
















































































































































































































Job Control Statements 

Device assignments are normally given at 
system generation time. If, however. these 
assignments were not given at that time or 
if you wish to alter any of the assign­
ments, ASSGN job-control statements as 
shown below may be used to make the desired 
assignments. 

�r�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~�-�-�-�-�l� 
1// JOB �~�S�S�E�M�B� Required if the I 
lor source program is to I 
1// JOB ASSEMB.p.- be assembled only. I 
I name Required if the I 
I assemble-and-execute I 
I function is to be I 
I used. (OPS only). I 
�~�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�1� 
1// DATE ••• Required if the I 
I assembly is the first I 
I job in the system I 
I run. I 
�~�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~� 1// �~�S�S�G�N� �S�Y�S�L�O�G�,�.�~�.� �O�p�t�i�o�n�a�~�.� I 
I Ref ers to the I 
I printerJ which lists ! 
I job control state- ! 
I ments if you include I 
I a LOG �~�o�n�t�r�o�l� I 
I statement. I 
�~�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~� 
1// ASSGN SYSLST, ••• Required. I 
I . Refers to the I 
I printerJ which printsl 
I the program listing I 
I and_ other I 
I information. I 
�~�-�-�-�-�-�-�-�~�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~� 
III ASSGN SYSIPT, ••• Required. 
I Refers to the 
I 
I 
J 
I 
I 
il 
I 
I , 

card reading device 
(or magnetic tape 
dri ve) (OPS only) 
on which the program 
control statements 
(if any):, the 
Assembler source 
program, and (if card 
input) an end-of-file 

I card are read. 
�~�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�1� 
1// ASSGN �S�Y�S�O�P�T�~� ••• Required if an objectl 
I pro3'ram is to be I 
I produced in cards or I 
I on ma3'netic tape. I 
I Refers to the card I 
I punchin3' device or I 
I magnetic tape drive I 
I on which the object I 
I program is to be I 
I produced. I 
�~�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~� 
1// ASSGN SYSOOO, ••• Required. Refers to I 
I the disk (tape) drivel 
I containing workfile1. I L _________________________________________ J 

r-----------------------------------------, 
III �A�S�S�G�~� SYS001, ••• Required. I 
I rps: Required. I 
I DPS: Required if two I 
I workfiles are used 1 
I see (AwORK). Refers I 
I to the disk (tape) I 
I drive containing I 
I \\lorkfil e2. I 
�~�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~� 
I rps I 
III ASSGN SYS002, ••. Optional. �~�o�r� I 
I literals. �~�a�y�b�e� same i 
I as for SYSOPT. I 
�~�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~� 
�~�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~� 
I OPS I 
If I VOL SYSOOO,wORK1 Required fJr I 
1// DLAB ••• workfile 1. I 
11/ XTENr ••• I 
I I 
1// VOL �S�Y�S�0�0�1�~�W�O�R�K�2� Required if two I 
IIIDLAB ••• workfiles are used. I 
III XTENr .... (See AWORK). I 
�.�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~� 
�.�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~� 
III EXEC Required. I L _________________________________________ J 

Prog ram Con tro 1 Sta temen ts 

Program control statements are supplied for 
use by the Assembler program. rhese state­
ments indicate which of the Assembler pro­
cessing options the Assembler �~�r�o�g�r�a�m� is to 
perform or �p�r�o�v�i�d�e�~� The Assembler control 
statements are: 

• AWORK - Assembler Work File statement, 
• AOPTN - Assembler Option statement, 
• ICTL - Input Format Control statement, 
• ISEQ - Input Sequence Checking statement 

The AWORK statement is used for the disk­
resident Assembler only. All four control 
statements have the same format as Assembler 
language instructions. AOPTN, AWORK, ICTL, 
and ISEQ appear in the operation field, 
while the various options are specified as 
operands. 

�~�W�O�R�K� - ASSEMBLER WORKFILE srArEMENr 

An AWORK statement indicates the nunber of 
work areas the OPS Assembler is tJ use in 
processing source-program statements. rhe 
Assembler can use either one or two \\lork 
areas. Two work areas are provided only if 
two disk drives are available. In this 
case, one work area can be assigned tJ each 
disk drive. Usin3' two \\lork areas on separ­
ate disk drives shortens the proces3ing 
time required by the Assenbler. 
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The format of the AWORK statement is: 

r----T---------T--------------------------, 
jNamej Operationj Operand i 
~----+---------+--------------------------~ 
I I Ai-10RK I n I L ____ ~ _________ ~ __________________________ J 

The ~WORK statement requires one 
operand(n} ~hich must be either the digit 1 
or the digit 2. If the digit 1 appears as 
the operand, the Assembler assumes one work 
area. If the digit 2 is used, the Assembl­
er assumes two work areas. If no ~WORK 
statement is provided~ thp- ~ssp-mbler 

assumes one work area~ 

~ work area must always be assigned to a 
disk area consisting of contiguous storage 
positions. This is accomplished by using 
the proper job-control (XTENT) statements. 
For details concerhing XTENT statenents, 
refer to the SRL publication !!!~_§t.~~~/3§'Q 
~~g~!_~Q,_Qi§~_~EQgE~~~ing_§y§~~~L_~2~~E2! 
~~Evi~E29~m§, Form GC24-9006. 

The AWORK statement must precede any 
~OPTN ~tatements used and the source 
statements. 

AOPTN (ASSEMBLER OPTION) STATEMENTS 

AOPTN statement(s) may be used if the norm­
al ~ssembler output is to be altered. 
AOPTN statement(s). must be written preced­
ing any other source-program statements, 
even an ICTL statement. Figure 16 shows 
the option indicators that can be used. 

The normal Assembler output consists of 
two major files: the object program and 
program listing. The object progran con­
sists of three types of information: the 
External Symbol Dictionary (ESD), rext 
(rXT). and the Relocation Dictionaty (RLD). 
The program listing consists of five lists 
of information: ESO listing, source and 
object program listing, RLD listing, error 
listing~ and symbol table. 

The format of the AOPTN statement is: 

r----T---------T--------------------------, 
INamelOperationlOperand I 
~----+---------+--------------------------~ 
I ~AOPTN loption ~ymbol(s) I ~-___ ~ _________ L __________________________ J 

The option(s) that may be supplied in 
the AOPTN statement are shawn in Figure 16; 
each option is identified by a symbol which 
is used in the AOPTN ~tatement. Each 
option of the AOPT~ statement may be speci­
fied in a different AoprN statement, or 
they may appear as mUltiple operands 
(separated by commas) in a single 
statement. 
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r---------T-------------------------------, 
jOPTION i MEANING i 
I SYMBOL I I 
t---------t-------------------------------i 
I~ODECK IObject program (ESD, TXr, and I 
I IDT.n .:1:::0+-:::0' n ..... +- " .... '"'~",..Q.;! ; '" ,...:::o .... ~'" I • I ""~LJ' '-&'""'-"""'""", I..I.\J'- t',L,....,,,,,\A.VC'-A .£.L.l __ .L,\,A..,J I 

lor tape. (Their appearance in I 
Ithe program listing is not I 

. ! affected. ) ! 
~--=======+=================~----~========1 
I NOESD INa ESD data will appear in the I 
I lobject program or the pr~gran I 
I Ilisting. I 
~---------t-------------------------------1 
'NORLD INO RLD data will appear in the I 
I lobject program or the pr~gran I 
I I listing. Tnus, the object pro-I 
I Igram will be absolute. I 
~-~-------+-------------------------------~ 
I NOLIST IThe program listing Nill not I 
I I appear. (A statement indicat- I 
j jing the number of errors in thei 
i jprogram willJ however, be i 
I I printed.) I 
.---------t-------------------------------~ 
I NOERR IThe error listing will n~t I 
I lappear in the program listing. I 
I leA statenent indicating the I 
I Inumber of errors will, ho~ever,! 
I I be printed.) I 
~---------+-------------------------------i 
jNOSYM INeither a rable of Defined Sym-I 
I I boIs nor a Crossreference List I 
I Iwill appear in the program I 
I I iisting. I 
~---------+~------------------------------i 
INOVERIFY*IIntermed~ate write ~perations I 
I Ion disk are not verified. t 
.---------+-------------------------------~ I CROSSREF*I A cross-reference lis,ting will I 
, lappear instead of the symbol I 
I Itable listing. The cr~ss- I 
I Ireference listing contains all I 
f Ithe symbols used in the pr~graml 
I land the number of the statementl 
1 I in which th.ey were used (see I 
I I Appendix G). f'!Q!:~E- The total I 
I Inumb~r of symbol definitions I 
I land references must not exceed I 
I 112,288. I 
~-------~ ·t-------------------------------~ 
ILITERAL**ILiterals will be processed. Ifl 
I ILITERAL is onitted, literals I 
I Iwill not be processe1. 1 
I I~Q!:~: The user must be sure hel 
! Ihas enouqh tape units for lit- I 
~ leral processing. I 
.---------t------------~------------------~ 
I ENTRY IAn ENTRY car1 ~ill be produced I 
I lat the end of the ~utput text. ~ L _________ ~ _______________________________ J 

* For the disk-resident Assembler only. 

** For the tape-resident Asseffible~ only. 
(Not required for DPS.) 

Figure 16. AOPTN Car:'! Option Indicators 



Note: NG object deck will be produced in 
case of the LI~IT EXCEEDED error regardless 
of the option specified. (See ~EE§~Qi!_~~ 
~~~~~~!~E_Qi~~~Q~£i£ __ ~~~~eg~~). H~~ever, 
a listing will appear. 

The AOPTN statements must precede the 
s~urce statements and follow the A~ORK sta­
tement., if any. 

ICTL -- INPUT F~RMAT CONrROL 

The I~TL instruction allows you to alter 
the normal format of your program state­
ments. An ICTL instruction statement, if 
any, must precede all other statements in 
the source program except the AWORK and 
AOPTN' statements., if any, and must not. be 
used more than once. Only the following 
two formats of the IcrL instruction are 
allowed: 

either: 

r-----T-----------r-----------------------, 
IName I ~perationl ~perand I 
~-----+-----------+-----------------------~ 
IBlankl I~TL I 25 I l _____ L ___________ L _______________________ J 

or: 

r------T-----------T----------------------, 
IName I Operation I Jperand I 
~------+-----------+----------------------~ 
IBlank I ICTL I 25,71,38 I 
l ______ L ___________ L ______ ----------------J 

In the first case, the operand specifies 
that the begin column of the coding format 
is 25. Since the end column is not speci­
fied, it is assuwed to be column 71. No 
continuation lines are permitted. 

In the second case, the begin c~lunn is 
~olumn 25, the end column is column 71, and 
the continue column for macro instructions 
is column 38. 

Non-standard operand specificati~ns 
other than the two above are not alloNed. 

ISEQ -- INPUT SEQUENCE CHECKING 

The ISEQ instruction is used t~ che=k the 
sequence of input cards. The format of the 
ISEQ instruction statenent is as f~llows: 

r-----T----------T------------------------l 
IName IOperation IOperand I 
~-----+----------+------------------------~ 
IBlanklISEQ ITNO decimal values ~f I 
I I Ithe form l,r; or blank I l _____ L __________ L ________________________ J 

The operands I and r, respectively, spe­
cify the leftmost and rightmost columns of 
the field in the input cards to be checked. 
Operand r must be e1ual t~, or greater 
than~ operand 1. Operand I must be greater 
than 72. The field specified by ~perands I 
and r must not be greater than seven bytes. 

Sequence checking begins with the first 
card following the ISE2 statement. 2om­
parison of adjacent cards makes use of the 
eight-bit internal collating se1uen=e (see 
Appendix J). The input cards are said to 
be in sequence if the value in the columns 
checked in the second card is greater than 
or equal to that of the first card. If a 
statement is found to be out of se1uence a 
warning is given but no error message 
appears in the 1iagnostics- listing. 

An ISEQ statement with a blank operand 
terminates the checking operation. The 
next ISEQ statement initiates a neN che=k. 

Sequence checking is only performed on 
statements containe1 in the s~urce ?r~gran. 
Statements generated by a macro instruction 
are not checked for se1uence (see A??enjix 
J) • 
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Cataloging a Macro Definition 

The macro library is maintained by the 
Macro Maintenance Program (MMAINT).- Use 
this proqram to add or delete ~nv number of 
macro-deiinitions to or from the~macro 
library. 

Job Contro I Statements (DPS) 

The job control statements required for a 
MMAINT run are: 

r-----------------------------------------, 
1// JOB MMA.INT Required. I 
~---------------=-=-----------------------i 
III DArE ... Required if first ; 
I job after IPL. I 
~-----------------------------------------~ 
1// ASSGN SYSLOG, ••• Optional. 1 
~-----------------------------------------~ 
1// ASSGN SYSLST, ••• Optional. 1 
~-----------------------------------------~ 
1// A.SS3N SYSIPT, ••• Required. I 
~-------~---------------------------------~ 
1// VOL SYSIPT,SYSIF Required only if I 
I SYSIPT 1 
I//DLA.B ••• Required refers I 
I to a I 
1// XTENT ••• Required disk drive. I 
~-----------------------------------------~ 
~// EXEC Required. I L _________________________________________ J 

Job Control Statements (TPS) 

The job control statements requirej f~r an 
MMA.INT run are: 

r-----------------------------------------, 
j// JOB MMA.INT Required. I 
~-----------------------------------------~ 
1// DATE ••• Required if first 1 
1 job after IPL. 1 

~--~--------------------------------------f 
1// ASSGN SYSLOG, ••• Optional. I 
~-----------------------------------------~ 
1// A.SS3N SYSLST, ••• optional. I 
~-----------------------------------------~ 
1// ASSGN SYSIPT, ••. Required. I 
~-----------------------------------------~ 
1// A.SS3N SYSOOO Work tape. 1 
~-----------------------------------------~ 
1// EXEC Required. I L _________________________________________ J 
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Program Control Statements 

'THe program control statenents re:]:uir-e:i t:> 
catalog a macro definition in source format 
are: 

r-----------------------------------------1 
I / / CATA.L I 
t-----------------------------------------~ 
I // END I L _________________________________________ J 

You may use any number of macro Jefini­
tions in a MMAINT run, but each macro defi­
nition must be preceded by a // 2A.T~L sta­
tement and the last definition must be fol­
lowed by the // END statement. 

For other (optional) progran cJntrJl 
statements see the SRL publicatiJns IBM 
§y§~~~~~~Q_~Qi~!_~QL_Qi~~_~~Q3~~~~i~~=~~~= 
~~~L_~2~~E2!_~~9_~§~~i£~_E~Qg~~~~, FJrn 
3224-9006, or I~~_~y~~~~~l~~_~Q~~!_~~L_r~Q~ 
~rQgr~~~!Qg_§i~~~~L_£QQ~~Q!_~Qg_§~~~!£~ 
~E2gE~~' Form 3C24-9000. 



If listing is specified, a list is prin~ed 
during the assembly run. rhe form of the 
lists and the t~pe of infor~ation c8ntained 
therein are shown in ~ppendix G. 

~Q~£~_~IQ~E~~_~gg_Q~~~_~h~~~!gg 
(~ssembler) -----------
Diagnostic messages are printed if inco­
rrectly coded instructions are detected by 
the Assembler program during an asse~bly 
run. Both the number of the related 
source-program statement and the acti8n 
taken by the ~ssembler program are printed 
together with each message. If more than 
one error is detected within a source­
program statement, the diagnostic messages 
for all errors detected are listed. rhe 
~ssembler program then takes the action for 
the severest error detected, and the appro­
priate action is printed with the diagnost­
ic messages. 

Notification of the types of ~ssembler 
actions that may occur during an assembly 
run are listed below in the order of their 
severity with the severest t~pe first: 

~SSEMBLY IN ERROR (~IE) 

The userfs program cannot be executed. The 
assembly run is completed, but only diag­
nostic messages preceding the AlE message 
may be considered valid. 

ST~TEMENT TRE~TFD AS COMMENT (STC) 

Output Listings 

STATEMENT INCOMPLErELY ASSEMELED (SIA) 

If the statement is a machine i~stru~tion, 
the stor~ge area required for the instr~c­
tion is reserved and filled with zeros. 

srArE~ENr ASSEMBLED (S~) 

rhe individual di~gnostic mess~ges ~re 
listed in Appendix H. 

A diagnostic message is added to an inco­
rrect statement. Only one error can be 
detected within a statement. 

If an error bas been detected within a 
macro definition, sequence synbols are not 
processed and the m~cro definition is not 
catalogued. If an error bas been detected 
within a prototype statement, the macro 
definition is not checked for further 
errors. 

The TPS macro maintenance progr~m performs 
a check to determine whetner the c~ntents 
of columns 73 through 80 of a statement are 
out of sequence. In case 8f a sequence 
error, the statement is flagged with the 
letter S. If no other errors are contained 
in the macro definition, it is ~~talogued. 

The individual ji~gnostic mess~ges ~re 
listed in Appendix I. 
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Language Compatibility 

rhe IBM System/360 ~odel 20 DPs/rps 
~ssembler and macro Languages are closely 
patterned after the Basic Proarammina Suo­
port (BPS) and Disk anj Tape operati~g Sys­
tems (DOS/TOS) ~ssembler and macro lan­
guages except where differences in machine 
design require specific instructions for 
Model 20. These differences are as 
follows: 

• rhere are seven ~ojel 20 machine 
instructions that are not contained in 
the instructions sets of higher System/ 
360 mojel s: 
CIO, KIO, rIJB, SPSW, Ol\C 07\CD uno 

.l..Jrl,U, .l..Jr'1 ...... L\.' J.~1. L'. 

If programs that were written for the 
Model 20 are to be executed on higher 
System/360 models, the use of these 
instructions can be avoided as follows: 

a. 210, XIO, TIOB, anj SPSW instruc­
tions may be avoided by using Ioes 
macro instructions for input/output 
operations. 

b. B~S and B~SR instructions nust be 
replaced by B~L and B~LR, respec­
tively, with consideration given to 
the functional differences between 
Model 20 and higher System/360 
models. 

~ HPR instructions must be replace5 
by branch instructions. 

• The Mojel 20 Program status Worj (PSW) 
has a length of only four bytes. 

• The Mojel 20 Channel Command worj has a 
length of only 6 bytes and must be 
aligned at a half-word boundary. The 
Model 20 Assembler instruction is DCCw 
insteaj of CCW. The use of the DCCW 
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instruction may be avoijed by using 
102S. 

• rhe number anj length of Mojel 20 regis­
ters differ from higher System/360 
rnodel::; • 

a. Model 20 has only eight registers 
(8-15). In addition, it has eight 
pseujo base registers (J-7) Nith 
fixed contents. rhe pseudo base 
registers contain 0, 4096, 8192, 
12288, 16384, 20480, 2lJ.576, anj 
28672, respectively, thus permit­
ting direct addressing. 

b. ~odel 20 registers have a length of 
::>nly 2 bytes. 

~Q~g: y-type address constants two bytes 
in length must not be specifiej for Systen/ 
360 models having a storage capacity of 
more than 65535 bytes. No y-type constants 
must be usej in prograns to be executej 
under control of the Operating System/360. 

Programs written in the Model 20 Basic 
Assembler language can be assembled by the 
Model 20 DPs/rps ~ssembler program unless 
blank operanjs are usej in Assembler or 
machine instructions. 

rhe instructions L2L~, L2LB, 3BL~, 3BLB, 
and 3BLC which are jiscussej in the Jisk 
and Tape Operating Systens, Assenbler Spe­
cifications are ignored. The use of L2L2 
is illegal be~ause local SEre sy~bols are 
not alloNed. 

The relationships between the injivijual 
Assembler languages are as shOwn in ~ppen­
dix F. 



Absolute Address: 
l~--~n-address-that is permanently assigned 

by the machine designer to a storage 
location. 

2. A pattern of characters that identifies 
a unilue storage location without 
further modification. 

Access Method: Any of the data management 
techniques available·to the user for 
transferring data between main sTorage and 
an input/output device. 

~ccess Time: 
~--The-fime interval between the instant 

at which data is called for from a 
storage device and the instant delivery 
is completed# i.e.~ the read time. 

2. The time interval between the instant 
at which data is requested to be stored 
and the instant at which storage is 
completed, i.e., the write time. 

~ddress: 
1.--An-identification (name, label, or 

number). for a register~ location in 
main storage, or any other data source. 

2. ~ny part of an instruction that speci­
fies the location of an operand for the 
instruction. 

3. (v.t.) In BSC~ IOCS a technique by 
which the CPU prepares a remote station 
to receive a message. 

~~9;:'~~2._£Qns!:.~!!~: A value. ,or an expres­
S10n representing a value, interpreted as a 
main storage address. 

~llocate: To assign storage locations or 
areaS-of storage for a specific job. 

~llocated Variable: A variable with which 
storage has been-associated. 

~lEb~~~~i£_~E~!~£~~!: Any of the charac­
ters #. $, @, and the characters of the 
alphabet (A through Z). 

Al~ernate Drive: When two drives are given 
for-one-multi~volume file, the first drive 
is the primary drive anj the second drive 
is the alternate drive. rape reels or disk 
packs are mount~d such that the first is on 
the primary drive, the second on the 
alternate drive, the third on the primary 
drive, etc. 

Arithmetic Data: Numeric values used in 
arithmetic-operations (add, subtract. mul­
tiply, and divide). 

~;:.ithmetic~2~rator~: 
operators (+ and -) or 
(+, -,*, /, anj **). 

+ = plus / 
minus ** 

* = mult:.iply 

Glossary 

Any of the prefix 
the infix operators 

divide 
raise to a pOwer 

~~£~~Q!~g_Q!Q~f: A sequence of records 
such that the control fields of each suc­
cessiVe recori collate equal to or higher 
than those of the preceding record. 

ASCI!: See USASCII. 

~~~ble: To prepare a machine-Ian~uage 
program from a symbolic-language program by 
substituting absolute operat iOrl codes f:,r 
symbolic operation codes anj absolute or 
relocatable addresses for symbolic 
addresses. 

~§§~m~!~~~9=§~~£~1~: A job setup which 
provides. for an assembly of a source pro­
gram followed immediately by the execution 
of the assembled program. 

Assemble-and-Go: See Assenble-3.nd-~xecute. 

Assembler: A program that assenbles. 

~~~~mQ!~;:'_~~!!~~~~~: ~ symbolic language 
(used to write source programs) which 
enables the programner to use. all nachine 
functions as if he were cod'ing in machine 
language. 

~~~fi2ut~: A characteristic; for example, 
attributes of data include record length, 
record format, data file nane, associated 
device type and volume ijentification, use, 
creation date, etc. 

~~£~~2_~n9_B~~!:.Q!~_~fQ9~~]_1~~£~~~~: A DPS 
service program that can be used to 

1. create a backup tape from one or more 
disk files ani one or more card files, 

2. create a backup disk from one or more 
disk files, and 

3. restore each backup file to its origin­
al medium. 

4. Chan~e the volume and file serial 
numbers. 

Base: 
l~--A reference. value. 
2. A number that is multiplied by itself 

as many times as indicatej by an 
exponent. 
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3. the number system in terms of which a 
value is represented. Examples: tne 
decimal base (ten), the binary base 
(twoi, the hexa~ecimal base (sixteen). 

~~~~_~~g£~~~: A given address fron which 
an effective address is derived by combina­
tion with a relative address. (See 
Dis(?lacement). 

Bi~EY: 
1. ~ characteristic or property involving 

a selection, choice, or condition in 
which there are two possibilities. 

2. The numeration system with a r~dix of 
two. 

~!na£y_~~~ed_~~£!~~l: ~ jecimal notation 
in which the individual jecimal di~its are 
each represented by a group of binary 
digits, e.g., in the 8-4-2-1 binary coded 
decimal notation, the number twenty-three 
is represented as 0010 0011 whereas" in 
binary notation, twenty-three is repre­
sented a's 10111. 

BinarY_Digit: The smallest unit of infor­
mation. It can have either of the two 
binary values zero or one. 

~i~~£Y_§~~f£~: A search in ~hich a set of 
items is divided into two parts, where one 
part is rejected, and the process is 
repeated on the accepted part until the 
item with the desired property is found. 

Bit: See Binary Digit. 

Buffer: ~n area in main storage used as 
Intermediate storage in I/O operations. 
Durinq input. data is read into a buffp.r, 
during output, data is written fron a 
buffer. 

gy~~: rhe smallest addressable unit of 
inf6rmatibn in System/360. Every byte con­
sists of eight bits, each having a value of 
zero or one. 

£~!~-R~~!~~g!_§~§!~~: Consists of the card 
control programs: Initial Program Loader~ 
(Basic) Monitor, and Job Control. Used for 
the execution of object programs contained 
in punched cards. 

~alog: Cv.t_1 The ~ction of including 
an object program or program phase in the 
core-image library as a temporary or a per­
manent entry. 

gh~!~!gg: ~ record retrieval technique. 
The control irifozmation contained in 
records of one (the chaining) file is used 
to access a record in another (the chained) 
file. The chained file must be organized 
indexed-sequentially. 
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Character: 
l~--One-of a set of elenentary signals 

which may incluje jecimal jigit3 0 
through 9, the letters A through Z~ 
punctuation marks and any ~ther symbols 
acceptable to a computer for readin~, 
writing~ or storing. 

2. An 8-bit (l-byte) code that can be 
manipulatej in main stora;e= 

Character s~t: ~n ordered set ~f unique 
representatIon called characters. 

~~~I~!: See Core-Ima~e Maintenance 
Program. 

Code: 
i:---ev.t.) To represent jata ~rnachine 

instructions in a symbolic form that 
can be accepted by an appr~?riate pro­
cessor program. 

2. Machine instructions produced on the 
bases of cojej instructions (see object 
program). 

£Qll~tig~_seg~~g£~: The relative ~rder of 
characters on which a sort or merge is 
based. 

~2~~~n~: A string of characters used for 
documentation. 

£Qmm~g!£~~iQg_Eg~!Q~: ~n area of the 
(Basic) Monitor. Contains date, st~rage­
capacity specification, UPSI byte, user 
areas 1 and 2r program-nane area, anj 
various control bits used by the system. 
Provides for intra-program and inter .. 
program communication. 

COmE!l~~~gQ~§~~~~t~: A j~b setup which 
provides for a compilation ~f a source pr~­
gram followed immediately by the execution 
of the compiled program. 

ComRil~: A program which translates a 
program Nritten in a problen-orientej eRP;, 
PL/I~ etc.) language into object coje. 

~Q~e!lg£_~Q~~£Ql_~~~!g~~g~: Anyone of the 
control statements in the input strean that 
defines the requirenents and options of a 
job to the compiler. 

Concatenation: The operation that connects 
two-character strings in the orjer inji­
cated to form one string whose length is 
equal to the sum of the len~ths of the two 
strings. 

~QQ~~Ql_~£Q~£~~~: ~ set of pro~rams which 
provide the management functions necessary 
for continuous operation of a c~nputing 
system. 



CO~iEQ1_§~£iiQu: The smallest unit of a 
program that can be separately assembled or 
compiled. All elements of a control sec­
tiqn are in constant relationship to each 
other. 

control Statement: Any of the statements 
in the inpur-to a specific job that define 
the re~uirements of the job or its options. 

Conversion: The process of changing from 
one-form-;f representation to another. 

£Q~Y~l~~~!~~~EQgEe~_l£Q~~!~~: A DPS 
service program"used to copy the system 
file stored on the syst~m disk pack onto 
another disk pack. 

CO~l~~~~~2~ PrQgE~~: ~ TPS service 
program contained in punched cards. Copies 
user·s tape-resident system from one tape 
onto another. 

£Q!~=!~~9.~_Q!E~£~2El:. ~ A table on the sys­
tem disk pack used as directory to the pro­
gram (core-image) library. Each directory 
entry contains ~nformation about a program 
phase and its location in the library. 

~QE~=!~eg~_fQE~e:!:: A data ,format identical 
to that used in main storage. Programs or 
program phases stored in the core-image 
library constitute data in core-image for­
mat. Such programs or program phases are 
ready for direct loading from the core­
image library into main storage. 

~QE~=!~~g~_~i£E~EY: An external-storage 
area containing the Job Control program, 
other IBM-supplied programs (except the 
[~asic] Monitor and the IPL). and user 1 s 
problem programs. Permits retrieval of 
programs or program phase by the Monitor. 

Cu~-I~~g~_~~!~i~~e~£~_E!QgEe~: A system 
service program. Updates the core-image 
library and directory. Is used to add and/ 
or replace and/or delete phases and the 
(Basic) Monitor. 

Core-Ima~rogra~: A system service pro­
gram that permits the printing l writing 
and/or punching of one or more entries of 
the core-image library. 

CPS!§: See Copy system Tape Program. 

£§.§g~: See Core-Image Service Program. 

Data: 
~A representation of facts, concepts, or 

instructions in a formalized manner 
suitable for communication, interpreta­
tion l or processing by humans or by 
automatic means. 

2. Any representations such as characters 
to which meaning is, or might bel 
assigned. 

Data File: 
treated-as 
of several 
scribed by 
system has 

A collection of related records 
a unit consisting of data in one 
prescribed arrangenents and de­
control information to which the 
access. 

Q~~~~Q!mat Item: Specifications in the 
program that ~escribe ~ata items in the 
stream. Such data items may be characters 
or arithmetic values in character form. 

Data Transmission: The sending of ~ata 
from an external storage device to nain 
storage and vice~versa. 

Decimal: The number system based on the 
value-io. 

Q~ci~~1-Digit: ~ne of the characters a 
through 9 in a ~ecimal nunber. For 
example, in the number 567, each of the 
numeric characters 5, 6, and 7 is a decimal 
digit. 

Q~£!~~±_EQ!~~: The radix pOint in decimal 
representation. 

Delimiter: Any valid special character or 
combination of special characters used to 
separate items of data, such as identi­
fiers, constants l and statements. 

Q~sc~~g!gg-2!Q~E: A sequence of records 
such that the control fields of each suc­
cessive record collate e~ual to or lower 
than those of the preceding record. 

Device Address: See Physical Device 
AddresS-an~S~mbolic Device Address. 

Device Independence: The ability to 
request input/output operations without 
regard to the characteristics of the inputl 
output devices. 

Direct Access: Retrieval or storage of 
data-by-a-reference to its location on a 
volume rather than relative to the pre­
viously retrieved or stored data. 

Direct Address: An address that specifies 
the-location-of an operand ~ithout need of 
modification such as adding a base ad~ress 
value. 

Dire£~QEl: See Core-Image Directory or 
Macro Directory 

Q!rec~QE~En~El: A unit of information in 
the core-image or macro directory. (Phase 
header or macro identifier.) 
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QiE~£!2Ey_§gEYi£~_~EQgf~~; A system ser­
vice program. Causes printing of the c~re­
i~age and/or macro directory and/or system 
directory. 

Di~~=!!~ide!!1_~st~!!!: contains the Mon­
itor, the disk-resident portion of the IPL, 
and the Job Control proqram. Mav contain 
anyone or a combination of the following: 
IBM-supplied or user-written programs, 
macro definitions~ and a relocatable area. 

Di2Elace!!!~:!:: A. value., or an expression 
representing a value, ~hichis added to a 
base address to obtain the effective 
address .. 

Q~§_£2!!!!2!_Ef29!~ru~: A collective term 
used to refer to the Initial Program Load­
er. the Monitor, and the Job Control 
progra~. 

DS~g~: See Directory Service Program. 

Q~[!!Q: 
1. (v.t.) To copy the contents of all or 

part of main storage or an external 
storage onto an output device, so that 
it can be examined. 

2~ Cn.) The data resulting from 1. 
3. (n.) A routine that will accomplish 1. 

EBCDIC: (Extended Binary Coded Decimal 
Interchange Code) A specific set of eight­
bit codes standard throughout System/360. 

Edit: To modify the form or format of 
data. e.g., to insert characters such as 
page numbers or decimal pOints or to delete 
characters such as leading zeros. 

Edit Pattern: A field composed of charac­
ters-of-a-special significance. rhese 
characters control such editing functions 
as' zero suppression, insertion of a float­
ing dollar sign, etc. 

Effective Address: The absolute address 
that-Is-derIved-by applying any specified 
indexing (base address value) or indirect 
addressing rules to the specified address. 
The derived effective address is actually 
used ~o identify the current operand. 

~!!!fY_~~!!!~: The symbolic address of an 
entry point .• 

~!!!:fY_E21!!:!::: In a routine" any place to 
which control can be passed. 

EOF Card: End-of-file card which signals 
the-end-of a logi'cal set of input cards 
(/*b in columns 1-3, where b = blank). 

EOF Record: End-of-file record which sig­
naI"s-the-end of a logical set of input 
records (/*b in columns 1-3, where b = 
blank) • 

114 

~~Q: See External Symbol DictiJnary. 

ESID: See External Symbol Identification. 

~~cep~12!!~!_£2!!91:!::1Q!!: An oce~rrence which 
can cause a program interrupt Jr an unex­
pected situation such as an overflow error: 
or an occurrence of an expected situation 
such as an enj-of~file conditi~n that 
Occurs at an unpredictable time. 

~~~£~~~Q!e ObjecL~ro9:!:am: The set of 
machine instructions produced by a language 
trans later and prepared for loading into 
main storage either by link-editing or by a 
a CMAINT run if an installation uses a 
disK-resi3ent system; the set of machine 
instructions produced by a language trans­
lator without further preparation if an 
installation uses a card-resident systen. 

Execute: (v.t.) To carry out an instruc­
tIon-or perform a routine. 

Execute-Loader Function: rhe function of 
eieCUfIng-an-ob)ect-program that is not 
cataloged in the core-image library. The 
object program may be read from either a 
card-reading jevice or a tape drive or from 
the relocatable area. 

~~~£~~~_§:!::~:!::~~~Q:!::: A Job ContrJI statenent 
that designates a job by identifying the 
load module to be fetched and executed. 

Explicit addressing~ ~n addressing techni­
que which requires the specification of all 
elements of on address Cbase and di3place­
ment) by means of absolute values. 

~~l2.Q!!'~!!!:: In a floating-point constant a 
decimal integer that specifies the po~er to 
~hich the base of the floating-?oint con­
stant is to be raised. 

~~QE~~siQg: An operand entry that consists 
of a single term or an arithmetic combina­
tion of terms, normally representing an 
address value. 

~~i~!g~!_§iQ!§g~: A storage device Qut3ije 
the computer capable of storing information 
in a form acceptable to the con?uter; for 
example~ cards or ma~netic tapes. 

~~:!::~f!!~!_~i!!!~2!: A control secti~n name J 

entry point name, or external reference; a 
symbol contained in the external synbol 
dictionary. 

~~~~!~~!_§i~~Q!_Q!£t1Q!!.~EY_l~~Q2: Control 
information associated with an object or 
load module which identifies the external 
symbols in th~ mojule. 



~~~~Eg~~_~ymbQ!_~~~g~!f!£~!iQ~_!~~~Q~: 
ESID numbers are assembler-assigned poin-
ters that are used by the Linkage Editor 
program to correctly recompute the address 
constants referred to in RLD entries. 

Feature: A function of a program, or a 
partIcular circuitry in a system device, 
that can be used to perform specific 
operations. 

Fetch: 
r:---(v.t.) To read into main storage and 

pass control to phases or subphases. 
2. (n.) The name of a control routine of 

the (Basic) Monitor that accomplishes 
1. 

Field: In a record or in a data stream, a 
specIfied area used for a particular cate­
gory of data~ for example, a number of 
character positions used to represent a 
wage rate or a number of bytes in main 
storage used to express the address of data 
in main storage. 

~i!~: See Data File. 

Fixed-Point: pertaining to a number system 
In-whIch-the location of the (decimal) 
point is fixed with respect to one end of 
the numerals according to some convention. 

~!~9: Any of various types of indicators 
used for identification, normally a bit. 

FIQ9.:!:ig:!_~oi~!: Pertaining to a numeration 
system in which the position of the point 
does not remain fixed with respect to one 
end of the numerals. 

~Qf~~:!:: The general makeup of data, a cen­
trol statement, or ~ re~ord. 

~E~pbi£: The visual representation of a 
character or symbol. 

!!~!f-By!::.~: The leftmost or rightmost four 
bits of an eight-bit byte. Can contain 
representation of ~ digit or the sign of a 
number .. 

Halfword: Two adjacent bytes where the 
left~yte is on a half~ord boundary. 

Ha!!~Qrd_~QE~99.EY: Any even-numbered 
addressable byte position in main storage. 

Hexadecimal: A number system using the 
equivalent-of the decimal number 16 as a 
base. The values 0-15 ~re represented by 
the digits 0-9 and the aphabetic characters 
A-F. 

~i:!Q=QE~~E_Q~:!!!::': Leftmost digit of a 
decimal number. 

1gen~!fier: ~ symbol ~hose pur?ose is to 
identify, indicata, or nane a body of d~t~. 

~~£~~£!~_~~1Eg~~igl: An ~ddressing techni­
que that allONS the specification of synbol 
addresses. 

IDde~_R~l!~!::.~E: ~ register whose content 
is added to the operand address prior to or 
during the execution of an instruction. 

Indirect Address: ~n ~ddress that speci­
fies-a-storage-Iocation which cont~ins 
either a direct address or another indirect 
address. 

I~f~~_Qp~f~!::.Q!: An operator th~t defines 
an operation bet~een t~o operands. 

Initi~lize: . ro set counters, switches, and 
addresses-to zero, blank, or other starting 
values at the beginning of, or ~t pre­
scribed points in, a computer routine. 

Ig!!!~!_~EQ1E~~_~Q~deE: ~ system control 
program. Loads (Basic) Monitor into main 
stor~ge. Is used to assign physical I/J 
device addresses to synbolic addresses SYS­
RDR and/or SYSRES. Places name of Job Con­
trol program into communication region of 
(Basic) Monitor. The program must be 
executed at the beginning of a systen run. 

I~it~9.1-yalu~: A value placed into a 
register or a storage area at the beginning 
of an operation and used during the oper~­
tion for count purposes or control ?urposes 
or both. 

Inner Ma~ro Instruction: A macro instr~c-
tion-contained-in-a-macro definition. 

Ig£~!: rhe transfer of data from an 
external storage device to nain stor~ge. 

Ig£~!_Jo£_~!Eg~~: ~ sequence of Job­
Control statements entering the system, 
which mar also in~lude input data. 

Input~Ju!::.put_~on!:Eol ~~§.te~: ~ group of 
macro definitions which are contained in 
the macro library of the progr~nning sys­
tem. rhese m~~ro definitions c~n be re­
trieved from the library and tailored to 
the input/output re~uirenents of the user. 

Ig1~iEY_~EQ1E~~: A program whose execution 
is initi~ted by ~n inquiry request on the 
printer-keybo~rd attached to the Model 20 
system. When such a request is made, rou­
tines of the ~onitor cause the current ~on­
tents of main storage to be rolled out, the 
inquiry program to be loaded and executed 
and, on execution of that progran, the ori­
gin~l contents to be rolled in ~gain. 
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!~2~~11~~iQ~: ~ particular computing sys­
tem in the context of the overall functicn 
it serves and the individuals who nanage 
it, operate it, apply it to problens, ser­
vice it, and use the results it pro5uces. 

!~~gggr_Qigi~: A digit to the left of the 
decimal point. 

In.!:g!:=Pr23.!:am_Co!£!!)uni£~!:i2!!: rhe exchange 
of data between two or more programs. 

Interrnot. : (IT: t • ) 'Io stop a process ' n 

such~~~~~y that it can be resumed. 

!~!:r~=~rQIr~~_~2~~~!!i£~!:i2!!: rhe exchange 
of data between two or more phases of a 
multi-phase program. Facilitated by the 
c~mnunication region. 

I/O: Input or output or both. 

I/O Area: ~n area (portion) of main 
storage-into which data is read or fron 
which data is written. 

!~Q_Q~grl~E: A system feature that permits 
an input/output operation to be performed 
simultaneously with other I/O operations or 
with processing or both. 

!~Q_~i~~: the time interval between the 
instant at which data is called for fron an 
external storage device and the instant 
delivery is completed (read time); the time 
interval between the instant at which data 
is requested to be stored in an external 
storage device and the instant at which 
storage is completed (write time). 

!Q~~: See Input/Output Control System. 

IPL: See Initial Program Loader. 

~2Q: An externally specified unit of work 
for the computing system from the stand­
point of installation accounting and 
operating system control. 

~Q~_~Q~~rQl_~r2gE~~: A system control pro­
gram. Resides in main storage between jobs 
and provides for automatic job-to-job tran­
sition. Processps Job control statements 
in the input stream. 

Job Control Statement: Anyone of the con­
troI-statements-1In-the input stream) that 
identify a job or define its requirements 
and options. 

~-~y!:g§.: 
1024 bytes. For example: nK n x 1024 
bytes. 
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~gy: One or more characters within an item 
of data used to identify that data or to 
control its use. 

~§y~~~~~ A mnemonic in a keyword macro 
instruction. 

Keyworj ~acro Instruction: A nacr~ 
instructIofi-whose-operands must each con­
sist of a mnenonic (keyword), an e~ual 
sign, and a specification. The ope~an5s 
need not be in a pre5etermined order. 

b~~g~~g§_~E~~§1~!2E; A program or a rou­
tine that accepts statements in one lan­
guage and produces equivalent statenents in 
another language such as an assembler or a 
compiler. 

LDSYS: See Load Systen Progran. 

bi~ra!:~: A collection of objects (e.g., 
files, volumes, carj decks) associated with 
a particular use, and the location of Nhich 
is identified in a direct8ry 8f sone type. 

1!~!:~f~_~1!2~9~i2~_QE99~!~~~i~~_E~~g~~~: A 
system service program. Used tJ rejefine 
the limits of one or a combination of the 
following: core-image library, core-image 
directory, macro library, nacrJ directory, 
and relocatable area. 

1iQf~E~_~~~~g~~§g£_~EQgr~~: systen service 
programs such as Core-ImaJe Maintenance, 
Macro Maintenance, DirectJry Se~vice, and 
Library Allocation Jrganization programs. 

~iQ~~~Y~~QE~_~r~~: ~n ar9a on the system 
disk pack usej by tne :M~INr program for 
updating the Monitor or the IPL. In 
assemble-and-go or compile-and-go runs, the 
C~AI~T program uses this area fJr the stor­
ing of tape label information. 

Linkaae: Machine instructions that connect 
separ;tely assemblej control sections. 

b!~~9g~_§~!~2E: A systen service r~Jgran. 
Relocates programs or phases and links 
separately assembled programs or phases. 

1i!!~~§9ii!~g: rhe function of combininJ a 
program control section with one Jr nore 
ather, separately assemb12d program contLol 
sections into one eKecutable object 
program. 

12~Q: 
1. To read a program or a prJg~an rhase 

into main storaje. 
2. To initially Nrite a data file Jnto 

:1i sk. 

~~~~_~y§.t~~_Qi~~_~rQ~r~~: ~ systen service 
program that creates a ta~e- or disk­
resident system from card input. 



~2~!2~1_Q~!~_~122~: An entry in the LQgic~ 
al Unit Table. 

~Q9i2~b_Q~i~_~~~1§: Part of the (Basic) 
Monitor. It has logical unit blocks, each 
of which refers to one specific synbQlic 
1/0 address and contains the address Qf a 
physical unit block. These symbolic 
addresses are related to physical 1/0 
device addresses by means of ASSGN control 
statements. 

L02E: A sequence of instructions that is 
executed repeatedly a specified nunber Qf 
time~-or until a condition is brought abcut 
that ends this repeated execution. 

!:Q~:.Q!:i§f_Q!Si!~: The rightmost digit Qf a 
decimal number. 

LU~_Ta~l§: See Logical Unit rable. 

Machine Instruction: An Assembler-language 
statement~-or-Its-functional equivalent in 
machine language, that instructs the com­
puting system to perform one specific 
operation, such as add, subtract, com~are, 
etc. 

Macro Definition: A set of statements in 
the-macro-library used by the,DPS/rPS 
Assembler program to expand a ffiacro 
instruction specified in the source program 
into a series of machine instructions. 

~~2fQ_Qif§£!QfY: An area of the macro 
litrary section of a tape-resident systerr, 
a table on the system disk pack of a disk­
resident system. Is used with programs 
written in the Assembler language. 
The TPS version has four priority sectiQns, 
each of which contains the identifiers for 
the macro definitions contained in the 
corresponding section of the macrQ library. 
The DPS version lists the names, begin 
addresses, and lengths of macro definitions 
contained in the macro library. Is used 
with prQgrams written in the Assembler 
language. 
The Macro directory can be listed on a 
printer by means of the Directory Service 
program. 

Macro Instruction: A statement used in a 
source-program-and replaced by a specific 
sequence of machine instructions in the 
associated object program. 

~~£E2_!:i~f~fY_iQ~~~: A disk area cQntain­
ing the macro definitions fQr the nacrQ 
instructions issued in user-written pro­
grans. CJntains source statements needed 
tQ generate fre1uently used routines. 

~~2fQ_!:i~~~fY_i~~~~: An area of the macro 
library section of the system tape. Has 
four priority sections, each of which CQn-

tains the macro jefinitions for the macro 
instructions in user programs. contains 
source statements needed to generate fre­
quently used routines. 

~~£fQ_~~!~~~~~~~~_~fQ~f~~: A system ser­
vice program. Updates the macro library 
and directory. Is used tJ add andlJr 
delete macro definitions. 

~~£fQ_~~~~: An entry in the nacrJ direc­
tQry that identifies and points tJ the 
corresponding macro definition in the macro 
library. 

~~£f~_~~fYi£~_~fQlf~~: A systen service 
program that permits the printing, punch­
ing, andlor writing of Jne Jr mJre macrJ 
definitiQns from the macrJ library. 

~~i~_~!2!:~9~: All addressable internal 
storage of the CPU (central prJcessing 
unit). It holds the program(s) under whose 
control internal manipulatiQn Jf data is 
performed. 

~~~!~~: See Macro Maintenance Program. 

Mnemonic: A contraction Jr abbreviatiQn 
whose-characters are suggestive Jf the full 
expression. 

Model Statement: Anyone of the statements 
in-a-macro-defInition that may be selected 
andlor altered (usually accQrding tJ the 
operands specified in the macro instruc­
tion) and become part of the cJde generated 
into the source program. 

MQnitor: The main control program in DPS. 
ResIdent in main storage throughout a sys­
tem run. Loads programs into main stJrage 
and causes their execution. 

Monitor 1/0 Area: An area Qf main stJrage 
wIthIn-the-MonItor used as a buffer by 
various ~onitor routines when they read 
data into main storage Qr transfer data tJ 
an output device. 

MSERV: See Macro Service Program. 

Name: A set of one or nore characters that 
Identifies a statement, file, mJdule, etc., 
and that is usually associated with the 
location of that which it identifies. 

~~~~i~g: The occurrence Jf a macrJ 
instruction in a macro definition. 

QQi§£!_~fQ~f~~: The output of a single 
execution of an assembler Qr cJTI9iler. 
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QQ~!:§!!!~: 
1. ~ value or a unit of data that is 

operated on. 
2. The information needed to define and/or 

locate 1. 

Operation: 
I:--A-program step un3ertaken by a co~puter 

in execution of a machine instruction 
such as add, multiply, compare, etc. 

2. The execution of a series of instruc­
tions for the purpose of having one 
specific function performed, e.g., the 
transfer of data between main storage 
an1 an IIO 1evice. 

QQ~E§!~!£g_~££~: ~ mnemonic that represents 
an operation. 

QQ~!:§!~iQg~!_~!E!:~~~i2!!: ~n expression con­
taining operators. 

QE~!:~~2!:: 
1. ~ person who operates a machine. 
2. A symbol specifyin~ an operation to be 

performed (see Arithmetic Operator and 
Comparison Operator). 

Qe~!Qg: ~ specification in a program or a 
control statement that may be used by the 
proqrammer to influence the execution of 
the program or any of its statements. 

Q~~e~~: rhe transfer of 3ata from nain 
storage to an external storage device. 

Overfl:>w: 
l:--That portion of the result which 

exceeds the capacity of the particular 
unit :>f storage 

2. Page end on a printer. 

OV~E!§!E: (v.t.) ro do something at the 
same time something else is being done; f:>r 
example, to perform an I/O operation while 
instructions of a program are being 
executed by the cpu. 

QY~E!§!Y: To place a phase or subphase into 
main storage locations occupied by an:>ther 
phase or subphase that has already been 
processed. 

Pack: (v.t.) A storage technique where by 
two-digits or one digit and sign are st:>red 
per byte~ 

Packed Decimal: ~ data format in which twa 
digits-or-one-digit and sign are st:>red per 
byte. 

Parameter: A variable that is given a con­
stant-value for a specific purpose :>r 
process. 

~§!Ei~Y_~!~: A binary digit appended to an 
array of bits to make the sum of all the 
bits always 03d or always even. 
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E~~!~Y_~h~~~: A ~heck that tests whether 
the number of ones (or zeros) in an array 
of binary digits is 033 or even. 

~~~~~: ~ program or a portion ~f a pr:>~ran 
executed as one main-storage 10a3 if it is 
n:>t devided up into subphases. Loading a 
phase, which is stored in the cJre=inage 
library# is initiated by a set of Job Con­
trol statements, a FEr2H or a LOAD in a 
preceding phase. May be output :>f ~ssenbl­
er, RPG, PL/I, or Linka3e Editor program. 

Physical Devi=e Ajjress; A cole used by 
the-CPu-to-select-an-iIJ 3evice. 

~hy~!~~~_~gi_~£~i~~~_Q~i~_r~Ql~~_~~~Yi~~ 
~!:2g!§!~: A system service pr:>gran. rhis 
program (PSERV) is use3 to 3isplay and/or 
change the permanent 3evi~e assignnents 
and/or to change the configuration byte of 
the (Basic) Monitor on the systen disk 
pack. 

~hY~!£~l~IQ~~: A set :>f routines cJntained 
in the Monitor program. rhese r:>utines 
control the transfer of data from the 2PU 
to attached tape and/or disk drives ~nd to 
the printer-keyboard, if present. rhe rou­
tines also control all data tr~:1sfcr- fr:Hl 
the aforementione3 I/O 3evices to the CPU. 

~~Y~!~~l_Qgi~_~lQ~~: An entry in the Phys­
ical Unit Table. 

Ehy~i£§!l_Qgi~_r§!~~~: ~ table c~ntained in 
the (Basic) Monitor. It has a :1unbe~ :>f 
physical unit blo~ks, each of Nhich con­
~ains an actual device address. PJinte~s 

t:> these blocks are inserted into the log­
ical unit table by means of ASS3N control 
statements. 

~2int_~li9n~~~~: Alignnent of arithnetic 
data in a variable depending :>n the loca­
tion of the assumed or actual decimal 
point. 

p:>sition Macro Instruction: ~ nacr:> 
InstructIon-whose-operands consist of only 
the values specified by the prJgranner. 
They must be specified in a pre3etermine3 
order. 

~r~f~~_Q~ra~~~: An o~erator that pre­
cedes, and is associate3 with, a single 
operand. The prefix operat:>rs are + and -

EEi2!:!tY_~~Y~~: Classifies macr:> defini­
tions by frequency usage in TPS. F~lIr 
levels are used in the ma~ro library sec­
tion of the tape resident system. 

Priority section: ~n area of the rps macro 
directory-or-library. Eac~ ~rior~ty.sec­
tion is ~ssignej to a spec1flc ?rl~~lty 
level. 



Problem Data: ~rithmetic or logical 
(character>data that is processed under 
control of the problem program in main 
storage. 

Problem Progr~!: Any program t~at is not 
part of the programming system or of the 
card programming support. 

~~2£g~~iu~_prosra~: Any program that is 
not a control program. 

REQgra!: A series of machine instructions 
that, when executed, cause the necessary 
processing to achieve the desired 
result (s).' 

Program Library: A collective term used to 
refer to core-image directory and library. 

ff29f~~_~i£f~fl-§~£tiog: The section of 
the system tape that contains the program 
library. 

~29.g~§ectiQg: See Control section. 

PrototY2~ sta!~g!: The first instruction 
(follo~ing the macro header) in a macro 
deftnition. It defines the format of the 
macro instruction ahd contains varioussym­
bolic parameters for ~hich values are sub­
stituted when the macro routine is used by 
a specific program. 

PSERV: See Physical and Logical unit 
T~bles Service Program. 

~~: See Physical Unit Block. 

Read: Tu acquire data from an external 
storage device. 

S~~9!~~m~g~~L_~!e/~2mpute overlae Fea­
!~~~: A feature of the IBM System/360 
Model 20. Submodel 5, that permits data 
transfer from or to magnetic~tape and disk 
1/0 device to be overlapped with 
processing. 

g~~9_!i!~: See 1/0 Time. 

Receiving Fi~19: Any field to which a 
value may be moved or assigned. 

Relative ~ddress: The number that speci­
fies the difference between the abs~lute 
(effective) address and the base address 
(see Displacement). 

Relation~LQE~~~tof~: The following ~pera­
tors used in the macro language of the DPSI 
TPS Assembler: EQ (equal to) GE (greater 
than or equal to) G'r (greater than) LE 
(less than or equal to) LT (less than) NE 
(not equal). 

Relocatable A1dress: ~n address that can 
be modified by adding a relocation factor, 
i~e., abas~ address value. 

Relocatable Area: An area on the system 
disk-packused-to temporarily h::>ldan 
object program (or phase) thus ?ernitting a 
program or program phase to be assembled 
and executed in one job. 

Relocation: The m01ificatibn of address 
constantS-required to compensate for a 
change or origin of a phase or subphase. 

g~EQ!:!2f29!:~[!L~~!}~f~!'Qf : A program ~hich 
generates report-writing prograns in accor­
dance with specifications describing the 
characteristics of the files involved, the 
processing to be performed" and the desired 
output. 

Restart: To re-establish the status of a 
job usIng the information recorded at a 
checkpoint. 

g~~: See Report Program 3enerator. 

RwCFeature: See Read/~onpute, write/ 
c~mpute Overlap Feature. 

Second-Level Macro Definition: A macro 
definition that is called by-an inner 
(second-level or nesting) macro 
instruction. 

Sense ~te(s): One or.more bytes in main 
storage. The individual bits of a sense 
byte (or bytes) are used to indicate the 
status of 1/0 devites. 

Se!:Y!£~_E!:29!:~m: Any of the system pro­
grams that assist in the use of a computing 
system and in the successful eKecution ~f 
problem programs, without contributing 
directly to the control of the system or 
production of results. 

§i~gifi£!gE-Qi~i!: A digit that contri­
butes to the accuracy or precision of a 
numeral. The number of significant digits 
is counted beginning with the digit contri­
buting the most value. called the mbst ~ig­
nificant digit, and ending with the one 
c~ntributing the least value, called the 
least significant digit. 

SO~£~_Ef2~~~: ~ series of statements in 
the symbolic language ~f an assembler or 
c~mpiler, which constitutes the entire 
input to a single eKecuti~n of the assen­
bIer or compiler. 

S~urce Statement: ~ statement written in a 
source-language-(e.g. Assenbler language). 
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§2!£/M~f~~: ~ descriptive term meaning 
"sort or merge". This term is frequently 
used in connection with a generalized pro­
gram from which types of sort or merge pro­
grams may be defined. 

~e~£i~l_£h~f~££g!: Any character that is 
neither alphabetic nor numeric. 

§!~!~!!!§:!!!: 
generalized 
language. 

? meanin~ful.expression or 
lnstractlon In a source 

St2£~~~_~llo£~ti2!!: The assignment of 
blocks of storage to blocks of data. 

Stream: 
l:--The flow of data from an external 

storage medium to main storage; the 
flow of data from main storage to an 
external storage medium. 

2. See also Input Job stream. 

Subfield: The subdivision of a field. 

subphase: A portion of a program executed 
as one main-storage load. Loading a sub­
phase fro~ tHe core-image library, in which 
it is stored, is initiated by appropriate 
instructions either within the phase of 
which the subphase is a part or within the 
preceding sUbphase. 

~YIDQQ1!£ .... ~~£!~2.~: An address represented 
by one or more symbols convenient to the 
programmer. 

symbol!.£_Q.~!£g_~ggE~~~: A. symbol usea ~(l 
IBM-supplied and user-~ritten programs to 
refer to an 1/0 device (e.g., SYSRES. SYS­
IPT, SYSOOS). This address is related to 
an actual address by means of the logical 
unit table. 

§.!:§!E±:: See System Input Device. 

~~2~Q~: See System Output Printer. 

SY2!!ST: See System Output Printer. 

§'~§'QE!: See System output Device. 

SYSgOR: See System Reader. 

§.!§g~§: See System Residence Device. 

§.yst~_~2gtr21_Pr2gE~!!!: A collective term 
used to refer to the Monitor, the Job Con­
trol program, and the Initial Program 
Loadel.. • 

§y§!§!!!_~iE~£!2!Y: A table on the system 
disk pack listing the addresses and sizes 
of the core-image library and directory, 
the macro library and directory, and the 
relocatable area. 
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System Disk Pack: rhe jisk pac~ which con­
tains-the-userts disk-resident systen. 

System Input Device: An I/O device 30eci­
fied-as-i-source-of an input job stre~m, 
excluding Job Control statenents. 

§Y§~~!!!_Q~~2~!_Q~yi£~: An 1/0 device used 
as output device for system prJgrans or 
problem programs or both (symbolic device 
address is SYSOPT). 

§~~t~~=QRtE~t~~E!~£~E: A printer used to 
list the output of system progr~ms (symbol­
ic device address is SYSLST) or to log con­
trol statements (symbolic device address is 
SYSLOcr) or both (same printer is assigned 
to both symbolic device addresses>. 

§yst~~ R~~deE: 
c!'7c~om ""1"'\1"\~ ......... 1 -1'.--'- ...... "-'....,.L ............. '-"' ...... 

~n I/O device uSed by the 
programs to rea~ the Job 

Control statenents. 

§.yste!!!_g~~!9~g~_Q~Y!£~: For DPS the disk 
drive that contains the system disk pack if 
a disk-resident system is used; the disk 
drive on whose pack the Job Control program 
writes label information if a card-resident 
system is used. For rps the tape drive 
that contains the magnetic-tape volume with 
the system programs. 

§.yst~ID_~~rvi£S~E2~raID~: A collective term 
used to refer to the Library Managenent 
programs# the PSERV pro3r~rn, the Linkage 
Editor, and the Load System program. 

2Y~~~~~~~: rhe reel of nagnetic tape on 
which the user's tape-resident systen is 
located. 

!~P~_~!!Q!_g~£QY~Ey_gQ~£!~~: A syste~ rou­
tine that controls the executiJn of errJr 
recovery procedures in the case of magnetic 
tape 1/0 errors. 

!~Qg_~EEQE_~~~~!~£!£§_gQ~~~!!~: A system 
routine that analyzes magnetic-tape readl 
write errors and noise records that may 
occur during the execution of a program. 
In addition, the routine records the nunber 
of erase gap commands that are issued dur­
ing the execution of the program. 

!~Eg::R~ident §.¥.st~ID: (1-\.lso referred tJ as 
~user's tape-resident system.") :ontains 
the Basic Monitor pro3ram, the Job Control 
program, and may contain any IB~-supplied 
andlor user-written prJ3rams and/or m~cro 
definitions. consists of three sections: 
Monitor section, program library section, 
and macro library section. Is created and 
updated by means of maintenance programs. 

!§g: See Tape Error Recovery RJutine. 

TES: See Tape Error Statistics Routine. 



Third-Level Macro Definition: A macro 
definition that is*called-by an inner macro 
instruction of the thirj level. 

!h!Q~he~i: A measure of system efficien­
cy: the rate a~ which work can be handled 
by a computing system. 

Transient ~rea: An area in main storage 
into which the Monitor loads transient rou­
tines for execution. 

Truncation: The process of cutting short a 
data~entity either on the right or on the 
left. 

!!!!~ck: (v.t.) To convert IlULUer~c data 
stored in the packed format to unpacked 
decimal format. 

Q§~_gQE~~n~: ~ routine written and supp­
lied by the user and incorporated into a 
system program as a modification. Each 
user-written routine is accessed through a 
program exit. 

User's T~E~=g~side~Y§~~: See Tape­
Resident system. 

Utilit~fogr~~§: Programs that perform 
frequently recurring jobs subh as copying 
files from one data carrier to another, 

initializing a disk ~ack or a reel ~f mag­
netic tape, etc. 

Volu~~: That portion of a single unit of 
storage media that is accessible to a 
single read/~rite mechanism. F~r example, 
a reel of magnetic tape for a 2~15 magnetic 
tape drive, or one 1316 Disk Pack f~r a 
2311 Disk storage Drive. 

YQ~~1~g~!. ~ record which uni~uely 
identifies a volu~e of magnetic tape or a 
disk pack by its volume serial number and 
other information. 

Volume Table of Contents (VTO:): ~ table 
stored on disk pack. The table contains 
the labels of all files contained on the 
same disk pack. 

Y!OC: See Volume Table of Contents. 

~rit~: To record data on either disk or on 
magnetic tape. 
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Appendix Ail Machine-Instruction Mnemonic Codes 

The following list is an alphabetical listing of the mnemonic operation codes of all the 
machine instructions that can be represented in the Model 20 OPS/TPS ~ssenbler Language. 
The column headings in the list and the information each column provi~es are as f0110NS: 

Mnemonic Code: This column gives tne mnemonic operation co:ie for the macnine 
-----Instruction. 
!~~t!~ct!Qnl This column contains the name of the instruction associated with the 

mnemonic. 
QE~fati2~ Cod~l This column contains the hexadecimal equivalent of the actual macnine 

operation code. 
Basic Machine Format: rhis column gives the basic machine format of the instruction: 

RR, RXII SI or SS. 
QE~f~n2_E!eld_E2f~~1 This column shows the symbolic format of the operand field for the 

particular mnemonic. 

opera- Basic Operan:i 
Mnemonic tion Machine Field 
cog~ !!!§'~!:!!£~!2!! ~~g~ ~Q;:!!!~:!: EQ!:!!!~:!: 

AH Add Half~ord 4A RX R1 "Oa(0,Ba ) 
A.P A.dd Decimal FA SS D1(L1,B1),Da(La,Ba) 
AR Add 1~ RR R .. ,Ra 
BA.S Branch an:! Store 4D RX R1 ,Oa(0,Ba ) 
BASR Branch and store Register OD RR R1 "Ra 
BC Branch on Condition 47 RX M1 ,Da (0,Ba) 
BCR Branch on Conjition 07 RR M1 ,Ra 
CH Compare Half~ord 49 RX R1 1, Oa (0, B'a) 
CIO Control 1/0 9B SI D1 (B1),(JF 
CLC Compare Logical 05 SS D1 (L,81 ) ,Oa (Ba) 
CLI Compare Logical Immediate 95 SI D1 (81),I a 
CP Compare Decimal F9 SS D1(L1,B1),Da(La,Ba) 
DP Divide Decimal PD SS D1(L1,B1),Da(LarBa) 
ED Edit OE SS D1 (L,B1 ),Da (Ba ) 
HPR Halt and Proceej 99 SI °1(B1)"I 2 
LH Load fIalfword 48 RX R1 ,Oa(0,Ba ) 
MP Multiply Decimal FC SS D1(L1,B1),Da(La,Ba) 
M\TC Move CharactE!rs D2 S8 D1 (L,B1 ),02(Ba ) 
MVI Move Immediate 92 SI D1 (B1 ), , Ia 
MV'N Move riumerics 01 SS D1 (L,B1 ),Oa(Ba , 
MVO Move ~ith Offset Fl SS D1(L1,B1),Da(La,Ba) 
MVZ Move Zones D3 SS D1 (L,B1 ) ,Da (Ba) 
NI A.ND Logical Immediate 94 SI D1 (81 ),Ia 
01 OR Logical Immediate 96 SI 01(81 )"I a 
PA.CK Pack F2 SS D1(L1,B1),Oa(La,Ba) 
SH Subtract Halfword 4B RX R1 ,Da (0,Ba ) 
SP Subtract Decimal FB SS D1(L1,B1),Da(La~Ba) 
SPSW Set Program Status Word 81 SI 01-(B1-) 
SR Subtract lB RR R1i Ra 
STH Store Halfword 40 RX F1 ,Oa(O,Ba ) 
TIOB Test 1/0 and Branch 9A. SI D1 (B1 ) I, UF 
TM Test Under Mask 91 SI 01(B1 ),I a 
TR Translate DC SS D1 (L,B1 ) ,Da (B 2 ) 

UNPK Unpack F3 SS D1(L1,B1),Da(L2"Ba) 
XIO Execute 1/0 DO SS D1 (OF,B1 >,Da (Ba ) 
ZAP Zero and Add Decinal F8 88 f"'\. , r T")' n I ~ ....., LJ1 \U1,D1' 'U2 \.LI2,02' 
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r-------------T---------T--------------------------------------T-------------------, 1 EXTENDED CODE I OPERAND ,I MEANING 1 M~CHINE INsrR(JCTION I 
~-------------+-------~-+--------------------------------------+-------------------~ 
I B ID2 (0,B2 ) I Branch crnconditional IBC 15,02(0,B2 ) t 
I BR IR2 I Branch Unconditional (RR Format) I BCR 15,R2 I 
I NOP 102(0,B2 ) 1 No Operation I BC O,02(O,B2 ) I 
1 NOPR IR2 1 No Operation (RR Format) I BCR 0,R2 1 

~-------------+---------+---~-----------~----------------------+-------------------~ 
I 1 I USED AFTER COMPARE INSTRUCTIONS I I 
I BlI 102(0,B2 ) I Branch on High I BC 2 1,02 (0,B2 ) I 
I BL 102(0!,B2 ) I Branch on Low I BC 4/1D 2 (OI,B2 ) I 
I BE 102(0,B2 ) I Branch on Equal I Be 8.02 (0,B2 ) I 
I BNH 10 2(0,B2 ) I Branch on Not High I BC 13.D2(0~B2) I 
I BNL 102(0,B2 ) 1 Branch on Not Low 'I BC 11,02 (0,B 2 ) I 
1 BNE 10 2 (0" B2 ) I Branch on Not Equal I BC 7. O2 (0, B2 ) I 

~-------------+---------+---------------------~----------------+~---------------~--~ 
I I IOSED AFTER ARITHMETIC INSTRUCrI~NS I I 
I BO 10 2(0,B2 ) 1 Branch on Overflow I BC 1.02 (0,B2 ) I 
'BP 102(0,B2 ) I Branch on Plus I BC 2;,02(0,B2 ) I 
1 BM 102(0,B2 ) 1 Branch on Minus I Be 4.02 (0,B 2 ) I 
1 BZ ID2 (0,B2 ) I Branch on Zero I BC 8 1,02(0,B2 ) I 

~-------------+---------+--------------------------------------+-----------~-------~ 
, 1 , I USED AFTER TEST UNDER MASK INSTRucrIONI I 
1 BO ID2 (0,B2 ) I Branch if ones 1 Be 1 I1 02 (0,B 2 ) I 
1 BM 102(0,B2 ) I Branch if Mixed I BC 4I,D2 (0,B2 ) I 
1 BZ ID2 (0,B2 ) I Branch if Zeros I Be 8 11 02 (0,B2 ) I L _____________ L _________ L _______________________________ --_____ L ___________________ J 
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Appendix B. Machine-Instruction Format 

r--T---------------------------T--------------------------T---------------------------j 
! ! I~ssembler Operand I~pplicable i 
I I Ba2i£_Machin~EQf!!!~!: I Ei§;1f!_Eor!!!~!=. 1 I!!~tr!!ct!Q!!~ • I 
~--t---------r--T--T-----------t--------------------------t-----------------=---------~ 
I I 8 14 14 I I 1 I 
i jOperationj i i IR1./R2 IA.R,BA.SRr,SR I 
! I ~ode !R1.'R~! ! (see note 1) I I 
IRR~---------t--t--t-----------f--------------------------t---------------------------~ 
1 1 8 14 14 I 1 1 I 
I IOperationl 1 1 IM1 ,Ma IBCR I 
I I Code I M1. I R21 I I I 
I I I 1 I I (See notes 1 and 4) I I 
~--t---------t--+--+--r--r-----+--------------------------+---------------------------~ 
I I 8 14 i 4 i 4 i 12 iiI 1 
I IOperationi iii i jR1.. 0 2(D,B2 ) ISTH.LH,CH~A.H,SH, BA.S I 
J 1 ~ode IR11x21 Bal D21 IR1r,Sa I I 
I 1 1 I 1 1 1 1 (See notes 1" 2r, 3, and 7) 1 I 
IRX~---------t--+--+--t--t-----t--------------------------+---------------------------~ 
I i ,8 14 14 14 112 I I I I 
I 1 Operation] I I 1 1 IM1 "[)2(O,B2 ) IBC I 
I I ~ode IM1.IX2IB2ID21 IM11,S2 I ! 
I I I I I I I I (See notes 2,3 r,4 r,and 7) I 1 
~--+---------+--~--+--f--f-----i--------------------------+---------------------------~ 
I I 8 18 14 1121 I 1 I 
I I Operation, '" 101(B1).I2 'CLI~MVI,NI,oI,rM,ffPR' 
I I Code I 12 , B11 D1.1 I S1.I, 12 I I 
1 I 1 I I 1 1 (See notes 2,3.6, and 7) I I 
ISI.---------+-----f--f--+-----f--------------------------+---------------------·------1 
I I 8 18 14 1121 1 I I 
I IOperationl I I' 101 (B1) ! SPSi<V I 
I 1 :ode 1-- IB11D11 151 I 1 
I 1 1 I 1 I I (See notes 2,3 .. 7, and 8) ! , 
I ~---------+-----+--+--t-----+--------------------------+---------------------------~ 
1 I 8 I 8 14 1121 I I I 
1 IOperationl I I 1 ID1.(B1.).,UF trIoB I 
1 I :ode IUF IB11D11 IS1,,(JF I~IJ (D1.(B 1 ) detailed I 
I I 1 I I I I (See notes 2,3.and 7-9) 1 specification) 1 
~--t----· ----t--T--t--t--+--T--t--------------------------t---------------------------f 

I 8 14 14 14 11214 1121 I ! 
IOperationl 1 1 1 1 1 ID1(L1,B1),D2(L2,B2) IPACK,UNPK,MVO,A.P, I 
I Code IL1.IL2IB1.ID1.IB2ID2IS1.(L1.).S2(L2) ICP,DP,MP,SP~ZAP I 
1 I I I I I I I (See notes 2,3,5,and 7) I I 

SS~---------t--~--t--t--+--t--+--------------------------t-------------------------- -~ 
I 8 18 14 11214 1121 I I 
I Operation 1 I 1 1 I ID1 (L,B1 ),Da (B2) ICLC,Mv:,MVN, 1 
1 Code IL IB1ID1IB2ID2IS1(L)"S2 IMVZ,TR,ED, I 
1 1 I I I 1 I (See notes 2,3,5,and 7) I I 
.---------+-----+--+--~--t--~---~----------------------~--------------------~------f 
I 8 1 8 j4 j12jq 112'1 i. I 
IOperationl I II I ID1.(UF,B1)~[)2(B2) IXIO (D2 (B2) 3etailed I 
I :ode IUF IB1.I DiI B2ID2 IS1«(JF),S2 I specification) I 

I I I I I I I I (See notes 2,3,7,and 9) I I L __ 4 _________ 4 _____ ~ __ 4 __ ~ __ 4 __ 4 ______________________ --__ 4 ___________________________ J 
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1.. R1 and R2 are absolute expressions that specify general re~isters. The ~eneral 
register numbers are 8 through 15. 

2. D1 and D2 are absolute expressions that specify displacements. ~ value ~f 0 - 4095 
may be specified. 

3. B1 and B2 are absolute expressions that specify base registers. Register nunbers 
range bet~een 0 and 15. 

4. M1 is an absolute expression rep~esenting a condition code. 

5. L
" 

L1 • and L2 are absolute expressions that specify field lengths. ~n L eX?l:"ession 
can specify a value of 1 - 256. L1 and L2 expressions can specify a value of 1 -
16. In all cases, the assembled value ~ill be one less than the specified value. 

6. 1 and 12 are absolute expressions that provide immediate data,. The value of the 
expression may be 0 - 255. 

7. 51 and 52 are absolute or relocatable expressions that specify an address. 

8. 51 instruction fields that are crossed out in the machine formats are n~t exanined 
during instruction execution. rhe fields are not written in the symbolic operand, 
but are assembled as binary zeros. 

9. UF is an absolute expression representing an input/output unit address and a 
function .. 
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Appendiz C. Assembler-Instructions 

Mriemon!£ ~~~lg, 

CSl:;CT ~n optional symbol 

DC An optional symbol 

DCCW' An optional symbol 

DROP Blank 

OS An optional symbol 

OSECT A required symbol 

EJECT Blank 

END Blank 

ENTRY Blank 

EQU A required symbol 

EXTRN Blank 

,ICTL. Blank 

ISEQ Blank 

LTORG An optional symbol 

ORG Blank 

PRINT Blank 

REPRO Blank 

SPACE Blank 

ST~RT An optional symbol 

TITLE 0-4 characters 

USING Blank 

XFR Blank 

Blank; or a comment preceded by a c~nna. 

One operand 

Four operands. separated by commas 

One to four absolute 
expressions. separ~tej by commas 

One operand 

Blank or a comment preceded by a conna. 

Blank or a comment preceded by a conna. 

A relocatable expression or blank 

One relocatable symbol 

An absolute or relocatable expressi~~ 

One relocatable symbol 

25 (or 25,71,38 ~hen using 
macro-instructions) 

A blank, or t~o decimal values 
separated ·by a comma 

Blank or a comment preceded by a comma. 

A rel~catable expression or blank 

One to three operands 

Blank or a comment preceded by a conna. 

A decimal te~m or blank 

A self-defining term or blan~ 

Up to 62 character$, 
enclosed in apostrophes 

A relocatable expression 
follo~ed by one to four absolute 
expressions. separatej by commas 

A relocatable symbol 



Appendix D. Summary of Constants 

r------r-----------T-----------T----------T-----------~--------T---------------l 
I I I I I I I 
I I IMPLIED I I LENGrH I I I 
I I LENGTH** I ALIGN- I MODIFIER I SPE:IFIED I TRUNCA'rlON/ I 
I TYPE 1 (BYTES) I MENT I RANGE I by I PADDING Sloe I 
I I I I I I I 
I I I I I I t 
}------t-----------+-----------+-----~----+---------~----------t---------------~ 
I I 
I C as needed byte 1 to 32 characters right t 
, I 
I X as needed byte 1 to 32 hexadecimal digits left I 
I I 
I B as needed byte 1 to 8 binary digits lef't I 
t I 
I H 2 half~ord* 1 to 2 decimal digits left I 
I I 
I P as needed byte 1 to 16 decimal digits left I 
'I I 
I z as needed byte 1 to 16 decimal digits left I 
I I 
I Y 2 half~ord* 1 to 2 any expression left I 
1 I 
~------+-----------+-----------t----------t------------------.--+---------------~ 
I I 
! *Unless an explicit length is specified. I 
1**The implied length must not exceed the maximum modifier length. i 
I I rl _________________________________________________________________ -------------J 
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Appendiz E. Summary of Macro Language 

Expressions in Macro Language 

r---------~-------------------T-------=~===========T~--------------------T--------------, 
I Type I Arithmetic I Character- I Lo~ical I Relational I 
~---------+-------------------+--------------------+---------------------+--------------~ 
Can Positive decimal lOp to 8 characters 0, 1, or SETB symbolslTw~ arithnetic 
contain self-defining termsienclosed by I expressions 

,apost_rophes I 
I I 

SETA and SETB sym- IAny SET symbol, Maximum of two SErB ITwO character 
boIs I system variable symbols lex9ressions 

Isymbol~ or symbolic I 
SETC symbols/if thelparameter enclosed 0 and 1 can be used I 
value assigned is a by apostrophes only in sin~le-term f 
positive decimal expressions (which i 
self=defining term must not be prece:ie:i i 

Symbolic parameters 
if the correspond­
ing operand is a 
positive decimal 
self-defining term 

Any concatenation 
enclosed by 
apostrophes 

by the operator NOT) I 
I 
I 
I 
I 
I 
I 

&SYSLlST(n) if the I I 
corresponding oper-I I 
and is a positive I I-
decimal self-defin-I I 
ing term I I 

I I I 
&S~S~DX I I I 

~---------+-------------------+----~---------------+---------------------+--------------~ 
IOperators\+ - * / IConcatenating by IAND,OR and NOT IEQ,NE,Lr, I 
I I I usin~ a period (.) I I Gr, LE and GE ! 
I i I and/or substringing i I I 
~---------+-------------------f--------------------+---------------------+--------------~ 
IRange of 10 to 99999 IZera to eight char- 10 (FALSE) or 1 (TRUE) 10 (FALSE) or I 
\ values I lacters I 11 (rROE) 1 

~---------+-------------------+--------------------+---------------------+--------------~ 
!Can be ISETA operands ISEre operands ISETB operands I SEra operands I 
lused in IRelational express-IRelational express- IAlF operands IAlF operands I 
i i ions I ions I AlFB operands I AlFB operands I L _________ ~ ___________________ ~ ____________________ ~ _____________________ ~ ______________ J 

128 



Name and Operand Field of Instructions 

r------------------T----------------------r---------------------------------------------, 
I Instruction I Name Field I qperand Field I 
~------------------+----------------------t---------------------------------------------~ 
I~GO IA sequence symbol or IA sequence symbol defined in a following I 
I I blank 1 statement I 
~------------------t----------------------t---------------------------------------------~ 
I~GOB IA sequence symbol or IA sequerice symtol defined in a preceding I 
I I blank I statement I 
~------------------t----------------------t---------------------------------~-----------~ 
l~lF IA sequence symbol or IA logical or relational expression enclosed I 
i I blank Iby parentheses, imme3iately followed by I 
I I la sequence symbol define3 in a following I 
t I I statement I 
~------------------+----------------------+---------------------------------------------~ 
IAIFB IA sequence symbol or IA logical or relational expression enclosed I 
1 Iblank Iby parerttheses, immediately followed by I 
I I la sequence symbol 3efined in a preceding I 
I I I statement I 
~------------------+----------------------+---------------------------------------------~ 
IANOP IA sequence symbol I Blank l 
t------------------+----------------------+---------------------------------------------~ 

.1 MACRO I Blank Ifor DPS: the versio~ code (2 cols.> and the I 
I I Imodification code (2 cols.>, or blank; for I 
I I I TPS: blank. l 
~-----------~------+- -------_. -----------+----------------------------_._---------------~ 
I MEND ~A sequence symbol or I Blank I 
1 I blank I I 
~------------------t----------------------t---------------------------------------------~ 
tMEXIT IA sequence symbol or IBlank I 
t I blank I I 
.------------------t----------------------t---------------------------------------------~ 
IMNOTE IA sequence symbol or IA comtination of characters encl~sed by I 
I I blank I apostrophes I 
.------------------t----------------------t------------------------------~------------~-1 
I SE'TA I &AGg or &ALg., where !! I ~n arithmetic expression wi ttl i:t maximum I 
I I is 0-15 lof three terms I 
~------------------+----------------------+---------------------------------------------~ 
ISETB I&BGn where g is 0-255 I~ logical expression or a relational ex- I 
I Ifor both DPS and TPS •• pressio~ enclosed by parentheses I 
~ I&BLg where!! is 0-255 I I 
I I for DPS and 0-127 for I I 
I ITPS I I 

~------------------t----------------------t---------------------------------------------~ 
ISETC I&CGg. where!! is 0-15 IUp to eight characters enclosed by a pair I 
I I lof apostrophes --substrings and I 
I I Iconcatenation permitted. I 
.------------------+----------------~-----t--------------------------------------------~~ 
IModel Statement IA symbol, a variable IAny valid combination of characters (includingl 
I (any Assembler I symboL. a sequence I variable symbols) I 
Ilanguage mnemonic I symbol,. a symbolic I I 
loperatton code~ I parameter. or a con- I I 
lexcept END, ICTRL, I catenation rep- I I 
I ISEQ, LTORG. Iresenting a synbol I I 
IPRINT, and START~ I I I 
~------------------+----------------------+---------------------------------------------~ 
IPrototype State- IA symbolic parameter IUp to 49 symbolic·parameters separated by I 
I ment lor blank I commas I 
t------------------t----------------------t---------------------------------------------~ 
IMacro Instruction IValid symbol or blank IUp to 49 operands, separated by conmas I L __________________ ~ ______________________ ~ _____________________________________________ J 

*~hen the IOCS is used~ the following symbols must not be used: 
&BGO - &8319, &BG21, &BG27, &BG28~ &BG69, and &BG80 - &BG88~ 
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Symbolic Parameters and Variable Symbols in Expressions 

r-------------r-~-----------T-----------------T----------------T-----------------------, 
I Symbol \Defined By I Initialized or IValue Changed Byl :an be Used In I 
J I I Set to I I I 
~~~==~=======-+-----~==-----+-----------------+----------------+-----------------------~ 
Isymbolic I Prototype ICorresponding I Constant I A.ritbnetic ex:?ressi~ns I 
I parameter I statement Imacro instructionlthroughout lif operand is an un- I 
I I !operand !definition !signed decimal self- ! 

; I I defining t ern I 
t I I I 
I I I Character ex?ressi~ns I 
1 I I I 

1 I I I 1 Model statenents I 
t-------------+-------------t-----------------+----------~-~~==+====~~~~==~====~---~===. 
t SETA I Predefined 10 (at assembly I I I 
, I Istart for global, I SETA. instructionl A.r ithnetic ex?ressions I 
I I I at macro call I I Character ex?ressions I 
1 I I for local) I I I 
l ,I I I I Model stat enents I 
~-------------+-------------+-----------------+----------------+-----------------------~ 
j SETB i Predefined i 0 (at assembly i I I 
i i istart for global, i SETB instructionl hrithnetic ex?ressions I 
I I I at macro call I I Character expressions I 
i i Ifor local) I I I 
I I I I I Logical expressions I 
I I I I I I 
1 I I I I Model statenen ts I 
~-------------+------. ------~-----------------+----------------~-----------------------~ 
ISETC I Predefined' INul1 character ISETC instructionlArithmetic expressions I 
I I Ivalue (at assem- I lif operand is an un- I 
I I Ibly start) I Isigned jecimal self- I 
I I I I I defining tern I 
I I I I I I 
I I I I I Character ex;>ressi:ms I 
I I I 1 I I 
, , I I I Model stat ements I 
~-------------+-------------+-----------------+-.--------------+-----------------------~ 
I&SYSNDX IThe hssemblerlMacro instructionlConstant Ihrithmetic ex:;>ressions I 
I I I index I throughout defi-, ! 

jnition; unique !Character ex?ressions 
1 I I for each macro I I 

I I I I instruction I Model statenents I 
~-------------+-------------+-----------------+----------------t-----------------------~ 
ItSYSE:T IThe A.ssemblerlControl section I Constant ICharacter ex:pressi~ns I 
I I I in which :nacro I throughout jefi-I I 
I I linstruction I nition; set by I Model statenents I 
I I I appear's ICSECT, DSECT, I I 
I I I land SThRT I I 
~-------------+-------------t-----------------+----------------+-----------------------~ 
I&SYSLIST(n) IThe hssemblerlCorresponding I Constant lA.rithmetic expressions I 
IWhere n is a I Ipositional macro-Ithroughout defi-lif operand is an un- I 
I SETl\, symbol 1 linstruction I nition for a I signed decinal self- I 
lor a decimal I I operand 19iven value of nldefining term I 
1 self-defining I I I ICharacter ex;>ressions I 
I value! ! I ! I 
I I I I I Model stat enen ts I L _____________ ~ _____________ ~ _________________ ~ ________________ ~ __ ~ ____________________ J 
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IBM-Supplied Macro Definitions 

r---------------------------------------------------------------------------------------1 
~i~!_Q~_l§~=§~QQ!!gg_~~£fQ_~~!g!!!Q~~l~E~~ 

ASSGN ATENT 

COIPL CLOSE CNTRL CNVRT COMRG CROPR CREAO 

DCCB OCNT OCSCT DSENG OSKA OrFBG OTFBN OTFB"T OTFBU DTFBV OTFBw DrFBK: DTFB~ DTr:~ 
DTFCG OTFDA OTFDC DTFDF DTFDO DTFDR DrFEN DTFIA DTFID DTFIN DTFIQ DTFIR DTFIS DTFIT 
DTFIV OTFLC DTFLO OTFM3 OTFMM DTFMT DTFMU OTFMV DTFMW DTFMX DrFMY DrFM1 DTFM2 DrF~A 

DTFNB DTFNC DTFND DTFNE DrFNF DrFP DrFPA D'TFPC DTFPD DTFPE DTFPK OTFPL DTFPM DT~PN 
OTFPO OTFPQ OTFPR OTFRG DTFSC DTFSD DTFSE DTFSF DTFSG DTFSH DTFSI DrFSJ DTFSK DTFSL 
DTFSN OTFSR OTFST DTFSU DrFSV DrFS;" OTFSX DTFSY DTFSZ DTFTC DrFTL orFrJ DTF~R DT~~~ 

ENDFL ENDMT EOJ EOM ESErL EXlrB 

FEOV FETCfi 

GET 

I$BGO I$BG1 I$BG3 IB249 IE001 IICMA INTRD 10001 IPIQJ IQIPT 

LBRET LOAD LO:v1 LXITB 

MACRO MAINT MCIPL MDERP MFET MINQ MJOB1 MJOB2 MJOB3 MJOB4 MJOB5 MJOB6 MONrR MPPK 
MRIN MRJUT MSCEO MSCOO MSC10 MSC11 MTRAN MVCOM 

NOINQ 

OPEN 

PREQ PRTOV PUT 
I 
I READ 
IRJEND 
IRJRQP 

RELSE RETRN RJBGN RJCHK RJCMP RJCON RJCRD RJCTR RJDRD RJDRH RJDwE RJE RJEMM 
RJECT RJERR RJEUT RJEXP RJHOR RJLER RJMSG RJOUT RJPCH RJPRD RJPTR RJREQ RJRQM 
RJTRA RJTRC RJTRD RJTWC RJTWE RJWNQ RPGEQ SORTB RAPQP TRArB 

I 
\SETFL SErL 
I 
I TRUNC 
l 
WAIT WAlrB WAITC WAITF WRlrE 

Lis1-Q~_lBM-§~QE!!g9_~~£fQ_Q§±ig!!!Q~2_1I~~1 

Ef!Qf!:!:Y_±' 
CNTRL CO~RG CRDPR DSE~G EJJ EOM EXITB FEOV FETCfi GET LBREr LOM 
PRTOV PUT READ RELSE RJCMP RJEXP rRUNC NAITB wAITC WRITE 

~riQ.E.i!y_~ 

LXlrB MiJCJ:v1 

CLOSE DTFBG DTFBT DTFBO DrFBV DrFB~ OTFBX DTFBY OTFCF DTFCG DTFM:v1 DTFMT DTF:v1U DT~MV 
DTFMW DTFMX DTFMY DTFNA DTF~B DTFNC OTFNO DTFNE OTFNF DTFPA DrFPC DrFPD DTFPF DrFSR 
DTFST DTFSU DTFSV DTFSW DrFSX OrFSY DTFSZ OPEN 

f£ior!!y_~ 
DTFBN DTFSN 

~f.!ori!y_~ 
OTFEN L _______________________________________________________________________________________ J 
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Appendix F. Assembler-Language Features 

r-----------------------T--------T--------T--------T--------T--------T--------T--------, 
\ Feature IModel 20lMJdei 20!SUPP~K IBPS !BPS/BOS !DOS/TOS !JS/360 ! 
! !Basic !DPS/TPS I IBasic Il\sse:r.- I I 
I I Assem- I !issem-, ,Assem- I bIer, , , 
\ Ibler Ibler' ,bIer, , I I 
~-----------------------+--- -----+--------+--------t--------+--------t--------t--------~ 
fNo. of continuation i 0 0 i 0 0 . 1 I 1 ,2 , 
cards/statement (excl. I! I I 
of macro constructions) , , I' 

" " Input character code IEBCDIC EBCDIC 'BCD or EBCDIC EBCDIC IEBCDI~ 'EB~DIC 
'EBCDIC , , , 

ELEMENrS: I , 
Miximum characters/ 4 8 I 6 6 8 i 8 8 
Qumhnl 
~.:z'''~~~ 

Character self­
defining terms 
Binary self-defining 
terms 
Length-attribute 
reference 
Literals 

Extended Mnemonics 
Maximum location­
counter value 
Multiple control 
sections per assembly 

EXPRESSIONS: 
Opera.tors 
Number of terms 
Number of parentheses 

Complex relocatability 

ASSEMBLER INSTRUCTIONS: 
DC and DS 
Expressions in 
.modifiers 
Multiple operands 
Multiple constants/ 
operand 

Bit length 
specification 
Scale modifier 
Exponent mo:iifier 
DC types 

DC duplication factor 

DC duplication factor 
of zero 
DC length modifier 

1 char. 
only 

+-
3 

Only C, 
X, H. Y 

1 char. 
only 
8 bits 
max. 

X 

see J~ 
X 

I 
, X , 
~ 
I , , , 
, X 
12 2 '+-1 , 

I 

1 char. 
only 

I 
12:1.6-1 

max. 
8 

of I 
I , 

+-* 
3 
1 

I level 
I X , 
I , 
I , 
I , 
I , , , , 
I 
I c,. X. B, 

H, p. Z, 
Y 

X 

1 

I 
I 
I , 
, 
I , 
I 
I 

+-*/ 
16 

, , , , 
I , , , 
, 1 
I I 

+-* 
3 

I Except I Except 
IB,v IB,P,V 
, I Z, 
, IY,S 
'X 'Except 
I I A 
, I --
I I 

Except see I X IExcept 
H,Y Appx.D I IH,E, 

X 

X 

X 

X 
X 

22'+-1 

X 

+- *1 
3 
1 

level 
X 

Except 
a:1jress 
cons. 

X 
X 
X 

Except 
S 

Except 
S 
X 

X 

X 

X 

X 
X 

2 2 '+-1 

X 

+-*/ 
8 
3 

i leve Is 
x: 

X 

X 

X 
X 
X 

x: 

x: 

I liD I 

X 

X 

X 

X 
K 

22~-1 

X 

+-*/ 
16 

5 
1e\7e13 

x: 

x: 
X 
X 

X 

X 
x: 
X 

x: 

x 

L _______________________ L ________ • ________ L ________ L __ ______ L ________ L ________ L _______ _ 
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r-----------------------T--------T--------T--------T--------T--------T--------r--------, 
I Feature IModel 20 I Model 20lSUPPAK IBPS IBPS/BOS IDOS/TOS I~S/360 I 
I I Bas ic I DPS/rpS I . Ba sic I Assem- I I I 
, 'Assem- I Assem- I I As s ern- I bler I I I 
, ,bler , bler I , bler I I I I 
~-----------------------+--------t--------t--------+--------t--------t--------t--------~ 
, os maximum length I 256 256 : 256 I 256 I 256 165:,535 65,535 I 
1 modifier 1 I I I I 
, os constant subfield I -- I -- I X I x K l 
, permitted I I I I I 
I os type ,only only only lonly I X I X X I 
t IH,,:::: H,C C,R, I C, H, I I 
1 IF" 0 IF" D I I 
, Dq_length modifier lonly only only I only X I X K I 
1 ICC C I:::: I I 
, COpy I I I X K I 
1- I I I 
, CSECT ,8 max. X K K I 

'I I 
I DSECT I 7 max. X X X I 

'I I 
, ISEQ 'X X X X I 
I I I 
I LTORG I I X X X X I 
I I I I 
, PRI NT I I X X X X I 
I I I I 
I T LTLE I I X X X X X I 
I I! I 
'COM I I X X I 
I I I I 
IICTL '11 opnd. 1 opnd. 1 opnd. X X X I 
i I 125 only 1 or 25 I 
I I lor 3 only I 
I I lopnds. I 
I I 125,71,38 I 
I I I I 
lOSING 12 opnds.15 opnds. 2-17 2 opnds. 6opnds. K K I 

11st opndl1st opnd opnds. I I 
I reloc. I reloc. ist opnd reloc. I I 
lonly I only reloc. only I I 
I I only I 
I I I 

DROP 11opnd. 14 opnds. X lopnd. 5 opnds. I X X 
lonly I only only I I 
I I I I 

CCW I I 4 opnds. X opnd. I X I X K 
I I (DCCW) 2 reloc. I I 
I I only I 
I I I 

ORG I No I X No No I X X X 
Iblank I blank blank I 
lopnd. I opnd. opnd. I 

1 I I I 
ENTRY 11 opnd. 11 opnd. lopnd. lopnd. 11 opnd. X X 

lonly I only only only lonly 
I I I 

EXTRN 11 opnd. t 1 opnd. 1 opnd. max. 14 \1 opn:L X K 
lonly I only only 1 opnd. lonly 
I I only I 
I I I 

CNOP I I 2 dec. 2 dec. 12 dec. X X 
I I digits digits I digits 
I t I 

PUNCH I I I - - X X 

I I I 
REPRO I I X I X I K I K I L _______________________ 4 ________ L ________ 4 ________ 4 ________ 4 ________ 4 ________ 4 ________ J 
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r-----------------------T--------T--------T--------r--------r--------r----====T--------, 
I "I I , I I I 
I Macro Instructions 1360/20 I **' I X I X X 
I ,IOCS", , 
! lonly I Iii ! ! , 
t-----------------------t--------t--------t--------t--------+--------t--------t----~---~ 
Operand Sublists I I 'I' X K 

I I I I I 
Attributes of macro= i i !!! X x: 
instruction operands I I I j I 
inside macro I I I , 
d~finitions and symbols I I I I 
used in conditional-! I I i 
assembly instructions I I I I 
~utside macro I I I , 
definitions , I t , 
Subscripted SET symbols X K 

Maximum number of 
parameters 

49 tJ9 200 200 

Conditional-assembly X X 
Jinstructions outside 
Inacro definitions 
I 
IMaximum number of SET 
I symbols 
I Gl::>bal SErA 16 16 * * 
I Global SETB 256 1 128 * * 
,I Global SEre 16 16 * * 
I Local SET~ 16 16 * * 
, Local SETB 256 2 128 * * 
I Local SETB 128 3 

I Local SETC 0 0 * * L __________ ~ ____________ ~ ________ L ________ L ________ ~ ________ ~ ________ ~ ________ ~ ________ J 

* rhe number of SET symbols pernitted by the Operating System/36J and DOS/TOS 
~ssembler is variable, dependent upon available main storage. 

X Implemented as specified in IBM System/360 Assembler Lan~ua~e SRL. 

Not implemented. 

1 For DPS and TPS 
2 For DPS only 
3 For N?S only 

134 



Appendix G. Output Listings (Assembler and MMAINT) 

Assemb ler Program 

r--------------r-----------r------------------------------------------------------------1 
I FIELD I PRINT I ME~NING I 
I I POSITIONS I I 
~---~----------~-----------~-----------------~------------------------------------------~ 
I External Symbol Dictioaary (ESD) I 
~--------------T-----------T------------------------------------------------------------~ 
I SYMBOL I 01-08 I External name. I 
I TYPE I 11-12 I Symbol type. I 
lID I 15-16 I ESD eatry nunber. I 
I~DDR I 19-22 I Address of symbol before relocation. I 
I LENGTH I 26-29 I Length attribute of control se~tion. I 
ILD ID I 34-35 I ESD entry number of control section Nhere nane a9pears. I 
~--------------~~----------~------------------------------------------------------------~ 
I Instructions I 
~-~------------T-----------T------------------------------------------------------------~ 
LOCATN 02-05 I Location of assembled instruction (hexadecimal). 
OBjECT CODE 07-20~ or 1 Assembled instruction (heKadecimal). 

ADD1 
ADD2 
STMNT 
SOURCE 
STATEMENT 

07-22 I constant generated (hexadecimal). 
22-25 1 Effective address of 1st operand (heKadecinal). 
27-30 1 Effective address of 2nd operand (hexadecimal). 
32-35 I Statement number (decimal). 
37-116 I Source statement Ccard image). Column 36 contains 

1 a plus sign if a source statement is generated. 
118-120 I Number of TXT card (decim3l). 

I Note: If NODECK was specified, the number is th3t of 
i a-&OESD option. 

WRN 03-05 I Flag: Possible error in previous st3tement. 
SEQ 08-10 I Flag: Sequence error in previous statement. 
ERR 13-15 I Flag: Error in previous statement. 
CAT I 18-20 I Flag: Catastrophic error in previous statement. I 

~----_---------~-----------L--------------~-----------__________________________________ ~ 
I Relocation Dictionary (RLD) I 
l--------------r-----------r------------------------------------------------------------~ 
IPOS.ID 1 03-04 I ESD ID number of control section containing the constant. I 
IREL.ID I 10-11 I ESD ID number of control section 60ntaining the 3ddress in I 
I I I the constaat. I 
I FLGS I 16-17 I rype of relocation.. I 
IADDR I 20-23 I Address of constant before relocation. I 
~-----------~--~-----------~------------------------------------------------------------~ 
'I Diagnostics 1 
~--------------r-----------r----------------------------------------------------~-------~ 
ISTATEMENT NO. 1 05-08 1 Listing sequence number of statement in error. 1 
IERROR MESSAGESI 20-79 I Explanation of error. I 
I ACTION 1 80-120 I Action taken by Assembler. I 

~---~----------~---~-~-----~-----------~------------------------------------------------~ 
I Table of Defined Symbols I 
~--------------T-----------T----~-------------------------------------------------------~ 
1 SYMBOL I 01-08 I Name assigned to source statement. I 
I I 65-72 I I 
I LEN I 11-13 I Length attribute (decimal notation). I 
I I 75-77 I I 
I VALUE I 17-20 I Value attribute (hexadecimal notation). I 
I I 81-84 I I 
I TYPE I 24 I Type attribute. I 
I I 88 I I L ______________ ~ ___________ ~ ____________________________________________________________ J 
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r---------------------------------------------------------------------------------------1 
I I 
I Crossreference List* (for DPS Assembler only) I . . ,t---------------------------------------------------------------------------------------1 
I SYMBOL 01-08 Source Label I 
i LEN 10-13 Length attribute (decimal) i 
i~iioE ij-~6 Value attribute (hexadedimal) i 
IDEF 23-26 Listing sequence number of statement which defines label I 
I CROSS- 31-34 Listing sequence numbers of statements I 
1 REFERENCE 37-40 which contain the label ! 
I 43-46 1 
1 49-52 
I 55-58 
i 61-64 

61-10 
13-16 
19-82 
85-88 
91-94 
97-100 

103-106 
1nn_11") 
.LV7-.L.L" 
11C_110 
..L.LJ-..L.LU 

~---------------------------------------------------------------------------------------~ 
I*Replaces Table of Defined symbols if ~ROSSREF is specifie~ in AJPT~ statement. I L _______________________________________________________________________________________ J 
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EXTERNAL SYMBOL DICrIONARi 

SYMBOL TYPE ID AD DR LENGTH LD IF 

SD 01 0100 00118 

EXAMPLE 

LOCATN OBJECT CODE ADDl ADD2 STMT SOURCE STATEMENT 

0100 
0000 
0008 
0009 
0100 4890 013E 013E 

ERR 
0104 D20l 0140 0144 0140 
010A 4D80 0000 0000 

ERR 
010E 9500 0142 0142 
0112 4780 011E 011E 
0116 4A90 0146 0146 
011A 47FO 0104 0104 
011E 4D80 0020 OOCO 
0122 
012A 
013E 0122 
0140 012A 
0142 00 
0144 0000 
0146 0002 

0002 STATEMENTS FLAGGED 

POS.ID REL.ID FLGS ADDR 

01 
01 

01 
01 

04 013E 
04 0140 

0002 
0003 
0004 
0005 
0006 
0007 

01114 0008 
0009 

0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
0018 
0019 
0020 
0021 
0022 

ERROR MESSAGES 

R8 
R9 
BE3IN 

EXIT 
AREA 
TABLE 
ADDR 
LASTAD 
SWITCH 
HO 
H2 

STATEMENT NO. 
0007 
0009 

UNDEFINED OPERATION :ODE 
UNDEFINED SYMBOL 

SYMBOL LEN VALUE TYPE 

ADDR 2 013E Y 
AREA 2 0122 H 
BEGIN 4 0100 I 
EXIT 4 011E I 
HO 2 0144 H 
H2 2 0146 H 
LASTAD 2 0140 Y 
R8 1 0008 
R9 1 0009 
SwITCH 1 0142 X 
TABLE 2 012/\ H 

START 256 
USING *-256,0 
EQU 8 
EQO 9 
LH R9,ADDR LOAD ADDRESS OP TABLE 
MVA SWITCH, 0 SET SwITCH OFF 

MVC LASTAD(2),HO 2LEAR 'TABLE 
BAS R8.,SUBR GO TO SUBROOTI~E 

2LI SWITCH,O IF SwITCH OFF 
BE EXIT LEAVE ROOrINE 
AH R9,H2 ELSE INCREl\SE l\;»)RESS 
B BE3IN+4 AND BRANCH BACK 
BAS R8.192 
DS 4H 
DS 10H 
D2 Y CAREA) 
DC YCTABLE) 
D2 X'OO' 
D2 H'O' 
DC H'2' 
END 

RELOCATION DI2TIONARY 

DIAGNOSTICS 

ACTION 
STATEMENT TREATED AS COM~ENr 

STATE~ENT IN:O~PLErELY ASSEMBLED 

TABLE OF DEFI~ED SY~BOLS 

Figure 17. Sample Listing of Assenbler Output 
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Macro Maintenance Program 

r----------------T--------T----------------l 
I FIELD ! PRINr !MEANING I 
i i P)SITI)N i I 
~----------------+--------+----------------~ 
ISTMNT NO. I 1-8 IStatement number I 
IMACRO DEFINlrIQNI 12-91 IMacro definit= i 
iSTATEMENT i jion statement I 
I DIAGNOSTIC I 95-120 I Diagnostic nes- I 
I I Isage I L ________________ ~ ________ ~ ________ -----___ J 

MACR~ 

STMT NO. MACRO DEFINlrION SrArEMENr 

&NA~E ADD &F1.&F2~&F3.&F4~&F5 

ADD 001 
ADD 002 
ADD 003 
ADD 004 
ADD 005 
ADD 006 
ADD 007 
A.DD 008 
ADD 009 
ADD 010 
ADD 011 

* 
&NA~E 

&AL1 
.ADD 
&AL1 
&AL2 

STH 
LH 
SErA 
AH 
SErA 
SETA 
AlFB 
STH 
LH 
MEND 

12,SAVE~RE~ 

12,&F1 
2 
12,&SYSLIST(&AL1) 
&AL1+1 
&AL1+1 
('&SYSLlSr(&AL2)' filE 
12,&SYSLIST(&AL1) 
12 , S~~VEAREA 

' , ) • ADD 

Figure 18. Sample Listing of Macro Maintenance-program output 
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Appendix H.Assembler Diagnostic Messages 

The associated actions (see Output Listings) are abbreviatej as: 

SA = Statement assemblej 
STC= Statement treated as comment 
SIA= Statement incompletely assembled 
~IE= ~ssembly in Error 

r--------------------------------T------------------------------~------T----------T-----l 
, Diagnostic Message I Meaning IAssociatejlNotesl 
I I I Acti:)n I I 
t--------------------------------+--------------~----------------------+----------+-----1 
I~SSEMBLER CONTROL ST~TEMENr - Irhe operand of an AW~RK statenent is I sr: I I 
IAwORK INVALID In:)t a single operand of , I I 
I I either 1 or 2. I I I 
~-------------------------------~+-------------------------------------+----------+-----~ 
IASSEMBLER CONTROL ~R M~CR~ '~n ~OPTN statement has beenjetectej I S~ , I 
IST~TEMENT - INVALID N~ME FIELD Iwith an entry in the name field. rhel 'I 
t I name field has been ignorej, but the 1 ~ I 
I Iremainder of the statement has been I I I 
I I processed. I I I 
~--------------------------------+-------------------------------------r----------~-----~ 
IASSEMBLER CONTROL STATEMENT - I~n ~OPTN statement has been en count- I SIA I I 
IINV~LID OR MISSING OPERAND lered with no operands or Nith an I I I 
I I :)perand function tha t is not one of I 1 I 
, I the valid options. The valid operandi I I 
I I and any other operanjs followin:J are I ,I I 
I I i:Jnored. I' , 
~--------------------------------+-------------------------------------+----------+-----i 
'B~D D~T~ IErroneous data found in D: or D:CW 'SI~ I I 
I , statenent. I I I 
~-----~--------------------------~-------------------------------------~----------~-----~ 
ICONST~NT TRUNCATED 'Specified constant length is less I S~ I I 
I ,than the actual length of a constant., " 
~--~-----------------------------~-------------------------------------~----------~-----~ 
IILLEG~L :ONTINUATION LINE 'A statement is continued on the sub- I src I I 
1 ,sequent line (in the subsequent I 'I 
I ,card) • 'I I 
~--------------------------------t-------------------------------------t----------t-----i 
IILLEG~L FORM~T 1. Invalid delimiter. SI~ 
I 2. Missing or extra field(s) in sta-
, tement operand. 
I 3. First operand is a literal. 
I ~. Blank operand in a machine 
I instructi:)n. 
I 5. Parentheses are not paired. 
I 6. Invalid symbol in L·SY~B~L. 
I 7. Illegal d:)uble indexing in RX 
I format. 
I 8. Illegal type of self-jefining 
, term. 
~--------------------------------+----------------------------~--------+----------+-----~ 
,ILLEGAL MODIFIER I Inc:)rrect m:)difier in a D: or DS I SI~ , I 
I ,statement. I I I 
~--------------------------------+-------------------------------------+----------+-----~ 
IIMPROPER START VALUE lrhe value in a STARr statement is n:)tl S~ I I 
I 'an integer nul tiple o,f two. (rhe I I I 
I I value is increased to the next higherl 'I 
, I integer mUltiple of two). I I I 
~--------------------------------~-------------------------------------~----------+-----~ 
IINV~LID :ONDITION CODE ICondition code mask specified in Be I SIA I I 
ISPECIFIC~TION I:)r B:R is other than 0-15. I I I L ________________________________ L _____________________________________ L __________ L _____ l 
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r--------------------------------T-------------------------------------T----------1-----1 
I Diagnostic Message I Meaning l~ss~ciatejIN~tesl 
! ! I z:-.~cti:)n I I 
~--------------------------------1-------------------------------------t----------t-----~ 

INVALID EXPRESSION 11. For all instructions except DC I SIA/STC I 
I and EQU, the value of the eKpres-1 I 
I sion is negative. I I 
12. rhe eKpression contains more thanl I 
i three terms. I I 
13. rhe expression is compleK relo- I i 
I eatable, but it is not allowe1 I 
I for this instruction. I 
4. rhe terns in.a multipli~ation arel 

not absolute. I 
5. An arithmetic operator begins or I 

ends an expression. I 
6. Parentheses are not paired. I 
7. During expression evaluation a I 

value greater than 215-1 or less I 
than -215 has been reache1. I 

8. Invalid delimiter sequence. 1 
9. The operand in an JRG st3te~ent ! 

is not relocatable within the I 
section. i 

10. The operand in an END or XFR sta-I I I 
tement is not relocatable. I I I 

~--------------------------------+-------------------------------------t----------+-----~ 
IINVALID IMMEDIATE DATA Irhe immediate data is an invali1 I SI~ I I 
I Iself-defining term (e.g., more than i I 
I lone byte). I I 1 
t--------------------------------t-------------------------------------t----------t-----~ 
I INVALID LENGTH VALUE 11. For SS type instructions. I I I 
I I a. Length is greater than 256 I I I 
I I b. F~r two length instructions, I I I 
I I Ll or L2 is greater than 16. I I I 
I 12. Length is specified as a relocat-I I I 
I I able term. I I I 
~--------------------------------1-------------------------------------t----------+-----~ 
I INVALID LITERAL SPECIFICArION I Literals have been specifie1, I SII.\ I I 
! I a1 th:)ugh an AOPT~~ :or TERAL statement. 

lis not included. (rps Assembler I 
I I only>. I I I 
.--------------------------------t-------------------------------------t----------+-----~ 
INVALID NAME FIELD 1. For all instructions except I SA/SrC I I 

rITLE: The statement name beginsl I 
wi th a non-alphabetic character. I I 
{$, @, and # are consijer2d i i 
alphabetic characters}. I 

2. rhe statenent name is longer than I 
eight characters. I 

3. Non-alphanumeric characters 1 
appear within the statement name. I 

4. A statement name is present in a I 
statenent which must not have a I 
name. I 

5. ~ DSE~T statement has no name. I 
6. No name or an invalid name in an I 

EQU statenent. I 
t--------------------------------l-------------------------------------t----------+-----~ 
I INVALID OCCURE~CE JF ASSE~BLER 11. Program has more than one I src I I 
I STATEME~I' I srARr card. I 1 I 
I i 2. A START card is improperly pIa ce:i i I I 
I I in the program. ! I! 
I 13. An LTOR3 appears within a jummy I I 1 

I I control section. I i I 
L ________________________ ~-------~----------------------_______________ ~ __________ ~ _____ J 
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r--------------------------------T-------------------------------------T----~-----T-----' 
I Diagnostic Message I Meaning l~ss~ciate1IN~tesl 
I I I Ac t i on I I 
~--------------------------------t-------------------------------------+----------+-----~ 
IINV~LID RE3ISTER CONrENTS 11. Specified register contents are I SI'/S~ I I 
I I n~t rel~catable or they excee1 I I I 
I I 21. 5-1. I I I 
I 12. specified c~ntents for registers I 1 I 
I I 0 - 7 are not correct. I I I 
~--------------------------------+-------------------------------------f----------+-----~ 
IINV~LID RE3ISTER SPECIFIC~rION 11. Register specifie1 is other than I SI~/sr: I I 
I I 0 to 15. I I I 
I 12 • Register specifie1 as relocatablel I I 
I I tern. I I I 
~--------------------------------+-------------------------------------+----------+-----~ 
IINV~LID SELF-DEFINING rERM Irhe self-defining term: I Sl~ I I 
I 11. is t~~ large I I I 
I 12. is too long I I I 
I 13. c~ntains an invalid. character. I I I 
~--------------------------------+-------------------------------------t----------+-----~ 
IIN~ALID OPERATION CODE 11. The operation co1e begins with a I src I I 
I I non-alphabetic character. ($, @, I I I 
I I and # are consid.ere1 a lphabeti c I I I 
I I characters) . I I I 
I I 2. N~n-alphanumeric char3.cters I I I 
I I appear within the operati~n code. I I I 
~--------------------------------+-------------------------------------f----------+-----~ 
I LIMIT ERROR I St~rage required for a constant I sr: I I 
I I exceeds 21.5-1. I I I 
~--------------------------------t-------------------------------------+----------+-----~ 
LIMIT EX2EEDED 11. rhe value of the location c~unterl ~IE I 

I has exceed.ed. 21.5-1. I I 
12. rhe value of the location c~unterl I 
I set by the OR3 st3.tement has gonel I 
I below the initial value of the I I 
I c~ntr~l secti~n. I I 
13. The total number of CSECr, DSEcr,1 I 
I and ExrRN statements exceeds 31. I I 
14. The t~tal number of CSEcr and. I I 
I DSEcr statements exceeds 8. I I 
15. Total number ~f ENTRY statements I I 
I must not exceed 20. I I 

~--------------------------------f-------------------------------------t----------t-----~ 
IM~CRO - 3ENERArION TERMIN~rED I Maximum number (999 for TPS; 4999 f~rl sr: I 1, 21 
I I DPS) ~f executed A.30, A30B, ~IF, an1 I I I 
l I AlFB statements exceeded. I I I 
~--------------------------------f-------------------------------------t----------t-----~ 
IMACRO - GENERArION TER~IN~rED Irhe generation is terminated. after I sr: I I 
IBY OPERArOR'S INTERVENTION \the operator has assigned the value I I 1 
I I 'FF' to the c~re storage position I I 1 
I III OOCE' via the console. I I 1 
~--------------------------------f-------------------------------------t----------+-----~ 
IMACRO - INNER MACRO NESrIN3 I~n inner nacr~ instruction h3.S been 1 sr: I 1, 21 
IDEPrH EXCEEDED 1 given within a third level. (rhis I I 1 

I Imacro instruction iNill not be I 1 I 
I I expanded) • I I I 
t--------------------------------t-------------------------------------t----------t-----~ 
IMACRO INSTRucrlON - IN~ALID IThe columns up to the continue colunnl SA I I 
IOCCURANCE OF DATA lof a continuation line are not blank. I I I 
r--------------------------------f-------------------------------------t----------t-----~ 
IMACRO INSTRUCrION - I~~ALID IF~r exanple, ~peran1 longer than 7 I src I I 
IOPER~ND Icharacters, or operand has an equal I I I 
I I sign in ~ther than the first I I I 
I I position. I I I L ________________________________ ~ _____________________________________ L __________ L _____ J 



r--------------------------------T-------------------------------------T----------T-----l 
I Diagnostic Message I Meaning l~ssJciatejlNJtesl 
I I I A.cti on I I 
~--------------------------------+-------------------------------------t----------t-----~ 
IMACRO INsrRucrION - KEYWJaD i~ keyword Jccurs nore than on~e in a i SA i 
IMULTIPLE SPECIFIED Imacro instruction operand. I I I 
~--------------------------------+-------------------------------------t----------t-----~ 
IMACRO INSTRUCTION - TJJ ~~~Y t~ore operands in a macro instruction I SI~ t I 
iOPER~NDS Ithan specified in the prototype sta- ! !! 
I I tement. The extra operan::'is are I I I 
I I i:Jnored. I I I 
~--------------------------------+-------------------------------------t----------t-----~ 
IM~CRO INSTRUCTION - UNDEFINED IKcy~ord in nacro instruction jOeS not; 3r; i 
I KEYwORD I match any keyword defined in the pro-I I 
t Itotype. rhis operand is ignored; alii I 
I I other operands are processej. ~Q~~: I I 
I IJnly one message appears Nhen more I I 
I I than Jne undefined keyworj appe~rs inl I 
I I the same card of a macro instruction. I I I 
~--------------------------------t-------------------------------------+----------t-----~ 
!M~CRO - INVALID DAfA IN !~on-numeric character encountered in I STe I 1, 21 
!ARITHMETIC OPERATI~N Ian ~IF. ~IF8i or SErB statement with I I 1 
I Ian arithmetic relation or in a SErA I I I 
I i statenen t. I I I 
~--------------------------------+-------------------------------------t----------t-----~ 
IM~CRO - INVALID RESULr IN IFor an A.IF, AIFB, or SErB statenent I sre 1, 21 
IARITHMETIC OPERATIJN I with an arithnetic relation or for a I I 
I I SETz\ STz\TEMENT: I I 
1 i 1. Result is negative I I I 
I 12. Result is greater than 99999. I 1 I 
t--------------------------------t-------------------------------------t----------t-----t 
!MACRO - INVALID SUBSTRING ISpecified substring not wholly con- I src I 1, 21 
I I tained in the character strin:J Jf a I I I 
I ISErC instruction. I I I 
~--------------------------------+-------------------------------------t----------t-----~ 
IMACRO - INVALID SYSLIST ISYSLIST reference to a paraneter I ST: I 1, 21 
I REFERENCE Inumber is less than 1 or greater thanl I I 
I 149. I I I 
~--------------------------------+-------------------------------------t----------t-----~ 
I MACRO ~ LONG FINAL RESULT 12haracter string Lesul t lias exceeded. I sr: I l, 2 i 
ICH~R~:rER OPERATION lei~nt cnaracters in an AIF, ~IFB, Jr I I I 
, ISETB statement with a chara~ter rela-I I I 
I Ition or a SErC statement. , I I 
~--------------------------------+-------------------------------------+----------t-----~ 
IMACRO - LONG INTERMEDI~TE RESULrlCharacter string has exceeje::'i sixteen, ST: I 1, 21 
lIN CHARACTER OPERATIJ~ Icharacters for a SET: statement. I I' 

r--------------------------------t-------------------------------------f----------+-----i 
\MACRO - STATEMENT TRUNCATED \A generated model statement exceeds 'S~ I I 
I I col unn 71 I I I 
~--------------------------------+-------------------------------------t----------t-----t 
IMACRO - UNDEFINED OPERATION CODEIAn instruction with an operation cJdel sre I 2 I 
I Iwhich is not recognized as a valid I I I 
I ISystem/360 Model 20 Jperation code I I I 
; land is not contained in the macro i I I 
\ \ library was fJund during ma~ro I I I 
i I generation. I I' 
~--------------------------------+-------------------------------------t----------t-----~ 
IMISSING UF IN XIJ I~issing unit and function specifica- I SI~ I I 
I I tion in XIO statement. I I I 
~-~------------------------------t-------------------------------------+----------+-----~ 
IMNOTE IA message from the macro coder to I None I , 
i i the macrO user, generally ijentifying I I I 
I Ian error in the macro in!;;t-.rllct.jon~! I 1 L ________________________________ ~ ____________________ - ________________ L __________ L _____ J 

142 



r--------------------------------T-------------------------------------T----------T-----' 
I Diagn~stic Message I Meaning l~ssJciate11~otesl 
I I I ~cti on I I 
~--------------------------------+-------------------------------------+----------+-----~ 
MULTIPLE DEFINITIO~ 1. Identical symbols appear in the I SA/STC I 

name fields of tHO or more I I 

2. 

3. 

statenents. 
For an EXrRN statement: 
a. Operand is identical to the 

name field of another 
statenent 

b. Two or more statenents have 
identical operands 

The name fields of CSEcr and/or 
DSECT statements are identical. 

I I 
1 I 
I I 
I I 
I I 
1 1 
I I 
I I 
I 1 

\ The statenent encountered second I I 
I is considered unnamed. I I 
~--------------------------------+~------------------------------------+----------+-----~ 
\NOr ADDRESSABLE 11. No base register specified. I SI~ I I 
I 12. An absolute displacement is I I I 
I I greater than 4095 I I I 
I \3. Base register(s) specified in 1 1 1 
I I USING statement (s) cannot be app-I I I 
I 1 lied" (no coincidental I 1 I 
I I relocatability). I I I 
~--------------------------------+-------------------------------------+----------+-----~ 
IRELOCArION ERROR 11. Base register specified in relo- I S~ I I 
I I catable operand. I I I 
I 12. RelJcatable expression in YLl ( ). I I I 
I 13• Symbol in operand of E~rRY state-\ I I 
\ I ment is defined in an unnamed I I I 
I I contr~l secti~n. I I I 
~--------=-----------------------+-------------------------------------t----------+---~-~ 
IST~TEMENr FORMAT C~NNor 1. Erroneous operand in an src 
IBE ANALYZED instructi~n. 
\ 2. Blank operand in an Assembler 

instructiJn. 
3. For DC or DS: 

4. 

I 5. 
I 
16. 
I 

a. First character in operand 
field is not alphabetic or 
nmoeric. 

b. No alphabetic character fol­
lows the duplication factor. 

c. N~ terminating apostrophe or 
close parenthesis. 

d. Terninating apostrophe or 
close parenthesis followed by 
a non-blank character. I 

e. Length specification is 
n~n-numeric. 

f. Invalid constant type. 
An operation code and/or an 
~perand is not c~ntained in 
co~umns 2 through 71. 
OperatiJn c~de has more than 5 
characters. 
D2 literal has no fourth 
sub-field. 

17. N~ initial apostrophe in rIrLE 
I statement. 
18. More than four registers are spe-
1 cified in a USIN3 or DROP 
I statement. 

~--------------------------------+-------------------------------------+----------+-----~ 
ISYMBOL NOr PREVIOUSLY DEFI~ED I~ symbol in the ~perand of an J~G or I sr: I I 
I IEQU statement is not defined in a I I I 
I Iprevi~usly encountered statement. I I I L ________________________________ L _____________________________________ L __________ L _____ J 
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r--------------------------------T-------------------------------------r----------r-----' 
I Diagnostic Mess~ge I Meaning l~ssJciatedlNotesl 
I I I ~cti:)O I I 
~--------------------------------1-------------------------------------t----------t-----~ 
ITOO MANY DIGITS \TOO many digits in a decimal value orl SA I I 
i I a self-defining term. I I I 
~--------------------------------+-------------------------------------t----------t-----~ 
IUNDEFINED OPERATION CODE IMnemonic operation code is not reco- I sr: I I 
i i :Jnized as a valid IBlY! SysteItl360 iii 
I IModel 20 operation code and is not I I I 
I I contained in the macro libr~ry. I I I 
r--------------------------------t-------------------------------------+----------+-----1 
IUNDEFINED SYMBOL IA symbol has been referenced but it ! SIA ! ! 
i i is ~ot defined in the name field of I I I 
i i any instruction. I I I 
~--------------------------------+-------------------------------------t----------t-----~ 
IUNPAIRED AMPERSAND IOdd number of ampersands encountered I S~ I I 
I lin a constant. (T.vo ampersands must I I I 
I I be specified for every ampersand I I I 
I I wanted in a constant.) I I I L ________________________________ L _____________________________________ 1 __________ L _____ J 

r---------------------------------------------------------------------------------------1 
I~Q~~§: I 
I I 
11. These messages refer to statements in the assembly listing which contai~ addition~ll 
I information. This additional information is: the macro-instruction name, and a I 
, pointer to the instruction in error within the generated macro routine. 
I 
12. 
I 

Diagnostic messages for macro instructions may be caused by improper data ~[l the 
macro instruction (for example, alphabetic characters supplied for a len~th 

I specific~tion). l _______________________________________________________________________________________ J 



Appendix I. Diagnostic Messages of the Macro Maintenance 
Program 

r----------------------------T----------------------------------------------------------, 
I MESSl\GE I MEANING \ 
~----------------------------4---~~-----------------------------------------------------~ 
ICHARACTER VALUE TOO LONG IA character value of this statement is too long. \ 
~----------------------------+----------------------------------------------------------~ 
(CHl\Rl\:TER STRING TOO LONG IA character string of this statement is t00 10~g. \ 
~----------------------------+----------------------------------------------------------~ 
(COLS 1 THRU 15 NOT BLANK (Colunns 1 thr~ugh 15 must be b13nk. \ 
~----------------------------+----------------------------------------------------------~ 
(FORMAT ERROR I~ NA~E FLD \The name field of this statement has the wrong format. I 
~----------------------------t----------------------------------------------------------~ 
(ILLEG~L :ONTIN PUNCH IColumn 72 must be blank for this statenent. I 
~----------------------------4----------------------------------------------------------~ 
IILLEGAL OPERAND Il\n operand is n~t allowed for this statement. I 
~----------------------------+----------------------------------------------------------~ 
I ILLEGAL OPERATION CODE IThe operation code of this'statement is not allowed Nithinl 
\ I a macro definiticn, or the operat ion c0de sp ecif ied in 3 I 
I Iprot0type statement is a machine instruction or an I 
I \ assembler statement. I 
~----------------------------+----------------------------------------------------------~ 
(ILLEGAL STATE~ENT FORMAT IThe format of the statement is illegal (has no operation I 
I \ co:1e) . \ 
r----------------------------+----------------------------------------------------------~ 
IILLEG~L :ONTINUATION LINE \The c0ntinuation line is not permitte:1. I 
r----------------------------f----------------------------------------------------------~ 
IILLEGAL SUBSrRING \A substring specification is not permitted for this I 
I I statement. I 
~----------------------------f----------------------------------------------------------~ 
IINCORRECT CONT LINE \The continuation line is incorrect (column 16 of a con- I 
1 \ tinuation line is blank). I 
~----------------------------+----------------------------------------------------------~ 
IINV l\RITHM TERM OF SUBSTR \rhe arithmetic term of a substring is invalid. \ 
r----------------------------+----------------------------------------------------------~ 
IINV CHAR STR TER~INArION \The termination of the character string is incorrect. \ 
t----------------------------t----------------------------------------------------------~ 
\INV FORM~r OF l\RITHM EXPR IArithmetic expression has an invalid f~rmat. \ 
r----------------------------+----------------------------------------------------------~ 
IINV FORM~r OF LOGICAL EXP \The f0rnat 0f the logical eKpression'is invali:1. \ 
t----------------------------4-----------------------------------------------~----------~ 
IINV OPERAND rERMINATIO~ IThe terninati0n of the operand is incorrect. I 
r----------------------------t----------------------------------------------------------~ 
!INV PROTOTYPE STATEMENT Irhe prototype statement is incorrect. I 
r----------------------------f--------------------~-------------------------------------~ 
IINV RELArIONAL OPERATOR Il\n invalid relational operator (E2, NE, GT, GE, Lr, LE) is\ 
1 I specified. \ 
r----------------------------t----------------------------------------------------------~ 
\INV SET ST~TEMENT NAME Irhe name of a SET statement is invalid. \ 
t----------------------------f-----------------------------~----------------------------~ 
\INV SUBSrR TER~INATION \The terminati~n of a substring is incorrect. \ 
t----------------------------t----------------------------------------------------------~ 
lINV SYMBOL TERMINArION \rhe termination of a symbol is incorrect. \ 
r----------------------------f----------------------------------------------------------1 
IINV SYMB PAR IN OPERAN~ \The operand c0ntains an incorrect symbolic parameter. I 
t----------------------------t----------------------------------------------------------~ 
!INV SYMB P~R I~ NAME FLD \rhe name field contains an incorrect synb~lic ?3raneter. I 
~----------------------------4----------------------------------------------------------~ 
IINV SYSVARSY~ IN NAME FL~ IThe name field contains 3n in~orr2ct syst2m variable I 
1 \ symbol. I 
t----------------------------+----------------------------------------------------------~ 
IINV SYSVARSY~ IN OPERAND \The operand contains an incorrect system variable 3ymbol. I l ______________ ---------_____ L __________________________________________________________ J 



r----------------------------T----------~~----------------------------------------------, 

I MESSA.GE I MEANING I 
~-----------~----------------+----------------------------------------------------------~ 
IINVALID ARITH~ETIC TER~ IThe statement contains an arithmetic term which is I 
i I invalid. I 
~----------------------------t----------------------------------------------------------~ 
IINVA.LID LOGI2A.L OPERArOR IAn invalid logical operator is specifiej. I 
~----------------------------t----------------------------------------------------------~ 
!INVALID OPERATION CJDE !The operation code for this statement is invali3. I 
~----------------------------t----------------------------------------------------------1 
IINVA.LID MA.~RO STArEMENr Irhe macro statement specified is incorrect. I 
~----------------------------t----------------------------------------------------------~ 
lINVALID MNOTE OPERi\ND jIhe JpeL'and of an [VlNOrE statenent is invalid. I 
r----------------------------t----------------------------------------------------------~ 
1 INVALID OPERAND TYPE IPositional prototype statement with keyword or vice versa.1 
t----------------------------t----------------------------------------------------------1 
IINVALID SEQUEN~E SYMBOL Irhe sequence symbol of this statenent is invalij. I 
t----------------------------t----------------------------------------------------------~ 
IINVALID STANDARD VALUE IThe standard value specifiei for a keyworj is incorrect. I 
t----------------------------t----------------------------------------------------------~ 
IMORE THA.N 3 ATITHM TERMS Irhis staterrent contains more than 3 arithnetic terns. I 
~------------------------~---+----------------------------------------------------------~ 
IMULTI DEFINED SY~BPARA~ IA parameter is jefinej more than once. I 
r----------------------------t----------------------------------------------------------~ 
INO END PAREN IN OPERAND Irhe terminating parenthesis of this operand is nissing. I 
t----------------------------t----------------------------------------------------------~ 
INO INIT • IN CHAR STRING IThe initial apostrophe of a character string is nissing. I 
r----------------------------t----------------------------------------------------------~ 
INO INIr ; IN 21D CHAR VAL IThe second character value has no initial apostrophe. I 
r----------------------------t----------------------------------------------------------1 
INO INIT PAREN IN OPERAND Irhe initial parenthesis of this operand is nissing. I 

r----------------------------f----------------------------------------------------------~ 
INO SEQ SYMB IN NAME FLD Irhe name fielj of an ANJP statement joes not contain a I 
I I sequence synbol. I 
t----------------------------t----------------------------------------------------------1 
IOPERAND MISSIN3 Irhe operand of this statement is missing. I 
r----------------------------f----------------------------------------------------------~ 
iOPERAND Nor CJ~TINUED IThe continuation of an operanj is missing. I 
r----------------------------t----------------------------------------------------------~ 
iOPERAND JVERFLJ~S CJL 71 IThe operand extends beyond column 71. I 
~----------------------------t----------------------------------------------------------1 
IS * Irhe contents of columns 73 through 80 of this st3tenent I 
I I are out of se1:uence. I 
r----------------------------t----------------------------------------------------------~ 
ISequence Symbol I 
IMULTI DEFINED IA se~uence symbol is jefined more than once. I 
r----------------------------t----------------------------------------------------------~ 
ISe1:uence Symbol I I 
INOT ~EFINED IA se~uence synbol shoulj be jefined. I 
~----------------------------t----------------------------------------------------------~ 
]TOO M~NY SYMB PARAMETERS Irhis staterrent contains too ma~y syncolic paraneters. I L ____________________________ ~ __________________________________________________________ J 

* rps only 
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Appendix J. Character Codes 

This appendix lists all System/360 card c:>des t:> which a printer ~raphic is a3si~ned. 
(The printer graphic may vary according to the national character set.) 

r---------T----------------T--------------T------------T---------------, 
IEBCDIC I C~RD PUNCH I PRINTER I I I 
ICODE I CO~BIN~TIJN 1 GR~PHI: I DECIM~L I HEXADECI~AL I 

~---------+----------------t--------------t------------+---------------~ 
1 I I I 
100000000 I 12,0,9,8,,1 0 1 00 1 
100000001 I 12,9,1 1 I 01 1 
100000010 I 12,9,2 2 1 02 I 
100000011 I 12,9,3 3 03 I 
,00000100 I 12,9,4 4 04 1 
100000101 1 12,9,5 5 05 1 
100000110 I 12,9,6 6 06 1 
100000111 I 12,9,7 7 07 I 
100001000 I 12,9,8 8 08 1 
100001001 I 12,9,8,1 9 09 I 
100001010, 12,9,8,2 10 O~ 1 
100001011 I 12,9,8,3 11 OB I 
100001100 I 12,9,8,4 12 oc I 
100001101 I 12,9,8,5 13 OD I 
100001110 I 12,9,8,6 I 14 OE I 
100001111 I 12,9,8,7 I 15 OF I 
~---------+----------------+--------------+------------+---------------~ 
100010000 I 12,11~9,8,1 I I 16 I 10 
100010001 I 11,9,1 I 17 I 11 
100010010 I 11,9,2 I 18 I 12 
100010011 I 11,9,3 19 I 13 
100010100 1 11,9,4 20 1 14 
100010101 1 11,9,5 21 I 15 
100010110 I 11,9,6 22 I 16 
100010111 I 11,9,7 23 I 17 
100011000 I 11,9,8 24 I 18 
,00011001 \ 11,9.,8,1 25 1 19 
100011010 1 11,9,8,2 26 I 1?\. 
100011011 I 11,9,8,3 27 1 1B 
100011100 I 11,9,8,4 28 I lC 
100011101 \ 11,9,8,5 29 1 1D 
100011110 I 11,9,8,6 30 \ 1E 
100011111 I 11,9,8,7 31 I lF 
~---------+----------------t--------------+------------+---------------~ 
100100000 \ 11,0,9~8,1 I I 32 20 
,00100001 I 0,9,1 1 1 33 21 
\00100010 I 0,9,2 I 1 34 22 
\00100011 I 0,9,3 I I 35 23 
100100100 \ 0,9,4 I I 36 24 
100100101 1 0,9,5 I I 37 25 
100100110 I 0,9,6 1 I 38 26 
100100111 I 0,9,7 I 1 39 27 
100101000 I 0,9,8 I 1 40 28 
\00101001 1 0,9,8,1 I I 41 29 
I 00101010 I 0 , 9 ,8 ,2 1 I 42 2?\ 
100101011 I 0,9,8,3 1 I 43 2B 
100101100 1 0,9,8,4 1 1 44 2: 
100101101 I 0,9,8,5 I I 45 2D 
100101110 I 0,9,8,6 I 1 46 2E 
100101111 1 0,9,8,7 I I 47 I 2F L _________ ~ ________________ L ______________ L ____________ ~ _______________ J 
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r---------r----------------T--------------T------------T---------------, 
i EBCDIC I CARD PUNCH I PRINrER I I , 
120DE I 20MBIN~TION I GRAPHIC I DECIMAL I HEXADECIMAL I 
~---------+----------------+--------------+------------+---------------i 
100110000 12,11,0,9!1'8,1 ! 48 30 I 
100110001 9,1 i 49 31 
100110010 9,2 I 50 32 

90110011 9 .. 3 51 33 
00110100 9#4 52 34 
00110101 9,5 53 35 
00110110 9.,6 54 36 
00110111 9,7 55 37 
00111000 I 9,8 56 38 
00111001 I 9.,8,1 57 39 
00111010 I 9,8,2 58 3~ 
00111011 I 9,,8,3 59 3B 
'00111100 I 9,8,4 60 3C 
~00111101 I 9.,8,5 61 3Q 
100111110 I 9,8,6 62 3E I 
100111111 I 9,8.,7 63 3F I 
~---------+----------------t--------------+------------+---------------~ 
01000000 I blank I 64 40 I 
01000001 I 12,0,9,1 I 65 41 I 
01000010 I 12,0,9,2 I 66 42 I 
01000011 i 12,0,9,3 I 67 43 I 
01000100 12,0,9,4 I 68 44 I 
01000101 12,0,9,5 I 69 45 I 
01000110 12,0,9,6 I 70 46 I 
01000111 12,0,9,7 I 71 47 
01001000 12,,0,9,8 I 72 48 
01001001 12,8,1 I 73 ~9 

01001010 12,8,2 I 74 4l\ 
01001011 12,8,3 I 75 4B 
01001100 12,8,4 < I 76 42 
01001101 12,8 r 5 ( I 77 4D 
01001110 12,8,6 + I 78 4E I 
01001111 12,8,7 I I 79 4F I 
t---------+----------------t--------------+------------+---------------~ 
01010000 1 12 I & 80 I 50 I 
01010001 I 12,,11,Q,1 I 81 I 51 I 
01010010 I 12,11,9,2 I 82 I 52 
01010011 I 12,11,9,3 I 83 53 
01010100 I 12,11,9,4 I 84 54 
01010101 I 12,11,9,5 I 85 55 
01010110 I 12,11,9,6 I 86 56 
01010111 I 12,11,9,7 i 87 57 
01011000 1 12,11.,9,8 I 88 58 
01011001 I 11,8,1 I 89 59 
01011010 I 11,8,2 I 90 5l\ 
01011011 I 11,8,3 I $ 91 5B 
01011100 l 11,8,4 I * 92 52 
01011101 I 11,8,5 I 93 5D 
01011110! 11,8,6 I 94 5E 

101011111 I 11,8,7 I 1 95 SF L _________ ~ ________________ ~ ______________ ~ ____________ ~ ______________ _ 
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r---------T----------------T--------------T------------T---------------l 
1 EB2DI2 1 C1\RD PUN2H I PRINrER I I I 
1 CODE I CO~BINATIJN I GR1\PHI2 I DE2IM1\L I HEXADECIMAL I 
r---------+----------------t--------------+------------+---------------~ 

01100000 I 11 I 96 I 60 I 
01100001 I 0,1 / I 97 I 61 I 
01100010 I 11,0,9,2 I 98 I 62 I 
01100011 I 11,0,9,3 I 99 1 63 I 
01100100 I 11,0,9,4 I 100 64 1 
01100101 1 11,0,9,5 I 101 65 I 
01100110 I 11,0,9,6 I 102 66 I 
01100111 I 11.0,9,7 I 103 67 1 
01101000 1 11,0,9,8 I 104 68 I 
01101001 I 0,8,1 I 105 69 I 
01101010 I 12,11 1 106 6A I 
01101011 i 0,8,3 , I 107 68 I 
01101100 I 0,8,4 % I 108 6C I 
01101101 I 0,8,5 _ I 109 6D I 
01101110 I 0,8,6 > I 110 6E I 
01101111 I 0,8,7 ? I 111 6F I 
~---------+----------------t--------------+------------+---------------1 
101110000 I 12,11,0 I I 112 I 70 I 
101110001 I 12,11,0,9,,1 I I 113 I 71 I 
101110010 1 12,11,0,9,2 I I 114 I 72 I 
101110011 I 12,11,0,9,3 I I 115 I 73 I 
101110100 I 12,11,0,9,4 I I 116 I 74 I 
101110101 I 12,11,0,9,5 I I 117 I 75 I 
I 0111011 0 I 12 , 11 , 0 , 9 .• 6 I I 118 I 7 6 I 
101110111 I 12,11,0,9,,7 I I 119 I 77 I 
101111000 I 12,11,0,9,8 I I 120 I 78 I 
101111001 I 8,1 I I 121 I 79 I 
101111010 I 8,2 1 I 122 I 7A. I 
101111011 I 8,3 I # I 123 I 78 I 
101111100 I 8,4 I @ 1 124 I 7C I 
101111101 1 8,5 I I 125 I 70 I 
10 1 111110 1 8,6 I I 126 I 7E 1 
101111111 I 8,7 I I 127 I 7F 1 
~---------+----------------+--------------+------------+---------------~ 
110000000 I 12,0,8,1 I I 128 I 80 I 
110000001 I 12,0,1 I 1 129 I 81 I 
110000010 I 12,0,2 I I 130 I 82 I 
110000011 I 12,0,3 I I 131 1 83 1 
110000100 I 12,0,4 I I 132 I 84 1 
110000101 I 12,0,5 I I 133 I 85 I 
110000110 I 12,0,6 I I 134 I 86 I 
110000111 I 12,0,7 I 1 135 1 87 1 
110001000 I 12,0,8 I 1 136 I 88 I 
110001001 1 12,0,9 I I 137 I 89 I 
110001010 I 12,0,8,2 I 1 138 I 8A. I 
110001011 I 12,0,8,3 1 I 139 I 88 I 
110001100 I 12,0,8,4 I 1 140 1 82 I 
110001101 I 12,0,8,5 I 1 141 I 80 I 
110001110 I 12,0,8,6 1 I 142 1 8E I 
110001111 I 12,0,8,7 I I 143 1 8F I l _________ L ________________ ~ ______________ ~ ____________ L _______________ J 



r---------T----------------T--------------T------------T---------------, 
I EBCDIC I CARD PUNCH I PRINTER I I I 
ICODE ! COMBINATION I GRAPHIC I DECIMAL ! HEXADE2I~AL I 
~---------+----------------+--------------+------------+---------------~ 
10010000 I 12,11,8,1 144 90 I 
10010001 12,11,1 145 91 I 
10010010 12,11,2 146 92 I 
10010011 12,11,3 147 93 I 
10010100 12,11,4 148 9~ i 
10010101 12,11,5 149 95 
10010110 12,11,6 150 96 
10010111 12,11,7 151 97 
10011000 12f11:o8 152 98 
10011001 12,11,9 153 99 
10011010 12,11,8,2 lS4 9Ao. 
10011011 12,11,8,3 155 9B 
10011100 12,11,8,4 156 9C 
10011101 12,11,8,5 157 9D 
10011110 12,11,8,6 158 9E 
10011111 12,11,8,7 I 159 9F 

~---------+----------------+--------------+------------+---------------~ 
110100000 11,0,8,1 160 AD 
110100001 11,0,1 161 Al 
110 100 0 10 11 , 0 , 2 162 A2 
110100011 11,0,3 163 A3 
110100100 11,0,4 164 All 
110100101 11,0,5 165 A5 
110100110 11,0,6 166 A6 
110100111 11,0,7 167 A7 
110101000 11,0,8 168 A8 
110101001 11,0,9 169 A.9 
110101010 11,0,8,2 170 AA 
110101011 11,0,8,3 171 AB 
110101100 11,0,8,4 172 A2 
110 10 110 1 11, 0, 8 , 5 173 AD 
110101110 11,0,8,6 174 1 AE I 
110 10 1111 11 , 0 , 8 , 7 175 I AF I 
~-----,---=+-~--------------+--------------+------------+---------------1 
110110000 I 12,11,0,8,1 I 1 176 I BO I 
110110001 I 12,11,0,,1 I I 177 I B1 l 
10110010 12,11,0,2 178 82 I 
10110011 12,11,0,3 179 B3 I 
10110100 12,11,0,4 180 B4 I 
10110101 12,11,0,5 181 B5 I 
10110110 12,11,0,6 182 B6 I 
10110111 12,11,0,7 183 B7 1 
10111000 12,11,0,8 184 B8 I 
10111001 12,11,0,9 185 B9 I 
10111010 12,11,0,8,2 186 BA I 
10111011 12,11,0,8,3 187 BB I 
10111100 12,11,0,8,4 188 BC I 
10111101 12,11,0,8,5 189 BD I 
10111110 12,11,0,8,6 190 BE I 
10111111 12,11,0,8,7 I 191 BF I 
~------___ ~ ________________ 4 ______________ 4 ____________ 4 _______________ J 
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r---------T----------------T--------------T------------T---------------, 
IEBCDI: I CARD PUNCa I PRINrER 1 I I 
I CODE I COMBIN~TIJN \ GRAPHI: I DECIMAL I HEXADECIMAL \ 
~--~------+----------------t--------------+------------t---------------~ 
11000000 \ 12,0 192 CO I 
11000001 \ 12,1 A 193 C1 
11000010 I 12,2 B 194 C2 
11000011 \ 12,3 C 195 C3 
11000100 I 12,4 D 196:4 
11000101 1 12,5 E 197:5 
11000110 I 12,6 F 198 C6 
11000111 I 12,7 G 199 C7 
11001000 I 12,8 a 200 C8 
11001001 \ 12,9 I 201 C9 
11001010 1 12,0,9,8,2 202 CA 
11001011 I 12,0.,9,8,3 203 CB 
11001100 \ 12,0,9,8,4 204 CC 
11001101 1 12,0,9,8,5 205 CO 
11001110 1 12,0,9, R, 6 206 CE 
11001111 1 12,0,9,8,7 207 CF 
~---------+----------------+--------------+------------+---------------~ 
\11010000 11,0 \ 208 I DO I 
111010001 11,1 I J 209 I D1 1 
111010010 11,2 1 K 210 I D2 I 
1101001'1 11,3 I L 211 \ D3 \ 
11010100 11,4 I M 21L I 04 1 
11010101 11,5 I N 213 \ D5 \ 
11010110 11,6 I 0 214 I D6 I 
11010111 11,7 \ P 215 I D7 \ 
11011000 11,8 I Q 216 I D8 I 
1101'1001 11,9 I R 217 \ D9 I 
11011010 12,11,9,8,2 I 218 I DA I 
11011011 12 t l1#9:8,3 I 219 I DB I 
11011100 12,11,9,8,4 1 220 I DC 1 
11011101 12,11,9,8,5 I 221 I DD I 
11011110 \ 12,11,9,8,6 I 222 I DE I 
11011111 I 12,11,9,8,7 I 223 I OF I 
~~--------t----------------+--~-----------+------------+---------------~ 
\11100000 \ 0,8,2 224 I EO 
111100001 I 11,0,9,1 225 \ E1 
\11100010 I 0,2 S 226 I E2 
111100011 I 0,3 T 227 I E3 
\11100100 I 0,4 U 228 I E4 
111100101 I 0,5 V 229 I E5 
111100110 \ 0,6 W 230 I E6 
\11100111 \ 0,7 X 231 \ E7 
111101000 1 0,8 Y 232 I E8 
111101001 I 0,9 Z 233 I E9 
111101010 I 11,0,9,8,2 234 I EA 
11110 10 11 \ 11., 0, 9 , 8" 3 2 3 5 rEB 
111101100 I 11,0,9,8,4 236 I EC 
\11101101 \ 11,,0,9,8,5 237 I ED 
111101110 \ 11,0,9,8,6 238 I EE 
1111 01111 I 11 , 0 " 9 , 8, 7 239 I E F l _________ ~ ____ . _________ = __ ~ ______________ ~ ____________ L _______________ J 



r---------T----------------y--------------T------------.---------------1 
IEBCDIC I C~RD PUNCH I PRINTER I I I 
ICODE I COMBIN~TION I GRAPHIC 1 DECIM~L I HEXADECI~AL I 
~---------+----------------+--------------+------------+---------------~ 
11110000 0 I 0 240 i FO 
11110001 1 I 1 241 I F1 
11110010 2 I 2 242 I F2 
11110011 3 I 3 243 I F3 
11110100 4 1 ij 244 I F4 
ll11Dl01 5 5 245 i F5 
11110110 6 6 246 I F6 
11110111 7 7 247 I F1 
11111000 8 8 2~8 I F8 
11111001 9 9 249 I F9 
11111010 12,11,,0,9,,8,2 250 1 FA. 
11111011 12,11,0,9.,8,3 251 I FB 

1111111 0 0 12 , 11 • 0 , 9 .. 8 , 4 252 I FC 
111111101 12 , 11, 0 , 9. 8, 5 253 I FD 
111111110 12,11,0,9~8#6 254 I FE 
tllllllll 12,11,0,9,8,1 I 255 I FF I l _________ ~ ________________ L ______________ ~ ____________ L __________ =====J 
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Appendix K. Minimum and Maximum System Configuration 

Minimum System Configuration 

The folloNing is the minimum systen confi­
guration required to perform an assembly. 

An IBM 2020 Central PrOcessing Unit Model 
C2 for the TPS (8,192 bytes of main 
storage), or BC2 for the DP3 (12,288 bytes 
of main storage); 

an IBM 2415 Magnetic Tape Unit Model 2 or 5 
(with at least one 9-track drive) for the 
rps, or 

an IBM 2311 Disk storage Drive Model 11 or 
12 for the DPS; 

one of the following card reading devices: 

IBM 2501 Card Reader Model Al or A2, 
IBM 2520 Card Read-Punch Model A.1, 
IBM 2560 Multi-Function Card Machine 
Model 1\1; 

one of the following printers: 

IBM 1403 Printer ~odel N1, 2, or 7, 
IBM 2203 Printer Mojel Al. 

An IBM 2020 Central Processing unit Model 
BC4 (12,288 bytes of main storage); 

an IBM 2311 Disk storage Drive Model 12; 

an IBM 2560 Multi-Function Card Machine 
Model 1\2; 

an IBM 2203 Printer Mojel A2. 

An IBM 2020 Centr~l Pro8essin~ Unit Model 
C5 for the TPS (8,192 bytes of main 
storage), or BC5 for the DPS (12,288 bytes 
of main storage); 

an IBM 2415 Magnetic r~pe Unit Model 2 or 5 
(with at least one 9-track drive) for the 
TPS, or 

an IBM 2311 Disk storage Drive Model 11 or 
12 for the DPS; 

one of the following carj reading devices: 

IBM 2501 C~rj Reajer Model Al or A2, 
IBM 2520 Card Read-Punch Model Al, 
IB~ 2560 ~ulti-Function :ard Machine 
Model A1; 

one of the followinl printers: 

IBM 1403 Printer Mojel Nl, 2, or 1, 
IBM 2203 Printer Model A.l. 

Maximum System Configuration 

Assembler object programs may be prodaced 
for the follo~ing maxi~u~ systen 
configur3.tion. 

An IBM 2020 Central Processing unit Mojel 
D2 (16,384 bytes of main storale); i,lith/Q.r 
without IBM Binary Synchronous Commanic~-' 
tions Ad~pter, Fe3.ture No. 2074; 

two IBM 2311 Disk Storage Drive3 Mojel 11 
or 12 (both must be the sane nojel); 

an IB~ 2415 Magnetic rape unit ~odel 1 
through 6; 

an IBM 2501 C~rj Re3.jer Mojel Al or A.2; 

an IBM 1442 C~rj Punch Mojel 5; 

one of the folloNinl c3.rj units: 

IBM 2520 C3.rj Re~d-Punch Mojel Al, 
IB~ 2520 Card Punch Model A.2 or A3, 
IB~ 2560 ~ulti-Function :ard Machine 
Mojel Al; 

one of the folloNing printers: 

IBM 1403 Printer Model Nl, 2, or 7, 
IB~ 2203 Printer Model 1\1; 

one of the followinl ma~netic character 
readers: 

IBM 1419 M~gneti8 Char3.cter Reajer Model 
1 or 31, 

IBM 1259 M~gneti8 Ch3.r~cter Reader Mojel 
1, 31, or 32; 

an IB~ 2152 Printer-Keyboard. 
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An IBM 2020 Central processing Unit M~del 
D4 <16,384 bytes of main storage}; with or 
without IBM Binary Synchronous Comnunica­
tions Adapter, Fe~ture No. 2074; 

two IBM 2311 Disk storage Drives Model 12; 

an IBM 2560 Multi-Function Card Machine 
Model ~2; 

an IBM 2203 Printer Model ~2. 

an IBM 2152 Printer-Keyboard. 

~~2~Qg~b_~ 

An IBM 2020 Central Processing unit Model 
E5 (32,768 bytes of main storage); with or 
without IBM Binary Synchronous Comnunica­
tions ~dapterr Feature No. 2074; 

four IBM 2311 Disk Stor~ge Drives M~del 11 
~r 12: 

an IBM 2415 Magnetic rape Unit Modell 
through 6; 

an IBM 2501 C~rj Re~der Model ~1 or ~2; 

an IBM 1442 Card Punch Model 5; 

one of the follo~ing card units: 

IBM 2520 Card Read-punch M~del ~1, 
IBM 2520 C~rj Punch Mojel A2 or A3, 
IB~ 2560 ~ulti-Function 2ard Machine 
Mojel Al: 

one of the follo~ing printers: 

IB~ 1403 Printer Mojel N1, 2, or 7, 
IBM 2203 Printer Model A1; 

one of the follo~ing magnetic chara~ter 
readers; 

IB~ 1419 ~agnetic 2haracter Reader M~jel 
1 or 31, 
IB~ 1259 ~agnetic 2haracter Reader ~~del 
1, 31, or 32; 

an IBM 2152 Printer-Keyboarj. 



Appendix L. Hexadecimal-Decimal Number Conversion Table 

The table in this appendix provides for direct ccnversion of decinal and hex~decin~l nun­
bers between 0000 and 4095 (hexadecinal 000 and FFF). 

For numbers outside the range of the table, add the following v~lues to the t~ble 
figures: 

Hexadecimal Decim~l Hexadecimal Decimal 
--1000---- -4096- ---9000---- -36864-

2000 8192 A..OOO 40960 
3000 12288 BOOO 45056 
4000 16384 cOOO 49152 
5000 20480 0000 53248 
6000 24576 EOOO 57344 
7000 28672 FOOO 61440 
8000 32768 

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

00 0000 0001 0002 0003 0004 0005 0006 0007 0008 0009 0010 0011 0012 0013 0014 0015 
01 0016 0017 0018 0019 0020 0021 0022 0023 0024 0025 0026 0027 0028 0029 0030 0031 
02 0032 0033 0034 0035 0036 0037 0038 0039 0040 0041 0042 0043 0044 0045 0046 0047 
03 0048 0049 0050 0051 0052 0053 0054 0055 0056 0057 0058 0059 0060 0061 0062 0063 

04 0064 0065 0066 0067 0068 0069 0070 0071 0072 0073 0074 0075 0076 0077 0078 0079 
05 0080 0081 0082 0083 0084 0085 0086 0087 0088 0089 0090 0091 0092 0093 0094 0095 
06 0096 0097 0098 0099 0100 0101 0102 0103 0104 0105 0106 0107 0108 0109 0110 0111 
07 0112 0113 0114 0115 0116 0117 0118 0119 0120 0121 0122 0123 0124 0125 0126 0127 

08 0128 0129 0130 0131 0132 0133 0134 0135 0136 0137 0138 0139 0140 0141 0142 0143 
09 0144 0145 0146 0147 0148 0149 0150 0151 0152 0153 0154 0155 0156 0157 0158 0159 
o A.. 0160 0161 0162 0163 0164 0165 G166 0167 0168 0169 0170 0171 0172 0173 0174 0175 
OB 0176 0177 0178 0179 0180 0181 0182 0183 0184 0185 0186 0187 0188 0189 0190 0191 

OC 0192 0193 0194 0195 0196 0197 0198 0199 0200 0201 0202 0203 0204 0205 0206 0207 
OD 0208 0209 0210 0211 0212 0213 0214 0215 0216 0217 0218 0219 0220 0221 0222 0223 
OE 0224 0225 0226 0227 0228 0229 0230 0231 0232 0233 0234 0235 0236 0237 0238 0239 
OF 0240 0241 0242 0243 0244 0245 0246 0247 0248 0249 0250 0251 0252 0253 0254 0255 

10 0256 0257 0258 0259 0260 0261 0262 0263 0264 0265 0266 0267 0268 0269 0270 0271 
11 0272 0273 0274 0275 0276 0277 0278 0279 0280 0281 0282 0283 0284 0285 0286 0287 
12 0288 0289 0290 0291 0292 0293 0294 0295 0296 0297 0298 0299 0300 0301 0302 0303 
13 0304 0305 0306 0307 0308 0309 0310 0311 0312 0313 0314 0315 0316 0317 0318 0319 

14 0320 0321 0322 0323 0324 0325 0326 0327 0328 0329 0330 0331 0332 0333 0334 0335 
15 0336 0337 0338 0339 0340 0341 0342 0343 0344 0345 0346 0347 0348 0349 0350 0351 
16 0352 0353 0354 0355 0356 0357 0358 0359 0360 0361 0362 0363 0364 0365 0366 0367 
17 0368 0369 0370 0371 0372 0373 0374 0375 0376 0377 0378 0379 0380 0381 0382 0383 

18 0384 0385 0386 0387 0388 0389 0390 0391 0392 0393 0394 0395 0396 0397 0398 0399 
19 0400 0401 0402 0403 0404 0405 0406 0407 0408 0409 0410 0411 0412 0413 0414 0415 
lA 0416 0417 0418 0419 0420 0421 0422 0423 0424 0425 0426 0427 0428 0429 3430 0431 
18 0432 0433 0434 0435 0436 0437 0438 0439 0440 0441 0442 0443 0444 0445 0446 0447 

lC 0448 0449 0450 0451 0452 0453 0454 0455 0456 0457 0458 0459 0460 0461 3462 0463 
lD 0464 0465 0466 0467 0468 0469 0470 0471 0472 0473 0474 0475 0476 0477 0478 0479 
lE 0480 0481 0482 0483 0484 0485 0486 0487 0488 0489 0490 0491 0492 0493 0494 0495 
lF 0496 0497 0498 0499 0500 0501 0502 0503 0504 0505 0506 0507 0508 0509 0510 0511 
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o 1 2 3 4 5 6 7 8 9 8 D E 

20 0512 0513 0514 0515 0516 0517 0518 0519 0520 0521 0522 0523 0524 0525 0526 0527 
21 0528 0529 0530 0531 0532 0533 0534 0535 0536 0537 0538 0539 0540 0541 0542 0543 
22 0544 0545 0546 0547 0548 0549 0550 0551 0552 0553 0554 0555 0556 0557 ~558 0559 
23 0560 0561 0562 0563 0564 0565 0566 0567 0568 0569 0570 0571 0572 0573 ('1'::"71. 

V..JI""'T 0575 

24 0576 0577 0578 0579 0580 0581 0582 0583 0584 0585 0586 0587 0588 0589 0590 0591 
25 0592 0593 0594 0595 0596 0597 0598 0599 0600 0601 0602 0603 0604 0605 0606 0607 
26 0608 0609 0610 0611 0612 0613 0614 0615 0616 0617 0618 0619 0620 0621 0622 0623 
27 0624 0625 0626 0627 0628 0629 0630 0631 0632 0633 0634 0635 0636 0637 ~638 0639 

28 0640 0641 0642 0643 0644 0645 0646 0647 0648 0649 0650 0651 0652 0653 0654 0655 
29 0656 0657 0658 0659 0660 0661 0662 0663 0664 0665 0666 0667 0668 0669 0670 0671 
2~ 0672 0673 0674 0675 0676 0677 0678 0679 0680 0681 0682 0683 0684 0685 0686 0687 
2B 0688 0689 0~90 0691 0692 0693 0694 0695 0696 0697 0698 0699 0700 0701 0702 0703 

2C 0704 0705 0706 0107 0708 0709 0710 0711 0712 0713 0714 0715 0716 0717 0718 0719 
2D 0720 0721 0722 0723 0724 0725 0726 0727 0728 0729 0730 0731 0732 0733 )734 0735 
2E 0736 0737 0738 0739 0740 0741 0742 0743 0744 0745 0746 0747 0748 0749 0750 0751 
2F 0752 0753 0754 0755 0756 0757 0758 0759 0760 0761 0762 0763 0764 0765 0766 0767 

30 0768 0769 0770 0771 0772 07]3 0774 0775 0776 0777 0778 0779 0780 0781 0782 0783 
31 0784 0785 0786 0787 0788 0789 0790 0791 0792 0793 0794 0795 0796 0797 0798 0799 
32 0800 0801 0802 0803 0804 0805 0806 0807 0808 0809 0810 0811 0812 0813 0814 0815 
33 0816 0817 0818 0819 0820 0821 0822 0823 0824 0825 0826 0827 0828 0829 ~830 0831 

34 0832 0833 0834 0835 0836 0837 0838 0839 0840 0841 0842 0843 0844 0845 0846 0847 
35 0848 0849 0850 0851 0852 0853 0854 0855 0856 0857 0858 0859 0860 0861 0862 0863 
36 0864 0865 0866 0867 0868 0869 0870 0871 0872 0873 0874 0875 0876 0877 0878 0879 
37 0880 0881 0882 0883 0884 0885 0886 0887 0888 0889 0890 0891 0892 0893 0894 0895 

38 0896 0897 0898 0899 0900 0901 0902 0903 0904 0905 0906 0907 0908 0909 3910 0911 
39 0912 0913 0914 0915 0916 0917 0918 0919 0920 0921 0922 0923 0924 0925 0926 0927 
3A 0928 0929 0930 0931 0912 0933 0934 0935 0936 0937 0938 0939 0940 0941 0942 0943 
38 0944 0945 0946 0947 0948 0949 0950 0951 0952 0953 0954 0955 0956 0957 0958 0959 

3C 0960 0961 0962 0963 0964 0965 0966 0967 0968 0969 0970 0971 0972 0973 0974 0975 
3D 0976 0977 0978 0979 0980 0981 0982 0983 0984 0985 0986 0987 0988 0989 0990 0991 
3E 0992 0993 0994 0995 0996 0997 0998 0999 1000 1001 1002 1003 1004 1005 1006 1007 
3F 1008 1009 1010 1011 1012 1013 1014 1015 1016 1017 1018 1019 1020 1021 1022 1023 

40 1024 1025 1026 1027 1028 1029 1030 1031 1032 1033 1034 1035 1036 1037 1038 1039 
41 1040 1041 1042 1043 1044 1045 1046 1047 1048 1049 1050 1051 1052 1053 1054 1055 
42 1056 1057 1058 1059 1060 1061 1062 1063 1064 1065 1066 1067 1068 1069 1070 1071 
43 1072 1073 1074 1075 1076 1077 1078 1079 1080 1081 1082 1083 1084 1085 1086 1087 

44 1088 1089 1090 1091 1092 1093 1094 1095 1096 1097 1098 1099 1100 1101 1102 1103 
45 1104 1105 1106 1107 1108 1109 1110 1111 1112 1113 1114 1115 1116 1117 1118 1119 
46 1120 1121 1122 1123 1124 1125 1126 1127 1128 1129 1130 1131 1132 1133 1134 1135 
47 1136 1137 1138 1139 1140 1141 1142 1143 1144 1145 1146 1147 1148 1149 1150 1151 

48 1152 1153 1154 1155 1156 1157 1158 1159 1160 1161 1162 1163 1164 1165 1166 1167 
49 1168 1169 1170 1171 1172 1173 1174 1175 1176 1177 1178 1179 1180 1181 1182 1183 
4~ 1184 1185 1186 1187 1188 1189 1190 1191 1192 1193 1194 1195 1196 1197 1198 1199 
48 1200 1201 1202 1203 1204 1205 1206 1207 1208 1209 1210 1211 1212 1213 1214 1215 

42 1216 1217 1218 1219 1220 1221 1222 1223 1224 1225 1226 1227 1228 1229 1230 1231 
4D 1232 1233 1234 1235 1236 1237 1238 1239 1240 1241 1242 1243 1244 1245 1246 1247 
4E 1248 1249 1250 1251 1252 1253 1254 1255 1256 1257 1258 1259 1260 1261 1262 1263 
4F 1264 1265 1266 1267 1268 1269 1270 1271 1272 1273 1274 1275 1276 1277 1278 1279 
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50 1280 1281 1282 1283 1284 1285 1286 1287 1288 1289 1290 1291 1292 1293 1294 1295 
51 1296 1297 1298 1299 1300 1301 1302 1303 1304 1305 1306 1307 1308 1309 1310 1311 
52 1312 1313 1314 1315 1316 1317 1318 1319 1320 1321 1322 1323 1324 1325 1326 1327 
53 1328 1329 1330 1331 1332 1333 1334 1335 1336 1337 1338 1339 1340 i341 1342 1343 

54 1344 1345 1346 1347 1348 1349 1350 1351 1352 1353 1354 1355 1356 1357 1358 1359 
55 1360 1361 1362 1363 1364 1365 1366 1367 1368 1369 1370 1371 1372 1373 1374 1375 
56 1376 1377 1378 1379 1380 1381 1382 1383 1384 1385 1386 1387 1388 1389 1390 1391 
57 1392 1393 1394 1395 1396 1397 1398 1399 1400 1401 1402 1403 1404 1405 1406 1407 

58 1408 1409 1410 1411 1412 1413 1414 1415 1416 1417 1418 1419 1420 1421 1422 1423 
59 1424 1425 1426 1427 1428 1429 1430 1431 1432 1433 1434 1435 1436 1437 1438 1439 
5A 144.0 1441 1442 1443 1444 1445 1446 1447 1448 1449 1450 1451 1452 1453 1454 1455 
5B 1456 1457 1458 1459 1460 1461 1462 1463 1464 1465 1466 1467 1468 1469 1470 1471 

5C 1472 1473 1474 1475 1476 1477 1478 1479 1480 1481 1482 1483 1484 1485 1486 1487 
5D 1488 1489 1490 1491 1492 1493 1494 1495 1496 1497 1498 1499 1500 1501 1502 1503 
5E 1504 1505 1506 1507 1508 1509 1510 1511 1512 1513 1514 1515 1516 1517 1518 1519 
5F 1520 1521 1522 1523 1524 1525 1526 1527 1528 1529 1530 1531 1532 1533 1534 1535 

60 1536 1537 1538 1539 1540 1541 1542 1543 1544 1545 1546 1547 1548 1549 1550 1551 
61 1552 1553 1554 1555 1556 1557 1558 1559 1560 1561 1562 1563 1564 1565 1566 1567 
62 1568 1569 1570 1571 1572 1573 1574 1575 1576 1577 1578 1579 1580 1581 1582 1583 
63 1584 1585 1586 1587 1588 1589 1590 1591 1592 1593 1594 1595 1596 1597 1598 1599 

64 1600 1601 1602 1603 1604 1605 1606 1607 1608 1609 1610 1611 1612 1613 1614 1615 
65 1616 1617 1618 1619 1620 1621 1622 1623 1624 1625 1626 1627 1628 1629 1630 1631 
66 1632 1633 1634 1635 1636 1637 1638 1639 1640 1641 1642 1643 1644 1645 1646 1647 
67 1648 1649 1650 1651 1652 1653 1654 1655 1656 1657 1658 1659 1660 1661 1662 1663 

68 1664 1665 1666 1667 1668 1669 1670 1671 1672 1673 1674 1675 1676 1677 1678 1679 
69 1680 1681 1682 1683 1684 1685 1686 1687 1688 1689 1690 1691 1692 1693 1694 1695 
6A. 1696 1697 1698 1699 1700 1701 1702 1703 1704 1705 1706 1707 1708 1709 1710 1711 
6B 1712 1713 1714 1715 1716 1717 1718 1719 1720 1721 1722 1723 1724 1725 1726 1727 

6C 1728 1729 1730 1731 1732 1733 1734 1735 1736 1737 1738 1739 1740 1741 1742 1743 
6D 1744 1745 1746 1747 1748 1749 1750 1751 1752 1753 1754 1755 1756 1757 1758 1759 
6E 1760 1761 1762 1763 1764 1765 1766 1767 1768 1769 1770 1771 1772 1773 1774 1775 
6F 1776 1777 1778 1779 1780 1781 1782 1783 1784 1785 1786 1787 1788 1789 1790 1791 

70 1792 1,793 1794 1795 1796 1797 1798 1799 1800 1801 1802 1803 1804 1805 1806 1807 
71 1808 1809 1810 1811 1812 1813 1814 1815 1816 1817 1818 1819 1820 1821 1822 1823 
72 1824 1825 1826 1827 1828 1829 1830 1831 1832 1833 1834 1835 1836 1837 1838 1839 
73 1840 1841 1842 1843 1844 1845 1846 1847 1848 1849 1850 1851 1852 1853 1854 1855 

74 1856 1857 1858 1859 1860 1861 1862 1863 1864 1865 1866 1867 1868 1869 1870 1871 
75 1872 1873 1874 1875 1876 1877 1878 1879 1880 1881 1882 1883 1884 1885 1886 1887 
76 1888 1889 1890 1891 1892 1893 1894 1895 1896 1897 1898 1899 1900 1901 1902 1903 
77 1904 1905 1906 1907 1908 1909 1910 1911 1912 1913 1914 1915 1916 1917 1918 1919 

78 1920 1921 1922 1923 1924 1925 1926 1927 1928 1929 1930 1931 1932 1933 1934 1935 
79 1936 1937 1938 1939 1940 1941 1942 1943 1944 1945 1946 1947 1948 1949 1950 1951 
7A 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 
78 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 

7C 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 
7D 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 
7E 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 
7F 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 
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80 20q8 20Q9 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060 2061 2062 2063 
81 2064 2065 2066 2067 2068 2069 2070 2071 2072 2073 2074 2075 2076 2077 2078 2079 
82 2080 2081 2082 2083 2084 2085 2086 2087 2088 2089 2090 2091 2092 2093 2094 2095 
83 2096 2097 2098 2099 2100 2101 2102 2103 2104 2105 2106 2107 2108 2109 2110 2111 

84 2112 2113 2114 2115 2116 2117 2118 2119 2120 2121 2122 2123 2124 2125 2126 2127 
85 2128 2129 2130 2131 2132 2133 2134 2135 2136 2137 2138 2139 21~0 2141 2142 2143 
86 i144 2145 2146 21~7 2148 2149 2150 2151 2152 2153 2154 2155 2156 2157 2158 2159 
87 2160 2161 2162 2163 2164 2165 2166 2167 2168 2169 2110 2171 2112 2173 2174 2175 

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

8C 2240 2241 2242 2243 2244 2245 2246 2247 2248 2249 2250 2251 2252 2253 2254 2255 
80 2256 2257 2258 2259 2260 2261 2262 2263 2264 2265 2266 2267 2268 2269 2270 2271 
8E 2272 2273 2274 2275 2276 2277 2278 2279 2280 2281 2282 2283 2284 2285 2286 2287 
8F 2288 2289 2290 2291 2292 2293 2294 2295 2296 2297 2298 2299 2300 2301 2302 2303 

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

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

98 2432 2433 2434 2435 2436 2437 2438 2439 2440 2441 2442 2443 2444 2445 2Q46 2447 
99 2448 2449 2450 2451 2452 2453 2454 2455 2456 2457 2458 2459 2460 2461 2462 2463 
9A 2464 2465 2466 2467 2468 2469 2470 2471 2472 2473 2474 2475 2476 2477 2478 2479 
9B 2480 2481 2482 2483 2484 2485 2486 2487 2488 2489 2490 2491 2492 2493 2494 2495 

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

AO 2560 2561 2562 2563 2564 2565 2566 2561 2568 2569 2570 2571 2572 2573 2574 2575 
A1 2576 2577 2578 2579 2580 2581 2582 2583 2584 2585 2586 2587 2588 2589 2590 2591 
A2 2592 2593 2594 2595 2596 2597 2598 2599 2600 2601 2602 2603 2604 2605 2606 2607 
A3 2608 2609 2610 2611 2612 2613 2614 2615 2616 2617 2618 2619 2620 2621 2622 2623 

A4 2624 2625 2626 2627 2628 2629 2630 2631 2632 2633 2634 2635 2636 2637 2638 2639 
A5 2640 2641 2642 2643 2644 2645 2646 2647 2648 2649 2650 2651 2652 2653 2634 2655 
A6 2656 2657 2658 2659 2660 2661 2662 2663 2664 2665 2666 2667 2668 2669 2670 2671 
A7 2672 2673 2674 2675 2676 2671 2678 2679 2680 2681 2682 2683 2684 2685 2686 2687 

A8 2688 2689 2690 2691 2692 2693 2694 2695 2696 2697 2698 2699 2100 2701 2702 2703 
A9 2704 2705 2706 2707 2708 2709 2710 2711 2712 2713 2714 2715 2716 2717 2718 2719 
AA 2720 2721 2722 2723 2724 2725 2726 2727 2728 2729 2730 2731 2732 2733 2734 2735 
AB 2736 2737 2738 2739 2740 2741 2742 2743 2744 2745 2746 2747 2748 2749 2750 2751 

AC 2752 2751 2754 2755 2756 2757 2758 2759 2760 2761 2762 2763 2764 2765 2766 2761 
AD 2768 2769 2770 2771 2772 2773 2774 2775 2776 2777 2778 2779 2780 2781 2782 2783 
AE 2784 2785 2786 2787 2788 2789 2790 2191 2792 2793 2794 2795 2796 2797 2798 2799 
AF 2800 2801 2802 2803 2804 2805 2806 2807 280R 2809 2810 2811 2812 2813 2814 2815 



o 1 2 3 4 5 6 7 8 9 B C o E F 

BO 2816 2817 2818 2819 2820 2821 2822 2823 2824 2825 2826 2827 2828 2829 2830 2831 
Bl 2832 2833 2834 2835 2836 2837 2838 2839 2840 2841 2842 2843 2844 2845 2846 2847 
B2 2848 2849 2850 2851 2852 2853 2854 2855 2856 2857 2858 2859 2860 2861 2862 2863 
B3 2864 2865 2866 2867 2868 2869 2870 2871 2872 2873 2874 2875 2876 2877 2878 2879 

B4 2880 2881 28 84 2883 2884 2885 2886 2887 2888 2889 2890 2891 2892 2893 2894 2895 
B5 2896 2897 2898 2899 2900 2901 2902 2903 2904 2905 2906 2907 2908 2909 2910 2911 
B6 2912 2913 2914 2915 2916 2917 2918 2919 2920 2921 2922 2923 2924 2925 2926 2927 
B7 2928 2929 2930 2931 2932 2933 2934 2935 2936 2937 2938 2939 2940 2941 2942 2943 

B8 2944 2945 2946 2947 2948 2949 2950 2951 2952 2953 2954 2955 2956 2957 2958 2959 
B9 2960 2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 
BA 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 
BB 2992 2993 2994 2995 2996 2997 2998 2999 3000 3001 3002 3003 3004 3005 3006 3007 

BC 3008 3009 3010 3011 3012 3013 3014 3015 3016 3017 3018 3019 3020 3021 3022 3023 
BD 302L1 3025 3026 3027 3028 3029 3030 3031 3032 3033 3034 3035 3036 3037 3038 3039 
BE 3040 3041 3042 3043 3044 3045 3046 3047 3048 3049 3050 3051 3052 3053 3054 3055 
BF 3056 3057 3058 3059 3060 3061 3062 3063 3064 3065 3066 3067 3068 3069 3070 3071 

CO 3072 3073 3074 3075 3076 3077 3078 3079 3080 3081 3082 3083 3084 3085 3086 3087 
Cl 3088 3089 3090 3091 3092 3093 3094 3095 3096 3097 3098 3099 3100 3101 3102 3103 
C2 3104 3105 3106 3107 3108 3109 3110 3111 3112 3113 3114 3115 3116 3117 3118 3119 
C3 3120 3121 3122 3123 3124 3125 3126 3127 3128 3129 3130 3131 3132 3133 3134 3135 

C4 3136 3137 3138 3139 3140 3141 3142 3143 3144 3145 3146 3147 3148 3149 3150 3151 
C5 3152 3153 3154 3155 3156 3157 3158 3159 3160 3161 3162 3163 3164 3165 3166 3161 
C6 3168 3169 3170 3171 3172 3173 3174 3175 3176 3177 3178 3179 3180 3181 3182 3183 
C7 3184 3185 3186 3187 3188 3189 3190 3191 3192 3193 3194 3195 3196 3197 3198 3199 

C8 3200 3201 3202 3203 3204 3205 3206 3207 3208 3209 3210 3211 3212 3213 3214 3215 
C9 3216 3217 3218 3219 3220 3221 3222 3223 3224 3225 3226 3227 -3228 3229 3230 3231 
CA 3232 3233 3234 3235 3236 3237 3238 3239 3240 3241 3242 3243 3244 3245 3246 3247 
CB 3248 3249 3250 3251 3252 3253 3254 3255 3256 3257 3258 3259 3260 3261 3262 3263 

CC 3264 3265 3266 3267 3268 3269 3270 3271 3272 3273 3274 3275 3276 3277 3278 3279 
CD 3280 3281 3282 3283 3284 3285 3286 3287 3288 3289 3290 3291 3292 3293 3294 3295 
CE 3296 3297 3298 3299 3300 3301 3302 3303 3304 3305 3306 3307 3308 3309 3310 3311 
CF 3312 3313 3314 3315 3316 3317 3318 3319 3320 3321 3322 3323 3324 3325 3326 3321 

DO 3328 3329 3330 3331 3332 3333 3334 3335 3336 3337 3338 3339 3340 3341 3342 3343 
Dl 3344 3345 3346 3347 3348 3349 3350 3351 3352 3353 3354 3355 3356 3357 3358 3359 
D2 3360 3361 3362 3363 3364 3365 3366 3367 3368 3369 3370 3371 3372 3373 3374 3375 
03 3376 3377 3378 3379 3380 3381 3382 3383 3384 3385 3386 3387 3388 3389 3390 3391 

04 3392 3393 3394 3395 3396 3397 3398 3399 3400 3401 3402 3403 3404 3405 3406 3407 
D5 3408 3409 3410 3411 3412 3413 3414 3415 3416 3417 3418 3419 3420 3421 3422 3423 
06 3424 3425 3426 3427 3428 3429 3430 3431 3432 3433 3434 3435 3436 3437 3438 3439 
D7 3440 3441 3442 3443 3444 3445 3446 3447 3448 3449 3450 3451 3452 3453 3454 3455 

D8 3456 3457 3458 3459 3460 3461 3462 3463 3464 3465 3466 3467 3468 3469 3470 3471 
D9 3472 3473 3474 3475 3476 3477 3478 3479 3480 3481 3482 3483 3484 3485 3486 3487 
DA 3488 3489 3490 3491 3492 3493 3494 3495 3496 3497 3498 3499 3500 3501 3502 3503 
DB 3504 3505 3506 3507 3508 3509 3510 3511 3512 3513 3514 3515 3516 3517 3518 3519 

DC 3520 3521 3522 3523 3524 3525 3526 3527 3528 3529 3530 3531 3532 3533 3534 3535 
DD 3536 3537 3538 3539 3540 3541 3542 3543 3544 3545 3546 3547 3548 3549 3550 3551 
DE 3552 3553 3554 3555 3556 3557 3558 3559 3560 3561 3562 3563 3564 3565 3566 3561 
OF 3568 3569 3570 3571 3572 3573 3574 3575 3576 3577 3578 3579 3580 3581 3582 3583 
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EO 3584 3585 3586 3587 3588 3589 3590 3591 3592 3593 3594 3595 3596 3597 3598 3599 
E1 3600 3601 3602 3603 3604 3605 3606 3607 3608 3609 3610 3611 3612 3613 3614 3615 
E2 3616 3617 3618 3619 3620 3621 3622 3623 3624 3625 3626 3627 3628 3629 3630 3631 
E3 3632 3633 3634 3635 3636 3637 3638 3639 3640 3641 3642 3643 3644 3645 3646 3647 

E4 3648 3649 3650 3651 3652 3653 3654 3655 3656 3657 3658 3659 3660 3661 3662 3663 
E5 3664 3665 3666 3667 3668 3669 3670 3671 3672 3673 3674 3675 3676 3677 3678 3679 
E6 3680 3681 3682 3683 3684 3685 3686 3687 3688 3689 3690 369i 3692 3693 3694 3695 
E7 3696 3697 3698 3699 3700 3701 3702 3703 3704 3705 3106 3107 3108 3709 3710 3711 

E8 3712 3713 3714 3715 3716 3717 3718 3719 3720 3721 3722 3723 3724 3725 3726 3727 
E9 3728 3729 3730 3731 3732 3733 3734 3735 3736 3737 3738 3739 3740 3741 3742 3743 
E~ 3744 3745 3746 3747 3748 3749 3750 3751 3752 3753 3754 3755 3756 3757 3756 3759 
EB 3760 3761 3762 3763 3764 3765 3766 3767 3768 3769 3770 3771 3772 3773 3774 3775 

EC 3776 3777 3778 3779 3780 3781 3782 3783 3784 3785 3786 3787 3788 3789 3790 3791 
ED 3792 3793 3794 3795 3796 3797 3798 3799 3800 3801 3802 3803 3804 3805 3806 3807 
EE 3808 3809 3810 3811 3812 3813 3814 3815 3816 3811 3818 3819 3820 3821 3822 3823 
EF 3824 3825 3826 3827 2828 3829 3830 3831 3832 3833 3834 3835 3836 3837 3838 3839 

FO 3840 3841 3842 3843 3844 3845 3846 3847 3848 3849 3850 3851 3852 3853 3854 3855 
F1 3856 3857 3858 3859 3860 3861 3862 3863 3864 3865 3866 3867 3868 3869 3870 3871 
F2 3872 3873 3874 3875 3876 3877 3878 3879 3880 3881 3882 3883 3884 3885 3886 3887 
F3 3888 3889 3890 3891 3892 3893 3894 3895 3896 3891 3898 3899 3900 3901 3902 3903 

F4 3904 3905 3906 3907 3908 3909 3910 3911 3912 3913 3914 3915 3916 3917 3918 3919 
F5 3920 3921 3922 3923 3924 3925 3926 3927 3928 3929 3930 3931 3932 3933 3934 3935 
F6 3936 3937 3938 3939 3940 3941 3942 3943 3944 3945 3946 3947 3948 3949 3950 3951 
F7 3952 3953 3954 3955 3956 3957 3958 3959 3960 3961 3962 3963 3964 3965 3966 3967 

F8 3968 3969 3970 3971 3972 3973 3974 3975 3976 3977 3978 3979 3980 3981 3982 3983 
F9 3984 3985 3986 3987 3988 3989 3990 3991 3992 3993 3994 3995 3996 3997 3998 3999 
FA 4000 4001 4002 4003 4004 4005 4006 4007 4008 4009 4010 4011 4012 4013 4014 4015 
FB 4016 4017 4018 4019 4020 4021 4022 4023 4024 4025 4026 4027 4028 4029 4030 4031 

FC 4032 4033 4034 4035 4036 4037 4038 4039 4040 4041 4042 4043 4044 4045 4046 4047 
FD 4048 4049 4050 4051 4052 4053 4054 4055 4056 4057 4058 4059 4060 4061 4062 4063 
FE 4064 4065 4066 4067 4068 U069 U070 4011 4072 4073 4074 4075 4076 4077 4078 4079 
FF 4080 4081 4082 4083 4084 4085 4086 4087 4088 4089 4090 4091 4092 4093 4094 4095 
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DPS Assembler Language Program 

The purpose of this sample program is to 
give a short demonstration of the applica­
tion of the Assembler language. 

Q~~gfie~iQn_Qf_~h~_~fQ~f~~ 

The program reads data carjs from tne 2501 
Card Reader. Only the first 13 columns of 
each card are read. Input-card format is 
as follows: 

r-------T---------------------------------l 
I Columnl~ontents I 
~-------+--------------~------------------~ 
I 1 I~,B or C (card~type indication) I 
~-------+---------------------------------~ 
1 2 - 4 la 3-digit. positive decimal I 
I I number (Field1) I 
~-------+---------------------------------~ 
I 5 - 7 la 3-digit, positive decimal I 
I I number (Field2) I 
~-------+-~-------------------------------~ 
I 8 - 10ta 3-digit, positive decimal I 
I I number ,(Field3) I 
r-------+---------------------------------~ 
111 - 131 a 3-digit. positive decimal I 
I I number (Field4) I L _______ ~ _________________________________ J 

The program first checks the input cards 
for correct format. If anyone of the 
columns does not contain a decimal digit, 
the program halts and displays the number 
and digit in error by executing an HPR 
instruction. (Refer to the halt routines 
in part 11 of Figure 19). rhen the next 
card is read in. 

If the data is correct~ the desired cal­
culations are carried out. The calcula­
tions vary depending on the type of card as 
designated in column 1: 

r----T------------------------------------, 
ITypel Arithmetic Operation I 
~----+------------------------------------~ 
1 A I Fieldl + Field2 - Field3 * Field4 I 
~----+------------------------------------~ 
I B I Field1 - Field2 * Field3 + Field4 I 
~----+------------------------------------1 
I C I Field1 * Field2 + Field3 - Field4 I L ____ 4 ____________________________________ J 

As each calculation is performed, a line 
of output is printed. The format of the 
printed line is: 

Appendix M. Sample Programs 

r---------------r-------------------------, 
IPrint PositionslContents of Print Field I 
.---------------+-------------------------~ 
I 11 19 ICARD T~PE I 
I 21 IType (~,B or ~) I 
I 26 - 45 IArithmetic Operation I 
I 49 I Equal Sign I 
I 52 - 60 I Re s u1 t I 
L _______________ 4 __ ---------------------__ J 

The program consists of two separate con­
trol sections, PART1 and PART2. The first 
section# PARTl (see parts 2 and 3 of rigure 
19), contains all the input/out?ut (IOCS) 
routines. These routines consist of the 
instructions required to read the data 
cards (READ) and to print the results 
(PRINT). The IOCS routines will not be 
discussed in detail here. For further 
information, refer to the SRL ?ublication 
I~~_~~~~~~~l~Q_~Q~~l_~QL_Q~~~_~rQ~r~~~i~~ 
~y~~~~L_!n2~~~Q~~E~t-~QQ~fQl_~~~~~~, Form 
3224-9007. 

The second section, PART2 (see part 6 of 
Figure 19), contains a nunber of small rou­
tines that test the contents of the cards 
and perform the desired calculation3. 
These routines, which nake up the nain ?ro­
gram, are quite similar to each other. 
Compare, for example, the routines begin­
ning with the names TSTRI20L, rSTMI~OL, 
TSTLECOL an1 TRICOL, TMICOL, TLECOL (parts 
7 and 8 of Figure 19). Although the source 
code is different for each of these rou­
tines~ the Assembler produces the sane 
object code. This is demonstrated even 
more clearly by the statements 0202, 0234 
and 0264, which read as follows: 

0202: 
0234: 
0264: 

01 59(PRINTRG),X'FO' 
01 DPRINTAR+59,B'111100~O' 
01 RESZ-L'RESZ-1,2'O' 

Here, both operands are expressed dif­
ferently in each of the three source 
instructions. HOwever, their object coje 
is exactly the same. 

The two sections of the prograu, PART1 and 
PART2, are assembled separately. rhey are 
brought together to form a single program 
by means of the Linkage Editor Program. 
Hence, the symbols which are connon to both 
sections must be defined by ENTRY instruc­
tions in the section in which tney appear 
as a name, and by EXTRN instructions in the 
section in which they are referred to. 
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If we take the name OPENF as an example. 
we find that it is defined in the first- -
A.ssembly as 

ENTRY OPENF 

fhe address~ as shown in the External 
Symbol Dictionary, is hexadecimal 017C. In 
the second A.ssembly~ this name is defined 
as 

EXTRN OPENF 

In this assembly, the Assembler uses the 
value of hexadecimal 0000 for OPENF. 'T'h~ 

Linkage Editor then inserts the actual 
value. This is the address from the ESD of 
the first assembly, plus the relocation 
factor. which can be found in the Linkage 
Editor listing output in column REL-FR 
(part 17 of Figure 19). fhus, the actual 
address inserted by the Linkage Editor is 

X'017C' ESD 
X'OOBE I relocation factor (REL-FR) 

OPENF - X'OF3A' 
======= 

In addition to the ENfRY and ExrRN 
instructions, the Link register (LINKRG), 
which is used for branching between the 
main program (PART2) and the IOCS routines 
(PART1). must be defined in both sections. 
The same register must be specified in each 
section (in our case, register 13). 

£Qll~fQb_§~~~g~~ll~~ 

The Job Control cards needed for the Lin­
kage Editor run are produced before PART1 
of the program. This is done by means of 
REPRO statements at assembly time. These 
cards also include the PHASE card. The 
letter S following the phase name causes 
the program to be loaded immediately behind 
the Monitor at the time of program execu­
tion. (Refer to the publication IBM 
§Y§!~m~~&Q_~29~!_£QL_Q!§~~f2gf~~m!Dg_§y~= 
~~~L_£Eg~rQl_~~g_§~f~i£g_~f2gf~~~, Form 
GC24-9006. 

Since the four cards that are produced 
by the Assembler come before the srARf card 
in the source deck. they are also in front 
of the ESD (External Symbol Dictionary) 
cards in the object deck produced by the 
Assembler. 

Adgf~~!g~_!g_thg_~~!ll_~E2gf~~ 

In the main program (PART2) two base regis­
ters are used - BASERGl and BASERG2 - in 
order to show you the use of the USING and 
DROP instructions. 

From BEGIN (statement 0052) to TYPEA 
(statement 0090) the Assembler uses regis­
ter 10 (BASERG1) as a base register and 
assumes the base address BA.SEA11. In the 
routine TYPEA, register 10 is still used as 
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the base register, but its contents ~re 
changed to the base ajjress B~SEA12. 

For routine TYPEB, the Assembler has 
both base registers at its dis9Jsal, but 
uses only one of them, BASERG2, because 
this provides the snaller displ~cement. 

Routine CEXPR~ uses BASERGl aqain 
because BASERG2 has been nade unavail~ble 
by means of a DROP instruction. 

! .J... 
.LI.-

When using the DROP instruction, take 
care that the register to be drJP~ej is no 
longer needed in that routine. Jtherwise, 
an addressability error will ~ccur. If the 
register that has been dr~pped is re~uire1 
again at a later point in the program, the 
Assembler must be inforned of this by me~ns 
of a further USI~G instruction. 

In routine CEXPRB exactly this ha3 been 
done; BASERG2 has been nade av~ilable 
again. Since this base register ~rJvides ~ 
smaller displacement, it is use1 by the 
~ssembler until the end of the ?rog~~n, 
with the exception of the instructions for 
branching back to the GETCARD rJutine 
(statements 308 - 310). 

GEfC~RD was defined before the base 
addresses BASEA12 and BASEA21. rherefore 
its address is lOwer than that cont~inej in 
the two base register~ at this point. 
Hence, BASERGl must be loaded with the 
original base address BASEA11 before a 
branch to GETCARD takes place. 

Loading and re-loading of the b~se 
registers Lakes place when the program 15 

executed. Both base registers ~re loaded 
initially in the routine headed LOAD BASE 
REGISTERS with the addresses BASEA11 ~nj 

BASEA21, respectively. The contents of 
BASERG2 are not changed during the whole of 
the program. On the other hand, BASERG1 is 
loaded with the address BASEA12 in the 
TYPEA routine and re-loaded with its 
original value, BASEA11, in the B3~f:~R~ 
routine. 

To address the card and print areas, the 
registers CARDRG anj PRINfR3 (general 
registers 12 and 1~)~ respectively, ~re 
used. 

The two areas can be utilizej either by 
!~e!!£!~ addressing (specifying base and 
displacement), as in the routine :EXPRA, or 
by ~~£!~f~t addressing, as in the r~utines 
CEXPRB and CEXPRC. In the latter c~se the 
areas are define1 in a Dummy :ontrol Sec­
tion. fhe Assembler is informe1 vi~ a 
USING instruction that register CARJR3 is 
used to ~ddress the first Dummy Control 
Section (DeS1) and that register PRINfR3 is 
used to address the secon~ Dummv :ontrol 



section (OCS2). This is done at the begin­
ning of the main program (statements 0056 
and 0057). Of course, CA.RORG and PRINTRG 
must be loaded Nhen the program is 
executed. 

EQff!!~ii!!lg:_ih~_!ns:!:f~£:!:!.on_Listi!lg: 

To make the program listings more readable, 
related instructions have been grou~ed into 
routines and subroutines and spaced out 
accordingly by using SPA.CE, EJECri and 
TITLE cards. Compare the listing of the 
source deck (Figure 20) with the assembly 
listing (Figure 19) to see the effect of 
the respective source statement. 

For example. statements SP1 058 and SP2 
087 in Figure 20 are not listed in Figure 
19 but the ap~ropriate spacing was per­
formed by the A.ssembler during execution. 
Likewise. the TITLE statement of source 
statement SP2 0~5 in Figure 20 is not 
listed in the assembly listing but the 
effect of the execution of this formatting 
statement is obvious. 

Look at Figure 19 part 5; the last sta­
tement listed is SP2 044. The first state­
ment listed in Figure 19 part 6 is SP2 046. 
The TITLE. statement caused a skip to the 
next page with the new heading printed on 
top of that page. A.n EJECr statement 
causes a skip to the next page without 
changing the heading. Compare statements 
SP2 075 - SP2 077 in Figure 20 with the 
same statements in Figure 19. 

The Cross Reference List contains useful 
information such as: the lengths of 
storage areas; the address of a particular 
symbol; the numbers of those statements 
which refer to the symbol in question. The 
information contained in the table is 
listed under headings as follows: 

SYMBOL: Under this heading, the 
A.ssembler lists, in alpha­
betical order" all symbols in 
the program. 

LEN: In this column you can find the 
appropriate length attribute of 
the symbol,. 

VALUE: This column contains the hexa­
decimal value of each symbol. 

DEF: This column shows the number of 
the statement that defines the 
particular symbol. You can 
find this number under the 
heading STMT of the instructi~n 
listing 

CROSS 
REFERENCE: Under this heading, the 

A.ssembler gives a list of the 
state~ent numbers, in which the 
symbol in question is referred 
to. You can find these numbers 
under the heading STMT ~f the 
instruction listing. 

Below are three examples to explain the 
use of the Cross Reference List. 

EX~Qle~. Let us assume you Nish to find 
out from which points in the ~r~gran a 
branch is made to the entry point BGETCA.RD 
(statement 0308). To find this sy~b~l, 
look down the column SYMBOL in the :ross 
Reference List until you find BGETCARD. 
The column DEF confirms that the symbol was 
defined in statement 0308. N~w look under 
CROSS REFERENCE. There you find that the 
symbol was used in statements 0290 and 
.0295. 

Column LEN in the Cross Reference List 
contains the number 4 for the symbol 
BGETCARD. The A.ssembler has assigned B3ET­
CARD a length attribute of 4 because the 
machine instruction at statement 0308 takes 
up four bytes of main storage. 

The value X'02E6' for BGETCA.RD under 
VA.LUE is the relative storage address of 
the first byte of the machine instruction 
at statement 0308. 

ExamQb~£. Suppose you want to kno~ which 
register is meant by BASERG2 (refer to 
statement 0206) and where it is loaded. 

You look for BA.SERG2 in the colunn 
SYMBOL of the Cross Reference List and find 
in the column VALUE hexadecimal 0006. This 
means that the sy~bol BA.SERG2 stands for 
register 11. 

The symbol is defined in statement 0026, 
as you can find in colu~n DEF. Under 
CROSS-REFERENCE you can find that the sym­
bol is used in statements 0055, 0120, 0174 
and 0206. 

If you look up these statenents you Nill 
find that register 11 is loaded by the 
machine instruction at statement 0055. 

ExamQb~~. Statement 0263 uses symbol RESZ 
as its first operand and RESP as its second 
operand. Both operands use an im~lied 
length. What lengths are inserted by the 
A.ssembler? 

Now look for RESZ under SYMBOL in the 
Cross Reference List. rhe colunn LEN gives 
a length attribute of 9 since the area. 
defined by RESZ is nine bytes l~ng. Ne can 
check this by looking at the statement in 
which RESZ is defined, i.e., statenent 
0375. 

Similarly, we find that the symbol RESP 
has a length attribute of 5. 
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II LOG 
II JOB I\SSEMB 
II DATE 70020 
II ASSGN SYSIPT,X'100',R~ 
II ASSGN SYSOPT,X'300',P2 
" ASSGN SYSGGD,X·a03·,D4 
II VOL SYSOOO,WORK1 
II DLAB 'SYSTEM/360 MOD 20 DPS 

0001,61150,61150 

2501 

II XTENr 1.000.0153000:0199009.'202020'.S~SOOO 
II EXEC 
MOD 20 DPS ASSEMBLER VERSION 03 MOD-LEVEL 02 

SYMBOL TYPE 1D ADDR LENGTH LO 10 

PART1 SO 01 0000 01F8 
~PEi~F LD OiiC 01 
READ LD 0186 01 
PRINT LD 018E 01 
CLOSEF LO 0196 01 
CAROAR LD OlAF 01 
PRINTAR LD 01BC 01 
EOCF ER 02 

1202020',P c 

EXrERNI\L SYMBOL DICr1ONI\RY 

Figure 19. DPS Sample Program~ Part 1 of 17 
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SLE 01/20/70 P~~E 001 

LOCATN OBJECT CODE ADD1 ADD2 STMT SOURCE SrltrEMENr JPS a.SSE:l4B 03/02 

0001 
0002 • 

AoprN NOSYM 

0003 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
0004. PHEPARE CONrROL CARDS FOR LINKAGE EDIrOR RUN 
0005 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
0006 • 
0001 

0008 

0009 

0010 

REPRO 
II JOB LNKEDr 

REPR'::> 
II ASSGN SYSJPT,UA 

REPRO 
II EXEC 

REPRO 
PH~SE SAMPLE,S,O 

ourpur ONLY IN RELOCArABL£ a.RE~ 

STARr Jusr BEHIND rHE ~OdlrJR 

SP1 001 
SPl 002 
SPl 003 
SPl 004 
SPl 005 
SP1 006 
SPl 001 
SPl 008 
SPl 009 
SPl 010 
SPl 011 
SPl 012 
SPl 013 
SPl 014 

SLE ASSEMBLER SAMPLE, PARr 1, IOCS 01/20/70 Pa.GE 002 

LOCATN OBJECT CODE ADD1 ADD2 STMT SOUKCE srArEMENr DPS a.SSE:MB 03/02 

0012 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• SP1 016 
0000 0013 P!!IRT1 STARr 0 FIRsr PARr OF rHr sa.MPLE SP1 011 

0014 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• SPl 018 

0016 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• SPl 020 
0011 • DEFI1'lE E(URIES AND EXTER1~AL SYMBOLS SPl 021 
0018 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• SP1 022 
0019 • SPl 023 

011C 0020 ENTRY OPENF OPE[~ ROUrINE SPl 024 
0186 0021 ENrRY READ READ ROUTH~E SP1 025 
018E 0022 J:.NTRY PRINT PRINT RourINE SP1 026 
0196 0023 ENrRY CLOSEF CLOSE ROUTINE SPl 021 
OlAF 0024 ENTRY CAR DAR AREA ;.JHERE ·Ca.RD IS SrORI:.D SP1 028 
01BC 0025 ENrRY PRINrAR PRINr AREA SPl 029 

0026 • SP1 030 
0021 ExrRN EOCF END OF CARD FILE SP1 031 

0029 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• SP1 033 
0030 • SYMBOLIC REGISrER DEFINIrIONS SPl 034 
0031 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• SP1 035 
0032 • SPl 036 

0000 0033 LINKRG EQU 13 LINK-REGISrER SP1 031 

0035 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• SP1 039 
0036 • D~FINE rHE FILES SP1 040 
0031 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• SP1 041 
0038 • SPl 042 
0039 PRINr NOGEN DON'r PRINr GENERArED srATE:o!ENrs SP1 043 
0040 • SPl 044 
0041 READER DTFSR TYPEFLE=INPur,BLKSIZE=i3,DEVICE=READ01,EOFa.DDR=EOCF, ::SP1 045 
0042 IOAREA1=INAREA,OVERLAP=NO,wORKA=YES SP1 046 
0092 • SP1 041 
0093 PRINrER DrFSR rYPEFLE=ourpur,wJRKA=YES,DEVICE=PRINrER,BLKSI~E=60 SPl 048 
0132 • SPl 049 
0133 DTFEN SPl 050 

0281 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• SPl 052 
0282 • OPEN rHE FILES SPl 053 
0283 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• SP1 054 
0284 • SP1 055 
0285 OPENF OPEN READER,PRINTE:R OPEN REA:lER AND PRItHER SP1 056 

0184 07FD 0291 BR LINKRG RErURN SPl 051 048 

0293 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• SP1 059 
0294 • READ A CARD SPl 060 
0295 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• SP1 061 
0296 • SPl 062 
0291 READ GET READER,C~RDAR READ a. CARD AND ~OVE Ir ro ::~RDa.R SP1 063 

018C 07FD 0302 BR LINKR~ RETURN SP1 064 04~ 

Figure 19. DPS S~mple Pro3ram, Part 2 of 17 
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SLE ASSEMBLER SAMPLE, PART 1, IOCS 01/20/70 P~~E 003 

LOCAT~ OBJECT CODE ADD1 ADD2 STMT SOURCE SrArEMENr DPS 4S3E;.tB 03/02 

019E 47FO 00C2 

01A2 
OlAF 
OlBC 

00C2 

'NO STATEMENT FLAGGED 

0304 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
0305 • PRINf A LINE 
0306 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
0307 • 
0308 PRINT PUT PRINTER,PRINfAR PRINT A LINE 
0313 DR LIi'iKRG 

0315 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
0316 • CLOSE THE FILES AND GO BACK ro MO~IrOR (E~D JF JOB) 
0317 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
0318 • 
0319 CLOSEF CLOSE READER,PRINrER CLOSE; READER ANj PRI~T~K 

-0325 .. 
0326 PRINr GEN PRItH GENERArED STATEME.ns 
0327 • 
0328 EOJ , GIVE CONTROL B4CK TO ~O~ITOR 
0329+ BC 15,194(0,0) 

0331 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
0332 • AREAS 
0333 
033" 
0335 
0336 
0337 

0339 

•••••••• ++++++ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• 
INAREA DS­
CARi>AR DS 
P~INTA.R DS 

END 

13C 
CL13 
~L60 

INPUT AREA FOR IOCS 
CARD IS- STJRED HERE AFT~R G~r 
PRINT AREA 

Figure 19. DPS S~mple ProJram, Part 3 of 17 
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SPl 066 
SPl 067 
SPl 068 
SPl 069 
SPl 070 
SPl 071 

SPl 073 
SPl 014 
SPl 075 
3Pl 076 
SPl 011 
SPl 078 
SPl 019 
SPl 080 
SPl 081 
EO] 012 

SFl 083 
SPl 084 
SPl 085 
::>["L voo 
SPl 081 
SPl 088 
SPl 089 

SPl 091 

050 

053 

055 



RELOCArION DICrIQN~Rr 

POS.IO REL.IO FLGS AOOR 

01 01 011 0000 
01 01 011 0002 
01 02 011 00011 
01 01 011 0008 
01 01 011 0010 
01 01 011 00311 
01 01 04 0046 
01 01 04 0068 
01 01 011 OOAC 
01 01 011 OOCA 
01 01 011 OOCE 
01 01 011 0002 
01 01 04 0006 
01 01 04 00E2 
01 01 04 0136 
01 01 04 01SA 
01 01 04 016C 
01 01 04 0170 
01 01 04 017E 
01 01 04 01B2 
01 01 04 017E 
01 01 04 0182 
01 01 04 0188 
01 01 04 018A 
01 01 04 0190 
01 01 04 0192 
01 01 04 0198 
01 01 04 019C 

END OF JOB 
II JOB ASSEMB SECOND ASSEMBLY 
II EXEC 
MOD 20 OPS ASSEMBLER VERSION 03 MOO-LEVEL 02 

ExrERNAL SYMBOL DICrIQNARY 

SYMBOL TYPE 10 AODR LENGrH LO 10 

PART 2 SO 01 0000 0318 
OPENF ER 02 
READ ER 03 
PRINT ER 04 
CLOSEF ER OS 
CARDAR ER 06 
PRINTAR ER 07 
EOCF LD 02EE 01 

Figure 19. DPS S3mple Pro;:Jram" Part 4 of 17 
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SLE 01/20/70 P~;E 001 

LOCATN OBJECT eCCE ADDl ADC2 STMT SOURCE Sr~TEMENr ~PS ~SSE~B 03/02 

0001 AoprH CROSSREF,ENTRY SP2 001 

SLE ASSEMBLER SAMPLE, PART 2, DEFINIrIONS 01/20/70 P~GE 002 

LOCATN OBJECT CODE ADDt ADD2 STMT SOURCE SrF!.rEMENr DPS ~SSEMB 03/02 

0000 

02EE 

0008 
00011. 
OOOB 
OOOD 
OOOE 
OOOC 
OOOF 

0008 
OOOB 

OOCl 
00c2 
OOC) 
OOFO 
OOF9 
0040 

Figure 19. 

0003 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• SP2 003 
0004 PART2 STARr 0 SECOND PARr ~F SAMPL~ SP2 004 
0005 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• SP2 005 

0007 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• SP2 001 
0008. DEFINE ENTRIES AND EXTERNAL SYMBOLS SP2 008 
0009 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• SP2 009 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 • 
0018 

EXTRN OPENF 
EXTRN READ 
EXTRN PRINr 
EXTRN CLOSEF 
ExrRN CARDAR 
EXTRN PRINrAR 

ENTRY EOCF 

OPEN R;)UfINE 
READ ROUTINE 
PRINr ROUTINE 
CLOSE RourINE 
AHEA NHERE CARD IS ST~RED 
PRINT AREA 

END OF CARD FILE 

0020 
0021 
0022 
0023 
0024 
0025 
0026 
0027 
0028 
0029 
0030 

........................................................... ~ .......... . 
• SYMBOLIC REGISTER DEFINIrIONS 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• 
REGS 
BASERG1 
BASERG2 
LINKRG 
BRANCHRG 
CII.RDRG 
PRINTRG 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

8 
10 
11 
13 
14 
12 
15 

REG. 8 
BASE-REGISTER 1 
BASE-REGISrER 2 
LINK-REGISrER 
BRANCH-REGISrER 
REGISrER F~R CF!.RD AREA 
REGISTER FOR PRINT AREA 

0032 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• *4 •••••••••••• 
0033. EQUATE SYMBOLS 
0034 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
0035 • 
0036 EQUAL 
0037 NOTLOii 
0038 • 
0039 Til. 
0040 TB 
00111 TC 
00112 CHARO 
00113 C!!AR9 
0044 BLANK 

EQU 
EQU 

EQU 
EQU 
EQU 
EQU 
EOU 
EQU 

8 
11 

C"A" 
COB' 
C'C' 
CoO' 
e'g' 
C' , 
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CONDITION 
CONDIrION 

rYPE A 
TYPE B 
TYPE C 
CHARAcrER 0 
CHARAcrER 9 

EQUAL 
EQUAL !l.ND HIGH 

CH!l.RACrER 'BLANK' 

SP2 010 
SP2 Q11 
SP2 012 
SP2 013 
SP2 014 
SP2 015 
SP2 016 
SP2 017 
SP2 018 

SP2 
SP2 
SP2 
SP2 
SP2 
SP2 
SP2 
SP2 
SP2 
SP2 
SP2 

020 
021 
022 
023 
024 
025 
026 
027 
028 
029 
030 

SP2 032 
SP2 OB 
SP2 03ii 
SP2 035 
SP2 036 
SP2 037 
SP2 038 
SP2 039 
SP2 040 
SP2 041 
SP2 042 
SP2 C!J3 
SP2 0114 



3LE ASSEMBLER SAMPLE, PART 2, MAIN PROGRAM 01/20/70 PA~E 003 

LOCATN OBJECT CODE ADDl ADD2 STMT SOURCE STATEMENT DPS ASSEIIS 03/02 

0000 ODM 
0002 
0002 
0002 48BO A108 
0000 
0000 

0006 48EO A10A 
OOOA ODDE 
oooe 47FO A2AE 

0010 48EO A10C 
0014 ODDE 

OlOA 

OlOC 

02BO 

OlOE 

0016 48FO AlOE 0110 
OOlA 9240 FOOO 0000 
OOlE D23A FOOl FOOO 0001 
0024 F840 A306 Al18 0308 

0046 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• SP2 046 
0047 • MAIN PROGRAM SP2 047 
0048 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• SP2 048 
0049 • SP2 049 
0050. LOAD BASE REGISTER SP2 050 
0051 • SP2 051 
0052 BEGIN 'BASR SASER31,0 LOAD BASE-REGISTER 1 AND SP2 052 009 
0053 USING .,BASERGl INFORM ASSEMBLER SP2 053 
0054 BASEA11 EQU • BASE-ADDRESS 1,1 SP2 054 
0055 LH BASERG2,=Y(BASEA21) LOAD BASE-REGISTER 2 SP2 055 009 
0056 USIliG DCARDAR, CARDRG FOR IMPLI:IT ADDRESSIN3 SP2 056 
0051 USING DPRINTAR,PRINTRG FOR IMPLICIT AODRESSIN3 SP2 051 

0059 • 
0060 • 
0061 
0062 
0063 

OPEN CARD AND PRINTER FILE 

LH BRANCHRG,=Y(OPENF) 
BASR LINKRG,BRANCHRG 
B PRNTLINE 

LOAD REG. WITH BRANCH ADDRESS 
OPEN READER AND PRINTER AND RETURN 
PRINT A BLANK LINE 

0065. R~AD A CARD 
0066 • 
0067 GETCARD LH BRANCHRG,=Y(READ) LOAD REG. WITH BRANCH ADDRESS 

BRANCH TO READ ROUTINE AND RETURN 0068 BASR LINKRG,BRANCHRG 

0070 • 
0071 • 
0012 
0073 

0000 0074 
OllA 0075 

BLANK PRINTAREA AND RESEr PACKED RESULr FIELD 

LH PRINTRG,=Y(PRINTAR) LOAD ADDRESS OF PRINT ARE~ 
MVI O(PRINTRG),C" BLANK IN FIRST BYTE OF PRINT AREA 
MVC l(L'DPRINTAR-l,PRINTRG),O(PRINTRG) BLANK THE R&5r 
ZAP RESP,=P'O' INITIALIZE RESULT FIELD 

SP2 059 
SP2 060 
SP2 061 009 
SP2 062 009 
SP2 063 009 

SP2 065 
SP2 066 
SP2 067 009 
SP2 068 009 

SP2 
SP2 
SP2 
SP2 
SP2 
SP2 

070 
071 
072 
073 
074 
075 

009 
009 
009 
009 
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SLE ASSEMBLER SAMPLE, PARr 2, MAIN PROGRAM 01120/10 PAGE 004 

LOCATN OBJECT CODE 11.001 11.002 STMT SOURCE SfAfEMENf DP3 I\.SSE'4B 03/02 

0077 • TEsr rYPE OF CMD SP2 071 
0078 • SP2 018 

00211. 4f1CO 11.110 0112 0079 LH CARDRG,=Y(CARDAR) INITIALIZE REGISrER SP2 019 009 
002E 95C1 COOO 0000 0080 CLI O(CARDRG),TA TEST IF TYPE A SP2 080 009 
0032 4780 11.048 00411. 0081 BC 8, TYPEA YES SP2 081 009 
0036 9SC2 cOOO 0000 0082 CLl O(CA.RDR;i),i'B H' tYPE B SP2 082 010 
003A 4780 AOA2 001\4 0083 Be EQUAL, TYPES YES SP2 083 010 
003E 95C3 COOO 0000 0084 eLI O(CARDRG),rC IF TYPE C SP2 084 010 
0042 4780 11.011.11. OOAC 0085 BE TYPEC YES SP2 085 010 
0046 47FO A2B8 02BA 0086 Be 15,HALrOOOl GO ro HALr RourUES SP2 086 010 

0088 :I< TEST FOR OEC. NUMBERS IN THE CARD ENTRIES SP2 088 
0089 • SPl 089 

00411. 0011.0 0090 TYPEA BASR BASERG1,0 CHANGE CONfENrs OF BASE-REGISrER SP2 090 010 
004C 0091 USIN3 ·,BASERG1 AND INFORM THE ASSE'4BLER SP2 091 
004C oon BASEA12 EQU • BASE-ADDRESS 1,2 SP2 092 

0093 • SP2 093 
004C 4880 AOC8 0114 0094 LH 8,=H'l' INlrIALIZE COUNTER SP2 094 010 
0050 95F9 C003 0003 0095 TSTRICOL CLI 3(CARORG),249 COMPARE RIGHr COL ~IrH 9 SP2 095 O~O 
0054 4720 A28E 02011. 0096 BH HALr003N INVALID IF HIGH SP2 096 010 
0058 95FO C003 0003 0097 CLI 3(CARDRG),240 COMPARE WIrH 0 SP2 097 010 
OOSC 4740 A28E 02011. 0098 BL HALrOO3N INVALID IF LOW SP2 098 010 

0099 * SP2 099 
0060 95F9 C002 0002 0100 TSTMICOL CLI 2(CARDRG),C'9' COMPARE MIDDLE COL WITH 9 SP2 100 010 
0064 4720 11.282 02CE 0101 BH HALT002N INVALID IF HIGH SP2 101 010 
0068 95FO C002 0002 0102 CLI 2(CARDRG),C'O' COMPARE WIrrl 0 SP2 102 010 
006C 47BO A02C 0018 0103 BNL TSTLECOL o. K. IF Nor LOW SP2 103 010 
0070 9540 C002 0002 0104 CLI 2CCARDRG).C' , 

IF BLANK SP2 104 011 
0074 4710 11.282 02CE 0105 BNE HALT002N NO, I NVALILl SP2 105 011 

0106 • SP2 106 
0078 95F9 COOl 0001 0107 TSTLECOL CLI 1(CARDRG),X'F9' COMPARE LEFT COL. WITH 9 SP2 107 011 
007c 4,720 1.276 02C2 0108 BH H1.LTOOIN INVALID IF HIGH SP2 108 011 
0080 95FO COOl 0001 0109 CLI l(CARDRG) ,X' FO' COMPARE WITH 0 SP2 109 011 
0084 47BO A044 0090 0110 BNL TSTIFIN o. K. IF NOf LOW SP2 110 011 
0088 9540 COOl 0001 0111 CLI 1(CARDRG),X'40' IF BLANK SP2 111 011 
008C 4170 11.216 02C2 0112 BNE HALT001N NO, INVALID SP2 112 011 

0113 • SP2 113 
0090 4980 AOCA 0116 0114 TSTIFIN CH 8,=Ii'4' ALL ENrRIES CHECKED SP2 114 011 
00911 47BO AODO OllC 0115 BNL CEXPRA YES, COMPurE EXPRESSIO~ rYPE: ~ SP2 115 011 
0098 411.80 AOC8 0114 0116 Ali 8,=H'l' INCREMENT COUNrER BY 1 SP2 116 011 
009C 4ACO AOCC 0118 0117 AH CARDRG,=H'3' NExr ENrRY SP2 117 011 
0011.0 47FO 11.004 0050 0118 B l'STRICOL LOOP SP2 118 011 

Figure 19. DPS Sample Program, Part 7 of 17 

110 



SLE ASSEMBLER SAMPLE, PARr 2, MAIN PROGRAM 01120/10 P,.3E 005 

LOCATN OBJECT CODE ADDl ADD2 STMT SOURCE SfAfEMENr DP3 ASSEltB 03/02 

00B4 0120 USING BASEA21,BASERG2 SP2 120 
00A4 4000 BOOO 00B4 0121 rYPEB BAS LINKRG,TESTENTR BRANCH TO SUBROUrINE AND RErtJRN SP2 121 011 
00A8 41FO BODA 018E 0122 B CEXPRB BRANCH TO SUBR~UrINE SP2 122 012 

0123 • SP2 123 
0124 • SP2 124 

OOAC 11000 BOOO 00B4 0125 TYPEC BAS LINKR3,rESrENfR BRANCH TO SUBROUrINE A.. ... D ~EfURLi SP2 125 012 
OOBO 41FO BlIIC 0200 0126 B CEXPRC BRANCH TO SUBROUfINE SP2 126 012 

0127 • SP2 127 
0128 • SP2 128 

00B4 0129 BASEA21 E~U • BASE-ADDRESS 2,1 SP2 129 
0130 • S .. 2 130 

00B4 4880 B240 02F4 0131 TESTELtl'R LH REGS,Hl INlrIALIZE REGISrER SP2 131 012 
00B8 95F9 C003 0003 0132 TRICOL CLI ENTRY+2,CHAR9 COMPARE RI3Hf COL ~IfH 9 SP2 132 012 
OOBC 4120 B226 02DA 0133 BH HALr003N HIGH SP2 133 012 
OOCO 95FO C003 0003 0134 CLI ENTRY+2,CHARO WlrH 0 SP2 134 012 
00C4 4740 B226 02DA 0135 BL HALf003N LOw SP2 135 012 

0136 • SP2 136 
00C8 95F9 C002 0002 0137 TMICOL CLI ENrRY+l,CHAR9 COMPARE MIDDLE C~L wlrH 9 SP2 137 012 
OOCC 4120 B21A 02CE 0138 BH HALT002N HIGH SP2 13S. 012 
0000 95FO C002 0002 0139 CLI ENrRY+l,CHARO WIrH 0 SP2 139 012 
0004 47BO B02C OOEO 0140 BNL rLECOL o. K. SP2 140 012 
0008 9540 C002 0002 0141 CLI ENTRY+l,BLANK IF BLANK SP2 141 012 
OOOC 4170 B21A 02CE 0142 BRE HALr002N NO SP2 142 012 

0143 • SP2 1113 
OOEO 95F9 COOl 0001 0144 TLECOL CLI ENrRY,CHAR9 COMPARE LEFr C~L WlrH 9 SP2 144 013 
OOEII 4720 B20E 02C2 0145 BH HALTOOIN HI311 SP2 145 013 
00E8 95FO COOl 0001 0146 CLI ENrRY,CHARO wUH 0 SP2 146 013 
OOEC 41BO B044 00F8 0147 BNL TIFIN o. K. SP2 147 013 
OOFO 9540 COOl 0001 0148 CLI ENrRY,BLANK IF BLANK SP2 148 013 
00F4 4770 B20E 02C2 0149 BNE HALT001N NO SP2 149 013 

0150 • SP2 150 
00F8 4980 B244 02F8 0151 TIFIN CH REG8,H4 ALL ENTRIES CHECKED SP2 151 013 
OOFC 07BO 0152 BCR NOrLOW", LINKRG YES SP2 152 013 
OOFE 4A80 B240 02F4 0153 AH REG8,Hl INCREltENT COUNrER BY 1 SP2 153 013 
0102 4ACO B242 02F6 0154 AH CARORG.H3 NEXT ENrRY SP2 15" 013 
0106 41FO B004 00B8 0155 B rRICOL LOOP SP2 155 013 

0157 • LITERAL POOL SP2 157 
0158 • SP2 158 

010A 0159 LTORG SP2 159 
010A 00B4 0160 It Y(BASEA21> 013 
010C 0000 0161 It Y(OPENF) 013 
010E 0000 0162 It Y(READ) ·013 
0110 0000 0163 It Y(PKINrAR) 013 
0112 0000 0164 It Y(CARDAR) 013 
0114 0001 0165 It H'l' 013 
0116 0004 0166 It H'4' 013 
0118 0003 0167 It H'3' 014 
011A OC 0168 It P"Ot 014 

Figure 19. DPS Sample Program, Part 8 of 17 
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SLE ~SSEMBLER S~MPLE, P~RT 2, M~IN PROGR~M 01/20/70 P~~E 00& 

LOC~TN OBJECT CODE ~OD1 ~002 STMT SOURCE ST~TEMENT JP3 ~S3E~B 03/02 

OllC 48CO A2B2 02FE 
0120 ~8FO A2B4 0300 

0124 0208 FOOA A2C3 OOOA 030F 
012A 92C1 F014 0014 

012E 0202 F019 COOl ·0019 0001 
0134 F212 A2BF COOl 030B 0001 

013A 924E FOlD 0010 
013E 0202 F01F C004 001F 0004 
0144 F212 A2C1 C004 0300 0004 
014A FA21 A2BE A2C1 030A 0300 

0150 9260 F023 0023 
0154 0202 F025 C007 0025 0007 
015A F212 A2C1 C007 0300 0007 

FB21 A2BE 030D 

0166 925C F029 0029 
016A 0202 F02B COOA 002B OOOA 
0170 F212 A2C1 COOA 0300 OOO~ 
0176 FC41 A2BC A2C1 0308 0300 

011C 927E F030 0030 
0180 F384 F033 A2BC 0033 0308 
0136 96PO POlB 003& 
018A 47FO A224 0270 

00B4 

018E 48CO B24A 02FE 
0192 48FO B24C 0300 

0196 D208 FOO~ B25B OOOA 030F 
019C 92C2 F014 0014 

OlAO D202 FOl9 COOl 0019 0001 
01A6 F212 B251 COOl 030B 0001 

OlAe 9260 FOlD OOlD 
01BO D202 FOlF C004 OOlF 0004 
01B6 F212 B259 C004 0300 0004 
01BC FB11 B251 B259 030B 0300 

01C2 925C F023 0023 
01C6 0202 F025 C007 0025 0007 
01ec F212 B259 C007 0300 0007 
01D2 FC41 B254 B259 0308 0300 

0170 • 
0171 • 
0112 • 

COMPUfE EXPRESSIONS: TYPE ~ 
TYPE B 
TYPE C 

ENTRY1 + ENr~Y2 - ENr~Y3 ENTRY4 
ENrRY1 - ENrRY2 ... ENTRY3 ENrRY4 
ENrRYl • ENrRY2 + ENrRY3 - EiURY4 

0173 • 
0174 
0175 • 
0176 CEXPRA 
0177 
0178 • 
0179 
0180 
0181 • 
0182 
0183 
0184 ... 
0185 
0186 
0187 
0188 
0189 • 
0190 
0191 
0192 
0193 
0194 • 
0195 
0196 
0197 
0198 
0199 • 
0200 
0201 
0202 
0203 
0204 • 
0205 ... 
0206 
0207 ... 
0208 CEXPRB 
0209 
0210 • 
0211 
0212 
0213 ... 
0214 
0215 
0216 • 
0217 
0218 
0219 
0220 
0221 • 
0222 
0223 
0224 
0225 

DROP 

LH 
LH 

MIlC 
Mill 

MVC 
P~CK 

MVI 
MVC 
PACK 
AP 

MVI 
MVC 
P~CK 

MVI 
MIlC 
P~CK 

MP 

MVI 
UNPK 
or 
B 

BASERG2 

CARORG,YC~ROAR 

PRrNrRG,YPRrNrAR 

10(9,PRINrRG),MESS 
20tPRINTRG),r~ 

25(3,PRINTRG),1(C~RDR3) 

RESP+3(2),1(3,CARDRG) 

29(PRINrRG),:'+' 
31(3,PRINTRG),4(:~R~RG) 
PFLD,4(3,CARORG) 
RESP+2(3),PFLD 

35(PRINTRG),C'-' 
31(3,PRINrRG),7(CARORG) 
PFLD, 7(3,C~RORG) 
.......... ,...-- ..... , ... '" ........... -
1'\1:..::l.t"'T~'.:JJ,rruu 

41(PRINrRG),C'·' 
43(3,PRINTRG),10(C~RDRG) 

PFLD,10(3,C~RDRG) 
RESP,PFLD 

48(PRINrRG),:'=' 
51(9,PRINTRG),RESP 
S9CPRINrRG),X·FO· 
EDIT 

USIN~ B~SEA21,BASERG2 

LH CARORG,YCARO~R 

LH PRINrRG,YPRINr~R 

MIlC OPRINr~R+10(L'MESS),MESS 
MVI OPRINr~R+20,rB 

INlrIALIZE REGISrER 
INITIALIZE RE~ISTER 

~ESSAGE TJ PRI~T ~REA 
rYPE ro p~INrAREA 

NUMB~R 1 ro PRINr ~R~~ 
PACK ~UMBER 1 (~1) 

SIGN TJ PRINr ARE~ 
NUMBER 2 ro PRINr~R~A 
PACK NUMBER 2 (N2) 
N1 + N2 

SIGN ro PRINr ~REA 
~UMBER 3 ro PRINT ~RE~ 
PACK NUMBER 3 (N3) 
.H ~ t .. 2 - iB 

SIGN T~ PRINr ARE~ 
NUMBER 4 ro PRINT AREA 
PACK NUMBER 4 (N4) 
N1 + N2 - N3 ... ~4 

EOU~L SIGN TJ PRINr AREA 
RESULT TO PRINr ~RE~ 
CHANGE SIGN IN ZJNE IJ F 

INlrIALIZE REGISrER 
INlrI~LIZE REGISTE~ 

~ESS~GE rJ PKINT Il,.REA 
rYPE ro PKINr ~RE~ 

Mve DPRIN!'AR+25 (L' NU!1Bl>. NUMB1 .'IUMBER 1 TO PRINT Il,.REI\ 
P~CK RESP+L'RESP-LNUMBP(L~UMBP),jUMB1 P~CK NU~BER 1 (~1) 

MVl 
MIlC 
P~CK 

SP 

Mill 
MIlC 
P~CK 

MP 

;)pR.I~rAa+29.l:'-' 

DPRINT~R+31(L'NUMB2),NUMB2 
PFLO,NUMB2 
RESP+L'RESP-LDIF(LOIF),PFLD 

DPRINrAR+35,C'.· 
DPRINr~R+37(L'NUMB3),NUMB3 
PFLD,NUMB3 
RESP,PFLO 

'-' TO PRINT hRE~ 
NUMB~R 2 TO PRINr ~R2~ 
P~CK NUMBER 2 (~2) 

I'll - 1'12 

'.' ro PRINT AR~~ 
NUMBER 3 f3 PRI~r Il,.REIl,. 
P~CK NUMBe:R 3 (In) 
ru - 1'12 • 1'13 
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SP2 161 
SP2 162 
SP2 163 
SP2 164 
SP2 165 
SP2 166 
SP2 161 
SP2 166 
SP2 169 
SP2 170 
SP2 171 
SP2 172 
SP2 113 
SP2 174 
SP2 175 
SP2 176 
SP2 177 
SP2 118 
SP2 179 
SP2 180 
SP2 181 
SP2 182 
SP2 183 
SP2 18l+ 
SP2 185 
SP2 186 
SP2 187 
SP2 188 
SP2 189 
SP2 190 
SP2 191 
SP2 192 
SP2 193 
SP2 194 
SP2 195 
SP2 196 
SP2 191 
SP2 198 
SP2 199 
SP2 200 
SP2 201 
SP2 202 
SP2 203 
SP2 204 
SP2 205 
SP2 206 
SP2 201 
SP2 208 
SP2 209 
SP2 210 
SP2 211 
SP2 212 
SP2 213 
SP2 214 
SP2 215 
SP2 216 

014 
014 

014 
014 

014 
014 
014 
014 

015 
015 
015 
015 

015 
015 
015 
015 

015 
015 
016 
016 

016 
016 

016 
016 

016 
016 

vlb 
016 
016 
017 

017 
017 
017 
017 



SLE ASSEMBLER SAMPLE, PART 2, MAIti PROGRAM 01120/10 PI\:;E 007 

LOCATN OBJECT CODE AOOl AOD2 STMT SOURCE STA.TEMENT ;)PS A.SSE~B 03/02 

0226 • SP2 217 
0108 924E F029 0029 0227 MVI OPRINTAR+41,:::'+' '+' TO PRINT AR.t;A SP2 218 011 
OlDC 0202 F02B COOA 002B OOOA 0228 l~VC OPRINTAR+43(L'~U~B4),NUMB4 NUMBER 4 ro PRINr ~R~A SP2 219 017 
01E2 F212 B259 COOA 0300 OOOA 0229 PACK PFLO,NUMB4 PACK NUMBER 4 ( !i4) SP2 220 017 
01E8 FA41 B254 B259 0308 0300 0230 AP RESP,PFLD N1 - N2 • N3 + N4 SP2 221 011 

0231 • SP2 222 
OlEE '21E F030 0030 0232 MVI OPRINTAR+48,C'=' '=' ro PRINr AREA SP2 223 011 
01F2 F184 F033 B254 0033 0308 0233 UNPK OPRINrAR+51(L'RESP·2-1),RESP RESULT T::> PR AREA. SP2 224 017 
OlFI 96FO F03B 003B 0234 01 OPRINTAR+59,B'11110000' :::HANGE SI3N IN ZONE r:> F SP2 225 018 
OlFC "FO BIBC 0210 0235 B EOIr SP2 226 018 

0236 • SP2 227 
0231 • SP2 228 

02,°
4
0 48CO B24A 02FE 0238 CEXPRC LH CARORG,Y:::ARDAR INITIALIZE REGISTER SP2 229 018 

020' 48FO B24C .0300 0239 LH PRINTRG,YPRINTAR INITIALIZE REGISrER SP2 230 018 
0240 • SP2 231 

0208 0208 FOOA B25B OOOA 030F 0241 MVC DMESS,MESS MESSAGE AND SP2 232 018 
020E 0200 F014 COOO 0014 0000 02Q2 MVC prYPE,TYPE TYPE T::> PRINT A~EA SP2 233 018 

02Q3 • SP2 234 
0211l 0202 F019 COOl 0019 0001 0244 MVC P!"UMB1, NUMB1 SP2 235 018 
021"A F212 B251 COOl 030B 0001 02Q5 PACK RESPRI,NUMBl I'll SP2 236 018 

0246 • SP2 237 
0220 925C FOlD 0010 0241 MVI SIGN1,C'·' SP2 238 018 
0224 0202 F01F C004 001F 0004 0248 MVC PNUMB2,NUMB2 SP2 239 018 
022A F212 B259 C004 0300 0004 0249 PACK PFLO,NUMB2 N2 SP2 240 018 
0230 FC41 B254 B259 0308 0300 0250 MP RESP,PFLD N1 • N2 SP2 241 019 

0251 • SP2 242 
0236 924E F023 0023 0252 MVI SIGN2,C'+' SP2 243 019 
023A 0202 F025 C007 0025 0007 0253 MVC P~UMB3,NUMB3 SP2 244 019 
0240 F212 B259 C007 0300 0007 0254 PACK PFLO,NUMB3 N3 SP2 245 019 
0246 FMl B254 B259 0308 0300 0255 AP RESP,PFLO iU • N2 + ·N3 SP2 246 019 

0256 • sp;t 247 
024C 9260 F029 0029 0251 MVI SIGN3,C'-' SP2 248 019 
0250 0202 F02B COOA 002B OOOA 0258 MVC PNUMB4,NUMB4 SP2 249 019 
0256 F212 B259 COOA 0300 OOOA 0259 PACK PFLO,NUMB4 , .. 4 SP2 250 019 
025C FB41 B254 B259 0308 0300 0260 SP RESP,PFLD N1 • N2 + N3 - N4 SP2 251 019 

0261 • SP2 252 
0262 927E F030 0030 0262 MV1 E;JSIGN,C'=' SP2 253 019 
0266 F384 F033 B254 0033 0308 0263 UNPK RESZ,RESP RESULT TO PR1[~r AREI\ SP2 254 020 
026C 96FO FOlB 003B 0264 01 RESZ+L'RESZ-l,C·O· CHANGE SIG~ ro F SP2 255 020 

0266 * EDIT RESULT SP2 251 
0267 • SP2 258 

0210 4880 B240 02F4 0268 EDIT LH REG8,H1 INITIALIZE REGISrER SP2 259 020 
0214 48FO B24E 0302 0269 LH PRINrRG,YRESZ LOAD ADDRESS :>F RESULT FIEL) ZONE) SP2 260 020 
0218 95FO FOOO 0000 0270 TSTIFO CLI O(PRINTRG),C'O' TEST IF 0 SP2 261 020 
021C 4110 BIE4 0298 0271 BNE TSTSIGN ~O SP2 262 020 
0280 4980 B250 0304 0212 CH REG8,YLRt:SZ ALL BYTES CHECKEJ SP2 263 020 
0284 47BO BIFC 02BO 0273 BNL PRNTLINE YES SP2 264 020 
0288 9240 FOOO 0000 0214 MVI O(PRINrRG),C' MOVE BLANK SP2 265 020 
028C 4AFO B240 02F4 0275 AH PRINTR3,H1 NEXT BYTE SP2 266 020 
0290 4A80 B240 02F4 0216 AH REG8,H1 INCRE~ENT C:>UNrER BY 1 SP2 267 020 
0294 47FO BIC4 0278 0271 B TSTIFO LOOP SP2 268 020 

0278 • SP2 269 
0298 4BFO B240 02F4 0219 TSTSIGN SH PRINTRG,H1 ONE STEP BACK SP2 210 020 
029C 9101 B258 030C 0280 TM RESP+L'RESP-l,B'OOOOOOOl' TEST SIGN SP2 211 020 

Figure 19. DPS S~mple Projram, Part 10 of 17 
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SLE ASSEMBLER SAMPLE, PART 2, MAIN PROGRAM 01120/70 Pl\:;E 008 

LOCATN OBJECT CODE AD01 A:>D2 STMT SOURCE ST~TEMENT UP::; ASSElIB 03/02 

02M u710 B1F8 02AC 0281 "Dr. Mlt~US sP2 272 021 
02A4 924E FOOO 0000 0282 PLUS MVI O(PRINTRG),C'+' MOVE PLUS SI3N SP2 273 021 
02A8 47FO BlFC 02BO 0283 B PRNrLINE SP2 274 021 
02AC 9260 FOOO 0000 0284 MINUS MVI O(PRINTRG),C'-' MOVE MINUS SIGN SP2 215 021 

0286 $ PRINT A LINE SP2 271 
0287 • SP2 278 

02BO 48EO B246 02FA 0288 PRNTLINE LH BRANCHRG.YPRINr LOAD B~ANCH-RE3ISrER SP2 279 021 
02B4 OOOE 0289 BASR LliiKRG, BRANCHRG PRINT A LINE A~D RETUR,'I SP2 280 021 
02B6 47FO B232 02E6 0290 B BGETCARD RE!\O NEXr CARD S!?2 281 021 

0292 • HALT ROUrINES SP2 283 
0293 • SP2 284 

02BA 9900 0001 0001 0294 HII.LTOOOl HPR 1,0 INVALID CARD TYPE SP2 285 021 
02BE 47FO B232 02E6 0295 B BGETCII.RD NEXT CARD SP2 286 021 

0296 • SP2 287 
02C2 4080 B230 02E4 0297 HII.LT001N STH 8,HPRI+2 STORE ENTRY NUMBER (N = 1, 2, 3 JR 4 SP2 288 021 
02C6 9610 B231 02E5 0298 01 HPRI+3,X'10' 'OR' COLUMN NUMBER (:::01.. l) SP2 289 021 
02CA 47FO B22E 02E2 0299 B HPRI SP2 290 '021 

0300 • SP2 291 
02CE 4080 B230 02E4 0301 HALT002N STH REG8.HPRI+2 ENrRY !:'fUMBER (['I = 1, 2, 3 OR 4) SP2 292 021 
n"') .... "'l ftL ..,.1\ 
v£u, :ru,v D"~~ 02ES 0302 or HPRI+3,x i 20' NUMBER OF COL SP2 293 021 
0206 47FO B22E 02E2 0303 B HPRI SP2 294 022 

03011 '" SP2 295 
020A 4080 B230 02E4 0305 HII.LT003~ STH REG8,HPRI+2 ENTRY l'lUMBER (1'1 = 1, 2, 3 OR 4) SP2 296 022 
02DE 9630 B231 02E5 0306 01 HPRI+3,X'30' COL 3 SP2 297 022 
02E2 9900 0000 0000 0307 HPRI HPR 0,0 WILL BE UPDATED BY HALT ROUTINES SP2 298 022 
02E6 48AO B252 0306 0308 BGETCAt<D LH BASERG1,YBASEA11 LOAD BASE REGISTER 1 WITH ORI:; V\LUE SP2 299 022 
0002 0309 USING BASEAll,BASERG1 SP2 300 
02EA 47FO AOOE 0010 0310 B GErCARD l'lEXr CARD SP2 301 022 

0312 • END OF CARD FILE SP2 303 
0313 • SP2 304 

02EE 48EO B248 02FC OS14 EOCF LH BRANCHRG,YCLOSEF LOAu ADDRESS OF CLOSE RourINE FREE SP2 305 022 
02F2 01FE 0315 B~ BRANCHRG CLOSE rHE FILES FORMz..T SP2 306 022 

Figure 19. DPS Sample Program, Part 11 of 17 
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SLE ASSEMBLER SAMPLE. PART 2. DATA DEFINITIONS 01120/10 PA3E 009 

LOCATN OBJECT CODE ADDl ADD2 STMT SOURCE STATEMENT DP5 ASSEltB 03/02 

0317 • DATA DEFINIrIONS SP2 308 
0318 • SP2 309 

02F4 0001 0319 Hl DC H"l' SP2 310 022 
02F6 0003 0320 H3 DC H"3' SP2 311 022 
02F8 0004 0321 Htl DC H"li' ~P2 312 022 

0322 • SP2 313 
02FA 0000 0323 YPRINT DC Y(PRINr) ADDRESS OF PRINT ROOrINE SP2 314 022 
02FC 0000 03211 YCLOSEF DC Y(CLOSEF) ADDRESS OF CLOSE ROUTUE SP2 315 022 
02FE 0000 0325 YCARDAR DC Y(CARDAR) ADDRESS OF CAROAREA SP2 316 022 
0300 0000 0326 YPiUNTAR DC Y(PRINrAR) ADDRESS OF PRINTAREA SP2 317 024 
0302 0033 0327 YRESZ DC Y(PRINTAR+~:'I ADDRESS OF RESOLr FIELD ZONED SP2 318 024 
0304 0009 0328 YLRESZ DC Y(L"RESZ) LENGTH OF RESZ SP2 319 02" 
0306 0002 0329 YBASEAll DC Y(BASEA1U BASE ADDRESS 1 1 SP2 320 024 

0330 • SP2 321 
0308 OOOOOOOOOC 0331 RESP DC PL5 1 0" RESULr PACKED SP2 322 024 
030D OOOC 0332 PFLD DC PL2'0' PACK FIELD SP2 323 024 

0333 • SP2 324 
0308 0334 ORG RESP SEr LOC. C~UNrER BA~K ro ttE3P SP2 325 
0308 000000 0335 DC X'OOOOOO' FIRST PART OF RESP SP2 326 026 
030B OOOC 0336 RESPRI DC PL2"O' RIGHT PART OF RESP SP2 327 026 
0002 0337 LNUMBP EQU L'PFLD LENGrH OF PACKED NUltBER SP2 328 
0002 0338 LDIF EQU LNUMBP LENGTH OF DIFFERENCE SP2 329 

0339 • SP2 330 
030F' 03 .. 0 ORG , TO PREVENr OVERLOADING OF PFLD SP2 331 
030F C3C1D9C440E3E8D7 o 3 It! MESS DC C'CARD rypE' SP2 332 027 

0342 • SP2 333 

Figure 19. DPS S~mple ProJram, Part 12 of 17 
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SLE ASSEMBLER SAMPLE, PART 2, DUMMY CO •• TROL SECfIONS 01120170 PA:;E 010 

LOCATN OBJECT CODE ADDl ADD2 STMT SOURCE SfAfEMENr DPS ~SSEMB 03/02 

0000 0344 DeSl DSEcr , DUMMY CARDA REA SP2 335 
0345 * SP2 336 

0000 0346 DCAROAR OS OCL13 SP2 331 
0000 0341 TYPE OS C SP2 338 
0001 0348 NUMBl OS CL3 SP2 339 
1'\1'\"" 0349 NUMB2 uS Cr.) ::;PL 340 vvv"" 
0007 0350 NUMB3 OS Cr.) SP2 341 
OOOA 0351 NUMB4 OS CL3 SP2 342 
0001 0352 ENTRY EQU NUMB1 SP2 343 
0000 0353 CAEND EQU * SP2 344 

0000 0355 DCS2 OSEef , DUMMY PRINfAREA SP2 346 
0356 • sp2 341 

0000 0351 DPiUNTAR OS OCL60 SP2 348 
OOOA 0358 ORG OPRINfAR+I0 SP2 34'1 
OOOA 0359 DMESS DC C'CARO fYPE' SP2 350 
0014 0360 ORG OPRINfAR+20 SP2 351 
0014 0361 PTYPE OS C SP2 352 
0019 0362 ORG OPRINTAR+25 SP2 353 
0019 0363 PNUMB1 OS CL3 SP2 354 
0010 0364 SIGNl }:;QU *+1 SP2 355 
vV,J,.£' 0365 ORG • .. 3 SPl 356 
001F 0366 PNUMB2 DS eL3 SP2 357 
0023 0361 SIGN2 EQU *+1 SP2 358 
0025 0368 ORG *+3 SP2 359 
0025 0369 PNUMB3 OS CL3 SP2 360 
0029 0370 SIGN3 EQU *+1 SP2 361 
002B 0371 ORG *+3 SP2 362 
002B 0312 PNUMB4 OS CL3 SP2 363 
0030 0373 EQSIGN EQU *+2 SP2 364 
0033 031'1 ORG *+5 SP2 365 
0033 0375 RESZ OS CL9 SP2 366 
003C 0376 PAEND EQU '" SP2 361 

0000 0318 END BEGIN SP2 369 02B 

NO STATEMENT FLAGGED 

RELOCATION DIcrIONARY 

POS.IO REL.ID FLGS ADDR 

01 01 0'1 010A 
01 02 04 010C 
01 03 04 010E 
01 01 0'1 0110 
01 06 04 0112 
01 04 04 02FA 
01 05 0'1 02FC 
01 06 04 02FE 
01 07 04 0300 
01 01 04 0302 
01 01 04 0306 

Figure 19. DPS S~mple Pro~rarn, Part 13 of 17 
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CROSS-REFERENCE LISr 

SYMBOL LEN VALUE DEF CROSS-REFERENCE 

BASEAll 1 0002 0054 0309 0329 
BASEA12 1 004C 0092 
BASEA21 1 00B4 0129 0055 0120 0206 
BASERG1 1 OOOA 0025 0052 0053 0090 0091 0308 0309 
BASERG2 1 OOOB 0026 0055 0120 0114 0206 
BEGIN 2 0000 0052 0318 
BGETCARD 4 02E6 0308 0290 0295 
BLANK 1 0040 0044 0141 0148 

_BRANCtiRG 1 OOOE 0028 0061 0062 0061 0068 0288 0289 0314 0315 
CAEND 1 OOOD 0353 
CAR3AR 1 0000 0015 0019 0325 
CARDRG 1 OOOC 0029 0056 0019 0080 0082 0084 0095 0091 0100 0102 0104 0101 0109 0111 0111 

0154 0116 0182 0183 0186 0181 0191 0192 0196 0191 0208 0239 
CEXPRA 4 011C 0116 0115 
CEXPRB 4 018E oi08 0122 
"CEXPRC 4 0200 0238 0126 
CHARO 1 OOFO 0042 0134 0139 0146 
CBAR9 1 00F9 0043 0132 0131 0144 
CLOSEF 1 0000 0014 0324 
DCARDAR 13 0000 0346 0056 
DCS1 1 0000 0344 
DCS2 1 0000 0355 
DMESS 9 OOOA 0359. 0241 
OPRINTAR 60 0000 0351 0051 0014 0211 0212 0214 0217 0218 0222 0223 0221 0228 0232 0233 0234 

0358 0360 0362 
EDIT 4 0270 0268 0203 0235 
ENTRY 3 0001 0352 0132 0134 0131 0139 0141 0144 0146 0148 
EOCF 4 02EE 0314 0018 
EQSIGN 1 0030 0313 0262 
EQUAL 1 0008 0036 0083 
GETCARO 4 0010 0061 0310 
HALTOOOI 4 02BA 0294 0086 
HALT001N 4 02C2 0291 0108 0112 0145 0149 
HALT002N 4 02CE 0301 0101 0105 0138 0142 
tlALT003N 4 02DA 0305 0096 0098 0133 0135 
HPRI 4 02E2 0301 0291 0298 0299 0301 0302 0303 0305 0306 
HI 2 02F4 0319 0131 0153 0268 0215 0216 0219 
H3 2 02F6 0320 0154 
84 2 02F8 0321 0151 
LOIF 1 0002 0338 0220 0220 
LINKRG 1 0000 0021 0062 0068 0121 0125 0152 0289 
LNUMBP 1 0002 0331 0215 0215 0338 
MESS 9 030F 0341 0119 ·0211 0211 0241 
MINUS 4 02AC 0284 0281 
NOTLOW 1 OOOB 0031 0152 
NUMB1 3 0001 0348 0214 0214 0215 0244 0245 0352 
NUMB2 3 0004 0349 0218 0218 0219 0248 0249 
~UMB3 3 0001 0350 0223 0223 0224 0253 0254 
NUMB4 3 OOOA 0351 0228 0228 0229 0258 0259 
OPENF 1 0000 0011 0061 
PAEND 1 003C 0316 
PART2 1 0000 0004 

Figure 19. DPS S~mple Pro~ram, Part 14 of 17 
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SYMBOL LEN 

PFLD 2 

PLUS 4 
PNUMB1 3 
PNUME2 3 
PNUMB3 3 
PNUMB4 3 
PRINT 1 
PRINTAR 1 
PRINTRG 1 

PRNTLINE 4 
PTYPE 1 
REA;) 1 
REG8 1 
RE~P 5 

RESPRI 2 
i<E~;Z 9 
SIGN1 1 
SIGN2 1 
0IGN3 1 
fA 1 
rB 1 
.,..t"' 

rESTENTR 4 
fIFIN 4 
rLE.COL 4 
rMICOL 4 
rRICOL 4 
rSTIFIN 4 
TS'lIFO 
r"TLECOL 4 
rS'l'MICOL Ii 
rSTRICOL 4 
rS1SIGN 4 
f'tPE 1 
rYPEA 2 
rYPEB 4 
rYPEC 4 
Y3ASEAll 2 
YCARDAR 2 
YCLOSEF 2 
YLRESZ 2 
YPRINT 2 
YPRINTAR 2 
YRESZ 2 

Figure 19. 

..... '" 
~IO 

CROSS-REFERENCE LISr 

VALUE DEF CROSS~REFERENCE 

0300 0332 0187 0188 0192 0193 0197 0198 0219 0220 0224 0225 0229 0230 02liQ 0250 
0254 025') 0259 0260 0337 

02M 0282 
0019 0363 0244 
OOlF 0366 0248 
0025 0369 0253 
002B 0372 0258 
0000 0013 0323 
0000 0016 0072 0326 0327 
OOOF 0030 0057 0072 0073 0074 0074 0177 0179 0180 0182 0185 0186 0190 0191 0195 

0196 020e 0201 0202 0209 0239 0269 0270 0274 0275 0279 0282 0284 
02BO 0288 0063 0273 0283 
0014 0361 0242 
0000 0012 0067 
0008 0024 0131 0151 0153 0268 0272 0276 0301 0305 
0308 0331 0075 0183 0188 0193 0198 0201 0215 0215 0220 0220 0225 023~ 0233 0233 

0250 0255 0260 0263 0280 0280 0334 
030B 0336 0245 
0033 0375 0263 0264 0264 0328 
001D 0364 0247 
0023 0367 0252 
0029 0370 0257 
00C1 0·039 0080 0180 
00C2 0040 0082 0212 
nn"....-, nn,.1 

VVO"i' vv"",.1. 

00B4 0131 0121 0125 
00F8 0151 0147 
OOEO 0144 0140 
00C8 0137 
00B8 0132 0155 
0090 0114 0110 
0278 0270 0277 
0078 0107 0103 
0060 0100 
0050 0095 0118 
0298 0279 0271 
0000 0347 0242 
0041'1 0090 0081 
OOM 0121 0083 
OOAC 0125 0085 
0306 0329 0308 
02FE 0325 0176 0208 0238 
02FC 0324 0314 
0304 0328 0272 
02FA 0323 0288 
0300 0326 0177 0209 0239 
0302 0321 0269 

DPS Sample Program, Part 15 of 17 



END OF JOB 
II PAUSE INSERT ASSEMB OUTPUr DECKS OF BOrH ASSE~BLIES FOR LNKEDr RUN 

B40 
II JOB LNKEDT 
II ASSGN SYSOPT,UA OUTPUT ONLY IN RELOCArABLE AREA 
II EXEC 

~OD 20 DPS LINKAGE EDITOR 

INPUT 

PHASE SAMPLE,S,O 

ENTRY 

TXT LOADP X'OOOO' 
ACTIdN DUP 
XFR X'017C' 
ACTION NODUP 
TXT LOADP X'017C' 
E[~D 

TXT LOADP X'OOOO' 
END X·OOOO· 

OUTPUT 

PHASE SAMPLE.A.X'OD4A·.,0000 
TXT LOADP X·O~~, 
ACTION DUP 
XFR X'OEC6' 
ACTION NODUP 
TXT LOADP X'OEC6' 
END X'OF42' 

VERS 03/01 

START JUSr BEHIND rHE MONIrOR 

Figure 19 •. DPS Sample Pro:Jram, Part 16 of 17 

SP1 014 

PDR4547 
SLE 047 
PDR4550 

SLE 055 

SLE 028 
SLE 029 

SLE0001 

SLE0027 
SLE0028 
SLE100'1 

SLE1024 
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01/:l0no PHASE LOCORE HI CORE XFR=ADD ESO fYPE LABEL 

SAMPLE ODitA 1259 OFIJ2 

CSECf PARrl 
ENfRY OPENF 
ENrRY READ 
ENI'RY PRINr 
ENfRY CL.QSEF 
ENfRY :::ARDAR 
ENfRY PRINfAR 

\,...,oL ..... .1 PfiRT2 
~fRY EOCF 

NUMBER OF UNDEFINED RLD REFERENCE - 000 

NUMBER OF TXT OR REP CARDS OUTSInE PHASE LIMIfS- 000 

END OF JOB 
II JOB CMAINT 
II EXEC R 

CORE IMAGE MAI~TENANCE RUN 

DPS CMAINT PROGRAM VERSION 06 MOD-LEVEL 00 
II CATAL 

LOIUH.D REL- FR 

001111. OD4A 
OE:::6 
OEDO 
vEDii 
OEEO 
OEF9 
OF06 

OF·42 OF":,! 
1230 

PHASE SAMPLE SUBPHASE 0 LOADPOINT OD4A ENfRYPOINf OEC6 REPLACED AN OLD ~~E 
PHASE SAMPLE SUBPBASE 1 LOADPOINT OEC6 ENTRYPOINT OF42 REPLA:ED AN OLD ONE 
II END 

SYSTEM 0 FIRST SECTOR LAST S ALLOC LASf S OCC SECf ALLOC SECf OCC SECf AVAIL 

CORE IMAGE D 0011 4 0 

CORE IMAGE L 005 2 0 

END OF JOE 
II JOB SAMPLE 
II EXEC 

CARD TYPE A 
CARD TYPE B 
CARD TYPE C 
CARD TYPE A 
CARD TYPE B 
CARD TYPE C 
CARD TYPE A 
CARD. TYPE B 
CARD TYPE C 
CARD TYPE A 
CARD TYPE B 
CARD TYPE C 

END OF JOB 

005 1 9 005 1 6 

060 1 9 059 7 1 

ASSEMBLER SAMPLE 

1 + 2 3 • II 
1 2 • 3 + II 
1 • 2 + 3 II 
5 + 6 1 • 8 
5 6 • 7 + 8 
5 • 6 + 7 8 

115 + 11 28 • 39 
115 71 • 28 + 39 
115 • 71 + 28 39 

2118 + 935 627 • 310 
2118 935 • 627 + 310 
2118 • 935 + 627 310 

00080 

05500 

0 
+1 
+1 

+32 
+1 

+29 
+31132 

-689 
+3184 

+172360 
-11301139 
+232197 

Figure 19. DPS Sample Program~ Part 17 of 17 
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II LOG 
II JOB ASSEMB 
II DATE 70020 
II ASSGN SYSIPT,X'100',R4 
II ASSGN SYSOPT,X'300',P2 
II ASSGN SYSOOO,X'803',D4 
1/ VOL SYSOOO,WORK1 
II OLAB 'SYSTEM/360 MOD 20 DPS 

0001,67150,67150 

2501 
14'2 

II XTENr 1,000,0153000,0199009,'202020',SYSOOO 
II EXEC 

AOPTN NOSYM 
• 

1202020',P 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PREPARE CONTROL CARDS FOR LINKAGE EDITOR RUN 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• 

REPRO 
II JOB LNKEDT 

REPRO 
II ASSGN SYSOPT,UA ourpUT ONLY IN RELOCATABLE AREA 

REPRO 
II EXEC 

REPRO 
PHASE SA~jPLE, S, 0 START JUST BEHIND THE !(ONITOR 

SLE TITLE 'ASSEMBLER SAMPLE, PART 1, IOCS' 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PART1 START 0 FIRST PART OF rHE SAMPLE 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

SPACE 2 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• DEFINE ENTRIES AND EXTERNAL SYMBOLS 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• 

ENTRY OPENF OPEN ROUTINE 
ENTRY READ READ ROUTINE 
ENTRY PRINT PRINT ROUTINE 
ENTRY CLOSEF CLOSE ROUTINE 
ENTRY CARDAR AREA WHERE CARD IS SrORED 
ENTRY PRINTAR PRINr AREA 

EXTRN EOCF END OF CARD FILE 
SPACE 2 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• SY~BOLIC REGISTER DEFINITIONS 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• 
LINKRG EQU 13 

SPACE 2 
LINK-REGISTER .... ~ ................................................................. . 

iJEFINE THE FILES 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

PRINT NOGEN DON'T PRINT GENERATED STATEMENrS 
• 
READER DTFSR rYPEFLE=INPUT,BLKSIZE=13,DEVICE=READ01,EOFADDR=E~CF, 

IOAREA1=INAREA,OVERLAP=NO,WORKA=YES 
• 
PRINTER DTFSR TYPEFLE=OUTPUT,WORKA=YES,DEVICE=PRINrER,BLKSIZE=60 

DTFEN 
SPACE 2 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• OPEN THE FILES 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
:>PENF OPEN READER, PRINTER 

BR LINKRG 
SPACE 2 

OPEN REAOEK AND PRINrER 
RErURN 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• READ A CARD 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• 
~EAD GET READER,CARDAR READ A CARD AND MOVE Ir ro CARDAR 

BR LINKRG RETURN 
SPACE 2 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• PRINr A LINE 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Figure 20. Source Deck Listing, Part 1 of 7 
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PRINT PUT PRINTER,PRINTAR PRINT A LINE 
BR LINKRG RErURN 
SPACE 2 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• CLOSE THE FILES ~ND GO B~CK TO MONITOR (END OF JOB) 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • 
: LOSEF CLOSE READER,PRINTER CLOSE ReAO~R ~ND PRINrER 
• 
• 

PRINT GEl'" 

EOO , 
SPACE 2 

PRINT 3ENERArED SrArE~ENrS 

3IVE CONTROL BACK ro MONIrOR 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• AREAS ................................................. ~ .................... . 
• 
INAREA OS 13C I NPUT AREA FOR IOCS 
CARDAR OS CL13 CARD IS STORED dERE AFrER 3Er 
PRINTAR DS CL60 PRINT AREA 

SPACE 2 
END 

/. 
// JOB ASSEMB SECOND ASSEMBLl 
// EXEC 

AOPTN CROSSREF,ENTRY 
SLE TITLE 'ASSEMBLER SAMPLE, PART 2, DEFINlrIONS' 

PART2 START 0 SECOND PARr OF SAMPLE 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

SP~CE 2 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• DEFINE ENTRIES AND EXTERNAL SY~BOLS 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • 

EXTRN OPENF OPEN ROUrINE 
EXTRN READ READ ROUTINE 
EXTRN PRINT PRItIl' ROUrINE 
EXTRN CLOSEF C[.()SE ROUrINE 
EXTRN CARDAR AREA WHERE CARD IS SrORED 
EXTRN PRINTAR PRINr MEA 

• 
ENTRY EOCF EN!) OF CARD FILE 
SPACE 2 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• SY~BOLIC REGISTER DEFINITIONS 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• 
REGS 
BASERG1 
BASERG2 
LINKRG 
BRAMeHRS 
CARDRG 
P~INTRG 

EOO 8 
EQU 10 
EQlJ 11 
EQU 13 
EQlJ 14 
EQU 12 
EQlJ 15 
SPACE 2 

REG. 8 
BI'oSE-REGISTER 1 
fW)E-REGISTER 2 
LINK-REGISTER 
BRANCH-REGISTER 
REGISTEK FOR CARD AREA 
REGISTEK FOR PRINT I'oREA 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• EQUATE SYMBOLS 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• 
EQUAL 
NOTLOW 
• 
rA 
rB 
rc 
::HARO 
CHAR9 
BLANK 

Eoo 
EQU 

8 
11. 

CORDIrION 
CONDIl'ION 

EQU C"A' TYPE 1'0 

EQU COB' rYPE B 
EQU C·C· TYPE C 
EOO C'O' CHI'oRACTLR 0 
EQU C'9' CHARI'oCrER 9 

EQUI'oL 
EQUI'oL AND HiGH 

Eoo C·, CHI'oRACrER 'BLI'oNK' 
TITLE 'ASSEMBLER SI'o~PLE, PI'oRT 2, MAIN PROGRAM' 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• MAIN PROGRM ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• 
• LOl'oD BASE REGISTER 
• 
BEGIN BASR BASERG1,O 

USING .,BASERG1 
LO~D BASE-REGISrER 1 I'oND 
INFORM I'oSSEMBLER 

Figure 20. Source Deck Listing, Part 2 of 7 

1e2 

SP1 069 
SP1 010 
SPl 071 
SP1 072 
SP1 013 
SPl 01l! 
SP1 075 
SP1 016 
SP1 071 
SP1 018 
SP1 019 
SPl 080 
SP1 081 
SP1 082 
SP1 083 
SP1 084 
SP1 085 
SP1 086 
SP1 087 
SP1 088 
SPl 089 
SP1 090 
SP1 091 

SP2 001 
SP2 002 
~r~ vve. 
SP2 004 
SP2 005 
SP2 006 
SP2 007 
SP2 008 
SP2 009 
SP2 010 
SP2 011 
SP2 012 
SP2 013 
SP2 014 
SP2 015 
SP2 016 
SP2 011 
SP2 018 
SP2 019 
SP2 020 
SP2 021 
SP2 022 
SP2 023 
SP2 024 
SP2 025 
SP2 026 
SP2 027 
SP2 028 
SP2 029 
SP2 030 
SP2 031 
SP2 032 
SP2 033 
SP2 034 
SP2 035 
SP2 036 
SP2 031 
SP2 038 
SP2 039 
SP2 040 
')P2 041 
SP2 042 
SP2 043 
SP2 044 
SP2 045 
SP2 046 
SP2 047 
SP2 048 
SP2 0119 
SP2 050 
SP2 051 
SP2 052 
SP2 053 



BASEAll EQU • 
LH BASERG2,=YCBASEA21) 
USI~G DCARDAR,CARDRG 
USING DPRINTAR,PRINfRG 
SPACE 2 

• OPEN CARD AND PRINTER FILE 
• 

LH BRANCHRG,=YCOPENF) 
BASR LINKRG,BRANCHRG 
B PRNTLINE 
SPACE 2 

• READ A CARD 

• 
GETCARD LH BRANCHRG,=Y(READ) 

BASR LI~KRG,BRANCHRG 

SPACE 2 

BASE-ADDRESS 1,1 
LOAa BAS~-REGISTER 2 

FOR IMPLICIr ADDRESSING 
FOR IMPLICIr ADDRESSIN3 

LOAD REG. wIfH BRANCH ADDRESS 
OPEN READER AND PRINfER AND RErURN 
PRINT A BLANK LINE 

LOAD REG. wIl'H BRANCH ADDRESS 
BRAi«:1j 1'0 READ ROOrINE AND RErlJRN 

BLANK PRINTAREA AND RESET PACKED RESULr FIELD 

• 
LH 
MVI 
MVC 
ZAP 
EJECT 

PRINTRG,=YCPRINTAR) LOAD ADDRESS OF PRINr AREA 
OCPRINfRG),C' , BLANK IN FIRST BYTE OF PRINT AREA 
lCL'DPRINTAR-l,PRINTRG),OCPRINfRG) BLANK raE REsr 
RESP,=P'O' INITIALIZE RESULT FIELD 

• TEST TYPE OF CARD 

LH CARDRG,=YCCARDAR) 
CLI OCCARDRG),TA 
BC 8, TYPEA 
CLI OCCARDRG),TB 
BC EQUAL,l'YPEB 
CLI O(CARDRG),TC 
BE rYPEC 
BC 15,HALTOOOl 
SPACE 2 

INITIALIZE REGISTER 
TEST IF rYPE A 
YES 
IF TYPE B 
YES 
IF TYPE C 
YES 
GO TO HALr RoorINES 

TEST FOR DEC. NUMBERS IN THE CARD ENrKIES 
• 
rYPEA BASR BASERG1,O 

USING *,BASERGl 
BASEA12 EQU * 

* LH 
rSTRICOL CLI 

BH 
eLI 
BL 

* rSTMICOL CLI 

* 

BH 
CLI 
BNL 
CLI 
BNE 

TSTLECOL CLI 
BH 
CLI 
BNL 
CLI 
BNE 

• 
TSTIFI[~ CH 

BNL 
AH 
AH 
B 
EJECT 
USING 

TYPEB BAS 
B 

* 
• 
TYPEC BAS 

B 
* 
• 
BASEA21 EQU 
• 
TESTENTR LH 
TRICOL CLI 

8,=H'1' 
3(CARDRG).,249 
HALT003N 
3(CARDRG).240 
HALT003N 

2CCARDRG),C'9' 
HALT002N 
2CCARDRG),C'0' 
TSTLECOL 
2 (CARDRG) ,C' , 
HALT002N 

1(CARDRG) ,X'F9' 
HALT001N 
1CCARDRG),X'FO' 
TSTIFIN 
1(CARDRG),X'40' 
HALT001N 

8,=H'4' 
CEXPRA 
8,=H'1' 
CARDRG,=H'3' 
TSTRI.COL 

BASEA21,BASERG2 
LINKRG,TESTENrR 
CEXPRB 

LINKRG,TESrENrR 
CEXPRC 

* 

REG8,Hl 
ENTRY+2,CHAR9 

CHANGE CONrENrs OF BASE-REGISrER 1 
AND INFORM THE ASSEMBLER 
BASE-ADDRESS 1,2 

INITIALIZE COIJNrER' 
COMPARE RIGHT COL WITH 9 
INVALID IF HI3H 
COMPARE wITH 0 
INVALID IF LOw 

COMPARE MIDDLE COL wIrH 9 
INVALID IF HIGH 
COMPARE WIrH 0 
O. K. IF NOT L3W 
IF BLANK 
NO, INVALID 

COMPARE LEFT C3L. WITH 9 
INVALID IF HIGH 
COMPARE WIrH 0 
o. K. IF Nor LOW 
IF BLANK 
NO, INVALID 

ALL ENrRIES CHECKED 
YES, COMPUTE EXPRESSION TYPE A 
INCREMENT COIJNrER BY 1 
NEXT ENTRY 
LOOP 

BRANCH TO SUBR3UTINE AND RETURN 
BRANCH TO SUBROIJrINE 

BRANCH TO SUBR3UTINE AND RETURN 
BRANCH 1'0 SUBRourINE 

BASE-ADDRESS 2,1 

INITIALIZE REGISTER 
COMPARE RIGHr COL wIrH 9 
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• 
rMICOL 

I'LECOL 

• 

BR 
CLI 
BL 

CLI 
BH 
CLI 
BNL 
CLI 
BliE 

eLI 
SH 
CLI 
BNL 
CLI 
BNE 

HALTOO3N 
ENTRY+2,CHARO 
HALTOO)N 

ENTRY+1,CHAR9 
HALTOO2N 
ENTRY+l,CHARO 
TLECOL 
ENTRY+1,BLANK 
HALT002N 

ENTRY,CHAR9 
HALTOOIN 
ENTRY,CHARO 
rIFIN 
ENTRY, BLANK 
tlALT001N 

HIGH 
WlrH 0 
LOioJ 

COMPARE MIDDLE COL WlrH 9 
HIGH 
wITH 0 
o. K. 
IF BLANK 
NO 

CUMPARE LEFI' COL wlrH 9 
HIGH 
WlrH 0 
O. K. 
IF BLANK 
NO 

rIFIN CH REG8,H4 ALL ENrKIES CHECKED 
YES BCR NOTLOW,LINKRG 

AH REG8,H1 
AH CARDRG,H3 
B rRICOL 
SPACE 2 

INCREMENT COUNTER BY 1 
NEXT ENTRY 
LOOP 

• LlrERAL POOL 
• 

LrORG 
EJECT 

• COMPUTE EXPRESSIONS. TYPE A 
TYPE B 
TYPE C 

E~TRYl • E~TRY2 - E~TRY3 • eNTRY4 
ENrRY1 - ENTRY2 • ENTRY3 + ENrRY4 
ENTRYl • ENrRY2 + ENrRY3 - ENTRY4 

• 
CEXPRA 

• 

• 

• 

* • 
• 
CEXPRB 

• 

.. 

DROP BASERG2 

LH 
LH 

CARDRG,YCARDAR 
PRINTRG,YPRINTAR 

MVC 10(9.PRINTRGl,MESS 
MVI 20(PRINTRG),TA 

MVC 25(3,PRINTRG),1(CARDRG) 
PACK RESP+3(2),1(3,CARDRG) 

MVI 
MVC 
PACK 
AP 

MVI 
MVC 
PACK 
SP 

MVI 
MVC 
PACK 
MP 

MVI 
UNPK 
01 
B 

29(PRINTRG),C'+' 
31(3,PRINTRG),4(CARDRG) 
PFLD,4(3,CARDRG) 
RESP+2(3),PFLD 

35lPRINTRG),C'-' 
37(3.PRINTRG),7(:ARDRG) 
PFLD,7(3,CARDRG) 
RESP+2(3),PFLD 

41 (PRIi.iTRG) , C' .' 
43(3,PRINTRG),10:CARDRG) 
PFLD,10(3,CARDRG) 
RESP,PFLD 

48(PRINTRG),C'=' 
51(9,PRIHTRG),RESP 
59(PRINTRG),X'FO' 
EDIT 

USING BASEA21,BASERG2 

LH 
La 

MVC 
MVI 

CARDRG,YCARDAR 
PRINTRG,YPRINTAR 

DPRINTAR+10(L'MESS),MESS 
DPRINTAR+20,TB 

INITIALIZE REGISTER 
INIrIALIZE REGISTER 

MESSAGE ro PRINT AREA 
TYPE TO PRINrAREA 

NUMBER 1 TO PRINr AREA 
PACK NUMBER 1 (N1) 

SIGN TO PRINT AREA 
NUMBER 2 ro PRINT AREA 
PACK l«JMBER 2 (N2) 
N1 + N2 

SIGN TO PRINT AREA 
NUMBER 3 ro PRINT AREA 
PACK NUMBER 3 (N3) 
N1 + N2 - N3 

SIGN ro PRINr AREA 
NUMBER 4 TO PRINr AREA 
PACK NUMBER 4 (N4) 
N1 + N2 - N3 • N4 

EQUAL SIGN ro PRINT AREA 
RESULr TO PRINT AREA 
CHANGE SIGN IN ZONE TO F 

INITIALIZE REGISrER 
INIrIALIZE REGISrER 

MESSAGE TO PRINT AREA 
TYPE TO PRINT AREA 

MVC DPRINTAR+25(L'NUMB1),NUMB1 NUMBER 1 TO PRINT AREA 
PACK RESP+L'RESP-LNUMBP(LNUMBP),NUMB1 PACK NUMBER 1 (N1) 

MVI 
MVC 
PACK 
SP 

DPRINTAR+29,C'-' 
DPRINTAR+31(L'NUMB2),NU~B2 
PFLD,NUMB2 
RESP+L'RESP-LDIF(LDIF),PFLD 

'-' ro PRINr AREA 
NUMBER 2 TO PRINT AREA 
PACK NUMBER 2 (N2) 
N1 - N2 
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• 

• 

• 

• • 

MVI 
MVC 
PACK 
MP 

MVI 
MVC 
PACK 
AP 

MVI 
UNPK 
01 
B 

DPRINTAR+35,C'.' 
DPRINTAR+37(L'NUMB3),NUMB3 
PFLD,NUMB3 
RESP,PFLD 

DPRINTAR+41,C'+' 
DPRINTAR+Q3(L'NUMBQ),NUMB4 
PFLD,NUMB4 
RESP,PFLD 

DPRINTAR+48,C'=' 
DPRINTAR+51(L'RESP·2-1),RESP 
DPRINTAR+59,B'11110000' 
EDIT 

'.' TO PRINT AREA 
NUMBER 3 ro PRINT AREA 
PACK dUMBER 3 (N3) 
Nl - N2 • N3 

'+' TO PRINT AREA 
NUMBER 4 TO PRINr AREA 
PACK NUMBER. 4 (N4) 
Nl - N2 • N3 + N4 

'=' TO PRINT AREA 
RESULT TO PR AREA 
CHANGE SIGN IN ZONE TO F 

:EXPRC LH CARDRG,YCARDAR INITIALIZE REGISTER 
INITIALIZS REGISTER 

• 

• 

• 

• 

• 

• 

• • 

LH PRINTRG,YPRINTAR 

MVC DMESS,MESS 
MVC PTYPE,TYPE 

MVC PNUMB1,NUMB1 
PACK RESPRI,NUMB1 

MVI SIGN1,C'.' 
MVC PNUMB2,NUMB2 
PACK PFLD,NUMB2 
MP RESP,PFLD 

MVI SIGN2,C'+' 
MVC PNUMB3,NUMB3 
PACK PFLD,NUMB3 
AP RESP,PFLD 

MVI SIGN3,C'-' 
MVC PNUMB4,NUMB4 
PACK PFLD,NUMB4 
SP RESP,PFLD 

MVI EQSIGN,C'=' 
UNPK RESZ,RESP 
01 RESZ+L'RESZ-1.C'O' 

SPACE 2 
EDIT RESULT 

EDIT LH REG8,H1 
LH PRINTRG,YRESZ 

TSTIFO CLI O(PRINTRG),C'O' 
BNE TSTSIGN 
CH REG8,YLRESZ 
BNL PRNTLINE 
MVI O(PRINTRG),C' 
AH PRINTRG,H1 
AH REG8,H1 
B TSTIFO 

• 

MESSAGE ANI) 
TYPE TO PRINT AREA 

Nl 

N2 
Nl • N2 

N3 
N1 • N2 + tn 

N4 
Nl • N2 + N3 - N4 

RESULT TO PRINT AREA 
CHANGE SI3N ro F 

INITIALIZE RE3ISrER 
LOAD ADDRESS OF-RESULT FIELD ZONED 
TEST IF 0 
NO 
ALL BYTES CHECKED 
YES 
MOVE BLANK 
NEXT BYTE 
INCREMENT COUNrER BY 1 
LOOP 

TSTSIGN SH PRINTRG,Hl ONE STEP BACK 
TM RESP+L'RESP-l,B'OOOOOOOl' TEST SI3N 
BO MINUS 

PLUS MVI O(PRINTRG),C'+' MOVE PLUS SIGN 
B PRNTLINE 

MINUS MVI O(PRINTRG),C'-' MOVE MINUS SIGN 
SPACE 2 

PRINT A LItlE 
• 
PRNTLINE LH BRANCHRG,YPRINT 

BASR LINKRG,BRANCHRG 
B BGETCARD 
SPACE 2 

HALT ROUTINES 
• 
flALT0001 HPR 1,0 

BGETCARD B 

• 
t:IALT001N STH 

01 
B 

8,t:IPRI+2 
.HPRI+3,X'10' 
HPRI 

LOAD BRANCH-REGISrER 
PRINT A LINE AND RETURN 
READ NEXr CARD 

INVALID CARD rYPE 
NEXT CARr> 

STORE &NTRY NU~BER (N = 1, 2, 3 OR 4 
'OR' COLU~~ NUMBER (COL. 1) 
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HAI.T002N STH 
01 
B 

HALT003N 5TH 
01 

HPRI HPR 
BGETCARD LH 

USING 
B 

SPACE 2 

REG8,HPRI+2 
HPRI+3.X'20' 
ElPiU 

REG8,HPRI+2 
HPRI+3,X'30' 
0,0 
BASERG1,YBASEA11 
BASEAll,BASERGl 
GETCARD 

• END OF CARD FILE 
• 

ENTRY NUMBER (N 
NUMBER OF COL 

1, 2, 3 OR 4) 

ENrRY NUMBER (N = 1. 2. 3 OR 4) 
COL 3 
~ILL BE UPDATEa BY HALr ROUTINES 
I.OAD BASE REGISrER 1 ~IrH ORIG VALUE 

NEXT CARD 

~OCF LII BRANCHRG,YCLOSEF LOAD ADDRESS OF CLOSE ROOfINE FREE 
FORMA.r BR BRANCHRG CLOSE rHE FILES 

TITLE • ASSEMBLER SAMPLE, PART 2, UJ>.rA DEFINlrlONS i 

* DArA DEFINITIONS 

Hl 
H) 
114 
• 

DC 
DC 
DC 

YPRINT DC 
YCLOSEF DC 
YCARDAR DC 
YPRINTAR DC 
YRESZ 1.1'-

YI.RESZ DC 
YBASEAll DC 

RESP 
PFLD 

* 

RESPRI 
LNUMBP 
LDIF 

* 
MESS 

* 

DC 
DC 

ORG 
DC 
DC 
EQU 
EQU 

ORG 
DC 

H'l' 
H'3' 
H' 4' 

Y(PRINT) 
Y(CLOSEF) 
Y(CARDAR) 
Y(PRI1"frAR) 
Y( PRI NTAR'" 51) 
'{(I.' RE"SZ) 
Y(BASEAU) 

PL5'O' 
PL2'0' 

RESP 
X'OOOOOO' 
PL2'O' 
L'PFLD 
LNUMBP 

C'CARD TYPE' 

ADDRESS OF PRINT ROUTINE 
ADDRESS OF CLOSE ROOlINE 
ADDRESS OF CARDAREA 
ADDRESS OF PRI~rAREA 
AuuRESS Ul' t<,t;~UU"J.· FIELD ZONED 
LENGTH OF RESZ 
BASE ADDRESS 1 1 

RESULr PACKED 
PACK FIELD 

SET LOC. COUNrER BACK ro RESP 
FIRST PARr OF RESP 
RI3HT PARr OF RESP 
LENGrH OF PACKED NUMBER 
LENGTH OF DIFFERENCE 

, TO piU;VENr OVERLOADING OF PFL.O 

TITLE 'ASSEMBLER SAMPLE, PARr 2, DUMMY CONTROL s~crIONS' 
DCSl DSECT • DUMMY CARDAREA 
• 
DCARDAR 
rYPE 
dUMBl 
l"fUM82 
LiUMB3 
l"fUMSII 
ENTRY 
:AE[.u 

DCS2 

* 

DS OCL1) 
OS C 
OS CL3 
OS CL3 
OS CL3 
OS CL3 
EQU NUMBl 
EOO • 
SPACE 2 
DSECT , 

DPRINTAR OS OCL60 
DPRINTAR+I0 
C'CARD TYPE' 
DP1UNTAR+ 20 
C 
OPRINTAR.'t25 
CLl 

ORG 
DMESS DC 

ORG 
PTYPE OS 

PNUMBl 
SIG.U 

PNUMB2 
SIGN2 

PNUMB3 
SIGlfl 

PNUMBII 
EOSIGN 

RESZ 
PAEcfD 

ORG 
OS 
EQU 
ORG 
OS 
EOO 
ORG 
OS 
EQU 
ORG 
OS 
EOO 
ORG 
DS 
EOU 
SPACE 
Ei"D 

·+1 
*+3 
CL3 
*+1 
·+3 
CL3 
*+1 
*+3 
CLl 
·+2 
*+5 
Clog 

• 
2 
BEGIN 

DUMMY PRINrARE~ 

Figure 20. Source Deck Listing, Part 6 of 1 
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SP2 291 
SP2 292 
SP2 293 
SP2 294 
SP2 295 
SP2 296 
SP2 297 
SP2 298 
SP2 299 
SP2 300 
sp2 301 
sp2 302 
SP2 303 
SP2 3011 
SP2 305 
SP2 306 
SP2 307 
SP2 308 
SP2 309 
SP2 310 
SP2 311 
SP2 312 
SP2 313 
SP2 3111 
SP2 315 
SP2 316 
SP2 317 
SP2 318 
SP2 319 
SP2 320 
SP2 321 
SP2 322 
SP2 323 
SP2 3211 
SP2 325 
SP2 326 
SP2 327 
SP2 328 
SP2 329 
SP2 330 
sPi 331 
SP2 332 
SP2 333 
SP2 3311 
SP2 335 
SP2 336 
SP2 337 
SP2 338 
SP2 339 
SP2 3110 
SP2 341 
SP2 342 
SP2 343 
SPi 3114 
SP2 345 
SP2 346 
SP2 347 
SP2 348 
SP2 3119 
SP2 350 
SP2 351 
SP2 352 
SPi 353 
SP2 3511 
SP2 355 
SP2 356 
SP2 357 
SP2 358 
SP2 359 
SP2 360 
SP2 361 
SP2 362 
SP2 363 
SP2 364 
SP2 365 
SP2 366 
SP2 367 
SP2 368 
SP2 369 



/* SP2 370 
// PAUSE INSERT ASSEMB OUT pur DECKS OF Bora ASSEMBLIES FOR LNKEDr R~N 
// JOB CMAINT CORE IMAGE MAINTENANCE RUN 
// EXEC R 
// CATAL 
// END 
// JOB SAMPLE ASSEMBLER SAMPLE 
// EXEC 
A i 2 3 4 
B 1 234 
C 1 234 
A 5 678 
8 5 6 7 8 
C 5 678 
A 45 71 28 39 
B 45 71 28 39 
::= 45 71 28 39 
A248935627310 
8248935627310 
C248935627310 
/* 

Figure 20. Source Deck Listing, Part 7 of 7 
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TPS Assembler Language Program 

You may use the source jeck from the DPS 
sample program in a tape-oriented system. 
However~ to run the program under TPS you 
must make the following changes: 

• replace the job control statements 

• replace the ~OPTN CROSSREF,ENrRY state­
ment (SP2 001) by an AOPTN ENTRY 
statement. 

The TPS job control statements with 
which you must replace the corresponding 
DPS job control statements are listed 
below. 

r-----------------------------------------, 
IJob control cards for first assembly I 

~-----------------------------~-----------~ 
III LOG i 
1// JOB ~SSEMB i 
1// ~SSGN SYSOOO,X-780'T2 I 
1// ~SSGN SYS001,X ' 781'T2 I 
1// ASSGN SYS002~X·782·,r2 I 
1// ~SSGN SYSOPT,X'300'P2 I 
1// DATE. 70020 I 
1// EXE~ I 
~-----------------------------------------i 
~-----------------------------------------~ 
IJob control cards for second assembly arel 
lidentical to those for DPS I 
~-----------------------------------------~ 
~--------------------------~-~------------~ 
IJob control cards for Linkage Editor run J 

~-----------------------------------------~ 
I / / JOB LNKEDT I 
1// ASSGN SYSOPT~X'782',T2 I 
1// EXE~ I 
t-~---------------------------------------1 
~-----------------------------------------~ 
fJob control cards for CMAI~T run I 
~--~--------------------------------------~ 
1// JOB ~MAIN'r i 
']// ASSGN SYSIPT,X'782',T2 I 
1// FILES SYSIPT,REW I 
ill ASSGN SYSOPT~Xi781~,T2 I 
1// EXEC I 
1// CATAL 1 
1// END I L _________________________________________ J 

.1RR 

Now you must perform a new IPL with the 
system tape created in the :M~I~T run 
above. IPL is followed by 

r-----------------------------------------, 
1// LOG I 
1// JOB SAMPLE I 
!// DATE 70020 I 
III EXEC i 
t----~------------------------------------1 
I Data cards I L ___________ ~ _________________ ~ ___________ J 

You can study the general and detailed 
organization of the program in the descrip­
tion of the DPS sample progran. The only 
differences which occur are in the. Job :on­
trol, Linkage Editor an1 CMAINr program3 J 

of which you can find a descri?tion in the 
SRL pu bi icat ion !~~:L§~~!::~~~l~Q._~22~!:.-~Q.L 
±~£~_Rf29f~~~!gg_~~~!::~~L_ge~i~~!:._~~~_§~~~ 
Y!£~_EfQ9f~~~f Form GC24-9000. 

For information on the Tape Ioes refer 
to the publication IBM System/360 Mode~_£Q.L 
Tape Programminq svstem, Inout/Jut~~t-:~n~ 
i£ol_~~tem, Form G~24-9003. 



Indez 
~ndexes to System/360 Model 20 SRL pubfications are consolidated in the publication 
IBM System/360 Model 20, Disk Programming System: Master Index~, rorm GC33-6008. 

(Where more than one page reference is given, major reference appears first.) 

&SYSECT ~- current control section •••••• 95 
&SYSLIST(n) -- macro instruction 
operand field •••••••••••••••••••••••••• 96 

&SYSNDX -- macro instruction index •••••• 94 

Absolute 
expressions ••••••••.•••••••.•••.••• 20,16 
terms ••.•.•.•••••••••••••••.••••••• 20,16 

Add 
Decimal packed (AP) ••••••.•••••••••••• 30 
Halfword (AH) .•••••••••••••••••••••••. 26 
Register (AR) •••••.••••••.•••••••••••• 24 

Address 
adjustment of ••••••••••••.•••••.•••••• 97 
constant (Y) •••••••••••••.•••••••••••• 51 
explicit •••••••••••••••••.•••••••••••• 19 
implicit •••••••••••••.•••.•••••••••••• 19 

Addressing ••••••••••.••••••••••••••••••• 18 
direct •.•••••••••.•••••••••.•••••••••• 19 
dummy contrdl sections •••••••••••••••• 57 
examples of ••••••••••••••••.•••••••••• 21 
explicit •.•.•••••••••.•••••••••••.•••• 19 
external control sections ••.•.••••• 19,61 
implicit •••••••••••••••••••.•••••.•••• 20 
indirect~ ••••••••••••••••.•.•••••••••• 19 
relative •••••••••••••.•••••••••••••••• 20 

Addressing error 
binary arithmetic operations .••••••.•. 23 
branching operations •••••••.•.••••••.• 42 
decimal arithmetic operations ••••••••• 27 
logical operations •••••••••..••••••••• 34 

AGO -- Unconditional Branch ••••••••••••• 90 
AGOB -- Unconditional Branch Backward ••• 91 
AH -- Add Halfword ••••••••••.••••••••••. 26 
AlE -- Assembly in error ••••••••••••••• 109 
AIF -- Conditional Branch ••••••••••••••• 89 
AIFB -- Conditional Branch Backward ••••• 90 
Alignment of Machine instructions •••• 53,17 
Alphabetic characters ••••••.••••••••••••• 7 
And Immediate (NI) •••••••••••.•••••••••• 39 
AND (logical operator) •••••.•••••••••••• 86 
ANOP -- No Operation •••••••••••••••••••. 91 
AOPTN (Assembler Option) statement ••••• 107 
AP -- Add Packed •••••••.•••••••••••••••• 30 
AR -- Add Register •••••••••••••••••••••• 24 
Areas, definition of •••••••.•••••••••••• 52 
Arithmetic relation •••••••••••.••.•••••• 86 
Assembler 

diagnostic messages ••••••••.••••••••• 139 
functions of ••••••••••••••••••••••••••• 5 
option statement (AOPTN) •••.••••••••• 106 
work file statement (AWORK) .•••••.••• 105 

Assembler actions on errors •••••••••••• 109 
Assembler instructions •••••••••••••••••• 47 

base register ..••••••.•••••••••••••••• 60 
data definition •••..•••••••••••.•.•••• 48 
listing control ••••••.••..•••••••••••• 63 
program control •••.••••••••••••••••••• 65 
program linking .•.•••••••.•••••••.•••• 54 

program sectioning........ . • • .• • . • • . .. 54 
summary of ....•••.••••••.••••••.•.••. 126 
symbol definition ...•.••.••.•.•••••.•. 47 

Assembler language 
coding conventions..................... 8 
features of ••.••••••••••.•••••••••• 132,7 
statements, types of .••••.•••...•••.•.• 5 
structure of .•••..•••••••.•••...•.•••. 12 

Assembler listinq...................... 109 
description of -layout. • . • • • . • • • • • • • .• 135 
example of •...•.•.••..•.•••••....•• 137,6 
printing optional data................. 64 
printing title •.•••••••.•..•••.••••••. 63 
spacing of............................ 64 
sta,rting new page..................... 63 

Assembler program defined terms .••.••••. 13 
location counter reference •...•••••• ~. 15 
symbols. . • • • . . • • • • • • • . • . • . • • • . . • • . • • •. 13 

Assembly 
6f macro instructions................. 74 
of a program .......................... 104 
operating environment for •.•.••••.•••.• 7 

ASSGN control statement ••.....•.•.• 105,108 
AWORK (Assembler Work-File) statement •• 106 

B type constant .•.•.•••.•.•••.....•.•.•. 50 
BAS -- Branch and Store ••..••.•••.•.•.•• 44 
Base address ....••..•..••....••••••.• 19,60 
Base register instructions .•.••••••••.•. 60 

DROP -- Drop Base Register •••.•..••.•• 62 
USING -- Use Base Register .••.••..•.•• 60 

Base registers •••••.•.•••..•..••••..•••• 19 
f or direct address ing. • • • • • . • . • • • • • . •• 19 
for indirect add.ressing............... 19 
loading of ••.••••.•.•••.•..••.••••••.• 62 
pseudo ••.••.•..••.••..•. ~ ..•..•.•••••. 61 
restrictions for use of............... 62 
specifying •.•••.•.••••••..•••.•••.•••• 60 

Basic Monitor program ••••••..•••••.••••.• 7 
BASR -~ Branch and Store Register ••••••• 43 
BC -- Branch on Condition ••••••••••••.•• 43 
BCR -- Branch on Condition Register ••... 42 
Begin 

column .••••...••..•.•.•.•••••••.••• 107,8 
literal pool (LTORG) ..•..•••..•••.•••• 66 

Binary 
constants .•..••••..•.•.••..•..•••••••• 50 
data, format of....................... 23 
halfword •••...••..•••••..••••.•.•.•.•• 23 
machine instruction formats ••.....•.•• 23 
numbers. • • • . • • . . . . • • . . • . . . . . . . • . . . • . •. 23 
self-defining terms................... 13 

Binary arithmetic instructions •.•••.•••• 24 
AH Add Halfword ••.••..••...••.••.•• 26 
AR Add Register........ . . • • . • . • • • •• 24 
CH Compare Halfword •.•.....•••.•.•. 25 
LH Load Hal fword. • . • . . . . • • . • . • • • • •. 25 
SH Subtract Halfword............... 26 
SR Subtract Register............... 24 

Index 189 



STH -- store Halfword ••••••••••••••••• 25 
Binary arithmetic operations •••••••••••• 22 

condition code setting after •••••••••• 23 
error conditions ••••••••••••• ~ •••••••• 23 

Boundary alignment •••••••••••••••••••••• 53 
Branch 

on Condition (BC) ••••••••••••••••••••• 43 
on Condition Register (BCR) ••••••••••• 42 
and store (BAS) •• m~ee~e.~~~~~~Dee~e~ee 44 
and Store/Register (BASR)~.~~~~ •• ~~~~~ 

Branch instructions ••••••••••••••••••••• 
BAS -- Branch and store ••••••••••••• ~. 
BASR -- Branch and store Register ••••• 
BC -- Branch on Condition •••••••• ~, ••• 
BCR == Branch on Condition Register ••• 
SPSW -- Set PSW ••••••••••••••••••••••• 

Branch operations ••••••••••.•••••••••••• 
error conditions •••••••••••••••••••••• 
machine instruction formats ••••••••••• 

43 
42 
44 
43 
43 

44 
41 
42 
42 

C type constant ••••••• ~ ••••••••••••••••• 49 
cataloging a macro definition •• e •••••• e 108 
'CH -- Compare Halfword •••••••••••••••••• 25 
Channel command word ................. 54,110 

definition of ••••••••••••••••••••••••• 54 
Character 

codes •••••••••••••••••••••••••••••••• 147 
constants •••••••••••••••••••••• ~ •••••• 49 
data, format of ••••••••••••••••••••••• 33 
telation •••••••••••••••••••••••••••••• 87 
self-defining term •••••• e ••••••••••••• 13 
set. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 

CMAINT (core-image maintenance) 
program •••••••••••••••••••••••••••••••• 65 

Coding conventions •••••••••••••••••.••••• 8 
summa~y of ..•...•...................... 9 

Coding form ••••••••••••••••••••••••.•• 8,11 
Combining symbolic parameters with 
other characters ••••••••••••••••••••••• 78 

Comments entries 
in macro language statements~~~~t~~ ••• 93 
in source program statements'......... 9,6 

Compare 
Decimal Packed (CP) ••••••••••••••••••• 30 
Halfword (CH) ••••••••••••••••••••••••• 25 
Logical Characters (CLC) •••••••.•••••• 37 
Logical Immediate (CLI) ••••••••••••••• 36 

Compatibility •••••••••••••••••••••••••• 110 
Complex relocatable expressions ••••••••• 52 
Concatenation 

of symbolic parameters.~ •.•••••••••••• 78 
of substrings ••••••••••••••••••••••••• 85 

Condition code setting 
after binary arithmetic operations •••• 23 
after decimal arithmetic operations ••• 27 
after logical operations •••.•••• o.4.~a 34 

Coriditional assembly ifistructions ••••••• 80 
sequence symbols ••••••••••••••••••• 88-92 
SET variable symbols ••••••••••••••• 80-88 

Conditional branch (AIF) •••.•••••••••••• 88 
Conditional branch backward CAIFB) •••••• 90 
Configuration t system ••••••••••••••••.• 153 
Constants 

address (Y) ••••••••••••••••••••••• , ••• 51 
binary (B) •••••••••••••••.•••••••••••• 50 
character (C) ••••••••••••••••••••••••• 49 
decimal ••••••••••••••••••••••••••••••• 51 
definition of •••••••••••••••••••••• 48-52 

fixed- point (H)....................... 50 
hexadecimal (X) ••••••••••••••••••••••• 50 
literals ................ ~ .. e •• e •••••••• 46 
packed decimal (p).................... 51 
rules for definition ..••.••••••••.•••• 48 
summary of •.•••.•.•••••.••.••••••.••. 127 
zoned decimal (Z)..................... 51 

continuation 
card ............................................... ;; 72 
character~ •...•••.•..••.•..••••.••••••. 8 
column ••••••...•..•.•••••••.••••••• 8,105 
of macro language statement •.•••• ~ •. 72,8 

Control sections........................ 54 
dummy .•.••••..•...•••••.•.••.•••••••.. 57 
external, addressing of............... 59 
first .••.•••.••.•••••••••••••••••••••• 55 
maximum number of .•••••.••.••••••••••• 55 
starting location of •••.••••••••.•••.. 55 
unnamed. • • • . • . • . • . • • • • • • • . . • • • • • • •• 55, 57 

Control statements..................... 105 
Conversion table, hexadecimal-decimal •• 155 
CP -- Compare Decimal Packed .••••••••••. 30 
CROSSREF (Assembler option) •••••••••••. 106 
CSECT -- Identify Control secti~n •••.•• 56 
Current control section C&SYSE2T) ••••... 95 

Data definition instruction •••••••••••.. 48 
DATE control statement ••••••••••• 105,108 
DC -- Define Constant..... • • • . • • • • • • •• 48 
DCCW -- Define Channel Command Word ••• 54 
DS -- Define Storage.................. 52 
literals .•...•.•.••••.••.•.•.•••.•••. 4.8 

DATA (operand of PRINT instruction ••••.• 64 
Data error 

decimal arithmetic operations ••••••••• 28 
logical operations.................... 35 

Data formats 
binary numbers •••.•••••••••••••.•••.•• 23 
character data •••.••.•••••.•..••.•••.• 33 
decimal numbers............................. 26 

DATE control statement.~~ •.•.••• ~ •• 105,108 
DC -- Define Constant •.••••.•.•.••.••••• 48 
DCCW -- Define Channel Command word ••••• 54 
Decimal arithmetic error conditions ••••• 27 
Decimal arithmetic operations ••••••.••.. 26 

condition code setting after •••••••••• 27 
Decimal 

constants ••••.•••.••.•••.••.•.•••••••• 51 
data, format of ••••••••••.•••••••••••• 26 
machine instructions, format of .•••••• 27 
numbers, length of •••••••••••••••.•••• 26 

Decimal arithmetic instruction •••••.•••• 28 
AP Add Decimal Packed •••••••••••••• 30 
CP Compare Decimal Packed ..••••••.• 30 
DP Divide Decimal Packed ••••••••••. 32 
MP Multiply Decimal Packed .•••.••.. 31 
MVO -- Move with Offset ••••••.•••••••• 28 
PACK -- Pack~ •••..•••••••••••••••••••• 28 
SP -- Subtract Packed.................... 31 
UNPK -- Unpack •••••••••••••••••••••••. 29 
ZAP -- Zero and Add Packed •••••••.•••. 29 

Define 
Channel Command Word (DCCW) •.•••••••.• 54 
constant (DC) •••••••••••••.••••••.• 48-52 
Storage (DS) •••••••••.•.••.•..•..••••• 52 

Defining 
areas. • . . • • . • . • . • • • . • • • . . . . • . .. .. . .. . • • •. 52 
constants .•••••••••••••.••••••••••• 48-52 



entry point of program ••••••••••••• 65,66 
fields within areas •••••••••••••••• 53,57 
substrings with SETC •••••••••••••••••• 84 
symbols ••••••••••••••••••••••••••••••• 14 

Depth of nesting macro instructions ••••• 19 
Device assignments ••••••••••••••••••••• 104 
Diagnostic messages 

Assembler •••••••••••••••••••••••• 139-144 
Macro Maintenance program •••••••••••• 145 

Direct addressing ••••••••••••••••••••••• 19 
Divide Decimal Packed (DP) •••••••••••••• 32 
DLAB control statement ••••••••••••• 105,108 
DP -- Divide Decimal Packed ••••••••••••• 32 
DROP -- Drop Base Register •••••••••••••• 62 
DS -- Define storage •••••••••••••••••••• 52 
DSECT -- Identify Dummy section ••••••••• 57 
Dummy control section ••••• ~ ••••••••••••• 51 
Duplicate following card •••••••••••••••• 65 
Duplication factor 

in DC instructions ••••••••••••••••••• ~ 48 
in DS instructions •••••••••••••••••••• 52 

EBCDIC to card code conversion 
table. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 147 

Edit (ED) ••• •••••••••••••••••••••••••••• 37 
EJECT -- start New Page ••••••••••••••••• 63 
End column............................. 107 
END -- End Assembly ••••••••••••••••••••• 66 

use in overlay structures •••••••••• 61,68 
ENTRY (Assembler option) ••••••••••••••• 106 
ENTRY -- Identify Entry-point Symbol •••• 58 
EQ (relational operator) •••••••••••••••• 87 
EQU -- Equate Symbol •••••••••••••••••••• 47 
Error checking.......................... 99 
Error conditions 

addressing (see Addressing error) 
binary arithmetic ••••••••••••••••••••. 22 
branching •••••.••••••••••••••••• ~ ••••• 42 
data (see Data error) 
decimal arithmetic •••••••••••••••••••• 27 
logical operations •••••••••••••••••••• 34 
specification {see specification 
error) 

Error indications •••••••••••••••••••••••• 7 
ESD (External symbol dictionary) ••••• 55,65 
EXEC control statement ••••••••••••• 105,108 
Explicit addressing ••••••••••••••••••••• 19 
Explicit length......................... 20 
Expressio.ns ••••••••••••••••••••••••••••• 15 

absolute ••••••••••••••••••••••••••• 16,20 
complex relocatable ••••••••••••••••••• 52 
evaluation of ••.•••••••••••.•••••••••• 15 
logical ••••••••••••••••••••••••••••••• 86 
in macro language •••••••••••••••••••• 128 
relational •••••••••••••••••••••••••••• 86 
relocatable •••••••• -•••••••••••••••• 16,20 

Extended mnemonic codes ••.•••••••••• 18,123 
External control section •••••••••••••••. 59 
External Symbol Dictionary ••••••••••• 55,58 
EXTRN -- Identify External Symbol ••••••• 59 

FETCH macro instruction ••••••••••••••••• 67 
Fields, definition of.~ .••••••••••••• 53,57 
First control section ••••••••••••••••••• 55 
Fixed-point constants (H) ••••••••••••••• 50 
Formats of Machine instructions ••••• 124,17 

GE (relational operator)................ 81 
GEN (operand of PRINT instruction ••••••• 64 

Generate transfer card (XFR) •••••••••••• 65 
Global SET symbols ••••••••••••••••••• 81,86 
Glossary ••••••••••••••••••••••••••••••• 111 
GMOVE macro definition •••••••••••••••••• 97 

coding of ••••.••••••••••••••••••••••• 101 
error checking........................ 99 
flow chart of........................ 100 
global SET symbols in................. 99 
in-line use ••••••••••••••••••••••••••• 97 
main-storage considerations ••••••••••• 99 
used as subroutine •••••••••••••••••••• 98 

GT (relational operator)................. 81 
\ 

H type constant ••••••••••••••••••••••••• 50 
Halt and Proceed (HPR) •••••••••••••••••• 40 
Head phase •••••••.•••••••••• ~ •••••••• 67,68 
Header statement 

positional •••••••••••••••••••••••••••• 75 
keyword .•••••••••••••••••••••••••••••• 94 

Hexadecimal constants (X) ••••••••••••••• 50 
Hexadecimal to decimal conversi:m 
table. .. • • • . • • . • • • • • • • • • • • • • • • • • • • .. • • •• 155 

Hexadecimal self-defining term •••••••••• 12 
Highest positive binary number •••••••••• 23 
Highest positive fixed-point constant ••• 51 
HPR -- Halt and Proceed ••••••••••••••••• 40 

ICTL -- Input Format Control ••••••••••• 107 
Identification-sequence field •••••••••••• 9 
Identify 

Assembly output (TITLE)............... 63 
Control Section (CSECT) .•••••••••••••• 56 
Dummy section (DSECT)................. 57 
Entry-point Symbol (ENTRy) •••••••••••• 58 
External Symbol (EXTRN) ••••••••••••••• 59 

Immediate data ••••••••••••••••••••••• 35,46 
Implicit addressing......... • • • • • • • • • • •• 20 
Implicit length......................... 20 
Indirect addressing..................... 19 
Inner macro instructions •••••••••••••••• 79 
Input format control (ICTL) •••••••••••• 107 
Input/Output operations ••••••••••••••••• 45 
Input sequence checking (ISEQ) ••••••••• 101 
Instructions 

Assembler •••.••••••••••••••••••••••••• 47 
machine .•.•••••.•••••••.•••••••••• 17,122 
macro. • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 70 

I/O devices for assembly •••••••.••••••• 104 
IOCS. • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • •• 45 

macro instructions.................... 45 
ISEQ -- Input Sequence Checking •••••••• 107 

Job control statements 
for an assembly....................... 105 
for cataloging a macro definition •••• 108 

Keyword macro definition •••.•••••••••••• 93 
Keyword macro instruction ••••.•••••••••• 72 

operands, rules for writing .•••••••••• 73 
Keyword prototype statement ••••••••••••• 94 

Language compatibility ••••••••••••.•••• 110 
Layout of Assembler listing •••••••••••• 135 
LE (relational operator) •••.•••••••••••• 81 
Length 

Index 191 



attribute reference ••••••.••••••••• 12,14 
of character constants •••••••••••••••• 49 
of decimal constants •••••••••.•••••••. 51 
of decimal numbers •••••••.•••••••..••• 26 
e f f ect i ve = = • = = = • = = = ••••• = • • • • • • • • • • • •• 21 
explicit •••••.•••••••••••••••••••••••• 20 
implicit •••••••••••••••••••••••••••••• 20 
modifier. • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 49 

Level of nesting macro instructions ••••• 79 
LH -- Load Halfword ••••••••••••••••••••• 25 
Linkage Editor program •••••••••••••.••• , 65 
Linkage, symbolic ............................. 58 
Linkinq (see sectioninq and linkinq) 
Listin~ (see Assembler-listing) -
Li~ting control instructions •••••••.• 05,41 

EJECT Start New Page ••••••••••••••• 63 
PRINT Print Optional Data •••••••••• 64 
SPACE Space Listing ••••••••••••• ~ •• 64 
TITLE Identify Assembly Output ••••• 63 

Literal pool •••••••••••••••••••••••.• 46,66 
LITERAL (~ssembler option) ••••••••••••• 106 
Li terals. . • • • . • • • • • • • • • • • • • • • • • • • • • • • • •• 46 

addressing considerations ••••••••••••• 66 
format of .................................. 46 
location of, in storage ••••••••••••••• 66 
use of •.•••••••••••••••••••••••••••••• 71 
workfile •••••.••••••••••••••••••••••• 106 

Load Halfword (LH) •••••••••••••••••••••• 25 
LOAD mac~o instruction •••••.•••••••••••. 69 
Loading a base register ••••••••••••••••• 62 
Local SET symbols •••••••••••••••••••• 81,86 
Location counter 

reference ••••••••.•••••••••••••••••••• 14 
setting of ••••••••••••••••••••••••• 60,15 

Logical expression •••••••••••••••••••••• 86 
evaluation of ••••••••••••••••••••••••• 89 

Logical operations •••••••••••••.•••••••• 33 
condition cod~ setting after •••••.•.•• 34 
data format ••••••••••••••••••••••••••• 33 
error condition ••.•..••••.•..••••.•••. 34 

Logical operations instructions .•••••.•. 35 
CLC -- Compare Logical Character •••••• 37 
CLI -- Compare Logical Immediate •••••• 36 
ED -- Edit •••••••••••••••••••••••••••. 37 
HPR Halt and Proceed ••••••••.•••••• 40 
MVC Move characters •••••••••••••••• 35 
MVI Move Immediate.m ••••••••• e •••• ~ 35 
MVN Move Numerics •••••••••••.•••••• 36 
MVZ Move Zones ••••••••••••••••••••• 35 
NI And Immediate ••••••••••••••••••• 39 
01 Or Immediate •••••••••••••••••••• 39 
TM Test under Mask ••••••••••••••••• 40 
TR Translate ••••••••••••••••••••••• 41 

Logical operators ••••••••••••••••••••••• 86 
Lowest negative binary number ••••••••••• 23 
Lowest negative fixed-point constant •••• 51 
LT (relational operator) •••••••••••••••• 87 
LTORG -- Begin Literal Pool •••• , •••••••• 66 

use in overlay structures .••••••••• 67,68 

Machine instruct~ons ••••••••.••••••• 17,122 
alignment of •••••••••••••••••••••••••. 17 
format of ••••••••••••••••••••••••. 17,124 
numemonic operation codes ••••••••••••. 17 
operands •••••••••••••••••••••••••.•••• 18 
summary of •••••••••••••••••••••••.••• 122 

Machine operations......................... 22 
binary arithmetic ••••••••••••••••••••. 22 

192 

branch. • • • • • • . • . • . • • • • • • . . • • • • • . • • • . •• 41 
decimal arithmetic.................... 26 
input/output •.•.••••..•....••••.•.•.•. 45 
logical .. : • • • . • . . . • • . • • . . . • . • • • . • . • • .. 33 

MACRO -- Macro Header statement •••..••.. 75 
Macro definition 

cataloging of .•••.•••••.•••••••..•••• 108 
end processing of.................. 92,93 
error chec~il1g ill.................... 109 
IBM supplied •.•••.•.•••...•••.••.•••• 131 
keyword .•••...•••.••••••.••.•••••••••• 93 
positional •.••••••••.••••.•••••••••••. 75 
sample of............................. 97 

Macro exit.............................. 92 
Macro instruction index (&SYSNDX) ••••••. 94 
Macro instruction operand 

field (&SYSLIST (n) ) • . . • . • • . . • • • • • • • • .• 96 
Macro instructions ••••••••••••••••.••••. 70 

FETCH. • • • . • • • • • . . . • . • • • • • • . • • • • • . • • . •. 67 
formats of •...•••.•..•••••..••••••• 71,72 
GMOVE. • • • . • • • . • . • • • • • • • . • . • • • • • • • • • • •• 97 
inner •••••.•..•.•.•••••.••.••••.•.••.• 79 
keyword ••••••••••••••••••.••••••.••••• 72 
LOAD. • . . • • • • . . .. • . . • . . . .. . • . • • . . • . • . • • •. 69 
nested ••.••••.•.••.••••••••••••••••••• 79 
positional •• ~ ••.•.•••••••••••••••.•••. 71 

Macro language •.•.••••..•••...•••.•• 75-103 
comments statements ••••••.•••.•••.••.. 93 
conditional assembly instructions ••••• 80 
expressions in, summary •.•••••••• 128,130 
header statement •••••••••••••••••••••• 75 
macro exit............................ 92 
model statements •.••••••••.••••••.•••• 76 
request for a message................. 92 
trailer statement .•••.•.•..••.•••.•.•. 93 
summary of •.•.•••.•.•••.••••••••••••• 129 

Macro maintenance diagnostics •..•••.••• 145 
Macro prototype statement 

keyword .•••••.•.•.•••••.•..••••••.•••. 94 
posit.ional •...•..••..•.....•.•..•.•.•. 75 

Main-storage considerations, GMOVE •••••• 99 
Maximum system configuration ••••••••••• 153 
MEND -- Trailer Statement............... 93 
MEXIT -- Macro Definition Exit ••.••••••. 92 
Minimum system configuration •••••••.••. 153 
Mnemonic operation codes •••••••••••. 17,122 

extended •.....•...•...•••.. o •••••• 18,123 
MMAINT •••.••••.•••••••••••••••••••••••• 109 
MNOTE -- Request for Error Message •••••. 92 
Model statements........................ 76 

operation code, restrictions for •••.•• 77 
Modifier .•••••.••.•.•••.•••••••••••.•.•• 49 
Move 

Characters (MVC) •.•••.••.•.••••••••.•. 35 
Immediate (MVI) •••••••••••.••.•••••••• 35 
Numerics (MVN) •••••••••••.•••••••••••• 36 
with Offset (MVO) •••••••....•••••••••• 28 
Zones (MVZ) .•.•••••••••••••••••••••••• 35 

MP -- Multiply Decimal Packed ...•.•••••. 31 
Multiply Decimal Packed eMP) .••••••••••• 31 
MVC Move Characters ••••••.•••••..•••• 35 
MVI Move Immediate................... 35 
MVN Move Numerics.................... 36 
MVO Move with Offset ••••..••.•••.•.•. 28 
MVZ Move Zones ••.•••••.•.•••••••.•.•• 35 

Name ent.ries............................... 8 
NE (relational operator) ••••.••.••.••.•. 87 



Nested macro instructions ••••••••••••••• 79 
NI -- And Immediate ••••••••••••••••••••• 39 
No operation (ANOP) ••••••••••••••••••••• 91 
NODATA e PRINT 64 
NODECK (Assembler option) •••••••••••••• 106 
NOERR (Assembler option) ••••••••••••••• 106 
NOESD (Assembler option) •• ~ •••••••••••• 106 
NOGEN (operand of PRINT instruction) •••• 64 
NOLIST (Assembler option) ••••••• ~ •••••• lQ6 
NORLD (Assembler option) ••••••••••••••• 106 
NOT (logical operator) •••••••••••••••••• 86 
NOSYM (Assembler option) ••••••••••••••• 106 
NOVERIFY (Assembler option) •••••••••••• 106 
Null character string ••••••••••••••••• ,' 87 
Null parameters ••••••••••••••••••••••••• 87 

in name field ••••••••••••••••••••••••• 71 
in operand field •••••••••••••••••••••• 72 
testing for ••••••••••••••••••••••••••• 87 

Numeric characters ••••••••••••••••••••••• 7 

Object program ••••••••••••••••••••••••••• 5 
OFF (operand of PRINT instruction) •••••• 64 
01 -- Or Immediate •••••••••••••••••••••• 39 
ON (operand of PRINT instruction) ••••••. 64 
Operand ••••••••••••••••••••••••••••••••• 18 

entries ••• '. . • • . • • • • • • • • • • • • • • • • • • • • • • •• 9 
fields •••••••••••••••••••••••••••••••• 18 
of keyword macro instructions ••••••••• 73 
of positional macro instructions •••••• 71 
subfields •• ~ •••••••••••••••••••••••••• 18 

Operating environment ••••••••.••••••••••• 7 
Operation code 

Assembler language ••••••••••••••••••••• 9 
macro language •••••••••••••••••••••••• 77 

operator 
logical •••••••.••••••••••...•••••.•••• 86 
relational •••••••••••••••••••••••••••• 86 

Optional data, printing on assembly 
listing •••••••.•••••••••••••••••••••••• 64 

OR (logical operator) ••••••••••••••••••• 86 
Or Immediate (OI) •••.••••••••••••• ~ ••••• 39 
ORG -- Set Location counter ••••••••••••• 65 
output listings •••••••••••••••••••••••• 109 
Overlay with FETCH macro instruction •••• 67 
Overlay with LOAD macro instruction ••••. 69 

P type constant ••••••••••••••••••••••••• 51 
Pack (PACK) ••••••••••••••••.•••••••••••• 28 
Parameter ••••••••••••••••••••••••••••••• 70 
Phase (see Program phases) 
PHASE (Phase Definition) statement •••••• 65 
positional macro definition ••••••••••••• 75 
positional macro instruction •••••••••••• 71 

operands, rules for writing ••••••••••• 71 
positional prototype statement ••••••• 75,72 
PRINT -- Print Optional Data •••••••••••• 64 
Program control statements ••••••••••••• 105 

AOPTN -- Assembler Option •••••••••••• 106 
AWORK -- Assembler Work File ••••••••• 105 
ICTL -- Input Format Control ••••••••• 107 
ISEQ -- Input Sequence Checking •••••• 107 

Program linking (see Sectioning and 
linking) 

Program listings ••••••••••••••••••••• 7,135 
examples of ••••••••••••••••••.••••• 6,137 

Program sectioning (see Sectioning and 
linking) 

Program sections (see Control 

Sections) 
Program phases •••.••••••••••••••••••• 67-69 
Program-Structure control instructions •• 65 

END E Ass ly 66 
LTORG -- Begip Literal Pool ••••••••••• 66 
ORG -- Set location counter •••••• L •••• 65 
REPRO -- Reprocedure Following 
Statement •••.•••••••••••.•••.•••••••. 65 

XFR -- Generate a Transfer Card ••••.•• 65 
Prototype statement 

keyword •••••••••••••••••••••••••• 72,94 
positional •••••••••••••••••••••••••• 75 

Pseudo base registers .................... 61 

Register usage.......................... 62 
Relati~e addressing ••••••••••••••••••.•• 20 
Relational expression ••••••.•••••••••••• 86 

evaluation of ••••••••••••••••••••••.•• 89 
Relational opera tor. • • • • • • • • • .. • • .. • • • • • •• 86 
Relative addressing ...................... 20 
Reloactable expressions •••••••••••••• 16,20 

complex. • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 52 
Relbcatable terms......................... 12 

pairing of •.•.••••••••••••••••••••• 16,52 
Relocation •••.••••••••••••••••••••••••••• 7 

dictionary (RLD) .................... 55,52 
REPRO -- Reproduce Following Card ••••••• 65 

use in overlay structures •••••••••• 67,68 
Reserving space.......................... 98 
Request for message (MNOTE) ••••••••••••• 92 
RR instruction format................... 17 
RX instruction format •••••••••••••.••••• 17 

SA -- statement assembled •••••••••••••• 109 
Sample program ..•.•.••••••••••••••• 161-188 

addressing the I/O areas ••••••.•••••• 162 
addressing in main program ••••••••••. 162 
control statements................... 162 
cross reference list •.••••.•••••••••• 163 
description of....................... 161 
formatting instruction listing ••••••• 163 
linking sections...................... 161 
organization of •••••••••••••••••.•••• 161 
TPS As~embler, differences •••••••••.• 188 

Sectioning and linking .••••••••.•••.•• 7,54 
example of •••.•••••••••••••••••••••.•• 56 

S~ctioning and linking instructions 
CSECT Identify Control Section ••••. 56 
DSECT Identify Dummy sectian ••.•.•• 57 
ENTRY Identify Entry-Point Symbol •. 58 
EXTRN Identify External Synbol ••.•. 59 
START Start Assembly ••..••.•••.••.. 55 

self-defining terms .•.••••••••.•••.••••. 12 
binary ................................ 13 
character ••••••••••••••••••..••.••••. 13 
decimal. • • • • • . • • • . • • • • • • • • • • • • • • • . • • •• 12 
hexadecimal .~ •••••••.•••.•••.•••.•.•• 12 
use of................................ 12 

Sequence field (on coding form) .•••••.••• 9 
Sequence symbol ••••.••••••••.••••••••••• 88 
Set 

Location Counter (ORG)................ 65 
PSW (SPSW) .••••••.•••••••••••.•••••••• 44 

SET variable symbols........ . •• . • • • . • . •. 80 
global. • • • • . • • • • • • • • • • • • • • . • • • • • . .• 81,86 
local ••••••.•••••.•••••.••.••.•.••• 81,86 

SETA Set Arithmetic.................. 81 
SETB -- Set Binary •.•••.•..••••.•.•••.•• 85 

Index 193 



SETC -- Set Character ••.•••••••••••••••• 83 
Sequence symbols 

AGO -- Unconditional Branch ••••••••••. 90 
AGOB -- Unconditional Branch 

Backward •••••••••••••••••••••••..•.•• 91 
AIF -- Conditional Branch ••••••••••••• 88 
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