






































































































































SYSTEM GENERATION 

The recommended steps for generating an installation-oriented disk-resident system from 
the IBM-supplied system pack are given in Figure 53. Figure 54 indicates the card 
input, both optional and required. 

STEP 

I 

2 

3 

PROCEDURE 

Generate a copy (in cards, 0 
disk) of the IBM-supplied s 
pack. 

Assemble a new, installation 
oriented Supervisor for the 
resident system. 

r on 
ystem 

-
disk-

Catalog the newly-created Su 
visor into the core image 1 
Also, catalog key system pI 
and any other programs (fro 
relocatable library) that w 
be used in the future by th 

per-
ibrary. 
'ograms 
m the 
ill 
e 

installation. 
�~�.�-�-�~�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-

4 

5 

6 

7 

8 

Condense the core image libr 

Obtain backup of the new sys 
pack (in cards or on anothe 
pack), if desired. 

Delete from the relocatable 
library any programs that a 
not desired for future use 
the installation. 

ary. 

tern 
r disk 

re 
by 

Delete from the macro librar 
macros that are not desired 
future use by the installat 

y any 
for 

ion. 

Condense or reallocate the r elo-
catable library. 

System generation is now complete; t he user 
the libraries, as desired. 

Figure 53. System Generation 

68 Operating Procedures 

COMMENTS 

See the section Basic Operating System 
BackuE· 

If the system Supervisor is not present 
in main storage, the operator must initiate 
an IPL from the system residence device. 
When the IPL operation is complete, the 
wait state is entered. The operator must 
then make the assignment for SYSRDR from 
the console. 

Use the SYSCMA program. Appendix E lists 
the names of the modules in the relocatable 
library of the IBM-supplied system pack. 

Use the LORGZ program. 

See the section Basic Operating System 
BackuE· 

Use the RMAINT program. Appendix E lists 
the names of the modules in the relocatable 
library of the IBM-supplied system pack. 
(It may be desirable to delete everything 
in the relocatable library. ) 

Use the MMAINT program. See Appendix E 
for the IBM-supplied macro names. 

Use the LORGZ program to condense the li-
brary; 

Use the AORGZ program to realloca"te the 
library. 

may now add any user programs or macros to 



r---------T------------,------------------------,---------------------------------------------
RELATED 

STEP 

1 

GROUP CARD ARRANGEMENT COMMENTS 

See Basic Operating System Back~. 
The cards used depend on the number of 
disk drives used to obtain backup. 

1------+----------+----------------------+--------------------------------
2 

3 

Job 
Control 
Cards 

II JOB ASSEMBLER 

I I DATE •.• 

II ASSGN ..•• 

I I VOL .•. } 
I I DLAB ••• 
I I XTENT •••• 

I I EXEC 

Required. 

Required for first job after an IPL. 

Any device assignments necessary for 
the assembler (see Assembler section). 

Label cards required for SYSOOO. 
(Label cards for SYSOOl are required if 

AWOru<2 is specified.) 

r-----------r---------------------~~-------------------------------------

Assembler 
Control 
Cards 

SYSSUP AFILE LIBRARY 

AOPTN .. 
ALOG 
AWORK .. } 

Places the" newly created Supervisor in the 
relocatable library; it is then ready for 
linkage editing. 

Optional. 

~-----------~--------------------~-------------------------------------------~-
Supervisor 
Assembly 
Cards 

Job 
Control 
Cards 

SUPVR 
SYMUN 
IOCFG 
SEND 

END 

I I JOB SYS'CMA 

II ASSGN .••• 

I I EXEC 

Required to assemble the installation­
oriented Supervisor. 

Assembler End Card. 

Required to request the SYSCMA program. 

Any device assignments necessary for 
SYSCMA. 

I---------+--------I-----------------+-------------------------------------~- -
Program 
Control 
Cards 

(continued) 

I I SPV,SR ..., 
I I CATAL SYSSUP, R 
II CATAL SYSEOJ,R 
II CATAL SYSLDR,R 
II CATAL SYSCMA,R 
I I CATAL SYSDMP,R 
II CATAL SYSSTA,R 
II CATAL SYSOAl,R 
II CATAL SYSOQA,R .I 

Required to catalog the newly-created 
supervisor and key system programs 
into the core image library. 

Figure 54. Card Input for System Generation (~art 1 of 3) 
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I RELATED 
STEP 

4 

5 

6 

7 

GROUP 

Program 
Control 
Cards 
(continued) 

Job 
Control 

Program 
Control 

Job 
Control 

Program 
Control 

Job 
Control 

Program 
Control 

CARD ARRANGEMENT COMMENTS 
------+----------------------------------------4 

II CATAL AORGZ,R 
... 

II CATAL CORGZ ,R 
II CATAL CSERV,R 
II CATAL DSERV,R 
II CATAL LORGZ, R 
II CATAL MMAINT,R 
II CATAL MSERV,R 
II CATAL PSERV,R 
II CATAL RMAINT,R 
II CATAL RSERV,R 
II CATAL SYSOJ1,R 
,II CATAL SYSOLA,R 
II CATAL SYSOTO,R 
II CATAL SYSRSD,R 
II CATAL SYSRST,R 
II CATAL ASSEMB,R 
II CATAL ZZZ56A,R -' 

II END 

II JOB LORGZ 

II ASSGN · ... 

II EXEC 

II CONDS CL 

II END 

II JOB RMAINT 

II ASSGN · ... 
II EXEC 

II DELET ••••• ~ 

II END 

II JOB MMAINT 

II ASSGN · .... 

II EXEC 

II DELET 

II END 

Optional. 

Required. 

Required to request the LORGZ program. 

Any device assignments necessary for 
LORGZ. 

Specifies that the core image library is 
to be condensed. 

Required. 

See Basic Operating System Backup. 
The cards used depend on the number of 
disk drives used to obtain backup. 

Required to request the RMAINT program. 

Any device assignments necessary for 
RMAINT. 

Used to delete any programs that are not 
desired for future use by the 
installation. 

Required. 

Required to request the MMAINT program. 

Any device assignments necessary for 
MMAINT. 

Optional; used to delete any macros that 
are not desired for future use by the 
installation. See Appendeix E for the 
names of IBM-supplied macros. 

Required. 

Figure 54. Card Input for System Generation (Part 2 of 3) 
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RELATED 
STEP 

8 

GROUP CARD ARRANGEMENT COMMENTS 

Job II JOB LORGZ To condense the relocatable library. 
Control II ASSGN ... 

II EXEC 

Program II CONDS RL 
Control II END 

or or 
'-------- t------- --- -------- - ---------- ---------

Job 
Control 

Program 
Control 

II JOB AORGZ 
I I ASSGN ••• 
I I VOL SYSRES, SYSRES } 
II DLAB ..•• 
II XTENT .•••• 

I I EXEC 

I I TRCKS 
II END 

To reallocate the relocatable library 

Required to create the new label of the 
system residence area. 

(See Programmer's Guide, 8K Disk for 
contents. ) 

Figure 540 Card Input for System Generation (Part 3 of 3) 

71 



BASIC OPERATING SYSTEM BACKUP 

The resident system pack is necessary for 
operation of the 8K Disk Basic Operating 
System/360. Therefore, it is advisable to 
be prepared to continue system operation if 
the system pack becomes unusable. Proce­
dures for obtaining this backup in cards or 
on another disk pack are shown in Figures 
55 and 56. These procedures can be used 
for obtaining backup both before and after 
system generation is performed. 

OBTAINING BOS BACKUP 

• For a system with at least two 2311 Disk 
Drives. 

STEP PROCEDURE 

1 Use the Initialize Disk utility 
program to prepare a new disk pack. 

2 Using this pack and a system pack, 
execute the CORGZ program. 

Figure 55. Backup Procedure--Two Disk Drives 
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COMMENTS 

See the operating guide for utility 
programs. 

See the CORGZ section. (If CORGZ is 
in the relocatable library and not 
in the core image library, the EXEC 
card must be EXEC LOADER, R. ) 



• For a system with only one 2:311 Disk Drive. 

STEP PROCEDURE COMMENTS 
r-------+-----------------------------------------~--------------------------------------------~--

1 Mount the system pack on a 2311 Disk 
Drive. Ready this device. 

r-------+-----------------------------------------~~---------------------------------------------
2 Place Job Control cards in the 

control card reader. Ready this 
device. 

A DATE card must be included if this is 
the first job. 

r-------+-------------------------------------------+----------------------------------------------
3 Dial the load-unit switches on the 

system control panel to the 
address {channel and unit} of the 
2311. 

r-------+-----------------------------------------~-----------------------------------------------
4 Press LOAD. IPL and a Supervisor are loaded into 

main storage. 
The system enters the wait state. 

r-------+-----------------------------------------~----------------------------------------------
5 If no device address has been 

specified for SYSRDR: 
Press STOP. 
Observe the WAIT light {must 
on} . 
Enter the device address in 
bytes 0, 1, and 2. 
Press START. 

be 

SYSRDR is the control card reader. 

Byte 0--Channe1 Number 
00 for Multiplexor Channel 
01 for Selector Channel 1 
02 for Selector Channel 2 

Byte.1--Unit Number 
00 to FF depending on the device 
number 

Byte 2--Device Type 
04 for 1442 Card Reader 
08 for 2540 Card Reader 
14 for 2501 Card Reader 
16 for 2520 Card Reader 

r-------+-----------------------------------------~~--------------------------------------------

6 Press INTERRUPT. Control is given to the Supervisor, which 
fetches the Job Control program. Job 
Control then reads control cards from 
SYSRDR. {SYSRDR should have control 
cards for punching the core image 
library. } 

r-------+-----------------------------------------~~---------------------------------------------
7 

8 

Execute CSERV to output the contents 
of the core image library. 

Execute MSERV to output the contents 
of the macro library, if desired. 

See the CSERV section. {If CSERV is in 
the re1ocatab1e library and not in the 
core image library, the EXEC card must 
be EXEC LOADER,R.} The output of CSERV 
is a card deck (followed by a II END 
card) , which is acceptable as input to 
the SYSCMA program. 

See the MSERV secion. {If MSERV is in 
the re1ocatab1e library and not in the 
core image library, the EXEC card must 
be EXEC LOADER,R.} The output of MSERV 
is a card deck containing macros in a 
form acceptable as input to the MMAINT 
program. 

r-------+-----------------------------------------~~---------------------------------------------

9 Execute RSERV, if desired, to 
output the contents of the 
re1ocatab1e library. 

See the RSERV section. {If RSERV is in 
the re1ocatab1e library and not in the 
core image library, the EXEC card must 
be EXEC LOADER,R.} The output of RSERV 
is a card deck containing modules in a 
form acceptable as input to the RMAINT 
program. 

r-------~------------------------------------------~---------------------------------------------
card backup has now been obtained. Error messages are listed in the Error Messages 
section. 

Figure 56. Backup Procedure--One Disk Drive 
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Figure 57 is an example of cards subrrlitted for a one-disk-drive system. 

Card Arrangement Comments 

II JOB CSERV 
II ASSGN SYSOPT, ••• 

II EXEC 
II PUNCH ALL 
II END 
II PAUSE 

II JOB MSERV 
II EXEC 
II PUNCH ALL 
II END 
II PAUSE 

II JOB RSERV 
II EXEC 
II PUNCH ALL 
II END 
II PAUSE 

Calls CSERV program. 
Assigns a c ard punch to SYSOPT. Other assignments may be 

needed. 

Causes the entire core image library to be punched. 

Causes the 
The operat 

wait state to be entered when CSERV is finished. 
or can then easily identify CSERV's output. 

1----------.------

Calls MSERV program. 

Causes the entire macro library to be punched. 

Causes the wait state to be entered. Used so the operator 
identify the output of this job. can easily 

Causes the e ntire relocatable library to be punched .. 

Causes the wait state to be entered. Allows the operator 
ntify the output of this job. time to ide 

Figure 57. Example--One Disk Drive 

RECREATING A BASIC OPERATING SYSTEM FROM BACKUP 

• For a system with at least two 2311 Disk Drives, (Figure 58). 

STEP PROCEDURE COMMENTS 

1 Use the Initialize Disk utility See the operating guide for utility 
program to set up a new disk. pack. programs. 

2 Using this pack and the backup See the section on CORGZ for operating 
pack, the backup pack with procedures. ---copy 
the CORGZ program. 

3 Store one pack and use the ot.her See the section on Slstem Generation. 
to generate a new BOS System pack, 
if necessary. 

Figure 58. Recreation--Two Disk Drives 
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• For a system with only one 2311 Disk Drive, (Figure 57). 

STEP PROCEDURE COMMENTS 
~----+------------------------------------------~--------------------------------------------.------

1 Use the Initialize Disk utility 
program to prepare a new disk pack. 

See the operating guide for utility 
programs. 

~----4------------------------------------------~r------------------------------------------------

2 Place these cards in a card reader. 

Card IPL routine 
Independent Supervisor 
Job Control Program 

I I JOB LDSYS 

II ASSGN SYSLOG, ... } optional 
II LOG 

II JOB LDSYS 
II ASSGN SYSOOO,X'cuu',Dl 

II DATE yyddd 
II EXEC 

LDSYS program 

II TRCKS lib,no,lib,no, .•.. 

lib can be DC,CL,MD,ML,RD, 
RL,VL,CP 

no is the number of tracks 

Disk IPL program 

II LOADC 

Core image library 

These are part of the cards supplied by 
IBM with the initial distribution,of the 
BOS system pack. 

Job Control cards for the LDSYS program. 
These cards are punched by the user. 

Assigns a 1052 to SYSLOG. 
Causes the job control cards which follow 
to be logged. 

Calls the LDSYS program. 
Assigns a disk pack to be used for system 

residence. 

Starts execution of the LDSYS program. 

Supplied by IBM. 

Punched by the user. Allocates the number 
of tracks that each area on disk is to 
occupy. The core image directory, the 
core image library and the label control 
card area must be allocated. 

Supplied by IBM. (It is preceded by a 
II IPLDR card and followed by a II END 
card, which are also supplied with it.) 

Punched by the user. It supplies the core 
image library header. 

This is part of the card backup produced 
before initially generating a Basic Opera­
ting System. (Its last card is II END.) 

~----4------------------------------------------~r------------------------------------------------.-

3 IPL from the card reader. After the independent supervisor and Job 
Control programs are loaded, LDSYS is 
loaded and executed. The new system pack 
now has an IPL routine and a core image 
library; the wait state is entered. 

~----4-------------------------------------------~r-------------------------------------------------

4 

5 

IPL from the new system disk pack. 

Execute MMAINT, using the macro 
library backup as input. 

See the section Starting System Operation. 
The Supervisor and Job Control are loaded. 

See the MMAINT section. Job Control cards, 
including a PAUSE card, are punched by the 
user. A II END card must be placed fol­
lowing the MMAINT input. 

~----~-----------------------------------------~--------------------~----------------------------
6 Execute RMAINT, using the reloca­

table library backup as input. 
See the RMAINT section. Job Control cards, 
including a PAUSE card, are punched by the 
user. A II END card must be placed fol­
lowing the RMAINT input. 

~----~-----------------------------------------~~------------------------------------------------

The system pack is now complete. L-____ ~ ____ ~ _____________________________________ ~ _____________________________________________ ___ 

. Figure 59. Recreation--One Disk Drive 
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PART 3: CARD FORMATS 

JOB CONTROL CARDS 

Iden·tifier 
(cols. 1-2) 

1/ 

II 

One or 
More 

Blanks 
Operation 

JOB 

ASSGN 

One or 
More 

Blanks 
Operand or parameters (may not exceed 
col. 71) 

program-name (only six characters are 
processed) 

ASSEMBL~R,program-name 

SYSxxx,X'cuu',dd,X'ss' or SYSxxx,UA 
- -- - - - - - -- -- -- -- -- -- -- -- --- --- -- -- -- ---

II 

f-- -- --

ASSGN 

Continuation Card 

(Columns 1 to 15 
are blank.) 

SYSxxx, 

col. 16 

col. 72 
c 

X'cuu' ,dd,X'ss' or col. 16-17 
UA 

-------- ----------------
UA = Unassign (to unassign an 1/0 device from a 

symbol unit) . 

xxx = RDR for a Card Reader 
LST for a Printer 
IPT for an Input Unit 
OPT for an Output unit 
LOG for ~ Control-Card Logging Device 
000 to 254 for any Unit 

X'cuu' = Channel and Unit Number (in hexadecimal) 
c = 0 for a Multiplexor Channel 

1 for Selector Channel 1 
2 for Selector Channel 2 

uu = 00 to FF (0 to 255) 
dd = Device-Type 

Cl - 1052 Printer-Keyboard 
Dl - 2311 Disk Drive 
Ll - 1403 or 1404 Printer 
L2 - 1443 or 1445 Printer 
PI - 2540 Card Read Punch (punching only) 
P2 - 1442 Card Read Punch (punching only) 
P3 - 2520 Card Read Punch (punching only) 
RO - 2671 Paper Tape Reader 
Rl - 2540 Card Read Punch 
R2 - 2540 Using Punch Feed Read Feature 
R3 - 1442 Card Read Punch (reading or 

reading and punching) 
R4 - 2501 Card Reader 
R5 - 2520 Card Read Punch (reading or 

reading and punching for combined 
files) 

RR - 1285 Optical Reader 
Tl - 2400 7-track Tape 
T2 - 2400 9-track Tape 

X'ss' = Device Specifications (required for 
certain 1/0 devices) 

eFigure 60. Format of Job Control Cards (Part 1 of 5) 
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One or 
Identifier More 
(cols. 1-2) Blanks 

One or 
Operation More 

Blanks 
Operand or parameters (may not exceed col. 71) 

The specifications for 7~track tape are: 

Density 
(Bytes Parity Convert Translate ss 
per Inch) Feature 

200 odd on off 10 
200 odd off off 30 
200 odd off on 38 
200 even off off 20 
200 even off on 28 

"------ ------ - - - -- ---------
556 odd on off 50 
556 odd off off 70 
556 odd off on 78 
556 even off off 60 
556 even off on 68 

------- -- - -- - - --- ------- - --
800 odd on off 90 
800 odd off off BO 
800 odd off on B8 
800 even off off AO 
800 even off on A8 

The specifications for a 1403 printer with the UCS 
(Universal Character Set) special feature are~ 

ss Meaning 
73 ignore any data check 
7B accept any data check 

If either of these commands is issued to a printer 
without the UCS feature, a command reject occurs and 
the system enters the wait state. 

To use this feature of the ASSGN card, the 2821 con~ 
trol unit must be updated through Engineering Change 
#125632 or Request for Engineering Action #0100037. 

c = Continuation punch (any nonblank character) 
r---------------------------------.------------------------------------------------------------

II FILES SYSxxx,n 

xxx = Symbolic designation of the tape file. 
Can be IPT, OPT, 000 to 254. 

n = the number of tape marks to be skipped 
(from present position). It is a 

minimum of four characters (1-9999). 
r-----------------------------------------------------------------------------------------------

II VOL SYSxxx,fffffff 

xxx = Symbolic designation of the tape or 
disk file. 
1PT for an Input Unit 
OPT for an Output Unit 
000 to 254 for any Unit 

fffffff = file name (1 to 7 characters) 

~--------.----------------------------------------------------------------------------------.. ~ 

.Figure 60. Format of Job Control Cards (Part 2 of 5) 
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I 

Identifier 
(cols. 1-2) 

II 

One or 
More 

Blanks 
Operation 

TPLAB 

One or 
More 

Blanks 
Operand or parameters (may not exceed 

col. 71) 

'label fields' 
'---- -- -- - -- -- -- -- -- -- - -- -- -- --- -- -- -- -- -

II TPLAB 'label fields col. 72 
c 

Continuation Card (optional) 

(Columns 1 to 15 
are blank.) 

col. 16 
remaining label information' 

--------------------------- ------ --

Note: If this card 

II 

is for an 
input file, an 
apostrophe can 
be placed after 
Field 10 to 
indicate that 
no more 
information 
follows. 

DLAB 

Continuation Card 

(Columns 1 to 15 
are blank.) 

, = an apostrophe (5-8 punch). It is the first 
character in the operand of the TPLAB card. 
It is also the last character in either the 
TPLAB card or the continuation card, indicating 
the end of label information. 

c = Continuation punch (any nonblank character is 
allowed). It is punched in column 72 of the 
TPLAB card if a continuation card is used. 

Field 
No. 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

col. 16 

Field Field 
Size Name --- ---

17 File Identifier 
6 File Serial Number 
4 Volume Sequence Number 
4 File Sequence Number 
4 Generation Number 
2 Version Number of Generation 
6 Creation Date 
6 Expiration Date 
1 File Security 
6 Block Count (leave blank) 

13 System Code 

'label fields 1-3', col. 72 
c 

label fields 4,5,6,'label field 8' 

I--- -- -- -- -- -- -- -- -- -- -- -- --- --- --- .-- .-

, = an apostrophe 

c = Continuation punch (any nonblank character is 
allowed). It is punched in column 72 of the 
DLAB card. 

Field Field 
No. Size 

1 
2 
3 
4 
5 
6 
8 

44 
1 
6 
4 
5 
5 

13 

Field 
Name 

File Name 
Format Identifier 
File Serial. Number 
Volume Sequence Number 
Creation Date 
Expiration Date 
System Code 

• Figure 60. Format of Job Control Cards (Part 3 of 5) 
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Identifier 
(cols. 1-2) 

II 

One or 
More 

Blanks 
Operation 

XTENT 

One or 
More 

Blanks 
Operand or parameters (may not exceed 
col. 71) 

type,sequence,lower,upper, 'serial no. ',SYSxxx 

type--Exteht Type. It can be: 

1 for data area 
2 for overflow area (for indexed sequential file) 
4 for index area (for indexed sequential file) 

sequence--Extent Sequence Number. It can be: 

000 to 255 (indicates the sequence number of this extent 
within a multi-extent file) 

Note: Extent sequence numbers for all files begin with 
-000 except for indexed sequential files that do not have 

a Master Index. In this case the first extent sequence 
number is 001 (for the cylinder index). 

lower--Lower Limit of Extent. It has the form cccchhh: 

cccc - 0000 to 0202 (cylinder number) 
hhh = 000 to 009 (head number) 

Note: A lower limit of 0000000 is not permitted. 

upper-Upper Limit of Extent. It has the form cccchhh: 

cccc = 0000 to 0202 (cylinder number) 
hhh = 000 to 009 (head number) 

'serial no. '--Volume Serial Number. It is six alphameric 
characters, punched within apostrophes (8-5 punch). 
It is the same as the volume serial number in the 
volume label and the file serial number in the 
Format 1 label. 

SYSxxx--Symbolic Unit. 

xxx = IPT for an Input Unit 
OPT for an Output Unit 
000 to 254 for any Unit 

r--------------------------------------------------------------------------------------------------
II DATE yyddd 

yy = Year (two digits) 

ddd = Day of the Year (three digits) 
t----------------------------------.------------------------------------------------.. --

II UPSI nnnnnnnn 

n = a if the switch is Off. 

n = 1 if the switch is Dn. 
If a 1 is not specified, a zero is 

assumed. 

Figure 60. Format of Job Contro~ Cards (Part 4 of 5) 
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Identifier 
(cols. l-2) 

II 

II 

II 

II 

II 

II 

One or 
More 

Blanks 
Operation 

CONFG 

PAUSE 

LOG 

NOLOG 

RSTRT 

EXEC 

One or 
More 

Blanks 
Operand or parameters (may not exceed 
col. 7l) 

nnnnnnrm 
n = a or 1 
If a 1 is not specified, a zero is 
assumed. 

Positions a - 2: Machine Size 

000 = 8K bytes 
001 = 16K bytes 
010 = 32K bytes 
all = 64K bytes 
100 = l28K bytes 
101 = 256K bytes 

Position 3: Reserved 

Position 4: Model (for diagnostic scan out 
area) 

a = Model 30 
1 = Other Models 

Position 5: Floating Point Feature 
a = Feature Not Present 
1 = Feature Present 

position 6: Decimal Feature 
a = Feature Not Present 
1 = Feature Present 

position 7: 1052 Printer-Keyboard 
a = Device Not Present 
1 = Device Present 

(Any operand is treated as a comment. ) 

(Any operand is treated as a comment. ) 

(Any operand is treated as a comment. ) 

SYSxxx,kkkk 
(The operand field is blank if the 
checkpoint is on disk.) 

xxx = Symbolic name of the tape unit 
containing the checkpoint 
record(s} . 

kkkk = Four characters which identify 
the checkpoint records. 

Blank Operand (when Linkage Editor is not 
used.) 

LOADER (Linkage Editor needed; program 
is in cards or card-image on tape.) 

LOADER,R (Linkage Editor needed; program 
is in the relocatable library.) 

Figure 60. Format of Job Control Cards (Part 5 of 5) 
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LINKAGE EDITOR INPUT CARDS 
~----------.--~-----------------------------------------------------------------------------------I Contents Columns 

ACTION Card (punched by the user) 
~----------'---.------------------------------------------------------------------------------'----

One or more blanks 

ACTION 

One or more blanks 

MAP, NOMAP, or CLEAR 

Blanks 

73-80 Ignored - may be used for program identification. 

END Card (Assembler output) 
~----------'---.-----------------------------------------------------------------------------------

1 

2-4 

6-8 

15-16 

17-22 

73-80 

Multiple punch (12-2-9). 

END 

Assembled origin of the label supplied to the assembler in the END card 
(optional) . 

ESID number of the control section to which this END card refers. 

Symbolic label supplied to the assembler if this label was not defined 
within the assembly. 

Ignored - may be used for program identification. 
~------------~-----------------------------------------------------------------------------------

ENTRY Card (punched by the user) 
~-------------.-----------------------------------------------------------------------------------

73-80 

One or more blanks 

ENTRY 

One or more blanks 

Entry point - symbolic name of an entry point. This parameter is 
optional. If used, it must be a symbol defined in the program with 
the assembler ENTRY statement, or it must be the name of a START or 
CSECT statement. It must be followed by at least one blank. 

Ignored - may be used for program identification. 
~------------~------------------------------------------------------------------------------.-----

ESD Card (Assembler output) 
~--------------.------------------------------------------------------------------------------------

1 

2-4 

11-12 

15-16 

17-72 

73-80 

Multiple punch (12-2-9) 

ESD 

Number of bytes of information contained in this card. 

External symbol identification number (ESID) of the first SD, PC, or ER 
on this card. 

Variable information: 
8 positions Name 
1 position Type code to indicate SD, PC, LD, or ER. 
3 positions Assembled origin. 
1 position Blank 
3 positions Control-section length if an SD-type or a PC-type. 

External symbol identification (ESID) number of the 
SD or PC containinq the label if this is an LD-type. 

Ignored - may be used for program identification. 

Figure 61. Linkage Editor Input Cards (Part 1 of 4) 
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Columns I Contents 

INCLUDE Card (punched by user) 

One or more blanks 

INCLUDE 

One or more blanks 

module-name 

Ignored 

PHASE Card (punched by user) 

One or more blanks 

PHASE 

One or more blanks 

Variable information: 
xxxxxx Symbolic name of the phase. 1 to 6 characters allowed. 

f-flag 

nnnnnn 

ssssssss 

If more than six appear, only the first six will be used 

Indicates the origin point for loading the phase. (The 
main storage loading address is relative to this point) 
S = Address- of the last location of the Supervisor. 
C = Address of the last location of main storage 
L = A symbolic label defined in a previous phase. 
A = Absolute address. 

Displacement. Allows the origin point (loading address) 
to be modified by a set amount. A positive displacement 
has no sign and is allowed to be 1 to 6 decimal digits. 
If the displacement is negative, a minus sign (-) pre­
cedes 1-5 decimal digits. A plus sign (+) preceding the 
displacement is an error. 

Symbolic label. May be 1 to 8 characters. I·t is prede­
fined by having appeared in a previous phase. When in­
cluded, it allows this phase to origin at the address 
the label represents. The symbolic label must be the 
name of a START or CSECT statement, or the operand of an 
assembler ENTRY statement. 

REP Card (punched by user) 

1 

2-4 

5-6 

7-12 

13 

14-16 

17-72 

73-80 

Multiple punch (12-2-9). 

REP 

Blank 

Assembled address of the first byte to be replaced (hexadecimal). 

Blank 

External symbol identification number (ESID) of the control section (SD) 
containing the text. 

From 1 to 11 four-digit hexadecimal fields separated by commas, each 
replacing one previously loaded halfword.. A blank indicates the end 
of information in this card. 

May be used for program identification. 

Figure 61. Linkage Editor Input Cards (Part 2 of 4) 
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Columns Contents 
1-----.1..-------------'----------,.---------------------'--

RLD Card (Assembler output) 
~--------~------------------------------------------------------------------------------------------

1 

2-4 

11-12 

17-72 

73-80 

Multiple punch (12-2-9). 

RLD 

Number of bytes of information contained in the card. 

Variable information. (Multiple items.) 

2 positions. 

2 positions. 

1 position. 

3 positions. 

Pointer to the relocation factor of the contents 
of the load constant. 

Pointer to the relocation factor of the control 
sections in which the load constant occurs. 

Flag indicating type of constant. 

Assembled address of load constant. 

May be used for program identification. 
~--------L-----------------------------------------------------------------------------------------

TXT Card (Assembler output) 

1 Multiple punch (12-2-9). 

2-4 TXT 

6-8 Assembled origin (address of first byte to be loaded from this card). 

11-12 Number of bytes of text to be loaded. 

15-16 External symbol identification number (ESID) of the control section (SD) 
containing the text. 

17-72 Up to 56 bytes of text (data or instructions to be loaded). 

73-80 May be used for program identification. 
~--------~-------------------------.-------------------------------------------------------------

XFR Card (Assembler output) 
1--------,--------------------------------------------------------------------------_._--""',----" -- --

1 

2-4 

6-8 

15-16 

17-22 

73-80 

Multiple punch (12-2-9). 

XFR 

Assembled origin of entry point (after the program is loaded, it 
receives control at this point). 

ESID number of the control section, to which this XFR card refers. 

Symbolic label supplied to the assembler if this label was not defined 
within the assembly. 

May be used for program identification. 
~----~---------------------.----------------------------------------------~--
Figure 61, Linkage Editor Input Cards (Part 3 of 4) 
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SYM Card (Assembler Output) Note: Punched only if AOPTN PCHSYM is specified.) 

1 

2-4 

11-12 

14-16 

17-72 

Multiple punch (12-2-9) 

SYM 

Number of bytes of information contained in this card. 

ESD - ID 

Variable information 

ID is EQU, DC, or DS: 

1 position - type ID 
3 positions - value attribute (displacement within CSECT) 
8 positions - symbol name 
1 position - constant type 
1 position - length (one less than constant) 
3 positions - multiplicity 

ID is machine or assembler instruction other than EQU, DC, or DS: 

1 position - type ID 
3 positions - value attribute (displacement within CSECT) 
8 positions - symbol name 

Program identification taken from the name field of the first TITLE 
statement before the START card. 

Sequence number starting with 0001. 

Figure 61. Linkage Editor Input Cards (Part 4 of 4) 
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LIBRARIAN PROGRAM CONTROL CARDS 

10-1-
O)N 

-0-1 I 
4-1..-1 
-0-1 
+J til 
1=:..-1 
0) 0 

'"d (') 
H-

II 

II 

II 

CATAL 

CATAL 

CATAL 

10-1 til 

00)'2 
0) 10-1 co 
1=:0..-1 

o ~ ~. Operand (may not exceed column 71) 

(Operand is blank; input is in SYSIPT) 

module-name (specified module is in SYSIPT) 

module-name,R (specified module in the 
relocatable library 

Program(s) 
That Use 
This Card 

MMAINT 
SYSCMA 

RMAINT 

SYSCMA 

~----------------------------------------------------------------------------------~---------------
II 

II 

CONDS 

CONDS 
Note: One, 
two, or three 
library 
identifiers 
may 
appear in 
this card. 

ALL 

id,id,id 
id = library identifier. It can be: 

CL for the core image library. 
ML for the macro library. 
RL for the relocatable library. 

LORGZ 

LORGZ 

~---------------------------------------------------------------------------------~---------------

II 

II 

II 

II 

II 

II 

II 

COPYS 

COPYS 

COPYS 

Note: ALL 
must not be 
continued 
in a 
succeeding 
card. 

DELET 

DELET 

DELET 

DELET 

ALL 

id,ALL 

id,namel,name2, •...• ,name-n 
(this form may have a continuation card; 
columns 1-,15 must be blank; information 
starts in column 16) 

!~ = library identifier. It can be: 
CL for the core image library. 
ML for the macro library. 
RL for the relocatable library. 

namel, narnE~2 , ••• ,name-n = the names 
of phases, macros, or modules to 
be copied. 

c = continuation punch (any nonblank 
character) 

ALL 

phase-name 

macro-name 

module-name 

Figure 62. Program Control Cards (Part 1 of 3) 

col. 72 
c 

CORGZ 

CORGZ 

CORGZ 

MMAINT 
RMAINT 

SYSCMA 

MMAINT 

RMAINT 
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H ......... 
(l)N 

.r-! I 
4-l...-l 
.r-! 
+J U) 

S::::...-l 
(l) 0 

"d 0 
H-

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

s:::: 
o 

.r-! 
+J .... U) H U) 

o ~ 
(l) s:::: 

(l) H m 
S::::O...-l 
o~~ 

m 0 ~ 

H (l) ~ ~ Of 

~ s:::: O...-l 

o 0 ~ ~ Operand (may not exceed column 71) 

DSPCH ALL 

DSPCH phase-name,phase-name, ...• ,phase-name 

DSPCH macro-name,macro-name, •.•. ,macro-name 

DSPCH module-name,module-name, .•• ,module-name 

DSPLY ALL 

DSPLY CORE,ALL or CORE,SYSxxx,SYSxxx .••..• 

DSPLY DISK,ALL or DISK,SYSxxx,SYSxxx •.•... 

DSPLY phase-name,phase-name, .... ,phase-name 

DSPLY macro-name,macro-name, •.•• ,macro-name 

DSPLY module-name,module-name, .•. ,module-name 

DSPLY id,id,id,id,id 

id = directory identifiers. It can 

CD = core image directory 
MD = macro directory 
RD = relocatable directory 
SD = system directory 
TD = transient directory 

END (Operand is blank) 

PUNCH ALL 

PUNCH phase-name,phase-name, .•.• ,phase-name 

PUNCH macro-name,macro-name, .•.• ,macro-name 

PUNCH module-name,module-name, ••.. ,module-name 

Figure 62. Program Control Cards (Part 2 of 3) 
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be: 

Program(s) 
That Use 
This Card 

CSERV 
MSERV 
RSERV 

CSERV 

MSERV 

RSERV 

CSERV 
DSERV 
MSERV 
RSERV 

PSERV 

PSERV 

CSERV 

MSERV 

RSERV 

DSERV 

AORGZ 
CORGZ 
CSERV 
DSERV 
LORGZ 
MMAINT 
MSERV 
PSERV 
RMAINT 
RSERV 
SYSCMA 

CSERV 
MSERV 
RSERV 

CSERV 

MSERV 

RSERV 



lo-I...-­
Q)N 

.r-! I 
lHr-I 
.r-! 
.jJ Ul 
~r-I 
Q) 0 
roo 
H-

II 

II 

II 

II 

lo-I Ul 
0 ~ 

Q) ~ 
Q) H rO 
~Or-l 
O:E!&!l 

~ 
0 

.r-! 
.jJ 
rO 
lo-I 
Q) 
Pi 
0 

RENAM 

RENAM 

RENAM 

SPVSR 

lo-I Ul 
o ~ 

Q) ~ 
Q) lo-I rO 
~Or-l 

o ~ &!l Operand (may not exceed column 71) 

current-macro-name,new-macro-name 

current-module-name,new-module-name 

current-phase-name,new-phase-name 

(Operand is blank) 

Program(s) 
That Use 
This Card 

MMAINT 

RMAINT 

SYSCMA 

SYSCMA 
I--~----.--------------------------------------+---~---. -
II TRCKS id,no,id,no,id,no .•••••••••• 

id - identifier. It can be: 

CD for the core image directory 
(required for CORGZ). 

CL for the core image library 
(required for CORGZ) . 

CP for the checkpoint area. 
MD for the macro directory. 
ML for the macro library. 
RD for the relocatable directory. 
RL for the relocatable library. 
VL for the volume (label control 

card) area (required for CORGZ) . 

no = the number of tracks to be - allocated. It can be any integer. 

Figure 62. Program Control Cards (Part 3 of 3) 

AORGZ 
CORGZ 
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APPENDIX A: EXTENDED BINARY CODED DECIMAL INTERCHANGE CODE (EBCDIC) 

The following charts (in Figure 63) show 
the bit configurations of the 256 possible 
codes (characters) of the Extended BCD In­
terchange Code. To write a given character 
in binary, locate the character on the 
chart. The top row of coordinates equates 
to bit positions a and 1, the second row to 
bit positions 2 and 3, and the left row of 
coordinates equates to bit positions 4, 5, 
6 and 7. 

Examples: 

Character A equals: 

top row 11 (bit positions 0, 1) 
2nd row 00 (bit positions 2, 3) 
left row - 0001 (bit positions 4, 5, 

6 and 7) 

Therefore, character A is shown as: 
1100 0001. 

Character $ equals: 

top row 01 (bit positions 0, 1) 
2nd row 01 (bit positions 2, 3) 
left row - 1011 (bit positions 4, 5, 

6 and 7) 

88 Appendix A 

Therefore, character $ is shown as: 
0101 1011. 

The coordinates on the bottom of the 
chart are the three zone punches required 
to reproduce the character in a punched 
card; the coordinates on the right side rep­
resent the numeric punches. 

Examples: 

Character A bottom row - 12 punch 
right row - 1 punch 

Therefore, Character A is shown by a 12 and 
a 1 punch in the same card column. 

Character $ = bottom row - 11 punch 
right row - 8 and 3 punches 

Therefore, Character $ is shown by 11, 8, 
and 3 punches in the same card column. 

There are fifteen exceptions to the punch­
ing equated to bit positions. These excep­
tions are shown in the chart by circled num­
bers 1 through 15, and the substituted punch­
ing is shown in Figure 65 under Exceptions. 



e.G ~ ~ C! S~ &~ _ct.- ~ 

/(8 

PF RES BYP PN 

HT NL LF RS 

LC BS EOB UC 

DEL IL PRE EOT 

¢ ! ~ : 
"-

$ , # 
III .0 Q) 
~ 

.0-u 
C 

< ¥ % .-~ 
( ) - I 

::I "<to. "-.... III °m c 
i5 .~ 0g 

+ ; > = 
--- 1---

"-.... 
ai 

I ---, ? " 

Exceptions: 

CD '12-0-9-8-1 ® No Punches ® 12-0 

0 12-11-9-8-1 ® 12 @ 11-0 

0 11-0-9-8-1 (2) 11 @ 0-8-2 

8) 12-11-0-9-8-1 ® 12-11-0 @ 0 

Figure 63. Extended Binary Coded Decimal Interchange 

a i 

b k s 

c 1 t 

d m u 

e n v 

f 0 w 

9 P x 

h q y 

i r z 

@) 0-1 

@ 11-0-9-1 

@ 12-11 

Code (Part 

C!J ~ Qt ,,(g 
0 

A J <E 1 

B K S 2 

C L T 3 

0 M U 4 
--I---

E N V 5 

F 0 W 6 

G P X I--~ 1--- ._-\----

H Q Y 8 

1 R Z 9 

I 
I 
i 

~ -1---I---

' ... - 1--

I 
I---1----+-I---

I 

1 of 2) 

Bit Positions 

0,1 
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Control Characters 

PF Punch Off BS Backspace PN Punch On 
HT Horizontal Tab IL Idle RS Reader Stop 
LC Lower Case BYP Bypass UC Upper Case 
DEL Delete LF Line Feed EaT End of Transmission 
RES Restore EOB End of Block SP Space 
NL New Line PRE Prefix 

Special Graphic Characters 

¢ Cent Sign * Asterisk > Greater-than Sign 
Period, Decimal Point ) Right Parenthesis 

< Less-than Sign ; Semicolon 
? ,Question Mark 
: Colon 

( Left Parenthesis -, Logical NOT If Number Sign 

+ Plus Sign - Minus Sign, Hyphe n @ At Sign 

I Vertical Bar, Logical OR / Slash I Prime, Apostrophe 
& Ampersand , Comma = Equal Sign 
! Exclamation Point % Percent II Quotation Mark 

$ Dollar Sign - Underscore 

Bit Pattern Hole Pattern 
Examples Type Bit Positions -

01 234567 Zone Punches I Digit Punches 

PF Control Character 00000100 12 -9 - 4 

% Special Graphic 01 10 11 00 
f-----

0-8-4 

R Upper Case 11 01 1001 11 ';' 9 

a Lower Case 10000001 12 -0 - 1 
--

Control Character, 00 11 0000 12 - 11 - 0 -9 - 8 - 1 
I 

function not yet I 
assigned I 

Figure 63. Extended Binary Coded Decimal Interchange Code (Part 2 of 2) 
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Two methods can be used to convert binary 
numbers to decimal. For example, given the 
binary number 1110 1100, the decimal equi­
valent 236 can be calculated. 

Method 1 

Assign a value to each bit position of the 
binary number and add the values of all 
bits that are one (not zero). 

Assign the units position of the binary 
number the value of one. Assign the tens 
position the value of two, the hundreds po­
sition the value of four, etc. In this man­
ner (doubling the value each time), assign 
values to all bit positions through the 
high-order bit. 

To convert a particular binary number to 
decimal, add the values of all bit posi­
tions that are ones (not zeros). 

Thus (1110 1100)2=(236)10' as follows: 

Bi t Posi t;ion 0 1 2 3 
Assigned Value 128 64 32 16 

Binary Number 1 1 1 0 

APPENDIX B: BINARY TO DECIMAL CONVERSION 

Method 2 

Multiply the high-order binary bit position 
by two, and add the next lower-order p6si­
tion of the binary number. Multiply again 
and add the next binary position. Continue 
this process until the last (units) posi­
tion of the binary number is added. The 
accumulated total is the decimal number. 

Thus (1110 1100)2=(236)10' as follows: 

Binary 
Number 

4 5 
8 4 

1 1 

1 i 1 

~J + 1 
--3 

x 2 
--6 

+ 1 ---7 .... ---' 

x 2 
--U 
+ 0 

o 

--U .... --------~ 
x 2 
~ 
+ 1 

1 

---:29~------------~ 

x 2 
----sa 

1 

+ loE-_______________ --' 
-----s9 
x 2 
---ns 
+ 0 

o 

---ns-----------------------' 
x 2 

o 

---rr6 
+ 0 
---rr6 .. ~J---D-e-c-:i-m-a-l"....-E-q-u....,.i-v-a.....,l,....e-n-t-----I 

6 7 
2 1 

0 0 

Therefore, 128 + 64 + 32 + 8 + 4 236 (decimal equivalent of 1110 1100) 
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APPENDIX C: BINARY TO HEXADECIMAL CONVERSION 

System/360 operates with a four-bit binary 
code corresponding to the hexadecimal num­
bering system. Hexadecimal numbering is 
similar to decimal numbering except that 
the hex base is 16, where the decimal base 
is 10. In order to represent each of the 
16 hex numbers as a single character, num­
bers greater than 9 are assigned alphabetic 
equivalents, as in the following list: 

Dec. Hex. 

0 0 
1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 
8 8 
9 9 

10 A 
11 B 
12 C 
13 D 
14 E 
15 F 

The System/360 System Control Panel (con­
sole) displays information through the four­
bit binary code. A binary code is derived 
from a system whereby a bit that is present 
is said to be a one, and a bit that is not 
present is said to be a zero. The four-bit 
binary code is used to represent the hexa­
decimal numbers as in the following list: 

Binar;t Hex. 

0 0 0 0 0 
0 0 0 1 1 
0 0 1 0 2 
0 0 1 1 3 
0 1 0 0 4 
0 1 0 1 5 
0 1 1 0 6 
0 1 1 1 7 
1 0 0 0 8 
1 0 0 1 9 
1 0 1 0 A 
1 0 1 1 B 
1 1 0 0 C 
1 1 0 1 D 
1 1 1 0 E 
1 1 1 1 F 

A decal similar to this chart is fixed to 
the face of the System/360 System Control 
Panel (console) . 

The basis of System/360 numbering is the 
byte, an 8-bit binary number, or two hexa­
decimal characters. Each bit in a one-byte 
binary number is referred to by a bit­
position number, 0 through 7. The 0 posi­
tion is the left-most or high-order bit, 
and the 7 position is the right-most or low­
order bit. Bit positions 0-3 represent the 
first hexadecimal character, and bit posi­
tions 4-7 represent the second hex character. 
The examples (Figure 64) show conversion of 
one-byte binary numbers to two character 
hexadecimal numbers. 

Figure 65 gives the binary, decimal, and 
hexadecimal equivalents from 0 to 255. 
Where applicable, equivalent alphameric 
characters are also shown. 

One-Byte Binary Number Hexadecimal Equivalent 

! I 

1st 
I 

2nd Bit V(]lue 842 1 8 4 2 1 I 
Character I Character 

I 
Bit Position 0 1 2 3 4 5 6 7 I 

""0 0 0 1 1 0 o 0 1 
I 
I 8 
I 

0 0 1 0 0 0 o 0 2 I 0 I 
I 

Examples -c 0 0 1 1 0 0 1 0 3 I 2 
I 
I 

0 1 0 0 1 1 o 0 4 I C 
I 
I 

,-1 1 1 1 1 1 1 0 F : E 
I 

Figure 64. Examples of Binary to Hexadecimal Conversion 
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Binary Binary 

First Second First Second 
Half Byte Half Byte 

Printer Hexa-
128 Decimal 

r4 Graphic decimal 

(rF16 

Half Byte Half Byte 
Printer Hexa-

128 Decimal r4 Graphic decimal 

(r;16 
8421 8421 8421 8421 
0000 0000 0 00 0100 0001 65 41 
0000 0001 1 01 0100 0010 66 42 

0000 0010 2 02 0100 0011 67 43 

0000 0011 3 03 0100 0100 68 44 

0000 0100 " 04 0100 0101 69 45 
0000 0101 5 05 0100 0110 70 46 
0000 0110 6 06 0100 0111 71 47 
0000 0111 7 01 0100 1000 72 48 
0·000 1000 8 08 0100 1001 73 49 

0000 1001 9 09 0100 1010 74 41\ 
0000 1010 10 OA 0100 1011 • (period) 75 4B 
0000 1011 11 OB 0100 1100 <- 76 4C 
0000 1100 12 OC 0100 1101 ( 77 40 

0000 1101 13 00 0100 1110 + 78 4E 

0000 1110 14 OE 0100 1111 79 4F 

0000 1111 15 OF 0101 0000 & 80 50 
0001 0000 16 10 0101 0001 81 51 

0001 0001 17 11 0101 0010 82 52 

0001 0010 18 12 0101 0011 83 53 
0001 0011 19 13 0101 0100 84 54 
0001 0100 20 14 0101 0101 85 55 
0001 0101 21 15 0101 0110 86 56 
0001 0110 22 16 0101 0111 87 57 
0001 0111 23 17 0101 1000 88 58 
0001 1000 24 18 0101 1001 89 59 
0001 1001 25 19 0101 1010 90 5A 
0001 1010 26 lA 0101 1011 $ 91 5B 
0001 1011 27 lB 0101 1100 • 92 5C 
0001 1100 28 lC 0101 1101 93 50 
0001 1101 29 10 0101 1110 94 5E 
0001 1110 30 lE 0101 1111 95 5F 
0001 1111 31 IF 0110 0000 96 60 
0010 0000 32 20 0110 0001 / 91 61 
0010 0001 33 21 0110 0010 98 62 
0010 0010 34 22 0110 0011 99 63 
0010 0011 35 23 0110 0100 100 64 
0010 0100 36 24 0110 0101 101 65 
0010 0101 37 25 0110 0110 102 66 
0010 0110 38 26 0110 0111 103 61 
0010 0111 39 27 0110 1000 104 68 
00·10 1000 40 28 0110 1001 105 69 
0010 1001 41 29 0110 1010 106 6A 
0010 1010 42 2A 0110 1011 , 107 6B 
0010 1011 43 2B 0110 1100 " 108 6C 
0010 1100 44 2C 0110 1101 109 60 
0010 1101 45 20 0110 1110 110 6E 
0010 1110 46 2E 0110 1111 111 6F 
0010 1111 47 2F 0111 0000 112 70 
0011 0000 48 30 0111 0001 113 71 
0011 0001 49 31 0111 0010 114 72 
0011 0010 50 32 0111 0011 115 73 
0011 0011 51 33 0111 0100 116 74 
0011 0100 52 34 0111 0101 117 75 
0011 0101 53 35 0111 0110 118 76 
0011 0110 54 36 0111 0111 119 77 
0011 0111 55 37 0111 1000 120 78 
00 11 1000 56 38 0111 1001 121 79 
0011 1001 57 39 0111 1010 122 7A 
0011 1010 58 3A 0111 1011 • 123 7B 
0011 1011 59 3B 0111 1100 i 124 7C 
0011 1100 60 3C 0111 1101 . 125 70 
0011 1101 61 3D 0111 1110 126 7E 
0011 1110 62 3E 0111 1111 127 1F 
0011 1111 63 3F 1000 0000 128 80 
0100 0000 blank 64 40 1000 0001 129 81 

Figure 65. Binary, Decimal, and Hexadecimal Equivalents (Part 1 of 2) 
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Binary 

First Second 
Half Byte Half Byte 

128 r4 

(rF16 
8421 8421 
1000 0010 
1000 0011 
1000 0100 
1000 0101 
1000 0110 
1000 0111 
1000 1000 
1000 1001 
1000 1010 
1000 1011 
1000 1100 
1000 1101 
1000 1110 
1000 1111 
1001 0000 
1001 0001 
1001 0010 
1001 0011 
1001 0100 
1001 0101 
1001 0110 
1001 Onl 
1001 1000 
1001 1001 
1001 1010 
1001 10 1 1 
1001 1100 
1001 1101 
1001 1110 
1001 1111 
1010 0000 
1010 0001 
1010 0010 
1010 0011 
1010 0100 
1010 0101 
1010 0110 
1010 0111 
1010 1000 
1010 1001 
1010 1010 
1010 1011 
1010 1100 
1010 1101 
1010 1110 
1010 1111 
1011 0000 
1011 0001 
1011 0010 
1011 0011 
lOll 0100 
1011 0101 
1011 0110 
1011 0111 
1011 1000 
1011 1001 
1011 1010 
1011 lOll 
1011 1100 
1011 1101 
1011 1110 
1011 1111 
1100 0000 

Figure 65. Binary, 
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Printer 
Decimal 

Graphic 

130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 

Decimal, and 

Hex 0-

mal deci 

82 
1:13 
84 
85 
86 
87 
88 
89 
81'. 
8B 
8C 
80 
BE 
8F 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
91'. 
9B 
9C 
90 
9E 
9F 
AO 
1'.1 
1'.2 
1'.3 
A4 
1'.5 
1'.6 
A7 
1'.8 
A9 
1'.1'. 
AB 
AC 
AD 
AE 
AF 
BO 
Bl 
B2 
B3 
B4 
B5 
B6 
B7 
B8 
B9 
BA 
BB 
BC 
BO 
BE 
SF 
co 

Hexadecimal 

Binary 

First Second 
Half Byte Half Byte 

Printer Hexa-128 Decimal r4 Graphic decimal 

Ur16 
8421 8421 
1100 0001 A 193 Cl 
1100 0010 B 194 C2 
1100 00 11 C 195 C3 
1100 0100 0 196 C4 
1100 0101 E 197 C5 
1100 0110 F 198 C6 
1100 0111 G 199 C7 
1100 1000 H 200 C8 
1100 1001 I 201 C9 
1100 1010 202 CA 
1100 1011 203 CB 
1100 1100 204 CC 
1100 1101 205 CO 
1100 1110 206 CE 
1100 1111 207 CF 
1101 0000 208 DO 
1101 0001 J 209 01 
1101 0010 K 210 02 
1101 00 11 L 211. 03 
1101 0100 M 212 D4 
1101 0101 N 213 05 
1101 0110 0 214 06 
1101 0111 P 215 D7 
1101 1000 Q 216 08 
1101 1001 R 217 09 
1101 1010 218 DA 
1101 1011 219 DB 
1101 1100 220 DC 
1101 1101 221 DO 
1101 1110 222 OE 
1101 1111 223 OF 
1110 0000 224 EO 
1110 0001 225 El 
1110 0010 S 226 E2 
1110 0011 T 227 E3 
1110 0100 U 228 ~4 
1110 0101 V 229 ES 
1110 0110 W 230 £6 
1110 0111 X 231 E7 
1110 1000 '{ 232 E8 
1110 1001 Z 233 E9 
1110 1010 234 EA 
1110 1011 235 EB 
1110 1100 236 EC 
1110 1101 237 ~D 
1110 1110 238 EE 
1110 1111 239 EF 
1111 0000 0 240 FO 
1111 0001 1 241 Fl 
111 1 DOlO 2 242 F2 
11 " 0011 3 243 F3 
11 1 1 0100 4 244 F4 
1111 0101 5 245 F5 
1111 0110 6 246 F6 
1111 0111 7 247 F7 
1111 1000 1:1 248 Fa 
1111 1001 9 249 F9 
1111 1010 250 FA 
1111 1011 251 FB 
1 111 1100 252 FC 
1111 1101 253 FO 
1111 1110 254 FE 
1111 1111 255 FF 

Equivalents (Part 2 of 2) 



DECIMAL TO HEXADECIMAL 

Decimal numbers are converted to hexadeci­
mal as follows: 

Divide the decimal number by 16. The 
remainder is the units position hexa­
decimal character, where 0 = 0, 15 = F, 
etc. Continue to divide the quotient 
by 16 until it is less than 16. Each 
succeeding remainder becomes the next 
higher order hex character. For exam­
ple, 333 + 16 = 20 + 13 remaining. The 
13 (D in hex) becomes the units charac­
ter. 20 + 16 = 1 + 4 remaining. The 
four becomes the tens position hex char­
acter. 1 + 16 = 0 + 1 remaining. The 
one becomes the hundreds position hex 
character. 

Thus (333}10=(14D}16' as follows: 

Decimal 
Number 

Remainder l6~ 

l6~ l3------. 

l6_) _1_ 

:~l o 

Hexadecimal Equivalent ~l 4 D 

A hexadecimal/decimal conversion table is 
shown in Figure 66. 

APPENDIX D: DECIMAL/HEXADECIMAL CONVERSION 

HEXADECIMAL TO DECIMAL 

Multiply the high-order hex character by 16 
and add the next lower-order hex character 
to this product. Multiply this sum bv 16 
and add the next lower hex character. Con­
tinue this process until the units position 
of the hex number has been added. The ac-­
cumulated total is the decimal number. In 
the event of an alphabetic hex character 
(a number larger than 9), add the decimal 
equivalent as shown in the following list. 

Hex. Dec. 

o 0 
1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 
8 8 
9 9 
A 10 
B 11 
C 12 
D 13 
E 14 
F 15 

Thus, (27lC) 16 (10,012}10 as follows: 

Hexadecimal 
Number 2 7 

x~~ I 
+ 7.--1 
39 
x16 
624 

1 C 

+ 1..--------' 
625 
x16 

10,000 
+ 12 ..... ----------' 

10, 012 ~Decimal Equivalent 

95 



HEXADECIMAL/DECIMAL CONVERSION TABLE 

This table provides for direct conversion of decimal and hexadecimal numbers in these 
ranges :: 

Hexadecimal Decimal 

000 to FFF 0000 to 4095 

Decimal numbers (0000-4095) are given within the 5-part table. The first two characters 
(high-order) of hexadecimal numbers (OOO-FFF) are given in the lefthand column of the 
table; the third character (x) is arranged across the top of each part of the table. 

To find the decimal equivalent of t:he hexadecimal number OC9, look for OC in the left 
column, and across that row under the column for x = 9. The decimal number if 0201. 

To convert from decimal to hexadecimal, look up the decimal number within the table 
and read the hexadecimal number by a combination of the hex characters in the left col­
umn, and the value for x at the top of the column containing the decimal number. For 
example, the decimal number 123 has the hexadecimal equivalent of 07B; the decimal num­
ber 1478 has the hexadecimal equivalent of 5C6. 

For numbers outside the range of the table, add the following values to the table 
figures: 

Hexadecimal 

1000 
2000 
3000 
4000 
5000 
6000 
7000 
8000 
9000 
AOOO 
BOOO 
COOO 
DOOO 
EOOO 
FOOO 

96 Appendix D 

Decimal 

4096 
8192 

12288 
16384 
20480 
24576 
28672 
32768 
36864 
40960 
45056 
49152 
53248 
57344 
61440 



x = 0 1 2 3 4 5 6 7 8 9 A 

OOx 0000 0001 0002 0003 0004 0005 0006 0007 0008 0009 0010 
01x 0016 0017 0018 0019 0020 0021 0022 0023 0024 0025 0026 
02x 0032 0033 0034 0035 0036 0037 0038 0039 0040 0041 0042 
03x 0048 0049 0050 0051 0052 0053 0054 0055 0056 0057 0058 

04x 0064 0065 0066 0067 0068 0069 0070 0071 0072 0073 0074 
05x; 0080 0081 0082 0083 0084 0085 0086 0087 0088 0089 0090 
06x 0096 0097 0098 0099 0100 0101 0102 0103 0104 0105 0106 
07x 0112 0113 0114 0115 0116 0117 0118 0119 0120 0121 0122 

08x 0128 0129 0130 0131 0132 0133 0134 0135 0136 0137 0138 
09x 0144 0145 0146 0147 0148 0149 0150 0151 0152 0153 0154 
OAx 0160 0161 0162 0163 0164 0165 0166 0167 0168 0169 0170 
OBx 0176 0177 0178 0119 0180 0181 0182 0183 0184 0185 0186 

OCx 0192 0193 0194 0195 0196 0197 0198 0199 0200 0201 0202 
ODx 0208 0209 0210 0211 0212 0213 0214 0215 0216 0217 0218 
OEx 0224 0225 0226 0227 0228 0229 0230 0231 0232 0233 0234 
OFx 0240 0241 0242 0243 0244 0245 0246 0247 0248 0249 0250 

lOx 0256 0257 0258 0259 0260 0261 0262 0263 0264 0265 0266 
llx 0272 0273 0274 0275 0276 0277 0278 0279 0280 0281 0282 
12x 0288 0289 0290 0291 0292 0293 0294 0295 0296 0297 0298 
13x 0304 0305 0306 0307 0308 0309 0310 0311 0312 0313 0314 

14x 0320 0321 0322 0323 0324 0325 0326 0327 0328 0329 0330 
15x 0336 0337 0338 0339 0340 0341 0342 0343 0344 0345 0346 
16x 0352 0353 0354 0355 0356 0357 0358 0359 0360 0361 0362 
17x 0368 0369 0370 0371 0372 0373 0374 0375 0376 0377 0378 

18x 0384 0385 0386 0387 0388 0389 0390 0391 0392 0393 0394 
19x 0400 0401 0402 0403 0404 0405 0406 0407 0408 0409 0410 
lAx 0416 0417 0418 041~ 0420 0421 0422 0423 0424 0425 0426 
lBx 0432 0433 0434 0435 0436 0437 0438 0439 0440 0441 0442 

lCx 0448 0449 0450 0451 0452 0453 0454 0455 0456 0457 0458 
lDx 0464 0465 0466 0467 0468 0469 0470 0411 1)472 0473 0474 
lEx 0480 0481 0482 0483 0484 0485 0486 0487 OL~88 0489 0490 
lFx 0496 0497 0498 0499 0500 0501 0502 0503 0504 0505 0506 

20x 0512 0513 0514 0515 0516 0517 0518 0519 0520 0521 0522 
21x 0528 0529 0530 0531 0532 0533 0534 0535 0536 0537 0538 
22x 0544 0545 0546 0547 0548 0549 0550 0551 0552 0553 0554 
23x 0560 0561 0562 0563 0564 0565 0566 0567 0568 0569 0570 

24x 0516 0577 0518 0579 0580 0581 0582 0583 0584 0585 0586 
25x 0592 0593 0594 0595 0596 0591 0598 0599 0600 0601 0602 
26x 0608 0609 0610 0611 0612 0613 0614 0615 0616 0617 0618 
27x 0624 0625 0626 0627 0628 0629 0630 0631 0632 0633 0634 

28x 0640 0641 0642 0643 0644 0645 0646 0647 0648 0649 0650 
29x 0656 0651 0658 0659 0660 0661 0662 0663 0664 0665 0666 
2Ax 0672 0673 0674 0675 0676 0611 0618 0679 0680 0681 0682 
2Bx 0688 0689 0690 0691 0692 0693 0694 0695 0696 0697 0698 

2Cx 0104 0705 0106 0101 0108 0109 0110 0111 0112 0113 0114 
2Dx 0720 0721 0722 0123 0124 0725 0126 0127 0128 0729 0130 
2Ex 0136 0131 0138 0"139 0740 0141 0142 0143 0744 0745 0746 
2Fx 0152 0153 0754 0755 0156 0757 0758 0759 0160 0161 0762 

30x 0168 0769 0710 0771 0712 0713 0774 0775 0776 0777 0178 
31x 0184 0185 0786 0187 0188 0789 0790 0791 0792 0193 0194 
32x 0800 0801 0802 0803 0804 0805 0806 0807 0808 0809 0810 
33x 0816 0817 0818 0819 0820 0821 0822 0823 0824 0825 0826 

34x 0832 0833 0834 0835 0836 0831 0838 0839 0840 0841 0842 
35x 0848 0849 0850 0851 0852 0853 0854 0855 0856 0851 0858 
36x 0864 0865 0866 0861 0868 0869 0870 0811 0872 0813 0814 
31x 0880 0881 0882 0883 0884 0885 0886 0881 0888 0889 0890 

38x 0896 0891 0898 0899 0900 0901 0902 0903 0904 0905 0906 
39x 0912 0913 0914 0915 0916 0911 0918 0919 0920 0921 0922 
3Ax 0928 0929 0930 0931 0932 0933 0934 0935 0936 0937 0938 
3Bx 0944 0945 0946 0941 0948 0949 0950 0951 0952 0953 0954 

3ex 0960 0961 0962 0963 0964 0965 0966 0961 0968 0969 0910 
3Dx 0916 0971 0918 0979 0980 0981 0982 0983 0984 0985 0986 
3Ex 0992 0993 0994 0995 0996 0991 0998 0999 1000 1001 1002 
3Fx 1008 1009 1010 1011 1012 1013 1014 1015 1016 1011 1018 

Figure 66. Hexadecimal/Decimal Conversion Table (Part 1 of 4) 

B C D 

0011 0012 0013 
0027 0028 0029 
0043 0044 0045 
0059 0060 0061 

0075 0076 0077 
0091 0092 0093 
0107 0108 0109 
0123 0124 0125 

0139 0140 0141 
0155 0156 0157 
0171 0172 0173 
0187 0188 0189 

0203 0204 0205 
0219 0220 0221 
0235 0236 0237 
0251 0252 0253 

0267 0268 0269 
0283 0284 0285 
0299 0300 0301 
0315 0316 0317 

0331 0332 0333 
031:7 0348 0349 
0363 0364 0365 
0379 0380 0381 

0395 0396 0397 
0411 0412 0413 
0427 0428 0429 
0443 0444 0445 

0459 0460 0461 
0475 0416 0477 
0491 0492 0493 
0501 0508 0509 

0523 0524 0525 
0539 0540 0541 
0555 0556 0557 
0571 0572 0573 

0587 0588 0589 
0603 0604 0605 
0619 0620 0621 
0635 0636 0637 

0651 0652 0653 
0667 0668 0669 
0683 0684 0685 
0699 0700 0701 

0715 0116 0717 
0731 0132 0733 
0747 0748 0749 
0763 0764 0765 

0779 0780 0781 
0795 0796 0791 
0811 0812 0813 
0821 0828 0829 

0843 0844 0845 
0859 0860 0861 
0875 0816 0871 
0891 0892 0893 

0901 0908 0909 
0923 0924 0925 
0939 0940 0941 
0955 0956 0957 

0971 0972 0913 
0981 0988 0989 
1003 1004 1005 
1019 1020 1021 

E 

0014 
0030 
0046 
0062 

0078 
0094 
0110 
0126 

0142 
0158 
0174 
0190 

0206 
0222 
0238 
0254 

0270 
0286 
0302 
0318 

0334 
0350 
0366 
0382 

0398 
0414 
0430 
0446 

0462 
0418 
0494 
0510 

0526 
0542 
0558 
0574 

0590 
0606 
0622 
0638 

0654 
0670 
0686 
0702 

0718 
0734 
0750 
0766 

0782 
0798 
0814 
0830 

0846 
0862 
0878 
0894 

0910 
0926 
0942 
0958 

0974 
0990 
1006 
1022 

F 

001 
003 
001.1 
006 

007 
009 
011 
012 

014 
015 
017 
019 

020 
022 
023 
025 

027 
028 
030 
031 

033 
035 
036 
038 

039 
041 
043 
044 

01.16 
047 
049 
051 

052 
054 
055 
057 

059 
060 
062 
063 

Ob5 
067 
068 
070 

071 
073 
075 
076 

078 
079 
081 
083 

084 
086 
081 
089 

5 
1 
7 
3 

9 
s 
1 
7 

3 
9 
5 
1 

7 
3 
9 
5 

1 
7 
3 
9 

5 
1 
7 
3 

9 
5 
1 
7 

3 
9 
5 

7 
3 
9 
5 

1 
7 
3 
9 

5 
1 
7 
3 

9 
5 
1 
7 

3 
9 
5 
1 

7 
3 
9 
5 

091 
092 
091t 
095 

1 
7 
3 
9 

097 
099 
100 
102 

5 
1 
7 
3 

97 



x = 0 1 2 3 4 5 6 1 8 9 A B C D E F 

40x 1024 1025 1026 1021 1028 1029 1030 1031 1032 1033 1034 1035 1036 1037 1038 1039 
41x 1040 1041 1042 1043 1044 1045 1046 1047 1048 1049 1050 1051 1052 1053 1054 1055 
42x 1056 1057 1058 1059 1060 1061 1062 1063 1064 1065 1066 1061 1068 1069 1070 1071 
43x 1012 1013 1074 1015 1016 1077 1078 1079 1080 1081 1082 1083 1084 1085 1086 1087 

44x 1088 1089 1090 1091 1092 1093 1094 1095 1096 1097 1098 1099 1100 1101 1102 1103 
45x 1104 1105 1106 1101 1108 1109 1110 1111 1112 1113 1114 1115 1116 1111 1118 1119 
46x 1120 1121 1122 1123 1124 1125 1126 1127 1128 1129 1130 1131 1132 1133 1134 1135 
41x 1136 1131 1138 1139 1140 1141 1142 1143 1144 1145 1146 1147 1148 1149 1150 1151 

48x 1152 1153 1154 1155 1156 1157 1158 1159 1160 1161 1162 1163 1164 1165 1166 1161 
49x 1168 1169 1170 1171 1172 1173 1174 1175 1116 1111 1178 1179 1180 1181 1182 1183 
'lAx 1184 1185 1186 1181 1188 1189 1190 1191 1192 1193 1194 1195 1196 1191 1198 1199 
4Bx 1200 1201 1202 1203 1204 1205 1206 1201 1208 1209 1210 1211 1212 1213 1214 1215 

4Cx 1216 1211 1218 1219 1220 1221 1222 1223 1224 1225 1226 1221 1228 1229 1230 1231 
4Dx 1232 1233 1234 1235 1236 1231 1238 1239 1240 1241 1242 1243 1244 1245 1246 1247 
4Ex 1248 1249 1250 1251 1252 1253 1254 1255 1256 1251 1258 1259 1260 1261 1262 1263 
4Fx 1264 1265 1266 1261 1268 1269 1210 1211 1212 1273 1214 1215 1216 1271 1278 1279 

SOx 1280 1281 1282 1283 1284 1285 1286 1281 1288 1289 1290 1291 1292 1293 ,294 1295 
51x 1296 1297 1298 1299 1300 1301 1302 1303 1304 1305 1306 1307 1308 1309 1310 1311 
52x 1312 1313 1314 1315 1316 1317 1318 1319 1320 1321 1322 1323 1324 1325 1326 1327 
53x 1328 1329 1330 1331 1332 1333 1334 1335 1336 1331 1338 1339 1340 1341 1342 1343 

54x 1344 1345 1346 1341 1348 1349 1350 1351 1352 1353 1354 1355 1356 1351 1358 1359 
55x 1360 1361 1362 1363 1364 1365 1366 1361 1368 1369 1310 1371 1312 1373 1314 1375 
56x 1316 1311 1318 1379 1380 1381 1382 1383 1384 1385 1386 1381 1388 1389 1390 1391 
51x 1392 1393 1394 1395 1396 1397 1398 1399 1400 1401 1402 1403 1404 1405 1406 1407 

58x 1408 1409 1410 1411 1412 1413 1414 1415 1416 1417 1418 1419 1420 1421 1422 1423 
59x 1424 1425 1426 1421 1428 1429 1430 1431 1432 1433 1434 1435 1436 1437 1438 1439 
SAx 1440 1441 1442 1443 1444 1445 1446 1441 1448 1449 1450 1451 1452 1453 1454 1455 
5Bx 1456 1451 1458 1459 1460 1461 1462 1463 1464 1465 1466 1461 1468 1469 1470 1411 

5Cx 1/112 1/113 1414 1475 1416 1411 1418 1419 1/180 1/181 1482 1483 1484 1485 1486 1481 
5Dx 1/188 1489 1/190 1/191 1/192 1493 1/194 1495 1/196 1/191 1/198 1499 1500 1501 1502 1503 
5Ex 1504 1505 1506 1501 1508 1509 1510 1511 1512 1513 1514 1515 1516 1517 1518 1519 
5Fx 1520 1521 1522 1523 1524 1525 1526 1521 1528 1529 1530 1531 1532 1533 1534 1535 

60x 1536 1531 1538 1539 1540 1541 1542 1543 1544 1545 15/16 1541 1548 1549 1550 1 ~51 
61x 1552 1553 1554 1555 1556 1557 1558 1559 1560 1561 1562 1563 1564 1565 1566 1567 
62x 1568 1569 1510 1571 1512 1513 1514 1515 1516 1517 1518 1579 1580 1581 1582 1583 
63x 1584 1585 1586 1587 1588 1589 1590 1591 1592 1593 159/1 1595 1596 1597 1598 1599 

64x 1600 1601 1602 1603 1604 1605 1606 1601 1608 1609 1610 1611 1612 1613 1614 1615 
65x 1616 1617 1618 1619 1620 1621 1622 1623 1624 1625 1626 1621 1628 1629 1630 1631 
66x 1632 1633 1634 1635 1636 1631 1638 1639 1640 1641 1642 1643 1644 1645 1646 1647 
61x 1648 1649 1650 1651 1652 1653 1654 1655 1656 1651 1658 1659 1660 1661 1662 1663 

68x 1664 1665 1666 1667 1668 1669 1610 1611 1672 1613 1614 1615 1616 1677 1678 1619 
69x 1680 1681 1682 1683 1684 1685 1686 1681 1688 1689 1690 1691 1692 1693 1694 1695 
6Ax 1696 1691 1698 1699 1700 1701 1702 1103 1104 1705 1106 1701 1708 1709 1710 1711 
6Bx 11 t2 1113 1714 1715 1116 1717 1118 1119 1720 1121 1722 1723 1724 1125 1126 1127 

6Cx 1728 1129 1730 1131 1732 1733 1734 1735 1736 1737 1738 1739 1140 1141 1742 1743 
6Dx 1144 1145 1746 1747 1748 11/19 1750 1751 1152 1753 1754 1755 1756 1757 1758 1759 
6Ex 1760 1761 1762 1763 1764 1165 1766 1761 1768 1769 1770 1771 1712 1713 1714 1775 
6Fx 1776 1771 1718 1179 1180 1181 1782 1783 1184 1785 1786 1787 1788 1789 1790 1791 

10x 1792 1193 1794 1795 1196 1191 1198 1799 1800 1801 1802 1803 1804 1805 1806 1807 
71x 1808 1809 1810 1811 1812 1813 1814 1815 1816 1817 1818 1819 1820 1821 1822 1823 
12x 1824 1825 1826 1827 1828 1829 1830 1831 1832 1833 183/1 1835 1836 1837 1838 1839 
73x 1840 1841 1842 1843 184/1 1845 1846 1847 1848 1849 1850 1851 1852 1853 1854 1855 

74x 1856 1851 1858 1859 1860 1861 1862 1863 186/1 1865 1866 1867 1868 1869 1870 1871 
75x 1812 1873 1874 1875 1876 1877 1818 1819 1880 1881 1882 1883 1884 1885 18S6 1887 
76x 1888 1889 1890 1891 1892 1893 1894 1895 1896 1897 1898 1899 1900 1901 1902 1903 
71x 1904 1905 1906 1907 1908 1909 1910 1911 1912 1913 1914 1915 1916 1917 1918 1919 

78x 1920 1921 1922 1923 1924 1925 1926 1927 1928 1929 1930 1931 1932 1933 1934 1935 
79x 1936 1937 1938 1939 1940 1941 1942 1943 1944 1945 1946 1947 1948 1949 1950 1951 
7Ax 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 
7Bx 1968 1969 1970 1971 1912 1973 1974 1975 1976 1977 19'78 1979 1980 1981 1982 1983 

7Cx 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 
7Dx 2000 2001 2002 2003 200/1 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 
7Ex 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 
7Fx 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 20/12 2043 2044 2045 2046 2047 

1 
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o-
X = 0 1 2 3 4 5 6 7 8 9 A B C D E F 

80x 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060 2061 2062 2063 
81x 2064 2065 2066 2067 2068 2069 2070 2071 2072 2073 2074 2075 2076 2077 2078 2079 
82x 2080 2081 2082 2083 2084 2085 2086 2087 2088 2089 2090 2091 2092 2093 2094 2095 
83x 2096 2097 2098 2099 2100 2101 2102 2103 2104 2105 2106 2107 2108 2109 2110 2111 

84x 2112 2113 2114 2115 2116 2117 2118 2119 2120 2121 2122 2123 2124 2125 2126 2127 
85x 2128 2129 2130 2131 2132 2133 2134 2135 2136 2137 2138 2139 2140 2141 2142 2143 
86x 2144 2145 2146 2147 2148 2149 2150 2151 2152 2153 2154 2155 2156 2157 2J 58 2159 
87x 2160 2161 2162 2163 2164' 2165 2166 2167 2168 2169 2170 2171 2172 2173 2174 2175 

88x 2176 2177 2178 2179 2180 2181 2182 2183 2184 2185 2186 2187 2188 2189 2190 2191 
89x 2192 2193 2194 2195 2196 2197 2198 2199 2200 2201 2202 2203 2204 2205 2206 2207 
8Ax 2208 2209 2210 2211 2212 2213 2214 2215 2216 2217 2218 2219 2220 2221 2222 2223 
8Bx 2224 2225 2226 2227 2228 2229 2230 2231 2232 2233 2234 2235 2236 2237 2238 2239 

8Cx 2240 2241 2242 2243 2244 2245 2246 2247 2248 2249 2250 2251 2252 2253 2254 2255 
8Dx 2256 2257 2258 2259 2260 2261 2262 2263 2264 2265 2266 2267 2268 2269 2270 2271 
8Ex 2272 2273 2274 2275 2276 2277 2278 2279 2280 2281 2282 2283 2284 2285 2286 2287 
8Fx 2288 2289 2290 2291 2292 2293 2294 2295 2296 2297 2298 2299 2300 2301 2302 2303 

90x 2304 2305 2306 2307 2308 2309 2310 2311 2312 2313 2314 2315 2316 2317 2318 2319 
91x 2320 2321 2322 2323 2324 2325 2326 2327 2328 2329 2330 2331 2332 2333 2334 2335 
92x 2336 2337 2338 2339 2340 2341 2342 2343 2344 2345 2346 2347 2348 2349 2350 2351 
93x 2352 2353 2354 2355 2356 2357 2358 2359 2360 2361 2362 2363 2364 2365 2366 2367 

94x 2368 2369 2370 2371 2372 2373 2374 2375 2376 2377 2378 2379 2380 2381 2382 2383 
95x 2384 2385 2386 2387 2388 2389 2390 2391 2392 2393 2394 2395 2396 2397 2398 2399 
96x 2400 2401 2402 2403 2404 2405 2406 2407 2408 2409 2410 2411 2412 2413 2414 2415 
97x 2416 2417 2418 2419 2420 2421 2422 2423 2424 2425 2426 2427 2428 2429 2430 2431 

98x 2432 2433 2434 2435 2436 2437 2438 2439 2440 2441 2442 2443 2444 2445 2446 2447 
99x 2448 2449 2450 2451 2452 2453 2454 2455 2456 2457 2458 2459 2460 2461 2462 2463 
9Ax 2464 2465 2466 2467 2468 2469 2470 2471 2472 2473 2474 2475 2476 2477 2478 2479 
9Bx 2480 2481 2482 2483 2484 2485 2486 2487 2488 2489 2490 2491 2492 2493 2494 2495 

9Cx 2496 2497 2498 2499 2500 2501 2502 2503 2504 2505 2506 2507 2508 2509 2510 2511 
9Dx 2512 2513 2514 2515 2516 2517 2518 2519 2520 2521 2522 2523 2524 2525 2526 2527 
9Ex 2528 2529 2530 2531 2532 2533 2534 2535 2536 2537 2538 2539 2540 2541 2542 2543 
9Fx 2544 2545 2546 2547 2548 2549 2550 2551 2552 2553 2554 2555 2556 2557 2558 2559 

AOx 2560 2561 2562 2563 2564 2565 2566 2567 2568 2569 2570 2571 2572 2573 2574 2575 
Alx 2576 2577 2578 2579 2580 2581 2582 2583 2584 2585 2586 2587 2588 2589 2590 2591 
A2x 2592 2593 2594 2595 2596 2597 2598 2599 2600 2601 2602 2603 2604 2605 2606 2607 
A3x 2608 2609 2610 2611 2612 2613 2614 2615 2616 2617 2618 2619 2620 2621 2622 2623 

A4x 2624 2625 2626 2627 2628 2629 2630 2631 2632 2633 2634 2635 2636 2637 2638 2639 
A5x 2640 2641 2642 2643 2644 2645 2646 2647 2648 2649 2650 2651 2652 2653 2654 2655 
A6x 2656 2657 2658 2659 2660 2661 2662 2663 2664 2665 2666 2667 2668 2669 2670 2671 
A7x 2672 2673 2674 2675 2676 2677 2678 2679 2680 2681 2682 2683 26A4 2685 2686 2687 

A8x 2688 2689 2690 2691 2692 2693 2694 2695 2696 2697 2698 2699 27~'O 2701 2702 2703 
A9x 2704 2705 2706 2707 2708 2709 2710 2711 2712 2713 2714 2715 2716 2717 2718 2719 
AAx 2720 2721 2722 2723 2724 2725 2726 2727 2728 2729 2730 2731 2732 2733 2734 2735 
ABx 2736 2737 2738 2739 2740 2741 2742 2743 2744 2745 2746 2747 2748 2749 2750 2751 

ACx 2752 2753 2754 2755 2756 2757 2758 2759 2760 2761 2762 2763 2764- 2765 2766 2767 
AOx 2768 2769 2770 2771 2772 2773 2774 2775 2776 2777 2778 2779 2780 2781 2782 2783 
AEx 2784 2785 2786 2787 2788 2789 2790 2791 2792 2793 2794 2795 2796 2797 2798 2799 
AFx 2800 2801 2802 2803 2804 2805 2806 2807 2808 2809 2810 2811 2812 2813 2814 2815 

BOx 2816 281 7 2818 2819 2820 2821 2822 2823 2824 2825 2826 2827 2828 2829 2830 2831 
Blx 2832 2833 2834 2835 2836 2837 2838 2839 2840 2841 2842 2843 2844 2845 2846 2847 
B2x 2848 2849 2850 2851 2852 2853 2854 2855 2856 2857 2858 2859 2860 2861 28"b2 2863 
B3x 2864 2865 2866 2867 2868 2869 2870 2871 2872 2873 2874 2875 2876 2877 2878 2679 

B4x 2880 2881 2882 2883 2884 2885 2886 2887 2888 2889 2890 2891 2892 2893 2894 2895 
B5x 2896 2897 2898 2899 2900 2901 2902 2903 2904 2905 2906 2907 2908 2909 2910 2911 
B6x 2912 2913 2914 2915 2916 2917 2918 2919 2920 2921 2922 2923 2924 2925 2926 2927 
B7x 2928 2929 2930 2931 2932 2933 2934 2935 2936 2937 2938 2939 2940 2941 2942 2943 

B8x 2944 2945 2946 2947 2948 2949 2950 2951 2952 2953 2954 2955 2956 2957 2958 2959 
B9x 2960 2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 297 11 2975 
BAx 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 299U 2991 
BBx 2992 2993 2994 2995 2996 2997 2998 2999 3000 3001 3002 3003 3004 3005 3006 3007 

BCx 3008 3009 3010 3011 3012 3013 3014 3015 3016 3017 3018 3019 3020 3021 302 .. 3023 
BOx 3024 3025 3026 3027 3028 3029 3030 3031 3032 3033 3034 3035 3036 3037 3038 3039 
BEx 3040 3041 3042 3043 3044 3045 3046 3047 3048 3049 3050 3051 3052 3053 3054 3055 
BFx 3056 3057 3058 3059 3060 3061 3062 3063 3064 3065 3066 3067 3068 3069 3070 3071 

_0-

Figure 66. Hexadecimal/Decimal Conversion Table (Part 3 of 4) 
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x = 0 1 2 3 

COx 3072 3073 3074 3075 
C1x 3088 3089 3090 3091 
C2x 3104 3105 3106 3101 
C3x 3120 3121 3122 3123 

C4x 3136 3131 3138 3139 
C5x 3152 3153 3154 3155 
C6x 3168 3169 3170 3111 
C7x 3184 3185 3186 3187 

C8x 3200 3201 3202 3203 
C9x 3216 3217 3218 3219 
CAx 3232 3233 3234 3235 
CBx 3248 3249 3250 3251 

CCx 3264 3265 3266 3267 
CDx 3280 3281 3282 3283 
CEx 3296 3297 3298 3299 
CFx 3312 3313 3314 3315 

DOx 3328 3329 3330 3331 
D1x 3344 3345 3346 3347 
D2x 3360 3361 3362 3363 
D3x 3376 3317 3378 3379 

D4x 3392 3393 3394 3395 
D5x 3408 3409 3410 3411 
D6x 3424 3425 3426 3427 
D7x 3440 3441 3442 3443 

D8x 3456 3457 3458 3459 
D9x 3472 3473 3474 3475 
DAx 3488 3489 3490 3491 
DBx 3504 3505 3506 3507 

DCX 3520 3521 3522 3523 
DDx 3536 3537 3538 3539 
DEx 3552 3553 3554 3555 
DFx 3568 3569 3570 3571 

EOx 3584 3585 3586 3587 
Elx 3600 3601 3602 3603 
E2x 3616 3617 3618 3619 
E3x 3632 3633 3634 3635 

E4x 3648 3649 3650 3651 
E5x 3664 3665 3666 3667 
E6x 3680 3681 3682 3683 
E7x 3696 3697 3698 3699 

E8x 3712 3713 3714 3715 
E9x 3728 3729 3730 3731 
EAx 3744 3745 3746 3747 
EBx 3760 3761 3762 3763 

ECx 3776 3717 3178 3719 
EDx 3792 3793 3794 3795 
EEx 3808 3809 3810 3811 
EFx 3824 3825 3826 3827 

FOx 3840 3841 3842 3843 
Flx 3856 3857 3858 3859 
F2x 3872 3873 3874 3875 
F3x 3888 3889 3890 3891 

F4x 3904 3905 3906 3907 
F5x 3920 3921 3922 3923 
F6x 3936 3937 3938 3939 
F7x 3952 3953 3954 3955 

F8x 3968 3969 3970 3971 
F9x 3984 3985 3986 3987 
FAx 4000 4001 4002 4003 
FBx 4016 4017 4018 4019 

FCx 4032 4033 4034 4035 
FDx 4048 4049 4050 4051 
FEx 4064 4065 4066 4067 
FFx 4080 4081 4082 4083 

4 

3076 
3092 
3108 
3124 

3140 
3156 
3172 
3188 

3204 
3220 
3236 
3252 

3268 
3284 
3300 
3316 

3332 
3348 
3364 
3380 

3396 
3412 
3428 
3444 

3460 
3476 
3492 
3508 

3524 
3540 
3556 
3572 

3588 
3604 
3620 
3636 

3652 
3668 
3684 
3700 

3716 
3732 
3748 
3764 

3780 
3796 
3812 
3828 

3844 
3860 
3876 
3892 

3908 
3924 
3940 
3956 

3972 
3988 
4004 
4020 

4036 
4052 
4068 
4084 

5 

307 
309 
310 
312 

314 
315 
317 
318 

320 
322 
323 
325 

326 
328 
330 
331 

333 
334 
336 
338 

339 
341 
342 
344 

7 
3' 
9 
5 

1 
7 
3 
9 

5 
1 
7 
3 

9 
5 
1 
7 

3 
9 
5 
1 

7 
3 
9 
5 

3461 
347 
349 
350 

352 

7 
3 
<} 

3541 
5 

7 
3 

355 
357 

358 
360 

9 
5 

3621 
363 

365 
366 
368 

7 

3 
9 
5 

3701 

371 7 
3733 
374 
376 

9 
5 

3781 
379 
381 
382 

384 

7 
J 
9 

5 
3861 
387 7 
3893 

390 
392 

9 
5 

3941 
395 

397 
398 
400 

7 

3 
9 
5 

4021 

403 1 
4053 
406 
408 

9 
5 

6 

3078 
3094 
3110 
3126 

3142 
3158 
3114 
3190 

3206 
3222 
3238 
3254 

3270 
3286 
3302 
3318 

3334 
3350 
3366 
3382 

3398 
3414 
3430 
3446 

3462 
3478 
3494 
3510 

3526 
3542 
3558 
3574 

3590 
3606 
3622 
3638 

3654 
3670 
3686 
3702 

3718 
3734 
3750 
3766 

3782 
3798 
3814 
3830 

3846 
3862 
3878 
3894 

3910 
3926 
3942 
3958 

3974 
3990 
4006 
4022 

4038 
4054 
4070 
4086 

7 8 9 A 

3079 3080 3081 3082 
3095 3096 3097 3098 
3111 3112 3113 3114 
3127 3128 3129 3130 

3143 3144 3145 3146 
3159 3160 3161 3162 
3175 3176 3177 3178 
3191 3192 3193 3194 

3207 3208 3209 3210 
3223 3224 3225 3226 
3239 3240 3241 3242 
3255 3256 3257 3258 

3271 3272 3273 3274 
3287 3288 3289 3290 
3303 3304 3305 3306 
3319 3320 3321 3322 

3335 3336 3337 3338 
3351 3352 3353 3354 
3367 3368 3369 3370 
3383 3384 3385 3386 

3399 3400 3401 3402 
3415 3416 3417 3418 
3431 3432 3433 3434 
3447 3448 3449 3450 

3463 3464 3465 3466 
3479 3480 3481 3482 
3495 3496 3497 3498 
3511 3512 3513 3514 

3527 3528 3529 3530 
3543 3544 3545 3546 
3559 3560 3561 3562 
3575 3576 3517 3578 

3591 3592 3593 3594 
3607 3608 3609 3610 
3623 3624 3625 3626 
3639 3640 3641 3642 

3655 3656 3657 3658 
3671 3672 3673 3674 
3687 3688 3689 3690 
3703 3704 3705 3706 

3719 3720 3721 3722 
3735 3736 3737 3738 
3751 3752 3753 3754 
3767 3768 3769 3170 

3783 3784 3785 3786 
3799 3800 3801 3802 
3815 3816 3817 3818 
3831 3832 3833 3834 

3847 3848 3849 3850 
3863 3864 3865 3866 
3879 3880 3881 3882 
3895 3896 3897 3898 

3911 3912 3913 3914 
3927 3928 3929 3930 
3943 3944 3945 3946 
3959 3960 3961 3962 

3975 3976 3977 3978 
3991 3992 3993 3994 
4001 4008 4009 4010 
4023 4024 4025 4026 

4039 4040 4041 4042 
4055 4056 4057 4058 
4071 4072 4073 4074 
4087 4088 4089 4090 

Figure 66. Hexadecimal/Decimal Conversion Table (Part 4 of 4) 
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B C D E F 

3083 3084 3085 3086 3087 
3099 3100 3101 3102 3103 
3115 3116 3117 3118 3119 
3131 3132 3133 3134 3135 

3147 3148 3149 3150 3151 
3163 3164 3165 3166 3167 
3179 3180 3181 3182 3183 
3195 3196 3197 3198 . -3199 

3211 3212 3213 3214 3215 
3227 3228 3229 3230 3231 
3243 3244 3245 3246 3247 
3259 3260 3261 3262 3263 

3275 3276 3277 3278 3279 
3291 3292 3293 3294 3295 
3307 3308 3309 3310 3311 
3323 3324 3325 3326 3327 

3339 3340 3341 3342 3343 
3355 3356 3357 3358 3359 
3371 3372 3373 3374 3375 
3387 3388 3389 3390 3391 

3403 3404 3405 3406 3407 
3419 3420 3421 3422 3423 
3435 3436 3437 3438 3439 
3451 3452 3453 3454 3455 

3467 3468 3469 3470 3471 
3483 3484 3485 3486 3487 
3499 3500 3501 3502 3503 
3515 3516 3517 3518 3519 

3531 3532 3533 3534 3535 
3547 3548 3549 3550 3551 
3563 3564 3565 3566 3567 
3579 3580 3581 35t12 3583 

3595 3596 3597 3598 3599 
3611 3612 3613 3614 3615 
3627 3628 3629 3630 3631 
3643 3644 3645 3646 3647 

3659 3660 3661 3662 3663 
3675 3676 3677 3678 3679 
3691 3692 3693 3694 3695 
3707 3708 3709 3710 3711 

3723 3724 3725 3726 3727 
3739 3740 3741 3742 3743 
3755 3756 3757 3758 3759 
3171 3172 3773 3774 3775 

3787 3788 3789 3790 3791 
3803 3804 3805 3806 3b07 
3819 3820 3821 3822 3823 
3835 3836 3837 3838 3b39 

3851 3052 3853 3854 3855 
3867 3868 3869 3870 3b71 
3883 3884 3885 3886 3087 
3899 3900 3901 3902 3903 

3915 3916 3917 3918 3919 
3931 3932 3933 3934 3935 
3947 3948 3949 3950 3951 
3963 3964 3965 3966 3967 

3979 3980 3981 3982 3983 
3995 3996 3997 3998 3999 
4011 4012 4013 4014 4015 
4027 4028 4029 4030 4031 

4043 4044 4045 4046 4047 
4059 4060 4061 4062 4063 
4075 4076 4077 4078 4079 
4091 4092 4093 4094 4095 



APPENDIX E: NAMES OF PROGRAMS AND MACROS 

Relocatable 
Library 
Module Name 

AORGZ 

Core Image 
Library 
Phase Name 

AORGZ 
AORGZ2 

Program Description 

Reallocate library 
limits 

Comments 

LORGZ must be on the system 
pack if this program is to 
be used. 

~------------+---------------~--------------------------~--------------------------
CORGZ CORGZ 

CORGZI 
CORGZ2 
CORGZ3 

Copy system 

1----------+---------+----------------1--------------- ---
CSERV CSERV Core image library 

service 
1--------------+----------------+-------------------------1------------------------

DSERV DSERV Directory service 
1-------------+-----------+---------------------1---------------------------

LORGZ LORGZ Condense libraries 
1-----------+---------+---------------------1------------- ----

MMAINT MMAINT 
MMAINI 
MMAIN2 

Macro library 
maintenance 

1------------+-------------+-----------------1-------------------------
MSERV MSERV Macro library service 

PSERV PSERV PUB table service 
1---------------+-------------+--------------------1------------------

RMAINT RMAINT Relocatable library 
maintenance 

I----------------'----------------+------------------------jf---------------------- -"- ----- -
RPGAAA RPGlOO 

RPGI02 
RPGl04 
RPGI06 
RPGl08 
RPGIlO 
RPGlll 
RPGl12 
RPGl15 
RPGl16 
RPGl18 
RPG12l 
RPG124 
RPG127 
RPG128 
RPG132 
RPG135 
RPG136 
RPG137 
RPG138 
RPG139 
RPG140 
RPG141 
RPG142 

Report Program 
Generator (part 1 
of 3) 

L-____________ ~ ______________ L_ __________________________ ~ ___________________________ _ 

Figure 67. Names of Programs (Part 1 of 4) 
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Relocatable Core Image 
Library Library Program Description Comments 
Module Name Phase Name 

RPGBBB RPG144 Report Program 
RPG147 Generator (part 2 
RPG148 of 3) 
RPG149 
RPG150 
RPG153 
RPG154 
RPG155 
RPG156 
RPG157 
RPG158 
RPG159 
RPG160 
RPG16l 
RPG163 
RPG164 
RPG169 

RPGCCC RPG17l Report Program 
RPG173 Generator (part 3 
RPG175 of 3) 
RPG176 
RPG178 
RPG180 
RPG18l 
RPG183 
RPG185 
RPG187 
RPG189 
RPG19l 
RPG193 
RPG195 
RPG196 
RPG198 

RSERV RSERV Relocatable library 
service 

SYSCMA** SYSCMA* Core image library 
maintenance 

SYSDMP** SYSDMP* Storage dump Must be cataloged in the 
core image library of the 
system pack. 

SYSEOJ** SYSEOJ* Job control Must be cataloged in the 
SYSBPD* core image library of the 

system pack. 

SYSLDR** SYSLDR* Linkage Editor Must be available for: 
SYSTXT* link-and-execute 
SYSESD* compile-and-execute 
SYSRLD* assemble-and-execute 
SYSXFR* SYSCMA program. 
SYSEND* 
SYSREP* 
SYSCTL* 
SYSINC* 
SYSPH1* 
SYSPH2* 
SYSENT* 
SYSMAP* 
SYSERR* 
SYSCMB* 

Figure 67. Names of Programs (Part 2 of 4) 
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~------------~----------------~-----------------------------r-----------------------------------Relocatable 
Library 
Module 
Name 

Core Image 
Library 
Phase 
Name Program Description Comments 

~--------------4----------------~-----------------------------+-----------------------------------
SYSOAl** SYSOAl* 

SYSOA2* 
SYSOBl* 
SYSOCl* 
SYSOC2* 

Master open/close Must be available for: 
AORGZ, CORGZ, Assembler, 
or logical IOCS OPEN. 

~------------~----------------~~----------------------------+-------------------------------.--

SYSOJl SYSOJl 
SYSOJ2 
SYSOJ3 
SYSOJ4 
SYSOJ5 

Direct access 
open/close 

Must be available if 
logical IOCS for direct 
access files is used. 

~------------~----------------~~----------------------------+----------------------------------
SYSOLA 

SYSOQA** 

SYSOLA 
SYSOLC 
SYSOLD 
SYSOLZ 

SYSOQA* 
SYSOQC* 
SYSOQD* 
SYSOQE* 
SYSOQH* 
SYSOQI* 
SYSOQO* 
SYSOQX* 

Indexed sequential 
open/close 

Consecutive 
open/close 

M.ust be available if 
logical IOCS for indexed 
sequential files is used. 

--
Must be available for 

AORGZ, CORGZ, Assembler, 
or if logical IOCS for 
consecutive files is used. 

~------------~----------------~I---------------------------+------------------------ --- -... - -
SYSOTO SYSOTO 

SYSOTl 
SYSOT2 
SYSOT3 
SYSOT4 
SYSOT5 
SYSOT6 
SYSOT7 
SYSOT8 
SYSOT9 

Tape open/close Must be available if 
logical IOCS is used to 
handle tape files. 

~-----------~-----------~-----------------------------+---------------------------------

SYSRSD SYSRSD 
SYSCPD 

Disk checkpoint/ 
restart 

Must be available for 
checkpointing and re­
starting programs on 
a checkpoint area on 
the system pack. 

~-----------~----------------~-----------------------------+------------------------------.--
SYSRST SYSRST 

SYSCPT 
Tape checkpoint/ 
restart 

Must be available for 
checkpointing and re­
starting programs on 
tape. 

~-------------4----------------~------------------------------+-------------------------------
SYSSTA** SYSSTA* 

SYSsup* 

System status 
report 

Supervisor 

Figure 67. Names of Programs (Part 3 or 4) 

Must be available for: 
AORGZ, Assembler, LORGZ, 
MMAINT, MSERV, RMAINT, 
RSERV, SYSCMA, and SYSLDR. 
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Relocatable 
Library 
Module Name 

Core Image 
Library 
Phase Name 

Program Description Comments 

ASSEMB ASSEMB* 
ZZZ8l5* 
ZZZ9l0* 
ZZZ920* 
ZZZ925* 
ZZZ30A* 
ZZZ31A* 
ZZZ32A* 
ZZZ33A* 
ZZZ3~A* 
ZZZ39A* 
ZZZ401* 
ZZZ403* 
ZZZ405* 
ZZZ406* 
ZZZ408* 
ZZZ4l0* 
ZZZ501* 

Assembler (Part 1 of 2) Both modules must be on the 
system pack, if programs 
are to be assembled. 

ZZZ56A ZZZ56A* 
ZZZ57B* 
ZZZ57A* 
ZZZ57C* 
ZZZ551* 
ZZZ60A* 
ZZZ61B* 
ZZZ62A* 
ZZZ62B* 
ZZZ63A* 
ZZZ65A* 
ZZZ66A* 
ZZZ66B* 
ZZZ67A* 
ZZZ68A* 
ZZZ70A* 
ZZZ71A* 
ZZZ72A* 
ZZZ73A* 
ZZZ75A* 
ZZZ76A* 
ZZZ77A* 
ZZZ772* 
ZZZ78A* 
ZZZ80Z* 

Assembler (part 2 of 2) 

Note: All items listed in the first column (Relocatable Library Module Name) are con­
tained in the relocatable library of the system pack supplied by IBM. 

The module name would be used in the following ways: 

1. As the operand of a JOB card when used with EXEC LOADER,R 

2. As the operand of a CATAL card (CATAL module-name,R) when cataloging from 
the relocatable library to the core image library. 

3. As the operand of an INCLUDE card when cataloging to the core image 
library via the INCLUDE function. 

* All items in the second column (Core Image Library Phase Name) which are marked with 
an asterisk (*) are contained in the core image library of the system pack supplied 
by IBM. All other items are in the relocatable library. 

**These items are key system programs which must be edited to run with the new Super­
visor when generating a new resident system . 

• Figure 67. Names of Programs (Part 4 of 4) 
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Macro 
Library 
Macro 
Name Description 

DTFSR Consecutive Processing Macros 
DTFST (plus CHNG, CLOSE, CNTRL, 
DTFSU DTFBG, DTFEN, GET, LBRET, 
DTFSV OPEN, PUT) 
DTFSW 
DTFSX 
DTFSY 
DTFSZ 
DTFTA 
DTFTC 
DTFTE 
DTFTG 
DTFTI 
DTFTK 
DTFTL 
DTFTM 
DTFTO 
DTFTQ 
DTFTS 
DTFTU 
DTFTW 
DTFTY 
DTFUA 
DTFUD 
DTFUE 
DTFUG 
DTFUI 
DTFUL 
DTFUM 
DTFUO 
DTFZA 
DTFZC 
DTFZE 
FEOV 
PRTOV 
RELSE 
TRUNC 

DTFDA Direct Access (DAM) Macros 
DTFDC (plus CLOSE, CNTRL, DTFBG, 
WAITF DTFEN, LBRET, OPEN, READ, WRITE) 

DTFIA Indexed Sequential (ISFMS) 
DTFIC Macros (plus CLOSE, DTFBG, 
DTFIG DTFEN, GET, LBRET, OPEN, PUT, 
DTFIH READ, WRITE) 
DTFIL 
DTFIM 
DTFIQ 
DTFIR 
DTFIS 
ENDFL 
ESETL 
SETFL 
SETL 

Figure 68. Names of Macros 

Macro 
Library 
Macro 
Name 

CHKPT 
COMRG 
DUMP 
EOJ 
EXIT 
FETCH 
IOCFG 
JBCTL 
MSG 
MVCOM 
RSTRT 
SEND 
STXIT 
SUPVR 
SYMUN 

CCB 
DTFPH 
EXCP 
WAIT 

CHNG 

CLOSE 

CNTRL 

DTFBG 

DTFEN 

GET 

LBRET 

OPEN 

PUT 

READ 

WRITE 

Description 

System Control Macros 

Physical I/O Macros 
(plus CHNG, CLOSE, LBRET, 
OPEN) 

Cornmon Macros 

Consecutive Processing and 
Physical IOCS 

Consecutive Processing, Direct 
Access, and Indexed Sequential 

Consecutive Processing and 
Direct Access 

Consecutive Processing, Direct 
Access, and Indexed Sequential 

Consecutive Processing, Direct 
Access, and Indexed Sequential 

Consecutive Processing and 
Indexed Sequential 

Consecutive Processing, Direct 
Access, and Indexed Sequential 

Consecutive Processing, Direct 
Access, and Indexed Sequential 

Consecutive Processing and 
Indexed Sequential 

Direct Access and Indexed 
Sequential 

Dir~ct Access and Indexed 
Sequential 
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INDEX 

A For Reply Required 26 
ACTION Card 81 
ALLOW WRITE Light 32 
AORGZ Program 50 
Assembler Program 33 

Assembler-and-Execute 43 
Control Cards 37-38 
Device Assignments 34 
I/O Units Used 35 
Label Cards Needed 39 
Operating Considerations 45 
Output Deck 40 
Output Listing 41-42 
Source Deck 36 

Assembling a Program 6 
ASSGN Card 9 

Format 76 
ATEOF Card 9 
Autotest Program 8 

Backup 72 
Obotaining 72 
Recreating with 74 

Binary, Decimal, and Hexadecimal 
Equivalents 93 

Binary to Decimal Conversion 91 
Binary to Hexadecimal Conversion 92 
BOS Backup 

Obotaining 72 
Recreating a System with 74 

Card Formats 
Job Control 76 
Linkage Editor Input 81 
Program Control (Librarian) 85 

Carriage Tape 46 
CATAL Card 85 
Catalog Function 

Core Image Library 67 
Macro Library 59 
Relocatable Library 64 

Checking and Writing Labels 7 
Checkpoint Area 

On the System Pack 13 
Coded Messages (MSG Macro) 26 
Communication 

From the System 26 
To the Problem Program 30 
To the System 29 

Concepts 5 
Condense Function, LORGZ 58 
Condense Libraries Program 58 
CONDS Card 85 
CONFG Card 9 

Format 80 
Console 

Operator-initiated Message via 30 
Operator Reply via 28 

Console Information 30 
Displaying 32 
Storing 32 

.106 

Control Cards 
Assembler 37-38 
Job Control 76 
Librarian (Program Control) 85 
Linkage Editor 81 

Conversion Tables 
Binary to Decimal -91 
Binary to Hexadecimal 92 
Decimal/H~xadecimal 95 
BBCDIC 88 

Copy Function, CORGZ 51 
COPYS Card 85 
Copy System Program 51 
Core Image Library 11 
Core Image Library Maintenance Program 67 
Core Image Library Service Program 52 
CORGZ Program 51 
CSERV Program 52 

DATE Card 9 
Format 79 

Decimal, Hexadecimal, and Binary 
Equivalents 93 

Decimal/Hexadecimal Conversion 95 
DELET Card 85 
Delete Function 

Core Image Library 67 
Macro Library 59 
Relocatable Library 64 

Device Assignments 10 
AORGZ 50 
Assembler 34 
CORGZ 51 
CSERV 52 
DSERV 54 
LORGZ 58 
MMAINT 59 
MSERV 60 
PSERV 62 
RMAINT 64 
RSERV 65 
SYSCMA 67 
System Programs 17 

Directory 11 
Phase 12 
System 12 
Transient 12 

Directory Service Program 54 
Displaying Information from Main Storage 32 
DISPLAY Key 32 
Display (Print) Function 

Core Image Library 52 
Directory 54 
Macro Library 60 
PUB Table 62 
Relocatable Library 65 

DISPLAY STOR SEL Dial 32 
DLAB Card 9 

Format 78 
DSERV Program 54 
DSPCH Card 86 



DSPLY Card 86 

EBCDIC (Extended Binary Coded Decimal 
Interchange Code) 88 

END Card, Linkage Editor Input 81 
END Card, Program Control 86 
ENTRY Card 81 
Error Codes 

Byte 32 28 
Bytes 18-10 28 
Byte 32 28 
Bytes 18-10 28 
Message (MSG) Macro 26 

ESD Card 81 
EXEC Card 9 

Format 80 
Extended Binary Coded Decimal 

Interchange Code 88 
Extent 7 

File Label 7 
FILES Card 9 

Format 77 
Formats, Card 

Job Control 76 
Linkage Editor Input 81 
Program Control 85 

Generating a System 68 

Header Label 7 
Hexadecimal, Decimal, and Binary 
Equivalents 91 

Hexadecimal/Decimal Conversion 95 

INCLUDE Card 82 
Initial Program Loading (IPL) 8 
input/Output Control System 7 
IOCS 7 
I/O Device Assignment 10 
IPL 8 

On the System Pack 12 
IPL Procedure 15 

JOB Card 9 
Format 76 

Job Control 8 
Operator Instructions to 17 

Job Control Cards 9 
AORGZ 50 
Assembler 34 
CORGZ 51 
CSERV 52 
DSERV 54 
Format of 76 
LORGZ 58 
MMAINT 59 
MSERV 60 
PSERV 62 
RMAINT 64 
RSERV 65 
SYSCMA 66 

Label Control Card Area 13 
Labels, Checking and Writing 7 
Librarian 11 

Program Control Cards 85 
Library 

Definition of 11 
Directory 11 
Core Image 11 
Macro 11 
Relocatable 11 

Library Programs 46 
AORGZ 50 
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