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| Magnetic Tape Drives |
I Unit Name Device Type I
| 2400 2400 series 9-track Magnetic Tape Drive |
| 2400-2 2400 Series Magnetic Tape Drive with Seven Track |
| Compatibility and Data Conversion |
| I
| Direct-Access Devices ]
| Unit_Name Device Type |
| 2311 2311 Disk Storage Drive |
| 2301 2301 Drum Storage |
I I
| Unit Record Equipment |
I Unit Name Device Type I
| 1052 1052 Printer Keyboard |
| 1403 1403 Printer 1404 Printer (continuous form only) |
| 1442 1442 Serial Reader Punch |
| 1443 1443 Printer |
| 2540 2540 Reader Punch (read feed) |
| 2540-2 2540 Reader Punch (punch feed) |
| I
S, J
Figure 4. Generic Unit Names

- T - -9 operating system is running. For example,
| | | the operator must not make ready any one of
| Name | Function | these devices.

I | |

T 1

| SYSSQ | Sequential access on devices |

| | at any of the following | LIBRARIES

| | addresses: 182, 183, 184, 282, |

| | 283, 284, 190, 191, 192, 193, |

| | 290, 291, 292, 293 (any | In addition to the starter operating
| | 9-track tape or 2311 disk | system, the starter system package includes
| | storage drive). | the following libraries; each is a parti-
b——- + - -4 tioned data set (PDS):

| SYSDA | Direct access on devices at |

| | any of the following address- | 1. SYS1.MODLIB: This library contains the
| | es: 190, 191, 192, 193, 290, | load modules from which the operating
| | 291, 292, 293, (any 2311 disk | system programs are constructed or
| | storage drive). | selected during system generation. It
b + | contains modules needed exclusively
| SYsCP | A 2540 card punch at address | during system generation and mainten-
| | 00D or 20D. | ance updating.

L 1 PR |

Figure 5. Additional Unit Names Supporting 2. SYS1.GENLIB: This library contains the

IBM Supplied Cataloged Proce-
dures

The starter operating system requires
that all devices to be used by the system
be ready prior to initial program loading.
Any device not ready will automatically be
varied off line at IPL time. If any device
which was not ready at initial program
loading time is required during a job step,
the operator should enter a VARY ONLINE
command for that device. When using the
starter operating system, it is permissible
to have devices other than those listed in
Figure 2 attached to the system. However,
an interrupt must not be issued from any of
these additional devices while the starter

macro definition modules that are un-
ique to the system generation process.
It is the COPY library of the assem-
bler during stage I of system genera-
tion. It has a blocking factor of 42.

3. SYS1.PROCLIB: (Procedure Library) The

members of the procedure library
include IBM cataloged procedures used
to perform certain system functions,

e.g., compile-linkage
records are unblocked.

edit-go. The

4., SYS1.SAMPLIB: This 1library contains
80-character card images. Its princi-
pal use will be data decks for sample
programs. This library also contains
the DASDI, DUMPREST, RECOVREP, and
IEAIPLOO programs.
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5. SYS1.MACLIB (Macro Library): The mem-
bers of the macro library include the
macro-definitions for the system
macro-instructions. It has a blocking
factor of u42.

6. SYS1.COBLIB (COBOL Library): The mem-
bers of the COBOL library are load
modules (COBOL subroutines).

7. SYS1.FORTLIB (FORTRAN Library): This
library is distributed without mem-
bers. The members to be placed in it
during system generation are contained
in SYS1.MODLIB. All library members
of SYS1.FORTLIB that have a non-IBM
name are copied intact into the
SYS1.FORTLIB of the new system.

8. SYS1.PL1LIB (PL/I Library):
bers of the PL/I 1library are
modules (PL/I subroutines).

The mem-
load

9. SYS1.SORTLIB (Sort Library): The mem-
bers of the sort library are the 1load
modules from which a sort/merge pro-

gram is produced at execution time.

ARRANGEMENT OF DATA SETS

The starter operating system package on
disk 1is operable (though a backup copy of
it should be made); it contains the starter
operating system and the libraries shown in
Figure 6. (The data sets on each pack are
not necessarily in the order shown.)

The starter operating system package on
tape includes all the contents of the disk
packs shown in Figure 6; however, since the
tapes must be restored onto disk packs, two
additional independent utility programs --
Direct Access Device Initializtion (DASDI)
and Dump/Restore (DUMPREST) -- are provided
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at the beginning of the tapes for use in
restoring onto the disk packs. Only those
libraries shown in Figure 6 are restored
onto the disks from the tapes. The tape
layout is shown in Figure 7. The DASDI and
Dump/Restore programs will always be at the
beginning of the tapes, but the other data
sets may not be in the order shown.

< T =

Disk No. 1 (DLIBO1) Disk No. 2 (DLIB02)

v v
w SYS1.MACLIB
— SYSISORIE__—]
~——_svsi.cone
S——SYsi.FomILE_—
s~
~—_svsl.pocus

SYS1.GENLIB

v

SYS1.SAMPLIB

\—//

Figure 6. Disk Pack Contents

Tape No. 1 (DLIBOT) Tape No. 2 (DLIB02)

DASDI DASDI
DUMP/RESTORE DUMP/RESTORE
) /M /M
Starter System SYS1.MACLIB
SYS1.MODLIB SYS1.GENLIB Eﬁjfg:w
SYS1.SORTLIB SYST.SAMPLIB
SYS1.COBLIB /M
Restored SYS1.FORTLIB TRAILER RECORD
Disk Data SYs1 PLILIB FOR DUMP/RESTORE
SYS1.PROCLIB /M
/M

TRAILER RECORD
FOR DUMP/RESTORE

/M

Figure 7. Tape Layout




For illustrative purposes the following
procedures for processing the initial pack-
age assume the set of devices and device
addresses listed in Figure 8.

The first procedure is for readying the
tape package; the second procedure is for
preparing the disk package with disk backup
copy, and the third procedure is for pre-
paring the disk package with tape backup.
In the control decks shown the underlined
fields are those that may reguire modifica-
tion for different installations.

PROCESSING THE INITIAL PACKAGE

[T T oo o oo To -7 1
|Device Function | Input/Output | Address|
| |Device | |
b 4 ——1- {
|Printer Keyboard 11052 | (01F) |
| System Residence and|2311 #1 | (190) |
| System Data Sets 12311 #2 | (191) |
|System Input | 2540 Reader | (00C) |
| Punch Output 12540 Punch | (00D) |
| Print Output |1403 Printer| (00E) |
|Tape Drives2 12400 Tape | (180)2 |

[2400 Tape | (181)% |

12400 Tape | (182)1 |

L —_— 4 .l

|

I

s

|*Tape units located at addresses 180 and|
| 181 are 7-track tape wunits with data]
| conversion feature. The tape unit at|
| 182 is a 9-track tape unit. |
|2Tape units are required only if the]|
| initial distribution 1is received on|
| tapes or if system backup will be dumpea |
| onto tape. |
L - 1

Sample Configuration

Figure 8.
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TAPE DISTRIBUTION

Initialize Disk |1. Mount disk pack onto which starter operating system is to be
for placed.
Operating System

2. Mount tape (DLIB01) of initial package.

3. Load DASDI from tape by setting the load selector switches and
pressing the console LOAD key. When the program is loaded, the wait
state is entered and the hexadecimal value FFFF is displayed in the
console lights.

4. The control deck shown below should be placed in the input device to
initialize the disk.

JoB

MSG TODEV=1403, TOADDR=00E

DADEF  TODEV=2311,TOADDR=190, VOLID=SCRATCH
VLD NEW VOLID=111111,0WNERID=DEPT38
VTOCD  STRTADR=50, EXTENT=10

END

Define the control statement input device by pressing the REDUEST
key of the printer keyboard. The message DEFINE INPUT DEVICE will
be printed. Enter the message INPUT=xxxx cuu where xxxx is the
device type, c¢ is the channel address and uu is the wunit address.
Device type can be 1442, 2400 or 2540.

When the disk initialization is complete, the message END OF JOB
will be printed on the message output device, and the program will
enter the wait state.

Restore Tape 5. Load the Dump/Restore program by setting the load selector switches
to Disk and pressing the control LOAD key. When FFFF is displayed on the
console lights, the program is loaded.

6. The control deck shown below should be used to restore the contents
of the tape to the disk.

JOB
MSG TODEV=1403, TOADDR=00E
RESTORE FROMDEV=2400,FROMADDR=180, TODEV=2311, TOADDR=190, VOLID=111111
END
Define the control statement input device by pressing the
REQUEST key of the printer keyboard. The message DEFINE INPUT
DEVICE will be printed. Enter the message INPUT=xxxx cuu where
xxxx is the device type, ¢ is the channel address and uu is the
unit address. Device type can pbe 1442, 2400, or 2540.
When the restoring is complete, the message END OF JOB will be
printed on the message output device, and the program will
| enter the wait state.
Initialize 7. Repeat steps 1-4 to initialize the second disk. Be sure that tape
Second Disk #2(DLIB02) is used.
Restore to 8. Repeat steps 5-6 to restore the second tape to disk.

Second Disk

You now have operable disk packs with Dbackup tapes and may proceed to punch the
utility programs, any sample programs you may want, and list the system data.
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Punch Utilities
and Sample
Programs

List Data

Note 1

Note 2

Note 3

9. Be sure all necessary volumes are mounted and make ready all
devices to be used. The control deck shown below should be in the
input device.

//J0B1 JOB ACCT123, PROGRAMMER, MSGLEVEL=1

/7 EXEC PGM=IEBPTPCH

//8YSUT1 DD DSNAME=SYS1.SAMPLIB,DISP=(OLD,KEEP) ,UNIT=2311, X
// VOLUME=SER=DLIB02

//SYSUT2 DD UNIT=2540-2

//SYSPRINT DD SYSOUT=A

//SYSIN DD *

PUNCH TYPORG=PO, MAXNAME=4
MEMBER NAME=DUMPREST
MEMBER NAME=DASDI
MEMBER NAME=IEATIPLOO
MEMBER NAME=RECOVREP

/*

A MEMBER card may be added to the control deck above for any sample
program desired for later use, provided the MAXNAME field in the

PUNCH control card is adjusted. The member name card (first card)
should be removed from each member deck punched. (Refer to the section,
"Sample Programs" for member names of the sample programs.)

10. Set the LOAD UNIT switches on the control panel to the channel,
control unit, and device of the system residence volume.

11. Press the LOAD key.
12. Wait for a READY message and the WAIT light to be turned on.

13. After receiving the READY message, enter a SET command specifying
the date as follows:
a. Press REQUEST key.
b. Wait for READ light to go on.
c. Type SET DATE=yy.ddd
d. Press alternate coding key and the numeric 5 key (EOB).

14. The starter system has built-in START RDR and START WTR commands
which will be issued automatically; they are

START RDR, 00C
START WTR, OOE

If these are not the addresses of the reader and writer to be useqd,
override these commands by entering new ones for the proper
devices.

15. Enter a START command with no parameters. When the job is complete
a READER CLOSED message will be printed, followed by a READY
message, and the system will enter the wait state.

16. To list the data describing the system, place the control deck
below in the input device and enter a START READER command followed
by a START command.

//J0B2 JOB ACCT123, PROGRAMMER, MSGLEVEL=1
//STEP1 EXEC PGM=IEHLIST
//SYSPRINT DD SYSOUT=A
//DD1 DD UNIT=2311,VOLUME=SER=DLIB01,DISP=0OLD,
//DD2 DD UNIT=(192,,DEFER),VOLUME= (PRIVATE, RETAIN), X
/7 DISP=(NEW,KEEP)
//SYSIN DD *
LISTCTLG

LISTVTOC DUMP

LISTVTOC DUMP,VOL=2311=DLIB02

LISTPDS DSNAME=(SYS1.PROCLIB,SYS1l.MODLIB
[,Optional PDS's on System Residencel)

Tape Distribution 13



Note 1:

Note 2:

Note 3:
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LISTPDS VOL=2311=DLIB02,DSNAME=(SYS1l.GENLIB,SYS1.SAMPLIB,
[Optional PDS's on DLIB02])
/%
/7

No MOUNT statement should be entered for the drive on which DLIB02 is
mounted between IPL time and JOB2. If JOB2 is run immediately after
JOB1l (in Step 9) eliminate the JOB2 card.

The physical address underlined in this statement should be replaced
with the address of the device containing DLIBO2.

In STEP1 any of the PDS's in Figure 6 may be listed in the "LISTPDS."




DISK_DISTRIBUTION (DISK BACKUP)

The steps below detail the procedure for creating a backup copy of the starter
operating system on disks.

Punch Utilities

Initialize First
Disk Pack

Restore First
Disk

Initialize
Second Disk

1.

2.

JOB
MSG
VLD
END

3.

f

=)}
.

JOB
MSG

END

7.

8.

lzo.

To punch the utility programs from the disks (which you will need to
prepare a backup copy of the disks), perform steps 9-15 exactly as
they are described under "Tape Distribution."

Place the DASDI program in the input device with the control deck
shown below behind it, and mount the disk pack to be processed.

TODEV=1403,TOADDR=00E

DADEF TODEV=2311,TOADDR=190, VOLID=SCRATCH

NEWVOLID=111111,OWNERID=DEPT38

VTOCD  STRTADR=50,EXTENT=10

Load the DASDI program by setting the 1load selector switches and
pressing the console LOAD key. When the program is loaded, the wait
state 1is entered and the hexadecimal value FFFF is displayed in the
console lights.

Define the control statement input device by pressing the REQUEST

key of the printer keyboard. The message DEFINE INPUT DEVICE will

be printed. Enter the following message from the printer keyboard.
INPUT=xxxx cuu

where xxxx 1is the device type, ¢ is the channel address and uu is
the unit address. The device type can be 1442, 2400, or 2540.

At the end of the job, the message END OF JOB will be printed on the
message output device, and the program will enter the wait state.

Place the Dump/Restore program in the input device with the control
deck shown below behind it.

TODEV=1403, TOADDR=00E

DUMP FROMDEV=2311, FROMADDR=190, TODEV=2311, TOADDR=191,VOLID=111111

Load the program by setting the load selector switches and depress-
ing the console LOAD key. Wwhen the program is loaded, the wait
state is entered and the hexadecimal value FFFF is displayed in the
console lights.

Define the control statement input device by pressing the REQUEST
key of the printer keyboard. The message DEFINE INPUT DEVICE will
be printed. Enter the following message from the printer keyboard.

INPUT=xXXX cuu

where xxxx is the device type, c is the channel address and uu is
the unit address. The device type can be 1442, 2400, or 2540.

At the end of the job, the message END OF JOB will be printed on the
message output device and the program will enter the wait state.

Repeat steps 2-5 to initialize the second disk.

Disk Distribution (Disk Backup) 15



Restore 11. Repeat steps 6-9 to restore DLIBO2.
Second Disk L

List Data 12. To 1list the data describing your system, place the control
Describing deck shown below in the input device.
System
//J0B2 JOB ACCT123,PROGRAMMER, MSGLEVEL~=1
//STEP1 EXEC PGM=IEHLIST
//SYSRINT DD SYSOUT=A
//DD1 DD UNIT=2311, VOLUME=SER=DLIBO01l,DISP=0LD
Note 1 //DD2 DD UNIT=(192,,DEFER),VOLUME= (PRIVATE,RETAIN), X
7/ DISP=(NEW,KEEP)
//SYSIN DD *
LISTCTLG
LISTVTOC DUMP
Note 2 LISTVTOC DUMP,VOL=2311=DLIB02

LISTPDS DSNAME=(SYS1.PROCLIB,SYS1.MODLIB
[,Optional PDS's on System Residencel)
LISTPDS VOL=2311=DLIB02,DSNAME=(SYS1l.GENLIB,SYS1.SAMPLIB
[,Optional PDS's on DLIBO02])
/*
//

Note 1 The physical address underlined in this statement should be replaced
with the address of the device containing DLIB02.

Note 2 In STEP1 any of the PDS's in Figure 6 may be listed in the "LISTPDS".

13. Set the LOAD UNIT switches on the control panel to the channel,
control unit, and device of the system residence volume.

14. Press the LOAD key.
15. Wait for a READY message.

16. After receiving the READY message, enter a SET command specifying
the date as follows:

a. Press REQUEST key.

b. Wait for READ light to go on.

c. Type SET DATE=yy.ddd

d. Press alternate coding key and the numeric 5 key (EOB).

17. The starter system has built-in START RDR and START WTR commands
which will be issued automatically; they are

START RDR, 00C
START WTR, OOE

If these are not the addresses of the reader and writer to be used,
the operator must override these commands by entering new ones for
the proper devices.

18. Enter a START command with no parameters.

16



The steps

Punch Utilities

Dump Disk
to Tape

List Data

DISK DISTRIBUTION (TAPE BACKUP)

below detail the procedure for creating a backup copy of the starter
operating system package on tape.

1. To punch the utility programs from the disks (which you will need to
prepare a backup copy of the disks), perform steps 9-15 exactly as
they are described under "Tape Distribution."

2. Place the Dump/Restore program in the input device with the control
deck shown below behind it.

JOB

MSG TODEV=1403, TOADDR=00E

DUMP FROMDEV=2311, FROMADDR=190, TODEV=2400, TOADDR=181,VOLID=111111
END

3. Load the disk to be dumped and the tape to receive the backup copy.

4. Load the Dump/Restore program by setting the load selector switches
and depressing the console LOAD key. When the program is loaded,
the wait state 1is entered and the hexadecimal value FFFF is
displayed in the console lights.

5. Define the control statement input device by pressing the REDUEST
key of the printer keyboard. The message DEFINE INPUT DEVICE will
be printed. Enter the following message from the console typewrit-
er:

INPUT=xxxxX cuu
where 1is the device type, c is the channel address and uu is the
unit address. The device type can be 1442, 2400, or 2540.

6. At the end of the job, the message END OF JOB will be printed on the
message output device, and the program will enter the wait state.

7. To dump the contents of the second disk, perform steps 2-6 above
after mounting a second tape and the second disk.

[8. To 1list the data describing the system, load the operating system,
and place the following control deck in the input device. Enter a
START command with no parameters.

//J0B2 JOB ACCT123, PROGRAMMER, MSGLEVEL=1

//STEP1 EXEC PGM=IEHLIST

//SYSPRINT DD SYSOUT=A

//DD1 DD UNIT=2311,VOLUME=SER=DLIB01l,DISP=0OLD

//DD2 DD UNIT=(192, ,DEFER),VOLUME=(PRIVATE, RETAIN), X

// DISP=(NEW,KEEP)

//SYSIN DD *

LISTCTLG
LISTVTOC DUMP
LISTVTOC DUMP,VOL=2311,DLIB02
LISTPDS DSNAME=(SYS1.PROCLIB,SYS1.MODLIB
[Optional PDS's on System Residencel)
LISTPDS VOL=2311=DLIB02,DSNAME=(SYS1l.GENLIB,SYS1.SAMPLIB,
[Optional PDS's on DLIB02]1)
/*
//

Disk Distribution (Tape Backup) 17



DELETING LIBRARIES

In order to make additional direct access storage available for the system generation
process, when only two disk drives are attached to the system, you may elect to delete
SYS1.SAMPLIB from your operable pack (DLIB02) before starting the system generation
process. This may be accomplished by loading the operating system and using the control
deck below in the input device.

//30B2 JOB ACCT123, PROGRAMMER, MSGLEVEL=1

//STEP2 EXEC PGM=IEHPROGM

//SYSPRINT DD SYSOUT=A

//DD1 DD UNIT=(191,,DEFER) ,VOLUME= (PRIVATE,RETAIN) ,DISP=(NEW,KEEP)
//SYSIN DD *

SCRATCH DSNAME=SYS1.SAMPLIB,VOL=2311=DLIB02,PURGE
/%

In order to generate a primary control program with the sequential scheduler,
sequential and partitioned access methods, utilities and a selection of the "E" level
processors using two 2311 Disk Storage Drives and three volumes, it is essential to
scratch SYS1.PL1LIB from DLIBO1l. This may be accomplished by including the following
statements in the above control deck when that job is run.

//DD2 DD UNIT=2311,VVOLUME=SER=DLIB01,DISP=0LD
SCRATCH DSNAME=SYS1.PL1LIB, PURGE,VOL=2311=DLIBO01

18




This section contains descriptions of
the sample programs provided by IBM to test
the functioning of various components of
the generated system after system genera-
tion. The programs should be punched prior
to system generation; the procedure for
punching them is detailed in Section I
under "Processing the Initial Package."
Each sample program writeup contains a
description of the program, operating
instructions, and a description of the
program execution results. More detailed
operating procedures can be found in the
publication IBM__System/360 Operating Sys-
tem: Operator's Guide referred to 1in the

SECTION II: SAMPLE PROGRAMS

Preface. Sample programs are contained in
SYS1.SAMPLIB on DLIB02 of the starter oper-
ating system package; the following sample
programs are provided:

Program Member Name
Assembler E & F Program IETESP
Update Analysis Program IHGSAMP
Sort Program IERSP
FORTRAN E Program IEJESP
COBOL E Program IEPSAMP
PL/I F Program IEMSP
Express Graphics Program SAMP2250,
SAMP2260

Section II: Sample Programs 19



ASSEMBLER E§F SAMPLE PROGRAM (IETESP)

DESCRIPTION

The IETESP
SYsl1l.SAMPLIB)
deck.

card deck (punched from
is the sample program source

The sample problem demonstrates the use

of the assembler and serves as a minimal
test of the functioning of the assembler.
In addition, it provides sample coding

demonstrating the definition and wuse of
user written macro-instructions, the call-
ing of system macro-instructions, and the
proper method of saving and restoring reg-
isters upon entry and exit from a problem
program.

The input is assembled into the program
in the form of a TABLE and a LIST of
entries which are to be passed against the
table. Each item in the table contains an

argument name such as ALPHA and space in
which information concerning that name is
to be placed. Each entry in the LIST
contains an argument name and function
values. The formats of the TABLE entries
and the LIST entries are different, and
both formats are described by means of
DSECTs. The program searches the TABLE for
an argument name in the list. If a match
is found, the function values are reformat-
ted and moved to the appropriate TABLE
entry. If an argument name in the LIST
cannot be found in the TABLE, a switch is
set in the LIST entry. After all LIST
entries have been processed, both the LIST
and TABLE areas are compared with TESTTABL
which contains the predefined results. If
the comparison is equal, the routine exe-
cuted properly and a message is written to
indicate this.

Use of the program for Assembler E may
be achieved by calling the IBM supplied
cataloged procedure ASMECLG in the follow-
ing manner:

//jobname JOB

//stepname EXEC PROC=ASMECLG
//SYSIN DD *

Sample Program Source Deck

/%

20

The program for Assembler
called by substituting the
cute card in the above deck:

F may be
following exe-

//stepname EXEC PROC=ASMFCLG

This procedure calls for an assembly,
link edit, and execution of the sample
program. A more detailed explanation of

the contents of the procedure and use of
the assembly program 1is given in IBM
System/360 Operating System: Assembler (E)
Programmers Guide, Form C28-6595 and in IBM
System/360 Operating System: Assembler (F)
Programmers Guide, Form C26-3756.

OPERATING INSTRUCTIONS

1. Mount the operating system on a 2311
and an initialized scratch pack.

2. Set the 1load address switches and
press the Initial Program Load key to
load the operating system.

source deck
reader, and

3. Place the sample program
in card reader, ready
press the End of File key.

4. Ready the printer.

5. Execute the job.

OUTPUT

The check for the successful execution
of the sample program is a message on the
operator's console. The message says eith-
er, "ASSEMBLER SAMPLE PROGRAM SUCCESSFUL"
or "ASSEMBLER SAMPLE PROGRAM UNSUCCESSFUL."
The program gives a normal return to the
operating system with a return code of
zero.



UPDATE_ANALYSIS PROGRAM SAMPLE PROGRAM (IHGSAMP)

DESCRIPTION

The IHGSAMP card deck
SYS1.SAMPLIB) consists of

(punched £from

statements and
steps 1,

1. Job control language
data to accomplish Stage 1,
1a, 2, 3, 4, 5, 6 and 7.

statements to
steps 3, 4, 5

2. Job control 1language
accomplish Stage 2,
and 6.

This sample program is a two-stage oper-
ation requiring two input card decks. The
Stage 1 input deck is complete. However,
the output created by Stage 1 must be
placed in front of the Stage 2 input deck

before Stage 2 can be executed (The output
of Stage 1 is the 3job control 1language
statements to accomplish Stage 2, steps 1
and 2.)

In order to demonstrate the functions of
Update Analysis, it is necessary to create
some data sets on a disk pack of the
operating system. However, the sample
program has been constructed so that at its
completion all data sets created by it are
deleted. Therefore, the program can be run
without leaving residue from its operations
on the system disk packs. The printer
output acts as a graphic demonstration of
the changing programs.

Stage 1 builds two sample symbolic
libraries and one sample change library.
It then executes the Update Analysis Pro-
gram which creates the job stream required
to update the sample 1libraries. Stage 2
utilizes the output of the Update Analysis
to update the two sample libraries, then
proceeds to eliminate the data sets from
the system. This 1is described in the
section "Output."

OPERATING INSTRUCTIONS

1. Mount the operating system on a 2311
and initialized scratch pack.

2. Set the 1load address switches and
press the Initial Program Load key to
load the operating system.

3. Place Stage 1 card deck in reader and
ready the reader, printer, and punch.

4. Execute the Stage 1 job stream.

5. At the end of the job, take the output
of Stage 1 from the punch stacker and
place in front of Stage 2 deck.

6. Place Stage 2 deck in reader and ready
reader.

7. Issue commands:
START RDR, 00C
START
to execute the Stage 2 job stream.

OUTPUT

Stage 1

Step 1 EXEC IEBUPDAT
This step creates a
data set that contains the

control cards for step 1A.

temporary
SYSIN

EXEC IEBGENER

This step creates the PDS
SAMPLCHG which is the change PDS
containing three change members
to be applied to the two sample
libraries.

Step 1A

Step 2 EXEC IEBUPDAT

This step creates the PDS
SAMPLIB1l which is a sample system
library containing two members:

MEMBER1 and MEMBER2.

EXEC IEBUPDAT

This step creates the PDS
SAMPLIB2 which is a sample system
library containing one member:
MEMBER3.

Step 3

EXEC IEHLIST

This step lists the directories
of the two sample libraries. The
list will show the SSI bytes of
the members prior to updating.

Step 4

EXEC IHGUAP

This step causes the SAMPLCHG PDS
to be analyzed and creates the
job stream which will update the
sample system libraries. For the
purpose of the sample problem,
this output is temporarily stored
on disk to be available for steps
6 and 7.

Step 5

Update Analysis Program Sample Program (IHGSAMP) 21



Step 6

Step 7

Step 1
and 2

Step 3

22

EXEC IEBPTPCH
This will print the output of
step 5.

EXEC IEBPTPCH
This will punch the
step 5.

output of

(Using punched output from step 7
of Stage 1)

EXEC IEBUPDAT Update SAMPLIB1
EXEC IEBUPDAT Update SAMPLIB2

EXEC IEHLIST
This step 1lists the directories

Step 4

Step 5

Step 6

of the two sample libaries. The
list will show the SSI bytes of
the members after they have been
updated.

EXEC IEBUPDAT

This reproduces SAMPLIBl in its
updated form. This operation
creates a printed 1list which

shows the effect of the change.

EXEC IEBUPDAT

This reproduces SAMPLIB2 in its
updated form. It creates a
printed 1list which shows the
effect of the change.

EXEC IEHPROGM

This causes the deletion of data
sets SAMPLCHG, SAMPLIB1 and
SAMPLIB2.



DESCRIPTION

The IERSP card deck from

SYS1.SAMPLIB) consists of:

(punched

1. Job control language statements for

TAPESORT.

2. Job control 1language statements for
DISKSORT.

3. Data to be sorted.

The data to be sorted consists of 500
80-character records, each containing a
6-digit sequence number and a 10-character

control field. As provided, the data deck
is in the 6-digit sequence number order.
The SORT control card specifies that the
data is to be sorted on the 10-character
control field. The output of either a
TAPESORT or a DISKSORT will be in
10-character control field sequence.

The TAPESORT job control language
statements provided in IERSP call for four
tape units (three for work and one for
SORTOUT) . To use more than three work
tapes, additional cards may be added behind
the SORTWK03 DD card. They should be
identical to other SORTWK DD cards except
for DD name which must be consecutive,
i.e., SORTWKO4, SORTWKO5....SORTWK32.

The DISKSORT job control language state-

ments provided in IERSP call for six work
areas of 30 contiguous tracks each on a
2311.

OPERATING INSTRUCTIONS

1. Mount the operating system on a 2311
and an initialized scratch pack.

SORT_ SAMPLE PROGRAM (IERSP)

2. Set the 1load address switches and
press the Initial Program Load key to
load the operating system.

3. For a TAPESORT, the data deck should
be placed on tape as one unblockea
sequential data set. An operator mes-
sage (during step #7 below) will give
mounting instructions.

For a DISKSORT, the data deck should
be placed on the scratch pack (mounted
in step #1 above) as one unblocked
sequential data set and cataloged
under the name TEST.

4. For a TAPESORT, place the TAPESORT job
control 1language statements in the
card reader.

For a DISKSORT, place the DISKSORT job
control language statements in the
card reader.

5. Ready the reader and press the End of
File key.

6. Ready the printer.

7. Execute the job.

OUTPUT

A message to the operator will indicate
the unit assigned to SORTOUT (unit contain-
ing output). This output can be printed
and reviewed. The records will be in
10-character control field sequence.

Output of TAPESORT will be on tape.

Output of DISKSORT will be on disk.

Sort Sample Program (IERSP) 23



FORTRAN E SAMPLE PROGRAM (IEJESP)

DESCRIPTION

The IEJESP card deck
SYS1.SAMPLIB) consists of:

(punched from
1. Job control language statements for a
FORTRAN compilation.

2. FORTRAN
ments.

sample program source state-

3. Job control language statements for a
link edit and execution of the sample
program.

4. Data deck for FORTRAN
execution.

sample program

The sample program is a simultaneous
equations routine which consists of 104
FORTRAN source statements:

1 Specification
14 Format

17 Read/Write

27 Control

16 Arithmetic

29 Comments

The program processes eight data cards
as its input. The comments cards show a

complete 1list of the expected output from
the execution of the program. This 1list
may be used for checking output.
OPERATING INSTRUCTIONS
1. Mount the operating system on a 2311
and an initialized scratch pack.
2. Set the 1load address switches and

press the Initial Program Load key to
load the operating system.

24

3. Place the IEJESP card deck in the card
reader, ready reader, and press the
End of File key.

4. Ready the printer.

5. Execute the job.

OUTPUT

1. The scheduler will read, process, and
print (on the device specified as
SYSOUT by the operator) all job con-
trol statements.

2. The compiler will read and 1list the
source program on the device specified
as SYSOUT by the operator.

3. The compiler will prepare and list (on
SYsSOuT) the following:

a. Message showing compiler options
in effect

b. Heading including date and level

c. The source program

d. Storage map including size of COM-
MON and size of program

e. Message showing "END OF COMPILA-
TION program-name"

4. The 1linkage editor will prepare and
list (on SYSOUT) a storage map includ-
ing the relative address of each
external reference.

5. The FORTRAN load module will list (on
SYSOUT) the results of execution. The

results should correspond to the com-
ments in the source program.



DESCRIPTION

The IEPSAMP card deck
SYS1.SAMPLIB) consists of:

(punched from

1. Job control
execute the

language statements to
COBOL E cataloged proce-

dure COBECLG to compile, 1link edit,
and execute.
2. COBOL sample program source state-
ments.
3. DD statements for tape data sets
required at execution time.
The sample program tests the COBOL
compiler's ability to WRITE to and READ

from tape, checking proper data alignment
where data is a mixture of DISPLAY COMPUTA-
TIONAL and COMPUTATIONAL-3.

The verbs exercised in this program are
OPEN, CLOSE, READ, WRITE, PERFORM, IF,
MOVE, GO TO, DISPLAY, ADD. There are 575

source statements.

OPERATING INSTRUCTIONS

1. Mount the operating system on a 2311
and an initialized scratch pack.

2. Mount unlabeled tapes on 182, 183, and
282.
3. Set the 1load address switches and

press the Initial Program Load key to
load the operating system.

COBOL_E_SAMPLE PROGRAM (IEPSAMP)

4. Place the IEPSAMP card deck in the
card reader, ready reader, and press
End of File key.

5. Ready the printer.

6. Execute the job.

OUTPUT

1. The scheduler will read, process, and
print (on the device specified as
SYSOUT by the operator) all job con-
trol language statements.

2. The compiler will read and list the
source program on the device specified
as SYSOUT by the operator.

3. The compiler will prepare and list (on
SYSOUT)

a. Heading including date and level

b. The source program

c. A data map of the Data Division

d. An object code listing (PMAP) of
the Procedure Division

4. The 1linkage editor will prepare and
list (on SYSOUT).

a. A module map
b. A cross-reference list
5. The COBOL load module will 1list (on

SYSOUT) the following:

GROUP B LEVEL P TEST CASE 1
END OF PROGRAM

COBOL E Sample Program (IEPSAMP) 25



PL/1(F) SAMPLE PROGRAM (IEMSP)

DESCRIPTION

The IEMSP card deck consists of

1. Job control language statements for a

PL/1 compilation, link edit, and exe-
cution of the compiled program. The
cataloged procedure PLI1LFCLG is used.

2. PL/1 sample program source statements.

The purpose of the sample program is to
illustrate the use of list, edit and data
directed output. There are 20 source
statements. They include PROCEDURE,
DECLARE, DO, END, PUT LIST, PUT EDIT, and
PUT DATA.

No data input is required.

. The sample program is described in
detail in IBM System/360 Operating System
PL/1(F) Programmers Guide, Form C28-6594.

OPERATING PROCEDURES

1. Mount the operating system pack on a
2311.

EXAMPLES OF LIST/DATA/EDIT OUTPUT

LIST DIRECTED EXAMPLES:

12345 1.23450E+04 1.23450E+04+1.23450E+041

DATA DIRECTED EXAMPLES:

2. Set the 1load address switches and
press the Initial Program Load key to
load the operating system.

3. Place the IEMSP card deck in the card
reader, ready the reader, and press
End of File.

4. Ready printer.

5. Execute job.

OUTPUT

1. Normal compilation output.

a. All job control language state-
ments in the catalogued procedure.

b. All source statements.

c. An attribute and cross-reference
listing.

d. A 1listing of generated object
code.

e. A 1list of errors found during the
compilation.

2. Normal link edit step output.

3. The correct generated output is shown

in Figure 9.

*1100111000°'B ABC'DEFG

A= 12345 B= 1.23450E+04 C= 1.23450E+04+1.23450E+04I D="1100111000'B E='ABC''LDEFG °';
ARRAY(1,1)= 2.00000E+00 ARRAY(1,2)= 3.00000E+00 ARRAY(2,1)= 3.00000E+00 ARRAY(2,2)= 4.00000E+00;

EDIT DIRECTED EXAMPLES:

12345.00 12345E+00 12345E+00 12345E+00
Figure 9. PL/I Generated Output
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EXPRESS_GRAPHICS SAMPLE PROGRAM (SAMP2250, SAMP2260)

DESCRIPTION

The SAMP2250 card (sample program to
exercise the 2250 Display 0Unit) and the
SAMP2260 card deck (sample Program to exer-
cise the 2260 Display Station, local) can
be punched from SYS1l.SAMPLIB.

Each card deck consists of:
1. Appropriate job control language

statements which will call a cataloged
procedure (ASMECLG) to assemble, link-

age edit, and execute the compiled
program.. Before compiling either
deck, the four over-ride cards below

must be added to the end of the deck
after the assembler language END card.

/%

//LKED.SYSLIB DD DSNAME=SYS1l.LINKLIB,X
DISP=(OLD,KEEP), X
UNIT=2311

//GO.GRAPHIC DD UNIT=2250
/*

2. Sample program input symbolic deck.

OPERATING INSTRUCTIONS

1. Insure that the graphic device is ON.

2. Place the sample program deck in the

card reader.

3. Mount the operating system on a 2311.

4. Set the 1load address switches and
press the Initial Program Load key to
load the system.

5. Perform assemble-link-edit-go.

6. Follow instructions which

your display screen.

appear on

OUTPUT

The displays which appear on the 2250
Display Unit are shown on Figure 10. The
sample program for the 2260 Display Station
is shown in Figure 11.

Express Graphics Sample Program (SAMP2250, SAMP2260) 27



I 2250 SAMPLE PROGRAM - END ATTENTION TO BEGIN

a. First Display

M_/V $
THIS PROGRAM WILL PLOT A GRID WITH CORNERS AT 600,600-600,1000-
1000,1000-1000,600. IT WILL PLOT 90 DEGREES OF ARC WHOSE RADIUS IS

300 RASTER UNITS. IT ILLUSTRATES THE USE OF ORDER MACROS TO CREATE THIS
DISPLAY AND PORS TO CREATE THE NEXT DISPLAY.

DEPRESS KEY D AND THEN THE END KEY ON THE ALPHAMERIC KEYBOARD TO
INITIATE THE NEXT DISPLAY.

b. Second Display

THIS DISPLAY ILLUSTRATES THE OUTPUT OF THE GSTOR, GCGRID, GARC,
AND GCPRNT PROBLEM-ORIENTED ROUTINES.

DEPRESS KEY E AND THEN THE END KEY ON THE ALPHAMERIC KEYBOARD TO
TERMINATE THIS SAMPLE PROGRAM.

c. Third Display

Figure 10. 2250 Displays
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IBM 1BM System/360 Assembler Coding Form o
st 1a U.5.A0

o 2260 GAMPLE PROBLEM I T Lo ST
|§‘ ‘L‘ E ' 8 {!CU EC 14 16 1 ; 20 25 - { 30 . 35 40 - 45 I 50 },55 T rw ! 45 71 73 E_‘J
LT IBALR {52 - i I %‘QLA IZE| BASE ggg{ISu:m
USING| 5! ' DIEFITINE] BIASE' REIGITISITIER] [ | |
TI6T [ t33SAVE ; SAVE REGIS[TER 1]3 | |, : ERENE ;
1T 14)>SAVE+4 || |SAVE RETURN ADD[R TO [SUPERVTSOR |
LA 139 SAVEREA] | _ILOAD |ADDREISS OF| REGISTER |SAVE I
‘ l l "TAREA] [N PRIOBLEM [PRIOGIRAM | I
[OPEN { N OPEWIZFQQ || B
TTE| DECB|L> EBW)> DICBI1[> %317 0P NMSG] | WRI[TE OPEN MS|6_TI0| [OPERATIOR -

. |WAIT |[ECB=DECBL | | [ . [ | BE ' L
TIMING | ANALY[Z| POLS[T>POINTR ' | |~ POLL FOR ATTENT|ION : T
X . : IR L . L | |
D TNE TF 10

%" I
X | - ; AR N RN , B
¥KEYBOARD| ROUTINE TO| SERVIICE K[EYBOARD' ATTENTI|ONS L i L
e {1 1 AN | o - ? 1
IKYBDRITIN_| ISAVEL | [(TRRIRD I [ T I5A IIN P[P ISTIERS

Su 13]sl5AVARI2+8| ‘ »

LA 13)sSA 2 | ' |

| lGREAD| DECB2[sDSMDCBT s[> INPU[T ___|READ |DS_MANUAL [INPUT| . | B

‘ "I WAIT [|ECB=DE[CB2 | ' | ~ ||  WAIT |FOR  |L-0 OPERAT[ION | = o
% BIEEE IR N IR LT t-o COMPLETE | | |1 | |l il o T
IBM IBM System/360 Assembler Coding Form R
nosm 2260 SAMPLE PROBLEM | e [ w2 o
T T TICLe T TENPOTRRPRE T [T TT OB TCODE[TT T [ [TTTTTT]

; F MS6
| BIC ' | | 189/CIONTIN . El.
§ GWRITIE DECB[32 EBWDCB1|s1dTERMSG AND| WRITE |
‘ I T HEE HEEER :
| WAIT |[ECB=DECB3 ! RATI|ON |
T CILOSE! [(DCBIL]) [ ‘ ' 1 I
,f : L 113)1/SIAVE : | 13 Ll !
L] [ | [AuhSAVE+E | ] ( ] i I
| RETURN_RC=jg B z ND RETURN_TO T
3((- HEE 4' ' ‘ . J ] RS

PROCESSING MANP?L TINPUT, REQUEISTT TS| [DONE Ir‘comrp RbUTIWE CoW |
CONTII CR [ @ DUMMY| INSTRUCTITION - WSER
% ' e T T PROCESSING ROUTITNE[ WOULD | .
X . IR 60 HERE | B T IR 4

GWRITE| DECBH.2DSBlsDCBIyHL 2 PRCMSG, WRITE PRIOCESSIING [COMPLE[TE MSG| | | ‘
! IT | ECB= IRERAREEN . | WAILTT FOR [TI-/0] OPEERATITION | |
I > w8 T RESTORE REGISTER 13/
([ RETORN (s 112>RIC K TURN. 0 POLILITNG! | | 1
| | .‘L | } 1 L: ; : ; \ : i I ! : J
L | NI RN L EER RN NRERNERRRE N R

Figure 11. 2260 sample Program
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IBM

IBM System/360 Assembler Coding Form

X25-6509-2

wom 2260 SAMPLE PROBLEM P PN
* - ‘ E 8 g 5 lv 20 i— 125 - 30 : 35 J‘ - ?M) ‘t‘ g 50 }55 l i &0 ! 65 1 71 73 S_DI
%¥CONSTAN[T| AREA |, B NERE N RN ‘ | ;
% o [ [T L] IIRRRRNEERN } J f |
DCB1 DCB DSORG|=GS» MACRF = RC»WC)1DDNAME=SAMPLEPG#6NCP1uﬁ- i L i
‘ POLST|I=POLS|T | [ ] I R IR
1 DS ¢ OF - || T L] | BB : : i [
INPUT!i DIC! f 24@F' |g'] | I DFFINE’INPUW ARIEIA ] P I
PRC i [|[pC ' | [CLY'PROC' ! _[PROICEISS AICITION |CODE! | | % D
POLST ' [ pC 2F @' | | [ |POLST| CONS[TRUCTEED BY| IOPEN | ]
- : RESERVE NUMBER |IOF OPENED ‘
% DEVICES+!1 |[FULL WORDS
POINTR DC 1F'@' ‘ POINTIER TABLE: FIOR JANALYZ
[+ 1Ipc | ACKYBPDRTN)| ! HER _|ADDR] |oF] KE|YBIOARID] [RIOUITIINE BR
RN DC . | F'@" | [T T ZERIO ; ' {
0 DC LF @' ] T ZER [ T T i
DC A(OUTPUT) | ; ADDR |OF OUTPUT |AREA [ | r : i
QUTPUT DC 2F'@' ‘ L . [IRESER\VE. TWO! WORIDS [FIOR! | | '* :
X ; oUTPUT AREA || |1 | =
SAVE e T 2Ft g’ e I | SIAVE' |AREA| [FOR! SUPV] REIGTSTIER | N
SAVEAREA| DC. 18%‘@' ! ‘ P-P| REGISTIER! [SAVE AREA x
SAVAR2 ' [ [pC[ | [ |tigF"@l"] L EEREN :
| i T T
R NERE | ;
IBM IBM System/360 Assembler Coding Foo}  xmena
PROGRAM 226¢ SAMPLE pROBLEM .’L’Eﬁﬁ'c'i%m crarie :i::niuo:;as:*
SRS NNARE N SR NN RAREE FUSEE PR RN SAN N PN T T T
*MESSAGE AREA :i} EEE RREE ,i% L f ii 1 | | i ll
L] l ot L el i tlld Ll il L
OPNMSG DC CLY3'DISPLAY. STIATION| OPEN - INSERT DS MI REQUESWﬁ L :
TERMSG DC CLI@'|END OF JOB|' '!: AR | [ ey
PRCMSG DC - CLU#'PROCES?ING CO#PLETE - INSERJ NE}T MI FEQUEST' |
; [T BN ST E T |
*SECONDARY PROGR@MS I L ; P L i i P
¥ r . l ' 1 L [T T T R fl
*GRAPHIC ATTENTION ANALYS|IS ROUTINE ‘
% :
*GRAPHIC 1-0 CONTRIOL ROUTINE 1 ,
X — T AENEE ; : . i Ll
: L | [END ;‘;a:; L NN L | 1;3(
i ’ SENREERNEREREENRR (1] T ERER
I | " ¥ il | I f e NN AR BREE | A
R N RN EREREE EERER BIERNNEDE [ AN
L e I i NENEANERERNRRRRE B
Figure 11. 2260 Sample Program (Continued)
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Form C28-6630-0, Page Added by TNL N28-2192, 10/24/66

REPORT PROGRAM GENERATOR SAMPLE PROGRAM (RPGSMPL)

DESCRIPTION

The RPGSMPL card deck
SYS1.SAMPLIB) consists of

(punched from

1. Job control language statements to
call a cataloged procedure for a com-
pilation, link-edit, and execution of
the sample program.

2. Report Program Generator source state-
ments; there are 45 of these.

3. Data cards for the program to process;
there are 13 of these, and no other
input is necessary.

The program processes the 13 data cards

which contain details of customer transac-
tions and prepares the report shown in
Figure 12. A detailed description of the

source program appears in IBM Operating

OPERATING INSTRUCTIONS

1. Mount the operating system on a 2311
and an initialized scratch pack.

2. Set the 1load address switches and
press the Initial Program Load key to
load the operating system.

3. Place the RPGSMPL card deck in the card
reader, ready the reader, and press
the End of File key.

4. Ready the printer.

5. Execute the job.

OUTPUT

Program output will consist of a printed

System/360: Report Program Generator Lan- listing of the source program and the
guage, Form C24-3337. printed report shown in  Figure 12.
Report Program Generator Sample Program (RPGSMPL) 30A



Form C28-6630-0, Page Added by TNL N28-2192, 10/24/66

| ACCOUNTS RECEIVABLE REGISTER 1
:CUSTOMER LOCATION INVOICE INVOICE DATE INVOICE I
| NUMBER CUSTOMER NAME STATE CITY NUMBER NO. DAY AMOUNT |
: 10712 AMALGAMATED CORP 33 61 11603 11 10 $  389.25 :
I $  389.25% |
: 11315 BROWN WHOLESALE 30 231 12324 12 28 $ 802.08 {
: 11315 BROWN WHOLESALE 30 231 99588 12 14 $  261.17 :
{ $ 1,063.25% }
} 11897 FARM IMPLEMENTS 47 77 10901 10 18 $ 27.63 ;
: $ 27.63% }
: 18530 BLACK OIL 16 67 11509 11 8 $ 592.95 =
l 18530 BLACK OIL 16 67 12292 12 23 $  950.97 :
= $ 1,543.92% {
: 20716 LEATHER BELT CO 36 471 11511 11 8 $ 335.63 }
! 20716 LEATHER BELT CO 36 471 12263 12 17 $  121.75 }
: $ 457.38% :
} 29017 GENERAL MFG CO 6 63 11615 11 14 $  440.12 :
: 29017 GENERAL MFG CO 6 63 11676 11 23 s 722.22 =
: $ 1,162.30% :
= 29054 A-B-C DIST CO 25 39 9689 9 11 $  645.40 =
: 29054 A-B-C DIST CO 25 39 11605 11 11 $  271.69 l
: 29054 A-B-C DIST CO 25 39 12234 12 14 $ 559.33 }
: $ 1,476.42% :
i $ 6,120.19**}

Figure 12. RPG Sample Program Printed Report
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