSI) for permission to reprint its definit ions from the
American National Standard Vocabulary for lnformation
Frocessing (Copyright O lg70 by American National
Standards Institute, Incorporated), which was prepared by
Subcommittee X3K5 on the Terminology and Glossary of
the American National Standards Committee X3.

An asterisk (*) preceding a definit ion in the following l ist
indicates an Arnerican National Standard definit ion.

access method: A technique for moving data between main
storage and input/output devices.

access time: *{1) The time interval between the instant at
which data is called for from a storage device and the instant
delivery begins. (2) The time interval between the instant at
which data is requested to be stored and the instant at which
storage is started"

active program: Any program that is loaded and ready to
be executed or is executing.

alternate track: On a direct access device (disk drive), a
track designated to contain data in place of a defective
primary track.

American National Standard labelsl Magnetic tape labels
that conform to the conventions established by the American
National Standards Institute. Synonymous with ASCII label.

American National Standards Institute: An organization
sponsored by the Business Equipment Manufacturers Associ_
ation (BEMA) for the purpose of establishing voluntary
industry standards. Abbreviated ANSI.

ANS: American National Standard

APAR: Authorized program analysis report. A request for
correction of a problem caused by a defect in a current
unaltered release of a program.

application program: A program written for or by a user
that applies to his own work.

ASCII (American National Standard Code for Information
Interchange, X3.4-1968): *The standarcl cocie, using a
coded character set consisting of 7-bit coded characters (g
bits including parity check), used for information interchange
among data processing systems, cornmunications sysrems,
and associated equipm0nt. The ASCII set consists of control
characters and graphic characters. Synonymous with
USASCII .

ASCf I labef : Same as American National Standard label.

assemble: *To prepare a machine language program from a
symbolic language program by substituting absolute opera_
tion codes for symbolic operation codes and absolute or
relocatable addresses for svmbol ic addresses.

assembler: *A computer program that assembles.

assembler language: A source language that includes sym-
bolic machine language statements in which there is a one-
to-one correspondence with the instruction forrnats and data
formats of the computer.

asynchronous transmission: Transmission irr which each
inf ormation character is i nd ividual ly synch ron izecl ( usual ly
by the use of start bits and stop hrits).

auxil iary storage: (1) Data storage other than main storage;
for example, storage on magnetic tape or direct access devices.
Synonymous with external storage, secondary storage. (2)
*A storage that supplements another storage. Contrast with
main storage.

backup copy: A copy of a fi le that is kept for reference in
case the original f i le is destroyed.

batch processing: (1 ) Pertaining to the technique of exe-
cuting a set of computer programs such that each is com-
pleted before the next program of the set is started. (2)
Pertaining to the sequential input of computer programs or
data. (31 See also stacked iob processing.
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binary digit: *ln binary notation, either of the characters
0 or 1. Abbreviated bit.

binary synchronous communication: Communication using
binary synchronous transmission. Abbreviated BSC.

binary synchronous transmission: Data transmission in
which synchronization of characlers is controlled by timing
signals generated at the sending and receiving stations.
Contrast with asynchronous transm ission.

block: (1 ) "A collection of contiguous records recorded as
a unit. Blocks are separated by block gaps, and each block
may contain one or more records. (2) *A group of contig-
uous characters recorded as a unit. (3) To record data in a
block. (4) In System/3. blocks of logical data on a direct
access storage device are not separated by gaps.

blocking: Combining h/vo or more records into one block.

blocking factor: The number of logical records combined
into one physical record or block.

bpi: Bits per inch.

bps: Bits per second.

BSCA: Binary synchronous communications adapter. A
device used for binary synchronous communication.

BSCC: Binary synchronous communications controller. A
device used tor binary synchronous communication.

buffer: An area of storage that is temporarily reserved for
use in performing an input/output operation, into which
data is read or from which data is written. Synonymous
with l/O area.

byte: (1) The representation of a character. (2) In
System/3, a sequence of eight adjacent binary digits that
are operated upon as a unit and that constitute the smallest
addressable unit in the system.

card image: (1) A one-to-one representation of the hole
patterns of a punched card; for example, a matrix in which
a 1 represents a punch and a 0 represents the absence of a
punch. (2) See column binary.

cataloged procedure: A set of operation control language
statements that has been placed in a l ibrary called the
source l ibrary, and can be retrieved as required by call ing it
by name. Control statements for some System/3 programs
may also be included in a cataloged procedure.

cathode-ray tube: An electronic vacuum tube, such as a
television picture tube. that can be used to display graphic
images. Normally, disptays codes or words to convey in-
formation to an operator. Abbreviated CRT.

CCP: Communications Control Program. A function of
System/3 SCP that provides the control program services
needed to operate a communications-based information
processing system.

channel: A hardware device that connects the processing
unit and main storage with the l/O control units.

character: A letter, digit, or other symbol that is used as
part of the organization, control, or representation of data.

character set: (l I A set of unique representations called
characters. (2) The System/3 64-character set includes 26
alphabetic, 10 numeric, and 28 special characters including
a blank character. lt is a subset of the EBCDIC character
set, which contains 256 characters.

checkpoint: (1) A place in a routine where a check, or a
recording of data for restart purposes, is performed. (2) A
point at which information about the status of a job and
the system can be recorded so that the iob step can be
later restarted. (3) To record such information,

checkpoint/restart facility: A facility for restarting execu-
tion of a program at some point other than at the beginning,
after the program was terminated due to a program or
system failure. A restart begins at a checkpoint of a job

step, and uses checkpoint records to reinit ialize the system.

CMCST: Communicating Magnetic Card SELECTRIC@
Typewriter.

COBOL: *COmmon Business-Oriented Language. A
business data processing language.

code: *(1) A set of unambiguous rules specifying the way
in which data may be represented; for example, the set of
correspondences in the standard code for information inter-
change. Synonymous with coding scheme. (2) In tele-
communications, a system of rules and conventions accord-
ing to which the signals representing data can be formed,
transmitted, receivd, and processed. (3) ln data processing,
to represent data or a computer program in a symbolic form
that can be accepted by a data processor. (4) To write a
routine.
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cofd start: Same as initial program load.

collate: *To combine items from two or more ordered sets
into one set having a specified order not necessarily the same
as any of the original sets. Contrastwith mergc.

collating sequence: Any logical sequence used to order
items of data.

column binary: (1) *Pertaining 
to the binary representation

of data on cards in which the significances of punch posi-
tions are assigned along card columns. (21 For example, in
System/3 each column in a l2-row card may be used to repre-
sent 2 consecutive bytes. (3) See card imqe.

combined fi le: A fi le of cards upon which both input and
output operations are performed. All cards in the file are
read. but not all cards in the file are punched, interpreted
and/or stacker selected.

communications control program: See CCp.

compile: "To prepare a machine language program from a
computer program written in another programming
language by making use of the overall logic structure of the
program, or generating more than one machine instruction
for each symbolic statement, or both, as well as performing
the function of an assembler.

compiler: *A program that compiles.

computer: *A data processor that can perform substantial
computation, including numerous arithmetic or logic opera-
tions, without intervention by a human operator during the
run.

computing system RPQ: A customer request for a price
quotation on alterations or additions to the functional
capabil it ies of the computing system. The RpO may be
used in conjunction with programming RpOs to solve
unique data processing problems. See also programming
RPO. RPO.

configuration: The group of machines, devices, and pro-
grams that make up a data processing system.

consecutive processing: The treatment of data with respect
to its location in external storage, and in a sequence
governed by the physical order of the data in the file.
Contrast with sequential processing, random proce$ing.

cpnsole: *That part of a computer used for communica-
tion between the operator or maintenance engineer and the
computer.

contention: (11 A condition on a communication channel
when two or more locations try to transmit at the same
time. (2) Unregulated bidding for a resource by multiple
users.

control card: A punched card containing input data or
parameters for initializing or modifying a program.

control field: In sorting or merging records, a group of
bytes in a record used in determining sequence,

control program: A program that is designed to schedule
and supervise the performance of data processing work by a
computing system.

conyersion: (l ) The process of changing from one method
of data processing to another or from one data processing
system to another. (21 The process of changing from one
form of representation to another; that is, to change
from decimal representation to binary representation.

copy: *To reproduce data in a new location or other
destination, leaving the source data unchanged, although
the physical form of the result may differ from that of the
source.

cps: Characters per second.

CPU: Processing unit.

CRT: Cathode-ray tube. A display device on which images
are produced on a cathode-ray tube.

cursor: A movable spot of light on the cathode ray tube of
a console or display unit that indicates where the next
character will be entered.

cylinder: The tracks of a disk storage device that can be
accessed without repositioning the access mechanism.

data: *A representation of facts, concepts, or instructions
in a formalized manner suitable for communication, inter-
pretation, or processing by humans or automatic means.
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data file: A collection of related data records organized in a
specific manner; for example, a payroll file (one record for
each employee, showing the rate of pay, deductions, etc) or
an inventory fi le (one record for each inventory item, show-
ing the cost, sell ing price, number in stock, etc).

data management: A major function of the system control
program that involves organizing, locating, storing, retrieving,
and maintaining data.

data module: A sealed cartridge that contains disks. spindle,
read/write heads, and access arms. The data module is used
on the IBM 3340 Direct Access Storage Facil ity.

deblocking: The action of making the first and each sub-
sequent logical record of a block available for processing,
one record at a time.

debug: *To detect, locate, and remove diskettes from a
routine or malfunctions from a computer. Synonymous
with troubleshoot.

default value: The choice among exclusive alternatives
made by the system when no explicit choice is specified by
the user.

direct access stolage device: A device in which the access
time is effectively independent of the location of the data.

direct organization: A fi le organization in which, for pur-
poses of storage and retrieval, there is a relationship
between the contents of the records and their positions in
the file. Contrast with indexed organization, sequential
organization.

directory: An index that is used by a control program to
locate one or more blocks of data that are stored in separate
areas of a direct access storage device.

disk: Loosely, a disk storage device.

disk pack; A removable direct access storage volume con-
taining magnetic disks on which data is stored. Disk packs
are mounted on a disk storage drive, such as the IBM 544F
Disk Storage Drive. (Disk cartridges, atso removable direct
access storage volumes, are used on the IBM 5444 Disk
Storage Drive.)

dph: Documents per hour.

dpm: Documents per minute.

dump: *(1) To copy the contents of all or part of a storage,
usually from an internal storage into an external stora(le.
(2) A process as in {1 ). (3) The data resulting from tho
process in (1 ).

duplex: *ln communications, pertaining to a sirnultaneous
two-way independent transmission in both directions.
Contrast with half duplex. Synonymous with full duplex.

EBCDIC: Extended binary coded decimal interchange code.
A set of 256 characters, each represented by 8 bits.

error recovery procedure: Procedures designed to help
isolate and, where possible, to recover from errors in equip-
ment. The procedures often used in conjunction with pro-
grams that record the statistics of machine malfunctions.
Abbreviated ERP.

execute: To carry out an instruction or group of instruc-
tions, as in a program.

FDP: See field-developed program.

FET: See MOSFET.

fielddeveloped program: A l icensed prograrn that performs
a function for the user. lt may interact with prograrn
products and/ar the system control program, or it may be
a standalone program. Field-developed programs are nrtrmal.
ly developed by IBM branch office personnel to perfor.m
end-use or transitional functions for the user, contain logic
directly related to the user's data, and are usable or adaptable
to meet specific functional requirements. Abbreviated FDP.

fi le: *A collection of related records treated as a unit.

f i le maintenance: *The activity of keeping a fi le up to dale
by adding, changing, or deleting data.

fixed-length record: A record having the sarne length as ail
other records in which it is logically or physically
associated. Contrast with va r i a bl e-l ength rxo rd.

gangpunch: To punch all or part of the information frcnr
one punched card into succeeding cards.

half duplex: *ln communications, pertaining to an alter-
nate, one way at a time, independent transmission. Con-
trast with duplex.
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hard copy: A printed copy of machine output in a visually
readable form; for example, printed reports, l istings. docu_
ments, and summaries.

hardware: *Physical 
equipment, as opposed to the com_

puter program or method of use; for example, mechanical,
magnetic, electrical, or electronic devices. Contrast with
sodtware.

hexadecimal: Pertaining to a number system with a base of
16; valid digits range from 0 through F. where F represents
the h ighest  uni ts  posi t ion (15) .

host computer: The primary or controll ing computer in a
teleprocessing envi ronment.

index: (1) *An ordered reference list of the contents of a
fi le or document, together with keys or reference notations
for iderrtif ication or location of those contents. (2) A tabte
used to locate the records of an indexed fi le.

indexed organization: A fi le organization in which records
are arranged in logical sequence by key. Indexes to these
keys permit random processing of individual records. Con_
trast with dirrct organization, sequential organization.

init ial program load: The init ialization procedure that
causes an operating system to commence operation. Abbre_
viated lPL.

init ial program loader: *The procedure that causes the
init ial part of an operating system or other program to be
ioaded such that the program can then proceed under its
own control. Abbreviated lpL.

input: *(1 
) Pertaining to a device, process, or channel in_

volved in the insertion of data or states, or to the data or
stittes involved. (2) Same as input device. (3) Same as
input data.

input/output: (1 ) 
rPertaining 

to either input or ourput, or
both. (21 A general term for the equipment used to com-
municate with a computer, commonly called l/O. (3) The
data involved in such communication. (4) The media
carrying the data for input/outpr.lt.

input  queue:  {  Queue (wai t ing l is t )  o f  job def in i t ions in
direct access storage arranged in order of assigned priority.

inquiry: A request for information from storage; for
example, a request for the available quantity of an item of
i nventory.

installation: A particular computing system, in terms of the
work it does and the people who manage it. operate it, apply
it to problems, service it, and use the results it produces.

installed user program: A l icensed program that performs a
function for the user. lt may interact with program
products and/or the system control program, or it may be
a standalone program. Installed user prograrns are pro-
duced by or for an individual user. contain logic directly
related to the user's data, and are usable or adaptable to
meet specific functional requirements. Abbreviated lUp.

interpret: (1 ) To print on cards. (21 To translate.

interrupt: *To stop a process in such a way that it can be
resumed.

l/O: See input/output.

f /O area: Same as buffer.

IOCS: Input/output control system. A group of routines
for handling the transfer of data between main storage
and l/O devices.

IPL: (11 *initial program loader. (21 initiat program toad.

f UP: See installed user program.

iob: (1 ) 
*A specified group of tasks prescribed as a unit of

work for  a computer .  By extension,  a job usual ly  inc ludes
all necessary computer programs, l inkages, f i les, and instruc_
tions to the operating system. (2) A collection of related
problem programs, identif ied in the job stream by a
JOB statement.

job step: A unit of work associated with one processing
program or one cataloged procedure and related data. A
job consists of one or more job steps.

job stream: The sequence of operation control statements
and data submitted to an operating system on an input
unit especially activated for this purpose by the operator.

K: 1,O24 bytes; used in referring to storage capacity.



key: 'One or more characters within an item of data that merge: (1) *To combine items from two or more similarly
are used to identify it or control its use. ordered sets into one set that is arranged in the same order.

Contrast with collate. (2) A program or routine that per-
keyword: (1) A symbol that identif ies a parameter. (2) A forms this function.
part of a statement that consists of a specific character
string (such as NAME-). MFCM: Multi-function card machine. Same as IBM 2560

Multi-Function Card Machine.
keyword paramet€r: A parameter that consists of a key-
word, followed by one or more values. MFCU: Multi-function card unit. Same as IBM 5424

Multi-Function Card Unit.
label: An identification record for a tape or disk file.

microsecond: One-mill ionth of a second. Abbreviated gs.
language: *A set of representations, conventions, and rules
used to convey information. millisecond: One-thousandth of a second. Abbreviated ms.

language tanCator: A general term for any assembler, ML/MP: Multi l ine/multipoint. A communications facil i ty
compiler, or other routine that accepG statements in one of System/3 SCp.
language and produces equivalent statements in another
language. MLTAI Multiple l ine terminal adapter.

lened line: A communication service used exclusivqly by MOSFET: Metal oxide semiconductor f ield effect transistor.
one particular customer. Referred to as private line service. Type of main storage used in computers. Also referred to as

FET (field effect transistor).
librarian: The set of programs that maintains, services, and
organizes the source and obiect l ibraries. multiprogramming: +Pertaining to the concurrent execution

of two or more programs by a computer.
library: A set of programs, procedures, routines, etc, on a
direct access storage device. See source library, obirct multitasking: The concurrent execution of one main task
library. and one or more subtasks in the same partition.

linkage editor: A program that prepares the output of multivolume file: A file that requires more than one volume
language translators for execution. lt combines separately of a storage medium.
produced object modules; resolves symbolic cross references
among them; generates overlay structures on request; and network: In teleprocessing, a number of communication
produces execrtable code (a load module) that is ready to lines connecting a computer with remote terminals.
be loaded into main storage.

nonstandard labels: Labels that do not conform to American
listing: A printout, usually prepared by a language trans- National Standard or IBM Standard label conventions.
lator, that lists the source language statements and contents
of a program. object code: *Output from a compiler or assembler that

is itself executable machine code or is suitable for process-
load: To enter data or programs into storage. ing to produce executable machine code.

log derice: A device used to record system activity. obiect library: An area on a direct access stot.age device
used to store object programs and routines.

magnetic tape: *A tape with a magnetic surface on which
data can be stored by selective polarization of portions of object module: *A module that is the output of an
the surface. assembler or compiler and is input to a l inkage editor.

main storage: The general purpose storage of a computer. object program: *A fully compiled or assembled program
Contrast with auxiliary storqe. that is ready to be loaded into the com$uter. Contast

with source program.
ttlHl: Abbreviation for model.
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OCC: Operator control command.

OCL: Operation control language.

offl ine: "Pertaining to equipment or devices not under
control of the central processing unit.

online: * (1 ) Pertaining to equipment or devices under
control of the central processing unit. (2) pertaining to a
user's ability to interact with a computer.

operating system: *Software 
that controls the execution

of computer programs and that may provide scheduling,
debugging, input/output control, accounting, compilation,
storage assignment, data management, and related services.

operation control language: A programming language used
to code operation control statements. Abbreviated OCL.

operation control statement: A statement in a job or job
step that is used in identifying the job or describing its
requirements to the operating system,

operator control command: A statement to the supervisor
issued via the console device that causes the supervisor to
provide requested information, alter normal operations,
init iate new operations, or terminate existing operations.
Abbreviated OCC.

opelator message: A message from the operating system or
a user program directing the operator to perform a specific
function (such as mounting a disk pack) or informing the
operator of specific conditions within the system (such as an
error condition).

output: " (1 ) Pertaining to a device, process or channel
involved in an output process, or to the data or states
involved. (2) Same as output device. (3) Same as output
data.

output queue: A queue of control information describing
system output that specifies to an output writer the loca-
tion and disposition of system output.

overfay f inkage editor: See tinkqe editor.

overlay plogram: A program in which certain sections can
use the same storage locations at different t imes during
execution.

pack: (1) *To 
compress data in a storage medium by taking

advantage of known characteristics of the data in such a
way that the original data can be recovered; for example,
to compress data in a storage medium by making use of bit
or byte locations that would otherwise go unused. (2) See
disk prck.

parameter: (1 ) 
*R variable that is given a constant value for-

a specific purpose or process. (2) See keyword parameter.

partition: A suMivision of main storage.

permanent fi le: A disk fi le that is normally created for
continuing use. Contrast with scratch file, temporary fite.

point-to-point line: A line that connects a single remote
station to the computer; it may be either switched or non-
switched.

point-tGpoint transmission: Transmission of data directly
between two points without the use of any intermediate
terminal or computer.

PP: Program product.

primary track: On a direct access device, the original track
on which data is stored. See also alternate track.

priority: A rank assigned to a job that determines its
precedence in receiving system resources.

privileged instructionr An instruction that is intended to be
executed only by the system control program.

procedure: (1 ) 
*The course of action taken for the solution

of a problem . l2l A set of job definit ions, including opera-
tion control statements, stored in a source library.

processing unit: A unit of a computer that includes the
circuits controll ing the interpretation and execution of
instructions. Synonymous with main frame. Abbreviated
CPU.

program check interruption: An interruption caused by
unusual conditions encountered in a program. such as in_
correct instructions.

program library: 'A collection of available compurer pro-
grams and routines.
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programming language: *A language used to prepare
computer programs.

programming RPO: A customer request for price quota-
tion on alterations or additions to the functional capabil it ies
of the system control program or program products. The
RPO may be used in conjunction with computing system
RPOs to solve unique data processing problems. Abbre-
viated PRPO.

program product: A licensed prograrn that performs a
function for the user and usually interacts with and relies
upon system control programming. A program product
contains logic related to the user's data and is usable or
adaptable to meet specific requirements.

prompting: A function that helps a user by requesting
information necessary to continue processing.

queue: (1) A waiting l ine or l ist fclrmed by items in a
system waiting for service; for example, jobs to be per-
formed. (2) To arrange in, or form, a queue. See input
.queue, output queue-

random processing: The treatment of data with respect to
its location in external storage, and in an arbitrary sequence
governed by the input against which it is to be processed.
funtrast with consrcutive processing, seq uential proce$ing.

recordl *A collection of related items of data, treated as a
unit; for example, one line of an invoice may form a record;
a complete set of such records may form a file.

reel :  (1)  Mount ingfora ro l l  o f  tape.  (2)  A volumeof
magnetic tape.

reproduce: To prepare a duplicate of stored information,
especially for punched cards.

r6tart: The process of resuming a job at a checkpoint
within the job step that caused abnormal termination. See
chec k p o in t/rxtart fac i I i ty.

rollout/rollin: An optional feature of the operating system
that allows the temporary reassignment of a main storage
partition from one program to another.

routinel *An ordered set of instructions that may have
some general or frequent use.

RPG ll: Report Program Generator, Version 2. A
business-oriented data processing language.

RPO: Request for price quotation. See computing systefll
RPQ, programming BPQ.

scheduler: The part of a control program that reads and
interprets job definitions, schedules the jobs for processing,
and initiates and terminates the processing of jobs and job
steps.

scratch file: A disk file that is created and deleted in the
same job step. Contrast with permanent file, temporary
file.

secondary storage: Same as auxiliary storage.

seictor: The smallest addressable part of a disk storage
device.

seek: To position the access mechanism of a direct access
device at a specified location.

sequence: (1) *An arrangement of items according to a
specified set of rules. (2) In sorting, a group of records
whose control fields are in ascending or descending order,
according to the collating sequence.

sequential organization: A file organization in which
records are arranged in a physical sequence. The records
are not necessarily in logical sequence. Contrast with direct
o ryan i za tio n, i n dex d o rgan i za tio n.

sequential processing: A treatment of data with respect to
its location in external storage, and in a sequence governed
by the logical order of the data in the file. Contrast with
consac uti ve p roce$i ng, rand om p roc 6s ing.

SIOC: Serial input/output channel.

software: *A set of programs,.procedures, and possibly
associated documentation concerned with the operation of
a data processing system. Contrast with hardware.

source language: (1) *The language from which a statement
is translated. (21 Used to code source statements.

source library: An area on a direct access storage device
used to store source programs and procedures.

source module: The source statements that constitute the
input to a language translator for a particular translation.
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source program: "A computer program written in source
ianguage. Contrast with object program.

souroc statement: A statement written in symbols of a
programming ianguage.

spoo!ing: The reading and writ ing of input and output
streams on disk concurrently with job execution, in a for_
mat convenient for later processing or output operations.

itacked job prncessing: A technique that permits multiple
johr clefinit ions to be grouped (stacked) for presentation to
the systern, which autornatically recognizes the iobs, one
after the other.

standalone program: A program that can be executed
inclependently of an operating system.

start-stop transmission: See xynch ronous transm ission.

$tatement: ( '! ) 
* ln computer programming. a meaningful

expressicln or generalized instruction in a source language.
i2) See operation control statement

step: (1) *One operation in a computer routine. (2) See
lob step.

storage: *i1) Pertaining to a device into which data can be
entered, in which they can be held, and from which they
can be retrieved at a later t ime. (21 Loosely. any device
that can store data. (3) Synonymous with memory.

storage protection: "An arrangement for preventing access
to siorage for either reading, or writ ing, or both. Synony-
rnous with memory protection.

supervisor: The part of a control program that coordinates
the use of resources and maintains the flow of system
operations.

switcheti l ine: A communication l ine in which the connec-
tion between the computer and a remote station is estab-
lished by dialing. Synonymous with dial l ine.

sysgen: Systern generation.

system contro! program: IBM-supplied programming that
is fundamenlal to the operation and maintenance of the
system. lt serves as an interface with program productland
user programs and is available without additional charge.

system generation: The process of tailoring the system
control program to suit a user's requirements and of
includirrg the desired program products.
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sy*em input deyice: A device specified as a source of input.

system history area: A space on a direct access storage
device in which information relating to system activity is
stored.

system fog device: *e log device-

system output device: A device assigned to record output
data.

tape: See mqnetic tape.

teleprocs$ing: The processing of data that is received from
or sent to remote locations by way of telecommunication
lines.

temporary file: A disk file that is normally created and
deleted in the same job. Contrast with permanent file,
sntch file.

track: The portion of a moving storage medium, such as a
tape or disk, that is accessible to a given read head position.

unit record devices: Card readers, card punches, arld printers.

universal character set: A printer feature that permits the
use of a variety of character arrays. Abbreviated UCS.

utility program: A program designed to perform an e\rery-
day task, such as copying data from one storage device to
another.

variable-length record: (1) A record having a length inde-
pendent of the length of other records with which it is
f ogicaf f y or physically associated. Contrast with fixd-
length rrcord. (2) *Pertaining to a file in which the records
are not uniform in length.

volume: (l) That portion of a single unit of storage that
is accessible to a single read/write mechanism, such as a
disk pack. (2) A recording medium that is mounted and
demounted as a unit; for example, a reel of magnetic tape
or a disk pack.

volume table of contents: A table on a disk volume that
describes each file on the volume. Abbreviated VTOC.

VTOC: Volume table of contents.

rrork fi le: (1) In sorting, an intermediate fi le used for
temporary storage of data between phases. (2) A temporary
or scratch fi le generally used for the duration of one job or
job step.
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OCL (see operation control language)
operationcompatibi l i ty 88
operation control language (OCL)

description 37
in job stream 42
options 37

operator
communication with system 71
console display 72
console keyboard

characteristics 94
description 3

display formats 72
duties 70
interaction with system 70

operator control commands (OCC) 74
optical mark reader (see 3881)
optrons to messages 43
overlay l inkage editor 33
overlays 36

Dartition
mult iprogramming 45
single 45
third 87

printer
data managemont 26
1403 Printer

description 12
speeds 99

3284 Printer
descript ion 13
speeds 99

programcompatibi l i ty 90
program management, ccP "49
program products 57

Basic Assembler 61
bibl iography 108
CCP/Disk Sort 63
coBol 59
compatibility 90
device support

used with 5704-SCl 68
used with 5704-sc2 69

Disk Resident Card Utilities 65
Disk Sort 62
FORTRAN IV 60
Magnetic Tape Sort 64
RPG II 58

programmable work station {see 3741)
programmingdifferences 87
programs (see program products, system

control programming)
punch device (see system punch device)

READER (see system input device)
reassign alt€rnat€ track program 32
rscord size, using 3741 99
recover index program 32
reproduce/interprstprogram 65
resources, controlling system 45
rol lout/rol l in 33
RPG II 58

compatibility 90
device support

5704-RG1 68
5704-RG2 69

used under CCP 50
3270 Display Control Fsature

description 59
interface 26



scheduler  24
SCP (see system contro l  programming)
select ion,  stat ion (see stat ion select ion)
severity level of messages 43
simulat ion area program 29
simulat ion area usage 8t
sort  (see CCP/Disk,  Disk,  sort /col late.

Magnet ic Tape)
sort /col lateprograrn 6b
source l ibrary 21
spool  f i le  copy program 31
spool ing

considerat ions 55
def in i t ion 52
OCC used 75
organizat ion 45
performance 54
processing 53
supervisor requirernents 35

station selection feature. BSCA g2
step mode 41
storage character is t ics,  d isk 95
storage,  maln (see main storage)
Subset ANS COBOT_ (see COBOL)
supervisor 22
systemcompat ib i l i ty  86
system conf igurat ions 104,  106
system control

program processing 37
system resource$ 4b

system contro l  programming (SCp)
add i t i ona l f unc t i ons  33
bibl iography 1tJ7
descr ipt ion 21
disk system management 22
system contro l  and serv ice programs

system generation

descr iot ion 33
spool ing opt ions 55

system history area 74
system history area display program 32
system input  device 34
system-operator interact ion 7o
system punch device 35
system summary 1 '

tape (see magnet ic tape)
tape error  summary program 32
tape in i t ia l izat ion program 32
Tape Sort (see Magnetic Tape Sort)
task chaining,  CCP 87
task management,  CCP 49
tasks,  main and sub 49
teleprocessing (see communicat ions)
terminal  support  84,  102
text transparency feature, BSCA 82

ut i l i ty  programs

Disk Resident  Card Ut i l i t ies 65
system control and service programs

wait  s tate 46
work stat ion (see 3741)

1,O0O-file VTOC conversion program 32
1200 bps integrated modem feature,

BSCC 83
1255 Magnetic Character Reader

characteristics 1 01
descript ion 19

1403 Printer
descriot ion 12
speeds 99

1419 Magnetic Character Reader
characterist ics 101

1442 Card Read Punch
descript ion I
speeds/capacity 98

2316 d isk  pack
capacity 96
description 5

2501 Card Reader
descriot ion 11
speeds/capacity 98

2560 Mult i-Function Card Machine (MFCM)
descript ion 10
speeds/capaciV 98

3270 Display Control Feature
descript ion 59
interface 26

3270 Information Display System
characterist ics 103
descriot ion 18

3271 Control Unit characterist ics l03
3274 Control Unit characterist ics 103

2 7

27

Index 123



3275 Display Star ion character is t ics 103
3276 Control  Uni t  Display Stat ion

character is t ics I  03
3277 Display Stat ion

charactenst ics 94,  103
descr ipt ion 3

3278 Display Stat ion character is t ics 103
3284 Fr inter

character is t ics 1 03
descr ipt ion 13
speeds 99

3286 Pr inter  character is t ics 103
3287 Pr inter

character is t ics 1 03
descr ipt ion 14
speeds 99

3288 Line Pr inter  character is t ics 103
3289 Line Pr inter  character is t ics 103
33d0 Direct  Access Storage Faci l i ty

combinat ions 79
descr ipt ion t j
s torage character is t ics 9S

3344 Direct Access Storage
combrnat ions 79
descr ipt ion 7
storagecharacter is t ics 9S

3348 data nrodule
capaci ty 96
descr ipt ion 6

3410i3411 Magnet ic Tape Subsystem
character is t ics 100
descr ipt ion 17

3741 Data Stat ion/programmable Work Stat ion
clescr ipt ion 15
disket techaracter is t ics gg

3881 Opt ical  Mark Reader
cha rac te r i s t i c s  101
descr ipt ion 20

5415 processing uni t  1
character is t tcs 94
conf igurat ions 104
features 7B
sizes 1
usage 46

mu t i r p rog rammingsys tem 4g
stngle-part i t ionsystem 47

1e421 Printer Control Unit 12
5424  Mu l t i -Func r i on  Ca rd  Un i t  (MFCU)

description I
speeds/capaci ty 98

5440 Disk Cartr idge
capaci ty 96
descr ipt ion 4

5444 Disk Storage Drive
descr ipt ion 4
storage character is t ics 9b

5445 data interchange utility program 32
5445 Disk Storage

descr ipt ion 5
storagecharacter is t ics 95
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