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This publication guides the user through 
the generation of an installati on- tailored 
Disk Operating System for IBM System/360 . 
The information her:ein is of particular 
interest to anyone who wants to build a 
Dis k  Operating System, in cluding 
installation managers., system analysts, 
programrr.ers and machine operators. 

In particular, the user will find that 
familiarity with the following system 
programs and facilities is invaluable when 
using this p ublication : the control 
program, the system service program s, and 
the input/ out put control system CIOCS) 
logic modules. The control program, and 
the s yst em service programs are described 
in the System Cortrol and System Service 
P rograms publica ion. The IOCS lo gic 
modules are described in the Supervisor and 
Input/Output Macros publ ication, both of 
which are listed on the front cover. 

The pu blication is divided into the 
following major s ections, and seven 
appendixes: 

1.. Introduction 

2. Planning an Operational Pack 

3. System Generation and Maintenance 
Procedure 

4. IBM BPS Utility Programs 

5. Macro Instructions for Generating a 
Supervisor 

6. Two 2311 Disk Drives 

7r One 2311 Disk Drive 

8. I BM 2314 Direct Access Storage 
Facility 

9. Maintenance Procedures 

10. Disk Operating System Sample Problems 

The first fi ve sections contain required 
information for most u sers. Section s six, 
seven, and eight refer to specific machine 
configu rat ions, and pr esent techniques for 
generating a system. They are examples 
intended to guide the user through the 
generation of his system. Only the section 
that relates to the user's configuration 
need be read. 

Section nine describes maintenance 
procedures and how to apply IBM-supplied 
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Disk Operating Systems to maintain an 
existing Disk Operating System. 

Section ten describes the IBM-supplied 
sample problems that ca n be used to test a 
system after it is generated. 

The appendixes contain information 
needed for planning a Disk Operating 
System. Appendix B, IOCS Modules for 
COBOL, RPG, and PLII; Appendix C, IBM 
System Components Identification; and 
Appendix G, Storage Requirements are of 
major importance for planning purpos es . 
Appendixes B and c will assist the user 
when planning the contents of his 
librarie s, and Appendi x G when estimating 
the size of his supervisor, and libraries. 

Closely related publications are: 

IBM Syste m/360 Di sk Operati ng System, 
Timing E stimates, Form C24-5032 

IBM System/360 Disk Operating System, 
Vocabulary File Utility Programs for IBM 
7772 Audio Response Unit, Form C27 -6924 

IBM Syst em/360 Basic Programming Suppor t, 
Distribution Program Specifications and 
Operating Guide, Form C21-5001 

IBM System/360 Basic P rogramming Support, 
DASD Utility Programs Operating Guide, Form 
C24- 3392 

References are made in this publication 
to the following: 

IBM s ystem/360 Disk and Tape Operating 
Systems, COBOL P rogrammer's Guide, Form 
C24-5025 

IBM Svsterr./360 Disk Operating System, 
FORTRAN IV Programmer's Guide, Form 
C28-6397 

IBM S ystem/360 Disk and Tape Operating 
Systems, Basic FORTRAN IV Programmer's 
G uide, Form C24-5038 

IBM System/360 Disk and Tape Operating 
Syst ems, PL/I Programmer 's Guide, Form 
C24-9005 

IBM System/360 Disk Operating system 
1401/1440/1460 E mulator Programs for IBM 
System/ 360 Models 30 and 40; Compatibility 
support/30; Compatibil ity support/40, Form 
C27-6940 

IBM System/360 Disk Operating System 
Autotest, Form C24-5062. 
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Introduction 

The IBM Syst em/ 360 Dis k  Operating system for 2 31 1  resident systems i s  
suppl ied to the user i n  two volumes..  The volumes can be identified a s  a 
r elocatable volume a nd a source statement volume. Us ers with a tape un it 
available receive the volumes on tape reels ; users without a tape unit 
available receive the volumes on disk packs . These volumes are manipulated 
during system generation to create an operationa l system . 

IBM supplies the 2 314 system on two tape reels. These tapes will be 
restored to a 2 314 disk pack to create a system consisting of a core image 
l ibra ry,. a relocatable libra ry., and a s ou rce stat ement l ibrary . The 
ca�acity of one 2314 disk paCk is enough to a ccommodate both tape ree ls 
shipped by IBM .. 

The disk operating system i s  composed of three librarie s: 

source St at ement Library 

Re locatatle Litrary 

Core Image Li trary 

The s ou rce statement l ibrary conta ins IBM-supplied macro definition s .  
When the desired parameters are chosen, t he macros can b e  ass embl ed .  For 
the user's c onvenience,, t he source statement l ibrary a lso contains s ample 
prohl ems and system generati on job st reams that can be retrieved as n eeded . 

The relocatable library contai ns IBM programs t hat have not been 
a s s igned addre sse s  f or e xecuti on and ass embled macros from the source 
statement library . Thes e  assembl ed macros perform input a nd output 
procedures for IBM-supplied prog rams. These a ssembl ed macros ( Logica l IOCS 
modules) can also te used by us er programs when appli cabl e. 

The core image library contai ns programs that are ready for execut ion . 
System control programs a nd system servi ce programs are always shipp ed to 
the customer in the core image l ibrary. Where it is necessa ry f or s ystem 
generation purpo se s ,  an a ssemble r program is provided. The system control 
programs must always be part o f  the system . The librarian programs are a 
key s et to the system and should be carefully considered before ever 
removing them from the system. 

During system generati on the user works with the IBM- suppl ied system to 
tai lor it to his individual needs . This consists of adding to and de leting 
from the l ibraries ,  IBM and use r code <s ource , relocat abl e and core image) . 

Planning System Generation 

Proper and deta i led planni ng saves on t ot al s yst em generat ion time . T hus, 
it is very important to p er form a very thorough job . 

Planning system generat ion cons ists o f :  

1. Planning the contents,, organ i zat ion, and u ltimate siz e o f  the system 
and/or private libra ries. Thi s entail s distributing the storage s pace 
available (on the di sk packs) between the libraries ultimately desired 
for day-to- day us e. Major po ints of con sideration are: 
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• the s iz e  of t he core image l ibrary and, i f  desired, system and/or 
pr iva te re loca ta b le a nd s ou rce statement li braries 

• workf i l e  s pace needed to ass embl e a supervisor ,  and to accommodate 
the linkage editor , whi ch i s  needed to catalog the c omponents 
selected to the system core image library 

• standard a s signments (a llocati on of s pace )  for work f il es 
(ass embl ies> , and l inkage editing need ed for every day operati on. 

2. Planning t h e  cont ents and estimat ing the si ze of a supervi sor. Thi s  
en ta i l s  selecting f rom the prog rammi ng s ervices prov ided by I BM, those 
to be i nclu ded ·in the supervisor , and es t imating the cost of the se 
s ervices in terms of byte s of storage .  

PLANN ING THE LIBRARIES 

Two t yp es of IBM libra ri e s  are : 

1. Syst em l i brar ies 

2. P rivat e li braries 

The syst em l i braries are the cor e  image , the relocatab le , a nd the source 
sta tement.. The priva te librari e s  a re the pri vat e relocatable, and t he 
priva te source s tatement l ibrary . (T here is no privat e core image 
l ibrary . )  

CORE I MAGE LI BRARY 

Becau s e  t he core i mage li brary contain s  the e xec uta b le f ormat of prog rams , 
i t  i s  the l ibrar y  in �hich the use r  i s  most likely t o  k eep h is pro grams . 
Otherwis e ,  t he programs must continually be p la c ed in the c ore i mage 
l ibra ry before each e xecuti on (li nkage edit ed ) . Therefore, durin g  system 
generat ion the us er expands the size o f  the core image library to 
a ccanmoda te a l l  the programs desi red res i dent and on-line . (Both his own 
p rograms and I BM's . )  

In addition, the us er should try t o  envis i on future s pa ce he may 
requi re , and provi de t his space if po s s ibl e . Such p lanni ng can e li minate 
the n eed for another s ystem gene rati on. Thus , t o  expand t he core ima ge 
li brary means mak ing t he r emain in g  l ibrar ies sma ller on the pack. 

Ee fore t he s iz e  o f  a l ibrary is r educed , the user must de lete those 
items tha t  are not to be used , or those i tems that wer e trans ferr ed to 
anoth er l i brary in t he requir ed format . It is r ec ommended that backup of 
t he system (a copy of the IBM- supplied system) b e  obtained to protect a 
user who accidently removed s omethi ng he des i red f rom t he syst em .  It is 
a lsc recommended t hat a ft er succes s ful completion o f  segme nts of system 
gen er at ion , a copy (bac kup) of the partia lly generat ed system be o bta in ed ,  
i.e., upon the creation o f  a library, o r  the assembly of a supervisor. This 
p ermi ts a user to return to a poi nt other than the beginning o f  his 
procedu re in cas e of an error . The components supplied in the IBM-shipped 
cor e  image l ibra ry faci li tate s ystem gene rati on. 
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RELOCATABLE L IBRARY 

All I BM- supplied c omponents a re shi pped i n  th e relocat abl e l ibrary . This 
libzary is t he �as is for t he creation o f  a pr ivate re locata ble libra ry. 
Thus,, it i s  f rom thi s libra ry that most IBM components are directly or 
i ndir ect ly ext racted ( indirectly in the ca se o f  the e xi stence of a private 
r el ocatable l ibrary a nd a system re locat a ble library ) . 

SOURCE STATEMENT LIBRARY 

A l l  I BM-suppli ed macro defin itions ar e in this libra ry .  Thi s l ibrary i s  
the bas is for the creation of a p ri vate source statement libra ry. Thus , it 
i s  from thi s  l i trary that ma ny use rs ext ract , di rect-ly or indir ectly ,  
IBM-suppli ed component macro def in it ions (indirectly i n  the case of the 
exi stence of both a private s ource stat ement l ibrary , and a system sour ce 
staterrent l i�rary ) . 

PRiv.ATE LIBRARIES 

If th e us er has more t han on e disk dr ive ava ilable , it is not neces s a ry to 
decrease the si ze of the re locatab le and s ou rce st at ement l ibraries . T hey 
can b e  ass igned to ot her disks and ar e then referred to a s  private 
l ibra r ie s .  The user can bui ld systems with private and system libra ries 
conta ining those items that best f it his needs . 

LIBRARY S I ZE S  

The u ser must choo se which of the l ibra ries h e  des i res ,  and t hen plan their 
preci s e  c ontent and size f or daily use .  Thus , the user should know the 
ini ti al .  intermediate ,  a nd f i na l  s i zes of the li braries t hrou ghout s ystem 
generat ion, and he must plan the exact conten ts of each libra ry that is 
created during system gene rati on. Thes e cont ents s houl d  be l isted, along 
with their s iz es. , and then the total number of c ylinders to be a llocated 
can be ca lcula ted . 

Th e contents of the libra ri e s  a re identi f i ed in Atta c hme nt 1 of the 
Memorandum To Us ers that accompani es the IBM system tha t i s  shi pped . The 
stor.age requi rements ( s iz es )  for these components, and macro defi niti ons 
are identif ied in Appendi x G: Storage Requi rements . Compon ents s hipped in 
the r el oca ta ble libra ry a re a ls o  i denti f i ed i n  Appendix es B, c, D, and E. 
Those macro def init ions suppl ied by I BM are a l so identif ied i n  Appendix c. 

An a lt ernat e method for det ermin ing the number of cy li nders to allocate 
for a l ibrar y is given in the di scussion Allo cating Library S i zes f or 2311 
and 2314 Dis k Systems . Note that once pri va te l ibra r y  si ze s have been 
a llccat ed, they cannot be reallocated . Although e xc e s s  room in the 
l ibra r i e s  ma y  not off e r  ma ximum ef f i ciency, in cas e of a cal cul at ion error, 
the b enefits can be eas ily r ecogn i z ed when suf f icient space i s  avai lable . 
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ALLOC ATING LIBRARY SIZES 

When the user desires to reduce the size of an existing library, it may be 
imFcrtant to know the minimum l ibrary size that can be allocated. This 
size should be increased to accommodate any a ddi tional user programs to be 
included in this library. The size of any IBM component to be inclu ded in 
this litrary can be determined by referring to the storage requirements 
given in Appendix G.. For the detai ls on how t o  allocate an existing 
library, see Allocating Library Sizes for 2311 and 2314 Disk systems. 

PLANNING A SUPERVISOR 

The s upervisor is a control program that pro vides speciali zed services to 
programs executed from the problem Frogram area of main storage. This 
program is composed of a group of assembled macros (see Macro Instructions 
for Supervis or Generation. The options selected in each of the supervi sor 
generation m acros determine the size of the assembled supervisor. The size 
of each option is identified in Appendix G. 

The SEND macro determines the end of the supervisor. If the user 
assembles a supervisor wit h  a SEND address larger than the previous 
supervisor, some portion of the supervisor is ov erlaid by programs l inkage 
edited to t he prev ious SEND address. 

�e user must re-linkage edit programs after the new supervisor is 
loaded so that t he new load address follows the newly assembled supervisor. 

Note that at each IPL, the user must include ADD and ASSGN statements 
for each device un ti l a system supervisor is built that describes his 
machi ne configuration and standard I/O assignments (see DVCGEN and ASSGN 
macros). 

To calculate the size of the supervi sor th e user must list all of the 
OFtions that are chosen and then determine the sum of the sizes obtained 
from the storage requi re ments (see Appendix G). 

When choosing supervisor parameters, t he user must check to see if the 
chose n options are compat ible. Also, the user should check to deterwine 
which parameter s a utomatically Frovide the su pport for another. 

System Configuration 

This section presents the m1n1mum system configu ration requ ired to operate 
the Dis k  Operating System. The system control programs and basic roes must 
alway s be present in order to execute any other programs. 

MACHINE R EQUIREMENTS 

Minimum features req uired : 

16K bytes of main storage 

St andard instruction set. See Note 1. 
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One I / O  channel (eith er multi plexor or selector>. See Note 2. 

one Card Reader ( 14 4 2, 2501, 2520, or 2540 ). See Note 3. 

Ole Card P unch (144 2, 25 20 , or 2540) .• See Note 3. 

One Printer (14 03, 1404, or 1443). See Note 3. 

One 105 2  Printer-Keyboard. 

One 2311 Disk storage Drive or 

One 2314 Direct A ccess Storage facility 

Note 1: Langu age translators may require extended instruction sets. 

Note 2 :  Telecommunications requires a minimum o f  two channels, one 
multi plexor channel, and at least one selector channel. One channe l is 
required for telecommunicati ons, and the other for t he system resident 
device. (Telecommunication devices should no t be on the same selector 
channel as SYSRES.) Note that a 270 1  Line Adapter Unit attached to an IBM 
System/360 Model 20 25 must be placed on the multiplexor channel. 

Note 3: One 2400- series magnetic tape unit may be substituted for thi s  
device ( 7- o r  9-track). If 7-track tape units are us ed, the data-convert 
featu re is requi red, except when substituted for a printer. 
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Planning an Operational Pack 

An opera tional system is one used in day-to-day operat ions that contains a 
tailo red supervisor and libraries a��ro�riate to each customer's particular 
combi nation of system programs and application programs. A system 
·maintenance volume is one used primar ily to facilitate changes to programs 
su��lied ty IBM. Appl ication programs can als o te added to a maintenance 
vo lume for ease of program maintenance. 

Change D istributions are th ose changes supplied by IB M to the 
IBM-s hipped volume. 

Proper planning is the key to successful s ystem generations. The time 
spent in planning can save the user frustration and va luable time. The 
user's planning should reflect the i nitial, intermediate and ultimate 
ca�acity of the core image, relocatable and source staten�nt libraries. 
Enough workfile capaci ty rrust be avai lable throughout system generation for 
ass emblies and linkage-edit steps. 

Appendix G should be used to deterrrine storage requirements for the 
components in the system. 

IBM supplies a system c ontai ning either a 6K for 2 3 11, or 8K for 2 3 14 
su pervisor. The IBM supervisors are those described in Figure 6. 

BACKGROUND P ARTITION STORAGE REQUIREMENTS F OR DISK OPERATING SYSTEM 
I BM-SUPPLIED PROGRA MS 

A ll I BM-su pplied programs used with Disk Operating System that a re language 
transla tor s or utilities execute in the backg round partition. Figure 1 
li sts the minimum size background partition required. 
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r---- ------------------------------------------- -----------------------1 

I Minimum Siz e  
1 IBM-Supplied IBM-Program Bac kground 
1 Program Nurober Partition (in bytes) 
I 
IAsserr.bler (IJQD16TW) 
I or (IJQD16DW) 

A ssembler (IJQD32) 
Assembler (IJYASM) 
COBOL 
Basi c FORTRAN 
FORI' RAN 
RPG 
PL/I 
Utilities 

Group 1 
Group 2 
Grou p 3 

Tape Sort/Merge 
Disk Sort/ Merge 
Tape/Disk Sort�lerge 

Tape/2311 
2314 

1401 /1440/1460 Emulator 
fer IBM Model 30 

1401 /1440/1460 Emulator 

360N-AS-465 
360N- AS-465 
360N-AS-466 
360N- CB-452 
360N- F0-451 
360 N-F0-479 
360 N- RG-460 
360N- PL-464 

360N-UT- 461 
360 N -UT-462 
360N-UT-463 
360 N-SM-400 
360N-SM-450 
360N- SM-483 

360N-EU-484 

10,240 
14, 336 
45,056 
14, 336 
10, 240 
40, 960 
10, 240 
10,240 

10,240 
10, 240 
10,240 
10, 240 
10, 240 

10, 240 
2 2,52 8 

16 ,3 84 

fer IBM Model 40 360N-EU- 4 85 * 
IA utotest 360N-P T-459 10, 2 40 
l ______________________________________________________________________ J 

* T he background partition storage requirement is as follows: 
1 6,3 84 bytes for the supervisor plus 2,04 8 t o  16, 384 bytes for the 1400 
b ei ng emulated plus t he size of the emulator program defined. 

•Figure 1. Disk Operating System Background Partition Storage Requirerrents 
for IBM-Supplied Programs 

ONE 2 311 DISK D RIVE 

When the user plans his operational system he decides upon the ultimate 
appearance of his libraries.. The one disk drive user will find it most 
convenient t o  tuild his operational system on the IBM volume that contains 
the core image and relocatable libraries. Many single disk drive users 
will want to build operational systems appearing as one of the followin g: 

• Core image library, small system r elocatable library, and/or small 
system source sta tement library 

• Large core image library 

The small system relocatable library i s  for users who need the compi ler 
subroutin es and/or system roes modules on line at all t imes . If t he 
subroutines are to be on lin e, the relocatable library should also have 
enough room to contain the user's largest compiler. 

The samll system source statement library can contain system oontrol and 
logical roes macros.. The system with the source statement library, 
suppl ied by IBM,, can be used as an assembly pack. 
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AT LE AST TW O 2311 DISK DRI VES OR A 2314 DIRECT ACCESS ST ORAGE FACILIT Y 

The u ser with at least two disk drives wi ll find it most convenient to 
build his operational pack upon the IBM volume that contains the core image 
and source statement libraries. Many multiple disk drive users will want 
to build operational system appearing as one of the following : 

• C ore image li:trary, private relocatable, and private source statement 
l ibraries. 

• Core image library, private relocatable l ibrary, system source 
sta tement library, and pri vate sou rce statement library . 

• Core image library, system relocatable library, private relocatable 
library, and private source statement library. 

• C ore image library, system relocatable and source statement l ibraries, 
and private relocatable and so urce statement libraries. 

• Core image library, system relocatable and system source statement 
l ibraries. 

• core image libra ry, system source statement library, small private 
relocatable library (on the operational pack) and private relocatable 
l ibrary. 

IBM system control and system service programs are supplied in the core 
image libraries of both volurres for the 2311 systems and in the core image 
library for the 2314 system. The 2311 systems have the 10 K background disk 
workfile assembler supplied i n  the core i mage library of the source 
statement library volume. The 2314 systems have the 14K background disk 
and tape workfile assembler in the core image library . For both 2311 and 
2314 systems, all IBM components are supplied in the relocatable library. 

If the user'' s assembled supervisor does not exceed the siz e  of the IB�1 
supervisor, re-linkage editing and re- cataloging of the IBM-supplied 
programs shipped in the core i mage li brary are unnecessary,. Jo b control is 
self- re locating and need never be re-linkage edited. Only the steps 
required to retrieve the sample problems, delete unw anted components, 
assig n standard labels, assembl e a user's supervisor, allocate for a nd 
1 inka ge edit IBM components, and condense libraries are necessary to 
perform system generation . 

When the num:ter of tra cks required for each library has been calculated, 
the use r  should allocate a sufficient number of cylinders to each li brary 
of ea ch operational system. A dditional cylinders may be allocated to the 
core image library f or application programs. Sometimes the user must 
reall ocat e the libraries on his disk pack (s) during system generati on to 
ensure sufficien t work fi le storage for assemblies and linkage-edit steps. 

User s with more than one avai lable disk drive will find it to thei r 
advantage during system generation to define private relocatabl e and source 
staterrent librari es for an operational system. 

ALLOCATING LIBRA RY SIZES F OR 2311 AND 2314 DISK SYSTEMS 

When the size of an existing li brar y is reduced, it may be important to 
know the minimum size library that can be allocated. Once the minimum size 
libzary is calculated, it shoul d be increased to accommodate any user 
programs to be included in the li brary. The size of IBM components can be 
deterrrined t¥ referring to the storage requirements given i n  Appendix G. 
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'Ih e f o l l owing explanation illust.r:c:::tes how to ca lc u la te the nuntbe r  of 
tra ck s r eq ui r ed for a c ore irr.age , reloc at a ble , o r  s ou r ce s t at ement l ibr ar y 
f o r a 2 3 11 or 2 31 4  disk s y s t em .  T h e  f ormula f o r  comput ing the size of a 
l ibra r y  i s :  

Li bra ry ( s i ze i n  tra c ks) LBA/ nn 

whe re : l ibra ry  = eit her cor e  ima g e ,  r el o ca ta bl e  or source s ta teme nt 

LBA the numbe r of LJ.BRARY BLOCK S ACTI VE for t h E: l ibra ry of 
int erest a nd is obtained from a DIH.ECTORY ( SYSTFM or 
PR IVATE ) 

n n  = LIBRARY LAST AVAILABLE ENTRY in th e R ( r e co r d )  co l umn 

Us ing t he s ampl e PRIVATE DIRECl'ORY t hat f o l l ows , an example o f  h ow to 
com pute a li bra ry s i z e  i s :  

R el ocatable Li bra r y  

whe re : IBA = 9849 

LBA/nn 

nn = 9 , th u s  
Re l cc at a b l e  Litrary = 9849/9 1 , 094 . 3  tra c ks 

Th e relocat a l:l e  l i trary s iz e  cotnputed do e s  not include t he t ra c ks 
a l l oc a t e d  for the directory ( s e e  Dir�ctory Al l ocated Tracks). The 
directo r y  si z e  mus t  be a dded to the r elocat a b l e  li b r a r y  s iz e  computed . 
Thus , 

Rel oc atable L ibrary A l loc a ti on � Reloca tabl e  Library + Dire c t ory All ocat ed 
Tra ck s  

There fo re , 

Reloc a ta ble Li bra r y Alloca t ion 1 , 094 . 3+9 

For a 2 3 11, cyl i nd er ti  

For a 2 3 14 , cylinders 

For thi s (;Xampl e, 

= 1 , 103 . 3  Tra c ks 

Library Size (Tra cks ) 

10 

Library Size ('l'racks) 
20 

the Re locat al:l e Litrary Allocation for a 2311 

rcu nded high 

1103.3 Tracks 
10 

110.1 or 111 cylinders, 



PRIVATE DIRECTORY PRIVATE-RELOCATABLE 

0 2/ 0 1/6 9  ------DECIMAL------

c H R E 
DIRECTORY STARTING ADDRESS 0 1  0 0  0 1  
DIRECTORY NEXT ENI'RY 0 1  0 5  0 1  0 8  
DIRECTORY LAST ENTRY 0 1  0 8  0 9  19 

LIBRARY STARTING ADDRESS 0 1  0 9  0 1  
LIBRARY NEXT AVAILABLE ENTRY 111 0 3  0 4  
LIBRARY LAST AVAILABLE ENTRY 1 2 7  0 9  0 9  

STATUS I NFORMATION 

DIRECTORY ENTRIES ACTIVE 

LIBRARY 
LIBRARY 
LIBRARY 
LIBRARY 

BLOCKS ALLOCATED 
B�OCK S ACTIVE 
BLOCKS DELETED 
BLOCK S AVAILABLE 

9 0 3  

11 3 4 9  
9 8 4 9 

0 0  
15 0 0  

AUTOMATIC CONDENSE LIMIT 0 0  

LIBRARY ALLOCATED CYLINDERS 12 7 
DIRECTORY ALLOCATED TRACKS 0 9  

USER DECISIONS AND CONSIDERATIONS 

The follo�ing considerations and decisions should be made before system 
generation: 

1. Select supervisor options l:y coding a set of superv isor macro 
instructions <see Macro Instructions for Generating a supervisor). 

2 .  Determine which programs will be in t he core image library of each 
operational pack (e.g. COBOL, FORTRAN, etc). 

3 .  Determine which assembl er will be used to generate a new supervisor. 
(See Variants of IBM-Supplied Asserobler.) The 23 1 1  systems have the 
10 K background disk workfile assembler supplied in the core image 
lil:rary of the source statement volume. The 2 3 14 systems have the 14K 
background disk and tape workfile assembler supplied i n  the core image 
library. 

4 .  Determine which modules are t o  be deleted from the relocatable library 
of each operational pack. Deleting from the relocatable library 
allo�s the user to expand the core i mage lil:rary to hol d a greater 
number of components. Refer to Appendix G for IBM component sizes. 

5 .  Users must also determine if the macro definitions used to build the 
super visor and roes wodules are to be deleted from the source 
st at ement library. R etaining the macros in the source statement 
library facilitates building a new supervisor and new user IOCS 
modules. 
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6. When possible, maintenance is supplied on magnetic tape or cards, 
ra ther than on disk packs. (Unusually large maintenance distributions 
are supplied on a disk pack to 2311 resident systems without magnetic 
tapes.) If a seven-track tape unit is to be used for systems 
maintenance, it must have the Data Conversion feature. The 2314 
resident systems will always receive maintenance on tape. 

7 .  One disk drive users may prefer to maintain only enough room in the 
relocatable library of the operational pack to contain the modules 
used to build the largest component in the system. This srrall 
relocatable library permits teroporary insertion of any component in 
relocatable form. It can then be iromediately linkag e edited into the 
core image library and then deleted from the relocatable library. 
When the relocatable library is subsequently condensed, only the 
updat ed core image form of the component remains, thus conserving 
disk-storage capacity. Reducing the size of the relocatable library 
allows expansion of the core image library. The expanded co.t:·e irrage 
library allows a greater number of components to be contained in a 
single systems volume. 

8 .  Co�y and restore programs are necessary t o  transfer the resident 
system from tape to 2311/2314, 2311/2314 to tape, 2311/2314 to carib, 
and cards to 2311/2314 for maintenance and backup purposes. 

9,. The procedures for the configurations shown in this publication assume 
the system packs to be initialized with the VTOC on cylinder 199 and 
the work packs to be initialized with the VTOC on cylinder zero or 
199. 

MAPS AND LISTINGS PRODUCED DURING SYSTEM GE NERATION 

All linkage editor output on ·SYSLST from the system generation procedure 
and any future updates (including maps Froduced by the linkage editor> must 
be retained. These maps provide necessary information on the level of the 
system and the load address (relocation) of each component. Similarly, 
supervisor assembly listings should be retained. These maps and listings 
will be used by the systems progran�er and the Field Engineer maintaining 
the system. 

VARIANTS OF IBM-SUPPLIED ASSEMBLER 

The relocatable litrary of the IBM-supplied system residence contains 
assembler modules suitable for building an A ssembler using Tape Work Files 
(TWF), or Disk Work Files (DW F), or both tape and disk workfiles. The 
following are the names of the IB��-supplied a ssembler variants: 

I JQD16TW (1 OK assembler, TWF) 
IJQ D16DW ( 10K assembler, DWF )  
IJQD32 (14K assembler) 
IJYASM ( 44K assembler ) 

'!he first two variants require a minimum of 10K bytes of contiguous 
problem program storage for use by the assembler and can be used with a 
minimum machine si ze of 16K. The third v ariant of the assembler listed can 
be built to use either tape and/or disk work files and use additional 
problem program storage for buffering of work file input/output functions. 
The t ape and/or disk work file variant requires a minimum of 14K bytes of 
contiguous problem storage for use by the assembler and requires a minimum 
machi ne size of 24K. A second assembler, Assembler F, is also available. 
This assembler requires a minimum of 44K bytes of contiguous storage and 
requires a minimum machine size of 64K. Either the 14K v ariant or the 44K 
Assembler must be used when using private source statement libraries. 
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The names of the 1 0K and 1 4K mo dul es begin with IJQ and the 4 4 K  modules 
with IJY; thus modules ca n be copi ed ,  punched , or delet ed by a COPYR, 
PUNCH , or DELETR s tat ement speci fy ing IJQ . ALL or IJY . ALL as an operand . To 
l inkage edit the TWF only variant of the ass embler, us e t he following job 
central stat ements : 

I NC LUDE I JQD16TW 
// EXEC LNKEDT 

To linkage edit the DWF only var iant,  use the following job control 
statements : 

I NCLUDE IJQD16DW 
// EXEC LNKEDT 

To linkage edit the 1 4 K var iant , us e t he f ollowing j ob control 
statements : 

INCLUDE LJQD32 
// EXEC LNKEDT 

To l inkage edi t  the 4 4 K  a ssembler ,  use the following job control 
stateroents : 

I NC LUDE I JYASM 
// EXEC LNKEDT 

If t he 1 4K variant of the ass embler is to be linkage edited to the core 
image l ibrary of a system containi ng a 1 0 K  variant ,  the ass embl er suppl ied 
i n  th e core image library of the I BM- suppl ied pa ck should f i rst be deleted 
( DELETC ASSE . ALL ) .• 

Only one of the IJQ varia nts may reside in the core ima ge library at any 
one time . One of the IJQ variants can co- res ide wit h  the IJY assembl er if 
the name of the f i rst phas e of one of them is changed from ASSEMBLY to s ome 
other name by means of the RENAMC function of the MAINT program. The 
renaming must be performed before the second a ssewhler is  li nkage edited 
into the core image library.  The f i rst one is t hen invoked under its new 
name; t he s econd under the name ASSEMBLY . 

It is expedient , during system gen erat ion , to use the largest assembl er 
the machine can support because the performance improvement i s  most 
signi fi cant. 

VAR IANTS O F  PL/ I 

Two var iants of the PL/I compi le r can be bui l t .  One of the PL/ I  variants 
requires 1 0K by tes ( of probl em program storage ) ,  while the oth er requires 
1 2K. T he 1 2K variant allows the system input and output f i le s  to be 
assigned to a 2 311 d is k  drive or a 2 3 1 4  di rect a ccess storage facil ity, if 
the s upervis or supports SYSF IL . PL/I is capa ble of using either dis k or 
tape work f i le s  (a s a re COBOL , FORTRAN , Basic FORTRAN, and RPG) . Thus,  
PL/I als o furnis hes compile-time device independence f or work f i les . 

PL/I AND SYSTEM I NPUT/OUTPUT ON DISK 

The t wo variants of t he PL/I compil er differ in their treatment of SYSIPT , 
SYSLST. and SYSPC H .  If one or more of thes e  logical units i s  ass ign ed to a 
2 31 1 du ring compilat ion, the var iant of the PL/I compi ler requi ri ng 2 4K 
bytes o f  main storage (12K f or the compi ler its elf) , must be built . 
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The following statements will generate the 12K variant: 

INCLUDE IJXPLID 
// EXEC L NKEQT 

If the 12K variant is not required, the following statement.s must be 
Sf:ecified : 

INClUDE IJXPII 
// EXEC LNKEDT 

If either SYSIPT or SYSLST i s  assigned to a 2311 or 2314 tor execution 
of PL/I otject programs, the I/O modules invoked to support these 
assignments must be retained. Dur ing system generation, a relocatable 
library maintenance run should be performed to rename these ITtodules before 
deleting the PL/I compiler from the relocatable library. The following 
control statements delete the I/O modules that do not support the disk 
facility from the relocatable l ibrary (because they are no longer needed), 
renarr,e the PL/I ob ject time I/O modules that do support the disk facility, 
and d elete the PL/I compiler from the relocatable library. 

// EXEC �.AINT 

DElETR IJKSYSA, IJKSYSI 
RENAMR IJXSYSA, IJKSYSA, IJXSYSI, IJKSYSI 
DELETR IJX. ALL 

'Ihe user may want t.o retain the card modules that do not �upport +-.he 
disk facility (if there is a possibility that card or tape input only and 
printer or tape output only are desired at some future time) . The 
following control statements permit punching these modules. The use.r must 
punch these module s before they are deleted from the relocatabl e library as 
shown in the preceding example. 

// EXEC RSERV 
PUNCH IJKSYSA, IJKSYSI 

I If neither SYSIPT nor SYSLST is assigned to a 2311 or 2314 during execution 
of PL/I ol::ject programs, only the DELETR IJX. ALL statement is required for 
the maintenance run. 

During system generation, utilities and work-file variants that are not 
needed can be deleted. If the system volume received by the user is a disk 
pack, it is capable of operating as a system. I f  the system volume is a 
tape reel, it is self-loading tape that must be restored onto a disk pack 
before it is operatle. 

FORTRAN Compatil::ility 

The FORTRAN litrary contains a rr.odule, ILFACOM, to provide compatibility 
with Basic FORTRAN subprograms. Because of differences in design 
objectives., object modules produced by the FORTR�'llli and Basic FORTHI\N 
comfi lers are not compatible without this interface. With it, subprogran5 
compiled under Ba sic FORTRAN can be incorporated into a FOH'l'f�AN program. 

The compatability module can be invoked on a job-by-job basis, or the 
system can be altered at sy�tem generation time so that it is brought in 
with all Basic FORTRAN linkage edits. The proce dure for using it for a 
single job is discussed in the FORTRAN IV Programmer's Guide, listed in the 
Preface .• 
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The system can be altered periTanently by executing the jobstr€am book 
named Z.ILFMERGE which is in the source state ment library of the DOS system 
resid ence volume supplied by IBM. This action deletes all Basic FORTRAN 
object time library routines from the relocatable library. It replaces 
them with references to the corresponding FORTRAN ob ject time library 
routi nes and to ILFACOM. subsequently, any Basic FORTRAN object mod ule 
that refers to a library routine, such as the square root subprogram, 
IJTSSQT, actually uses the corresponding FORTRAN routine, in this case, 
ILFSSQRT. 

This procedure is recommended only for installations that intend to 
convert entirely from Basic FORTRAN to FORTRAN, but do not want to 
recompile existing programs and subprograms. The action provides 
additional space in the re locatable library by eliminating the Basic 
FORTRAN routines, tut it also increases the execution time of all Basic 
FORTRAN modules. 

W ARNING DIAGNOSTICS 

T he following warning diagnostics appear in the linkage editor maps during 
system generation, but they do not indicate errors. 

Assembler 

DWF variant (incorporated by including IJQD1 6DW for assembler linkage 
edit). 

*UNREFERE NCED SYMBOLS 

E XTRN 
EXTRN 
E XTRN 
E XTRN 
EXTRN 
EXTRN 
EXTRN 
E XTRN 
EXTRN 
EXTRN 

IJQD0 $21 
IJQD0 $2 4 
IJQD0$3 9 
IJQD0 $60 
IJQD2$30 
IJQRTA35 
IJQRTA 4 5  
IJQRI'B3 0 
IJQRTB42 
IJQRTB57 

POSSIB LE INVALID ENTRY POINT DUPLICATI ON IN INPUT 

TWF variant (incorporated by including IJQD1 6TW for the assembler linkage 
edi t). 

* UNREFE RE NCED SYMBOLS 

EXTRN 
EXTRN 
EXTRN 
E XTRN 
EXTRN 
E XTRN 
EXTRN 
E XTRN 
EXTRN 
EXTRN 
EXTRN 
EXTRN 

IJQD0 $1 5 
IJQD0 $18 
IJQD0 $58 
IJQDOA1 0 
IJQD0$60 
IJQRTA3 5 
IJQRTA45 
IJQRTB3 0 
IJQRTB 4 2  
IJQRTB57 
IJQD2 $3 0 
IJQD2$60 
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POSSIBLE INVALID E NTRY POINT DUPLICATION I N  INPUT 

Variant util i zing additiona l mai n  storage ( incorporat ed by including IJQD 3 2  
f or t he ass embler linkage edit ) . 

*UNREFERENCED SYMBOLS 

E XTRN 
EXTRN 
E XTRN 
EXTRN 
E XTRN 
EXTRN 
E XTRN 
EXTRN 
E XTRN 

IJQD0 $ 4 5  
IJQD0$ 57 
IJQD0 $ 5 8  
IJQDOA1 0  
IJQRTA3 0 
IJQRTB 3 9  
IJQRTB5 4 
IJQD2$ 3 0  
IJQD2$ 60 

POSSIBL E INVALID ENTRY POINT DUPLICATION IN I NPUT 

Planning an Operational Pack 21 



System Generation and Maintenance Procedure 

Many te chnique s exi s t  for genera t ing and mai ntaining operational vol umes . 
Each ins t a ll ation us es t echn iques dep enden t on i ts machine conf igura tion 
and i ts selec tion of syst.e rn and aJ?pli cati cn p rog rams . The t echniques 
des cr ibed her e  cor r espond to the follow in g principa l machi ne conf i gurati ons 
r el evan t to sys tem gene rd ti on and roai ntenance : 

1.. At leas t two 2311 d i sk dr ives . 

2 .  one 2 3 1 1  disk dr iv e .  

3 .  o n e  231 4 dir ect acces s s torage fac il i ty .  

The t hr ee exampl es g iven ( F igur es 8 ,  1 0 ,  and 1 2 )  d o  not show the coding 
n ec es sa r y to linka ge edi t and dele te all IB M- suppl i ed components . T hey are 
mea nt only to te sampl es and mus t be ta il or ed to mee t  each us er ' s  needs . 
Addit ional contr ol s ta teme n ts r equired to mee t the user ' s  needs f or linka ge 
edi ti n g  and del e ting any I BM-sufplied components ar e given in Appendix c .  

If the sys t em has a tape uni t  ( 7- tr a ck tape s  mus t have the Da ta 
Conver s ion fea tur e to be used during sys tem g eneration an d main tenan c e > , 
the s ys tem is s hipped from IBM on tap e .  The IBM-sup p lied tape i s  a 
s el f-loadin g tape tha t mus t be t rans f e r r ed f r om tape to a disk pack befor e  
s ta rt in g  sys t em gener ation . The resul t in g dis k pa c k  is then ready for 
sys tem gener a tion .  The IB M- suppli ed tape should be r e taine d  as an 
addi tional tackup tape . If a sys tem has no tapes , the 2311 r es iden t  sy s tem 
is sh ipJ?ed on a disk pack that is ready for system genera ti on. The 2 31 4  
r es id en t  sys tem i s  shi pped on tape ( s )  only.  

Ea ch Sys tem Genera tion Job be gi ns wi th a new IPL procedur e ,  in cl udin g  
the n ec e s sar y ADD, SET, and ASSGN s ta tements . Typi cally , each job con s is ts 
of rrany job s teps , includin g such l ibr ar ian programs as : 

• C SE RV ( core image librar y s ervice ) to punch out ( or wr ite on magn etic 
tape or disk) pro gr ams from the cor e ima ge l ibra r y dur i ng maintenance.  

• S SERV ( s ou rce s tat emen t  l ibrary s ervice ) to punch ou t (or wri te on 
ma gne tic tape or d i s k) mac r o  defini ti ons . 

• RSERV (r eloca table li bra r y  servi ce) to punch out ( or wr i te on ma gnet ic 
t ape or dis k )  the rel o ca tabl e  modul es us ed to bui ld IBM- s uppl i ed 
p r o cessor prog rams . 

• DSERV ( di r ectory s erv ice ) to displ ay on S Y SLST the cur rent contents of 
one or mor e l i bra r y d i r e c tories and thei r r emainin g l ibr ary capa cities .• 

• M AI NT ( l ibra r y  ma intenance ) to delete and/or cat alog l ibrary el emen ts ,  
and a lso to condens e an d r ealloca te ( 23 1 1 ) l ibrary extents . 

• C ORG Z ( COJ?Y or mer ge and or gan ize ) to s el ec t ive ly c opy or mer ge one 
d is k  pac k  onto anothe r disk pack , wi th the option of all owing 
l ar ger /sma l l er alloca ti ons for each l i br a ry of t he new pack . 

Th e sequence of job s te ps de pends on the con figurat ion availabl e and the 
o�e za ti onal packs each us er is bu il din g .  Cer ta in ac ti vi tie s  are common to 
many user s :  

1 .. The gener a l  sys tem gene ra ti on procedur e  i s : 
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a. Initialize the dis k pack to con tain the sys tem. 

b.  For dis k  and tap e user s ,  r es tor e the IB M- supplied tape onto dis k. 
For two disk drive s and no tape driv es, copy the IBM- s uppl ied disk 
to another disk to obtain backup . 

c. Ret r iev e sampl e  probl ems. 

d. Del et e  unwant ed pro gr ams from the sys tem (a l l  librar ie s ) . 

e. Allocate librar y s izes requir ed. 

f .  Se t s tandard labe ls f or SYSLNK, SYS0 0 1, SYS 0 0 2, and SYS 0 03 if 
des ir ed. 

g. Ass embl e supervisor in to car ds. 

h. Linkage edit and catalo g  s up ervisor and IBM c omponents. 

i. Assemtl e us er IOCS modu les. 

j. ca talog I CCS modu le s  to the r e locatable library. 

k. De le te super visor and IOCS macr os if not des ir ed. 

2 .  The super visor genera tion mac r o  ins truc tions mus t be keypunched to 
form a single sour ce deck. 

3. DE IETR car d s  ar e se lec ted or prepar ed f o r  each r el o catabl e l ibrar y 
cowponent that the us er do es no t need in his sys tem. 

On a sys tem with at l eas t two disk dr ive s ,  the user can copy 
se lec tively ra ther then de le te (DE LE TR) . To copy s el ect ively,  pr epar e 
the librar ian car ds in the form : COPYR IJx . ALL . 

4. DE I.E TS A . xxxxxxxx cards are s e lected or prepared for each macro 
de finition tha t the user do es no t need in his sys tem. The lis t  of 
IB M- supplied wa c r o  definitions appears in Appendix c. The us er may 
wish to r e tain cer tain low-usage macro definitions , such as sup ervisor 
generat ion macr os, only on his sys tem maintenance pac k, ra ther than on 
his opera tiona l pac k ( s) .  The books, Z.D E LE TECL , Z . DELETERL, 
Z. DE LETE S L  and Z.LINKEDIT , can be r e tr ieved thr ou gh SSERV. The se 
books contain the neces sary s ta tements f or the us er to delete or 
linkage edit sel ectivel y any components f rom the sys tem. A paus e  car d 
is r ead immedia te ly bef or e  a del etion or linka ge - edit j ob is 
per formed . This a llows the user to ent e r  EOB to per form the j o b  or to 
ty pe in CANCEL at t he 10 5 2  pr in ter k eyboar d to bypa s s  tha t de le tion or 
linkage edit. If a user does not wish t o  go t h r ou gh the compl e te book 
per formin g  s el ect ive j o ts ,  he can choose only those cards he needs 
fr om the book. 

5 .  Af ter a component is li nkage edi ted into th e cor e ima ge library of a 
single dr ive sys tem, the us er can free a lar ge ext ent on any 
ope rationa l pac k  by del etin g  the modul e s  f r om the r e loca table library 
used to build the c omponent. The de lete book z . DELETERL can be used 
to per form this step. However, the user mus t then r ebui ld the 
r e loca ta ble librar y  of the pa c k  prior to updatin g  a compon en t ,  by 
ent erin g  t he appropr iat e mo dul es e ither fr om car ds, ma g netic ta pe , or 
disk. on a system without rr.a gnetic tape this t radeo f f  mus t be 
carefully cons i d er ed :  disk tracks made available vs . s peed and 
simpl icity of c omponent maintenance. 

6. To us e the CO BO L ,  PL/I, and RPG lan<Juage s ,  the user mus t  ensure that a 
cer tain collection of IOCS rrodu les a re availabl e in the r elocatabl e 
litrary of each operational pack . These module s are pr eassembled and 
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su :t;plied in t he r el ocatabl e  l ibr ar y. Cer ta in of the se IOCS modules 
ar e l inka ge edited into ea ch COBOL, PLII or RPG obj ect pro gr am. Thes e 
modul es ar e gener at ed u s in g  the followin g macro definitions supp lied 
by IBM : 

CD�OD 

PR MOD 

�T�OD 

SDMODxx 

IS MOD 

DA MOD 

DIMOD 

Car d  Reade r /Punch 

P r int er 

Ma gnetic Tape 

S equential DASD. SDMOD cons is ts of t en s imil ar macr o  
nef initions : SDMODFI for sequen tia l disk wi th fixed 
input, SDMODFO for s equential dis k  with fix eu output, e tc. 
A compl ete des cr ip tion of SDMODxx is contained in the 
Supervisor and Input/Outpu t Macros p ublica tion. 

Inde xed Sequential DASD 

Dir ec t Acce s s  Me thod, DASD 

Device Independen t Modul e 

Ass embl er-lan gua ge user s  can assembl e these roe s f unc tions directly 
in to their appl ica tion pr og rams ,  or the IOCS modul es can be ass embl ed 
s e :t;arat ely and catal o ged in to the sys tem r eloca table libra r y. The 
as sembl er a l so suppor ts PTMOD, ORMOD, and MRMOD. S epar a te ass embly of 
IOC S modules r equ ir es no additional main s tor a ge or additional 
execution over head in speed. Those modul es, shipped pre -a ssembled for 
IB M components, ca n al so be us ed by any oth er program, if appl icabl e. 
A s epar at e as s embly is pr efer abl e  for mos t  user s because : 

• P ro g r am ass embly and r ea s s embl y time is minimized. 

• Many IOCS modul es will alr eady have been a ssembled f or COBOL, PL/I 
and RPG programs. 

• Us e of pr ea s sembled IOC S modul es facilita te s program maintenance 
and s tandar d iza'tion. 

• The xxMOD macro defini tions jus t cit ed r equir e a subs tantial 
number of cyl inder s in the sour ce s ta temen t libra r y. 

The cor r es pondin g gener ated modul es or dinar ily require fewer 
cyl inder s in the relocata bl e  library. Thus, us er s may pr efer to 
re tain xxMOD ma cr o  definitions only on t he sys t em backup volume, 
ca taloging a se lec tion of g en er a ted module s  onto each opera tiona l 
vol ume. 

Dur in g each sys tem g ene ra tion and maintenance procedur e, sys tem 
libr aries ar e per iodicall y copied on to magne tic - tape r eel s ,  dis ks, or 
car d s to provide backup in cas e  of subs equent s pecifica tion err or s  or 
roa chine errors . Us er s may omit thes e ba ckup pr ocedure s, but the 
indica ted ma intenance procedures and any additional pr eca utiona r y  
:t;rocedur es desir ed by the us er s hould b e  followed. 

The following IB M S ys tem/ 3 60 Basic Progr ammin g Suppo r t Util ity 
Pr ogr ams may te r equ ir ed for sys tem gener a tion and should be ordered 
with the initial dis tr ibution vol ume, depending on the configura tion 
of the sys tem. Each BPS utility mus t be l oaded from car ds by a 
s e:t;ar at e IPl procedu r e. 
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• Di stribution Pro gram 

• Initia l i ze Di sk 

• Copy Di sk-to-Tape 
Restore Tape-to-Disk 

• Copy Dis k- to- Card 
Res tore Card- to- Disk 

• Initial iz e  Tape 

• Univers al C haracter 

3 6 0P-UT- 2 0 8 

3 6 0P-UT- 2 0 6  

3 6 0P-UT- 0 6 1  

3 6 0 P-UT- 0 6 2  

3 6 0P- UT- 0 57 

S et 3 6 0P- UT- 0 4 8  

• Initializ e  Da ta Cell 3 6 0 P-UT- 2 0 4  

8.  User s ar e encoura ged to pe rf orm a DSE RV or check a sys tem dir ec tory 
printou t  to det ermine the conten ts and size s of the sys tem libra ries 
dur in g sys tem genera tion. This procedure enabl es t he us er to 
determine that enou gh bl ock s  r emain for l inka ge edit a nd ca ta lo g  
procedures . A DSE RV requires the f oll owing cont rol s tatements : 

II JOB DSE RV 
II E XE C  DSE RV 

DSPLY ALL 
/ *  
/& 

A prin tout of the sys tem directory is provided automa tically 
fol lowin g a l inka ge edit with an OPTION CATAL s pecified or any // E XEC 
M AINT. 

9 .  The initial sys tem volume from IBM con ta ins the volume serial nurrbe r 
111111 . 

I f  the IBM -supplied volume is a t ape, the us er mus t initial iz e the 
dis k pack wit h  his vol ume s erial number bef ore res toring the ta pe t o  
the disk. The s tandard labe ls (DLBL and E XTE NT  s ta tements > s hown for 
the exampl es are adequate for sys tem genera tion. However, the E XTE NT 
s ta tement mus t  be ad jus ted to ref l ec t  the user ' s volume se ria l number. 

To use the s tandard label s  for configura tions with two dis ks , 
SYSLNK, SYS OOL, SYS 0 0 2 ,  a nd SYS0 0 3  can be ass i gned to the s econd disk . 
The s t andard l abel s  s hown in the followin g disc ussi ons a ss ume the VTOC 
to be on Cylinder 1 9 9  of the res idence v olume . Foll owin g sys tem 
generation, s tandard l abel assignmen ts should be se t tha t wi l l  be 
adequa te to s upport the use r' s ins ta ll a tion requiremen ts . 

The foll owing rul e s  must be o bser ved when exte n ts a re assigned t o  
Au to te s t  work fil es :  

• The e x ten ts f or IJSYS0 1 ,, IJSYSAT, and IJSYS LN mus t al ways be 
u niqu e,. 

• The ext ent for IJSYS AT and IJSYS LN mus t be on the same device but 
need no t be c ontiguous. 

• The extents f or IJSYSAT may be the same a s  those f or IJSYS 0 2  or 
IJSYS 03 . 

• When the job is to compile-and-execu t e, the ext ents for IJSYSLN 
must be dif f erent from tho s e  for IJSYS 0 2  or IJSYS03 . 
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1 0 .. standard la l::els ( OPI'ION STDLABEL ) have been def ined on the s ystere 
dis tributed by IBM f or SYSLNK and SYS0 0 1 . Appendix G dis cus s es t he 
format of t he suppl ied syst em volume . 

A reply of delete to the following mes sag e  will destroy the system 
res idence f ile unl es s it is encountered dur ing an allocate ( ALLOC) 
run :  

DOS SY STE M  RESIDENCE FILE 
4 4 4 4 A OVE RLAP ON UNEX PIRE D FILE 

The core ima ge l ibrary allocat ions on the IBM- supplied vol ume ( s) 
ar e not sufficient to contain all of the system cow.ponents on a 2 3 1 1 . 
The adequacy of allocations can be det e rmined t h rough the us e of 
Appendix G. Ref e r  to Appendix c for core ima ge phas e names, 
reloca table mod ule names, and sou rce stat ement ma cro names . Pha f-> e s , 
modu les , and macros are iden tified by component . 

Als o inclu ded in Appendix c are those statements .r·e qui red to 
linkage edit and del et e each component . 

1 1. If the installation- tailored s upe rvis or does not exceed the SEND 
add res s  of th e IBM- suppl ied sup ervisor, l inka ge editor , libra rian, and 
as sembler do not need to be linkage edit ed and cat aloged aga in to the 
core image lil::rary . 
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IBM BPS Utility Programs 

At the end of syst em generation , the us er is advised to copy the sys tem 
vol une for operati ona l volume backup.. To restor e the volumes to a disk 
pack, the I BM BPS copy and restore or the dis tri but ion program util ity 
programs should te us ed. The user should be familia r  wi th the BPS uti lity 
publi ca tions a s  li sted on the f ront cover of this pu bli cat ion . The 
f ol lowi ng cont rol informat ion must be inser ted in the program deck t o  
opera te these prog rams : 

Note : The cha nnels used by the BPS supervi sors are: 

Multipl exor ( channel 0 )  
Selector 1 
Selector 2 

Copy and Restore 

• T he following job control cards must be placed i n  the prog ram deck 
b efore the f ir st card containi ng a D i n  Column 7 3 .  

Copy D isk-to-Tape or card Uti lity Programs 

/ /  JOB CDSK{�} 
/ /  VOL SYSI PT 1 UI N 
/ /  DLAB ( must describe the format one label for S YSRES in the 

SYSRES VTOC ) 
/ /  XTENT 
/ /  CONFG 0 01 
/ /  ASSGN 
/ /  ASSGN 
// ASSGN 
/ /• ASSGN 
/ /  ASSGN 
// DATE 
/ /  EXEC 

SYS IPT., X I cuu ' I dd 
SYSOPT,, X ' cuu' , dd , X ' ss ' 
SYSRDR, X f cuu . ,, dd, X .  ss I 
SYSLST, X ' cuu ' ,, dd 
SYS LOG,, X '  cuu ' ,, dd 
68 1 1 0  

R es tore Card or Tape- to-Disk Util ity Programs 

/ /  JOB R{��}DSK 
/ /  CONFG 0 0 1  
/ /  ASSGN SYSI PT , X ' cuu ' , dd ,X ' ss '  
/ /  ASSGN SYSOPT,, X .  cuu . I dd 
/ /  ASSGN SYSLST., X ' cuu '  ,, dd 
/ /  ASSGN SYSRDRI X .  cuu . I dd 
/ /  ASSGN SYSLOG , X ' cuu '  , dd 
/ /  DATE 68 1 1 0  
/ /  EXEC 

Not e : For the BP S des cription ( dd )  parameter see Appendi x F .  

• The following uti li ty modifier ca rd must be placed in the program deck 
b ef ore the first card conta in in g  an E in Col umn 73 . Thi s  card i s  us ed 
onl y  for the copy prog rams and wust be omitt ed from the program deck 
f or the restore program . 
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/ / bUCR.bTF I A= ( 1 60 0 )  ., N= ( 1 )  I OL, IPL, LOG 

The Copy Disk to Card and Restore Card to Dis k pro gr ams have the 
a bility to be re started i f  requir ed .  Ref er to the BPS DAS D utility 
p ubl ication r eferenced on the f ront cover of t his pu bl ication . 

Note : In this control card b indicat es one blank s pace .• 

Th e  followin g operat in g  procedur es ar e r eq uir ed for running the 
IBM - s uppl ied utili ty ob ject prog rams :  

1 .  Ready t he necessa ry I/O units . 

2 .  set t he consol e swit ches as foll ows : 

a. ROS CONTROL, RATE , ADDRESS COM PARE , and CHE CK CONTROL TO PROCE SS. 

b. The three Load- Un it switches to the a ddress of the card reader 
used for loading the prog ram. 

3 .. Loading of the util ity pro gram . 

a. Check t he precedin g  un its and setting s ;  then pre ss the 
System-Re set key. 

h. Place the ob ject deck with cont r ol car ds in the r eader hopp er .  

c .  W hen the reader unit i s  ready., p r e s s  th e consol e Load key . 

Distribution Program 360P-UT -208 

The distr ibution p ro gram can be us ed to copy a DOS s yst em to tape for 
bac kup . The resul ting tap e is a s el f  l oadin g  tape that is similar to the 
IBM-s uppl ied sys tem tape . The only dif f e r ence in the tapes is in the 
conte nts of the syst ems . The tape produced by this program has the 
followin g  format :  

• I PL 

• Initial ize dis k program 

• Tapema rk 

• IPL 

• Restor e  program 

• F il e  identificat ion r ecord 

• F il e  label information 

• D isk f il e  ( DOS system) 

• Tapemark 

W h en r e stored to a dis k pac k., this tape will not onl y restor e t he system 
as it was copied, tut will al so initializ e the pack to which it is bein g  
copie d .  The instructions f or re storing the system to a dis k  are the same 
instr uctions for r estoring the IBM -supplied s yst em to a disk paCk be for e 
performing syst em generat ion . 
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COPYING A SYSTEM TAPE TO DISK 

To cx:> py a DOS sys tem to ta pe :  

• Mount the D OS sys tem and a tape . 

• T he f o llowin g jot con trol car ds mus t be plac ed in the pr ogram deck 
b e tween the ca rd s containing ID numbers C 20 8  and D208 in col umns 73- 76 : 

• Pla ce the d eck in the ca rd rea der . 

/ /  JOB DISCPY 
/ /  DATE 681 1 0  
/ /  ASSGN SYSLOG, X ' cuu ' , dd 
/ /  ASSG N SYS LST. X ' cuu ' ., dd 
// ASSGN SYS O O O , X ' cuu ' , dd ( disk ) 
/ /  ASSG N SYSOOl, X ' cuu •  , dd [ , X ' s s ' ] ( t ape) 
/ /  CONFG 0 0 1  ( optional , 1 6K as sum ed ) 
/ /  EXEC 

Note : For the BPS de scrip tion par ame ter C dd )  see Appendix F.  

• The fol lowing utility modifie r card rous t be place d immediatel y  
f ol lowing t h e  program deck : 

/ / bUDSb' fiel d on e of forma t 1 DAS D f ile label 4 4 -chara c te r s ' Col . 5 3  

• D ia l  on t h e  cons o l e  the addr es s o f  t he car d  r eader . 

• C heck the units and s e ttin gs ;  then pres s  the Sys t em- R es et k ey .  

• Pr e s s the console load key. 

• W hen the Wa it ligh t come s on , press Star t and EOF on the car d r eader . 

RESTO RING A SYSTEM TAPE TO DISK 

The I BM- supplied sys tem r e sidence tape mus t  be copied onto a disk pack 
bef cr e s ys tem g eneration can be p er formed . The pack that is to contain the 
system mus t be ini tia lized with a volume labe l and a volume table of 
contents ( VTOC ) . I f  the disk pack is not initia liz ed or if th e VTOC is not 
a t  cy linder 1 9 9., the pack mus t  be initialized . 

INITIA LI ZE DIS K 

The fol lowing ins t ruc tions and con trol ca rds wil l a l low the use r to 
proper l y  initia lize his dis k :  

• Moun t the dis tribution ta pe . 

• Place the following control ca r ds in the car d  r eader , in the s equ ence 
s hown :  
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' 

Car d Col . 1 

Car d 1 

Car d 2 

Car d 3 

Car d  4 

Car d 5 

Car d  6 

Car d 7 

Car d 8 

Car d 9 

l 
// JOB INTDSK 

// DATE yy ddd yy = 0 0  to 9 9  decima l  
ddd = 0 0 1  t o  3 66 de cimal 

// ASSGN SYSOPTI X' cuu ' , Dd 
cuu = channel and unit of disk drive 

Dd = D1 for 2 3 1 1  or D3 for 2314 

// ASS GN S YSLOG , X ' cuu ' , C1 
cuu = channel unit 1 0 52 

// EXEC 

// UIDbi R , C1 

// VTOC STRTADR= ( 01 9 9 0 0 0 ) , EXTENT= (y)  

VOL 1nnnnnn 

// EN D  

y = nurrber of t racks al lotted 
to VTOC in decima l  ( 1- 1 0 ) . 

nnnnnn = Vol ume ser ia l  number 
Columns 4 2- 5 1  ar e r es erved for us er ' s  
identifica tion . 

• Dia l on the consol e the addr ess o f  the tape unit containing the 
d is tr ibu tion tape into the CPU load addr e s s  switches . 

• Pr ess Load . 

• When the Wait light comes on , pr ess S tar t and EOF on the card r eade r .  

• The message EOJ wil l  b e  pr inted on the 1 0 5 2  pr inter - ke yboard when 
initial i za tion is comp le te . The sys tem can then be copied on the J isk . 

BYPASS INITIALI ZE DISK 

If th e disk ha s pr evious ly been proper ly initial iz ed , the Initial iz e Disk 
proce du r e  can :be omitt ed and the fol lowing procedur e per f or med to bypas s 
the ini tiali ze dis k r outine : 

• Nount and r ead y the dis tri bution tape . 

• Place the f ollowing c ontr ol cards in the car d r ea der in the seque nce 
s hoTNn: 

Car d Col . 1 

t 
Car d 1 // JOB INI'DS K  

Card 2 // DATE yy ddd yy = 00 to 99 decima l 
ddd = 0 01 to 3 66 decimal 

Car d 3 // ASSGN SYSLOG , X ' cuu • , C1 

Card 4 // LOG 
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Card 5 

Card 6 

// ASSGN SYSIPT, X ' cuu ' , T z [ , X ' 9 0 ' ] 
cuu channel and unit 

z = 2 for 9- track tape 
z = 1 for 7- track tape 

The X ' 9 0 ' entry is 
requir ed if z = 1 .  

/ /  FILE S SYSIPT, 1 

• Dial the address of the tap e dr ive containin g the dis tribution tape in 
the CPU l oad addre ss swi tches. 

• Pre ss Load . 

• W hen the W a it light come s on, ready the card reader containing the 
con trol card s by pre s sing Start and EOF .  

• The tape wil l forwa rd-space pas t  the init ializat ion pro gram and the 
f oll owing mess a ge will appear on SYSLOG : 

o o o c  
4 0 0 0A 

RESTORE A SYSTEM TAP E TO DISK 

Fol lowing initial iz ation or bypassin g  initializa tion of the dis k pac k, the 
IBM-s uppl ied sys tem tape can be res tored to dis k by this procedur e :  

• Do no t rewind the dis tribu tion ta�e . 

• Clea r the card reader. 

• Place t he foll owin g control car ds in the card reader :  

Car d Col . 1 

Card 1 

Car d 2 

Card 3 

Card 4 

Card 5 

Card 6 

+ 
// JOB DISRST 

// DATE yyddd yy = 0 0  to 9 9  d ecimal 
ddd = 0 01 to 3 66 decima l  

// ASSGN SYSOOO, X ' cuu ' , Dd 
cuu = channel and unit of 

the initializ ed dis k  
Dd = D1 f or 2 31 1  o r  D3 for 2 3 1 4  

// ASSGN SYSL ST, X ' cuu ' , L1 

// ASSGN SYSLOG, X ' cuu ' , C 1 

// EXEC 

• I PL f rom the dis tribu tion tape and pr es s  Load on the consol e .  

• W hen the W ait light comes on, ready the card reader b¥ pr es s in g  Star t 
and EOF. 

• The foll owin g mes s a ge appear s in SYSLOG : 

4 4 4 4 A 

Type in 4 � , and press I NTERRUPT to continue . 
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I • I f  the message END OF VOLU ME ON SYS IPT 3 7 7 7 A  occurs whil e  r es tor ing a 
mul tivolume file , ready the nex t r eel on SYS I PT  r epl y  2 2  and pre s s  
in ter r up t  t o  continue . Thi s  messag e  wi ll not b e  encount ered if  t he 
s econd volume of a two-vol ume system dis tr ib ution i s  mounted on an 
a l terna te dr ive a s signed to SYS0 0 2 .  

// AS SGN SYS0 0 2 , X ' cuu ' , TZ 

• W hen the job is finished , the following mes s age is printed on the IBf'J 
1 05 2  Printer-K eytoard and the dis k  ra ck is ready for sy s t em  gener ation : 

DOS SYSTE M  RE SIDENCE F I LE  
nnnnnn RECORDS RESTORED FOR ABOVE FIL E  
3 0 07 
END OF JOB 
3 0 0 8  
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Macro Instructions for Generating a Supervisor 

U s i ng  t he IBM- s uppli e d  vol um e ,  eac h  in sta lla tion norma lly g e ne rates a more 
eff ic ient supervi sor usi ng the supe rvi s or generat i on macro instru ct ion s .  
The macro inst ru ct ions des cr ibe the machine c onf ig ura tion , s ta ndard I/O 
a s s ignmen t s , a nd s ta nda rd proce s s i ng opti ons . 

Th is section de f i ne s  the te n rra cro i ns tructi ons and their paramet e rs 
requi re d t o  genera t e  an instal l at ion-t a i lor ed su pe rv i s or f or the Di s k  
Opera ting System. Figure 4 is a con sol ida ted l i st of the supervi s or 
gen eration macros d i sc us s ed . 

RULES FOR USING SUPERVI SOR GENERA'I'ION MAC ROS 

1.  Th e a s s umed val ue for a n  omitt ed paramet e r  i s  unde rli n ed in t he 
fo l lowing discus s i on a nd i n  Figur e  4 .  F igure 5 shows devi ce type 
co d e s  to be u sed f or system g e ne rat i on .  

2 .  Ma ter ia l enc losed i n  braces { } i ndi cat es a programmer o pt ion . On e  o f  
the enclos ed valu es must be s el ected b y  the progra mme r .  

3 .  Bra cket ed operan ds a r e  opt ional , e . g . , [ n ] . 

4 .  Re {: lace the l etter !! i n  a {:a rarnet er with a deci mal number . 

5 .  The name f i el d  must be bl ank . The opera tion f i e ld a lwa ys conta i ns the 
mn emonic opera ti on c ode . The operand f i eld cont a ins t he p aramet er s . 

6. Sever a l  pa rameters ma y be i nc luded on one l ine for al l m a cro s . 
Se {:arat e  ea ch paramet er w ith a comma . No embedded bla nks a re 
permi tted . Conti nua ti on c a rd s  a re permi tted ( nonblank cha ra ct e r  in 
column 72 ; the cont inue co lumn is c o lumn 1 6) . 

7. In the expr e s si on X ' c uu ' , re p lace cuu with the hexadecimal number for 
channel a nd uni t. 

8. The macro s must be i ss ued i n  the f o l lowi ng s equ en c e :  S U PVR, CONFG, 
STDJC, FOPT , PI OCS , ALLOC , IOTAB , DVCGEN , A SSGN , SEND . 

9 .  Th e DVCGEN ,  ASSGN, an d ALLOC macros are not requ i red . They are 
spec if ied i f  input/output tabl e s  ( DVCGE N )  a re bei ng s pe ci f i ed , i f  
stan dar d assignments (ASSGN) a re bei ng made or i f  storage is a l l o cated 
( ALLOC) for MP S at system gen erat ion time . 

1 0 .  An END card and a / *  car d must follow the SEN D ma c ro i ns tructi o • .  

SUPERVI SOR 

SUPVR This macro in str uct ion a nd i t s  pa ra me te rs defi ne the 
system as di s k  res i de nt and it s abil ity to p er form 
mult iprogrammin g ,  t-UC R or Te le proce s s i ng .  
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Param et er s  f or SUPVR 

• 

SYSTEM=DISK 

MPs={�} 

TP={ BT��} 
_QTAMn 

l NO { 
1 4 1 2  

MICR= 1 4 19 
14 1 9 D  

AP={ NO} 
YES 

E U= { NO } 
YES 

Alway s us ed with the SUPVR ma c r o  i nstructi on. 
�YSTEM=D I SK is a s sumed i f  th is pa rame te r is omitt ed . 

Spe c i f y  i f  th er e i s  to be multiprog rammi ng s upport . 
Whe n YES or BJF i s  s pe ci f i ed t he sy s t em  gen erated i s  
capa bl e o f  s uppor ting two foreg round prog rams . YE S 
or BJF must be s peci f i e d  i f  TP=QTAM . When BJF is 
specif ied, hatched job environment wi l l  be s uppo rted 
f or both f oreg round pa rt it ions . Mu lt ipl e 
commun ica t ion r eg ions a re generated only if BJF i s  
s pe ci f i ed .  MP S=YE S  i s  imp l i ed i f  MPS= BJF is 
s upp l i ed . 

Specify if T el epro c e s sinq support i s  desi red a nd i f  
so , wheth e r  Bas i c  or Qu eu ed AccPs s Met hod ( BTAM o r  
QTAM ) is des ir ed . When QTAM i s  s peci f i ed , svc 
s upport f or BTAM i s  a l s o  i ncluded . n i s  the ma xirr.um 
number of QTAM mes s age proces s i ng programs in the 
sys tem at one time . n may have a ny va lue f rom 2 to 
1 2 .  

Speci f y  i f  the su pe rvi sor i s  t o  support magnet i c  ink 
character r eaders . If b ot h  1 4 1 2 ' s  a nd 1 4 1 9 ' s  a r e  
pre sent, indi cate 1 41 9 .  I f  1 2 5 9 ' s  a re to be 
supported , a ls o  i ndi cat e  1 4 1 9 . 1 4 1 9D in d i cates D ual 
Addr e s s  Adapter 1 41 9 ' s .  I f  1 4 1 2 /1 4 1 9 ' s  a re attached 
to the mu lti plexor channel , t h e  PIOCS param et er 
BMPX=YES is not supported . 1 4 1 9  s upport gives 1 25 9  
ca pa bi li ty. 

Spe c i f y  i f  th ere is to be multita sking support . 
Mu ltita s king a l lows the ex ecut ion of mor e  t han on e 
pro gram within a partit ion . MPS=YE S a nd WAI TM= YES 
a re a s sumed i f  AP= YES . 

Spe c i f y i f  the IB M 1 4 0 1 / 1 4 4 0/1 4 6 0  Emul ato r  pro gram i� 
to be ex ecut ed . The MO DEL ope ra nd i n  the CONFG macr< 
ca n be MODEL= 2 5 ,  or MODEL= 3 0  for I BM Mode l 2 0 2 5 , a nd 
it mus t be MODEL= 3 0  and MO DEL= 4 0  for IBM Mo d el s 2 0 3 0  
and 2 0 4 0 ,  r e spectivel y • 

C ONFI GURATI ON 

C ONFG This macro in struct ion and its parameters defi ne the 
s ys tem c onfigurati on and can be used to s pecify 
gen erat ion o f  opt iona l s u pe rvi s or s erv i ces . If the 
a s s ume d options are a l l  sa ti sfactory , the only ent ry 
requi red i s  the CONFG macro it s el f  w ithout an)' 
par amet er s . 
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Param eter s f or CONFG 

{ 3 0 ) 
MODEL= nn J S pecify the mod el number of the system ( nn= 3 0 ,  4 0 ,  

etc ) . I f  MICR suppor t i s  required on a Mode l 6 5 , 
MODEL= 6 5  sh ou ld be i ndi cat ed for max imum per fo rman ce . 
I f  1 4 0 1/1 4 4 0/ 1 4 6 0  emula tor progra m s upport i s  d es i red 
f or the : 

• I BM Mo d el 2 0 2 5 , spe c i f y  MODEL= 2 5  or MODEL= 3 0 .  

• I BM Mo del 2 0 3 0 , s pecify MO DEL= 3 0 .  

• I BM Mode l 2 0 4 0 , s pe ci fy MO DEL= 4 0 . 

S P= {Y��} Specif y i f  the s t orage prot e ct ion f eature i s  
ava il abl e  t o  the system . Y E S  i s  a s s umed i f  th e 
MP S= YE S  or MP S=B JF parameter i s  sp eci f i ed in t he 
SUPVR ma cro . 

DEC={Y��} Specif y i f  the deci mal f eatu re is pr es ent . 

FP={Y��} Specify only i f  the f loat i ng point f eatur e is 
pres ent . 

TI �.ER= { Y�� } 
S pec ify if the t i me r  f e atu re is pres ent . 
specif ied , GE TI ME s uppor t  i s  provided . 

I f  YES i s  

JOB C ONTROL OPTION S 

STDJC Th is ma cro instru ct ion and its pa rameters spe c i f y  the 
sta nda rd settings f or j o t  contr o l .  I f  the a s s umed 
opt ions a re a ll s at is f a ct o ry ,  t he only entry r equir ed 
is t he STDJC ma cro in str uc tion i tse lf , wi thout a ny 
parame te rs . Thes e s t andard opt ions can be loca l l y  
overr idden by an OPTI ON sta tement . 

Param eter s f or STDJC {YES } 
DECK= NO 

{YES } LIST= NO 

S pe c if y  i f  language t ra ns l at ors are to output o bj ect 
modul es on SYSPCH . 

S p ec ify if l an guage tra n slator s a re to wri te s ource 
mod ule li s ti ngs and di agno sti c s  on S YS LST . 

L ISTX=
{

Y��} Spe cif y  i f  comp il er s  are to wr i te hexadecima l  ob j e ct 
mod ule li sti ngs on SYSLS T .  

SYM= 
{

Y�� } Specif y  i f  a s s emb ler is t o  output symbol tabl es on 
SYS PCH . SYM=YES must be speci f i ed i f  the PL/I 
c ompi le r i s  to prod uce a symbol an d o f f s et table 
l is t in g . 

{YES } 
XREF= NO S pe c i f y  if a s s emble r is to writ e symbol ic 

cro s s- refer en ce l i sts on SYSLST . 
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ERRS={Y�} Specify i f  comp iler s a r e  to summa ri ze a l l e rrors i n  
source prog rams on SYSLST . A s s embl er an d PLI I a lways 
as s um e  ERRS= Y ES . 

{4 8C t 
C HAR SET= 6 0cf Spe c i fy e ither the 4 8 - or 6 0 -c ha racte r  set f or PLI I 

tra ns lat o r  i nput on SYS IPT . 

{YES } LOG= NO 

{YES} DUMP= NO 

Specif y  f or a li s ti ng o f  all contro l s tat ements on 
SYS LST . LOG=NO s u ppr es s es the listing o f  all job 
control s tatement s on S YS LST . 

Specify i f  a dump o f  the r eg i s te r s  a nd ma i n  storage 
is t o  be writt e n  on S YS LST i n  t he event of an 
abnormal pro gram end ,  cancel , or prog ra m check. 

LI NES={�} Specify the number of l i nes per page on SYSLST . The 
minimum is 3 0 :  the maximum i s  9 9 . { MDY} DATE= D MY Speci f y  the f ormat of t he dat e MDY=mont h/ day/y ear . 
DMY=day/month/y ear . 

OPT IONAL FEATURES IN THE SUPERVI SOR 

FOPT This mac ro a nd its paramet ers s pecify add it ional 
opt ional f ea tur e s  tha t  can be i nc luded i n  the 
supe rvi s or. 

Paramet ers f or FOPT 

Spe c i f y i f  e xternal interr upti ons ( e xcept ti me r) can 
be h a nd le d  by problem p rog rams . I f  YES is spec if ied ,  
t he fa cil ity i s  ava ilable to a l l prog ra ms i n  MP S .  
The Ta pe Compa re ut i lity p rogram r equires OC=YES . 
YES is r equir ed if emul a to r  program opera tor s e rvi ces 
a re to be reques t ed t hrough t he I NTERRU PT k ey .  

Spe c i fy i f  the interva l  timer ca n be ha nd led by 
prob lem prog rams . When int erval t imer fa cil it ies are 
avail a bl e  ( i . e . , IT=BG , F1 or F2 ) T IMER=YES i s  
a s s umed f o r t h e  C ONFG ma cro . T imer support i s  
ava il a bl e  t o  onl y  o n e  program i n  MP S . Q TAM re qui re s 
Fl . 

P C= {Y��} Specify i f  a us er program chec k routi ne wi l l  be 
I nc luded i n  s upplied s u pervis or becau s e QTAM, 
FORTRAN , B a s ic FORTRAN , COBOL , PL/I , RPG , a nd 
Autote s t  re qui re PC=YE S . 

us ed. 

TEB={N�} Spec i f y  if ta pe e rror s tatisti cs are to be 
accumu lat ed a nd logged whe re n is t he n umber o f  tape 
dri v es an d/or tap e car tr id ge r ea de r s  atta ch ed to the 
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sys t em . Allow extra TEB s  for po s s i b le f uture 
e xpa nsi on of the s ys t em .  Th e m ax imum number is 2 5 4 . 

f NO } 
SK SEP= ) YES Spe ci f y  i f  SEEKs are to be s eparated f rom the 

� n r em a in der o f  channel programs . Seek s e pa ra tion 
a l lows othe r  devi ce s on th e channel to ne acce s s ed 
( in cluding ot her s eeks ) du ring t he s eek . YE S 

i ndicat es support for a l l DASD type devi ces s pe ci f i ed 
by the DV CGEN mac ro at s ys t em generat ion time . n i s  
t h e  num ber o f  DASD devi c e s  to b e  supported a nd ca nnot 
be le s s  tha n  the numbe r of DASD d ev i ces speci f i ed at 
sys t em  gen eration . The ma ximum i s  2 5 4 .  

CE={Y�� } 
n Spe ci f y  th e n umber of byte s to be a l located to the 

cus tome r e ng i ne e r  s ervi cea bi l ity rout in es . The 
min imum n umber of bytes that c a n  be s pe ci fi ed f or n 
i s  6 0 0 .  For the actu a l  number o f  bytes all o ca t ed see 
Appen d ix G .  

Spe c i f y  i f  th e Physi cal Tr an s i ent Ove r la p  ( PTO) 
f eature is t o  a l low the syst em t o  s el ect tasks whil e 
Fet ch is r ea d in g  a f etc hed ( or loa ded ) pha s e  f rom the 
s ys tem re s i d e nce f i le ,  or whi l e  I/O operat ions ar e 
being p er formed dur ing E rror Recove ry P rocedures 
( ERP ) . Thi s  ove rlap a l l ows in cr eas ed t hroughp ut . 

MPS =YES or BJ F  must be speci f i ed . 

CBF={ N�} S pe c i fy I/O requests a r e  t o  be bu f f er ed un der the 
f ol l owing condition s :  

CCHAI N= {Y��} 

1 .  T h e  a ctual record to be wr i tte n  doe s  not e xceed 
8 0  cha ra cters . 

2 .  Data or command cha i n i ng i s  not per fo rm ed .  

3 .  Th e  CCB a s sociated wi th th i s  ope ra ti on d oe s  not 
indicate t he accept an c e  of unrecov era bl e I /O 
error s ,  po sting a t  device end , or use r  e rror 
routi nes . 

4 .  The CCB does not request s ens e in format ion . 

Cons o le buf f e ri ng a ll ow s  overl ap of CPU pro ces s ing 
with wr ite operat ions to S YSLO G by sati s f yi ng th e 
reque s tor ' s  WAI T immedi a te l y ,  ra the r  tha n at I/O 
completion time .  When this opt ion i s  s el ect ed ,  the 
number of CRANQ entr i e s  should e xceed the numb e r  of 
CBF e ntri e s  so that the bu f f ering process i s  not 
boun d  by the number o f  CHANQ e ntrie s .  If the a s s umed 
opti on is ta ke n  f or CHANQ and CBF is s el ect ed, the 
num ter of CHANQ entr i e s  wi l l  be a s sumed to be six 
more tha n th e CBF e ntry . Numbers 1 through 9 a re 
val id , an d on e is a s s um ed if the ope ran d i s  inval id . 

S pe ci f y  i f  cowmand chai ning su pport for r etry on I /O 
oper at ion s i s  to be han d l e d .  Whe n c omma nd cha i ni ng 
a nd a n  e rror occurs , CC HAI N a l l ows the us er to r etry 

. at t he l a st CCW exe cute d . Norma l retry would return 
to the f i rst cc w in the channel program . To ma ke us e 
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TRK HLD=n 

AB= { NO} YES 

of thi s o�ti on th e use r  must have the a ppropr iat e bit 
s et in the CC B .  CCHAIN=YES mus t  l:e s p eci f ied i f  da ta 
or command chai ning o f  I BM 2 4 9 5  Tape Ca rtri dge Reade r 
i nput i s  �erf orrr.e d .  
Spec ify i f  t he tra c k  ho ld f unc tion i s  to be 
s up ported . Whe n  proces s i ng s equent ial disk wo rk f il c s 
or updat es to d irect a c c e s s  f i le s , s peci f y  i f  a h o ld 
is to be p la ced on the t ra ck of the r ecor d  bein g 
read . The ho l d  prevent s a nyone e lse that i s  u �ing 
t ra c k  h o ld f rom a cc e s si ng that track . The ma x i rrum 
num.ter of t ra c ks that can l::::e h e l d  at on e t i me is 2 5 5 .  
The defa.ult i s  1 0  i f  n i s  an i nva lid pa ra n:eter 
(nonnume ri c or outs i de the range 1- 2 5 5 ) . MPS =YES or 

BJF must be spec i f i ed if TRKHLD= n .  

Specify i f  t he a bnorma l termina t i on exi t f uncti on i s  
to be sup�orted . The a bnomtal terminat ion exit 
al lows t he u s er to exit to a us e r ' s  rout ine be for e an 
a bnormal end of job ca uses a prog ram to be ca nc e l led . 

WAITM={ NO} YES S p e c i fy if t he mul t iple wa it f unc ti on i s  to be 
s upported . Thi s fu ncti on al lows the us er to u s e  the 
WAIT M ma cro to wa it f or one of a numbe r of eve nts to 
occ ur. WAITM=YE S i s  a s s umed i f  AP=YES . 

* DASDFP={��, n , )2 31 1}) � 
) 2 31 4  
� 2 3 2 1  

S p ec i fy i f  s up ervi sory DAS D f i le protecti on i s  
ha nd led whe re n , n i nd i cat e s  the range o f  chann el s to 
which DAS Ds may be atta ched . Eithe r 2 3 1 1  or 2 3 1 4  
i nd i ca te s  f i le pro tecti on for both a nd 2 3 2 1  i nd i c at es 
f i l e  prot ect i on f or 2 3 1 1 ,  2 3 1 4 , and 2 3 2 1 .  I f  2 31 1 , 
2 31 4 ,  or 2 3 2 1 ar e omi tted , both 2 31 1  a nd 2 3 1 4  a re 
a ss ume d .  DASDFP prevents the us er from writ in g 
out s ide t he extents of h i s  f i le i n  case of prog ram 
e rror. E xt e nts a re prot ect ed to t he n earest cyl inder 
ex cept for 2 3 2 1 ,  wher e the y are prote cted to the 
nea re s t  head ba nk. Thi s f eature do es not prot ect t he 
f i l e from bein g  overwr itte n .  

S p e c i fy i f  sy stem inp ut and s ys tem output ( SYS�Da , 
SYS IP T , SYSLST , SYSPCH ) f i les may be a s s ign ed to a 
2 3 1 1  or 2 3 1 4 . Specif ica t i on of e ithe r g i ve s  s upport 
f or both . I f  MPS=BFJ i n  the S U PVR ma c ro , thi s  
parameter s up�o rt s  f oreg round logical u n i t s  when 
runn in g  in hatched mode . If the emu la t or prog ram 
paramete r  SY S I0= 2 2 2 or SYS I0= 3 3 3  is in dicated, a 
val u e  mus t  be spec i f ied for SY SF I L .  

n 1  = r es idual capac ity f o r  beg inning o f  o pe rator 
noti f i cati on when S YS LST as s igned to dis k .  
1 0 0 �n 1� 6 5 5 3 5 . If n1 is omitted , 1 0 0 0  i s  
a ss umed . 

n2 = r es idual capac ity for beg i nni ng of o pe rat or 
noti f i cati on when SYSPCH as s igned to disk . 
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1 0 0 Sn 2 S6 5 5 3 5 . If n2 is omitt ed, 1 0 0 0  i s  
assum ed . 

* Va li d  when 2 4K byte s of ma i n s to rage a re ava i l a bl e .  ( S ee PL/I va ria nt f or 
th e conditions go vern ing logica l units ass igned t o  a disk . )  

N ot e :  Inf ormat ion on the ma cro in s tr uction s STXI T ,  EXI T ,  a nd SETIME is 
c onta ined in t he Supervisor an d Input/Output Ma cro s pub li ca ti on. 

P HY S I CAL IOCS 

PI OCS Thi s  ma cro i ns t ru cti on and its param et er s d e f in e  
t he con f iguration requi rements t o  b e  s upported by 
physi ca l IOCS. If t h e  as sumed opt ions ar e all 
s at is factory , the on l y  entr y requi red i s  th e P I OC S  
ma c ro its e lf , without any parameter s . 

Pa ramet e rs f or P IO C S  

A LLOCATE 

{YE S} 
SELCH= NO Spe ci f y  i f  s e lect or chann els are att ached to the 

sy stem . 

S pecify i f  burst mod e d ev i c es will be suppo rted on 
mul t ipl exor channel . I f  YES i s  s pe c if i ed , 
unbuf f ered dev i c es w i l l  not mult ipl ex . I f  
1 4 1 2/ 1 4 1 9 s  a r e  a tta ched to multi ple xor cha nne l ,  
BMPX=YES i s  not s u pport ed . 

C HANSW={ RWT��} 
TSWTCH S p ecify i f  cha nnel s wit ching t ap e  control un it , 

RWTAU = 2 4 0 4 or 2 8 04 , TSWTCH = 2 8 1 6 . If eith e r  
2 4 0 3  or 2 8 0 3  and 2 8 1 6  i s  s p ec i f ied, RWTAU m u s t  be 
s pe ci f i ed .  I f  a 2 8 0 4  i s  s pe c i f ied, RWTAU must be 
speci f ied . I f  a 2 81 6  i s  spec i f ied , TSWTCH must be 
s pe ci f i ed . •  

TAPE=r� } 
, 7 / I ndicat es requ ired t ape P IOCS s u pport . 

9 = ni ne t rack only . 

7 = s eve n or ni ne t rack .  

N O  = N o  t a pe driv e s  attached . T his is t he a s s umed 
val u e . 

A lLOC F1=nK, F 2=nK S p e c i f i e s  storage pa r ti tioni ng MP S ,  whe re n must 
be a mu lti ple of 2 .  Th is ma cro is opt ional . Mos t  
I BM compon ents r equ ire 1 0 K  bytes o f  ba ckgro und 
a rea . F oreg ro und ar ea must be a min imum of 1 0 K  t o  
a l low BJF proces s i ng . 
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I NP UT /OUTPUT TABLES 

I OTAB Thi s mac ro i ns t ru ct i on and its paramet ers d e f in e  
t he ar ea for the nec e s sary device ta b les f o r  the 
s ys tem. I f  the as s u med opt ions are all 
s at is fa ctory t he only e nt ry requi red is the IOTAB 
macro i ts e l f  wi tho ut an y pa ra meters . 

Param eter s for I OTAB 

Specify the number o f  logica l unit bloc ks ( LUB s )  
f or prog rammer uni t s , i . e . , t h e  number o f  s ymbol ic 
pro grammer logica l u nits ( SY S O O O- SYSnnn) . The 
minimum val ue genera ted i s  1 0 .. The ma xi mum va lue 
g e ne rated is 2 2 2 . 

Fl PGR={�} Speci f y  the number of s ymbo l i c  un it s  o f  t he cl a s s 
SYS nnn for Fl . Val i d  only f or MP S .  O the rwi se 
ze ro i s  a s s umed . Th e max imum val ue is 2 2 2 . 

f 5} 
F 2PGR= t n  

JI B= { � }  
Speci fy the number o f  s ymbo li c  uni ts of the c la s s  
SYS nnn f or F2 . vali d only f o r  �ws � Otherw i s e  
z ero i s  a s sumed . T h e  ma ximum va lu� i s  2 2 2 .  

S pecify the n umber o f  j ob inf ormati on b loc ks f or 
the system ( JIB s ) . One i s  required for ea ch 
logica l  unit t empora ri ly re as s ig n ed by a // ASSGN 
s ta tement that d if f e r s from s ta ndard s ystem 
a s sig nment ( i . e . , es t ablis hed by the operator at 
IPL t im e ) . One JI B i s  requi red f or ea ch a lt e rnate 
logica l unit ass ig nment . One J IB is r equ ir ed for 
each open 2 311 e xten t with the DASD f i le protect 
f eature e xcept f or s ys t em input/output ext ents . 
Two J I Bs are r eq uir ed f or each open 2 3 21 exten t  
wi th the DASD f i le prot ect f eatur e .  T he mi nimum 
va lue generat ed is 5 .  Th e max imum val ue gen era ted 
is 2 5 5 . 
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{ 6 or 6 + CBF } 
C HANQ= n S pecify the number o f  entr i e s  i n  the cha nne l 

queue . The roi ni mum value g en erat ed is 6 .  I f  t he 
assumed opt ion i s  to be ta ken a nd CBF i s  to be 
s pe ci f i ed ., the a s sumed option wi l l  be s ix more 
t han the CBF ent ry .  The num be r  o f  t he chann el 
queue sho ul d exc eed the tota l number of I/O 
re que s ts the us e r  wis hes t o  a c cumulate 
s imul tan eo usly . The start I /O c omna nd s f or a l l  
cha nne ls a re s t ored i n  t his qu eu e .  T h e  max imum 
value is 2 5 5 . 

I ODEV={1� } Specify t he number of I/O d evices attach ed to the 
system. The maximum i s  2 5 5 . The mi ni mum va lue i s  
5 .  

Note: The sum of BGPGR + Fl PGR + F2PGR LUB' s must not ex ceed 2 2 2 . 

I NPUT /OUTPUT UN ITS 

DVCGEN T his ma cro instruct i on and its pa rameters define 
the phy si cal i nput and output units atta ched to 
the s ys t em . T h is ma cro i ns t ru ct ion is opt ional . 

Param et ers for DVCGEN 

CHUN=X ' c uu • Speci f y  the hexade ci mal number o f  the chann e l  a nd 
un it for t he dev ice .• 

DVCTYP=x xxxxx S pe ci f y  the devi ce ty pe . Figu r e  2 contain s  the 
co des for ea ch I B M- supported devi ce .  { NOt 

CHANSW= YESf Speci fy i f  t he d evice i s  a tta ched to more than one 
se lector channe l .  I ndi cates i f  the device can be 
switched ( IBM 2 8 1 6 , 2 8 0 4  or 2 4 0 4  ava i l abl e ) . 
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MODE=X ' s s '  1 .  2 4 0 0 T 9 . MODE is us ed t o  s pecify t he tap e 
mo de . X ' C O '  i s  the defa ult va l ue . 

Ru les f o r Us ing DVCGEN 

2 .  2 4 0 0T 7 . MODE i s  used t o  spec i f y  the ta pe 
mode. X ' 9 0 '  is the d e f au lt v al u e . 

3 .  2 7 0 2 .  MODE desi gnates t h e  S ADxxx comma nd . 
X ' O O ' is t he default va lue . 
X '  0 0 ' SAD O 
X ' 0 1 '  S AD1 
X ' 0 2 '  SAD 2 
X ' 0 3 '  SAD3 
S e e Appendix A f or othe r va lue s of s s . 

4 .  2 2 6 0  ( Loca l) . MODE i s  used to spec i fy t he 
1 0 5 3  p r int er when C HUN=X ' cuu ' re f e rs to a 1 0 5 3  
a tta ched t o  a 2 8 4 8 .  The opera nd must be 
e nte red as MODE= X ' 0 1 ' . 

5 .  1 4 1 2/ 1 4 1 9/ 1 2 59 . MO DE des ign at es t he ext ernal 
interrup t  bit a s so c ia ted wi th wag netic i nk 
ch a ra ct e r  readers . T he mode X ' 01 '  t hro ugh 
X ' 2 0 '  corr e s�ond to e xterna l i nte rrupt P SW '  
bi t s  3 1  th r ough 2 6  respective ly .  For t he dua l  
a d dr ess a da ft e r  1 4 1 9 ,  this paramet er is n eeded 
f or bo th 1 41 9P and 1 4 1 9 S . 

X ' 0 1 '  D evice atta c hed to e xte rna l li ne 7 .  
X ' 0 2 ' Devi c e  att a ched to ext ern al l in e  6 .  
X '  0 4 ' D evice a t ta c hed to e xte rna l li ne 5 .  
X ' 0 8 ' D evi c e  att a ched to ext ernal l in e  4 .  
X ' 1 0 ' Device attached to externa l  li ne 3 .  
X ' 2 0 '  D evi ce attached to externa l l ine 2 .  

1 .  A separa te DVCGEN roa c ro i nst ructi on i s  requi red for each dev ice . For 
a 2 31 4 ,  each in d ividual un it n eeds a DVC GEN ca rd . 

2 .  Th e tota l n umbe r must not exceed t h e  t ot a l number o f  dev i c es sp ecif ied 
in t he IODEV parillnet er o f  the IOTAB ma cro . 

3 .  DVCGEN ma cros must b e  s p e c i f ied in a scending cha nne l al.ld .r:ess :.::; e que nce . 

4 .  Sw it cha b l e  u n its ( at t a ched to mo r e  tha n  o n e  s e l ect or cha nne l) wust be 
d e f ined once on the lowest cha nne l by wh i ch they ar e a ddressa b l e . 

5 .  The seq uence of the DVCGEN ca rds dete rmines the pr ior ity of the 
devi ces on their channe l . SYS RES s h ou ld be the f i rst DVGEN car d if it 
is to have the h i ghes t pr ior ity . Switcha b l e  units must be the las t 
device s spe c i f i ed f or e ach ch a nne l , a nd mus t  be on cons e cut ive 
ch a nnels . 

6 .  The spe c i f ica ti ons of the s e  rra c ros can b e  a ltered at I PL by ADD an d 
DE I. s t at em ent s . 

7 .  IBl-1 1 0 5 2  P rint e r- K ey boar ds t hat ar e not on- line but �:Jere def i ned by 
DVCGL N sta temen t s must be de leted by DEL s t at em ent s '.Nhen p er for m in g 
IP L f rom the card r ead er . 
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A S SIG NI NG  SYMBOLI C DEVICE NAMES TO ACTUAL I/0 DEVICES 

AS SGN Thi s ma cro i ns t ru cti on and it s param et er s  a s s ign 
sym bol i c  device name s C LUB s )  to ph ysica l I/O 
devi ces ( P UBs ) . A s epa rat e  ma cro in struct ion is 
r equ ir ed for ea ch symbo lic device name wi th a 
s ta nda rd s ys t em g ene ration a s s i gnmen t . T his ma cr o  
in struct ion is opt iona l .  

Param eter s f or ASSGN 

SY Snnn , X ' c uu '  Symboli c- name wi l l  b e  any o f  t he sy stem ba ck groun d  
l o g i cal un its ( SYS IP T ,  SYSLOG., etc ) or prog r ammer 
l og i ca l uni ts ( S YS O O O ,  SYS 0 01 , etc ) . X ' cuu ' i s  
the h exad e cima l  number o f  the cha nne l a nd u nit t o  
whi ch the s ymbo li c d evi ce i s  att ached. A s eparate 
ma cro is r equir ed f o r  each sta ndard a s si g nme nt 
d e si re d .  Prog rammer as s ignments a r e  made o n l y  for 
tack groun d j o b s . 

Sy st em input/output un its ( SYS RDR, SYS IPT , SY SLST , or SYSPCH) tha t a re 
a ss igned to a tape or DASD whe n  the system i s  generated wi l l  be una s s igned 
by IP L. An una s s i gn ed d evice ca n caus e a j ob to be can cel ed . 

END O F  SUPERVI SOR MACRO INSTRUCTIONS 

SEND ( n) Thi s mac ro i nst ru ct i on indi cat es t he en d o f  the 
superv iso r . n is a mul tiple of 8 a nd ca nnot be 
g reate r than 3 2 ., 7 6 0 .  

Fig ur e  2 i l l u stra te s  protec ted a nd unprot ect ed 
s upe rvi s or s t orage g en e rat e d by v ar ious 
combinat ions of supervi sor opti ons that a f f e ct 
storage protect i on. 

The supe rvi s o r  cons ists o f  two part s : 

• the n ucleus that extends from the addres s 
SYSS O O  t o  NU CEND , and 

• th e combi ned t ra ns i ent area, CE S erv i cea bil ity 
Pro gram s  ( CE=YE S ) , a nd sa ve a rea that e xte nds 
f rom the add res s SYSEND t o  PPBEG ( Fi gur e 2 A ) . 
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Superv isor 

SYS E N D  

P P BE G  

j Not Used 
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S E N D  
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P rog ra m  
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� 
B c 
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I 
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� 
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A 
N UC E N D  = SY SEN D 

SP = Y E S  
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} N ot 
P rotected 

N UC EN D <  SY S E N D  
A 

N ot 
P rotected 

SP = Y E S  

J 

\ 

E 

\ 

K 

Figur e 2 .  Unprotected Supervi sor Storage G enera ted 

SEND , SP=NO ( F igur e  2 B )  
I f  the operand n i s  not s pecif ied ( F igur e 2B) , 
the addr es s  of NUCEND equa ls the addres s of 
SYSEND . P rograms t hat are l inkage edit ed to 
the en d o f  the supervisor begi n at PPBEG 
(Figure 2B) . No space is provided for 
supervisor expans ion, a nd g rowth in the 
supervi sor will necessita te re - linkage editing 
use r  programs at �he end o f  the supervisor . 

e 4 4  I BM  S/ 3 6 0  DO S  Sys . Gen . and Ma int . 



S ENDn , NUCEND>SYS END ( Fi gu re 2F) / 
SENDn , NUCEND =SYSEND (Figure 2 G ) / 
S ENDn , NU CEND< SYSEN D , SP=NO ( Figure 2H ) 

I f  the operand n is specif ied (Figure 2 F-2 H ) , 
the address of NUCE ND can be great er than , 
equal to , or l e s s  than the address of S Y SEND . 

1 .  If  NUCEND i s  gr ea ter tha n  SYS END ( Figure 
2 F ) , a porti on of t he trans i en t  area 
overla ys the supervi sor nuc leus . n rrust 
be i ncreas ed , and t he superv isor 
r eassembled . 

2 .  I f  NUCEND i s  equal to SYSE.:ND ( Figur e  2 G )  1 
the r esult is ident ica l to the cas e  where 
n wa s not speci fied ( see Fig ure 2 B) and 
the effect is als o  t he s ame . 

3 .  If NUCEN D  is less t han SYSEND ( F igur e 2H ) ,  
the area between SY SEND a nd N UCEND i s  not 
us ed and is availabl e for future expans ion 
o f  the supervis or . The dif f erence between 
SYSEND and NUCEND is the number of bytes 
the su�e rvis or may expand wi thout having 
to r e- l inkage edit programs at the end of 
the supervis or. 

SEND , SP= YES ( Figures 2 C ,  2D , and 2E ) 
S � NDn , NUCEND <SYSEN D , SP=YES ( Figures 21 , 2J , and 
2K)  

I f  Storage-Protect ( SP=YE S )  is s peci fied , the 
End-Of- Supervi sor S torage-Protect ( EOSS P )  
address is t he f i rst storage protect boundary 
a fter the SYSEND address whe n  MPS=NO .  When 
MPS=YES or BJF, the end of t he supervisor will 
be the f ir st storage protect boundary a fter 
the PTA address . The EOSS P addr ess may be 
l ess than , equal to , or greater than the PPBEG 
address Cend of supervisor ) . 

1 .  I f  the E OS S P  addr ess is  less than the 
PPBEG addres s , the area between t hese two 
addr esse s  i s  not storage -protected. This 
wi ll happen if the combination of MPS =NO 
and CE =YE S wa s chosen (Figure 2 I) , and may 
ha ppen i f  the : 

a .  SEND addres s  i s  not specif ied ( F igure 
2 C ) . 

b .  S END address s pecified is not a 
multiple of 2 04 8  byte s ( Figure 2 I) . 

2 .  I f  the E OS SP addres s  i s  tqua l to the PPBEG 
address , the entire supervisor is 
storage-protected . This ha ppe ns if the : 

a .  S END add res s is not s pe ci fi ed and the 
PPBEG addre ss is a multi ple of 2 0 4 8  
bytes ( Figu re 2D ) , or 

b. SEND address s peci fied is a mul tipl e 
of 2 04 8  bytes ( Fig ure 2J) . 
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3 .  I f  the EOSSP addres s  i s  g rea te r tha n the 
PPBEG addres s , the ent ire supervisor is 
storage- prot ect ed . The area between the 
PPBEG addre s s  and the EOSS P address is not 
us ed and is availabl e for future expans ion 
o f  the super vi sor . The difference between 
the EOSSP address and the PPBEG addr ess i s  
the number o f  bytes the supe rvisor may 
exrand without having to r e- l inkage edit 
programs at the end of the supervi sor.  
This exrans i on area is in addition to any 
area between SYSEND a nd NUCEND . Th i s  may 
happen i f  the :  

a .  SEND addres s is not s pecif ied ( F igure 
2E > ,  or 

b .  SEND add res s specified i s  not a 
mu lt ip le of 2 0 4 8  bytes ( Figur e  2K) . 

MAXIMUM UNPROTECTED STORAGE 
If SP=YES and a portion o f  t he sup ervisor i s  
not storage-protected ( Figure 2C a nd 2 I ) , the 
use r  should veri fy that t he unprot ect ed ar ea 
fal l s  within the following limi t s .  

Figure 3 shows the maximum number of bytes i n  the area between the EOSSP 
addres s  and the PPBEG addres s  that may be unprotected . 

r-- -- -- - - -----�-------�--- -----�--------, 

I I CE=NO I CE=YES I CE= n I 
�---- ---------+-------+--------+--------� 

I MPS=NO I 1 83 2  I 2 4 8 0 I 1 8 8 0 + n  I 
I PTO=NO I I I I 
I F P=NO/YES I I I I 
�---- ---------+-------+----- ---+--------� 

I MPS=Y ES/BJ F  I 6 6 4  I 131 2 j 7 1 2 +n I 
I P'IO=NO I I I I 
I FP= YES I I I I 
�-------------+-------+--------+--------� 

I MPS =Y ES/BJ F I 6 3 2 I 1 2 80 I 6 8 0 +n I 
I P10=NO I I I I 
I FP= NO I I I I 
�---- ---------+-------+--------+--------� 

I MPS =YES/BJF I 1 2 0  I 7 6 0  I 1 6 0 + n  I 
I PTO=Y ES I I I I 
I FP= YES I I I I 
�-------------+-------+--------+--------� 

I MPS=YES/BJF I 8 8  I 72 8  1 1 28 +n 1 

I PTO =Y ES I I I I 
I FP=NO I I I I 
�-------------+-------+--------+--------� 

I MPS=NO I 8 8  I 7 2 8  I 1 2 8 +n I 
I P10 =YES I I I I 
I FP= NO/YES I I I I L-------------i-------i--------i-------- J 

F igure 3 .  Maximum Unprot ected Area between EOSSP and PPB�G ( End of 
Supervi sor) Add re ss 
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O peration 

SUPV R  

C O N FG 

ST DJC 

Figur e 4 .  

Ope rand 

SY ST EM ==D I SK 

MPS= ��E� � t BJF j 

T P = i ��M l 
QTAMn \ 

NO 
M I C R== \ 1 4 1 2  I t 1 4 1 9  \ 

1 4 1 9D 

A P ={ N O } Y E S  

E U ==  { N O } 
Y E S  

M O D E L = {�� } 
S P = { NO } Y E S  

D E C =  { NO } Y E S  

F P =  { N O } YE S . 

T I ME R={ NO } 
Y E S  

D ECK = {Y E S } 
N O . 

L1 ST ={ �� }  
L l  STX = { NO } Y E S . 

SYM= { NO } YE S 

X R EF == ) YES } l NO 

E R RS= {�� } 
C H ARSET= f 48C l 

l. 60C _I 

Expl a nat ion 

S upervisor mac ro i nstructi on . 

Spec i fy a d i sk-resident superv i so r . 
SY ST EM ==D I  SK is assu med i f  t h i s  para meter is om i tted . 

Spec i fy i f  t here is to be mu l t i p rog ra m m i ng suppo rt . When Y E S  or B J F  is spe c i f i ed 
the  system gen erated is capab l e  of support i ng two foreg rou nd programs . Y E S or 
B J F  m ust be spec i fied i f  TP =QTAM . B J F  m ust be spec i-fied if botched job 
e n v i ronment is des i red for foreground pa rt i t ion s . 

Spec i fy if t e l e processing support is desi red and if so , whether Basic or Queued 
Ac cess Method ( BT AM o r  QT AM) is  desi red . When QT AM is spec i fied , SVC sup-
port  for BTAM is a lso i n c l uded . n is the  max i mu m  n um be r  of QT AM message 
proc ess i ng programs in the system at on e t i me . n may be any va l ue 2 to 1 2 .  

I nd i c ates whether the supervisor i s  to su pport mag netic ink c haracter readers . 
I f  1 4 1 2/1 4 1 9 ' s  are a ttac hed to t h e  m u l t i p l exo r  c hanne l , the P I O C S  pa ram eter 
BMPX==Y ES is not supported . 

Spec i fy if there is to be mu l t i p rog ra mm i ng w i t h i n  a pa r t i t i on (mu l t i task ing ) support . 
M u l t i programming w i th i n  a parti t i on provides the abi l i ty to exec ute more than one 
prog ram (mu l t i task ing ) with in a par t i t ion . MPS=Y E S  and WA I TM=Y E S  are assumed 
i f  AP==Y E S .  

Spe c i fy i f  the I BM 1 401/1 440/1 460 E m u l ator prog ram i s  t o  b e  execu ted . T he 
MO D E L  o perand in the C O N FG mac ro can be MO D E L  == 25 ,  30, or 40 . 

Desc r ibes the hardware fea tu res . 

Spec i fy the mode l n umber . 

Storage protec t ion feature . Y E S  must be spe c i fi ed for MPS or B J F . 

Dec i ma l  feature . 

F l oa t i ng po int  featu re . 

T i mer featu 1·e . 

Spec i fy sta nda rd set t i ngs  fo r job contro l  

O ut p ut of object mod u l es of l ang uage t rans lators on SY SPCH . 

Source m od u l e  l i st i ngs and d iagnost i cs from l a ng uage tran s l a tors on SY SLST . 

H exa dec ima l object  mod u l e  l i st i ngs from P L/1 and C O BO L  on SY SLST . 

Asse m bl e r  and PL/1 outputs symbo l tabl es on SY SPC H :  CO BO L  com p i  I e r  outputs 
DATA D I VI SI O N  map on SY S L ST . 

Assembl er outputs  symbo l i c cross reference l i sts on SYS LST . 

C O B O L ,  P L/1 , FORTRA N ,  and Bas i c  F O RTRAN su mmarize a l l  errors i n  
source prog ram s o n  SY SLST . 

-

Spec i fy the 48 - or 60-charac ter set for PL/1 i nput on SY S I PT . 

Macro Instru ct ions for S upervi sor G eneration (Pa rt 1 of 4 )  
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Operation 

FOPT 

Operand 

{ YES � LOG = -NO . 

DUMP = J YES l 
� N o f  

LI N E S = { �� }  

DATE =J MDY ( 
t DMYf 

OC = { N O } YES 

\�� � IT =
I F

1 
F2 \ 

PC = j N O  l t YES  f 

TEB  = { N
n
O } 

N O  
SK SEP = I YES I l n I 

I NO l CE = ,  Y E S  I n \ 
- { NO ( PTO - Y E S J  

C B F  � { N� }  

' N O ( CCHAI N  = { Y E S  ( 

NO TRK H LD = { --;;- } 

AB ={�� } 

WA ITM = { �� }  

• DASDFP " 
\N O  

I 231 1 1/ 
� n , n ,  231 4 \ I 232 1 I 

. \ N O  I 'SYSF I L = (J23 1 l}l n 1 , n2J) 1 t23 1 4. \ 

Exp lanat ion 

L i st ing of a l l  contro l  statements on SYSLST . 

D ump of registers and main storage on SYSLST . 

N umber of l ines per page on SYSLST . 

Format of the dote . 

Spec i fy optional support in the supervisor . 

STX IT  option is ovoi I ab le  for externa l i nterrupt (except t imer) . YES  is requi red for tape compare 
ut i l i ty program . 

STXIT option is ava i l ab le  for interva l t imer interruption in the area spec i fied . T I ME R  =YES is assumed . 

STX IT  option is avai lab l e  for program check interruption . I nc l uded in suppl ied supervisor because 
FORT RAN,  COBOL ,  RPG , OTAM, PL/ 1  and Autotest require PC =YES .  

Spec ify i f  tape error statistics ore to  be  accumulated and  logged where n is the number of tape drives 
attached to the system .  A l low extra T E  Bs for possi b le  future expansion o f  system . 

Spec i fy if SEEK ' s  ore to be separated from the rema inder of channe l programs . Seek separation a l l ows 
other devices on the channel to be accessed ( inc l ud ing other seeks) during the seek . YES indicates 
support for al l DASD type devices spec i fied by the DVCG EN macro at system generation time . n is  
the number of DASD devices to be supported and cannot be less than the number of DASD devices 
spec i fied at system generation . T he maximum number is 254 . 

Specify the number of bytes to be a l l ocated to the customer engineer serviceabi l i ty progra ms .  600 is 
the minimum number of bytes that con be spec i fied . For the actual numbe r  of bytes a l l ocated , see 
Appendix G .  

Spec i fy i f  the physica l  transient over lap feature is to a l low the system to select tasks wh i l e  Fetch i s  
reading a fetched ( or loaded ) phase from the system residence fi le ,  o r  wh i le  1/0 operations are per-
formed during error recovery procedures . 

Spec i fy if 1/0 requests ore to be appraised for conso le  buffer ing and i ndicate the numbe r  of buffers ( 1 - 9) to be generated . 

Spec ify if command cha ining support for retry on 1/0 operations is to be handled . 

When processing sequential  d i sk workfi l es or updates of d i rect access fi les, specify if a hold is to be 
p laced on the track of the record b<>ing read . The hold prevents anyone e lse who is using track ho ld 
from accessing that track . The maximum number of tracks that can be he l d  at one time is 255 and the 
assumed vo I ue is 1 0 .  
Spec i fy i f  the abnormal terminat ion exi t  function is t o  be supported . The abnormal termination exi t  a l l ows 
the user to exi t  to a user's routine before an abnormal end of job causes a program to be cance l led .  

Spec i fy i f  the mu l tip le  wai t  function is to be supported . This function a l l ows the user to use the WAITM 
macro to wait for one of a number of events to occur . 

Spec i fy if superv i sory DASD fi le protection is hand l ed where n , n  indicates the range of channe ls to 
wh kh DASDs may be attached . Ei ther 231 1 or 231 4 indicates fi le protection for 231 1 and 231 4 .  232 1 
indicates fi le  protection for 23 1 1 ,  231 4 and 232 1 . 
Spec i fy if system input and system output ( SYRDR, SYS I PT ,  SYSLST , SYSPCH ) fi les may be assigned to 
a 231 1 or 231 4 .  Spec i ficat ion for e i ther g ives support for both . 
n 1  = residual capacity for beginn ing of operator not i ficati on when SYSLST assigned to 231 1 /231 4 .  1 00� n 1 � 65535 . I f  n 1 i s  omitted , 1 000 i s  assumed . 

n2 = residua l capacity for beg inning of operation noti fication when SYSPCH assigned to 231 1 .  1 00 � n2S 65535 . If n2 is omitted , 1 000 is assumed . 

*Va l id when 24K bytes of main storage ore ava i l abl e . 

F ig ur e  4 .  Macro I nstruc ti ons f or Supervi s or Generat ion ( Part 2 o f  4 )  
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Opera tion 

P IO C S  

AL LOC 

I OTAS 

D VC G E N  

F igur e 4 .  

Operand 

{Y E S  l S ELC H =  NO f 

{ NO } BMPX= Y E S  i N O  
C H A N SW =  RWTAU � 

T SWT C H  

TAPE= I ;  t 
1 N o l 

F l =nK , F2 =n K 

BG PG R=f !.Q}  l n . 

F 1 PGR= {� } 
{ 5 l F2PG R= - ( n . 

. 5 l J I B= { � f 

C H A N Q= {� } 
I O D EV= { �O } 

C H U N =X ' cu u '  

DVCTYP=xxxxxx 

C H A N SW =  { �� } 
MO DE=X ' ss '  

Exp lana tion 

De fine options a nd co n fi g ura tion requ i re ments to be i nc l ud ed in physi ca l  I OC S . 

Spec i fy i f  se l ec tor channe l s  are attac h ed to the system 

Spec i fy if burst mode devices on m u l t i p l exor c hanne l i s  supported . If 1 4 1 2/1 4 1 9 ' s  
a re a ttached to the m u l t i p l exor c ha n n e l  BMP X =Y E S  is not  supported . 

Spe c i fy i f  channel  swi tch i ng . 

Spe c i fy 9- or 7-track tape . 7 indicates support for both . 

Speci fy storage parti tioni ng . 

Define the necessary i nput/output tab l es for th e system . 

Spec i fy the number of log ica l unit  blocks (LUBs)  for progra m mer units ,  i . e . ,  the 
numbe r  o f  symbo l i c  programmer l og i c a l  u ni ts  ( SY SOOO - SY Snnn ) .  

Spe c i fy the number of symbo l i c u n i ts o f  the c la ss SYSn nn for F l . 

Spe c i fy the n umber of sy m bo l ic un i ts of the c l ass SYSnnn for F2 . 

N u mber of J I Bs for the syste m .  M i n i m um va l ue gene rated i s  5 .  

Number o f  entr ies i n  the channe l q ueue . M in i m u m  value is 6 .  

Spe c i fy the n um be r  of 1/0 devices attached to the syste m .  The m in i m u m  v a l u e  i s  5 .  

Spec i fy the physic a l  1 /0 u n i ts a ttached to the system . 

Hexad e c i ma l  number of channe l a nd u n i t . 

Spec i fy the device type . See F ig u re 2 .  

Y E S  i nd icates that the de vice i s  a ttached to more tha n one sel e ctor c ha nne l (the 
device is swi tchab l e ) . 

1 .  2400T 9 .  MO D E  i s  used t o  s pec ify th e tape mode . X 'C O' is the d efau l t va lue . 
2 .  2400T 7 .  M O D E  i s  used t o  spec ify the tape mode . X '90' is the defa u l t va l ue . 
3 .  2702 . M O D E  d es i gnates  the SADxxx c ommand . X ' OO' is the defau l t  val ue . X 'OO' SA DO, X '0 1 ' SAD 1 ,  X ' 02 '  S A D2 ,  X ' 03' SA D3 . 
4 .  2260 ( Loc a l ) .  M O DE i s  used to spec i fy the 1 053 pri nter when C HU N =X ' c u u '  

refers t o  a 1 053 a ttached t o  a 2848 . Th i s  ope rand m ust be en tered as  
MO D E =X '01 ' .  

5 .  1 4 1 2 ,  1 4 1 9, 1 2 59 MO D E  designa tes the external  in terrupt bit assoc i ated w ith 
magneti c ink c haracter reader . 
X ' 01 ' E x te rna l l i ne 7 X ' 04' Exte rna l l i ne 5 X ' 1 0' Externa l l i ne 3 
X ' 02' Exte rna l l i ne 6 X ' 08 '  Externa l l i ne 4 X '2 0 '  Exte rna I I i n e  2 

Macro I nstructi ons f or Supervis or G enerat ion ( Part 3 o f  4 )  
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Ope ra t io n O pe rand Exp l anation 

A S SG N  Ass ign LU Bs to P U Bs as  sta ndard syste m  assig nm e nts . 

SYSnn n , X 'c u u '  Symbo l ic u n i t  i s  assig ned a h exade c i m a l  chann e l  a nd u n i t  number . 

SE N D  [ n] E nd of supervisor mac ro i nstruc t ions . n = beg i nni ng add ress of th e prob l em pro -
g ra m  a rea . 

F igur e 4 .  Macro Instructi ons f or Supervis or Generat ion ( P art 4 o f  4 )  

Cord Code Actua l Device Device Type 

24QOT9 N i ne Track Magnet ic Topes 
Topes 

2400T7 Seven Track Magnet ic Topes 

1 442 N 1 1 442 N 1  Cord Read Punch 
Cord Readers - Punches 

2520B1 2520B 1 Cord Read Punch 

2501 2501 Cord Reader 
Cord Readers 

2540R 2540 Cord Reader 

2540P 2540 Cord Punch 

2520B2 2520B2 Core! Punch 
Cord Punches 

1 442 N2 1 442 N2 Cord P unch 

2520B3 2520B3 Cord Punch 

1 403 1 403 Printer 

1 403U 1 403 Printer with UCS Feature 
Printers 

1 404 1 404 Printer 

1 443 1 443 Printer 

1 445 1 445 Pri nter 

1 050A 1 052 Pri nter- Keyboard 1 050 Contro l Un i t  

UNSP Unsupported Device Unsupported . No Burst 
Mode on Mu l t ip l exor 
Channel  

UN SPB Unsupported Device Unsupported with Burst 
Mode o n  Mu l t ip l exor 
Channel  

2260 2260 Disp lay Unit  Disp lay Unit  
!Loco I )  

--- �--+--
2260 A 1 053 attached to a 2848 . 
(Loco I )  The mode operand must be Pr inter 

entered as MO D E  = X '0 1 ' 

Cord Code Actua l Device Dev ice Type 

231 1 2 3 1 1 D i sk D ri ve DASD 

231 4 23 1 4  Disk Storage Fac i l i ty DASD 

232 1  2321 Data Ce l l  Drive DASD 
--

2671 2671 Paper Tope Reader Paper Tope Reader 

2495TC 2495TC Tope Cartridge Reader Tope Cartridge Reader 

1 41 2  1 4 1 2  Mogneti c Character Magnetic Character 
Reader Reader 

1 41 9  1 41 9  Mogneti c Character Magnet ic  Character 
Reader or 1 259 Mogneti  c Reader 
Reader 

1 4 1 9P P r i mary control un i t  address on Magnet i c  Character 
1 41 9  Dual Address Adopter Reader 

1 41 9S Secondary contro l  un i t  address Magnet ic Character 
on 1 41 9  Dual Address Adopter Reader 

2 701  .. 2 701 Line Adopter Un i t  

2702 2702 Transmission Control U n i t  T e l eprocess ing L i nes 

2703 2703 T ransm ission Control U n i t  

2 703 I BM System/360 Mode l 25 w i th I Te l eprocessing L ines 
the I n tegrated Commun ication 
a ttachmen t .  

7770 -;'770 Audio Response Un i t  
Aud i o  Response 

7772 7772 Audio Response U n i t  

1 285 1 285 O pt i c a l  Reader 
Opt ica l  Readers 

1 287 1 28 7  Optical  Reader ! 
* N ote :  A 2 70 1  L i ne Adopter U n i t  attached to on I BM 

System/360 Mode l  25 must be p laced on the 
mu l t ip l exor c hanne l . 

Note : The codes used in DVC G E N  macros are ident ica l to those used in I PL statements . 

Figur e 5 .  Device Code 
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Fi gu re 6 s hows macro instructions and parameter s that g e ne rate the 
sup er vi sor s supplied by I BM. 

23 1 1 D I SK SYSTEM SUP E RV I SO R  2 3 1 4  D I R EC T  ACC E S S  STO RA G E  S U P E RV I SOR 

O pera ti o n  Operand O pe ra t i on O pe rand 

S U PV R  SY STEM = D l  S K  SUPVR SY ST EM = D I S K 

C O N FG CO N F G 

ST D J C  STDJC 

F O P T  PC = Y E S  F O P T  PC = Y E S , SY S F I L  = 2 3 1 4  

P I OC S  SMPX = Y E S , TA P E = 7 P I O C S  SMPX = YE S , C HA N SW = RWTA U ,  TA P E = 7 

I O T A S  I OT A S  

S E N D  6 1 44 S E N D  8 1 92 

E N D  E N D  

• F igur e 6 .  I BM-Supplied Supervi sor for 2 3 1 1 Dis k Syst ems 
and 2 3 1 4  Direct Access S torage Fac ility 
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Two IBM 23 1 1  Disk Drives 

The s ystem i s  supplied in two volumes . The f i rst volume cons ists of a core 
i mage library and a relocatabl e l ibrary . The second volume is composed of 
a cor e image libra ry a nd a s ource statement l i brary. Depending upon the 
user' s configu ration, these packs are used in va rying order .  

Th e  following i s  an example of one o f  t h e  many poss ibl e  methods for 

I generat ing a system. Figure 1 ill ustrate s the system c onfigurati on upon 
which Example One (Figure 8 )  i s  bas ed. The f ollowing steps are k eyed to 
Exanp le One : 

Ste� 1 

Ste� 2 

Step 3 

Step 4 

Step 5 

D is k- only us ers receive the system on dis k.  Di s k  use rs wi th at 
lea st one tape uni t avai lable uni t receive the system on ta�e . 

Bef ore generating a system ,  disk-on ly users should have at 
lea st one initia li zed dis k  pack ( VTOC on cyl inder 1 9 9 ) . 

Users with two di s k  drives and at least one tape unit s hould 
have at l east two in it ial ized disk packs ( VTOC on cyli nder 1 9 9 ) . 

Mount the IBM- suppl ied cor e image and relocatable li bra ry 
volume .  Use rs with tape must also mount a disk pa ck to which the 
tape is to be r estored . 

Before restori ng the tape., the us er must ta�-:e the necessary 
action to perform or bypass the ini tia li ze disk routi ne . 

a .  I f  the disk packs have not been initiali zed , the 
IBM-supplied volume , a self- loading tape , is capable 
of initializing the packs ( see Figure 8 } . The DLBL 
cards used in the fol lowing steps mus t contain 
the volume serial number appearing in the VOL card 
of the initiali ze disk control cards . Any volume 
serial number used in the EXTENT cards for the 
following steps must agree with the volume 
serial number in the VOL card for initialize disk 
contro l cards . 

b .  If the disk packs have been previous ly initiali zed , the 
initiali ze disk routine can be bypas sed ( see Figure 
8 } . Any volume serial number used in the EXTENT cards 
for the fo llowing steps mus t agree with the volume 
serial number used when the packs were 
initiali zed . 

Aft er st ep 1 is compl eted , the user must restore the system f rom 
the self -loadi ng tape to the ini tiali z ed pack . This step is 
omitted when a system is received on dis k .  

When the tape ha s be e n  restored , di al the address o f  the system 
res idence disk dr ive into the load unit switches ,  and IPL to pass 
control to the DOS supervi s or.  See Appendix A for the IPL 
control sta teme nts . 

Perform a DSERV to di s play the di re ctories .  After determining 
which components are never to be us ed , perform a DELETR to delete 
any relocatable component never to be used . 

Copy the relocatabl e l ibrary to a second initia li zed di sk,  
defining i t  a s  a private re locatable library . During this 
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I 
Step 6 

Step 1 

Step 8 

Ste� 9 

Ste� 10 

Step 11 

copying , the user can a llocate the private l ibrary to the des ir ed 
s iz e .  When allocating the s ize of the priva te library , consider 
the workfi le re qui rements dis cuss ed in step 9 .  To compute the 
minimum s iz e  of a l ibrary , see Allo cating Library Siz es for 2 311 
and 2 314 Disk Systems .• 

For techniques on copying l ibrar ies ( MERGE ) , see Mai ntenance 
P rocedures . 

Di sk only users ., remove the IBM-suppli ed core image and re­
locatal:l e l ibrary volume,, and mount the IBM-supplied core i rrage 
and source statement libra ry volume . 

Disk users that recei ved the IBM- supplied systems on tape 
sho ul d  mount the IBM-suppli ed core image and source statement 
li brary syst em tape, and can either : 

a .  replace the system residence pack mounted i n  step 1 ,  a nd 
initia li ze it , or 

b .  bypa s s  initia li zati on ( because the system res idence pack 
mounted in step 1 is a lr eady init ia lized ) .  

After the previous ste p  is  perf ormed,, the us er must restor e the 
system from the s el f- loading tape to the initia li zed pack. This 
step is omitted when a s ystem is re ceived on disk . 

When the tape ha s been restored , dial the address o f  the system 
res idence disk drive into the load unit switches a nd IPL to pass 
control to the DOS supervi sor. 

Perform a D SERV to di splay the directorie s .  Then SSERV 
(display a nd punch ) a ll the des i red s ample probl ems from the 
s ou rce statement l ibrary into cards . Punched output i nc ludes the 
sample problems with BKEND and CATALS cards . Four other books in 
the s ource stat ement l ibrary that should be punched out at this 
time ( Z . LINKEDIT,, Z. DELETEC L., Z . DELETE RL, and Z . DELETESL) contain 
t he necess ary control statements to se lective ly linkage edi t  and 
delete a ll IBM c omponents .  The sample problem program names , and 
the l inkage edit and the de lete book names can be cho s en  and 
punched into th e D SPCH statement ( s) . The sample problem program 
name s and the linkage edit and delet e book names are shown in 
Appendix c .  

Aft er t hese sampl e probl ems and books have been punched , they 
can be deleted f rom the s ource statement l i brary , along with 
unwant ed macros ( e . g  • .  , t hose macros never to be used) . 

Define workfiles for SYSLNK , SYS0 0 1 , SYS0 0 2 ,  and SYS 0 0 3  to the 
s econd drive.  The workfil es SYSLNK , SYS0 01 , SYS0 0 2 , a nd SYS0 0 3  
are defined b y  use of the DLBL and EXTENT cards . T hes e cards 
must be preceded by the OPTION STDLABEL or OPTION PARSTD ca rd .  

Perform all necessary assembl ies .  The a ssemblies f or the 
supervi sor ., roe s  modules ,, a nd emulator shoul d be performed as 
s eparate j obs . For the information required to ass embl e  Emulator 
Programs , refer to the Emulator Program manua l  listed i n  the 
P ref ace. The user must be careful to keep a l l  a ssemb lies i n  
order . 

Assemble a ll user-re qui red roes modules . By ass igning SYS PCH to 
a t ape unit ,  the r oes modules can be cataloged to the re locatable 
library without punchi ng them on cards . The r oes modul es 
required by COBOL., PL/1 ,  and RPG,, as defined in Appendix B ,  are 
supplied in the relocatable lib rary by IBM.  
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S teT) 1 2  

ste p  13 

Step 14 

Step 15 

step 16 

C lose the tape ass igned to S YSPCH and reass ign SYSPCH to its 
pe rmanent ass ignment by using the C LOSE comma nd . The assemb ly 
li sting s should be checked f or errors before proceedin g . 

Delete unwanted macros f rom the s ou rce stat ement l ibrary, and 
t hen creat e a pr ivate source statement library.  If s pace a llows , 
thi s  copy could be made to a f ree a rea of  the pack to which t he 
relocat atl e l ibrary was cop ied . 

For techn iques on creati ng a new l i brary , s ee Ma intenan ce 
Procedures .  

This step defin es the cr eation o f  the core i mage li brary of the 
user ' s  opera ti ona l pac k .  

The use r  ca n eithe r de lete the source statement library and 
real loca te t he s ystem to cr eat e  a la rge core image l i brary , or 
rea llocate to c re ate a l arge core image and a sma ll system sou rce 
sta tement libra ry on the operat ional pack . 

For technique s on creati ng a new li brary , s ee Ma intenance 
Procedures.  

Du ring t his step t he us er must have the core image li brary of hi s 
operationa l pac k that h e  i s  bui lding on line , a s  we ll as his 
relocata tle library . 

I f  li nkage edit work f i les a re not ass igned, t hey must be 
as s igned now . 

Linkage edit an d catalog the a ssembled supervi sor ( ob je ct 
mod ule f rom ste p  10) to the core image l i brary . I f  the S END 
address is l arger than t he one us ed by the supe rvi sor being 
replaced , certa i n  key program s  must a l so be l inkage edited and 
catalog ed to the core image li brary i n  t he s ame j o b  step with the 
new superv 1.sor . Thes e k ey programs are I P L ,  linkag e editor , and 
l ibraria n. The LINKEDIT deck punched out in st ep 8 contain s all 
of the n eces s ary control statements to linkage edi t a ll IBM 
components shipped on the s ystem. I f  t he SEND address is not 
ex ceeded, only t he supervisor need be cata loged . The new 
supervisor is not cataloged unt il a / 6  statement i s  read.  The 
user must not attempt any other ope rat ion f rom th e t ime the 
supervis or a nd the se pre ceding programs are cata loged unti l IPL 
time . 

Re- I PL a nd set t.he date ( and clock i f  the T imer Feature is 
pres ent > . 

Linkage edit and catalog any add it i ona l compone nts desi red to 
the core image libra ry .  See Appendix c for a complete lis t  of 
control ca rds f or all IBM components to be cata log ed.  Bef ore the 
next step is pe rf ormed , check t he l i nkage editor l istings,  and 
make all necessary correct ions .  

Reload t he t ape t hat was a s s igned to SYSPCH in ste p  11  a nd assign 
i t  to SY SIPT.  With thi s  tape the MAI NT program catalogs the IOCS 
modules to t he r elocatabl e l ibrar y by the control ca rd // E XEC 
MA IN T .  The user may set new standard labels ( OPT I ON STDLABEL ) , 
rea llocate l ibrary s i zes , and s et a utomatic conden s e  l im its , i f  
requ ired . Backup f o r  the operationa l di sk can b e  obtai ned by 
copying the or� rati ona l dis k pack t o  t ape by us ing the copy 
disk-to- tape ut il ity pro gram . 
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INPUT /OUTPUT DEVICE CONFIGURATION FOR E XAMPLE ONE ( SEE FIGURE 7 )  

D evic e Channel 

2 54 0R 0 

2 54 0P 0 

1 4 03  0 

1 0 5 2 0 

I 2 31 1  1 

2 31 1  1 

2 3 2 1  1 

2 40 0T 7  1 

2 4 0 0T 9  1 

oc 

OD 

OE 

1F 

9 1  

9 0  

9 2  

8 0  

8 1  

Card Reader ( SYSRD R ,  SYSI PT) 

Card Punch ( SYS PC H )  

Print e r  ( SYSLST)  

Pr inter-Ke yboard ( SYSLOG ) 

Dis k  ( SYSLNK, SYS 00 1 , SYS 0 0 2 , SYS 0 0 3 , 
SYS0 0 4 , SYSRLB, SYSSLB) 

D i sk ( SYSRE S )  

Data C ell ( SYS0 0 7 ) 

Magnet ic tape with the data conver sion 
feature ( switchable to cha nnel 2 )  

Magnet i c  t ape ( sw it chabl e to channel 2 )  

Example One: Results of System G eneration 

When system genera tion i s  con;pleted f or example one ( s ee F igure 8 ) , t he 
OFercational disk o f  t he installation contains : Assemb ler , Ba si c FORTRAN , 
COBOL , RPG. PL/I , Autote s t , a l l  uti lities , and the disk sort/merge programs 
in it s core image l itrary together with t he instal lation ' s  tai lored 
s up er visor., job cont rol,  linkage edi tor , and l ibraria n  progra ms . The tape 
shi Fped by IBM i s  retained a s  a backup tape .  It i s  a s el floading tape 
capable of being res tored onto disk . 

Th e sample prob lems a re punched out du ri ng st ep 8 .  

The pr iva te reloca table a nd  source statement libraries conta in a l l  
modul es and macro definit ions s hipped from IBM ( exce pt teleprocessin g ,  
OLTEP , Assembler F,  Ta pe Sort/Merge ,  and the Vocabular y  f i le uti lity) . 

Th e core image li trary o f  the operational pack i s  bui lt to contai n thos e  
IBM pro grams chosen b y  the use r. 

At this point., the pri vate li bra ri es a re condens ed, and us er roes 
modul es are ass embl ed and cataloged to the pr ivate re locata ble li bra ry. 

Wh en sy stem generat ion is complet ed ,  t he sample probl ems s houl d be r un 
aga in st t he ope rationa l  pack to en sure correc t crea tion of a l l  syste m 
program s .  
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U n i t  x • J  F •  

2400 2400 

7-track 
w i th Data 
C on version Feature 

U n it x •ao• 

Channe l  2 

I BM System/360, MO D E L  G40 

O pt i o na l Features 
Ti mer 
F l oat i ng Po i nt 
Storage Protec t ion 
Dec i ma l  

Channe l Swi tch ing 

Channel  0 

9-trac k 

Unit  x •a J  • 

Channe l  

U n i t  x • oc • 

SYS L ST 

2540R 

SYSRDR 
SYS I P T  

Figure 7 .  System Configuration for Example O ne 

5 6  IBM S/ 360 DOS sys .  Ge n. and Maint. 

SYS RES 

SY S007 

U n i t  x • oD • 

2 540P 

SYSPC H 

U n i t  x •9o • 

U n it X ' 9 J ' 
SY SRLB 
SYSSLB 
SY SLNK 
SYSOOl 
SYS002 
SYS003 
SYS004 

U n i t  x •92 • 



IBM IBM Sy.tem/360 Assembler Coding Form 
I G�APHt( I I 1 1 EXAMPLE ONE:  TWO DISK DRIVES f-

.,
-
OGR
_

A
_
MME
_

O
--=

ST
e..:
E
::..:
P

":c
1
.::
Q

:....:::O�"--.:....::._..:::._::::..:..::.:..:_.=:.:.::_::..::.:: ____ T0-.,-, -----------1 INSTRUCTIONS I I I I 
10 Operot•"" \ 4  16 20 �·;r>d 30 J5 40 ·� SO S5 C 

nts 60 6S 

IC.AIOfLECTIONUMifR 

ldltMtfic:otian� 
� .... ...,. 

71 73 10 

r- I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I J I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1 +-++-+-+-+-++--+-+-H�--+-+--� 
The user may optionally bypass the initialize routine . However, if initio! izatian is required mount a pack an unit 1 90, mount a second 

r- pack on unit 1 91 .  Mount IBM -supplied tape an unit 1 81 (9 - track drive). Place the fol lowing cards in the card reader . Dial i 81 in the +--,f-++-f-++-1-+-+-+-+-+-H 
r- load unit switches and press load . When system enters the wait state press start and EOF on the card reader . To initialize the second 
f- pack, change the assignment for SYSLOG to // ASSGN SYSOPT, X' 1 91 ' , 0 1 ;  rewind the I BM - supplied tape mounted on 1 81 ,  reload the +-f-+-+-f-+--+-H+H-+-H 

. card reader with the fol lowing cards, and press load . When the system enters the wait state press start and EOF an the card reader. Use 

r- of multi - part forms is suggested as copies of the linkage editor maps and the supervisor l isting wi l l  be required by your IBM customer 

f- engineer for maintenance purposes. 

I I  J O B I N T D S K  
I I  D A T E 6 9 0 3 2  
I I  A S S G N  S Y S L O G , X ' 0 1 F ' C 1  
I I  A S S G N  S Y S O P T X ' 1 9 0 ' , 0 1  
I I E X E C  
I I U I D I R ,  C 1 
I I  V T O C  S T R T A D R =  ( 0 1 9 9 0 0 0 ) , E X T E N T = ( 9 )  

V O L 1 1 1 1 1 1  1 
(/ E N O  

IBM IBM System/360 Auembler Codtng Form 
PRO GUM EXAMPLE ONE: TWO DISK DRIVES PUNCHING I GOAe"'C 
Pfi:OGR.AMMER STEP 1 b  DATE 

INSTRUCTIONS r euNC< 

STAifM{NT ""- OJ-TOhon Ope...,.d 

10 " " 2D 30 " " " 

f- To bypass initialize disk program on IBM -supplied tape . Mount IBM -supplied tape an unit 181  

r- (9 - track drive). Mount initialized disk on unit 1 90  (VTOC on cyl 1 99) . Mount work pack on 
1 91 insert the following control cards in the reader . Dial 1 81 in load unit switches. Press load f- key . When system enters wait state, press start and EOF on the card reader . Job is complete 

1- when OOC and 4000A messages are logged • 

I I J O B  I N  T D S K  
I I  o!A T E  6 9  0 3 2 
I I � s  s �  N S Y  S L OG . x · o  1 F . c 1 
I I F I L E S  S Y  S l  P T  • 1 

Figur e 8 .  Ex am p l e  O n e  ( P art 1 o f  1 4 )  

I 
1 

50 55 

I I 

i 

i 

I 1 
c-"'· 60 

I 

I I 

: 
: 

� 

I 
I 

65 

.. . . .  
PAG< Of 

CAIOEUCTIO NUMill 

lckntlfic:otion� 
s.,....nc:. " 73 " 

Two IBM 2311 D i s k  Drives 57  



IBM IBM System., 360 Auembl8r Cod.lng Form 

<>Qr>G.AM EXAMPLE O N E :  TWO Dl  SK DRIVES I " " "'" l I I I I�::: HEC<C '�MSEO 
PIIOGUMMU STEP 2 DAlf I •UNC< I I I 

)ff]. 'flo.•[•�· ld<on!tf•co••.,...-
...,_ Opoerotoon a.-�· c.,..._m, Sequence . 10 " ,, "' 30 35 "' " 50 55 60 05 ,. n 80 

I , I I I ,  I I I I I I I I I I I I I 1 1 I I I I I I I I � 1- '**** Caution **** Do not rewind unit 1 8 1 , To lood the tope onto disk, place the fol lowing cords 

1- in the reader. Dial 181 in lood switches. Press lood . When the system enters the woit state, press 
start ond EOF on cord reoder. The fol lowing messoge oppeors on SYSLOG: : 1- 4444A .  Type i n  4@ ond press INTERRUPT t o  continue. I 

I I I I J O B  D l  S R S T  I i 
I I D A  T E  6 9  0 3 2 I I I I 
I I A S  S G IN S Y  s o  0 0  x ·  1 9 0 . , D 1 
I I  A S  S G N S Y  S L  O G  . x  • 0 1 F ' . c 1 I 

I I A S  S G N  S Y  S L  S T  . x • 0 0 E '  , L 1 
I I  E X  E C  

I I 
I I ! 

I 

i 

i 

IBM IBM Systlm/360 AsNmW.r Calling Form 

l'fiOGIAM EXAMPLE ONE : TWO DISK DRIVES PUNCHING I comiC I I I I PAG< 0< 
PfiOGl.AMMER STEP 3 O..._TE 

iNSTRUCTIONS I 'UN'" I I I I CARD ELECTRO NUMBER 

)IATEMENT ldeMol;catt""-
...,� O�rot•on Ope•ond "" Seq""'"<• 

10 " " 20 30 35 "' " "' , 60 05 " " .. 

After the system is loaded onto disk generate the instal lation system . Dial 1 90  in lood unit 
switches . Press lood key on console . When system enters the wait state, press start on the 
card reader. The fol lowing cards are in the card reader (SYSRDR/ SYSIPT ). 

A D O  x ·  0 0  c ·  • 2 5 4  0 R 
� D O  x ·  0 0  D • • 2 5 4  O P  
A D D  x ·  0 0  E • . 1 4 0 3  
A D D x ·  0 1 F • • 1 0 5  O A  
� D O x ·  1 9 0 • • 2 3 1 1 I 
A D D  X '  1 9 1 • • 2 3 1 1 I 
S E T D A  T E  - o  2 I 0 1 I 6 9 • ic L o c  K =  0 0 I o o I 0 0 
A S  SG N S Y  S L O G  • X • 0 1 F ' I I 
L O G  
A S  S G N  S Y  S R  D R  . x . 0 o c · I I 

A S  S G N  S Y  S I P T  , X  • p o  c ·  
A S  S G N  S Y  S P  C H  x ·  � 0  D '  
A S  S G N  S Y  S L  S T  . x • 0 O E ' 

Figur e 8 .  Example One ( P a rt 2 of 1 4) 

5 8  I BM S/3 6 0  DOS S ys .  Ge n .  and Ma i nt .  



IBM IBM System 360 Assembler Cochng Form 

P�OG�AM EXAMPLE ONE: TWO Dl SK DRIVES I I cw�" ! I I 1 �AGE Of 

f>fo:OGRA MME� STEP 4 D"'H I 'J'·'" I I I I CAW ELECUO NUM8E� 

,.,."., ... 
No- O<>ero''"" Operand c.,.., ..... n .. Seo��ce . ' 20 25 " 4C , .  ;o " 00 OS n "' 

I I  J O B D S E R V R  L B I I I 
I I  E X  E C  O S  E R V I I I I 
O S  P L Y lA L L I I I 

I • i 
i I I I ' 

I I  E X  E C  M A  I N T I I ' !  _l 
D E  L E T R  I J L . A L L , I J N . A  L L  I I I 
D E  L E T R  I J p . A L  L , I J y . A L L , I J z . A  L L I I I I I 
D E  L E  T R  I J K S  Y S  A , I J K S Y  S l  I ' I  
R E N A  M R  I J x s Y S  A ,  I J K S Y  S A , I J x s Y S  I ' I J K S  v is I I ! 

I • I I I I 
I &  I I I I I I i I .  I ! I 

I I ' I  
I i 1 I I I 
I I 
I I I 
I I 
I I 
I 

IBM IBM System. 360 Assembler Coding Form 

L ----=E:.:XA:_::M=PL:=.E::-=:O::.cN_::E:.:_: _.:_TW:.:_O::::_::Dc:.:IS:.:_K:_:D:..:R:::_IV:_:E:::S ___ ___,r----------1 'CN"'"G lf--0_"'_'"'_' --+-1 -+--+---+-1 -+--+-1 -+--��==----l r STEP 5 "'•J"'''' I euNc" I I I ''"' mcToo NUMBEf 

I 
1 '  r If a small private relocotable l ibrary is to be built on the operational system, remove the 

pock from 1 91 and mount the initial ized pock that the operational system is to be bui It on . r- Then, repeat this job with the proper EXTENT and NEWVOL statements. +-+-++-t-++-t-+-Hf-+-t-f-+-+-f-+-+-t-+-++-t-++-t-+-Hf-+-t-1-+-+-H 
i I 

I I  J O B  P V T R L B  1 I 
I I  A S S� N S Y S R L B , X ' 1 9 1 ' I I 
I I  D L B L  I J S Y S R L , ' D O S  P V T R E L  L I B ' , 9 9 I 3 6 5 , S D l 
I I E X T E N T  S Y S R L B , n n n n n n ,  1 ,  1 , n n n n ,  n n n n  I 
I I  E X E C  C O R G Z Create private relocatable library. 

N E� V O L  R L = n n n  ( n I I 
C !<> P Y R  A L L  

I • ' l 
I &  ! I 
I I  P A U S E  

, I 
i 
I 
I 
I 
i 
I 

F ig ur e 8 .  E xa mp le One ( Pa rt 3 of 1 4 )  

Two IBM 2 3 1 1  D i s k  Drives 5 9 



IBM IBM System/360 Assembler Coding Fann 
P�QG'AM EXAMPLE ONE: TWO DI SK DRIVES �'-'"'C ... •N ::: ' """" '' L l I >AGE Of 

PlOGRAI.WH STEP 6a '" "  
I•�SI�lJCTIQt>,S I I I I (A�O HI:CrRO NUMBU 

,.,., ... , ... 
"""' Cpercll .., Ope•ond c-"'' S.�r><:· . " " 20 30 35 "' " " " "' " " " .. I ! 

r- The user may optionally bypass the initialize routine . However, if initial ization is required I 
mount a pack on unit 1 90, mount a second pack on unit 1 91 • Mount IBM -supplied tape on 
unit 1 81 (9 - track drive ) .  Place the following cards in the card reader. Dial 1 81 in the load 
unit switches and press load . When system enters the wait state press start and EOF on the 
card reader. Use of multi - part forms is suggested as copies of the l inkoge editor maps and the : 
supervisor listing wi l l  be required by your IBM customer engineer for.maintenance purposes. I 

I I I 

I I J O B  I N  T O  S K  ! l 
I I  D A  T E 6 9  0 3 2  
I I  A S  S G N S Y  S L 0 �  • X • � 1 F • . c 1 i 
I I  A S  S G  N S Y  s o  P T  . x . 1 9 0 . D 1 ! 
I I  E X  E C  
I I U I D  I R . c 1 ; I I  V T  o c  S T  R T  A D  R =  ( 0 1 9 9 0 0 0  I • E X T  E"' T =  ( 9 I 
v o  L 1 1 1  1 1  1 1  I 

I I  E N D  I I 
I 

I 

i 

IBM IBM Syatem/360 Assembler Coding Farm 
PRO GUM EXAMPLE ONE: TWO D I SK DRIVES I GW"C I I I I PAGE Of 

PROGRAMMER STEP 6 b  DATE 
INSTRUCTIONS 

j eUNC< l l I I (AROflECTRO NUMIER 

SiA.EMH·H lckontificotion-- o,.... ...... �� 30 ., " 50 " c � "' " " " -· .. . \0 " " 20 35 

To bypass initial ize disk program on IBM - supplied tope . Mount I BM -supplied tape on unit 181  
(9 - track drive). Mount initialized disk on unit 1 90 (VTOC on cyl 1 99) . Mount work pack on 
1 91 insert the fol lowing control cards in the reader . Dial 18 1  in load unit switches. Press load r- key. When system enters wait state, press start and EOF on the card reader . Job is complete 

r- when OOC and 4000A messages are logged . 
I I 

I I  J O B I N  T O  S K  
I f  D A  T E  6 9  0 3 2 
I I A S  S G N  S Y  S L O G  , X  • 0 1 F • . c 1 
I I  F I L E S  S Y  S I P T  • 1 I 

I 
! I 

Figur e  8 .  Example One ( Part 4 of 14 ) 

6 0  I BM  S/ 3 6 0  DO S  Sys .  Gen . and Ma int . 



IBM IBM System/360 Assembler Coding Farm 
EXAMPLE ONE: TWO DI SK DRIVES Mc<"G 1 °"""" 1 I I f---�
S
�
TE

.!!!
P 

...!:'7 �=..:_--!..!:�='-"'.!-'.!2..!:..::�-----,----------1 'N5"uc"oN5 f�•-UNc_:" --t-T +--+------!If---t--f-1 +------fcc,.,:;;,o:_,;;mrum"'o N;;,u...,:;;;-,----l 

f- **** Caution **** Do not rewind unit 18 1 . To load the tape onto disk, place the following cords 
in the reader. Dial 181  in load switches. Press load . When the system enters the wait state, press ++-t++-jf-+-1-f-++l-+....L+-J.++-l++-J+-+-jf-+-1-1-++� 

r- start and EOF on cord reader . The fol lowing message appears on SYSLOG: 
4444A. Type in 4 @  and press INTERRUPT to continue. 

I I  J O B D l  S R S T  
I I D A  T E  6 9  0 3 2  
I I  A S S G N  S Y  s o  0 0  . x  • 1 9 0 ' , D 1 
I I  A S S G N S Y  S L O G  , X  • 0 1 F '  . c 1 
I I A S  S G N S Y  S L S T  , X  • 0 0 E ' • L 1 
I I E X E C  

IBM IBM System/360 ADimblllr Coding Farm 
PROGRAM EXAMPLE ONE: TWO DI SK DRIVES PUNCHING 1 GU'"K 
H:OGlAMMEI STEP 8 DATE 

INSHUCTIONS I •UNc< 
SIATEMfNT 

- 0�"'""" oP*,ond I 10 " " 20 " 30 35 " " 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1 I I I I I f- After the system is loaded onto disk, generate the instal lation system . Dial 1 90  in load unit 
r- switches . Press load key on console .  When system enters the wait state, press start on the 
f- card reader. The following cards ore in the card reader (SYSRDR/SYSIPT) .  

A DD X • 0 0 c ·  • 2 5 4  O R  
A D D X • o o jc · • 2 5 4  O P  
A D D  x ·  0 0  E • • 1 4 0 3  
A D D  x ·  0 1 F • • 1 0 5  O A  
A D D  X • 1 9  0 .  • 2 3 1 ,. 
A D\0 x ·  1 9 1 • • 2 3 1 1 
A D D x ·  1 8 1 '  • 2 4 0  0 T 9  

I 
I 

Figur e 8 .  Exampl e  On e ( Part 5 o f  1 4 )  

1 I I [ 1 I 
c-� 50 " 60 " 

I 

I 

I 
I 

,.,_ .. u.!.A. 
PAGE Of 
CAROfL.ECTRONUMIER 

ldentificati,.,. 
s..-�· " 7J ., 

Two IBM 2 3 11  Dis k  Drives 61 



IBM IBM System,360 Assembler Cochng Form 
P�GG�A"' EXAMPLE ONE: TWO DISK DRIVES I cc" �.c I I I I PAGf m 
P�CGPAMI'.'Eq STEP 8 (continued) j o•·E i i 1 l i e><c E.E ''C '·'""" 

, .. ,,,,,',' loeo.,fco•,.,.,-
..,_ Opoo-..· · ar  Opoo•on� c ....... no, S.que<><:e • a " ,, "' 25 JO 3� " " 50 55 00 ,, '3 ., 

S � E T D A  T 1 E = 0  2 I '0 1 I 6 9 C L C K  = 0 kl I 0 0 I o l> l 
A S  S G N  S Y  S L O G  , X  • 0 1 F ' I I I 
L O  G1 l ! l i : i I 
A S  S G N  S Y  S R  D R  , X  • 0 0 c • I ! i ! I 
A S  s 'G N1 S Y  S I P 'T 'x . 0 0  C '  I I ,  I I I I 
A S  S G N ' ' S y s p C H  , ·X ' 0 0 D. , I I I I I ! 
A S  S G N  s !Y S L  S T  , X  • 0 O E ' i I ! I I I 
A S  S G 'N S Y  s o  0 1 X '  1 9  1 . ! I � s S G N  S Y  s o  0 2 X '  1 9  1 I I, I I I 
A S  S G N  S Y  s o  0 3 X '  1 9 1 . ' :  : I I 

I i I 
I I l :  i 

I I I I ! I 
I I I I I I 

I I I I ' I I I 
I I I I I I 

I I ! I I : I I I i I ! i I 
I I I I I 

I I 
I I I 

1 : I  
; ! I I I 

I I I I 

IBM IBM System1360 Assembler Codmg Form 

PROG�AM EXAMPLE ONE: TWO DISK DRIVES I G"'"" I I f>AGf 0' 

PROGRAMMH STE P  8 (continued) D,o.TE I '"'" I j 0·�0 flf(TRO NUM8£R 

, . , . , ,, ldentolocotoon-
No- 0P'O"'''"" D!>e...,nd � -�· 

8 EO " ., 20 30 35 •o " 50 55 "' " " 73 80 
I I J O B  O S  E R  v s  L B  I 
I I E X  E C  O S  E R V I 

O S  P L Y � L L I 1 I I I 
I • i I 

I I I 

I I I 
: I  

/ 1 /  E X  E C  s s  E R V i i ' i  i I 
D S  P L Y A .  D O  s c  H L V  Display the change level . ' I  I 
D S  P C H  z .  A L L  Display and punch sample probelms, delete, and l ink edit books . See Appendix C for names . '  

I • I : i ! 

I I P A  U S E  R E  jM o V E  C A  A D S  F R  0� s 1Y s P 1c1H .  1 P R E s s  ' E 10 s T O  c o  N T  I N  U E . I I I 
I [ I I 

I I 
I I I I I _l I I � I I I I 

I &  : I I 
I ! I i I 

I 
I ' I ' 

I I 

I i 
I 

Figur e 8 .  Example One ( Part 6 of 1 4) 

6 2  I BM S/3 6 0  DOS S ys .  Ge n. and Mai nt .  



IBM IBM System 360 Assembler Codmg Form 

PRQGR,&.M EXAMPLE ONE: TWO DISK DRIVES I c••'" '' 
PROGRAMME� STEP 9 ' on I · �"'' 

sw,•.·c·.· 
- Ope•o''"" Op.•-d , , 10 ,, " " ;o 

I I J O B  lA S S E M S  U P  1 ! ' 
I I O P  
I I D L  
I I Ejx 
I I D L  
I I E X  
I I D L  
I I E X  
I I D L  
I I  E X  

IBM 
PIOGRAM 
PfiOGRAWii.-

-
I I E X  

T I \o N  D E C K , L I S  T ,  L O  G ,  S T D L A B  E L I ! 
B L  I J s y s 0 1 ' ' S Y S  T E M W O  R K  F I L E N OI .  1 ' ' 1 9 9 I 3 6 5  , S D 
T E N T S Y  s 0 0 1 ' n n n n n n ' 1 ' n ' n n n n , n • n  n , n  I 
B L  I J S Y  s o  2 ' ' S Y S  T E I\o1 w o  R K  F I L E N 0 1 • 2 1 ' ' \9 9 I 3 6  5 ' s o  
T E  N T  S Y  s 0 0 2  ' n n n n n n ' 1 , n , n n n n , n In n n i I 
B L I J S Y  S 0 3  ' ' s Y S  T EI\o1 w o  R K  F I L E  N O . 3 ' ' ' 19 9 I 3 6 5 . s o  
T E  � T  S Y  s o  � 3 , n n n n n n , 1 ' n ' n n n n ' n n n n ! 
B L I J S Y S  R L , ' D O S  P V T R E L 
T E  N T  s y S R  L B  , n n n n n n , 1 ' 1 ' n 

I 

EXAMPLE ONE: TWO DISK DRIVES 
STEP I 0 

a,-. .. � Ope ....... 8 " .. " 20 25 
E C A S  S E 1M B L V  

s u P V R  S Y  S T  E M  = 0 I S  K ,  M P  
c o  N F G M O  D E  L = 4 0  ' s p = Y E  
S T  D J C L I S T  X =  Y E  s '  L I N E  
F O  P T  I T  = B G ,  P C  = Y  E S , 0  

S Y  S F  I L = ( 2 3  I I I , 
P I  o c s  CI H lA N sw  = R  W T A U  , T  
A L  L O C F I = 6  K ,  F 2  = 6 K 

L I 
n n 

DATE 

JO 

s = 
s ' 
s = 
C =  
T E  
A P  

B ' , 9 9 1 3  6 !5 , !S D 
n ' n n n n I I I I 

! I !  
I i 

' I I 

I 
I i 

I i I II I 

I 

IBM System '360 Assembler Coding Form 

3' 

Y E S  
� ) E C =  
4 6  
Y E  s ' 
B = 4 
E =  7 ' 

, . , . , . -
" 

I 

" 

Y E  s '  F p = Y E S ,  

c c  H A [ I N =  y E s '  
B M  P X =  Y E S  

! 

I c••'"'' 

I 
;o 

T l  M E  

D A  s o  

I 
I 

ss 

I 
I 

ss 

R =  Y E S  

F P  = ( I 

1 0  T A B  J I B = 1 0  , C  H A N  = 1 0 ' F I P G  R =  8 ' F 2  P G  R =  8 ' 1 0  D E V =  1 0 
D V CG E N  C H  U N  = X  ' 0 o c  ' ' D V C T y p = 2  5 4  O R  
D V C G  E II C H  Ujll = X ' 0 0  0 ' , 0  v c  T V  p z 2 5  4 0 P  
D V  C G  E N  C H  u1 N = X ' 0 0 E ' ' D V C T y p = I 4 0 3 
D V CG_ E N  C H  UI N = X  ' 0 1 F ' ' olv C T y p = 1 0 5  O A  
D V le G E N  el l' U N  = X , 1 9 0 ' , 0  v c  T V  p = 2 3 1 1  
D V C G E N  C H  U N  = X , I 9 1 ' • 10 v c  T V  p = 2 3  1 1  
D V  C G  E N  C H  U N  = X ' 1 9 2 ' ' I D v c  TV p = 2 3 2 1 I 
D V C G E N  C H  U N  = X ' 1 8 0 ' , D v c  T V  p = 2 4 0 0 T 7 , C H  A N  S W  = Y  E S 
D V  C G  E N  C H  U N  =X , 1 8 1 ' ' D V C T y p = 2 4 0  O T  9 ! ,  C H  A� S W  = Y  E S  

! ' 

F ig ur e 8 .  E xamp le One ( P a rt 7 of 1 4 }  

, ,  
I I I PAGE Of 

I I I (ARD ElECTRO NUMBER 

c,.......,n>, )eQ....,�cc 
00 05 " " 80 

' J  
j ! ' ! : I 
! 
l I I I 
I ! ,  ' 

l l  I 
I I 
! ! 

I ! \ i 

! ! I 
I 

I I 
I I  
I I  I 
I 
i 
I I 
I 

I I I PAGE Of 

I I I (ARO fLECTR0 NUM8H 

c-nto S.,q..,.nce 
00 05 " " 80 

i 
: 

' 2 ' ' 12 3 2 I I X 

, B G P  G R =  1 0 
i I 

i I 

I 
' I 

I 

Two IBM 2 3 1 1  D i s k  D r i ves 6 3  



IBM IBM System '360 Assembler Coding Form 
.. . 

I'IOORAM EXAMPLE ONE: TWO DISK DRlVES -� I GW"'' L l I I "Gf Of 

N:OGIAMME.t STEP 1 0 (continued) D.I.H I euNCe I I I I CARDELECUO NUMIER 

; ·� ., Vf 
ldot<!tmcatian· 

-
' " 

o�,.,,..., 
" " " "';;""' JO J5 "' " 50 , 

c � 
60 " " 7J -· 

.. 

A S  S G N S Y  S R D R  . x • 0 o c · 
A S  SG N S 'l  S l  P T  , X  ' 0 o c · ! ! 
A S  S G N  S Y  S P  ciH , X  • 0 O D ' 
A S  SG N S Y  S L  s �  . x  · o  O E '  I 
A S  S G  N S Y  S L  O G  , X  • 0 1 F '  I 
A S  S G N  S Y  S L  N K  , X  • 1 9 1 • 

A S  S G  N S Y  s 0 0 1 . x  • 1 9 1 • I 
A S  S G N  sjv s o  0 2 , X  • 1 9 1 • I 
A S  sjG N S Y  s o  0 3 , X  • 1 9 1 • 
A S  SIG N S Y  s o  0 4  • X • 1 9 1 • i 
A S S G N S Y  s 0 0 7 . x • 1 9 2 • 

S E N O  1 0 2  4 0  
E N D  

I • 
. ciH E C K A S  S E  N B L V  L I S T  l N G f ,O R E R  R O  R S .  I F c o  R R  E C T 
. R E'-" V E  A S  S E  M B  L E D slu P E  R V  I S O R  F R 0 �  S Y  s P ic H .  I N  S E  R T  I �  R E  D E  R 
. F O  L L  OVI l NG T H E I N  C L  U D E  C A  R D  O F  J P B  C A  T[A L S  U P  
I I  P A  U S E T O  c o  N T  I N  U E  P R  E S S  E O B  

I 
I &.  

IBM IBM System• 360 Assembler Codtng Form 
rt:OGI:AM EXAMPLE ONE: TWO DISK DRIVES PUN("! lNG I GW"'' I I I I ""' Of 
PROGRAMMER STEP 1 1  l o•n INSTRIJ(IIONS I euNc" 1 1 J I CAIO EUCTIO NUMBEI 

"''fMO•' 
I<M-rllil:cat:,.... 

No- Opera••"" Operand JO " " oc 55 c "' 
" 65 ., 7J 

Sequenc• 

80 " " " 20 15 L 
. A T T H  I S  P O  I N T A S  S E M B  L E  1 0  c s  ,.,o  DU  L E S  T O  B E  C A  T A  L O  GE b T O T H E  
. R E  L O  C IA T A  B L E  L l  B R  A R Y  
. U N  I T  1 8 1 IM u S T  B E  U N  A S  S l  G N  E D  A T  T H  I S  P O  I N  T .  ! 
. T H E  F L L  0� I N  I S  A N  E X  A M  p L E .  MO D U  L E S  S H o u L D  B E A S  S E !M B L E D  O N! A N  
. A S  R E  a u  I R  E D  B A  S I s .  
I I J O B  A S  S ElM 
I I O P  T l  O N  D E  C K  . L I S T • L O G  
I I A S  S G  N S Y  S P  C iH  , X  • 1 8 1 • 
I I E X  E C  A S  S E  M B  L V  i 

C D  MO,C R E  C F  O R  M =  F I x u  N B ,  I )( 

C T  L C  H R  = A  s� . I X 
T V  P E  F L E = o u T P  U T , I : )( 

1 0  A R  E A  2 = Y E  s .  I I J I X 
D E  i \1 1 C E  = 2 5 4  0 R , ' ! X 
S E P A  S 1M B = Y E S  i i '  

E,NjC : : I 

I • I 
I I E X  E C  A S  S E M B  LiY : 

� T M O  R E  C F  O R  IM = F l  P< u  N B ,  )( 

R E  AIC • F O R  W A  R D , X 
C l<  P T  R E  C =  Y E  s .  I X 
S E  p �  S M  B =  Y E S  

E N D 
I • i 

Figure 8 .  E xample One ( Pa rt 8 of 14 ) 
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IBM IBM System 360 Assembler Cachng Form 
>---___:E:.:;X::_:A.:.:_M::_:PL:::E__::O::_:_N_,_,E:.:_: _T.:...:W_:_:O::_::D'-"'I S.:.:.K..:::D_:.::RI'-'V-"'E S:-__ ___ �-- -·-- _ __ ;l. 

_
_ ·
_
· 
__ 

,._ �.·-.· .. · .. -· -.. --�Jjl---+---+11_+ ��-+--+-11 -+-hf,.,.;;;"'�==-:,.,.,.,_-----l STEP 1 1  (continued) I '"' . -- r - 1'"0 mcno NUMifO 

.--------------------.. -----_:_:: __ : --· ------- ----

I 
I 

C L 0 S E .s Y S P C H , X ' 0 0 D ' 
I &  
• ir H E C K  A S S I E M B L Y  L I S T I N G S  
I I P A U S E  I F  C O R R E C T  P R E S S  

I 
i 

F O R 
E o  s l  

' I  
I 
i 

I • I 
1 I I I ' � 

I I 
I : I  ' i 

; I I I i I 

i 
I 

1 I , ' I  i 1 1 1  , ! r 
f-+++-+-H-+++-H-+-++-1f-++++--l-+-+++--l-+-++-+-+-+--jiH-+-++I�t-!, -i-, ---r�--t-, -t-1 +-tj-!IH-+-t+H-+-+--t--<,-l--r-i, +-++-H-+-+-+-H-+-++-H-+-++-f-++-1 

i 
! I 

; i j i I I I I ! I I ! ! I I  I I i 
' I  

I ! I i 
I ' i  i 
I • I I  
I I i 

I I I 
i . i !  

I I 1 I l 
i 
I i I I i ' '  

I I 
I i 

r--------------------------------------------------------------------------------� 

����M�-----------------------'s_M�-Y•_"m_3s_o_A•,••_mb
_
l_•_• c_.d_m_v r,.,_m 

__ -.-.--.-.--.--.--.--.---------�···_ .. _· "�" 1"1 ''"'' EXAMPLE ONE: TWO DI SK - DRIVES ' / ' I I I I ""' o• 
�"'=o:•=•�="=��$T�E�P �1 2==�===�--=_-'-_'-'-'_-=_�'--'---�C--:_-_ ----_-_,L..I "'. '  _ �--�----- �- 1- _____ _L_:_, ---j�--+--+--+�-t-----+1-+-1 ----t,..,'.,;;;.·o elli'LEc'-"roo,;NU;,MIE;;-, -----1 

���· ���++��+--1-+-+++f-+++-+-�+--1�++-+-�4/-+-�1 +' �-�i' + �-t1-1�1 �-+-+++H-++-+-r�1 -+-+++-H-+--I-+-+++-f-+++-+-+++-H . ! ' +- I I I I I AI S S G N S Y S S L B , X ' 1 9 1 ' H: w..+--r f---;--l-+++-+++++++--�-++'-++-H+-++++-++++H-++++++- +-t-1 1 1 D L B L 1 J s v s s L . • D o s P v T s R c I L 1 s • • i 9 9 [1 I J 16 s . ·s�• i�!DIH-+-+-+-+++H-++-+---+-+-1-+�-+-++-+-H-�-++++-1-++--1-t--i 
I I E: X T E N T S Y S S L B , n n n n n n , 1 , 1 , in 1n n n 1 , n ! n n n.t.ll f-- -l---'--f-++-t-+-+-++H--H+-4+1-+-H+H-+-t+-H++++H--H-l-l I 
* C R E A T E  P R I V A T E !  s o:U R C E  S T A T E M E NT !  L I B 1R [AIR Y '  O N  
I I E X E c  c o R G z I i i I I I I j 

I I * I I I i i i I  I 

I & I II 
I I .  I I I I 

I I P A  U S E  I I i 
I i I 
I I i 

I I I I 
i I I 

I I 

: 
i 

i 

I I 

Figur e 8 .  Example One ( Part 9 o f  1 4 )  

: 
I 

i i i 
i I i  
: I I  

j 
I I I I I 

i , I 
D R  I V E  1 9 1 ! 

i I 
I I 

I 
I 

' 
I I I 

Two IBM 2 3 1 1  Disk Drives 6 5 



IBM IBM System 360 Assembler Codmg Form 

I "OGOAM EXAMPLE ONE: TWO DISK DRIVES I L .d · l I I I l 1::,"; EcfCPO ""'" : PI!O(;�AMMf� STEP 1 3  ! ,, � I I I ! I 
,.,.,,.,,!,co••on-

�""�� �.,...,, "" Coe.,..�-
>' " 

I I  J 0 B S Y  S R E S 
I I  E x1 E c [MAj l N T  

D E  L E T S  A . A  L L  . rz  . A  L L 
I * I 

I I  0 L iB L I J S Y  SR S , I ' , D  o.s S Y  S T  E M  
I I  E X  T E  N T  S Y  S R E s l .  1 1  1 1 1 1 1  1 . 1 . , 10 
I I  E X  E C  ft, A  I N T '  

A L  L O C  C L  = n n n ( n l • s L =  0 ( 0 , 
I * 
I & 

I I 
I I J O B  LA B E  L S  

i I I I I I I 
I I 

I I I I 

IBM 
"owM EXAMPLE ONE: TWO DISK DRIVES 

(.,..,..,..� .. .c 

I I I  l i . I I 
I , I ! 
I ! I i ! I I i I I ; I I ! 

R E  s i 1 ID E N c 1E IF I L 'E I ·  , 9  9 1 1 ! 3  6 5 • 's D, I 
o jo  1 . ln l n 1 n 9 1 , I , I i ; I i I i I i 
I I l ! l I I i i ! 1 l I ! I I ' ! I l . . . I l_ -"-J 

i I 
! ' 
I 

I 

I 
I 

Number of cyl inders al located to CL must be at least two less than EXTENT for SYSRES .  

I I I . I 1 ; 1 r 1 . i -1 I 1 ! I I I 
I i I ! I I I : I  l 

I I ;  i 1 : ! i i I I I 
I I I I I ' I I I I i : 1 I I I ' I I I I i 

. 1 I I : I I I 1 i i 
I i I I ! I : I I i I ! I I :  i I i I i I ! I I I f I 
i I i  i I ! 1 I i i I 

I i I : j I i I I : ! 
I i i , I I I I i i I I . i I I 
I I I : I I 1 I l I I 
i I I I J I I I I I ! I I ! i I I I I I i i I I I ! i .  I . I . i i 1 I i I I i I i I I I t  I 
I I I I I I I 1 I I I i I I I 

IBM System 360 Assembler Coding Form 
I I l 1 I l PAGf 

i 

I 

I 
I I 

m 

"oowwf' STEP 13 (continued) I I I I ! CARD ELECIRC NUMSE� 

I I 0 P T 1 ]0 N D E C K  , L I S T L 0 G , S T D L A B  E L \ I I I  
I I D L B L I J S Y S L N , ' S Y S T E M  IW 0 R K F I L E N 0 . o\ · \9 19 I 3 6 5 S D 
I I  E 'X T  E IN T  S Y S  L N K ,  n n n n n n ,  1 ,  n ,  n n n n ,  n n n in 1 1 1 i 

lL 
1 1  

I I D L B L I J S Y S 0 1 , ' S Y S T E M  W 0 R K F I L E N o! .  [ 1 � '  , l9 !9 I 3 6 5 , S D i 

"" OS 

l 
l 

I I  E X T EIN T  S['i' S 0 0 1 , n n n n n n , 1 , n , n n n n , n ' n n 1n i \ i  i j I I Assign work files and private libraries . 

I I [ll L B L I J S Y S 0 2 , ' S Y S T E M W 0 R K F I L E N 0 . 2! ' , ls l9 I 3 6 5 S D 1 

I I 0 L B L I J S 'I S 0 3 , ' S Y S T EjiY W 0 R K F I L E N 0 . 3 • ' , 1 9 19 j I 3 6 5 , S D i 
I I  E X T E N T  S Y S 0 0 3 , n n n n n n , 1 , n , n n n n , n n n n 1 1 i 1 I 
I I  D L B L  I J S Y S] R L , ' D O S  P V T R E L  L I B ' , 9 9 I 3 6 15 . � sfo i J 

,. " 

""0�"<� " 
I 

l 

I 

I 

I 

O'h .. <d oD U, �. A, 

Sequence 

80 

I I E X T E , II T S Y S R L B , n n n n n n , 1 , 1 , n n n n , n n n n 1 1 -�.i_.'�.J....+--'-L-l.-..J-.1--l.--+-4--l.-l--'--'--1-1-+---'-L-l.--f---<-l-+-+-+-t-+......._.,-+-+-+-+--H 1 1 o L B L 1 J s v s s L • • o o s P v T s R c L 1 B • i s 9 1 1 3 i s 5 . i s 1o i  I i I L I I I I I 
I I  !E X T E I N T  S Y: S S L B , I n n n n n n l , 1 , 1 , ! n l n n i n : . ! n n n n '  ! [  I i I I ! 

I I I i i i I 
I �  I I I I I ! I I I 

i i I i i  i I i I ! 
I I  J 0 B C A  T A L S  U P  � I I I I I I I 
I I  � s  S G  N S Y S R  L B  , X ' 1 9 1 I ' l i 
I I  � s  S G N  S Y S L N K  X '  1 9 1 . I j : I i ! 

I I i i ! I I ! 
I i ! \ l I 

i I I 
I I I  i 

Figure 8 .  Ex ample One ( P art 1 0  o f  1 4 )  
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IBM leoCG .. MM" 
EXAMPLE ONE: TWO D I SK DRIVES 

STEP 1 4  
'�-

I I  10 p T I O N c!A'T jA L � I 
A C:  iT I I  ;OIN r: j l: EiAIR I i 

I N C L U]D E ! I , : 
I I 

Supervisor object deck here . 
I 

I * 

I I  E X  E C  L N  K E IDIT 
I N  C I L U1 D E I :J is L · B P 

I I '  · E 1x E l c '  L N' K: E1 DiT I j ! 
I N' C L U D E  I J 'B i l  i P  L I I I 

I I  E X  E C  L N  KI EID T  i 
I N  C L  U D E  I J B L E  

I I  E X  E C  L N K E  D T  
I N  C L U D  E I I J B S  L I 

I I  E X  E C  L N  K E  D T  
I N  C L  U D E I J B S L 2 

I I  E X  E C  L N  K E  D T  
I N  C L  U D E  I J B S L 3  

I I  E X  E C  L N  K E  D T  
I 

! 
I 

IBM 
PROGII:AM EXAMPLE ONE: TWO DISK DRIVE S 
PROGR.AMME!I. STEP 14 {continued) 

- OperorrQn 10 " " lQ 
I N  C L U D E  I J B S L 4  

I I  E X  E C  L N  K E D T  I 

I N  C L  U D E  I J B S L 5 
I I  E X  E C  L N  K E D T  
/ &  

lBM System 360 Assembler Codmg Form 

! I ,., .. ! I I I PAGE '.)f 

l i I l t I I I CARD ElECTP.O NUMSU 
�-- -

com....,�·• �() ,; ·; 
I I !  ' i .  I ! I i 

I I I ! I I I I I I I ' . I ' ' I ! I I I I I I ' I I � : I I ; i I I ' ! 

I 
i 

I 

Steps 14 and 1 5  contain the coding for inc luding the I BM components selected for this : example . The LINKEDIT book displayed and punched in step 8 contains oi l  the necessary 
job control statements to l inkage edit any of the IBM components shipped an the system. 
The user is encouraged to use this book to tailor a job stream to include any I BM components 
desired . 

I I I I ! ! I I l ,  I ! i i ! i I I I I I i i ' C S E R , \1  I I , , I I I I 
I I ! ! i ! I I 

! ! ' I P L· ' ' I ! _;  i � 
i i 1 I I I i I I I 

I I I L j l :N K A G E E D  I T  O R 1 I �eed n�t lb� l !nka�e ��it�dl if the I I i i 
I ! I D i S ! E R V  
I I : I I I I : MIA; I N T  

i ' I 
I : I  ! R !S lE R V  

I, ! I 
I I ! j i  I ! 

I I I I 

I I I I I 
I I I I  

IBM System/360 As�embler Cochng Form 

Pvr.(HIN(, I o""'c 
DAH INSUUCTIONS I 

I 
I 
I 
I 
i 

L 
I 

I 1 shipped supervisor is not exceeded . I 
, I 

I I I I 
I 

I ! '  ! i 
I i I : I 

i I ! I I 
! ' I I 
I I 

I I P'Gf "' 
I I ICAII:O £l£CTIONUMIEI 

)o,qcoence 

I 
I 

i I 

OTATEM(r.T ldentifoceticn-
ap.,...nd c-ntl -�· " " " " 50 " "' " 71 73 s s  E R V  � I I I I I I I I I I I I I �� Need not be l inkage edited 

c o  
� if the shipped supervisor is 

R G Z not exceeded . 
I I I ! ' I ! 

I 

8C 

.. 

r- At this point the system wi l l  indicate re - IPL is needed . IPL from SYSRES {1 90). 
' j  I I 

S E T D A  T E  = 0  2 I 0 1 1 s lg C L  o c  K = 0 0  I o 0 I o o 
I I  J � B O N 'D s �  L B  
I I  E� E C  M A  I � T 

p E  L E  T C  A S S E . A  L L  I � 0  N O S  C L  
I • 
! &  I 

A S  S GN S Y S R  L B  X '  1 9 1 • 
A S  S G N S Y  s s L B  • X • 1 9  1 . 

F igur e 8 .  E xample One (Part 11 of 1 4 )  

I i 

i 

I 

I 

: 

Two IBM 2 3 1 1  D i s k  Drive s 6 7  



IBM IBM System 360 Assembler Codmg Form 

P�QGRA"' EXAMPLE ONE: TWO D I SK DRIVES I I I I 
PR0Gk•I.M\£-< STEP 1 5  : .  I I 1 

-- -----· 
No� 0�'0'•0" :).,..,.,�� , ' 20 ,, s; 
I ! I I 1 I i I  I I I '  

I I I I I I I I I 
i I I ' I I ' I : I  

I I  J O B C jA T A  LC L B  I i ! I  I i i 
. A T  1T H I S P O  I N T L l N K  AIG E E 01 1 T 1  c oiB]o [L 1 , 'B A iS ' I c ! I F ·o ;r R :A N [ ,  D j l  S K i 
. U T  I L I T  I E s • A U  TO T E  S T  . . P L , /  I ,  , R  P G , 1 1 14 K l A1s l s [ EM B 1L I E .R I I ' 
I I  O P  T I O N C f4  T A L  I I ' i  I I ' ! i 1 '  

A C  T l  O N  C L E A R  i I I : : i I 
I N C L U  D E  I J V P T  I I I I l l  Aiu[T OtT E s !T I 

I I  E X E C L N K E  D T  I 1 1 : I . ' : I 1 !  ! 
I N C L U  D E  I J S �.;  B D  1 i !  , I I j c �o:B[o[L I i i 

I I  E� EC L N  K E D T  I i I ! 
I N  C L U D E  I J s o D B  I I I ' i I 1 c o  B io :L io E B iu a 1 

I I  E� E C L N K E  D T  I !  i ! I I I  I 
I N C L U D E  I 1J I T F O  I i B IA[S I C 1 F[OIR:T R A N  

I I  E X  E C L N K E D T  I ' I  I I ! I 
I !IIC L U  P E  I J X P  L I D I I I I i ,  i P Lj t i t  : 1 i i I 

I I  E X  E C L N  K E D T  ' . I :  I !  I I 
I � C  L U  D E  I J R R G I I I I R i p la !  I 

I I  E X  EC  L N K E  D T  I I I I i � I i ! 
I N C L U  D E  I J O S M  I i 1 I ! i S IOIR iT I �  E ' R  G E  

I I  E X  Er.  L N K E D T  I : I ,  : I ' ! I I 
I � C  L U  D E  I J 0 0  3 2  I ' i  ! I 1 i4 [K i A S  S E r.-t B  L E R  

I I  E� E C L N  K E  D T  ! I I j . 1 1  I I I  I i 

IBM IBM System 360 Assembler Codmg Form 

I'ROGRAM EXAMPLE ONE: TWO DI SK DRIVES � 1 • ·0>><" 
PROGUHM£� STEP 15 (continued) I '"' '  I j 

........ oPI' .... ''"" ()pe,.,.,d , , .. " 20 )� 4C' .. " )� I '  I I j I I I 
I N  L U  D E  I J WT M i i ' T IA1P E T O  D A  � �  c 
P : H  [ A S  E T P  D C 5 , I J VI T  IN c s 2 , N  A U  T O  I i I I I : 
I N  C L U D E  I J iv n  AB  I I I I I L B  L T  y p  T A  P E  I I I I 

I I  E X  E C L N  K E D T  I : 
I N  C L  U D E  I J [W T D  I T 'A p E tr o 0 1  S 1K U T  
P H  A S E T P  O K  5 • I J � T  D C  s 2 , N  O A  U T O  I I : 
I IN C L U D  E I J 1vn A B  I ! l : 

I I L B  L T  y p  T A  p E I I I I ! I I 
I I E X  E C L N  K E  D T  I i ! i : i 

I N  C L  U D E I J WT P I ' 1  T A P E l  rio, p R I N >T E R  
p ., A S E T P  P R  5 • I J VI rip c 1 s 2 • N O A U T O  I I I I I 
I N C L U  D E  I J W L  A B  i I I i I i .  

I I  L B  L T V P  T A  P E  I ! I ! ! I 
I I E [x E C L N  K E  D T  I I j I 1 I i 

I N  C L  U D E  I J W T C  j ! ' I r :A1P ·E T O  c� R D  u 
P H  A S E T P  c l c  5 . I J V'I T  c c  S 2 ,  N AIL T O  I I I I 
I � C L  [u D E  I J 1W L A B  I I I  

I I L B  L T V P  T A  p E I j I I I I 
I I E X  E C L N K E  D T  ! I I I I 

j j i 

F ig ur e 8 .  E xa mp l e  One ( Pa rt 1 2  o f  1 4 )  

6 8  I Bl-1 S/ 3 6 0  oo s  sy s . G en . an d Ma in t .  

I I i i I i " ·'·' v• 

l I I I : ··· "" "�""'' 

:::"""'.....,"'• " "' '" I 1 I 1 I !  i I I i 1 I 
I i 

i :  ! [ I I 
s :o !R T i/I E  R G E . ' 

I 

I I 

I 
! 
I I 

i 
I : j 
I 
I 
I 

I 
I 

c-.,·· "' 
! 

I 
I l 

I I I 
i i 
I I I I 
i I l 
I � I 
I ! I 

' 
I I 
' i I I 
I I I 
! [ I  
I i I I I : 
1 I I I 
I '  i I 

" 

L L � T I .L ' I . 'V I 
I 

I I 

I :L l T V I 

I 
I I 

·U T I L tfr !v i  
I !  

: 
t I 

I L ; l jT V 
! 

. I 
I 
I 

� �  

I 
I 

I I I I : I  I I 
I I I j I I i I I 
I I ! I I I ,  I I 

' i  I i i I I I I I I 
I !  I ! I l I ,  ! I I j I :  I i 

I I i I I i I I , I ! I I I I 
I I 

I I I I I I I I ! I : i ' ! ' !  ! i 
i I i  i l I 1 i i I 1 l i i l I I I i 
I I I i I I I ! i 
I l l  I l 1 I I 1 : I  : I ! 
i I I I : I 
i i i d l 

PAGf oc 

CI>RD ELfCT�C "-tJ'-'BE:R 

>o.cuO'nce 
n "' 

I I 
I 

I I 
: I ,  I I I I I I I f l  i I 

I 



IBM IBM System 360 Assembler Codmg Form 

PROGRAM EXAMPLE ONE: TWO DISK DRIVES --=-1 ' I '"'"'c I 
PtOGR.A.MMH STEP 1 5  (continued) I "" l J 

No- 0"""'''"" Ope•ond ,, " " " )0 "' "' ,. " 
l iN C L U D E  I J W C T  C A  A D  T O  T �  P E 
P H  A S E C D  T P  5 .  I J �c T C  s 2 , N  O A  U T O 
I N  C L  U D E  I J W L  A B  

I I  L B  L T  Y P  T A  p E 
I I E X  E C  L N  K E  D T  

I N  C L  U D E  I J W C D  C 'A A D  T O  0 1  S K  
p H  A S E C D  O K  5 .  I J w e  D C  s 2 , N  O A  U TO 
I , N C L  U D E  I J � L  A B  

I I E X  E C  L N  K E  D T  : 
I N  C L  U D E  I J jW C P  I C A  ,A D T O  P A  I N  
P H  A S E C D  p p  5 . I J wjc P C  s 2 , N  O A  U T O  : i 
I N  C L  U D E  I J W L A B  ! I 

I I  E X E C  L N  K E  D T  I ! I 
I N C L U  D E  I J !wlo P 0 1  S K  T O  P A  I N  
P H  A S  E O K  P A  5 ,  I J W_ D P C  s 2 , N  loA U T O i I 
I N  C L  U D E  I J 1w L A B  

I I  E X  E C  L N  K E  D T  I 
I r. C L U  D E  I J w o e Dj l S K  T O  C A  A D  
P H  A S E  O K  C D  5 ,  I J [w o c c  s 2 , N  O A  U T O I 
I r. C L U  D E  I J W L  A B  

I I E X  E C  L N  K E  D T  I 

IBM ISM System 360 Assembler Coding Form 

PROGRAM EXAMPLE ONE: TWO D ISK DRIVES 1 -"'"'' I 
I'IOGIA�II. STEP 15 (continued) DATE I l 

)TA;;:•M'�' - . " Operoloon " " 20 ��ond JO JO " " 50 
I [ N  C L U  D E  I J �ID T  0 1  S K  tro  T A  P E  
P H  lAS E O K  T P 5 I J �D  T C  s 2 , N  O A  U T O  
I N C l u D E  I J lw L A B  

I I  L B  L T  "''P T A P E  I I I I 
I I  E X  E C  L N  K E D T  

I N C L U  D E  I J �D1M 0 1  S K T O  D A  T A  
P H  A S E K D  C 5  I J W D.M c s 2 N O  A U  T O  
I I\  C L  UD E I J �� L 1A B 

I I  E X  E C  L N  K E  D T  
I IIII C L U  D E  I J �� D O  I D I .S K ilo 0 1  S K  
p .,  A S E O K  D I< 5 . I J � D  D C  s 2 , N  loA U T O  
I N C L U  D E  I J I� L /A B I 

I I E X  E C  L N  K E  D T  I 
I N C L U  D E  I J lVII M D  D A  T A  C E  L L  T O  
P H  A S E ole O K  5 . I J �� D C  s 2 , N  [OA [lJT O  I 
I N C L U  D E  I J I� L A B  

I I  E X  E C  L N  K E  D T  I 
I N C L U  D E  I J � M T  D IAjT A C E  L L  T O  
p .,  A S E C T  p 5 • I �1M T C  s 2 , N  A U  T O  
I N C L U  D E  I J lw L lA B I I 

I I  L B L T  IH T A  P E  
I I E IX  E C  L N  K E  D T  ! 

Fig u r e  8 .  Ex am � 1 e  One ( Part 1 3  o f  1 4 )  

I I I I 
I L 1 1 

Commen•t " 60 ., 
U T  1 /L I T Y  

i I I I 
! I I 

U T  I I L !  I T IY ! ! I 
! I 
I I 

T E A I , P \U [N C H  U T  I L 
l I 

I , I 
T E A  IU j T : I  L I T Y  

i I 
I 

U T  I l L I T Y  
I 
I ,  I ' I 
I ,  
I ;  
I :  I 

I l 
I I 

c ........ n ... 
55 "' "' 

U T  I L I tr Y  
I 

I I I ! 

C E  L L  u tr I L l T V 
� 

U T  l j l ! I T Y  I 

I I 

I I 
0 1  S K  U T  I L I Tl't 

T A  P E  U T  I L  I :r IV I 
I 
I 

i 

I 

------·- - 1  
PAC,.£ o; : -l (A�D lLE .... T�:::: h.J'-'f!F;; I 

S..<! ... �-� 
n S0 

i '  
I 

! 

l T V 

I 

P.t.GE "' 
ARD HECT•O NUMIER 

S.qUIIr>c• 
" " 00 
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IBM I,.,� .. ,." . 
EXAMPLE ONE :  TWO D ISK DRIVE S 

STEP 15 (continued) I "' 
'-'- , (  ��··--, . .  o�.,Q,� JC "' 

' I  · N' C ' L  ulo!E I �J !W!M P I I 
P H IA! S IE 1 D C  P ' R i 5 ' ,  I J WIM P C  s 2 , N  A U  T O  

I I  N C L U  D E  I Jlw L A B  
I I  E X E C L N K E  D T  

IBM System 360 Assembler Coding Form 
l 0'-•··.( i 
I T 

IT" ' ·' 

" " .. ;o : ! ! D .A T .A r E L L T O  
I !  
I I I I 

1 
I 

c"'"'-n" 
" " 

P R I NlT E R 
i I 
I 
I I 

" 
.U T ' l  L I 

I PA(;E Cf 

I (Ali:DEUCTR0 NUM8ER 

ldentif=ca•:<T-
S.�uen<� 

" " 
T Y  

I I  ,N C 1 L •U D E  1 1 J IW M M  I I D A  T A  C E  L L T O  D A  riA C E  L 1L � T  I L I T!Y 
P H  A S  E D C  D C  5 . I J l\'oM M C  s 2 , N  O A  U T O I i 

I I  N C L  U D E  I J W L  A B  I i I I i I I i I 
I I  E X  E C  L N  K E  D T  I i 

I � C L U  D E  I J !vi c  L D  C L  E A R  D l  S K  U T  I L I !T Y  I 
1 1 1 1 E IX . E .C 1  L N1 K : E  D!T I I I ! ' [ I 

I N C IL U D E  r J iw1 c LIM i C1 LI E A R  D A  TIA C E  L L  iUIT I L I T  Y' 
I I  E X  E C  L N  K E  D T  I I 1 ! I 

P H  A S E  P C  p • * , N O A U  T O  i r iA p E c o  M P  A R E U T  I L  I:TI'I 
I N C L U  D E  I J 1\'o T C P  I 
I N C L U  D iE I J J c P D 1 ! I I 
r l l'l c L u' DI E I J � xl r  T I I I I ; 1 I i I 
I N C L U  D E  I J � T  P C P I I i 

I I  L B  L T i 'l p T A  P E  I I 
I I  E X  E C  L N  K E  D T  I I I I 
; I • I I I I I 
I & I I 
I I I I I I I 

I I  J O B  ciA IT A L R IL B I I 
I I I I 

IBM IBM System/360 Assembler Coding Form . . .. 
PQOGU.M EXAMPLE ONE: TWO DISK DRIVES T G'""" I I I PAGE o• 

�ME' STEP 16  DAa I fCNC" T I I CARD ELECTRO NUM8E� 
A ' ' '  l:lerl·!'c01·or ...,_ ' 0�··· � "' o�..,.., 10 33 <0 " so 55 c-"'' 

" " " " 
""qver.ce 

I I  A S S  G1N S Y  S l  p T X '  1 8 1 . 
* C A  T A L  O G  M O  D U  L E S T O  R E  L O  C A  T A B  L E L l  B R  A R Y  
I I  E X E C  M A  I N T l 
I * ! i : I  I 
* I T H E F JO L L  0� l N G D E  L E  T l  O N S  jAR E O P  T l  O N  A L .  
I I  P A  U S J E p L A C E R E  IMA I N  l N G C A  R D S  I N  R E  A D  E R .  p R E S  S E O B  T O  c o  N T  I N  U E  
I I  E X  E C  M A  I N T 

I 
Place any desired deletes here . 

I 
c o  N O S  I F L , S L I 

f . •  l I I I i 
I & I i I I I 
* I  ,T IH ! E1 I B IA S l iC I S Y  S G  E N  I S c o  ,. p  L E IT i E . , T H E  u s  E ;R iM,A Y S E T  N EJw 1 ST �IN D  A R  D 
• ! L A,B E l L i s , IR E l - A L  L O  C A  T E l L I B R A .R Y s i r z i E  s l A NID ' S 1E IT A U·T k>M A T! r  C cio!N D E  N S E  
. L I M l  T S  I F l  R E  o u  I R E D .  c o  P Yl T IH  E IO P E R  � T  I O N  A L  P A  C K  T O  T A  P E F 0 R B A  C K  - U  P .  
. U S E  T H E  I D E N T  I C A L  U T  I L r tr v D E  C K  S E  T U P  A S  A F  T E R  F l  R S /T s lv S G  E N  J O  B .  
. T H E  ' F  I N A L  c o  N O  E N  S E lo P E R jA T I � N  s u  p p L I E D  T H E  c u  R R  E N T s iT A T  u s  
. F T !-1 1: S Y  S T  E lM L l  B R  AIR I E  S . ! 
I I P A  U S E  E O J  S Y  S G  E N  - - 1 - - I 

i I 
I I I 

I 

Figure 8 .  Example One ( P ar t  1 4  o f  1 4 )  
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One IBM 23 1 1  Disk Drive 

The s ystem i s  supplied i n  two volumes . The f i rst volume cons ists of a core 
i mage library and a relocatable libra ry . The second volume is compo sed of 
a cor e image libra ry a nd a source statement l ibrary.  Dependi ng upon the 
user ' s configura ti on ,  the se packs a re used in va rying order . 

IBM supplies the 1 0 K  background var iant of the di sk wor k  fi le ass emb ler 
in the core image library of the s ource statement library pack . The 
f ol lowi ng procedure employs this ass embler variant for system generation . 
If th e  user wishes to use another variant , he must: 

• L inkage edit and catalog the desir ed assembler to the core image 
l ibrary of the relocatable li bra ry system .  

• C SERV the .a ssembler just cata loged. 

• D el ete the supplied assembler f rom the core image l ibrary of the sour ce 
s tat ement l ibrary system, and condens e this library . 

• C atalog the assembler obta ined through the previous C SERV to the core 
i ma ge li brary of the source statement l ibrary volume . 

Th e us er can now perform system generation a s  described . Figure 9 
ill us trate s  the system configurati on u pon whi ch Exampl e Two ( Figur e 1 0 ) is 
bas ed .  The following steps are keyed to Example Two : 

Stef 1 

Stef 2 

Step 3 

Dis k- only users receive the syst em o n dis k .  Disk users with at 
least one tape unit avai labl e  receive the system on ta pe . 

Mount the IBM- suppl ied core image and source statement li brary 
volume .  Users with tape must a ls o  mount a disk pack to which the 
tape is to be restored . 

Before generating a system with a t  least one tape uni t  the user 
should ha ve an i nitia li zed di sk pack (VTOC on cyl inder 1 9 9 ) . 

a .  If the disk pack has not been initia li zed , the I BM-supplied 
volume , a se lf - loadi ng tape , is capabl e  of in it ial iz in g  the 
pack ( s ee F igure 1 0 ) . The DLBL cards used in the f ollowi ng 
steps must contai n the volume s eri al number appearing in the 
VOL card o f  the in itial ize disk control cards . Any vo lume 
serial number used i n  the E XTENT cards for the followin g  
steps must agree with the vol ume s eria l nurr.ber i n  the VOL 
card f or the i nitia li ze di s k  control car d .  

b .  I f  the disk pack h a s  been previously initia li zed , the 
initia li ze di s k  routi ne can be bypas s ed ( s ee Figure 1 0 ) . Any 
volume s er ial number used in the EX1�NT cards f or the 
following ste ps must ag ree with the volume s erial number used 
when t he pack was initial ized .  

Aft er step 1 is compl eted , the user must restore the system from 
the self - loadi ng tape to the ini tiali zed pack . This step is 
omitted when a system is received on disk .  

When the ta pe  ha s been restored , dial the address o f  the system 
res idence dis k  dr ive into the load unit switches ,  a nd IPL to pass 
control to the DOS supe rvis or.  Then pe rform a DS ERV to display 
the directories .  See Appendix A for the IPL control statements . 
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Step 4 

Step 5 

Step 6 

Step 1 

S tep 8 

SSERV (di spla y  a nd punch) all  the des i red s ampl e pro bl ems from the 
s ou rce st at ement l ibrary into cards . Punched output includes the 
sample prob lems with BKEND and CATALS cards . Four other books i n  
the source statement l ibra ry that should be punched out a t  this 
time ( Z . L INKEDIT, Z .DELETECL, Z . DE LE TERL , and Z . DELETESL) contai n 
the necessa ry control statements t o  s elect ively l inkage edit and 
delet e  al l IBM components . The sample problem program names , the 
l inkage edi t ., a nd the de lete book names can be chos en and punched 
us ing the DS PCH statement ( s ) . The sample problem prog ram name s 
and the linkage edit and de lete book names are shown in Appendix 
£. 

After thes e s ample problems and books have bee n  punched , they 
can be de leted f rom the s ource statement library along with 
u nwant ed macros ( e . g . ,  those components never to be used) . 

I f  addit ional space is n eeded for workf i les to perf orm assemblies , 
( SYS00 1 ,  SYS0 0 2  a nd SYS 0 0 3) the user can re-allocate the system to 
take advantage o f  the space ga ined by the delet es from the 
previ ous step. 

The workfil es SYSLNK, SYS 0 01 ,  SYS002 , a nd SYS0 03 are def i ned by 
use of the DLBL a nd EXTENT cards . Thes e cards must be preceded by 
the OPTION STDLABEL or OPTION PARSTD card . 

Perform all n ecessary ass embl ies . The assemblies f or the 
supervi sor , a nd IOC S modules should be performed as sepa rate job 
steps . The user must be carefu l t o  kee·p all ass embl ies in order . 

If the user ' s  operati ona l  system is tq contain a minimum source 
stat ement l ibrary with sel ected macros ,  they should be obtai ned 
through a n  SSERV. The macros obtained in t his step will later be 
placed on SYS IPT an d cataloged to a system source statement 
library. 

Dis k users without ta pe must remove the I BM- supplied core i mage 
and source statement library pack, a nd replace it with the 
IBM-supplied cor e  image and r elocata ble library pack. The pack 
removed should be retai ned for backup.  

Users wi th tape ca n either replace t he core image and source 
stat ement l ibrary pack ,  or they can restore the IBM-supplied core 
image and relocatable li brary tape to this saw.e initil ized dis k  
pack . 

Before restor ing the tape , the us er must t ake the n ecessary 
action to perform or bypass the initia lize disk routine. 

Step 9 Aft er step 8 is compl eted , the user must re store the system from 
the self - loading tape to the i niti aliz ed pack . This step is 
omitt ed when a system is received on di sk. 

Step 1 0  D ial the addr ess of the system r es idence disk drive into the load 
unit switches , and IPL to pass control to the DOS supervisor. 

step 11 P erform a DSERV to display the directories .  De lete a l l  
reloca table library c omponents n ot  t o  b e  us ed. 

Step 1 2  Rea llocate libra ry si zes ., assigning all free s pace with the 
except ion o f  l inkage editor work f il es , to the core i mage library. 
If room is avai lable at thi s time , the user can also a llocate the 
small source statement library t o  contain thos e macros punched in 
step 7 .  Otherwi se ,  thi s  allocation can be done i n  step 1 5 . The 
l inkage edi tor work fi les (SYSLNK and SYS00 1 )  are al ready defined 
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on thi s  pac k .  The us e r  need only as s ig n  SYS LNK and SYS 0 0 1  to this 
driv e .  ( S ee s t ep 10 in F igure 1 0 . ) 

St e �  13 linkage edit and catalog the a s s embl ed supervi sor ( f rom ste p  7) to 
the core image li bra ry . C e rt a i n  key programs must al so be l in kage 
edit ed an d cat al o ged in t he same job s t ep with the new supervi sor 
if the SEND a ddre s s  i s  l a rg e r  than the on e used by the s upe rvi s or 
being replac ed. T hes e key prog rams a re IPL , l ink age editor , and 
li brari an . The control sta temen ts to l inkage edi t  these prog rams 
are in the li nkage edi t deck pu nched out in s t ep 4 .  T he SSERV and 
ass embl er compon ent s illu strated in F ig ure 1 0 , ste p  1 3 , shou ld be 
inc l uded a s  pa rt of thi s  job only i f  the us er ' s operat ional sys tem 
is to conta in a m in imum sour c e  s ta temen t libra r y .  

T h e  new superv isor is not cat a loged unt i l  a / &  statement i s  
read. The user must not att empt any ot her operat ions from t he 
time when the s upe rvi sor and pre cedi ng programs are cataloged and 
t he s u bs equ ent IPL . 

St e �  14 Aft er t hes e k ey pro grams have been ca ta loged , re - IPL , a nd s et the 
da te ( set the c loc k if the t i mer f eatu re is pres ent ) . 

Linkage edit a nd cata l og  any addi tiona l components des ired t o  
the core image l ibr ar y . S ee Appendix c f or a compl et e ,  l is t  o f  
control cards for a ll components . The L INK ED IT deck pun ched out 
i n  s t ep 4 contains al l of the nece s sa r y  control stateme nts to 
l inkage edi t a ll c omponents shi pped on the s y s t em .  

Bef ore the ne xt ste p i s  pe rformed ch eck t he l inkage editor 
list i ngs an d mak e all necessar y corrections bef ore de leti ng the 
mod ule s f rom the re locata b le library . 

Step 15 If the component s del eted in step 11 did not provide adequat e  
space for the f ina l a l locati on of syst em l i braries , a n ew 
allocat ion can be p er formed by del eting compone nts previ ous ly 
ca ta loged to the core i mage li brary . More t hen on e del et ion and 
allocat ion may be r equired dur ing l inka ge edit jobs . Use rs 
de siring a sma ll s ource stat ement li bra ry s hou ld now allo cat e 
s pa ce for on e .  

C atalog the mo du les as s emb led i n  s t e p  7 t o  t he s y s t em  
r e l oca ta b le l ibr ary.. I f  your deci sion wa s  to have a s ource 
sta tement libra r y  on thi s  pa c k ,  cat a l og t he s ource statement 
macros punched in step 7 to the system so urce sta teme nt lib ra ry . 

The us er may s et n ew standard label s ,  re -a l loca te libra ry 
s i ze s , a nd se t a utomati c condens e limit s . B a ckup for the 
operat ional sys t em shoul d also be obta ined . 
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INPUT /OUTPUT DEV ICE CONFIGURATION FOR E XAMPLE TWO ( S EE FIGURE 9 )  

D evic� C ha nnel Uni t  U s e  

2 5 4 0R 0 o c  Ca rd Rea der ( SY.SRDR/ SYSI PT )  

2 5 4 0P 0 O D  Ca rd Punch ( SYSPC rl )  

1 4 0 3 0 OE P rin ter ( SYSLST) 

1 0 5 2 0 1F P r int er- K eyboar d ( SYSLcx; ) 

2 4 0 0T 7  1 8 1  Magn et i c  Tap e with data conve rs i on feature 

2 3 1 1  1 9 0 D isk ( SYS RES , SYSLNK , SYS0 0 1 ,  SYS 0 0 2 ,  SYS 0 0 3) 

Example Two: Results of System Generation 

Whe n  syst em generat ion is compl et ed for Exampl e  Two ( s ee Figure 1 0) , the 
o pera tiona l di sk c onta i ns COBOL , P L/I , B a s i c  F ORTRAN , T ape S ort/Merge and 
Uti li ti e s  together with t he ins ta l lat ion ' s tai lored superv is o r ,  j o b  
contr ol , li nkage editor, and l i brar ian program s  i n  the core i mage li bra ry .  
The tap e shipped b y  I BM i s  reta i ne d  a s  a backu p tape . The r el o cata bl e 
lib� ry cont ai ns all t hos e compon en ts s hipped by I BM except th ose that were 
del et ed in s te p s  1 1  a nd 1 5 .  Th e re is no s ou r ce stat ement l i brary on this 
o�e ra t i onal pack . T h is is a u s er option , and wa s indicated a s  - such i n  the 
examp le . Th us , the user ma y e i th e r  uti li z e  the s ou r ce stat em ent l ibrary 
s hi �p ed by IBM on the s ou r ce s tat ement l i brary volume , or he may bui l d  a 
sourc e sta tement libra ry on the ope ra tional pack by a l loca t ing s pace and 
catal og ing h i s  d es ired ma cro defin itions . 

Unit X '90' 

Channel  1 

I BM System /360, Model E30 

Optional features: 

Timer 
Storage protection 
Decimal 
Floating point 
Channel switch ing 2404 or 2804 

Channel 0 

Unit X '80' 

Channel 2 ( tape switchable; 7 -track with 
Data Conversion feature ) 

SYSi..OG SYSLST SYSRDR /SYSIPT SYSPCH 

Figur e 9 .  Syst em Con f igu rat ion fo r E xamp l e  Two 
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IBM IBM System 360 Assembler Codmg Form 

EXAMPLE TWO: ONE D I SK DRIVE •N�'"o lf-0-'""-'' -+-1 -+-+-1 -+--l -+-+--1 -+---f="""'=-c=------1 f---------':.:..::..::
ST
:.:..:;
E
c..=
P 

=-1 0.:...:..:....::::...:...._.=....:....:;::....::....;.-'--'--.:'--"-'.-"'---- ---,�-0>', -------j •moC"O'S j '"''" I I I I WD mwc .. ,._ . .,, 

I I I I I ! ! I ! I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1 I : I I I I I I 
The user may optional ly bypass the initial ize routine . However, if initial ization is required mount +-l-++-l-++-1--i-�+-++-+---�---+-H-+-H-++-l-++-IH-+-f--1--t-i 
a pack on unit 1 90.  Mount I BM -suppl ied tape on unit 1 80 (7- track drive) . Place the following 
cards in the card reader . Dial 1 80 in the load unit switches and press load . When system enters 
the wait state press start and EOF on the card reader . Use of multi -part farms is suggested as 
copies of the linkage editor maps and the supervisor listing wi l l  be required by your IBM customer 
engineer for maintenance purposes. 

I I  L O G  
I I  J O B  I N  T D  S K  
I I  D A  T E  6 9  0 3 2  
I I A S  S G N S Y  S L O G , X , 0 1 F , . c 1 
I I  A S  S G N  S Y  s o  P T  . �  • 1 9 0 • , D 1 
I I  E X  E C  
I I  U I D  I R  . c 1 
I I V T 0 C S T R T A D R = ( 0 1 9 9 0 0 0 ) E X 1T E N  T = ( 9 

� 0 L 1 1 1 1 1 1 1  
I I E N D 

! 

I 
l 1 

I 

IBM IBM System/360 Assembler Codmg Farm 

PROGII:..t.M EXAMPLE TWO: ONE DI SK DRIVE PUNC>'ING I GW�" 

PII:OGRAMME� STEP 1 b :>AT!: I 
SiAtfl\<['•' 

,.,_ Operoroon Operand " " " "' JO 35 " " 

I I I  I I I I I I I I I I I I I I I I I I I I I 1 I I I I I 1 I I I I I ! !  I I I I I I I r- To bypass initialize disk program on IBM - supplied tape, mount I BM - supplied tape on unit 1 80 

r-- (7 -track drive). MoiKit initialized disk on unit 1 90 (VTOC on CYL 1 99) .  Insert the fal lowing 
control cards in the reader . Dial 1 80 in load unit switches. Press load key • When system r-- enters wait state, press start and EOF on the card reader . Job is complete when OOC and 4000A r-- messages are logged .  

I I  L[o� 
I I  J [o B I N  T D  S K  
I I D A  T E  6 9  0 3 2  
I I A S  S G N  S Y  S L O G  , X • 0 1  F • . c 1 
I I  F I L E S S Y  S I P T  • 1 I I 

i I 
I 

l 
I 

Figur e 1 0 . Examp le Two ( Pa rt 1 of 1 2 )  

I I I PAGf Of 

I I I CARD ElfCTRO NUM6f� 

ldeM,focQt.on-
"" Seq""r�e 

50 55 60 " " " 

I i I 
I I 

I I I I I I 

j 
I 
I 

: 
i l I 

I I I I I I ! I 

l i I i 

i I 
I 

i 
I 
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IBM IBM System 360 Assembler Codtng Form 

E:== EXAMPLE TWO: ONE D I SK DRIVE 
- - T � �Ti--.-�-.-[ �--.-� �-�l "�-.-, -----::�-

�·-___ _::_ST_:_::E::_P-=2--�-��::..:.::::.::,-=:.:.:..:_:_:::__ __
_ --,-______ =:1�r-: ��������������-�_,+1 _-__ --'-+---�+�_-_-...J.+_-_

-
...J.+I:::'"::"::·'_'="

,
',..,.'' '�·"M::,.�· ������ 

-- -�----,-",';.-., ------------ -�---------
-

-
-
--�- �---------- ---------.. -----, 

: I ' ...,.,--,-,- I I i ! ' I  I I I I i ! 
H .�.�. :C�u:iL I.L� -�� �t1rL:n� �n;t �8�.� �o�l�� t�el t�p� ;nt� �i�k,l �la1c� �;f�l l�w\n� �a�d� i� -++�-...,!; 1-: -t-+-t--++!f-+-: +1-+i-t-+-+ , -+-t-+-�-t-H+-1-+-H H the reader . Dial 180 in lood switches . Press load. When the system enters the wait state, press start -++-t-+-H+-f--r--H-t-H-+-1-+-r-t-+-H+-H-+-t-t-+-H I and EOF on card reader . The fol lowing message appears on SYSLOG: i I I I J 

, 

4444A .
, 
Type in 4@  and pr

, 

e
·
ss
. 
I N
: 
TERRUPT to continu

, 
e .  \ 1 i : ; 

I I I I : '  I I : I I I I I i I I I I I I I I : I I I I '  I 1 1 ! ! I I ' I I  I ' I i i i : I  i :  I : i 
I : I J 0 B D I s IR siT ' : T r I : . : I i I : : l I 
I I D A Tl E 6 9 0 , 3 , 2 I I I l : 1 ' : ! I ! ! I I 

II E X E C I 1 1  T 

IBM 

I I i I '  , r ' 1 I I I I I I 

' ! ! I I I I I I I ! I I ! i I I I 

! 
i I I " ' I i I I I 

I i I l I I I i I I  I [ I : I  I 
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l i 
I I 
1 
! ! 

i '  

I 

If-:-::-·:-,.-, -=EX'-"A
ST
,_,M.!!.;p.!:.!L�,__>T!_!_W�O�:__:=O:!,:N�E_.,D"-'IS,_,K'-'D�R�IVC"-E ____ ,1_,.,-, ______ --1 �--=�1-:---_-- _· �_---.li--+----1---+l-+l-+--+-+,-, • .,w"'m""""'oo"""u""'M""' ----j 

-
�-;:;

·�- � ----------
1 ! : i I I i ! I l l  I I  I I I I I  1 1 1 1 1 1 1 1 1 1 1 1 1  TTl TTl 1 1 1 1  f I I  1 :  I . :  I I I  I ! !  ! I t- After the system is loaded onto disk generate the instal lation system. Dial 1 90  in lood unit switches. -H-+-+-t-t-++-H+-h--+-rl--f--<H-+-t--l-1-+-H-+-+-+-+-H t- Press load key on console . When system enters the wait state, press start and EOF on th� card reader. +-l++-++++�++--+-+-++-H-+-t--l-1-+-H-+-+-t+H I The fallowing cards are in the card reader. 

I I I I I ' I i L ' 1 

! I 
! . 

' I ! 
I I : !  

! : 
I I i 

! I 
! ! 
! i 
! 

I '  I I I ' - 1  ' I I I ! ! ! I . 

F igur e 1 0 .  

! ! . 

i 

T I ! 
I ' 1  

I I 
I 

i i 
! ' 
I 
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I EXAMPLE TWO: ONE DI SK DRIVE j l · ... . l � .. -oo-.,�-,-,
--==

S
=
TE

�
P
=
3
��-=�==���----�� ,-, ,-

-
--�

-
-�����

�; �-�-�� -k�--��--L-��-"'_"_'"_''C�N-cM"-"----� 
l I I I 

S E T  D A T E = 0 2 I 0 1 1 6 9 , C L O C K = O O I O O I 0 0  I I j 
A S S G N  S Y S L O G ; X ' 0 1 F '  
L O G I 
A S S G N S Y S R D R : X ' 0 0 .C ' 
A S  S G N  S Y  S l  P T  ' X ' O O C ' 
A S  SG N I S  Y S L S T  , X , o ,O IE ' 
A S  S G  N S Y  S P  C H  X ' 0 0  D '  
A S S G N  S Y  s 0 0 1 ' X ' 1 9 [0 ' 

A S S G N S Y  s 0 0 2 1 , X ' 1 9  0 ' 
A S S G N  S Y  s 0 0 3  , X , 1 9  o · I 
I I  J O B D S E R V S L B  
I I  E X E C io S E R V 

D S P L Y  A L L  
I • 
I & 

IBM 

I 

i "OGO<M EXAMPLE TWO: ONE D I SK DRIVE 
PRQC,k.I.MI.,IfR STEP 4 J.!.H 

""·· Cpe•o''on Qpotr<:lnd 20 " 
I I J 0 B D E  L E T E  . T H  , I S  J O B  P U  N C  H E  S A N D  D E  L E T E S  . E D  I T  B[o O K  
. I T  A L  s[o  D E  L E  T E S  lp A p E R - :T  A P E 1 0  
I I  E X  E C  s s E R V 

O S  P C H  z . A L L  
I • 

l I 
I I ! ! I I 

I i : 
! i I ! I 
I 

I I I I 

i ! I ' j  I I i I 
I l 

I 
i i ! 
I I  I 

I I I i • 

•. i l 

i , I 

I I i I I j I I i l  
I I I 
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l ···"·•C I 
··· · " ' " · '  

" ,. 
S A  M P  L E  , lp jR O,G R A [M S ,  D E  

c s  !'JI A c R oi s AIN D E M  U L 
I i 

I 
I I 

.. 

! 
I 

! 

I 

'! I 

1 
I 

>0 

L E T E 

A T  O R  

I I  P A  U S E  R E  M O  V E  S A  M P  L E  p R G R  jAM C A  R D S  F R[o M S Y  s p C H  ' p [ IH s s  
I I  E X  E C  M A I N  T I 

D E  L E  T S  z . A L L  
D E  L E  T S  A .  D T F P  T ' A .  p T ,., O D  
D E  L E  T S  A .  E U  31':  G , A .  E U  3 0  K ,  A .  E U  3 E J ' A .  E U  3 [E R l ,  1A . E U  3 F T A .  E U  
D E  L E  T S  A .  E U  3 0  s ' A .  E 1U 3 P  H ,  A .  E U 3  P T  . �  . eju J IR D , A .  E U  3 T P  A .  E U  

I • I I I I 
I I i I i 

i I I 
I I 

I I I I I I I I i I I I 
! I 

I i 
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�----�EX�A�M�P�LE�T�W�O�:�O�N�E�D�I S�K�D�R�IV�E�------,----------__j
� STEP 5 I , , . ,  I 

I 

1 · 1 10 1 L IB 1 L I  I J iS )Y l S ' R S ,  ' D O!S js iY S T E,.j R E S I ID I E iN C IE • f · I L •E ! ' , · 9 9 ' 1 : 3 16 5 , 1 S ID i 
I I  [E ;XIT1E N T  [s iv js 1R E S , ) 1 1 1 1 1 1 , 1 , n , n n n n l . l n n 9 � :  1 
1 I 1 IE x iE ic 1 M AI 1 N iT I i i i i I i i i i I ; 1 1 : I  I I 
I • 
I & 

IBM 
PROG�AM 

A L L () .C C 1 U = I n in ( n I ) I ,  S L = n n ( n ) I 
I I I I I I i i I  I I i I 

: I  

I I 
1 I I 

I I I I 
i 

I I 

I i I i i i I 
i 

I ' i 
1 I 

I I I I 
i i 1 

I 
i I I I 

i i I ! 
! I 

I i I I i I 

EXAMPLE TWO: ONE Dl SK DRIVE 
�OGRAMME� STEP 6 I •"• 

- Opc•o'""" Qpe,crd . " .. " "' jc; 

i ,  I 

1 I 
I !  I 

! i 
I I : 
1 i 

' 
I i t I 
: l 
I I 

I i ! 

i I 

, I 
I I !  

j I 

I 

I I I 
· i i i I � I I I I 

I i I i 
I T f T  

i I 1 
! I I 

I i i j : ! 1 
i I 

' l l ' I i I  
1 l i l 

i i ;  

I : i i i I 
I i 1 I ! 

l I i ) 
! ! ! I ! ! I 

I I I I I [ I  

IBM System 360 Assembler Codmg Form 

___j I " " .. 
I ,  " ' ' i 

); " " 50 . S Y  S R  E S  N Ofw c o  N T  A I  N S T H E  O R I G I N  A L  c o  R[E[ I [M A G E  L I B R A  

I ! i 
I I ! 

! I I 

I I I 

I I 
i ! 

I 
I 

R Y  
55 

. S T  A T  E M E N T  L I B RIA R Y  I L E s s  D E L  E T E D  S AiM p IL[E jp R O B  L E� i P A  P E R . M A C R  O S  A N !D I E M  ui L A T  O R ! ) I ! I I I ! i 

. A T  T H  I S  p 'o I N  T ,  G E  N E ' R A T E  T H E T A I L O  R I E Dl Is u ip E R V I  S O R  
I I  J 0 B A S  S E M I 
I I O P  T l  O N  D E  C K ,  L l  S T  LO G S T D L  A B  
I I  D L  B L  I J S Y  s 0 1 , I '  S Y  S T  E M lw o R K  F 

I l l E X IT E iN T S 1Y s o  � 1 1 , 1 1 ' 1  1 1  1 1 ' ,  8 , 1n 1 , j n 1 n 
I I  D L  B L I J S Y  s 0 2 ,  • s y S T  E[M :W o R K  F 
I I E X  T E N T  S Y  s 0 jo 2 ,  1 1 1 1  1 1  • 8 ' n , n n 
I I  D L  B L 1 I J S Y  s 0 3 • • s y S T  E� w O R  K l  F 
I I E X  T E  N T  s y s 0 0 3 • 1 1  1 1 1 1  • 8 ' . n  , ! n n 

I I i i 
I i I 

i 
I I : i I I I l I 

I 
I I I 

I i i 
I i 

I I I 
E L I I i 
I LiE IN O .  hi . 
n o: . l n  n n i ,  2 
I L E �[o . 1 2 : . 
n 3 , I n n n 
I L E  N•O 
n .6 . , n 1n n  

I 
: 
I 

I 
I I 

I i I 
i I I 

I , 
I I 

• 5 1 i 
- I  i 3 [ ' 
• : 9 I 

I 
I 

i 
i : 
i i ' 
' I 

I I I 
i 

i ' i j 

• 1 9 19 I 3 
i 

. [9 i9 1 1 1 3 
I 

, : 9 1 9  I 3 

. : :  
I 

i :  

' : I 
I 1 1 I 

1 I 1 
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I I 
I I 
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I I 
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I I 

! I I 
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I I 

I 
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! I I I 

! i I I I 
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i I I I 
I i I '  ! 
! ' I  I I 
I i 
I ' I 1 
i i ! : I I i 
I I I 
I i � 1 I I 
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I I 1 

i 
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IT IA p E ! I 
I i I 
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J I ! 
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I I i I I 

! I I 
I I 
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I I I 
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1�----�EX�A�M�P�LE�T�W�O�:_yOuN�E�D!�SK�DhlRI�VEL-______ �---------�� 
"OG<AMM[O STEp 7 I 

I � I I I 
I I I 

I I 
1 1 

�---------------------------- ----- --- ------------------------------------� 

I I E X E C  

: 1  

I * 

A S S E[M B L V  I I l l !  I I I I I I I  
S U P V R  S V S T E M = D I S K  ! I l l : '  ! I I I I I !  I ' 
C O N F G  MO D E L = 3 0 , S P = V E s , io E 1c l� :v�E 1s , jF P : = ,V E [s . �r ! IMiE R I = Iv E s  '

• 

P 1 o c s  C H A N sr.-,I = R W T A U , r\A P [E i = I7 1 , B !M: P IX = V 'E !s 1 1 ,  i I 1 I 
I O T A B  I O D E V = 1 0 , J I B 1 = 8 i . lc 'H 1A !N !0 = 6 ' I I I ! : ' I  
o v c G E N c ,H U N = X ' o o c ' l , o v c iriv iP i= 2i 5 1 4 i OR 1 i I J  i : i 
o v c G E N  C H U N = IX ' o o o · : . oiv c lr 1V IP I= . 2i 5 4 0P i 1 I I I  1 I 

I ! I :  i I 
I I I 

' c,..., .,,  " 
A S  S G N  
A\S S G N  
A S IS G N  
A S  S G N 
A S  S G N  
A S  .s G N 
A S  S 'G N  
A S  S G N 
A S  S G N 
s 1E ,N D  
E N D 

I 

S V S  R D 
S V S  I P 
s vs p c 
S VS L 'S 
s v s ·L o  
S IVIS L N  
s :v1s o · o  
s !v s o o 
s vis oi o 
8 1 91 2 
I 

i i 

I I I 
I I I 

I j 

-·�·_"' 
R ,  X ' 0 0 c . 
T ,  X ' 0 o c· · 
H ,  X '  0 o o! • I 
T ,  X ' 0 0 E ' : 
G ,  x i ·  [o 1 F ' I I 
K ,  X ' I 9 0 • I 
1 1 , x · h � 0 . ' 
2 .  X ' 1 9 0" 1 
3 .  X ' 1 9 0 '  

I 
! 

I i I � 
I .  i I i 
I ! 
I : I  
1 I I I  

I ! I '  

l I 

i :  ! 
I ! ! [ 

I ! ! I i l ! 
I I I I I ! 
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I I  I I I ' : ' I ' I I 
' I !  ! I I i 

i J I : I  \ I  
i l l  I i I I  I I i !  I I I I I 
I I I ! I ! ! ' 
I I • 1 I 

! I I ' I I 
1 ! 1 I I ----r 

I I l 1 

I I I 
[ I : 
I ! 
I :  I I I I I 
I !  I i 
! : I I 
I 1 i 

I !  I I I 
i !  I 

I 
I 

! 
I I J : I ! I 

I 

I 
i i ! I 
I 

1 I I 
I I 

' 1  i ! I !  

: I  I 

! 1  T 

: I ! : T1 ' ' 
i 1 11 I I 1 I 

I I ! 
I I I 1 i 
I ·  I 
i I ' l l  

I 

! 

i I 

I 
l ] I 

* 1 F 0 L L QIV\ I N  Gl T !H E I 'NJC ] L U iDI E 1 lc A RID I I  N IS T i E  P '  1 1 3 _� 1 -+--+l -ti_IK-+-++-f+-l+-H--f-i-
-t--

+--t-4-+
---1[-+-1 +-t-++4--i-t-t+l ++-t! 

I & i I i ' l ! I I I ' I ! ! ' I ' : I I I I I ! I I ' I : I I I i I 

J,.....4......J-.4---W+-+-I---l--l---l-l+--t--+-+-+-+--i-+-+-+---+--+-H!-+-I +--+--+---r--t--.-+-, +-i-�--l----+--4-l-i--1 t-1 +-! +[ +-+1_1r+-1 +-++-+1-'i-+t-t--+i -+1-+-t--r--' t-t' _ _.i__.i--1--l---1-+-++T -+!-+1--+---� 1 i ! I i i ' ; i ' I I : 1  I ! I I : ' 
i 1 I I I 

I 

Figur e 1 0 . 

i ! I 
I I i I i I ' i 

I I 
I I 

I I : l ! I 

i ' I i I ' I  I [ r !  I ' 
I i i  I j 1 ' i TT i 

: I I I i :  i I I i !  I I r 1 1 I 
l i '  I [ I  I I I l I I I  [ : I : 
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EXAMPLE TWO: ONE DISK DRIVE 

STEP 7 (continued) 

i I I 
• T H .E !F LLolwl •  N G l1 1 s ;  lA  N l E IXIA Mk;_�-�:.:___l_M:<> p�u �-E s _ _  s H_o 'U 'L n�:.s_� s_.,SC_.'1E"'-1M�=IIB+L:..:E::..:::.D_; +b=+Nc:.,1---+.-:1A+-·N-+'-+--t-1-------;-+--+-+--+-+-+---t--�-+--------i 

]A s iR !E o u i : R 'E ol B Ais l ;s . .  1 1 1 1 . i :  i i 1 : 1 I i : , 1 1 1 1 P .AIU S E  T :o c !o N T I 1N iU E  IP R E s si E :o�s -:--�1-- 1 1 1 1 · '  1 ! l 
I I  J O B . iA S S jE,., 21 l l i l  I I I  I 

�-- - - - - 1 : :  I t  
I 
! 
I 

I I 
: I : 

I I 
i I I I 

I 
I I  O P T1 1 I C N  ' D E C K ,  L ' I S!T ,  L ]O G 1 

I T 
1 + H-----��-f----:--t-. �  '. -'-+-t-+-+i ·�t----'+-+--t----.---,-+-+�----r--r--,--l-h-+-�--t--1--r--i I I A S S G N S Y S P C H , ix ' i 1 j 8 0 t ' i · I ' ! ' I i i I ! i : I 

, , E ,  x E c A s s IE 1M s L v r 1 : _l Jl-+--"---+�+-+�i----'---+--+---'--1 --+r___,_� +-+-+-�J�-+-�--+---r-+-+--t-H 
I c 1D[M O D  R E \C 1F [O R IM =\F 1 x1u N .B 1 ,  c ,o·N TR o', L = Y E s . T YP E F i L E '= 1 N p iu iT . o .e v  1 c E l = ' 2 5 4 'o l  · \ 

I • 

I s'EIP A S MB = 'v E s [ '  T i i i  : j  i , ] i , � 
E N O  ' I ! I . i ; I I I ; i I I 

I I E X  E 1C  lA s s  E M  B Ll \' I I : --:- ; I ! l ' 

I • 
M Tirv o o  R E ic i F 1o RIM =Iv iA R 'u 1N s c i K P T IR E C = Y E S  wlo iR KIA = v i E s  s E IP A s iMis != v E s 1 1 • 
E N D I i i ' I I I , - : i ' 

' i I i I 
C L]O S E S Y S P C H ,  X ' 0 0 0 ' I ' : r 1 1 I 1 1 r I : 1 , : r  

I & 
I I  

IBM 
�O�AM 

P A  U S E  
I , 

I 
I 

I 

EXAMPLE TWO: ONE DI SK DRIVE 

I ! I \ !  
I I i i 
! 

' ' j l  
' I I i I  I I I I I I \  
I i : '  : !  I I I I I 
I I , I 1 l I l ! I I I T I I 
i :  I i i • ' I  I I i I I ! I I i , I I I I I I ' ' I I 
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I - ,�-··- I PAGE o; --��� STEP Sa t I CARD HE::'RC: �W;,<8f� 
I'ROGRA"-'ME� ,, I ---�---_1_ 

ldent,l;c<>''""-
..,_, ; n�··· � .: ''";'""" "'"' ..... � .. oC 1 -- '>tQ""'�"'" 

I i i i i i ! 
L l  I I I I I I I I .1. I_ I I I !  I I I ! . I I I I I 1 _ _  1 I I I I I ! _ I 1 I I 1 I I 1 I I I I I f- The user may optiona l ly bypass the initialize routine . However, if initia l ization is required mount 

I I 
f-l-O pack on unit 1 90. Mount IBM- supplied tape an unit 180 (7- track drive). Place the fol lowing I I I cards in the card reader. Dial 1 80 in the load unit switches and press load . When system enters I f.- the wait state press start and EOF on the card reader. Use of mult i - part forms is suggested as I f.- copies of the linkage editor maps and the supervisor listing wi l l  be required by your IBM customer I I engineer for rna intenance purposes. I I I i I I I ·  I I ' I  I I ! :  I i I I I i I i ! 
I I  L O G  i I I I i '  I I i I 1 
I I J O B I N  T D  S K  I ' I  I I : I I I I I 

I I D A  T E  6 9  0 3 2 I I I l I 

I I  A S  S G III  S Y  S L O G  , X , 
0 1 F • • c 1 [ I  I : : I :  I I I I 

I I A S  S G N  S Y  s:O p T , X ' l 1 9 o; · , D 1 I 
I ; : : : : I I I :  : I I I I : i I I  E X  E C  : I i 1 !  I 

I I u ] 1  o I R . c! 1 i I I I : i I : I I I I : i I I I I i i I I I  V1T o c  S T  R T f6.o  R = ( l o 1 9 91 0 0 0 1 ) . E� T E N T  = 1  ( · 9 ) I 
v o L 1 1 1  1 1  1 1  I I : I : I I 
I I E N D : . I 1 i I i I f 

I • i I I 
i I ! I ! . I I 

I ! I : I 
I l l i 
I l r  i I I 

F ig ur e 1 0 .  E xa mple Two (Pa rt 6 of 1 2 )  

8 0  I BM S/ 3 6 0  DOS Sys . G en . an d  Ma int . 

" 

I 

I 



IBM IBM System, 360 Assembler Coding Form 
PRC�,t..M EXAMPLE TWO: O NE D I SK DRIVE I O'F-o( 
P�OGRAMMER STEP 8 b  �AT[ I '""" 

i•:, ·.·  
..,_, Opocot•D<' 01)e·o�d 20 25 lC ., ,, 

I I ! I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I l I I I I I I r- To bypass initial ize disk program on I BM - supplied tope, mount IBM - supplied tope on unit 1 80 

r- (7- track drive). Mount initial ized disk on unit 1 90  (VTOC on CYL 1 99).  Insert the following 
control cords in the reader .  Dial 1 80 i n  load unit switches . Press load key . When system I- enters wait state, press start and EOF on the cord reader . Job is complete when OOC and 4000A I- messages ore logged . 

' I ! 
I I  L O G  I I I I  J o ls  I N  T D S IK I ! 
I I  D A  T E  6 9  0 3 2 : 
I I  A S  S G N S Y  S L  0� , X  ' 0 1 F ' . c 1 I I i 
I I  F i  I L E S S Y S  I p T ,  1 I I i '  

I 
I I I 

I 

I i I 
I 
i 

I 

IBM IBM System, 360 Assembler Cochng Farm 
P�OGlAM EXAMPLE TWO: ONE Dl SK DRIVE PV�C>-< 1"-G 1 ow"'' 
PitOGRAMMl� STEP 9 :> .:. ' E  

N'>aU(TION5 I 'VN'" 
SlATEMf"'T 

...,_ Qpoo,.,,.,. Opoerond 8 " " " 20 " 30 Jj 00 .. 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
* '* * *  Caution * * * *  Do not rewind unit 180 .  To  load the tope onto disk, place the  following cords in  
the  reader. Dial 180 in  load switches . Press load . When the system enters the wait state, press start 
and EOF on cord reader. The fol lowing message appears on SYSLOG: 4444A . Type in 4 @ and press I NTERRUPT to continue . 

I I  J 0 8  0 1  S R  S T 
I I  D A  T E  6 9  0 3 2 
I I  l A S  S G N S Y  s o  0 0  , X  • 1 9 0 ' ' D 1 
I I A S  S G N  S Y  S L  O G  • )< . 0 1 F '  . c 1 
I I A S  S G N S Y  s l s i T  • )< .  I � o E '  , L 1 
I I  E X  E C  

I 

F ig ur e 1 0 .  E xa mp l e  Two ( Pa rt 7 of 1 2 )  

I I I 
I I l 

Comme'"' 3J 55 " 
I i I I I 

! 

I i I I 
! I I 

I , I 

i i 
! i 
. I I ! 
I 
I I  I 
I ,  I I 
I I  
I ,  

I I 
I I 

c-� 50 " " 

I 

I 

I 
I 

" 

i 

I 

I 

I 
I 

" 

i 
i 

P.t.Gf Of 

CAW HECUO NUM8H 

SeQ.>e�ce " 80 

""' "' 
CAIOEUCTII:O NUMafl 

S.q..-"c• " 73 80 

One IBM 2 3 1 1  Di s k  Drive 8 1  



IBM IBM System 360 Assembler Codmg Form 

! ·"""" EXAMPLE TWO : ONE DISK DRIVE i I � " - r 

I"OG .. MW STEP 1 0  i ""' I "'"' ' per<>' '"" :)pe•o"d 

I , I ,  I l l  -+ l�eJ t�e lsy�t�J i� ��� �n�o ld l.J g�n�lt� tlh� i�t� l lla;iJn �ylt�m� bil l 1 1 � lin � l�'l� �ni� L!tc��s . 1  
-' Press lood key on console. When system enters the wait stole, press start and EOF on the card reader. r- The fol lowing cords are in the card reader. 

! I I I I I I  I I 
A D D  X; ' 0 0  c ·  • 2 5 14 0 R' I 
A D D X ' 0 0  • 2 5 4 0 p 
A D D  X ' 0 0  E ' 1 4 0 3  
A D D  X ' 0 1 F , 

• 1 0 5 O A  
A D D  X ' 1 19 0 . 2 1 3  1 1  
A D D  X ' 1 8 0 . • 2 4 0  0 T 7 

I I 
i '  I 

i 
I ! 
I I I 

I I 
I 

I i 
I 

I 

I 

I 
I 

i 

I I  I I I I I 
I I I i I I 
I I i 
I I I I l '  
I I I I '  
I I i 
i .  
I '  ! I ,  
I I ; I 

i I I . ! 
j i 

i I i 
! I I 

I : I  I I I 

I ! 
I :  I I I  
i I 1 1  
I I l l 

I I I_L 
I I I , I 

I I 
: I  I i !  I 

I 
I I 
. I i 

i ' I  
: I 
I i 

; I I 
I I I I 
I i I  I 
I l l  

l 1 I 
I [ : 
I ! I I I I 

i 
I 
! . 

I 
i I 

IBM IBM System 360 Assembler Codmg Form 

f'ROG!IAM ·EXAMPLE TWO: ONE DISK DRIVE J I G•m1·: 
P�OGRA,..N'C< STEP 1 0  I "" I I . ,, , 

�- ' 00'"'''"" C";',''' ,, 
S E T  D A T E = 0 2 I 0 1 I 6 9 , C L u C K = 0 0 I 0 0 I 0 0' I l I 
A S  S G N S V  S L O G  x ·  0 1 F • l l 
L O G I i 
A S  S G N  s v S R  D R  , X  • 0 o c · i ' I 
A S  S G N  S I'V S I P T  . x • 0 0 c . I , I : 
A S  S G N• S 'V S L  S l  . x  • 0 0 E ' ' i 
A S  S G  N S I'V s p C H  . x  • 0 0 D . ; r 
A S  S G,N s � S L N K  ' X • 1 g 0 . I I 
A S  S G N s v s o  0 1 . x ·  1[ 9 0 . ' I  I I i I ' i I I I ! 

I t  I l j_[ 
I I i : , I I I 

I l i I I I , I i 
i I i ;  i i l I I I I I I I I ! I I : i I I I I j 1 

; 
I 

I I I ! I 
I I I I 

I l 
I I i I :  ! 

I I I I I I 
I I i 

i l i i I I i 

Figur e 10 . Ex ampl e Two ( Part 8 o f  1 2 ) 

8 2  I EM  S/3 6 0  DOS Sys. Ge n .  a nd Mai nt .  

I ! I F,O r,� �' 

t I I CARD ELEC'•C "UI.<�£;1 

J�.,,,f,cot,.,� 
(.,...men" Seq...e'>ce ,,, 5� " " " 

I l 
I � I 

I I I 
I I I I I 

I I I I 
I 

I I I I I 
I 

I 
I 
I 

I I 
I 

I I 
I I I I I I i I I 

I I I I 
i I ! . I 

I I ! 
I 

I '  I I I 
I 

I PAGE Of 

I CARD faCHO NUMSER 

ldentol•c0t;an-

c ..... -�., Sequenc<' : " " ,, . , ,, . 
I 
i I 
I 
I I 

I I 

I 
i ; j_ I 

I 

! i I I 
I 

I l 
I 

I 

I 



IBM IBM Sy•tem, 360 Assembler Codmg Form 
P°CGRAII EXAMPLE TWO: O NE DI SK DRIVE I 0'""" I I I I �A('.E o• 
�QC(,.�AMMto STEPS 1 1  and 1 2  �t.7E I " '"'" I I I I CAW tlECTRO :'>lUMS�� 

, , , , ,.,·  
,.,_ c.,...,,,"" Ooe,ond COM-nto Sequence 

20 ]0 ., ,, oO \\ 60 OS n 80 I 
I I  J O B  D S  E R V R  L B  i I 
I I  E X  E C  O S  E R V I ! : 

o·s P L Y  A L L I I 
I • : ! ! I I 
. T H  I S  1 J  0 B D E  L E T E S  A L L  U N  , A  N T  E D  R E L O  C A  T A  B L E M O D U  L E S  I I I I 

I I I ' I 

I I  E X  E C  M A1 1 N T  I 
D E  L E T R  I J L . A L L ,  I J z .  � L L I I I 
D E  L E T R  I J H .  A L  L ,  I J yl _ A L  L ,  I J N .  A L  L ,  I J v .  A L L l I 

i 
D E  L E T R  I J K S  Y S  A ,  I J K S Y S I l l  
R E N A  [M R I J X S  Y S  A ,  I J K ls Y S  A I ,  I J x s  V :S I I , I J K S  y s I I I 

I • I 
I I 

I I  D L B L I J s y S R s '  ' D O S  S Y  S T  E M  !R E S I D E  N C E F I L E 1 1  1 1  1 1 1  ' 9 9 I 3 6 5 ' s o  
I I  E X  T .E  N T  s y S R  E S  ' 1  1 1 1  1 1  ' 1  ' n ' 0 0 0 1 '  n n 9 i 
I I  E X  E C  � A  I N  T I I 

A L L O  C C L = n n ( n I ' R L =  n n ( n I I i ! 
I • 
I & 
I I  p A U S E P R  E S S E B T O  c o  N T  I N  U E  

! 
I 

IBM IBM System/360 Assembler Coding Farm 

r- Steps 1 3  and 14 can to in the coding for inc I udi ng the IBM components se lee ted for this example . -H-+-H-++-t--t-1-H-+-t-+-+-+-+-+-H-+-HH-+t--t+-t-+-+-H r- The LIN K ED IT book displayed and punched in step 4 contains a l l  the necessary job control I I I 
statements to linkage edit any of the IBM components shipped on the system . The user is r- encouraged to use this book to tailor a job stream to inc l ude any IBM components desired. 

I I  J O B  C� T A L  
I I  O P T  I O N C A T A L  

A C T I O N C L E A I'  
I N C L U D E  

I • 

l 

Figure 10 . Exampl e Two ( Part 9 o f  1 2 ) 

I 
i 

One IBM 2 3 1 1  D i s k  D r i ve 8 3  



IBM 
P�CGRAM EXAMPLE TWO: O N E  DISK DRIVE 
PII:OGilAM.'.IE� STEP 13 (continued) 

....,_ 0�'0"0<1 
.. " 

I I  E X  E C  L N  K E  D T  i 
I N  C L U D E  I J B L  B p I 

I I  E X  E C  L� K E  D T  I . i 
I N  C L U D  E I J B I p L I 

I I  E X  E C  L N  K E  D T  
I N  C L 1U DIE I J B L I E  I 

I I  E X E C  L N  K E  D T  
I N C L U  D E  I J B S  L 1 

I l l  E lx E C  L N  K E  D T  I 
I N C L U  D E  I J B S  L 2 

I I  E X  E C  L N  K E  D T  
I N C L U  D E  I J B S L 3  

I I  E X  E c •  L N  K E  D T  : ; 
I N C L U  D E  I J B S L 4 

I I  E X  E C  L N  K E  D T  
I N C L U  D E  I J 0 0  1 6 ow I 

I I  E X  E C  L N  K E  D T  
I &  

I 

IBM 
P�OGI!AM EXAMPLE TWO: ONE DISK DRIVE 
PI!OGR.&MMER STEP 1 4  

... _ Opero• on 
' " " '6 20 

IBM System 360 Assembler Coding Form 

I > ' · - · 
j wc l '  

o.,..,,�" 
,. ;: •: ,, 

i , I I 
: Ll · c lstE R v I 

i i ' i  
i i I I  I 1 1 \P L 

I I i I I L' I IN •K A G i E  E ,D 
I I 

I I I i .  
I I I .  

I I I I 

I I '  
I i 

I I I I I I 
Need be included only if the I I 
operational volume wi l l  con- � 1 
tain a source statement l i brary . ·� ! j 1 I I I I I I I 

I l'f  I I i 
I 

I I 
: I ! 
! I !  

I I  

: I  
DiS iE IR V I 

I I 
M'AI l iN :T  

I I 
R S ·E R V 

I I 

s is IE R V  

D I . S K �[0 R K  I 
I : 

I I 
I i I  
I I 
! I 
I I 
I I 

IBM System 360 Assembler Codma Form 

I G ,,� c 

I "" '  I "0''" 
· . · .  

Qpe,c�� 15 �:J Jj " " 

I 
so 

I 
I I 

I 
I 

' i  
I T  0 R 
i 

I 
I 
I 
i 
I 

f I L E 

t- At this paint the system wi l l  indicate re-IPL is needed . I PL  farm SYSRES (1 90) . 

I I I I 
S E T D A  T E  = 0 2 I O i l  1 6  9 , C L o c  K = 0 0  I o o I 0 0  I I I I I I 
I I  J O B  [: A  T A L I I 
* � T  T H  I S  PP I N T L l  N K  A G E E D I T  C O B L B A  s de 'F 0 R T  R A  N ,  P L I I 
* U T  I L I T  I E S 
I I  O P  T l  N C IA  T A L I l 

A C  T I N C L E A R  I 
• IN  C L  U D E  I J s c  B D  ; c:io iBio.L 

I I  E X  E C  L N  K E  D T  I I I I 
I N C L U  D E  I J s o  D B  I I : c !o 1B o L  D E  B U G  

I I  E X  E C  L N  K E  D T  I I I 

I N C L U  D E  1,1 · T  f •O ! . ! I 1 I ! ! B A S  I :c F O  R iT RiA,N I 
I I  E X  E C  L N  K E  D T  I I :  

I N C L U  D E  I J X P  L I D I i i P L[ I I 
I I  E X  E C  L N  K E  D T  I I I I 

55 

55 

I 

I N C L U  D E  I J P SM T,AIP E S 10 R T  I M E R  G E  
I I  L B  L T  y p  T A  p E I i 
I I  E X  E C  L N  K E  D T  i ' i I I I I i 

: I 
I I 

F igur e 1 0 .  Example Two (Part 1 0  of 1 2) 

8 4  I BM S/3 6 0  DOS Sys .  Gen .  an d  Maint . 

I I I I l I ""' c, 

I I I I I 
-- �' . .  

c.,.., .... ., •• "'�""· '� 
" 05 ., 

l l L l I I ; j 
l ; I :  l� :  I I ! I 

I • ' l : I  I l 
I I i :  I I :  I i I t ;  i I I 

I j I I I I i I i i I  i I I I 
I I l I I ! i I I  I I I !  I I I I 

: : I , I 
Need not be linkage edited 
if the shipped supervisor is 

I not exceeded • I i I '  I I I i I I I I I I 

, I I I  I I I I  I 
i I i i I I I i I ' I I I 

' I I I I I ! I I I I I 

I I I I I I I I I 1 ' 1  i 
A S IS •E M B IL [E [R i I I  i '  I I I 

: i I I i I 1 1 I I I I i I 
: i I I I 
I t  : I 1 I I ! : I i I 

i I I I i I I I i I I I I !  I I  I I I  
. I I 

l :  I I ! I ! I 
l !  j l ! I I I . ! I I 
I I  I I  i I I i I i I I i 

I I PAGE Of 

I I :.uD fLEC'�C Nu,o.•�t• 

., 
c--�" '-e'(l ..... nC<' 

" " '3 ; , 

i I I 
I I I 

I 
i :  I I I I I I I i 
I I 

T Ai P E S iO R T I MIE R G E · 
' I 

! i I I 
I I 

• i I : 
I I 

! I I i 
I I ' ! ! ! I '  · I !  1 i 

i ! i ! I I I I I I 
i I ! I !  ! ' I  I !  I ! 

I I I I I I I I 
I I l i I i I I 

: I  I l I i I I I I i I I i : i 
I I I I 
l I I 



IBM IBM System' 360 Assembler Codmg Form . .  
PPOGkAM EXAMPLE TWO: ONE DI SK DRIVE I .f., . .  , I I I PAGE Of 
P�('GRAMII.IE� STEP 14 (continued) 1 ,, . ,  I ' H ·  I I I CARD flf:HO 1\.:UMBE� 

·"· • "•"· ..... C""'"'""" o,.,.,n., Com,.nr, S..q�nce ,, .. 20 JO 35 " " jC 55 " " ,, n 80 
1 ,.  L U  D E  I J W T P  T A P  E ! . TP - P R I N T  E R U[T I L l iT V 

[p H  A S E T P  P R 5 I J W T P  C S 2  N O  A U  T O  I I 
I N  C L  U D E  I J � L  A B  I I I 

I I  L B  L T  V P  T A  P E  ! 
I I E X  ·E C L N  K E  D T  ! I 

I N  C L  U D E  I J W T C  I T •A p E - T 0 - � A  R D  U T  I l[ l T V  i '  
P H  A S E T P  C D  5 . I JW T C  lc s  2 , N A U  T O  I ! 
I N  C L  U D E  I J W L  A B  ' I 

I I  L B  L T  V P  T A  P E  I ! I ! 
I I  E X  E C  L N  K E D T  : I 

I ; ! I I i ! I 

! i 
, I I I I I I I I I 

I I ! 
I !  
I I I 

I 

IBM IBM System, 360 AsAmbl1r Coding Form 
PROGIIAM EXAMPLE TWO: ONE Dl SK DRIVE PUN(HlNG 

l o"'"'' I I I PAGE Of 

PIIOGRAMMEII STEP 1 4  (continued) DAr( I PUNC" I I I (AlDfLECTRO NUM&fR 

\'"'"'"·· - Operoroon Opergnd 
10 ., " 50 55 com-n•• "" " " n 

Sequenc• ., . ,, " " " 2l 35 
I N  C L  U D E  I J � e rr  C A  R D  - T  0 - T A  p E U T I L I T V 
P H  A S E  C D  T P  5 • I J w e  T C  S 2  , N  O A  U T O  i i 
I N C L U D E  I J � L  A ll  

I I  L B  L T  V P  T A  P E : : 
I I  E X  E C L N  K E  D T  

I N  C L U D E  I J W C D C A  R D  - T  0 - 0 1  S K  U T  I l l l T V 
P H  A S E  D O  K 5  , I JW C D c s  2 . r. o  A U  T O  
I N  C L  U D E  I J W L  A B  

I I  E X  E C  L �  K E  D T  
I N  C L  U D E  I J W C P  C A R D  - T 0 - p R I N  T E  R t iP U N  C H  U T  I L I T  V 
P H  /l S E C D p p  5 • I J� C P  c s 2 , N  O A  U T O 
I N  C L  U D E  I J W L iA B 

I I E X  E C L N  K E D T  
I 

I 
I 

I 

Figur e 1 0 .  E xample T wo ( Pa rt 1 1  of 1 2 )  

One IBM 2 3 1 1  Disk Dr ive 8 5  



IBM IBM System. 360 Assembler Coding Form 

PROG�i;AM EXAMPLE TWO: ONE Dl SK D RI VE I �"""·' I I I PAGE o; 

P�OGRAMME� STEP  14 ( conti.,ued) DATE I . �"'' I _j I CA�C.· HEC:RC "-IJMBER 

, . , . ,  .. ld•n•,•:oo'•on-
'-•• QP'..,""" 01>'0•<>»d c .. S,q.....,,.."'" . .. "' 25 10 " ,, 50 , "' " " " 80 

I N  C L  U D E  I IJ � D C  i 01 1 S K  - T 0 - •C A R D  U T  I L \ 1 T Y I I 
P H  A S E O K  C D  5 ' I J WD  c c  S 2  , N  O A  U T O  I I 
I N  C L  U D E  I J W L  A B  i I Ll j 

I I  E X  E •C L N  K E  DT  I I I i I I I 
P H  A S 'E T P ' p . . . N P  IA'u T O  i i T jA p E c 'o M,P � R E U T  I : L I T V  I 
I N  C L  U D E \  I J W T  C P  I I I I I 
I N  C L  U D E  I J J C  p 0 1  j I : I �  : 
I N  C L  1u o e I J w x I T  I 1 I I 
I N  C L  U D E  I J W T  P C P I I I 

I I L B L T  Y P  T A  p E I I I I I I 
I I  E X  E C  L N  K E  D T  ! I I : I  i 
I . 
I I  P A  U S E  C H  E C  K L l  N K  E D  I T  L I S T  I N  G S  F O R  E R : RIO R S . I F c o  R R  E C T1 lp  R e �s s E � IB • ,  

I 
I I 

I : I  I 
! 

I I I ! 

! I I I 
I i I I 

I I 

IBM IBM System ·360 Assembler Codtng Form 

PROGRAM EXAMPLE TWO: ONE Dl SK DRIVE i '"''"" I PA GE o; 
PROGRAMMER STEP 1 5  D "' ' E  I I CARD HECTRO NUMBER 

..... Opetotoon 0p<!l•c"d c "" ..,_"'" " " " "' " "" " "' " 5() " 60 " " 7J eo . A T  T H  I S  P O I N  T ,  D E  L E T E  T H E  c o  M P  O N  EjN T P IR O� R A M S  F R  OM T H E  R E L C A  T� B L E . L I B R  A R  Y :  c o  BP L ' p L I I A N D FO R T  R A N O B  J E � IT s u B R  O T  I N  E S R E  M A I N  I N  . R E  L O  C A  T A  B L E  L I B R  A R Y1 A S  W E  L L  A S  P R  E A  S SI E M B1 L E D  M O  D U  L E S  I I 
I I  E X  E C  � A  I N  T l I I 

D E  L E T R  I J s . lA L L , I J T F  0 ,  I J T F  0 1  , I J T F O  2 • 1 1 J T F O  3 • I J T F 0 4  I 
D E  L E T R  I J a .  A L  L ,  I J w .  A L  L , I J P .  A L  L , I J B .  Ail L ,  I J X .  A L L I 
c�  N O S  R L  i i 

/ •  I j _l i I I &  I ! 
I I  J O B  C A  T A L I I . R E  L O  A D  1 8 0 � I  T H  T H E  T A  p E C R  E A T E D  I N  s iT E IP 7 . I 
. C 'H .E  C K  A S ,S E� B L� L l  S T  I N  G F O R E R  R O  R s .  I F1 c :o R R E C T ,  I 
I I P A U S E T V  p E E� B T O  [c o  N T  I N  U E : ! I I ' I  
I I _1A StS1GjN S Y  S! l P T , X  . , 8 0 . 

I I I , I : I I : . C •A T1A 1 L 10 G  Mo 'o •u L e 1 s T10 R E  L O  C A  T A  B L l E ' .L ' I B ·R iA R,Y 1 :  ' 1  I .  I 
I I  E X  E C  � A  I N T ' j 
I • i ! I : I 
I & S Y  S T  E �  G E  N E R A  T l  0 N1 c o  M P L IE !T E : i I 
. T H E B A  S I C S Y  S G  E N  I S  c o  � p L E  T E . T H E  U ·S IE IR �· jA Y S E T  N Ejw S 1T A NjD A R D  . LA B E  L S  , R  E - A L  L O  C A  T E  L I B R  A R Y  S I Z E  S ,  AIN 01 S 1 E •T � u  T O  M A  T I C cp  N O  E N  S E . l I M l  T S  I F  R E  a u  I R E D  I I ! I I I 
� c o  p y  T H E O P  E R  A T  1 0  N A L  P A  C K  T O  T A  p E F 0 Rj BiA C K - U P . I 
I I  P A  U S E  E O J  S Y  S T  E lM ole N E  R A  T l  O N  i I :  i I i 

I I i 

F igur e 10 . Ex ampl e Two ( Part 1 2  o f  1 2 )  
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IBM 23 1 4  Direct Access Storage Facility 

The s ys tem i s  supp l i ed on two ma gnet ic t a pes . Thes e two t ap es con ta in DOS 
i n  a format suit a bl e  for restor in g  them to on e 2 31 6  d i s k  pa c k .  

Ex ample t hree i s  on e o f  the many po s s i bl e  me thod s f or g e ne rati ng a 
system. F ig ure 11 i l lustrates the s ys t em con f igu rat ion upon which Exampl e  
Three ( Fi gu r e  1 2 )  is bas ed . T he fo l lowin g step s a re ke yed t o  E xample 
Thr ee . 

Be fo r e  generati ng a sy s tem , use rs shou l d  have a t  lea s t  one i nitia li zed 
di s k  �a ck (VTOC on cyl inder 1 9 9 ) .  

step 1 

Ste F  2 

Step 3 

Ste �  4 

Step 5 

St e �  6 

Moun t  the I BM-suppli ed mag net i c  t a pes and a disk pack to which the 
t apes are t o  be r es tor ed . 

Before res tor ing the f ir s t  tape , the user must ta ke the 
nec e s sa ry a c ti on to pe rf orm or by pa s s  the initial i z e  dis k r out i ne .  

a .  If t he d i s k  pack h a s  no t been i n i tia li zed , the I BM-s u p p li ed 
volume , a se lf - loadi ng tape , is ca pabl e o f  in it ial iz in g  the 
packs ( s ee F igur e 1 2 ) . The D LB L  cards i n  the f o l lowing s t e ps  
m u s t  c ontai n the vo lume s e ri a l  num ber appear ing in the VOL 
card of t he in it ial i z e  d i sk con tro l ca rd s .  Any vo lume s e ri a l  
number used i n  the E XTE NT ca rds f o r  t h e  fol l owin g  s t eps must 
agre e w it h  t he vol um e s er ia l number in the VOL ca rd f o r  th e 
ini tia li ze di s k  cont rol card s .  

b .  If t he disk pa ck wa s pr evio usly initia li zed , the i ni ti a li z e 
d i sk routi ne can be bypas s ed ( s ee Figu re 1 2 )  • Any vol wne 
s erial number us ed in the E XTE NT card s f or the f o llowi ng 
steps must ag ree wi th the v olume s erial number us ed when the 
packs w er e  in itial iz ed .  

Aft er s t ep 1 is compl eted , the user mus t restore the system f rom 
the self - loadi ng ta pe s  to the i ni ti a l i z ed p a ck .  

Whe n the tapes are resto r ed , d ia l  the a ddre s s  of the s ys tem 
re s idence d i s k  d ri ve i nt o  the load u nit s wit ches , an d IPL to pa ss 
cont rol t o  t he DOS sup erv isor . See Appendi x  Ar f or the I P L  c ont rol 
s t at ement s . 

Perform a DS ERV to display the d irec tor ies . The n  SSERV ( di s p lay 
a nd punch ) a l l  the de si red samp le probl ems f rom the s ource 
statement l ibrar y into car ds . Punched output i n cl u des t he samp l e  
problems with BKEND and CATALS card s .  Four othe r books i n  the 
source sta te me nt li bra ry that s h ou ld be pun c hed out at t h is t ime 
( Z . L INKED IT , Z . DELETEC L ,  Z . DE LETER L ,  and Z . DELETE SL ) contai n the 

nec e s sa r y  c ontro l s tateme nts to s el e ct iv ely l inkage edit an d 
del et e  al l IB M compon ents . The samp l e  prob lem prog ram na mes , a nd 
the l i nkage edit a nd the d e let e book names can be cho s en an i 
pu n ched int o  t he DS PCH staternent ( s ) .  The s a mp le probl em prog ram 
name s a nd the li nkage edi t a nd delete book names are s hown i n  
Appendix c. 

Def ine workf i le s  f or SYSLNK , SYS 0 0 1 ,  SYS 0 0 2 ,  and SYS 0 0 3 .  T he 
workf il es S YS LNK , S YS 0 01 , SYS 0 0 2 , and SYS0 0 3  a re def i ned by us e of 
the D LBL a nd EXTENT ca rds . Thes e ca rds mus t  be pre ceded by the 
OPTION STDLABE L or OPT I ON PARSTD ca rd . 

Perform all n eces sary ass embl ies . T he assemb l ie s  f o r  the 
supervi sor, roe s modul e s ,  and emul ator s  sho uld be pe rf ormed as 
sep arate jo bs . For the i nf ormat i on requ i red t o  as s em bl e  Em u l a tor 
P rog rams , r e f er to the Em ula tor Program manua l  li sted i n  the 

IBM 2 3 1 4  D i rect Ac c e s s  S torage Fa c i l i ty 87  • 



ste 1=  7 

ste:�; 8 

stei= 9 

Preface . The use r  must be careful t o  keep all ass embl ies in 
order. 

Ass embl e all us er- r equired IOCS modules . By assigni ng SYSPCH to a 
tape unit , the IOC S modules can be cataloged to the r elo catable 
library wit hout punching t hem on cards . The IOC S  modules required 
by COBOL, PL/ I ,  a nd RPG , as defined in Append ix B, a re supplied in 
the relocatable li brary by IBM . 

Clos e the tap e  ass igned to SYSPCH and rea s sign SYSPCH to its 
permanent a ssign��nt by using the CLOSE command .  T he assembly 
listings s houl d  be checked for error s before proceeding .  

Linkage edit and catalo g  the ass embl ed supervisor ( object module 
from step 6 )  to the core image library. I f  the S END add ress is 
larger than the one us ed by the supe rvisor· being repl aced, certain 
key prog rams mus t  also be linkage edited and cata log ed to the core 
image libra ry in the same job step with t he new supervisor . T hese 
key programs are IPL, l inkage editor , a nd librarian. The LINKEDI T  
deck punched out i n  step 4 contains a l l  the necessary control 
stat ements to l inkage edit all IBM components shipped on the 
system. If the SEND address is not exceeded, only the supervis or 
is cat aloged . T he new supervisor is not cata loged until a / &  
statement is  read . T he use r  must not att empt any other operation 
from the time the supe rvi s or and thes e preceding programs are 
cat aloged unt il IPL time . 

Re- IPL and s et t he dat e  ( and clock i f  the Time r  Feature is 
pre sent ) . 

Linkage edit a nd  cata log any addi tional components des ired t o  
the core image l ibrary . S ee Appendix C f or a compl ete l ist o f  
control car ds for a ll I BM cowponents to b e  cat aloged . B efor e  the 
next step is performed, check the linkage editor li sti ngs ,  and 
make all  nece ssa ry corrections . 

step 10 Reload the ta pe that was assigned t o  SYSPCH in step 7 and assign 
it to SYS IPT .  W it h  this tap e the MAINT program cata logs the IOCS 
modules to the re locatable library by the control card // EX�C 
MAI NT. The user may s et n ew standard labels ( OPTION STDLABEL) , 
rea llocate libra ry si z e s ,  and set automatic conde nse limits , if  
requir ed . Backup f or the operational dis k can be o btain ed by 
copying t he operat ional disk pack to tape by using the copy 
di sk- to -tape uti li ty prog ram. 

INPUT/OUTPUT DEVICE CONFIGURATION FOR E XAMPLE THREE ( SEE FIGURE 11)  

Devic e Channel Unit U s e  

2 54 0R 0 oc Ca rd Reader ( SYSRDR , SYS I PT )  

2 5 4 0P 0 OD Card Punch ( S YSPCH) 

140 3 0 OE Pr inter ( SYSLST) 

1 0 5 2  0 1F Pr inter-Keyboard ( SYSLOG) 

2 31 4 1 3 0  Disk ( SYSRES , SYSLNK , SYS00 1 ,  SYS 0 0 2 , 
SYS0 0 3 ,  SYS 0 0 4 )  

2 4 0 (JI' 9  1 8 0  Mag neti c Tape 
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Example Three: Results of System G eneration 

When system generation is compl ete d  for E xamp l e  One ( se e  Fig ure 1 2 ) , the 
opera tiona! d i sk of the i ns ta l lati on cont ai ns : � s embl er, Bas i c  FORTRAN , 
COBOL , RPG ,  PL/ I ,  an d the disk sort/mer ge pro grams i n  i ts c ore i mag e  
l ibra r y ,  together wi th the i ns ta l lati on ' s t ai lored s u pervis o r ,  j o b  control , 
li nka ge edit or, and l i brar ian pro grmns . The tap es shipped by IBM a re 
r etai ned a s  ba c kup ta pe s .  The y  a re s e lf- loadi ng t ap es capa bl e o f  be ing 
res to red on dis k .  

· 

Th e sample prob lems are pun ched out dur ing step 4 .  

Li br a r i e s  conta i n  a l l module s  a nd ma cro def i nit ions s hipp ed from IBM .  

Th e  core image l i brary is bu ilt to conta in t hos e IBM prog rams cho sen by 
the u ser . 

At this poi nt ,  the li bra ri e s  a re condens ed ,  and us er IOCS mo dul es ar e 
as s eR bl ed and cat a loged to the r el o catabl e l i bra ry . 

Wh en system genera ti on i s  c omp leted , t he sample p ro bl ems sho ul d b e  run 
against t he orerat ional p a ck to en s ur e  co rrect creat i on of all sys tem 
pro gr ams . 

Un it  X ' l F ' 

SYS LO G  

2400 

9 - tra c k  

U n it X ' 80' 

C h anne l 2 

I BM System/360, MO D E L  G 40 

O pt iona l Featu res 
T imer 
F loating Point  
Storage Protect ion 
Dec ima l 

Chan n e l  0 

SYS LST 
SYSRDR 
SYS I PT 

Channel  1 

SY SPC H  

Un i t  X ' 30 '  
SYS R E S  
SY S LN K  
SYS OO l  
SYS002 
SYS 003 
SY$ 004 

Figur e 1 1 .  Sys t em Conf i g u r a t ion for Exawpl e Thr ee 
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IBM IBM System 360 Assernbler Cct110g Form 

/ · "· '" EXAMPLE THREE :  23 1 4  DIRECT ACCESS STORAGE ' 1L_' _·_- __ t--1 -t------il--t--+-+j--t-J -+...,"'=' �;:;-=------I 
lr-coccc,-, ,--. -ST_E_P _l o--------------------�------- -- �  __ -: _ _______ �l

-
-

-
�� ���� ��--���--�� �c"_"_""�''_"'_""_' ----� 

" . ' . n " •· '· . h-i ", i,....,l___.,l--,1---r�-'-rl -ri �TTT � I I I I I I I I I I I I I I I I I I I ' ' : I I i I I I I I ! I ' i I I 11 I I I I i h The user may optional l y  bypass the initialized routine . However, if initial ization is required -ii-',1-+--t-l +-+[-+-. ++-+--'--+-++�-+++-+ [ -----i'i-+-1 +-+l-+,-+-+-+-1, +-+-+-1--+-H H mount a pack on unit 1 30 .  Mount IBM-supplied tape on unit 1 80 (9-track drive) . Place the � following cords in the card reader . Dial 180 in the load unit switches and press load . When ---+1_1,_+-+1 · +-+[--+-. +-+---+----+---+----+-+' +-+ [ --+-' +-+  1 +-+J-+-+-++-+--+-+-++--i 
W system enters the wait state press start and EOF on the card reader. Use of multi-part forms 1 1 I , I ! 

. is suggested as copies of the linkage editor mops and the supervisor listing wi l l  be required ---+1--+-1 +-++-+--+-+-++-.--<-++-+---+-++-+-f-, +-+ [ ,  +1---+!-+-+-++1---+,�Jl-+-1 +! -t-il h by
. 
your IB� custom�r enginee� for

,
maintenance purposes. , � i , 1 1 1 1 : 1 _ 

/ I ! ! J J IO• Bi I N T I D! S K' I I •  i ! l i  I I , ,  ' , l i  I ! i i  ! I [ J i  : : : i I I  I ' I :D [A ,T ; E , 6 9; 0 3 21 ' \ I I l ' I : I I : !  1 I I i ! I 1 

I ,, I 1 E i X :E i C I ' i I I i ! l I i I l I I I I : L 

I )I E IN D ) ! ! I ! I ! I I I I 1 i : ! I i I I ! I : _I l I � I ! 1 
! l I I I I i I I [ :  I : I I 1 1 1 I I I : I I �I Hl�l++l ++rr��� +[ ++rr�--+-t++++�. r  l �i: �--+-�, , �HI IHI��� +, ++rr-H�++I +i ++, � ,· �1 Hl���+. ++�i i H  
I I I ! I I I i ! 1 I I I L i I L I l I i l I i lJ 
! i I i : I ! I ! I I � I I I I I I I I I I I I I I I 

l : I I � I : ' I I I I I ! I ; ' I j I I I 
I i I I  I I i I i  I i i i ' I i i I i ; ' i :  i ! i 

IBM IBM System 360 Assembler Codmg Form 

i ""o'" ·  EXAMPLE THREE: 231 4 DI RECT ACCESS STO RAG_!' __ _____ __j �-----+�--+---+-� -t--� --t--�f----1/--il� '""'=·--,--,m=-------j [ """ • .. , STEP l b  L_'___ _ ___ _ _  ______j____ _ __ L __ �I __ j _ __;_I _ _.L! _ _;__--LI _.L_l ____l_l "_" ''"__,.''_·--"·'" ___ � 

l J I I I I I I I : I I I I I I i W To bypass initia;ize disk progra� on I BM - supplied tape. Mount IBM-suppl ied t�pe an unit 1 30 I ! 
i I I  

I I I I i I  I I I I I I I I (9-track drive) . Mount initial ized disk on unit 1 30 (VTOC on cyl 1 99) . Insert the fol lowing r-- control cards in the reader .  Dial 1 30 in load unit switches . Press load key . When system 1 1 1 ( I I I 
! 

I 
I 

! : I  I I I r-- enters wait state, press start and EOF on the card reader . Job is complete when OOC and 4000A r- messages are logged. l J I : J i 
I I I I I !  I I I I I I I I I I ! I I : I I I 

I I  D A T EJ 6 9 0 3 2  I I i i i  - I I I I i  I i ' I 1 1  i 1 1 1  A[s s a [N s v s L� a . jx · o 1 F ' . c 1  I I ! ,  1 i 1 1 1 1 1 I 1 I I 
1 1  F [ I L E i s  s iY S I P T . / 1 ! !  [ I I  1 • ! 1  ! I  I 1 I l l I 

I I I I I i I I I I 1 1 : l Li I I i i I i ' I I i L 1 i ' I I I 1 1  I I ' ' 1 I I I I I ! ! I 

I I I :  I i 
I J i i I i I I I I i 

I ' I 

I I 1 I I I I i 
l l i i J 

_I 
I 

i i I 
L ! I 

; 
I I I 

I i I I I 
l ;  

! I ! I 
I ,  

' 

I I I 1 I I i !  I I 
• I I '  I i 

' i  i i i 
I I 

! I ! I • ! 

' i I I 
I I 

I I ' i ! 
j_ I i I ! I 

I ! i I I 

1 i 

I I !  
: ' l 

l I 
i :  I I ' 
I J i 1 ! I I '  1 

' I ! 
I i 

l 
I ! 
I j 

I 1 

I I I i !  I I I I i I I I i I i i I I I 
l I I l !  I I I :  I i I I  I I I I t I I I 

Figur e 1 2 .  Example Three ( Part 1 o f  7) 
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IBM IBM System 360 Assembler Codmg Form 

I ••CG"'M EXAMPLE THREE : 23 1 4  DIRECT ACCE SS STORAGE =i l " L I I I �AGI; c• 
I "CG""'''' STEP 2 II I I I I I 

,.,., -� c�o (""',....,"'' ,_ c 5·} n " , -, 8C 

I I I i : i I I ! I I 
**** Caution **** Do not rewind unit 1 80 .  T o  load the tope onto disk, place the following cords 

I . ! 
in the reader . Dia l 180 in load switches . Press load . When the system enters the wait state, prEss i I I 
start and EOF on cord reader . The fol lowing message appears on SYSLOG: I I 

4444A . Type in 4 ® and press INTERRUPT to continue . I ! I I ' ' 1 ' ; j ; I l ' I i i ' � l : I i 
I I  J O B  D l  S R S T  I i ! I I I ! I 1 
I I  D A  T E 6 9  0 3 2 I ! I l : I i I I I ! I I j ! I 1 ! 
I I ' A S  S G N SjY IS I O ' O 0 ,  IX • 1 1 i 3 o ·  , 1D  3 I I I I I I !, i !  ' i ' !  
I I  A s's G N  sv!s : L io G .  ·xl · 0 [ 1 F l '  • c 1 : I I : ' !  I ! : I i ' : 
I I  A S  S G N  S Y  S 1 L  S T  . x ·  0 0  E l '  L 1 I ' I :  : : I i I I I I I ! 
I I  E X  E C  I I I I I I I I I I I ! I I ! I ! I ! I I I  j I I I l ' 

I I I I 1 I I I ! 
I I I I I I I I i I I ! I I I t I I I I I 

I , I I I I : t ! ! I 
I I I I I I I I I 

I I • I i !  I I 

I I I i I I 
I I I I ! ' l I l I 1 

! ! I I I I I I 

IBM IBM System 360 Assembler Codmg Form 

PROGRAM EXAMPLE THREE: 2314 DIRECT ACCESS STORAGE I , .. . .. ,- I I I PAG( o• 

PRCG�Aw.r.\tR STEP 3 • " "  I I I I (ARO ELECHO NUMBE� 

, ,  
Nomo Operot•on Operor>d c�n .. ,.......,,.:� " 20 " 10 '' •1 ,, 50 55 "' 05 " ;J ., 

f- After the system is loaded onto disk generate the installation system . Dial 1 30 in load unit ! 
switches. Press load key on console.  When system enters the  wait state, press start on the r- cord reader. The following cords ore in the cord reader (SYSRDR/SYSiPl). 

I 
A D D  x ·  0 0  c ·  • 2 5 4  O R  I 
A D D  x ·  0 0  D ' • 2 5 4  O P  i 
A D D  x ·  0 0  E • 1 4 0 3 I I I 
A D D· x ·  0 1 F • 1 0  5 0 A . I 
A D D  x ·  1 3 0 . 2 3  1 4 
A D D  x ·  1 8 0 . 2 4  0 0  T 9  i I 
S E T  D A  T E = 0  2 1  o 1 I 6 9  , c L O  C K  = 0  0 /  o o I 0 0  ' 

A S  S G N  S Y  S L  O G  . x • 0 1 F '  I • I I I I 
L O G  I I I 
A S  S G N  S Y  S R D R  , X  • 0 o c . ! I 
A S  S G N  S Y  S I P T  • X ' 0  0 c . i I I I 
A S  S G N  S Y  S P  C H  , X  • 0 0 D '  
A S  S G N S Y  S L 'S T ,  x ·  0 0  E • ! i I 
A S  S G N S Y  s 0 0 1 . x ·  1 3  0 .  I I I I 
A S  S G N S Y  s o  0 2  x ·  1 3 0 . I I I I 
A S  S G N S Y  s o  0 3  • X • 1 3  0 .  I I I I 
A S  S G N S Y  js L N K  • X • 1 3  0 .  

I 

F ig ur e 1 2 .  E xa mple Th ree (Pa rt 2 of 7 )  
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l " o '''' EXAMPLE THREE: 231 4  DIRECT ACCESS STORAGE 
I 

- ���_j_ ____ l__ �oCGO/.I.'"'t� STEP 4 
' c , ,.,_ ,, 

I I J O B 10 S E R V l I I E X[E !C O S  E R'V: I 1 I 
O S  p L V  A L L I I i I I 

I I . I · I  I ' ' I I I 
I : : I I I I I 

! I I  E X  E[c � A!q·n ! I I 
lo E L E TI R ! I J i L . A L  L • ! I IJ N .  
D E  L E T IR i  I J P i . A L  L , I I J v i . 

I I , I I 
D E  L ,E T R !  I J K S  V S  lA . I I J K S  
1 R E IN A M1 R I  1 J x !s ,v i s  lA , I I  J KIS 

I I • I : I  I i I i 
I &, I ! I I 

! i i I I I I I I I I I I I I ' ! !  I I I I I i I ,  I 
I '  i I I 

I I 
I I I ! i 

I ! I I ! 
i I : i I I ! 

IBM 

I 
;:,.,.C"J 

I I I l l !  
I I I !  
I I I I I I 

I i I i I l !  i i ! ' 
I ! I ,  

! I I !  I I 
AIL L i I 1 I I 
A[L L , I J Z . IAIL L I  I I 
i I I i I  I i 

VIS I ,  I I I ! I 
V !S 1Aj , I J x s :v !s I ,  I J ! K 

I i I I I I I 
I i i !  i 
I ! I 
I I I i ' i 
i l I i I 
I . ! I I I ! I 
I I I ! I I I I i I I I 1 I I  I I ! i I I ! � ! 
I j I : i l I i I I 

� - - -·----··----- -
-.. r=- -�··� I 

' I I , I I 
i !  :-ti- i I I I I 

i I I I I I 

I I I ! I I 
' i i 

! • I I . - !1 I ' !  
S V S I I I 

I ! ! I 
I I I 

I I 
I I 

I : I I i I  ; I I I I I 
' I 1 I I I I I 

I I I I 
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l •oCGWI EXAMPLE THREE: 231 4  DIRECT ACCESS STORAGE �-----------1__ I ' 
Pk0GRAMII<It' STEP 5 I 

"'"' o,.,.onj 1 0 .. " 20 " ,, 
I I J 0 B L A  B E L  I , I I I I i I 
I I O P T  1 10 N D E  C K ,  L l  S T  , L O G  • s T O  L A  B E L  [ I  l l :  [ I  I 

,, 

I I 0 L ,B L I J S V  S L N ,  • slv S T  EM W O  R K  F I L E I  "' Oi . I • O '  . ! g i g  I [3 6 ,5 . sp 
I I 1E X 1T E N T  S V  S L N K  , n n n n n n • 1 ' n ' n n n n , [n n n n l ' I I I 
I I 0 L IB L l 1 J ls 1vls . o  1 ,  • s V S  T EM w o R K  F I L . E I 1N O ' .  1 ' 1 ' . ' g i g  I : 3  6 5 , ,  ls lo 
I I E X  T E  N T  S V  s o  0 1 • n n n n n n , 1 , , n , n n n n , I n l n  n l n j 1 ' I  I I I D L B L 1 J [s v s o  2 • • s V S  � E� wlo R K  F I L Ej !N ol . [  [2 ; ·  • iglg t13 6 5 ,  S D 
1 ' 1 E X  T E N T  :S 1V s 0 0 2 • ,  ' n  n n n n n ' 1 .  I i I n '  "I " 0 1° 1 · 1" n n ! n l 
I I D L  B L I J S V  s 0 3 , ' S  V S  T Er<1 � 0  R K  I F  I , L E l  N 0! . 13 • • g [g j /  [ 3  6 5 , .S ,D 
I I E X  T E  N T  S V  s 0 0 3 ' n n n n n n ' 1 , n ' n n n n , l n [ n  n n :  [ . I I 

i i I I  I I I i I I 
I ' I I 1 I I 

I & ! i I ! ! I : ! ; I ' 
! ! I !  ! I ! : I � : I : 

I I . I ! ! : I • I t ! I I ! I I 1 I I I I I I 
i I i I I 

I I I ! ' ' I I 
I I I I I I I i I 

I ' i I I ! I I 
I : I 

I I ;  I 1 I 1 I 

Fig ure 1 2 . Exampl e  T hree ( Part 3 of 7 )  

• 9 2  I PM  S/ 3 6 0  DO S  Sys . G en . an d  Ma int . 

I I I I I I I I "  i i I I I I '' " . "'-'�'-

::::,_.., .... , :...� ..... --� •' I '' 
I I ! i ! I ! I 

I : ! I I � I I I I I 
i I I I ; I i :  I I :  I I I I 

! I I ' I I 
1 1 I I i ! I ! I I I I I I 

I I . 
I ! ! I I I I I I I I I I 

I !  : I  1 I i : : I I I I I I I I I 
I ! I ! I ! I I ! I I j 1 I I 

I ' i  I i ! ! 
I ' I ! I ! I !  I I i 

I I I I 
I I I i I I . I I I I I 

I i : ' I I 
I I I I I I I ' I  
' I I ! ! ' I  I I ! 
i i I '  ! I I I I I I ! I 1 : I I i I I I ! I ! I ! I I I I ! ! ! I 
I I !  ! I I I : I  I I  Ill ' I i i i I I I I I I : i I I 
i i i  I I I I I i i  I I I I I :  I I 

I f I PAGE OF 

I I I (MO l CHO 'CMel' 

,. _ 
(.,....-�·· ,., .. ��'� 

" 00 o5 " ,, 80 
: I  I 
I : 

I I 
i I I I I I I I ! ! I I I I 

I Assign work files . I i I . I I 
I • i I '  I 1 : i I 
! ! : I I 

I 
I I I I I I I I I I I 

I I . ! I i ! i I ! ! I 
I : :

. I : :  
I I ! i I 
I : : ! I I I I ' I  
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I I I I I I I I : I I  ! ! ! ! I I 

I • I I I I I 
I I i 1 1 1 

i I : I I 
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EXAMPLE:THREE: 2314 D I RECT ACCESS STORAGE -� !e-----t--l -+-----tJ--+1--t---+I-J-t----to-=�-;-:-;:-;;-;------1 
'--__ , __;__ST'-=E-'--P-=--6 ________ ______ � ______ _ ___ _ _  _L_ _ _  _L_ __ _J_I_-'-I --'---I _ _.__i -"--'--l -l.__-'1_'"" _'" '.,·-- _- ·""' ___ --i 

--- -------- ---------------------, 

1 1 1 1. J ,O B , S U P V1R ·  I '  I ' I  I 
I I i s :u ! P -viR s iv [s r i E M[ = D l S K . M P S = lYIE ! S I 1 I 
1 i ' ! ! c lo 'N! F1G fMiolo_lE L =[4 0 , S P = Y E ;s .lolE c = Y E S , F P= [v E s , [r 1 M E R = Y E S  

s :r iDi J !c L I !S T X = [v E s ,  L I N E S = I4 is I [ I  ! [ 

I l 
' 

j 

I I F .,0 1 P ,T 1  l lf= •.B !G , IP C= Y E S  , IOC  = IY', E 1 S ' ,  C ,C lH ,A I N != 1VI.E I,S , :D•,A S •D F 'P = ( 1 , 2 ' , \2 3 1 4 \1 \ .  

! I 
: 1 s 1v•S F I L I= I 2 3 1 4 I , !T E IB 1= 4  I 

A , Lj_L ,O IC F 'l 1 \= t6 1K ,  F 2 = 6 K; i i 1! I I .  ': ' I ' I : . ' I 

, I !  
I 

. I ' . I i 
I I I D.V C G E N  IC IH U!N = ]X ' ] 0 0 D ' , [D V.,; iT lY !P = 2 5 14 ojP 

D'V C G E N  c[H U N = iX" 1 3 0 . ' ! ,  D V C !TIY \P = 2 3 • 1 j4 

I I I I 
i 

i o-v c G E N cjH U N = IX ' 1 a o : ·  • • olv c lrlv P 1= 2 4 1 0 [o tT 9 1 I ,  
I I i I  I I I I ·, ! !  I I I ' I  

I I : I  I i i i I i i 
I .  I : i I I I ' '  I I : 

! I I I I : ' I : 
l I I I I I 

: i i l I 
I I I I I I I I u I 
I I I I I  i I I I I I i  I i 

IBM IBM System 360 Assembler Codmg Form 

• "'' EXAMPLE THREE: 2314 DIRECT ACCESS STORAGE l c • ·. 
1 ·-oc·"'''" STEP 6 (continued) DAli  _L__� 

- ---·----
..... '='p<>•<>n::l co "' ,.  

A S  S G N  S Y  S R D  R ,  x ·  0 0 I" '  I I 
! I ! I A S  .S G N  S Y  S I ! p T ,  x ·  0 0 c .  : I ! I I 

A S  S G  N S Y  s p C H  , X  • 0 0 D '  I I I I 

A Is s\G IN S Y  S 1L S T  , X  ' 0 0 E ' ! I I 
A S  S G N  S Y  S L O G , X  • 0 1 F '  I 
fA S  S G N  S lY S L N K  ' X • 1 3 0 .  I I 
fA S  S G N  s y s 0 0 1 . x ·  1 3 0 .  
� s  S G N S Y  s 0 0 2 , X ,  1 3 0 '  

i A S  S G N S jY s 0 0 3 , X '  1 3 0 .  I 
s · E  N D  1 0 2 4 0 

E N D  I I I I * I I I 
* C H  E C K  A S  S E M B  L V  L l  S T  l N G F O R  E R  R O  R s ! . i I F 1 c o  R R  E C T  
* R E M  O V  E [A S 1S E M  B L E 1 D  \ S  U p E R V  I S  p :R F R  0� s V IS P •,c H I . '. I N  S E R T 1 
* F O  L L O  W I  N G  T H E I N  C L  U D E  C A  R D  O F  IJ O B  C A  TjA L ;S jU P 
I I  P 1A U S E T Oj c o  N T  I N  U1 E P R  E S S E tO B  i I I 

I I I I I I I 
I & I I i I 

I I I I I 
I I ! ! ! I ! I 

! 
I \ I 

Figure 1 2 .  Ex amp l e  Three ( Part 4 o f  7 )  
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I ! 
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! ' ; 
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I I 

I 
I N  R E  A'!D', E 1.R  I 
I i I 

I 
i ' !  
I ! 
I 
I 
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I '  

I X 

! 

I 
I ! 

PACE 0. 
CAkD E LtClkO NUMBH 

05 " 

I 

Sequence 
80 
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c-EXAMPLE TH REE-: 23 1 4  D I RECT ACCESS STORAGE i I I I I i " ' f----------,-P-----------------,----- -----1 i I 1 I I I 1 '"' "" - -'-"' 
) '" "' ' , .  STE 7 �---�------�-L--L--L����--�---.------� --------------------------------------- - --- ------

• \T H E 1 [F jo L L OIV>1 ' N G  1 1 1 s A N  E XA M P L E .  Mo o u L ! E i s ! s H 1olu L jo B E  A S S E M B L 1 E ,D I  o N  lAIN 1 1 

I ! I i J '0 81 lA s HiM! : 1 I I ! I I I I I I I ! ' I I ! 
I J I I iO P 'T I ;O N  IO iE jC j K . L : I [S T I ,  L O G  I I i I i I i ' I I 

i i 
! X 

I I I I I I I C:Tj L C H RI= 'A j S A . 

I i I I 
I i i i TIY: P E 1F L 1 E = iO U T P U T ! . 

I i I l 
I alA RiE A 2 = jv E S , I i 

! I D EIV I c E = 2 5 4 0 R • 

: i S Ej P AjS""' B = jY E S 
E N O  i I I � ' I I 

I * I I 
M T M o [o 1 R E [c F o R1M = F 1 x u  N B • 

I I R EIA D = FO RjW A R D ,  
: C IK[P JT R E ;C = Y E S , I 

S E ·P IA SM!B = Y E  S 
E N D I I I 

I * i i 1 

IBM 
) "oc,. ..• EXAMPLE THREE: 231 4  D IRECT ACCESS STORAGE 

i I i ! i I : , : '  
I I 

' i i ' '  I I i I 
I I I i I i I 

i I 
' l I ! I i I ·  I I I I ! 

1 I 1 · i I ' i I I 
i I i :  i I l !  1 

IBM System 360 Assembler Coding Form 

I '· """-

i i I X 
i '  i X 

i i pc 
I i X 
i I I I I 

I I 
i I I I I I 

I I j I X 
I ! I I I � : I X I I I I I I 

I I I I I I i 
I i j 

I I PAGE 

I I I 
I I ' i I 

I I I 

o; 

I 
I 

I I I 
· I i 1 

I 

l •wG"""" STEP 7 (continued) I " ' '  I I I I CA�D HECHO "'UMBER 

"-·· ,-r�e-rs "c ' - �o \5 "' , "3 I I I I I I l 
I l L ! I I ! 

I ! I I ! i ! 
I I I j j I 

C L  0 S E S Y  S P <: Hj ,  � ·  0 0  D ' ! I • I I 
I & I I i I I  i l I I 
* C H  E C K  A S  s EJM ie L V  L I S T  I N  G S  F O R E R R O R  S . 1  I RiE L lo .A D 1 8 0 W I  T H  S A:M�E T A•P E .  
1 1 1 1  I P tA U S E 1 F i  le la R R E C T  P ,R E S S E :0 . 8 1  T O  c :o N T i l  !N U E I I . I I I I 

I I I I ' I  I I I I 
I l l I I i I I i I I  I I I ' I  

I i I I 1 I I ! ! 
i I : I I i I I I i I I I I I i I i i i , I , I i i 

I I I I I ! ! ' ;  I I I I 

i ! I I I I ! I ! ! I I I I I I I I I I I I  I I i l I 
I I I I I I ' I I I I ,  
! I ;  I • I i I I I I 

j j I I 
I I : I  I I I I I 

I I I I :  i 
I : I i ! ' I I I 

! I I 1 I !  1 I 
I I I I I  j I 

l j l I 

F igur e 1 2 . Ex ampl e Three ( P ar t  5 o f  7 )  

• 9 4  I BM S/3 6 0  DOS Sys .  Ge n. a nd Mai nt .  

"' 
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PfCG�AM EXAMPLE THREE: 23 1 4  DI RECT ACCESS STORAGE I -�- I I I I P,._Gt oc 

l e;ouwd- STEP 8 I ' � , I I I 1 I I CA�J fLECHC r.u•,o.e:·• 

"''" Gpero••O<' 2J 
C-OE an� ,, -· ,. _, 5) 

(""'""'�·· , >I '3 
I I J P B C A  T A L S , U  P I ! 1 , I ' !  I I '  i '  I I 
I I  O P  T I O N  � A T A L  T l  I I I I I I I I I I I I I I I I I I I , I I I 1 I I I I I I I 1 I I I I I I I I I I 

A[c T I O N  � L E A1R I Steps 8 and 9 contain the coding for including the IBM components selected for this 

� L I example .  The LI NK EDIT book displayed and punched in step 4 contains a l l  the necessary 
I N  U D E  job control statements to l inkage edit any of the IBM components shipped on the system . 

'- I I I I I The user is encouraged to use this book to tailor a jab stream to inc lude any IBM components 

Supervisor object deck here . - desired . I 
f-, I I I i 1 ! 
I • I ! I I ! I I i I  I 
I I EX E C L"'  I KE D T  i I ': l 

I N  C L U D E  I J [ e[ L B P  I l I i C S [E 1 R v I I 
I I  EPc E C  L N  K E  D T  I I i i j i I 

I N  C L U D E  I J B l  p L I I I i I P L  i I I 
I I  E X  E C  L N  K E  D 1T I I I ! I ! I 

B L E : I I ! L I N IK A G E E D  I T  k> R I , I I I I I I N C L U  D E  I IJ 
I I  E X  E C  L N  K E D T  I i I i > Need not be l inkage edited if the 

shipped supervisor is not exceeded . 
I N C L U  D E  I J B S  L 1 I I I D . S ' E R V  

I I  E X  E C  L N  K E  D T  I I I I I 
I N C L U  D E  I J B S  L 2 I M ,A , I N T  I 

I I  E X  E C  L N  K E  D T  I I I I I I 
I N C L U  D E  I J B S  L 3 I I I \ i R s i E [R[V 

I I E X  E C  L N  K E  D T  I I I l 
I ! i I 

I i I i ! ·, I i 
I I I I I 

IBM IBM System 360 Assembl!r Codmg Form 

�··_00_"_M�E�X�A�M�P�LE�TH�R�E�E :�23�124�C�I R�E�C�T�A�C�C�ES�S�S�T�O�RA�G�E
� ___________ __j 

e<OG<A<W" STEP 9 I ''"' - I 
r""'"''" Cperorn>•• Ope-anGI ;J ., n ,, " 

I 
" 

I I I I i I I  I I : I I l 
I l I 

I I I i 
! I I : 

I ' i I 
I i I I i I 
I I 

I I I I I I 

�O""�ce eo 

I 

I 
i 

I 

I I 

i 
I 

I N  C L U D E  I J B S  L 4  
I I  E X  E C  L N K  E D T 

I I S S \E 
I l l '� I I ! I J 1 c o:R 

R V  11 "' 
u 

Need not be linkage edited -++-1--++-t--++-+-+-+-+-+-+-+-+-1-----1-----l 
if the shipped supervisor is _11-1' +-+--+--+-+-+--t-++-t-++-f---+-+-f--+-1 
not exceeded . J I N C L U D E  I ! J  B S  L 5 

I I  E X  E C  L N  K E  D T  I I 
I & 

I I I I I i i 
I I 

I I '  I 

G Z  
I ! 

i 
I 

I I !  
l I 

I I I 

f- At this point the system wi l l  indicate re - I PL is needed . IPL from SYSRES ( 1 30) -+-H-+-+-1-++-+-++-+++-+++-+1+H___._I-++I-++f-++-l-++ !1 +1--++-� 
I ' i  ! i ' \  

S E T  D A T E = 0 2 I 0 1 1 6 9 , C L O C K = O O I O O I O O I 

F ig ur e 1 2 . 

I I I I I l 

l i  i 

1 I 

• I 
i ' 
' I I • I ' 

l l  i 1 
I i I  I I I 

] I ] 
I I i I 

I 

I I I 

Exa mple Th ree (Pa rt 6 of 7 )  

I I l 

I :  I 

I ,  i 
T I 

1 
l i 

I 
I '  
T 

i 

I 

I 

. i !  
I I 
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EXAMPLE T H REE :  23 1 4  DIRECT ACC ESS STORAGE 
�'--c""--"" ___ S_TE_P_9_(_co_n_tin_u_ed_) ________________ �----------- __l___ 
------::.,-::; · --------·------ --------�--- -

-
- -- -

I ! I 
1
1 i I l � I j I i 11 JJ I i I i i 

1 1 1  O IP T 1 o N  ic !A\T A L : 1 1 
AiC T I O N C L i E A R  I ! I 

i .  

; ' I I 

I I 
I I 

1 I I 

I I !  
I j ! i 

I I N .C!L U!D E I J S C B I !_ j l I I , \ C O B :O L  1 : 1· t i l l 
I N C I L U D E I J S D D B 

1 \ 1  E X I  E C L N K E D T 
i i N C L U D E  I J!x P L I D 

I I  E X E C L N K E D T 
I N C L U D E  I J R R G  

, I : 
! ! 

I I 

i l !  
i l , i I i  

I l 
I I I 

I I 

: i 
l ,  I I I :  

, I ! I I I I R P G  ' I I ,  

I i i I I  
I I '  I ' 

j i i i ! i I 
' i I I i l 

: I i .  
I I 

• 

, I 

i I : 

' i : i 
i 
r I 

/ 1 /  E X E C , L N Kl E !O T ! ' I  I '  I I I i I I l i I 
I N C L U D E  I J O sr, I 

I I  E X E C L N K E D T 1 t '; 
I N C L U D E  I J O D 3 2  

I I  E X E C L N K E D ,T 

I & i I 1 

IBM 

I I I !  I I 
! 

! i 
I I  I I 
I I \ I  

: i 

I !  I 
r · I  
I 
l I I I  

' .• ' J 1 l I I 

I I 

IBM System 360 Assembler C:odmg Form 

i "CGI"' EXAMPLE THREE:  231 4  D I RECT ACCESS STORAGE - --j I "' 
P�OGi<M,<Mf� STEP 1 0  i '"' � I , . .  

-----�� 0 Cwo• :;poo,o<>j " " •c ·- >0 
I I  J O B C A  T A  L R  L B  i i I 
I I A S  S G� Slf S l  P T  , X ' 1  8 0 '  I I I  . C A  T A  L O G � 0 ou  L E  T O  R E  L O  C A  T A  B L E L I B! R A! RIY I I 
I I E X  E C  M A I N T i I I 
I • I I ! I I I I I 
. T H E F O  L L O l N G D E  L E T I O N S A R E  O P T  1 0  IN\ A L .  ! ', 
I I P A  U S E  p L A C E R E  [M A  I N  l N G � A R D  S I N  R E A  D � R · I  1P R E  s s  E B T 
I I  EX E C  1'4'A 1 I �iT i i l :  

l L I :  I '  : I I 
Place any desired deletes here . ' !  

I I l l  ! I l l  I I I I I 

C ON p s  R L  . S L I I , I I !  I I I I 
I • I l ! 
/ I& I I I I I : : • ' L I 

55 

: ' !  I ! j 
I ! I !  

_l l I 

(,..,....,.n•< 

I i 
I I  ' !  

I 
I I 
10 N  T 

I 
I 

: L 
I 

" 

' '  I , 

I 
" 

I I 
I .  

I 
I 
I I I I I, 

I N ,U E 

, I I 

i 
I I 1 

I 
I I l 

PA�E 

I 

I 

i 

'I 

T H E  B A  S I C i  S Y  s�  E N  I I � co  M P I L E T ' E . 1 T :H E u s iE 'R M A!Y s !E : T I IN E w! IS ·T A N  D_i\ 1R ol ! , I .. : . 
. L A  B E  L S , R E - A  L L  �-� A T E L I 8 RIA R ;Y S l  Z E s ' lA N D  •S •E T A u !T OM A T  I C  � .oiN 'D E N  S ' E  I 
. L I M l  T S  I F R E  a u  I R E D  . � 0  p y T H E  10 p E R A T I  OiN A Ll J p  A C K  T O  T A  p E if 'O R s 4_ K - U P  . U S E  T H E  1 0  E N  T l  lc A L  U T  I L I T V  D E  C . K  S E T U P A S !  'A F T E R  F I R S T  s tr- s 1G E N  J 1o s  . T H E  F I N A L cjc N O  E N  S E  10 p E R  A T I O N ls u p p L I jE oi T IH1 E c u R R  E NT  S T  A T  U !S I i I 
. ll' f  T H E  sr.- S T  E lM L I B R  A,R I E S . I ! I I I 
I I P A  U S E  E 0 J S Y  S G E N - - - - l I I 

I I : I ! I i 
I l :  l ! ! i '  

I I  l 

Fig ur e 1 2 .  E xample Three ( Part 7 of 7 )  

• 9 6  I BM  S/ 3 6 0  DO S  Sys . G en .  an d  Ma int • 

I I ! 

i 
I I I I I 

,, 

; ' 

: J I 
i 

I I I I 

I, ' I I i '  I 

l l I L 
, i I 
I I : I ' 

l i I J 1 1 

i :  I I 

''"'"""'e 

I I 
I I 

I 
I I ! I 

I 

i ! 
I !  I 

I l 

l I 

DO 

I 



Maintenance Procedures 

The mai nt enance of D is k  Op erat in g S ys t em i i braries can be pe rformed with 
the M ER GE functi on of the CORG Z li bra ri an pro gram .  T he IV.!ERGE f uncti on 
a ll ow s  compl ete l i brar ies to be merged int o  one l i brary , or ent ir e  
com po ne nt s , s e le ct ed i n d iv idual pha se s , modul e s ,  o r  books to b e  t ra ns f e rred 
from on e e xi sti ng li bra ry to a nothe r. When t he MERGE fun ct ion is u s e d ,  
s pa ce availability i s  always a con s ideration . 

Using the MERGE Function of the CORGZ Librarian Program 

The MERGE f unc ti on p rovi d e s  the f a ci lit y  t o  repl ace ident i cal entr ies o f  a 
l i b rca ry ,  or add un iqu e ent r i es to a l ibrary .  I n  e i ther ca se , e xecut i ng a 
copy (MERGE ) requi re s tha t s pa ce be avai l able in t he l i brary to acco�no da te 
the a dd ed informat ion . 

REP LACI NG IDE NTICA L  ENTRIES US ING MERGE FUNCTION 

When t rans f erring in format ion t hat is named i den tica l l y  as e xi s ti ng e nt ri es 
o f  a l i brary,, the old e ntry ( ph as e , modu le , or book name ) is del et ed from 
the l ibrary ' s direct ory ,  and the n ame of the n ew entry i s  add ed to th e e nd 
o f  the l ibrar y ' s dire c tory. The new ent ry i s  th e name of the n ew 
i nf ormat ion. The in format ion its el f ( p ha s e , module , or book ) i s  adde d to 
the e nd of the libra ry .  

ADD IN G  UN IQUE ENTR IES US ING MERGE FUNCTI ON 

When un iq ue l y  named e ntri e s  ( ph a se . modul e ,  or book nam e )  are trans f e rred 
to an exis t i ng l ibrary, t he nam es of t he e nt ries a re a dded to th e en d o f  
t he 1 ibrary ' s di rectory , a nd th e i nforma tion i tself i s  added t o  the e nd of 
the l ibr ar y. 

G eneral Library Updating Techniques Using the MERGE 

Function of the CORGZ Librarian Program 

T he t ec hniques pre sente d  h er e  appl y to the e xamp les g i ve n .  They a re 
inten ded a s  a g uide f or the use r ,  a nd do not necess a r ily s at i s fy al l user 
requi rements . The m et hod t hat a user app l i e s  to ma i nta i n  hi s libra ri es 
wil l depend upon the use r ' s  li b ra ry s t ru cture , and h is s pe cial r equir em ents 
conce rni ng t he maint enan ce of his l ibrar y . 

COPYI NG SE LECTIVE LY TO MERGE LI BRARIES 

When there are many more entries desir ed in an e xi st i ng li bra ry tha n 
ano th er . i t  i s  usua l ly f a s te r  to s e le ct iv e ly copy ( ME RGE ) to the l ibr ary 
conta ining t he most number o f  des ir ed entr ie s . Thus , the numbe r of e ntri e s  
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t raxs fe rred are k ept to a min imum to save time . Copyi ng to a librd ry 
n ec es sa r i l y  e xpa nd s  the libra ry. I f  there i s  i n suf f i cient space in a 
li b � ry t o  accommo date addit ional entr ies , u nwanted e nt rie s can be del eted , 
t he l ibrary condensed , and the new entr i e s  then added to the li brary. 

DELEI' IN G  UNWANTED ENTR IES AND MERGING AN ENTI RE LI BRARY WITH ANOTHER 
LIBRA RY 

A sec ond technique i s  to app ly the IBM- s u ppli ed DELETERL or DELETE SL book 
to de lete a ll u nwa nted e ntri e s  from a l ibrary and copy the ' nti re li bra ry 
to an other l ibra r y , thus me rgi ng the two li bra ri es .  Us ing t h is t echn ique 
requi res t hat t h e  l i brary being cop ied to con ta i ns enough s pa ce to 
a ccommoda te the enti re li b ra ry bei ng copi ed. If t here is ins u f f icient 
s pa ce , t he l i brary being cop ied to can be conden sed or rea l located. 

COPYING SELECTI VELY , ME RGIN G TWO LI BRARIES TO CREATE A THI RD LIBRARY 

If th ere is ins u f f icient space to a ccommo da te a merge of two li bra ri es , a 
third l ibrar y  ca n be crea ted to c ontai n s e lect ed ent r ies from the two 
li b� ri es being merg ed .  T his techn ique el imina tes the need f or condensi ng 
or real loca ting an e xi sti ng li bra ry .  Not e th at this techn ique can be 
appli ed by u s ing only two disk dr ives . 

DELETING UNWANTED ENTRIES FROM TWO LIBRAR IES AN D  MERGIN G  BOTH LIBRARIES TO 
CRE� E · A THIRD L IBRARY 

Ano th er technique f or merg i ng two libra ri e s  i s  to del ete unwanted entr ies 
f rom the two ex i st in g  l ibrar ies , an d merg ing t he two l i bra ri e s ,  in thei r  
ent ir ety ,  b y  copyi ng them t o  create a third l ibrar y .  Note that thi s  
techn iq ue can be a pp l i ed  by usi ng only t w o  di s k  drives . 

Conventions for Merge Examples 

The f ol lowing conventi ons a re used in the mai ntena nc e  e xamples given here . 
I f  a roa cro definition ca l l ed m is an ent ry in a li brary cal l ed L ( L  bein g 
a ny l ib rary and m bein g any ma cro def in it ion entry in a ny li bra ry L) the n 
any macro def initi on e ntry m i n  a ny li bra ry L can be des ignat ed as Lm .  

As sume tha t there a re two li bra ries L ca l l ed A an d B ,  and that the macro 
def init i on ent ri es  1, 2 ,  an d 3 in l ibrary A are IBM- s upplied , a nd 8 a nd 9 
are u ser-def ined ma c ro def i niti ons . Fu rther., a s sume that the user r eceives 
a new re leas e of DOS w ith a sour ce statement l ibra ry ,  ca lled l i brary B ,  
conta in ing IBM- s upplied ma cro definitions 1 ,  2 ,  3 ,  4 ,  a nd 5 .  Thus , library 
A and l i br ar y  B ca n  be re pre se nted as f o l lows : 

Li brary A-- A1 , A2 , A3 , A8 , A9 

Li brary B - - B1 , B2 , B3 , B 4 , BS 

For t he l ibrar i e s  de f i ned , mac ro-defi ni ti on entries 1 ,  2 ,  and 3 in l ibra ry 
B are i dentical in name to 1 ., 2 an d 3 in libra ry  A, but a l at er ver s ion or 
updat e. Ma cro def initions 4 and 5 in l i brary B are ne w I BM-s uppli ed ma c ro 
def in ition s for the re lea se received , and macro definit ions 8 an d 9 are 
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user de fined . The s truc ture s of the li brari es defined here are us ed in the 
exarrp les t hat fol l ow .  

Maintenance Examples Using MERGE Function 

For e ach ex ampl e t hat fol lows : 

• T he ma cro defi niti ons updated a re selected a rbitr ar i ly , 

• Librar y  A i s  a ss umed to re side on dis k driv e A, and l ibrary B on disk 
d rive B., 

• L ibra r y  A i s  a ss umed to be the exist i ng us er l i brary , an d l ibrar y B the 
I BM-s u p p l i e d  maint enan ce updat e ( n ew r el ea s e ) , 

• T he t echni qu es des cr i bed can be app l i ed by using only two di s k  d rives . 

The f ol lo wing e xa mple s i l lustrate s evera l  ways t o  updat e an ex i s t in g  
libra ry . 

EXAMP LE lA : COP YING SELECT IVE LY TO ME RGE TWO LI BRARIE S 

If th e ma j or ity of the ma c ro def i ni ti ons de si red are in l i brary A ,  a nd it 
is de s i red t o  update macro def in it ions A2 a nd A3 , s e lectively copy ( m er ge ) 
ma cro def init ions B 2  a nd B 3  f rom IBM- s uppli ed l i brar y  B to li bra ry A .  
Thus, when ther e a re ma ny more mac ro defi nit i ons i n  o n e  l i brary t han the 
other , it is fas t e r to s el ect iv ely copy to the l ibra ry wi th the g reatest 
n umber of entrie s ,, if the re is enough s pace in t he l i brary bein g enl arged . 
If th ere is not enou gh s p a ce in l ibrar y A ,  the unwa nted ma cro d ef i ni t i ons 
A 2  an d  A3 must f ir st be de le ted f rom library A ,  and l i brary A con den s ed 
bef or e t he t rans fer can be att empted . 

A repr es e ntation of the re s ul ts o f  sel ecti ve l y  copyi ng ma c ro defi niti ons 
B 2  an d  B 3  from libra ry B to li bra ry A f ol l ows : 

Li brary A-- A l ,  _ , _ , A 8 ,  A9 , B2 , B3 

Li brary B-- B l ,, B 2 ,  B 3 ,  B 4 , B 5  

No te tha t the ma cro def i ni ti ons B 2  a nd B 3  are added t o  t he en d o f  the 
li b ra ry u pdat ed ( l ibrary A ) . 
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EXAMP LE l B : VAR IATION OF SELEC TIVE C OPYI N; T O  MERGE TWO LI BRARIES 

A var iation of the t ec hn ique d e s c ri bed in Exampl e 1A demonstrat es the 
capab i l it y  o f  t rans f err in g in any dir ection . Th us , if the ma jori ty of 
macro def ini tions are i n  li b ra ry B ,  and it is des i red to updat e ma cro 
definit i ons Al , A2 , an d A 3 ,  s el ect ivel y copy ma cro d ef i niti ons AS and A9 
f rom library A to library B .  

A repr e senta tion of se lecti ve ly copyi ng ma cro def in it ions AS and A9 f rom 
libra ry A to l i trary B fol lows : 

li tr ar y  A-- Al , A2 1 A3 , AS I A9 

Li brary B - - B1 1 B 2 , B3 , B4 , BS I AS , A9 

No te tha t ma cro de f i niti ons AS a nd A9 a re added to t he end o f  the l i brary 
u pdat ed ( li b rary B > • 

EXAMP LE 2A : DELET IN G  UNWANTED ENTRIES FROI'-1 A LI BRARY AND MERGING LI BRAR IES 
BY CO PYI NG ONE TO THE OTHER 

Assuming t hat the ma j ority o f  ma cro def in it ions are in li bra ry A, an 
a l t er na te method of accompli shi ng an update s imi lar to tha t  des cri be d  i n  
E xamp le l A  follows . 

Delete ma cro d e f i niti ons Bl , B4 , a nd BS f r om li brary B ,  an d compl etl y 
copy li brary B t o  l i brary A .  T hus , the I BM- s upp lied DELETE SL book ca n 
del et e  a l l  unwa nted ma cro defi ni ti ons f rom t h e  s ou rce s t at em ent l ibr ary , 
a nd t he l i brary t r ans f erred in its ent ir e ty . 

A re pres ent at io n  o f  the r es ults of d el et in g  macro d e f i ni ti on s  B l ,  B 4 ,  
and B S  from l ibrary B ,  a nd c opyi ng l i br ar y  B fol lows : 

Li trary A-- A l ,  _ , , A S ,  A 9 ,  B 2 ,  B 3  

Li trary B-- _ ,  B 2 1  B 3 ,  

N ot e  that l i brary B i s  added t o  the end o f  l i bra ry A ,  a nd that li bra ry A i n  
Examp l e  lA i s  identi ca l t o  libra ry A i n  thi s exampl e .  

EXAMP LE 2 B : VAR IATION O F  DELE TING UNWANTED E NTRIES FROM A LI BRARY AND 
C OPY! 00 ( �.£RGI NG )  ONE TO THE OTHER 

A v ar iat i on of t he t echn ique descr ibed in Exa mp l e  2A that demonstrate s the 
capab il i ty o f  tra n sf erri ng i n  a ny d i recti on f ol l ows . 

Thus , to add ma c ro def initions A S  and A9 to l ibra r y  B ,  de lete ma c ro 
def in itions A1 1 A2 , a nd A3 i n  li bra ry  A a nd t h en compl et ely copy l ibr ar y A 
t o  li trary B .  Aga in ,  t he IBM- s upp l ied DE LE TE SL book ca n de lete a l l 
unwan te d IBM-supplied macro def i ni ti ons f rom the s ource statement l ibrar y . 

A repr e se nta tion of the res u lts of delet i ng ma cro defin i t ions Al ,  A2 , 
and A 3  f rom l i brary A and copy in g l ibrary A t o  l ibra ry B f o l lows .  

Li brary A-- _ , _ ,  I AS I A9 

Li br ar y B-- B1 , B2 1 B3 1 B4 , B5 1 AS , A9 
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No te tha t user ma cro-def i ni ti ons AS a nd A9 are a dded t o  t he en d o f  t he 
li bra ry being u pdat ed ( l i brary B ) , and l ibrar y  B in E xamp le 1 B  is i d e nt i ca l  
to l i brar y B i n  thi s  e xa mp le . 

E XAMP LE  3 :  COPYI NG SELECTIVELY , MERGING TWO L IBRAR IES T O  CREATE A T H IRD 
L IBRARY 

If sp ac e  i s  a prob lem ,  a thi rd li brary ca lled c can be cr eat ed to be a 
c omti nat i on of sel e cted macro defin it i ons f rom both l i brary A an d l ibrary 
B. T hu s , if the d es i red ma cro def i ni tion s in l i bra r y  A a re AS a nd A9 ( t he 
user ' s ma cro definitions ) , a nd B1 1 B2 , and B3 in l ibrary B ( IBM- s uppl ied ) , 
then us e r macro d e fin it ions A S  and A 9  can be sel ec ti ve ly c opi ed ( me rg ed )  
from l ibra r y  A t o  libra r y  C 1  a nd I BM-s u ppli ed ma cro def in it ions B1 , B 2 , and 
B3 ca n  be s el ect iv el y  cop i ed ( m erged ) f rom l i bra ry B to li bra ry c .  The 
a dvan ta ge of thi s  techni que i s  that the need for a condens e or reallo cat ion 
of an exis t i ng l i brary is el im inat e d ,  and time is saved . However ,  the time 
r equi red to ini tia li ze a thi rd di s k  pa ck mus t  be taken into cons iderat i on . 
A rep re sentation o f  the r es u lts of s elect ive ly copy i ng l i brary A an d 
l ibra ry B ( me rg i ng ) to create l i brary c follows : 

Li brar y A-- A1 ,1 A2 , A3 I AS I A9 

Li brary B-- B1 , B 2 1 B 3 , B4 , BS 

Li bra r y  c - - B 1 , B 2 ,  B 3 ,  A S ,  A 9  

N ot e  that liorary c requi r es l es s  spa ce than if either libra r y  A o r  li bra ry 
B wer e merged wi th ea ch othe r. 

EXAMP LE 4 :  DELETING UNWAN TED ENTRIES FROM TWO LI BRARIES AND MERGING BOT H 
LIBRA RI E S  TO CREATE A THIRD LI BRARY 

A var iat i on of s el e ct ivel y  copy in g from two l ibrarie s to f orm a thi rd 
l ibra ry fol lows . 

Tb r eta in user ma c r o  def i ni ti ons A S  and A9 in l i brary A ,  an d update 
IBM-s uppl i ed ma cro def in it ions A1 1 A2 , and A3 i n  l ib ra ry A ,  d el ete A1, A 2 , 
and A 3  from libra ry A, a nd B 4  and B S  from l i bra r y  B .  The n c omplete ly c opy 
( merg e) l i br ar y  A a nd l ibra ry B to creat e a t hi rd l i brary c .  

A repr e senta ti on of the res u lts of de let ing u nwant e d  ma cro defin it ion s 
f rorr li brary A and l i trary B ,  an d copy ing ( merging ) both librari es t o  
cr eat e a third libra ry c f ol lows : 

Li brary A- - 'I _ I I A S ,  A 9  

Li br ary B- - B 1 ,  B 2 , B 3 ,  _ ,  

Li trary C-- B 1 ,  B 2 ,  B 3 ,  A S ,  A 9  

N ot e  that l i brary c requ ires l es s  spa ce t han i f  either libra r y  A o r  B we re 
mer ge d  with ea ch oth e r .  A l s o  note that libra ry c in Ex ampl e 3 is ident i cal 
to li l:rary c in t h is exampl e .  
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Considerations for Merging 

The D IB L a nd E XTENT f i le def i ni ti on s tat ement s  must pr ecede t he MERGE 
c ent r al s t at ement . When defin in g  f il e s , use the f o l lowi ng ru le s : 

In merging to or f rom a xnodi f i ed , or du pli cat e  syst em res iden ce f il e ,  
t he m odi f i ed or du pl i cat e f il e  nam e  mus t  be IJ SY SR S ,  the l og i ca l  uni t  must 
be SY S0 0 2 ,  and the f i le ID (identi f i cati on) must be ident i ca l  to t he ID 
suprl ied �hen the f i l e  was creat ed . 

In merging t o  a privat e r el o catabl e l i brary f ile , the f i le name must be 
I JS YS RL ,  the l og i ca l uni t mus t  be SYSRLB , and t h e  fi l e  ID mus t  be identical 
to th e ID su ppl i ed when t he f il e  wa s cr ea ted . 

In copy ing f rom a privat e r el o catabl e l ibrary f i l e , t he f i le name must 
b( LJ SYSPR , the logi ca l u ni t  must be SYS 0 01 , and the f i le ID must be 
i de nt ic a l  to the ID supp l ied when t he f i l e  was creat ed . 

In merging to a pri va te s ource s tat eme nt l i brary f i l e ,  t he f il e  name 
mus t  be IJ SY SSL , t he l o g i cal un it must be SYSSLB , and the f i le ID mus t  be 
ident ica l to the ID supplied whe n  the f i le was creat ed . 

In cop ying f rom a p ri va te s ou rce s t at e me nt l i brary f il e ,  the f i le name 
mus t l:e I JS YS PS , t he logical un it mus t be SYS O O O , a nd t he f i l e  ID mus t  be 
ident ica l  to the ID suppli ed wh en the f i l e  wa s  c rea ted . The f i le name , 
l og ic al un i t ., an d dir ect ion of t ra ns f er f or e a ch of t he MERGE operat ion s i s  
indicat ed i n t h e  F igur e  1 3 . Any comb ina t ion of the i nd i ca ted operat i ons 
can b e  per f ormed i n  one j ob ste p. 

r-- -- -- ----------- -.-- -------r---------T-------- -�---------�---------T------- -- 1 
I F i l e  Name I I JSYSRS I IJSYSRS I IJSY SRL I IJ SYSPR I IJ SYSSL I I JSYSPS 1 
I Log ica l unit I SYSRES I SYS 0 0 2 I SYSRLB I S YS 0 01 I SYSS LB I SYSO O O  1 �---- --------------+---------t---------+---------+---------+---------+---------� 
I Mer ge RE S to NRS I f rom I to I I I I I 
I M er ge NRS to RES I to I from I I I I I 
I Mer ge RE S  to PRV I f rom I I t o  I I to I I 
I Merge NRS t o  PRV I I from I to I I to I 1 
I M er ge P RV to RES I to I I I f rom I I from I 
I Merge PRV t o  NRS I I to I I f rom I I f rom I 
I M er ge PRV to P RV I I I to I from I to I f rom I 
L---- -- ------------L---------L---------L---------�---------�-------- -�-- -------J 

Figur e 1 3 .  Merge Operat ion Fil e Name and Log ica l Uni t  I de nti f i cati on 

Dia gn oo t i c  m es s ages for erron eo u :-; a s s ignments , f il e  def i niti ons , etc . , a re 
pro vi ded on SYSLST. 

Th e f o l lowing i s  a n  e xa mple o f  a �i 0b set up f or t h e  MERGE funct ion . The 
s ecti on s of the j o t are bracket ed and nu mbe red 1 through 8. The 
expla nat io ns t ha t  f o l l ow the j o b  a r e  keyed to the job secti ons . The 
examp le a s s ume s two d i s k  d ri ve s  wi th addre� s es o f  1 9 0  and 1 9 1  t hat : 

1 .  the MERGE func tion o f  the CORGZ l ibrarian program i s  on SYSRES wh ich 
is on 1 9 0  by virtue o f  an IPL 

2. SYSRLB and SYS SLB are ass i gned to 1 9 1 ,  SYS O O O  and SYS O O l  to 1 9 0 , and 
SYS 0 0 2  to 1 9 1 .  

/ /  JOB EXAMPLE 

// ASSGN SYSRLB, X ' l9 1 ' 
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/ /  ASSGN SYSSLB., X ' 1 9 1 ' 

/ /  A SSGN S YS O O O , X ' 1 9 0 ' 

/ /  A S SG N  S YS 0 0 1 , X ' 1 9 0 ' 

/ /  ASSGN S YS 0 0 2 , X ' 1 9 1 ' 

1 [/ / D LB L  I JSYS RL, ' PRIVATE RL ' 1 6 9 / 3 6 5  
/ / EXTENT SYSRLB , 1 1 1 1 1 1 1 1 1 0 , 1 5 0 0 1 1 0  

2 [/ / D LB L  IJSYSS LI I PRIVATE S L '  I 6 9/3 6 5  
/ / EXTENT SYS SLB , 1 1 1 1 1 1 .1 1 , 0 , 1 6 0 0 , 1 0  

3 [/ / DLBL IJ SY SPR, ' PR IVATE RL TE ST ' I 6 9 / 3 6 5  
/ / E XTENT SYS 0 01 , 1 1 1 1 1 1 , 1 1 0 1 1 3 0 0 , 10 

4 [/ / D LB L  I JSYSPS., ' PRIVATE SL TEST' 1 6 9 / 3 6 5  
/ /  EXTENT SYS 0 0 0 , 1 11 1 1 1 , 1 1 0 1 1 4 0 0 1 1 0  

s[/ / D LB L  I JSYS RS 1 ' S YST EM RES IDENCE' 1 6 9 / 3 6 5  
/ /  EXTENT SY S0 0 2 , 1 1 1 1 1 1 1 1 1 0 1 1 1 1 7 0  

/ /  EXEC CORGZ [NEWVOL RL= 1 0 ( 2 ) 1 SL= 1 0 ( 2 ) 
6 C OPYR ALL 

COPYS ALL [MERGE PRV 1 PRV 
7 COPYR ALL 

COPYS ALL �MERGE NRS ., PRV 
8 COPYR ALL 

C OPYS ALL 

/ *  
/ &  

Th e  fol lowing exp lanat ions a re keyed t o  th e s ect ions o f  the jo b :  

1 .  F i l e  def ini ti on sta te me nts f or a privat e relocat abl e l ibrary f il e  
wh i ch is cr eat ed and updat ed . 

2 .  Fi le def init ion s t at em ent s for a priva te so urce s ta te me nt li bra ry f i le 
wh ich i s  crea ted a nd updated. 

3 .. Fil e  def i niti on statements for a pri va te reloca ta b le li bra ry fi le f rom 
wh i ch modul es a r e  c op ied . 

4 .  F i l e  def i niti on s ta te me nts f or a privat e  s ource s t at ement l ibrary f il e  
from whi ch tooks are cop ied . 

5 .  Fi le de f init ion stat em ents for a mod if ied , or duplicate system 
re sidence f i le f rom wh i ch modules a nd books are copied . Not e  t hat 
t h i s  f i l e  i s  the ol d SYSRES ( wit h us er prog rams ) .  

6. Cr ea tes pr iva te re locata b le a nd s ou rce s t at ement l i brar i es on S YSRLB 
and SYSSLB an d copies t he rel o ca tabl e and source s ta te me nt li bra ri es 
from the sy stem re sidence f i le on SYSRES i nto t h em .  

7 .  Merge s a l l  module s a nd books f rom p rivat e relocat abl e an d sour c e  
st at ement l i bra ries o n  SYS 0 0 1  a n d  SY SO O O  into t he a ppropri ate private 
l i brar i e s  created on SYSRLB a nd SYS S LB . 
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8 .  l-'Jer ges a l l  modu le s a nd book s f rom th e r e l o cata b l e  a nd s ource s t atem 
li b ra r i e s  of a modi f i ed , or du�l icat e s y s t em res idence f il e  on SYS O  
int o  privat e li brar i es cr eat ed o n  SYSRLB a n d  S YS S LB .  

Fo r a more det a il ed des cr ipt ion o f  the ME RGE f unc tion see the Sys tem 
Cent r al and Syst em s erv ice manual l is ted on the front c ove r .  
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Disk Operating System Sample Problems 

The sample problems provi ded wi th the Dis k Operat ing Syst em ( DOS ) 
demonst rat e to the us er, part i cularly the opera tor , ea ch c omponent of 
the p ro gramming system. Alth ough the problems a rt g en eral an d 
i l lus t rat ive rat her t han detail ed and exha ustive , the y  ne ve rth e le s s  
s erve a s  a minima l te s t  o f  e ach us e r' s prog rammi ng s y st em .  T he us er ' s 
programmi ng syst em is bu ilt from t he mor e g en era l system suppli ed by 
IBM .  

Th e sa mple probl ems a r e  des ign ed to be r un o n  a mi nimum s ys tem 
con fi gura tion i nc l ud i ng a t  lea st one 2 3 11 dis k driv e ( t he sy s t em  
res id ence volume ) , a car d  r eader/pun c h, pr inter , a nd a 1 0 5 2  
Print er - Ke yboa rd . The mi ni mum bac kg round part it ion s t orag e capacity 
requi re d f or each s ampl e  p ro bl em i s  g iven in Ba c kground Pa rti ti ons 
St oza ge Requi rements for D is k  Op erating System I BM- Supplied P rogra ms .  

No data i s  requi red f or any of the sampl e problems , e xc e pt RPG , PL/ I , 
A utot e s t., and multiprogra mming .  The requi rements for each pro bl ern a r e  
des cr ibed i n  t h e  exampl es t hat fol low . 

Al l s ampl e problems , ex cept tho s e  for mul tiprogra mmi ng , a re i nc lud ed 
in th e IBM- supplied core image and s ource s tat ement l i brary vol um e . T h e  
multi prog ramming s ampl e p ro bl em i s  pr epar ed by the us e r . Th ose samp le 
pro bl em s  inc l uded in the s ource staterrent li brary vo lume are r etrieved 
as ca rd deck s  ty the SSERV l i brar ian pr og ra m .  Each c ard deck i s  eit h er 
a s ou r c e  progra m or a set of control car d s .  I nd ivid ua l  decks a re 
prece ded by a CATALS card a nd a BKEND card and f ol lowed by a BKEND card . 
Once the s ampl e probl ems have been r etr ieved , they c a n  be de le ted f rom 
the u ser ' s  opera ti ona l s ystem di s k  du ri ng sys t em g en erat ion . 

Retrieving the Sample Problems 

I The s ample problems a re retri eved f rom the s e cond vo lume ( core image an d 
s ou rc e  s t at ement l ibrary volume ) dur ing system g enera tion. Although the 
order for r e tr i e vi ng the prob lems f rom t h e  di s k  is o pt ional , it is 
rec omme nded that t hey be r etrieved L� the order of i nt e nded executi on . 
This fa c i l i ta te s  the ta s k  of pre pa ri ng th e j o b  s tream . The fol lowing 
job s t e p s  are necessary to r etr iev e  a ll of the s a mple pro bl ems : 

// JOB SAMPLPRB 
// EX EC SSERV 

DS PCH Z . F Ol ., z .  CBl , z .  RGl I z. PLl I z .  ASl 
DS PCH Z. Sivtl , Z .  UTI'PP R 1 ,  Z . AS 2 ,  Z . S M 2  
DS PC H  Z . UTDKPR1 , Z . AS3 , Z . UTDCPR1 
DS PCH Z . AS 4 , Z . S M4 , Z . UTT PPR2 
OO PC H  Z .  ASS ., Z .  SM S , z .• UTDKPR 2 
DSPCH Z . AS 6 ., Z . S M6 ,, z .• UT DKPR3 
DS PC H  Z . M CR l., Z . MCR 2 ,  z. E U 3 SPRGM , Z . E U4 SPRG M  
D S PC H  Z . ATl I z .  ORDC I z .  ORJT I z. VFUl 

/ f.  

I f  you do not wis h t o  ret r i eve a p ar ticul ar prob lem f rom the s ource 
s ta temen t libra ry vo lume , de lete the a p p ropri at e operand from t he 
prece di ng D S PCH st at ement . Al l o f  t he sample problems a re in the z 
sub-l ibrar y a nd a l l of tha t  sub- li bra ry can be r etr i eved with the DS PCH 
Z . A LL s tatement . 
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Ca rd columns 7 3 -8 0  in eac h  sample problem deck ( except RPG ) conta in 
a n  id ent i f ication number and a sequence number . The identificati on 
n umber for the RPG sample prob lem deck is punched in columns 7 5- 7 8 .  
Card co lumns 1- 5  contain the sequence n umber for RPG . Although thes e 
numbers can be used to identify i ndividual s ample probl ems , it is 
recommended that t he cards be machine- interpreted . 

Fi gure 14 shows the arrangement and identi fication a nd sequence 
n umbers of each of the sa mple problem card decks produ ced by the S SERV 
libra rian program during system generatio n .  These decks are punched i n  
the o rder i n  which they a re retri eved f rom t h e  s ource statement l ibrary 
volume ( preferably the intended order of program execution) . To pre pare 
each sample problem f or e xecuti on , the us er must : 

• Remove all CATALS and BKEND cards s hown i n  Figure 1 4 . I f  the RPG or 
PLI I samp le �rob lem is retri eved, remove the * END S OU RCE DECK/ BEG IN 
I NPUT CARDS card f rom the prog rams . 

• Punch and ins ert the necessary job control cards for each program to 
b e  run,, as shown i n  the examples .• 

Th e  programs are compiled or ass embled , linkage edit ed, and executed 
with a minimum of operator i ntervention . 
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Cards C a rd Co l s . Card Co l s . 
Ret r ieved 73 - 76 77 - 80 

C AT A LS Z . F0 1  } BK E N D Z . F 0 1  FORTRAN $45 1 0001 - 0022 
FORTRA N  Sou rce Deck (22 c a rds)  Samp l e  P ro b l e m  
B K E N D 

C AT A LS Z . I L F SAMP L } BK E N D Z . I LF SAMP L FORT RA N  I V  $479 000 1 - 0022 
F O RT RA N  Source Deck (22 C a rds)  Samp l e P ro b l e m  
B K E N D 

C ARA LS Z . C B  1 } B K E N D Z . C B 1  C O B O L  
$452 C O BO L  Sou rce  Dec k  ( 8 1  c ard s)  Samp l e  Prob lem 0001 - 008 1 

BK E N D 

C AT A LS Z . RG 1 
BK E N D Z . RG 1 
R?G Sourc e  Deck (45 C ards)  RPG 
* E N D  SOU RC E  D EC K/B EG I N  I N PU T  Samp l e  P ro b l e m  $ 46 0  

DATA 
RPG Data ( 1 3  Ca rds ) 
B K E N D 

C AT A LS Z . Pl l  
BK E N D Z . P l l  
P L/1 Sourc e  Dec k  (38 C ards) P L/ 1  $464 * E N D  S O U RC E  D EC K/BEG I N  I N PU T  S a m p l e  P rob lem 

0001 - 0038 

DAT A  
P L/1 Data ( 1  C ard ) 
B K E N D 

C AT A LS Z . AS 1 } Asse m b l e r  Sam p l e  Pro b l e m  1 
B K EN D Z . AS 1 
Assemb l er Sou rce Deck (23 Card s )  

( G en erate i nput  for T a p e  $465 000 1  - 0023 

B K E N D 
Sort/Merge 

CAT A LS Z . SM 1  } Sort/Merge Sa mp l e  P rob lem B K E N D Z . S M1 
S/M Contro l Cards (6 C ard ;) (G enerate i nput for $400 000 1  - 0006 

BK E N D Tape - to - Pr inter Ut i l i ty)  

C AT A LS Z . UT T P P R 1  } B K E N D Z . U T T PP R 1  Tape - to - P rinter Ut i l i ty 
$462 T - P Contro l C ards (2 C ards) Samp l e  Prob lem 0001  - 0002 

BK E N D 

C AT A LS Z . AS2 } Asse m b l e r  S'Jmple  
BK E N D  Z . AS2 Prob l em 2 

$465 0 1 0 1  - 01 23 
Asse m b l e r  Source De�k (23 Cards)  (G en erate input for 
B K E N D D i sk Sort/Merge) 

C AT A LS Z . SM2 } D i sk Sort/M erge 
B K E N D Z . SM2 Samp l e  P ro b l e m  $450 0001 - 0006 
S /M Contro l C ards (6 C ard s) (G en erate i nput  for 
BK E N D D i sk - to - P r inter Ut i l i ty)  

C AT A LS Z . UT D K PR 1  } B K E N  D Z . UT D K P R 1  D i sk - to - P rinter 
$46 1  D - P Con•ro l C ards ( 2  Cards) U t i l i ty Sample Probl em 000 1  - 0002 

B K EN D 

Figur e 1 4 .• Sample P roblem Card D ecks Retr ieved from I BM-S uppli ed Core 
Image and source Statement Library Volume s ( Part 1 of 3 )  
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Ca rds C a rd Co l s .  Card Co l s . 
Retrieved 73 - 76 77 - 80 

C AT A LS Z . AS3 } A'5e m b l e c  Sample  
BK E N D  Z . AS3 Prob l em 3 

)465 020 1  - 0223 
Asse mbl er  Sou rce Deck (23 C a rds)  (G en .=rate i nput for  Da ta 
BK E N D  C e l l  - to - P r inter  Ut i l i ty)  

C AT A LS Z . UT DC PR 1  
B K EN D Z . UT DC P R 1  } Data Ce l l - t o  - P d ntec  $4S3 000 1 - •)J02 
D C - P C on t ro l  Cards (2 Cards) U t i l i ty Sam p l e  Pro b l e m  
B K E N D 

C AT A LS Z . AS4 } A'5e m b l e c  Sam p l e  
BK E N D Z . AS4 Prob l em 4 (Generate in put 

$465 0402 - 0423 
Asse m b l e r  Sou rce Deck (23 Car d s )  for Tape a n d  D isk 
BK E N D  So rt/Me rge)  

C AT A LS Z .  SM4 } T a pe and D ; ,k Sact/Mecge 
BK E N D  Z . SM4 2�00 Sa mp l e  Prob l em (G enerate 

$483 0001 - 0006 
S/M Contro l C ards (6 C ards)  i n put for T a pe - to - P r inter  
BK E N D U t i l i ty )  

C AT A LS Z . UT T P P R2 
B K E N D Z . UTT PPR2 } Tape - to - Pd nte

·
, Ut H ; ty $462 01 0 1  - 01 02 

T - P Cont rol Ca rds (2 C ards )  Sam p l e  P rob l e m  
BK E N D 

CAT A LS Z . AS5 
} A'5e m bl e c  Sam p l e  Pcab l e m  5 

B K E N D  Z . AS5 (G enerate i nput for T ape $465 0502 - 0523 
Assembl er  Source Deck (23 Cards)  and Disk Sort /Merge 
B K E N D 

C AT A LS Z .  SM 5 } T a pe and D ; ,k Sact/Mecge 
BK E N D Z . SM5 2 3 1 1 Sa mp l e  P rob l em (G enerate 

$48 3  0 1 0 1  - 01 06 
S/M Con tro l C ards (6 C ards)  i nput for D i sk - to - P r in ter 
BK E N D U t i l i ty)  

C AT A LS Z . UT DK P R2 
B K E N D  Z . UT D K P R2 } D ; ,k - to - P c ; ntec  Ut ; Hty 

$46 1  0 1 0 1  - 01 02 D - P Control  Ca rds (2 Cards ) Sa mp l e  P rob l e m  
B K E N D  

C AT A LS Z . AS6 
} A',;e m bl e c  Sam p l e  Pcabl e m  6 B K E N D  Z . AS6 

Asse m b l e r  Source De ck (23 Cards)  (G enerate i nput  for T ape $465 0602 - 0623 

B K E N D  and D isk  Sort/Me rge ) 

C AT A LS Z . SM6 } T a pe and D ; ,k Sact/Mecge 
BK E N D  Z . SM6 2 3 1 4  Sa mp l e  Prob l em (G en erate 

$483 020 1  - 02 06 
S/M Con tro l Cards (6 C ards) i n put  fo r D i sk - to - P r in ter 
B K E N D  Ut i l i ty) 

C AT A LS Z . UT DK PR3 
B K E N D  Z .  UT DK PR3 

} 

D ; ,k - to - P dntec Ut ; I Hy S461 020 1  - 0202 
D - P Control  Ca rds (2 Cards) Samp l e  Prob l e m  
BK E N D  

C AT A L S  Z . AT 1 } Autate't Sa mp l e  P rob l e m  
BK E N D  Z . AT 1 
A u totest Source Dec k  (2 7 Cards) $459 0001  - 002 7 
A u totest Da ta Dec k (5 Cards) 
B K E N D  

Figure 1 4 .  S ample P robl em C ar d  D ecks Retr ieved from IBM- Suppli ed Core 
Image a nd Source Statement Li brary Volumes ( Part 2 o f  3 )  
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Cords  
Ret r i eved 

C AT A LS Z . VF U 1  
B K E N D Z . VF U 1  
V F U 1  Source Dec k (65 Cords) 
B K E N D  

C ATALS Z . MC R1 
B K E N D  Z . MC R 1  
M C R 1  So urc e Dec k ( 71 Cords ) 
B K E N D 
C AT A LS Z . MC R2 
BK E N D Z . MC R2 
MCR2 Source Dec k ( 1 1 5  C o rds) 
BK E N D  

CAT A LS Z . O RDC 
BK E N D  Z . O R DC 
O pt i ca l  Reader Source Deck ( 1 79 C ords )  
BK E N D 

C AT A LS Z . O RJT 
BK E N D  Z . O R J T  
Source Dec k  ( 8 1  Cords) 
BK E N D  

CATA LS Z .  E U 3SPRGM 
B K E N D  Z. EU3SPRG M  
E U  1 400 ob ject d e c ks a nd so urce d e c ks 
B K E N D  

CATA LS Z .  E U4SPRG M  
B K E N D  Z .  E U4S P RG M  
E U  1 400 ob ject d e c ks a nd so urce d e c ks 
B K E N D  

} Voc a bu l ary F i l e  
U t i l i ty Sam p l e  Probl e m  

" 

Mag n et i c  C harac ter 
Recogn i t ion Devi ces 

( 1 41 2/1 4 1 9) 

} 1 287 Samp l e  P r ob l e m  
Doc u me n t  Mod e 

} 1 285/1 287 Sa m p l e  
P rob l em for Journ a l  Tope 

} 1 40 1/1 440/1 460 
Emu l ator Progra ms for 
I B M  Mod e l  2025/2030 

} 1 40 1/1 440/ 1 460 
Emu Ia tor Prog ro ms for 
I BM Mod e l  2040 

Co rd Co l s . 
73 - 76 

Co rd Co l s . 
77 - 80 

R efer to t h e  Vocabu l a ry F i l e  
U t i l ity Program pub l icat ion  
I is ted  on the front cover of  
thi s ma nua l .  

$ 477 000 1  - 0071 

$477 000 1 - 01 1 5  

$478 000 1  - 91 79 

$478 1 00 1  - 1 08 1  

Fi gure 14 . S ample Problem Card Decks Retrieved from IBM-Supplied Core 
Image and Source S tatement Library Volumes ( Part 3 of 3 )  

The sample problems ca n be run as separate jobs ; but , when poss ibl e 
shoul d be run as success ive job steps wit hin an operating system 
environment. A PAUSE card placed at the end of each sample problem to 
be run in successive job steps a llows the ope rat or t o  make any n eces sary 
cha ng es in device assi gnments . The order for running the sample 
probl em s  is not complete ly a rbitra ry . The as s embler , s ort/merge, an d 
uti lity programs s houl d  be run con secutively ; the output of one prog ram 
becom es the input to the next prog ram. The FORTRAN, Bas ic FORTRAN 
COBOL , P LI I ,  VFU1,  MICR, OCR, and RPG sample problems can either precede 
or fo llow the other programs .  The sample problems f o r  Autotest and 
multi programming s houl d be run last when the programs a re run a s  
success ive job steps . 

Physical and Logical 1/0 Assignments 

It is a ssumed that the us er has ma de ass ignments for thes e  logical I /O 
funct ions : 
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SY SLOG 
SYSRDR 
SY S I PT 

SY SP CH 
S YS LST 
SYSLNK 

SYS 0 0 1  
S YS 0 0 2  
S YS 0 0 3 

Th e preceding ass ignm ent s a r e  for t he ba ckgro und p roblem prog ra m a re a  
onl y. The a s s ig nments ne ce s sa ry f o r th e multi p rog rctmming s a mp l e  pr o b lem 
a re i nc lu ded i n  the input t es t  data for t hat p roblem . 

Un iq ue di �k ext en t s  must be a s s i g ned i nit i a l ly t o  SYSLNK , S YS 0 0 1 ,  
SYS 00 2 ,  a n d  SY S 0 0 3 . 

Th es e  ext ents can be a s s i gn e d  to t he s y s tem r esidence pa c k  a s  
fol lo '411s :  

SYS IN K  
I I  XTENT 1 , 0 , 0 0 01 6 6 0 0 0 , 0 0 0 1 7 0 0 0 9 , ' 1 1 1 1 1 1 ' , SYSLNK 

S YS 00 1  
II XTENT 1 2 8 , 0 , 0 0 0 1 7 1 0 0 0 , 0 0 0 1 9 8 0 0 2 , ' 1 1 1 1 1 1 ' , SYS 0 0 1  

S YSOO 2 
// XTENT 1 2 8 , 0 , 0 0 0 1 7 1 0 0 3 , 0 0 0 1 9 8 0 0 6 , ' 1 1 1 1 1 1 ' , S YS 0 0 2  

SYS 00 3 
1/ XTE NT 1 2 8 , 0 , 0 0 0 1 7 1 0 0 7 , 0 0 0 1 9 8 0 0 9 , ' 1 1 1 1 1 1 ' , SYS 0 0 3  

I f  s ta ndard a ss ig nme nts a re mi s s i ng ,  t h e  n ecess ary ASSGN car ds s ho ul d  
b e  ins e rt e d at t he b e g inn in g o f  the j o b  s tr ea m .  After ea ch j ob s t e p  of 
a sampl e problem , ce r ta i n  a ddi ti ona l log i ca l  I/O ass i gnment s o r  
rea ss ig nment s  may be r equ ir ed . Examp l e s  o f  s uch rea s s ig nme nts a re s h own 
in Fi gur e s  1 5  a nd 1 6 . When rea s s i g nme nt s  a re n e ces s a ry ,  the us er mus t 
f u rni s h : 

• T he channel an d u n it number (X ' cuu ' ) f or each t a pe or disk ext en t . 

• T he proper d i s k  pa c k  se ri a l numbe r and dat a cel l volume n umber in 
a l l DLAB and XTENT ca r ds . 

Tape, Disk, and Data Cell Configurations 

In ad dit i on to the minimum system con f ig ura ti on , three ta pe d ri ve s  a re 
r eq ui red to r un the Ta pe S ort/Me rg e  s ample probl em ,  and f iv 2  tape dr ive s 
a re r equ i red t o  run t h e T ap e  an d D i sk S or t/Me rge sa mp le prob lem ( 2 4 0 0  
app li ca tion ) . A 2 31 4  d i re c t  a cces s s t orage f a ci lity is r equ i red to run 
the T ap e  and D i s k  S o rt/ Mer ge s ampl e probl em ( 2 3 1 4 a p p lica ti on) . For 
in s ta l l a tion s wi th 7 - trac k d ri ve s , c onve rt f e at u re OFF and t r an s l a t e  ON 
( X' B8 '  as t hi rd operand of ASSGN ) mus t be s p e c i f ied . Whe re 9- t rack tape 

dr ive s are u s ed ; the thi rd ope rand ( X ' B 8 ' )  can be omitted . The log i ca l 
I /0 a ss i gnment s fo r tape a r e  s hown in Figure 1 5  and t hos e for disk a n d  
data ce l l  are s h own in F i gur e 1 6 . 

In addit ion t o  ch eck in g  t he pro p er f un ction o f  ea c h  sa mp le prob le m ,  
the p ro grams a l so te s t  job c ont ro l a nd li nkag e edit o r  fun ct ions . T h ey 
a re h el pfu l in v e r i fy in g  t he co rr ect genera tion of the use r ' s  
o pera tiona ! system. The ma i n pu rpos es of the sampl e probl ems , howev er , 
a re d emons t rat i on an d ins truct ion . 

A l i sting o f  the sourc e prog ram a nd job cont rol ca rds is w r itt en on 
SYS LS T  for each probl em .  I f  LOG i s  k eyed into the 1 0 5 2  Pri nte r-Keyboard 
a t  th e  beg inni ng of the j ob , a li s t i ng of a l l  j o b  cont rol cards and 
ope r.ator mes s ages is wr it t en on SYS LOG ( F igur e s  1 7 , 1 8 , 1 9 , a nd 2 0 ) . 
D etai led set up procedure s , i nc ludi ng j ob cont rol cards , ar e g iv en  fo r 
e ach s a� p l e  p ro b l em .  
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Not e  t h at t h e S YS LOG output for the 1 4 0 1/ 1 4 4 0 / 1 4 6 0  Emu la tor P rog rams 
can be fo und in the Emu la t or P rog ra rr wa nual l i sted i n  the Pr e fa ce . 

Sa mp l e  P ro b l e n 1  
D i sk E xtent T ape D r i v e  T a p e  D r i v e  T ape D r ive Tape D ri ve T ape D rive 
N o . 1 N o .  1 1 N o . 2 1 N o .  3 1 N o . 4  N o . 5 

T a pe Sort/M e rge Execute SYSRE S SY S004 SY S001 2 SY S0022 

SY S0033 SY S0053 

T a pe and D i sk Sort/Merge SYS R E S  SY SOOl SY S002 SYS003 SYS004 SY S005 
( 2 400 A pp l i ca t ion ) 

T a pe - to - P r i n ter U t i l i ty E x ec ute SYSRE S - - - - - - SY S004 - - - - - -

1 • T ape d r i ve n u mber  refe rs to X ' c u u '  ope ra n d  in A SSG N c a rd . 

2 .  I f  a 7 - t rac k tape d r ive is used , the t h i rd ope ra n d  (X ' B8 ' )  is req u i red to t urn byte conve rt off . 

3 .  F or T ape Sort/Merg e ,  SYS00 1  a n d  SYS003 m ust be ass igned to the sa me tape d r ive , as m ust SY S002 a nd SY S005 . 

F ig� 1 5 . Se quence of Logi cal I /O A s s ignmen ts for Ta pe S ort/Me rg e  a nd 
Ta pe-to- Pri nte r Uti li t y  S ample P robl ems 

I 
! 
I I 
! 

I 

So mp l e  Prob lem 

FORT RAN o r  Bas i c  FORTRA N :  

Comp i l e  
L i nk Ed i t  
Exec ute 

C O BO L ,  R P G ,  Assembl er: 

Comp i l e  
1_ ink  Ed i t  

xecute 

r UTOT E ST :  

Assemble  
'_ i nk Ed i t  
Exec ute 

D i sk Sort/Merge E xecute 

Tape and D isk Sort/Merge 
(231 1 Appl i cat ion ) 

Tape and D isk Sort/Merge 
(231 4 App l i cat ion ) 

D i sk - to - P rinter Ut i l ity E xec ute 

Data Ce l l - to - P ri nter Ut i l i ty Execute 

1 2 85 , 1 287, 1 41 2/1 4 1 9:  

Asse m b l e  
L i nk Ed i t  
E xec ute 

* T h i s  is the A utotest work fi l e  ( I JSYSAT ) .  
* *  FO RT RAN I V  on l y . 

D isk E xtent N o . 1 D i sk Extent N o . 2 D i sk Extent No . 3 Disk E xtent No . 4 

SYSLN K SY S001 SY S002 * *  - - - - - -
SYSLN K SY S001 - -- - -- - - - - - -
- - - -- - - - - -- - - - - - - - - - - --- -

SY SLN K SY S001 SY S002 SY S003 
SYSLN K SY S001 - --- - - - - --- -
- - ---- - - - - - - - - -- - - - - - - - - -

SYSLNK SY S001 SY S002 SY S003 
SYS L N K  SY S001 - - - - - - - - - - - -
SYS LN K * - - -- - - - - - - - - - - - - - -

SYS002 SY S004 - - -- - - - - - - - -

SYS00 1 SY S002 SY S003 ------

SY S00 1  SY S002 SY S003 - - - - - -

SYS004 SY S005 - - - - - - - - - - - -

SYS004 - - -- - - - - - - - - - - - - - -

SYSLN K SY SOOl SY S002 SY S003 
SYS LN K SY S001 - - - - - - - - - - - -
- -- - - - - - - - - - - - - -- - - - - -- - -

F ig ur e 1 6 .  Seq uence of Logi ca l  I/O A s s i g nme nt s for D is k/Data- C el l  
S ampl e Pro bl ems 
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r---- -------------------�----------------------------------------------, 
I // JOB FORTRAN 
I EOJ FORTRAN 
I // J OB FORTRAN IV 
I EOJ FORTRAN4 
I // J OB COBOL 
I EOJ COBOl 
I // J OB RPG 
I EOJ RPG 
I // JOB PL/ I 
I EOJ PL/I 
I // JOB ASSEMBLE 
I // PAUSE ASSGN SYS00 2  TO A 9 TRACK TAPE DRI VE 
I EOJ ASSE MBLE 
I // J OB SORT 
I // PAUSE ASSGN SYS 0 0 2  TO S AME TAPE DRIVE AS IN PREVIOUS JOB 
I // P AUSE ASSGN SYS 0 0 1 , SYS0 0 3 , SYS 0 04 , SYS 005  TO DIFF TAPES 
I EOJ SORT 
I // J OB TPPR 
I // PAUSE ASSGN SYS004 TO SYS0 0 1  OF PREVIOUS JOB 
I // PAUSE ASSGN SYS 0 0 5  TO THE PRINTER • 
I 8 0 01 0  IS IT EOF 
I EOJ TPPR 
I // J OB ASSEMBLE 
I // PAUSE ASSGN S YS 0 0 2  TO S CRATCH PACK 
I EOJ AS SEMBLE 
I // JOB� DSORT 
I // PAU SE ASSGN SYS 0 0 2  AND SYS 0 0 4  TO SCRATCH PACK 
I EOJ DSORT 
I // JOB DKPR 
I // P AUSE ASSGN SYS 0 0 4  TO SCRATCH PACK 
I // PAUSE ASSGN SYS 00 5  TO THE PRINTER 
I EOJ DKPR 
I // JOB ASSE MBlE 
I // PAUSE ASSGN SYS 0 0 4  TO DATA CELL 
I // PAUSE MOUNT CElL nnnnnn ON STATION 3 
I EOJ AS SENBLE 
I // J OB DCPR 
I // PAU SE ASSG N SYS 0 0 4  TO DATA CELL 
I // PAUSE ASSGN SYS 0 0 5  TO THE PRINTER 
EOJ DC PR 
BG // JOB ASSEMBLY SAMPLE 4 
BG // PAUSE ASSGN SYS 0 0 2  T O  A 9 T RACK TAPE DRIVE 
BG 
BG E OJ ASSE �BLY 
BG / /  JOB SORT 2 4 0 0  
B G  / /  PAUSE ASSGN SYS002 TO SAME DRIVE A S  PREVI OUS JOB 
BG 
BG // PAUSE ASSGN SYS001 , SYS0 0 3 , SYS0 04 , SYS 0 0 5  TO DIFF TAPES 
BG 
BG 7 90 5 I  RCD IN 0 00 20 0 0 ,  OUT 0 0 02 0 00 ,  E STI MATED 0 0 0 0 0 0 0  
B G  7 1 01I END SCRI' PH 
BG 7 90 5 I  HCD IN 0 0 0 20 00 ,  OUT 0 0 0 2 0 0 0 ,  ESTI MATED 0 0 0 0 0 00 

I BG 7 2 0 1I END MERGE PH 
L---- - - - - - -- -- ---- ---------- ---------------- - - - - ---- --------------- - - - - J  

Figure 1 7 . SYSLO G Output f or a ll Sample Probl ems E xcept 
Multiprogramming and Vocabulary Fil e  Utility Probl ems ( Part 
1 of 3) 
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r---- ------------- ------- ----------------------------------------------1 
BG 7 90 5I RCD IN 0 00 2 0 00, OUT 0 0 0 2 0 0 0 , ESTIMATED 0 0 0 0 0 0 0  
BG 7 30 2 I  EOJ 
BG E OJ SORT 
BG / /  JOB TPPR 2 4 0 0  TO PRINTER 
BG / /  PAUSE ASSGN SYS00 4  TO SYS00 1  OF PREVIOUS JOB 
BG 
BG // PAUSE ASSGN SYS00 5  TO THE PRINTER 
BG 
BG 8 00 1D IS IT EOF 
y 
BG EOJ TPPR 
BG 1C O OA ATTN. 0 OC.  
BG 
BG // JOB ASSEMBLY SAMPLE 5 
BG // PAUSE ASSGN S YS 0 0 2  TO S CRATCH PACK 
BG 
BG E OJ ASSEMBLY 
BG // JOB SORT 2311  
BG // PAUSE ASSGN S YS 001 , SYS0 0 2 ,, SYS0 0 3  Tc! SCRATCH PACK 
BG 
BG 7 90 5I RCD I N  0 00 2 0 00 , OUT 0 0 0 2 0 0 0 , ESTIMATED 0 0 0 20 0 0  
BG 7 10 1I END SORT P H  
BG 7 90 5I RCD IN 0 00 2 0 00 , OUT 0 0 0 2 0 00 , E STIMATED 0 0 0 20 0 0  
BG 7 20 1 I END MERGE PH 
BG 7 9 0 5 I  RCD IN 0 00 20 0 0 ,, OUT 0 0 02 0 0 0 ,  ESTI MATED 0 0 0 2 0 0 0  
BG 7 30 2I EOJ 
BG EOJ SORT 
BG // JOB DKPR 2 311 TO PRINTER 
BG // PAUSE ASSGN SYS 0 0 4  TO SCRATCH PACK 
BG 
BG / /  PAUSE ASSGN SYS 0 0 5  TO THE PRINTER 
BG 
BG 1 CO OA ATTN. 0 OC . 
BG 
BG / /  JOB ASSEMBLY SAMPLE 6 
BG / /  PAUSE ASSGN SYS0 0 2  TO SCRATCH PACK 
BG 
BG EOJ ASS�lBLY 
BG / /  JOB SORT 2 3 1 4  
BG // PAUSE ASSGN SYS 00 1 , SYS 0 0 2 , S YS 0 03 TO SCRATCH PACK 
BG 
BG 7 90 5I RCD IN 0 00 3 0 0 0 ,  OUT 0 0 0 3 0 0 0 , ESTIMATED 0 0 0 3 0 0 Q 
BG 7 10 1 I  END SORT P H  
BG 7 90 5I RCD I N  0 0 0 3 0 0 0 , OUT 0 0 0 3 0 0 0 , EST IMATED 0 0 0 30 0 0  
BG 7 2 0  1 I  EN D  MERGE P H  
BG 7 90 5I RCD I N  0 003 0 0 0 , OUT 0 0 0 3 0 0 0 , ESTIMATED 0 0 0 30 0 0  
BG 7 30 2 I  EOJ 
BG E OJ SORT 
BG / /  JOB DKPR 2314 TO PRINTER 
BG / /  PAUSE ASSGN SYS00 4  TO SCRATCH PACK 
BG 
BG // PAUSE ASSGN SYS 0 0 5  TO THE PRINTER 
BG 
EG 1 CO OA ATTN . 0 OC . 

I BG 
L---------------------------------------------------------------------- J 

Figure 1 7 .  SYSLOG output f or A l l  Sample Problems Except 
Multiprogramming and Vocabulary Fil e  Ut i lity Problems ( Part 
2 of 3) 
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r---- -------�------------ --------------------------- -------------------1 
I // J OB AUTOTEST 
I EOJ AUTOTEST 
I BG // JOB MCR SAMPLE PROBLEMS 
I BG // PAUSE END OF MCRl SAMPLE PROB LEM 
I BG 
I BG INTERVENT ION REQUIRED ON FILE 2 
I BG E OJ MCR 
I BG // PAUSE END OF MCR SAMPLE PROB LEMS 
I BG 
I // JOB OPT ICAL READER S AMPLE PROBLEM 
I EOJ OPTI CAL 
I // PAUSE END OF OPTICAL READER S AMPLE PROBLEM 
! No te : If a multi prog rammi ng system, the message wi ll be preceded by 
1 the appropriate prefix ( BG ,  F1 , F2 or AR ) .  1 l ____ _________________ ______ _____________ ______________________________ J 

• Figure 1 7 .  SYSLOG output f or All Sample Problems except 
Multiprogramming and Vocabul ary Fil e  Uti li ty Problems ( Part 
3 of 3 )  

The SYS LST output reproduces much o f  the SYSLOG output . In 
addition ,  SYSL ST di splays the source programs ,  storage maps , s ort/me rge 
and utility program control ca rds , problem resu lts , and other 
i nfo rmat ion . If SYSLST is a 1 4 0 3  Pr inter equipped with the Unive rsa l 
C harac ter set (UC S) f eature , see ucs command in the D is k  Operating 
System Operating Guide. If thi s  s peci fi cati on is not made, the 
issuance of a control c omma nd by job cont rol causes a comman d r e j ect , 
resu lt ing in jot  cancellat ion . 

r ------------------------ ----------------- --------------------- -------- 1 
I BG / /  JOB CATALOG· SAMPLE FOREGROUND/BACKGROUND PROGRAM 
I BG E OJ CATALOG 
I 
I BG // JOB EXECUTE SAMPLE FOREGROUND/BAC KGROUND PROGRAM 
I BG // PAUSE CARD READER END- OF- FILE S IGNALS END OF CARD INPUT 
I BG 
I BG OP0 8A I NTERV REQ SYS RDR= O O C 
I CCSW= 0 2 10 00 2 2 4 0 0 2 0 0 0 0 0 0  SNS=4 0 0 0 0 0 0 0 0 0 0 0  CCB=0 0 2 2 2 0 
I BG E OJ EXECUTE 
I BG // PAUSE REFER TO PRINTER FOR ADDITIONAL INSTRUC TION S 
I BG a ssgn sysrdr , ua  
I BG ass gn sys ipt , ua 
I BG a ssgn sysl st , ua 
I BG s top 
I AR 1 I6 0A R EADY FOR COMMUNICATIONS.  
I AR s tart f1  
I F1 ass gn �JS 0 J 1 , x ' O O c '  
I Fl a ssgn sysn n , x ' O Oe ' 
I Fl exec cardprnt 
I Fl O S1 0I PROGRAM CARDPRNT COMPLETED 
l---- ------------------------------------------------------------------ J 

Figur e  18 . SYSLOG Output f or Multi prog ramming Sampl e  Problerrt 
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DISCIIPTIION 

J Z 3 4 S 6 7 a L 
!bA-=ISS�--------------� S INAMI I QUANTITY SEIVtCE NO. CODE AMOUNT 
O S  2 4- b 8 0 3 5 7  Cf 8 
0 I 3 6 9 2 5 '+ 6 8 I D 
0 2  1 3 5 7 '1  2 0 5 2 4-
0 1  7 2 5 4- 6  7 6 3  6 3  
0 3 5 6 3 8 4 9 2 0 5 7  
0 1 lf 2 b 7 9  4- 3 1 7 6  
O lf- 6 6 3 9 2  1 1 7 3 3  

7 TO� 

1 3 5 7 9  
Sold loy 

0 2 1 0 5 7  

SAliS TAX 

2 5 0 0  
lt q  3 
3 4- q 
/ 2 9 
1 4- 7 
q q s  

3 9 6 0  
8 5  7 3  

1 5 0 
8 7 2 8  

0 

Figure 19 . O pti cal Reader Sampl e Inp ut Document for Document Mode 
Processi ng 
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0 1. 2  3 � 5 b  7 a 9 c 
1. 2 3  � 5 b 7  a 9 0 S  
2 3 �  5 b 7 a  9 0 l. T  
3 � 5 b 7 a 9  O l. 2 N  
� 5 b  7 a 9 o  l. 2 3 S 
5 b 7  a 9 0 l.  2 3 � X 
b ? a  9 0 1. 2  3 � 5 ( 
7 a 9  0 1. 2 3  � 5 b T  
a 9 o  1. 2 3 �  5 b 7 Z  
9 0 ],  2 3 � 5 b 7 a l  
0 1. 2  3 � 5 b  7 a 9 c 
1. 2 3  � 5 b 7  a 9 0 S  
2 3 �  5 b 7 a  9 0 l. T  
3 � 5 b 7 a 9  O l. 2 N  
� 5 b 7 a 9 o  l. 2 3 S 
5 b 7  a 9 0 l.  2 3 � X 
b 7 a  9 0 1. 2  3 � 5 C 
7 a 9  0 1. 2 3  � 5 b T  
a 9 o  1. 2 3 �  5 b 7 Z  
9 0 1.  2 3 � 5 b 7 a l  
0 1. 2  3 � 5 b  7 a 9 c 
1. 2 3 � 5 b 7  a 9 0 S  
2 3 �  5 b 7 a  9 0 l. T  
3 � 5 b 7 a 9  O l. 2 N  
� 5 b  7 a 9 o  l. 2 3 S 
5 b 7  a 9 0 l.  2 3 � X 
b ? a  9 0 1. 2  3 � 5 ( 
7 a 9  0 1. 2 3  � 5 b T  
a 9 o  1. 2 3 �  5 b 7 Z  
9 0 1.  2 3 � 5 b 7 a l  

F ig ur e 2 0 .  Optica 1 Reader Sample I nput f or Journal Tape Mode Pro ces s in g  

Examples o f  Sample Problem Execution and Output 

Bas ic FORTRAN 

P rogram Name is Z . F01 . T he Bas ic FORTRAN sample problem gene rates all  
prime n umber s between 0 a nd 1 0 0 0. To exe cute the Basic FORTRAN samp le 
protlem the following job control cards are needed : 

// JOB FORTRAN SA.MPLE 
// OPT ION LINK ., L IST., LOG 
// EXEC FORTRAN 

Bas i c  FORTRAN S OURCE DECK ( 2 2 cards ) 
/* 
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// EXEC LNI<EDT 
// EX EC 
/i 

SYSLOG out put is s hown in Figure 1 7 . 

Th e  following list summar izes the SYSLST output shown in Fi gure 2 1 : 

• Job control card s 

• Source program listi ng 

• Obj ect program storage map 

• L inkage editor storage map 

• L ist of prime numbers generated by the program 

I I JuB fulHRAN SAMP U :  I I uP T IGN l l NK , L l ST , LUG I I EXEC FORTRAN 

-
-

- -
-

- - - -

t- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - -- - - - - - - - - - - - - - - - - - - - - - --
D I S K OPERAT I NI>  SYSH :I'I/360 FORTRAN 3601\1- F0-4 5 1  30 

C PlU ME NUIIBER PROBU:II 
100 WR I T E ( 3 , B J  B FORMAT ( 5 2 H  FOLLOioijljii I S  A L I ST O f  P R I M E:  jljUMtlERS FROM 1 TO 1 0 0 0/ I 19X , 1H 1/ 1 9 X , lH21 H X , 1 H 3 1  
1 0 1  I =5 

3 A = l  
1 G 2  A=SI.iRT I A I  
1 C3 J=A 
1 04 UO 1 K =3 , J , 2  
1 0 5  L = I IK 
1 06 I F I L*K-l l l o L o 4  

1 CUNT I N uE 
1 0 7  liRI H  ( 3 , 5 1 1  

5 FO!tMAT I I 20 1  
2 I = I + 2 lOB I f (  1000- I I 7 o 4 , 3  
4 loR I H :  ( 3 , 9 1  
9 FURMAT l l4tl PROGRAM ERROR) 
7 WR I TE 1 3 , 6 1  
6 FORMAT ( �1 H  T H I S  I S  T H E  E N D  U f  T H E  PKObRAMI 

1 09 STUP 
E:ND 

:O"t5 1 0 0 0 1  
:ai"t5 1 0 0 02 
$4510003 
$45 1 0 0 04  
$ 4 5 1 0 0 05 
$451 0 0 06 
$ 4 5 1 0 0 0 7  
$45 1 0 0 08 
$45 1 0 0 09 
$451 0 0 1 0  
$45 1 00 1 1  
$45 1 0 0 12 
$45 1 0 0 13 
$451 0 0 1 4  
:045100 1 5  
$45 1 00 1 6  
$4 5 1 0 0 1 7  
$45 1 0 0 1 8  
$45 1 0 0 1 9  
$45 1 0 0 2 0  
$45 1 0 0 2 1  
$ 4 5 1 0022 

-
- - -

- - - -

OliOllob 

SYMilUL LUC AT lUN 
I C06C 

I J TAPST IJTACOI4 

LABEL LOCATIUN COl GO 0078 
0 0 1 03 0 1 0 E  
O C 1 0 7  0 1 72 
OG009 C10C 

COMP l lA T I  ON 

-

FORT MAI N  

S Y MilOL LUC A T I ON 
A 0 0 7 0  

I J TS S I<T SQR T 

LAtll:L L OC A T I ON OOOOB OOB8 
0 0 1 04 0 1 2 C  
00005 0 1 90 
00007 0 1 E8 

-

SCALARS 

S YMBOL LOCA T l  ON 
J 0 0 7 4  

C A L U : O  SUBROUT I N E S  

L A B EL LOCAT I ON 
0 0 1 0 1  0008 
0 0 1 0 5  0 13 4  
0 0 0 0 2  0 19 A 
00006 0 1F C  

COMP LEH AMOUNT OF COMIION 0 0 0 00 0  AMOUNT 

-
- --

OF 

t- - - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - -
I I E:XEC LNK E D T  

-
-- -[- - - - - - - - - - - �- - - - - - - - - - - - -

-

S YMBOL LOCAT I ON 
K 0 0 7 8  

LABEL L OC A T I ON 
00003 OOE:O 
0 0 1 06 0 1 44 
0 0 1 08 0 1 A6 

0 0 1 0 9  0226 

0002 

CLKE 000696 ADOR E: S S  

S Y MBOL LOCA T I ON 
L 007C 

L A B E L  LOCAT I ON 
0 0 1 02 0 1 0 0  
0 0 0 0 1  0 1 5 E  
0 0 0 0 4  0 1 B C  

bASE TABLE 0200 

- - -

-

- -
-

-

-
-
-

-
- -

-

- �-
- - - - - - - - - - - - - --J 

Figure 21 .. SYS LST OUtput for Bas ic FORTRAN Sample Problems (Part 1 of 2)  
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Jut! fGKTRAH 

AL T I IJN 

l l !>T 

l i ST 

t. I ::.T 

l i ST 

L I ST 

L I S T  

TAKEN 

ALoTUI .. INK 

AuTOLINK 

AUTO L I NK 

AUHiLINK 

AUTUllNK 

ENTRY 

HAP 

l J TACOH 

l JTACUN 

l J TAPST 

l J Tf lOS 1 J T SSQT 

O l / 0 1 / 6 1l  PHA S E  XfR-AO 

PHASE *** 002000 

DISK LI NKAGE EDl TUK D I AIONOST I C  Of INPUT 

-- --

lOCORE HI CORE DSK-AO ESO T YP E  lABEl 

002000 C0429f 15 9 1 CSECT FOR THAIN 

CSECT l J TAPSJ 

C SE CT l JT ACOH 

ENTRY l J T SA V E  

CSECT l J T SSQT 

EMRY SQRT 

CSECT l JT ACON 
* ENTRY fCV f l  
* ENTRY F C V FO 
* tNTRY fLV E l  
* I:NTRY F C V EO 
* ENTRY fCV l l  
* ENTRY fCV lO 
* ENTRY fCVOl 
• t:NTKY FCVOO 

CSt:CT I J TF JOS 

ENTRY UNlTABE 
* ENTRY DUlOXXE 
• t:NTRY GETUNTE 
• ENTRY OPENUNE 

* ENTRY S H lGUE 
• t:NTR Y CCWNLI 1 E  
• ENTRY OSKWTME 
• ENTRY ASNBUFE 
* ENTRY f l lTAI:IE 
* ENTRY BUF JNNT 
* ENTR Y NRFSWE 
* ENTRY C lOSUN t: 

-- -

lOAuEO REl-fR 

002000 002000 

0035 10 003 5 1 0  

002288 002288 

002820 

0 04 1 f 8  004 l f 8  

0041FE 

002880 002880 

002880 

0021384 

002888 

00288(; 

002890 

002894 

00203E 

002f46 

0035AO 0035AO 

003fBb 

00308A 

00396A 

003988 

003(;26 

003F58 

003E60 

003ff4 

003 E E 8  

004142 

003088 

003856 - - - - -:::::::= - - --

// EXEC 

fliLLO I H N G  l S  A l i ST Of P R I ME NUMBERS FROM 1 TO 1000 

1 

2 

3 

5 1 
1 1  

917 

983 

991 

997 

--

HU S IS THE ENO Of' THE PROGRAM 

--

- - - - - - - - - - - - · - - - - - - - - - - - - - - - - -

EuJ fuRTRAN 

- -

- -- -- --- - -

�[ .... :.::.::.::.::.::.::.:.::::.::.::.:.:.::.::.:.:.::.:.:.:._::.::.=-::--::-:=::::::::====::-----:-----:===---------------=-::...::...:...-_-_-_-:__-_-_____ -:::=:------::::-=:::-:.:.:.-:.:.:.:.=-=::==:J:------: 
F igur e 21 . SYSLST output f or Basic FORTRAN Sampl e Probl ems ( Part 2 o f  2 )  

FO R'l'R AN 

P rogram Name is Z . ILFSAMP L . 
n umbers between 2 and 1 0 0 0 .  
s taterrents are n eeded : 

// JOB FORTRAN4 SAMPlE 
// OPTION L INK , L IST, LOG 
// EXEC FFORTRAN 

This sample problem generate s a l l pri me 
To execute it , the following job control 
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FORTRAN IV SOURCE DECK ( 2 2  cards) 
/ *  
// EXEC LNKEDT 
// EXEC 
/* 

SYSLOG output i s  shown in Figure 17 . 

The following l ist summariz es the SYSLST o utput shown in Figure 2 2 . 

• Job control cards 

• S ource program l isting 

• O bj ect program storage map 

• L inkage editor storage map 

• List of prime numbers generated by the program 
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--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

I I  J C B  FQR TR AN4 5 � ,_.Pl E 0 0 . 0'1 . 4 A 
" OPT J I1N L I NK , L I ST , L O G  

" E X E f  F F I1 R T P  ���� 

" � P  Y F S  

L O A !J Y E S 

P E I: K  N O  

l i S T Y F S  

L i q x  "10 
I 'B C O I C  

-

-

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

f P" l "' f  ft..l l l,.q i=R r; t= N t= Q f�TOR 
n r n 1  loiR T T "  1 � , 1 1  

�b. I :-< P G M  

"'"'? 1 F'lO � A T  1 ' 1 H 'l l 11W I N :; I S  b. L J < T n c:  o o ' " " "11 1�° F o �  <" o n � ? Tn 1 "" " ' ' * 1 0 )( '  ' ? 1 ' 1  q')( .,  1 ":\ ' )  
, ,  4 T = t:; , t f) n"l , ?  '10"4 K = �no n r:: •� " � T f l ) )  

()(H) � 1')'1 ? J= "\ , K , ?  01""6  1 "  ( .. n n ! J , J I  . r::Q .  0 )  GO T O  4 
(\ n ('\ "7  ? (flMTJMI JF  ('nnP W'� TTI= f ":\ 1 � 1 l t')'"'o � Ff10 '4 &- T  ( l ? " l  n01 n 4 rl"l"IT T I'H IC:  
0 " 1 1  WQ J T C  ( 3 , � 1  0"1 2 � F '"lo M � T r • TH I S  IS THE E N D  OF TH "  DRnr: o b. � '  I f)I'J  '1 <HlP 
n l' t 4  F"'" 

00 . 0 0 . 1 2 

-
-

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- --- ----- - --- --- - ---
M <\ 1  "' PG M  0 0 . 0 0 . 1 2 

< C b. L AR MAP 
< Y ,.Ar"l! t nC A T J NJ �v.,�nt LO: H J O'l SV,. FI I" l  Lr"'f & T l flM <y�Af'l l OC A T F I� c:: v �  .. c n t  t nr � T T nM ... � 6. 4  J 

S l l !l P D J G R A M S  C <\ l L E n  SY� Pnt L nC � T T11N � Y ,. 'l l1 l  LOC b.  T I  O N  � YMP11l ) f"l[ b, T J f1'1 � V fo' Fif"ll I O C b. T I ON < v � � "l l ("'f A T T n"-J 

T FI(r"IM= b.f < OP T s o  
F 11 0 M AT S T H E M E N T  M A "  

< V MFir"ll t"r b. T T n"' �VMF\nl LO � b. T I ON SY,.'l(IL t nf b.T 1 11.., SY "Pf'l lfJ C AT I 'J"' c::y '4 Q. n t  t nr A T T  nM l f 4  l OB 
TnT � l  fo' F MflRY o c n1J I O F � F�1 T �  niJ 'l? <l? B Y T F  S 

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

[������-��� -��-��-��������-�����������������������-����-������������� 
Fig ure 2 2 .  SYS LST Output for FORT RAN 4 S ampl e P robl ems ( P art 1 o f  3 )  
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[-�:�:���==------------- ------------- ------------------ -----------� 
-

a r T T r"'! T M ( �fl.l 

I ' � T a i ! Tr'L "'t< T L � T � r 'lM I T < T  AIJ TnL l'·'K '!t c a "r , �  
I T < T  � I J Tn! l"l( TL � � l "T l ' 5 T � I I T '1 L  J�ll( T L F � T I'r �  
l T < T  �[ITnL J�ll( T J J f' '"' l "'  t r <: T �I)Tf'L TI'IK TL�r qnr < 1 g r  � l i T 'll T NK T l " < �O<\ T L T S T o\1 !Tf"ll T �IJ( T L � I I'IT � �  I T < T c:M T R V  

-

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

n o f ? ? ff,� D H A S �  X � ll - 4 '1  L N: nll � '-I I � CI H  O S K - A D  r- <;n TVP�  l � P C" L  L" ll n F n  Q � l - �R 

P H A < �*** f"' O ? Q "'n n n ? � t"'l''l " "5 F E F  3 �  0 5  ? r s Fr T M A T  M O r, "4  'J 'l ? RI) n  n n ? R 'lO 

r � � r T  T L q P f i'M n'l ? A � �  'JI'\? 6 �� 
� "J T R Y  T P. C n"= 'J 'l ? a� •  * � 'I T 0 Y  n p � y� o r- 1 1 ' r  
� NT I! Y  T MT <: l.f n O � R R l  

� "'TPY P n D � p  !')()'<f. a n  
C �T P V  ')IJ M D<W= 1') '1 "1 6 � 6  

* F"JTtt y I .JT J "JT < I.I  OO " R o l 

r s � r r  l l " S < !'IPT ''1'1 � � 4" n n � F 4() 
P>JT R Y  < O R T  '1 0 � F 4 '1  

r <: f= f: T  T l � � J "'T 0 0 4 11 1\ f'l  '1 '1 4 11 �0 nnov S AII FRD '104""" 

r c:: � r T  I L � anCf1N I)I)'IOnl) ') 1'\ ., Q nl)  
CNT P Y  T L F Fr \I F n  1) 1" 4 4 41'  
1'1\I T I> Y  T L O:�rV U 1  'll"�r62 
� "'T I! Y TL F F r" rn 'l 'l 'l F A r:  

F NT I> Y l L F �'riiCI"' 'l 'l 4 f> C A  
F "'T I!Y T l � �' r: V AI"' 'lf'l'l F<'12 
F MT P V T L F � r v z n  'l'l 'I R ? C 
F �T D V  T NT !, <I.I 1)1)4 A R R  

f' <)C f' T  I l f i' T nr s  1'1 1) �1) 71) 1) 0 � 1')70 
FNTI!Y T l  F F II'll!t; I) I) <; Af 4 
C'JTRV I L F !l c n p r,  ') n � • r o 
PH I! Y  T J � Y � l f'  IH) � Q AO F "'T D y  M l i  n r ll =  O'l � R ? II 

C < F r T T l l'l J "'T II !l  'l i) � I' F I)  'l " � �'FO 

C SF r T  T L F n  T'lf< l)oc;r M IJO�r r"l 
F "' T I! Y  I L Fn T nf:l! 'l l) 5 f Q ?  

* PlTPY n i n r < =  'l O <; f i) R  

r < c r T T J J c o n p "  1) '1 � 117� O f'I � A78 
* F 'IT P Y I JJf' P'l3 'l01; 47A 

C < FCT l J2LIJIJOc; OO <; A IJ R  ')f'\5 0 70 [-�-:�,---�----�-�--�-�-- -----��-----�-:��-----�----_---------�----] 
�----- ---------------------- - - --------- -------------------------� 
Figure 2 2 .  SYSLST OUtput for FORT RAN 4 Sample Problems (Part 2 of 3 )  
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""t l'''' l 'lr; T� b L T <; T  Ill' oo l"" " " '" '� e ll �  F � O 'I  2 TO 1 '1 " "  
? 

1 1 l � 1 "7  l 'l 
'" " 1"7 4 1  4 �  

� 
1 P 
1 1 "7 " " 1 
'1 1 7  
1 4 7  
1 4 Q 
-. o; -.  
3 'iO 

367 
'17'1 
1"70 � q 'l  
1 Q Q  
1 o 7  
4 " 1  
4 '"'  
4 l 'l 

� - - - - - - - - - - � - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
4 ? 1 4 '1 1 
4 1 '1  
4 , Q  
4 4 '1  
44" 
4�"7 
4 6 1  
4 F. 'I  
46"7 

4 "> Q  

4 '1 7  
4 'l 1  
4QO 
'i 'l 'l  
o; � o 
'i ? l 

� � q '1 1, 1  
'1 7 7  'l q l R R 'I  RR"7 
0()7 
'l l 1 
0 \ 'l  
'l 2Q 

9 �7 
04 1 
94 7 
Q � �  
01,7 
o71 
Q7"7 r- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - � - - - - - - - - - - - - - - � - - - - - - -
0 '1 "  
o o l  
'l'l7 T 4 J <;  TS T>i<= non n <=  TH<= oonr;o �'l 

r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - -

[ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ] 
Figur e 2 2 .  SYSLST Output f o r  FORTRAN 4 Sample Problems ( Pa rt 3 of 3 )  
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Pro gr am Name i s  Z . CB1 . The COBOL s ample prool em gen erat es and prints a 
table of weekly , mont hly , and annual salar ies ba sed on te n doll a r  
incremen t s  in month ly sa la ry f rom $ 5 0 0  t o  $1 0 0 0 .  T o  execute t h e  COBOL 
sarr�l e F robl em the fo l low i ng job c ont rol cards a re n eeded : 

// JO B COBOL SAMPLE 
// OPTI ON LI NK , LI ST, LOG , LI STX , DU�W , SYM , ERRS 
// EX EC COBOL 

CG BO L  SOURCE DECK ( 8 1  ca rds )  
/ *  
/ /  EX EC LNKEDT 
// AS SG N  SYS 00 4 . X ' cuu ' (SYS 0 0 4  must be as s igned to print er designated a s  

SY SLST du rinq sys t em gen erat ion ) 
// EXEC 
/ f,  

SYS LO G  o utput i s  shown i n  Figure 1 7 .  

Th e fol lowing l ist summa rizes t h e  SYSLST out put s hown i n  Figur e 2 3 :  

• J ob cant rol cards 

• Source program li sti ng 

• D ata divis ion storage ma p  

• P rocedu re divis ion storage map 

• D ia gnostic s 

• Linkage editor storage ma p 

• T ab l e of s al aries gen erated by the progra m 

Note : Output is on SYS0 0 4  ( same a s  pri nter) . 

D i s k  Ope ra ti ng System Sample P roblems 1 2 3 



II J w �  CudlJL ::.AMPLE II O P T I IJ N  L I NK . l l !>T . LOb • LI S TX. OUMP . S Y M . E R R S  II t X t: C  CUilOL 

;==================:=�====�_:=========================================--=-==========---=--=============================:------
1- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

£ 

3 

4 

b 
1 

8 5i 
lC 

1 1  

1 £  B 
1 4 
1 5  

1 6  

1 7  

1 8  

1 9  

2 0  

2 1 

2 2  

£ 3  

.:4 2:> 
2o 

2 1  

2 o  

29 

3 0  .H 
� 2  

3.:1 

34 

3 5  

3 o 

� 7  

3 8  

3 9 

4C 

41 

4<: 

43 

4'< 

4!.> 

4t> 

47 

48 

4 9  

5 0  

5 1  

5 2  53 
!> 4  

Figur e 2 3 .  

!>UUI<Ct: !> l AT tl'ltNT 

0 0 1 0 1 0  I U E NT I F I CAT IUN U I V I S I ON .  

0 0 1020 PRObRAH-I O. 1 C3t>OSAMP 1 •  

0 1.1 1 0 3 0  R E MARK S .  

v 0 1 04 C  I: X A fi P L t:  UF A 360 <. O b O L  PROGRAII T O  

0 0 1 05 C  COIIP U T t  SALAkl i: S .  

0 0 1 C6 0  r: N \i i kUMit:NT 01 V l !> I ON .  

C C 1 07 0 CuNF II>UkAT I ON !> t <.  T I ON .  

00 10tl0 SUUK�E-COMPU T t K .  l dM-3oO. 

00 10<;oO uBJtCT-<.UIIP U T t: R .  l llH-3oO. 

0 0 1 1 0 0  I N P UT-OUTPUT S I: C T I ON. 

00 1 1 1 0  F I L e-CUt.TKUL. 

0 0 1 12 0  S I: L E C T  SALARY- F I Ll: 

0 0 1 1 3 0  A S S I GN TU 1 S YS004 1 UN I T - RECORI..I 1403. 

0 0 1 140 

0 0 1 1 50 OATA D l V l !> l UN. 

0 0 1 1t> O  FlU SI:C T I UN. 

0 0 1 1 7 0  F O  SALAkY-F I U :  

0 0 1 1 11 0  L A b l: l  KI:CORuS A R t  01\I T T E O  

0 0 1 1 85 RECUROlNG IIUOE lS F 

0 0 1 1 9 0  OATA RECORD I S  SALARY-RtCURO. 

0 0 1 £ 0 0  01 SALARY-RECOI<O 

0 0 1 2 1 0  P IC T UR E  X l l OO ) .  

0 0 1 22 0  OIOI<KI NG-STORAbt SECT I ON .  

0 0 1 2 3 0  1 7  TOTAL-A P I C T U R E  9 ( 6 ) 11 9 9  

00 1 240 7 7  T O TAL-6 P IC T URe 9 ( o l \1 9 9  

00 1 2 50 7 1  TOTAL-<. P I CT UR E  � ( o ) \19 9  

0 0 2 0 1 0  7 7  M t t K L Y-PAY P I CTURE 9 99\199 . 

VALUE Z ERO • 

1/ALUE L ER LI .  

VALUE L ER U .  

002020 7 1  MUNTHL Y - P A Y  P I CTURE 9 99 9 V 9 9 .  

0 0 £ 03 0  7 7  ANNUAL-PAY P I C T U R e  9 9 9 9 9 11 9 9 .  

0 0 2 C4 C  7 7  L U N - A  P I CTURE 9 ( 6 ) \1 99 1/ALU I:: I S  008826 . 6 9 .  

00205G 7 7  CUN-b P I C T UR E  9 ( 6 ) \19 9  1/ A L U E  I S  03112 5 0 . 00 

0 0 2 Ct>G 77 (.UN-C P I C T uk E  '.l ( b ) \19 9  1/ A L U E  I S  459000. 00 

0 0 2 0 7 0  01 SALARI tS. 

C02Cb0 02 F I L LI::R 

002C9C C2 MEI:: KL Y 

0 0 2 1 0 0  02 F- I L LEK 

0 0 2 1 1 0  G 2  I'IUIHiiL Y 
002120 02 F I L U : R  

0 0 2 1 3 0  02 ANNUAL 

0 Cd40 02 F i L LER 

0 02 15 0  0 1  Ht:Sb. 

0 0 2 1 6 0  02 f I L U : R  

00 2 1 7 L  0 2  SHOll 

O C 2 1 8 0  0 1  O S P Y .  

0 0 2 1 9 0  

O C2 2 0 C  

0 0 2 2 1 0  

0 0 2 2 2 0  

0 0 2 2 3 0  

0 0 2 2 4 0  

0 02 2 !> 0  

0030 1 0  

0 0 3020 

003030 

02 F I L LER 

02 P R !>IIIT 

01 lit:AOl Nb. 

02 f I L LER 

0 2  W e E KLY 

02 f I L LER 

02 IIONTiiL Y 

02 F I L LER 

02 ANNuAL 

0£ F I L LI::K 

P I C T U R E  A ( '< b )  1/ ALUE S P AC E .  

P I CT U KI:: lll . 9 9  

P I CT U R E  A A A  VALUE S P AC E . 

P I CTUR E Lli..l . 99 
P I CT u RI:: AAA 1/ A LU I:: S P AC E .  

P I C T U R E  LLU.L.99 • 

P I CTURE A ( 2 1 )  VALUE S P AC E .  

P I C T U R E  A ( 4 0 )  

P I C T UI< t  A ( Z b ) . 

P H . TURE A ( 4 0 )  

P I CTURE A ( 33 ) .  

P I C T U R E  A ( 4 6 )  

P I CT U k E  A ( o l  

P I CT U RE A ( 3 )  

P I CT U R E  A l 7 1  

P IC T U R E  A ( 3 )  

P I CT U R E  A ( 6 )  

P I C T UR E  A ( 2 9 l  

VALUE S P A C E S .  

1/ALUt S P AC I:S .  

VALUE S P AC E S .  

V A L U E  I S  ' W E EKLY ' .  

V A L U E  I S  S P AC E S .  

1/ A l U e  I S  1 HONT HL Y 1 •  

VALUE I S  S P AC E S .  

II A LU E  I S  1 ANNUAL ' .  

VAlu£: I S  SPACI::S. 

CbD C L 3 -0 

$4520001 

$452000£ 

$4520003 

$4520004 

$4520005 

$4520006 

$4520007 

$4520008 

$4520009 

$452 0 0 1 0  

$452001 1 

$4520012 

$4520013 

$4520014 

$4520015 

$4520016 

$4520 0 1 7  

$4520 0 1 8  

$45200 1 9  

$4520020 

$ 4 5 20 0 2 1  

$4520022 

$4520023 

$4520024 

$4520025 

$4520026 

$4520027 

$4520028 

$4520029 

$452003 0 

$4520031 

$4520032 

$4520033 

$4520034 

$4520035 

$4520036 

$4520037 

$45200::18 

$4520039 

$4520040 

$4520041 

$4520042 

$4520043 

$4520044 

$4520045 

$4520046 

$452004 7  

$4520048 

$4520049 

$4520050 

$452005 1 

$4520052 

$4520053 

$4520054 

SYS LST OUtput for COBOL Sampl e  Problems (Part 1 of 5) 
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l i N t  N u .  S E �o� .  Nu. SuURI.. t: S T A T t: l'lt:IH 

5 5  

5 6  

5 7  

!>Cl 

5 �  

bO 

b 1  

6l 

6� 

<>4 

65 

o6 

67 bd o S  
7 C  

7 1  

7 2  

7� 

7 4  

7 5  

7 o  

7 7  

7 8  

7 S  

ll O  

b 1  

Figure 2 3 .  

C C 3 04 C  

0 0 3 0 5 0  

00�060 

00�070 

CGC:!O�:� G  

OLC:!C90 

003100 

003 1 1 0  

0 0 3 1 2 0  

O C 3 1 3 C  

O O C:! l 4 C  

0 03 1 5 0  

0 0 3 1 <> 0  

O O C:! 1 7 U  

0 0 3 1 6 0  

C C � 1 �C LU.>dJC 

l'kO-.t!JUK I:: u l  V l  ;) l u ll! .  

;,TAkT . 

OP I:: N U U T P U T  .:>ALAK Y - f-l l t: .  

IIK l H  :>ALARY-Kt:(.UKU fkuM HEAUING AFT EK AUVAi'lUNG 0 L I N E: S .  

P t: R f lJf..l'l CA LCULAT I UNS 

VAR Y I NG I'IUNTHLY-PAY FRUI'I 500 BY 10 

UN T I L MONTHLY-PAY IS GI<EAT t:K T HA N  1 0 0 0 .  

I f  T U T A l - A  = C U N - A  ANU T O T AL - I! = C O N - B  ANO T U T A l - C  = CUN-C 

HOVE ' TA b L E  V A LU I:: S A RI:: CUkRt:CT 0 TO S HIJIIII 

IIK I T I:: S A LARY-Kt:CORU fi<UH l'tl:::> u  AfT tk AUVANC l N i>  i L I N E S  

t: l S t:  

KU V E:  0 T A B L E  VAlliES ARE N l. T  C URRt:CT 0 T O  PRSNT 

iiiiR l T E  :>ALARY-Rt:CORU fRUK USPY A F T E R  AIJVANC I N (,  2 l i N t S .  

C l O S E  SAlARY-f i le .  

sTOP KUr.. 

00�2 1 0  -. A li.. U LA T I LINS. 

00 jl20 C UH P U T c  W E t: Kl Y-PAY = 3 * KuNTHlY-PAY I 1 3  

0 0 3 2 3 (.  (.GHPUT I:: ANNUAl-PAY = 1 £  * I'IUNT HLY-PAY 

003l40 KU VI:: Wd:KLY-PAY T U  wt: I::KLY IN $AlAR i c:> 

0 0 3 2 5 0  KU Vt H U N T H l  Y - P A Y  T O  M O N T H l Y  I N  S A L A K  I E:S 
0040 1 0  H O V t:  ANNUAL-PAY T U  ANNUAL I N  SALAR I E S 

0040<: 0 AUU wE EKlY-PAY Tu TUTAL-A 

004030 AUu KUNTHLY-PAY T U  TUTAL-8 

004040 ADO ANNUAL-PAY TU TOTAL-C 

C04C5 C IIR I TE :>AlARY-kt:LUkU FRUK SAL A R i t:S AFT ER AuVANC INb 1 l i N e :> .  

T Y P t:  

F I L E  

R E C  

R t:C 

I< I: C  

R t:l.. 

REC 

LUCAT I UN 

0000000 

0 0 00000 

OCOOOO<I 

0 •)000 1 0  

0 0 0 0 0 1 ll  

O O O U 0 1 D  

000002 .:> 

OOOOO£A 

0000032 

0 0 0 0 03 A  

0000048 

000001b 

0000071'-

000008 9 

0000080 

000 0008 

OOOOOF 8 

0 0 0 0 12 0 

0000148 

o o o o 1 7 o  

0 0 0 0 1 7 F  

0 0 00 1 8  .. 

DATA DI V I S I ON I'IAP 

UATA NAMi: 

SALARY-F l U: 

SALAKY-kt:LUiUJ 

T O T AL-A 

T O T AL - 8  

T U T AL-C fti::tK.L Y-I'AY 

KUNTHLY-PAY 

ANNUAL- P A Y  

CuN-A 

C l.JN- 8 

CllN-C 

!>AlAk l t: S  

wE:E:KlY 

I'IUNTHLY 

ANNUAL 

I'I E: S b  

SHO• 

DsPY 

PKSNT 

HEAD I NG 

" t: t:KLY 

MONTHlY 

ANNUAl 

$ 4 5 2 0 0 ':> 5  

$ 4 ':>2 0 0 !> 6  

$ 4 5 2 0 0 ::> 7  

$ 4 5 2 0 0 5 8  

$452 0059 

$4520060 

$ 4 52 0 061 

$ 45200o2 

$ 4 5200b3 

.>452 0064 

$ 4 520065 

$4520066 

$45200b7 

$ 4 52 0 068 

$4520069 

$ 4 5 2 0 0 7 0  

$45£0071 

$4520072 

$ 4 5 2 0 0 73 

$4520074 

$4520075 

:>452 0076 

$ 4 5 2 0 0 7 7  

:10 4 5 2 0 0 7 ll  

$ 4 5 2 0 0 7 9  

$ 4 5 £0080 

$ 4 5 2 0 0 ll 1  

SYSLST Output for COBOL Sampl e Probl ems (Part 2 of 5 )  

Dis k Operat ing System Sawpl e Pro blems 1 2 :,  



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

L l i'< t / P " S  AUUR 
0 0 1;!:> 7 0 1  O C  ... 4jj<J 00C!>d C l  0Cc bCA 
U O L !:> I:I  C l  00 0 5 1 b  

L, Q I.J 5 1:l  C 1  L 0ll5<'6 OCC!>l:l 01 000534 
C O C !> I:I  L l  u u u 53E C O C5 '> C l  U00!l£tti ->CC!>'> C l 0 C 0 5 5 t>  
C O C5 9 0 1  O O O !:>o A 

C U 0!>9 01 OGC5 7L 

00059 0 1 O CJ 0 5 t>b 

O GC 5 9 C 1  o c ., 5 9 4  

O O G :i 'J  C i  O li G :. A o  

O C C :> 9  C 1  C 0 C 5 tl6 

O L C6 0  0 1  0 0 0.5(; 6  

0006li 0 1  0 0 0 5 06 

U O C o G  C l  0005El:l 

li u C6 2  C l  uC 0 5F o 

C C 06 £ C l  OOCoCtl 

0 0 06 0  O l 0 00 6 1 1>  OLC6u C 1  OOG6L4 O uOoC 0 1  000630 

(. C Oc O  C l O C 0 64 8  

<.. 0060 01 00 06 56 

O u 0o 3 0 1  O C 0668 

O G C 6 3  C 1  O C C b  1 8  

L0Ct>3 0 1 C C06l:l i>  OOCtd C l  0 L C 6 9A 

O O L64 G l  O COoA8 

C O C65 C l  OOObllil 

L v065 C 1  C OG6C!> O•JOo5 C l  00060A 

0{:065 C l  0 0 0 6 t: C  

C (. C65 c 1 OC06Fb 

u -:. c o5 Cl C C 0 7 04 

1J u O:. o 5  01 0 0 0 7 1 8  OOCo:i C l  O C 0 7L6 

0 0 06 3  C 1  '&CC 736 

00067 C 1 0 0 0 7 44 
L0068 C 1  O C G754 

0 0 0 6 8  C l  O C 0 7 o4 

L0061:1 Cl O C0 1 76 
G OC6 b 0 1  0 0 0 7 8 &  

C O Co !:!  C l  G C 0 7 9 4  

li0 C 6 <> G l  OC0 7AO 

O C C6 b C 1  C C G 7tl4 

(,(;06!l 0 1  OL0 7C£ 

uu069 0 1  0 0 0 702 000o9 0 1  O u 0 7 EO CGCo'J C l OL0 7t:C O u C H  0 1  0 0 0 7F 6 

1 111 ::0 TR uL T l  UN 
t:.itT K Y  u 7 tlb ;:1 
U7 03 A .u. 06 A 
4 1  00 ;:1 
4 1  O L  ;:� 
UL b;:l � Ll <'  {J �  3 OL OL A 

U2 02 A 
40 lC A 

96 2 0 A 

4 1  ov " 

02 02 A 

OL 0 1  � 

02 04 A 
S. 6  F G A 

07 0.:> .:) 

Ul OG � 
47 f-0 3 

f-2 F5 3 
Lll 00 3 f3 SF A 

I.J2 01 3 
F9 44 .:; 

F 2  47 3 
F 2  4 7  ;:1 

47 70 3 

Ll2 00 A 
0<' 20 9 
1.)2 02 3 U2 CL A 

IJ L  0 2  A 40 1 0  A 

'i6 20 A 

41 oc ;:1 
Ll2 OL A 

47 FO 3 

02 03 A 
U 2  1 9  9 
02 02 3 

0 2  0 2  A 
1.) 2  0 2  A 
40 1C A 
\16 20 A 

4 .<  0 0  .:1 
u 2  OL A 

u7 86 3 

J 11.J ;:1 0 1 0  
l C tl  A 1C !l 

1ll0 A .:> 2 8  
0 1 0  

0 10 
COO A 1 4 d  

0 1 5  i t:  l 

lF l 0 1 '1  H : l  0 1 '1  

1 F 6  

1 1J U  

£ d tJ  
l t: l  3 0 1 1 
l A o  3 6.j6 

G l t  A 0 1 0  

C L O  

0 1 0  3 0 1 0  
0 13 A <'02 
2 F O  

1 6 !l  A C 1 0  
0 00 A 2 0 A  
C lu .:> l o b  

636 3 1 A 6  
� . .::H: 3 C54 
054 A O�L ();:It A 0 1 0  
't C A  

Of l A C.f O 
Q't;:l 9 C 42 
015 A l t 1  
l f l  C l 9 

l t l  0 1 9  
l l' b  

1Ll0 

;:i F 6  
i t l  3 0 1 1  
4A2 

1_jl) A l 3 C 

04A 9 049 
015 A 1 1: 1  
l f l  3 0 1 9  
1 1: 1  3 0 1 9  
l F b  

l uO 

49 2 

l t l  0 1 1  
0 1 0  C 1 C 

9 2  OA � 0 1 4  
OA 0.< 
FC F O  3 .< 7 !l  A Ltd 

t'KU I.. tl.h,,U: t.J 1 \1 1 S lUi>j MA P 
L l llli: / P u::. AuuR I N STRuCT lUI� l l iiii: / POS AOOR 

O C C57 Gl 0004FI: 5!! 0 0  3 1 9 0 00 0 5 7 0 1 0 00 5 0 8  
0 0 0 !> 8  0 1  OOu:> l O  4 1  00 A lCd 0 0 0 ? 8  0 1  0 0 0 5 1 4  
0 0 0 5 !l  01 0005 U :  4 1  0 0  A L OO 00058 J l  0 00 5 2 2  
0 0 0 5 1:l  01 OOO:>LC 9 2  O A  3 0 14 00058 0 1  0 00 5 3 0  
00051:1 0 1 00053!l GA 02 OOO':>d 01 0 00 5 3A oous!l 01 0 0 0 5 4<' G A  O L 0 0 0 5 !!  0 1 0 0 0 544 
0 00 5 9  0 1  00054t 9<' F 1 9 0 00 v0059 01 0005':>2 
0 00 ::> '1  0 1  0 Ci 0 ':> 5 1:  5 1:l  1 0 3 0 10 0 00 5� 0 1  0 00566 

0 0 0 5 9  Ci 0 005 1 0  5 1:1  1 0  3 0 14 0 0 0 ':> 9  0 1  0 00 5 7 8  
0 0 0 5 9  C l  0 0 0 5 8 2  48 1 0  A 1 FC Ci0059 01 0 00 5  !l6 
0 0 05 9 Cl 0005t>L 58 0 0  3 1 94 00 0 5'J 0 1  0 00 5 9 0  
0 0 0 5 9  0 1  0005 '18 '1 2  0 1  A 1 F O  00059 0 1  0 00 5 9C o c c:r9 01 U C 0 5 u0 4 /  10 3 Z 8 6  0 0 0 5 9  01 0 0 0 � 84 
O O C 5 9  Cl OOO� t>L DL 02 A 1 f l 3 0 1 5  0 0 0 5 9  0 1  0 00 5 C2 
00060 0 1  COO:>CC 0<' 01 .:> 6 3o 3 1 A4 00060 0 1  0 0 0 5 0 2  
O O O o O  0 1  000':>1)(; F3 .:; 1  A O lD A 2 08 00060 01 0 0 0 � :0 2  
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0 1  CONTAI NI NG DATANAME SALARY-RECORD. 
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ENTRY IS INSERTED PREC E D I NG foiE SG . 

t:NTRY I S  I NS ER T E D  P R E C E D I N G  D S P Y .  

E N T R Y  I S  I NS ER T ED PREC ED I N G  HE ADI NG. 

C3600001 

REL-fR 

0 02 00 0  

0 02 0 E 8  

002A5 0 

Figure 2 3 .  SYSLST Output for COBOL Sampl e Problems (Part 4 of 5 )  
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Figure 2 3 .  SYS LST OUtput for COBOL Sample Problems (Part 5 of 5) 

1 2 8  IBM S/3 60 DOS Sys .  Ge n. a nd Mai nt .  

-::::::: 



P rogram Name is Z . RG1 .  T he RPG sampl e  problem produces an accounts 
r ecei va ble registe r .  Both the RPG source deck and data deck a re 
retri eved from the ma intenance volume under Ret rieving the Sampl e 
Pro bl ems. To e xec ute the RPG sample problem the following job control 
cards are needed : 

// JO B RGP SAMPLE 
// ·OPTION LINK , DUMP 
// EXEC RPG 

RP G SOURCE DECK ( 4 5  ca rds)  
/*  
// EX EC LNKEDT 
// EXEC 

/* 
/ &  

RP G  DATA ( 1 3 cards ) 

SYSLOG output is s hown in Figure 1 7 .  

The following list summari zes the SYSLST out put s hown i n  F igure 2 4 .  

• J ob cont rol cards 

• s ou rce program listing 

• s ymbol tables 

• Memory map 

• L inkage editor storage map 

• Accounts recei vable regi ster gene rated by program 
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Figur e 24 . SY SLST output f o r  RPG Sampl e Prob l em s  (Pa rt 1 of 3 )  
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loukf AktA f' U l l'; h K  U � H. f L U k  t! YP A > �  

l.LI'< l K U l  L � � LL l A bl t.I A � :,l:l\r,U:: 4 )  
J i:. S l  d.Jt.< ( oL U I  L \t t t. F I  Ll• l J r. � � I L J NI AI>I  I'Kl•vi<AM I ' "". , .. . .  , d ,  · · · • · 

r -

AODKI:SS 

G O J l o B  

iJOO l '>o ouu J LJtl  G0uLlJl... 

AULJKI:SS K l  

U OO O l o  O U  

U U O U b l>  H 3  

l , I �; A 'f j :;� 'y j,,•. l 

l l l l:kAl 

1: c t: I v A ll 
lUCAl l lm NAMt 

M t. ML K 't  ,.. I .  

L U< '>l >c, *kPu � l.l 3 - e  
�·���-��: ! LA I ILl• ' 

____ .. ___ ------ ----�=--�:-=--======--�--�--=�- �- -

I I t: XI::L lNK I::L T  

AuUK t: ::> :.. K I AIJUK t C. S  K I  

0 0 0 0 1 1  U l  0 U U 0 7  A L v  
0000<; ':1 t14 O UOUbA H5 

A L d •t-. 1. \ · ,  t- i t t l l J.\d l ·�  l ', 

' ) : ;  i i  . .... t ,  .i. <f • l •  I IH 

AIJUIU.S;, l l T I:KAL 

L 1:: k 1:. OO u l <> 3  (, I s T E R i n l\ltJ 1 r .  f: O O iJ l Al. l i� IIIJ • C I:: !JAH:  

�, , ' i  -' 1-H '  () , : \ ,L,d· u 
.l . L l l.. L L' � J !t,t<JL 
V lH ... · b At; u•JI.J'HJ() 
• i L l\  · L (� l  

OO U l  ur UlhU l /  

'• r A l l  l l  f 1  

Auukf s s  K J  
0 0 0 0  7 b  l l  
O O O O >HJ H6 

" I  � UJ 
,J , j , ; • . 

· · ' I ! , !  

I NVO I C E:  
NUMtlE- 1< 

- � 
I 

- -�--�J 

-==--:-��=::-: j ---------------------------------------- -1 
- -- - -- -- _ _I 

• 

Figure 2 4 .  SYSLST output for RPG S ampl e  Problem s  (Part 2 of 3 )  
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• 

..... - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

J OB R P G  

ACT I ON TAKEN 
l i ST 
l i ST 
L I ST tN TR Y 

MAP 
INCLUDE 
I NC L UDE 

D I S K  L I NKAGE E O I TOK D I Al>NtJ�T I C  u f- I N PUT 

l JCf l: I lO 
I JOfYPll 

$46 0 01 19 
$46001 2 0  

�=--======================:---=================--===========--======-===========---======---=======-========================�� 
� - - - - - - - - - - - - - - - -

0 1/ 01 / 6 8  PHASE XfR-AO LlJCURE H I C ORE DSK-AD ESO T Y P E  LABEL LOADED REL-F R 

PHASt:*** 0035 1 8  C02000 0 03 8 E B  19 4 l CSECT $460 002000 002000 

-
--

1- - - - - - - - - - - - - - -

I I  EXt: C. 
-- ::::::: 

- - - - - - - - - - -

CSECT l J I.: fC I Z O  OO.:HD8 0 0 3 7D8 
* t:NTRY I JCfl l Z O  0 0 3 708 

C::if:CT 1 JOfYPZZ 0 03 8 7 0  0 03 8 7 0  
* ENTRY I JDFYZZZ 0 03 8 7 0  

- -

- -
--- ---

..::::::.. 

- - - - - - - - - -

A <;  C O  U N  T S 1\ t; C E I V A B L t: R E G 1 S T E R 

� 

CuSTI:IMER LOCAT I ON l NV O l (; E  l N VO l (; E DAT E 

NUMBtR (;USTOMER NAME S T A T E  C I TY NUI46ER 140 DAY 

J. 0 7 l 2  AMALGAMA T E O  CORP .H b 1  1 1 60 3  l l  1 0  

1 13 1 5  llROioN loiHOLESALE 3 0  2 3 1  12324 1 2  2 8  

1 1 3 1 5  8R001h WHOLE SAL E 3 0  231 99588 1 2  1 4  

1 1 897 F ARM I MP LEMENTS 47 7 7  109 0 1  1 0  1 8  

1 8 530 BLACK O I L  1 6  6 7  1 1 509 1 1  

1 8 5 3 0  B L A C K  O I L  1 b  67 12292 1 2  2 3  

2 0 7 1 6  LEATHER BELT C O  3 6  471 1 1 5 1 1  1 1  8 

2 0 7 16 L EATHER BELT CO 36 471 12263 12 17 

2 9 0 1 7  Gt:NERAL MFG (;0 6 63 1 1 6 1 5  l l  1 4  

2 9 C 1 7  GENERAL MFG co 6 63 1 1676 1 1  2 3  

2 9 0 54 A-B-C O I ST w 2 5  39 9689 9 1 1  

2 9 0 5 4  A-B-(; O l ST (;O 2 5  3 9  1 1 605 11 11 

2 905't A-ll-(; 0 1  ST W 2 5  39 12234 12 1 4  

- ---
- -� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

EOJ RPG 

- - - - -

I N VOICE 
AMOUNT 

3 8 9 . 2 5  

3 8 9 . 25* 

8 02 . 08 

2 61 . 1 7  

$ 1 , 06 3 . 2 5 *  

2 7 . 6 3  

27 .63* 

5 92 . 95 

950. 9 7  

$ 1 , 543 . 92 *  

3 3 5 . 6 3  

1 2 1 . 75 

4 5 7 . 3 8 *  

440 . 1 2  

7 22 . 2 2  

$ 1 r 1 6 2 . 34* 

645 . 4 0  

2 71 . 6 9  

5 59. 3 3  

$ 1 , 476. 42* 

$ 6 , 120 . 19** 

- - - - - -

- - - - - - - -

-

-
------- - - - - --� 

Figur e 2 4 . SY SLST Output for r'".PG Sample Problems (PaL·t 3 of 3 )  
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Pro gr am  Name is Z . PL1. The PL/I sample probl em produce s  a table of 
mathemati cal functions : S QRT ( x2+ 1 ) , x2 ,, x 3 , S IN ( x )  ,, COS ( x ) , SQRT ( x ) , and 
SQRT ( x3 ) . To execut e the PL/I sample problem the following job cont rol 
cards are needed : 

// JOB PL/ I SAMPI.E I // OPTION LINK ,,NODECK , SYM , LI STX,, 4 8C ., XREF 
// EXEC PI./I 
// PROCESS STMT 

PL/I sour ce deck (3 8 cards) 
/ *  
/ /  EXEC LNKEDT 
// EXEC 

/ *  
/f, 

PL/I data (1 ca rd )  

SYSLOG output is  shown i n  Figure 17 . 

Th e  following l ist summariz es the SYSLST o utput shown i n  Figure 2 5 .  

• Job control cards 

• Source program listing 

• Symbol t able l ist ing 

• O ff s et table listing 

• Obj ect program li sting 

• Ext ernal syml:x>l tabl e  

• Block table (automatic storage requiremen ts) 

• Linkage editor storage map 

• Table produ ced by obj ect program 

Dis k  Operating System Sample Problems 1 3 3  



I I  J O B  P L I I SAi-ii'L E 

I I  OPT l f.' N  L I NK , L I ST , L I S T X , S YM , N OO E C K , 4 8C 

I I  E X E C  � L I I  

D O S  P L I I  CO M P I L ER 3 6 0 N- P L - 4 6 4  C L 3-4 

* P R L C E S S  S T M T , O P T , X R E F  

P L I I 

O P T I IJ N S  L I S T  

O P T I O N S  l AK E N  ARc L I S T  o l  I ST X , S Y�\, XP F F , f D Q  S , 4 8C , fl P T 1  ST!F. 

0 2 1 2 6 1 6 9  P A G E  0 0 1  

r------------------------------------------------------------------------------------------------------�- - - - - - - -

DOS P L / I COM P I L ER 3 60 N- P L- 464 C L 3- 4  P L I I  0 2 1 2 6 1 6 9  

f * P L I I  S M\ PL E  P R O G R AM F O R  D O S / T O S  * I  

6 

7 8 
9 

1 0  

1 1  

1 2  

1 3  

1 4  

1 5  

1 b  

1 7  

1 8  

1 9  

2 0  

2 1  

2 3  

2 't  2 5  

I *P L I I  S A M P L E  P R O G R A M  F O R  D C S / T C S  * I  
P L 1 • •  P R D C EOUR E O P T I O N S  I MA I N I  , .  

DEC L A R E  I X 1  B E G I N ,  F N D ,  S T E P ,  A 1 5  I ,  8 1 2  l I 

F L OAT B I N A RY 1 2 1 l , .  

I *  T H I S  P R O G R A M  C OM PUT E S  A S!·\ A l l  T A B L E  C O NT A I N I NG A F EW 

MAT H .  F UNC T I ON S .  

I N P U T  D A T A  • •  B EG I N  - S T A R T  P r i N T  OF T A B L E  , 

E N D  - E N D  Pfl H I T  T A B L E  1 

S T E P - ST E P  W I D T H  lN T A B L E  , 

THE AB S O L UT E V A L UE S OF B E G l  N A N D  E N D  MAY NOT BE G R E AT E R 

THAN 9 9 9 . 9 9 9 , T H E  A B S O L U T E  V A L U F  CF S T E P  !·l A Y  NOT BE L E SS 

THA N 0 . 0 0 1  • 

GET E D I T  l b E G I N , E N D ,  S T E P I  13 F ( 8 , 3 1 1 , .  

P U f  E D I T  I ' X  S Q R T I X** 2 + 1 1 X * *2 ' o ' X* *3 ' , ' S ! N I X I  

CO S I X )  S QR T I X I S Q R T I X**3 1 ' I  I X I 4 1  o A I 4 1 1  , A ( 1 4 1 o A I 6 l l  l 
I F  A B S I B E G I N l  GE 1 0 00 OR A B S I S T E P l  LT . 00 09 9 9  

T H E N  G O  T O  I N P U T E R R O R , .  

D O  X =B E G I N  T O  E NO+ S T E P /1 E 3  B Y  S T E P  , .  

A ( 2 I = X* X , • A ( 1 ) = S Q R  T l  A ( 2) + 1 l , • AI 'l i = A I  2 l * X 
A 1 4 l = S ! N I X I  , . 
A l 5 l =C O S I X I  , . 

PUT E D I T I X , A  l IF ( 8 ,3 1  , F ( l 3 , 3 1 , z  E l  1 6 , 5 ) ,  2 F l  1 3 , 6 1 1 , . 

I F  X L T 0 T H E N G O T O  N E G  , .  

B l  1 l  = SQR T I  X I  , .  

B l 2 l = S Q R T I A I 3 1 I , .  
P U T  E D I T I B , '  ' I  I F 1 1 2 , 4 ) , E l 1 6 , 5 l , A I 1 3 1 1  

GO T O E N D LO O P  N t G . .  P UT E D I T  1 ' -- ' 1 ' -- ' l  I X I 7 l ,  A ( l 5 ) ,  A ( 1 9 l l  

E N D L O O P  • •  E N D  I* D O  LOO P * I  , • 
P U T S K I P  E D I T ( '  N O R M A L  E ND ' ) ( A ) , .  

R E T UR N  I *  N O RMAL E N D  * I  , .  
1 N P U T ER R O R  • •  

-
-

PUT E D I T ( ' I N P U T  D A T A  E R R O R ' )  ( A ( 1 2 1 1 

S T O P  I* E NO CN W R O NG I N PUT * I  

END I* T A B L E  *I 

-
-

f- - - - - - - - - - - -

DOS P L / l CO M P I L ER 3 6 0 N- P L-464 C L 3-4 

P l l  

X 

B FG I N  

END 

S T E P  

A e 
N E G  

E N D  L OO P  

I N PU T E R R O R  

-

s y M B 

-
-

[l L T A 8 L 

0 1 0 () O CJ  E N TE Y 

0 1 0 1 0 1  

0 1 0 2  0 1  0 1  C3 Ol  
0 1 04 0 1  

0 1 0 5 0 1  A R R A Y  

0 1 06 0 1  A R R A Y  

0 1 0 7  0 1  

0 1 0 8  0 1  

0 1 0 9  0 1  

-

P l l l 0 2 1 2 6 1 6 9  

E L I s T I N G 
A R I  TI- M. DEC I MAL F LOAT 6 
A R I  T H !·\. b I N A R Y  F L OAT 2 1  AUTO!� . 

A R I  T H M .  B ! N ARY F L OAT 2 1  AUT OM . 

A R I  T t" M. B I N A R Y  F L OAT 2 1  A'JT OM . 
A R I  TI-n�. B I N AR Y  F LOAT 2 1  A U T  ()I� . 
AR I TH M . B I N A R Y  F L OAT 2 1 AUT OM . 

A R I  T H "' .  B I N AR Y  F LOAT 2 1 AU T OM . 
L A B E L  CfJNS T .  

L A B E l  C O NS T . 

L A B E L  C ON S T . 

P A G E  0 0 2  

$464000 1 

$ 4 641') 0 0 2  

$ 4 6 4 0 0 () 3  

$ 4 640004 

$ 4 64 0 0 0 5  

$ 4 6 4 0 0 0 6  

$ 4 64 0 0 0 7  

$ 4 64 0 0 0 8  

$ 4 64 0 0 0 9  

$ 4 6 40 0 1 0  

$ 4 6400 1 1  

$ 4 6 40 1l 1 2  

* I  $ 4 6 4 0 0 1 3  

$46400 1 4  

$ 4 6 4 0 0 1 5  

$ 4 64 0 0 1 6  

$ 4 6 40 0 1 7  

$ 4 64 0 0 1 8  

$ 4 64'J 0 1 9 

$ 4 6400 2 0  S 't 64 "l n2 1 
$ 4 6 4 0 0 2 2  

$ 4 6 4 0 0 2 3  

$ 4 64 0 0 2 4  

$ 46400 2 5  

$ 4 6 4 0 0 2  6 

$ 4 64 0 0 2 7  

$ 4 64 0 0 2 8 

$ 4 64 ') 0 2  9 

$ 46 4 0 0 3 0  

$4640 0 3 1 

$ 4 6 40 0 3 2  

$ 4 6400 3 3  

$ 4 64 0 0 3 4  

$ 4 64 0 0 3 5  

$ 4 6 40 0 3 6  

$ 4 6401')37 

$ 4 6 4 0 0 3 8  

P A G E  0 0 3  

E X T  

I N T 

I N T  

! N T  

I N T  

I N T  

I N T  

I N T  

I N T  

! N T  

-
-[ _ _ _ _ _ _ _  _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Figure 2 5 .  SYSLST Output for PL/ I Sample Programs ( P art 1 of 4 )  
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,... - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

D O S  P L ! l C m1 P I L E R 3 6 0 N- P L - 4 6 4  C L 3- 4 P L I I  0 2 / 2 6 / 6 9  

C R 0 S S 

A 0 1 0 5  

B 0 1 0 6 

B E G I N  0 1 C 2  

E N D  0 1 0 3  

ENOL CO P 0 1 0 8  

I N PUT E R R C R  0 1 0 9 

N E G  0 1 0 7 

Pll 0 1 0 0 

S T E P  0 1 04 
0 1' 11 -- --

R E F E R E N C F  L I S T I �� G 
0 1  7 

0 1  1 4  

0 1  3 

0 1  3 

0 1  1 7  

0 1  5 

0 1  1 3  

0 0  1 

0 1  3 

0 1  

8 

1 5  

5 

6 

1 9  

2 3  

1 8  

8 10 l l  12 1 5  

1 6  

1 0  1 1  1 2  1 3  1 4  

- - - -

P A G E 0 (1 4  

-

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

DOS P L I I  CO M P I L ER 3 6 0 N- P L-464 C L 3-4 P L/ 1  
I NT E RN A L  N AM E 

0 1 0 0  

0 1 0 1  

0 1 0 2  

0 1 0 3  

0 10 4  

0 1 0 5  

0 1 06 
-
-

O F F S ET 

0 0 1 C  

O l l C 

0 1 2 0  

0 1 2 4  

0 1 2 8  

0 1 3 0  

0 1 4 8  -
-

T Y P E  

ST A T I C  

A U TOMA T I C  

A U TOHA T I C 

A U T OMAT I C  

A U T C M A T J C  

A U T OHA T I C  

A U T O M I\ T I  C 

1-l iJD U L £  O F F S ET 

J 0 0 4 2 C  

:::::::: -

0 2 / 2 6 / 1> 9  

O F F S ET T A BL E  

- - -

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

DOS P l l l C O M P I L E R  3 6 0 N- P L-464 C L 3-4 PL/ l 0 2 / 2 6 / 6 9  P A G E n o 6  

L O C . D EJ E C T  C O D E  L AB E L  O P .  O P E R AND S 

0 0 0 0 00 0 5 FO B A L R  F , o  

00 0 0 0 2  L ' 0 1 0 0 '  B E G  I N  OF B L OC K 01 

00 0 0 0 2  0 7 00 B C R  o , o 

0000 04 45EO F O O A  B A L  E , X ' OO A ' ( F l 

0 0 0 0 0 8  0 0 0 0 0 4 1 0  D C  A ( N ' F F F F ' l  

o o o o o c  5 8C O  E O O O  L c , x • o oo ' I E l 

0 00 0 1 0  1 8 9 F  L R  9 ,  F 

0 0 0 0 1 2  1 8 3 1  L R  3 ' 1  

000 0 1 4  5 8 F O  C0 5 C L F ,  N '  0 01 1 '  

0000 1 8  0 5 EO B A L R  E , O  

0 0 0 0 1 A  4 1 E O E O O E LA E , X ' O O E ' ( E l  

O O O O l E  0 5 1 F  B A L R 1 ,  F 

0 0 0 0 2 0  8 3  D C  X'  83 ' 

0 0 0 0 2 1  0 0 0 4 2  8 DC A l 3 1 N ' 0 1 0 A '  l 

00 0 0 2 4  00000 1 5 0  D C  L E NG T H  OF O S A  O F  B L OC K  0 1  

000 0 2 8  4 1 1 0 C 0 2 C L A  1 , x • o2 c • � c l  

0 0 0 0 2 C  5 8 F O  C 0 5 4  L F ,  N '  0·01 6 '  

0 0 0 0 3 0  0 5 EF B A L R  E , F  

0 0 0 0 3 2  0 2 0 3  00 50 3000 MVC X ' 0 50 ' I 04 , D l , x • oo o •  1 3 1  

0 0 0 0 3 8  4 7 0 0  0 0 0 1  BC o , x • o o1 • 
S T AT EM f N T  N U M B E R  -- --

'- - - - - - - - - - -

D O S  P l / 1  COMP I L ER 3 6 0 N- P L -464 C L 3- 4  

S YMBOL TYPE F S I O  L ENGT H E S I D  

P l l  

l J K S Z C A  
I J K S Z C M  

I J K S Z C T  

I J KS Z U1 

I J KT FDM 

I J KT f ii M  

I J KT S T M  

I J K VT CM 

I J K V E C M  

I J K T S T R  

I J KV CT M  

I J KV C E t4 

I J K S Y S  I 

I J K S Y S A 

I J K Q Q S M  

I J K QS S D 

I J K Q S S B  

I J K S Z  B A  

s o  
E R  

E R  

E R  

E R  

E R  

E R  

E R  

E R  

E R  

E R  

E R  

E R  

E R  

E R  

E R  

E R  

E R  

E R  

000 1 0 0 0 0 0 0  0 0 0 ? G 8  

0 0 0 2  

0 0 0 3  

0 0 0 4  

0 0 0 5  

0 0 0 6  

000 7 

0 0 0 8  

0 0 0 9  

O O O A  

O O O B  

o o o c  

0 0 0 0  

O O O E  

O O O F  

0 0 1 0  

0 0 1 1  

00 1 2  

0 0 1 3  

-- - � - -
- - - - - - - - -

P L / 1 0 2 / 2 6 / 6 9  

E X Tf' RNAL SYMBOl T A B l  F 

- -

[ _ _ _  _ 
- -

-
-

P A G E  n l ', 

F igur e 25 . SYSLST Output f or PL/I Sample P rog rams ( Part 2 o f  4 )  
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D O S  P L / 1  Cot·1 P I L ER 3 6 0 N- P L - 4 6 4  C L 3- 4  

�·L O C K  L E N G TI"  O F  D S A  

0 1  0 I 50 

B L OC KTAB LE 

DCS P L / 1 C O M P I L ER 3 6 0 N- P L - 4 6 4  C L  3 - 4  

S loi O l l  SU C C E S S FUL COM P I L A T I O N  

I I E X E C  L NK E DT 

P L I !  0 2 / 2 6 / 6 9  P A G e 0 1 5  

P L I I 0 2 / 2 6 1 6 9  P A G F  " 1 6  

r---------------------------------------------��------�=----------===--------===---------------------------�-------

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

J G B  P L I I 

A CT I O N T AK E N 
L I ST AU T O L I N K  
.L I ST A U T OL I N K  
L I S T  AUT C L I N K  
L I ST A U T OL I NK 
L I S T  AU T O L I N K  · L IST AUT C L I N K  
L I S T  A U T O L ! N K  

L I S T  AUT C L I N K  

L ! S T  AUTOL I N K  
L I ST AU T O L J N K  
L I S T  AUT CL ! N K  

L I S T  AU T O L I NK 
L I S T  AUT O L I N K  
L i ST AU T CL I N K 

L I ST AUTCL I N K  

l l ST A U T O L I N K  
L IS T  E N T ilY 

0 2 / 2 6 / 6 9  D I SK L I N K A GE E D I TO R  D I AG N O ST I C  OF I N P U T  

M AP 
I J K Q Q S M  

I J K Q  S S O  
I J K S Y S A  

I J J C P lN 
I J K S Y S I  
l J K S l B A 
I J K S Z L M  

I J K  T F DM 
l J K T FMM 
I J K T STt-1 
I J K T X C F  IJ K V C EM I J K VCTM ! J K V EC M  
I J K  V T C M  
I J K X T BM 

�------�==----�=-----------=-==�--------------------------------------------------------------------------�-===: 

F igm: e 2 5 .  SYSLST output f or P L/ I  Sample Programs ( Part 3 o f  4 )  
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.-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

() 2/ 2 6 / 6 9  PHA S E  X F R - A D  LOCOR E H ! C O R E  

P H A S E * * * 0 0 2  8 00 (' 0 2 8 0 0  0 0 47 1 7  

,___ _ _ _ _ _ _ _ _ _ _ _ _ _  -

I I  E X E C  

--

D SK - A D  

2 8  06 2 

-
-

E S D  T Y P E  l AB E l  

C S EC T P l l  

C SEC T I J K S Z L M  

C S E C T  ! J K T F D "l  

C SE C T  ! J KTF MM 
E N T R Y I J K T F MR 

C S E C T  I J KT S T M  
E N T R Y  I J K T S T R  
E N T R Y  I J KT S T N  

C S E C T  I J K  V T C M  

C SE C T  I J KV E C M  

C SE C T  I J K V C T M  

C S E CT I J K V C E M  

C SEC T ! J K S YS I 

C S E C T  I J K S YS A  

C S E C T  I JKQQS t� 

C S E C T  I J K QS S A  
E N T R Y  I J KQS S D  
E N T R Y  I J K Q S S 8  

* E N T R Y  I J K QS S C  

C S E C T  I J J C P 1 N  
E N T R Y  I J J C PJ 

C S EC T  I J K T  X C F  
* E N T R Y  I J K T X C R  
* E N T R Y  ! J K T X C W  

C SE C T  I J KS Z C N  
E N TR Y  I .J K S  Z C A  
E N T R Y  I J K S  Z C M  
E N T R Y  I JKS Z CT 
E N T R Y  I J K S Z BA 
E N T R Y  I J K Z W S A  
E N T R Y  I J K S Z C S  

* E N T R Y  I JK S Z C I  * E N T R Y  I J K S Z C P  * E N T RY I J K T C L M  
E N T R Y  I .J K T O Pt� * E N T R Y  I J K Z W S  I 

C S E C T  I J K X T  B M  

f- - - - - - - - - - - - - - - - - - -

X . ooo 
. 1 0 0  
. 2 00 
. 3 0 0  
. 4 00 
• 500 

. 6 0 0  

2 .  5 0 0  
2 . 60 0  
2 .  7 0 0  
2 .  8 0 0  

2 .  9 0 0  
3 . 0 0 0  

S Q R T I X**2 + 1  I 
1 . 0 0 0  
1 . 0 0 5  
1 . 0 2 0  
1 . 044 

1 . 0 77 

1 . 1 1 8  
1 . 1 6 6  

2 . 6 9 3  
2 .  786 
2 . 8 7 9  
2 . 973 

3 . 0 6 8  
3 . 1 6 2  

NOR ro4 Al E N C  

- - - - - - -

EOJ P L / 1 

-

X** 2  
• OOOOO E + O O  

9 .  9 99 99 E - 0 3  

4 .  O O O C OE- 0 2  
8 .  9 99 99E- 0 2  

1 .  6 0 0 0 0 E- 0 1  

2 .  5 0 0 0 0 E- 0 1  

3 .  6 0 0 00E- 0 1  
-

6> .  2 4 9 96 E + OO 
6. 7 5 9 9 5 E + O O  
7 .  2 8 9 9 5 E + O O  
7 . 8 3 994E + OO 

8. 40994E+OO 
8 .  9 99 9 3 E + O O  

X* * 3  
• O O O O O E + O O  

9 .  9 9 9 CJ 9 E - 04 
7. 9 9 9 9 9 E -03 

2 .  7 00 00 E - 02 
6. 3 99 99E-02 
1. 2 5000 E - 0 1  
2 . 1 6 0 CO E- 0 1  

-
1. 562 4 8 E + Ol 

1 .  7 5 7 5 8 E+ 0 1  
1 .  9 68 2 8 E + 0 1  
2 .  1 9 5 1 8 E + 0 1  
2 .  4 3 8 8 7 E + 0 1  

2 .  6 99 97 E + 0 1  

S I N I  X I  
. 00 0 0 00 
• 0 9 9 8 3 3  
. 1 9 8 6 69 
. 2 9 5 5 20 
• 3 8 9 4 1 8  

. 47 942 5 

. 5&4642 

• 5984 79 

• 5 1 5 50 9  
. 42 73 8 9  
. 3 3 4 9 9 8  
• 2 3 9 2 6> 0  

. 14 1 1 3 1  

L OA D E D  

0 0 2 8 0 0  

0 0 3 8  7 8  

0 0 3 8 B8 

0 0 3 A9 8  
0 0 3 A AC 

0 0 3  B o O  
0 0 3 D64 
O l'l 3 B DA 

0 0 4 5 7 8 

0 0 43 E D  

0 042 5 8  

0 0 3 E 80 

0 03 0  FO 

0 0 2  F 4 8  

0 0 2 D6 8  

0 0 2 E 1 8  
0 0 2  E40 
0 02 E20 
0 0 2 E 3 8  

0 0 3  0 1 8  
0 03 0 1 8  

0 0 3 E 0 8  
0 0 3 E 3 0  
0 0 3 E42 

0 0 3 1 8 8 
0 0 3 3  86 
0 0 3 3 8 E  

0 0 3 3 D A  
0 0 3 3 B A  
0 0 3 46 8  
0 0 3 2 3 E  
0 0 3 2 1 A  

0 0 3 3 4 8  
0 0 3 3 FC 
0 0 3 3  EC 
0 0 3 5 8 C  

0 0 4 6 9 8  

C O S  I X  I 
1 . 00 0 0 0 0  

. 9 9 5 004 

. 9 8 0 0 6 7  

. 9 5 53 3 7  

. 9 2 1 0 6 1  
• 8 7 7 5 83 
• 82 53 3 6  

- . 80 1 1 3 9  
- . 8 5 68 84 
- . 9 0 4 0 6 8  
- . 94 2 2 1 9  
- . 97 095 6  
- .  9 8 9 9 9 1  

R E L - F R  

0 0 2 8 0 0  

0 0 3 8 7 8  

0 0 3 8  8 8  

0 0 3 A 9 8  

0 0 3 B6 0  

0 0 4 5 7 8  

0 0 4 3 E O  

0 0 4 2 58 

0 0 3  E 8 0  

0 0 30 FO 

0 0 2 F 4 8  

0 02 D68 

0 0 2 E 1 8  

0 0 3 0 1 8  

0 0 3 E0 8  

0 0 3 1 8 8  

0 0 4 6 9 8  

-
-

S Q RT I  X t  
. o o o o  

. 3 1 & 2  

. 4 4 7 2  

. 5 477 

. 6 3 2 5  

. 7 0 7 1 
• 7 74 6  

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

SQ R T I  )(** 3  I 
• O O O O O E + O O  

3 . 1 6 2 2 8 E- 0 2  
8 . 944 2 6 E- 0 2  
1 . 64 3 1 7 E- 0 1  
2 . 5 29 8 2E- 0 1  
3 . 5 3 5 53 E- 0 1  
4 . 64 7 5 8 [- 0 1  

-

3 . 9 5 2 8 3 E+ O O  
4 . 1 92 3 5 E + O O  
4 . 43 6 53 E + OO 
4 . 6 8 5 2 7 E + O O  
4 .  9 3 8 49 E + O O  
5 . 1 96 1 2 E + 0 "  

- - ::::== -- - - - - - - -

--

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

1 4 . 0 6 . 5 5 , D U R A T I Cl N  0 0 . 0 2 . 1 9  

r-------------------------�--------------------- --------- . 

Figure 2 5 .  SYSLST Output for PL/I Sample Prog rams ( Part 4 o f  4 )  
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Ass embler 1 

Program Name is Z . AS 1 .  The Ass embl er 1 sample problem genera tes numbers 
from 2 0 0 0  to 0 0 01 in descendi ng order and wri tes them on tape as 15 
cha r.a ct er unblocked records ( 11 blanks followed by 4 z one digits, 
uns igned ) .  To execute the Assembler 1 sample problem the followi ng job 
control cards are needed : 

// JO B ASSEMBLE SAMPLE 1 .  
// OPTI ON LINK ,LI ST , LOG ,NOXREF 
// EXEC ASSEMBLY 

� SEMBLER SOURCE DECK ( 23 cards ) 
/ *  
// EX EC  LNKEDT 
// P.AUSE ASSGN SYS 002 TO A 9 TRACK TAPE DRIVE 
// � SGN SYS00 2 , X ' cuu '  
// MTC REW., SYS 002 
// EX EC 
/f, 

SYSI.OG output i s  shown in Figure 17 . 

Th e following l ist summariz es the SYSLST o utput shown i n  Figure 26 : 

• J ob control card s 

• E xternal symtol dictionary 

• S ou rce program l isting 

• R elocation dicti onary 

• Linkage editor storage map 
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -1 
II Jil B A S S EM B L E  SAMPLE 1 II OP T l CN L I NK , L I S T  , LO<; , NGXIl.EF 
I I EXI:C ASS EMil!. y I 

SYMili.JL T Y P E  ID ADDR L ENGTH Lll I D  

PC C1 000000 0 0 0 1 24 
l J F FL. Z Z .:t. ER 0 2  
l J F F l l l l  SO 03 0 0 0 1 2 8  0002t1A 

EXTEil.NAL SYMBOL DI CTlONARY 

� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

SMPL OuS ASSEMBL E R  H.ST 

LOC U tiJ ECT COD E  ADOR1 AOOR2 STMT SIJURCE S T A T E MENT DOS CL 3-0 

2 P R I N T  NO<;EN 
cocooo 3 S TART 0 
oocooo 0580 4 H : S T G EN BALR a . o  LOAD BASE R E G  
000002 5 US I NG * • tl 
CCC002 4100 80C6 o o oc a  6 L A  l3 , SAVEAR E A  

7 OPEN OUT F I LE OP EN OUTPUT F I L E  
000016 4130 0 7DO 00700 15 LA 3 , 2 0 0 0  G E T  STAR T I NG RECORD VALUE OOOOlA 4E30 BOSE o o o c o  1 6  NE XT e va 3 , owo CONVERT VALUE T O  DEC . GuOOll: F33 1 2 0 0 tl  80t1E OOGOB cooco 1 7  uNPK 1 1 ( 4 , 2 )  . owo UNPACK IT 
C.00024 96F O  200E 00001: 18 01 1 4 ( 2 l , X 1 F 0 1  MASK S I GN B I T  

1 9  PUT OUT F I L E  WR I T E  RECORD O N  T A P E  
000034 4630 8018 0 0 0 1 A  2 4  BCT 3 , N I:XT T E ST FOR TASK COMP L E T E 

2 5  CLOSE OUT F I L E  CLOSE T A P E  F I L E  
3 ::;  EOJ R E T URN TO CONTROL PROGRAM 
36 OU TF I LE OTFMT BLKS U . E= 1 5 ,  OEVADDR= SY S0 0 2 ,  F I L ABL=NO • IOAREA 1=A 1 ,  

IUAR EA2= A 2 , I OR E G= C  2 1 ,  T Y P EFL E=OUTPUT 
68 MTMOO RI:CFURM=F IXUNB OCOO S t:  4040404()40404040 2 92 A1 DC l 5 C 1  I 

OOOOAIJ 404040404040404C 293 A2 DC 1 5 C 1  I 
occoc c 294 0110 OS 0 
OOOOCd 295 SAVEARtA OS 9 0 
000000 OOOl.LO 5b58C2D6D7C5D540 
0 0 0 1 1 8  5 8 5 B C 2C30306E2C!> 
0 0 0 1 2 0  CCO OCC48 

PUS . I D  REL . I D 

0 1  0 1  

0 1  0 1  
0 1  0 1  
0 1  0 2  
0 1  0 1  
0 1  0 1  
0 1  0 1  
0 1  0 1  

0 1  0 1  
0 1  01 

FLAGS ADDRESS 

DC 00001 C DC 000040 
DC 0 0 0 05 0  
1 8  000059 Ctl 00006D 
08 000081 
DC 000088 
DC 0 0 0 08C 
oc 0 0 0094 
DC 0 0 0 1 2 0  

296 
2 9 7  
298 
2 9 9  

NIJ S IAHME NTS F L A G G E D  I N  THI S ASSEMBLY 

I: NO T ES TG EN 
= C 1  $$80PI:N I 
= C 1  $$BCLUS E 1  
= A C OUT F I L E l  

RELOCAT I O N  D I CT IONARY 

$4650002 
$4650003 
$4650004 
$4650005 
$4650006 
$46 5 0 0 0 7  
$4650008 
$4650009 
$465 0 0 1 0  
$465 0 0 1 1  
$465 0 0 1 2  
$465 0 0 1 3  
$465 0 0 1 4  
$46 5 0 0 1 5  

X$465 0 0 1 6  
$465 001 7 
$465 0 0 1 8  
$465 0 0 1 9  
$465 002 0 
$4650021 
$4650022 
$4650023 

� - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ---] 
Fig ur e  2 6 .  S YS LST Output for Assembler ( AS1)  Sample P rograms 

( P art 1 of 2 )  
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I I t:XEC LNKt:OT 

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

.JOb A S S tHI:It.E D I SK L l hKAGt EDI TOR Ol AbNOST lC O F  I N P U T  

ACT ION TAKE:N HAP 
L I ST ENTRY 

PHA S E:  XFR-AO lOCORt: Hl CURE OSK-AIJ ESO TYPE LABEL 

PHASE*** 0020 00 00£000 0023E l 2 0  3 1 CSECT 

L OADE D REl-FR 

002000 002000 

CSE:CT l J F fllZZ 0021ZB OOZOOO 

I I  PAUSE: II ASSGI\o SYSOOZ TO A 9 TRACK T A P E  ORI V E  I I  ASSGN S Y S O OZ , X ' l 80 1  I I  HT C REiio SYS002 II EXEC 

EOJ A S S  EI1BlE 

[ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ] 
Figure 26 . SYSLST OUtput for Assembl er ( AS 1 )  Samp le Programs 

(Part 2 of 2) 
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Tape sort/Merge 

P rogram Name is Z . SM1 .  The tape sort/merge sample problem rearra nges 
the r ecords produced by the Assemb ler 1 program in as cending s equence 
and w rit es then on another tape,  f ive r ecords per block.  To execute the 
Tape SOrt/Merge sample problem the f ollowing j ob cont rol cards are 
neede d :  

/ /  JO B  SORT 
// PA USE ASSGN SYS 002  TO SAME TAPE DRIVE AS IN PREVIOUS JOB 
// AS SGN SYS0 0 2 , X ' cuu ' 
// PAUSE ASSGN SYS001 , SYS0 0 3 , SYS0 0 4 , SYS00 5  TO DIFF TAPES 
// AS SGN SYS 0 0 1 ,  X '  cuu ' 
// AS SGN SYS 0 03 . X ' cuu ' 
// AS SGN SYS 0 0 4 , X ' cuu '  
// AS SGN sYsoo s . x • cuu ' 
/ /  EXEC TSRT 

/* 
/ f,  

S/ M CONTROL CARDS ( 6 c ards) 

SYSLOG output is shown in Figure 17 . 

Th e  f o llowing l ist summarizes the SYSLST out put s hown in F igure 2 7 .  

• J ob cent rol cards 

• s or t  control cards 

• S ort parameter s 

• c omput ed const ants 
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**CuN T Ru l  LA!'.IJ ( d  lNP r- I l  

**LUNTI<UI. CARU O.t.t lJ U T I I l  

**Luo� TKul 1..AIU! 0? uPT l lm 
**LUN i kUl LAKU (Jo l:NU 7 T Lo l 
I N P U T  1 VlJ L i.JH t  -1 ::, 
l N P U l  <lllJCK H.>RI"'A f I :C.  
T H l  k i:. LUkU I V l' t:  i :,  

T ht U l  Ll- LUCA l luN 1 ::.  IIIUJ<K Uk l ll t � A V A I L Ati l t.  lll.JkK l A t> I: L ;. AKt. 

l ;( j-
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-I T O !! l  **LUMP L l tl.; LUNSTAN f S * *  Mt-S l4 7 Hu ?  t>l £ L O l L<> i' ?  t. OCOOOL� 

T Ht !�<PUT tll L L K:O. l l  t I �  

Cl ,.O::. t U U T I' d f  � [L t 
T H t  01 Lf � t wl d r·,.r_ t.. 1 �  

I NPUT l. A r H t "> /;l'(. t 

1 -o  

1 GGOOOU.< C C U D G  'I l:' .. ,., "' "" "'""" '"'" .. ·��c:. 
-
� �--���� = --�----���:=_==:-���·-l 

t.L.J :.uk T I 
.__---�--------- ___________ ______J 

F i g ur e 2 7 . 

-
-� 

SY SL ST O utput f or Ta pe Sort /lvlerge Sample Probl ems 
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Tape- to-Printer Uti lity 

P rogr am N ame is Z .  UTTP PR 1 .  The Tii p e- to - Pr in ter Ut i l i t y sa mple I;rob lem 
l i sts the number s ha nd lPd by t h e  a s s e mble t- 1 and t ap e  sort/merge sam pl e 
probl ems , al lowing t h e u �� e r to check for proper f unc t i oni ng of a l l  three 
pro gr am s .  To e xec ute the ta pe t o  p ri nt e r  ut. i l i t y s a mpl e  pro bl em ,  the 
f ol lowi ng jot cont rol car ds ar e n e eded : 

// JO B TPPR 
// PAUSE ASSGN SYS 00 4  TO SYS 0 0 1  OF PHEV IOUS JOB 
// AS SGN SYS0 0 4 , X ' cuu ' 
// PAUSE ASSGN SYS005  TO THE PRINTER 
// ASSGN SYSO O S , X ' cuu ' 
// UP SI 1 0 0 0  
/ /  EXEC TPPR 

/ *  
/ &  

T- P CONTROL CARDS ( 2  c a rd s )  

T he u ser must re pl y lT I S  EO Y t. o  t.h e  logged mf.�s s ag e  by ent er ing @ 
( a lte rnat e  code 5 )  from t he l HM l 0 1J 2  pr in ter - k e yboard . 

SYSLO G  output is s hown i n  Fig u re 1 7 . 

A summary of the SYS IST out i?u t shown i n Fi gu re 28 follows : 

• J ob cont rol cards 

• Tape-to-printer control ca rd s 

• U ti l i t y  pa ra me te r  s t�a te me nts ( 1 1  li nes ) 

• Numbers 0 0 0 1- 2 0 0 0  ( 4 0 0  l in es )  

• I S  IT ID F  

• REP LY Y ( @  i s  not pri nted )  

• END OF' DATA 

• N UMBER OF IN PU� BLOCK S PROCESSED 0 0 0 4 0 0  

• NUMBE R OF OUTPUT B LOCK S PROCESSED 0 0 0 40 0  

• E ND  OF JOB 
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II JOt! TPPk I I  P A U S E  II ASSGN SYS004 TO SYS OC1 O f  PRE V IUUS J 0 6  II ASSGN SYS004 o X 1 1 1:1 3 '  I I  PAUSE I I  ASSGN SYS005 TO T H E  PRI NTEK 

1 1  ASSuN SYsoos . x • o o E •  II UPS! 1000 II EXEC TPPR 

� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

I I  UTP Tl o ff o A= H5 o 7 5 l o 6 = U 20 ) o l R o uC o S 1 o PY II ENO 

TAPE TO PRINT U T I L I TY 

I NPUT RECOkO li:NGTH 0075 

uUTPUT RECOIW UNGTH 0 120 

I NPUT tU .. OCK LENGTH 000 75 

OUTPUT &..OCK LENGTH 00 120 

I NPUT OPTION REW IND 

C.UTPUT OPTION PRINT CHARAC TER 

2 INPUT o 2  OUTPUT MI:AS A S S I GNED 

R ECORD fORMAT f i XED 

TYPE L I S T  

STARTING IU:CORD NUMBER 00000001 

$4620001 

$4620002 

� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

0001 0002 0003 0004 0005 

0006 0007 0006 0009 0010 

00 1 1  0012 oou 0 0 1 4  0 0 1 5  

0016 0017 0016 0019 0020 

OD:.! 1 0022 0023 0024 0025 

0026 0027 0026 0029 0030 l 
0031 0032 0033 0034 0035 

0036 OO.H 0036 0039 0040 

0041 0042 0043 0044 0045 

0046 0047 0046 0049 0050 

0051 0052 0053 0054 0055 

0056 0057 0056 0059 0060 

0061 0062 0063 0064 0065 

0066 0067 0066 0069 0070 

0071 0072 0073 0074 0075 

0076 0071 0076 0079 0080 

0061 0062 0063 0084 0065 

0066 0087 0086 0069 0090 

0091 0092 0093 0094 0095 

0096 0097 0096 0099 0100 

0 1 0 1  0102 0103 0 1 0 4  0 1 0 5  

0106 0107 0 106 0 1 09 0 1 1 0  

0 1 1 1  0 1 1 :.!  0 1 1 3  0 1 1 4  0 1 1 5  

0 1 16 0 1 1 7  0 1 1 6  01 1 9  0 1 2 0  

0 1 21 0122 0 123 0 1 24 0125 

0126 0127 0 121:1 0 1 2 9  0 130 

0 1 3 1  0132 0133 0 1 34 0 1 3 5  

0136 0137 0138 0 1 39 0140 

OH1 0142 0143 0144 0145 

0146 O l't7 0146 01't9 0 15 0  

0 1 5 1  0 1 5 2  0 153 0 1 5't 0 15 5  

0 1 56 0157 0 1 58 0159 0160 

0161 0162 0163 0 1 6't 0165 

0166 0 167 0168 0169 0170 

0 1 7 1  0 1 72 0173 017't 0175 

0 1 76 0 1 7 7  0 1 7 8  0 1 7 9  0 160 

0 1 8 1  0 1 8 2  0 183 0 1 6't 0 16 5  

0 186 0187 0 188 0 1 89 0 190 

1911 1912 1 91 3  1 9 1't 1 9 1 5  

1 9 1 6  1 9 1 7  1 9 1 8  1 9 1 9  1920 

1921 1922 1923 192't 1925 

1926 1927 1 928 1929 1930 

19.31 1932 19.33 193't 1935 

19.36 1937 1938 1939 19't0 

19't1 19't2 1 9't.3 19't4 19't5 

19't6 1947 19't8 19't9 1950 

1951 1 952 1 953 1 9 �  1955 

1956 1 95 7  1 958 1959 1960 

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

Figure 28 . SYS LST output for T P- PR Sample Problems (Part 1 of 2) 

1 44 IB M S/3 60 DOS S ys.  Gen. and Mai nt. 



1 9 6 1  1 962 1 Y63 1 'i o4 1 9 6 5  

1 9o6 1 9 <> 7  1 'io8 1'i69 1 9 7 0  

1 9 7 1  1 s u  1 'i 73 1 9 7 4  1 9 7 !>  

1 S 7 o  1 '> 7 7  1 978 1 9 7 9  1 9 8 0  l'illll  1 91:1" 1 9!l3 1 'J I:S 4  1 9 8 5  

1 9 1S6 1 'J IS 7  1 981S 1989 1 99 0  

1 9 9 1  1 .. .,.z l'il9.:l 1 ':1 9 4  1 99 5  

1 ':1 96 1 9'> 7  1 '>"d 1999 ,l(J()(' 

&DO W iS lT I:I.Jf Rt:PU' V t:NO uf DATA 

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

NIJHbtR u f  INPUT I>LUL K �  PROL tSSED C00400 

MJHI>I:R OF I.JuTPUT BLUo..KS Pl<uLI:: �StU C00400 t:NO LF JUt> 

�- -m�:.-.��- - - _ : _ _ _ _ _  - - -: _ _ _ _ _ - -�m _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  :�- : _ : _ - - -: - - -�- - - -j 
L __ - �- -- - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -J 
Figur e  2 8 .  SYSLST Output for TP-PR Sample Probl ems ( P art 2 o f  2 )  
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Assembl er 2 

Progr am Name i s  Z . AS2.  The Assembler 2 sampl e pro bl em generates numbers 
f rom 2 0 0 0  to 0 0 02 in des cending order and writes them on disk . To 
execute the Assemb le r  2 s ampl e pro blem, the following job control ca rds 
are n eeded : 

// JOB ASSE�B LE SAMPLE 2 
// OPT ION LINK , L IST, LOG, NOXREF 
// EXEC ASSEMBLY 

AS SEMBLER SOURCE DECK ( 23 cards ) 
/* 
// EXEC LNKEDT 
// PAUSE ASSGN SYS002  to SCRATCH PACK 
// AS SGN SYS0 0 2 , X ' cuu ' 
// VO L  SYS00 2 ,0UTF ILE 

Col .  5 4  Col.  1 '2 l r 

// DLAB ' SAMPLE PROBLEM FILE OF 2 0 0 0  RECORDS 1hhhhhh ' ,  C 
Col . 16  
0 0 01 , 66 06 0 , 6 6 0 8 0  I .  SA!YlPLE T EST 

// n' ENT 1 , 0 0 0 , 0 0 0 18 00 0 0 , 0 0 0 1 8 4 0 0 2 , ' hhhhhh ' , SYS0 02 

Note: Replace hhhhhh in the DLAB and XTF. NT cards wit h the volume s er ial 
number of t he disk pack . 

// EX EC 
/6 

SYSIOG output is s hown in Figur e 1 7 . 

The following list sumwari ze s  the SYSLST o utput shown i n  Figure 2 9 : 

• Job control ca rds 

• E xt ernal symtol dict ionary 

• S ource program listing 

• R el ocation dic tionary 

• Linkage editor storage map 

1 4 6  IBM S/ 3 6 0  DOS sys . G en .  an d Maint . 



II JUI:I A !> :> t l'. l:l l t  !>AI'1Pll: 2 II L P T l Lo� h  U N K , U ST r lUG , NU X R � f­
/ 1  f: X f:C A!>!>t:l'lbl Y 

-

� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

E X T I:RNAL S Y M ou L  L I CT li.JNAI<Y 
!> YMtlLL T YI' t:  li.J ADIJI< L I: N u T H  L u  l iJ  

P C  Gl OOOGOC 0 0 0 1 7C l .J GfLLLL I: I\ U <'  
l J bfULL.L !>0 O .i  G O O l ti C  OOC£ Ct. 

lLC 
ooooou 

GGOUOO 

000002 000GU.< 
UOOG l o  

uOOOlA 

vOOOll:: 

OOIJ0£4 

0 0 00 34 

"COOI:Il 

OOOOff 

O O O H o  

0 0 0 1 .2 0  

0 0 0 0 0 0  0L0 l 6 b  
uOG 1 70 O O C 1 7 1l  

-
- --

-

IJU!> A !> :> tMtlLt:l< 1 tS I 
Utl.Jtl.l LUIJI: AOUt<l AOUR 2 STHT :,uu.,Ct S T A T t:Mf:NT DOS CL 3-0 

G5bu 

4 10L & l H :  

4UU 0 70 0  

4l:._j() o l l 6  f-jj l 200tl b l lb CUUUd 
9of C  2001:: OOO OE 

"t630 llOl& 

4C"tL4C4U4C"t04(."t0 

4040404040404040 

5 B!:> b L .< U6 U I C 5 D 54L 5tbi:IC2Ljl..i.i0ol:.<L5 
LOOCC04b 

Pt<lfoH NUbl::i� 3 S TAiH U 
4 T I: !> T b t N  tlALK ll r O  LUAU T HI: BASE k l:. t.. I S I I: R .  
5 U S ! Nb * o il  

0 0 1 2 0 LA L l r !> AV tAK I::A 

00 10 0 O O l l o  
0 0 1 1 8  

OOOlA 

uPdli uU T t- l L I:  UPI:N T H i:.:  O U T P U T  F I Ll: .  

1 :;  L A  3 , £.:-0u bt l S T ART I N G  RI:LUR I..i VA L U E .  

1 o  NI: X T  l.VU J ,  .. HuJ C ON V I: R T  fHI: 1/ AL U I: Tu U I: C I HA L .  

1 7  U N P K  1 1 1 4 0 £ 1  0 1Jh 0  Ut. P AC K  l HE 1/ALU I: .  

l ll  U l  1 4 1 £ 1 r X 1 f 0 °  MASK T HE S l (;l\j b i T . 

1 \1  P u T  UU T f l LI: hR I TI: A R I:CORD UN IJ l S K .  

� 4  I:I C T  .i r N E X T  T tS T F u t<  T A SK COMP LE T E .  2 5  CLUSt: UUT f l L I:  C U  .. St 1 Ht: U I SK F I L E .  

.i .i  tuJ k i: T URN TU THI: CONT RUL PkOGRAM. 

.it> UU T F- l l t  I.JTI-:>1.1 tl LKS I LE= . U , l uA R t: A l = A l  r l UAK I: A 2 �A-<: r T Y P E F LE:=UUT P U T , l ui{ I:(;=( 2 1 r R!:I.. FUkM=f l X UN fl r  Ul: 11 1 Ct = 23 1 1 85 !:>UHUOfU 
2 64 Al DC 2 .iL 0 0 
£ 6 ::>  A2 DC L ! (. 0  ' 

.2b6 Dloi U l.l!> U 
2o7 !>AVI:ARI:A 05 \I U  26b l:i�U TI:Sl bi::N 
� 6 'i  =(.' ��llUP t: N  ' 

2 7 U  = C ' $ $ tlC LU!> t 0  

� 7 1 =A ( IJUT F I L E I 

$"tb:> Ol 02 

� 4 6 5 0 1 0 3  

$"t65 0 1 04 

$465 0 1 0 5  

$46 5 0 1 0 6 

$465 0 1 0 7  

$ 4 6 5 0 1 0 8  

$465 0 1 09 

$465 0 1 1 0  

$46 5 0 1 1 1  

$465 0 1 1 .2  

$465 0 1 1 3  

$4o5 01 1 4  

$465 0 1 1 5  

(. �465 0 1 1 6  

$465 0 1 1 7  

$46 5 0 1 1 8  

$465 0 1 1 9  

$465 01 2 0  

$46 5 0 1 2 1  

$465 0 1 22 

$465 0 1 2 3  

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

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  j 

Figur e 2 9 .  SYSLST Output f or Assembler (AS2) Sample Probl ems 
( Part 1 of 2 )  
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

R t: l OCAT i uN O I CT IONARY 

POS . I O R t l . I O  flAGS AOURf: SS 

0 1 0 1  o c  0 0 0 0 1 0  

0 1  0 1 oc 000040 

01 01 oc 000050 

01 02 18 00005 9  

0 1  0 1  08 000071 

0 1  0 1  oc 000074 

01 0 1 oc OOOOAO 

01 0 1 oc OOOOA8 

01 01 08 000081 

01 0 1  08 0000£:19 

0 1  0 1  08 OOOOC1 

01 01 08 OOOOC9 

0 1  0 1  08 000001 

0 1  0 1 08 000009 

01 0 1  08 OOOOE 1 

J 

0 1 0 1  oc 00017 8 

hO STA T EHEhTS FLAGGED 1N T Hl S ASSEHBL Y 

- - -
- -
- - -

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

II EXEC i.HKEOT 

- - ---
- - -

- -

r- - - - - - - - - - - - - - - - - - - - --

JOil ASSEHW.. f: D I SK LlNKAGE EDI TOR DIAGNOST I C  Of INPUT 

-"TIOH Tlllr.EH MAP 
L I ST ENTRY 

- -

PHASE XFR-AD LOCORE HlCORE DSK-AO ESD TYPE LABEL LOAOEO REL-FR 

PHASE-• 002000 002000 002388 22 1 2 CSECT 

I I  PAUSE �I A:.SGN SYS002 TO SCRATCH PACK II A.SSGN SltS002 o X 1 29 1 '  II VOL SYS002oOUTf l LE 

CSECT 

•oo2ooo 002000 

IJGFOZZZ 002180 002000 

II Ol.AB 1 SAMPl.E PROBLEM FILE OF 2000 RECORDS 1 11 1 1 1 1 ' , C: 
0001 o 66080o660BO, 1 SAMPLE TEST 1 II X TENT 1 o 000o 000180000o000184002, 1 1 1 1 1 1 1 1 ,SYS002 II EXEC 

Figur e 2 9 .  SYSLST O ut put f or A s s e m b l e r  0 \S 2 }  Sampl e Pro bl E:'Ins 
( Pa rt 2 of 2 }  

1 4 8  IB M S/3 60 DOS Sys . Ge n.  a nd Mai nt .  
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Dis k Sort/Me rge 

Program N ame is Z . SM 2 .  T he disk sort/merge sample problem rearranges i n  
a scen ding sequence the nurobers generated by t h e  Ass embl er 2 probl em .  To 
execute t he disk s ort/merge sampl e problem the f ol lowi ng job control 
cards are needed : 

// JOB DSORT 
// PAUSE ASSGN SYS 00 2  AND SYS 0 0 4  to S CRATCH PACK 
// AS SGN SYS 0 0 2 ., X '  cuu ' 
// AS SGN SYS 004 , X ' cuu ' 
// VOL SYS0 0 2 , FILEA 

Col . 5 4  Col . 7 2  J J 

// DLAB ' SAMPLE PROBLEM FILE OF 2 0 0 0  RECORDS 1hhhhhh ' ,  C 
Col . 16  
0 0 01 , 6 6 08 0 , 6 6 08 0 , '  SAMPLE TEST ' 

// XTENT 1., 0 0 0 , 0 0 0 1 8 0 0 00 ,  0 0 0 1 8 4 0 0 2 , ' hhhhhh ' , SYS0 02 
// VOL SYS0 0 2 ., FILEW 
// DLAB ' SAMPLE PROBLEM WORK AREA FOR SORT RUN 1hhhhhh ' ,  C 

Col .  16  
0 001 , 6 6 08 0 , 6 6 08 0 , '  SAMPLE TEST ' , DA 

// XT ENT 1., 0 0 0 , 0 0 0 1 8 4 0 0 3 ,  0 0 0 1 8 6 0 0 5 ,  ' hhhhhh I , SYS 0 02 
// VO l.  SYS 0 0 4 ., FI I.EO 
// DLAB ' SORTED FILE OF 2 0 0 0  RECORDS FOR UTI LI TI ES l hhhhhh ' ,  C 

Col . 1 6  
0 0 0 1, 6 6 0 8 0 , 6 6 0 8 0 , ' SAMPLE TEST ' 

// XTENT 1 ,  0 0 0 , 0 0 01 8 0 0 0 0 , 0 0 01 8 4 0 0 2 ., ' hhhhhh ' , S Y2 0 0 4  

Note: Replace hhhhhh in the DLAB and XTENT cards wit h the volume s er ial 
numbe r of the disk pack. 

// EXEC D SORT 

/* 
/ f,  

S/ M  CONTROL CARDS ( 6 cards ) 

SYSIDG out put is shown in F igure 1 7 .  

The following list summari zes the SYSLST output s hown in Figure 3 0 :  

• J ob cont rol cards 

• s art cant rol cards 

• S or t  parameter s  

• c omput ed constants 

Dis k O perat ing System Sampl e Problems 1 4 9  



II J U B  lJSURT I I  PAUSE II A S ::.GN ::. VS002 AND SVS004 TO SCRATCH PA(.K 

I I  ASSGN S VS002 o X 1 2 9 1 1  I I  ASSI>Ill ::.VS004 o X 1 L \1 1 1  I I  V O L  S VS002 o f l LEA II ULAB 1 SAMPL I:  PRUiiLI:M F I L E  OF 2000 RECORDS 1 1 1 1 1 1 1 '  o 

0 0 0 1 o oo080 o 6601:10, 1 :.AMPlE T I: S T  1 II X T E N T  1 o O OOo 0001 BGOOOo 0001 84002 o 1 l l l l 1 1 1 o S VS002 II \lUI.. !> Y S C 0 2 o F 1 Ltlll II OLAB ' SAMPU: PRUI:ILEM IIIORK AREA FOR SORT RUN 1 1 1 1 1 1 1 1 o 

0 0 0 1 o 6oGli0 0 660B00 1 SAMPLE T E S T  1 0 0A I I  X T I:NT l o C OO, O C O l i:14003o 0 0 0 l llo005 o 1 1 1 1 1 1 1 1  1 S V S 002 II VOL S V S004 o F1U:O 

II DlAii 1 SGk T H J  F l ll :  OF 2000 RECORUS FOR U T ll l T I ES 1 1 1 1 1 1 1 1 o  
0 0 0 1 o b6080 1 66 0 8 0 1  1 SAMPLE T EST ' II X T E N T  1 o  0 0 0 ,  OOOl !s CO OO o 0001 84002 o 1  1 1 1 1 1 1 1  o SY S 0 04 II t:XEC uSURT 

7D6.H ** JOB OSURT ** ** * CONTROL CARD ll'lFURHATION *** 

*** LONTROL CARDS *** 

SuRT F l t:LDS= I 1 L o 4 o A i o FORMAT=B l o S l LE= 2000 

Rt:(.IJRD TYPE=F o L ENGTH= I l5 . , 1 5 1  

l NP F l L  BLKS l ll: = l l 5 o X I o i N PUT=D 

OUTFJL tiLKS I ZE = 7 5 o OUTPUT=D 

O P T l DN P I UN T o LABEL = I S o S I  

I:ND 

SORT F I ELD 0 1  I..UCA T J ON 0012 LENGTH 004 Sl:wUENCE A FORMAT Bl 

REt.OI<O TYPE: F IXEU Lt:NGTH 1 0015 LENGTH 2 NONE LENGTH 3 0 0 1 5  

I N P U T  llLOCK S I ZE 00015 TYPE f i XE D  

I NPUT F J L EA 

T Y P E  D ISK 

LAili:LS STO 

OUTPUT BLOCK S I Z E  00075 LAIIE L STO T Y P f.  D l  SK 

U P T HJNS SPt:C I F l EO 

LPT I ON O.l P R i N T  

LPT lON 02 :. TUH.Al.E 000 65536 

*** COMPU T E D  CONSTANTS *** 

10511 MAXIMUM f i L E  S I Z E  OOOOL4 1 0  

7 0 5 8 1  NUMilEI< UF F IL E II TRACKS SPI: C l f i ED 00023 

706 0 1  OUTPUT BLOCKS PER TRACK 26 

70611 SORTIMEH.GI: PROGRAM O R I G I N  O B 1 9 2  

71.. 651 3 6 1 5  M A X I M UM  83. 

7 D6 5 I  j615 MAXIMUM 8 1 .  

E O J  OSORT 

** 0 1 1 0 1 16 8  ** 

$45 00001 

$4500002 

$4500003 

$4500004 

$4500005 

$4500006 

F IL E S  1 S I Z E  00002000 

[ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ] 
Figur e 30 . S Y SL ST Output f or Di sk SOrt/Merge Sa mple Problems 

1 5 0  IBM S/ 3 6 0  DO S  Sys . G en .  an d rt;a int .  



D i sk- to - Pr in te r  Uti l i ty 

Pro gr am Name i s  z .  UTDK.PR1 . The di s k-t o- p ri nt e r ut i l it y s ampl e pro bl em 
lists t he num bers han dled by t h e  A s s embl er 2 a nd d i s k  s ort /me rg e sample 
p ro bl em s .  To e xec ute the di s k-t o- p ri nte r uti l i t y  samp l e  pro b l em , t h e  
f ol lowi ng j o t  cont ro l  car ds a r e  n eeded : 

// JO B DKPR 
// PAUS E ASSGN SYS0 0 4  TO SCRA1� H  PAC K 
// AS SG N  SYS 0 04 , X ' cuu ' 
// PAUS E ASSGN SYS 0 0 5  TO THE P R I NTE R 
// AS SG N  SYS OO S , X ' cuu '  
/ /  UP S! 0 0 0 0  
/ /  VO l  SYS 0 04 , UI N 

Co l .  54  Co l .  7 2 r f 

// OLAB ' SORTED F ILE O F  2 0 0 0  R ECORD �� FOR UTI LI TI ES l hhhhhh ' , C 
Co l .  1 6  
0 0 0 1, 6 6 0 8 0 , 6 6 0 8 0 , ' S AM PLE TES'r ' 

// XT ENT 1 , 0 0 0 , 0 0 0 1 8 0 0 0 0 , 0 0 0 1 8 4 0 0 2 ,  ' hhhhhh ' , S YS 0 04 

No te:  Repl a ce h h h h h h  in the DLAB a nd XT ENT c a rds wit h t he vo l um e  s er ia l  
number o f  t he d is k  pack . 

// EXEC DKPR 

/* 
/ &  

D- P CONTROL CARDS ( 2  cards ) 

SYS LO G  out put is s hown in F i gur e  1 7 . 

Th e f o l l o wi ng l i s t  s mn rr.a r i zes t h e  SYS LST out put s hown i n  F i gur e 3 1  

• J ob control ca rds 
• D is k-t o- pri nte r cont rol ca r rls 
• U ti l i ty pa ra me te r sta te me nt s  ( 10 li nes ) 
• N umbers 0 0 0 1- 2 0 0 0  ( 4 0 0  l in e s )  
• NUMBER OF I N PUT BlOCK S PROCESSED 0 0 0 4 0 0 
• N UMBER OF OUT PUT B LOC KS PRO CES S E D 0 0 0 4 0 0  
• E ND O F  J O B  

D i s k  Opt' r-d ti nq s ys te m  :.:1a n r-- h� P robl E.'ms 1 5 1  



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

J J JUll DKPR JJ PAU�t: JJ ASSGN S YS004 TO SCRATCH PACK JJ AS�GN S YS004 o X 1 L 9 1 1  J J  PAUSt I I  ASSGN S Y S005 T u  T H t:  I'RI NHR 

1 1  ASSGN svsoo 5 , X 1 00t: ' II U P S J  OQuO JJ VOL S Y:. C 04 o U 1 N  J J  u l A il  1 SURTt:D f l l E  l. f  2 0 0 0  RtCOROS f U R  U T ll l l l E S 1 1 1 1 1 1 1 ' , 

0001 1 66 0 1l 0 o 66080r 1 SAMPLE T E S T  I J I X T ENT 1 o 0 0 0 , 0001 800CO, 0 0 0 l ll4002 o 1 1 1 1 1 1 1 '  , S Y S004 I J t:Xt:C UI!.PR 

I J UDP Tl o ff oA=I 75, 75) o ll = l  1 .2 0 )  ,uc , S1 o P Y  l i  t:NO 

L l S K  Tu PR l oH U T l L l T Y  

INPuT R H .ORD U/IIGTH 0 0 7 5  

U U T P U T  R t: C U K D  U :NGT H 0 1 20 

I NI'UT BLGCK L EN I. T H  00075 

UUTPUT I:ILUI..K l i::NI.TH 00 120 

U U T P U T  LP T l ON P R I N T  LHARAC T ER 

2 INPUT ,2 OUTPUT AA t:AS ASS I GN E D  

R l: w l W  fORMAT F J X I: O  

T Y P E  L l S l  

S T A R  T I N!. KH.lJIU, NUHI:IER 00000001 INPUT D E V I C E  TYPE 2 3 H  

$46 1000 1 

$4610002 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
() 0 0 1  OCO.l 0003 0004 0005 

L006 0007 0 00 8  0009 0 0 1 0  

C O l i  0012 0013 0 0 1 4  0 0 1 5  

0 0 1 6  001 7 0 0 1 8  0 0 1 9  0 0 2 0  

002 1 0022 002.:l 0024 0025 

(;026 0027 0021:1 0029 0030 

C031 0032 0033 0034 0035 

0 0 3 6  003 7 OO.:lB 0039 0040 

0041 0042 0043 0044 0045 

0046 0047 0046 0049 0 0 5 0  

0 0 5 1  0052 0053 0 0 54 0 0 5 5  

0056 0057 0058 0059 0 0 6 0  

0061 0062. 0063 0064 0065 

0066 0067 006d 0069 0 0 7 0  OL7l C072 0 07 3  0 0 7 4  0 0 7 5  

(;0 16 0077 OC/ ll 0079 0 0 8 0  

0 0 8 1  008..<. 0 083 0084 0085 

001l6 00&7 OOBB 0089 0090 

0091 0092 0093 0094 0 0 9 5  

c o 9o 0097 0098 0099 0 100 

0 10 1  0 1 02 0 10.:l 0 1 0 4  (; 1 0 5  

0 1 0 o  0 1 0 7  0 1 0ll 0 1 09 0 1 1 0  

0 1 1 1  Oil£ 0 1 1 3  0 1 14 0 1 1 5  

0 1 1 6  0 1 1 7  0 1 1 8  0 1 1 9  0 1 2 0  

0 1 2 1  0 1 22 0 12.;1 0 1 <'4 0 1 2 5  

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

0 1 3 1  0132 0 13 3  0 1 34 0 13 5  

0 13 6  0 1 3 7  0 1 38 0 1 39 0140 

0141 0 1 42 0 143 0 1 44 0 1 4 5  

0 14o 0 14 7  0 148 0 1 49 0 1 5 0  

0 1 5 1  0 1 5 2  0 1 5.:l 0 1 54 0 15 5  

0 1 !'> 6  0 1 5 7  0 1 5 8  0 1 5 9  0 16 0  

0 1 6 1  0162 0 163 0 1 64 0 1 6 5  

0 166 0167 0 1 6!1 0 1 6 9  0 1 7 0  

0 1 7 1  0 1 72 0 1 73 0 1 74 0 1 7 !:>  

0 1 76 0 1 7 1  0 1 7 8  0 1 79 0 1 8 0  

0 1 8 1  0 1 !>2 0 1 B3 0 1 84 0 1 8 5  

1. 1 86 0 1 8 7  O liHl OlB9 0 19 0  

0 1 9 1  0 192 0 19 3  0 1 94 0 19 5  

0 196 0 1 9 7  0 198 0 1 9 9  0 2 0 0  

0 2 0 1  0202 0203 0 2 0 4  0205 

0206 0207 0208 0209 0 2 1 0  

02 1 1  0212 0213 0214 0 2 1 5  

0216 0217 0218 02 1 9  0220 

0221 0222 0223 0£24 0 2 2 5  

0 2 2 6  022 7 0228 0229 0230 

0231 0232 0233 023't 0235 

0236 0237 0 2 3 8  0 2 3 9  02't0 

021t1 0242 0243 0244 0245 

0246 0247 02't8 0249 0 2 5 0  

0251 OL5L 0253 0254 0 2 5 5  

0 2 5 6  025 7  0 258 0259 0260 

0261 0262 0263 0264 0265 

0266 0267 0266 0269 0270 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -� - - - - - - - - - - - - - - - - - -

Fig ur e  31 . SYSLST Output for DK-PR Samfle Probl ems ( P art 1 o f  2 )  
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r- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - -1 
11166 1 1l 6 7  1 1lol! 1<169 1 <1 7 0  

1 d 7 1  1 1; 72 1 87 .:l  1 11 7 4  1 87 5  

H > 7 o  J. i; 7 7  1 1l 7 ll  1 d 7 9  1 8 8 0  

1 8 8 1  1 <182 1 <18.:1 1 l! l!4 1 8 8 5  

1 <1 86 1 1ld 7  1 <18d 1 8 <1 9  1 8 9 G  

1 8 9 1  1 892 1 893 1894 11l95 

J. ll 9 6  1 <19 7  l ll 91l 1 8 9 9  1 9 0 v  

1 9 0 1  1 '>02 1 903 1<>04 1905 

1 9 u6 1 9 0 7  1 90<1 1909 1 9 1 0  

J. S l l  J. 9 L <  J. 9 13 1'7 14 1 9 1 5  

1 S l o  1 9 1 7  1 91 8  1 9 1 '>  1 9 2 0  

1 9 i l  1 922 1 9£3 1 9 24 1 9 2 5  

1 9 2 6  J. 9 2 7  1 92d 1 '7 .2 9  1 9 3 0  

1 9 . H  1 93 2  1 9.:13 1 >� 3 4  1 9 3 5  

1 9 .:16 1 93 7  1 93b 19 39 1940 

1 94 1  1942 1 943 1944 1 9 4 5  

1 "'46 1 947 1 948 1 9 49 1 9 5 0  

1 9 5 1  1 9!>2 1 9 53 1 9 54 1 9 5 5  

1 9 56 1 9 !> 7  1 95<1 1 >1 5 9  1 96 0  

1 '> 6 1  1 9 62 1 963 1>164 1965 

1 966 1 9 o 7  1 9ob 1 '7 69 1 9 7 0  

1 S 1 l  1 '> 7 2.  1 973 1 9 7 4  1 9 7 5  

1 9 76 1 9 7 7  1 978 1 '7 7 9  1 9 8 0  

1 9 8 1  1 982 1 983 1 9 8 4  1 9 8 5  

1 9116 1 'i l! 7  1 98b 1 9 89 1 9 9 0  

1 'i 9 l  1 \i \iL 1 993 1994 1 9 9 5  

1 9 96 1 9 9 7  1 998 1999 2000 

END Of DATA 

� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

NUI'Itl l::k U F  I NPJ T blOCKS PKL C I:: SS!:D 000400 llluHBI:k UF uuTPUT BLUt:KS PRGCI: S S t O  000400 

E:III U uF JU<I 

I:UJ OK P R  

[ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ] 
Figure 3 1 .  SYSLST OUtput for DK- PR Sample Problems (Part 2 o f  2) 
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Assembl er 3 

P rogram Name i s  Z . AS 3 .  The Ass embl er 3 sample problem generates numbers 
from 1 0 0  to 0 01 ,  i n  desce ndi ng order ,  and writes them on a data cell . 
T o  ex ecut e the Ass embl er 3 sampl e pioblem the following job control 
cards are needed : 

// JOB ASSEMBLE SAMPLE 3 
// OPTION LINK , LIST, LOG, NOXREF 
// EXEC ASSE MBLY 

AS SEMBLER SOURCE DECK ( 23 cards ) 
/* 
// EXEC LNKEDT 
// PAUSE ASSGN SYS 0 0 4  TO DATA CELL 
// AS SGN SYS 0 0 4 . X ' cuu' 
// VO L  SYS00 4,, 0UTFILE 
// DLAB ' SAMPLE PROBLEM FILE OF 1 0 0  RECORDS 

Col . 1 6  
0 0 01 , 6 6 08 0 , 6 6 08 0 ., '  SAMPLE TE ST ' 

// XT ENT 1 , 0 , 310 0 0 2 0 0 0 , 31 000101 9 , ' hhhhhh ' , SYS 0 0 4  

Col . 5 4  Col . 7 2  f l 

1hhhhhh ' , c 

Note:  Replace hhhhhh in the DLAB and XTENT cards with the volume se ria l 
number o f  the data ce ll . 

// PAUSE MOUNT CELL hhhhhh ON STATION 3 
// EXEC 
/ &  

SYSLOG output i s  shown i n  Figure 1 7 .  

The following li s t  summari zes the SYSLST output s hown i n  Figure 3 2 :  

• J ob cont rol cards 

• External symbol dicti onary 

• Source program li sti ng 

• Relocation dictionary 

• L inkage editor s torage map 
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I I JlJII ASSf:MBLI: SAMPLE 3 I I uP I I GN L l NK , L l S T  w LObw NUMEf I I t:llE:C AS SEMtlL Y 

-
-

- - - - - - - -

SYMBGL T Y P E  I D  ADilR L ENGTH LO 

PC 01 000000 OOC 1 7C 

l.IGFO.Lll i:R 02 

lJGFO Zl.l :.o C3 O G 0 1 b C  G U 0 2 0i.. 

-
-

- - - - - - - - - -

DOS ASSEMIILi:K TI:ST 

- -
- -

l: X T E RNAL SYMBOL D I CT IONARY 

l D  

::--==::::_----

- - - - - - - - -

LOC OBJ E C T  CODE AOOK1 AUOR2 SHIT !:.OURCI: STATE:IIENT OOS C L 3-0 

000000 

000000 0580 

000002 

000002 4 1 00 8 1 1 E  

0000 16 'tl30 0064 

0 0 00 1A 41::3 0  8 J. l 6  

0000 1 t:  F 33 7  2001:1 

000024 96F O  2 0 01:: 

000034 4630 8 0 1 8  

1:1 1 16 OOOOti 

OOOOi:: 

OOOOE8 4040404040404040 

OOOOFF 4040404040404040 

000 1 1 8  

0 0 0 1 2 0  

000000 

00011>8 5851:1C20607C!>0540 

0 00 1 7 0  !II:I!>IIC2C303Uo t 2C !>  

G00 1 1 8  HOOG048 

0 0 1 2 0  

00064 

0 0 1 H l  

001 1 8  

OOO l A  

4 T I::STGEN 

5 

6 1 
1 5  

1 1>  NEXT 

17 

1 8  

1 9  

2 4  

2 3  

3 3  

P R I N T  NUGt:N 

START 0 

llALR 6 , 0  

U!> I NG * • 8  

LA l 3 w S A\I E AR I: A  

O P E N  OUT F- I L E 

LA 3 , 1 0 0  

C liO 3 t ll11110 
IJNPK l l l 4 w 2 l w 0 1o10 

O l  14( Z l w X  1 F O '  

P\JT IJUT f l lE 
BCT 3 w N EXT 

LLIJSI: OUT F I L I:: 

EOJ 

LUAU THE: BASE REG I STI: R .  

O P EN T H E  O U T P U T  F I L E .  

GE T S T ART I N G  R ECORD VALUE . 

CONVERT T hE 1/ AL U E  T i.J  D E C I MA L .  

UNPACK T HE VALUE . 

MASK T HE !> I GN B I T. 

WR I TE A R ECORD ON THE DATA C E L L .  

T i: S T  F O R  T A SK COMPLE TE: .  

C l O St THE D A T A  C El l  F i l l: .  

Ri:TURN T O  T HE CONTROL PROGRAM. 

3 6  OUT F I U :  DT F- SO BlKS I l i: = 2 -':l ,  I UARI:A1=A1t  I UAR E:A2=A 2 ,  T Y P E F LE =OUTPU T ,  IUR E G=  ( 2 l  , R E:C FURM=F I X UN B ,  O E: \1 1  CE= 232 l ,  1/E:R I F  Y = Y I: S  

8 5  SUMOOFO 

2 64 A1 uc 23C 1 I 
2 6 !>  A2 DC 23 C 1  I 
2 6 6  UiliD US 0 
2 6 7  SA\I EAR I:A US 9D 

2 6 d  E N Ll  T b l G E N  

2 6 9  = C '  $$dOPE: IIi 1 

2 7 0  = C 1 $ $ bCLUSi: 1 

2 1 1  = A ( LUH - l l t- 1 

$46 5 02 02 

$4650203 

$4650204 

$465 0205 

$465 0206 

$465 02 07 

$46502 08 

$465 0209 

$4!>5 02 1 0  

$465 0 2 1 1  

$46502 1 2  

$465 02 1 3  

$46502 1 4  

$465 02 1 5  

C $46502 1 6  

$46502 1 7  

$465 0 2 1 8  

$46 5 0 2 1 9  

$46 5 02 2 0  

$46 5 02 2 1  

$4650222 

$4650223 

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

R E L OCAT I ON 0 1  CT IUNAKY 

POS . H l  Rl: l . I D  FLAG� ADDRESS 

01 01 oc 000 0 1 0  

0 1  0 1  Of. 000040 

0 1  0 1  oc 0000!>0 

0 1  02 11:1 000059 

0 1  0 1  0 8  0000"11 

01 0 1  oc 000074 

01 01 oc OOOOAO 

01 01 oc OOOOA8 

01 01 0 8  000 05 1  

0 1  0 1  O tl  000089 

0 1  0 1  0 11  OOOOC 1 

0 1  0 1  0 8  OOOOC9 

01 01 08 00000 1 

01 01 01:1 OOOOD9 

01 01 08 OOOOE 1 

0 1  0 1  oc 0 0 0 1 7 8  I 
NO STATEMENTS FLAGGED 1111 T H I :.  A S S Ekt!L Y 

[ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -�����������---�-�-=�=-==_=_ �_ =_=_=_=_�_--=� � 
F igur e 3 2 . SYSL ST O utput f or Ass e mb l e r  ( AS 3 )  S ampl e Pro bl ems 

( Part 1 o f  2 )  
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r- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

I I  U EC LNKEOT 
--

r- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

J 0 8  ASSEMtllE DISK L J hKAGE EOJ TOR OJ AGNOST I C  Of INPUT 

ACTIOI\I T AK EN HAP 

U ST ENTRY 

-- -- - -

f- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

PHASE XfR-AD LOCORE HlCORE OSK-AO ESO TYPE L A B EL LOADED REL-fR 

PHASE*** 002000 002000 00238B 1 E  5 2 CSECT 002000 002000 

JJGfOZZZ 002180 002000 

-

II PAUS E II ASSION SYSOO't TO OATA (;Ell I I  ASSGN SYSOO't , A 1 29 2 1  I I  II O L  SYSOO't ,OUTf U . E  I I  O L A B  1 SAMPLE PROBLEM F I L E  Of 100 RECORDS 

0001 , 66080o66080o 1 SAMPLE T EST 1 I I  XTENT l , 0 , 3 1 0 00 1 000 o 3 10001019 o 1 1 1l l 1 1 1 o SYSOOit II PAUSE MOUNT CHL 1 1 1 1 1 1  ON STATION 3 I I E X E C  

EOJ ASSEMBLE 

CSECT 

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

1 1 1 1 1 1 1 '  I 

�---------------------------------------------------------------

Figur e 3 2 .  SYSLST Output f or Assembl er (AS3)  Samp le Problems 
( Part 2 of 2 )  
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Data Ce ll-to-P rint er 

P rogram Name is Z . UTDCPR1 . The data cell-to- pri nter sarr·ple p:nJblem 
1 ists the nwnbers t.hat the Asserobler 3 sampl e problem wrote on the data 
ce l L  T o  execute the data cel l-to- print e r  s ampl e p r o nl em t he fol lowing 
j ob c ont rol ca rds are needed : 

// JO E  DCPR 
/ / Ph USE ASSGN SYS 004  TO DATA CELL 
// AS SGN SYS0 0 4 , X ' cuu ' 
// PA USE ASSGN SYS OOS  TO THE PHINT ER 
// AS SGN SYSO O S , X ' cuu ' 
// UP SI 0 0 0 0  
// VO L  SYS0 0 4 , U IN 
/1 DLAB ' SAMPLE PROBLEM F ILE OF 10 0 HECORDS 

Col . 1 6  
0 0 0 1 , 6 6 0 8 0 , 6 6 0 9 0 , ' SAMPLE TEST I 

// XTENT 1 , 0 , 31 0 0 0 1 0 0 0 , 31 00 0 1 0 1 9 , ' hhhhhh' , SYS0 0 4  

Col . 5 4  Col . 7 2  l l 

1 hhhhhh ' , c 

Not e :  Re�lace hhhhhh in t h e  D LAB and XTE NT card s wi th the vo lume s e ria l 
n umber of the data ce ll. 

// EXEC DC PR 

I * 
/ i  

DC-P CONTROL CARDS ( 2  ca rds) 

SYS IOG o utput is shown i n  Figure 1 7 .  

Th e following l i st summar iz es t he SYSLST out put s hown i n  Fig ure 3 3 :  

• J ob cont rol cards 

• Data cell-to-pri nter control ca rds 

• Uti lity parameter statem ents ( 1 0  lines ) 

• Numter 0 10 0- 0 0 0 1  ( 10 0  l ines ) 

• N UMBER OF INPUT BLOCK S PROCE SSED 0 0 0 1 0 0  

• NUMBER OF OUTPUT BLOCKS PROCESS ED 0 0 0 10 0  

• END O F  JOB 
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I I Juo ll�Pk I I PAu!>E I I  A.>SI>N !> YS004 Tv UATA doLL II A.SS!illl .S Y:.v04 , X 1 2 9� '  I I PAUSt I I  A.S .>IiN .S Y!>OU:. H.J THE P R l N T t: k  I I  A.S.S&N S Y S O&...:. , X 1 UOE 1 

11 UP-> 1 c a o o  II V O L  S Y S004 , U 1 N  I I  OLAB ' SAMPLE P R O B L E M  F i l E  OF 1 00 RECORUS 
0 00 1 , 66080 , 66080 , ' SAMPLE T E .S  T 1 I I XTI:NT 1 o 0 o 3 1 0 00 1 0 00 , 3 1 0 0 01 0 1 9 o  1 1 1 1 1 1 1 1 ,  SYS004 I I tXEC uCPR 

II lJMP 1 L o l'r o A= I l !> , l ? l , tl= ( l 20 l , !l l o P Y  I I  I:ND 
UATA CELL TO PRJNT U T i l i T Y  

I NPUT RECORU L EN&TH 00 1 5  

OUTPUT RECORD l EN uT H  0 12 0  

J NPUT BlOCK L ENGTH 0 00 1 5  

uuTPUT BLOCK L ENGTH 00 120 

OUTPUT CPUON P R I NT CHAKAC T E R  2 INPUT o 2  OUTP U T  AR EA!> ASS H iNI:IJ 

RI:CIJRu fORMAT f l X I:U 

T Y P E  L I ST .S T Ak l i NG RECuRU NUMtltk 00000001 I NPUT DEVI CE TYPE  2 321 

0 1 00 

CC99 
0 09b 

0 0 9 7  

0096 

0095 

0094 

0093 

0092 

0091 

0090 

0089 

0088 OCIH 
0 086 
0085 

0084 

0083 

0 0 8 2  

OOI H 

0080 

0079 

C C 7 11  

0017 

L 0 7 6  

0 0 7 5  

0 0 7 4  

0073 
O\J72 

0()71 
0070 

u069 

0068 

OC.67 

OOo6 OOt>!> 
OOo4 

0063 

o oo2 

c c .:. 1  

1 1 1 1 1 1 1 1 '  c 

.$46300 0 1 

$4o30002 

[ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ] 

Figure 3 3 .  SYSLST output fo r DC - PR sampl e Problems ( Pa rt 1 of 2 )  
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r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -1 

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

"-UMtH:R OF 1NPUT llllJCKS P�UCtSSI:O 000100 "-UIIili:K LF OUTPUT BLUCKS PRUCtSSEO COO lOO I:Nu LF JGI! 

� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

HlJ UCPk 

[ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ] 
Figur e 33 . SYSLST output for DC-PR Sample Problems ( Pa rt 2 of 2 )  
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A ssembler 4 

Pro gr am Name i s  z . AS4 . The As serobler 4 s ampl e  probl em gen erates number s 
f rorr. 20 0 0  t o  0 0 0 1  in des cending order and wri te s  them on tape a s  15 
chara cter unbloc ked records (1 1 bla nks f ollowed by 4 z oned digits , 
uns ig ned) . To ex ecut e the Ass embl er 4 sample problem the f ollowi ng j ob 
con tr ol card s are needed : 

// JO B ASSEMBLY SAMPLE 4 
// OPT ION L INK , L IST, LOG, NOXREF 
// EXEC ASSE MBLY 

As s errbler s ou rce deck ( 2 3 cards ) 
/* 
// EXEC INKEDT 
// PAUSE ASSGN SYS 0 0 2 TO A 9 TRACK TAPE D RIVE 
// AS SG N  SYS 0 02 . X ' cuu ' 
// Mr C  REW , SYS0 0 2  
/ /  EXEC 
/ &  

SYSIO G output i s  s hown in F igur e 1 7 . 

Th e  following l is t  summar iz es t he SYSLST output s hown in Figure 3 4 :  

• Job control cards 

• E xterna l symbol dicti ona ry 

• S ource program li sti ng 

• R elocation dic ti onary 

• L inkage editor s torage map 
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I I  JJB AS S t: Mtll Y S A MP l t  4 

II LlP T I UN L I N K , l i S T , L UG , r.G XK t f  

I I  E X EC A S S t:M B l  Y 

S Y MBUL T Y P E:  j[J ADOk U : NG T H  

P C  u 1  GvCOOO O C 0 1 2 C  

I J F Fl l l l  ER 02 

I J F F l l l l  so 03 000 l 3 C  OO O.d.l 2 

I: X T t K•�Al S YM blll O I C f  l U N A RY P AG E  LU 1 0  

-� 
-

� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - -- - - -- - - -

S M P L  DO S A S S I:: MtlU:: R T E S T  P AG E: 

L OG O B J E C T C. U O t:  ALOR l A D D R 2  S TM T  S O UR C t  S T A H ME N T  uos Cl 3- 1 0 1 / 0 1 / (; 1  

P R I NT Nllu i:N S46504u2 OOGOCC S T A RT Ll S46 50<t03 

000000 0 5 8 0  T E S T G E N  ilAL R 8 . o  L O A D  tl A S E R E G  $46 50404 

L.OG G C Z  U S I NG * • 8 $46 50405 

u0u0(,£ 4 1 LIO BOLt G (, G D G 6 L A  l :l , � A V I:.AR t A  $46 50406 

7 UPI: N UUT F I L l:  lJP t N  O U T P U T  F I L E $4650407 

C O u 0 1 o  4 1 30 G 7 DO L l. 7 D U 1 5  L A  3 . 2 U C C  GI: T S T A R  T l  NG R I: CO i W  V A L U E S46 5C..,QB 

Gu00 1 A 4t 3 li 8 C. C 6  G C OC !l 1 6  Nt X T  c vu 3 . u w o  CON V f-R T  VA L U E  T O  D E C . S465U4iJ'l 

0000 1 1:  F 3 3  7 <' U GB 8 0 C 6  OCG0tl CCGC8 1 7  U N P I\  1 1 1 " " ' '  .u .. o UNP A CK I T  $46504 1 0  

.,j(i () 2 4  'l 6 F O  2ullt L.OLUt: 1 8  U l  1 " 1  2 1  . x •  F ll '  MII S K S I GN B l  T .$46 5 04 1 1  

1 q P iJ l  UUH I U:: WR I T E � t C ORD ON T A P E:  S4o 5 0 4 1 2  

OGGO 3 4  4 6 3 0  8 0 1 8  O C C  1 A  2 4  B C T  3 , N I: X T  T t: � T F UK T 4 S K  C O M P LI : T E  S46 5G4 1 3  

2 5  C L U S E  t J U T F  l l E:  C L O S E  TAPE F I l l:  $46 50 4 1 4  

3 3  I: O J  R E T U R N  T U  C U NT R O L PRUGR AM $46 5 (; '• 1 5  

3 6  O U T f  I L t  LJ T F MT t1 LK S I l l: =  1 B o U t V A DDR= �y 5002 , F I L AB L = NG , W A R t  A1 �A 1 ,  X $46 5 0 4 1 6  

I OA k t  A<' = A £ ,  IIJR 1:: G= ( £ I ,  TY P E F L E  =OU T P U T  S46 5U4 1 7  

o 7  M f M OD R � C  F OR M = F  I X UNtl S46 5G 4 1 8  OO OG 'l E: 40 404G4L40404040 2 9 5  A1 DC 
.
1 8C I $46 5 0 4 1 9  

0 0 0 0 8 0  40<tu4U4040404u40 2. 9 6  A 2  DC 1 tlC '  I $4650420 

OOOJC 8 2 9 7  DWD us 0 $46 5042 1 uuLODO 2 9 8  S A V t A R t: A  us 9 0  $4650422 GOCOOO 2 9 9  E:NO H S  T G E N  S46 50423 ooo 11 a 5 t1 5 B C 2 0 o07C 5 0 5 4 0  3 0 0  = C '  S i tiU P E N  G O O  1 2 0  5 tl 5 B C 2 C 30306E2C 5 30 1 = L 1  $ $ !!C L O S E '  

00l l 2 8  OC OOOU4B 302 = A ( UUTF l l E: I  

R E: L OC A T  I u N  D I C T  l UN AR Y PA G E 

PO S . I U R H . J D F L AG S  ADDR E S S  

0 1  0 1  oc u 0Q 0 1 0  O l  0 1  oc 000040 

01 0 1  oc (j (; (; 0 5 0  

0 1  0 <'  1 8  0 G u 0 5 9  

0 1  G 1  0 8  O C C G 6 0  01 0 1  0 8  0 0 C 0 8 1  

0 1 0 1  oc O C 0 0 8 8  01  C 1  o c  O G U 0 8 (.  

0 1  C 1  oc G IJ C 0 94 

0 1  0 1  oc GOG 1 2 8  

_j NO S T A T E M E N f S  F l A GuE D IN THI S A S St' M B L Y  

L 

II E X EC LNK E O T  

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

[ _ _  --- - - --------- ------- -- ------ - ----- ------------- -- ---- ---=-] 
Fig ur e  3 4 . SYSLST Output f or Assembl er (AS 4 )  S�rnple Problems 

( Part 1 of 2 )  
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

JOB A S S E MB L Y  D l SI\ L I NKAGI: t O I T uR DI AGNUST H .  uF I N PUT 
AC T I ON T A K E N  HAP 
L I S T  E N T R Y  

0 1 / 0 1 / 0 1  PHA S E  XFR-AO LOCLRE Hl CORE OSK-AO E SU TYP E l A B I:l 

P >i A S E *** OC. 280G vtl800 OOlC O l  2 6  Ob 2 t SI::C T  

LOAUI:O R I::L - F R  

C SE C T  l J F f l l l l  t u.2 '1 3 C  002800 
-

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

I I  P A u S E  A S SGN S Y S00 2 TO A 'I TR ACK T A P E  DR I VE II A S SGN S Y SO C. 2 , X ' 28 2 ' 

II HTC R E W ,  S Y S0 0 2  

I I  EXEC 

-

� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --

EOJ A S S E H BL Y 

L- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -�- - - - - - - - - - - - - - - - - - - -� 
Figure 3 4  .. SYSLST Output for Ass embler ( AS4 ) Sample P robl ems 

( Part 2 o f  2) 
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Tape and Dis k Sort/Merge -- 2 4 0 0  Appl ication 

P rogram Name is Z . SM4 . T he Tape a nd Dis k Sort/Merge s ampl e probl em 
rearr anges in ascending sequen ce t he r ecords produced by the Assemb le r  4 
program and write s  them on a nother ta pe , five records per blo ck . To 
exerute t he Tape and D isk Sort/Mer ge sample problem the followi ng job 
contr ol card s are needed : 

// JOB SORT 2 4 0 0  
// PAUSE ASSGN SYS 0 0 2  'ID SAME DRIVE A S  PREVIOUS JOB 
// PAUSE ASSGN SYS 001 , SYS 00 3 , SYS00 4 , SYS0 0 5  TO DIFF TAPES 
// AS SGN SYS00 1 , X ' cuu •  
// AS SGN sYs 002 , x• cuu • 
// AS SGN SYS0 0 3 , X' cuu ' 
// AS SGN SYS 0 0 4 ,, X ' cuu • 
// AS SGN SYS0 0 5 , X '  cuu ' 
/ /  TL BL SORTOUT , , 6 4 /0 0 1  
/ /  TLBL SCRTIN1 , , 6 4/ 001 
// TL BL SORTWK 1 ., , 6 4/ 00 1  
// TLBL SORTWK2 , , 6 4/001 
// TLBL SORTWK 3 , , 6 4/ 0 0 1  
/ /  IB LTYP TAPE 
// EX EC SORT 

so rt/merge control cards (6 cards> 
/ f.  

SYSI.OG out put i s  shown in Figur e 17 . 

Th e  following list summari zes the SYSLST output s hown in Figure 3 5 .  

• Job control ca rd s 

• Sor t  control cards 

• S or t  parameter s 

• Computed constants 

D isk Operati ng system Sample P roblems 1 63 



II - �� ����--:�����,��,-.�-,�-���.�,- �,-�,�-��,� ��,- ------- - - - - - ------------------- - - - -----------I 1 1  P A L. � t  A .;) ::>uN S Y � u (., .�. . ::)Y S, n }..:;:. , � Y S 0 u <+ , !:t )' S0u5 l u  Ul t f T AP t S  I I  .:. S Sb N  S Y S (: L l . X ' 2 1:S o '  I I  A S �GN ) Y S C �, .Z , X ' L 8 2 ' 

II A � SGN S Y S 0 0 -'l , X ' Z b 7 ' 

II A S SGN S Y SC..0 4 , X ' 2 8 4 '  

I I  A S SGN S Y S0 0 5 , X ' 2 8 5 '  

I I  T L t;L SUR T O U T , o o 4 1 0 0 1  

I I  Tlill.. S O K T I N l , , o4 1 J O l 

I I  T L B L  S O R h i K l ,  , 6 4 1 0 0 1  

I I  T L RL SOR T � K 2 , 6 4 I C.. O l  

I I T U ll Suk T WK 3 ,  , o4 1 0 0  1 

II L tl L T Y P  T A P �  
I I  i: X � C  S O K T  
lJU v l  I � �  j I f ,j �..;v t  7,�, J l  7 0 0 u l  7 u 0 0  I 
70 5 0 1  7 U ':> l l  
1 C ':> 2 1  

7 0 0 1 I 

JL ·K I f liKMAT = b l  , t  l t t J � = (  ! L. ,. 4 , A I  t WU r< K. := _j  
" C L L· i"( ;)  T Y P f_ :-: f- t t.. lt, :_.. l rt ::  i tj  

uf-' T I GI\4 P k i N l = A L l • L ...., d c L = l u , 0 , ;J j  

I N  Pi- l l  1/ G l lJM i: = l , B LK. S l i  t = l H  OUl F l L ti L K S l Z t: = 90 END 
N M A X = G 0 1 l 4 4 8 7 o  

B =  QCuOU999l  
G =  G O O u L 6v4 l 

F HA S E  0 � N D , NO O E T E C H O  t k R O R S  

i,.o3v \...'0 l  !.� <:L�C � 02 S-t O .. h .. � v ]  $41 b.;l,(,4 
h 8 3 0 L 0 5  

S 4 8 30 G v6 

-----==-�====�========�====�==�==============�==�==============�======�====�-� 

- - - - - - - - - - - - - - � - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

�----- - ------- -- - - -- --------------------------------------------- -- ----------� F igur e 3 5 .  SYSLST Output f or Ta pe a nd D i s k  Sort /Merge S ampl e Pro hl em 
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Tape-to- Print er Ut il ity 

P rogram Name is Z . UTTPPR2 . The Ta pe-t o-Print er Ut il ity s ampl e probl em 
lists t he numbers handl ed by t he Assembler 4 and tape a nd di s k  
sor t/merge ( 2 4 0 0  a pp lica ti on) sample programs . To ex ecut e the tape to 
pri nt er ut ility s ampl e probl em, the fol lowing job control cards a re 
n eede d :  

/ /  JOB TPPR 2 4 0 0  TO PRINTER 
// PAUSE ASSGN SYS 0 0 4  TO SYS001 OF PREVIOUS JOB 
// AS SGN SYS 0 0 4 , X ' cuu '  
/ /  PAUS E ASSGN SYS00 5 TO THE PRINTER 
// AS SGN SYS 005 . X ' cuu' 
// UP SI 1 0 0 0  
/ /  BXEC TPPR 

Ta pe-t o- print er ut il ity control cards ( 2  card s)  
/* 
/ &  

The u ser must reply IT IS EOF t o  the logged mess age by ent ering � 
( alte rnat e code 5 )  from t he IBM 1 0 5 2  pr inter-keyboard . 

SYSID G output is s hown in Figure 1 7 . 

Th e  following l ist summar i z es the SYSLST o utput s hown i n  Figure 3 6 :  

• Job control cards 

• Tap e-to-printer control cards 

• U tility parame ter statements ( 1 1  li nes > 

• N unbers 0 0 01 -2 0 0 0  ( 4 0 0  li nes>  

• IS IT EOF 

• R EPLY Y ( @ is not printed )  

• END OF DATA 

• NUMBER OF INPUT B LOCKS PROCESSED 0 0 0 4 0 0  

• N UMBER OF OUTPUT BLOCKS PROCESSED 0 0 0 4 0 0  

• E ND  OF JOB 

Disk Opera ti ng Sys tem Sample P roblems 1 65 



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

II J O B  TP PR 2400 Tu PR I NTEK 

I I  P A IJ S E  A S SGN' S Y Su04 TO S YS 0 0 1  OF P R � V E O U S  JOB 

I I  A S SGN S Y S00 4 o X 1 2 B 6 '  

I I  P A U S E  AS SGN S Y $ 0 0 5  TO T H E  P K I  N T E R  

I I  A S S GN S Y S 0 0 5 , X ' 00 E '  

I I  UP S I  1 0 0 0  

I I  E X E C T P P R  

I I  U T P  T L , F F , A = ( 9C , 90 i o B= (  14 4 l . I R o OC , S 1 o P Y 

II END 

T A P E TO PR I NT LIT I L I T Y  

I NP U T  RECORD L EN G T H  0 0 90 

O U T P U T  RECOii.D L ENGTH 0 144 

I NP U T  BLOCK L ENGTH O O C 90 

O U T P U T  B L O C K  L ENGTH 0 0 144 

I NP UT U P T I U N  R E W I ND 

O U T P U T  OP T I ON P R I NT C H A R A C T E R  

2 I N P U T , 2  OUTPUT ARE A S  A S S I GN I: D  

R E CUKIJ F O R M A T  F I X E D  

T Y P E  L I S T  

S T A ll.  l i N G  R E CORD NUM B E R  O C C O C 0 0 1  

S4630 1 0 1  

s.t.o:ie l 0 2  

-
-

r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

0 0 0 1  0 0 0 2  0 0 0 3  0004 0005 

0006 0007 0(.08 0009 0 0 1 0  

00 1 1  0 0 1 2  00 1 3  0 0 1 4  0 0 1 5  

0 0 1 6  0 0 1 7  0 0 1 8  0 0 1 9  0020 

0021 0022 uo23 0024 0 0 2 5  

0 0 2 6  0 0 2 7  0 0 2 8  0 0 2 9  0 0 3 0  

0031 0 0 3 2  0 0 3 3  0 0 3 4  0 0 3 5 

0036 0037 0038 0039 0040 

004 1 0042 0043 0044 0045 

0046 0 0 4 7  0048 0049 0 0 5 0  

00 5 1  0 0 5 2  0 0 5 3  0 0 5 4  0 0 5 5  

0 0 5 6  0 0 5 7  0 0 5 8  1.) 0 5 9  0060 

0 0 6 1  0 06 2  0 0 6 3  0 0 6 4  0 0 6 5  

0066 0 06 7  0068 0069 0070 

0 0 7 1  0 0 7 2  0 0 7 3  O ll 74 0 0 7 5  

0 0 76 G l.l 7 7  (1 0 7 8  0079 0 0 8 0  

0 0 8 1  C 0 8 2  0 0 8 3  0 084 0085 

0 0 8 6  0 0 8 7  0 0 8 8  0 0 8 9  0090 

O U 9 1  0(.92 0093 0094 009 5  

00'16 Ci 0 '1 7  0098 00'19 G 100 

0 10 1  0 1 02 0 1 0 3  0 10 4  0 1 0 5  

0 1 0 6  0 1 0 7  0 1 0 8  0 10 9  u u o  

0 1 1 1  G 1 1 2  0 1 1 3  0 1 1 4  0 1 1 5  

0 1 1 6  0 1 1 7  0 1 1 8  0 1 19 0 12 0  

0 1 2 1  0 1 2 2  0 1 23 0 1 24 0 1 2 5  

0 1 26 0 1 2 7  0 1 2 8  0 1 29 0 13 0  

0 1 3 1  0 1 3 2  0 1 3 3  0 13 4  0 1 3 5  

0 1 36 0 1 3 7  0 1 3 8  0 139 0 1 40 

0 1 4 1  0 1 4 2  0 14 3  0 144 0 1 4 5  

0 1 46 0 1 47 0 1 48 0 149 0 1 5 0  

0 1 5 1  0 1 5 2 0 1 5 3  0 1 5 4  0 1 5 5  

0 1 56 0 1 57 0 1 5 8  0 1 5 9  0 160 

0 16 1  0 1 6 2  0 1 63 0 164 0 16 5  

0 1 66 0 1 6 7  0 1 6 8  0 16 9  0 1 70 

0 1 7 1  0 1 7 2  0 1 7 3  0 174 0 1 7 5  

0 1 7 6  0 1 7 7  0 1 7 8  0 179 0 1 80 

0 1 8 1  C 1 82 0 1 8 3  0 1 84 0 1 8 5  

0 1 86 G 1 8 7  0 1 88 0 1 89 0 190 

0 19 1  0 1 9 2 0 1 93 0 19 4  0 1 9 5  

0 1 96 0 1 9 7  0 1 9 8  0 199 0200 

0201 0202 0 2 0 3  0 2 0 4  0 20 5  

0 20 6  0 2 0 7  0 2 0 8  0209 0 2 1 0  

02 1 1  0 2 1 2  0 2 1 3  0 2 1 4  0 2 1 5  

0 2 1 6  0 2 1 7  0 2 1 8  0 2 19 0 2 2 0  

0 2 2 1  0 2 2 2  0 2 2 3  0 2 24 0 22 5  

0226 0227 0 2 2 8  0 2 2 9  0 230 

0 2 3 1  0232 0 2 33 0234 0 2 3 5  

0 2 36 0 2 3 7  0 2 3 8  0 2 3 9  0 240 

0 2 4 1  0 2 42 0 2 4 3  0244 0 2 4 5  

0246 0247 0248 0249 0 2 5 0  

0 2 5 1  0 2 5 2  0 2 5 3  0 2 54 0 2 5 5  

0 2 56 0 2 57 0 2 5 8  0 2 5 9  0260 

0261 0262 0263 0264 0 26 5  

0 266 0 26 7  0 2 6 8  0 269 (;270 

0 2 7 1  0 2 7 2  0 2 7 3  0 2 7 4  0 2 7 5  

0 2 76 0 2 7 7  0 2 7 8  0 279 0280 

P A G E  1 

�--------- ·�-----------------------------------------------------------------� 
F ig ur e 3 6 . SYSLST O utput f or Tape-to-Pri nter Sample Probl ems 

( Part 1 of 4 )  
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0 2 8 1  0.282 0.283 0 2 84 0 2 8 5  
0 2 86 (; 2 8 7  0 .2 8 8  U .2 8 9  C 2 9 0  
0 2 9 1  0 2 9 .2  0 2 93 0294 (; 2 9 5  
0296 0.297 u .2 9 8  0 299 0 30 0  

�· --�J 
0 5 36 0 5 3 7  0 53 8  0 53 9  0 540 

0 5 4 1  C 542 0 5 43 0 544 0 54 5  

0 546 0547 0 54 8  0 549 0 5 5 0  

05 5 1  C 5 5 2  0 5 5 3  0 554 0 5 5 5  

0 5 5 6  G 5 5 7  0 5 5 8  0 5 5 9  0 56 (;  

P A G E  2 

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

0 56 1  

0 566 

0 5 7 1 n •i2•  
o8i6 

0 8 2 1  

0 8 26 

0 8 3 1  

0 8 3 6  

P A G E  3 

0 8 4 1  

0846 

0 8 5 1  
no"-" 

1 10 1  

1 1 06 

1 1 1 1  

1 1 1 6 

P A G E  4 

Figur e  3 6 .  

0 562 0 563 0 564 0 5 6 5  

0 56 7  0 5 6 8  0 5 6 9  0 5 7 0  

0 5 7 2  0 57 3  0 5 74 1.. 5 7 5  .LS.:Z.:L __D_!i7 8  057_2. ll 'iAil 
v v • L  v u �  -vv • ·  VD & J  
<. 8 1 7  0 8 1 8  0 8 1 9  0 8 2 0  

0 8 2 2  0 8 .2 3  0824 C 8 2 5  

0 8 2 7  O d 2 8  0 8 .2 9  0 8 3 0  

0 8 3 2  0 8 3 3  0 834 0 8 3 5  

C 8 3 7  0 8 3 8  0 8 3 9  0840 

C 842 0843 0844 0845 

0 84 7  0 84 8  0849 0 8 5 0  

0 8 5 2  0 8 5 3  0 8 54 0 8 5 5  
� � D  

1 1 0 2  1 1 03 1 1 04 1 1 0 5  

1 1 0 7  1 1 0 8  1 10 9  1 1 1 0 

1 1 1 2  1 1 13 1 1 1 4  1 1 1 5  

1 1 1 7  1 1 1 8 1 1 1 9  1 1 2 0  

SYSLST Output for Tape -to-Pri nter Sample P robl ems 
( P a rt 2 of 4 )  

-
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1 1 2 1  
1 1 26 

1 1 3 1  

1 3 7 1  

1 3 76 

1 3 8 1  

1 3 86 

1 3 9 1  

1 396 

P A G E  

1 4 0 1  

1406 

1 4 1 1 

� . .  

1 6 56 

166 1 

1666 

1 6 7 1  

1 6 76 

P A G E  6 

1 6 8 1  

1686 
1691 

1696 11..0.1. 
1946 

1 9 5 1  
1 9 56 PAGE 7 

Figure 3 6 . 

1 1 2 2  1 1 2 3  1 1 24 1 1 2 5  
1 1 2 7  1 1 2 8  1 12 9  1 1 30 
1 13 2  1 1 3 'i  1 1 34 1 1 3 5  

---- · - · ""'  
1 3 72 1 3 7 3 1 3 74 1 37 5  
1 3 7 7  1 37 8  1 379 1 380 
1 3 82 1 38 3  1 384 1 385 
1 3 87 1 3 8 8  1 389 1 39G 
1 3 9 2  1 393 1 394 1 39 5  
1 3 9 7  1 398 1 399 1400 

1402 1403 1404 1405 
1407 1 40 8  1409 1 4 1 0  
1 4 1 2  1 4 1 3  1 4 1 4  1 4 1 5  

• u =  
1 658 1659 

T 
1 6 5 7  1 6 t. O  

1 6 6 2  1 6 6 3  1664 1 66 5  

1667 1 66 8  1669 1 6 7 0 

1 6 7 2  1 6 7 3  1674 1 67 5  

1 o 7 7  1 6 7 8  1679 1680 

1682 1 68 3  1684 1685 

1 6 8 7  1688 1 6 8 9  1 6 9 0  
1 6 9 2  1693 1694 1695 

1 6 9 7  1 6 9 8  ��:_ 1 700 L..2n? ...l.1.03 1 1n« 
1 9-t7 1948 1949 1950 

1 9 5 2  1 95 3  1 9 5 4  1 9 5 5  

1 9 5 7  1958 1959 1960 

SYSLST OUtput for Tape- to-Printer sample Prob lems 
(Part 3 of 4) 
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1 9 6 1  
1 966 

1 9 7 1  

1 'l 76 

1�B 1 

1 9 B6 

1991 

1 996 

BC.O l U  I S  IT EO F 
R E P L Y  Y 

END OF D A T A  

P A G E  B 

1 'l6 2  
1 9 67 

1 9 7 2  

1 9 7 7  

1 9 B 2  

1 9 B 7  

1�92 

1 'l 'l 7  

1 963 
1 968 

1 97 3  

1 97 8  

1 9 B 3  

1 9 B 8  

1 9 9 3  

199B 

1 964 
1 96 9  

1 974 

1 979 

1 984 

1 9B 9  

1 994 

1999 

-

1 96 5  
1 9 7 0  

1 9 7 5  

1 9B O  

1 9B 5  

1 99(, 

1 99 5  

2 000 

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

NUM B E R  OF I NP U T  BLOC K S  PRGC E S S E D  000400 

NUMBER OF O U TPUT dLOC K S  PROC E S S I: D  OOC40C 

END O F  JOB 

EOJ T PP R  

�----- ------- - -- - - - - - - - - - - - - ------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - -- - - -- - - - - -� 
F igur e 3 6 .  SYSLST Output f or Ta pe-to-Pri nt er Sample Probl em 

( Part 4 o f  4 )  
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Assembl er 5 

Program Name i s  Z . AS5 . The Assembler 5 s ample probl em generates numbers 
f rom 20 0 0  to 0 001 in des cending order and writes them to a 2311 di sk 
stora ge device . To execute the Assembler 5 sample problem , the 
f ollowi ng jot control cards are needed : 

// JOB ASSEMBLY SAMPLE 5 
// OPTION LI NK, LIST, L.QG, NOXREF 
// EX EC  ASSEMBLY 

Assembler source deck ( 23 cards ) 

// EX� LNREDT 
// PAUSE ASSGN SYSOO 2 TO SCRATCH PACK 

I AS SG N  SYS002 , X'' cuu'' 
// 1.KJ L  SYS00 2,, OUTFILE 

Col .  54 Col. 7 2  � l 

// DLAB ' SAMPLE PROBLEM F ILE OF 200 0  RECORDS 1 hhhhhh' , X 
Col . 16  
000 1,, 66060 , 66080,  I SAMPLE TEST I 

// XTENT 1 ,, 0 00 , 0001 8 0000 ' 00018 4 00 2 ,  I hhhhhh' , SYS0 02 
// EX EC  
/' 

Note: Replace hhhhhh in the DLAB and XTENT cards wit h the volume s er ial 
number of t he disk paCk . 

SYS:OOG outp1t is s hown in Figure 17 . 

Foll owing i s  a summary of the SYSLST output s hown in Figure 37 : 

• Job control card s  

• E xternal symbol dicti onary 

• S ource program listi ng 

• Relocation dictionary 

• L inkage editor storage map 
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- - - - -- - - - - - -- -- - - - - - - - - - - - -- - - - - - - - - - -- - -- - - - - - - -- - --- - -- - - - - -- - - -- -- - - -- - - - -

I I  J O d  A S S EM B L Y  S A M P l t  5 I I  O P T I ON l i N K , l i S T , L OG , NO X R E: F  I I  E: X H. A S S E M BL Y 

--

� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --

S Y M B O l  T Y P E:  IO ADDR L E N G T H  lil I D  

P C  0 1  GOO OOC O C 0 1 7C 
I J G F O Z Z Z  E R  0 2  
I J G F O Z Z Z  S O  L3 0 0 0 1 8 u  C 0 0 2 0 2  

E: X T I:R N Al S Y M BOl D I C T I O "' A RY PAG E 

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

DDS A S S EM B l E R  T E S T  PAGE 

LOC O B J ECT cuDt: ADD R l  ADDR2 S T M T  SOU R C E  S T A T t M E NT DO S C l 3 - 1  08 1 1 0 1 6 8 

000000 

00(.0(. 0 0 5 80 

OuOC02 

C J C 0 0 2  4 1 00 8 l l E 

u000 1 6  4 1 30 u7oo 
OOCOolA 4E 30 8 1 1 6 

0000 1 E  F 3 3 7  2 t. OB 8 1 16 C.OOOil 
..,ouo24 9oFo 20 uE OOUO E: 
00\.034 4630 8 0 1 8  

uUOO E 8 40404u401t0404040 

OOu O F F  4040404040404040 

uOu l l 8  

000 1 2 0  ooooc,c 
0 0 0 1 6 8  5 B 5 B C 2 06 0 7 C 5 0 5 4 0  

000 1 7 0 5 tl 5BC203U3D61: 2 C 5  
000 1 78 00000048 

0 0 1 2 0  

O t. 7 D O  

0 0 1 1 8  

C C 1 1 8  

OC0 1 A  

4 T E S T G E N  

5 

6 

7 

1 5  
1 6  NE XT 
1 7  

1 8  
1 9  

2 4  

2 5  

3 3  

3 6  UUTF I U :  

86 

2 6 3  A 1  

264 A2 
265 UloiD 

2 6 6  S A V E A R E A  

2 6 7  

26 8 
2 6 9  

2 7 0  

P t U NT 

S T A RT 

B A L R  

US I NG  

L A  

OPE N 

L A  c vo 
UNPK 

0 1  

NOG I: N  

0 

B o O 
* • 8  U, S A V E AR E A  

O UT F  I l E  

3 , 2 0 0 0  
3 , o w o  

l l l 4 o 2 l , O w 0  

1 4( 2 1 o X 1 F 0 1  

OUT F i l E 

3 , N E X T  
O UT f l l E  

lOA D T H E  B A S E  R EG I S T E R .  

O P E N  T H E  O U T P U T  F I L E .  

G E T  S T A R T I N G  RECORD V Al U E . 

CON V E R T  T H t  V Al U E  TO DEC I MAl . 

UNP ACK T HE VA l U E .  

M A S K  T HE S I GN B I T .  

W R I TE A R ECORD O N  D I S K .  

T E S T  FOR T A SK COMPl E T E .  

C LO SE T H E  D I S K  F i lE .  

R E TURN TU THE C ON T ROl PROG R A M .  

PUT 

BCT 

CLOSE 

EOJ 

O T F SD B lK S  I Z E = 2 3 ,  I O A R EA l= A 1 , I O AR EA 2 = A 2 ,  T Y P E F L E =OUTP U T ,  
I OR t G = (  2 1  , R E C F O RM = F  J X (.Wij B ,  O E V  I C E = 2 3 1 1 

SOMODFO 

DC 2 3C ' ' 
DC 2 3C ' ' 

O S  D 

OS 9 0  
END T ES T G EN 

= C 1  SSBOPEN 1 

= C' S S BC LO S E 1  
= A( OUTF I L E I  

$46 5 0 50 2  

$46 5 0 503 

$46 5 0 504 

S4650505 

S4650506 

$46 5 0 5 0 7  

S 4 6 5 0 5 0 8  

S46 5 0 5 09 

S46 5 0 5 1 0  

S 46 5 0 5 l l  

S46 5 0 5 1 2  

$46 5 0 5 1 3  

$46 5 0 5 1 4  

S46 5 0 5 1 5  

C $46 5 0 5 1 6  

$46 5 0 5 17 

S46 5 0 5 1 8  

S46 5 0 5 1 9  

S46 5 0 5 2 0  

$46 5 0 5 2 1  

S46 5 0 5 2 2  

$46 5 0 5 2 3  

-

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

P OS . I O  

0 1  

0 1  

0 1  

0 1  

0 1  

0 1  

0 1  

0 1  

0 1  

0 1  

0 1  

0 1  

0 1  
0 1  

0 1  

0 1  

R El . I D f l AGS 

0 1  oc 
01 oc 
0 1  oc 
02 1 8  

0 1  0 8  

0 1  o c  
0 1  OC 

0 1  oc 
0 1  0 8  
0 1  0 8  
0 1  0 8  
0 1  0 8  
0 1  0 8  
0 1  0 8  

0 1  O il  

G 1  O C  

AUUR E S S  

0 0 0 0 1 0  

000040 

000050 

OOCC59 

01) 0 0 7 1  

000074 

00COAO 

OOOCA8 

00008 1 

000089 

O O O O C 1  

O u O O C 9  

0 0 0 0 0 1  

000009 

OOOOE 1 

C 0 0 1 7 8  

NO S T A T E M E N T S  fl AGGE D I N  TH I S  A S SEMBlY 

R E l OC A T ION D I C T I ONARY PAGE 

-�-- - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - -- - - - - -- -- -------� 
Fig ur e 3 7 . SYS LST Output f or Assembler ( AS S }  Sample P robl ems 

( P art 1 of 2 }  
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[_���������- - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - -- - - - - - - - -- - - - - - - - - -- - ---� 
� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

JOB A S S E M B L Y  08 1 10 1 6 8  D I S K L I NKAG E E D I TOR D I AGNOST I C  O F  I N PUT 

A C T I C. N  T A K E N  H A P  
L I S T  E N T R Y  

C 8 1 l C I68 P H A S E  X F R - A O  L O C O R t:  H I CORt O S K - A O  E SO T Y P E  LAB EL 

P H A SE*** OIJ2 8 0 0  O C. 2 8CO 002 B 8 1  2 8  06 2 C SE C T  

L OA D E D  R EL - F R  

0 0 2 8 0 0  0 0 2 8.::.0 

C SE C T  I JG F O Z Z Z  002980 002800 

� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --

II P A u S E A S SGN SY SOG 2 TO Sc RATCH P A C K  

I I  A S SGN SY S 0 0 2 , X ' 1 9 1 '  

I I  VOL S Y S0 0 2 , 0U T F 1 L E  

I I  D L A 8  ' SA M P L E  PROBL E M  f l l t:  Gf 2 00 0  RECORDS 1 1 9 1 1 9 1 ' •  

0001 , 66060 o 66 0 80 , ' SAMPLE T E S T  ' 

I I  X T E N T  1 ,  OOO , O OD1 80000, 0 0 0 1 84002 , ' 1 9 1 1 9 1 ' ,  S Y S0 0 2  

I I  E X E C  

r:-�������- --�---�--:--�----- - - - -:::-:-�-:---::::-�-�:-�-�-�--- -�-::�----:-----:J 
L- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - � - - - - - - - - - - - - -J 
F igur e 37.  SYSLST output f or Assembler ( ASS) Sample Probl ems 

( Part 2 of 2 )  
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Tape and Dis k Sort/Merge - - 2 311  AFplication 

P rogr am Name is z .  SM S .  T he tape an d di sk sor t/mergP. sa mp le p:r:oble111 
r earr ange s in a scend i ng sequence the records produ ced by t he Ass embl er 5 
program and writ es t hem back to a 2 31 1  disk s torage device . To execute 
the tap e  and di sk sort/me rge sample problem the following j o b  control 
cards a re needed : 

// JOB SORT 2 311 
// PAUSE ASSGN SYS 00 1 , SYS 00 2 , SYS 0 0 3  TO SC RATCH PACK 
// AS SGN SYS 0 01 , X ' cuu '  
// AS SGN SYS 0 0 2 , X ' cuu ' 
// AS SGN SYS 00 3 , X ' cuu ' 
// VO l  SYS 0 01 , SORTOUT 
// DLAB ' SORTED FILE O F  2 0 0 0  RECORDS FOR UTI LITI ES 

col . 1 6  
0 0 0 1, 6 6 0 8 0 , 6 6 0 8 0 '  SAMP LE TEST ' 

// XTENT 1 , 0 0 0 , 0 0 017 1 0 0 0 , 0 0 017 4 0 0 2 , ' hhhhhh ' , SYS 0 0 1  
/ /  VOL SYS0 0 2 , SORT IN1 
// DLAB ' SAMPLE PROBLEM F ILE OF 2 0 0 0  RECORDS 

Col . 1 6  
0 00 1 , 6 6 0 8 0 , 6 6 0 8 0 , ' SAMPlE TEST ' 

// XTENT 1 , 0 00 , 0 0 0 1 8 0 0 0 0 , 00 0 1 8 4 0 0 2 , ' hhhhhh' , SYS0 0 2  
// VO L  SYS0 0 3 ,  SORTWK 1 
// DLAB ' SAMPLE PROGRAM WORK AREA FOR SORT RUN 

Col . 16  
0 0 0 1 , 6 6 08 0 , 6 6 08 0 , '  SAMPLE TEST I 

// XT ENT 1 , 0 0 0 , 0 0 0 18 4 0 0 3 , 0 0 01 8 7 0 0 5 , ' hhhhhh ' , SYS0 03 
// EXEC SOHT 

So rt/ merge cont rol car ds ( 6  cards ) 
/& 

Col.  5 4  Col . 7 2  1 r--

l hhhhhh ' , X 

l hhhhhh ' , X 

lhhhhhh ' ,  X 

N ot e :  Replace hhhhh h i n  t he DLAB and X'l'E NT card s wi th the vo lume se ria l 
number of the disk pack. 

SYS LOG output is shown i n  Figure 17 . 

The following list suroma ri zes the SYSLST output s hown in F igur e 3 8 : 

• J ob control ca rds 

• s art cont rol cards 

• S ort paramet ers 

• C cmput ed const ants 

D is k Opera t i ng Sys tem Sample Pro bl ems 1 7 3  



I I  J O �  �UR T .2 3 ! 1  

I I  P A L S E  A S SG!Io S Y S00 1 , S Y S 0 0 2 , S Y S Ci 0 3  l U  S C R A T C H  P A C K  

I I  A S SG N  S Y S O O l , X 1 1 9 1 1  

I I  A S SGN S Y S 0 0 2 , X 1 1 9 1 1  

I I  AS SGN S Y S Ci l.d , X 1 1 9 1 1  

I I  1/ U L  S Y S00 1 , SORTOUT 

I I  UL At; 1 SO R Ti : U F i l E  OF 2 0 0Ci R E C OR D S  FU!< U T I L I T I E S 1 1 9 1 1 9 1 1 ,  

0 G 0 1 , 6 b 0 8 G , b6 G 8 0 , 1  S A M P U  T E S T  1 

I I  X T E N T  1 , 00G , O OU 1 7 l 00 0 , C. G Ci 1 7 4 0 0 2 , 1 1 9 l l 9 l 1 , S Y S00 1 

II 1/0 L S Y S0 0 2 . SO R T I N 1  

I I  DL A B  1 S A M P U :  PROBU : M  F l l t  UF 2 0 0 0  R ECORDS 1 1 9 1 1 9 1 1 ,  

Ci 0 0 1 . 6 b C 8 0 , ob L 8 0 , 1 S A M P L E  T i:S T 1 

II X T EN T  1 , QGL . 0 0( d 8 0 0 Ci 0 , 0 0 C 1 b 4 Ci u 2 . 1 l 9 l l 9 1 1 , S Y S O C 2  

I I  1/ 0 l  S Y S Ci 03 , SO K T W K 1  

I I  D l A B  1 SA M P U :  P RO G R A M  OIORI\ A R E A  F OR S U k T  R U N  1 1 '1 1 1 9 1 1 ,  

O J 0 1 , t> b 0 8 0 o t>6 0 8U , 1 S A M P L E  T I: S T  1 

II X T E N T  1 , 0 C, 0 , 0 0 0 1 840C3 , 00 C 1 8 7 00 5 , 1 1 9 l l 9 1 1 , SY SG 0 3  

I I  E X tC S O R T  

7 00 0 1  

7000 1 

7000 1 

70CO I 

7 00 0 1  

7 0 0 0  I 

7 0 5 0 1  

7 0 5 1 1  

7 0 5 2 1 

7v0 1 1  

S O R T  F I EL 0 Sz l l l , 4 , A I , F C R M A T = tl l . S i l t = 2 C O O , OIU K K = l  

R I: CORD T Y P E= F  , l EN G T H = I 1 5 ,  , 1 5 1  

I N PF I L  Bl K S I Z E z 7 5  

OUTF I L  B l K S I Z E z 7 5  

OP T I ON P R I  N T = A l l ,  L A B E L = I S , S I ,  S T O R AG I: =  l 0 2 '+ 0  

E N D  

N M A X  = C v G 0 34 3 2  

B = O O L 008 2 8  

G = 0 0 0 0 0 1 1 .2 

P H A S E  Ci ENO , NO O E T E C TI : O  E RR O R S  

E O J  S O R T  

$ 4 8 30 1 0 1  

$4 8 % 1 0 2 

$ 4 8 30 1 03 

S 4 8 3 C  1 0 4  

$it830 1 0 5  

Sit830 1 06 

�---- - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - ------ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -� 
Figur e 38 . SYSLST Output f or Ta pe and D i sk S ort/Nerge S ample Prob lem 
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D i s k- to- Printer Util ity 

Pro gr am Name i s  Z . UTDKPR2 . The dis k-t o- pri nt er ut il ity s ampl e probl em 
lists t he numbers handled by the A s s embler 5 and tape a nd di s k  
sor t/merge ( 2 311 a pplicati on> sample problems . T o  ex ecut e the 
dis k-to- printer ut il ity s ampl e probl em,  the following job c ontrol ca rds 
are n eeded : 

// JO B DKPR 2 3 11 TO PR INTER 
// PA USE ASSGN SYS004  TO SCRATCH PACK 
// AS SGN SYS0 0 4, X ' cuu ' 
// PAUS E ASSGN SYSOO 5 TO 'IHE PRIN'I'ER 
// AS SG N  SYS OOS , X ' cuu ' 
// UP SI 0 0 0  
/ /  VO l  SYS 0 0 4 , UIN 
// CLAB ' SORTED FILE O F  2 0 0 0  RECORDS FOR UTI LI TIES 

Col . 16 
0 0 0 1, 6 6 0 8 0 , 6 6 0 8 0, ' SAMPLE TEST ' 

// XTENT 1 , 0 0 0 , 0 0 0 17 1 0 0 0 , 0 0 0 1 7 4 0 0 2 , ' hhhhhh ' , SYS0 04 
// EXEC D KPR 

Di �k- to-printer uti li ty control ca 1ds ( 2  cards) 
/ *  

Col . 5 4  Col . 7 2  l l 

1hhhhhh ' ' X 

Note: Repla ce hhhhhh in the DLA B and XTENT cards wit h the volume s er ial 
number of t he d isk pack . 

SYSLO G out put is s hown in F igure 1 7 . 

Th e  following l ist summariz es the SYSLST output s hown i n  Figure 3 9 :  

• J ob control cards 

• U ti lity pa rame te r  sta tements ( 10 li nes ) 

• N Wlber s 0 0 01 -2 0 0 0  (4 0 0  li ne s )  

• N UMBER OF INPUT BLOCK S �ROCESSED 0 0 0 4 0 0  

• N UMBER OF O UTP UT BLOCKS PROCESSED 0 0 0 4 0 0  

• END OF JOB 

D is k  Operating S ystem Sample P roblems 1 7 5  



,---- - -- ------ -------- - - - - - ------- - - -- - - - -- - - - - - - - - - - - - - - - - - - - - ---- - - - - - - - - - -
1 I I J O e>  U " P f<  ,:3 1 1  Tu f'R ! N T  E R  

I I  P A U Se A !> SGN S Y SC, u <t  TO �t-R A T l. H  P A L l<  

I I  AS !>uN S Y � G O <t , X 1 1 9 1 1  

I I I'A l> S t  A S SGN S Y SU 0 5  T O  T ii t  P K I N T t R  

I I  A S SGN S Y SL .., 5 , X ' uO E 0  

I I  UP S !  0 0 0  

I I  lr f l l  S Y S u04 , U I N  

I I  u l A ti  ' SL!R l t:U f l U  uf 2uu;.; k t CuRUS f·OR UT I L I T I E S 1 19 1 1 9 1 ' ,  

O u 0 1 , 6 ou 8 G , oo G b G , '  SAMP L t:  f e S T  ' 

II . O I::N T  1 , u C, O , O O L 1 7 1 0 C O , llt L 1 7 4 C O � , ' l 9 l l 9 1 '  , S Y�OC4 
II E X e C D K P R.  

- - - - - n n n n _ _ _ _ _  -- - - - - - - - - - - - - -- - · - - - - - - - - - - - - • - - - n u n  - - - -• u n - n - u - n - _ _ _  l 
" " " '  " · " · '" "' · ' " · ' " " < " ' • "' · " · " " " ' " ' "  l, 
I I £ 1\j O  i. "+- t J  l" ! C.:.' 
O l:> K  lO PR I N T  U T I L I T Y  

I NP i.J l  IU:Ci.J R D  l tN � T H  O C 7 5 

O LI T P U  T kl: CORD U :NG TH 0 1 2 0  I I NP U T  tl L O C K  L H< G l H  0 0 0 7 5  

u U T P U T  B L IJ C K  L EN G T H  GU l 2 0  

CJ U T P t; T  l.Jf' f l ON P R I NT C HAKAC T l k  I � I '•P U I , .'  utH P u l  AR I:: A S  A ::. S I GNt:O 

I 
Rt:Luk U � .JKM A T  F I X I:: U 
I Y I' E U S I  

S T AR T I N G R l: l.uRlJ N U M o c l<  ( Q(. (; (; ( Q i  

I NP � I U I: V I (. t:  T Y P E:  23 1 1  
• ··-· _....J .-----·---------- --------- �---·---···-----·-· · -

0 0 0 1  L U 0 2  GCu:l 0004 (, lJ 0 5  

0006 0007 UC.OB (,009 0 0 1 0 u o u  0 0 1 2  o o n  00 1 4  0 0 1 5  

0 2 6 1  V L 6 2  02o3 0/.b� 0 2 6 5  

0 2 6 6  0 2 6 7  O i o 8  U 2 6 9  0 2 7 0  

P A G E  

I 1., - -------�;�; -- - -- -�.�;- - - - - - - .-,�,- --- - --�' �-- - - -- - -��:-------------------------------
0 1. 8 1  _ _  ., ,  0 2 8 5  

��-=-��:::=-.--�:.:._-=--:-_:-.:_ -..-.�.·--::�::::::---- -��- - -. ..  ---=- --�= .. �==========::::=::::===::::::::=:::=::::::::====� l u � _jo ... s :.u ' (. ':'- ' '  ... :;. <'t  C) 

Figure 3 9 .  SYS lST Output for Dis k-to-Prii1ter sample P roblems ( U'IDKPR 2 )  
( Part 1 of 3) 
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! ---- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - -- - - - - - -- - - - - - - - - - - -- - - - - - - - ---------------

l• tl> 1  o e .1 ?  0 8 3 � u!i 34 0 8 3 5  

L ll 3 t> 083 7 0838 u 8 3 9  t, 8 40 

U d 't l  C 8 4 ;>  0843 0 8 44 0 84 5  u t! 4 o  C � 4  7 () 8 4 8  0849 0 8 5 0  � b '> l  u ts � 2  0 8 5 3  08 5 4  G t1 5 5  'ib. :.Q..!;.2 _ilA'iA 1J15Q ' tlh . 
1 1; 9<> 1 0 '7 7  1 1J Y 8  1 0 9 9  1 10 0  
l l O l  1 1 0 2  1 1 0 3  1 1 0 4  1 10 5  
l l C t>  1 1 0 7 1 1 0 8  l l OY 1 1 1 0  PAGt 

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

! 1 1 1  

l l l l>  

l l i l 

1 3 t> 6  U l i  
1 3 7 6  

1 3 8 1  

uao PAGt 

Figure 39 . 

1 1 1 .2  1 1 1 3  1 1 14 1 1 1 5  
1 1 1 7  i l l S  1 1 1 9 1 1 2 0  
1 1 <1 2  1 12 3  1 1 2 4 1 1 2 5  

_.:L:L ' ?  ,, ' "-"-or-
1 3 6 7  1 36 8  1 3 6 9  1 37 0  1 3 7<'  1 3 7 3  1 3 7 4  1 3 7 5  

1 3 7 7  1 3 7 8  1 3 79 1 38 0  1 3 !!2 1 38 3  1 3 8 4  1 38 5  

1 3 8 7  1 38 8  1 3 8 9  1 39 0  

SYSLST Output for D i sk- to- Pr inter Sa mple Prob lems ( UTDKPR 2 }  
( Part 2 of 3 }  

Dis k O pe rating System Sampl e Probl ems 1 1 1  



1 3 9 1  1 3 9� 1 .> 9 3  1 3 '14 1 39 5  l 3 9 6 l 3 � 7  l 3 9 8  1 3 9 9 l 4u8 1 40 7  1 40 6 1 4 0 �  1404 l 4C. 3  140 2 1 40 1 l 40u l4C9 1 4 1 0  
1 4  

1 6 5 1  16 5 2  1 6 5 3  1 o � 4  1 6 5 5  

16 56 lo 5 7  1 6 5 8  lo S 9  1 6o C  

1 6 6 1  1 6 6 2  1 66 3  l o o 4  l o o '>  

1 666 l o 6 7  1 66 8  lo o �  1 o 7 C 
P A G E  6 

1 6 7 1  1 6 7 2  1 6 7 3  1 6 7 4  1 6 7 5 
1 6 76 1 6 7 7  1 6 7 8  1 1> 7 9  1 6 8 C  

1 6 8 1  1 6 8 2  1 6 8 3  16 8 4  168 5 I ..Sib >..lOU. ' " '"'' ...li> R<l l (> <l< ......-:rl . ,._,., ·-� •...-:s' � 
1 936 1 9 3 7  1 93 8  19 39 1 94 G  

1 9 't l  1 94 2  1943 1944 1 9't 5  
1 9 4 o  1 9 4 7  1 9 48 19't9 1 9 5 0  

P A G E  7 

1 9 5 1  1 9 5 2  1 9 5 3  1 9 5 4  1 9 5 5  1 9 56 1 9 5 7  1 9 5 8  19 �9 1 960 
1 9 6 1 1 S 6 2  1 96 3  1 9 6 4  1 96 5  
1 9 6 6  1 96 7  1 96 8  1 9 6 9  1 97 0  
1 <;1 7 1  1 9 7 2  1 <;1 7 3  1974 1 9 7 5  
1 97 6  1 9 7 7  1 97 8  19 7 9  1 9 8 0 

1 9 8 1  1 9 8 2  1 9 8 3  1 9 8 4  1 9 8 5  

1 9 8 6  1 9 8 7  1 9 8 8  19 8 9  1 99 0  

1 9 <;1 1  1 9'i2 1 9 9 3  1994 1 9 9 5  

1 99 6  1 9 9 7  1 9 9 8  1 9 9 9  2000 
E N D  O f  D A T A  

P A G E  8 

�---------------------- -- - - -- - - - - - - - - - - - --- - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - -

NUM B E R  O f  I NP U T  BLOC K S  P R OC E S S E D  G0040C 

NUM B E R  Of O U T PUT BLOC K S  PROC E S S t U  000400 

E N D  (Jf J O B  

t:�,�-,:=----�-: - - - - - - - - -�--- - - - - -�-� -:--- --=�--:-�:-�-:-----:---�---�--:---] 

�----- -.- - - - - - - ------- - - - - ------- - - - - - ----- - - - - - - - - ------ - - - - - -------- - - - - - -� 

Fig ur e 3 9 . SY SL ST Output f or Di sk- to-Printer Sample Prob lems (Ul'DKPR2 ) 
( Part 3 o f  3 )  
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Assembl er 6 

Pro gr am Name i s  Z . AS6 . The Assemble r  6 s ample probl em generat es nwnber s 
f rorr 30 0 0  t o  0 0 0 1  in des cending order and wr i te s  them to a 2 3 14  di rect 
a cc es s storage facili ty. To e xecute the Assembl er 6 sampl e p ro bl em ,  t he 
f ollowi ng job cont rol car ds are n eeded : 

// JOB ASSEMBLY SA�PLE 6 
// OP TION LINK1 LIST1 LOG1 NOXREF 
// EXEC ASSEMBLY 

As sembler s ou rce deck ( 2 3 cards ) 
/* 
// EXEC LNKEDT 
// PAUSE ASSGN SYS 00 2 TO SCRATCH PACK 
// AS SG N  SYS 00 2 1 X ' cuu ' 
// VOL SYS0 0 21 0UTFILE 

Col . 5 4  Col .  7 2  J � 

// DLAB ' SAMPLE PROBLEM FILE OF 2 0 0 0  RECORDS 1hhhhhh ' ,  X 
Col . 1 6  
0 00 1 1 6 6 0 6 0  I 660 80 I .  SAMPLE TE ST ' 

// XTENT 1 1 0 0 0 1 0 00 1 8 0 0 00 1 0 0 0 1 8 4 0 0 2 , ' hhhhhh ' 1 SYS0 0 2  
// EX EC 
/ f.  

Note: Repla ce hhhhhh in the DLAB and XTENT ca :.:-ds wit h t he volume s er ial 
number of t he disk pack . 

SYSLOG out put is s hown in Figure 1 7 .  

Th e  following l ist summarizes t he SYSLST out put s hown i n  Fig ur e 4 0 :  

• Job control ca rd s 

• E xternal symbo l  dicti ona ry 

• s ource program li sti ng 

• R eloca tion dic tionary 

• L in kage editor storage map 

D is k  Opera ti ng S yste m  Sample P roblems 1 7 9  



r- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

II J U S  ASS tMBLY SAMP L E  6 II O P T I ON l i NK , L I ST , LUG , r.OXkH 

I I  E X E C A S S EM B L Y  

r===================�==��====�=--====--========================---==�==================�� 
1- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

E X T E RN AL S YM B O L  O I C T  IONARY PAGE 
SYMBOL T Y P E  I D  AOOR L ENGTH L O  I O  

PC 01 00(,000 00 0 1 7C 

I J G FIJ Z Z Z  E R  02 

I JGFOZZZ so 03 O U 0 1 1! C  OC0202 

-- - - -- -- --

r- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
DO S A S S E: M B l tR T E ST PAGE 

L OC OBJECT CODE AOOR1 AOUR2 STMT SOURCE S T A T E M E NT OOS C L 3- 1  0 8 / 1 0 1 68 

ooooco 

ooocoo 0 5 80 

OOC 0 0 2  

uO OC02 4 1 00 B l l E  0 0 1 2G 

0000 1 6  4 1 30 O B B B  G O B B 8  

OOO O l A  4 E 30 B l l 6  G0 1 1 8  

000 0 1 E  F 3 3 7  2 vOB 8 1 1 6  L OO OB 0 0 1 1 8  

000024 9 6 F O  2 0 0 E  OOOOE 

000 0 34 4630 8 0 1 8  

0000 E8 40404040404u4040 

OOOOF F 4C.40404040404040 

000 1 1 8  

000 1 2 0  

000000 

000 168 5 B 5B C 2 06D7C 50540 

000 1 7 0  5 B 5 B C2 C 30 306E 2 C 5  

000 1 7 8  00000048 

-

OOG 1 A  

-

2 

3 

4 T E S T G E N  

5 

6 1 
1 5  

1 6  NE XT 

l 7  

1 8  

1 9  

2 4  

2 5  

3 3  

3 6  OU T F I L E  

8 6  

2 6 3  A 1  

2 6 4  A 2  

2 6 5  DWD 

266 S A I/ E A R E A  

2 6 7  

2 6 8  

2 6 9  

2 7 0  

NOG EN 

0 

8 , o  
* • 8  

1 3 , S A I/ E AR E: A  

OUT F I L E  

3 , 3 000 

3 , 0 W O  

1 11 4 ,  2 1  , D W O  

1 41 2 1  , x • F u •  

OUT F I L E  

3 , N E X T  

OUT F I L E 

LUA O  T H E  BASE REG I S T E R .  

O P E N  T HE OU TPUT F I L E .  

G E T  S T A R T ING R E C U il O  1/ALUE . 

CON VER T THE 1/ALUE TO DEC I MAL . 

UNPACK THE 1/AL U E .  

MASK T H E  S I GN B I T .  

W R I T E  A R ECORD ON D I SK .  

T E S T  F uR T A SK COMPL E T E .  
C L O SE T HE D I S K F I LE .  

R E T URN TO THE CONTROL PROGR AM . 

P R I NT 

S T A RT 

BAL R  

US ! NG 

L A  

O P E N  

LA 

C II U  

U N P K  0 1  
PUT 

BCT 

CLOSE 

EOJ 

O T F SO B LK S  I ZE = 2 3 ,  IOAR EA 1 = A 1 , IOAREA 2 = A 2 ,  TYPEFL E=OU T P U T ,  

I OR EG = C  2 1 , RECFO RH =F I X UN B ,  D E II I C E = 2 3 1 4  

S DHOOFO 

DC 2 3C 1 
DC 2 3C '  ' 

OS D 

O S  9 0  

END T ES T G EN 

=C' S S BO P E N  • 
=C' S S BCLOS E 1  

= AC OUTF I L E l  

=- - --

S46506u2 

$4650603 

$4650604 

$4650605 

$4650606 

$4650607 

$4650608 

$4650609 

$46506 1 0  

$46506 1 1  

$46 5 0 6 1 2  

$4 6 5 06 1 3  

$4650614 

S46 5u615 

C S46506 16 

$46506 1 7  

$4650 6 1 8  

$46506 1 9  

$4650620 

$4650621 

S4650622 

$4650623 

- -

1- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - �· - - - - - - - - -

. Pt) S  . 1 0 R EL . I O 

0 1  0 1  
0 1  0 1  

0 1  0 1  

0 1  0 2  

0 1  0 1  

0 1  0 1  

0 1  0 1  

0 1  0 1  

0 1  0 1  

0 1  0 1  

0 1  0 1  
0 1  0 1  
0 1  0 1  

0 1  0 1  

0 1  0 1  

0 1  0 1  

FLAGS t.DOR E S S  

OC 1i000 1 0  o c  000040 

oc 000050 
1 8  OOC059 

08 00007 1 

oc 000074 

OC .lOOOAO 

OC OOGOA8 

08 000081 

0 8  000089 

08 OOOOC 1 

08 OOOOC9 

0 8  00000 1 

0 8  000009 

08 OOOOE l 

oc 0 0 0 1 7 8  

NO S T AT EMENTS FLAGGED IN THI S ASSEHBL'f 

RELOCA T I ON D I C T I ONARY PAGE 1 

L- - - - - - - - - - - - - -�- - - - -�-� - - - - - - - - -��--- - - - - - -�� 
Figur e  4 0 .  S YS LST Output for Ass embler ( AS 6 )  Sample P robl ems 

( P a rt 1 o f  2) 
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r- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - .- - - - - - - - - - -- - -- -- - - - -- -

II � X E C  L NK C D T  

- -
- - - -

-

1- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - -- - - - -- - - - - - - - - - - - - - - - - - ---

JOB A S S E: H B L  Y 0 8 / 10 / 6 8  O l  SK L I NKAGE I: O l TOI< O l  AGNO S T I C  O F  I N PU T  

AC T I ON T A K E N  H A P  
L I S T E N TR Y 

�================:::_:=:::---�==========::::--:::::--==:::::=:=======:::--:=:::=::::---:=::::---================:::: __ :=:::------

1- - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - -- - - - - - - - - -

08/ 1 0 / 6 8  PHA S E  Xf R-AD LGCORE H I CORE DSK-AD E SD T Y P E  L AIH:L L O A D E D  R E L-fR 

P HA S E*** 002800 ili..2 8 C C  00�8 8 1  � 8  06 2 C SE C T  0 02 8 0 0  002800 

C SE C T  l J GfOZZZ 0 02 9 8 0  002 8(.0 

-

I I  P A L S E  A S SGN S Y S002 T.0 SC R A T C H  PACK 

II A S SGN S Y S C 0 2 , X 1 23 0 1  

I I  \I O L  SYS00 2 o OUTf l L E  

I I  DLA8 1 SAMPLE: PROBLI:H f I L E  Gf 3 000 R ECORDS l X3 0X 3 0  1 ,  

000 1 o 66060 o 66080 o 1 SAMPLE T E S T  ' 

I I  X T E N T  1 ,  OuC . C 001 80000 o 0 0 0 1 84002 , 1 X30X3 u 1 , SY S(,02 

II E X E C 

E:OJ A S S I::HBL Y 

[_ - - - - - - - - - - - - - - - - -==- - - - -
Figure 4 0 .  SYSLST Output f or Assembler ( AS6)  Sample Probl ems 

(Part 2 of 2 )  
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Tape and Disk Sort /Merge -- 2 31 4  Applicat i on 

Progr am Na me i s  z .  SM 6 .  Th e tape and disk sor t/rr. erg e sa mple problem 
r ea rr ange s the rec ords produced by the As s embler 6 program in as cen d in g  
s e que nce and w rit es t hem tack to a 2 3 1 4  d irect a ccess s torage faci lity.  
T o  ex ec ute the ta pe a nd d i s k  sort/ merge s ampl e probl em t he following job 
ccnt r cl cards are needed : 

// 

/ /  

/ /  

// 

// 

// 

// 

// 

// 

/ /  

// 

// 

// 

// 

// 

/t 

JO B SORT 2 31 4  
PAUS E ASSGN SYS 0 0 11 SYS 0 0 2 1 SYS 0 0 3  TO SC RATCH PACK 
AS SG N SYS 0 01 , S ' cuu '  
AS SGN SYS0 0 2 , X ' cuu ' 
AS SGN SYS 00 3 , X ' cuu ' 
VO l.  SYS00 1 1 SORTOUT 
DLAB ' SORTED FILE OF 2 0 0 0  RECORDS FOR UTI LITI ES 

Col . 1 6  
0 0 0 1, 6 6 0 8 0 , 6 6 0 8 0 , ' SAMPLE TEST ' 

XTENT 1 , 0 0 0 , 0 00 17 1 0 00 , 00 0 17 4 0 0 2 , ' hhhhhh' , SYS0 0 1  
VOL SYS0 0 2 1 SORTIN 1  
DLAB ' SAMPLE PROBLEM FILE O F  2 0 0 0  RECORDS 

Col . 16  
0 0 0 1 , 6 6 08 0 , 6 6 0 8 0 1 '  SAMPLE TEST ' 

XTENT 1 1 0 0 0 , 0 0 01 8 0 0 0 0 1 0 0 0 18 4 0 0 2 1 ' hhhhhh ' , SYS0 0 2  
VO L SYS0 0 3 , SORTWK 1 
DLAB ' SAMPLE PROGRAM WORK AREA FOR SORT RUN 

Col . 16  
0 0 01 1 6 6 08 0 1 66 0 8 0 , '  SAMPLE TEST , 

XT ENT 1 , 0 0 0 1 0 0 0 18 4 0 0 3 1 0 0 0 1 8 7 0 0 5 1 ' hhhhhh ' , SYS0 03 
EXEC SORT 
So 1t/merg e  cont rol car ds ( 6  cards ) 

Col . 5 4  Col .  7 2  J J 

1 hhhhhh1  1 X 

1hhhhhh ' 1 X 

1hhhhhh ' 1 X 

Not e :  Repla ce hhhhhh i n  the DIAB and XTE NT card s with the volun� se ria l 
number o f  the disk pack . 

SYSI.OG output i s  shown i n  Figure 17 . 

Th e fo l lo wing l i st sumTJla ri zes the SYSLST out put s hown in Figure 4 1 : 

• Job control ca rd s 

• S ort control ca rds 

• s art paramet ers 

• C omputed const ants 
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II JOB SORT 2 3 1 4  

I I  P A U S E  A S SGN S Y S O O l , SYSOG2 . S VS 003 TO S C R A T C H  P A C K  

I I  A S SGN S Y SO O l , X ' 23 0 '  

II A S SGN S Y S0 0 2 , X ' 230 1 

II A S SGN S 'I' SOG 3 , X 1 23 l '  

I I  VOL S V S O O l , SOtHOUT 

I I  D L A B  ' SO R T E D  F I L E OF 3Cuv R E COR D S  FOR U T I L I T I E S l X 30X30 1 ,  

O GO l , 66 0 80 , 6t> 08 G , 1  SAHPLE T E S T  ' 

I I  X T E N T  l ,  uQO , O J 1J l 7 l C G O ,  OJ C.. l 7400 2 ,  ' X30X30 ' , S V SO O l  

I I  VO L S Y  SJ02 , SOR T I  N l  

I I  OLAB 1 SAHPLE P RO B L E M  F l l t: GF 3000 R ECORDS 1 X 30X ::!0 1 ,  

0 0 0 1 , 66 0 8 0 , ot>u80 , •  SAHPLE T E S T  ' 

II X T E N T  1 ,  OG0 o 0 0 u l 8 0 0 G O ,  C O (, l b 40 0 2 ,  1 X30X30 ' , S Y SG02 

I I  VOL S 'I' S0 0 3 , SOR TWK 1 

II DL AB ' SA M P U :  PROGRAH WORK AR E A  FOR SORT RUN l X 3 lX 3 l ' ,  

G OQ 1 , 66080 , 6t> C 8 0 , 1 SAMPLE T E S T  ' 

II X T E N T  1 ,  OOO , QC 0 1 84003 , 00 0 1 b 7 00 5 , '  X3 1 X 3 1  1 ,  S Y S003 

I I  E X i::C SOR T 

700 0 1  SORT F H :L O S= C 1 1 , 4, AI , FuRMAT= B l ,  Sl Z l: =3u O C. ,  WOR K = 1  

700 J I  R ECORD T 'I' P E = F , L ENGTH= C 1 5 , , 1 5 1  

7000 I I N P F  I L  8 L K S 1  Z E = 7 5  

7000 I O U T F  IL B L K S I Z E = 7 5  

7GO O I  OP T I ON P R I N T = AL L , LA B E L = I S ,  S l , STORA(, i::= 2 2 52 8  

7G001 END 

7 0 5 0 1  NMAX = f.i(,0 1 3 54 0  

705 1 1  B = C000 1 6 8 3  

705 2 1  G = GOC.OG443 

700 l i  PHASE 0 EN D , NO D E T E C T E D  E R RORS 

EOJ SOR T 

$4830 2 0 1  

S483v£ J2 

$4830 203 

S483D204 

$4830205 

$4830 206 

[_ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _] 
Figure 4 1 .  SYSLST output for Tape and D i sk Sort/Merge sample � roblem 

( SM6 } 

Di sk- to-Printer Utility 

Pro gr am Name i s  Z . UTDKPR3 . The di s k-to- pri nt er ut il ity s ampl e probl em 
lists t he numbers handl ed by the Assembler 6 and tape a nd di s k  
sor t/merge ( 2 3 1 4  a pp lica ti on} sample r roblems . To execute the 
dis k- to- printer ut il ity s ampl e problem ,  the following j ob control cards 
are n eeded : 

// JO B DKPR 2 3 1 4  TO PR INTER 
// PA USE ASSGN SYS004  TO SCRATCH PACK 
// AS SGN SYS 0 0 4 , X ' cuu ' 
// PAUSE ASSGN SYS OOS TO THE PRINTER 
// AS SG N  SYSOO S , X ' cuu ' 
// UPSI 0 00 
// VO L  SYS0 0 4 , UI N 
// DLAB ' SORTED FILE O F  2 0 0 0  RECORD S FOR UTI LITI ES 

Col . 1 6  
0 0 0 1, 6 6 0 8 0 , 6 6 0 8 0 , ' SA��LE TE ST ' 

// XTENT 1 , 0 00 , 0 0 0 17 1 0 0 0 , 0 0 01 7 4 0 0 2 , ' hhhhhh ' , S YS 0 0 4  
// EXEC DKPR 

Col .  5 4  ! 

1 hhhhhh I 1 

Di sk- to-pri nter uti lity cont rol cards ( 2  cards ) 
/ *  

Col.  7 2  r--

X 

D isk Ope ra ti ng System Santple P roblems 1 8 3  



Note: Replace hhhhhh in the DLAB and XTENT cards with the volume serial 
number of the disk pack .  

SYSLOG output i s  shown i n  Figure 17 . 

Th e  following l ist summariz es the SYSLST o utput shown i n  Figure 4 2 :  

• Job control cards 

• D isk-to-printer control ca rds 

• Uti lity paramet er statements ( 10 l ines>  

• Numbers 0 0 0 1- 3 0 0 0  ( 6 0 0  lines) 

• NUMBER OF I NPUT BLOCKS PROCESSED 0 0 0 6 0 0  

• N UMBER OF OUTPUT BLOCKS PROCESSED 0 0 0 6 0 0  

• END OF JOB 
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II J U t!  O K P R  2 3 1 4  TO PR I N T E l<  
I I  P A u S E  A S SGN S Y SC- 0 4  TO SCRA TC H P A C K  

I I  AS SGN S Y SL 0 4 , X 1 2 3 0 1  

I I  P A u S E  AS SGN S Y Su0 5 TO THE PR I N T E R  

I I  A S SGN S Y S C 0 5 , X 1 00E 1 

I I  UP S I  0 0 0  
I I  VUL S Y Sv04 . U I"' 

II O L A tl  ' SORT I:: O F I L �  Of 30uG R t: CORDS fOR U T I L I T i e S 1 X 3 0 X 3 0 ' •  

u001 , 66v 8C , b6ut!u , '  SAMPLE T E S T  1 

I I  X T E N T  1 .  GGO , IJ O G 1 7 1 0 C O .  O O G 1  74 0 0 2 . 1 X3 0X3 0 '  • S YS004 
I I  E X t:C O K P R  

� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

I I  UDP T L , f F , A= I 7 5 o 7 5 1 o B = I  1 2 0 I , QC , S 1 . P Y , E = I 2 3 1 4 1  

I I  t:NO 

u l S K  TO PR I NT UT I L I T Y 

I N P U T  RECOR D L I:NGTH 0 0 7 5  

O U T P U T  RECO R D  L E NGTH 0 120 
I NP U T  BLOCK L ENGTH 0 0 0 7 5  

O U T P U T  B L O C K  L ENGTH 0 0 120 
OUTPUT OP T I Ot. P R I NT C H ARACH:R 

2 I N P U T  • 2 O U T P UT AR E A S  A S S I GNI:O 

R ECORO fORMAT F I X ED 

T Y P E  L I S T 

STAK T I NG R E CURO NUM B E R  C OOG000 1 

I N P U T  DE V I C E  T Y P E  2 3 1 4  

)0 0 1  0002 

0006 0007 �ll  0 0 1 2  
M'cc..::r.. 

0 2 56 0257 
0261 0262 

0266 02 67 
P AG E  

0003 

0008 

0 0 1 3  
_r.r. 1 "  

0258 
0263 

0 268 

00 0 4  

0009 
00 1 4  
nr. • n 

02 59 
02 64 

0269 

$46 1 0 2 0 1  

$46 1 02 02 

0 0 0 5  

0 0 1 0  
0 0 1 5  

. £\ 1 1 ? £\.  

0 260 

0265 

0270 

Figure 4 2 .  SYSLST OUtput for Disk-to-Printer Sample Problems ( UTDKPR3) 
(Part 1 of 5)  
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,------------------------------------------------------------------------------
0 2 7 1  0� 7 2  0 2 7 3  0 2 7 't 0 2 7 5  
b 2 76 u2 7 7  G 2 7 8 u 2 7 9  C 2 8 C  
G 2 8 1  G 2 8 2  0 2 8 3  02 8 4  0 2 8 �  

· �  V�J �· � J  
0 5 36 C 5 3  7 0 5 3 8  05 3 9  G 5 4U 
0 5 4 1  G 5 4 2  C � 4 3  0 5 4 4  C 5 4 �  
0 546 054 7 (; 5 4 8  0 5 4 9  (; 5 5 (;  

P A G E  

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

0 5 5 1  0 5 5 2  0 5 5 3  0 5 5 4  C 5 5 5  
0 5 5 6  0 5 5 7  0 5 5 8  U 5 5 9  C 5 6U 
0 5 6 1  0 5 6 2  0 563 0564 0 56 5  
f'l'i, , ll.5.. � r 'r f1�7CL -
u 8 0 6  G 8 G 7  0 8C 8  L 8 G 9  G 8 1 0  
0 8 1 1 0 8 1 2  0 8 1 3  Oll 1 4  0 8 1 '  
0 8 1 6  0 8 1 7  0 8 1 8  G8 1 9  C. 8 2 G  

0 8 2 1  0 8 2 2  0 8 2 3  C 8 2 4  0 8 2 5 
0 8 2 6  0 8 2 7  0 8 2 8  08 2 9  G 8 3 0  

P A G E  3 

�----------------------- - - - - - ----- - - - - - - - - - - - - - - - - - - ------------------ --------

0 8 3 1  
0 8 3 6  

0 8 4 1  
nA. 

1 0 8 6  

1 0 9 1  
1 0 9 6  

u u 1  

1 1 0 6  
P AG E  4 

Figure 4 2 .  

0 8 3 2  0 83 3  08 34 0 8 3 5  
083 7 0 8 3 8  08 3 9  0 84 0  
0842 0 8 4 3  0844 u 8 4 5  
l'c.OI. ... •r•'-

1 C 8 7  1 C 8 8  H i 8 9  1 09 0  

1 0 9 2  1 09 3  1 0 9 't  1 0 9 5  

1 C 9 7  1 0 9 8  1 0 9 9  1 1 G O  

1 1 0 2  1 1 0 3  u ... .. l lG 5  

1 1 0 7  1 1 0 8  1 1 0 9  1 1 1 0  

SYSLST output for D isk- to-Pr inter sample Problems ( UTDKPR3 )  
( Part 2 of 5 )  
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - -

J
-

1 1 1 1  1 1 1 2  1 1 1 3  1 1 1 4 . 1 1 5  
1 1 1 6 1 1 1 7  1 1 1 8  1 1 1 9  1 1 L O  
1 1 2 1  1 1 2 2  1 1 2 3  1 1 24 1 1 2 5  

�v 1373 
·� �� 

1 3 7 1  1 3 7 2  1 3 7 4  1 3 7 5  
1 3 7 6  1 3 7 7  1 3 78 1 3 79 1 38 0  
1 3 8 1  1 3 8 2  1 3 8 3  1 3 8 4  1 38 5  
1 3 8 6  1 3 8 7  1 3 8 8  1 3 6 9  1 39 0  

P A G t  

. ----- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- -

1 3 9 1  1 3 9 2  1 3 93 1394 1 39 5  
1 39 6  1 3 S 7  1 39 8  1 3 9 9  1 40 0  
1 4 0 1  1 4 C 2  1 40 3  1 4 0 4  1 40 5  
1 406 1 4 0 7  1 4 0 8  1 4 0 9  1 4 1 0  

...._, ...... ...L -
......., u . ,  · � . ·� �� 

1 6 56 1 6 5 5  1 65 4  1 6 5 3  1 6 5 2  
1 6 5 1  1 6 5 C  1 65 8  1 6 5 9  1 66 0  
1 6 6 1  1662 1 6 6 3  1 b 6 4  1 6 6 5  
1 66 6  1 6 6 7  1 66 8  1 6 6 9  1 6 7 0  

P A GE 6 

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

F igur e 42 . SYSLST Output f or Di sk-to-Pri nter Sample Problems (UTDKPR3 ) 
( Part 3 o f  5 )  
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-- --- - -- - - --- -- - - - - - - - --- - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - -------- -----------

J
-

1 9 5 1  1 9 5 2  1 9 5 3  1 9 5 4  1 9 5 5  

1 9 5 6  1 9 5 7  1 9 5 fl  1 9 5 9  1 96 0  

1 9 6 1  1 <;6 2  1 'i6 3  1 9 6 4  1 9 6 5  Q/-.' 1 9  
2 2 1 1  2 2 1 2 2 2 1 3  22 1 4  2 2 1 5  

2 L 1 o  .2 2 1 7  £ 2 1 b  22 1 9  2 22 0  

<: 2 2 1  2 2 2 2  2 2 2 3  2 2 2 4  2 2 2 5  

2 2 2 6  l. 2 2 7  2 2 2 8  2 2 2 9  2 23 U  PAGt d 

2 2 3 1  2 2 3 2  2 2 3 3  2 2 3 4  2 2 3 5  

2 2 3 6  2 2 3 7  2 2 3 8  22 3 9  2 240 

2 24 1  2 2 4 2  2 243 2 2 44 2 2 4 5  

2 24b 2 2 4 7  2 2 4 8  2 2 4 9  2 2 5 0  

248b 2 4 8 7  24!1 8 2489 249C. 
2 4 9 1  2492 2493 2494 2495 
249b 2 4 <; 7  2 4 9 8  2499 2 50 1.. 
2 5 0 1  2 5 0 2  2 50 3  2 5 04 2 50 5  
2 506 2 5 0 7  2 50 8  2 5 0 9  2 5 1 0 

PAGE 9 

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

2 5 1 1  2 5 1 2  2 5 1 3  2 5 1 4  2 5 1 5  

2 5 1 6  2 5 1 7  2 5 1 8  2 5 1 9  2 52 u  

2 5 2 1  2 5 2 2  2 52 3  2 5 2 4  2 52 5  
• c  >c� � ? 0 o c o n  --�;';� 4 1 0  <:fl>ll <:I� £r1U 

2 7 7 2  2 7 7 3  2 7 7 4  2 77 5  
2 7 7 6  2 1 7 7  2 7 7 tl  2 7 7 9  2 7 8 0  
2 7 8 1  2 7 8 2  2 � 8 3  27 84 2 7 8 5  
2 7 8 6  2 7 8 7  2 7 8 8  2 7 8 9  2 7 9 0  

P A G E  1 0  

'------------ - - ------------------------------------------------------------.---

F igur e 4 2 . SYSLST Output f or Dis k-to-Pri nter Sample P robl em  ( UTDKPR 3 )  
(Part 4 of 5 )  
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2 7 9 1  2 7 9 2  
2 h io 2 7 S 7  
c o r. � o. • . 

" 
2 9 8 b  2 9 C 7  
2 9 9 1  2 S S 2  
2 9 9 b  2 9 S 7  

t:ND OF D A T A  

P A C. E  l l  

NUH B E I<  O F  I N P U T  tsLllC K S  P I'< OC E S S t:O O O C. b JO 
NUM B E R  OF O U T P U T  B LOC K S  P t< OC E S S E D  OuObGO 

END UF JUI3 

2 7 '12> 2 7 9'+ 2 79 5  
2 7 %  2 7 9 9  2 80 C  

.2><·· < ...2R " . 7 >l l"l!>. 
� ·� 

2 9 8 8  2 9 8 9  2 9 9 \-
2 9 9 3  2 9 9 4  2 99 5  
2 9S 8  29 9 9  3 J u o  

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

E U J  DKPR 

�----------------------------------------------------------------------------J 
Figur e 4 2 .  SYSL ST Output f or Di sk-to-Pri nter Sample Problem (UTDKPR3 ) 

( Part 5 o f  5 )  
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Autot est 

Program Name is Z . AT 1 .  T he Autotest sample problem demonstrates to the 
probl em programmer some of the more us efu l featu res of Autot est . 
Bas ic al ly ,  t he program is a two- step loop tha t : 

1 .  Reads a data ca rd , a nd 

2 ,. .Move s  certain f ie lds of the ca rd t o  des ignat ed storage ar eas . 

This s i mp le loop is repeat ed f ive times befor e the end-of - job routi ne i s  
enter ed . The Autote st sa mple prob lem source program l isting is s hown in 
Figure 4 3 .  

If t he Autot est s ampl e probl em i s  run in a multiprogramnu ng system ,  
n o  co re ma y be a lloca ted t o  the f oreg round area ( F1 and F2= 0K ) . 

Al l Autot est cont rol cards have a . /  p unched in columns 1 a nd 2,  
r espe ctive l y .  The f irst a nd second Autotest control cards perform a ny 
phase and control section qualificat ion inc luded in the t est deck . 
Because t he example has only a sing l e  p ha se and one control secti on ,  no 
modif ica tion i s  requi red a nd these two cards cou ld be el iminated . 

Autopa tch capabilities are demonst rated by the next s ix control 
cards , resu lt ing in t he followin g  a ction : 

• A new inst ru ct ion is added to the program between two other existing 
i nst ru ct ions . 

• One in str uction is excha nged f or another. 

• T he ass embled valu e of a con stant is changed . 

Another important f unc ti on of Autotest is demonst rat ed � the test 
request cards ( . /  TR) . T h e f irst o f  thes e cards initiates te st request 
Number 00 1 .  and the f o llowi ng conti nuat� on ca rd initiates test request 
Numbe r 0 0 2 . These two cards r esult in the f ol lowing : 

• The 1 6  genera l regi sters a nd the two areas of storage at SYMA an d 
S YMC+ 3 are dis play ed prior to executing the instruction a t  THERE . 
( Be ca use there a re f i ve data ca rds , this request will be executed 
f ive t imes . )  

• The storage lo cat ions IN+7 5 and IN+ 7 6  are displayed for only the 
s econd and f ourth data cards a s  speci fied by the ON parameters . 

Th e . /  PCC card ( program control car d )  gives a norma l e nd-of - job 
stora ge printout.  Thi s pri ntout can have one or more formats . 

Th e user insta l la ti on must defi ne the work area for Autotest if 
nonst andard labels are us ed . In the ca se of non standard labe ls , the job 
contr ol card s required a re : DLBL a nd E XTENT. The file name in the VOL 
card must be I JSYSAT . Twenty tracks are required in the EXTENT card . 
Onl y  one work a rea may be a s signed and i t  must b e  continuous unless the 
s �lit-cyl inder con cept is used . If this concept is us ed, refer to IBM 
System/ 3 6 0  D i sk Opera ting System ,  system Cont rol and System S ervice 
Program s ,  Form C24 -5 03 6 .  For addi ti ona l i nf ormation concerning Autotest 
work files ,  refer to I BM system/36 0 Dis k  Operat i ng Sys t em, Autotest, 
Form C2 4- 5 0 6 2 . 
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The job control cards used i n  execut i ng the Autot est sampl e probl em 
are : 

// JOB AUTOTEST 
// OPT ION SYM , L INK 
// EXEC ASSE MBLY 

AUTOTEST SOURCE DECK ( 2 7  cards ) 
/* 
// EXEC ATLEDT 

• / PH Q AAAAAAAA 
. /  CSQ CSECT1 
. / ADD THERE - 6 , 40 

MVC SYMB , SYMA * D2 0 3 A0 8 EA0 8 6  
. /  EX C  BC2 ,  2 

* 47 1 0A 0 3 4  
. /  Q) N  SYMA, 2 

* 00 0 0 0 0 000 0 0 0 0 0 0 0  
. /  TR THERE, , CPL, SYMA, SYMC+ 3 , , C, G  

Col . 16  
DSP, I N+7 5 , IN+76 , (2 , 4 , 2 ) , B  

. /  PCC AMS , AMS , 2 0 0 0  
/ /  EXEC 

AOTOTEST DATA DECK ( 5  cards ) 
/* 
• / A'l'EOF 

SYSIOG out put is s hown in F igure 17 . 

Th e  f ollowing l ist summarizes t he SYSLST output s hown in F igure 4 3 :  

• Job control ca rd s  

• E xterna l symbol dicti onary 

• S ource program li sti ng 

• R eloca tion dictionary 

• Cross- reference 

• Linkage editor input diagnostic 

• . /  Autot est cont rol cards ( 11 car ds ) 

• Aut ot est dat a  ( 5  cards ) 

• T est requests 

• Normal E OF storage dump 

• E OJ AUTOTEST 

Autot es t Problem Test Res ults 

For t he following dis cuss ion, refer to the circled letters on the SYSLST 
output for the Autote st sa mple problem, Figu re 4 3 .  The Autopat ch 
contr ol ca rd ( . / ADD THE RE- 6 , 4 0 )  in serts an a dditiona l instruction 
betwe en statement numbers 10 and 11  ( s ee A) . The core dump at the end 
of th e frogram s hows t hat t he instruct ion at MVC 2 ( s ee E) has been 
repla ced by a supervis or ca ll ( SVC 2 5 4 ) . Thi s instruction f orms a li nk 
to th e Fatch area in storage . The actual pat ch is dis pl ay ed at ( F )  and 
consi sts of two MVC i nstruct ions and SVC 2 5 5  which forms the return li nk 
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t o  th e instru ct ion located at THERE . The ins truction ( . /  EXC BC2 , 2 ) 
cause

'
s the instruc ti on a t  BC2 (see B) t o  be repl aced by svc 2 5 3 . T he 

core du mp s hows the result ing patch at po ints G and H .  Fina l ly ,  the 
con stan t at c i s  cha nged f rom one to zero bef ore program ex ecut ion . T he 
t est requests at locat ion THERE ( see D )  are shown on a sepa rate page of 
the l isting (Figure 4 3) . Test request Number 1 is displayed a total of 
f ive times , once for each data car d .  T est request Numbe r  2 appears only 
for t he s econd a nd f ourth data cards. The r e st of the printout contains 
the normal EOJ core dump . 

II JuB AUTU T t: ST II OPT lUN S V M , l l l\IK 
I I  i:XEC A!>SEHBL Y 

� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

c:XTI:KNAL S'l'l1d0L U I C..HUNAt<Y 

.:.'I'HdUL T YP I:: UJ AUUR L I: NuTH l U  10 

C.S I::t.: T l  s u  0 1  000000 00001:14 

-- -- - - -- - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
U:.C UtSJ I::C T  CODE AIJOR1 AIJDR2 STHT SuuRCE S T A H : I1E:NT 

cocooc 

000002 

00000� 

COOOOA 

GOOOOO 05AO 

G00002 

1 Rt:PRO 

2 PHASE AAAAAAAA, S 

3 CSECT l S T AKT 0 

4 k2 I:I.IU 2 

5 K3 dlU 3 6 IU D 1:\JU 1 0  

7 H I: R E  B A L K  I U O , O  

8 US I NG * oR l O  

0001 A 9 B A l l  B A L  R 2  , R EAIJ 000002 4520 A 0 1 8  

COOOOb C 2 0 3  A O II 6  A 04 0  

G O O O O C  0.£0 3 A09i A 0 8 1  

0 0 0 0 1 .<:  4 8 � 0  AC92 

000016 47f0 AOOO 

OOOO lA 

00088 0004.<!@-1 0  MVC1 HVC SYitA ( 4 1 o i N+ 1 0  

0 0 0 9 4  00083 1 1  M V C 2  11 \/C SYI1C ( 4 1 0 I N+75 

OOOO l A  5 8 1 0  AOA I:: 

OOOOlE CAOO 

000020 

OOOC24 

OL0021:1 

00002(; 

OOOC.2E 

0000 3.2 

0000�4 

511 1 0  AOAE 

9 HI O  1002 

471C A02C. 

CA07 

9101 A09A 

0 1 1 2  

0 7 f 2  

000036 CAD I: 

00002 

0009C 

000038 4040404040404040 

OOOC88 C C CCCC010000 000 1 

oooo'1o r.cocoooo 

oooC9"t c c o c:;ccoo 

(;00098 

LOCC9A 

O O O C 9C 

000091: 

OLOO'ilf 

DOODAD 

OOOOAl 

COOOA4 

(IQLCA!> 

OOOOA8 

cooooo 

O (; C OdO 

0000 eeoc 
0000 

DC 

0 1  

00 

COO DAB 

co 

ccoooo 

G2001..103i12COG0050 

C OOC00911 

00094@-1.£ THE:Rt LH R3 o SYHC 

00002 1 �  BC 1 8(. 15, HEt<E+2 

OOOBO 

O O O tl O  

0002E 

1 4  Rt:AD I:: QU * 

15 CHAN c:XCP CARDCC8 

1b+* 360N-CL-453 EXCP CHANGE 

1 7+CHAN l l o = A (  CARUCC I:I I  

1 8+ S V L  0 

19 WA ! T l  1o1AI T CARDCC8 

20+* 360N-CL-4:>3 W A I T  CHA•�GI: 

2 l+ loiA I T l  l 1 t = A I CAROLC d l  

2 2 +  T H  2 1 l i , X ' II0 '  

.l�+ BO *+b 

24+ svc 7 

25 T E S T 2  TM CARDCCI �4 , 1  @- 2 6  8C2 BCR 1 o ti.2 

27 tiCKl tlCR 1 5 o R2 

2 1s  EOJ EUJ 

L E V E L  

L E V E L  

2 9+ *  360N-CL-453 E:OJ C.. HANGE: L E V E L  

30+1::0J s v c  1 4  

3 1  I N  DC Clll0 1 ' 

o-;; ��=� �� 
3 4  SYHC DC 

2f' 1 '  

f ' O '  

Z H ' O '  

S YS I P T ,  CAROCCW 

3-0 

3-0 

3-0 

3 5  CAROCC8 CCtl 

36+* 360•�-CL-45� 

37+CAROCC8 OC 

CCJ; CHANGE L E VEL 3-0 

�Is+ ()(. 

39+ OC 

40+ oc 

41+ uc 

42+ oc 

43+ DC 

44+ DC 

4!>+ uc 

46 CAROCCW CCW 

47 END 

48 

XL2 ' 0 1  Rt: S I DU AL CUUNT 

Xl.£ 1 0 1  COMMUNI C AT I ONS BY T E S  

Xl2 1 0 1  C S W  S T AT US B Y T E S  

A l l  ( 0 )  LU G I CAL U N I T  CLASS 

A l l  I l l  LOGICAL UN I T  

X l l 1 0 1  

AL3 1 C AROCC1i) CCIII AOOR E S S  

8 1 00000 0 0 0 1  S TATUS BY T E  

AL� l O J  C S W  CCii AOORt:SS 

2 o 1 N o 32 o ll 0  

H E R E  

= A I  CARDCCBI 

OOS CL3-0 

$4590001 

$4590002 

$4590003 

$4590004 

$4590005 

$4590006 

$4590007 

$4590008 

$4590009 

$45 90 0 1 0  

$4590011 

$4590012 

$4590013 

$4590014 

$45900 1 5  

$4590016 

$45900 1 7  

$4 590018 

$4 590019 

$'>590020 

$4590021 

$4590022 

$4590023 

$4590024 

$4590025 

$4590026 

$4590027 

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

PUS . I O  R l:l.. . l O  

0 1  0 1  
0 1  O l  

0 1  0 1  

flAGS AIJORI:: SS 

08 OOOOAl 
08 OOOOA9 oc OOOOBO 

f<ELOCAT I ON 01 CT IONARY 

�-- - - - ------ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ]  
Figure 4 3 .  SYSLST OUtput for Autotest Sample Problems (Pa rt 1 of 4) 
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CIWSS-RtF t:KtN C t  

SYI11luL LEIIi VALli E: Ot:Ho 
llALl OCL C4 O C O O C 2  0 0 0 9  bi...k l  O <. C G.< O OOO.H 00£7 bi... l O O C C 4  0 0 0 0 1 6  0 0 1 3  bl.£ 0 0 0 0 2  0 0 0 03.<! C026 LARiJC(.B U W 0 2  0 0 0 0 9 8  0037 0 0 1 7  O OL l  00.<!5 0041l 

(.Ak O C LIIII OOCOil OOOOAil 0046 0043 
(.HAN 0 0u04 O O O O lA 0 0 1 7  

C S t C  T 1 O C O C l  0 0 0 0 0 0  0 0 0 3  E:GJ 0 L C C 2 0 0 00::16 0030 

ht:Rt O O O C l  O O O G O L  0007 0 0 1 3  0 0 4 7  1 111 OC C 8 G 0000.:18 CO::I l 0 0 1 0  0 0 1 1  0046 

11 11 C 1  O O O C 6  000006 COlO 

11 V C 2  O CCC6 ooo ooc 0 0 1 1  

RtAU 00001 O O O O lA 0 0 1 4  0 0 0 9  

I<J . O  O C O C l  O O O O OA 0006 O O C7 0 0 0 8  

k2 QOOU 0 0 0 0 02 0004 000':11 0 0 2 6  0027 

R3 0 0 0 0 1  000 003 0 0 0 !>  0 0 1 £  

S YMA 0 0004 0000o8 C0.:�2 O O l C  

SYMB C OL C 4  0 0 0 0 9() 0 0.::13 

S Y M L  0 0 0 02 0 0 0 0 9 4  00.:14 0 0 1 1  o o u  
T t: S T .!.  O O C C4 0 0 0 0 2 E:  002 5 

T h E R t  O OC C4 0 0 0 0 1 2  0 0 1 2  

IIIIA I T  l O C 0 0 4  O C O O.::: O 002 1 

1\ou S T A T Efi i: N T :.  HAG..;E:D IN T H I S  A S S E:MtlLY 

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

JGb A u T L T t S T  A U T u TE S T  U I S K  L l lloKAGt: E U I T OR D I AGNOS T I C  OF I NPUT 

A C T  I ON T A K t N  MAP L 1 S T  PHAS t AAAAAAAA, S 

L I S T E N T I<Y 

l'hA :> E  ;(FK-AU LO(.Gkt: Hl CORt USK-AD t:SD T Y P t  L A I:I t: L  

/JAAAAAAA 00.<!0'-'L 0 0 .<000 00£01:13 2 1  5 £ L S t(. T CS i: C T l  

S \I C =  T R =  

. /  I'HQ AAAAAAAA 

.1 CSQ L S t C T l  

. /  ADD T Ht:Rt:- 6 , 4 0 

CARD- I HAGt 

2 54 M V C  S YHB , S YMA *D203A08EAOB6 

. /  t:XC B£.. 2 , 2  

2!>.:1 *47 1 0A034 

. /  CON S YMA r 2  

* O O O G O O O O O COOOOOO 

l !>.::: 0 0 1  . 1  T k  T h ER I:: ,U P L , S Y MA 1 S YM C + 3 , C , G  

002 DSP, 1N+75 , I N+ 7 6 ,  1 .::: , 4 , 2 1  ,B 

./ PCC AMS, AMS , lO O O  

$45 90002 

L OA D E D  R E L  - F R  

0 0.!.000 0 0 2 0 0 0  

P P A- T P A  ERROR / S  

oozooc 
002032 

0 0 2 0 8 8  

002 0 1 2  

[ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ] 
Figur e 4 3 .  SYSLST Output for Autotest Sample Problems ( Pa rt 2 of 4 )  
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

T t S T  R b . i.J t S T  l !J  0 0 1  UN 0 0 0 0 1  

R EGO O O O OF I:I � O  00002091! 9 C002006 00002000 OOOOffb C 0 0 0 0f (. 1 5  A0002 l3C C0000002 

R I: G d  00000043 o c oooooo 5 000 2002 0 0 002UOO 00002C38 O OOG3C38 00000 1 8 0  00000088 

00201!1! G 0 0 1 0 0 0 1 A A A A 

T I:!> T  R E Q LJt:.S T 10 00 1 DN 0 0 0 02 

K I: G O  0 00 Cf b 9 0  00002098 80002006 F F F F C 1 C 1  O O O O f f b C  OOOOF C 1 5  A0002 1 3C 00000002 

kEG I:! 00000043 0 0000000 5 C002 002 0 0 0 02 00 0  00002C31:1 OOOO.;C38 00000 1 8 0  00000088 

0 0 2 0 b il  C 0 0 L 0 0 0 2 8 b 8 B 
T ES T  Rl:liUt:ST 10 0 0 2  u N  0 0 0 0 2  

0 0 2 0 8 _j  C 2C2 

8 8 

T t ST k EI.i l.JE::OT 1 0  0 0 1  U N  0000 3 

k E: G O  OOOOF 8 Si 0  OC002098 80002006 F F F FC2C2 O O O O F F II C  O OO OF C 15 A0002 13C 00000002 

kEGS 00000043 00000000 5 0002002 0 0002000 0 0 0 0 2 C.; I:I  00003C38 00000 1 8 0  00000088 

0 0 2 0 1! 11  0 0 0 3 0 0 0 3 c (. c (. 
T t ::OT R E I.i l.J E S T  1 0  0 0 1  DN 00 004 

R I: (; O  0 0 (, 0 f li 9 0  O CO U 2 0 9 b  80002 006 F F F FI..3C3 O O O O F F B C  OOOOF C 1 5  A00 0213C C0000002 

k i:G II 00000043 0 0 000000 5 0002002 0 0 0 02000 00002(.38 00003038 00000 1 8 0  00000088 

00201:18 0 0 0 4 0 0 0 4 D D U D 

T t S T  R E I.i lJ E S T  Ill 0 0 £  u N  0 0004 

0 0 2 0 8 3  1.. 4C4 0 [) 
T t S T  R E Q U E S T  l D  0 0 1  ON 0 0 0 0 5  

k E: G O  O O O O F I:I \1 0  00002098 80002 006 F F FFC4C4 O GOOFF8 1.. OOOOF C 1 5  A 00 02 13 C  00000002 

ki:Gb 0 0000043 0 0 0 00 0 00 5 0002002 0 0 0 02 0 0 0  0 0 0 02C3d oooo.;C311 0 0 0 00 1 80 00000088 

0 0 2 0 8 11  c 0 0 5 0 0 0 :> 1: E E 1: 

L l ::O  T OF PHASt:-NAI4E:i 

AAAAAAAA F I: T C H  0 0 2 0 0 0  002083 

lloLRI4AL t:ND O F  JOb 

USER PSio - f f l5 0 G0t 7 00 C2038 

I>R 0 - 7  OOOOF890 0 0 002098 1!0002006 F F F F C 5 C 5  O O O O F F 8C OOOOFC15 A0 0 0 2 1 3 C  0 00 0 0002 

I>R 8-f 0000004 3  00000000 5 00 0 2 0 02 0 0 0 02 0 00 0 0 002C38 0 0 0 03 C3 8  0 0 0 0 0 1 80 00000088 

FR 0- 6 4 13 1 99 8 0  lf OOOOOO 41 5_j23 :>060400000 tl E 7C 20001:98862 00 0000000000000000 

CUI4RI:I> F O F 1 6 1 FO F l 6 lf bf tl  20002000 0 0 0 00000 00000000 00000000 C l t41:306 E3C5 E 2E3 OOOOFFFF 0 00 0 2 08 3  00002083 0000 

[- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - �-
F igur e 4 3 .  SYSLST Output f or Aut otest Sample Problems ( Part 3 o f  4 )  
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� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

-LAili:L L ENGTH- 0000 

S:.! �>AL l  

A0 86A040 ��;�0 700 

S l  C !> E (. T l  I'! VC l  T H E R E  B C l  R I: Au 

(;02000 05A04520 A 0 1 80203 0 0 2 0 1 0  07000AFC 070047FO A 0 0 05 1l l 0  AOAEOAOO 

C H  K 0 

MN bALRdAL MVC S VC BCR BCR SVC BCR BC svc 
S2 �BC2 

EOJ 

Sl INAl T l  T EST2 BCRl I N  

OO.dlLO 5111 0AOAI: 9 1 11 0 1 00 2  47 lOA02C O A lr/ 9 1 0 1  002 030 A09AOAFIJ 07F20AOI: 61 5C4040 40404040 

CH 2 I * 

MN HI LPR t!C S VC T M  svc BCR SVC STH STH STH 

002040 404C4040 4()404040 40404040 40404040 0 02 0 5 0  40404040 40404040 40404040 40404040 

CH 

MN STH STH STH S TH STH STH S TH STH S T H  :> TH STH STH STH STH STH STH 

C02060 D I TTO 

OOFFAO 07C lffOO .£2FC1LOO 0002 C 1C l  C l C l C l C l  OOF F BO C 1C l l 2 0 0  04 0 0 1 2 00 0 4 1 0 1 4 0 0  09001400 

CH A A A A A A A A A 

I'!N BCR LTORLTR L TR SPM L T R  SPI'I NR I S K  NR 

OOFFCO 090 1 1400 02000000 20830020 3 110 90000 OOFFDO 0 0 0 0 0 1 0 0  00000000 OOFFOOOO 20830000 

CH 

liN l SK NR LPOR ltR LPOR 

OQFHO 120001 00 1 2 0 0 0 103 !Z000200 1 2000201 O OF FFO 120 00300 12 000300 00000000 00000000 

CH 

fiN LTR LTK LTR LTK LTR L TR 

tNO 

� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

l:li.J AUTGHST 

[ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ] 
Figur e 4 3 .  SYSLST output for Autotest Sample Problems < Part 4 of 4 )  

Multiprogramming 

Multi �rogramming capabil ities are demonstrated by the multi programming 
sampl e problem. A control program supporting multiprogramming is 
requi red. A card-to-printer uti li ty macro lists fift een test cards 
conta ining the instructions and necessary operator commands to initiate 
the j ob in the f oreground -one ( Fl )  area. The card-to- printer util ity 
maczo is first cat aloged and then assembl ed and executed as a background 
job. The fifteen test cards a re listed on the print er .  When the last 
card in the reader has been read and proces sed , the following message 
will be printed on SYSLOG : 

OP08A INTERV REQ SYSRDR 

To c lear the intervent ion required condition on the reader ,  the 
opera tor should enter the f ollowi ng two cards in t he reader and ready 
the device :  

/ &  

// PAUSE REFER T O  PRINTER FOR ADDITIONAL INSTRUCTION S 

The operator can now i nitiate this same program in t he foreground area 
by fo llowing the instruct ions previously l isted on SYSLST when the job 
was r m  in the background problem area. 

The same data previous ly used f or the background execution ( fifteen 
test cards ) is us ed as input data for the foreground execution . The 
data cards must .  therefore , be removed from the card r eader output 
stacker and they must be repla ced in the input hopper . Then the car d 
reade r  is made ready . The operator shoul d  now follow the i nstructi ons 
conta ined in the test data to i nitiate the job i n  the foreground ar ea . 
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severa l a ssumptions have been made i n  the multiprogramming sampl e 
probl em. The first assumpt ion is that a foregro und-one area has 
previousl y been a l loca ted . If thi s  has not been done, t he operator 
shoul d refer to the DOS Operat ing Guide r ef er enced on the cover of thi s  
publi cati on. 

The s econd assumpt ion is that SYSRDR or SYSI PT i s  a ssig ned to OOC and 
SYSLST a ssigned to O OE a nd that the re are no other logical un its 
ass ig ned t o  thes e devices . I f  this i s  not the case , message 

1A13D CONFLICTING I/0 AS S IGNMENTS 

wi ll be issued on SYSLOG when t he operator tr ies to i nitiate the program 
in th e foreground area . To recover from thi s  condition , the operator 
shoul d reply CANCEL to the precedi ng mess age. The mes s age 

F1  0S 02I  JOB FG !NIT. CANCELED DUE TO PROGRAM REQUEST 

will then be i ssued. The ope rator shou ld then press t he Request k ey on 
the 1 05 2-Print er- K ey board . T he message 

1I 6 0A READY FOR CO�MUNICAT IONS 

wil l  te i ssued.. The operator shou ld next ent. er the START command 
f cl lowed by 

ASSGN SYSxxx, UA 

where xxx is t he unit ( s )  retain ing a background ass i gnment f or the 
indic ated device . The operator ca n now i ni ti ate the job in the 
f oreg round- one area as pr evious ly des cribed . To execut e t he 
multiprogramming sample probl em th e following ca rds must be entered : 

// JO E CATALOG SAMPLE FOREGROUND/BACKGROUND PROG RAM 
// OPTI ON CATAL 

PHASE CARDPRNT , + O  
/ /  EXEC ASSEMBLY 

Column 1 0  
PRI NT NOGEN 
START 0 
I NCARD 

/ *  

OUTPRT BUFSI Z= 8 0  
E ND  

/ /  EX EC LNKEDT 
/ 6  
// JO B EXECUTE SAMPLE FOREGROUND/BACKGROUND PROGRAM 
// AS SGN SYS O Ol , X ' OOC ' (Note 1)  
//  A':» SGN SYS0 0 2 ,  X '  OOE ' ( No te 2 )  
/ /  PAUSE CARD READER END-OF-FILE S IGNALS END O F  CARD INPUT 
// EX EC CARDPRNT 
* THE SE C OMMENTS AND THE FOLLOWING STATEMENTS ARE TEST INPUT 
* NOW IN A PAUSE STATUS , U NASS IGN THE PRINTER ( X ' O OE ' ) AND THE CARD 
* READER ( X ' O OC• ) TO P ERMIT SUBSEQUENT ASSIGNMENT TO FOREGROUND 
* AREA. TO DO THI S ,  TYPE THE FOLLOWING 
ASS� SYSRDR , UA 
ASSGN SYSIPT , UA (Not e  3)  
ASS GN  SYSLST , UA 
* TO SUSPE ND  BACKGROUND ( BG) AREA PROCESS ING TYPE 
STOP 
* TO INITIATE PROGRAM NAMED CRDPRNT IN FOREGROUND! ( Fl )  AREA, 
* THE FOLLOWING FOUR STATEMENTS ARE TO BE TYPED ON SYSLOG ( 1 0 5 2) 
STARr F 1  ( Not e 4 )  
ASSGN SYS0 0 1 , X' 0 0C '  ( Note 1) 

196 IBM S/ 3 60 DOS Sys . G en .  and Maint . 



ASSGN S YS 0 02 , X ' 0 0E ' 
EXEC CARDPRNT 

(Note 2 )  

Note 1 :  SYS 0 01 must be a ssigned t o  a card reader. 

Note 2 :  SYS 0 0 2  must be ass ign ed to a printer . 

Not e 3 :  These ca rds a re requi re d only i f  SYS 0 01 or SYS 0 02 re ta i n  a 
background a s sig nme nt. A devi ce us e d  by a foregroun d program 
cannot be ass ign ed to a ba ckground area at the same time .  

Note 4 :  Thi s command i s  processed by the ATTN rout ine ( Refer to DOS 
Operat ing Gu ide referen ced on the cover of this publicati on . ) 

Th e test ca rds f or the multi pro gramming sample problem a re output on 
SYS 00 2., which wa s  previ ou s ly assigned to the system print er . LOG must 
be keyed on the 10 5 2  P rint er-Keyboard at the beginning of the job to 
o btai n a complete li sti ng of a ll job cont rol cards and mes s ages . The 
SYSLO G output is s hown in Figur e 1 8 .  The SYSLST output i n  Figure 4 4  
con ta in s :  

• J ob control cards 

• Ext ernal symbo l  di ct ionary 

• S ource program li sti ng 

• R elo cation dictionary 

• D iagnost i cs 

• L inka ge editor storage ma p 

• List of test card s proce ssed by card-to- printer ut il ity pro gram 
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II J08 CA T Al!OIG S A M P l E  F CREG ROUND/8ACKGROUND PROGRAM 

I I  OP T I ON C A  TAl 

PHASE CARDPRNT o •O 

I I  EXt:C A S SEMSL Y 

r------ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

SYM80l T Y P E  I D  ADDR LEI'IGTH L D  I D 

PC 01 OOOCOO 00034A 

EXT ERNAL S Y MBOL D I CT I ONARY 

L O C  08JEC T CODE ADDR1 ADDR2 STilT SOURCE S T AT EMENT 

000000 
1 
2 

3 
1 09 
2 3 7  

PR i hT NOGEN 

START 0 
I NCARD 

OUT PRJ 8U F S  IZ=BO 

END 

PAGE 

�-- - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

RELOCAT I ON D IC T I ONARY PAGE 

P O S . I O  R EL . I D  F L AG S ADDR E S S  

0 1  0 1  cc 000050 
0 1  0 1  ca OOOOC1 

01 0 1  ca O O O O C 9  

0 1  0 1  C 8  OOOOD9 

0 1  0 1  C 8  O O O O E 1  

0 1  0 1  oc 0001CC 
01 01 08 000269 
01 0 1  0 8  0002 11 
01 01 C8 0002 8 i.  
0 1  0 1  C 8  0002 8 9  
0 1  0 1  C 8  0002 9 9  
0 1  0 1  C 8  0002 A 1  

[ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ] 
Figur e 4 4 .  SYSL ST Output f or Multiprogramming Sample Problems ( Part 1 

of 5 )  
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CRGS S - R E F E RENCE PAGE 

S'I'H60L L E N  VALUE O E F N  

C OA A 0 0 0 1  00004 000004 0009 0030 0044 0046 0093 
C DA40001 OOOOit 000050 0030 0014 0 02 6  
C OAD000 1 00080 o c o c oc 0032 0056 
C DA E 0 0 0 1  0 0 0 6 0  00005C 0033 0066 
CDA F C 0 0 1  00002 000060 001t3 0099 0 102 0 1 04 
C ilAG000 1 00002 000064 0045 0 1 0 3  
CDAH000 1 00002 00006 8  001t7 0 0 1 6  0 0 1 8  0044 
CDAJ 0 0 0 1  o o o o 8  o o o oc 8  o o 56 0 0 1 9  002 1 0053 
C DAK0001 00002 000000 0 0 5 7  0022 0 02 4  001t6 
COAL 0 0 0 1  0 0 0 0 8  OOOOEC 0066 0025 0 02 7  0063 
C OAN 0 0 0 1  00004 OOOOF 8 0069 001 5 0 02 9  0096 
C IJA P 00 0 1  0 0 0 0 4  O C 0 1 0C 0 0 7 1  O C 9 7  
COAQ0 0 0 1  0 0 0 0 4  000 1 0A O C llt  C C 72 
COAR 0 0 0 1  0 0 0 0 4  000 1 1 E 0 0 8 0  0 0 7 5  
C O A S 0 0 0 1  00004 O C 0 1 2E 0 0 8 1t  0079 
COAT0001 00004 000 160 0099 0069 0 063 
C OA U O O C 1  0 0 0 0 2  000 1 6 6  0 1 01 
L06A C001 00004 o oo o cc 0 0 1 1 0031 
C06M00 0 1  00004 0 0 0 1 58 0098 0 0 84 0 0 8 5  0 0 9 1  0 0 9 2  
C DCM00 0 1  00004 OCOOE8 0067 0 0 12 0 09 5  0 1 06 
C D EN 0001 OOOOit 0001 7t 0 1 06 0087 
C OR E 00 0 1  00002 00 0 1 3C 0089 0010 
C DR Z. 0 0 0 1  00004 000 1 4E 0096 0070 0 0 7 8  
L DR 0000 1 0000 1 000000 0034 0 0 76 0076 008 1  
C DR 1 00 0 1  000 0 1  000001 0035 0 0 7 1  0074 0080 0 0 84 0086 009 1 0 0 9 9  0 1 00 
C O R 2 0 0 0 l  00001 0 0 0 0 0 2  0036 0 0 1 2  0 0 1 3 0 0 1 4  0 0 1 7  0 0 20 00 23 0 0 2 6  00 7 7  0 0 7 7  0080 0081 0082 0086 0095 0 1 06 
CDR3000 1 0 0 0 0 1  000003 0 0 3 7  0 0 1 6  001 7 0 0 1 8  0 0 1 9  0020 0021 0 02 2  0023 0021t 0025 0026 002 7 0069 0 0 8 3  0 1 0 5  
C UR 4 0001 00001 000004 0038 0 1 02 0 1 0 3  
C O R 5 0 0 0 1  00001 0 0 0 0 0 5  0 0 3 9  0 0 1 2  0 0 9 5  0 1 02 0 104 0 106 
C O SW000 1 00004 000008 0 0 1 0 00 1 1  
C D X X 0 0 0 1  0 0 0 0 1  0 0 0 1  7 A  0 1 0 8 
CO llt000 1 0 0 0 0 1  OOOOCE 004 0 0087 
(;0 1 50001 0 0 0 0 1  OCOOCF OOitl 0 0 0 7  0008 0009 0 009 0 0 1 3  0 028 0085 0089 0090 0092 0093 0094 0094 0 1 00 0 1 0 7  
PRAA0002 00004 000 1 7C 0 1 1 5  0 1 3 8  0 153 0 1 54 
PRAC0002 00004 000 1 8 8  0 1 1 8  0 1 3 9  
PRA00002 00004 OC0 1C(; 0 1 3 8  0 1 2 0  
P R A E0002 00080 0 00 1 8 6  0 1 40 0 1 63 
PRAF0002 00080 000 108 0 1 4 1  01 71 
PRAH0002 00004 000238 0 1 53 0200 0202 0203 
PRAJ0002 00004 00023C 0 1 54 0 1 8 9  0 2 0 1  0 2 2 8  
PRAK0002 00004 00021t0 0 1 5 5  0 1 16 0221t 0 2 3 1 
PRAQ0002 00002 0002AC 0 1 84 0 1 1 7  0 12 1  0 1 3 7  
P R AR 0002 00004 0002C C 0 1 9 1  
PRAU0002 0 0 0 0 1  0002DC 0 1 99 0 1 95 
P RA\10002 00004 0002E 8 0203 

Figur e 4 4 . SYS LST Output f or Multi prog ramming S ampl e P robl ems ( Part 2 
of 5 )  
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C RO S S - R E F ERENC E  PAGE 

S Y H BOL L EN V A L U E  DEfN 

P R A I0 00 0 2  0 0 0 0 1  000 3 1 €  02 1 6  02 07 

PRAl0002 00004 OC03 1A 02 1 8  

P R il 1 00 0 2  00006 000260 0 1 56 0 1 22 0124 0 1 54 

P R B20002 00006 0 002 78 0 1 64 0 1 2 5  0 1 2 7  0 1 5 3  

P R B 30002 00006 O C 0 2 9 C  0 1 7 2  0 1 34 0 1 36 0 1 96 

PR DA0002 00004 0C0320 0 2 2 0  

P R OB0002 00006 OC0324 0 2 2 1  02 2 0  

P R OC 0002 00002 OC032A 0222 

PRDDOOOl 00004 00032E 0224 0 1 8 7  0233 

P R OE0002 00001 O C 0 3 3 't  0 2 2 1  0 1 85 

PR EI10002 00008 OOC2 3 C  0 1 52 02 1 2  

P R ENC002 0 0 0 0 1  00034A 0236 

PRFB0002 00004 0002A8 0 1 82 0206 

PR11H0002 00004 000228 0 1 5 1  02 1 0  0 2 1 4  

PR S V OO O Z  00002 00032( 0223 

P R  SW0002 00004 000184 0 1 1 7  0 1 1 8  

P R S 10002 00004 0002FA 02 0 8  0209 

P R S 30002 00004 000314 02 1 5  02 0 8  

P R  T 90002 00004 O C02CA 0 1 94 

P RWA0002 00008 000270 0 1 63 0 1 2 8  0 1 3 0  0 160 

P R WB0002 00008 000288 0 1 7 1  0 1 3 1  0 1 3 3  0 16 8  

P R if 1 0002 0 0 0 0 1  O C 0 2 A O  0 1 79 

P R if 2 00C2 0 0 0 0 1  0 0 0 2 A C  0 1 80 

PR W 3 0002 00008 0002AO 0 1 8 1 0 1 76 0 1 9 7  

P R 000002 00001 o coooo 0 1 42 0 1 84 0 1 84 0 2 1 0  0 2 1 1  0 2 1 4  0 2 1 1  

P R 0 10002 00001 C 0 0 0 0 1  0 1 43 0 1 86 0 1 8 6  0 1 8 8  0 1 8 9  0 190 0 19 1  0 19 4  0 1 9 6  02 1 0  02 1 2  0 2 1 4  02 1 7  02 2 1  0222 0228 
0 2 2 9  0230 0 2 3 1 0 2 3 2  0 2 3 2  

P R 020002 O O O C 1  C C0002 0 1 44 0 1 1 9  0 1 2 0  0 1 2 3  0 1 26 0 1 29 0 1 32 0 1 3 5  0 1 88 0 2 06 02 1 5  0 2 1 8  0 2 1 9  02 2 0  

P R 0 30002 00001 000 003 0 1 4 5  0 1 2 2  0 1 2 3  0 124 0 1 25 0 126 0 1 2 7  0 1 2 8  0 1 29 0 1 3 0  0 1 3 1  0 1 3 2  0 1 3 3  0 1 34 0 1 3 5  0 1 36 
P R 040002 00001 C O O O C4 0 1 46 0 1 1 6  0 2 2 4  

P R 1 30002 O OO C 1  C O O O OD O l't 7  0 1 16 0200 0201 0 20 5  0 2 2 1  0224 

PR l't0002 00001 OOOOOE 0 14 8  0 2 0 0  0 2 0 2  0 2 0 3  0 20 4  0 2 0 5  0 2 1 8  0 2 2 2  0 2 2 5  

P R 1 50002 0 0 0 0 1  C O O OOF 0 149 0 1 1 3  0 1 14 0 1 15 0 1 1 5  0 1 1 9  0 19 0  0 2 0 4  0229 0235 

Nil ST A H H EN T S  FLAGGED IN TH I S  A S S E MB L Y  

Figure 4 4 .  SYS LST Output for Multiprogramming Sample Problems ( Pa rt 3 
of 5 )  
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l-���=�����---------------------------------------------------------------1 
J O B  t;ATALOG 

A(; l i ON TAKEN "AP 
L l S l PHASE (;ARUPRNT , + 0  
L I ST ENTR Y 

D I SK L I NKAGE EDI TOR D I AGNOST I (;  Of I NPUT 

- - ---------- -------- ------ ------ - ----- --- ----------- --- -------- ------ -- ---
PHASE XFR-AO LO(;ORE H I (;ORE OSK-AO ESO T Y P E  LASH L OADED R EL-F R 

(;AROPRNJ 000000 000000 000349 2B 0 1 (;SEU 000000 000000 

�-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

S Y S TE" O I R E C lOR Y 

D l R EUORY S lAR. T I NG AOOR E S S  
D I R ECTORY N E X T  ENTR Y 
O I R E<;TOR Y L A S t  E N T R Y  

L I BRARY 
L I BRARY 

L I BRARY 

S T AR T I NG AOORE S S  
N E X J  A VA I LABLE E N T R Y  
L A S T  A �A I LABLE E N T R Y  

CORE- l "AGE RELO(;A TABL E SOURC E- STATE "E NT 

-------------------------- OEC IHAL ---------------------------------------

c H R E c H R E c H R E 

0 1  00 0 1  6 4  0 0  0 1  1 0 1  00 O l  
0 1  02 07 1 1  64 0 1  02 00 1 0 1  0 0  1 4  0 6  
O l  04 08 17 64 04 09 22 1 0 1  0 1  1 6  09 

01 05 0 1  6 4  0 5  0 1  1 0 1  02 0 1  
4 3  00 02 83 08 0 9  1 4 2  06 07 
63 09 02 1 00 0 9  09 1 4 9  09 16 

----------------------S T ATUS I NFOR"A T I ON ------ ----------------------------

403 2 30 D I R EC TO R Y  ENTR I E S  AC T I VE 1 36 

L I BRARY 

L I BRARY 

L I BRARY 

L I BRARY 

BLOCKS A L LCC A T EO 
BLOCKS AC T I VE 
BLOCKS D E L E TED 
BLOCK S  A V A I LABLE 

AUTO"AT I C  CONUENSE l l " l T 

L I BRARY ALlOCA TEO C Y l l  NOE R S  
D IRECTORY AllOCAlEO TRAC KS 

1 2 5 0  
82 7 

04 
4 1 9  

0 0  

63 
0 5  

3 2 8 5  
1 745 

0 0  
1 540 

4000 

37 
0 5  

7 B O B  
6 6 3 0  

0 0  
l l 7B 

6000 

49 
0 2  

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

EOJ CATALOG 

F igur e 44 . •  SYSLST Output f or Mu lti progra�ng S ampl e Probl ems ( Part 4 
of 5 )  
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II JOB i:XECUTE SAM P l E  F CREGROUN0/8ACKGROUNO PROGRAM II A SSGN SYS00 1 o X ' O OC ' C A RD READER I I  ASSGN S Y S002 o X 1 0CE 1  P R I NTER II PAUSE CARD READER END-OF-F I L E S I GNALS END O F  CARD I N PUT II EXEC CARDPRNT 

• THESE COMMENTS ANO THE F O l L DIII l hiO STATEMENTS ARE T EST I NPUT 
* NOll! I N  A PAUSE S TA TU S ,  UNA S S I GN THE PRINTER C X 1 00E 1 1 AND T HE CARD 

READER I X 1 0 0C 1 I TO PERMI T SUBSEQUENT AS S I GNMENT TO FOREGROUND 
• AREA . TO DO THI S ,  T Y P E  THE FOLLOIII I NG 
ASSGH SYSRDR , UA I R EilU I RED ONLY IF SYSRDR ASS I GNED TO X ' OOC ' I 
A SSGH S YS I P T ,UA ! REQUI RED ONLY IF SYS I PT ASS I GNED TO X ' OO C ' I 
A S S GH SYSL S T o UA ( REQUI RED ONL Y IF S Y S L S T  ASS I GNED TO X ' OOE ' l  
• T O  SUSPEND BACKGROUND I BG I  AREA PROCESS I NG ,  T Y P E  
STOP 
• TO IN I T I A T E  PROGRAM NAMED CAROPRNT I N  FOREGROUND 1 l f l l  AREAo T HE 
• FOLLOIII I.NG FOUR STATEME N T S  ARE TO BE T Y P ED ON SYSLOG 1 10521 
START F l  C TH I S  COMMAND IS PRCCESSED BY THE 1052 ATT ENT ION ROU T I N E ) 
ASSGH S Y SOO l o X 1 0 0C 1  CARD READER 
ASSGH SYSOo2 , X 1 0C E '  PRI NTER 
EXEC CARDPRNT 

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

EOJ EXECUTE 

II PAUSE REHR TO PR H I ":R F OR AD D I T I ONAl I NSTRUCT I ONS 
ASSGN SYSRDR ,UA 
ASSGN S Y S I P T ,UA 
ASSGN SYSL ST oUA 

* THESE COMMENTS AND THE FOLLOWI NG STATEMENTS ARE TEST I NPUT 
• NOll IN A PAUSE S T A Tli S o  UNA S S I GN THE PRI NTER I X 1 00 E 1 1 AND T HE CARD 
• &EADER I X 1 00C 1 1  Tli PERMI T SUBSE"UENT AS S I GNMENT TO FOREGROUND 
• AR EA . TO DO THI S ,  T Y P E  THE FOLLOIIII NG 
ASSGN SYSROR o UA ( R EQUI RED ONL Y IF SYSRDR ASS I GNED TO X 1 00C 1 1 
A S SGN SYS I P T o UA I RE �U I RE O  ONLY IF S Y S I•PT ASS I GNED TO X 1 00C 1 1 
ASSGN SYSL S T o UA ( REQUI RED ONLY IF SYSLST ASS I GN E D  TO X 1 00E ' l  
* TO SUSPEND BACKGROIIND I B G I  AREA PROCE S S I N G ,  T YP E  
STOP 
* TO I N I T I A T E  PROGRAM hAMED CARDPRNT I N  FOREGROUND 1 I Fll AREA, T HE 
• FOL LOWI NG FOUR STATEME N T S  ARE TO BE T YPED ON S Y SLOG I 1052 1 
START F1 f TH l S  CCMMAND I S  PROCESSED BY THE 1D 5 2  A T T ENT I ON ROUT I N E I  
A S SGN SYS00 1 o X 1 0fiC '  CARD READER 
ASSGH S Y S002 o X  1 00E 1 PRI hTER 
E X EC  CAaDPRNT 

[ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  l 
F ig ur e 44 . SYSLST Outvut f or Multi prog ramming S ampl e Probl ems ( Part 5 

of 5 )  
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Magnetic Character Readers 

The f irst 1 4 1 2/ 1 4 1 9  Magn et ic Character Reader sample problem processes 
5 0 0  documents from one magneti c  cha racter reader us ing GET logi c .  T he 
documents are read into pock et 3 in group s of approxima te ly 5 0 .  Afte r 
each group i s  read , the 1 41 2/ 1 4 1 9  Magneti c Chara cter Reader is 
dis engaged, t he tat ch number is updat ed ,  and t he pocket light is turn ed 
on . All documents a re li sted on the printer . I f  the Se lective Tape 
Li st feature i s  pr esent on the pri nter,  t he documents are l isted on the 
leftmost t ape. The controls on the magnetic cha racter reader that must 
be depr essed , if present , are :  BATCH NUMBER ON , PRO G  S ORT , and at l east 
one f ie ld for the VALIDITY C HECK & RE AD  OUT contro l .  

Th e second 1 4 1 2/ 1 4 1 9  Magneti c Character Reader sample problem 
process e s  2 5 0  documents f rom each o f  two magnetic characte r r eader s ,  
( both o f  the s a me  type : both with a single a ddress a dapter or both with 
a dual address ada pter ) ,  usi ng READ , CHECK , and WAITF logic . T he onl y  
controls t hat must b e  depres s ed are PROG SORT and at lea st one f i e ld f or 
the VALIDITY CHECK , & READ OUT cont rol. Documents f rom one reader are 
s e l ected i nt o  pock ets one or z ero dep ending on whether or not the 
sel ec ted f ie ld i s  pre sent . Documents read in error are rej ect ed and all 
data is list ed on a print er . I f  the S elective Tape List f eature i s  
present o n  the pri nter , data i s  pri nted on the l eftmos t  tape . 

Do cuments from the sec ond reader a re s elect ed according to a digit in 
the f ie ld read and printed on S YSLST . I f  manua l  intervention i s  
required o n  the second reader ,  a message i s  print ed o n  SYS LOG . T he 
messa ge is : 

INTERVENTION REQUI RED ON FILE2 . 

Th e  program names are Z . MCR1 and Z . MCR2 .  The 1 4 1 2/ 1 4 1 9  sampl e 
problems support the 1 25 9 .  

Inst ructions show how t o  remove the following optiona l  f eatures : 

1. Dual addres s ing adapt er feature 

2. Bat ch numbering 

3 .  Pocket lights 

4 .  Selective Tape Li st Feature ( Pri nter) 

The SYSLOG output i s  shown i n  Figure 1 7 . The SYS LST output in Figure 
4 5  cont ains : 

• Job cont rol cards 

• E xternal symto l  d ictionary 

• Source program li sti ng 

• R elocation dictionary 

• L inkage editor input diagnosti cs 

• L in kage editor storage map 

• D ocument dat a list ings 

• EQJ MCR 

• II PAUSE END OF MCR SAMPLE PROBLEMS 
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II JOB MCR S AMPLE P R O B L E M S  

I I  ASSGN SYS00 5 . X 9 004 ' 

II A S SG'I S Y S 0 0 6 . X ' 00 5 '  

I I  A S SGIII SY S0099 X ' 01 2 '  

I I  OPT I ON L I "'K 9 NOXR E F  
I I  E X E C  A S S E'I B L  Y 

� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
E X T E R N AL S Y >4 B O L  O I C T I O N A F Y  P A G �'  

S Y M BOL T YP E  I D  ADOR L E N G T H  L D  I D 

PC Ol 0 0 0 0 0 (,  C 0 2  8 3 4  

I J UD Z l. Z Z  F R. 0 2  

I J UO Z Z Z Z  so 03 c 02 8 3  8 C 0 0 4 B C  

J J D F S Z Z Z  C R  04 

I J D F S Z Z Z  so C5 O C2 C E 8  f''l 0 0 2 �  

� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
S 4 7 7  MC R l SA M P L E  P R  0 8 L  E M  

L OC fl 8 J E C  T C O D E  A D D R l  A D D R 2  S H I T  

0 0 0 0 0 0  0 54 0  

0 0 0 0 0 2  

0 0 0 0 1 6  5 8 5 0  4 2 A E  0 0 2 80 1 4  

1 5  

0 0 0 0 2 6  9 1 0 1  4 2 AC 0 0 2 A E  2 0 

0 0 0 0 2 A  4 7 1 0  4 066 0 0 0 6 8  2 1  

0 0 0 0 2E 9 l l 0  2 0 CO 0 0 0 0 0  2 2  

0 0 0 0  32 4 7 1 0  4 0 7E C G O BO 2 3  

0 0 0 0 3 6  9 1 0 8  2 0 00 0 0 0 0 0  2 4  

0 0 00 3 A  4 7 1 0  4 0 1 8  0 0 0 1 A  2 5  

0 0 0 0 3E 4 6 5 0  4044 00046 2 6  

0 ' 0 0 4 2  4 7F O  4 0 92 0 0 0 9 4  2 7  

0 0 0 0 46 D 2 0 9  42 2F 2 C 5 6  0 0 2 3 0  0 0 0 5 6  2 8 

2 9  3 7 

O J 0 0 6 4  4 7F O  4 0 1 8  O O O l A  3 6 

3 9  

0 0 0 0 7 4  9 2 3 0  4 2 A 9  OC 2 A R 4 4  

0 0 0 0 7 8  9 2 0 0  4 2 A C  0 0 2 A F  4 5  

0 0 0 0 7C 4 7 F O  402C 00 02 E 4 b  

0 0 0 0 8 0  4 7 

4 8  

5 4  

0 0 0 0 9 0  47F O 403( o r o 3 E  5 5  

0 0 0 0 9 4 0 2 0 1  4(132 4 0 9C 0 0 03 4  O C 0 9 E  5 o  

0 0 0 0 9A 4 7 F O  4 066 0 0 06 8  5 7  

0 0 0 0 9E 4 C 9E 5 8  

5 9  

6 R 
7 l  

7 2  

7 3  

0 0 0 0 8 4  7 4  

0 ' 0 0 8 4  92 3 F  7 0 04 0 0 0 0 4  7 5  

0 00 0 8 8  4 3 2 0  5 1 F 7  00 2 A B  7 6  

O O OOBC 4620 5 0 1 4  O O OC 8  7 7  

o oo o c o  9 6 0 1  5 1  F A  0 0 2 A E  7 8  

O OOOC 4 9 6 8 0  7 0 0 1  0 0 0 0 1  7 9  

8 0  

o o ooc 8 4 2 2 0  5 1 F 7  0 0 2 AB 8 1  

8 2  

8 5  

8 6  

8 7  

S OU R CE:  

S T ART 

N E XT 

fl l  S C C' M  

L A S  DOC 

MYC 

S T A T E M E N T  

P R  ! NT l'< f' G � "  

B A L R  4 , C  
U �  l N G  

O P E N  l 
U E T  

T M  

B O  

T '1 
BO 

T '1  

B O  

B C T  

B 

MY C 

P U T  

* • 4  

F I L F l o  F I L E 

flUCNT • T O T  DOC 

F I L  f 

0 1 5 S ,.; , X ' 0 1 '  

fl l S F N r; C ! 2 l , X 1 1 0 '  
L I T E  C (  2 1 .  X .  Ob I 
N F X T  

DUC N T , M YC 

fOF 

I F  

A R E A l (  1 0  l o  8 6 (  2 1  

F l l f 1 , S T L S P = B K T  

O D S  C L  3 - C  

O P E N  A l l  F I L F  S 

I N I T I AL I Z F  DOC U M E N T  C OW H E R  

G E T  T)Q( U " F N T  F H O M  M I C R  D F Y I C �'  

0 I S E  N G A G f  

Y f'  S RF A O Y  �' O R  POC K E T  L I GH T 
Y E S 

I N T .  I( f i,J (.,  • •  R E- I S S UE G E T 

D E C R E M E N T  OUC UME N T  c m.I'H F R  
MO V E  D A T A  TO O U T P U T  A R E A 

P R  I � T  

* i.J M I  T I S T L S P= b K T '  P A t< A' H T ER I F  S E L E C T  l Y E T A P E  L I S T F E A T U R F  N O T  PR E S E N T  

B N E X T  

D I S  H o G  O l S E N F I L E  O I S E N G A G F  � I C R D E V I C E  

M Y  I C TR + 1 .  X I 3 0 1  R E  I N I T I A L I Z E  DOC UMe N T  C OUN T E R  

M il l  D ! S S W , X  ' 0 0 '  R E S E T  D l  S F NG A G E  S W I T C H  

B D I S  C O M  

L I T E  E QU 

L I H F I L F o S W A P E A  L I G H T  P O C K E T  S P E C I F I E D I N  S W A R I'  A 

* R F I�OY E  A flU 'I E  ST A T E M E N T  I F  P OC K E T  L I GH T  F E A T UR F  I S  A B S E NT 

B L AS D O C  

E OF "'iV C C I S C 0 '� + 6 (  2 1 ,  F (1 J A D D  A l T E R E O J  B i<.A 'J C H  B D I S  E N G  

E O J AOD DC Sl E O J  I E O J  A D C  O N  

E O J  C L O S E  F I L E 1 , F I U '  C L O S E  A L L  F I L E S  

E O J  . 
S T A C H P  S E L EC T I D'-1 R O U T I N E  

US l N G  * • 5  

U S S R  M Y  I 4 ( 7 ) ,  X '  3 F ' AR B I T R A R I L Y  S E L E C T  P O C K E T  T H R f' 0  

I C  2 ,  C T R + l  D E C R E ME N T  OOC UME N T C O UNTE R 

B C T  2 , 'J O D I S  0 1  D I S SW , X ' C l '  T U R N  O N  D I SE N G A G E  S W I T C H  01 l (  7 l .  X I R O . UP D A T E  B A T C H  NUMSE R E  R 

* R E �OY E A B Q V "  ST A T FM E N T  I F  'l A TC H  N U M B E k i NG N O T  A 'I A i l AB L I'  

N O  D I S  S T C  2 . c T R + l  

E X  I T  MR 

D R'1 P  5 . 
F I L E  D T  F M R . BUF � E R. S = 1 0 0 ,  

E X T A D Dk = U S S R ,  

I OA R F A l = AR E A ,  

OE'I A O DR = S  Y S O O  5 ,  R E C S  l Z  E = B O ,  
I OR E G= 2 ,  

P A G E  

C 3 / l 2 f 6 G 

L4 7 7 0 0 0 2 

L 4  7 7 0 0 0 "3  

l4 7 7 0 0 0 4  

L 4  7 7 C 0 0 5  

L 4  7 7 0 0 01:> 

L4 7 7 0 0 0 7  

l 4  7 7 0 0 0 8  

L4 7 7 0 QQq L4 7 7 0 0 l C 

L4 7 7 C 0 1 1 
L 4 7 7 C C 1 2  

L 4 7 7 0 0 1 3  L 4 7 7 0 C 1 4  
l 4 7 1 Q (I J 'i  

L 4 7 7 00 l 6  

L 4 7 7 C 0 1 7  

L 4 7 7 0 0 1 8  

L4 7 7 0 0 l 9  

l 4  7 7 00 2 0  

L 4  7 7 0 0 2 1  

L4 7 1 0 0 2 2  

L 4  7 7 0 0 2 3  

L 4 7 7 0 0 2 4  

L 4  7 7 0 0 2 5  

L 4 7 7 C C 26 

L 4 7 7 0 0 27 

l4 7 7 0 0 2 R  

L4 7 7 0 0 29 

L4 7 70 0 3 0  

L 4 7 7 0 0 3 1  

L47 7 C 0 3 2  
L 4  7 7 0 0 3 3  

L 4  7 7 0 0 34 

L 4 7 7 C 0 3 5  

L4 7 7 0 0 36 

L 4 7 7 0 0 3 7  

L 4  7 7 0 0 3 8  

L 4 7 7 0 0 o9 

L 4 7 7 0 04C 

L 4 7 7 0 0 4 l 

L 4 7 7 0 0 4 2  

L 4 7 7 C 0 4 3  

l 4 7 7 C 0 4 4  

L 4 7 7 0 0 4 5  

L 4 7 7 0 0 46 

X L47 7 0 0 4 7  

X l 4  7 7 0 0 4 8  

X L 4  7 7 0 0 4 "  

X L4 7 7 0 'l 5 0  

X L4 7 7 0 0 5 1  

X L4 7 7 0 C 5 2  

Figur e 4 5 .  SYSLST output for 1 41 2/1 4 1 9  Sample Problems ( Pa rt 1 of 7 )  
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S C C'  2 1 0  0 J C 2 1 C  

') 0 0  2 1 8  :J U C 2 2 C  IJ J � 2 2 4  :; ') �  2 2 R  J J O  2 2C 
0 0 0 0 0 5  

O � C 2 3 C  

0 J 0 2 A  9 G J C  Z A A  J ,J 0 2 t\L 
'1 J G 2 A f  

0 J S  2A F C J O ::? R Q  o � n ;> � 4  
2 J J J O IJ  

P CJ  S .  j[) 
0 1  

0 1  

0 1  

0 1  

0 1  

0 1  

0 1  

0 1  J 1 0 1  
0 1  

0 1 

0 1 

0 1  

0 1  

C 1  

0 1  

0 1  

0 1  

0 1  

0 1  

D 1 0 1  
0 1  0 1  
0 1  

0 1  

0 1  

0 1  0 3 

0 3  

D 1  

0 1  

0 1  

0 1  

D 1  

c 1 

0 1  

G 1  G l  

P A G E  

A n 'J R 1  A D D R 2 S H I T S OU R C '  S T A T FM E"T D O S C L 3-C 0 3 / 1 2 / 69 

1 5  7 

5 2 1  5 2  2 * � z  3 F !  L F  1 
5 4 5 

6 1 3  �b 5�C 2 0 6 0 7C 5 Q 5 4 0  o 1 4  

5 rl 5 d C  7C 31 1G 6f 2 C 5  6 1 5  

11 C O J C Cf) C o 1 6  

�r o J C 1 'J 8  6 1 7  

r c Q ,l C Z A  g 6 1 8  00 'Y:: C 2 A f:  6 1 9  � 2  0 � O C N T  

4 0 4 0 4  C 4 C 4  04 C 4 04 0 A 2 1 A R E  A 1  

0 1  62 2 B K T  

C· O > O  �'> 2  > C T R  0 4 0 �  6 2 4  S w A R � A  

O D  6 2  5 O l S S w  

C'D 

O C 0 0 0 1 F 4  6 2 6  T OT DOC 6 2 7 A R E A  

6 2  8 E N D  

R F L .  I D  F L A G S A DO RF S S 

D 1  nc coo one 
0 1  oc 000 0 1  G 
0 1  oc O C C O A8 

0 1 oc O O C O A C  

D 1  oc � o c n o s  
0 2  1 8  OOC O E 1  
0 1  'lC D 0 0 1 0 8  
'J 1 0 8  0 00 1 2 9 

0 1  O A  0 0 0 1 2 0  

0 1  cc OD0 1 3 C  
0 1  o c  O D O  1 3 4  

C 1  oc 110D 1 3 8 

0 1  o c  0 0 0 1 44 

D 1  oc OOG 1 4 C  

0 1  oc O D O  1 5 0  

0 1  or: D D O  1 5 C  

D 1  0 8  0 0 0 1 7 1  

0 1  O A  0 0 0 1 7 9  

0 1  0 8  O D C  1 8 1  

0 1  0 8  O O D  1 8 9  

0 1  0 8 000 1 9 1  

0 1  0 8  0 0 0 1 99 

01 • 0 8  O O C  1 A 1  

0 1  0 8  0 0 0  1 A9 

0 1  0 8  0 0 0 1 A 1  

0 1  0 8  O O D  1 B9 

0 1  0 8  000 1 C 1  
0 1  D 8  0 0 0 1 C 9  

D 1  0 8  0 0 0 1 D 1  C 3  0 8  O D 2 C A 1  

0 3  08 DD2 CA9 

D1 DC 0 0 0 1 EO 
0 4  1 8  D O D  1 E 9  

0 1  DC 0 0 0 1 F O  

0 1  0 8  O OC 2 D 1  

C 1  0 8 0 0 0 2 0 9  

D 1  oc � 0 0 2 2 0  

0 1  DC 0 0 0 2 24 0 1  oc 0 0 0 2 2 8  

0 1 or 0 0 0 2 2 C  

MlDQ E S S = O U A L , R E MO V E  ! F D U A L  A D A P TE R N O T  P R E S E NT 
S F C A O D q = S Y S C Q 6 ,  R F � O V E  I F  'l U A L  A 'lA P H K  N O T  f' R E  S E N T AQ ,JAR  E A = 1 0 � R  � D O  A O DR E S S = D U A L , R LI F F  F R S =  1 0 0  

I F  QU Al A D O < E S S  I '.I G  A 'JA P T E R  F E A TUq f I S  A B S E N T ,  

R E ·� nV E DT F P R  
P R '-1 0 ')  

L T O RG 

::ou DC 
D C  

DC 

DC 

D C  

l A :J D < E S S = OU A L  I P A R AM E T E R  F R O '� T H E  A 8 0 VE 

D E V A D nR = S Y  s c o o ,  
S T L I S T = Y E S ,  R F'l�r. V E  

! O A R t A 1 = AR E A 1  

S T L  I S T = Y E S ,  R E'IC V E  

P E C F O R '1 = � ! XUN B 

= C •  $ l> RO P E N  

= C '  $ $ BC L O S F '  

= A ( F I L F I  

= A ( F ! L E l l  

= A ( R K T I  

= A ( S w AR E A I 

1 2 1 C L  1 '  x • o  1 '  H 1 4 8 '  
X 1 0 4 C 0 ' 

X 1 0 0 '  

I F  N O  Sf' L F C T ! VF T A P E  

I F  N O  S E L F C T I  V e  T A P E  

liO C U M E N T  C J U N T E R 

O U T P U T  A R � A  

S E L EC T I VE TA P E  L I S T E R  

DOC U M �  N T  C OU N T E R  

P O C K E T  S E L E'C T I O N F OR 01 S f' N G A G E  S w l  TC H 

S T A T E M E 'I T .  

F E A T U R E  P R E S E NT 

F e A T U R E  P R E S E NT 

T A P E  I ND ! C A T n R  

PClC K E  T L I G H T I NG 

DC F' 5 0 C '  T O  T A L  NO . OF DOC U�F NT S T O  � E  R E A D  

O S  C L 9 6 D n  M ! C R I N P I ! T  A R E A  

S T A R T  

R � L O C A T  I O N  D I CT ! O N A R Y  

X L 4 7 7 D 0 5 3  

X L4 7 7 0 0 5 4  

L 4 7 7 0 0 5 5  

L 4  7 7 0 D 5 6  

L 4  7 7 0 D 5 7  

L 4  7 7 '1 0 � 8  
X L4 7 7 0 0 5 9  

X L4 7 70 D 6 D  

L 4 7 7 0 0 6 1  

X L4 7 7 0 D 6 2  

XL4 7 7 00 6 3  

L 4 7 7 0 D 6 4  

L 4  7 7 D D 6 5  

L 4  7 7 0 D o 6  

L 4  7 7 'J 0 6 7  

L 4  7 7 0 D 6 8  

L 4 7 7 0 D6 9  

L 4  7 7 G 0 7 D  

l 4  7 7 D D 7 1  

L 4 7 7 0 0 7 2  

L 4  7 7 0 0 7 3  

L 4 7 7 0 Q 7 4  

P A G E  

Figure 4 5 .  SYSLST output for 14 1 2/ 1 4 1 9  Sampl e Problems (Part 2 of 7 )  
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r- - �:��:���� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ----1 
J O B  �CR 
A C T I O N  TAK E N  

L l  S T  E N T R Y  

D I S K L I NKAGE E D I TOR D I AGNOS T I C  OF I N P U T  

M A P  

0 6 / 1 9 / 68 PHA S E  XFR-AD LOCLlRE H I C O K E  DSK-AD E S O  TY? E L AB E L  L OADED  RtL-FR 
P H A S E*** 0 0 4 0 0 0  0 0 4 0 0 0  0 0 6C 9F 15  0 4  3 C S EC T 0 04 ( 0 0  0 0 4 0 0 0  

000009437$ 0005298 16$ 000002642$ oooo0943n oooo0943n 00052981U 000009431$ ooooo943n 000002642$ 000002642$ 000002642$ 000009437$ 000002642$ 000002642$ 000002642$ 000002642$ 000002642$ 000002642$ 
000002642$ 000002642$ 000009431S 000002642$ 

000009431$ 0005298 16$ 000009437$ 000002642$ 000002642$ 000002642$ 

000002642$ 000002642$ 000002642$ 000002642$ 000009437$ 

C S E C T  I JU D Z Z Z Z  0 0 6 8 3 0  0 0 4 0 0 0  

C S E C T  I J D F S Z Z Z  0 0 6 C 7 d  0 0 4 J O O  

NOTE : This is a part ion of the tape output far MCRl . 

.. 

l g�g�iH!H 

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

Figur e 4 5 .  SYSLST output f or 1 4 1 2/ 1 4 1 9  Sampl e Probl ems ( Part 3 of 7 )  
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -1 

II PAUSE EI'IO OF MCRl 
I I  A S S GN  SYS007 . X 9 00 6 9  

I I  E X EC A S S EMB l Y  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
E XT E R N AL S Y "' B G L  D I C T !Di'<APY P A ; E  

SY"'ROL T Y P E  I D  ADDR L E NG T H  L D  I D  

PC 01 oocooo 0 0 3 92 8 
I J U'J Z Z  Z Z  E R  0 2  

I J D F S Z Z Z  E R 0 3  
I J DF Z Z Z Z  F R  04 

I J U 'l Z Z Z Z  SD 05 0 0 3  92 8 0 0 0 4 8 0  
I J D F S Z Z Z  so 06 0 0 3 D D 8  0 0 0 0 2 8  
I J D F  Z Z Z Z  SD 0 7  0 0 3 F  0 0  0 0 0 02 A I J 2•� 0 0 2 6  S D  0 8  0 03 E 2 8  00 0 0 1 A  

� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --

� 4 7 7 '4C R 2  SA " P L E  P R O B L E M  

L OC O B J E C T  C O O E  A D D R 1  A O D R 2  

0 0 0 0 0 0  0 54 0  
1) 0 0 0 0 2  

0 0 0 0 1 F  5 8 5 0  4 4 7A 0 0 4 7 C  

0 0 0 0 2 2  1 8 6 5  

0 00 0 4 0  4 6 5 C  4 04E 0 0 0 5 0  

0 0 0 0 5 0  f1 2 0 9  4 4 7E 2 Cl 0  0 0 4 8 0  00 0 1 0  

0 � 0 0  BA 466 0 4 0 9 8  0 0 0 9 A  

O O C 09A 0 2 6 3  4 5 CA 3 006 0 0 50C 0 0 0 0 6  

o�oocc 47F O 4 0 2 2  O C 02 4  

0 J O OC 4 1 8E 0 

O O OOC 6 9 1 3 0  2 0 0 0  0 0 0 0 0  

O O O O C A  4 7 7 0  4 0 F E  O O O F O  OOOOC E 0 7 F E  OOIJODO 1 8A O  

0 0 0 0 0 2  9 1 3 0 3 0 0 0  0 0 0 0 0  

0 0 00 0 6  4770 4 1 06 0 0 1 08 

O O O O D A  q l 0 8 3 0 00 0 0 0 0 0  

0 1 0 0 D F  0 7H 

OOOOEC 0 7 F A  

O O O O F E  9 6 0 1  446F O C 4 7 1  

0 0 0 1 0 2  4 7F O  4 1 1 8  C O l l A  

0 00 1 16 9 6 0 2  4 4 6F 0 04 7 1  

O J O  l lA 9 1 0 3  446F 0 0 4 7 1  

0 0 0 1 1 E 4 7 E O 4 0 2 2  0 0 0 2 4  

0 :>0 1 3 8  

0 0 0 1 3 8  9 1 0C 7 0 02 0 0 002 O .J Q 1 3C 4 7 7 0  5 0 2 2  0 0 1 5 A  

0 00 1 4 0  0 50 9  5 3 3 4  7 0 1 0 C 0 4 7 2  0 0 0 1 0  0 0 0 l4b  4170  5 C l A  00 1 5 2  

0 0 0 1 4A 9 2 0F 7 C C4 0 0 00 4  

0 0 0 1 4 E  4 7F O 5 0 2 6  0 0 1 5 E  

S T M T  S O U R C E  5 T A T EM �NT 0 0 ')  C L 3- 0  

P R I NT N O G E N  
S T A R T  B A L R  4 . 0  

4 JS l N G  * • 4  

5 O P EN F I L E 1 , F I L E 2 , F I L E 3 , F I L E 4  O P E N  A L L  F I L E S  

1 6  L DOC NT 1 ,  T O T  OOC I N I T I A L I Z E F I LE 1  D OC U ME N T  C O UN T E R  
1 7  L R  DOC N T  2 ,  DO C N T  1 I N I T I A L I Z E F I L E 2  D OC U ME 'I T  C O U N T E R 

1 8  N E X T  R E A D F I L E 1 , M R G E T  DOC U M E N T  F R O"' F I R S T  M I C R .O F V I U  

2 3  C H E CK F I L F 1 o N E X T 1 I S  OOC. UME N T  R E A D Y  F OR P R OC E S q  NG 

2 '1 B C T  D O C  N T  1 .  "'V C 1 D E C R E M E 'I T  OOC UMt i\J T  C O U "J T E R F OR F I L E 1  
3 0  D I S  E N  F I L E  1 D I S E "l G A GE F I LF 1 

3 5  M V C 1  M V C  A R E A l  1 0 ) . 1 6 1  2 l  MO V E  D A T A  TO O U T P U T  A R E A  

3 6  P U T  F i L E 3 o S TL S P =C N T A D 1 P R  1 1\J T  

4 4  * OM I T  1 S T L  S P = C NT A D 1 1 P A R A M E T E R  I F  N O  SE L " C T I V E T A P E  F E A T U R E  

4 5  N E X T l � 0  
5 6  

5 7  

6 2  M V C2 

6 3  

6 8  N E XT 2 

7 7  

7 8  E R R  OUT 1 

7 9  

8 0  

8 1  

8 2  E R R  OU T  2 

8 3  

8 4  
8 5  

8 6  

8 7  

9 2  

9 3  C L OS E 1 

1 0 1  

1 0 2  

1 0 3 C LOS E 2  

1 1 1  

1 1 2  E N DT S T  

1 1 3  

1 1 4  

1 2 3  

1 2 1> 
1 2 7  

1 2 8  * 

1 2 9  

1 3 0  u s s  Q 1  

1 3 1 

1 3 2  

1 3 3  1 3 4  
1 3 5  

R E A D  F I L E 2 , M R  

C H E C K  F I L E 2 , N EX T 2  
B C T  D O C  N T � .  MV C 2  

D I S E:N F I L  E 2  

MVC P R N T  A R I  1 0 C· l ,  6 1  3 l 

P U T  F ll E 4  
� A  I T F  F I L E 1 , F I L E 2 

B N E X T  

L R 1 4 . 0 

GE T DOC LI M F N T  F R O M  S " C O N Q  M I C R  O E V I C F  

I S  DOC UM E N T  R E A D Y  F O R  P R OC E S S I NG 

D E C R E M E N T  QOC UME N T  C O U N T E R F O R F I L E 2  

D l  S E N G A G F  

MO V E  D A T A  

P R  ! N T  

A N Y  M I C R  

Y E S 

F I L E 2  

T O  O UT P U T  A R E A  

F I L E S  A C T I V E 

I N I T I A L I Z F R E TUR N R E G I S E R  
T '4  0 (  2 ) ,  X 1 3 C 1 UN R ECO V E R A B L E  1 10 E R R  O K  O R  A L L  DOC S P R OC E S S E D  

B N Z  C L u  S E 1 YF S 

B R  1 4  R E T U R N  TO NE X T  R E A D 
L R  R ET U R "' ,  C I N l T I A L I H  R E T U R N  R E G I S H R  
T M  ('( 3 ) .  X I 30 1 U N R ECO VFR A B L E  1 / 0 E R R OR OR A L L  DIJC S P R OC E S S E D  

BNZ C L O S E 2  Y E S  
T M  0 ( 3 1 , X 1 08 1  I N TE R VE N T I ON R E Q U I  R E O  
B C Q  1 4 ,  R E T U R N  NO 

PUT M � G W R T  

B R  R ET U R N  

C L O S E  F J L E 1 C L O S E  F I L F 1 0 1  C L O S  ! D. X '  0 1 1  S E T F I L E l  C L O S E D  I ND I C A T OR 

B E N D T  S T 

C L O S E  F 1 L  E 2  C L O S E  F I L F 2  0 1  CL O S ! Do X 1 0 2 1  S E T  F I L E 2  C L O S E D  I ND I C A TO R  
T M  C L O S I D, X 1 C 3 1  B O TH F i l E S  C L O S E D  
BNO N E X T  N O  

C L O S E  F I L E 3 , F I L E 4 C L O SE PR I N T E t<  F I L E S  
E OJ 

S T A C K E R  S E L E C T I ON R O U T I N E  FOR F I L E 1 

U� l N G *• 5 
T M  2 1 7 ) , X ' 0C '  D A T A  C H E C K O R O VE RRUN 
BNZ D E R R  1 Y E S 

C L C  BL ANK ( 1 0 )  , 1 6 (  7 )  I S  F I E L D  B L A NK 

B N E  PKT 1 NO 

MV I 4( 7 ) .  X I OF I S E L E C T  P O C KE T Z E R O -

B EX I T  1 

P A G E  

C 3 / l 2 / 6'i 

$4 7 7 0 0 C 2  

$4 7 7 0() 0 3  

$4 7 7 0 0 C4 

$4 7 7 0 0 C 5  

$ 4  7 7 0 0 06 

$4 7 7 0 0 C 7  

$ 4  7 7 0 0 0 8  

$ 4  7 7 0 0 0 9  

$ 4 7 7 0 0 1 (' 

$ 4 7 7 0 0 1 1  

H 7 7 0 C 1 2  

$4 7 7 0 0 1 3  

$4 7 7 0 0 1 4  
$ 47 7 0 0 1 5  

$ 4 7 7 00 1 6  

$ 4 7 7 0 0 1 7  

$ 4 7 7 (' 0 1 8  

$ 4 7 7 0 Q 1 q  

$ 4 7 7 0 0 2 0  

$ 4 7 1 0 0 2 1  

$4 7 7 0 0 2 2  

$ 4 7 7 0 0 2 3  

$ 4 7 7 0 0 2 4  

$ 4 7 7 0 0 2 5  

$ 4 7 7 0 02 6  

$ 4 7 7 0 0 2 7  

$47 7 C 0 2 8  

$4 7 7 0 0 2 9  

$ 4 7 7 0 0 3 0  

$ 4 7 7 0 0 3 1  

$ 4 7 7 () 0 3 2  

$ 4  7 7 0 0 3 3  
$ 4  7 7 0 0 3 4  

$ 4 7 7 0 0 3 5  

$ 4  7 7 0 0 3 6  

$ 4 7 7 0 0 3 7  

$ 4  7 7 0 0 3 8  

$ 4  7 7 0 0 3 9  

$ 4  7 70 0 4 0  

$4 7 7 0 0 4 1  

$ 4  7 7 0 0 4 2  

$ 4  7 7 0 0 4 3  

$ 4 7 7 0 0 44 

$4 7 7 0 0 4 5  

$4 7 7 0 0 4 6  

$ 4 7 7 0 0 4 7  

$ 4 7 7 0 0 4 8  

$ 4  7 7 0 0 4 9  

$ 4  7 7 0 0 5 0  

$4 7 7 0 0 5 1 

$4 7 7 0 0 5 2  
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$ 4 7 7  M( R 2  S A  "' D  L t  P R 0 8 L E '� 

L UC J B J F C  T C O'JE A D D R l  llDDk2 
0 1 0  1 5  2 9 2 1 F  7 C 04 0 0 004 

0 0 0 1 5 6  4 70 0 5 0 2 6  0 0  l 5 E  C O O  1 5A 9 2 C F  7 0 04 0 0 00 4 

0 0 ') 1 6 0 

0 0 0 1 6C, 91 oc 7 0 C2 0 0 00 2  

0 0 0 1 6 4 4 7 7 0  5 C 2 2  0 0 1 8 2 

0 0 0 1 6 8  9 5F 9  7 C 62 00 06 2 

0 0 0 1 6( 4 7 2 0 5 0 2 2  0 0 1 8 2 

0 0 0 1 7 0  9 5 F O 7 062 0 0 0 6 2  

0 0 0 1 74 4 7 4 0 5 0 2 2  00 1 82 

0 0 0 1 7 8  F Z OO 7 0 C4 7 06 2 00 004 0 0 0 6 2  

0 0 0  1 7 E  4 7 F  0 5 02 6  0 0 1 86 

0 0 0 1 8 2 9 2 C F  7 0 04 0 0 00 4  

$ 4 7 7  MC R 2  S A MP L E P R O B L E M  

L OC 0 8 J F C  T C O D !'  A D D R l A D D R 2  

0 0 0 4 2 0 

0 00 4 2 0  5 8  5BC 2D 6D 7C 5 D 5 4 0 

0 0 0 4 2 8  ':i B  5 B C  2 C  3 1)  3 D 6 E  2 C  5 

0 0 0 4 3 0  0 0 0 0 0 1 8 8 

0 0 0 4  34 O O O O O C o E  

0 0 0 4 3 8  0 0 0 0 0 3 9 8 

0 0 04 3C 0 0 0 0 0 4  70 

0 00 4 4 0  0 0 0 0 0 2 90 

0 0 0444 O O C O O O A C  

0 0 0 4 4 8  0 0 0 0 0 3D O  

0 0 044( O C 0 00 4 0 0  

J 0 00 0 5  

0 0 0 0 0 6  

O O O O O A  

0 0 0 4 5 0  4 C C  9 0  �DC 5 8 9 E  5C 5 

0 0 0 4  7 0  IJ I  
0 J 0 4  7 l  c c  
0 0 0 4 72 ooaooc  cooocoo o o o  
0 0 04 7 C  O O O O O O F A  

0 0 0 4 8 0  4 04 0 4 0 4 04 04 G4 04 0 

0 0 0 5 0C 4 0 4 0 4 0 4 0 4 0 4 0 4 0 4 0  

0 0 0 5 Y 8  

O O O F C O  o c o o o o  

P A G E  
S T M T  S OU K C E  S T AT E,� ENT OrJS ( l 3-G 0 3 / 1 ? / A 9  

1 3 6 P KT l 

1 3 7  

1 3 8 D E R R 1 

1 3 9 EX IT 1 

1 4 2  * 

1 4 3 * 

1 4 4  * 

1 4 5  

1 4 '>  U '> S  R 2  
1 4 7  

1 4 8  

1 4 9 

1 5 0  

1 5 1 

1 5 2  

1 5 3  

1 5 4 R E J E C T  

1 5 5  E X  I T 2  

1 5 8 

1 5 9  * 
1 6 0 F I L f l  

2 3 0 F I L E 2  

3 0 0  F I L E 3  

1 2 2 F I L E 4  

3 4 3  

7 0 7  * 
70 8 * 
7 0 9  

S T M T  S OU R C E  

7 7 7  

844 M S G w R T  

8 8 8  

8 8 9  

8 9 0  

89 1 

8 9 2  

89 3 

8 9 4  

8 9 5 

89 6 

8 9 7  

8 9 8 

8 9 9  D O C  NT 1 

90 0 D OC NT 2 

90 l R E T U R N  

9 0 2  M E S S G  

90 3 C NT A D 1  

9 0 4  C L O S  I D 
9 0 5  B L A NK 

9 0 6  T OT OO C  

9 0 7  A R E A  

9 0 8  P R NT AR 

9 0 9  A R E A l  

9 1 0  A R EA2 

9 1 1 

1'1\1 1 4 ( 7 l , X ' 1 F '  S E L E C T P OC K E T  G N E  

B FX I T  1 

'IV I 4 ( 7 ) , X 1 C F 1  S E L E C T < F  J E C  T P O C K E T  

E X I T  I'R 

') T A C K FR S E L F C T I O'l R nU T I  \lE c o �  F I L F ?  

U S  l N G  
T M  

8 N l  

C L I BH 
C L I 

8 L  

P A C K 

B 

"'" I 

E X I T 
f) R Q P 

DT 0 M R  

* •  5 2 ( 7 l , < ' C C '  �A T A  C H E C K  O R  fJ VC R P  U'J 
R f J  E C T  Y E S 
9 8 ( 7 l , X ' F 9 1  P EJ r c  r I S  I) A T A  A I) I c, I  T 

9 8 (  7 ) , X 1 F C 1  

R E J E C T 

4( 1 ,  7 I ,  98 ( l ,  7 I S E L E C T P O C  �E T A C C O R::J I NG O I  G I T  CJ:-,j 'lrJC • 
EX I T  2 4( 7 } .  X .  (I= I SE L I' C  T i< E J EC T P OC K E T 

M R  

5 

O F V A D D� = S Y S C 0 5 ,  

AflJ R E S S = DU AL , >< E MIJ V E  I F  D U A L ADDR E- S � I NG A � A P T E R  A B S E NT 

A D D A R  E A = C ,  

I OR F G = 2 ,  

I O AK E A l = AR E A 1 ,  

R E C S  I Z  E = 2 C .  

F R R O P T = E R R O U T  [ ,  

E X T  A fFlR = U S SR 1 , 

S E C A D IJ R = S Y S 0 0 6 ,  R E MO V E  I F  O U A L  A O D R O S S A O A P T E R  A B S E N T  

BU F F E � S = 1 Q O 

D T F M R  D E V A O IJR = S Y S 0 0 7 ,  

� DDR F S S = D U A L , R E'  .. O V E  I F  D U A L  A D O R E  S S I  NG A O A P T E R A R S E NT 

R E C S  l l  E = e o ,  

I C AR E A 1 = AR E A 2 , 

l O R  E' G = 3 ,  

A D D A R  E A = 2 0 ,  

14 7 7 0 � � 3 

$ tt 7 7 0 8 ') 4  

$ 4 7 7 0 r: 5 5  

H 7 7 J C 5 t  

$ 4 7 7 J 0 5 7  

$4 7 7 0 " 5 8 

$4 7 7 8 C 'i 9  

t4 7 7 C O I'>O 

�'o 7 7 � J b l  

$ 4 7 7 0 0 6 2  

$4 7 7 0 0 6 3 

t47 7 ,J C 6 4  

$4 7 7 0 0 6 'i  

$ 4 7 7 0 r. h n  

$ 4  7 7 ·] ') 6 7  

$ 4  7 7 ') 0 6 8 

$ 4 7 7 0 0 1> 9  

f 4  7 7 0 0 7 0  

$ 4  7 7 C C 7 1  

$ 4 7 7 (' 0 7 2  

X $ 4  7 7 00 7 3 

X $ 4 7 7 0 0  74 

X $4 7 7 ( 0 7 5  

X $ 4  7 7 0 0 7 6  

X $4 7 7 8 0 7 7  

X t 4  7 7 ('; 0 7 8  

X $4 7 7 C 0 7 9  

X $ 4 7 7 0 0 8 0  

C $4 7 7 0 0 8 1 $4 7 7 0 0 8 2  

X $ 4  7 7 0 0 � 3  

X $4 7 7 0 0 8 4  

X $4 7 7 0 0 8 5 

X S 4 7 7 C 0W, 

X $4 7 7 0 0 8 7  

X $4 7 7 0 0 8 8  

EUF F ER S = 1 C 0 ,  X $4 7 7 C O R 9  

E R R O P T = E '< R O U T 2 ,  X $4 7 7 0 1) 9 0  

S E' C A D D R = S Y S G 0 8 ,  R E MO V E'  I F  J U A L  A D J R E S S  A D A P T E R  A R S F "' T  C $4 7 7 0 0 9 1 

E X T  AI) OR = U S SR 2 S4 7 7 00 9 2 

D T F P R  OE\1 A D'lR = S Y  5 0 0 9 ,  X $4 7 7 0 0 9 3  

S T L ! S T = Y E S ,  R EMO V E  I F  f\10 S E L E C T I VE T A P E  F E A T U R F  P R E S E NT X $4 7 7 0 094 

I O A R E A l = A P EA 

D T F P R  D E V A D DR = S Y SL S T ,  

I O A R E A 1 = P R "' T A R  

M R M O D  ADDR E S S = D U A L , B U F F E R S = l O O  

R E 'i O V F  I A D D R E S S = DUA L I P A R A 'i E T H F R OI� T H I:  A a OVE S T A T E M E N T .  

I F  'lU AL A D DR E S S I N G A D A P T E R  F E A T UR E I S  A B S F I•; T ,  

P R M O D  

S T L  I S T = Y E S ,  

R E C F O � M = F  I X UN F\  

S T A T E M E N T  

P R � O D  R E C Fn � M = F  l X U N B  

R E MO V E  I F  'lO S I: L E C T I \I E T A P E  F E ATUR E 

fl O S  cu-o 
D T  F C N  B L  K S  l l E =  3 2 ,  D E V A fl D C< =  SY S L O (, ,  l 0 A R E  A 1 = M E  S SG ,  T V  P F  F L f  = O U T  P U T  l T O RG 

= C '  S S BO P E "'  

= C '  U B C L O S E •  

= AI F I L E l l  

= A ( N EX T l l  

= AI F I L E 3 1  

= AI C f\I T A D 1 1 

= A( F I L  E 2 1  

= A I N EX T 2 1  

= A I  F I L E 4 1  

= A I M S GW R T  I 
E QU 5 DO C UM E N T  C O UI'< TE R  F OR F I L E 1 
E QU 6 DO C UM E N T  C O U "l T E R  F OR F I L F 2  
E QU 1 0  

D C  c •  I N T E R V E N T ! O fll R EQ U I R E D  O N  F I L E  2 
D C  X ' O  l '  S E L E C T !  V E  TA P E  L I S T T A P E  I N D  ! C  A T OR 
D C  X ' 0 0  I C L O S E D  ! "'D I C A  TOR. 
D C  1 0 � . 0 0 '  

D C  F 1 2 5 0 '  TO T A L  N O .  OF DOC U M E N T S  TO B E  R E A D  
D C  l 40 C ' O U T P U T  A R E A  F OR F l lE 3  
D C  1 40 C '  . G U T P UT A R E A  F O R  F I L E 4 

DS CL 2 6 0 0  I N P J T  A R E A F OR F I L E 1 
DS CL 1 0 6 0 0  I N P UT A RE A F OR F I L E 2 

EN D S T AR T 

f 4 7 7 0 0 9 5  

X $ 4  7 7 0 0 9 6  

$ 4  7 7 C 0 97 

$4 7 7 0 0 9 8  

$ 4 7 7 0 0 9 9  

$4 7 7 0  1C·C 

X S4 7 7 n 0 1  

X $ 4  7 7 0 1 0 2  

$4 7 7 0 1 0 3  

P A G E 

0 3 1 1 2 / 6 9  

$ 4  7 7 0  l 0 4  

$ 4 7 7 0 1 0 5  

$4 7 7 0 1 06 

S 4 7 7 C 1 0 7  

$ 4 7 7 0 1 0 8  

$4 7 7 0 1 09 

$ 4 7 7 0 1 1 0 

$ 4 7 7 0 1 1 1  

$47 7 0 1 1 2 

$ 4 7 7 0 1 1 3  

$4 7 7 0 1 1 4 

$ 4 7 7 0 1 1 5  

$ 4 7 7 0 1 1 6 

S4 7 7 n l l 7 

$4 7 7 0 1 1 8  

$4 7 7 0 1 1 9 

Figur e  4 5 .  SYS LST Output for 1412/ 14 19 S ample P robl ems ( P art 5 o f  7 )  
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� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

� O L C C A T  ! J 'J  � I CT I ']"J A R Y  P A G C  
P O S  . ! J  i; E L . I D  F L AG S  A DD P <' S S  

0 1  0 1  DC o o c  n � c  

0 1  0 1  oc 0 0 0 0 1 C  

C 1  C 1  cc 1)0[, 0 1 4  

0 1  0 1  oc 0 0 0 0 1 8  

0 1  0 1  rc 0 0 0 0 8 8  

0 1  0 1  D C  O O G 0 8C 

0 1  c 1 DC O O O O C 8  

0 1  0 1  o c  D O C  1 1 C 

0 1  0 1  DC 0 0 0 1 2 (  

C 1  0 1  (;( OOC 1 3 C  

0 1  C 1  oc 0 0 0 1 '1 C 

C 1  o z  1 8  0 0 C l q 9 

0 1  0 1  DC o o c  1 c o  

0 1  0 1  0 8  0 0 0  1 F 1  

0 1  0 1  0 8  0 00 1 E' 5 

0 1  0 1  DC 0 0 0 1 F 8  

0 1  0 1  o c  OOC  1 E' C  
0 1  0 1  D C  'l O C l F O  

0 1  0 1  o c  0 0 0 1 F C  

- 0 1  � oc J 'J f, 2 'J 4  - -
�r ---...no � Q  - - -

v r-- 0 1  "'O'b - - -
0 1  0 1  0 8  O O O Z E D  C 1  0 1  oc OOOZFC  
0 1  0 1  o c  C O O Z F 4  c 1 0 1  o c 0 0 0  ZF R 
0 1  0 1  C'C 0 0 0 3 0 4  

0 1  0 1  oc 0 0 0 3 1"\ C  

0 1  C 1  oc 0 0 0 3 1 C  

1) 1  0 1  oc 0 00 3 1  c 

0 1  0 1  0 8  o o c  3 '  1 
0 1  0 1  0 8  0 0 0 3 3 9  

0 1  0 1  C B  0 0 0 1 4 1  

0 1  0 1  0 8  OOC 34 9  

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

R E L O C A T I O N  O ! C T J 'l "J A RY PA(, E  
P ,l s .  I n  >< E  L . I 0 F L AG S  A D D R " S S  

C 1  0 1  0 8  0 00 3 5 1  

0 1  0 1  0 8  0 0 0 3 5 °  

0 1  C 1  0 8  0 00 3 6 1  

0 1  0 1  0 8  0 0 0 3 o g  

0 1  0 1  0 8  0 0 0  ' 7 1  

0 1  0 1  0 8  0 0 0 � 7 9  

0 1  0 1  0 8  0 0 0 3 8 1  

0 1  0 1  (' 8  0 0 0 3 8 9  

0 1  r 1  G 8  0 0 ( 3 9 1  

� 1  0 1  o c  OC0 3 AO 
C 1  03 1 8  0 0 0 3 A9 

0 1  c 1 c c  oor 3BC 
0 1  0 1  0 8  O C C 3 C 1  

0 1  C 1  0 8  0003(9  c 1 0 1  oc 0 0 0 3 D 8  

0 1  04 1 8  0 0 0 3 F  1 

0 1  0 1  oc 0 0 0 3 E 8  

0 1  0 1  0 8 0 0 0 3 " 9  

0 5  0 5  ( 8  0 0 3 D 9 1  

0 5  C 5  0 8 0 0 3  099 
0 1  C 1  oc 0 0 0 4 0 8  

0 1  0 8  0 8  0 0 0 4 1 1 

0 1  C 1  0 8  0 0 0 4 1 9  

0 1  0 1  oc 0 0 0 4 3 0  

0 1  0 1  oc 0 0 0 4 3 4  

0 1  0 1  cc 0 0 0 4 3 8  

0 1  0 1  oc 0 0 0 4 3 (  

0 1  0 1  o c  0 0 0 4 4 0  

0 1  0 1  o c  000444 

0 1  0 1  oc 0 0 0 44 8 

0 1  0 1  oc 0 0 0 4 4 (  

[ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  � _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ] 
Figure 4 5 .  SYSLST output for 1 4 1 2/ 1 4 1 9  Sampl e Problems (Pa rt 6 of 7 )  
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

II E XEC LNKEOT 

r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

J O B  "CR 

� C T I O"' T A K E N  

l l  S T EIII TI!Y 

D I SK L I NKAGE E D I TOR O I AGNOST I C  OF INPIJT 

- - -
- - -

-

-
- - - -
- -

-
- - - -

-
- - - -

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

- -
-

- -
-

- -

-

- - - -
-

- -
- - - -
- -

-
- -

-
-
-

- - -
- - -

-
- - - - -

-
-- -

-
P H A SE X F R- A O  L OC O R E  rl ! C O R E  DSK-AD E S D  T YP E  L A B E L  L OA D E O  R E L - F Q.  

PHAS E*** 0 0 4 0 0 0  0 0 4 0 0 0  0 0 7 0 0 9  1 5  0 6  2 C S EC T  0 0400 0 0 0 4 0 0 0  

C S E C T  

C S E C T  

C S E C T  

C S E C T  

J JU D ZZ Z Z  0 0 7 9 2 8  0 0 4 0 0 0  

I J D F S Z L Z  0 07 0 7 0  0 0 4 0 0 0  

I J O F Z Z Z Z  0 0 7 0 9 8  O C 40 0 0  

J J2 M0 0 2 6  C 0 7DCO 0 0 4 0 0 0  

-
- - - -

- - -
-

- -
- -

- -
-

-
- -

-
- - -

-
-
- - - -

-
-

-
- -

-
- - -
- -

- -
- -

- -
- -

- -
- -

- -
- - - -

- -
- -

- - - - -
- - -

-
-

- - -
-

-
- - -

-

I I E X E C  

1 290 100071 55458, 3 2 1 0S00013341t69S 
1 2901000 7 1 559 17, 3210S0001 331t469S 

l 2 83611t0 7 1 5283691407, 5283$52 836911t07S 
l 2 8 36 1 1t0 7 1 5283691407. 5283$5283691407$ 
l 2 83611t07 1 52836911t07, 52 83S52836911t07S 
1 2836l lt0 7 1 5283691407. 5283$ 5283691 1t01S 
1 283611t07 1 5283691407. 52835 5283691407$ 
1 2836 l lt 0 7 1 52836911t07, 5283S52 836911t07S 
1 2836140 7 1 5283691407, 5283$52 83691407$ 
1 2 836lt.07 1 5283691407, 5283S 52836911t07S 

l 2836 11t0 7 1 5283691 1t07, 528352836911t07S 
1 2 8361407 1 5 2 8 39 1407, 5283$5283691407$ 

1 28361 40 7 1 5283691407, 5283$528369 1 1t07$ 
1 12346789 1 0 1 23456789, 0123S01 231t56789$ 
1 2836 140 7 1 5283691407, 5283S52 836911t07S 
1 2836140 7 1 5283691407, 5283S52 836911t01S 
1 28361407 1 5283691407. 5283S5283691 1t01S 
l 2836 llt0 7 1 52tl36911t07, 52 63S52 836911t07S 
1 2 8361407 1 528369 11t07, 5283S52836911t07S 

1 2836 1 40 7 1 5 283691 47, 52 83552 83691407$ 
1 236140 7 1 52836911t07, 5��3S52836911t07S 

1 2836140 7 1 5283691407, 5�3S52836911t07S 
1 2 836 11t07 1 52836911t07, 5jl"JJ3S5283691401S 
1 06 1 3 1 009 1 000006 1 7 57, 8'301S0000013104$ I 05020991 1 0000091 1 3 2, 8031$0012000000$ I 0502099 1 1 00000 9 1 1 32, 8031S0012000000S I 050209 9 1 1 000009 1 1 32 ,  803 1 $ 0 01 2 000000$ I 050209 9 1 1 00000 9 1 1 32 , 803 1$001 2000000$ I 05020991 1 00000 9 1 1 32, 8031S001 2 000000S I 05020991 1 000009 1 1 32 ,  8031S0012 000000S I 050209 9 1 1 00000<:' 1 1 32, 8031S 001 2000000S I 050209 9 1 1 00000 9 1 1 32 ,  8031S001 2000000S I 050209 9 1 1 000009 1 1 32 ,  8031$ 001 2000000$ 

]- - -����- -�-:�----- - - - - - - - -:- - - - - -�-�- -- - - - -�- - - - - - - - - - - - -�- - - - - - -- - - - - - - - - - --] 

r--:,-,�:.: - ��,:.-��.- ::�:. � �.-,�,:.-.-: - - - -
-

- -

��:- -

- -

-

- -

� -

-

- - - - - - - -�- -�-�- - - - - - - - - - - - - --1 
[ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ] 
Figur e 4 5 .  SYSLST output for 1 41 2/1 4 1 9  Sampl e Problems ( Pa rt 7 of 7 )  
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Optical Reader s 

The 1 28 5  sample prob lem i s  obtai ne d  by ret rieving the s ampl e probl em for 
the 1 28 7  j ou rnal t ape mode o f  operat ion C Z . ORJT )  a nd cha ng i ng the ca rds 
with the seq uence numbers 1 0 58 and 1 07 7  a s  f ol lows . For both cards 
chang e  the parameter DEV I CE= 1 2 8 7 T  to DEV ICE= 1 2 8 5 . ( R efer to l isting 
conta ining the s ou rce statement s for the sample test progra m  f or jou rna l 
tape proce ssing . )  

Th e  s ampl e problem illustrat ing document proc es s i ng f or the 1 2 87 
Optical Reader C Z . ORDC) reads documents f or dat a  input into an input 
a rea, and then prints this data on SYSLST . Whenever the 1 2 8 7  document 
hopper empties ., press end-of - f i le. or repl eni sh the s tack . 

An y approved docume nt type may be us ed becaus e the referen ce mark and 
data fi eld coordinat es are entered at program exec ution time .  Howeve r ,  
the d ata f ie ld cho sen to be read may not ex ceed s ix characters in 
lengt h. 

Fi gure 1 9  is a sample i nput document ,  and Figure 4 6  is the SYSLST 
out�ut l i sting for document mode process i ng .  Th e list ing conta in s  
examples of keyed- in error corr ection s identi f ied b y  comments . 

Th e sample prob lem i llustrati ng journa l t ape mode proces s ing for the 
1 28 7  or 1 2 8 5  Opt i cal Readers r eads undefined rec ords f rom the 1 287 or 
1 2 8 5  Op tical Reader i nto a work a rea f rom two I /O areas , and then pr ints 
these records -on S YS LST .  

Any jou rnal tape with a max imum record s i z e  o f  3 8  characters i s  
suita bl e for thi s  sample problem. 

Fi gu re 20 is a port ion o f  a sampl e  input j o urna l tape , a nd Figure 47 
i s  th e  SYSLST output listi ng f or journa l tape proces s ing. 

Th e  SYSLST output i n  Figures 4 6  and 47 contai n : 

• Job contro l ca rd s 

• E xterna l symbol dicti ona ry 

• Source program listi ng 

• R elocati on dicti onary 

• L inkage edi�or input diagnostics 

• L inkage editor storage map 

• List of f i el ds read from do cuments ( if sampl e  problem f or document 
pro cess ing was used ) . 

or 
Journal ta pe l isti ng ( If sample problem f or journal t ape pro ces s in g  
w as  us ed . ) 

• EOJ Opt i cal R eader 

• / /  PAUSE END OF SAMPLE PROBLEM 

D isk Opera ti ng S yste m  Sample P roblems 2 11 



/1 J O B CPT I O L  R U ': E P  S ft .., PL E  P R C 8 L E "'  I I  A S S G"' S YS C 09 , X ' C 5 � '  / 1  CPT i rN L I NI< , N lJX R E F  I I  E X EC A S S F "' B L Y  

�--======---==::=---============--=======================-============�-------------------------------------=-------------·� 

S Y P' 'l O L  T Y P E  I D  A O OR L E N G T H  L O I O  

" � MP L E  s o  0 1 roc oco c : r:J 6 0 C'  

I J MFC lllZ F R 0 2  

T ,I M F C Z OZ S D  0 3  0 0 0 6 0 0 00 0 60(' 

I J M F Z Z D Z  L O  0 0 0 60 0 03 

I J D F Z Z Z Z  !'P 04 

I J fl F Z Z Z Z  s o  0 5  c o c c o c  c r e o l A  
-- - - --

-- - -- -

S A M P L E T F S T P R :J G R A �  F O R  O :Jl UM E I\  T P R rJr: f S  S I N l, 

L C!C C FIJ EC T C O D E  A O D R  1 � O D R. 2  S T M T  SO UP C F S T A T E M t  NT D C S  C L 3-0 

PR I t·'T N<'G F "  $ 4  7 8 0 0 0 2  
0 0 00 0 0 S A " P L  [ S H P T  $ 4 7 8 C 0 03 
0 00000 0 5 3 0  B A S f R G  B AL R 3 , c  $ 4  7 8 0 0 04 
0 0 0 0 0 2  � U S I �! r;  * • P ' $ 4  7 8 0 0 0 5  6 OPF I>I O R O T F , P '< U F  OP FN O R. F I L F , PR I N T F I L E  $ 4 7 B O O C6 
0 00 0 1 6  9 240 3 4 7 2  0 04 74 1 5  M V I O A T A P R T  , c •  C L E A R $ 4  7 E C C C 7  

O OOC 1 A  0 27 7 3 4 7 3  3 47 2  0 04 7 5 0 04 7 4  H· MVC f\ A T A P R T +  1 !  1 ? 0 I ,  O A T A P R T  O U T P U T  A R E A  S 4 7 8 C 0 0 8  
1 7  P UT C NO T F W R  I H  M S C  ON S Y S L <' G  $4 7 8 C C C Q  
2 7  G E T  C NOT F P F AO 1� C H A R <;  I I\  PUT S 4 7 P C G 1 C  

0 0 0 0 3 8 5 8 '1 0  3 2 4 2  0 0 2 4 4  2 7  L R 1 1 , = F ' 4 '  L C A r  R l l  W I T H  L f, f' P  C N T R  $ 4 7 8 C 0 1 1  
0 00 0 3 C  0 7 0 0  2 8  C N O P  2 , 4  S 4 7 8 0 G l 2  
0 00 0 3 F 020 3 3 4 5 6  " 3 C E  0 0 4 5 8  C C3 0 0  2 9  A L T E R  1 �vc B E G I N ! 4 1  , C A L B R T NS MOV E  4 B Y T E S  A T  A T I M E  $4 7 8 0 0 1 3 
0 00044 5 8 A O 3C 3 F  0 0 0 4 0  3 0  L P 1 0 , ft. L T E � 1 + 2  I NC R  A BO V E  D I S P L A C E  B Y  $ 47 8 0 0 1 4 
0 00 0 4 8  5 A A O  3 2 42 0 0 244 3 1  A R 1 0 , = F ' 4 ' FC·UP � Y T F S  A N D  S T O R F  $4 7 8 C G 1 5 

0 0 00 4C 5 0A O 3 0 3 E  00 04 0  3 2  S T  R 1 0 , A L T E R 1 + 2 BACK $ 4 7 8 0 0 1 6 
0 0 0 05 0 DC 0 3  3 4 56 � 3 5C C C45 8 00 3 5 F 3 3  TP F F G I  N ,  T MIL F 0 - 1 9 3  C C N V f R T  4- RY T E S 4 7 8 C C 1 7  
0 00 0 5 6  F 2 "1 3  3 4 5A 3 4 5 6  004�C 0 0 45 8  3 4  PAC K T 0 ! 4 1  , R F G I N ( 4 1  UNP ACK F O  F n L D  T O  TWO S47 8C 0 1 8 
O O O O '>C 5 8 2 0 3 4 5 A  0 0 45 C 3 5  L R Z ,  T O  B Y T F - L  E F T  - A DJUST FD $ 4 7 8 0 C l  s 

0 00 0 6 0 8 8 2 0 00 0 4 0 0 0 0 4  3 6  S R l  P. 2 , 4  P AC K r O  F I H O  $4 7 8 C 0 2 0 
0 0 0 0 6 4  892 0 0 0 1 0 0 0 0 1 0 3 7  S L L  R 2 ,  1 6  I N  R 2  $ 4 7 8 0 0 2 1  
0 0 0 0 6 8  5 0 2 0  3462 0 0 46 4  3 8  S T  R 2 , S AV E  ST O R f 2 P � CK f O R Y T <' S  I N  S A V E  $ 4 7 8 0 0 2 2  
O C 0 06 C 0 7 0 0  3 9  CNO P 2 , 4  $ 4 7 8 0 0 2 3  
O O O C '> E  0 2 0 1 3 2 ?6 3 4 6 2  0 0 2 2 8  C0464 40 A L  T E P 2  MVC L N D M R K 1 ! 2 1 , S AV E  �'O V E  T W O  8 Y T E S  I NT O  C Q G '< D N T S  $ 4 7 8 0 02 4 
0 00 0 74 5 8A O 3 0 6 E  0 0 0 7 0  4 1  l R 1 0 , A LT E P 2 + 7  1 1'\ C R  D I S P L A C E M E N T  OF F I LD M R K l $ 4 7 R 0 0 2 5 
0 00 07 8  5 A A O  3 4 5 F  0 0 4 6 0  4 2  A P 1 0 , C O NS T py TIW A"O T H E '! $4 7 8 00 2 6 

0 0 0 0 7 C  5 0 A O 3 0 6F 0 0 0 7 0  4 3  S T  P l O , A l  T E R2 + 2  R f  S T OR E I N T O  I N S TR U C T I ON $4 7 !' 0 0 2  7 
0000 8 0• 4680 3 03( 0 0 0 3 E  44 BC T R l l , A L T E R 1 Lf'OP BACI< TO A L  T E R l  $ 4 7 8 C C 2 8  

4 6  * $ 4 7 8 C 0 3 0  

4 7  * $ 4 7 8 0 0 3 1  4 8  R E A D D O C S  R f- AD O R D T F  , O R ,  C C W A DR R E A D DO C U � E N T S  $ 4 7 8 C 0 3 2  
5 4  WA I TF C' R O T F  \i A I T  1 10 $ 4 7 8 0 0 3 3  

O O O O A O  020 5 1 4 7 3  3 4 E FI  O C 4 75 0 04E D 5 9  MVC D A T A P R T +  1 ( 6 I ,  1 1'\ A R  FA " O V E  O R  D A T A  T O  P P  I N T A R F A  $ 4 7 8 0 0 3 4  

6 0  C NT R L OR DT F , E S O , l EJ EC T AND S S  one POK 1 $ 4  7 8 0 0 3 5  
6 6  P U T  PROTF P R I NT L I N E $ 4 7 8 0 0 3 6  ooooco 9 240 3 4 E B  0 0 4 E 'J 7 1 M V I I N A R E  A , C '  CL F IIR $ 4 7 8 C 0 3 7  

O OOOC4 0 2 0 4  3 4 F C  3 4 E B  004 E E  004FO 7 2  M V C  I NA R E A+ 1 ( 5 1  , I N A R E A  I �' P LIT AR EA $ 4 7 8 C 03 !'  
O O O O C A  9 240 3 4 7 2  J C474 73 M V I  D AT A P RT , C ' CL C A R  $4 7 S O Q 3 q  OOOC' C f  0277 3473 3472 OC475 00474 74 MVC O H A P RT+ 1 ( 1 2 0 1 ,  O A T II P P T  OUT PUT AR E A  $ 4  7 !' C040 
0 0 0 0 04 4 7FO 3 08 2  0 0 0 8 4  7 5  B R E AOOOCS GO TO '\EJI.O N E XT DOCUME N T  $ 4 7 8 004 1 

76 * $ 4 7 8004 2 
77 * $ 4 7 8C 0 4 3  

0 0 0 0 08 90E 1 3 4 6 2  0 046 4 7 9  COR R E C T  S T M  R 1 4 , R i , S AV E S AV E  R E G S  $ 4 7 8 00 4 5  

n ooooc 9 1 0 1  3 c;46 J0 54 8 8 1 O A T A C K  T M  PfiOTF e o , x • o r •  Q- OAT A C HECK $ 4 7 80 04 7  

Figur e 4 6 .  SYSLST Output f or Opti cal Reader Sampl e  Probl em - - Do cument 
Mode Process ing ( Part 1 o f  5 )  
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' M �PL F T F S T  PROGR A M  F OR D OC UMF � T  P R DC E S S I N G  

L OC OBJ ECT CODE AOOR l A00'(2 SHH sr U R C E  S T A H M E �T D O S  C L 3-0 

O O O O <O C  4780 30EC O O O E E  
'J 0 0 0 E4 D 2 2 E  3 4 8 6  3 '1 70 0 0 4 8 8  0 0 3 7 2  
O O O O F �  4 7 F O  3 1 80 0 0 1 8 2  

o oon : F  9 1 0 4  "=� 5 46 'J0548 
0000c2 4780 30FE 0 0 1 0 0  
o o o n F 6  D 2 2 E  3 4 �f. : n 1 2  0 0 4 8 8  0 0 3 1 4  
'J O O :� " C 4 7 F O  3 1 H  C: O l F C  

0 00 1 00 9 1 0 8  3 5 46 00548 
000 l.'l4 4713 0 3 1 1 0  0 0 1 1 2  
') 0 0 1 J'l 0 2 2 E  3486 3 3 9F 0048 8 O C 3.4 1 
OOO l O E  47FO 3 1C E  SC• lOO 
0 0 � 1 1 2  9 1 1 0  3 5 4 6  0 0 5 4 '1  
') 0 0 1 16 47 8 0  3 1 2 E  0 0 1 3 0  
001J 1 1 A D22 F 3 4 86 3 2 5 6  0 0 4 8 8  0 0 2 5 8  

0 0 0 1 2C 4 7 F O  3 1 F A  

0 00 1 30 9 1 2 0  3 546 0 0 5 4 8  

0 0 1 F C  

0 0 0 1 34 4780 3 1 4C 0 0 1 4E 
O O 'l l 38 022 E 3 4 86 3 28 5  0 0 4 8 8  0 0 2 8 7  

0 0 0  14A 47 F O  3 1 F A  

0 0 0 1 4 F  9 1 40 3 5 4 6  00548 

OO l F C  

000 1 5 2  4 7 8 0  3 1 6A 0 0 16C 
000156 022E 3 4 86 3284 00488 0 0 211 6 

O O n 6 8  47F O 3 1 FA ') 0 1 F C  

0 0 0 1 6 C  0 2 2 E  3 4 8 6  3 2 E 3  00488 0 0 2E 5 

0 0 0 1 7 E  4 7 F O  3 1 F A  

0 0 0 1 8 2  4 1 8 0  3 2 0f 
0 0 0 1 86 5 8A O  3 5 1 6  
0 0 0 1 8 A  5 BA O  3 2 5 2  

0 0 1 F C  

0 0 2 1 0  
0 05 1 8  
O C 2 5 4  

8 2  
8 3  
8 4  

� z  W R LNGTH 
t-'VC O AT A P R P I 4 7 1  , OAT A H S G  8 R E S C A N  

86 W P  L N G  T H  T M  
8 7  8 8  
8 9  

BZ )f/C 
B 

9 1  E O U I P C  T M  
9:> flZ 
93 f'VC 
94 A 
96 NONR E C OV TM 
97 
98 
99 

104 

BZ 
MVC 
PUT 
B 

1 06 L A H S S  T M  
1 07 B Z  
1 0 8  MVC 
1 0 9  PUT 
1 1 4 B 

1 1 6  � A DP E F MK TM 
1 1 7  B Z  
1 1 8  MVC 
1 1 9  PUT 
1 2 4  B 

1 2 6  I L Ul I T  MVC 
1 2 7  PUT 
1 3 2  B 

1 3 4  R E SC A N  LA 
1 3 5  l 
1 3 6  s 

OROTF 80 , X 1 04 1  
F O U l  PC 
D A T A P R P I 4 7 1  1 W L E N H S G  
E N O l  P T  

ORDT F 8 0 1 X 1 0 8 '  
1\!0NREC'JV 
DATA P R P I 4 7 1  , E QU I P M S G  
fl ! S P L AY 

OROT F B O , X ' 1 0 '  
L A H S S  
O A T A P R P I 4 7 1  1 NO N R E C  
PROTF 
E l'iO I  PT 

ORDT F 8 0 1 X 1  2 0 1  
II A O R E F H K  
O AT A P R P I 47 1 , LAT ES T AK 
PRDTF 
FNDI PT 

ORQT F BO , X ' 40 '  
I L L B I T  
D U A P R P I 47 1  , R ECAL I AR 
PROTF 
Ec NO I PT 

O A T A PR P I 4 7 1  , BA D S E N S E  
P ROTF 
ENOl PT 

1' 1 1 , CC W A DR 
R l 0 1 0ROT F+ 3 2  
R 1 0 o = F ' 8 '  

NO, B R  T O  WRONG L � T H  R FC � E S T 
Y E � ,  f40VE DATA CK M S G  BR TO R E S C A N  R OUT ! N E  

Q- W A S  I T  A WR ONG LNGTH R E C O R D  1\11'1 G!J T E S T  EQ U I P  C HE C K  
Y E S ,  MOV E W R O N G  L 'l G T H  R E C  H SG 
T ER M I N A T E  PGM 

Q- E QU I P C H E C K  
NO, B R  T O  T E S T  N ON R E C O V E R Y  
Y E S ,  M O V E  EQU I P  C K  H SG 
B R  TO D I S PL A Y  ROUT I N E  

Q - N O N  R F COV �0, BR TO LATE SS TEST 
Y E S , MO V E  NONREC H SG 
P R I NT 
T 'O II t'  I N A T E  P R O G R A M  

Q - L A T E  S T A C K E R  S E L E C T  
NO, B R  TO L OS T  R E F  M R K  T E S T  
Y E S , I'O V E  L A T E  STAK S E L  H SG 
P R I NT 
T E RM--HA R D W A R E  E R RO R  O C C U R R E D  

Q- B A D  L D  F R �T O F  R E F  r< A R K  
NO, I LL G L  B I T  W A S  S E T  
Y E S ,  MOV E R EC A L I B R A T E  lol S G  
P FI I NT 
T E R M  PGH 

HOV E MSG FOR I L L  B I T S E T T I NG 
P R I NT 
T E RM PGH 

LOAD AOR OF COORD OF L N O H R K  
LOAD AOR O F  R O fli< WR O  C C W  
PC I NT T O  P R E C E D I N G  L D  FOR!olAT 

$ 4 7 € 0048 
$ 4 7 8 0 04 9  
$ 4 7 8 0 0 5 0  

$4 7 8 0 0 5 2  
$ 4 7 8 0 0 5 3  
$4780054 
$ 4 7 8 0 0 5 5  

$4 7 8 C 0 5 7  
$ 4 7 8 0 0 5 B  
$ 4 7 1! C 0 5 9  
$ 4 7 8 0060 

$4780062 
$4780063 
$ 4 7 8 0064 
$ 4 7 8 0065 
$4780066 

$4780068 
$4 7 8 0069 
$4 7 8 0 0 7 0  
$ 4 7 8 0 0 7 1  
$ 4 7 8 0 0 7 2  

$47 80074 
$ 4 7 8 0 0 7 5  
$ 4 7 8 0 0 7 6  
$ 4 7 8 0077 
$ 4 7 8 C 0 7 8  

$ 4 7 8 0 0 8 0  
$ 4 7 8 0 0 8 1  
$4 7 8 0 0 8 2  

$ 4 7 8 0 0 8 4  
$ 4 7 8 0 0 8 5  
$ 4 7 8 0 0 8 6  

1 3 8  * R E R E A D  T loll: F I E L D  F I V E  HOPE T I M E S  AND F O R C E  O N- L I NE C O R R E C T I ON $ 4 7 8 0 0 8 8  
1 3 9  * IF NOT S U C C E S S F U L  $ 47 8 0 0 8 9  

S A MPL E T E S T  P <I C G R A M  F OR D O C U M E N T  P R OC E S S I NG 

L OC O BJ E CT C O D E  ADDR 1 ADDR 2 STHT SOURCE STAT E M E NT DOS C L3-0 

O O O l A A  9 1 0 8  
0 0 0 1 A f 4 7 1 0  

0 00 1 � 2  9 Hl l  
O O ·J 186 478 0  
0 0 0  1 6 A  4 7 F O  

O O :J U l E  9 1 F 6  
0 0 0  1 C 2  478 0  
000 1 C6 022 E 
0 00 1CC 47FO 

0 0 0 1 00 4 1 8 0  
0 00 104 58AO 
0 0 0 1 08 5 B A O  

Figure 4 6 . 

1 4 1  RE SCN O ROT F , I l O I ,  1 1 1 1 ,  5 , F  $ 4 7 8 00 '1 1  

3 546 00548 1 5 0  T H  O R DT F 8 0 , X 1  0 8 1 Q- E QU I P M ENT C HE C K  $ 4 7 8 0 0 9 3  
3 1 C E  0 0 1 0 0 1 5 1  B O  0 1  SPLAY YES, GO T O  D I S PL A Y  F I EL D  $ 4 7 8 0094 

3 5 46 00548 1 53 TH CROTF 8 0 , X 1 0 1 1  N O ,  Q- DATA C H E CK $ 4 7 8 0 0 96 
3i BC 0 0 1 B E  1 54 B Z  ANYER R S  NO, B R  T O  TEST OTHER E R R O R S  $4780097 
3 1 C E  0 0 10 0 1 5 5  B D I S P L AY Y E S ,  G O  TO D I S PL A Y  F I EL D  $ 4 7 8 0 0 9 8  

3 546 00548 1 57 ANYERR S TH OROTF 8 0 , X 1 F6 1  Q- ANY O T H E R  E R R OR S $ 4 7 8 0 1 0 0  
3 1 F 2 C C 1 F 4  1 5 8  B Z  R E T R N  NO, GO T O  R E TRN TO PGH $4780 1 0 1  
3486 3 3 4 1  00488 00343 1 5 9  MVC O A T AP RP I 4  71 , ltET RY E R R  Y E S ,  M O V E  R ETRY E R R  M S G  $478 0 1 0 2  
3 1 F2 0 0 1 F 4  1 6 0  R E T R N  R ET R N  T O  P GM $ 4 7 80 1 03 

3 2 0 E  0 0 2 1 0  1 6 2  0 1  SPLAY LA R l 1  , C CWAOR L O  AOR OF COORD O F  L NOMRK $ 4 780 1 0 5  
3 5 1 6  005 1 8  1 6 3  L R 1 0 , 0ROTF+32 LO A O R  O F  R O BKIIR O CCW $ 4 7 8 0 1 0 6  
3 2 5 2  0 0 2 5 4  1 64 s R 1 0  , = F '  8 '  P O I NT T O  P R E C E D I NG L O  F O R M A T  $ 4 7 80 1 0 7 

1 6 6  OS PLY OROTF 1 1 1 0 1 , 1 1 1 1  D I S P L AY F I EL D  F O R  K Y B R D  C O R R  $ 4 7 8 0 1 0 9  

SYSLST Output for Optical Reader Sample P roblem -- Document 
Mode Proce ssi ng (Pa rt 2 of 5) 

Dis k Operating System Sampl e Problems 2 1 3  



0 0 0 1 F 4  9 8 E l  �462 00464 174 R E TR "< LM Fl l 4 , R 1 , S AV E  R E STORF R E GS $ 4 7 8 0 1 1 1  
0 00 1  F8 0 7 F E  1 7 5  BR R 14 BFTURN F ROM COR E X I T  T O  "l 'J R M  PROC $ 4 7 8 0 1 1 2  

1 7 7 E ND I !' T  C L O S E O R DT F 1 PROT F CL CS E O R D T F AND PR I "< T  D TF $ 47 8 0 1 1 4  
1 86 EOJ JOB E X I T  $47 8 0 1 1 5  

0 0 0 2 1 0  530 0 0 2 2  8 6 0 C OO C 04 1 9C C C WA DR rcw X '  5 3 1  o L fi!DI.t P K 1  , X '  6 0 ' , 4 L A NDMARK L O C A T I O N  $ 4 7 8 0 1 1 7  
0 0 0 2 1 8  5 3 0 0 0 2 2C60COOOC4 191 ccw X '  5 3 '  o F I LDMRK l , X 1 60 1  , 4  1 S T  F I E LD LOCA T I ON $4 780 1 1 8  
0 0 0 2 2 0  2C0 004F 2 2 0 COOC06 192 ccw X 1 2 C 1  , I NII R F A +5 , X '  2 0 1 , 6  H A D  BKWRDS W/ DATil CK 6 F\ YTE S $47801 1 9  

1 94 * $4780 1 2 1  
0 0 0 2 2 8  1 9 5  L ND M R I< l  OS $4780122 
O O C 2 2C 196 F I LDMRKl O S  F I El D  D E F-4TH BYTE F O R  ON- L I N E  $47 1! 0 1 2 3  

1 9 7  * $ 4 7 8 0 1 2 4  

0 0 0 2 3 0  1 9 9  l TDRG $4780 1 2 6  
0 0 0 230 585 BC2D6D7C 5D 5 4 0  2 0 0  = C 1 S S BO P E N  ' 
1) 0 ') 2 3 8  5 !3 5  !l C 2C 3C3!J6F2C 5 2 0 1  =C ' S S BCL CS E '  

S A M P L E  T E S T  PROGRAM F OR DOCUMENT PROC E S S  l NG 

l OC OIIJ E C T  CODE ADDR 1 ADDR 2 STMT SOURCE STATEMENT DOS C l 3-0 
0 0 0240 00000580 
0 00 2 44 0 00 0 00 04 
0 00248 000004F8 
0 0 024C 0 0 0 0 0 2 1 0  
0 002 5 0  0 0 0 0 0 5 8 0  
0 00 2 5 4  0 0 0 0 0 0 0 8  

0 0 0 2 5 8  400 5D6D560D9C 5C3 
0 0 0 2 8 7  40D3 C 1 E3C540 E 2 E 3  
0 00 2 B6 40C 3 06 E4D3C44005 
0 0 0 2 E 5  40E4D5D9C5C306C7 
0 0 0 3 1 4  40E6090605C74CD3 
0 00 343 40C 1C6 E3C 5C94009 
0 0 0 372 40C4C1 E3Cl40C3C8 
0 0 0 3 A 1  40C 508E4C90704C 5 

0 0 0 3 00 C 5 0 5 E 3C50940F 1 F 6  
0 0 0 4 1 F  F A F B F C F O F E F F  
0 0 0 4 2 5  
0 0 0 4 4 E  F O F 1 F 2 F3F4F5F6F7 
0 0 04 5 8  
0 0045C 
0 00460 0 0 0 2 0 0 0 0  

000464 

000474 
000474 
000488 

0 0 04EO 404040404040 

202 
203 
204 
205 
2 06 
207 

2 0 9  NONREC DC 
210 l ATE STAK DC 
211 R E C A l l  8R DC 
2 1 2  8 A O S E NSE DC 
213 W l E NM SG DC 

2 1 4  RETRYE RP DC 
2 1 5  DATA M S G  DC 
2 1 6  E Q U I P M S G  DC 
217 CALBRTNS DC 

2 1 8  TABl E O  DC 
2 1 9  O S  
2 2 0  T A 8 l E 1  D C  
22 1 B EG I N  O S  
2 2 2  To OS 
223 CONST DC 

2 2 5  SAVE O S  

2 2 7  OATAPRT OS 
2 2 8  O S 
2 2 9  OATAP R P  O S 

2 3 1  I NA R E A  D C  

= A I CN DT F I  
= F ' 4 '  
= A I OR OT F I  
= A I CC WAOR I 
= A I PR DT F I  
= F 1 8 1  

C '  NON-R E C OV E RY OCCURR E O . R ELOAO AND R E START 1 2 87 1 
C 1 lATE STACKER S E l ECT . DOC IS SS IN R EJ ECT POCK 1 
C' COU L D  NOT F I NO l A I\OM A RI< - R E CAl i BR A T E  DOCU M E N T  • 
C' UNR E C CG N I Z A B l E  B I T  WAS FOUND IN C OR E X I T  T E ST S  • 
C '  WRONG l E NGTH R E CORD W AS DETECT E D .  U N R ECOV E R R . •  
C 1  AFTER R E S CN-AN E R R  OTHER THAN DATACK, E QU I P  LOG • 
C 1  DATA CHECK 1 
C1 E QU I PMENT CHECK I I NCOMPl ETE R E A D  I 
C' ENT E R  16 HEX D I G I T S  FOR REF M AR K  AND DATA F l f lD 
NATES , AlPHA- U P P E R  C AS E . '  
X '  F A F B FC F O F E F F  • 
C l 41 
C ' 0 1 234567 8 9 1  
F 
F 
X 1 0 QIOI 2 0 0 0 0 ' 

4F 

0C l l 2 1  
C l 2 0  
C l 1 0 1  

C l 6 1  ' 

233 ***OT F S  A ND MODULES 
2 34 ORDTF OTFOR 8lKS I Z E=6 o 

CORE X I T=CORR ECT , 
DEVAOOR= S Y S 0 0 9 ,  
OEV I C E = 1 2 8 7 0 ,  
C ONTROl=Y E S ,  
E OFAOORz E N D I  PT , 
I OA R E A 1 = 1 N A R E A  

2 8 1  OR MOO CONTROL= Y ES , 
O E V I C E = 1 2 8 7 0  

824 PROTF DTFPR 8 l KS I Z E= 1 2 1 o  

845 
907 CNDTF 

PRMOD 

OEVAOOR= S Y S l S T ,  
l OAR E A 1 = DATAPRT 

OTFCN DEVADDR=S Y S l OG ,  

$ 47 8 0 1 2 8  
$478 0 1 2 9  
$47 8 0 1 3 C  
$ 47 8 0 1 3 1  
$ 4 7 8 C l 3 2  
$ 4 7 8 0 1 3 3  
S478C134 
$478 0 1 3 5  

COORD I X$4780136 
$47801 3 7  
$47 8 0 1 3 8  
$4780139 
$4780140 
$ 4 7 8 0 1 4 1  
$4780142 
$4780143 

$4780145 

$4780147 
$4780148 
$4780149 

$47801 5 1  

$47801 5 3  
X$47801 54 
XS't7 8 0 1 5 5  
XS't7 8 0 1 5 6  
X$4780 1 5 7  
X$4 7 8 0 1 5 8  
X$47 8 0 1 5 9  

Slt7 8 0 1 6 0  
XS't78 0 1 6 1  

$1t78 0 1 6 2  
X$1t780163 
X$1t780164 

$ 4 7 8 0 1 6 5  
$ 1t 7 8 0 1 6 6  

X $ 4 7 8 0 1 6 7  

Figur e 4 6 . SYSLST OUtput for Optical Reader Sample Problem - - Docume nt 
Mode P roce ssi ng (Pa rt 3 of 5) 
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

L OC 

0 0 0 54 8  

0 0 0 0 0 1  

0 0 0 0 () 2  

0 0 0 0 0 3  

OOOO'JA 
0000')13 

ooo o o r  

O O O O O f  

000000 

S A M PL E T E S T  PROG R A M  FOP DOCU14ENT PROC F S S I NG 

O BJ E C T  CODE AODR 1 ADDR2 

-
-

STMT SOURCE 

940 ORDTF 8 0  

941 R 1  

9 4 2  R 2  

9 4 3  R 3  

944 R 1 0  

'?45 R l l  
946 R 12 

947 R 1 4  

949 

-

STAT E M E NT 

I OA R E A 1 = C A L B RT N S t 

B LKS I l F = 8 0  

f Q U  £1RDTF+80 

E O U  1 

EQU 2 

E C U  3 
EQU 10 

EQU 1 1  

EQU 12 

E QU 1 4  

END 8 A S E R G  

- -
- -

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

R E L OC A T I ON D I CT I ONARY 

D 'JS . I D  R E L . I O F L A G S  A'JDR f S S  

0 1  0 1  oc ooooor 

0 1  0 1  oc O O O C 1 C 0 1  0 1  oc 0 0 C 204 C 1  0 1  oc 0 0 0 2 0 8  (' 1 C 1  0 8  0 0 0 2 1 1 

0 1 0 1  CB 0 0 0 2 1 9  

0 1  0 1  0 8  00022 1 

0 1  0 1  oc 0 0 0240 

01 0 1  o c  000248 0 1  0 1  oc OOC?4C 0 1  0 1  oc 0 0 0 7. 5 0  

0 1  0 1  0 8  0 % '5 0 1  

0 1 0 1  0 8  0 0 0 '\ 0 5  

0 1  0 2  1 8  0 0 0 5 0 9  

0 1  0 1  0 8  C 0 0 5 1 9  0 1  0 1  o e  0 0 0 5 1 0  

0 1  0 1  0 8  0 0 0 5 2 1  

0 1  0 1  0 8  0 00540 0 1  0 1  o e  0 0 0 5 5 1  

0 1  0 1  0 8  0 0 0 5 5 9  

') 1 0 1  o e  0 0 0 5 6 1  

0 1  0 1  oc 0 0 0 5 6 8  

0 1  0 1  oc 0 0056C 

0 1  0 1  oc 0 0 0 57 0  

C 1  0 1 oc 0 0 0 5 8 8  

0 1  04 18 0 0 0 59 1 

0 1  0 1  oc 0 0 0 59 8 

0 1  0 1  0 8  0 0 0 5 A 9  

0 1  0 1  o c  0 0 05!1 8 

0 1  0 1  o e  0 0 0 5C 1 

0 1  0 1  o e  0 0 0 5C 9  

�iO S T A T E M E N T S  FL . G Gf D  I N  T H I S  A S S E M B L Y  

-- - -
- - --

DOS C L l-0 

X$47 8 0 1 6 8 

$47 8 0 1 6 9  

$ 47 8 C 1 7 C  

$ 4 78 0 1 7 1  

$ 4 7 8 C 1 7 2  

$ 4 7 8 C 1 7 3  

$47 8 0 1 74 

$ 4 7 8 0 1 7 5  

$ 4 7 8 0 1 76 

$ 4 7 8 0 1 7 7  

$ 4 7 8 0 1 7 9  

- -

- - - --

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

I I  E X E C  L N K E DT 

[ _ _ _ _ 

Figur e 46 .  

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

J O fl  O PT I C A l  

A C T i nN T A K EN L I S T  1'1\!T R Y  

D I SK l I N K A G E  E D I TOR OJ A G N O S T I C  OF I N PUT 

�AP 

-
- ---------------------------------------------------------------=-------

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

I I E X E C  
0 2 1 0 5 7  
0 2 1 0 5 7  
0 2 1 0 5 7  
� 2 1 0 5 7  
0 2 1 05 7  
0 2 1 0 5 7  
0 2 1 0 5 7  
0 2 1 057 
0 2 1 0 5 7  
0 2 1 0 5 7  
0 2 1 0 5 7  
0 2 1 0 '> 7  
0 2 1 0 5 7  
0 2 1 0 5 7  
0 2 1 0 5 7  
0 2 1 0 5 7  
0 2 1 05 7  
0 2 1 0 5 7  
0 2 1 0 !' 7  
0 :> 1 0 5 X  
0 2 1 0 5 7  
0 2 1 0 5 7  

XX X X X  
0 2 1 0 5 7  

PHA S E  

PHAS E * ** 

EOJ OPT ! C A L  

X F R - A D  LOCORf HI CORE D SK-AD 

0 0 2 8 0 0  0028CG  0 0 34 1 9  l 3  5 1 

- --
-

DATA C H E C K  

E Q U I PMENT C H E C K  

-
-

E S D  T Y P E  L A B E l  l O A O E D  

C S ECT S A M P l E  0 0 2 8 0 0  

C S E C T  I J M F C Z O Z  C 0 2 E 00 
* E NT R Y  I J "F Z Z OZ 0 0 2 E 00 

C SECT I JDF Z l l !  0 0 3400 

- -
- -

- --

- -

R f- l - F q  

0 0 2 8 0 0  

0 0 2 8 C O  

C 0 2 8 C G  

- - - -- --

F igur e 4 6 . SYSLST Output f or Opti cal Reader Sample Probl em -- Do cument 
Mode Process ing ( Part 5 of 5 )  

2 1 6  I BM S/3 6 0  DO S  Sys .• Gen. a nd f.'1ai nt .  



I I  J OB OPT I C AL R UDER S A M P L E  PRO B L E M  I I  A S S G�' S Y S 0 0 9 , X ' 0 5 5 1  I I  OPT I O N  l i �K , NCX R E F  II F X E C  AS S E M I' L Y  

SY MBOL T Y P E  I O  AOOP L FN G T H  LO IO 

PC 0 1  000000 0007FIC 
T J M D C B T Z  E R  'l 2  
I J M OCBTZ so 0 3  0 0 0 7C O  0 0 0 '5 F O 1 J MDZBTZ L D  0 0 0 7 C O  0 3  
I J D F C Z  I W  E R  0 4  
I J O F C Z  I W  s o  0 5  O O ODB C 0 0 0 0 7 2  I JflF Z Z IW LD OOOOBO 0 5  

E XT E R N A L  S Y MBOL D I CT I ON A RY 

S A ,. P L E  TEST PROGR A 'I  Ff11' J OURNAL T A P E  PROC E S S I NG 

L OC OBJ E CT C O O E  ADDR l MJDR 2 ST •H SOUR C E  STAT E ME NT D O S  C l 3- 0  

0 0 0 0 0 0  
0 0 0000 0560 
1 00 0 0 2  

0 0 0 0 2 6  5 B 5 0  67AE OC7B O 
0 0 0 0 2 A  4 2 5 0  6 0 2 0  0 0 0 2 F  
0 0 0 0 2 E  0 2 0 0  6 4 D 4  6 540 00406 0054F 

000044 9240 6404 00406 
0 0 0048 0277 6405 6404 00407 00406 
00004E 47F O  6 0 1 4  0 0 0 1 6  
0 0 0 0 5 2  9 0 E F  6 0 E 2  OOOE4 
0 0 0 0 '5 6  9 1 1 0  65EE 005FO 
0000 5 A  47 1 0  6 0 C E  0 0 0 0 0  
0 00 0 5 E  9 1 0 8  6 5 E E  005 F O  
0 0 0 0 6 2  47 1 0  6 074 0 0 07 6  o oooi.6 9 1 0 1 6 5 E E  0 0 5 F O  
0 0 00 1'.11 47 1 0  6 0 A 2  OOOA4 
O O O O I) E  9102 6 5 E E  0 0 5 F O  
0 00 0 7 2  471 0 6 0C 8  OOOCA 
000016 0 2 1  F 64FC 6 5 7 3  004F E 0 0 5 7 5  

OOOO B A  9 1  F F  6 5 E E  00 5 F O  
O O O O B F  4780 60C8 OOOCA 

OOOOAO 47FO 6 0 C 8  O O O C A  
OOOOA4 9 1 0 2  6 5 E E  0 0 5 F O  
0 00 0 � 8  47 1 0  6074 00076 
OOOOAC 0209 64FC 6 5 9 3  0 0 4 F E  0 0 5 9 5  

r, OOO B E  9 1  F F  6 5 E E  0 0 5 F O  
•JOOOC2 4 7 8 0  6 0 C 8  
JOOOC6 47FO 6074 
OOOOCA 9 8 E F  6 0 E 2  
OOOOC E 07F E 

OOOOE4 
OOOOEB 
OOOOEC 
OOO l E C  
0 0 0 2 6 8  
0 00 3 6 8  
0 0 0 3E4 
000450 
0'00406 
00054F 
0 0 0 5 7 5  
0 0 0 5 9 5  

00000000 
00000000 
40404040404·)4040 
4040404040404040 
4040404040404040 
4040404040404040 
4040404040404040 
4040404040404040 
4040404040404040 
4040404040404040 
C 5 0 8 E 4 C9 0 7 04C 5 0 5  
C 4 C  1 E 3 C 1 4 0 C 3 C 8 C 5  

O O O C A  
0 0 0 7 6  
OOOF 4  

PR I NT 
START 

BEG I N  B A L R  5 US I NG 
6 O P E N  

1 'i LOOP G E T  
2 1  s 
2 2  STC 

23 MVC 
24 PUT 

3 0  M V I  
3 1  MVC 
32 B 
33 CORP E C T  S T M  
3 4  T M  
3 5  B O  
3 6  T M  
37 BO 
38 R E J E C T  TM 
39 BO 
40 TM 
41 BO 
42 CHI'CK 1 MVC 
43 C N T R L  
49 T" 
50 B Z  
5 1  C NT R L  
5 7  B 
58 KEYBQARD TM 
59 BO 
6 0  MVC 
61 R D L NE 
6 6  T M  
6 7  B Z  
6 8  B 
69 R E STORE L M  
7 0  fi R  
1 1  E ND I P T  C L OSE 

8 0  E O J  

8 3  S A V E  D C  

8 4  DC 
85 F l l i N P T l  DC 
86 DC 
8 7  F I L I N P T 2  DC 
8 8  DC 
8 9  F I LOUPTl DC 
90 F I LOUPT2 DC 
91 PRWOR K A  DC 
9 2  ORWORKA DC 
93 M S G l  D C  

94 M S G 2  D C  

NOG E N  

6 , 0 
* • 6  
I NPUT ,OUTPUT 
I N PUT , 'JRWORKA 
5 , ;f 1 1 1  
5 , *+ 5  
PRWORKA I 1 4 l  , ORWORKA 
OUT PU T , PRWORKA 
P R W O R KA , C 1  

O P E N  OPT I C AL R EA D E R  A N D  PR I N TE R 
GET RECORD FROM OPT I CAL R E A D E R  
S U B T R A C T  ON E F R O M  R EC O R D  C O IJNT 
PUT R E CO R D  L EN G T H  I N  MDVI' 

MOV E R ECORD TO OUTPUT A R E A  
PUT R E C O R D  T O  PR I NT E R  Z ERO P R I NT E R 

PRWOP.KA+ 1 1 1 2 0  l ,  PRWORKA 
L OO P  

I O A R E A  

1 4 ,  1 5 , S AV E  
I NPUT+80 , X 1 1 0 '  
E NOl PT 
I N PUT+BO , X 1 0 8 '  
C H E C K !  
I NPUT + 8 0 , X 1 0 1 '  
K E YBOARD 
I N PUT+BO , X ' 0 2 '  
R E ST O R E  
PRWORKA+40 1 3 2 l ,  M S G l  
I N PUT , READKB 
I NPUT+ 8 0 , X 1  F F 1  
R E ST O R E  
I N PUT , I'ARK 
R E STORE 
I NPUT+8 0 , X 1 02 1 
C H E C K !  
PRWORKA+40 1 1 0 1 , MSG2 
I N PUT 
I NPUT+80 , X 1 F F 1  
R E STORE 
C H EC K l  
1 4 , 1 5  , S AV E  
1 4  
I NP UT , OUTPUT 

l F  • o •  
l F 1 0 1 
C L 2 5 6 1 I 
C l l 24 '  
C L 2 56 I 
C L 1 24 '  I 
C l l 2 1 1 
C L 1 2 1 1  I 
C l l 2 1 1  I 
C L 3 8 1  I 

S AV E  R E G I ST ER S  
T E ST F O R  N ON R ECOVERY 

E QU I P  C H E C K  T E ST 
IF Y E S ,  8RANCH TO C H EC K !  
OAT A C H E C K  T ES T  
I F  Y E S , B R ANC H T O  ' K E YBOAR D '  
K EY BOAR D COR R ECT I O N  T E S T  
I F  Y E S , B R A N C H  liN D R E ST O R E  R E G S  
MOVE E QU I P  M S G  TO 10 A R E A  
O S P L Y  I NC O M P L E T E  R EA D  
T ES T  F O R  A N Y  OTHER E RR O R S  
I F  NO , BR AN C H  AND R E STORE R E G S  
M A RK T H E  E R R O R  L I N E  
BRANCH liN D R ES T O R E  R EG I ST E R S  
K EY BOARD COR R EC T I O N  T E S T  
I F  Y E S , B R AN C H  A N D  R E - R E AD L I NE 

MOVE DAT A CK M S G  TO 10 A R E A  
R E - R E A D  CHAR A C T E R  
T E S T  FOR ANY OTH E R  E RR O R S 
IF N O , BRANCH AND R E STOR E R E G S  

B R A N C H  A N D  R E- R E A D  L I NE 
R ES T O R E  R E G I ST ER S  
R ETURN T O  M A I N  L I N E  
C L OS E  OPT I C A L  R E AD ER A N D  PR I N T E R  

C 1 E QU I P M E NT C H E C K I I NC OM P L E T E  R E A D )  1 

C 1 DATA C H E C K '  

$ 4 7 8 1 0 0 2  
$ 4 7 8 1 0 0 3  
$ 4 7 8 1 004 
$478 1 0 0 5  
$478 1 0 06 
$ 4 7 8 1 0 ( 7  
$478 1 0 08 
$ 4 7 8 1 0 0 9  
$ 47 8 1 0 1 0 
$ 47 8 1 0 1 1  
$478 1 0 1 2  
$ 47 8 1 0 1 3  
$ 4 7 8 1 0 1 4  
$4781 0 1 5  
$ 47 8 1 0 1 6  
$ 47 8 1 0 1 7  
$ 47 8 1 0 1 8  
$ 47 8 1 0 1 9  
$478 1 0 2 C  
$47 8 1 0 2 1  
$ 47 8 1 0 2 2  
$ 4 7 8 1 0 2 3  
$ 4 7 8 1 0 2 4  
$ 4 7 8 1 0 2 5  
$ 4 7 8 1 0 2 6  
$47 8 1 0 2 7  
$ 4 7 8 1 0 2 8  
$47 8 1 0 2 9  
$ 47 8 1 0 3 0  
$47 8 1 0 3 1  
$ 4 7 8 1 0 3 2  
$ 4 7 8 1 0 3 3  
$ 4 7 8 1 034 
$ 47 8 1 0 3 5  
$ 47 8 1 0 3 6  
$ 4 7 8 1 0 3 7  
$ 47 8 1 0 3 8  
$478 1 03 9  
$ 47 8 1 04 0  
$ 47 8 1 04 1  
$478 1 042 
$ 47 8 1043 
$ 4 7 8 1 044 
$ 4 7 8 1 0 4 5  
$ 4 7 8 1 046 
$478 1 04 7  
$ 47 8 1 0 4 8  
$ 4 7 8 1 049 
$ 47 8 1 0 5 0  
$ 4 7 8 1 0 5 1  
$ 4 7 8 1 05 2' 

Figure 47 . SYSLST Output for Optical Reader Sample P roblem (Journa l 
Tape P roce ssi ng )  (Part 1 of 4 )  

Dis k  Operat ing System Sampl e Problems 217  



,.- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

SA14Pl E TEST PROGRAM FOR JOURNAL TAPE PROCE S S I NG 

LOC OBJ ECT CODE 6.DDR1 ADDR 2 STMT SOURCE STAT E ME NT 

000000 
000798 5 8 5 8 C 2 D6D7C5Do;40 
0007AO 5 85 8C2C3D306E2C5 
0 007A8 000005AO 
0007AC 0000054F 
000780 00000001 
0007�4 00000768 
000788 00000406 

9 5  ***DTFS AND MODULES 
9 6  I NPUT DTFOR B LKS I Z E = 3 8 0 ,  

B lKFAC= 1 0 ,  
CORE X IT=CORRECT , 
DEVADDR=SYS009, 
D E V I C E = 1 28 7T ,  
CONTROL=YE S ,  
EOFADOR= ENOl PT , 
I OAREA1= F I  L I NPT 1 ,  
I OA R E A2= F I L I NPT 2 ,  
R ECF ORM=UNDE F ,  
R E C S I Z E= 5 ,  
WORKA=YES 

1 8 8  ORMOO RECFORM=UNDE F ,  
BLKFAC=YE S ,  
WORKA= Y E S , 
CCNTROL= YE S ,  
I OAREA2=YE S ,  
D E V I C E=1 281T 

734 OUTPUT DTFPR 8 LKS I ZE = 1 2 1 ,  
CONTROL= Y E S , 
DEVADOR= SYSLST , 
I OA R E A 1 = F I LOUPT 1 ,  
I OAREA2= F I LOU PT 2 ,  
WORKA=YES 

755 PRI40D C ONTROL= Y E S ,  
WORKA=YE S ,  
I OARF'A2=YES 

838 END B E G I N  

8 3 9  = C • SSBOPEN I 
840 =C I $ $ 8CLOS E 1  

841 = A I I NPUT I 

842 =A I ORWOR K A I  

843 = f l 1 1 

844 = A C OUTPUT I 

845 = A I PRWORKAI 

==- -
r- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

R E L OCA T I ON D I CT I ONARY 

POS . I D  R E L . I O FL AGS ADDR E S S  

0 1  0 1  oc oooooc 
0 1  0 1  oc 000010 
01 0 1  oc 000008 
0 1  0 1  oc OOOODC 
01 0 1  0 8  0005A9 
0 1  0 1  0 8  0005AD 
01 0 2  1 8  00058 1 
0 1  0 1  0 8  0 00 5C 1  
0 1  0 1  0 8  0005C 5 
0 1  0 1  0 8  0005C 9 
0 1  0 1  0 8  0005F 5 
0 1  0 1  oc 0005F 8 
0 1  0 1  oc 0005FC 
01 0 1  0 8  000609 
01 01 oc 000610 
01 01 oc 000614 
01 0 1  oc 0 0 0 6 1 8  
0 1  0 1  0 8  000629 
0 1  0 1  0 8  00063 1 
0 1  0 1  0 8  00063 9 
0 1  0 1  0 8  000641 
01 0 1  0 8  000649 
0 1  0 1  0 8  000651 
01 0 1  0 8  000659 
01 01 08 000661 
01 0 1  0 8  000669 
01 01 0 8  00067 1 
0 1  0 1  0 8  000679 
01 0 1  0 8  00068 1 
0 1  0 1  0 8  00068 9 
0 1  01 08 00069 1 
0 1  0 1  0 8  000699 
01 01 08 0006A 1 
0"1 0 1  0 8  0006A9 
01 01 0 8  00068 1 
0 1  0 1  0 8  000689 
01 01 0 8  0006C 1 
0 1  0 1  0 8  0006C9 
01 0 1  0 8  0006D 1 

-

-

DOS C l 3-0 

$ 4 7 8 1 0 5 3  
X$478 1 0 54 
X$4 7 8 1 0 5 5  
X$4781056 
X$4781057 
X$4781058 
X$478 1 0 5 9  
X$4781060 
X $ 4 7 8 1 061 
X$478 1 06 2  
X$4781 063 
X $ 4781 064 

$ 47 8 1 0 6 5  
X$4781066 
X$4781 067 
X$4781068 
X$ 4781 069 
X$4781070 

$ 4 7 8 1 0 7 1  
X $ 4 7 8 1 0 7 2  
X$478 1 073 
X$47 8 1 074 
X$478 1075 
X$4781076 

$ 4781 017 
X$478 1 07 8  
X$4781 079 

$4781080 
$4781081 

-

Figur e 47 . SYSLST Output f or Opti cal Reader Sampl e P robl em  ( Journal 
Tape P rocess ing) ( Part 2 of 4 )  
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- -
(' 1  0 1  C B  0 0 0 6 0 9  

0 1  0 !  0 8  0 006E 1 
C 1  0 1  0 8  0006E9 01 01 0 8  0006F 1 (. 1  0 1  0 8  0006F9 
0 1  0 1  0 1!  0 0 0 7 0 1  

C 1  0 1  0 8  0 00709 

0 1  0 1  0 8  0 0 07 1 1  
0 1  0 1  0 8  0 0 0 7 1 9  

0 1  0 1  0 8  00072 1 

0 1  0 1  0 8  0 0 072'> 0 1  0 1  o e  0 0073 1 

f-- - - - - - - - - - - - -

R EL OC AT I ON O I C T I GNAPY 

P OS . I O  R E L . I O FL AGS AOOP E S S  

0 1  0 1  0 8  000739 
01 01 0 8  000741 
01 01 0 8  0 00749 
01 0 1  0 8  0 0 0 7 5 1  
0 1  0 1  0 8  0 0 0 7 5 9  
0 1  0 1  0 8  000761 
01 01 oc 0 0 07 7 0  
0 1  0 4  1 8  O C C779 
01 01 oc 0 0 0 7 8 0  
0 1  0 1  0 8  0 00 7 9 1  
0 1  0 1  oc 0 0 07 A 8  
0 1  0 1  oc 0007AC 
0 1  0 1  oc 0 0 078 4 
0 1  0 1  oc 0 00788 

N O  STATEMENTS FLAGGED I N  TH I S  AS S E M8 L  Y -- -- - -
� - - - - - - - - - - - - - - - - - -

II E X E C  L N K E OT 

-- �  ----

J OB OPT I C AL D I SK L I NKAGI' E D I TOR DI AGNOS T I C  OF I N PUT 

ACT I ON T AK E N  
L I S T  ENTRY 

1 01 2 0 1 6 7  PHASE 

PHAS E *** 

I' A P  

X FR-AD LOCORE HI COR E 

0 0 2 8 0 0  0 0 2 800 0 0 3 f 2 1  

DSK-AD E SD TYPE L A B E L  

1 3  5 1 C SE C T  

C S ECT I J MDCBT Z 
* ENTRY I JMDZBT Z 

C SE C T  I JDFC Z I W  
* E NTRY I JDF Z Z I W  

- -

- -- --

-

LOADED REL-FR 

0 02 80 0  0 0 2 8 0 0  

0 02 FCO 0 0 2 8 0 0  
0 0 2FCO 

0 0 3 5 8 0  0 0 2 8 0 0  
0 0 3 5 8 0  

Figur e  47 . SYSLST Output for Optica l  Reader Sampl e  P robl em ( Journal 
Tape P rocess ing) ( Part 3 of 4 )  

-

--
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I I EX FC 
,1 1 2  3456 7 8 9 C  

1 2 3  4 5 67 8 9 0 S  

? 3Zt 5678 9 0 1 T  

"' 4 5  6 7 8 9  0 1 2 N 

456 7890 1 2 3 S  

� 6 7  890 1 ?34X 

'> 7 8  90 1 2  345C 

789 0 1 2 3 4 5 6T 

R90 1 2 34 567Z 

o0 1 2 3 45 678-

0 1 2  1456 7 8 9C 

1 23 4 567 8 9 0 S  

" 3 4  5 6 7 8  9 0 1  T 

'145 6789 0 1 2N 

456 7890 1 2 3 S  

� 6 7  8 9 0 1  2 34 X  

678 90 1 2  345C 

789 0 1 2 3  4 5 6T 

890 1 2 34 5 6 7 Z  

00 1 2 34 5  6 7 8 -

0 1 2  3 4 5 6  7 8 9C 

1 23 4 567 8 9 0 S  

2 3 4  5 6 78 9 0 1  T 

'145 6789 0 1 2111 

4 5 6  7890 1 2 3 S  

5 6 7  890 1  2 34 X  

A78 9 0 1 2  3 4 5 C  

789 0 1 23 4 5 6T 

!190 1 2 34 5 6 7 Z  

Q 0 1  2 34 5  678-

012 3 4 5 6  789( 

1 23 4567 890S 

2 3 4  5 6 78 9 0 1 T  

"> 4 5  6 7 89 0 1 2 N  

4 5 6  7 8 9 0  1 2 3 S  

<i 6 7  8 9 0 1 2 3 4 X  

6 7 8  90 1 2  3 4 5 C  

789 0 1 23 4 5 6T 

890 1 2 34 567Z 

o0 1 2 345 678-

8 1 2  3456 7 8 9 C  

1 2 3  4 5 67 890S 

?34 5678 9 0 1 T  

'1 4 5  6 7 8 9  0 1 2N 

456 7890 1 2 3 S  

567 8 9 0 1  2 3 4 X  

678 9 0 1 2  3 4 5 C  

789 0 1 23 4 5 6T 

890 1 23 4  5 6 7 Z  QO 1 ?345 6 7 8 -

0 1 2  3 4 5 6  7 8 9 C  

1 2 3  4 5 67 8 9 0 S  

?34 5 678 90 1 T  

3 4 5  6789 0 1 2 N  

4 5 6  7890 1 2 3 S  

5 6 7  890 1  234X 

678 9012 345C 

789 0 1 2 3 456T 

8 9 0  1 234 5 6  7Z 

90 1 2 345 678-

0 1 2  3456 789C 

E OJ OPT I C AL 

Figure 47 . SY SL ST Output for Opt ical Rea der Sample Problem ( Journa l 
Tape Proce ssi ng )  ( Pa rt 4 of 4 )  
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Emu lator ( 14 0 1/ 1 4 6 0  and 1 44 0 )  

F igur e 4 8  s hows the SYSLST output o f  the I BM  Model 2 0 2 5 ,  and IBM Model 
2 0 3 0  emulator samp le problems for the IBM Model 1 4 4 0 . The SYS LST output 
for I BM Model 1 4 01 /1 4 6 0  sample problem is identi cal ex cept for the 
s eque nce numbers 0 08 8- 01 0 7  ( see F igure 4 8 ) .  F igure 49 shows the S YSLST 
o utput of the I BM Mode l 2 0 4 0  emulator s ample probl em for the IBM Model 
1 4 4 0.  The SYSLST output for the IBM Model 1 4 01/1 4 6 0  i s  identica l except 
for the sequence numbers 002 9 -0 0 4 8  ( s ee F igure 4 9 ) .  The s ampl e probl ems 
list 20 records on the pr int er ,  and i f  a tape is ava i lable and assigned 
it wi ll write them out on ta pe .  Card numbers ( cols .  7 3 -76 ) 0 04 , 0 06 , 
and 0 51 must be removed from the deck and replaced by cards as 
instr ucted . For a c omplete description of the Emula tor sample program 
and i ts output , refer to the Emulator P rogram manual l isted in the 
Prefa ce .  

G C l A 8 C D E F G ri l J K L M � C � Q R S T U V W X Y Z 0 1 2 3 4 5 6 7 B 9 1 40 1 / 1 4 4 0 / 1 4 6 0  S A t-I P L E P ROGR A r-; 0 0 8 8 
C C 2  A B C O E F G H I J K L M N G P Q R S T U V W X Y Z 0 1 2 3 4 5 6 7 8 9  1 4 0 1 / 1 4 4 0 / 1 4 6 0  SA�1 P l E  P R O G R A M  0 0 8 9  

c o j  A M C D E F GH I J K L M N C P Q R S T U V W X Y Z 0 1 2 3 4 5 6 7 8 9  1 4 0 1 / 1 4 4 0 / 1 4 6 0  S A M P L E: P R O G R AI-1  0 0 9 0  

0 0 4  A B C O E F GH I J K L M N O P Q R S T U V W X Y L 0 1 2 3 4 5 6 7 8 9  1 4 0 1 / 1 4 4 0 / 1 4 6 0  S M-i P L E  P R OG R A M  0 0 9 1  

C C 5  A B C D E F G H I J K L M N O P Q K S T U V W X Y l 0 1 2 3 4 5 6 7 8 9  1 40 1 / 1 4 4 0 / 1 4 6 0  S A M PLE P I< O G R A r-1 O O CJ 2  

C C 6  A B C O E F G H I J � L M N C P Q k S T U V W X Y Z 0 1 2 3 4 5 6 7 8 9  1 4 0 1 / 1 4 4 0 / 1 4 6 0  S A M P l E P R O G R A M  0 0 9 3  

C 0 7  A B C D E F G H I J K L � N O P Q R S T U V W X Y Z 0 1 2 3 4 5 6 7 8 9  1 4 0 1 / 1 4 4 0 / 1 4 6 0  SA M P l E  P R O G R Af-1 0 0 94 
0 0 8  A B C D E F G H I J K L M N O P Q R S T U V W X Y Z 0 1 2 3 4 5 6 7 8 9  l 't 0  1 / 1 4 40 / 1 4 6 0  S A M PL E  P R O G R t\ M  O O <J 5  

c c g  A B C D E F GH I J K L M N O P Q R S T U V W X Y Z 0 1 2 3 4 5 6 7 8 9  1 4 0 1 / 1 4 4 0 / 1 4 6 0  S M� P L E  P R OG R A M  0 0 96 

0 1 0 A B C O E F G H I J K L � � O P Q R S T U V W X Y Z 0 1 2 3 4 5 6 7 8 9  1 4 0 1 / 1 4 4 0 / 1 4 6 0  S A �� P l E  P R O G R A M  0 0 9 7  

0 1 1 A 6 C O E F G H I J K L M N O P � k S T U V W X Y Z 0 1 2 3 4 5 6 7 8 9  1 4 0 1 / 1 4 4 0 / 1 4 6 0  S A M Pl E  P R OGR A M  o o q a  
C l 2  A B C O E F GH I J K L M N O P � R S T U V W X Y Z 0 1 2 3 4 5 6 7 8 9  1 4 0 l /  1 4 40 / 1 '• 6 0  S A M P L E PR OGR At-1 o o q 9  
C 1 3 A B C D E F GH I J K l � N O P U � S T U V W X Y Z 0 1 2 3 4 5 6 7 d 9  1 4 0 1 / 1 4 4 0 / 1 4 6 0  S A M P L E  P R OG R A M  0 1 0 0  

C 1 4  A B C D E F G H ! J K L M � O P Q R S T U V W X Y Z 0 1 2 1 4 5 6 7 8 9  1 4 0 1 / 1 4 40 / 1 4 6 0  S A M PL E  P RO G R A M  0 1 0 1  

C 1 5  A 8 C D E F GH I J K L M � O P C H S T U V W X Y Z 0 1 2 3 4 5 b 7 R 9  1 4 0 1 / 1 4 4 0 / 1 4 6 0  S A M P L E:  PROGR AM 0 1 0 2 

C H :  A B C O E F G H I J K L M � O P Q R S T U V � X Y Z 0 1 2 3 4 5 6 7 9 9  1 4 0 1 / l 4 4 0 / l 4 b Q- S A MP L E P R OG R A M  0 1 0 3 

C 1 7  A B C O E F G H I J K L M � U ? C R S T U V � X Y Z 0 1 2 3 4 5 6 7 8 9  1 4 0 1 / 1 4 40 / 1 4 6 0  S A M P L E ? �.OGR AM 0 1 0 4 

C 1 8  A H C O E F GH I J � L M N U P Q � S T U V � X Y Z 0 1 2 3 4 � 6 7 � 9  1 4 0 1 / 1 4 4 0 / 1 4 6 0  SA M PL E  � R OGR t'.t·' 0 1 0 5  

C 1 Ci  A B C O E F G H I J K L M i'i O P C R S T U V W X Y Z C 1 2 3 4 5 6 7 8 9  1 4 0 1 / 1 4 4 0 / 1 4 6 0  S A M P L E  P R O G i< Ai'·i 0 1 0 6 

0 2 0  A B C D E F GH I J K L M � Q P Q � S T U V W X Y Z 0 1 2 3 4 5 b 7 8 9  1 4 ') 1 1 1 4 4 0 / 1 4 6 0 SA M PL E P :{ O G R  A ,V. 0 1 0 7  

Figure 4 8. SYSLST Output for Emulator Sample P roblem ( IBM Model 2 0 3 0) 

0 0 1 A B C O E F GH I J KL M NO P Q R S T U V W X Y l 0 1 2 3 4 5 6 7 8 9  1 40 1 / 1 440 / 1 46 0  S A M P L E P R OG R A M  0 0 2 9  

0 02 A B C O E F GH I J K l MN O P Q R S T U V W X Y Z 0 1 2 3 4 5 6 7 8 9  1 40 1 / 1 4 40 / 1 4 6 0  S A  M P L F  P R OG R AM 0 0 3 0 

0 0 3  A B C OE F GH I J K L MN O P Q R S T U V W X Y l 0 1 2 3 4 5 6 7 8 9  1 40 1 1 1 4 4 0 / 1 4 6 0 S A M P L E  P R OG RAM 0 0 3 1 
0 04 A B C O E F GH I J K l M N O P Q R S TU V W X Y Z 0 1 2 3 4 5 6 7 8 9 1 40 1 / 1 44 0 / 1 4 6 0  SA M P l f  PR OG RAM 0 0 3 2  
0 0 5  A BC O E F GH I J K l M N O PQ R S T U V W X Y l 0 1 2 3 4 5 6 7 8 9  1 40 1 / 1 4 4 0 / 1 4 6 0  SA M PL E PR O G R A I"l 0 0 3 3  
0 0 6  A B C O � f GH I J K L MN O P QR S T U V W X Y Z 0 1 2 3 4 5 6 7 8 9  1 40 1 / 1 44 0 / 1 4 6 0  SA M PL E  P R Or, R A '-1  0 0 3 4  

0 0 7  A B C OE F GH I J K L M N O P Q R S T U V W X Y Z 0 1 2 3 4 5 6 7 8 9  1 40 1 / 1 44 0 / 1 4 6 0  SA M PL E  PR OG R AM 0 0 3 5  

0 0 8  A B C O E F GH I J K L M N O P Q R S TU V W X Y l 0 1 2 3 4 5 6 7 8 9 1 40 1 / 1 4 40 / 1 46-0 S A M P L E  PR OG RA M 0 0 3 6  

0 0 9  A B C D E F GH I J K l MN O P Q R S TU V W X Y Z 0 1 2 3 4 5 6 7 8 9  1 4 0 1 1 1 440 / 1 4 6 0 S l\ M P L E  P R O G R A M 0 0 3 7 
0 1 0  A B C O E F GH I J K L M N O P Q R S T U V W X Y l 0 1 2 3 4 5 6 7 8 9  1 40 1 / 1 44 0 / 1 4 6 0  S A M PL E  P R OG R A M  0 0 3 8 

0 1 1  A B C O E F GH I J K l MN O P QR S T U V W X Y Z 0 1 2 3 4 5 6 7 8 9  1 40 1 / 1 440 1 1 4 6 0  S A M P L E  PR OG RA M 0 0 3 9  
0 1 2 A B C O E F GH I J K L M N O P Q R S T U V W X Y Z 0 1 23 4 5 6 7 8 9  1 4 0 1 / 1 440 1 1 4 6 0  S A M PL E  P R OG R-A M 0 0 4 0  
0 1 3 A B C OE F GH I J K L M NO P Q R S T U V W X Y l 0 1 2 34 5 6 7 8 9  1 40 1 1 1 44 0 / 1 4 6 0  S A M PL E:  P R OG RAM 0 0 4 1 
0 1 4  A B C O E F GH I J K l M N O P Q R S T U V W X Y Z 0 1 2 3 4 5 6 7 8 9  1 40 1 / 1 4 40 / 14 6 0  SA M P L E  P R OG R A M  0 04 2  

0 1 5  A B C OE F GH I J K l M N O P Q R S T U V W X Y Z 0 1 2 3 45 6 7 8 9  1 40 1 1 1 4 40 / 1 4 6 0  SA M PL E  PR OG R A M 0 04 3 
0 1 6  A BC OE F GH I J Kl M N O P Q R S T U V W X Y l O  1 2 3 4 5 6  78 9 1 40 1 / 1 44 0 / 1 4 6 0  S A M P L E PR OG R A M 0 04 4  
0 1 7  A BC O E F GH I J K L M N O P O R S T U V W X Y l 0 1 2 3 4 5 6 7 8 9  1 40 1 / 1 44 0 / 1 4 6 0  S A M PL E  P R OG R A M  0 0 4 5  

0 1 8  A B C O EF GH I J K L M N O P O R S TU V W X Y l 0 1 2 3 4 5 6 7 8 9  1 40 1 / 1 4 40 / 1 4 6 0  S A M P L E  P � OG R AM 0 0 4 6  

0 1 9  A B C D E F GH I J K L M N O P QR S T U V W X Y Z 0 1 2 3 4 5 6 7 8 9  1 4 0 1 1 1 440 / 1 4 60 S A M Pl E  P R OG R A M  0 04 7  

0 2 0  A B C D E F GH I J K L M N O P QR S T U V W X Y Z 0 1 2 3 4 5 6 7 8 9  1 4 0 l / 1 4 4 0 / 1 46 0  S A M P L E  P R OG R A M 0 0 4 8 

• Figure 49 . SYSLST OUtput for Emulator Sample Prob lem ( IBM Model 2 0 4 0) 
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Appendix A. IPL Control and ASSGN Statements for 
System Generation 

The f ormats for the ADD and SET statements are g iven in this section . 
T he se s tatements a re used at IPL time. I f  standard phys ica l unit 
description and assignments are made when ass embling the supervisor and 
these corres pond to t he conf iguration used when the system was 
gener ated , no ADD or ASSGN statements are requi red during subsequent IPL 
proce dures . The SET stat ement is always required . 

ADD ( ADD A DbVICE) 

r---- -----------�-------- ----------------------------------, 
I Opera tion I Opera nd I 
t---------------+------------------------------------------� 

I ADD 1 X ' cuu • [ ( k) ] ,, devicetype [ , X ' ss ' l  I 
L ---- -----------�------------------- ----------------------J 

Th e ent ries in the operand fiel d  represent the following : 

X • cuu • 

Chann el and unit numbers . 

Speci fy s if the device i s  to be switchable ( the dev ice is phys icall y 
attached to two adjacent channel s ) . The des ignated channe l i s  the lower 
o f  the two channe ls . If the device i s  not switchabl e ,  K=0 -2 5 4 . T his 
i ndicate s  the priority on the channel of the device,, w it h  0 the highest 
prier ity.  

devic etype 

Actua l device ( 2 311, 2 40 0T 9 , 1 4 4 3 ,  etc ) . See Figure 5 . 

D evic e  specifica ti ons : If a bsent f or 7 - or 9 -t rack tapes , X ' 9 0 '  or 
X ' CO'  is assumed . ( S ee ASSGN statement for the proper entries. ) 

The device specif icati ons f or an IBM 2 7 02 Transmi ss ion Control Un it 
a re :  

x • oo • for SADO 
X' Ol ' f or SAD1 

X ' 0 2 '  for SAD2 
X '  0 3 ' for SAD 3 

The d evice s pecificat ion for a 1 05 3  attached to a 2 8 4 8 i s :  X ' Ol ' . 

If t he device type is omitted for a 2 7 0 2  Tran smission Control Uni t ,  
x • o o •  i s  a ssumed . 
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SET ( SET THE DATE) 

r---- -----------T------------------------------------------, 
I Operation I Operand 1 
·---- -----------+------------------------------------------i 

I S ET  I DATE= mm/dd/yy [ ,  CLOCK=hh /mm/ss ]  1 I I dd/rnmlyy I 
L---- -----------�------- ----------------------------------J 

Sel ect one of the formats f or the date.  Replace � with the month, dd 
with the day ,  r:J. with the year. The f ormat s elect ed must concur with 
the o ption selected at system gene rati on. systems delivered by IBM use 
the mml dd/yy format . 

If the Timer Feature was speci f i ed duri ng supervisor generation , 
i nclude C LOCK=hh/mm/ss where hh is hours , mm is minut es , and ss is 
s econ ds . 

ASSGN ( ASSIGN LOGI CAL NAME ) 

The ASS GN command assi gns a logical input/output uni t to a physi ca l 
devic e. 
r---- -----------T--------------------------------- ---------, 
I Operation I Opera nd I 
·---------------+------------------------------------------f 

I A SSGN I SYSnnn, X '  cuu' ., x •  ss ' 1 
I I � ALT I 
L--- -----------L------------------------------------------J 

The entries i n  the operand field represent the following : 

SYSnnn 

The s ymboli c  unit name . It may be one of the following : 

S YSRDR 
S YSIPT 
S YSPCH 

SYSLST 
SYSLOG 
SYSLNK 

SYSIN 
SYSOUT 
SYSO O O - SYS 2 21 

Indicat es the hexadecimal channel ( c ) and unit ( uu )  numbe r .  C= O f or the 
multipl exor channe l.. C=l -6 f or se lector channel s 1 -6 . 
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X '  s s '  

Devic e s peci ficat ions for 7- an d 9 - track tape are : 

Bytes Trans-
Per late Convert 

ss  Inch Pa rity Feature Feature 
- - - -- - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - -

1 0  2 0 0  odd off on 
2 0  20 0 even off  off  
2 8  2 0 0  even on of f 
3 0  20 0 odd o f f  o f f  
3 8  20 0 odd on of f 
5 0  55 6 odd of f  on 
6 0  55 6 even off  o ff 
6 R  55 6 even on of f 
7 0  55 6 odd off  o f f  
7 8  55 6 odd on off 
9 0  8 0 0 odd off  on 
A O  8 0 0  even of f off 
A8 8 0 0  ev en on o f f  
BO 8 0 0  odd of f  of f  
B 8  8 0 0  odd on off 
co 80 0 9-t ra ck s ingl e dens ity 
c o  16 00  9 -tra c k  d ua l de nsity 
C8 80 0 9-track dual dens ity 
c o  16 0 0  9 -track sing le de nsity 

ALT 

Al terna te tape uni t i s  to be used when the capacity of the original 
ass ig nment is reached.  
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Appendix B. IOCS Modules for COBOL, 
RPG and PL/I 

This appendi x li sts the preassembled IOCS modules us ed by COBOL , PLI I ,  
and RPG object programs . No IOCS modules are required by FORTRAN . For 
ass embl er language programs., the user can prea ssemble I OCS modules as 
descr ibed in the S upervisor and Input/Output Macros publ ication 
refer enced on the cover of thi s  pub li cation. The fol lowing preassembl ed 
modul es  for COBOL, PL/I,  and RPG can be used by any other program 
whenever applicable. Each module name begins with a 3- character . pre f ix 
and c ons ists of a 5- character f iel d  corresponding to the option 
permi tted in generation of the module . 

CDMOD name = I JCabcde 

a = F i f  RECFORM=FIXUNB ( always for INPUT CMBND file s )  
= V if RECFORM=VARUNB 
= U i f  RECFORM=UNDEF 

b = A if CTLCHR=ASA is s pecified < not speci f i ed in C MBND )  
= Y i f  CTLCHR=YES i s  spec ified 
= C i f  CONTROL=YES is s pecif ied 
= Z if neither CTLCHR nor CONTROL i s  s peci f i ed 

c = I i f  TYPEFLE=INPUT 
= 0 if TYPEFLE--OUTPUT 
= C i f  TYPEFI.E=C�.BND 

d = 
= 

z 
w 

i f  neither WORKA nor IOAREA2 is specifi ed 
if  WORKA=YES i s  specified 

= I i f  IOAREA2=YES 
= B if  both WORKA and IOAREA2 a re s pecified 

For C MBND files : 
If WORKA=YES is specifi ed ,  d = w 
I f  WORKA=YES i s not specified., d = z 

e = 0 i f  DEVICE= 2 5 40 
= 1 if  DEVI CE=14 42 
= 2 i f  DEVICE=25 2 0  
= 3 if  DEVICE= 2 5 01 
= 4 i f  DEVICE=2 5 4 0  and CRDERR is s pecif ied 
= 5 i f  DEVICE= 2 5 20 and CRDERR is spec if ied 
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COBOL 

IJCFZI Z O *  
IJC� IZ l *  
I JCFZ I Z 2* 
IJCFZ IZ 3 * *  
IJCFZ II O* * 
IJCFZ IIl * *  
IJC� II2* *  
IJCFZII 3 * *  
IJCFAOIO 
IJCFAOi l *  
IJCFAOI 2 *  
IJCFAOI 4* 
IJCF:AOIS 
IJCFAOZ O 
IJCFAOZ l *  
IJCFAOZ 2* 
IJCFAOZ4 *  
IJCF:AOZ S 
IJCFZOi l* 
IJC� OI2 *  
IJCFZ OI 4* 
IJCFZOIS 
IJCFZ OZ l* 
IJCFZOZ2 *  
IJCFZ OZ 4* 
IJCFZOZS 

IJCFCCZ O  
IJCFCCZ l  
I JCFCCZ2 
IJCFC IZ O 
IJCFCI Zl 
IJCFCIZ 2 
IJCFYOIO 
I JCFYOil * * *  
IJCFYO I 2* * *  
IJCFYOZO 
IJCFYO Zl * * *  
I JCFYOZ 2 * * *  
IJCFZ IIO**  
IJCFZIIl** 
I JCFZII 2**  
IJCFZII 3** 
I JCFZI Z 3 * *  

PL/I 

IJCFAOil* 
IJCFAOI 2* 
IJCFAOI4 * 
IJCFAOZ l* 
IJCFAOZ2 * 
IJCFAOZ 4* 
IJCFYOil * * *  
IJCFYOI2* **  
IJCFYOI 4 
IJCFYOZ l * ** 
IJCFYOZ2* ** 
IJCFYOZ4 
IJCF'ZII 0* * 
IJCF' ZII l * *  
IJCFZ II2* *  
IJCF ZII 3 * *  
IJCFZ IZO *  
IJCF ZI Zl* 
IJCFZ IZ 2 * 
IJCFZI Z3**  
IJCFZOil * 
IJCFZOI 2* 
IJCF ZOI 4 *  
IJCFZOZl* 
IJCFZO Z 2 *  
IJCFZ OZ 4 *  

* oomrnon to COBOL and PL/I 
* * corrmon to COBOL , RPG ,  and PL/I 

* * * oomrnon to RPG and PL/I 

PRMOO name = IJDabcde 

a = F i f  RECFORN=FIXUNB 
= v i f  RECFORM=VARU NB 
= u i f  RECFORM=UNDEF 

b = A i f  CTLCHR=ASA is speci fied 
= y i f  CTLCHR=YES i s  specif i ed 
= c i f  CONTROL=YES is s pecif ied 
= z i f  neither CTLCHR nor CONTROL is s peci f ied 

c = p i f  P.KINTOV=YES i s  s peci f i ed 
= z i f  PRI NTOV=YES is not specif ied 

d = I i f  IOAREA2=YES is s pecif ied 
= z i f  I OAREA2 =YES i s  not s pe ci f i ed 

e = w i f  WORKA=YES is specif ied 
= z if WORKA=YES i s  not specif i ed 
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COBOL RPG PL/I 

I.JDFAPI Z I JDFYPZW IJDFAZI Z 
IJDFAPZ Z  I.JDFYPZ Z IJDFAZ Z Z  
IJDFZ PI Z* IJDFY Z Z Z  
I.JDFZP Z Z *  IJDFYZ IZ 

IJDF ZP Z Z *  
IJDFZ PIZ * 

* comir<>n t o  COBOL and PL/ I 

MTMOD name = IJFabcde 

a = F i f  RECFORM=FIXUNB ( or FIX BLK ) 
= V i f  RECFORM=VARUNB ( or VARBLK ) 
= U i f  RECFORI-FUNDEF 

b = B i f  READ= BACK is specif ied 
= z i f  READ= FORWARD or i s  not s peci f i ed 

c = c i f  CKPTREC=YES is spec if ied 
= z i f  CKPTREC=YES is not specif ied 

d = W  if WORKA=YES i s  specified 
= z i f  WORKA=YES is not specified 

e = z a lways 

COBOL 

IJFUBCZ Z 
I JFVB C Z Z  
IJFFB CZ Z  
I JF VB CW Z  

SDMODxx 

a = F i f  
= v i f  
= u i f  

b = u i f  
= I i f  
= 0 i f  

c = E if 
= z i f  

d = T i f  
= z i f  

e = c i f  
= z i f  

RPG 

IJFVZCWZ 
I JFFZC Z Z  

PL/I 

IJFFB Z Z Z  
IJFFZ Z Z Z  
I JFVZ Z Z Z  
IJFU BZ Z Z  
IJFU Z Z Z Z  

name = IJGabcde 

records are f ixed unblock ed or 
records a re variable unblocked 
r ecords are undef i ned 

f ile i s  a n  update f i le 
file is an input f il e  
f ile is  an output f i le 

ERROPT=YES i s  specifi ed 
ERROPT=YES is not specified 

TRUNCS=YES i s  specified 
TRUNC5=YES is not specified 

CONTRO L= YES is specified 
CONTROL=YES i s  not s peci f i ed 

f ixed blocked 
or varia ble bloc ked 
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COBOL 

IJGFI ET Z *  
IJGFIZZ Z* * 
IJGFO ZZ Z* *  
IJGIDZZ Z * * 
IJGUIE Z Z* 
IJGUI ZZ Z 
IJGOOZZ Z 
I JGUU ZZZ 
IJGVI EZ Z* 
IJGVI ZZZ** 
IJGVO ZZ Z ** 
IJGW ZZZ* *  

I JGFI ZZZ**  
IJGFO ZZZ** 
I JGFUZZZ** 
IJGVIZZZ** 
I JGVOZZZ** 
IJGVUZZZ**  

* conmon to COBOL and PL/I 
• • conmon to COBOL and RPG 

I SMOO name = I JHabcde 

PL/I 

IJGFIErZ * 
IJGFIE Z Z  
IJGZ IEZZ 
IJGFOE ZZ 
IJGFUEZZ 
IJGUIEZZ* 
IJGUOE Z Z  
IJGUUEZZ 
IJGVIE ZZ* 
IJGVOEZZ 
IJGVUEZ Z  

a = A  i f  RECFORM=BOI'H and IOROUT s peci fies ADD or ADDRTR 
= B i f  RECFORM=FIXBLK and IOROUT spec if ies ADD or ADDRTR 
= u if RECFORM=FIXUNB and IOROUT s peci f i es ADD or ADDRT R 
= z i f  IOROUT specifies LOAD or RETRVE 

b =  L i f  I OROUT=LOAD 
= I i f  IOROUT=ADD 
= R i f  I OROUT=RETRVE 
= A i f  IOROUT=ADDRTR 

c = R i f  TYPEFLE=RANDOM is specified 
= s i f  TYPEFLE=S.t;QNTL i s  specified 
= B i f  TYPEFLE=RANSEQ is specified 
= z i f  TYPEFLE i s  not s pecifi ed 

d = c i f  CORINDX=YES i s  s pecified 
= z i f  CORI NDX is not s pecifi ed 

e = p if CORDATA:YES i s  s pecifi ed 
= z i f  CORDATA is not s pecif ied 
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COBOL RPG PL/I 

IJHAABZ Z IJHZLZZZ** IJHAARCP* * *  
IJHAARCP* * *  IJHZRBZZ** IJHAARCZ***  
IJHAARCZ* * *  IJHZRRZZ* *  IJHAAR ZP * * *  
IJHAARZP * * *  IJHZRSZZ** IJHAARZZ***  
IJHAARZ Z * * *  IJHBARCP* * *  
IJHAASZ Z IJHBARC Z* * *  
IJHAI ZZZ IJHBARZ P * * *  
IJHBABZ Z IJHBARZZ * * *  
IJHBA.RCP*** IJHUARC P * * *  
IJHBARC Z * * *  IJHUARCZ ***  
IJHBARZ P* * * IJHUARZP * * *  
IJHBA.RZ Z* ** IJHUARZZ***  
IJHBASZ Z IJHZLZZZ**  
IJHBI ZZZ IJHZ RRCZ * * *  
IJHUABZ Z IJHZRRZZ** 
IJHtARCP* * *  IJHZRSZZ** 
IJHUARC Z * * * 
IJHUA.RZP* * *  
IJHtARZ Z * * *  
IJHUASZ Z 
IJHtn ZZZ 
IJHZL ZZ Z* *  
IJH ZRB Z Z* 
IJHZRRCZ * * *  
IJH ZRRZ Z* * 
IJHZR SZ Z * *  

*comnon to COBOL and RPG 
** common to COBOL , RPG,, a nd PL/I 

* * *coromon to COBOL and PL/I 
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D.AMOD narr:e = I J i a t cd e  

a = F i f  R ECFORM=F IXUNB 

= B i f  RECFOR �=U NDEF ( ha nd les bot h UNDEF and F IXUN B )  

b = A i f  .AFTER=YES is s p e c i f ied 
= z i f  A:F'TER 

c = I i f  IDLOC 
= z i f  IDLOC 

d z a l wa ys 

e = z a lways 

C OB OL 

IJ I EA IZ Z 

I JI BA Z Z Z  

IJ I EZ  IZ Z 

I JI B Z Z Z Z* *  

IJ I FA I Z Z 

I J I FA Z Z Z *  

IJIF Z I Z Z  

IJ I FZ Z Z Z *  

i s  not spe ci f i ed 

is sp ec if i e d 
i s  not s pe ci f i e d  

PL/ 1 

IJ I B Z Z Z Z * *  IJIFA Z Z Z* 

IJ I FZ Z Z Z *  

* comrro n t o  CO BOL a nd PL/ I 

* * common to COBOL a nd RPG 
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Name li st for MTMOD Work Fi le Type Modu les ( TYPEFLE=WORK ) . 

MTM<D name = I JFWa:tcd 

a = E i f  ERROPT=YES i s  
= z i f  ERR OPT is not 

b = N i f  NOTEPNT=YES is 
z i f  NOTEPN'I-=YES i s  

= s i f  NOTE PNT=PCI NTS 

c = z always 

d = Z a lwa ys 

System I /O Modules 

For MTMOD : 

IJFWEZZ Z 
I JFWZ NZ Z 
IJFWZ ZZ Z 

specif i ed 
specified 

specif ied 
not s peci f i ed 
i s  specif ied 

Name List for SDMOD Work F il e  Type Modul e s  

SDMOD W name = I JGWabcd 

a = E i f  ERROPI'=YES 
= z i f  ERROPT i s  not specif i e d  

b = R i f  NOTEPNT=POINTRW is specif ied 
= N i f  NOTEPNT=YES 
= z i f  NOTEPNT is 

c = z a lways 

d = z always 

System I /O Module s 

I JGWE ZZU 
IJGw""E ZZ Z  
IJGWZ NZ Z 
I JGWZRZ Z 

i s  s pecif i ed 
not s pecified 
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DIMOD name = I JJabcde 

a = F for f i xed unbloc ked record f ormat 

b = c for ASA and S ystem/ 3 6 0  c ontrol charact e r  s upport for prin t er s  and 
punches 

c = B i f  an output f i le 
= I i f  an input file 

d = I i f  I OAREA2=YES is 
= z i f  IOAREA2=YES is 

e = D for DOS DIMOD 

COBOL RPG 

i s  s peci fi ed ( proce s s e s  
is specif ied 

s pe ci f i ed 
not specified 

PL/I 

IJJFCBID 
IJJFCB ZD 
IJJFCIID 
IJJFCIZD 
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Appendix C. IBM System Components 
Identification 

C ore Image Phases 

All p rogram phas e names in the core image l ibrary are composed of two 
four- character parts . The f i rst f our charact ers uniqu ely i dent i fy t he 
program. The next four characters identify t he phas e of the prog ram . 
T he f ir st pha se of a prog ram to be executed f rom the core image library 
( cata loged on SYSRES ) must be ident ica l t o  the n ame s pecif ied in the // 

EXEC oo ntr ol statement . For RPG , the f ir st 4 characters of the phas e 
names are RPG1 , a lthough the proces s or is i nv oked �� 

// EXEC RPG .. 

Al l I BM- supplied phase name s  begi n  with an al phabet ic character 
(A- Z) . Three clas s es o f  programs are except ions : 

1.. Transient routines . Type A t rans ient routi nes ( devi ce error 
rout i ne s )  have th e pref ix $ $A .. C $  i s  an alphabetic character i n  
System/3 6 0 . ) Type B transient routi nes ( OP EN ,  CLOSE ,  CHKPT., etc )  
have the pref ix $ $B .  

D evic e Error Routi ne s a nd OPEN/CLOSE Phas es f or Di sk Operatin g s ystem 

$ $ ANERAE 
$ $ANE RRA 
$ $ANERRB 
$ $ANE RRC 
$ $ANERRD 
$ $ANERRE 
$ $ANERRF 
$ $ ANERRG 
$ $ANE RRH 
$ $ ANERR I 
$ $ANE RRJ 
$ $ANERRK 
$ $ANE RR I.  
$ $ANERRM 
$ $ANE RRN 
$ $ANERRO 
$ $ ANERRP 
$ $ANE RRQ 
$ $ ANERRR 
$ $ANE RRS 
$ $ANERRT 
$ $ANE RRU 
$ $ANERRV 
$ $ANE RRW 
$ $ANE RRX 
$ $ANERRY 
$ $ANE RR Z  
$ $ ANERRO 
$ $ANE RR1 
$ $ANERR6 
$ $ANERR7 
$ $ANERR8 
$ $ANE RR 9  

$ $ BAT ST1 
$ $BAT ST3 
$ $ BATTNA 

Mes sage Writer 
Error recovery monit or 
Error r ecovery monitor 
Error recovery monitor 
Tape- error r ecovery 
Ta pe -error recovery 
Tape- error recovery 
Data ce l l  ( 2 3 21) -error recovery 
Data cell error r ecovery 
Data cel l  ( 2 3 21) - error recover y 
Da ta ce l l  ( 2 3 2 1 ) -error recovery 
Dat a  cell ( 2 3 2 1 ) - error recovery 
Ta pe -error recovery 
Mess age wr iter 
Me ssage write r 
Att ent ion routin e 
Ivle s sage writer 
Message wr iter 
Message wri ter 
System c ontrol 
1 4 1 2/ 1 4 1 9  error r ecover y 
Unit record e rror recovery 
Unit record error r ecovery 
1 4 1 9 D  e rror recovery 
Paper tape error recovery 
Phys ica l attenti on routine 
Phys ical attent ion rout ine 
Physi cal attention rout ine 
�odif y  communi cati on regi on 
2 4 9 5  Tape Cartridge Reader Error Recovery Phas e 
2 4 9 5  Tape Cartridge Reader 
2 4 9 5  Tape Cartridge Reader 
Optica l character reader-error recovery pro cedur e 

Autote st ( 2 3 1 1  only) 
Autot est ( 2 3 1 1  onl y )  
Supe rvi sor- program terminator 
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$ $ BAT TN B  
$ $BATTNC 
$ $BATTN D  
$ $BATTNE 
$ $BAT TN F  
$ $BAT TNG 
$ $BATTNH 
$ $ BM' TN I  
$ $BATTNJ 
$ $ BAT TNK 
$ $BATTN L  
$ $BAT TNM 
$ $BATTNN 
$ $BATTNO 
$ $BAT TNP 
$ $BCB LIS 
$ $ BCBLOP 
$ $BCB ODA 
$ $ BCBUSR 
$ $BCB USW 
$ $BCC PT 1  
$ $BCE OV1 
$ $BCHKPD 
$ $BCHKPE 
$ $BCH I<PF 
$ $ BCHKPT 
$ $BCH I<P 2 
$ $ BCI SO A  
$ $BCLOSE 
$ $BCLOS P  
$ $BCLOS 2 
$ $ BCMR0 1 
$ $BCMT0 1 

$ $BCMT0 2 
$ $BCMT 0 3 

$ $BCMT 0 4  

$ $ BCMT0 5 
$ $ BCMT 0 6  
$ $ BCMT 0 7  
$ $BCI'C 0 1 
$ $BDR STR 
$ $ BW MP  
$ $BDUMPB 
$ $ BW MP D  
$ $BEN DFF 
$ $ BENDF L 
$ $BEDJ 
$ $BEOJ1 
$ $BEOJ2 
$ $ BEOJ3 
$ $BEOJ4 
$ $ BEDJ5 
$$BERRTN 
$ $BFI'PRT 
$ $BHD RC I<  
$ $B IL SVC 
$ $B INDEX 
$ $B X OPT I $ $ BLEPRT 
$ $BLI STV 
$ $B LO PE N  
$ $ BLS T IO 
$ $B MMR2 0 
$ $BMS GWR 
$ $B MU 1 0 0  

Supe rvi sor-program termina tor 
Supervisor-initi ator 
Superv isor-nonres ident attention routi ne 
s upe rvi sor-nonre s i dent att ent i on rout ine 
Superv isor-nonr es ident attention routi ne 
Supe rvi s or-nonre s i dent att ent i on rout ine 
Supervisor-nonres iden t  attention rout i ne 
Supe rvi s or-f oreg round i ni ti ato r 
S upervisor-fo r eground init iator 
supe rvi sor- f oreg round ini tia to r  
Supe rvi s or-f oreg round i niti ator 
supervisor- for egro und initia tor 
supe rvi s or-nonres i dent atte nt i on 
Superv isor-nonres ident atten tion 
Supervi s or-nonres ident att ent i on 
COBOL 
COBOL 
COBOL 
COBOL 
COBOL 
DTFCP t ap e  open 
Monitor-EOV/EOF 
Disk- checkpo int 
Di s k-chec kpoi nt 
Disk- checkpo int 
Tape -che ckpoi nt 
Tape-checkpoint 
ISFMS - CLOSE 
Close moni tor 
Punch f il e  clo se 
Close 
Magnet.ic Character Reader-close 
Ta pe EOF/EOV i nput-f orward 
Tape CLOSE- al ternat e switching 
Ta pe CLO SE i nput- backward 
Tape EOV output-f orward 
Tape CLO SE 
Tape CLOSE-workf i les 
Tape- alt ernate switching 
CLO SE routi ne --BTAM 
Disk r estart pha s e  
supe rvi s or - prog ram t erminator 
S upervisor- program t erminat or 
supe rvi sor- program terminator 
ISFMS- ENDFL ( Load pha se 2 )  
IS FMS-ENDFL ( Load phas e 1 )  
Sup erv isor-progr am terminator 
supe rvi s or - prog ram terminat or 
Supervisor-program terminator 
supe rvi s or-prog ram terminator 
Supervisor -program t erminat or 
supe rvi sor-program terminator 
CPMOD-e rror recovery 
Error t hreshold messa ge 
Termi na l tes t  request vali dat i on and compar ison 
superv is or- program terminator 
Cyli nde r  i ndex in core ( I SF MS )  
Jo b control- OPEN TAPE rout in e  
Line error print routine 
Li s t  VTOC 
OPEN rout ine 
System control 
Magneti c  Cha racter Reade r  M es s age 
Tape open/cl o s e  
MPS uti lit y  
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$ $BMU2 0 0  
$ $ BMU 3 0 0  
$ $ BCOP 1 2  
$ $BOCPM1 
$ $ BOCPM2 
$ $BOCPT1 
$ $BOCPT2 
$ $B OCPT 3  
$ $ BOCP 0 1  
$ $BOCP 0 2  
$ $ BOCP 1 1  
$ $BOCP 1 2  
$ $B OO AC L  
$ $BODAI 1 
$ $B OOAI N 
$ $BODA01 
$ $ BODA0 2  
$ $BOOA0 3  
$ $ BODA0 4  
$ $BOOAU1 
$ $BODQUE 
$ $BOO SPV 
$ $BOD SP'W 
$ $B OF LPT 
$ $BOI S0 1  
$ $ BOI S 0 2  
$ $BOI S0 3  
$ $ BOI SO 4 
$ $BOI S0 5  
$ $BOI S0 6 
$ $BOI S0 7  
$ $BOI S0 8 
$ $B OI S 0 9  
$ $ BOI S 1 0  
$ $BOMR0 1 
$ $ BG1SG1 
$ $BOM SG 2  
$ $ BG1SG3 
$ $BOMSG 4 
$ $BCMSG5 
$ $BOMSG 6 
$ $BOMTO M 
$ $ BG1T OW 
$ $B OMT0 1 
$ $ Ba-1T0 2 
$ $BONT0 3  
$ $BG1T0 4 
$ $B C�1T O S  
$ $B�T0 6  
$ $BOOR01 
$ $BOP EN 
$ $ BOP EN C  
$ $BOPENR 
$ $ BOP EN 2  
$ $B OP IG N 
$ $BOPNLB 

$ $BOPNR2 
$ $BORTV1 
$ $ BORTV 2 
$ $BOSDC 1 
$ $ BOS DC 2  
$ $BOSDI 1 
$ $BOS DI 2  
$ $BOSDI 3 

MPS uti l i ty 
MPS uti l i ty 
DTFCP-OPEN 
Mes s age wri ter 
Mess age wri te r 
Open DTFCP or DTFDI 
Open-Output tape 
Open- Output tape 
Open-Disk l abels 
Open-Tape 
OPEN - IBM P roces sor Programs 
OPEN - IBM P roces s or P rograms 
Close Routi ne -DA 
O p en input-DA 
Di rect a ccess i nput-OPE N ( I nput ) 
Direct access- OPEN OUTPUT Pha se 1 
Di rect access -OPEN OUTPUT Phas e  2 
Direct access OPEN-OUTPOT Phas e 3 
Di rect access OPEN- OUTPUT Pha se 4 
D irect access -OPEN (us e r) 
Dequ eu e  J IB • s 
Di s k  VTOC di s p lay routi ne 
Disk VTOC display routine 
DASD f i le protect 
ISFMS - OPEN I/0 Pha s e  1 
ISFMS - OPEN I/0 Pha se 2 
IS FMS - OPEN I/0 Pha s e  3 
I SFMS - OPEN I/0 Phas e 4 
I S FMS - QPEN I/0 Phas e 5 
ISFMS - OPEN I/0 Pha s e  6 
I SFMS - OPEN I/0 Phas e 7 
ISF MS  - OPEN I /0 Pha s e  8 
Index s equent i a l  independent ove r f low area integrity 
I S FMS - OPEN 
Magn et ic Character Reader-open 
Message non-abort types 
�essage wr iter - abort ty pes 
Mes s ag e  wr iter 
Me ssage write r 
Mess age wr iter 
�e s sage write r 
Tape open mes sage 
Ta pe o pe n  me s sage 
Tape OPEN input- forward-standard labe ls 
Ta pe OPEN i nput- backward- standard labe ls 
Tape OPEN output f orward-st andard label 
Tap e OPEN output- standard labels 
Ta pe OPEN I/O-f orwa rd/ backwa rd Non- st andard/unl a bel ed 
Tape OPEN work f il es 
Opti ca l  character reade r- OPEN 
Open mon itor 
OPENC 
Relo cation Phas e 1 
Open monitor 
COBOL-open 
Locates · sour ce statement l ibra ry . Directory a ls o  
loca te s source statement li brary ( for Ass embl er an d 
COBO L )  
Re locati on Phase 2 
ISFMS Open 
ISFMS O pe n  
S equent ial disk I/0 - CLOSE 
Se que ntia l di sk- clo se 
Seque ntia l  di s k  i nput - OPEN 
Sequ ent ial disk input - OPE N 
Sequentia l di s k  i nput - OPEN 
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$ $ BOS 00 1  
$ $BOSD0 2 
$ $BOSD03 
$ $ BOS 00 4  
$ $B OSD05 
$ $B OSD06 
$ $ BOS 007 
$ $BOSD08 
$ $BOS � 1 
$ $B OSDW2 
$ $BOS DW3 
$ $ BOS D0 0  
$ $BOSD0 1 
$ $ BOS IGN 
$ $BOTC 0 1  
$ $BOU R0 1  
$ $BOVDMP 
$ $BPC HK 
$ $BPDUMP 
$ $ BPLOS E 
$ $BPSW 
$ $ BRMSG1 
$ $BRMSG 2 
$ $BRSTRB 
$ $BRSTRT 
$ $BRS TR 2  
$ $B RS TR 3  
$ $BRSTR4 
$ $ BSETFF 
$ $B SE TFG I $ $BSETFH 
$ $ BSETFL 
$ $ B SE TL 
$ $BSO PEN 
$ $B SYSWR 
$ $BTCNCL 
$ $BTE RM 
$ $BW.IEBG 
$ $B T1 03 0 
$ $ BT1 0 5 0  
$ $BT1 06 0  
$ $BT2 26 0 
$ $BT2 74 0  
$ $BT2 8 4 8  

I $ $B ZCE0 1  
$ $B ZTIME 

S equent ial disk output Pha se 1 - OPEN 
Sequentia l  di s k  out put Phas e 2 - OPEN 
S equent ial disk OPEN output Phas e 3 
Sequentia l di sk output Phase 4 - OPEN 
S equent ial dis k out put Phas e 5 - OPEN 
S equent ial dis k open - Phas e 6 
Sequ ent ial disk o utput - OPE N 
sequentia l  di s k  output - OPEN 
S equent ial disk work f il e s  Pha se 1 - OPEN 
Sequentia l  di s k  workfi les Phas e 2 - OPEN 
S equ ent ial work f il e  Pha se 3 - OPEN 
Sequentia l di s k  OPEN - out pu t Pha s e  0 
S equ ent ial d is k  OPEN - output Pha s e  1 
COBOL- O pe n  
OPEN routine 
Unit record-OPEN routine 
Di sk VTOC dump 
Supervisor - pro gram termina tor 
Supe rvi s or - program t e rminator 
PL/I OPEN/CLO SE 
S upervisor - pro gram terminator 
Mes sage writer CHKPT-RSTRT 
CHECKPOINT -RESTART mess age writer 
Tape R estart 
RESTART me ssage writer - Phas e 2 
Tape and DASD ver ify for re sta rt 
DASD ve rif y f or restart 
Tape Repos ition 
ISFMS load Pha se 2 of SETF L 
ISFMS load Phas e 3 of SETFL 
ISFMS load Phas e 4 of SETFL 
ISFMS load Phase 1 of SETFL 
IS MOD - SETL 
OLTEP OPEN 
Supe rvi s or-nonresid ent attent i on 
Can cel routine 
Supervi s or - program terminator 
Terminal t est r equest - IBM 10 30 Ma nua l Entry and Badge Reader 
Terminal t est modu le - IBM 10 3 0  
Te rminal t est modul e - IBM 1 05 0  
Termi na l test modu le - IBM 1 0 6 0  
Terminal test modul e - I B M  2 2 6 0  
Termina l test module - IBM 27 4 0  
Terminal t est modul e - IBM 2 8 4 8  
CE Serviceabi lity Programs 
OLTEP 
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2 .  Job control a nd li nkage edi tor a re preferred co r e  irra ge library 
routines and tegin with a dol lar s ig n  ( $ ) f ol lowed by an alphabet ic 
cha ract e r .  

Job C ontrol and Li nkage Editor Routi nes f or D is k  Operat ing_§y�tem 

$JOBC TLA 
$ JO ECTLD 
$JOBC TLF 
$JOECTLG 
$ JOBC TLJ 
$JO ECTLK 

$LNI<EDT 
$ LNKEDTA 
$LNI<EDTC 
$ LNKEOI' O  
$LNI<EDT 2  

$ LNI<EDT4 
$LNKEDT 6  
$ LNI<EDT 8 
$ MAINEOJ 

Jot control program 
Job control prog ram 
Jo t control progra m  
J o t  control pro gram 
Job control prog ram 
J o t  control program 

linkage editor - in itial i ze /overhead - Pha se 1 
Li nkage editor - pass 2 proces sor Phas e 7 
Linkage editor - catalog process or Phase 8 
Li nkage editor 1 2- 2- 9  proce s so r  (ESD Only) Phase 2 
linkage editor 1 2 - 2 - 9  process or ( other than E SD )  
P has e 3 
Li nkage edi tor - cont rol card proces sor P ha s e  4 
Linkage editor - control ca rd proc e s sor Phas e  5 
Li nkage editor - MAP proces s or Phas e 6 
Library routi ne u pdat e prog ram 

3 .  The names o f  the supervisor an d IPL prog rams a re $ $A$ SUPx and 
$$ A$ IPLx . An a dditiona l  character ( x) i s  used to di sti ng uish 
phases o f  the se prog rams . 

Supervis or and IP L P rograms for D isk Operating System 

$ I PLRT2 

$ $ A$S UP 1  

IPL P rog ram 

supe rvi sor control program 
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Relocatable Module Identification 

I 

Note: All compone nts of the DO S Re locat a ble Li brary are l isted her e . 
For each component t hat has module and phase na mes li �ted 
a long side each othe r ,  a one -to-one relati onship between the 
modules and phases is not necess a ri ly int ende d or impl ied . 

Li nkage Edit 
Modu l e  P has e Control De le te 

ComEQnent Name Na me  Statements Stat em ents 

CONTROL PROGRAM DELETR IJB . ALL 

Job C ont rol I JBJC $JOBCI'L.A INCLUD.E IJ BJC 
IJBJCl $JOBCTLD // E XEC LNKEDT 
I JBJC2 $JOBCI'LF 
IJ BJC3 $JOBCTLG 
I JBJC4 $JOBCTLJ 
IJ BJ C 5  $JOBCTLK 
IJBJC6 

IPL IJB IPL $ IPLRT2 INC LUDE I JB I P L  
I JBI PL3 // EX EC LNKEDT 

Linka ge I JBLE INCLUDE IJ BLE 
Edi to r  IJ BLEl $LNKEDT // EXEC LNKEDT 

I JBLBI $ LNKEDTO 
$ LNKEDT 2 
$ LNKEDT4 
$LNKEDT6 
$ LNKEDT 8  
$LNKEDTA 
$LNKEDTC 

Stand ard IJ BDUMPS INC LUDE IJ BDUMPS 
System I JBDMPS $ $ BDUMP // EXEC LNKEDT 
DUDlJ;: IJBDMPBS $ $BDUMPB 

IJ BDMPDS $$BDUMPD 
I JBDMPFS $ $BDUMPF 
IJ BP DMPS $ $ BPDUMP 
I JBPDUM> $ $BPDUM1 

Transla t- I JBDUMPI' INCLUDE IJ BDUMPT 
i ng s ys t em IJBDMPT $$BDUMP // EXEC LNKEDT 
D ump IJ BDMPBT $ $ BDUMPB 

IJBD.MPDT $ $BDUMPD 
IJ BPBMPT $ $BPDUMP 
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L ibra rian 

DSERV IJ BSL 1  DSERV INCLUDE I JBSL1 
// EXEC LNI< EDT 

RESTART IJBRSTRT 

MAIN!' IJBS L2 MAI N!'  INCLUDE IJ BSL 2 
IJBLBA lotlAINTA // EXEC LNKEDT 
I JBLBC MAI NI' CL 
IJBLBD MAIN TCN 
IJBLBE MAI NI'DR 
IJ BLBF MAINTEJP 
I JBLBG lot'JAI NTR2 
IJ BLBH MAINTS 2 
IJBLBL I"iAINTUP 
IJ BLBM $MAINE OJ 
I JBLBQ 
IJ BLBZ 
I JBMCS 
IJBMDS 
I JBMDU 
IJ BMIN 
I JBMI O 
IJB MU P  

C SERV I JBLBP CS ERV INCLU DE IJ BLBP 
// EXEC LNKEDT 

RSERV IJ BSL 3 R SERV INC LUDE I JBSL3 
// EXEC LNKEDT 
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ComEQnent 
SSERV 

CORGZ 

COIDIOOn 
Libra rian 
Modul es 

Modu l e  
Name 
IJBSL4 

I JBS �S 
IJ BLBJ 
I JBLBK 
IJ BLBS 
I JBLBT 
IJBLBU 
IJBLBV 

IJ BLBA 
I JBLBC 
IJ BLBD 
I JBLBE 
IJBLBF 
IJ BLBG 
I JBLBH 
IJ BLB I  
I JBLBJ 
LJ BLBL 

CE Se rvi ce- ILCEAIDl 
abili ty ILCEAID2 
P rograms 

LANGUAGE TRANS LATORS 

Dis k Work I JQD16 DW 
f il e  
assanbl er 

Tape Work I JQD1 6 TW 
f i le 
a ssanbl er 

Addit iona l IJQ D 3 2  
C ore, 1 4K 
ass an bl er 

Comrron IJQDCOMN 
A s s an bl er 
Modul e 

Addit ional I JYASM 
Cor e., 4 4K 
A ssembler 

P has e 
Na me  
SSERV 

CORGZ 
CORG Z 2  

CORG Z l  
CORG Z3 
CORGZ 4 
CORG ZS 

CEAIDLST 
CEAID 
CEAID0 0 1  
CEAID 0 0 2  
CEAID0 0 3  
CEAID 0 0 4  
CEAIDO O S  
CEAID 0 0 6  

Li nkage Edit 
Control De lete 
Statments St at ements 

INCLUDE I JBSL4 
// EX EC LNK EDT 

INCLUDE IJ BSL S 
// EXEC LNKEDT 

INCLU DE LJQ D1 6DW Disk Work Fi l es 
// E XEC LNKEDT DELETR IJQD1 6 DW 

INCLUDE IJQD1 6TW Tape Work F il es 
// EXEC LNKEDT Dl!:I.ETR IJQD1 6 TW 

INC LUDE I JQD 3 2  1 4 K  T ape and D is k  
// EX EC LNKEDT Work Fi l es 

DELETR IJQD3 2 

All Assemb le rs 
DELETR IJQ . ALL 

INCLU D E  IJYASM 4 4K Tape and Di sk 
// E XEC I,NKEDT Wor k  F i les 

DELETR IJY . ALL 

Not e :  T h e  ass em tl er r elocatabl e modul e s  ar e descripti ve modules used by 
t h e  l inkage editor to in corporate appropr ia te a sse mb le r modu les 
from the re loca tab le li brary i nt o  corres ponding ass em bl er p ha s es 
for t he core image l ibrary . T he d escr iptive module s  IJQD 16DW, 
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I JQD 1 6TW,, I JQD3 2  and IJYAS M ar e us ed to determine the a ppropriate 
corre sponding vari a nt of the a ssembl e r  to be linkage edited f rom 
the assem bl er modules in the reloc at able library . IBM- suppl i ed 
systems with 6K supervi sors contain the I JQD1 6 DW variant .  
I B M- supplied systems with S K  supe rvis o rs cont ain the IJQD 3 2  
variant . 

Th e  des cript ive modul e IJQDCOMN is n ested within the lOK a nd 1 4K 
descr ip tive mod ule s. Thi s modu le des cri bes the appropriate r elocata bl e 
libr.a ry modu l es and the corresponding core image libra ry phas e  structure 
for p ha ses common to a ll three a ssembl er var i an t s .  

The following i s  a compl et e l ist o f  r eloca ta ble library modules a nd 
cor e  image libra ry pha ses f or the ass embler. 

Comwnent 
Modu l e 
Name 

I JQDCOMN 
* IJQD1 6DW 
+I JOD1 6TW 
# IJQD 3 2  

I JQABT 
IJQDIA 
IJQDPP 
I JQDO $ 
IJADOA 
I JQD2 $ 
IJQD2A 
I JQD3 $  
IJQD3A 
IJQD4 P 
IJQD 4 M  
IJQD4 A  
I JQDS A 
IJQ D SP 
I JQDS M  
IJQD7 $ 
I JQD7 I 
IJQDS $  
IJQD 9 $  
IJQD9 I 
IJQRTA 
I JQRTB 
IJQ l O $  
I JQl OB 
IJQ 2 1A 
I JQ21 B  

Phas e 
Name 

ASSEMBLY 
ASSEM O OA* + 
ASS EMO O B*+ 
ASSEM 0 2  
ASSEN1 1 D  
ASSENllC 
ASSENllB 
ASSEM0 2 A 
ASSEM0 3  
ASSEM0 3 A  
ASSEM 0 4  
ASSEM0 4A 
ASSEM0 4B 
ASSEMO S 
ASSEMO SA 
ASSEM0 5B 
ASS EM0 6 
ASSEN 0 7  
ASSEN0 7 A  
ASSEN 0 7I 
AS SENO S 
ASSEN O SA 
ASSEN0 8 8  
ASSEN 0 9  
ASSEN 0 7C 
ASSENO S C  
ASSEN0 9I 
ASSENl O 
ASSENl OB 
ASSE Nl l A  
ASSENllE 
A S SEN1 2 
ASSEN1 3  
ASSEN 1 4  

* r equired only for DWF vari ant 

+ requi red only for TWF var iant 

Del ete 
Stat ements 

( Sample probl ems )  
DE LE TS Z . AS l  
DELETS Z . AS 2  
DELE TS Z . AS3 

# requi red only for ad dit ional cor e storage variant 84 

The fol lowing l ist is a compl ete l ist of the relocatable l ibra ry 
modul es and the core i mage li bra ry phase s  for th e 4 4 K  assembler . 
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Mod ule 
N am e  

IJYASM 
I JYFO 
IJYABT 
I JYCM 
IJYFD 
I JYFI O 
IJYFPP 
I JYFl 
IJYF2 
IJY F3 
I JYF3 E  
IJYF7C 
I JYF7 D 
IJYF7E 
I JYF7G 
IJYF7 I 
IJYF7 L 
IJYF7 N 
IJYF7 S 
I JYF7V 
IJYF7X 
I JYF8 A  
IJYF8C 
I JYF8 D  
IJYF8 I 
IJYF 8 L  
IJYF 8 �  
IJ Y F8N 
I JYF8 P 
IJYF 8 S  
I JYF8V 
IJY IN 
I JYRTA 
IJYRTB 

Pha se 
N ame 

ASSEMBLY 
ASS EMABT 
ASSEMFI 
ASS EMFPP 
ASSEMF 8 
ASS E M3 
ASSEM 3E 
ASSEM7 
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Component 

A utot est 

Mo dul e 
Na me 

IJVPI' 
IJVTAB 
IJ VTC1 1 0  
IJVTC 210 
IJVTC 3 1 0  
IJVTC4 1 0  
IJVTC 5 10 
IJV'tC7 1 0  
IJVTE 110 
IJVTE21 0  
IJVT F 1 1 0  
IJVTG11 0  
I JVI'H 21 0 
IJVT H 3 10 
IJVTDl l O  
IJV'l'D 210 
IJVT I 1 1 0  
IJVTJ l l O  
IJVTA0 1 0  
IJVLE 
IJVSS1 1 0  
I JVS S 3 1 0 

Pha s e  
Name 

ATLECONT 
ATLEDT 
ATLEDT1 0 
ATLEDT1 2 
ATLEDT1 4 
AT LEDT1 6 
ATLEDT1 8 
ATLEUI'l A 
ATLEDT1B 
ATLEDT1 C 
ATLEFC l  
ATLEFC 2 
ATLEFC3 
ATLEFC 4 
ATLEFC5 
ATLEFC 7 
AT LEFDl 
ATLEFD 2  
A'l'LEFEl 
ATLEFE 2 
ATLEFF1 
ATLEFGl 
ATLEFH 2 
ATLEFH3 
ATLEGOl 
ATLEJCTV 
$ $BATST 1  
$ $ BATST3 

Li nkage E di t  
Cont rol 
Statemen ts 

ACT ION CLEAR 
I NCLUDE IJVP T 

// E XEC LNKED'l' 

D el et e 
S ta tements 

DELETR IJV . ALL 
< sample 
pro bl em ) 
DELETS Z . ATl 

No te: The a uto te s t  ca lli ng  book ( I JVPT) wi ll incl ude th� Auto test 
transients i n  the c ore image li brary. 

COBOL IJ SCBD 
I J SCBLOl 
IJSCBL0 2 
IJ SCB.L0 3  
I JSCBL04 
IJ SCBL 0 5  
I JSCBL06 
IJ SCBL 0 7  
I JSCB108 
IJ SCBL 0 9  
IJSCBLl O  
IJSCB Lll 
IJ SCBL1 2 
I JSCBL13 
IJ SCBL 1 4  
I JSCBL1 5  
IJ SCBL 16 
I JSCBL17 
IJSCBL1 8  
IJ SCBL1 9 
IJSCBL 20 
IJ SCBL 21 

IJSCBD I NC LUDE I JSCBD 
COBOL // EXEC LNKEDT 
C OB OL O O O  
COBOL0 0 1  
COBOL0 0 2  
COBO L 0 0 3  
COBOL0 0 4  
COBOL 0 0 5  
COBOL0 0 6  
COBO L 0 0 7  
COBOL0 0 8  
COBOL0 0 9  
COBOL0 10 
COBOLO l l  
COBOL01 2 
COBOL0 1 3  
COBOL01 4 
COBOL0 1 5  
COBOL 01 6 
COBOL0 1 7 
COBOL01 8 
COBOL 01 9 

DELETR IJS. ALL 
This del etes 
the debug 
program als o . 
( Sa mpl e 
problem> 
DELE TE S Z . C B l  
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Li nkage Edit 
Modu l e  Pha s e  control De lete 

COmEQnent Name Name Stat ements Stat ements 

I JSCBL2 2  COBOL0 2 0  
IJ SCBL 2 3  COBO L 0 2 1  
I JSCBL2 4 CO�OL0 2 2  
IJ SCBL 2 5  COBO L 0 2 3  
I JSCBL2 6  COBOL0 2 4  
IJSCBL 27 COBOL 02 5 
IJ SCBL2 8 COBOL0 27 
I JSCBL2 9  CCBOL02 8 
IJ SCBL 31 COBO L 0 2 9 
I JSCBL32 COBOL0 3 0  
IJ SCBL 3 3  COBO L 0 3 1  
I JSCBL3 4 COBOL0 3 2  
IJ SCBL 3 5  COBOL0 3 3  
IJSCBL36 COBOL0 3 4  
IJSCBL37 COB OL 0 3 5 
I J SCBL3 8 COBOL0 3 6  
I JSCBL3 9 COBOL0 3 7  
IJ SCBL 4 0  COBOL 0 3 8  
I JSCBL41 COBOL0 3 9  
IJ SCBL 4 2  COBOL 0 4 0 
I JSCBL43 COBOL0 4 1  
IJ SCBL 4 4  COBOL 0 4 2  
I JSCBL4 5 COBOL0 4 3  
IJSCBL46 C OBOL 0 4 4  
IJ SCBL47 COBOLO S O  
I JSCBL4 8 CO BOL0 5 5  
IJ SCBL 4 9  
I JSCBLS O  
IJ SCBL 5 5  

COBOL Debu g  IJSDDB DEBUG I NC LUDE IJ SDDB 
I J SCBL60 // EXEC LNKEDT 

FORTR AN  ILFFO I NC LUDE I LFF O  DELET R I LFFO 
I LFFORI' FFORTRAN // EXEC LNK EDT DELETR ILFFORT 
ILFPAR FFORTl DE LET R I LFPAR 
I LFALL FFORI'2 DELETR ILFALL 
ILFUN F  F:r ... ORT3 DELETR I LFUNF 
I LFGEN FFORT4 DELETR I LFGEN 
ILFEXT FFORT S D:ELETR ILFE XT 
ILFROL FFORT9 DELETR I LFROL 
ILFTRBK FFORTRBK DELETR ILFTRBK 

DELETS Z . ILFS AMPL 
( Sample 
Problem) 
DELETS Z . ILFMERGE 
( Compa ti bi lit y 
Merge Book ) 

B a s ic F ORTRAN IJ TFO FORTRAN I NC LUDE IJTFO DELET R IJTFO 
I JTFOl FORT REL // EXEC LNK EDT DELETR IJTFO l 
IJTF0 2 FORTRGE DELET R IJTF02 
I JTF03 FORTRPU DEI .. ETR IJTF0 3 
IJ TF0 4 DELETR IJTF04 

( S ampl e 
problem) 
DELETS Z . FOl 
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I 

PL/ I  ( SYS IPT , IJXA O O  
SYSPC H ., SYSLST 

PL/I I NC LUDE I JXPLI DELFTR IJX . ALL 
// EXEC LNK EDT ( Sampl e 

never on 2 3 1 1 )  

PL/ I ( S YS IPT , IJXA O OD PL/I I NCLUDE IJXPL ID 
SYSPC Hw SYSLST // E XEC LNKEDT 
may be on 2 311 ) 

problem) 
DELETS Z . P L1 

Note: The two compi ler ve rsi ons di f f e r  i n  th e f ir st phase only . T he 
following l ist app l ies to both vers ions . 

ccmwnent 
Module 
Name 
I JXA1 0 
IJXA 20 
I JXA2 5  
IJXA 27 
I JXA3 0  
IJXA 3 5  
IJXA4 5 
IJXA S O  
IJXA6 0 
I JXA6 5 
IJXB 1 0  
I JXB15 
IJXB 2 0  
I JXB2 5 
IJXB 3 0  
I JXB4 0 
IJXB7 0  
IJXB7 5 
I JXB8 0 
IJXB 8 5  
I JXB87 
IJXB 9 0  
I JXB9 2 
·IJXB 9 5  
IJXB97 
IJXC O O  
IJXC 0 3 
:IJ.XC25 
IJXC 30 
I JXC31 
IJXC 3 2  
I JXC3 3 
IJXC 3 4  
IJXC 3 4 A  
I JXC 3 4B 
IJXC 3 5  

Linkage Edi t 
Phase Cont rol 
Name Statemen ts 
PL/IA1 0 
P L/IA 2 0  
PL/IA25 
PL/IA 2 7  
PL/IA3 0  
PL/IA 3 5  
PL/ IA4 5 
PL/IAS O 
PL/IA6 0 
PL/IA6 5  
P L/IB 1 0  
PL/ I B15 
PL/IB 2 0  
PL/ I B2 5  
P L/IB 2 5A 
PL/ I B3 0  
PL/I B4 0 
P L/IB 70 
PL/IB7 5  
P L/IB 8 0  
PL/ I B8 5  
P L/IB 8 5A 
PL/ I B8 7  
PL/IB 9 0  
P L/ I B9 2  
PL/IB9 5  
PL/ IB 9 7  

- .PL/ICOO 
PL/IC 0 3  
PL/IC25 
P L/IC 3 0  
PL/IC3 1 
P L/IC 3 2  
PL/IC 3 3  
PL/ I C3 4  
PL/IC 3 4A 

D el et e 
Statements 
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Component 
Mo du l e  
Name 
IJXC 37 
I JXC4 0  
IJXC S O  
IJXC55 
IJXC6 0  
IJXC6 5 
IJXC 8 5  
IJXC8 6  
IJXC95 
IJXD O O  
I JXD03 
IJXD 0 5  
I JXDlO 
IJXDll 
IJXD1 5  
IJXD17 
IJXD 20 
I JXD2 0A 
IJXD 4 0  
IJXD7 0 
IJXD75 
IJXD8 0  

IJXE25 
IJXE 25A 
IJXE25B 
IJXE25 C  
IJXE 25D 
I JXE25 E  
IJXE 25F 
IJXE25G 
IJXE 25H 
IJXE25 I  
I JXE 25J 
IJXE2 5K 
I JXES O 
IJXE55 
IJXE6 0 
IJXE 61 
IJXF25 
IJXF 3 5  
IJXFSO 
I JXF75 
IJXF9 0 
IJXF95 
IJXGOO 
I JXGOl 
IJXG15 
I JXG17 
IJXG17B 
IJXG17 D  
IJXG17 E  
IJXG17R 
IJXG17S 
IJXG17X 
I JXG17 Y  
IJXG20 
IJXG25 
IJXG30 
IJ.XG31 
IJXG4 0 
IJXG55 

Li nkage E dit 
Pha s e  Control 
Name Stat ements 
PL/IC 34B 
PL/IC35 
PL/IC 37 
PL/IC4 0  
PL/IC SO 
PL/IC55 
PL/I C6 0 
PL/IC65 
PL/IC8 5 
PL/IC 8 6 
PL/IC95 
PL/ID O O  
PL/!00 3  
PL/ID OS 
PL/!010 
PL/!011 
PL/101 5 
PL/!017 
PL/ID 20 
PL/I020A 
PL/ID 4 0  
PL/!07 0  

PL/ 1075 
PL/!08 0  
PL/IE 2 5  
PL/IE25A 
PL/IE 25B 
PL/E25 C  
PL/IE2 5D 
PL/IE25E 
PL/IE2 5F 
PL/IE25G 
PL/IE25 H 
PL/IE2 5I 
PL/IE25J 
PL/IE 25K 
PL/IE50 
PL/IE55 
PL/IE6 0  
PL/IE 6 0A 
PL/IF25 
PL/IF35 
PL/IFS O  
PL/IF7 5  
PL/IF 9 0 
PL/IF95 
PL/IG OO 
PL/IG01 
PL/IG15 
PL/IG17 
PL/IG17 B  
PL/IG17D 
PL/IG17 E 
PL/IG17R 
PL/IG17 S  
PL/IG17X 
PL/IG17 Y  
PL/IG20 
PL/IG 2 5  
PL/IG3 0  
PL/IG 31 
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comwnent 
Module 
N ame 

* IJ XPLOSE 
* IJXSOO 
* IJXS 1 0  
* IJXS 20 
* I JXS 3 0  
* IJ XS 4 0  
* I JXSS O  
* IJ XS 6 0  
* I JXS 7 0 

Obj ec t  program IJXSYSA 
I/O modu les for IJXSYS I 
2 31 1* *  

Phas e  
Linkage Edi t 
cont rol 

N ame S ta temen ts 
PL/ IG 4 0  
PL/ IGS S 
$ $ BPLOS E 
$ IJKS O O  
$ IJKS 1 0  
$ IJKS2 0 
$ IJKS 3 0  
$ IJKS4 0 
$ IJKS5 0 
$ IJKS 6 0  
$ IJKS7 0 

D el et e 
Statements 

*At syst em generat ion t ime, these pha s e s  are ca ta loged i nto the core 
ima ge l ibrary a l ong with the PL/ I c ompi ler. 

* *T he se ro utine s a re e i ther renamed t o  re place I JKSYSA or I JKSYS I  
res pe ct ively o r  del et ed from the op erationa l volume . 
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C cmFonent 

RPG 

Module 
Name 

IJRRG 
I JRO O O  
IJR 0 1 0  
I JR0 2 0  
IJR 0 2 5  
IJR0 3 0  
I JR0 3 9  
IJR0 4 0  
I JR0 4 9  
IJR 0 5 0  
I JR0 5 9  

� IJR 0 6 0  
I JR0 6 9  
IJR0 7 0  
IJR07 9 
I JR0 8 0  
IJH 0 8 9  
I JR0 9 0  
IJR 0 9 9  
I JR1 0 0 
IJR1 0 9  
IJR1 1 0  
IJR1 19 
IJ R 1 20 
I JR1 2 9  
IJR1 3 0 
IJR1 3 9  
IJR1 4 0  
IJR1 4 9  
IJR1 5 0  
IJR1 5 9  
IJR1 6 0  
IJR1 6 9  
I JR1 7 0  
IJR1 7 9  
I JR1 8 A 
IJR1 8F 
I JR1 8G 
IJR 1 8 H  
IJR1 8 0  
I JR1 8 9 
IJR 1 9 0  
I JR1 9 9  
IJR 2 0 0  
IJR2 0 9 
IJR 2 1 0  
I JR2 1 9  
IJR 2 20 
IJR2 2 9  
I JR2 3 0  
IJR 2 3 9  
I JR2 4 0  
IJR 2 4 1  
IJR2 4 2  
IJ.R 2 4 3  
I JR2 4 4  
IJR2 4 5  
IJR2 4 6  
I JR2 4 7  
IJR 2 4 9  

Linkage Edi t  
Phas e  C ont rol 
Name Stat ements 

RPGl I NC LUDE IJRRG 
R PG1 0 0 1 0  / /  EXEC LNK EDT 
RPG1. 0 0 2 0  
RPG1 0 0 2 5 
RPG 1 0 0 3 0 
RPG1 0 0 4 0  
RPG1 0 0 5 0  
RPG 1 0 0 6 0  
RPG1 0 0 7 0 
RPG 1 0 0 8 0  
RPG1 0 0 9 0  
RPG 1 0 1 0 0  
RPG1 0 1 1 0  
RPG 1 0 1 2 0  
RPG10 1 30 
RPG1 0 1 4 0  
RPG1 01 5 0  
RPG1 0 16 0  
RPG 1 01 7 0  
RPG1 0 1 8 A  
RPG 1 0 1 8G 
RPG1 0 18 0 
RPG1 0 1 9 0  
RPG 1 0 2 0 0  
RPG1 0 2 1 0  
RPG 1 0 2 2 0  
RPG1 0 2 3 0  
RPG1 0 2 4 0  
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Statements 
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Modu l e  
Com22nent Name 

SORT/ MERGE 

Tape I JPS M 
IJP SM 0 0 1  
I JPS M0 02 
IJP SM 0 0 3  
IJPS�0 0 4  

UTI LI TI E S  

Alterna te I JWAI.TM 
T rack IJWAM1 
Assignment IJWAM2 
Data Cell I JWAM3 

I IJWAM4 
I JWAMS 

Alternate I JWAD 
Track IJWAD1 
Assignment- IJWAD2 
Dis k  IJWAD 3 

I IJWAD4 
IJWADS 

C ard- to- D i sk IJWCD 
IJWCD1 

IJWCD3 
IJWCD4 

C ard-to- I JWC P 
Printer/Punch IJWCP 1 

IJWCP 3 
I JWCP4 

Li nkage Edit 
P has e  Control De lete 
Name Stat ements stat ements 

( s ee Appendix D for Disk Sort/Merge >  

TSRT INCLUDE I.JPSM DELETR IJP . ALL 
TSRTP 0 0 2  / /  LBLTYP TAPE (Sample 
TSRI'P0 0 3 // EXEC LNK EDT probl ems ) 
TSRTP 0 0 4  DELETS Z .  SfvU 
TSRTPO O S  
TSRT P 0 0 6  
TSRTP 0 0 7  
TSRI'P0 0 8  
TSRTP 1 01 
TSRI'P1 0 2  
TSRTP 1 0 3  
TSRTP1 0 4  
TSRTP 1 0 5  
TSRTP2 0 1  
TSRTP2 0 2  
TSRTP 20 3 
TSRTP2 0 4  
TSRTP 3 01 
TSRTP3 0 2  
TSRTP 3 0 3  

DELET R IJW . ALL 
( Sample 

problems > 
DELETS Z. U'IDKPR1 
DELETS z .  UTDCPR1 
DELETS Z . UTTPRR1 

ATAM INCLUDE IJWALT M DELETR IJWALTM 
ATAM2 // E XEC LNKEDT DELETR IJWAM1 
ATAM3 DELETR IJWAM2 
ATAM4 DELETR IJWAM3 
A TAM S DELET R IJWAM4 

DELETR IJWAMS 

ATAD INCLUDE IJWAD Dl!:LETR IJWAD 
ATAD 2 // EXEC LNKEDT DELETR IJWAD1 
ATAD3 DELETR IJWAD 2 
ATAD 4 DELETR IJWAD 3 
ATADS DELETR IJWAD4 

DELETR IJWAD S 

CDDK INCLU DE IJWCD DELETR IJWCD 
CDDK 2 PHASE CDDKS , DELET R IJWCD1 

IJWCDCS 2 , NOAUTO 
CDDK 3 I NC LUDE IJWLAB DELETR IJWCD3 
CDDK4 // EXEC LNKEDT DELETR IJWCD 4 
CDDKS 

CDPP INCLU DE IJWCP DELETR IJWCP 
CDPP 2 PHASE CD PPS , DELETR IJWCP1 

IJWCP CS2 , NOAUTO 
CDPP 3 I NC LUDE I JWLAB DELE TR IJWCP2 
CDPP4 // EXEC LNK EDT DELETR IJWC P 3 
COPP S DELETR IJWCP 4 

r·-��--�-. ...,....._ 
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Linkage Edi t  
Module Phase C ontrol D elet e  

ComEQnent Na me Name statemen ts S tate me nts 
Ca rd-to-Tape IJWCT CDTP I NC LUDE I JWCT DELE TR IJWCT 

I JWCT1 CUI' P2 PHASE CDTP S ,  DELETR IJWCT1 
IJWCTC S2 , NOAUTO 

IJWCT3 CDTP3 I NC LUDE IJWLAB DELET R IJWCT 3 
IJWCT 4 CDTP4 // LBLTYP TAPE DELETR IJWC T 4  
IJWLAB CDTP S / / E XEC LNKEDT 

Cl ear Data IJWCLM CLDC I NC LUDE I JWC LM DELETR IJWC.LM 
C el l  I JWC LMl. CLDC2 // EXEC LNKEDT DELETR IJ� LM1 

IJWCLD 2 CLDC 3 
I JWCLD3 

C l ear D i sk IJWCLD CLRDSK I NC LUDE I JWC LD DELETR IJWCLD 
IJWCLD 1 CLRD2 // EXEC LNK EDT DELETR IJ� LD 1  
IJWCLD 2 CLRD 3 DELET R IJWCLD2 
I JWCLD3 DELETR IJ� LD 3 

Copy Di sk I JWKC CRDC INCLUDE IJWKC DELETR IJWKC 
to ca rd IJWKC1 CRDC 2 // LBLTYP NSD ( nn) DELETR IJWKC1 

I JWKC2 // EXEC LNKEDT DELETR IJWK C 2  

Copy D i sk IJWRD CRDD I NC LUDE IJWRD DELETR IJWRD 
to Di s k  I JWRD1 CRDD2 // L BLTYP N SD ( nn )  DELETR IJWRD 1 

IJWRD 2 // E XEC LNKEDT DELE.'TR IJWRD2 

Copy Dis k or IJWKT CRDT I NC LUDE I JWKT DELETR IJWKT 
Data Cell I JWKT1 CRDT2 // LBLTYP N SD ( nn )  DELETR IJWKT 1 
t o  Ta �e IJWK T 2  / /  EXEC LNKEDT DELETR IJWKT2 

Data Ce ll-t o- IJWMM DCDC I NCLU DE IJWMM DELETR IJWMM 
Data Cell IJWMM1 DCDC 2 PHASE DCDC S , DELETR IJWMM1 

I JWDD3 IJWMMCS 2 , NOAU'I'O 
IJWDD 4 DCDC 3 I NC LUDE I JWLAB 

DCDC4 // EXEC LNKEDT 
DCDC S 

Data Ce ll-to- IJWMD DCDK I NCLUDE IJWMD DELETR IJWMD 
D isk I JWivlDl DCDK2 P HASE DCDKS , DELETR IJWMD1 

IJWDD 3 IJWMDCS 2 , NOAUTO 
IJWDD4 DCDK3 I NC LUDE IJWLAB 

DCDK4 // EXEC LNKEDT 
DCDK S 

Data Ce ll-t o- IJ WMP  DCPR I NC LUDE I JWJ.\IIP DELETR IJW"MP 
Printer I JWMP1 DCPR2 PHASE DCPRS ,  DELETR IJWMP1 

IJWDP 3 IJWMPC S2 , NOAUTO 
IJWDT4 DCPR3 I NC LUDE I JWLAB 

DCPR4 // EXEC LNK EDT 
DCPR S 
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Li nkage Edit 
Modul e P hase Control De lete 

comEQnent Name Name Stat ements Stat em ents 

nat a c e l l-to- I JWMI' DcrP INCLUDE IJWMT DELETR IJWMT 
Tap e IJWMTl DCTP 2 PHASE DC TP5 1 DELETR IJWMTl 

IJWDT3 IJWMTCS2 I NOAUTO 
IJWDT4 DCTP 3 I NC LUDE IJWLAB 

DcrP4 // L BLTYP TAPE 
DCTP 5 // EXEC LNKEDT 

Dis k-to- Card IJWDC DKCD INCLUDE IJWDC DELETR IJWDC 
IJWDCl DKCD2 PHASE DKCD5 I DELET R .  IJWDCl 

IJWDCCS 2 1 NOAUTO 
IJWDC 3 Dl<CD 3 I NC LUDE I JWLAB DELETR IJWDC3 
I JWDC4 DKCD4 // EXEC LNKEDT DELETR IJWDC 4 

DKCD 5 

Dis k- t o- IJWDM DKDC I NC LUDE IJWDM DELETR IJWDM 
Data Cell IJWDMl DKDC2 P HASE DKDC 5 1  DELETR IJWDM1 

IJWDD 3 IJWDMCS2 1 NOAUTO 
IJWDD4 DKDC 3 I NC LUDE I JWLAB 

DKDC4 // EXEC LNKEDT 
DKDC 5 

Dis k- t o- Disk IJWDD DKDK I NC LUDE I JWDD DELETR IJWDD 
IJWDDl DKDK2 PHASE DK DK 5 1  DELETR IJWDD l 

IJWDDC S2 1NOAUTO 
IJWDD3 DKDK3 INC LUDE IJWLAB DELETR IJWDD3 
IJWDD 4 DKDK 4 // EXEC LNKEDT DELETR IJWDD 4 

DKDK 5 

Dis k- to- IJWDP DKPR I NC LUDE I JWDP DELETR IJWDP 
P ri nt er I JWDPl DKPR2 PHASE DKPR5.1 DELETR IJWD P l  

I JWDPCS2 1 NOAUTO 
I JWDP3 DKPR3 INCLUDE IJWLAB DELETR IJWD P 3  
IJWDP 4 DKPR 4 // EXEC LNKEDT DELETR IJWDP4 

DKPR5 

Disk- to- IJWDT DKTP I NC LUDE I JWDT DELETR IJWDT 
Tape I JWDTl DKTP2 P HASE DKTP 5 1  

I JWDTCS2 1 NOAUTO DELET R  IJWDTl 
I �- - - Dt<:f P3 IMCLtJf:)!: - IJWL:Pl� f)Ef:;E'l'ft-- :f jJift)'f 3 -- - . 

IJWDT4 DKTP 4 // LBLTYP TAPE DELETR IJWDT4 
DKTP5 // EXEC LNKEDT 

Initial i ze IJWIM INTM I NC LUDE I JWI M  DELETR IJWIM 
Dat a  C e l l  I JWI Ml INTM2 // EXEC LNK EDT DELETR IJWI Ml 

IJWIM2 INTM 3  DELETR IJWIM2 
IJWI M3 INTM4 DELETR IJWI M 3  
IJWIM 4  DELETR IJWI M4 

I niti a l i z e  IJWID INTO I NC LUDE I JWID DELETR IJWID 
D isk IJWIDl INTD2 // EXEC LNKEDT DELETR IJWIDl 

IJWID 2 INTD 3  DELETR IJWID 2 
IJWI D3 DELETR IJW I D3 
IJWI D4 DELETR IJWID 4 

Restore Card I JWRC CRCD INCLUDE IJWRC DELETR IJWRC 
to Di s k  // LBLTYP NSD (nn) 

I JWRCl // EXEC LNK EDT DELETR IJWRC l 

R e s to re Tape IJWRT CRTD INCLUDE IJWRT DELETR IJWRT 
to :Ci s k  or IJWRT l // LBLTYP N SD ( n n )  DELETR IJWR Tl 
Data Cell // E XEC LNKEDT 
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Li nkage E di t  
�odul e Phas e Control Delete 

. comEQnent Name Name Statements Statements 

Tape- to- IJWTC T PCD INCLUDE _ IJWTC DELETR IJWTC 
Card IJWTCl TPCD2 PHASE TPCD5 I DELETR IJWTCl 

IJWTCCS 2 , NOAUTO 
IJWTC 3 TPCD3 INCLUDE IJWLAB DELETR IJWTC 3 
IJWTC4 TPCD 4 // LBLTYP TAPE DELETR IJWT C4 

T PCDS // EXEC LNKEDT 

Tape Compare IJWTPCP DELETR IJWTPCP 
IJWTCP TPCP PHASE TPCP I * I DELETB. IJWTCP 

NO AUTO 
IJWTCP 2 TPCP 2 INCLUDE IJWTCP DELETR IJWTCP2 
IJWTCP3 TPCP3 INCLUDE IJJCPD l  DELETR IJWTCP3 
IJWXIT INCLUDE IJWXIT DELETR IJWXI T 

I NC LUDE IJWTPC P  
// LBLTYP TAPE 
// E XEC LNKEDT 

Tai;:e-to- IJWTM TPDC I NC LUDE I JWTM DELETR IJWTM 
Data Cell I JWTMl TPDC2 P HASE TPDC51  DELETR IJWTMl 

IJWTD 3 IJWTMC S2 1NOAUTO 
IJWTD4 TPDC3 I NC LUDE IJWLAB 

T PDC4 // LBLTYP TAPE 
TPDC 5 // EXEC LNKEDT 

Tape to Dis k IJWTD TPDK I NC LUDE IJWTD DELETR IJWTD 
IJW'I'Dl T PDK2 P HASE TP DK 5 ,  DEL:E:TR IJWTD l 

I JWTDCS2 1 NOAUTO 
I JWTD3 TPDK3 INCLUDE IJWLAB DELETR IJWTD 3  
IJWTD 4 T PDK4 // LBLTYP TAPE DELETR IJWTD 4 

TPDK5 // E XEC LNKED'l' 

Tape to IJWTP TPPR I NCLUDE I JTJ'lTP DELETR IJWT P 
Pri nter IJWTPl T PPR2 P HASE TPPR5 1  DEL£TR IJWTPl 

I JWTPCS2 , NOAUTO 
IJWTP3 TPPR3 INCLUDE IJWLAB DELETR IJW·r P 3  
IJWTP 4 TPPR 4 // LBLTYP TAPE DELETR IJWTP4 

TPPRS // EXEC LNKEDT 

Tape to Tape IJWTT TPTP I NC LUDE IJWTT DELETR IJWTT 
IJW'l'Tl TPI'P2 PHASE TPTP 5 1  DELETR IJWTTl 

I JWTTCS2 1 NOAUTO 
IJWTT3 T PI'P3 INCLUDE IJWLAB DELETR IJWTT3 
IJWTT4 TPTP 4 // LBLTYP TAPE DELETR IJWTT4 

T PI' PS // EXEC LNKEDT 

VTOC Display IJWLVB LISTVTOC INCLUDE IJWLVB DELET R IJWLVB 
( BJS ) IJWLVl $ $BLISTV // EXEC LNKEDT 

IJWLVT 

VTOC Display IJWLVM LISTVTOC I NC LUDE I JWLVM DELE.'TR IJWLVM 
U�PS )  IJWLVl $ $BLISTV // EXEC LNKEDT 

IJWLVT 

Note: Each of t he above fil e to f il e  utility programs share two common 
modules . T hes e are :  

I JWGEN DELETR IJWGEN 
IJWLAB DELETR IJWLAB 

2 5 2  IBM S/ 3 6 0- DCS Sys . G en .  and Maint . 



The f il e-to-fi le data ce ll prog rams share the third and fourth modul es 
f rou: the count erpart disk programs . 

Th e  Clear Dat a  Cell program shares the mod ule s IJWCLD 2 a nd IJWCLD 3 
with the clear disk program. 

ComFonent 
Module 
Name 

Phase 
Name 

Linkage Edit 
Cont rol 
statemen ts 

Del ete 
Statements 

Note: If a user labe l-checki ng  routi ne is to be included instead of the 
IBM-supplied labe l routi ne., this module is included instead o f  
the IBM-supplied module C i . e . , IJWLAB) . See the complete 
description of modu le names., phase names and the procedure for 
including user modules in IBM System/ 3 6 0  Dis k  and Tape Operat ing 
Systems,, Utility Prog rams : Speci f i cat ions , Form C 2 4- 3 4 6 5 .  

vocabulary File IJNVBL 
uti lity Program IJNVCT 

IJNVER 
IJNVIO 
IJNVLI 
IJNVLO 
IJNVOC 
IJNVUP 

COBOL SUBROUTI NE 

IHDO OOOO  
IHD0 01 00 
IHD0 0 200 
IHD00300  
IHD0 0400 
IHD0 0 5 0 0  
IHD006 00 
IH00{)-700 
IHD0 0 8 0 0  
IHD0 0 9 00 
IHD01 000 
IHD011 00 
IHD01200 
IHD01 3 00 
IHD01400  
IHD01 5 0 0  
IHD01 6 0 0  
IHD017 00 
IHD 0 1 8 0 0  
IHD01 9 00 
IHD0 2 0 0 0  
IHD0 2100 
IHD02 2 00 
IHD 0 2 300 
IHD02 4 0 0  
IHD0 2500 
IHD026 00 
IHD 0 27 0 0  

VOC7 2 BL 
VOC72BM 
VOC 7 2BN 
VOC7 2CR 
VOC 7 2ER 
VOC7 2LI 
VOC 7 2LO 
VOC7 2PR 
VOC 7 2UP 
VOC7 2UQ 
VOC72UR 
VOC 7 2UT 

INCLUDE IJNVOC 
// LBLTYP N SD ( O l) 
// EXEC LNKEDT 

DELETR IJN . ALL 

DELETR IHD. ALL 
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C ompo nent 
Module 
Na me 

IHD0 2 8 0 0  
IHD0 2 9 0 0  
IHD 0 3 0 0 0  
IHD0 3 10 0  
I HD 0 3 2 0 0  
I HD 0 3 3 0 0  
IHD03 4 00 
IHD0 3 5 0 0  
IHD03 6 00 
IHD 0 37 0 0  
IHD03 8 0 0 
IHD 0 3 9 0 0  
I HD0 4 0 0 0  
IHD0 4 1 0 0  

Ba sic F ORTRAN SUBROUTI NE 

I J'IAAFR 
IJTACO M 
IJTACON 
I JTADI R 
IJTADXD 
I JTADXI 
IJ TAIXI 
I JTAPST 
IJTAR BE 
I JTARXI 
IJTARXR 
IJ TDVCK 
IJTEXPN 
IJTFDMP 
I JTFI OS 
IJTFXIT 
I JTHEXC 
IJTIFIX 
IJTLEXP 
IJTLLOG 
IJTLSCN 
I JTLS QT 
IJTLTAN 
I JT LT NH 
IJTMAXD 
IJTMODI 
IJTMODR 
IJ 'IOVRF 
IJTS INT 
IJ TSLIT 
I JTS LOG 
IJ'ISMXO 
I JTS MX1 
IJTSSCN 
I JTSS QT  
IJTSTAN 
IJTSTNH 

Pha se 
Name 

Linkage Edit 
Control 
Stat ements 
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De lete 
st at ements 
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�odu l e  
Component Na me 
FORTRAN SUBROUTINE 

I LFACCM 
ILFADCON 
I LFCLABS 
ILFCLAS 
I LFC LEXP 
ILFCI.LOG 
ILFCLSCN 
I LFCI.S QT  
ILFCSABS 
I LFCSAS 
ILFCSEXP 
I LFCS LCG 
ILFCSSCN 
I I.FCSSQT 
ILFDEBUG 
ILFDIOCS 
I LFFCDXI 
ILFFCXP I 
I LFFDUMP 
ILFFDVCH 
I LFFDXPD 
ILFFDXP I 
ILFFEXIT 
ILFFINT · 

ILFFIOCS 
I LFFIXPI 
ILFFMAXD 
I LFFMAXI 
ILFFMAXR 
I LFFOVER 
ILFFRXP I 
ILE'FRXPR 
I LFFS LIT 
ILFGHTAB 
I LFI BCOM 
ILFIBERR 
I LFLASCN 
ILFLATN 2 
I LFLERF 
IL-FLEXP 

I LFLGAMA 
I LE'LLOG 
ILFLSCN 
I I.FLSCNH 
ILFLSQRT 
I LF LTANH 
ILFLTNCT 
I LFNAMEL 
ILFSASCN 
ILFSATN2 
ILFSERF 
ILFS EXP 
I LFSGAMA 
ILFSLOG 
I LFSSCN 
IL FSSCNH 
I LFSSQRT 
ILFSTANH 
ILFSTNCT 
I LFTRBK 
ILFUNTAB 

Phas e 
Name 

Li nkage Edit 
Control 
Stat ements 

De lete 
S tatements 

DEL.t:TR ILF . ALL 
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ComFo ne nt 
�o dule 
Name 

I PL/I SUBROUTINE S  

IJKEXHC 
I JKQALM 

I 

IJKQASM 
I J KQBLA 
IJKQBSA 
IJKQCLA 
IJKQCSA 
IJKQDLA 
IJl\QDSA 
IJKQLLA 
I J KQLSA 
IJKQNLD 
I JKQNSD 
IJKQQLM 
IJKQQS M 
IJKQRLB 
IJKQR SB 
I JKQS LD 
IJKQ SSD 
I JKQTLB 
IJKQTSB 
I JKRBBM 
IJKRBIM 
IJKRBKA 
IJ:KREBM 
IJKRELM 
I JKREPM 
IJKRESM 
I JKRG I M  
IJKRGKM 
IJKR�BX 
IJKRMLX 
IJKRMPX 
IJKRMSX 
IJKR SBM 
I J KRS LM 
IJKR SPM 
I JKRS S M  
IJKRUB�1 
I JI<RWBM 
IJKRWLM 
IJK RWPM 
IJKRWS M 
IJKRXLM 
I J KRXSA 
IJKSDMP 
I JKSDTM 
IJKSTMM 
I JKSYS A 
IJKSYS I 
IJK SZBA 
IJKS ZCA 

Pha s e  
�arne 

Linkage E:di t 
cont rol 
Statemen ts 
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C CmFone nt  
Module 
Name 

IJKS ZLM 
I Jl<TCBM 
IJKTCUM 
I JRTD I M  
IJKTDPD 
IJKTJ.t,DM 
I JKTFMM 
IJKTGD I 
I Jl<T I.C M  
IJKTLIM 
IJKTI.OM 
IJKTLTB 
I JRTPSM 
IJKTRGM 
IJKTRON 
I JKTS I M  
IJKTSTI�l 
IJKTXCF 
IJKTXRM 
IJKTXRN 
IJKVBCM 
I J.KVBTM 
IJKVCBM 
IJKVCEM 
I JI<VCFM 
IJKVCPM 
IJI<VCTM 
IJKVECM 
I JI<VFCM 
IJKVGIM 
IJKVIGM 
IJl<VIIM 
IJKVNP�1 
IJ.KVPCM 
IJKVPNM 
I J.KVPR.M 
IJKVRPM 
I JI<VTBM 
L.l-KVTCM 
IJKXTBM 
IJXSYSA 
IJXSYS I 

Phase 
Name 

Linkage Edi t  
C ont rol 
St.atements 

Del ete 
Sta tements 

T elecommunications 

BTAM REI.OCATABLE MODU LE AND CORE IMAGE P HASE IDENT IF ICATION 

Reloc atable Module Name 

IJLAS C 

IJI,EB D  

IJLTC D 

Table o f  special cha racter s in ASC I I  f or BSC 

T abl e of special chara cter s in EBCDIC f or Bi na ry 
Synchr onous Communi cat i on ( BS C )  

Tab le o f  spe cial character s in 6 -bit tra ns code ( f o r 
Binary S ynch ronous Commu ni cat ions ) 
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I 

IJLOB Y  

IJL OB Z  

IJLOEZ 

IJLOO Y 

IJL10 Y 

IJL01 J 

I JL 01 Z 

IJL02 J  

IJL02 Z 

IJL 03 Z  

IJL04 Z 

IJL05 Z 

IJL07 J 

IJL07 Y 

I JL07 Z 

I JL 08 fi  

IJL08 :M 

I JL 08 P  

IJL 08 Q 

IJL08 R 

IJL08 U 

IJL08 X 

IJL08 Y 

I JL 08 Z 

I JL 08 9 

IJL09 Y 

IJLWI' Z 

I JL@6 Z 

BS C Channe l Prog ram Models for Swit ched l in es usin g  
No ID Ver ification ( CPU- to -CPU) 

B SC Cha nne l P rog ram Mode ls for Nonswit ched l in es 
( CPU- to- CPU ) 

World Trade Tel egraph Termina ls ( WTTA) 

IBM 7 7 7 0  

IBM 7 7 7 2  

I BM 1 0 3 0  ( Auto Pol l ) 

I BM 1 0 3 0  

I BM 1 0 6 0  (Auto Poll) 

I BM 1 0 6 0  

IBM 2 8 4 8  Remote 

AT6T 8 3B 3  

Wes t ern Union 1 1 5A 

IBM 1 0 5 0  Non switched ( Auto Po ll ) 

I BM 1 0 5 0  Switched 

I BM 1 0 5 0  Nonswit ched 

I BM 27 4 0  with S tati on Cont rol ( Auto Poll ) 

I BM 2 7 4 0  with Dia l ,  Trans mit Cont rol , and Check in g  

I BM 27 4 0  wi th Stat i on C ont rol and C heck in g  

IBM 2 7 4 0  wi th D i a l  and Checking 

IBM 27 4 0  wi th Checking 

IBM 2 7 4 0  with D ial and Tran smit Control 

IBN 27 4 0  with S tation Control 

I BM 2 7 4 0  with Dial 

I BM 27 4 0  Bas ic 

I BM 27 4 0  wi th s tati on cont rol and C heck ing ( Auto 
P ol l ) 

TWX 3 3  

WTTA Subroutines 

Tatle G enerat ion f or 2 2 6 0  Local C hannel P rogram 

Th e  followi ng relocata b le modules a re BSC channel program mo del s  for 
switched lines us ing ID v er i fication ( C PU-to-CPU ) . The corre s pondence 
betwe en reloca ta ble module name a nd the codes which appear in the 
FEATURE operand su tl ist in t he DT FBT macro in str uction i s  i ndi cated . 
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IJLOBA 

IJLOBC 

I JL OB E  

I JL OB G  

IJL OB I 

IJLOBK 

IJLOBM 

IJLOBO 

IJLOB Q 

I JL OB S  

I JL OB U  

I JL OB W  

IJLOB 4 

IJLOB 6  

IJLOB 8  

IJLOCY 

IJL OC Z  

IJL <D Y  

I JLOO Z 

IJLlB Z 

IJL1CZ 

I JLlD Z 

I JL 2D Z 

RIW 

S IW, R XW 

s xw ,, RXW  

SIX ,RXW 

RXW 

S IW, R IX 

SXW, R IX 

S IX, R IX 

RIX 

S IW 

sxw 

SIX 

S IW,, R IW 

SXW,, R IW 

S IX, R IW 

Channel P rogram Model s for IBM 11 3 0  on a poi nt to 
point swi tched li ne 

Channe l P rog ram Models f or I B M  11 3 0  on a po int to 
point non- switched l in e  

I BM 27 8 0  switched poi nt t o  point 

I BM 2 7 8 0  non-switched point t o  point 

BCS S/3 6 0  Mode l 20 Mu lti poi nt 

Cha nne l P rog ram Mode ls f or a multidropped I BM 1 1 3 0  on 
a mul t ipo int l in e  

I BM 27 8 0  multi poi nt f o r  EBCDIC 

I BM 27 8 0  Multi poi nt f or USASCII or Trans code 

Th e fol lowing relocata ble modules are t rans late t a bl es for the 
devic es  indi cat ed .  

IJLRA SA T ransl ates from US AS C I I  t o  EBCDIC f or B SC 

I JLRC TW Tra ns la te s  f rom ITA2 t o  EBCDIC ( World Trade T el etype )  

I JLRC T1 Tra ns la te s  f rom BAUDOT to EBCDIC 

IJLOC T2 Tra ns late s f rom TWX 't. o EBCDIC 

IJLRCT3 Tra ns late s f rom ZSC 3 to EBCDI C (World Trade T el etype > 

IJLRC 30 Transl at es from 1 0 8 0  to EBCDI C 
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IJLRC40 Transl ates from 27 4 0  to EBCDIC ( lowerca se) 

I JLRC 50 Translates f rom 1050 to EBCDIC C lowercas e) 

IJLRC 60 Transl ates from 1060  to EBCDIC 

IJLRC 8 0  Tra ns late s  f rom 6 - Bit TRANSOODE t o  EBCDIC 

IJLRF 4 0  Tra ns late s  f rom 27 40 t o  EBCDIC ( uppercas e) 

IJLRF 5 0  Tra ns lates f rom 10 50 t o  EBCDIC ( u ppercas e> 

IJLRS CI Tra ns lates f rom USASCII to EBCDIC with 2 84 8 attached 
to 2701 via IBM Termina l Cont rol Type III. 

I JLSASA Tra nslate s  f rom EBCDIC to USASCII for BSC 

IJLOC TW Translate s f rom EBCDIC t o  ITA2 ( World Trade T el etype) 

IJLSCT1 Translates f rom EBCDIC t o  BAUDOT 

IJLSCT2 Tra ns late s  f rom EBCDIC to TWX 

IJLSCT3 Transl ate s  f rom EBCDIC to ZSC3 (World Trade Teletype)  

IJLSD30 Transl ates from EBCDIC to 1 03 0  

IJLSD40 Trans l ates from EBCDIC to 2 74 0 

I JLID 50 T ransl ates from EBCDIC to 1 0 5 0  

I JLID 6 0  Translates from EBCDIC t o  1 0 6 0  

I JLID 8 0  Tra ns lates f rom EBCDIC to 6-Bit TRANS CODE 

I JLSSCI Trans lates f rom EBCDIC to USASC II with 2 8 4 8 attached 
to 27 0 1  v ia I BM Terminal Control Type III 

Trans ient Phase Names 

$ $ANERP2 

$ $ANERR2 

$ $ANE RR3 

$ $ANERR 4  

$ $ANERR5 

$$BCTC 01 

$ $ BET PRT 

$ $BHDRCK 

$$BLEPRT 

$$BLOPEN 

$ $BOTC0 1 

Termina l Test Modu le t o  Write out R esults of BSC 
On-Line 

BTAM Error Recovery Message Writer , Pha se 1 

BTAM Error Recovery Message Writer , Phase 2 

BTAM Error Recovery Mes s age Writer, Phas e 3 

BTAM Error Recovery Mess age Writ er, P has e 4 

C lose Routi ne 

Error Threshold Mess age 

Termina l Test Request Validation a nd Compa ri son 

L ine Error Print Routiqe 

Lin e  OPEN Routine 

OPEN Rout ine 
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$ $BRESP L  

$ $ BTCNCL 

$ $BTMEBG 

$ $BT1 03 0 

$ $ BT1 05 0 

$ $ BT1 0 6 0  

$ $BT2 26 0 

$ $BT2 74 0  

$ $BT2 8 4 8  

core Image 
Phase Names 

IJLB>T0 2  

IJLBOT0 3 

IJLBOT04 

IJLBOT0 5 

IJLBOT0 6  

IJLBOT07 

IJLB>T0 8 

IJLB>T0 9 

IJLB>TlO 

IJLBOT11 

IJLBOT1 2 

I JLBOT1 3 

IJLBOT1 4 

I JLBOT1 5 

IJLB>T1 6 

IJLB>T17 

IJLB>T18 

IJLB>T1 9  

IJLT2ALC 

IJLT2ROT 

IJLT2TLT 

Res et Poll ing Lines 

Cancel Routine 

Terminal Test Request for IBM 1 03 0  Ma nua l  Entry a nd 
Badge Reader 

Termina l  Test Module f or I BM 1 0 3 0  

Termina l  Test Module f or I BM 1050  

Terminal Test Modul e for I BM 1 0 6 0  

Terminal Test Module for IBM 226 0 

Terminal Test Module for IBM 2 7 4 0  

T erminal Test Modul e for 2 2 60 ,, 10 5 3  Remote 

Test Patterns f or On-Line Terminal T ests 

Transparant EBCD IC Message 

USASCII Transparen cy Message 

Normal EBCDIC Message 

Norma l USASCII Message 

Alphameri c  USASCII Mes s age 

USA SC I I  P ri nter Mess age 

USASCII Punch Message 

TRANSCODE Printer Message 

TRANSCODE Punch Message 

TRANSCODE Mult ipoint Message 

EBCDIC Printer Message 

EBCDIC Punch Message 

EBCDIC Alphameri c  Mes s age 

EBCDIC Weak Pattern Messag e  for swit ched Lin e  

EBCDIC We a k  Pattern Message f or Leased Line 

TRANSCODE Weak Pattern Mes sage for Swi tched Line 

TRANSCODE weak Pattern Message for Leased Li ne 

EBCDIC Weak Pattern for OLE SYN I nserti on 

All Character Test for IBM 28 48 

Rotate Test for IBM 28 48 

Ti lt Test f or IBM 28 48  
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I JLT2 TWS 

I JLT3ALC 

IJLT3 ROT 

IJLT3 SLA 

IJLT3TLT 

IJLT3 TWS 

IJLT5 ALC 

I JLT5 ROT 

I JLT5 SLA 

I JLT5 TLT 

IJLT5TW S  

IJLT6 ALC 

IJLT6 ROT 

IJLT6 SLA 

IJLT6 TLT 

IJLT6 TWS 

T wi st Test f or IBM 2 8 4 8 

All Cha racte r Test f or IBM 1 0 30 

Rotate Test f or IBM 1 0 3 0  

Ana lyz e r  Te st for IBM 1 0 3 0  ( S el ec tr ic ® ) 

Tilt T est for IBM 1 0 3 0  

Twist T es t  for IBM 1 0 3 0  

All Character T est for IBM 10 50 o r  2 7 4 0  

Rotate T est for IBM 1 0 50 or 2 7 4 0  

SELCTRIC Ana lyze r  T est f or IBM 10 50 o r  27 4 0  

T i lt Te st f or I BM 1 0 5 0  o r  27 4 0  

Twi st Te st f or IBM 1 0 5 0  or 27 40 

A l l  Cha racte r Test f or I BM 1 0 6 0 

Rotate Test for IBM 1 0 6 0 

SELECTR IC Anal y z er T e s t  for I BM 1 06 0  

T ilt T est for IBM 1 0 6 0  

Twist T est for I BM 1 0 6 0  

QTAM RELOCATABLE MODULE AND CORE I MAGE PHASE I DE NTIF ICATION 

Re lcc at able Modu l e  Names 

I JL�A 

I JL�D 

IJLQBO 

IJLQCK 

IJLQCL 

IJLQCM 

IJLQCP 

I JL� R 

I JL� T  

I JLQDA 

I JLQDC 

IJLQD E  

Audio Li ne Appe ndage 

I BM 7 7 7 2  Vocabulary Dis k Appendage 

Brea kof f (BREAKOFF) 

Chec kpoi nt 

Change Lin e  ( �TARTLN and S TOPLN) 

Can cel message ( CANCE LM) 

Change Poll in g  l ist entr y ( CHNGP ) 

Checkpo int Request ( CKREQ ) 

Change termina l table ent ry ( CHNGT) 

Di s k  I/0 

Copy Counters ( COPYC) 

Copy te rmi na l table ent ry ( COPYT )  
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IJLQDL 

I JLQD P 

IJLQDQ 

IJLQ) T 

I JLQEA 

I JLQE B 

I JLQEC 

IJLQE P 

IJLQER 

IJLQEX 

IJLQFL 

IJLQGA 

I JL�B 

I JL�C 

I JL�D 

I JL� M 

IJLQGR 

IJLQGS 

IJLQIP 

IJLQIT 

IJLQLA 

I JLQLG 

I JLQLK 

I JLQLO 

IJLQLP 

IJL�C 

IJL� I  

IJL�M 

IJLQMP 

I JLQMT 

I JLQMW 

I JLCM O  

Di stributi on li st 

Copy polli ng  li st entry ( COPYP ) 

Copy queue control block s tatus ( COPYQ )  

I ns ert date in m es sa ge hea der ( DATESTMP ) 

End-of-address ( EOA) 

End -of -bloc k  ( EOB) 

End-of -block and li ne correct ion ( EOBLC ) 

Norma l li ne a ppendage and ERP 

Error message ( ERRMSG) 

Expand m essage hea der 

DTF locator 

Get au dio m essa ge 

Get au dio or non-audio mes sage 

G et audio message or non- audi o 

Get audi o message or non- au di o 

Get c omplete message ( GET )  

Get me s sage record (GET) 

Get me s sage segment (GET) 

Q TAM Impl ementation 

Int ercept m essage ( INTERCPT ) 

( GET) 

mes s age record 

mes s age s egment 

Line appendage for PCI and program chec k 

Audio input message logging ( LOGSEG) 

Look-up termi na l table entry ( DIRECT )  

I BM 2 2 6 0  loca l a ppendage 

Time P rocedure Speci fi cat i ons Cont rol Rout in e 

Conve r sati ona l mode ( MODE) 

Initi ate mode ( MODE ) 

M essage-mode inter fa ce ( MODE ) 

Priority mode ( MODE ) 

Compare m es sage type ( MSGTYPE ) 

( GE T )  

( GET ) 

Error Recovery Procedu res Mes s age Writ er Subtask 

Mode l  cha nne l prog ram f or IBM 1 0 3 0  t erminal s 

• 
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I JLQMl 

IJLQM2 

IJLQM 3 

IJL� 4 

IJLQM 5  

IJLQM 6 

IJLQM8 

IJL(2M 9 

IJLQN O 

I.JLQN l 

I JLQN 2  

I JLQN 3 

IJLQN 4 

I JLQN 5  

I JLQN 6 

IJLQN 7 

I JLQN 8 

I JLQOA 

I JLQOC 

I JLQPA 

IJLQPL 

IJLQPM 

IJLQP R  

IJLQP S  

IJLQP Z 

I JLQQT 

Mode l cha nne l prog ram for IBM 10 6 0  t erminals 

Mod el chann el program for IBM 2260 termi na ls 

Model channel program for AT� T 8 3 B3 t.e rmi na ls 

Model channel program for we stern Uni on Plan 1 1 5 A  
termi na ls 

Mode l  cha nne l prog ram f or I BM 1 05 0  swit ched and 
nonsw it ched term ina l s  

Mod el chann el progra m  f or IBM 10 5 0  nonswit ched 
t e rmina l s  

Model chann el pro gram for AT� T  TWX termi na ls ( Mode ls 
3 3  a nd 3 5 )  

Mod e l cha nne l prog ram f or I BM 2 2 6 0  local t erminal s 

Mode l cha nne l  prog ram f o r  I BM 2 7 4 0 Bas ic termina ls 

Model chann el program for I BM 2 7 4 0  Ba sic Dia l 
termi na ls 

Mode l cha nne l prog ram f or IBM 27 4 0  t erminal s  with 
Stat ion Control 

Model chann el pro gram for IBM 27 4 0  termina l s  with 
Sta ti on C ontrol and Checking 

Mod el chann el program for I BM 2 7 4 0 Dia l te rmi na ls 
with T ra nsi e nt Cont rol and Ch ecking 

Mode l cha nne l prog ram f or IBM 27 4 0  t erminal s with 
check in g  

Model channel program f o r  IBM 27 4 0  Dial terminal s 
with checking 

Model channel program for IBM 2 7 4 0  Dia l te rmina ls 
with T ra nsmi t  Cont rol 

Mode l cha nne l prog ram f or World T rade T el egraph 
T erminal s ( WTTA ) 

Operator Awar en es s  

Operator Cont rol ( OPCTL) 

Put a udi o message ( PUT) 

Polli ng limit cont rol ( POLLI MIT )  

P ut c omplete mes sage ( PUT) 

Put me ss ag e  record ( PUT ) 

Put mes sage s egment ( PUT ) 

Paus e- tr an sm it idl e charac ter s (PAUSE) 

Clos e message control ( CLOSEMC) 

2 6 4  IBM S/ 3 60 DO S  Sys . G en. and Ma int. 



I JLQRA 

IJLQR B  

IJLQRC 

IJLQRD 

IJLQRG 

IJLQRM 

IJLQRR 

I JLQR S 

I JLQRW 

I JLQR1 

IJLQR 2 

IJLQR 3  

IJLQR4 

IJLQR 5 

IJLQR 6 

IJLQR7 

I JLQR 8  

I JLQR 9 

IJLQS B 

I JLQSC 

IJLQS H 

IJLQS I 

I JLQS K 

I JLQSO 

I JLQSR 

IJLQS S 

IJLQST 

IJLQS 1 

IJLQS 2 

Transl ate ta bl e RCVARU : ARU code to EBCDIC 

Trans l at ion tabl e RCVI TA2 ( EBCDIC to I nterna ti ona l 
Te leg ra ph Alfhabet N o .  2 )  

T rans l at ion tabl e RCVZ SC3 ( EBCDIC t o  Figure Prote cted 
Code Z SC 3 )  

R etri eve mes sage segment b y  DASD addre s s  ( RETRIEVE) 

Route message ( ROUTE ) 

R el eas e m es sage C RELEA SE M )  

Re- rout e mes sage ( REROUTE) 

Retrieve mes sage header by s e quence number ( RE TRIEVE ) 

Physica l i nput/ out put cont rol 

Tra ns la te table RCV1 0 30 : 1 0 3 0  to EBCDIC 

Tra ns late table RCV1 0 5 0 : 1 0 5 0  to EBCDIC 

Tra ns late table RCV1 0 5 0F :  1 0 5 0  to monoca s e  EBCDIC 

Trans l at e  tabl e RCV1 0 6 0 :  1 0 6 0  to EBCDI C  

Transl at e  ta bl e  RCV 2 2 6 0 :  2 2 6 0 to EBCDIC 

T rans l at e  tabl es RCV8 3 B3 or R CV115A : AT6T 8 3B 3  or WU 
P la n  1 1 5A to EBCDIC 

Tra ns late table KCVTWX : AT6 T  Models 3 3 /3 5  (TWX ) to 
EBCDIC 

Tra ns la te table RCV27 40 : 27 4 0  to EBCDIC 

Tra ns late table RCV27 4 0 F :  27 4 0  t o  monocas e EBCDI C 

Trans la ti on table SND I TA2 ( I nternational T el egrap h 
Alphabet No .  2 to EBCDIC) 

Transla tion table SNDZ SC3 ( Fi gu re P rot ect ed Code ZSC 3 
to EBCDIC ) 

S can m es sage header 

S equen ce- in number ver if ication ( SEQ IN ) 

S k i p- t hrough-chara ct er ( SK IP )  

I nsert sequence-out number i n  m es s age header ( SEQOUT ) 

Source termi na l name veri f i cation ( S OURCE ) 

Cha nge audi o li ne ( STARTARU and STOPARU ) 

Ski p-on-c ount ( SKIP )  

Trans l ate ta bl e SND 1 0 3 0 :  EBCDIC to 1 03 0  

Transl ate ta bl e  SND 1 0 5 0 :  EBCDI C to 1 05 0  
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IJLQS 4 

IJLQS 5 

I JLQS 6 

IJLQS 7 

IJLCS 8 

IJLQS 9 

IJLQTA 

IJLQT R 

I JLQTS 

IJLQTT 

Transl at e  tabl e S ND 1 0 6 0 :  EBCDIC to 1 0 6 0  

Tra ns late ta ble SND 2 2 6 0 :  EBCDIC to 2 2 6 0  

T rans late ta bles S ND8 3 B3 o r  SND1 1 5A : EBCD IC to � T &T 
8 3B 3  or wu P l an 1 1 5A 

T rans l at e  tabl e SNDTWXE : EBCDIC to AT & T  Mod e ls 3 3/ 3 5  
( TWX) ( Even pa rity) 

Tra ns late ta ble SND 2 7 4 0 :  �BCDIC t o  2 7 4 0 

Tra ns late table SNDTWXO : EBCDIC to AT& T  t.lodels 3 3/ 3 5  
(TWX) ( non pa ri ty> 

World Trade Te legraph Termina ls ( WTTA) Line Appendage 

Code tra ns lati on ; us ed i n  con junct ion w it h  QTAM or 
us er- prov ided tran slate ta ble ( TRAN S )  

I n s ert t ime-o f- day i n  mess age header ( TIMESTMP) 

Termi na l te s t  recog nit i on ( LP START) 

Tra rs ient Phas e N ames 

$ $ BCQ C0 1  

$ $ BCQ C0 2  

$ $B CQ C0 3  

$ $BOQ00 1 

$ $BOQ00 2 

$ $ BOQ00 3 

$ $BOQ00 4 

$ $BOQ00 6 

$ $B CQ 00 7  

$ $B�00 8 

$ $ B� NC L  

$ $ B� NC M  

$ $B QH DC K  

$ $ B�TRA 

$ $ B�TR1 

$ $B�TR 2 

$ $BQWTR3 

$ $BQ1 0 30 

QTAM 

QTAM 

QTAM 

QTAM 

QTAM 

QTAM 

QTAM 

QTAM 

QTAM 

QTAM 

QTAM 

QTAM 

QTAM 

QTAM 

QTAM 

QTAM 

QTAM 

QTAM 

C lose Pha se 1 

C lose Pha se 2 

Clos e P bas e  3 

QTAM O p en Mon itor/DASD Mes sage Queue s-Pha se 1 

Open Line Group and Ma in-S torage Proce s s/Desti nati on 
Q ue ue s  

O pe n  Checkpoint/Restar t- Pha se 1 

O pen C heckpo int/Restart-Pha se 2 

O pen Ma in S torage Proces s/De stina tion Que ue s  

Open I BM 777 2  Vo cabulary DASD File 

Open Audio Line Grou p  and Out put Qu eu e  

QTAM Ca nce l  

QTAM Ca nc e l  

Termi na l Tes t  Header A na lys is 

ARU Me s sage Wri ter 

M es s age Writ er- P ha s e  1 

M es s age Writ er- P ha s e  2 

M es s age Writ er- Pha s e  3 

T erminal T es t  Mo dul e for I BM 10 30 
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$ $BQ1 05 0  

$ $BQ1 06 0 

$ $BQ2 26 0  

$ $BQ2 74 0  

QTAM 

QTAM 

QTAM 

QTAM 

Terminal Test Module f or IBM 10 5 0  

Termina l Test Module f or IBM 10 60  

Termi na l  Test Module f or IBM 2260 

Termina l Test Module f or I BM 27 4 0  

Tb delete the Q TAM phases f rom the core image library , the QTAM 
modul es �rom the relocatable library ,  and the QTAM books from the source 
statement libra ry, the DELET card for the appropriate library and the 
name of the pha se ,  Jl"'ndule or book to be delet ed must be suppl ied . For 
exarr.p le : 

// JO B DELETE 
// EXEC MAINT 

/ &  

DE LETC $$BCQC01 , $ $BQWTR1 , etc .  
CELETR IJLQBO ,  IJLQCL , IJLQCM, etc. 
DE LETS A .• BREAKOFF , A . BUFFER , A. CANCELl-i , etc .  

To delet e  the BTAM phas es from the core image library , the BTAM 
modul es from the relocatable li bra ry,, and the BTAM books from the source 
statement library , the DELET card for the appropriate library and the 
name of the phase , module , or book to be delet ed must be suppl ied .  For 
exarrple : 

// JOB DELETC 
// EX EC MAINT 

/& 

DE LETC $ $ BCT01 , $$ BETPRT , etc. 
DELETC IJLT2ALC , IJLT2ROT., etc .  
DE LETR IJ LOOY , IJL01 Z ., IJL0 2 Z ,, etc. 
DELETS A. CONTROI.;, A . LERB., etc .  

Tb delete both BTAM and QTAM f rom the core image , relocatable a nd 
sourc e  statement l ibraries , the DELET card for the appropriate l ibrary 
and t he following entries must be made : For the core image transients , 
the DELETC card wi th a se parate entry for each t rans ient ( QTAM and BT AM )  
to be delet ed must be suppl ied . For the core image pha se names ., enter 
the d el ete card a s  follows : 

DELETC $$ BCTC01 ,, $$B000 0 3 ,, $ $BETPRT,, etc . 
DE IETC IJLB . AI.L 
DELETC IJLT .  ALL 

To delete from the relocatabl e l ibrary enter the delete ca rd as 
follows :  

DELETR IJL. ALL 

Tb delete the BTAM and QTAM books f rom the source statement libra ry ,  
enter the DE LETS card with a separate entry f or each book t o  b e  deleted . 
The fol lowing example shows the required delete cards and type of 
entri es to be made i n  those ca rds . 

// JOB DELETE 
// EXEC MAINT 

DE LETS A .• CONTROL ,A.  CANCELM , etc. 
/ &  
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on Li ne Test Executive Program ( OLTEP ) 
Reloc at able Module Ident ification 

IJZAB OOI< 
IJZ AAOLT 
IJZAC EOM 
IJZACKTP 
IJZAC MNT 
IJZ ACOMP 
I JZAC ONV 
IJZADATA 
IJZADEVD 
IJZAD PRT 
IJZ AEXIO 
IJZAHEAD 
IJZ AJOPT 
IJZAOPEN 
IJZ NJPI'N 
IJZAOPUT 
IJZARATA 
IJZ ARSLT 
I JZATEST 
IJZ M IME 
IJZAWAIT 

Core Image Phas e Names 

IJZAAOLT 
IJZACIDM 
I JZAC I<TP 
IJZ ACMNT 
IJZAC OMP 
IJZ ACONV 
IJZADATA 
IJ ZADEVD 
IJZAHEAD 
IJZAJOPT 
IJZ NJPTN 
IJZARATA 
IJZ ARSLT 
IJZATEST 

Trans ient Pha se Na me 

$ $BSOPEN 
$ $B ZTI ME  

Th e  linkage editor control statements for cat aloging OLTEP into the 
core image li brary are : 

IN CLUDE IJZABOOK 
// EXEC I.NI<EDT 

To delete OLTE·P f rom the core image and relocatabl e l i brar ies , the 
f cl lowing cont rol cards ar e requir ed : 

// JOB DE LETE 
// EX EC MAINT 

DE LETC $$ BSOPEN 
DELETC $$BZT IME 
DE I.ETC IJZA. ALL 
DEI.ETR IJZ . ALI. 

/f. 
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PREASSE MB 1ED MODULES USED TO BU ILD IBM COMPONENTS 

Module 
Name 

IJGWE ZZZ 
IJFWEZZZ 
IJFWZNZ Z 
IJFWZ ZZ Z 
IJGWZNZZ 
IJGWZ RZ Z 
IJJCPDV 
IJJCP DVl 
IJJCPDV2 
IJJCPDO 
IJJ<P DON 
IJJCPDl 
IJJ CP DlN 
IJJCPD2 
IJJ CPD3 
IJJCPV 
IJJCPVl 
IJJCPV2 
IJJCPO 
IJJCP ON 
IJJCPl 
IJJCP lN 
I JJCP 2 
IJJCP 3 
I JJFC BID 
IJJFCBZD 
IJJFCII D 
IJJFC I ZD 

SOURCE STATEMENT LIBRARY MACROS 

The f ol lowing are the names o f  the macro definitions in the source 
sta tement library of the IBM supplied s ystems residence volume.  

Supervi sor Fi le Supervi sor I OCS Misc . 
G eneration Definition Communications Im:eerat ives Macros 

A.ALLOC X 
A .ARUM7TYP Q 
A. Af.MTRTAB B 
A .ASSGN X 
A . ATI'ACH X 
A. BREAKOFF Q 
A. BTMOD B 
A. BTRWC B 
A. B TWAIT B 
A. BUFARU Q 
A .• BUF FER Q 
A. CALL X 
A .CANCEL X 
A. CANCE LM Q 
A . CCB X 
A . CDMOD X 
A. CHECK .MT , SD , MR 
A. CHECKARU Q 
A. CHGNTRY B 
A .CHI<PT X 
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Supervi sor Fi le supervis or r oes Misc . 
Generat ion Defin it ion Conununications ImQerative s Macros 

A . cm G  8 k  
A . CHNGP Q 
A . Citi GI'  Q 
A . C I<REQ Q 
A. CIDSE X 
A.CI.OSE !-1C  Q 
A. CLOSER X 
A . CNI'RL X 
A. C CMMN X 
A . C<:»ttRG X 
A . CONFG X 
A . COOTROL B 
A.COPYC Q 
A. COPYP Q 
A .COPYQ Q 
A. COP YT  Q 
A . COONTER Q 
A . CTLTB L Q 
A . D.AMOD X 
A. DATESTMP Q 
A . D� X 
A .DETACH X 
A. DFrRMLST B 
A .D IAG E 
A . DIMOD X 
A . DIRECT Q 
A. D ISEN MR 
A . DOS CHLV M 
A. D SP LY X 
A. DTFBG 8k 
A .DTFBT B 
A. DTFBTND B 
A .DTFCD X 
A. DTFCN X 
A. DTFDA X 
A . DTFDI X 
A . DTFEN 8k 
A. DTFIS X 
A. DTFIS l X 
A . DTFIS 2  X 
A. DTF IS 3  X 
A . DTFMR X 
A . D TF MT X 
A . DTFOR X 
A . DTFPH X 
A . DTFPR X 
A. DTFPT X 
A. DTFQT Q 
A .DTF SD X 
A. DTFSR 8k 
A . DUMP X 
A. D�GEN X 
A . ENDFL IS 
A . E ID RCV Q 
A . ENDREADY Q 
A .EID SE ND  Q 
A. ENQ X 
A .EOA Q 
A. EOB Q 
A . EOBLC Q 
A. ECJ X 
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Supe rvi sor Fi le Supervisor I OCS Misc . 
Generation Def i niti on Communicat i ons Im:Qerat ives Ma cro s 

A . ERET X 
A .ERRMSG Q 
A. ESETL I S  

A . EU3 CG E 
A. EU3DK E 
A . EU3 EJ E 
A . EU3ER E 
A . EU3 FT E 
A .EU3 MS E 
A . EU30S E 
A .EU3 PH E 
A . EU3 PT E 
A .. EU3RD E 
A . EU3 TP E 
A . EU3 0 E 
A. EU4CG E 
A. EU4 DK E 
A .EU4 EJ E 
A. EU4 ER  E 
A .EU4FT E 
A . E U4 IN E 
A .. EU4MS E 
A . EU4 0S E 
A . EU4 PH E 
A. EU4 PT E 
A. EU4 RD E 
A .EU4TP E 
A . EU4 0  E 
A .EXCP X 
A .  E XI T  X 
A . FIDV MT , SR 
A.  FETCH X 
A . FOPT X 
A . FRE E  X 
A. GFI' X 
A .GETIME X 
A. IJK ZL I 
A. IJLBTMDS B 
A. IJLQBABD Q 
A. IJLQBFRD Q 
A . IJLQBRBD Q 
A. IJLQCKPD Q 
A . I JLQCTLD Q 
A .. IJLQDEQU Q 
A . IJLQD SCT Q 
A. IJLQDTFD Q 
A. IJLQIPlD Q 
A. IJLQLABD Q 
A. IJLQLCBD Q 
A. IJLQMCBD Q 
A. IJLQQCBD Q 
A . IJLQSTBD Q 
A. IJLQSVCD Q 
A . IJLQTBLD Q 
A. IJLQTSVC Q 
A . IJLQVECD Q 
A. I�ARD u 
A . INDISK u 
A.  I NLOG u 
A. IN!' APE u 

I A . INI'CR u 
A. INTERCPT Q 
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Supervisor Fil e  Supervisor IOCS Mi sc . 
Generation Definiti on Communications I m:eeratives Macros 

A. IOTAB X 
A . ISMOD X 
A. I SMOD O  X 
A. ISMODl X 
A . I SMOD 2 X 
A. ISMOD3 X 
A . ISMOD 4 X 
A. I SMOD S X 
A. ISMOD6 X 
A. I SMOD 7 X 
A . ISMOD8 X 
A.  I SMOD 9 X 
A. LERET X 
A . LCBD Q 
A. LERB B 
A . LERPRT B 
A. LINE Q 
A . L IN ETBL Q 
A. LIST Q 
A . Lrr E  MR 
A . L<'AD X 
A. LOADA c 
A. L<D IS C, P 
A. LOGSEG Q 
A. LOP EN B 
A. LPSTART Q 
A. LUBGEN X 
A. M<DE Q 
A. MRMOD X 
A . Mffi TYPE Q 
A. M'IMOD X 
A . MVC OM X 
A.  NOTE MT , SR 
A. ONLTST B 
A. OPC TL Q 
A . OPEN X 
A. OPE NR  X 
A. OPI' ION Q 
A . ORMOD X 
A. OUI'APE u 
A . OUI'CARD u 
A. OUI'DI SK u 
A . OUI'LOG u 
A. OUI'PRT u 
A .  PAUSE Q 
A. PDUMP X 
A. PIO CS X 
A. POI NI'R MI' , SD 
A. POINTS MT , SD 
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Supervisor Fi le Supez:vis or IOCS Misc . 
Generat ion Definition communications I m�rative Macros 

A . POI NTW Mr,, SD 
A. POLL Q 
A . POLLIMIT Q 
A. POST X 
A . POOTARU Q 
A. POSTRCV Q 
A. POOTSEND Q 
A . PREFI XD  Q 
A. PRMOD X 
A . PROCESS Q 
A. PRTOV PR 
A . PTMOD X 
A . PUI' X 
A. QCBD Q 
A. RANDA c 
A. RCB X 
A . RCVHDR Q 
A. RCVITA2 Q 
A . RCVSEG Q 
A. RCV ZSC3 Q 
A. RDLNE X 
A. RFAD MT, SD, IS, DA, B , MR 
A. RELBUF B 
A. RELEASEM Q 
A. RELSE MT , SD , SR 
A . REPEAT Q 
A. REQBUF B 
A . REROUTE Q 
A . RESCN X 
A .. RES E.TPL B 
A. RETRIEVE Q 
A. REI'URN X 
A. ROUTE Q 
A. RRIJ IS c 
A .RUADA C, P 
A. RtlAIS C , P  
A . SAVE X 
A. SDMOD X 
A .. S IMODFI X 
A. SDMODFO X 
A . S IMODFU X 
A . SDMODUI X 
A. S IMODUO X 
A . SDMODUU X 
A. SDMODVI X 
A . Sr:MODVO X 
A. SDMODVU X 
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supervi sor Fi le Supervis or r oes Misc . 
G enerat ion Definition Communications Im�rative Macros 

A. SDt10DW X 
A .  SEND X 
A. S EN DBDR Q 
A . SENDSEG Q 
A. SEDV X 
A . SEQDA c 
A . SEQIN Q 
A . SEQOUT Q 
A . SETFL IS 
A. SEI' IME X 
A . SETL • IS 
A. S GDFC H  X 
A . SGD SK X 
A. SGSVC X 
A,. SGTCHS X 
A . SGTCON X 
A . S GI' BAP X 
A .  SGUNCK X 
A. SKIP Q 
A . SMr CR MR 
A. SNDITA2 Q 
A . SID ZSC3 Q 
A .. SOURCE Q 
A . SRO IS c 
A . STARTARU Q 
A . STARTLN Q 
A .  S'ICBD Q 
A. STDJC X 
A . S'IOPARU Q 
A. S'IDPLN Q 
A . STX IT X 
A. SUPVR X 
A . T EC B  X 
A .  TERM Q 
A.TERMI'BL Q 
A . TERMTBLD Q 
A .. T IMFSTMP Q 
A .. TRANS Q 
A. TRN SLATE B 
A . TRS RCTW B 
A . TRSRCT3 B 
A . TRS SCTW B 
A . TRSSCT3 B 
A. TRONC MI' , SD ,SR 
A . T�IT B 
A. WAIT X 
A . WAI TF  IS , DA, MR 
A. WAITM X 
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A. WORD 
A.WORI1I.'BL 
A. WRI TE 
A.WRU 
Z. AS1 
Z . AS2 
Z .AS3 
Z . AS4 
Z .AS5 
Z. AS6 
Z . ATl 
Z. CBl 
Z . DEL E.TECL 
Z. DELETERL 
Z . DELE.TESL 

I Z .. EU3 SPRGM 
Z . EU4 SPRGM 
Z .FOl 
Z. IIFMERGE 
Z . ILFSAMPL 
Z. LINREDIT 
Z . Mffi l  
Z .. MCR 2 
Z . ORDC 
Z . ORJT 
Z. PLl 
Z . RGl 
Z. SMl. 
Z . SM2 
Z. SM4 
Z . SM5 
Z. SM6 
Z . UTDCPRl 
Z . U'ID RPRl 
z. UTDKPR2 
Z . U'IDKPR3 
Z. U'ITPPRl 
Z .UTTPPR2 
z. VFUl 

Supervisor Fil e  Supervisor I OCS 
Generation Definiti on Communicat ions Imperat ive 

MT, SD, IS, DA, B 

Mis c .  
Macro s 

Q 
Q 

Q 
s 
s 
s 
s 
s 
s 
s 
s 
D 
D 
D 
s 
s 
s 
F 
s 
L 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
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I 

Key : X 
B 
c 

D 
E 
F 
I 
L 
M 
p 
Q 
s • 
u 
MR 
MT 
so 
IS 
DA 
SR 
PR 
8 k 

• 

genera lly applicable 
BTAM 
COBOL DASD macros <these macros are not necessary for COBOL 
compilat ion or execution ) 
Delete book 
emulator macro 
Basic FORTRAN Compatabi lity with FORTRAN 
PL/I macro 
Linkage edit book 
display cha nge level book 
PL/ I DASD macros 
QTAM 
s ampl e probl em 
utility macros 
magneti c character readers 
magnetic tape 
sequentia l DASD 
index s equential 
d irect access 
s erial 
printer 
for BPS and BOS compatibil ity 

for 1 2 8 5  sampl e problem change DEVICE on the cards with the 
sequence numbers 1054  and 1070  from DEVICE=12 8 7 to 
DEVICE=1 2 8 5  
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Appendix D. Disk Sort/Merge Modules 

The D is k  Sort/Merge program residing in the relocata ble library cons i sts 
of three entries : 

1 .  pr imary processor generati on modules 

2 .  intermediate processor generation modules 

3 .  relocatable ob ject modules.  

Thes e  modules enable a us er to l inkage edi t  into the core image 
library only those modules requi red t o  tai lor a general iz ed sort/mer ge 
program to s pecific job appl ications .  At system generation time , the 
user can l inkage edit any one of s even distinct . sort/merge obj ect 
programs int o  the core image l ibrary . 

Th e  following programs can be generat ed at linkage edit time : 

1. The entire sort/merge program . 

2. A program tha t 

a .  sorts fixed-length records ; 

b.. performs the ADDROUT opti on for fixed or variabl e- l ength 
record ; and 

c. merges fixed or variable- length records . 

3.  A program tha t 

a. sor ts variab le-length records ; 

b. performs the ADDROUT opti on for fixed or variabl e-length 
records ; and 

c. merges fixed or variable-length records . 

4 .  A program tha t 

a .  sorts fixed o r  variable-length records ; and 

b.. performs the ADDROUT opti on f or fixed or variable-length 
records . 

5 .  A program tha t 

a .  sor ts fixed-length records ; and 

b. performs the ADDROUT opti on for fixed or variabl e- l ength 
records . 
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6 .  A program that 

a .  s orts variabl e- l ength records ; and 

b. performs the ADDROUT option for fixed or variable-length 
records .  

7 .  A program tha t me rge s fixed or variable- length records . 

The user should linkage edi t only the Sort/Merge program 
satisfi es his particular requi rements . To generat e :  

Program 1 .  specify:  INCLUDE IJOSM 
// EXEC LNKEDT 

Prog ram 2 .  s pecify :  INCLUDE IJOSMFOM 
// EXEC LNKEDT 

Progra m 3 . s pecify : INCLUDE IJOSMVOM 
// EXEC LNKEDI' 

Program 4 .  specify:  INCLUDE IJOSMFVS 
// EXEC LNKE DI' 

Prog ram 5 .  s peci fy :  INCLUDE IJOSMFOS 
// EXEC LNKEDT 

Prog ra m  6 .  s pecify : INCLUDE IJOSMVOS 
// EXEC LNKEDI' 

Program 7 .  specify:  INCLUDE IJOSMERG 
// EXEC LNKEDI' 

Primary Proces sor G eneration Books 

CATALR 

INCLUDE 
INCI.UDE 
INCLUDE 
INCI.UDE 
INCLUDE 
END 

CATALR 

IJOSM 

LJOSMPHO 
IJOSMPHl 
LJOSMF2 3  
IJOSMV23 
LJOSMP H4 

IJOSMFOM 

Enti re SOrt/Merge program. 

that 

INCLUDE 
INCLUDE 
INCLUDE 

I JOSMPHO 
IJOSMPHl 
I JOSMF23 

1 .  sort program for f ixed- length records.  

INCI.UDE 
END 

IJOSMPH4 

2. ADDROUT option ( fi xed or variable ) . 
3 .  Merge-only f or f ixed or variabl e- l ength 

records . 
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CATALR IJOSMVO.M 

INCW DE LJOSMPHO 1.  Sort prog ram f or variable-l ength records . 
INCLUDE I JOS.MPH1 2 .  ADDROUT option ( fixed or va riable ) .  
INCWDE LJOSMV23 3.  Merge-only for fixed or variable-le ngth 

records. 
INCWDE LJOSMPH4 
END 

CATALR IJOSMFVS 

INCLUDE IJOS.MPHO 1 .  S ort program for f ix ed or variable-l ength 
records. 

INCLUDE IJOSMPH1 2 .  ADDROUT opti on ( fixed or variabl e) . 
INCIDDE LJOSMF23 
INCLUDE IJOS .MV2 3  
END 

CATALR IJOS.MFOS 

INCWDE LJOSMPHO 1 .. Sort program for fixed- length records . 
INCLUDE IJOS.MPH1 2 .  ADDROUT option ( fixed or variabl e ) . 
INCID DE LJOSMF23 
END 

CATALR IJOS.MVOS 

INCLUDE IJOS.MPHO 1 .  Sort program for variable-length records. 
INCWDE LJOSMP H1 2.  ADDROUT opti on ( fi xed or variable) .  
INCWDE IJOSMV23 
END 

CATALR IJOSMERG 

INCWDE IJOSMPHO 1 .  Merge -only program f or fixed or variabl e- l ength 
records . 

INCWDE LJOSMPH4 
END 

Intermediate Processor Generation B ooks 

CATALR 

PHASE 
INCLUDE 
PHASE 
INC IDDE 
PHASE 
INCIDDE 
PHASE 
INCIDDE 
PHASE 
INCWDE 
PHASE 
INCWDE 
PHASE 
INCLUDE 
PHASE 
INCWDE 
PHASE 

IJOSMPHO 

DSORT 
IJOS .M0 01 
DSORT0 0 2  
IJOSM002 
DSORT0 0 3  
LJOSM003 
DSORT004 
LJOSM004  
DSORTOOS 
IJOSMO O S  
DSORT006 
LJOSM006 
DSORT007 
IJOS.M0 07 
DSORT008 
IJOSM008 
DSORT0 0 9  
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INCLU DE 
PHASE 
INCLUDE 
END 

CATALR 

PHASE 
INCLUDE 
PHASE 
INCIIJDE 
PHASE 
INCLUDE 
PHASE 
INCLUDE 
END 

CATALR 

PHASE 
INCLUDE 
PHASE 
INCLUDE 
END 

CATALR 

PHASE 
INCLUDE 
PHASE 
INCLUDE 

PHASE 
INLCD DE 
PHASE 
INCLUDE 
PHASE 
INCLUDE 
END 

CATALR 

PHASE 
INCLUDE 
PHASE 
INCLU DE 
PHASE 
INCLUDE 
PHASE 
INCLUDE 
PHASE 
INCLUDE 
END 

LJOSM 0 0 9  
DSORT 01 0  
LJOSM 0 10 

IJOSMV2 3 

DSORT2 03 
LJOSM 2 0 3  
DSORT2 04 
LJOSM 2 0 4  
DSORT3 03 
LJOSM30 3  
D SORT3 04 
I JOSM3 0 4  

LJOSMERG 

DSORT4 01 
LJOSM401 
DSORT4 02 
IJOS M4 0 2  

LJOSMP Hl 

DSORT1 01 
LJOSM101 
DSORT1 02 
IJOSM10 2  

DSORT1 03 
LJOSM10 3  
DSORT1 04 
LJOSM104 
DSORT1 05 
LJOSM10 5 

LJOSMF23 

DSORT2 01 
LJOSM201 
DSORT2 02 
LJOSM20 2 
DSORT3 01 
IJOSM3 0 1  
DSORT3 0 2  
I JOSM3 02 
DSORT5 0 1  
IJOSM5 01 

1 .  
2 .  
3 .  
4 .  

5 .• 

IJOSMPHO = Ass ignment Phas e .  
IJOSMPHl = P ha se 1 .  
IJO SMF2 3 = Phases 2- 3 for f ix ed- l ength records . 
IJOSMV23 = Phase 2- 3 for variable -length 
records . 
IJOSMPH4 = Merge-only or Phase 4 .  
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Phase Names and Relocatable Module Names 

Phase Name csect Name Module Name R�uired PrQgram Phase 

D SORT I J00011 0  IJOSM0 0 1  
DSOR1' 00 2 IJ00 0 210 IJOSM002 
DSORI' 003 IJ00 031 0 IJOSM0 03 
DSORT00 4 IJ00 0 4 10 IJOSM0 04 Assignment 
DSORI' OOS IJ0005 10 IJOSMO OS Always Phase 
D SORT00 6 I JC0 061 0 IJOSM0 06 requ ired 
DSORI' 007 IJ00 07 10 IJOSM 0 0 7  ( Phase 0 )  
D SORT 0 0 8  I J00 0 8 1 0  IJOS M0 0 8  
DSORI' 00 9 IJ00 0 9 10 IJOS.M0 09 
D SORT 01 0 IJ001 01 0 IJOSM010 
DSORT10 1 IJ010110 IJOSM1 01 
DSORT 1 0 2  IJ01 0210 IJOSM1 0 2  Required 
DSORT10 3 IJ01 0310 IJOSM1 03 for Phase 1 
DSORI' 1 0 4 IJ010 4 10 IJOSM1 0 4  Sort 
DSORT 1 0 5  I J01 051 0 IJOS M1 0 5  
DSORI' 20 1 IJ0 20110 IJOSM 2 0 1  Fixed-length 
D SORT 20 2  I J02 0210 IJOSM2 0 2  records : SORT Phas e 2 
DSORI' 20 3 IJ0 20 310 IJOSM2 03 variable-length 
D SORT 2 0 4  I J02 0410 IJOSM2 04 records : Sort 
DSORT30 1 IJ030110 IJOSM301 F ixed-length 
DSORT 30 2  IJ03 021 0 IJOSM3 0 2  records : Sort Phas e 3 
D SORT30 3 IJ030 31 0  IJOSM3 03 Variable-length 
DSORI' 304 IJ0 3 0 4 10 IJOSM304 records : Sort 
D SORT401 IJ04 011 0  IJOSM4 0 1  Merge-only Phas e 4 
DSORI' 40 2 IJ04 0 210 IJOS�4402 operations (Merge ) 
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Appendix E. Tape and Disk Sort/Merge Modules 

The Tape and D i sk Sort/Merge program res iding in the relocatabl e l ibrary 
consists of three entries : 

• primary processor ge ne rati on modu les 

• intermedia te proce ssor gene ration modules 

• r eloca table ob ject modules. 

These modules enable a us er to l inkage edit into the core i mage libra ry 
only those module s  requi red to tai lor a generalized s ort/merge program 
to specific jot appl i cat ions . At system generation time , the use r  can 
l inka ge edit any one of six di sti nct s ort/merge obj ect programs into the 
core image l i brary : 

1 .  The ent ire sort/merge program . 

2 .  The entire sort program . 

3 .  The merge program. 

4 .  A sort program that uses 2 4 00  tape units as int ermediate storage . 

5 .  A sor t program that use s 2 311 di rect access d�vices a s  intermed iate 
st orage . 

6. A sort program that uses 2 314 di rect access dev ices as int ermediate 
st orage . 

To cons erve library space, the user shoul d  linkage edi t  only the 
sort/merge program that sati sfies his part i cular requ irements .  Note 
that an attempt to execut e an option not selected wi ll result i n  
abnorma l terminati on of the sort/merge program. T o  generate: 

Program 1 .  specify : INCLUDE ILHSALL 
// EXEC LNKEUI' 

Program 2 .  specif y :  INCLUDE ILHSORT 
// EXEC LNKEDT 

Prcg ram 3 .  s peci fy :  INCWDE ILHSMRG 
// EXEC LNKEDT 

Program 4 .  s pecify : INCLUDE ILHST 
// EXEC LNKEIJr 

Program 5 .  specify:  INCLUDE ILHSD1 
// EXEC LNKE IJr 

Prcg ram 6 .  speci fy :  INCWDE ILHS D4 
// EXEC LNKEDT 

If the s ort/merge program is gen erated in a system without 
mul tiprogramming support , the f ollowi ng prima ry processor generat ion 
modul e must be l inkage edited immediately after the se lected prog ram : • 

INCLUDE ILHS NMPS 
// EXEC LNKEDT 
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Primary Processor Generation Books 

CATALR ILHSALL 

INCLUDE I LHSPH O  
INCLUDE ILHSPH1 
INCLUDE ILH SPH2 Enti re Sort/Merge Program 
INC lUDE I LHSPH 3  
END 

CATALR ILHSORT 

INCLUDE I LHSPH OS 
INCW DE ILHSPH1 
INC LUDE ILHSPH2 Enti re Sort Program 
INCLUDE ILHSPH 3S 
END 

CATALR ILHSMRG 

INCLUDE I LHSPH OM 
INCID DE ILHSPH3M Merge P rogram 
END 

CATALR ILHST 

INCLUDE I LHSPH OT 
INCW DE ILHSPH1T 
INC LUDE I LHSPH2T 2 4 0 0  Sort Prog ram 
INCLU DE ILHSPH3T 
END 

CATALR ILHSD1 

I NC LUDE I lliSPH 01 
INCW DE ILHSPH11 
INC LUDE I LHSPH21 2 311 S ort Program 
INCLU DE ILHSPH31 
END 

CATALR ILH SD4 

INCLUDE I LHSPH 04 
INCLU DE ILHSPH14 
INC LUDE I LHSPH24 231 4  Sort Prog ram 
INCW DE ILHSPH34 
END 

CATALR ILHSNMPS 

INCLUDE I LHSPHN Required for systems without multi programming 
support 

Intermediate Processor Generation Books 

CATALR 

PHASE 
INCLUDE 
INCLU DE 
PHASE 

I LHSPH O  

SORT, + O 
I LHSPPI 
ILHSRTMG 
SORTRCL,, * 
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INC I.UDE I LH SRCL 
INCLUDE ILHSRCA 
INCLUDE ILH SRCM Enti re Sort/Merge Program 
PHASE SORTRCB, * Phas e 0 
INCLU DE ILHSRCB 
INC LUDE I LHSRCJ 
INCLU DE ILHSRCI 
PHASE SORTRCK , *  
INCLU DE ILHSRCK 
PHASE SORTRCC , *  
INCLUDE ILHSRCC 
PHASE SORTRCD , *  
INC LUDE ILHSRCD 
PHASE SORTRCE, * 
INCLUDE I LHSRCE 
PHASE SORTRCF, * 
INClUDE I LHSRCF 
PHASE SORTRCH, *  
INCLUDE ILH SRCH 
END 

CATALR I LHS PH OS 

PHASE SORT, + O  
INCLUDE I LHS PPl 
INCLU DE ILHSRTMG 
PHASE SORTRCL , *  
INCLUDE ILHSRCL 
INCLU DE ILHSRCA 
INC LUDE I LHSRC� 
PHASE SOI<.TRCB, * Enti re SOrt Program 
INCLUDE I LHSRCB Pha s e  0 
INCLU DE ILHSRCJ 
INClUDE I LHSRCI 
PHASE SORTRCK , * 
INCLUDE ILHSRCK 
PHASE SORTRCC, * 
INCLU DE ILHSRCC 
PHASE SORTRCD, * 
INCLU DE ILHSRCD 
PHASE SORTRCE , *  
INCLU DE ILHSRCE 
PHASE SORTRCF ,, * 
INCLUDE ILHSRCF 
END 

CATALR ILHSPHOM 
PHASE SORT., + O  
INCLUDE I LHSPPI 
INCLU DE IL HSRTMG 
PHASE SORTRCL , *  
INCLU DE IL HSRCL 
INCLUDE ILHSRCA Merge Prog ram 
INCLUDE ILHSRCM Phas e 0 
PHASE SORTRCB , *  
I NC LUDE I LHSRCB 
PHASE SORTRCJ , *  
INC LUDE I lliSRCJ 
INCLU DE ILHSRCI 
PHASE SORTRCK , *  
INCLUDE ILHSRCK 
PHASE SORTRCC , *  
INCLUDE I LHSRCC 
PHASE SORTRCD , *  
INCLUDE I LHSRCD 
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CATALR I LHSPH OM 
PHASE SORTRCH , *  
INCLUDE ILHSRCH 
END 

CATAL!! I LHSPH OT 

PHASE SORT, + O  
INCI.UDE I LHSPPI 
INCLUDE IL HSRTMG 
PHASE SORTRCL, *  
INCLUDE ILHSRCL 
INCI.UDE ILHSRCA 
INCI.UDE ILHSRCM 
PHASE SORTRCB , *  2400  Sort P rog ram 
INCI.UDE I LHSRCB Phas e 0 
PHASE SORTRCJ, * 
INCI.UDE I LHSRCJ 
INCLU DE ILHSRCI 
PHASE SORTRCK , *  
INCLUDE ILHSRCK 
PHASE SORTRCC , *  
INCI.UDE I LHSRCC 
PHASE SORTRCD , *  
INCI.UDE I LHSRCD 
PHASE SORTRCE, * 
INCLUDE I LHSRCE 
END 

CATALR ILH SPH01 

PHASE SORT , +O  
INCLUDE IL HSPP I 
INCI.UDE I LHSRTMG 
PHASE SORTRCL, * 
INCLUDE I LHS RCL 
INCLUDE ILHSRCA 
INCLUDE ILHSRCM 
PHASE SORTRCB,, * 2 311 Sort Program 
INCLUDE ILHSRCB Phase 0 
PHASE SORTRCJ , *  
INCLUDE ILHSRCJ 
INCI.UDE I LHSRCI 
PHASE SORTRCK, *  
INCI.UDE I LHSRCK 
PHASE SORTRCC, * 
INCLUDE ILHSRCC 
PHASE SORTRCD, * 
INCLUDE ILHSRCD 
PHASE SORTRCF , *  
INCLUDE ILHSRCF 
END 
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CATALR ILHSPH 04 

PHASE SORT, + O 
INCW DE ILHSPP I 
INCLUDE I LHSRTMG 
PHASE SORTRCL , * 
INC LUDE I LHSRCL 
INCW DE ILHSRCA 
INC LUDE ILH SRCM 
PHASE SORTRCB, * 2 31 4  sort Pro gram 
INCW DE ILHSRCB Pha se 0 
PHASE SORTRCJ, *  
INCW DE ILHSRCJ 
INC LUDE I LHSRCI 
PHASE SORTRCK , *  
INCLUDE I LHSRCK 
PHASE SORTRCC, * 
INCWDE ILHSRCC 
PHASE SORTRCD, *  
INCliJ DE ILHSRCD 
PHASE SORTRCF , *  
INCW DE ILHSRCF 
END 

CATALR I LHSPHN 

PHASE SORT , * Also required for Phase 0 of a l l  
INCW DE ILHSPP I sort/merge programs in systems 
INCLUDE I LHSRTM:i without multipro gramming support 

CATALR I LHSPH1 

PHASE SORTRCN , * 
INCWDE I LHSRCN 
PHASE SORTRSD, *  
INCW DE ILHSRSD 
PHASE SORTRSE , *  
INCW DE ILHSRSI 
INC LUDE I LHSRSE 
INCW DE ILHSRMC 
PHASE SORTASA , *  Enti re Sort Program 
INCW DE ILHSASA P has e 1 
PHASE SORTROA, *  
INCLUDE ILHSROA 
PHASE SORTRDA , *  
INC LUDE I LHSRDA 
PHASE SORTRDB, * 
INC LUDE I LHSRDB 
PHASE SORTRDC, * 
INCLUDE I LHSRDC 
PHASE SORTRAA, * 
INCWDE ILHSRAA 
PHASE SORTRAB, *  
INCLU DE ILHSRAB 
PHA SE SORTRBA , *  
INCW DE ILHSRBA 
PHASE SORTRBB , *  
INCID DE ILHSRBB 
PHASE SORTRBC ., * 
INCLUDE ILHSRBC 
PHASE SORTRBD , *  
INC LUDE I LHSRBD 
PHASE SORTRGA, *  
INC LUDE ILHSRGA 
PHASE SORTRGB, * 
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INCW DE ILHSRGB 
PHASE SORTRPA , *  
INCW DE ILHSRPA 
PHASE SORTRPB , *  
INCLUDE ILHSRPB 
END 

CATALR ILHSPH1T 

PHASE SORTRCN , *  
INCWDE ILHSRCN 
PHASE SORTRSD , *  
INCLUDE ILHSRSD 
PHASE SORTRSE,, * 
INCLUDE I LHSRSI 
INCWDE ILHSRSE 
INCLUDE I LHSRMC 
PHASE SORTASA, * 
INCLUDE I LHSASA 
PHASE SORTROA, * 
I NCIDDE I LHSROA 2 4 00 Sort P rog ram 
PHASE SORTRDA, * Phas e 1 
INCWDE ILHSRDA 
PHASE SORTRDB, * 
INCWDE ILHSRDB 
PHASE SORTRAA,, * 
INCLD DE ILHSRAA 
PHASE SORTRBA , *  
INCWDE ILHSRBA 
PHASE SORTRBB., * 
INCLUDE ILHSRBB 
PHASE SORTRBD,, * 
INCLUDE I IHSRBD 
PHASE SORTRGA, * 
INCLUDE I LHSRGA 
PHASE SORTRGB, * 
INCLUDE I LHSRGB 
PHASE SORTRPA, * 
INCWDE ILHSRPA 
END 

CATALR I LHSPH11 

PHASE SORTRCN, * 
INCLUDE I LHSRCN 
PHASE SORTRSD, * 
INCLUDE ILHSRSD 
PHASE SORTRSE, * 
INCLU DE ILHSRSI 
INC LUDE I IJISRSE 
INCWDE ILHSRMC 
PHASE SORTASA., * 
INCWDE ILHSASA 
PHASE SORTROA , *  2 311 Sort Prog ram 
INCLUDE ILHSROA P has e 1 
PHASE SORTRDA, *  
INCLUDE I LHSRDA 
PHASE SORTRDB, *  
INCLUDE I LHSRDB 
PHASE SORTRDC, * 
INCLUDE I IJISRDC 
PHASE SORTRAB, * 
INCLUDE I LHSRAB 
PHASE SORTRBA, * 
INCLUDE ILHSRBA 

Appendi x  E 2 87 



CATALR 
PHASE 
I NC LUDE 
PHASE 
I NC LUDE 
PHASE 
INC WDE 
PHASE 
INCWDE 
PHASE 
INCW DE 
END 

CATALR 

PHASE 
INCWDE 
PHASE 
INCWDE 
PHASE 
INCWDE 
I NC LUDE 
INCW DE 
PHASE 
INCLUDE 
PHASE 
I NC LUDE 
PHASE 
INC WDE 
PHASE 
I NC WDE 
PHASE 
INC WDE 
PHASE 
INCW DE 
PHASE 
INCW DE 
PHASE 
INCW DE 
PHASE 
INCWDE 
PHASE 
INCLUDE 
PHASE 
INCLUDE 
PHASE 
I NC LUDE 
END 

CATALR 

PHASE 
I NC 1UDE 
PHASE 
INC WDE 
PHASE 
INC1UDE 
INCW DE 
INC WDE 
PHASE 
INCWDE 
I NC 1UDE 
INCWDE 
INC WDE 
INCW DE 

ILBPH11 
SORTRBC , *  
I LHSRBC 
SORTRBD , * 
I LHSRBD 
SORTRGA, * 
I LHSRGA 
SORTRGB, * 
ILHSRGB 
SORTRPB, * 
ILHSRPB 

I LHSPH1 4  

SORTRCN , * 
ILH SRCN 
SORTRSD, * 
ILHSRSD 
SORTRSE , *  
IL HSRSI 
I LHSRSE 
ILHSRMC 
SORTASA , *  
ILHSASA 
SORTROA,, * 
I LHSROA 2 31 4  Sort Program 
SORTRDA,, * Pha se 1 
I LHSRDA 
SORTRDB, * 
I LHSRDB 
SORTRDC, * 
I LH SRDC 
SORTRAB, * 
ILHSRAB 
SORTRBA, * 
ILHSRBA 
SORTRBC , *  
ILHSRBC 
SORTRBD,, * 
ILHSRBD 
SORTRGA , *  
ILHSRGA 
SORTRGB , *  
I LHSRGB 
SORTRPB ,  * 
I LHSRPB 

ILHSPH2 

SORTRSG,, * 
I LHSRSG 
SORTRSH, * 
I LHSRSH 
SORTRSJ , * 
I LHSRS M  
ILHSRSJ 
ILH SRMC 
SORTRAC, * 
IL HSRAC 
I IBSRGD 
ILHSRPC Enti re sort Program 
I LHSAAC Phase 2 
IL HSASG 
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INCID DE IL HSAP C 
I NC lUDE I lH SAGD 
P HASE SORTRAD, * 
I NC ID DE ILH SRAD 
INC lUDE I LHS RGE 
INCLU DE IL HSRP D 
I NC lU DE I LHSAAD 
INCLU DE IL HSASG 
I NC lUDE I LHSAPD 
INCLU DE IL HSAGE 
PHASE SORTROB , *  
IN ClU DE I lHS ROB 
I NC LU DE  I L HSRBF 
I NC lUDE I LH SAS F 
INCLU DE IL HSAO B  
I NC LUDE I LHSABF 
END 

CATALR I LH SPH 2 T  

PHA SE SORTRSG , *  
It-JCLU DE IL HSR SG 
PHA SE SORTRS H ., * 
INCLU DE IL HSRSH 
PHASE SORTRS J , *  
INCID DE IL HSRSM 
I NC lU DE I lH SRSJ 2 4 0 0  Sort P rog ram 
IN ClU DE ILHS RMC P has e 2 
PHASE SORTRAC , *  
I NC lUDE I LHSRAC 
INCLU DE IL HSRGD 
I NC lUDE I LH SR PC 
INCLU DE ILHSAAC 
I NC lUDE I lliSASG 
INCLU DE IL HSAP C 
I NC lUDE I LH SAGD 
P HASE SORTROB , * 
I N CLU DE ILHSRO B 
I NC lUDE I LH S RBF 
INCLU DE IL dSASF 
I NC lUDE I LHSAOB 
IN CID DE IL HSABF 
END 

CATALR ILH SPH 2 1  

PHA SE SORTRSG , * 
INCLU DE ILHSRSG 
PHA SE SORTRSH , *  
INCJ...U DE ILHSRS H  
PHA SE SORTRS J , *  
INCID DE IL HSRSM 
I NC lUDE I IHSRSJ 
INCLU DE I LHSRMC 
PHASE SORTRAD ., * 2 3 1 1  Sort P rog ram 
I NC lUDE I LH S RAD Phas e 2 
INCUJ DE ILHSRGE 
I NC LUDE I IH S RPD 
IN CUJ DE IL HSAAD 
I NC lUDE I LH SASG 
INCUJ DE ILHSAP D 
I NC lUDE ILH SAGE 
P HASE SORTROB, * 
INCLU DE lLHSROB 
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CATALR ILHSP H 2 1  
INCLU DE IL HSRBF 
I NC LUDE I LHSASF 
INCLU DE IL HSAOB 
I NC LUDE I LHSABF 
END 

CATALR I LHS PH 2 4  

PHASE SORTRSG, * 
I NC LUDE I LHSRSG 
PHASE SORTRSH, * 
I NC LUDE I LHSRSH 
P HASE SORTRSJ , * 
I NC LUDE I LH SRSM 
INCLUDE ILHSRSJ 
INCIIJ DE IL HSRMC 2 31 4  Sort P rog ram 
PHASE SORTRAD, * Phas e 2 
INCIIJ DE ILHSRAD 
I NC LUDE I LHSRGE 
INCIIJ DE ILHSRPD 
I NC WDE I LHSAAD 
INCLUDE IL HSASG 
I NC LUDE ILH SAPD 
INCLUDE ILHSAGE 
PHASE SORTROB , *  
INC LUDE I LH S ROB 
INCID DE ILHSRBF 
I NC lUDE I LHSASF 
INCIIJ DE ILHSAO B  
I NC LUDE I LH SABF 
END 

CATALR I LH S PH 3  

PHASE SORTRSM, * 
I NC LUDE I LH S RS M  
INCLU DE ILHSRSE 
I NC lUDE I LHS RMC 
P HASE SORTRSN , * 
I NC lUDE ILH SRSN 
INClUDE ILHSRMC 
PHASE SORTRO C ., *  
I NC LUDE I LHSROC 
INCLU DE ILHSRBG Enti re Sort/Merg e Program 
INC lUDE I I.HSRPE Pha se 3 
INCID DE IL HSAO C  
I NC LUDE I LH SABG 
INCLUDE IL HSASK 
I NCIDDE ILH SASL 
PHASE SORTRGH , *  
INCUJ DE IL HSRGH 
INC LUDE I LHSAGH 
INCID DE ILHSAP H 
PHA SE SORTRGF , *  
INCUJ DE ILHSRGF 
I NC LUDE I LH SAGF 
INCLUDE ILHSAPF' 
PHASE SORTRGG , *  
I NC LUDE I LHSRGG 
INCID DE IL HSAGG 
INC LUDE I LHSAPG 
END 
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CATALR ILHSPH3S 

PHASE SORTRSM , *  
INC LUDE I LHSRSM 
INCID DE ILHSRSE 
INC LUDE I IHSRMC 
PHASE SORTRSN , * 
INC LUDE I LHSRSN 
INCID DE ILHSRMC 
PHASE SORTROC , *  
INCLUDE ILHSROC Ent ire Sort Program 
INCID DE ILHSRBG Phase 3 
INC LUDE I LHSRPE 
INCID DE ILHSAOC 
INCLUDE I LHSABG 
INCID DE ILHSASK 
INCLUDE I LHSAS L 
PHASE SORTRGF, * 
INC LUDE ILHSRGF 
INCLUDE ILHSAGF 
INCIDDE IL HSAPF 
PHASE SORTRGG, * 
INCLU DE ILHSRGG 
INCLUDE I LHSAGG 
INCID DE ILHSAPG 
END 

CA'l'ALR ILH SPH3M 

PHASE SORTRCN, * 
INCID DE ILHSRCN 
PHASE SCRTRSM , *  
INCIDDE ILHSRSM 
I NC LUDE I LHSRSE 
INCID DE ILHSRMC 
PHASE SORTRSN , *  
INCLUDE ILHSRSN 
INCID DE ILHSRMC 
PHASE SORTROC, * 
INCLU DE ILHSROC Merg e  P rog ram 
INCLUDE I LHSRBG Phase 3 
INCLU DE ILHSRPE 
INC LUDE I LHSACC 
INCLUDE ILHSABG 
INCWDE ILH SASK 
INCLUDE I LHSASL 
PHASE SORTRGH , *  
INC LUDE I LHSRGH 
INCW DE ILHSAGH 
INCLUDE I LHSAPH 
END 

CATALR I LHSPH3T 

PHASE SORTRSM ., * 
INC LUDE I LHSRSM 
INCLU DE ILHSRSE 
INC LUDE I LHSRMC 
PHASE SORTRSN , * 
INC LUDE I LH S RSN 
INCLUDE ILHSRMC 
PHASE SORTROC , *  
INC LUDE I LHSROC 2 4 0 0  Sort Pro gram 
INCID DE ILHSRBG Pha se 3 
INC LUDE I LHSRPE 
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I NC LUDE 
INCLU DE 
I NC LUDE 
INCLU DE 
PHASE 
INCLUDE 
I NCLU DE 
INC LUDE 
END 

CATALR 

PHASE 
INC LUDE 
I NC LUDE 
INCLU DE 
PHASE 
INCLU DE 
INC LUDE 
P HASE 
I NC lUBE 
INClU DE 
I NCLU DE 
I NC LUDE 
INCLU DE 
I NC LUDE 
INCLU DE 
PHASE 
INCLU DE 
I NC LUDE 
INCLU DE 
P HASE 
I NC LUDE 
INCLU DE 
I NC LUDE 
END 

CATALR 

PHASE 
INCLU DE 
I NC LUDE 
INCID DE 
PHASE 
INCID DE 
I NC lUDE 
PHASE 
I NCLU DE 
I NC LUDE 
INCLU DE 
I NC LUDE 
INCW DE 
I NC LUDE 
INCLUDE 
PHASE 
INCLU DE 
INCW DE 
I NC LUDE 
PHASE 
I NC lUDE 
INCID DE 
I NC LUDE 
END 

I LHSAOC 
IL HSABG 
I LHSAS K 
ILHSASL 
SORTRGF , *  
ILHSRGF 
IL HSAGF 
I LHSAPF 

I LH S PH 3 1  

SORTRS�, * 
ILH SRSH 
I LHSRSE 
IL HSRMC 
SORTRS N , * 
ILHSRSN 
I LHS RMC 2 311 s ort Prog ram 
SORTRO C ,  * P has e 3 
I LH SROC 
ILHSRBG 
ILHSRPE 
I LHSAOC 
ILHSABG 
I LHSAS K 
IL HSASL 
SORTRGF , *  
IL HSRGF 
I LH SAGF 
ILHSAPF 
SORTRGG , *  
I LHSRGG 
IL HSAGG 
I LHSAPG 

ILH SP H 3 4  

SORTRS M, * 
IL HSRSM 
I I.H S RSE 
IL HSRMC 
SORTRS M , *  
ILHSPSN 
I LH SRMC 
SORTROC , * 
IL HSROC 
I LHS RBG 
IL HSRPE 
I LHSAOC 2 31 4  S ort P rog ram 
IL HSABG P has e 3 
I LHSAS K 
ILHSASL 
SORTRGF , *  
I LHSRGF 
IL HSAGF 
I LHSAPF 
SORTRGG, * 
I LHSRGG 
IL HSAGG 
I LH SA PG  
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Phase Names and Relocatable Module Names 

Phase Name CSE€T ( Modul e 
Name 

SCRT ILHSPP I 
I LH SRTMG 

SORTRCA ILHSRCL 
ILH SRCA 
I LHSRCM 

SORTRCB ILHSRCB 
I LHSRCI 
ILHSRCJ 

SORTRCK I LHSRCK 
SORTRCC ILHSRCC 
SORTRCD I LH SRCD 
SORTRCE ILHSRCE 
SORTRCF ILHSRCF 
SORTRCH I LHSRCH 
SORTRCN ILHSRCN 
SORTRCD I LHSRSD 
SORTRSE ILHSRSI 

I I.HSRSE 
ILHSRMC 

SORTASA ILH SASA 
SORTROA ILHSROA 

ILHSAOA 
SORTRDA I LHSRDA 

ILHSADA 
SORTRDB I LHSRDB 

ILHSADB 
SORTRDC I LHSRDC 

ILHSADC 
SORTRAA ILHSRAA 

ILHSAAA 
SORTRAB ILHSRAB 

I LHSAAB 
SORTRBA ILHSRBA 

I LHSABA 
SORTRBB ILHSRBB 

I LH SABB 
SORTRBC ILHSRBC 

ILHSABC 
SORTRBD I LHSRBD 

ILHSABD 
SORTRGA I LHSRGA 

ILHSAGA 
SORTRGB I LHSRGB 

ILHSAGB 
SORTRPA I LHSRPA 

ILHSAPA 
SORTRPB I LHSRPB 

I LHSAPB 
SORTRSG ILHSRSG 
SORTR SH I LHSRSH 
SORTRSJ ILHSRSM 

I LHSRS J  
ILHSRMC 

SORTRAC I LH SRAC 
ILHSRGD 
ILHSRPC 
I LHSAAC 
ILHSASG 
I LHSAPC 

R�uired 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
T 
D 
M 
A 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
D 
D 
T 
T 
D 
D 
s 
s 
T 
T 
D 
D 
s 
s 
s 
s 
s 
s 
T 
T 
D 
D 
s 
s 
s 
s 
s 
T 
T 
T 
T 
s 
T 

Program Phase 

0-3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 , 2 , 3  
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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I LHSAGD T 2 
SORTRAD ILHSRAD D 2 

I LHSRGE D 2 
ILHSRPD D 2 
ILH SAAD D 2 
I LHSASG s 2 
ILHSAPD D 2 
I LHSAGE D 2 

SORTROB ILHSROB s 2 
I LHSRBF s 2 
ILHSASF s 2 
I LHSAOB s 2 
ILHSABF s 2 

SORTRSM ILH SRSM M 3 
SOR'IRSN I LHSRSN A 3 

ILHSRMC A 3 
SOR'IROC I LHSROC A 3 

ILHSRBG A 3 
I LHSRPE A 3 
ILHSAOC A 3 
I LHSABG A 3 
ILHSASK A 3 
ILHSASL A 3 

SORTRGH I LHSRGH M 3 
ILHSAGH M 3 
I LHSAPH M 3 

SORTRGF ILHSRGF s 3 
I LHSAGF s 3 
ILHSAPF s 3 

SORTRGG ILt!SRGG D 3 
ILHSAGG D 3 
ILHSAPG D 3 

KEY 

A - A ll programs 
D - Direct access ( 2 31 1, 2 31 4 ) Sort Programs 
M - M er ge Program 
s - E nt i re Sort Program 
T - 2 40 0  Sort Program 
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Appendix F. BPS Device Type 

Specifications (DD) 

The following device type codes can be entered in t he Bas ic Pro gramm ing 
sup�ort ASSGN cards : 

C1 10 52  Printer-Keyboa rd 

D1 23 11 Disk Drive 

D3 23 14 Disk Drive 

L1 14 03 or 1 4 0 4  Print er 

L2 14 43 or 1 44 5  Print er 

P1 25 4 0  Card Read-Punch ( punching only) 

P2 14 42 Card Read-Punch ( punching only) 

P 3  25 20 Card Read-Punch ( punching only) 

RO 26 71 Paper Tape Reader 

R1 25 40 Card Read-Punch ( reading only) 

R2 25 40 Us ing Punch-R ead- Feed feature 

R3 14 42 card Read-Punch ( reading or reading and punching f or combi ned 
f i les) 

R4 25 01 Card Reader 

R5 25 20 Card Read-Punch ( reading or reading and punching f or combi ned 
f i les) 

RR 12 85 Optical Reader 

ST STR devices attached to 2701 

T1 24 00 7-track Tape 

T2 24 00 9-track Tape 
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Appendix G. Storage Requirements 

Internal Storage Requirements 

Thi s s e ction conta ins the data requir ed for e stima ting three va lues : 

1. T he s iz e  of the superv isor requir ed for a genera ted syste m ,  

2 .  T he amount o f  ma i n  storage requi red at o b j e ct-time for the 
s upervi sor and r oes macro inst ruct ions , and 

3. T he interna l storage requi reme nts f or relocata bl e su brout ines 
requ i red by COBOL, FORTRAN , B a s ic FORTRAN , a nd PL/1 . 

The s upervis or s iz e  can be used to determine the s i ze of the avai lab le 
probl em-program area . Note that the background probl em- program ar ea 
must be at least 1 0 , 2 4 0  bytes when t he Disk Operat ing System is used . 
However . if the COBOL c ompi le r or the Assembl er with both di s k  and t a pe 
·Nork fi l e s  i s  a part o f  t he system., the mi nimum ba ckground area must be 
1 4 , 33 6  bytes . If As s embl er F is part o f  the sys tem , the mini mum 
backgro und area must be 4 5 , 05 6  bytes . The supervis or varies in s iz e  
f rorr syst em t o  syst em  accordin g  to the option s c hosen by the user and to 
the mac hine conf ig ura ti on. 

I T he s torage e stima te s  shown in thi s publi cati on are within 1 5 %  var ia nce 
of actua l  requ i rements . 

Supervisor 

Figure 50 giv es the ma in storage r equir ements for the ba se s upervi s ors 
and the e lements tha t ca n be i nc luded in a tai lored supervisor . T he 
bas e su�ervis or requ irement for the hatched j ob system is 5 , 9 0 2  byte s .  
Add it iona l storage requi rements must be added to the ba se requi rement 
f or e ach additional supervis or e lement des i re d  t hat is not within the 
bas e requ i rement. For exampl e, for OC=YE S ( F OPT )  under hatched job 
system , a dd 1 7 6  byte s to the bas e  storage requ i rement ( 5 , 90 2  bytes ) . 
The bas e requ i rement for t he MPS=YES supervisor is '6 , 870  bytes .  For 
ba s ic T e lecommunica ti on unde r MP S= YES , i . e .  'l'P = BTAM, add 2 80 byte s  to 
the b as e  requ irement for t he MPS sup ervisor , thus an MP S supe rvi sor that · 
include s ba sic Telec ommGnicati on requi res 7 , 150  bytes ( s ee F i gure 5 0 ) . 
( Note t hat QTAM requires an MPS sup erv isor . )  Thus , by the time th e 

s up er visor is tai l ored to the i n stal lation requi rements , i t  usua l ly i s  
l a rge r than the ba se require ments . 

No te the re la ti onship betwe e n  the actua l  number o f  byt es in the 6K 
a nd 8 K  supervis ors s hipped by IBM and the number of bytes specified i n  
the S END macro f or the re s pe cti ve supervis or. 

S iz e  of Supervi sor 
shi pped by I BM < in bytes ) 

6 , 1 4 4  
6 , 5 9 2  

Addres s  Speci f i ed 
In S END Mac ro ( in bytes )  

6 , 1 4 4  
8 , 1 92 

Th e  SEND macro specif i es the beginn ing of the problem prog ram a rea t o  
fac il ita te system gene ra ti on .  De pendi ng on t h e  combinat ion o f  
supervis ory functions chos en, a supervisor greater tha n 6 , 1 4 4  bytes may 
be genera ted . 
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Note : All supervi sor generati on opti ons are des cribed in the s ection 
Macro Instructions For Generating a supervi sor . 

r---- -- ---------------------T---------------------T----------------- --------- ------1 
1 ! G eneration I NP S=  1 
f Supervisor E lement ! Ope ra nd �----------T---------T-----------� 
I I I NO I YES I BJF I 
·---------------------------+---------------------f----------�---------1-----------� 

I ! Re qu i red Routines ( Basic 
S i ze ) -SUPVR 

svc Interruption Hand li ng  
Syst em Loader ( FETCH and 

I.OAD ) 
II O  Units Control Tabl es 

( LUBS , PUBS , and JIB S) 
General Entry and Exit 

Routine s 
Co�munication Region 
Trans ient Are a  
En d  of Job Step 
Phys i cal IOCS ( including 

Selector Channe l 
su pport ) 

Storage Protection 
(with MP) 

! Opti onal Routines 
I 

SYSTEM=DI SK 5 9 0 2  6 8 7 0  7 16 6  

! Magn et i c  Character Opt ions I MICR=1 41 2 or 141 9 1 4 4 0  15 2 4  1 5 2 4  

I I (for 1259 see Note 1) 
I I 
I I MICR=1 4 1 9D 1 2 8 4  1 3 8 4 1 3 8 4 

I I 
! Teleprocess ing Options I 
I BTAM ITP= BTAM I 3 7 6  2 8 0 2 8 0 

I QI' AM I TP=QTAMn ( Note 2 )  I 8 7 2 +  [ Al 8 7 2 +  [ A] 

�---------------------------+---------------------+-------- --f---------+-----------� 
I Multita sking ! AP=YES I I 2 2 5 6  I 2 2 5 6  I 
I ! < Incl udes WAITM=YES ) I I I I 
1 14 01/1 4 40/1 4 6 0  I I I I I 
I Emulator I EU=YES I I I I 
I I IBM Model 2 0 3 0 I 2 0 0  I 1 9 2 I 1 8 4  I 
I I IBM Mode l 2 0 4 0 I 1 3 6  I 1 2 0  I 1 1 2  I 
L------------------- --------�---------------------�----------�---------�----------- J 

F igur e 5 0 .  Supervisor Main Storage Requi rements ( Byt es ) ( Part 1 o f  6 )  
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I 

r---- -- ----------- ------- ---T------------ ---------T- -- -------- ------ - -------- ------
1 ! Gene rat ion I MP S= 
I Su Fe rv is or E lement ! Op eran d �---------�----------T--�-------
1 I I NO I YES I BJF 
�---------------------------+---------------------+----------+----------+----------

Conf ig ura tion Options -CONFG I 
Mode l 30 1 MODEL= 3 0  0 0 0 
M:> del 4 0  I MODEL=4 0  
Mode l 5 0  1 MODEL= S O  0 
Storage Protection I SP=YE S 1 1 2  0 0 
De cimal F ea ture I DEC=Y ES 0 0 0 
Fl oat i ng Point Feature I FP=YES 0 112 11 2 
Timer F ea ture I TIMER= YES 6 4  6 0  6 4  

I ( with AP=YE S ,  
I add 5 0  bytes > 
I TI MER=YES ( with any 16 0 15 6 1 5 6  
I MICR support) 

·---------------------------t---------------------+----------+----------+----------
Func tional supervisor I I I I 

Opti ons -FOPT I I I I 
r-------------------------� I I I 
I Us er Option to Ha nd le I I I I ·-------T-------T--------� I I I 
! Operat or I I I I I 
I Cb mm. .  I Prog Ck I Int Ti me r  I I I I ·-- -----+-------+---------+------------------- --+----------�---------- �---- ---, 
I X I I I OC=YES 1 17 6  1 6 0  1 5 2  I 
I I X I I PC=YE S  1 1 2 8  2 0 0 2 0 0  I 
I I I X I IT= BG , F1 , F2 1 4 20 4 1 6  3 92 I 
I X I I X I Note :  I f  AP=YE S when 1 4 2 4  4 0 8 4 0 8  1 
I I X I X I PC=YES , a dd 1 5 0  1 4 4 0  4 3 2  4 3 2  I 
I X I X I I bytes . 1 2 6 4  2 6 4  2 6 4  I 
I X I X I X I I f  OC=YES when I 4 6 4  4 7 2  4 7 2  I 
I I I I any MICR support I 1 
I I I I is included , add I I 
I I 1 1 s o  bytes . 1 1 
l-- -----�---- ---�---------f------------ ---------f------ ----T------ - ---T _ _ _ _ _ _ _  J 

I CE S er viceabi lity Prog ra ms I CE=YES ( Note 3 )  I 8 6  4 1 8 6  4 1 8 5 0  
I I CE=n ( Note 9 )  l n + 2 2 4 l n+ 2 2 4  l n+ 21 0  
I �--------------------+----------+----------+----------
! Se ek  S epara tion I SK SEP=YES or n l 2 8 8+ 4 ( n )  + 1 2 8 8+ 4 ( n) + j 2 8 8+ 4 ( n }  � 
I I < Note 4 >  I la 1 +  l b J  I l a1 + l b1 I l a J + l b l  

I �--------------------+----------+----------+---- ------
! Phys ica l Tra ns ie nt ov erl ap I P TO=YE S ( No t e  5 )  I 1 4 16 1 4 2 4  
I �------------------ --+----------+----------+----------

! Consol e B uf f ering I CBF= n l 5 5 4+ 10 6 n  l 6 0 2+10 6 n  I 6 0 2+ 10 6 n  
J I n may be 1 to 9 I I I 
I I buf f ers I I 1 
I I ( I f  CHANQ is not I I I 
I ! e lected--Note 6 )  1 5 4 6 +10 6 n  l 6 0 2+10 6 n  l 6 0 2+10 6n 
L---- ------�------------ ----L---------------------�----------�--- --- ----�- --- - -----

F i g ur e  5 0 .  Supervisor Ma in Storag e Requi rements < Byt es ) ( P art 2 o f  6 )  
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r---- -- ------ ---------------r---------- -----------T----------------- -----�--- ------1 

I I G en eration I MPS= I 
! Supervi sor E lement ! Ope rand �----------r----------T----------� 
I I I NO I YES I BJ F  I 
·---------------------------+---------------------+----------+----------f----------� 
Functi onal Supervis or I I 

Op tions - FOPT (continued) I 

Mult iple 
Wait 

Abnormal 
Termina tion 

I I 
I I 
I WAITtiFYES 40 4 0 4 0 I 
I ( Note 7 ) I 
I I 
I AB=YES 4 7 2  4 5 6  4 5 6  I 
I <without I 
I AP=YES ) I 
I AB=YES 6 00 6 0 0  
I (with 
I AP=YE S )  
I 

I Trac k Hold I TRKHLD=n 6 6 0  1 6 6 0  
I I (without 1 +12n I +12n 
I I AP=YES ) I I 
I I <Note 8 > I I 
I I TRKHLD=n 1 7 5 0  1 7 5 0  
1 1 < with 1 + 1 2n 1 + 1 2n 
I I AP=YES) I I 
I I < Note 8 > I I 
I I I I 
I Ta �e Error St at istics I TEB=n 4 2 + 8 n  l 3 4 + 8 n 1 3 4+ 8n I 
�---------------------------+---------------------f----------f----------+----------� 

Comnand Chaining I CCHAIN=YE S  I 2 4. 1 2 4  I 2 4  I 

Disk S ystem Input and 
OUtput Files 

DASD Fi le Protection 
(with 2321 ) 

(wit h D is k) 

I I I I I 
I SYSFIL= (  2 311 or 2 31 4  1 4 2 4  1 4 40 1 4 4 0 I 
I [ , n1 ., n2 l > I I I I 
�---------------------+----------+----------+----------� 
I DASDFP=n1 , n2 , dev l 5 2 8 +24 x l 4 4 8 + 2 4 x l 44 0+ 24x I 
I I C n2-n1 > I < n 2-n1 > I <n2-n1 > I 
I �---------+----------+----------� 
I l 4 5 6+ 2 4x 1 3 6 8 + 2 4x l 3 8 4 + 2 4x I 
I I < n2-n1 > I < n2-n1 > I < n2- n1 > I 
I �----------f--- ---- ---+----------� 

I DA ffi FP (with 2 3 21 ) and I l 9 1 2+2 4x I 8 4 6+2 4x I 9 6 8+2 4x · I 
Di sk SYSFIL I I C n2- n1 > I ( n2- n1 > I < n2 -n1 > I 

I DASDFP (with 2311)  and l t84a�24�---)74a�24�---tgoa�24�---1 
I Di s k  SYSFIL I I < n2 -n1 > I ( n2 -n1 ) I < n2 - n1 > I 
L---- -----------------------�--------------------- �---------- �----------�----------J 

Figure 5 0 .  Supervisor Ma in storage Requi rements ( Bytes ) ( Part 3 of 6 )  
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I 

r---- -------------------- ---�---------------------T------- -------- -----------------· 

1 ! Gene rati on I MPS 
I Sut=e rvis or Element I Operand r----------,.----------T----------� 
I I I NO I YES I BJF 
�---------------------------+---------------------+----------�----------�----------� 

Job Control Options- STDJC I 
(Job Control options I 
af fe et only the I 
ro ntents of the I 
communi cat ions region., I 
no t  its si ze . ) I 

Phys ical IOCS Support- PIOCS I 
Selector Channe l Support SELCH=YE S 1 6  1 1 6  16 
Bu rs t  Mode on Multipl exor BMPX=YES 4 8 I 4 8 4 8 

Channel I 
Channel Switching Tape I 

Cont rol I 
24 04 or 2 8 04 CHANSW=RWTAU 4 0 1 3 2  3 2  
28 16 only I CHANSW=TSWTCH 4 0  1 3 2  3 2  

Ta pe Support I I 
7-t rack and 9-t rack ,  I I 

or 7- track only I TAPE=7 6 4 1 4 8 4 8 
9- tra ck only I TAPE=9 56  1 1 6 1 6  

�---- -----------------------�---------------------+----------+----------+----------· 

I Allo cat e I ALLOC I 0 I 0 I 0 
�---------------------------+----------------�----+----------+----------+----------

! Input/Output Tables-IOTAB I I I I 
1 Nu rrber of I/O devices on I IODEV=n 1 8 ( n- 10 )  1 8 ( n-10)  1 8 ( n- 1 0) 
I system I I I I 
I Nu mber of programmer I BGPGR=n l 2 < n- 10 )  l 2 < n- 10) l 2 < n- 1 0) 
I logica l units I F 2PGR=n I 1 2 ( n-5 ) I 
I 1 F1 PGR= n I l 2 ( n- 5 )  I 
I Nu mber of Channel Queu e  I CHANQ=n 1 6 ( n-6 )  1 6 ( n-6 ) 1 6 ( n- 6 )  
I Entries I (Note 6 )  I I I 
I Nu mber of Job Informat ion ! JIB=n 1 4  ( n-5 ) 1 4  ( n-5 ) 1 4  ( n- 5 )  
I Blocks I l l I 
l-- -- ------------- ------ ----�----- ----------------�----------�----- ----- �----------

Figur e 50 . Supervis or Mai n  Storage Requi rements ( Bytes )  ( Part 4 of 6 )  
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r---- ----------------------�------------------------ -------------------------------, 

No te 1 .  A 1 2 5 9  i s  addres sed as a 1 41 9  single addres s  adapter machine i . e . , 
MICR=1 41 9 . 

'tib te 2 .  MPS=YES or BJF i s  requi red for TP=QTAMn. TP=QTAMn includes BTAM 
supervisor support . 

Tel ecommun ications requir es a minimum of two channe ls : one f or the 
telecommunicati ons ; the other f or the syst em r es i dent device . An IB� 
2 7 0 1  Line Adapter Un it attached to an IBM System/ 3 6 0, Model 2 5 ,  must 
be pla ced on the multi plexor channel . 

If AP=YES when TP=QTAMn , then the quanti ty A must be added to the 
ba sic storage requi rement f or TP=QTAMn . A= 4 4+ ( n- 2 ) 12,  wher e n is the 
valu e el ected for TP=QTAMn. 

lb te 3 .  I f  PTO=YES whe n  CE=YES or CE= n, add 8 bytes to the CE storage 
requ irement . The number of bytes indicated is the current storag e 
requirement. In the f uture , these storage requir ements may inc reas e .  

Note 4 .  When SKSEP=YES,  n ( i n  the formula ) equa l s  the number of DASD devi ces 
spec if ied at system generation time. When SKSEP=n , n ( in the formula ) 
is the number o f  DASD devices supported a s  specif ied , but cannot be 
les s  than the number s pecified at syst em generat ion time . In either 
cas e, a ( in the formula )  is the 8 bytes required if DASDFP and/ or 
SYSFIL options a re select ed,, and b ( in t he formul a )  is the 8 bytes 
required if T el epro ces �ing ( TP )  option is s e lected .  

Note 5 .  PTO=YES requires that MPS=YES o r  MPS=BJF for Phys ical Trans ient 
Overla p ( P TO) support to be genera ted. For a descri ption of Phys i cal 
Transient Ove rla p ( PTO) , ,  refer to IBM Syst ems/ 3 6 0  DOS T iming E stima tes 
li sted on the cover of this manual .  

N:> te 6 .  The se lection of the CBF opti on results in extra channel queue usage . 
Cons ider this when r equesting the number of CHANQ entries .  Thus , 
specification of the CBF opti on and election of the CHANQ default , 
whi ch is 6 channel queue entr ies , results in th e number o f  buf f er s 
s pecified being added to the CHANQ defa ult . Howeve r ,  when both the 
CBF and CHANQ opti ons a re s pe cifi ed, t he number of CHANQ entries 
des i red s houl d  be increased by the number of buff ers s pecified .  
Otherwi se , the number of entries generat ed i n  the channel queue will 
be les s  than des ired . 

- - -- ----------------------------------------------- - - - - - --------------------------J 

Figure 5 0 .  Supervisor Ma in Storage Requirements ( Bytes ) ( Pa rt 5 of 6)  
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r---- --------------------------------------------------------------- - -------------- ,  

� te 7 .  WAITM=YES is a ssumed when AP=YE S .  

Note 8 .  Where n equals th e maximum number of tracks (1 -2 5 5 )  to be held at any 
given time by the enti re system. The default is 10 if n is an invalid 
parameter ( non-numeric or o utside the ra ng� r 1 -2 5 5 ) . 

Note 9 .  If PTO=YES when CE=n , add 8 bytes to the CE storage requi rement .  I n  
addi tion , i f  a ny of the f ol lowing options are el ect ed along with CE, 
suttract 8 bytes from the CE storage requirement under MPS=NO, or 
MPS=YES a nd subtract 24 bytes from the CE stora ge requi rerre nt under 
MPS=BJF. 

• Multitaski ng  (1\P=YES) 
• Track Hol d  ( TRKHLD=n ) 
• Abnorma l Terroi nati on (AB= YES) 

The number of bytes i ndicated is the current storage r equ irement ,  
where n i s  a min imum o f  6 0 0  bytes . In the future , these storage 
requirements may increase. 

L---- ------------- --------------------------------------------- ----- ---------------J 

Figure 5 0 . Superv isor Main Storage Requirements ( Byte s )  (Part 6 of 6 )  

S up er vi sor size increa ses are not necess a ri ly linear . For exampl e ,  compare t he s ize 
requi rements of the s eparate entries OC=YES and PC=YES with the combined entry 
OC=YESw PC=YES . Combinati ons of elements may result in an actua l supe rvi s or size t hat is 
sma ll er than the cal culated tota l derived f or the s ame superv isor . 

The I /O unit control tables in the IBM-suppli ed supervisor contain entries for up to 1 0  
physi ca l units and the f irst 1 0  programmer logical units .  ( See the IBM systern/ 360  DOS 
System Control and System S ervice Prograffis publica tion li sted on the front cover of this 
publi cation for a dis cuss ion o f  these tables . )  The I/O tab le provide s six channel queue 
po sit ions and five job i nf ormati on blocks ( JI B ) . As a rninbnum , 12 I/O devices and 
program check interrupts can be in cluded wit hin a 6 , 1 4 4  byte supervi sor . 

Because storage is protected i n  i ncrements of 2K and ot her cons iderat ions ,  a DOS 
supervis or generat ed wit h  any o f  the following options ( wi th the exception of 
multi ta sking which f orce s  the storage protection boundary to 1 0 , 2 4 0  bytes )  requires a 
minimum of 8 , 19 2  cyt es : 

• Multi programming 

• T elecommunications 

• DASD File Protecti on 

• D isk System Input/Output 

• 1 25 9/1 41 2 /141 9 Magnetic Character Readers 

If  fo reground area s are not used , the batch- j ob supervisor would probably be more us eful 
becau se the multiprogramming SUfervis or requi res addit ional space an d  time to perform i ts 
funct ions . 
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Computing t_he Size of a Supervisor 

As an e xample ., ass ume a supervi sor is generated using the macros shown i n  Figu re 5 1 .  The 
siz e  of this supervisor is determined as i llustrat ed .  

GENERAT ION OPERAND 

SUPVR 
SYSTEM=DISK 
MPS=YES 

CONFG 
MODEL=4 0 
S P= YES 
DEC=YES 
F P=YES 
T IMER=YES 

S'ID� 

FOPT 
IT=BG 
PC= YES 
O C=YES 
CCHAI N=YES 
DAS DFP= ( 1 ,  2,, 2 3 21 )  
SYSFI L=2 311 
TEB=4 

PIOCS 
C HANSW=RWTAU 
T APE=7 
B MPX=YES 

IOTAB 
JIB=1 0 
C HANQ=10 
F1P GR=8 
F 2PGR=8 
IODEV=10 
BGPGR=1 0 

[ 8 4 6 + 2 4 ( 2- 1 )  1 

3 4  + 8 ( 4 ) = 

4 ( n- 5) 
6 ( n- 6 )  
2 ( n- 5) 
2 ( n-5 ) 
8 ( n- 1 0 )  
2 ( n-10 ) 

= 
::: 

= 
= 
= 
= 

MAI N STORAGE 
REQUIREMENT ( bytes )  

0 

6 8 70 

(Not e  

0 
0 
0 

112  
6 0  

0 

4 7 2 

2 4  
8 70  

6 6  

3 2  
4 8  
4 8 

2 0  
2 4  

6 
6 
0 

1 )  

I - - - -- - - - - - - - - - -- - - -- -- - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - -

Total Number of Byte s 8 6 5 8  
- - - -- -- - - - - - - - - - � - - - - - - - - - - - -- - - - - - - - -- -- - --- - - - -- - - - - - - - - - - - - - - - - - -

Note 1 :  If entry for BGPGR i s  below minimum requirement ,  n=1 0  i s  assumed . The following 
MNOTE is obta ined f or an ent ry  of less t han 10 . 

BGPGR SPECIFICATION BELOW MINIMUM - " 1 0"  ASSUMED 
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IBM IBM Syatem 360 Assembler Cachng Form �MP�LE ONE ! Two D I5K5 AND AT LE'A�j,?�E TAPE _J I Gw-w I I I PAGE oc 

i I j I I -JIPQ fLE::HO !'..UMBf� I . . .  , .  
""- ()p<!"'C'•<>" 0-;·,o•o i 55 c"""-"" "' " " 

SeQ....,<>ce 
" ·-

I I E X E G1 A S S  E M S  L V  i ' I  I I ' ! !  I 
l i SlU PIV R S Y  S T E  M =  D I  S K  , M  P S  = viE S  I i I i I i � • I I 

I i C!OIN FIG MO D E L  = 4 · � , s p = Y  E S  , 01E C =  Y:E s : , : F  p ': y E S  , T  I U  E R = Y  E S  I I I I I 
S T O  J C.  Ll S T  X =  V E  s ' L l  tJE S =  � b  I : i i I ' [ F O/P T I T  = 8 G ' P C  = Y E S  ' 0  C = Y E  � '  c!c H IA1I N = Y  E iS  ' D  A S  O F  P =  ( I , : 2 . ,  2 3 2 , 1 1 ) j ,  I I I I X 

S Y  S F  I L  = (  2 3  I I ) ' T E  8 = 4 I I I ! I P il  OIC:S C :H1A w s  lw.= R W  T A  u '  T A  P'Ei= 71 , B U1P i)( :.  v�e�s� I I 1 1  1 I I A L  L OC F I = b  K '  F 2  = b K  I I I i 
I O  T A B J I & =  I I� ' c  H A  N Q  = I � ' F I P G  R =  8 , :F 2 P G R  = 8 , I O D  E V  = I  t ,  8iG P G R I= I I� 
o!v C G  � N  tc H u �  = X  I ··� c l  , o1v C T  '( p !:  2 5 4 l.!R ! i I . I I I !  
D V  C G  E �  C H  U N  = X  I � � D I ' [I) vtr T Y P =  2 5 4 ·�1P i I . I 
o v  C G  E N  C H  U N  = X  I · � E I ' D  � c  tr Y P =  I 4 $ 3 : I 
D V  C'G E N  C il-! U t.l  = X  I � I F  I ' D  v c  h' v  P =  1 �!s �� I i I 
D V  C G  E' N  C H  U N  = X  I I 9 � I , :0 v c  T Y P =  B I I 
D V  C G  Bl Ci!-1 U N  = X  I I 9 I I ' D � c  T Y  P =  2 3  I I : I I I 
o v  K: G  � C'H UN = X  I I 9 2,1 , 10 V C 1T V P  : 2  a 2 I I  I I I 
D V  C G  E jW  C l-l  U N  = )(  I I 8 . I , ID V CIT V P  = 2  4 .1. T i , iC H A  � s  IW = Y E S  I i ' I  
D V  K: G  E N  C H  U tJ  = X  I 1 8  I I ' D  v c  .T Y P =  2 4  · � T 9 1 ,  c w  Ul S YI  = Y  e s  I 

i I I 1 i .  
1 I ! I 

I 
I I I 

I i I I I 
I I 

IBM IBM System/360 Anemblar Coding Farm 

r•OG'AM EXAM PLE OtJE : Two D ISKS AND AT LE'A5T O�E TAPE I I GW<•C I I l PAGE m 

I '"' I I PCNC< I I I CAFD flECTRC NUr.,�!:R 
f'ROGR.AMMER 

''''""''' 
"'- Opeoatoon Opeootod "" Se�....,nce 

10 " 20 JO J5 ., " 50 55 "' " 71 73 80 
A S  S GtJ S� S R D R , X 1 $$  I 1 
AS  S � N  s �  S I P T  ' X  I � oc 1 T 
A S  � G N  �� S P  C H  , )(  I �  � o �  I ' i : I j 
A S  S G tJ  s� S L  S T  ' X  1 $  � E  I I i 
A S  S G� � y  S L  O G  , X ' $  I F  I I 
A S  S G� S Y  S L  N K  , x  I I 9 I I I I 
A S  S G N S Y  s �  � I  ' X  I J 9 I I I 
A S S G tJ  S Y  S $  $ 2  ' X  I I 9 I I I I i 
A S  S G N  S Y  S ¢>  4> 3  i '  X I I 9 I I I I 
A S  S� N S Y 5 4> 4>� ' )(  I I 9 1  I I 
A S  S G N  S Y  � ·  $ 7 ' X  I I 9 2 I ! I 
Sf ltJ D I �  24ldl I 

EitJD I 
Ill� I I 
� CH E K A S  S E  tt1 B  L� L I  S T  l N G  F O R  E R  R O  R S . I F  cp R R  E C T  
'* R£ t.\0 V E  A S  s e  M S L  0 s u  P E  RV I S  01R F R  Oi� s v  S P C  H · I  HI S E  Rrr I N  RE' A D!E R 
� F O  L L  olw HI G  T H E  I tJ  C L  KJ D E  C A  R DI · I I i I 
I I  P A  U S E T O  c �T  I ltJ  U E  P R  E S S E�� . I I I 

I ' i  i '  I I I 
I I 

I I 

Figur e 5 1 .  Examrl e o f  a S upervisor 

S upervisor Macro Instructions 

Figure 5 2  lists t he ma in storage r equir ements for the e xpansi on of the supervis or macro 
instr uc tion s .  To de termi ne the amount of mai n  s torage required for a given macro 
expansi on ,  add tot h l it eral and var iabl e  requirements to the basic requi rement.  
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r---- ----------- -r-------- --------- -- --------------- --------- - - 1  

I I NUMBER OF BYTES I 
I �------------T--------------T----------------� 
I I I Addi tiona! I I 
I Macro I Ba sic I Storage I I 
I I re t ru ction I storage I Required I Variable I 
1 Nam e I Requireme nt I For Lit erals I Requ irements *  I 
�---- ------------+-------------+---------------+----------------� 

ATTAC H 1 8  - 3 2  0 - 4 

CALL 2 - 1 6  * 0 - 4 * 

CANCE L* * 4 - 6 

CHKPT 3 8  - 4 2  * 

COMRG 6 

DEQ 4 - 8 0 - 4 

DFI' ACH 2 - 6 0 - 4 

DUMP 6 8 

ENQ 4 - 8 0 - 4 

EOJ 2 

E XI T  2 

FETCH 2 - 10 * 8 - 1 2  

GET IME 1 0  - . 9 4  * 0 - 8 * 

LOAD 2 - 1 0  * 8 - 1 2  

MVCOM 1 2  - 1 6  * 0 - 4 * 

PIDMP 10 - 2 8  0 - 1 6  

POS T 4 - 8 0 - 8 

RCB 8 - 1 0  

RETURN 2 - 6 * 

SAVE 4 

SET IME 6 - 14 * 0 - 8 * 

* 

* 

* 

STXIT 2 - 1 4  * 4 - 1 2  * 

T ECB 4 

WAIT ( for TECB) 10 - 1 4  * 

WAITM 4 - 7 2  

0 - 4 * 

+ 4 per operand 

�----------------i-------------i--------------i----------------J 
1 * The se va l ue s  vary according to the s e lect ed opt ions . I 
I I 
I * * Al so ;  if user specifie s CANCEL ALL ,  CANCEL increases 1 I two byt es • I 
l _ _ __ __ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ __ _ _ _ _ _ _ __ _ _ _  J 

Figur e 52 . S upervi sor Macro Instructions Storag e Requ irements 
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�oreground S ave Areas 

l par t of each f oreground a rea is reserved for s aving regist ers and for process ing 
Labels.  The bas ic s ave- area size is 8 8  bytes . The followi ng requi re addi tional space:  

+3 2  bytes for floating-point registers 

+8 4  byte s f or nonseque ntia l  dis k  labels 

+8 0  bytes f or standard ta pe labe ls . 

�PS Utility Macro Instructions 

?igure 5 3  gives the main storage r equir ements for the MPS uti li ty macro instructions . 
rhese macros are designed so that a fi le-to- f i l e  ut il ity program can fit in a 2K 
:oreg round program area ( 4K if the INT CR macro is used ) . To determi ne the s i z e  of the 
�aero when e xpanded , add the variable requi rements to,  or subtract them from , the bas ic 
�x�ansi on requirement . 

roes D eclarative Macro Instructions 

r igur es 5 4-7 3 in thi s section give the main storage requ irements for the roes declarative 
nacre instru ct ions . Wher e appl icable ,  both the DTF table requi rements and the logic 
nodul e requirements are give n. ( See the supe rvi sor and I /O Macros publication listed on 
:he f ront cover of this publ icatio n . ) 

rhe a ssembled tables a nd modules are i ncluded in the obj ect program when it i s  linkage 
�dited. The tot al storage requirement can be determined by adding the appropriat e  bas ic 
nodul e requirement a nd the storage requi rements for opt ional funct ions ( for example , 
�EAD= BACK for magn et ic tape fil es )  to the table requirements for each f i le .  

rhe core s iz es i n  the tabl es may vary slightl y  a ccording to the starting addr ess o f  
i ssembl y; tha t i s .  boundary a lig nments may increase the core requirements f or the var ious 
nodules by 2-7 bytes. 
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r----------�----------�----------, 

I I INTAPE I OUTAPE I 
�----------+----------+----------� 

I I I I 
! Bas i c  I I I 
! Macro I 776  I 7 1 8  I 
! Expans ion I I I 
�---------+----------+----------� 

I I I I 
I BUFSI Z= I I I 
I 8 0  I + O I + O I 
I n 1 +2 < n-8 0 > 1 + 2  < n-8 o >  1 
·----------+----------+----------� 

I I I I 
I RECSI Z= I I I 
I n I 226  I I 
I name I 260 I I 
�-------�--+----------+----------� 

I I I I 
I FILE= I I I 
I name I -2 4  I 1 4 0  I 
I < r> I - 1 2  I 1 2 0  1 
·----------+----------+----------� 

I I I I 
I LBL= I I I 
I name I 324  I + 276 I 
r----------i----------i----------� 

I I I I 
I ERROR= I I I 
I SK IP I + 8  I I 
I IGNORE I 0 I I 
1 name 1 + 12  I I 
�---------+----------+----------� 

I I I I 
I CHKPT= I I I 
I NO I - 26  I I 
I name I +2 8  I I 
· ----------+----------+----------f 

I I I I 
I RETURN= I I I 
I NO I I - 6  I 
I YES I I + 0 I 
· ----------+----------+----------� 

I I I I 
I B1K= I I 

. 
I 

1 n I 1 + 1 5 0  1 
I name I I + 18 2 I 
I I I I 
L----------�----------�---------- J 

r----------T----------T----------1 
I I INDIS K I OUTDISK I 
·----------+----------+----------� 

I I I I 
f Ba sic I I I 
f Macro 1 8 1 6  1 11 4 0  I 
! Expansion I I I 
·----------+----------+----------� 

I I I I 
f BUFSIZ= I I I 
1 8 0  1 +0 I +O 1 
I n 1 + 2 < n- 8 o > 1 +2 < n- 8 0 >  1 
�----------+----------+----------� 

I I I I 
I FILE= I I I 
1 name 1 1 + O 1 
1 < r> 1 +2 4  1 +1 2  1 
�---------i----------t----------� 

I I I I 
I LBL= I I I 
I name 1 + 3 6  1 +3 6  I 
�----------+----------+----------� 

I I I I 
I RECSI Z= I I I 
I n 1 2 6 0  I I 
I name I 2 6 8  I I 
�----------+----------+----------� 

I I I I 
! ERROR= I I I 
I SKIP 1 + 2 4  I I 
I IGNORE 1 + 0 1 0 I 
I name 1 + 1 0 0  1 1 4 8  I 
·----------+----------+----------� 

I I I I 
I RETURN= I I I 
I NO I I 0 I 
I YES I 1 + 0 I 
�----------+----------+----------� 

I I I I 
I FORMAT= I I I 
1 name 1 1 + 6 8  1 
I FULL I 1 +0 I 
I n I I 4 4  I 
·----------+----------+----------� 

I I I I 
I BLK= I I I 
I n I 1 1s o I 
I name I 1 1 8 2  I 
L----------�----------�----------J 

Figure 53 . MPS Uti li ty Macro St orage R equi rements ( Part 1 o f  3 )  
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r ----------T-------T--------1 
I I I NLOG I OUT LOG I 
�---------+-------+--------i 

I I I I 
f Basic I I I 
! Ma cro I 16 8  I 1 7 0  I 
f Expansion I I I 
�----------+-------+--------i 

I I I I 
I BUFFER= I I I 
I name I + 0  I + 0 I 
I Cr > I + 4 I o I 
�----------+-------+--------� 

I I I I 
I COUNT= I I I 
1 n I + o I o I 
1 c r> 1 - 2 8 1 + 4 1 
�---------+-------+--------� 

I I I I 
! RETURN= I I I 
I NO I I - 2 I 
I YES I I + 0  I 
L----------�-------�--------J 

r ---------�------------, 
I I OUTPRI' I 
�----------+------------� 

I I I 
! Basic I I 
! Macro I 6 2 2  I 
I Expa nsion I I 
�----------+------------1 

I I I 
f BUFSIZ= I I 
1 n 1 + 2 c n- 14  4 > 1 
�---------+------------1 

I I I 
! RETURN= I I 
I NO I + 1 0  I 
I YE S I +0 I 
�----------+------------1 

I I I 
i FORMS= I I 
I A I +2 8 I 
I B I + 1 4 4  I 
1 c 1 +1 1 4  1 
I D I + 9 6  I 
L----------�------------J 

r----------7--------T---------, 
I I INCARD I OUTCARD I 
�----------+--------+---------� 

I I I I 
f Bas ic I I I 
f Macro I 4 1 8 I 4 4 4  I 
! Expans ion I I I 
�----------+--------+---------� 

I I I I 
I STCTL= I I I 
I YES I I + 6 0  I 
I name I I +112 I 
�----------+--------+---------� 

I I I I 
! DEVICE= I I I 
1 2540 1 1 +1 8 6  1 
1 2s2 o 1 1 + 4 8 1 
�----------+--------+---------i 

I I I I 
I RETURN= I I I 
I NO I I +4 I 
I YES I I + 0  I 
L----------�--------�- --------J 

Figure 53 . MPS Uti li ty Macro Storag e Requi rements ( Part 2 o f  3 )  
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r--------------------------------------------------------------------1 
I INTCR i 
�-----------r-------------T-----------T---------------7--------------� 
I I INPUT= I INPUT= I INPUT= I INPUT= I 
I I MTST, S'IDOC I MTST , narne1 I Ml'ST , N<JrRAN I MI'DI , EDIT I 
I I or MST , STDLC I I or MTD I,, NOEDIT I or MTDI ,, EDITR I 
�-----------4-------------+-----------+---------------+--------------� 
I I I I I I 
I Ba sic I I I I I 
! Macro I 1 1 5 8  I 1 0 2 3  I 57 0 I 11 20 1 
! Expansion I I I I I 
�-----------+-------------+-----------+---------------i--------------� 

I I I I I I 
I BUFSIZ= I I I I I 
I <n> I + 3 n  I + 3n I + 3n I + 3n 1 
I < n, rn1) I + 2n+m1 I +2n +m1 I +2 n+m1 I + 2 n+m1 I 
�-----------+-------------+-----------+---------------+--------------t 
I I I I I I 
I RECFORM= I I I I I 
I VAR I + 0 I + 0 ' +0 I +0 I 
I UNDEF I - 1 6  I - 16 I - 1 6  I - 1 6 I 
�----------i--------�----i-----------+---------------+--------------� 
I I I I I I 
I ERROPT= I I I I I 
I IGNORE I + 0  I + 0 I +0 I +0 I 
l name2 I +106  1 + 10 6 1 + 1 0 6  1 + 1 3 4  1 
L-----------�-------------�-----------�---------------�---- ----------J 

Figure 5 3 .  MPS Uti lity Macro Storage Requirements ( Part 3 o f  3 )  

DTFCD (DEFINE THE FILE : CARD) 

Table Requirements 

TYPEFLE= INPUT requi res 5 0 bytes.  

TYPEFLE=CMBND requ ires 84 bytes . 

TYPEFLE=OUTPUT requires 4 8  bytes .  

CRDERR=RETRY ( 25 4 0  only ) requires an additiona l 8 8  bytes .  

DEVICE=2 52 0 requires 8 additiona l  bytes . 
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CDMOD ( CARD MODULE) 

r--------------- --------------- ------------1 

I TYPEFLE I 
�--�----T--------------------T-------------� 

I INPUT I OUTPUT I CMBND I 
r----------�---------

T
--------

T
f-------f------

T
------r------+------r------1 

I RECFORM= I IOAREA2= I WORKA= I I 1 4 42 I 1 4 4 2  I 2 5 2 0  I 2 5 4 0 I 1 4 4 2  I 2 5 2 0  I 
I I I I I 2 5 20 I I I I I 2 5 4 0 I 
I I I I I  2 5 4 0  I I I I I I 
I I I I I  2 50 1  I I I I I I 
�----------+----------+--------++-------+------+------+------+------+------� 

I FIXUNB I I I I  9 0  I 7 4  I 8 0  I 40 I 1 2 6  I 1 9 8  I 
�-------- -+----------+--------++-------+------+------+------+------+------� 

I FIXUNB I I YES I I  1 06 I 11 6  I 122  I 8 4 I 1 5 4  I 2 26 I 
·----------+----------+--------++-------+------+------�------+------+-----�� 

I FI XUNB I YES I I I  1 22 I 118 I 1 2 4  I 82 I 1 2 6  I 1 9 8 I 
·----------�----------+--------++-------+------+------+------+------+------� 

I FIXUNB I YES I YES I I 1 3 8 I 132 I 1 3 8 i 96 I 1 5 4  I 2 26 I 
�---------+----------+--------++-------+------+------+------+------+------� 

I UNDEF I I I I  I 11 2 I 11 0 I 7 0 I - I - I 
·----------+----------+--------++-------+------+------+------+------+------� 

I UNDEF I I YES I I  I 124 I 1 32 I 9 2 I - I - I 
�---------+----------�--------��-------+------+------+------+------+------� 

I UNDEF I YES I I I  I 12 8 I 1 3 0  I 90 I - I - I 
�---------+----------+--------++-------+------+------+------+------+------� 

I UNDEF I YES I YES I I  I 140 I 1 4 6  I 1 04 I - I - I 
·----------+----------+--------++-------+------+------+------+------+------� 

I VARUNB I I I I  I 126 I 1 3 2  I 9 4 I - I - I 
�---------+----------+--------++-------+------+------+------+------+------� 

I VARUNB I I YES I I I 14 0  I 1 4 6  I 1 08 I - I - I 
·----------+----------+--------++-------+------+------�------+------+------� 

I VARUNB I YES I I I  I 154 I 1 6 0  I 11 8 I - I - I 
·----------�----------+--------++-------+------+------+------+------+------� 

I VARUNB I YES I YES I I  I 156  I 1 6 2  I 1 20 I - I - I 
L---------i----------i--------ii-------i------i------i------i------i-----� 

Fi gure 54 . CDMOD Main Storage Requirements (Part 1 of 2) 

Notes : 

1 . CTLCHR=YES or ASA ; depending upon record format , number of I/O 
area s,, a nd/or work area s peci fi cations : 

for YES., a minimum o f  8 to a maximum of 3 6  additional bytes are 
required . 

for ASA , a mi nimum of 2 8  to a maximum of 6 5 additional bytes are 
required .  

2 . RDONLY=YES changes the si ze o f  the modul es -5 0  to + 5 0  bytes . In 
addition , the user ' s program must provide a 7 2- byte save area each 
time the module is reentered. 

3 .  Part 2 of Fig ure 5 4  shows the requirements for the other CDMOD 
options . The values sel ected must be added to the TYPEFLE value to 
determine the amount of storage needed. 
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r--------------------------T--------T--------1 
I CRDERR=RETRY I 2520  I 2540 I 
�-------------------------�--------+--------� 

1 without IOAREA2 or WORKA I +73 I +123 I 
�-------------------------+--------+--------1 

I with either or both I + 6 9 I + 119 I 
L--------------------------�--------�--------J 

r-----------------------T--------T--------T--------1 
I CONTROI.=YES I 1442  I 2 5 40 I 2 5 20 I 
·-----------------------+--------+--------+--------� 

I INPUT I + 2 4  I +3 0 I +3 0 I 
�-----------------------+--------+--------+-------� 

I OUTPUT without WORKA I + 2 4 I + 20 I + 1 2 I 
·-----------------------+--------+--------+--------� 

• I OUTPUT w it h  WORKA I + 24 I + 32 1 + 1 2  I 
�----------------------�--------+--------+--------� 

I CMBND without WORKA I +24  I + 2 0  I +1 2 I 
�----------------------+--------+--------+-------� 

I CMBND with WORKA I + 32 I + 3 2 I + 12 I 
L-----------------------�--------�--------�--------J 

Figure 5 4 . CDMOD Main Storage Requi rements ( Part 2 o f  2 ) 

DTFCN (DEFINE THE FILE : CONSOLE) 

r--------------------------------, 
I TYPEFLE= I r-----------T----------f----------------T---------------1 

I RECFORM= I WORKA= I INPUT/OUTPUT I OUTPUT only I 
·-----------+----------+----------------+--------------� 

I FIXUNB I I 9 4  I 60 I 
·-----------+----------+----------------+---------------� 

I FIXUNB J YES I 1 5 0  I 9 0 I 
�----------+----------+----------------+--------------� 

I UNDEF I I 1 5 6  I 114 I 
·-----------+----------+----------------+---------------� 

I UNDEF I YES I 2 6 2  I 1 68 I 
L-----------�---------�----- ----------�--------------J 

Note :  No module i s  requi red f or this macro instru ction . 

F igure 5 5 .  DTFCN Mai n  Storage Requirement s 

DTFDA ( DEFINE THE FILE : D IRECT ACCESS DEVICE ) 

Table Requirements 

RECFORM=FIXUNB requi re s 205- 2 2 5  bytes , depending upon imperative macros 
used in the DTF. 

VERIFY=YES requi res 4 0 -8 0 bytes ,  depending upon imperative macros 
us ed in t he DTF . 

AFTER=YES requ ires 8 0 additional bytes . 
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RECFORl'.FUNDEF requ ir es 2 6 5- 2 8 5 bytes·, dependi ng upon irnperati ve macros 
used in the DTF . 

VER IFY=YES requi re s 4 0- 8 0  additiona l byte s , depe ndi ng upon 
imperative macros used in the DTF .  

AFTER=YES requi res 16  additi onal byt es .  

Rela tive addre ssi ng increas es the s iz e  of the DTF 6 0- 8 0  bytes pl us 8 
bytes per ext ent . ( S ee IBM System/36 0  Disk Operating system, supervi sor 
and I nput/ OUtput Macros l isted on the front cover of this manual . )  

DAMOD ( DIRECT ACCESS DEVICE MODULE) 

r ------------, 
I Formatting I 
I Modu le I 

r---- -----�---- -- --T- ------t------------+-------T---- ----T------T---- ----1 

I I I I I AFTER I I I I 
I I Bas i c I I I and I I I I 
I REC FORM= I Module I IDLOC I AFTER I IDLOC I RELTRK I HOLD I ERREXT I 
·----------+--------+-------+------------+-------+--------+------+--------� 

I FIXUNB I 3 9 2  I + 21 6  I + 3 04 I + 5 2 0  I +2 0 8  I +6 8 I + 2 8 I 
�----------+--------+-------+------------+-------+--------+------+--------� 

I UNDEF I 5 5 6  I + 22 8  I + 2 08 I +4 3 6  I +21 2 I + 7 2  I + 28 I 
l---- -- ----�--------�-------�------------�--- ----i--------�-----�------ � 

Notes : 

1 .  Bas i c  Module includes co din g  to handl e e ither FIXUNB or UNDEF 
record s and the WR ITEKY ,  READKEY, READID, WRITEID, SRCHM, 
VERIFY, and CONTROL functions . 

2 .  AFTER includes codin g  to create t he f i le and to handl e the R ZERO 
option. 

3 .  IDLOC includes cod ing to return the record identifier to the 
user in a location he s pecifies . 

4 .  Specif ica tion of trai le r  labe l proces s ing in t he DTF increas es 
the s iz e  of each modul e by 50 ± 20 bytes . 

5 .  RDONLY=YES changes the s i z e  of the module - 50 to + 5 0  bytes . In 
addition, th e us er ' s  program must provide a 7 2 -byte save a rea 
each time the module is reentered. 

Figure 5 6 . DAMOD Main Storage Requirements 

DTFIS ( DEFINE THE FI LE :  INDEXED S EQUENT IAL) 

Table Requirements 

2 .  

3 1 2  

I OROUT=LOAD requ ires 2 4 8  bytes plus 4 bytes per d i s k  extent 
specif ied ., plus 8 bytes f or IOAREA2 .  

IOPOUT=ADD requi res 5 3 0  bytes plus 4 byte s per d i s k  e xtent speci f ied 
p lus KL ( the length of the key) . 
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3 . I OROUT=RETRVE require s  2 76 bytes plus 4 byt es per disk extent 
s �ecified, when TYPEFLE=SEQNTL . 

4 . IOROUT=RETRVE require s 2 9 2  bytes plus 4 bytes per disk extent 
s �ecified when TYPEFLE=RANDOM or RANSEQ . 

5 .  IOROUT=ADDRTR requ ires 54 8 bytes plus 4 byte s per di s k  e xte nt 
specified plus KL (the length of the key) . 

6 .  I OROUT=ADDRTR, TYPEFLE=RANDOM, INDAREA=name , and INDSIZE=n requi re 
3 00 byte s plus 4 bytes per di sk extent. 

ISMOD ( INDEXED SEQUENTIAL MODULE ) 

,--------------------------------------------------------------, 
I I OROUT = I 
�--------------------------------

T
T-----------------------------� 

I LOAD I I ADD I �---r------r-------r-------T-----ff---�-------T------7-------�-� 
I I ERREXT I IOAREA2 1 ERREXT I I I I CORDATA I ERREXT I CORDATA I 
I I I ��------� I I  I I �---------� 
I I I I IOAREA2 1 I I I I I ERREXT I 

r------� I I I I I I I I I I 
I RECFORM= I I I I I I I I I I I 
�---------+---+------�-------+-------+-----++----+-------+------+---------� 

I FIXUNB I I I I I 1 1 2 5 7 2 1 +1 8 4  1 +4 7 6  1 + 6 6 0  I �---------+---+------+-------+-------+-----++----+-------+------+---------� 
I FIXB LK I I I I I 1 1 27 8 6 1 + 27 2  1 + 49 8 1 + 77 0 I ·---------+---+------+-------+-------+-----++----+-------+------+---------� 
I BO'lH 1 8 11 1 + 22 4 1 +212  1 +4 3 6  I 1 1 30 3 2 1 + 2 4 6  1 + 4 2 8 1 + 6 7 4  I 
L---------L---�------�-------�-------i-----��----�-------L------L---------J 

• Figure 57 . ISMOD Ma in Storage Requi rements ( Part 1 of 5 )  

.--------------------------------------------------, 
I IOROUT=RETRVE I 
·---------------------------------------------------� 

I TYPEFLE= I 
�-----------T---------------------------T-----------� 
I RANDOM : SEQNTL I RAN SEQ I �----T------t----T------T-------T-------f----r-----� 

I I ERREXT : I ERREXT I IOAREA2 1 ERREXT I I ERREXT I 
I I I I I �-------� I I 
I I : I I : IOAREA2 1 I I 

r--------� I I I I 1 I I I 
I RECFORM= I I I I I : I I I 
�---------+----+------+----�------r------+.------+----+-----� 

I FI XUNB I I I I I : I I I ·---- -----+----+------+----+------+---- �--+-------+----+------� 
I FIXBLK I I � I I : I I I 
�--------+----+------t----+------+-------+------+----+-----� 
I BO'IH 1 1 2 7 6 1 +3 02 � 1 26 0 1 + 2 4 6  1 + 3 8 6  1 +6 32 1 2116 1 +3 3 2  I 
L-- -- -- ---�----�-------L-----l.------�-------.L-------i----�------J 

• Figur e 57 . ISMOD Ma in Storag e Requir ements ( Part 2 of 5 )  
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r -------------- --------------------------- -----------------------1 
I I OROUT=ADDRTR I 
�----------------------------------------------------------------� 
I TYPEFLE= I 
�----------------------------T-----------------------------------� 
I RANDOM I S EQNTL I 
�----�--------�------�-------f----T-------T-------T-------T------� 
I I CORDATA I ERREXT I CORDATA I I CORDATA I IOAREA2 I CORDATA I ERREXT I 
I I I ·-------� I I � -------f I 

r---- -----� I I I ERREXT I I I I IOAREA 2 1 I 
l llliCF OR�= I I I I I I I I I I 
·---------+----+--------+------+-------+----+-------+-------+-------+------� 
I FI XUNB 1 3 2 16 1  + 18 4 I + 5 3 4  I + 7 1 8  1 3 4 2 0 1  +9 4 I + 3 8 6  I + 48 0 I +51 0 I 
�---------+----+--------+------+-------+----+-------+-------�-------�-----� 
I FIXBLK 1 3 4 3 2 1 + 27 2  I + 5 54 I + 8 26  1 3 63 4 1 +2 7 2  I +3 8 6  I + 6 5 8  I + 5 2 8  I 
·---------+----+--------t------t-------+----+-------+-------+-------t�-----� 
I BOTH 1 3 67 6 1 + 2 4 6  I +5 8 8  I + 8 3 4 1 3 8 8 0 1 + 2 7 4  I + 3 8 6  I + 66 0  I + 5 5 8  I 
l---- -----�----�--------� ------ i-------�----�-------�-------i _ _ _ _ _ _ _ i _ _ _ _ _ _  J 

F ig ur e  5 7 . I SMOD Ma i n  Storage Requi rements ( Part 3 of 5 ) 

.--------------------------, 
I IOROUT=ADDRTR I 
�--------------------------� 
I TYPEFLE=RANSEQ I 
�----r-------T------T-------� 
I I CORDATA I ERREXT I CORDATA I 
I I I �-------� 

r---------� I I I ERREXT I 
I RECFORM= I I I I I 
�---------+----+-------t------+-------� 
I FI XU!� 1 4 05 6 1 +1 9 4  I + 5 5 6  I + 7 50  I 
·---------+----+-------+------+-------� 
I FIXBLK 1 4 27 2 1 + 27 2  I + 58 4  I + 8 5 6  I 
�---------+----+-------+------+-------� 
I EOTH 1 4 516 1 + 2 48 I + 61 6 I + 8 6 4 I 
l---- -----�----�-------�------�-------J 

Figure 57 . ISMOD Main storage Requir ements ( Part 4 of 5 ) 

r-- -- -------------------- --------- ---------------1 
f Note 1 : When RECFORM=BOTH is specif ied , the 
1 module processe s �IXUNB and FIXB LK 
I records .  
I 
I Note 2 :  For CORI NDX = YES , add 2 1 2  byt es . 
I 
! Note 3 :  RDCNLY=YES changes the module s ize by 
I ±50 tytes with the followin g  
I exceptions . When IOROUT=ADD or 
1 I OROUT=ADDRTR, the modul e changes in 
I si ze + 6 0  to + 10 0  byte s.  In addition , 
I the user ' s program must provide a 
1 7 2-byte save area each t ime the module 
I i s  reentered , rega rdless of function .  
l---- -- -- --------- ----------------------- ---- --- � 

F igur e 57. I SMOD Main Storage Requi rements 
( Part 5 of 5 ) 
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DTFMR ( DEFINE THE FI LE :  MAGNET IC CHARACI'ER READER) 

Table Requirements 

If ADDRESS=DUA L  is s pecified, the table r equires 2 6 4  bytes . 

I f  AD DRESS=DUAL is  not specified , t he table requires 2 50 byt es . 

MRMOO ( MAGNETIC CHARACTER READER MODULE) 

I f  AD DRESS=DUAL is  specif ied ,  the modu le requires 1, 0 5 0  byt es . 

If ADDRESS=DUAL is  not specified , the ia!Odule requi res 9 4 6  byt es . 

DTFDI ( DEFINE THE FILE : DEVICE INDEPENDE NT SYSTEM UNITS ) 

Table Requir ements 

2 4 0  bytes 

DIMOD ( DEV ICE INDEPENDENT SYSTEM UNITS MODULES)  

r---- --------r----------r-----------------1 

I I Bas ic I 1 
I TY PEFLE= I Module I IOAREA2= YE S  I 
·------------+----------+-----------------� 

I INPUT I 3 0 8 I + 6 0  I 
�------------+----------�-----------------�  

I OOTPUT I 643  I + 8 0 I 
L- - -- --------�----------�----------------- J  

Note:  RDONLY=YES changes the siz e  o f  the module -50  to +5 0 bytes . In 
addit ion, the us er ' s  program must provide a 7 2-byte save a rea 
each time the module is reentered. 

Figur e 5 8 . DIMOD Mai n  Storage Requirements 
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DTF.MT ( DEFINE THE FILE : rtAGNETIC TAPE ) 

Table Requirements 

TYPEFLE=WORK requires 48 bytes p er work f il e .  

The t able requ irem ents for INPUT and OUTPUT f iles are : 

r ---- -- ---�-- ------�-----------T----------- T-- ---------T---------- - 1  

1 TYPEF IE= 1 RECFORM I Bas ic 1 ERROPT , I Bas ic I ERROPT, I 
I I = I Si ze I ERREXT I S i ze I ER}{EX'l' I 
I I I W ithout I (Without I With I ( With I 
I I I STDLABELS I STDLABELS ) I STD LABELS I STDLABELS) I 
�----------+---------+-----------+-----------+-----------+-----------� 

1 INPur 1 FIXUNB 1 96 1 1 112 1 1 
I I or I I * I I * I 
I I FIXBLK I I I I I 
I ·---------+-----------+-----------+-----------t----------- � 

I I VARUNB I 1 0 9  I I 1 28 I I 
I I or I I * I I * I 
I I VARBLK I I I I I 
I ·---------+-----------+-----------+-----------+-----------� 

I I UNDEF I 92 I * I 1 08 I * I 
�----------+---------+-----------+-----------+-----------+-----------� 
�----------+---------+-----------+-----------+-----------+-----------� 

I OUTPUT I FIXUNB I 8 6  I +1 0  I 1 04 I +4 I 
I I or I I I I I 
I I F IXBLK I I I I I 
I �---------+-----------+-----------+-----------+-----------� 

I I VARUNB I 9 8  I + 10 I 116 I + 4  I 
I I or I I I I I 
I I VARBLK I I I I I 
I ·---------+-----------+-----------+-----------+-----------� 

I I UNDEF I 8 4  t + 4  I 100 I + 4  I 
L---- ------�---------i-----------�----------i-----------�-----------J 

* Inc luded in ba sic S ize of Module. 
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MTMOD ( �AGNETIC TAPE MODULE) 

r -- -- ------------------------------------------- ------------------ -- - -- 1  

I MAGNETIC TAPE MODULE I 
�----------------��----------�------------------------------------------i 

I I I  I INDEPENDE NT OPTI ONS I 
I I I r---------T------------r---------T-------� 

I I I  BASIC I WORKA= I CKPTREC= I READ= I I 
I R ECFORM= I I  MODU LE I YES I YES I BACK I ERREXT I 
�----------------++----------+----------+------------+---------+-------� 

I FIXUN B/FIXBLK I I  8 46 I + 8 0  I +1 3 6  I +4 8  I +6 4  I 
·----------------f+----------f----------+------------t---------�-------� 

I VARUNB/VARBLK I I 8 9 0  I + 1 20 I + 1 4 4  l + 8 0  I 4 8  I 
�----------------��----------�-- --------+------------+---------+-------� 
I UNDEF I I 6 7 2  I + 8 0  I +1 4 4  I +1 6  I +6 4  I 
L----------------��---------�----------�---- --------�---------�-------J 

Notes : 

1 .  Onl y  one module is  requi red for processing all f iles having a comrr,on 
RECFORM. This module can be generated with the opt ions charted 
a bove . To determine the si z e  o f  the module with the opti ons , the 
n umber of opti on bytes s pecified in the chart must be added to t he 
bas i c  modul e .  

2 . RDONLY=YES , changes the siz e  o f  the modul e - 5 0  to +5 0  bytes.  I n  
a dd ition., the user ' s  prog ram must provide a 72- byt e  save ar ea each 
t ime the module is reentered . 

r---- -------------------- ------ ------------------, 

I WORKFI LE MODULE I 
·-----------------T-----------T------------------1 
I I I NOTEPNT= I 
I I �-------T---------� 
1 1 without 1 I 1 
1 TYPEF LE=WORK 1 NorEPNT 1 Y ES  1 POINTs 1 
�-----------------+-----------�-------f---------� 

1 wit hout ERROPT I 2 3 2  I 4 5 0  I 2 8 6  I 
·---------------- -+-----------+-------+---------� 

I �-�
it

�-�����-----�----���--- -i--=��--i--���-----� 
I wit h ERROPT & I 4 3 6 I 6 5 4  I 4 9 4  I 
I E RREXT I I I I 
L---- -------------�-----------�------ -�------ ---� 

Figur e 5 9 .. MTMOD Main Storage Requirements 

DTFOR ( DEFINE THE FILE : OPTICAL READER) 

Table Requirements 

1 .  RECFORM=FIXUNB requi re s 1 36  bytes . 

2 . R ECFORM=FIXBLK varies as a function of blocking. 
Size = 1 3 6  + ( 16  x block ing factor x numbe r of I/O a reas) 

3.  RECFORM=UNDEF require s 136 bytes . 
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ORM<D ( OPTICAL READER MODULE) 

r--------T------------TT-------T---------------------------------------1 
I I I I  I INDEPENDENT OPTIONS I 
I I I I  r----------T---------T-------r---------� 
I I I I  I I I I IOAREA2= I 
I I I I  Bas ic I CONTROL= I IOAREA2= I WORKA= I YES and I 
I DEV ICE= I RECFORM= I I Module I YE S  I YES I YES I WORKA= YES I �-------+------------++-------t-�--------+---------+-------+----------f 
I I FIXUNB I I  8 9 2  I + 2 20 I + 7 6  I + 6 0  I + 9 6  I 
I � ------------++- ------+----------+---------+-------+------- - --� 

I I F IXBLK I I  1 2 5 6  I +2 6 4  I + 56 I + 2 8  I + 8 4 I 
I �-----------++-------+----------+---------+-------+----------� 
I 1 28 5 I UNDEF I I  8 4 8 I + 2 2 4  I +56 I +6 4 I + 8 8  I 
I or �------------++-------+----------+---------+-------+----------f 
I 1 28 7T I UNDEF I I I I I I I 
I I BLKFAC=YES I I  118 0 I +2 6 8  I +56 I +2 4 I + 8 0  I �--------+------------++-------+----------+---------+-------+----------f 
I 1 28 7D I FIXUNB I I  1 3 6 0  I + 1 8 4  I I --- I I 
I �------------++-------+----------+--------+------.-+----------� 
I I UNDEF I I  1 25 6  I + 1 8 8  I I --- I I 
l---- ----i------------i�- ------i----------i---------�-------�----------J 

Fig ur e  6 0 .  ORMOD Ma in Storage Requi rements 

DTFPH ( DEFINE THE FILE :  PHYSICAL IOC S) 

r-- -- ----------- --------�------ 1 

I Devi ce I Si ze I 
·----------------- ------+------f 
I Ta� I 1 0 4 I �-----------------------+------� 
I DASD MOUNTED=ALL I 4 0  I 
·---- -------------------t------� 

I DAID MOUNTED=SING I.E I 8 4 I 
l ---- -------------- -----�- -----J 

Note: No module i s  requi red f or this macro i nst ruct ion . 

Figure 6 1 . DTFPH Main Storage Requirements 

DTFPR ( DEFINE THE FILE : PRINI'ER) 

Table Requirements 

Size = 48 bytes 
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PRMOD ( PRI NTER MODULE ) 

r---- ----rr------r------ - - -r ------ -----T----- --T--------T-------- ---- 1 

I I I I I I �CTLCHR= I I 
I I I  BASIC I I I ·----T---1 I 
I RECFORM= I I  MODULE I �RKA=YE S I IOAREA2=YES I PRI NTOV I ASA I YES I CONTROL=YES I 
·-------++------+---------+-----------+-------+----+---4--'---------- �  

I FI XUNB I I  4 0  I + 4 4  I + 4 2  I + 7 8  I + 18 8 1 + 3 4 1 + 4 0  I 
�--------++------+--------1---------- -+-------+----+---+------------� 

I UNDEF I I  7 0  I + 2 2  I + 2 0  I +7 6  1 +1 7 0 1 +1 6 1 +4 0  I 
�-------++------+---------+-----------+-------+----+---+------------f 

I VARU NB I I 9 4 I + 1 4  I + 2 4 I + 7 6 I + 16  2 1  + 8 I + 4 0 I 
l--- ----��------�---------�------ -----�- ---- --�----�---�----------- - J  

Note : RDONLY=YES changes the si ze of the module -s o to +50  byt es . In 
addition , the user ' s  prog ram must provide a 7 2 -byte sa ve a rea 
each time the modu le is reentered. 

F igur e 6 2 .  PRMOD Main Storage Requi rements 

DTFPI' ( DEFI NE THE FI LE : PAPER TAPE READER) 

Table Requirements 

The pos sible table specif ications and s i z es a re : 

1 .  N o  t rans lat ions , no s hifts , and no delete s require 7 2  bytes . 

2 .  TRANS=name wi th no shifts and no de letes requi res 7 6  bytes . 

3 .  TRANS=name , SCAN=name , RECFORM=FI XUNB req uire 11 0 byte s .  

4 .  TRANS=name, SCAN=name, RECFORM=UNDEF require 9 4  byte s .  

PTMOD ( PAPER TAPE READER MODULE )  

The modu le s peci fi cat ions and sizes are :  

1 .  N o  paramet ers specified ( no translation s ,  no shif ts , and no de letes ) 
r eq uires 2 5 2  bytes.  

2 .  TRANS=YES wi th no shifts and no deletes requires 310 bytes . 

3 .  TRANS=YES , SCAN=YES, RECFORM=F IXUNB require 53 6 bytes . 

4 .  TRANS=YES , SCAN=YES, RECFORM=UNDEF require 4 3 6 b yte s .  

N ot e :  I f  module 2 is us ed, al l r ecords r equire trans lati on. 
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DTFSD ( DEFINE THE FILE : SEQUENTIAL DASD) 
r-----------��----------------------------------------------T---------1 

I I I TYPEFLE I I 
I I �------------------�--------T------------------+---------f 

I I I  INPUT I OUTPUT I WORK I I 
I 1 · --------T---------� �--------T---------� CONTROL I 
I .REC FORM= I I  with I without I I with I without I = I 
I I I  UPDATE I UPDATE I I UPDATE I UPDATE I YES I. 
·-----------++--------+---------+--------+--------+---------i---------� 

I FIXBLK I I I I I I I I 
I o r  I I  I I I I I I 
1 FIXUNB I I  176 I 1 5 2 I 160 I 1 5 2 I 15 2 I + 2 4 I 
·-----------++--------+---------+--------+--------+---------+---------� 

I VARBLK I I  I I I I I I 
I o r  I I  I I I I I I 
I VAR UNB I I 19  2 I 15 2 I 17 0 I I I + 2 4 I 
�-----------++--------+---------+--------+--------+---------+---------� 

I UNDEF I I  19 2 I 1 52 I 1 6 2  I 1 5 2  I 1 52 I + 2 4 I 
l---- -------��---- ----L----- ----L--------L--------�------ --�--------� 

Figure 6 3 .  DTFSD Main Storage R equir ements 

SDMOD ( SEQUENT IAL DASD MODULE ) 

r-----------TT--------------T--------T- --------T--------T------T-------1 

1 I I I I I I I ERROPT I 
! Module Name l I Ba sic Module I T RUNCS I CONTROL I ERROPT I HOLD I ERREXT I 
·-----------++--------------+--------+---------+--------+------+-------� 

I SDIDDFI I I  4 6 2 I + 8 0 I +2 8  I +1 4 4 I * I + 2 2 8  I 
�-----------++--------------+--------+---------+--------+------+-------f 

I SDMODFO I I  54 6 I +136  I +2 8  I + 6 4  I * I +2 0 0  I 
·-----------++--------------t--------t---------+--------+------i-------f 

I SDK>DFU I I  7 9 8  I +8 8  I + 2 8  I + 1 6 4 I + 9 6  I + 2 5 2 I 
�-----------++----------- ---+--------+---------+--------+------+-------� 

I SDMODV I I I  7 29  I I +2 8  I +1 04 I * I + 1 8 8  I 
�-----------++----�---------+--------+---------+--------+------+-------f 

I SDM)DVO I I  104 5  I I + 28 I + 6 8 I * I +1 20 I 
·-----------++--------------+--------+---------+--------+------+-------� 

I SD M:>DVU I I  1 08 6  I I + 28 I + 17 6  I + 7 6  I + 2 9 6  I 
�-----------++--------------i--------i---------+--------+------t-------� 

I SDMODU I I I  5 3 3  I I + 2 8  I +1 0 0 I * I +1 7 1  I 
�-----------++--------------+--------+---------+--------+------+-------f 

I SDM)DUO I I  6 5 3 I I + 28 I + 6 8  I * I + 1 1 6  I 
·-----------++--------------+--------+---------+--------+------+-------� 

I SDMO DUU I I  9 41 I I +2 8  I +1 4 8 I + 40 I + 2 4 8 I 
�-----------++--------------+--------+---------+--------+------+-------f 

I SDK>DW I I  5 7 2 I I +2 2  I +1 4 8  I +1 0  I + 2 46 I 
l-- -- -- -- ---��--------------�--------L---------�--------�-----�--- -- -J 

* The HOLD function doe s not a pply to thes e modu l es . 

Notes : 
1 .  F or SDMODW ,  NOTEPNT=YES requi res 20 6 addit ional byt es : 

NOTEPNT= POINTRW requires 14 4 additional bytes , UPDATE=YES requi res 
4 0  additiona l bytes. 

2. RDONLY=YES changes the s ize of the module - 5 0 to + 50  bytes . In 
a ddit ion, the user ' s  program must provide a 72 -byte save area each 
time the module is reentered. 

F igur e 6 4 . SDMOD �ain Storage Requi rements 
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DTFSR ( DEFINE THE FILE : SERIAL DEVICE) 

When a DTFSR is as s embl ed , it generat es both a table and a module . For 
examp le , if DTFSR is used f or a pri nter , a ta bl e and a module a re 
generated just as though DTFPR and PRMOD were us ed. To det ermine the 
main st orage requirements for DTFSR , add the table and the module 
r eq ui rements f or the a ppropriate devi ce type--su ch as 4 8  bytes ( DTFPR ) 
and n bytes ( PRMOD ) for a printer . 

DTFEI' ( DEFINE THE FILE : BTAN ) 

Table Requirements 

S iz e  

whe re : 

6 4  + N ( 4 0 + 8x ) + BUFCB + BUFNO ( BUF L + f )  + y + z 
( + 3 2 N  f or BSC only> 

N 
X 

* BUFCB 

*BUFNO 
*BUFL 

f 

y 

= 
= 

= 
= 
= 
= 
= 

= 

number o f  l ines in the l ine group 
number of CCWs i n  the largest channel program available 
for the device , given in Figu re 6 5  
8 i f  a buffer pool i s  used 
0 if not 
number of bu ffers in the pool 
length of each buf f er 
number o f  bytes required to extend each buffer to a 
multi p le of 8 
s iz e  o f  t he model channel program table f or the li ne 
group , gi ve n  i n  Fig ure 6 5 .  I f  two or more DTFBTs us e 
the same model channel progra m  and are linkage edited 
together ,  include the va l ue only once . 

z = si ze of the table of s pecial charact ers , given in F igure 
60 . For BSC only,  if two or more DTFBTs use the same 
transmi ssi on code , include the value only once . 

*If t he buffer pool is s hared by 2 or more DTFBTs , inc lude the value 
only once . 
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r---- --------- ------�---- -- --------------T--- --- --------T---- ----------1 

I I X I I I 
I t-----------T--------� I I 
I f without 1 with I 1 1 
I �-----------�--------� I I 
f Devi ce ! start/stop Auto Pol l l y 1 z I 
�-------------------+-----------�--------+--------------�--------------� 

10 30 7 
1 0 50NS 7 
1o so s  1 1  
1 0 60 6 
2 2 60 L  1 
2 2 60R 7 
27 40 4 
2 7 4 0 C  4 
27 40 0 6 
27 40 DC 7 
27 40DT 8 
27 40 DTC 8 
2 7 4 0 S  6 
27 40 SC 7 
77 70 /7 2 4 
1 1 5A 4 
8 3 E3 5 
TWX 33/ 3 5  7 
WTTA 5 
11 30 ( leased) 8 
1 1 30 ( dial) 8 
1 1 30 ( multipoint) 8 
S3 60 ( leas ed) 8 
S 3 60 ( dial )  si ze depe nds 

27 80 

No ID Veri£ . 8 
RIW 8 

SI W, RXW a 
SXW , RXW 8 
SI X , RXW 8 

RXW 8 
SI W , RI X  8 
SXW , R IX 8 
SI X , RIX 8 

S IW 
sxw 
S IX 

RIX 8 

SI W , RIW 
SXW , R IW 
SI X , RIW 

8 
8 
8 
8 
8 
8 

Pt to Pt Switched 
EBCDIC 8 

8 
8 

US ASCII 
TRANSCODE 

pt t o  Pt 
Non . switched 

9 
9 

9 

9 
9 

on codes in t he 

8 4  1 2 3  I 
6 8  1 1 6  1 

136 I 3 4  I 
8 0  1 1 5 1 

Not app�icable Not appli ca b le 
136 2 0  

2 4  2 1  
6 8  3 3 
5 2  1 8  

100  32  
6 8  2 2  

11 6 36 
48 1 2  
84  2 4  
52 0 
3 6  4 
4 0  6 
5 6  1 8  
5 2  3 6  

14 8 5 3  
196  53  
16 4 5 3 

" 24 0 5 3  
FEATURE operand:  

29 6 
3 0 0  
32 4 
300  
3 2 4  
3 0 0  
320 
2 9 6  
3 2 0 
296 
3 2 0  
29 6 
3 2 0  
324  
300  
3 2 4  

140 
14 0 
140 

5 3  
5 3  
5 3  
5 3  
5 3  
5 3  
5 3 
5 3  
5 3  
5 3  
5 3  
5 3  
5 3  
5 3  
5 3  
5 3  

5 3  
5 3  
5 3  

EBCDIC 8 96 5 3  f 
USASCII 8 9 6  5 3  I 
TRANSCODE 8 9 6  5 3  I 

Multipoint I 
EBCDIC 8 132  5 3  I 
US ASCII 8 8 4  5 3  I 
TRANSCODE 8 8 4 5 3  I -------------------�-----------�--------�--------------�--------------J 

Figure 6 5 .  P aramet ers for DTFBT Tabl e  Requirements Formula 

3 2 2  IBM S/ 3 60 DO S  Sys .  Ge n. and Maint. 



DTFBTND ( DEFINE THE FILE END : BTAM ) 

This ma cro instructi on doe s not require main storage a t  e xecuti on ti me .  

DFTRf.lLST (DEFINE THE TERMINAL LIST : BTAM) 

Table Requirements f or OPENLST and WRAPLST 

S i z e  = n ( m  + 1 )  + 2 

where : n = nurnter o f  l ist entries 
m = number of pol li ng/addressing charact ers- -a function of the 

device, as shown in Figure 6 6  

r -- -- --------r---- --------------, 
I Device I m I 
t------------+------------------� 

1 03 0  1 
1 05 0NS 2 
1 05 OS 2 
1 06 0  2 
2 26 0L Not a ppli cabl e 
2 26 0R 2 
2 74 0 Not appl icabl e  
2 74 OC Not a ppli cable 
2 74 00 Not appl icabl e 
2 74 0DC Not a ppli cab le 
2 74 0DT Not appl icabl e  
274 0DTC Not appli cable 
2 74 0S 1 
2 74 0SC 1 
7 77 0/7 2  Not appli cab le 
1 15 A  2 
8 3B 3  2 
1 13 0  2 
2 78 0 3 
WTTA Not appl icabl e 

l _ _ __ ________ i __________________ J 

Figure 6 6 . Number o f  Pol l ing/Address in g  Chara cter s 

Table Requirements f or D IALST 

S i z e  = n ( m  + 1 )  + 1 + q + p + i 

where : n = nurnter o f  l ist entries 
m va lues specif ied i n  Figure 6 6  
q 2 i f  the l ist in cl udes entr ies for pol ling or add ressing 

= 0 otherwise 
� numter o f  dia l digits 
i = 3 if the i nli st operand is coded ( BSC only) 

= 0 otherwi se 
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Table Requirements f or IDLST 

S ize of TWX ca lling list = d + 5 + 2b 
Siz e  of TWX answering l ist = 5 + b 
S iz e  of BSC IDLST only = 3 + d + 2 r  + s + i 

where : d = number of dia l digits 
b = number o f  TWX ID character s  
r = nmnber of ID characte rs expected t o  
s = number of ID character s to be sent 

be received 
( BSC) 

i = 3 if the i nli st operand is  coded ( BSC) 
= 0 otherwis e 

Table Requirements f or SSLAST/ SSAWLST 

S ize = n (m + 1 )  + 6 

where : n = 
m = 

number of list e ntries 
valu es s pecif ied in F igure 6 6  

Table Requirements for AUTOLST/AUTOWLST 

Size = n (m + 2 )  + 8 

where : n = 
m = 

numter o f  l ist entr ies 
va lues s pecif ied in Figure 6 6  

Table Requirements for WTTALST 

1 .  When the WRU feature is pres ent in DTFBT : 

S iz e  3 + 2r + s 

( BS C) 

2 .  When the lAM f ea ture i s  present , and WRU is not pres ent in Ul'FBT : 

S iz e  = 2 + s 

where : r = numter of ID characters expected to be received 
s = number of ID characters to be s ent 
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BTfwj(]) ( BTA M LOGIC MODU LE )  

The s iz e  of the BTAM modu l e  var ies with the options se lected , a s  shown 
in Fi gure 67 . When a ll operands a re omitted or the st andard ( defaul t )  
oFt ions are coded, t he resultin g  basic module requires 4 7 7 0  bytes of 
ma in storage . 

r---- ------T--------�------------------------ ----- -- - ----------------, 
I Operand I Option I Number of bytes added to basic module 1 
·----------+--------+------------------------------------------------� 

I I N I -2 0 9 0  I 
I ·--------+------------------------------------------------� 
I ERLOG IC= I c I + 3 20 I 
I �-------+------------------------------------------------� 
I I NC I -1 8 3 0  I 
·----------+--------+------------------------------------------------ �  

I SWI TCH= I YES I + 2 9 0  I 
�----------+--------�------------------------------------------------� 
I AUD IO= I YES 1 1  + 4 1 0  ( SWITCH must equa l  YES ) 1 
�----------+--------+------------------------------------------------� 

I I YES I +17 4 0  I 
I BUFFER= ·--------+------------------------------------------------� 

I I REQREL I + 6 4 0  I 
�---- ------+--------+------------------------------------------------� 

I TER�TST= I YES I + 7 50 I 
·----------+--------+------------------------------------------------� 

I I I -1 2 8 0 ( If ERLOGIC=N)  • I 
I I �------------------------------------------------� 

I L 22 60= I YES I + 1 0 5 0  ( I f ERLOG IC=E ) I 
I I t------------------------------------------------� 

I I I +1 3 6 0  ( If ERLOGIC=C ) I 
I I �------------------------------------------------ � 

I I I - 1 0 2 0  ( I f  ERLOG IC=NC ) I 
�-----�----+--------�------------------------------------------------� 

I TRANSL= I YES I + 1 4 0  I 
�----------+--------+------------------------------------------------f 

I I I +9 3 8 0  ( If SWITCH=YES and BUFFER=YES ) I 
I I �------------------------------------------------� 
1 Bscs= 1 YES 1 + 6 6 4 0  ( I f SWITCH=YES and BUFFER=NO) 1 
I I t------------------------------------------------� 

I I I + 5 2 9 0  ( If SWITCH=NO and BUFFER=NO) I 
I I � ------------------------------------------------� 

I I I +8 0 2 0  ( I f  SW IT CH=NO and BUFFER=YES ) I 
·---- ------+--------+------------------------------------------------� 

I S SAPL= I YES I - 9 7 0  ( I f  ERLOGIC=N )  I 
I I t------------------------------------------------� 

I I I +1 5 6 0  ( I f ERJ� IC=E )  I 
I I �------------------------ ------------------------ �  

I I I - 7 0 0  ( I f  ERLOG IC=NC) I 
I I �-----------------------------------------------� 

I I I + 1 8 8 0 ( I f ERLOG IC =C ) I 
�----------+--------+------------------------ ------------------------� 

I B SC MPT= I YES I + 8 8 0  ( ESCS must equal YES ) I 
·---- ------+--------+------------------------------------------------� 

I W'ITA I YES I + 3 2 0  I 
�----------+--------+-------------------------------------------------� 

I BSCTEST I YES I + 1 6 9 0  I 
·---- ------+--------+------------------------------------------------� 

I DErBE XT I YES I - 5 0  ( BS CS must equal Y ES )  I 
l---- -- --- -�--------�- ------------- --------- - ------- - - - - - ----- ------ - 1  

F igur e 6 7 . BTAM Main Storage Requi rewents 
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BT'AM DATA EVENT CONTROL BLOCK 

Table Requirements 

S iz e  = 4 0  byte s 

When the MF operand of a READ or WRITE macro is coded MF=L, or when the 
MF cperand is omitt ed, a Data Event Control Block (DECB) i s  reserved . 
One D ECB should be reserved per li ne. 

QTAM STORAGE REQUIREMENTS 

The main storage requi rements f o r  QTAM depend to a great extent on the 
confi gu rat ion of t he us er ' s  Tel eprocessing in stalla tion and the nature 
o f  hi s applica tions.  Storage requi rements increas e proportionately as 
the number of communi cat ion l ines , terminal s ,  and QTAM-provided 
pro ce ssing f unctions i ncrease. These requi rements can be estimated fr Jm 
f ornu las and t atles

_
pres ented in this s ection . 

BAS IC QTAM LOG IC MODULES 

F igur e 6 8  li sts the ba sic QTAM logi c modu les and corres ponding storage 
requi rements . 
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r---- ----------------- ---------------T-----------r----------- ------- - --, 

I Module I Module I St orage Requirements I 
I I Name I (in bytes > 1 
�--�--------------------------------+-----------+---------------------� 
1 Impl ementation module 1 IJLQI P I 3 7 4 9  I 
·----------------- -------------------+-----------+---------------------f 
I LPS Control Modul e I IJLQLP I 1 0 1 0  I 
·--�-- ------------------------------+-----------+---------------------� 
I Li ne Appendage for PC! and I I I 
! Program Check mod ule (Note 4 )  I IJLQLA I 7 2 8  I 
·------------------------------------+-----------+---------------------� 
I Line Appendage and ERP Modul e I 1 I 
I (Note 4 }  I IJLQE P  I 41 6 0  1 
·---- --------------------------------+-----------+---------------------f 
! Audio Line Appenda ge module ( Note 1} I IJLQAA I 2 37 6  1 
·------------------------------------+-----------+---------------------� 
! Disk Appendage module ( Note 4 }  I IJ LQDA I 1 3 6 5  I 
�-----�------------------------------+-----------+---------------------f 
j Audio D i sk Appendage module (Note 2 }  I IJLQAD I 1 6 0 4  1 
·------------------------------------+-----------+---------------------� 

I Phys ical I/O module ( Note 4 > I IJLQRW I 1 5 21 I 
�--�------�-------------------------+-----------+---------------------� 
! Termina l Test Recognition modul e I IJLQTT I 1 3 8 6  I 
I < Note 4>  I I I 
·------------------------------------+-----------+---------------------� 
! Ch ec kpoint module ( Note 3} I IJLQCK I 1 1 4 8  I 
�------------------------------------+-----------t---------------------f 
! Message Writer Initiator module I IJLQMW I 1 2 5 5  I 
·------' ------------------------------+-----------+---------------------f 
I IBM 2 2 6 0  Local Appendage module I I I 
I (Not e 5 }  I I JLQLO I 1 6 0 4  I 
�-�--------------------------------+-----------+------------------ ---f 
I WT� Appendage �odule ( Note 6 }  I IJLQTA I 1370 I 
·--�--------------------------------�-----------�---------------------� 

No te 1 :  Required if the QTAM Audi o Su pport i s  sel ected . 

No te 2 :  Required if the IBM 77 7 2  Vocabulary file is used . 

Note 3 :  Required i f  the C heckpo int/Restar t facility i s  se lected i n  
the DTFQT . 

N:> te 4 :  Not required whe n  the s ysterr, cont ains only audio devices . 

r«> te 5 :  Required if  the IBM 2 2 6 0  Local device is used . 

Note 6 :  Required if  World Trade Telegraph support i s  se lected. 
L_ _ __ __ _ _ _ _ _ _ ____________ _ _ _ __ ____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _J 

Figure 6 8 . Bas i c QTAM Logic Modul es 

DTFQT ( DEFINE THE FI LE :  QTAM} 

The re are s even types of DTF tabl es which may be generated by a DTFQT 
macro instruction. The storage estimates f or ea ch follow . 

Table Requirements for DASD Message Queue s F i l e  

S ize = 315  bytes 
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Table Requi rements for Communicat ion Line Gro up File 

For N onaudio Line Group 
S iz e  = 4 8  + (1 2 8  + 8 x) N  

For Audio Line Group 
Siz e = 6 4  + P + (16 1  + L� + L2 + G + x-z ) N  

where : N = number of lines i n  the li ne g roup 
x = a fun ction o f  the device, given in F igure 69 
P = 2 2  f or I BM 7772 only 
L� = l ength of input buffer s  
L2 = length of address chai n buf f ers 
G = 9 when us ing t ime s tamping option , otherwise = 0 
z = 17 when inf ormation mode i s  used 

r ----------�------, 
I Devi ce I x I 
�-----------+------� 

1 1030 I 8 I 
I 10 50 NS I 8 I 
1 1 0sos I 10 I 
1 1 060 I 7 I 
1 22 60 Remote l 8 I 
1 22 60 Local I 5 I 
1 27 4A I 4 I 
1 27 4B I 6 I 
1 27 4c I 6 I 
1 27 40 I 7 I 
L-�-- -------.l. _____ _.. 

r-------------T------, 
I D evice I x I 
r------------+------� 
1 27 4E I 7 I 
1 2 7 4F I 4 I 
1 27 4G I 6 I 
1 27 4H I 7 I 
I 11 5A I 8 I 
I 83 B3 I 7 I 
I TWX33/35 I 6 I 
1 11 1 0  I o I 
1 11 12 I 6 0  I 
I WTTA I 7 I 
t _ _ _ _ _ _ _ _ _ _ _ _ _  .l, _ _ _ _ _ _ J 

Figur e 6 9 .  Va lues for Communi cation Line Gro up Table 

Table Requirements for Main storage Process Queue 

Size = 8 4  + 1 2x 

where :  x = 0 for nonmixed a pplication,, and 
1 for mixed appl ication 

Table Requirements f or Mai n  Storage Desti nati on Qgeue 

S ize = 8 0  bytes 

Table Requirements f or Checkpoi nt Records File 

S ize = 2 2 0 +L 

where : L = length of the Checkpoi nt record speci fied by the S OWA keyword 
operand . 

Table Requirements f or IBM 7772 Vocabu lary Fi le 

S ize = 4 0 +4p 
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where : p = numbe r  of BUFARU macro i nstructi ons 

Table Requirement f or Audi o Output Queue 

Size = 7 6  byte s 

QTAM STORAGE REQUI REMENTS FOR CONTROL INFORMATION 

The s torage est imates for r equ ir ed control information are shown i n  
F igur e 7 0 .  

r---- ------------------------------T---�----- ------------------------ --, 
I Con trol Blocks a nd Inf ormati on 1 St orage Requirements C in bytes > 1 
·----------------------------------+-----------------------------------f 

Termi nal table I I 
TERMTBL macro i nstruction1 I 12  I 

·-----------------------------------f 
OPTI ON macro instructi on I No st orage is r es erved for this 1 

I macro : it defines user a reas I 
1 that are included in the expans ion ! 
1 o f  the TERM macro i nstruction I 
I ( U parameter) I 
�----------------------- ------------f 

TERM macro instruction1 I 9 + I + U + D + 4 4F 1 
I where :  (I  + U + D )  �2 4 3  I 
·-----------------------------------f 

Llt ST macro instructi on1 I 1 2  + L + 2N + 1 40 2 I 
I wher e : ( 3  + L + 2N ) � 2 4 3  I t-----------------------------------� 

PROCESS macro i nstructi on1 1 1 3 + A f or audio process 1 
I prog ram ent cy  I 
I 9 + Y for nona udi o  process I 
I prog ram ent ry I 

·----------------------------------+-----------------------------------� 

I P cl li ng list I 4 + 3N for a utopolled termina ls I 
I I except I BM 10 30 I 
I POLL macro instruction3 1 4 + 2N for nonswitched te rmi na ls 1 
I I or autopoll ed IBM 1 03 0  I 
I I 5 for switched IBM termi nals I 
I I 3 + I for TWX I 
I I 4 + T for WTTA t erminals I 
·-�--------------------------------+------------------------- ----------� 
1 Queue Cont rol Block for Process 1 1 
I Queue s and Destinati on Queues I 3 2 X  I 
·----------------------------------+---------------------- -------------� 

I Audio Line Tal::le I I 
1 LINETBL macro instructi on1 1 4 I 
I ·-----------------------------------f 

I LI NE  macro instruct ion1 I 5 + z I 
·----------------------------------+-----------------------------------� 

I Audio Word Tal::l e  I I 
I WORDTBL macro instructi on1 I 4 I 
I �-----------------------------------� 

I WORD macro inst ruct ion1 I 8 + W I 
L----------------------------------�------------------------- ------- ---J 

Figure 7 0 . Storage Requirements f or QTAM Cont rol Informat ion 
(Part 1 of 2 )  
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r---- --------------------------------------------------------------- ---1 
where : N number of te rmi na ls I 

I number o f  bytes in terminal ID 1 
U = number of byte s in optional area 1 
D = number o f  bytes in devi ce address area ; s iz e  depends on 1 

cont ents : 

For nonswit ched terminal--addre ssing a nd polli ng 
cha ra cters (1 byte/cha ract er) 

For IBM swit ched terminal-- field telling the number of 
dia l digits ( 1  byte) + dia l  digits (1 byte/digit ) + 
address ing characters ( 1 byte/ cha xacter) 

For TWX--field telling the number of dia l characters ( 1 
byte ) + dia l digits ( 1 byt e/ digit ) + f ield t el l ing the 
number o f  ID characters (1 byte ) + ID characters ( 2  
bytes/character) 

For Wl'TA t erminal s-- 1 byte + f ield telling the number of 
ID characters (1 byte) + ID chara ct ers ( 2  
byt es/ character ) 

For IBM 2 2 6 0  Loca l--a f i e ld of 6 f ull words consisting 
of a CCB and other cont rol inf ormation 

L = number of byte s in name of the distribution li st entry 
in termina l table ( 1 -8 )  

A = number o f  byt es in name o f  the a ud io process entry i n  
the termina l table. Becaus e t h e  follow ing f iel d in the 
entry must be al ign ed to a f ul lword boundary , this 
f i e ld must be ei the r  three , s even or el even bytes long . 

X = number o f  l ines o r  terminals (depending on queuing 
technique s )  and the number of process queues 

Y = number of bytes in name of the process entry in terminal 
table ( 1- 8 )  

Z = number o f  bytes i n  name o f  the line entry i n  l ine tabl e  
( 1- 8 )  

W = number of bytes of the s elected word 
F = 1 for IBM 2 7 40  Model 2 terminal s  with the Buf f e r  

Recei ve r  Opti on ; 0 f or other t erminals 
T = number o f  bytes in t he CPU identif ication ( WTTA 

termina ls) 

I 
I 
I 

·----------------------------------------------------------------------f 
I Notes : I 
I I 
I 1. Add t he number o f  bytes necessary for f ullword bounda ry. 1 
I I 
I � This number ( 14 0 )  is the number o f  bytes in the Distributi on 1 
I List module ( IJLQDL) . Thi s number i s  included in the storage 1 
I requi rements · only once if  t he LIST mac ro is used more than 1 
I once . I 
I I 
I 3 .  Add t he number o f  bytes n ecessary for halfword boundary. 1 
l---- ------------------------------------------------------------------J 

Figure 7 0 . Storage Requ irements for QTAM Control Informati on 
(Pa rt 2 of 2)  

QTAM REQUIRE MENT FOR BUFFERS 

For Nonaudio Applicat ions : 

Buf fer Pool S iz e = 8 + (X + 1 6 ) N  + 24M 

For Audio Applica tions with IBM 777 2 :  
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Audio B uf f e r  Poo l Si ze = 2 4  + (X + 8 8 ) N 

whe re : N = number o f  bu f f ers specified 
X = si ze of each buf fe r  
M : number o f  ccws QTAM generat es for data insertion by the 

PAUSE macro 

QTAM STORAGE REQUI REMENTS FOR DEVI CE I/0 MODULES 

F igure 7 1 gives the storage requir ements for the QTAM device I/O 
modul es . The storage f or a pa rti cular devi ce I /O module need be 
i ncluded onl y  once and only if the te rmi nal type is pres ent in the 
system. 

r---- --------------------- -------- -----T- -------T---------------------1 

' I I Modu le I St orage Requirf>..ments 1 
I Termi na l D ev i ce Type I Name I ( i n byte s) I 
�--------------------------------------f--------+-------------------- -� 

1 IEM 1 0 30 Data Collection System I IJLQMO I 1 9 4  I 
�----------�---------------------------+--------+---------------------f 

I IBM 1 06 0  D�ta Communicati ons system I IJLQM1 I 1 6 8  I 
·---- ----------------------------------+--------+---------------------� 

I IEM 2 26 0- 2 8 4 8  Display Compl ex I IJLQM2 I 206 I 
�--� ----------------------------------+--------f---------------------f 

I AT& T 8 3B3 Selective Ca lli ng  Stati ons I IJLQM3 I 1 0 2  I 
·--------------------------------------t--------f------------------- --f 

1 Wes tern Union Plan 115A outstations I IJLQM4 I · 
9 0  I 

�-�------------------------------------+--------+---------------------� 

I I EM  1 0 5 0  Dat a  Commun icat ions system I IJLQM5 I 2 07 I 
I on a switched network I I I 
·--------------------------------------+--------+---------------------� 

1 IBM 1 0 5 0  nat a  Communicat ions system I IJLQM6 1 1 9 4  1 
�---- ----------------------------------+--------+---------------------� 

I AT& T Model 3 3/ 3 5  TWX Stati ons I IJLQM8 I 1 1 3  I 
·--------------------------------------t--------f---------------------f 

I I BM 2 2 6 0-2 84 8 Displa y  Complex Loca l I IJLQM9 I 7 5  I 
·----------------- ---------------------+--------+---------------------� 

IBM 2 7 4 0  communicat ions Terminal : I I I 
·--------f---------------------f 

, Type 2 7 4A I IJLQNO I 9 0  I 
�--------+---------------------� 

Type 2 7 5B I IJLQN1 I 1 5 7  I 
�-------+---------------------� 

Ty pe 27 4C I IJLQN2 I 1 6 2  I 
·--------+---------------------f 

Type 2 74D I IJLQN3 I 2 21 I 
�--------+---------------------� 

Type 2 7 4E I IJLQN4 I 1 9 8  I 
·--------f---------------------� 

Type 27 4F I I JLQN5 I 119 I 
·--------+---------------------f 

Type 2 8 4G I IJLQN6 I 1 8 3  I 
�--------+---------------------� 

Type 27 5H I IJLQN7 I 156 I 
�---- ----------------------------------+--------+---------------------f 

I Wor ld Trade Te legra ph Termi na ls I IJLQN8 I 3 0 0  1 L---- - - ----- ---------------------------�----- ---�-------------------- - J  

Figur e 7 1 .  Storage Requi rements for QTAM Device I /O Module s  
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REQUIREMENTS FOR OTHER QTAM MACRO INSTRUCTI ONS 

F ig ur e 7 2  give s  the storage requi rements f or all other QTAM macro 
i nstruct ions . 

Much QTAM logic cons ists of module s  i ntroduced by the use of certa in 
QTAM macro instructions in the us er' s program . Thes e 1nacro instruct ions 
expand into in- line coding that establ ishes the linkage to , a nd 
parameter s f or , the QTAM module s . Often a modu l e  s o  introduced into the 
sys tem will its elf introduce another module ,  a process termed a second 
l evel routine. 

C olumn two of F igure 72 s hows the extent of the coding produced by the 
expans ion of the macro i nstruction in col umn one . I f  the codi ng links 
to a QTAM module , the module is presented i n  column three ; if  that 
modul e  links to other modul es,  they are presented in column f our. 

Stora ge r equirements f or a sharable module., or for a s econd l evel 
routi ne that is linked to more than once in the same partiti on , are 
included only once . For e xample , the mac ro i nstruct ions DIRECT , EOA , 
and ROUTE all link to the same module ,  IJLQLK . If two or more of th ese 
macro instructions a re used in the same message control prog ram , the 
modul e is included only once . Simi larly , if  the s ame macro instruct ion 
is us ed more t han once in the same program, storage i s  requi red f or only 
the a dditional linkage si nce the module is  included just once . 
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r-- -- ------------- --�---------�--- ------- ---- -----T-- - - -------------, 

1 I In- li ne I I S econd l evel I 
1 I l inkage I Sharabl e modu les I routine I 
I I or code t---------T---------+--------T--------� 

1 Macro Inst ruction I Not e 5 I Size I Name I S i ze I Name I 
r--�---------------+---------+---------+---------+--------+--------f 

I ARU M;TYP I 1 6 I I I I I 
·-------------------+---------+---------+---------+--------+--------� 

I BREAKOFF I 8 I 1 6 4  I IJLQBO I I I 
�-------------------+---------+---------+-------�-+--------+--------� 

I CAN CELM I 8 I 112  I I JLQCM I I I 
•-------------------+---------r---------+---------+--------+--------f 

I CHECKARU I 7 0+ I I I I I 
1 1 message 1 1 1 I 1 
I I text I I I I I 
·-------------------+---------+---------+---------+--------+-------- � 

I CHN GP I 4 2  I 1 4 6  I IJLQCP I 7 8  I IJLQFL I 
�-------------------+---------+---------+---------+--------+--------� 

1 em GT 1 2 6 1 2 5 o 1 I JLQCT 1 1 1 ·-------------------+--------�+---------+---------+--------+--------f 
I CKREQ I 1 0 I 100  I IJLQCR I I I 
·-------------------+---------+---------+---------+--------+--------� 

I CI.OSEMC I 6 I 5 1 4  I IJLQQT I 512  I IJLQCL I 
�-------------------+---------+---------+---------+--------+--------f 

I COPYC I 2 4  I 4 14 I IJLQDC I I I 
·-------------------+---------+---------+---------+--------+--------� 

I COP YP I 3 4  I 10 4  I IJLQDP I 7 8  I IJLQFL I 
�-------------------�---------�---------+---------+--------+--------� 

I COPYQ I 3 4  I 98 I I JLQDQ I I I 
r-------------------+---------+---------+---------+--------+--------� 

I COP YT I 3 0  I 1 20 I LJLQDE I I I 
·-�-----------------+---------+---------+---------+--------+--------� 

I COUNTER I 1 2  I I I I I 
�--�---------------+---------+---------+---------+--------+--------� 

I DAT ESTMP I 8 I 7 0  I I JLQDT I 70 I IJLQEX I 
·-------------------+---------+---------+---------+--------+--------� 

I D IRECT I 1 2  I 10 4  I IJLQLK I I I 
·-------------------+---------+---------+---------+--------+--------� 

I ENDRCV I 1 0 I I Note 1 I I I 
�-�-----------------+---------+---------+---------+--------+--------f 

I 'EID RCV (WTTA) I 1 6  I 1 3 2  I I JLQEB I I I 
�-------------------+---------+---------+---------+--------+--------� 

1 EIDREADY I 8 0  I 1 Note 1 I I I 
�-------------------�---------�---------+---------+--------+--------� 

I END SEND I 1 0 I I Note 1 I I I 
r--�---------------+---------+---------+---------+--------+--------f 
I EGA I 2 8  I 10 0  I LJLQEA I 10 4  I IJLQS H  I 
I I I I I 7 6  I IJLQSK I 
I I I I I 4 8 I IJLQRG I 
I I I I I 6 0  I IJLQMT I 
I I I I I 1 04 I IJLQLK I 
I I I I I Note 2 I I 
�-------------------�---------�---------+---------+--------+--------� 

1 EOB I 6 I 1 3 2 I I JLQEB I I Note 1 I 
�-------------------+---------t---------+---------t--------t--------f 

I EOB LC  I 6 I 3 8 0  I IJLQEC I I Note 1 I 
L---- ------------- --�---------�---------�---------�--------�-------- J 

Figur e 7 2 . Storage Requi rements f or Other QTAM Macro I nstructions ( Part 
1 of 5 )  
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r---- -- ------------�-r--- -----T-------------------T----------------- 1 
I l in- l in e  I I Second level I 
I ! li nkag e  I Sha rable modules I routine I 
I t or code ·---------T---------+--------T------- -f 

I Mac ro I nstruction ! Note 5 I S ize I Name I Siz e  I Name I 
�--------------------4--------+---------+---------+--------+-------- � 

I ERRMSG I 3 2+  I 284  I IJLQER I 1 04 I IJLQLK I 
I ! message I I Not e 1 I 1 1 
I l text I I I I I 
�--------------------+--------+---------+---------+--------+--------f 

I GET I I I I I . ,  
I Segment I 1 4 6 4  I LJLQGS I I 1 
I I C See �---------+---------+--------+--------� 

I Message I Figure I 4 8 2  I IJLQGM I I I 
I I 7 3 . > r--------+---------+--------+--------f 

I Record I I 5 10 I IJLQGR I I 1 
·--------------------+--------+---------+---------+--------+--------� 

I GET ( AUDIO) I I I I I I 
I Audio message I I 3 7 0  I IJLQGA 1 I 1 
I Audio and non- I I I I I I 
I audio messages I ( See I 767  I I JLQGB I I I 
I Audio message & I Figure I I I I I 
I nonaudio record!  7 3 . ) I 7 9 2  I IJLQGC I I I 
I Audio message & I I I I I I 
I nonaudio s eg- I I I I I I 
I ment I I 7 47 I I JLQGD I I I 
·---- ----------------+--------+---------+---------+--------+--------f 

I INTERCPT I 1 2 I 1 28 I IJLQIT I I I 
�--------------------�--------�---------f---------+--------t--------� 

I LCGSEG I 3 2  I Note 3 I I I I 
�--------------------+--------+---------+---------+--------+--------f 

I LOO SEG (ARU) I 2 6  I 3 0 4  I IJLQLG I I I 
·--�----------------+--------+---------+---------+--------+--------� 

I LPSTART I 28 I 1 Note 1 I I 1 
�------ --------------+--------+---------+---------+--------+--------� 

I MODE ( C )  I 1 4 I 4 8  I MODE ( U) I 1 04 I IJLQS H I 
I I I I modu le & I I I 
I I I I IJLQMM I I I 
�-------------------+--------+---------+---------+--------+--------f 

I MODE ( U )  I I I I I I 
I IN ITIATE I 1 0 I 2 4  I IJLQMI I I I 
1 r-------+---------+---------+--------+--------f 

I PRIORI TY I 1 0 I 3 6  I IJLQMP I 1 0 4  I IJLQSH I 
I �--------+---------+---------+--------�-------- f 

I CONVERSE I 1 0  I 3 36 I LJLQMC I I I 
I I I I Note 1 I I I 
1 r-------+---------+---------+--------+--------f 

I .MOD 2 2 6 o I 4 I I I I I 
·--------------------+--------+---------+---------+--------+--------� 

I MSGTYPE ( C )  I 1 9 I 6 0  I IJLQMT I 10 4  I IJLQSH I 
�--------------------+--------+---------+---------+--------+--------f 

I MSGTYPE (U)  I 4 I I I I I 
·--� ----------------+--------+---------+---------+--------�--------f 

I OPC TL I 5 6  I 31 46 I LJLQOC I 10 4  I IJLQLK I 
I I I I I 1 04 I IJLQSH I 
I I I I I 51 2  I IJIJJC L  I 
I I I I I I Note 1 I 
L---- ------�--------�---- ----�--- ------�---------�--------�--------J 

F igure 7 2 .  Storage Requirements for other QTAM Macro Instructi ons ( Part 
2 of 5 )  
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r---- -- --------- -- --r------- --T--- ----- --------- --T-------------- --- 1 

1 I In- l ine I I Second leve l I 
I I li nkage I Sharable modu les I routin e  I 
I I or code �---------T------�--+--------T--------� 

1 Mac ro I nstru ction 1 Note 5 I S iz e  I Name I Size I Name I 
�-----�-------------�---------�---------+---------+--------+-------- � 

I PAUSE I 13 + I 352 I I JLQPZ _ I I Note 1 I 
I I no. of I I I I I 
1 1 ins ert 1 1 1 1 1 
I I cha rs . I I I I I 
·----------�--------+---------+---------+---------+--------+--------� 

I PCLI.I MIT I 1 2  I 1 20 I IJLQPL I I I 
�-------------------+---------+---------+---------+--------t--------� 

I POSTARU I 6 I Note 1 I I I I 
�-------------------+---------+---------+---------+--------+--------f 

I POS TRCV I 6 I I Not e 1 I I I 
·-------------------+---------+---------+---------+--------+--------� 

I POSTSEND I 1 2  I I Note 1 I I I 
�--�---------------+---------+---------+---------+--------+--------f 

I PlJI' I I I I I I 
I Segment I I 5 0 8  I IJLQPS I I I 
I I See �--------+---------+--------+--------� 

I Message I Fi gure I 4 6 8  I I JLQPM I I I 
I I 7 3 .  1----· ----+---------+--------+--------f 

I Record I I 5 32 I IJLQPR I I I 
·---- ---------------+---------+---------+---------+--------+--------� 

I Pur ( AUDIO) I S ee Fig- 1 3 86 I IJLQPA I I I 
I I ure 7 3 .  I I I I I 
·-------------------+---------+---------+---------+--------+--------f 

I RCVHDR I 8 I I I I I 
�-------------------�---------+- --------+---------+--------+-------- � 

I RCVSEG Not e  4 I 0 I I I I I 
�-------------------+---------+---------+---------+--------+--------f 

I RELEASEM I 12 I 1 6 1  I IJLQRM I I I 
·---- ------�--------+---------+---------+---------+--------+--------� 

I REPEAT I 34 I Note 1 I I I I 
�-------------------+---------+---------+---------+--------t--------� 

I REROUTE I 2 6  I 6 4  I I JLQRR I 1 0 4  I IJLQLK I 
I I I I N ot e  1 I I I 
·-------------------+---------+---------+---------+--------+--------� 

I REI'RIEVE I I I I I I 
I DASD address I 1 4  I 1 3 0  I IJLQRD I I I 
I �---------+---------+---------+--------+--------� 

I By s equ ence I 2 6  I 4 20 I IJLQRS I 1 30 I IJLQRD I 
I number I I I I I I 
·-------------------+---------t---------+---------+--------+--------f 

I ROUTE I 8 I 48 I IJLQRG I 1 0 4  I IJLQLK I 
I I I I I 1 04 I IJLQSH I 
�-------------------+---------+---------+---------+--------+--------f 

I SENDHDR I 1 6  I I I I I 
·-------------------+---------+---------+---------+--------+-------- � 

I SENDSEG Not e 4 I 4 I I I I I 
�-------------------+---------+---------+---------+--------t--------� 

I S EQ IN  I 8 I 1 3 6  I I JLQSI I 1 0 4  I IJLQS H  I 
L--- ---------------�---------�---------�---------i--------�--------J 

Figure 7 2 .  storag e Requ irements for Other QTAM Macro Instructi ons ( Part 
3 of 5 ) 

Appendi x G 3 3 5  



r-------------------,---------,-------------------T--�--------------1 
I I I n- li ne I I S econd l evel I 
I I l inkage I Sharabl e  modules I routi ne 1 
I I or code !---------y---------+-------�--------f 

I Macro Instruction I Note 5 I Siz e  1 Name I S ize I Name I 
·---- ---------------+---------+---------+---------+--------4---- ----f 

I SEQOUT I 8 I 6 8  I IJLQSO I 7 0  I IJLQEX I 
·-------------------+---------+---------+-----�---+--------+--------� 

I SKIP ( CT)  I 8 I 4 8  I I JLQST I 1 04  I I.JLQSH I 
�-------------------+---------+---------+---------+--------+--------f 

I S I<I P ( S )  I 8 + no. I 7 6  I I JLQSK I 1 04 I IJLQS H 1 
I I to be I I I I I 
I I ski pped I I I I I 
·-------------------+---------+---------+---------+--------4--------f 

I SOURCE I 8 I 1 4 4  I IJLQSR I 10 4  I IJLQ SH I 
�--�---�------------4---------+---------+---------+--------+--------� 

I 3TARTARU I 4 2  I 2 6 9  I I JLQSS I 7 8  I IJLQFL I 
�-------------------+---------+---------+---------+--------+--------f 

I S�RT LN I 1 2 I 5 1 2  I I JLQCL I 7 8 I IJLQFL I 
·--� �-------------+---------+---------+---------+--------+--------� 

I S�PARU I 4 2  I 2 6 9  I IJLQSS I 7 8 I IJLQFL I 
�--�---------------+---------�---------+---------+--------+--------� 

I STOPLN I 12 I 51 2  I I JLQCL I 7 8 I IJLQFL I 
�-�-----------------+---------+---------+---------+--------+--------f 

I TIMESTMP I 8 I 19 8  I IJLQTS I 70 I IJLQEX I 
·--- ---------------+---------+---------+---------+--------+--------� 

I TRANS I 1 0 I 11 4 + I IJLQTR I I I 
I I I 26 6 T  I I I I 
·----------------�--+---------+---------+---------+--------�--------f 

I WRU I 0 I I I I I 
L---- ------------�--�--------�--------�----- ---- �--------�-------- J 

F igur e 72 . Storage Requi rements f or othe r QTAM Macro Instructions ( Part 
4 of 5 )  
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r-------------------------------------------- -----------------------, 
where : 

C = character operand specified ( conditiona l )  
U = character ope rand null (unconditional)  
s = s kip t o  and include des ignated chara cter conf igurati on 

C T  = skip designated c ount of nonblank chara ct ers 
T = numter of t ransl at ion tabl es 

� =  

Trans lation tables are : RCV10 30 , RCV10 50 , RCV10 5 0F ,  
RCV10 6 0 ,  RCV 2 2 6 0 ,  RCV27 4 0 ,  RCV2 7 4 0F ,  RCVARU , RCV8 3 B3 , 
RCV1 1 5A , RCVTWX , RCVITA2 , RCVZ SC3 , SND1 0 3 0 ,  SND10 5 0 ,  
SND10 6 0 ,  SND 2 2 6 0 ,  SND ITA 2 , SNDZSC 3 , SND27 4 0 , SND8 3 B3 , 
SND1 1 5 A ,  SNDTWXE., a nd  SNDTWXO 

1 .  The se de limi ters or modules cause linkages to QTAM routines 
i ncluded in Figure 6 6 . 

2 .  I f  the macro instructi on MSGTYPE , ROUTE , o r  SK IP ( S ) i s  us ed 
in t he program, the storage estimate for IJLQMT ,  IJLQRG , or 
I JLQSK , re spective ly ,  is not included in t he storage estimate 
for IDA. 

3 .  B ecaus e t he us er defines his own DT Fxx and xxMOD macros for 
hi� message log f i le ,  the si ze requi rements cannot be 
specified here . Information to det ermine the storage 
requirements f or the specific logging medi um is give n  under 
the pertinent DTF and Module , i . e . •  , DTFMT and MTMOD for T ap e .  
R efer to t he s ection IOCS D eclarative Macro Instructi ons . 

4 .  I dentifies entry poi nt f or RCVSEG and SENDSEG su bgroups o f  
LPS . 

5 .  F igure 6 8  shows the linkage requ irement for OPEN , CLO SE ,  GET, 
a nd PUT. 

L------------------------------------------------------------------J 

Figure 7 2 .  St orage R equ irements for Other QTAM Macro Instructi ons 
(Part 5 of 5 )  
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Other IOCS Macro Instructions 

Fi gure 71 l i sts the ma in stora ge requirements for the expans ion o f  the r ema inder 
of t he IOCS macro i nstruct ions • 

. ----------------------------------------------------------------- , 
I NUMBER OF BYTES I 

r -- ----------Tf------------------T------------------T----------------------------1 
I Ma cro I I  Bas ic I Storage I I 
I In str uc tion I I  Storage I Required For ! Variable I 
I Name I I Requirement I Lit era ls ( 1) ! Requi rements 1 
� ------------+�------------------+------------------+----------------------------� 
I ASMTRTAB I I 2 5 6n I l n=number of different I 
I I I  I I operands coded I 
t- ------------++------------------+------------------+----------------------------� 
I BTWA IT I I 16  I I I 
�------------++------------------+------------------+----------------------------� 
I CCB I I  16 - 2 4  I I I 1-------------++------------------+------------------f----------------------------� 
I CHECK I I 8 I + 4 I ( 3 )  I 
r ------------+�----------- ------+------------------+----------------------------� 
I CHGNTRY I I 2 0  ( start- stop ) I 1 +6 ( No opera nds coded in I 
I I I I I register notation ) I 
I I �------------------+------------------+----------------------------� 
I I I  7 2  ( BSC )  I I + 6  (No ope ra nds coded in I 
I I I I I register notation>  I 
I I �------------------+------------------+----------------------------� 
I I I 21 0 ( start-stop I 1 + 7 2  ( No operands coded in I 
I I I Auto Poll ) I I regi ste r  notati on) I 
� ------------++------------------+------------------+----------------------------� 
I CHGNTRY I I 2 2  ( 2 2 6 0  Loca l) I 1 + 4 ( No oper ands coded . in I 
I I I I I register notati on) 1 
� ------------++------------------+------------------+----------------------------1 
I CHNG ( 2 )  I I 0 I I I 
t- ------------++------------------+------------------f----------------------------1 
I CLOSE I I  1 0 I + 8 I + 4 per f il ename parameter , I 
I I I  I I or I 
I I I  I I + 8 per register parameter I 
t- ------------+f------------------+------------------+----------------------------� 
I CLOSER I I  1 4  plus 10 I + 8 I +1 4 per fi lename J:>arameter,  1 
I I I if  a ny regi ste r  I I or I 
I I I paramet er is I 1 + 8 pe r regi ster pa rameter I 
I I I  specified I 1 1 
1- ------------++------------------t------------------f---------- ------------------�  
I CNTRI. I I  1 0 -1 8 I + 4 I I 
t- ------------ft------------------+------------------+----------------------------� 
I CONTROL I I  2 0  I I +3 8 (No ope rands coded in I 
I (BTAM) I I I I register notation ) , I 
t-------------f+------------------+------------------+----------------------------� 
I DISEN I I 8 I +4 I ( 3 )  I 
�------------++------------------+------------------+----------------------------� 
I DS PLY I I 2 4 I + 4 I ( 3 ) I 

1-------------+t------------------t------------------+---------------------------- � 
I ENDFI. I I 8 -12 I + 1 2  I I 
t-------------ft------------------+------------------+----------------------------� 
I ES ETL I I 8- 12 I +4 I I 
�---------·---++------------------+------------------+----------------------------� 
I EXCP I I 2 -6 I 0 -+ 4 I I 
t- ------------ft------------------+------------------t----------------------------� 
I FEOV I I  8- 12 I + 4 I I 
�------------��------------------+------------------+----------------------------� 
I FREE I I 8- 12 I 0- 4 I I 
L ------------�i------------------�------�------- ----�----------------------------J 
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r ------------- --------- ---- ------- ---------------- - ------------ - - --, 

I NUMBER OF BYTES I 
1------------�+------------------T------------------T----------------------------� 

I Ma cro I I Basic I Storag e  I 1 
I In struction I I  Stora ge I Required For I Variabl e 1 
I Narr.e I I  R equ irement I Literal s  (1 ) ! Re qui rements 1 
r-------------++------------------+------------------+----------------------------�  

I GET I I  8 I + 4  per symbol ic I ( 3 ) 1 
I I I  I name . I I 
r-------------++------------------+------------------+----------------------------f 

I LBRET I I 2 I I + 2 I 
·-------------++------------------+-------------�----+----- -----------------------� 

I IERB I I 2 0  I I I 
.-------------++------------------+------------------+----------------------------� 

I LITE I I 8 I + 4 I ( 3 ) I 
r-------------++------------------+------------------+---------------------------- �  

I LERPRT I I  1 4  I I + 8  ( No operands coded in 1 
I I I I I regi ster notati on) 1 
t-------------++------------------+------------------+----------------------------� 

I LOPEN I I 8 I I +2 ( No ope rands coded in I 
I I I  I I r egister notation ) 1 
·-------------+4------------------+------------------+----------------------------� 

I NOTE I I  12 I +4 I I 
r-------------++------------------+------------------+----------------------------� 

I OPEN I I 10  I + 8  I + 4 per f il ename parameter , 1 
I I I  I I or I 
I I I I I + 8 per r egister paramete r  1 
�------------++------------------+------------------+----------- -----------------� 

1 OPENR I I  14 plus 10 if I + 8  I + 1 4  per f il ename parameter , 1 
I I I any r egister I I or I 
I I I pa rameter i s  I I + 8 per r egister parameter I 
1 1 1 specif ied 1 1 1 
r-------------++------------------+------------------+----------------------------� 

I POINTR I I  8 I + 4  per symbol ic I ( 3 ) I 
I I I  I name I I 
r-------------++------------------+------------------t----------------------------� 

I PO INTS I I  8- 12 I +4  I I 
.-------------++------------------+------------------+----------------------------� 

I POINTW I I  8 I + 4 per symboli c  I ( 3 ) I 
I I I  I name I I 
t-------------++------------------+------------------+----------------------------� 
I PRTOV I I  8 I + 4 per symboli c  I ( 3 > I 
I I I  I name I I 
r-------------++------------------+------------------t----------------------------� 

I PUT I I 8- 12 I +4 per symbolic I ( 3 ) I 
I I I  I name I I 
·-------------++------------------+------------------+----------------------------� 

I RDLNE I I  12 I + 4 I (3 ) I 
t-------------++------------------+------------------+----------------------------� 

I READ I I  8 -36 I +4 per symbol ic I I 
I I I  I name I I 
r-------------++------------------+------------------t----------------------------� 

I READ ( BTAM) I I 20 I 1 +3 8 (No ope rands coded i n  I 
I I I  I I register nota tion ) I 
·-------------++------------------+------------------+----------------------------� 

I RELBUF I I 14  I I + 4 (Fi rst ope rand not coded I 
I I I  I I in register notation ) I 
r ------------++------------------+------------------+----------------------------� 

I RELSE I I  8 I + 4 per symbolic I + 4  I 
I I I  I name I I 
L -- ----------��------------------L------------------�----- -----------------------J 
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r ------- ----- --- ------- ---- ----------------------------------------1 

I NUMBER OF BYTES I 
r------------�f------------------T------------------T----------------------------� 
I Ma cro I I Ba sic I Storage I I 
I Instruction I I  S torage I Re quire d For I Variabl e I 
I Na me I I  Requi rement I Litera l s  (1 ) ! Requi rements I 
�------------++------------------+------------------+----------------------------� 
I REQBUF I I  12 I I + 8  ( All poss ibl e operands I 
I I I I I not coded in 1 
I I I I I register notat ion ) I 
l-------------++------------------+------------------+----------------------------� 

I RE SCN I I 2 4  I + 4 I ( 3 ) I 
�------------++------------------�------------------t----------------------------� 

I RESETPL I I 12 I 1 +4 (No operands coded in I 
I I I  I I register notation ) 1 
l-------------++------------------+------------------+----------------------------� 

I SEOV I I 10 I +8 I +3 I 
r-------------++------------------+------------------+----------------------------i 

I SETFL I I  8 -12 I + 1 2  I I 
l-------------++------------------+------------------�----------------------------i 

I SETL I I  1 4 -2 2  I + 8  I I 
�------------��------------------�------------------+----------------------------� 
I TRNSLATE I I 26  I 1 +1 6 (No operands coded in I 
I I I I I register notation ) I 
l- -- ----------t+------------------+------------------+----------------------------� 

I TRSRCTW I I 256  I I I 
I (BT�j WTTA) I I  I I I 
1- ------------+ +------------------+------------------t----------------------------i 

I TRSRCT3 I I 2 5 6  I I I 
I ( BT AM WTTA ) I I I I I 
� ------------++------------------+------------------+----------------------------i 
I TRSSCTW I I 2 5 6  I I I 
I ( BTAM WTTA) I I I I I 
� ------------++------------------+------------------+---------------------------- i 

I TRSSCT3 I I 2 5 6  I I I I (BTAM WTTA)  I I I I I 
�------------++------------------t------------------t----------------------------� 

I TRUNC I I  8- 12 I 0- +4 I I 
.- ------------++------------------+------------------+----------------------------i 

I TWAIT I I 2 4  I I + 20  ( All possible operands I 
I I I I I not coded in register 1 
I I I  I I notat ion > 1 
L -- ----------ii------------------i------------ ------i-------------------- -------- J 
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r------------------------------------------------------------------1 
I NUMBER OF BYTES I 1------------�f------------------T------------------T----------------------------� 

1 Ma cro I I  Ba sic I St orage I I 
1 Instru ction I I Storage I Required for I Variable I 
1 Name I I Requi rement I Literal s (1 > I Requirements I 
I WAIT I I  1 0 -+4 I 0 - + 4  I I �------------��------------------+------------------+----------------------------� 
I WAIT ( BTAM) I I  16 I I + 2 0  (No ope rands coded in I 
I I I I I register notation ) I � ------------++------------------+------------------+----------------------------� 
1 WA ITF I I  8- 12 I 0- +4 1 + 4  pe r  fi le name parameter I 
I I I  I I or I 
I I I I 1 + 8 per regi ster parameter I �------------��------------------�------------------+----------------------------� 
1 WRITE 1 1 8- 26 1 o- +4 1 1 �------------++------------------+------------------+----------------------------� 
I WRITE ( BTAM> I I 20  I 1 + 3 8  ( No operands coded in I 
I I I I I registe r notation) I �------------�i------------------�------------------�----------------------------1 

Notes : 

1 .  The storage requirement for l iteral s shared by more than one macro 
in struction should be i nc luded for only one macro instruct ion . For 
example, EXCP and WAIT share a common CCB name .  Othe r macro instru ctions 
can share a common f i lename . 

2 .  CHNG i s  provided f or Bas i c  P rogramming Support compatibil ity .  

3 .  + 4  per s ymbolic name that i s  specified.  + 2  per register that is s pecified 
in ordinary register notat ion . + 0  per register that is sp ecified in 
s pecial notation. 

L --------------------:....------------------------------------------ -----------------
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Relocatable Subroutines 

This secti on lists the amounts of mai n  storage required for FORTRAN , 
Bas i c  FORTRAN, PL/ I ,  and COBOL subroutines when they have been linkag e 
edited into an executable ob ject prog ram. For many FORI'RAN, Basic 
FORTRAN, COBOL, and PL/I ma in programs or subroutines , severa l module s 
are required . Ba sic FORTRAN prog rams,, for exampl e ,  requir e the modules 
I JTACOM, I JTACON, and IJTFIOS . 

The number of bloc ks ( phys i ca l  records ) per rout ine in the r elocatabl e 
library is also s hown in this section . on a 2 311 , each trac k contains 
nine 3 2 2 -byte bloc ks ;  on a 2 31 4 , each t rack contains s ixteen 322-byte 
blocks . This information is useful in e stimating li�kage editor times . 
Se� Linkage Editor Times discussion in I BM Syst em/36 0  Disk Operating 
System, Timing Estimates listed on the front cover of this manua l .  

COBOL SUBROUTI NES 

For additional information about these subroutines , see the COBOL 
Programmer ' s Guide listed in the Preface of this publ icat ion . 

Module Name and Number 
Alternate Entry Bytes of Main Relocatabl e  Library 

Point ( s )  storage Blocks (Physica l Records) 

IHD O OO O O  4 2 6  6 
IHD0 0 0 0 1  

IHD 0 01 00 4 2 8  3 
IHD001 01 

IHD0 0 200  1 4 2  2 
IHD 0 02 01 

IHD0 0 30 0  17 0  2 
IHD 0 0 3 01 

IHD0 0 4 0 0  8 0 4  6 
IHD 0 0 4 01 

IHD0 0 5 0 0  4 3 6  7 
IHD0 0 5 0 1 

IHD 0 0 6 0 0  3 4 8  3 
IHD0 0 6 0 1  
IHD 0 0602  

IHD0 0 7 0 0  2 8 0 6 
IHD 0 07 01 

IHD 0 08 00 68  4 
IHD0 0 8 0 1  
IHD 0 08 02 

IHD0 0 9 0 0  5 6  4 
IHD 0 09 01 

IHDO lO O O  5 3  2 
IHD 01 0 01 

IHD0 1100 21 6 3 
IHD0110 1 
IHD 011 02 
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Module Name and Number 
Alterna te Entry Bytes of Main Relocatable Library 

Point ( s ) Storage Blocks (Physica l Records) 
IHD 01 2 0 0  3 6  4 

IHD01 2 0 1  
IHD 01 3 0 0  5 6  4 

IHD01301 
IHD 01 4 0 0  52 4 

IHD0 1 4 0 1  
IHD 01 5 00 3 3 0  3 

IHD 0 1 5 0 1  
IHD0 1 5 0 2  
IHD 01 5 0 4  

IHD0 1 6 0 0  8 4  2 
IHD 01 6 01 
IHD0 16 0 2  

IHD 01 7 0 0  2 17 3 
IHD01 7 01 

IHD0 1 8 0 0  57  2 
IHD 01 8 01 
IHD01 8 0 2  

IHD 01 9 00 8 1 2  8 
IHD01 9 0 1  
IHD 01 902 
IHD0 19 0 4  
I HD01 9 0 8  

IHD 02 0 0 0  3 5 8  3 
IHD0 2001 
IHD 02 002 

IHD0 2100 178 2 
IHD 021 01 

IHD0 2200 2 0  2 
IHD02 201 

IHD 02 3 00 1 8 8  2 
IHD0 2 3 0 1  
IHD 02 3 02 
IHD0 2 3 0 4  

IHD 02 4 0 0  18 2 2 
IHD0 2 4 0 1  

IHD0 2500 196  2 
IHD 02 5 01 

IHD0 2 6 0 0  6 4  2 
IHD 02 6 01 

IHD0 2700 4 2 0  4 
IHD 02 7 01 
IHD0 270 2  
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IHD0 2 8 0 0  3 7 2  
IHD 02 8 01 
IHD0 2 8 0 2 

IHD 02 9 00  316  
IHD0 2 9 0 1  

IHD 0 3 0 0 0  5 8 0 
IHD0 3 0 0 1  
IHD03 002 

IHD031 0 0  8 8 0  
IHD0 310 2 
IHD 031 04 
IHD 03 1 0 8  

IHD0 3 2 0 0  6 07 
IHD 032 01 

IHD033 00 22 8 
IHD 03 3 01 

IHD0 3 4 0 0  6 3 0  
IHD 03 4 01 

IHD0 3 5 0 0  7 9 6  
IHD 03 5 01 
IHD0 350 2 

IHD 03 6 0 0  3 3 8  
IHD0 3 7 0 0  6 91 

IHD0 37 0 1  
I HD 0 3 7 0 2  

IHD0 3 8 0 0  1 1 6 2  
IHD03 8 01 
IHD0 3 8 0 2  
IHD 03 8 03  
IHD0 3 8 0 4 

IHD0 3 9 0 0  7 81 
IHD03 9 01 

IHD0 40 0 0  6 2 2  
IHD04 001 

IHD0 4 1 0 0  1 8 8 8  
IHD 041 01 
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FORTRAN SUBROUTINES 

For addi ti ona l inf ormati on about thes e subrout ines , s ee the FORTRAN IV 
P rogrammer ' s  Guide l isted in the Preface of this manua l .  

Number 
Bytes o f  Ma in Relocatable Libra ry 

Module Name Storage B locks (Ph�sical Records ) 

I I.FACOM 1 4 80 8 
ILFADCON 4 3 1 2 '  2 0  
I I.FCLABS 14 4 3 
ILFCLAS 2 0 8 3 
I I.FCLEXP 20 8 4 

ILFCLLOG 224  4 
I LFC LSCN 4 0 8  5 
ILFCLSQT 1 6 8  3 

I LFCSABS 136  3 
ILFCSAS 2 0 8  3 

ILFCSEXP 2 0 8  4 
ILFCSLOG 216 4 
II.FCSSCN 3 4 4  4 
ILFCSSQT 1 6 8  3 
I LFDEBUG 1 8 7 2  1 0  

I I.FDIOCS 5 8 4  4 
ILFFCDX I 2 8 8  3 

I I.FFCXPI 27 2 3 
ILFFDUMP 4 7 2 4 
ILFFDVCH 7 2  3 

ILFFDXPD 176 3 
I I.FFDXPI 16 8 3 
ILFFEXIT 3 2  2 
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I ILFF INT 1 4 8 8  9 
I I.FFIOCS 3 0 3 2  1 6  

I LFFIXPI 1 8 4 3 
ILFFMAXD 1 2 0 2 
ILFFMAXI 2 2 4  3 
I I.FFMAXR 2 16 3 
ILFFOVER 8 0  2 

ILFFRXP I 1 6 8  3 
I IFFRXPR 16 8 3 
ILFFSLIT 19 2 3 
ILFGHTAB 2 5 6  3 
ILFIBCOM 3 9 2 8  1 9  

I I.FI BERR 2 0 8  3 
ILFLASCN 4 00 4 
I I.FLATN2 5 2 8  5 
ILFLERF 8 0 0  6 
I LFLEXP 4 8 0  4 

ILFLGAMA 7 2 8  5 
I LFLLOG 3 9 2 4 
ILFLSCN 4 1 6  4 
I LF LSCNH 3 0 4  3 
ILFLSQRT 1 6 0  3 

ILFLTANH 3 1 2  3 I I LFLTNCT 4 1 6  3 
I 1FNAMEL 2 2 2 4  1 1  
ILFSASCN 312 3 
I LFSATN2 3 8 4  4 

I LFSERF 4 3 2 3 
ILFSEXP 3 0 4  4 
I LFSGAMA 4 8 8  5 
ILFSLOG 2 8 8  3 
I LFSSCN 3 0 4  3 

ILFSSCNH 2 4 8 3 
I LFSSQRT 18 4 3 
ILFSTANH 2 3 4  3 
I LFSTNCT 3 2 0  4 I ILFTRBK 6 4 0  6 
I LFUNTAB 2 5 6  3 

BAS IC FORTRAN SUBROUTINES 

For addi ti ona l i nf ormati on about thes e subrout ines,, see the Bas ic 
FORTRAN IV P rogrammer ' s  Guide l isted in the Preface of thi s publi cat� on .  

Module Name 

I I JTAAFR 
LJTACOM 
I JTACON 
IJTADIR 
IJTADXD 

Bytes of Ma in  
storage 

16 0 
2 4 1 6  
2 4 4 8  
111 2 

200 

Number 
Relocatable Libra ry 

Blocks ( Phys ica l Records ) 

2 
1 3  
1 2 
8 
3 
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LJTADXI 1 4 4  3 
IJTAIXI 16 0 3 

I I.JTAPST 1 4 4  3 
IJTARBE 9 2 8  6 
IJTARX I 1 3 6  3 

LJTARXR 2 0 8  3 
IJTDVCK 6 4  2 I IJTEXPN 2 8 0  3 
LJTFDMP 6 4 8  6 
IJTFIOS 3 5 6 8  17 

I JTFXIT 24 3 
IJTHEXC 1 4 4  2 
IJTIFI X 1 1 2  2 
IJTLEXP 4 8 0  4 
IJTLLOG 3 6 8  3 

LJTLSCN 3 9 2  4 
IJTLSQT 1 6 8  3 
IJTLTAN 3 1 2  3 
I JTLTNH 336  3 
IJTMAXD 1 0 4  2 

IJTMODI 5 6  2 
IJTMODR 1 0 4  2 
IJTOVRF 8 0  3 
IJTS INT 7 2  2 
I JTSLIT 18 4 3 

I JTSLOG 2 6 4  3 
LJTSMXO 1 9 2  3 
IJTSMX1 1 9 2  3 
IJTSSCN 2 8 0  3 
IJTSSQT 19 2 3 

LJTSTAN 1 9 2  2 
I JTSTNH 2 6 4  3 

PL/I SUBROUTINES 

For additiona l informat ion about thes e s ubrout ines s ee the PL/I 
P rogrammer ' s  Guide l isted in the Preface of thi s  publication. 

Module Name 

I IJKEXHC 
IJKQALM 
I JKQASI-1 
LJKQBLA 
IJKQBSA 
IJKQCLA 

IJKQCSA 
IJKQDLA 
I JKQDSA 
IJKQLLA 
IJKQLSA 

Bytes o f  Ma in  
Storage 

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

2 0 8  
2 8 8  
2 1 2  
3 8 4  
27 2 

Number 
Reloca table Libra ry 

B locks ( Phys i cal Records ) 

1 0  
4 
4 
3 
3 
3 

3 
3 
3 
4 
3 
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IJKQNLD 6 0 8  4 
LJKQNSD 4 80 4 
IJKQQL.M 16 0 4 
IJKQQS.M 176  3 
IJKQRLB 776 5 

I JKQRSB 4 0 8  3 
IJKQSLD 41 6  4 
I JKQSSD 304 3 
LJKQTLB 3 6 0  3 
IJKQTSB 28 0  3 

IJKRBBM 4 2 4 4 
IJKRBIM 2 9 2  4 
I JKRBKA 2 9 2  3 
LJKREBM 9 2  3 
IJKREL.M 1 5 2  3 

IJKREPM 14 0  3 
IJI<RES.M 14 4  3 
IJKRGIM 1 0 8  2 
I JKRGKM 8 4  3 
IJKRMBX 2 7 8  3 

LJKRMLX 1 7 2  3 
IJKR.MPX 38 6  4 
IJKRMSX 1 3 2  3 
IJKRSBM 20 0 3 
I JKRSLM 19 2 3 

I JKRSPM 265  3 
LJKRSSM 1 8 4 3 
IJKRUBM 14 8 3 
LJKRWBM 3 5 6  4 

IJKRWLM 2 4 4  3 
IJKRWPM 577 5 
I JKRWS.M 2 3 6  3 
LJKRXLM 1 6 8  3 
IJKRXSA 15 2 3 

IJKSD.MP 5 6  2 
IJKSDTM 5 8  2 
IJKSTMM 104  2 
IJKSYSA 2 01 3 
LJKSYSI 1 5 2  3 
I JKS ZBA 177 2 8 

IJKS ZCA 16 3 6  8 
LJKSZLM 6 0  3 
I JKTCBM 550 4 
IJKTCUM 2 5 2  3 
IJKTDPD 18 4  3 
IJKTDI M 5 4 0 4 

I JKTFDM 4 8 0  4 
LJKTFMM 1 96 3 

I 
IJKTGDI 4 14 4 
IJKTLCM 876 5 
I JKTLI M 115 8 7 
LJKTLOM 1 07 6  7 
IJKTLTB 7 2 
I JKTPSM 7 2  3 
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I JKTRGM 39 8 4 
IJKTRON 1 3 7 2 8 
IJKTSIM 6 5 2  5 
IJKTSTM 6 7 4  5 
IJKTXCF 1 2 0  2 
IJKTXRM 3 5 6  3 
I JKTXRN 37 8 3 
IJKVBC� 6 0  3 

IJKVBTM 1 3 2  3 
IJKVCBM 2 3 8  3 
IJKVCEM 9 8 4  6 
LJKVCFM 6 8 0  5 
I JKVCPM 2 1 4  , 

IJKVCTM 3 9 2 4 
IJKVECM 4 04 4 
IJKVFCM 4 9 2  4 
I JKVGI M 236  3 
IJKVIGM 1 4 8  3 

IJKVIIM 1 8 0  3 
IJKVNPM 3 2 4  4 
IJKVPCM 6 8  3 I IJKVPNM 316 4 
IJKVPRM 1 1 9 6  7 

IJKVRPM 7 9 6  5 
IJKVTBM 2 2 8  4 
I JKVTCM 28 4 4 
IJKXTBM 1 2 8 2 
IJXSYSA 3 0 5  3 
IJXSYSI 2 2 4  3 

IOCS Modules for the Compilers 

The se module s are descri bed i n  Appendix B of this publ i cat ion . 

Number 
Bytes of Ma in Re locatable Libra ry 

COBOL Module Modu le Name --�S�t�o�r�a�q�e�- Blo cks ( Phys ical Records ) 

CD MOD IJCFZIZO 9 6  2 
( Card IJCFZI Z1 100 2 
Module s) IJCFZIZ2 9 6  2 

IJCFZIZ 3 9 6  2 

IJCFAOZ O 9 2  2 
IJCFAO Z1 1 2 8 2 
IJCFAOZ2 1 3 2  2 
IJCFAO Z4 2 4 8  3 
IJCFAOZ5 2 24 3 

IJCFZOZl 7 4  2 
IJCFZOZ 2  8 0  2 
IJCFZO Z4 2 0 8 3 
IJCFZ OZ5 1 9 2  3 

IJCFZ IIO 12 8 2 
IJCFZIIl 1 3 2  2 
IJCFZ I I2 1 2 8 2 
IJCFZII3 1 2 8 2 
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Note : 

IJCFAOIO 
IJCFAO I1 
IJCFAOI 2 
IJCFAOI 4  
IJCFAOI5 

IJCFZOI1 
IJCFZO I 2  
IJCFZOI4 
IJCFZO I 5  

1 16 
1 5 2  
1 5 6  
2 6 4  
2 4 8  

1 1 6  
1 2 4  
2 3 2  
216  

2 
2 
2 
3 
3 

2 
2 
3 
3 

The last character in ea ch modu le name i dent i f ies the card device :  

0 = 2 5 4 0  (input only) 
1 = 1 4 4 2  
2 = 2 5 2 0  
3 2501 
4 = 2 5 4 0  when CRDERR=RETRY is s :r:eci f i ed. 

PRMOD IJDFAPIZ 2 8 0 3 
( P rint er IJDFAP ZZ 2 6 8  2 
Module ) IJDFZ PIZ 1 5 2  2 

IJDFZPZZ 1 1 8  2 

MTMOD IJFFBCZZ 8 9 4  6 
(Magnetic IJFUBC ZZ 8 4 8  5 
Tape IJFVBCWZ 1 2 7 4  6 
Modules ) IJFVBC ZZ 1 1 3 8  6 

SDMOD IJGFIE ZZ 6 1 4 4 
( Sequentia l IJGFIZZZ 4 7 0  3 
DASD IJGFOZZZ 5 5 4  3 
Module s>  IJGFUZZZ 8 0 6  4 

IJGUIEZZ 6 4 1  4 
IJGUI Z ZZ 5 4 1  3 
IJGUOZZZ 6 7 1  4 
IJGUUZZZ 9 5 3  5 
IJGVIEZZ 7 4 1  4 
IJGVI ZZZ 6 3 7  4 
IJGVOZZZ 1 0 7 7  5 
IJGVUZZZ 1 0 9 4  6 

DAMOD IJI BAIZZ 1 0 6 4  5 
( Direct IJIBAZZZ 8 6 4  4 

A ccess IJI BZIZZ 8 4 8  4 
Modu le )  IJIB Z Z Z Z  6 4 8  4 

IJI FAIZZ 9 8 8 5 
IJIFAZZZ 7 9 4  4 
IJIFZIZZ 6 4 8  4 
IJIF Z Z ZZ 4 9 2  3 

ISMOD IJHAABZZ 4 5 2 4  1 9  
( Indexed IJHAARCP 4 3 3 4  1 9  
Sequential IJHAARCZ 3 9 6 6  1 8  
DASD IJHAAR ZP 4 0 6 2  1 7  
MOdule ) IJHAARZZ 3 6 8 4  1 6  

IJHAASZZ 3 8 8 8  16 
IJHAI ZZZ 3 0 4 0  1 3  
IJHBABZZ 4 2 8 0  1 8  
IJHBARCP 4 0 9 0 1 8  
IJHBARCZ 3 7 1 8  1 6  
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IJHBARZP 3 8 2 0  1 7  

IJHBARZ Z 3 4 4 0  1 5  

IJHBASZZ 3 6 4 2  1 5  

IJHBIZZZ 2 7 9 4  1 2  

IJHUAB ZZ 4 0 6 4  1 7  

IJHUARCP 3 8 2 2  1 7  

IJHUARCZ 3 5 0 6  1 5  

IJHUARZP 3 5 4 0  1 5  

IJHUARZZ 3 2 2 4  1 4  

IJHUASZZ 3 4 2 8  1 5  

IJHUIZZZ 2 5 8 4  1 1  

IJHZLZZZ 8 1 1  4 

IJHZRBZZ 2 1 2 4  1 0  

IJHZRRCZ 1 4 6 0  8 

IJH ZRR ZZ 1 2 9 0  7 

IJHZRSZZ 1 2 6 8 7 

Number 
Bytes of Ma in Re locatable Li bra ry 

PI/I Module Module Name St orage Blocks ( Phys ical Records ) 

CD MOD IJCFAOI1 1 5 2  2 

( Card IJCFAOI2 1 5 6  2 
Modules ) IJCFAOI4 2 6 4  3 

IJCFAO Z1 1 2 8 2 

IJCFAOZ 2  1 3 2  2 
IJCFAOZ4 2 4 8  3 
IJCFYOI1 132 2 
IJCFYOI2 1 3 6 2 

IJCFYO I 4  2 4 8  3 
IJCFYOZ l 1 0 8  2 
IJCFYOZ2 1 1 2  2 
IJCFYOZ4 2 2 4  3 

IJCFZI ZO 9 6  2 
IJCFZIZ1 1 0 0  2 
IJCFZI Z 2  9 6  2 
IJCFZIZ3 96 2 

IJCFZ IIO 1 2 8 2 
IJCFZII1 1 3 2  2 
IJCFZ I I2 1 2 8 2 
IJCFZ II3 1 2 8 2 

IJCFZOZ1 74 2 
IJCFZO Z 2  8 0  2 
IJCFZOZ4 2 0 8  3 

IJCFZOI1 1 1 6  2 
IJCFZOI2 1 2 4  2 
IJCFZ OI4 2 3 2  3 

Note : The la st characte r i n  each module name identif ies the card 
device : 

0 = 2 5 4 0  ( input only) 
1 = 1 4 4 2  
2 = 2 5 20 
3 = 2 5 01 
4 = 2 5 4 0  when CRDERR=RETRY i s  specified . 
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PRMOD IJDFAZ IZ 2 2 0  2 
( Printer IJDFAZZZ 1 9 6 2 
Modu les ) IJDFYZIZ 96 2 

IJDFYZZZ 72 2 
IJDFZPIZ 1 5 2 2 
IJDFZP ZZ 1 1 8  2 

MTMOD IJFFBZZZ 8 9 4  5 
(Magnet ic IJFFZZZZ 8 4 6  5 
Tape Modules )  IJFUB Z ZZ 6 8 0 4 

IJFU Z Z ZZ 6 7 2  4 
IJFVZZZZ 8 9 0  5 

SDMOD IJGFIETZ 7 4 2  4 
( Sequent ial IJGFIEZZ 6 1 4  4 

DASD Modules )  IJGFOEZZ 6 1 8 4 
IJGFUEZZ 9 7 0  5 

IJGUIEZZ 6 4 1  4 
IJGUOE ZZ 7 2 9  4 
IJGUUEZZ 1 1 0 1 6 

IJGVIEZZ 7 4 1  4 
IJGVOEZZ 1 1 4 5  6 
IJGVUEZZ 1 2 7 0  6 

DAMOD IJ IFAZZZ 7 9 4  4 
(Direct IJIFZZZZ 4 9 2  3 
Access 
Modules)  

I SMOD IJHAARCP 4 3 3 4  1 9  
( Indexed IJHAARCZ 3 9 6 6  1 8  
Sequentia l IJHAARZP 4 0 6 2  1 7  
DASD Modu l es )  IJHAARZZ 3 6 8 4 1 6  

IJHBARCP 4 0 9 0  1 8  
IJHBARCZ 3 7 1 8  1 6  
IJHBARZP 3 8 1 2  1 7  
IJHBAR ZZ 3 4 4 0  1 5  

IJHUARCP 3 8 2 2  1 7  
IJHUARCZ 3 5 0 6  1 5  
IJHUARZP 3 5 4 0 1 5  
IJHUAR ZZ 3 2 2 4  1 4  

IJHZLZZZ 8 1 1  4 
IJHZRRCZ 1 4 6 0  8 
IJHZRR ZZ 1 2 9 0  7 
IJH ZRSZZ 1 2 6 8  7 

DIMOD IJJFCBID 7 4 7  4 
(Device IJJFCBZD 6 68 4 
Independent IJJFCI ID 3 68 3 
Modules) IJJFCIZ D  308  3 

Number 
Bytes of Ma in Relocatable Library 

RPG .Module s Module Name Storage Blocks ( Phys ical Records )  

CD MOD IJCFCCZO 2 1 8  2 
( Card IJCFCC Z1 1 32 2 
Modules) IJCFCCZ2 2 1 8  2 
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IJCFCIZO 
IJCFCI Z1 
IJCFCIZ2 

IJCFYOIO 
IJCFYOI1 
IJCFYOI 2  

IJCFYOZO 
IJCFYOZ1 
IJCFYO Z2 
IJCFZ I IO 
IJCFZ II1 
IJCFZII2 
IJCFZ II3 
IJCFZIZ3 

Note: The la st c haracter 

0 = 2540 
1 = 1 4 4 2  
2 = 2520 
3 = 2 5 01 

PRMOD 
(Pri nt er 
Module ) 

MTMOD 
( Magnetic 
Tape 
Modules > 

DAMOD 
( Di rect 

Acce ss 
Module) 

IS MOD 
( Indexed 
Sequential 
Modules ) 

SDMOD 
(Sequentia l 
DASD 
Module s> 

Other Modules 
Required f or 
the syst em 

Tape Work 
File Modul es 

Disk Work 
File 
Modules 

IJDFYPZZ 

IJFFZCZZ 
IJFVZCWZ . 

IJI BZZZZ 

IJHZRBZZ 
IJHZRR ZZ 
IJHZRSZZ 

IJGFIZZZ 
IJGFUZZZ 
IJGFOZZZ 
IJGVI ZZZ 
IJGVUZ ZZ 
IJGVOZZZ 

Modul e Name 

IJFWE ZZZ 
IJFWZNZZ 
IJFWZZZZ 

IJGWE ZZZ 
IJGWZNZZ 
IJGWZRZZ 

158 
1 2 4  
1 4 2  

9 6  
1 32 
1 3 6  

7 2  
108  
1 1 2  
12 8 
1 3 2  
1 2 8  
12 8 

9 6  

i n  the modu le 

1 38 

1 0 4 6  
1 2 0 0  

6 4 8  

2 1 2 4  
1 2 9 0  
12 6 8  

4 7 0  
8 0 6  
5 5 4  
6 3 7  

1 0 9 4  
1077 

Bytes of Main 
Storage 

3 2 2  
4 5 0 
2 3 2  

72 8 
800  
7 3 8  

2 
2 
2 

2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 

name indicates the card device :  

2 

6 
6 

4 

10 
7 
7 

3 
4 
4 
4 
6 
5 

Number 
Relocatabl e Library 

Blocks (Physica l Records ) 

3 
3 
2 

4 
4 
4 
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Nondevice IJJC PO 3 63 3 
Dependent IJJCP1 2 85 3 
I OCS Modul es IJJCP2 1 0 8  2 
Used by IBM IJJCP 3 3 8  2 
Proces sor 
Programs IJJCPD O 5 21 3 

IJJCPD1 4 5 1  3 
IJJCPD 2 2 52 2 
IJJCPD3 1 7 6  2 
IJJCPDV 4 8 3  3 
IJJCPDV2 1 8 4  2 

IJJCPV 3 17 3 
IJJCPV2 4 8  2 
IJJCPV1 2 4 5  2 
IJJCP1N 213 2 
IJJCPON 291  3 

I IJJCPDV1 4 2 7  3 
IJJCPD1N 3 9 5  3 
IJJCPDON 4 65 3 

Number 
Bytes of Main Relocatabl e  Library 

BTAM Modul es Modul e Name Storage Blocks (Ph ysica l Records ) 

IJLOAY 7 8  2 
BTAM IJLOEZ 8 8  2 
Channe l IJL O OY 52 2 
Program IJL0 1 Z  1 0 7  2 
Modules ( For IJL01J 1 55 2 
start- stop ., IJL0 2 Z  9 5  2 
t he modules IJL 0 2J 1 43 2 
include a 
Table of IJL0 3Z 1 5 6  2 
Specia l IJL 0 4 Z  4 6  2 
Characters ) IJLO S Z  40 2 

IJL 0 7 Z  84  2 
IJL07J 100 2 
IJL 0 7Y 1 7 0  2 

IJL0 8Z 45  2 
IJL08 X  60 2 
IJL0 8H 65 2 
IJL 0 8P 1 08 2 
IJL0 8 9  113 2 

IJL0 8 M  1 5 2  2 
IJL 0 8R 1 01 2 
IJL0 8 Q  1 32 2 
IJL0 8U 9 0  2 

IJL0 8Y 70 2 
IJL09Y 74  2 
IJLlOY 5 2 2 
IJL@ 0 6 Z  16 1 I BTM �A IJLWTZ 10 31 6 

Subrout ine 

-
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Number 
Bytes of Ma in Relocatable Library 

BTAM Modules Module Name Storage Blocks ( Phys ical Records) I BTAM Channel IJLOBZ 2 4 0  3 
Program IJLOBY 2 96 3 
Modules for IJLO BA 300 3 
BSC IJLOBC 324  3 

IJLO BE 300 3 

IJLO BG 3 24 3 
IJLOBI 3 00 3 
IJLO BK 3 20 3 
IJLOBM 2 96 3 
IJLOBO 3 2 0  3 

IJLOBQ 2 96 3 
IJLO BS 3 20 3 
IJLOBU 2 96 3 
IJLO !Ii 3 20 3 
IJLOB 4  324  3 

IJLOB6 300 3 
IJLOB 8 324  3 
IJLO CY 1 9 6  2 
IJI..OC Z  1 4 8  2 
IJLODY 1 40 2 
IJLOD Z 96 2 
IJL1 BZ 2 20 2 
IJL1CZ 1 64 2 
IJL1DZ 1 32 2 
IJL2 DZ 8 4  2 

BSC Tabl es IJLEBD 5 3  2 
of Special IJLASC 53 2 
Characters IJLTCD 5 3  2 
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Number 
Bytes of Ma in Re locatable Library 

Modu le Name Storage Blocks ( Ph�s ica l Rec ords ) 

BTAM IJLRASA 256 2 
T rans lat ion IJLRCTW 2 56 2 
Table s IJLRCTl 256 2 

IJLRCT2 2 5 6  2 
IJLRCT3 256 2 

IJLRC 3 0  2 56 2 
IJLRC4 0 2 5 6  2 
IJLRC 50 2 5 6  2 
IJLRC6 0 2 5 6  2 
IJLRC 8 0  2 56 2 

IJLRF 4 0  2 5 6  2 
IJLRF50 2 56 2 
IJLRSCI 2 56 2 
IJLSASA 2 5 6  2 
IJLSCTW 256 2 

IJLSCT1 256 2 
IJLSCT 2 2 56 2 
IJLSCT3 256 2 
IJLSD30 256 2 
IJLSD40 2 56 2 

IJLSD 50 2 56 2 
IJLSD6 0 2 5 6  2 
IJLDS 8 0  2 56 2 
IJLSSCI 256 2 

External Storage Requirements 

This section dis cuss es the residence requireme nt f or each IBM-supplied 
component in a system pack. The overall organiz at ion of the system pack 
is as follows : 

Name Start Loca tion , if P resent 

IPL Program Track 0 of Cylinder 0 .  

System Volume Label Track 0 of Cyl�nder 0 .  

System D irectory Track 1 of Cylinder 0 .  

Librarian Work Area Tracks 2 ,  3 ,  a nd 4 of Cylinder 0. 

Trans i ent Directory Track 5 of Cylinder 0 .  

Open Routine D irectory Track 6 of Cyl inder 0 .  

Library Routine Di rectory T rack 7 of Cyl inder 0 .  

Foreground Program Di rectory Track 8 of Cylinder 0 .  

Problem Program Phase 
D irectory Tra ck 9 of Cylinder 0 .  

C ore Image D irectory Track 0 of Cyl inder 1, on a 2311 ; track 
1 0  of C ylinder 0 on a 2 314 . 
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Core Image Library 

Relocatable Di rectory , 
Optional 

Relocatatl e Library , 
Optiona l 

Source statement 
D irectory, Optiona l 

Source Sta tement Libra ry 
Optional 

Label Cy linder 

Volume Table of Contents 
( VTOC) 

Beginning of the f irst avai lab le t rack 
f ollowi ng the core image directory . 

Track 0 of t he f irst availabl e  cyl inder 
fol lowing the core i mage libra ry . 

Beginning of the f i rst availabl e track 
fol lowing the re locatable di rectory . 

Tra ck 0 of the f irst avai lable cyli nder 
f ollowing the previous l i brary . 

Beginni ng of t he first ava il abl e track 
following the s ource statement directory .  

First full cylinder after the l ast 
system l ibrary. 

� a ct 
0 
1 
2 
3 
4 
5 

6 - 9 
or 

6 - 1 9  

Provides Storaqe For 
Bac kground User La be ls 
Background PARSTD Label s 
Foreground 2 User Labe ls 
Foreground 2 PARSTD Labels 
Foreground 1 User Label s 
Foreground 1 PARSTD Labels 
St andard Label s ( 2 311 ) 

St andard Labels ( 2 31 4 ) 

Locat i on ass igned by the us er . 
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D i rectory Entries : Each track in the core image di rectory can contain 
entries for 1 4 4  phases on the 2 31 1  and 270 phas es on the 231 4 . Each 
t �ck in the relocatabl e directory can conta in entries f or 1 8 0  modules 
on the 2 31 1  and 3 4 0  modules on the 2 3 1 4 .  Each track in the source 
stat ement directory can contain entries for 1 6 0  books on the 2311 , and 
270 books on the 2 31 4 .  However, the f i rst t ra ck in both the relocata bl e  
and t h e  source statement director ies can contain five fewer entries.  

Library Block Lengths : In the core image library on a 2311, each tra ck 
contains -two 1 7 2 8 -byte blocks ; on a 2 314 , each track contains four 
1 6 8 8-byte blocks . In th e r elocatable library on a 2 3 11 , each track 
conta ins nine 3 2 2 -byte blocks ; on a 2 314 , each track contain s  sixteen 
3 22- byt e blocks . In the source statement library on a 2 3 11 , each tra ck 
contains sixteen 1 6 0 -byte blocks ; on a 2 31 4 ,  each track conta in s  
twenty-s even 16Q- byte blo cks . 

Core Image Library 

Component 

Supervisor Nucleus (6K )  
supe rvisor Nucl eus ( 8K) 
All Other Transient Functi ons� 
J ob Control 
Linkage Editor 
IPL . 
CSERV 
DSERV 
RSERV 
SSERV 
MAINT 
CORGZ 
Ass embler 
Assembler F 
Aut otest 

COBOL 
COBOL Debug 
FORTRAN 
Basic FORTRAN 
PL/ I 
RPG 
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Number of Library Blocks 
(Physi ca 1 Records > 

2 311 

4 
5 

2 0 2  
2 0  
1 4  

4 
5 
5 
4 
4 

3 2 
17 
87 
69 
58 

17 1 
4 

4 2  
2 0  

2 6 4  
9 8  

5 
2 0 0  

20 
15 

4 
5 
5 
4 
4 

32 
17 
87 
6 9  

1 7 3  
4 

4 2  
20 

2 6 8  
1 0 1  



Tape Sort 
Dis k Sort 
Tape and Di sk Sort 
CE Serviceatil ity Programs 

Utilities : 
Ca rd-to-Disk 
Card-to-Printer a nd/or Punch 
Card-to-Tape 
C lear Data Ce ll 
Clear D is k  

Dat a  Cell to Data Cell 
Data Ce ll to Di sk 
D ata Cell to Printer 
Dat a Cell to Tape 
D isk-to-card 

D i sk to Data Ce ll 
Disk-to-D isk 
Di sk-to-Printer 
D isk-to-Tape 
Tape-Compare 

Tape-to-Card 
Tape to Data Ce ll 
Tape-to-Dis k  
Tape-to-Printer 
Tape-to-Tape 
VTOC Di spla y  
Copy D i sk- to- D isk 
Copy Disk or Data Cell- to-Tape 
Copy D i sk-to-card 
Restore Tape-to-D isk or Data Cell 
Restore Card-to-Disk 
Initial iz e D isk 
Alterna te Track Assignment Dis k 
Init ial iz e  Data Cell 
Alterna te Track Assignment Data Cell 

OLTEP 2 
Vocabulary Fi le Uti lity 
BTAM Trans i ent Rout ines 
QTAM Transient Houtines 

Notes:  

36  
7 4  
6 9  
1 4  

1 0  
1 2  
1 0  

4 
4 

11 
11 
12 
1 0  
11 

11 
11 
12 
10 

5 

11 
11 
11 
11 
10 

3 
7 
7 
7 
4 
4 

1 4  
2 5  

9 
20  

16  
19 
20 
22 

36 
76 
7 0  
1 4  

10 
1 2  
10 

4 
4 

11 
11 
1 2  
1 0  
11 

11 
11 
12 
10 

5 

11 
11 
11 
12 
1 0  

3 
7 
7 
7 
4 
4 

1 4  
2 6  
1 0  
2 0  

1 6  
1 9  
20  
22  

1.  All trans ient functions not specifica l ly li sted a re g rouped 
together. 

2 .  I f  the OLTEP Tape- Gap timing program i s  run i n  a 
multiprog rammi ng environment , the performance of any foreground 
program may be affected . 
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Relocatable Library 

ComFonent 

system Control 
Job Control 
Linkage Editor 
CSERV 
DSERV 
RSERV 
SSERV 
IPL 
CORG Z  
MAINT 
Standard System Dump 
Tra ns lati ng System Dump 

Assembler 
Ass embler F 
Auto te st 
COBOL 
COBOL Subrouti ne s  
COBOL Debug 
FORTRAN 
FORTRAN Subroutine s  
Basic FORI'RAN 
Bas ic FORTRAN Subroutin es 

PL/ I 
PI./I Subroutines 

RPG 
Tape Sort 
Tape and Dis k Sort 
D i sk Sort 
CE Se rvi ceabil ity Programs 
Utilities (3  Groups) 

Group 1 
Group 2 
Group 3 

OLTEP1 
Vocabul ary Fil e Util ity 
BTAM Modu l e s  
QTAM Modu l e s  
Compiler I OCS Modules 

COBOL 
PL/ I  
RPG 
Non-Device Dep endent 

Numbe r of 
Li brary Bl o ck s  
( Physica l Records ) 

7 9 0  

6 0 4  
4 7 5  
3 5 8  

1 3 4 2  
1 6 1  

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

2 2 5 2  
3 4 2  

7 8 2  
20 4 
9 7 4  
518  

51  

6 6 6  
4 3 2  
2 30 
1 4 4  
1 39 
1 7 9  
3 9 4  

5 4 6  
3 8 4 
1 0 2  

4 6  

1. I f  the OLTEP Ta pe -Ga p timi ng test program is z.un in a 
multiprogramming environment , the performance of a ny f oreg round 
program ma y be affected. 
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Source Statement Library su perv isor Number of 
Communicat ions Library 
Macros Blocks 

Fi le Number of A. ATTACH 11 
Def in it ion Library A .  CALL 10 
Macro s· Blocks A. CANCEL 4 

A.  CHKPT 2 3 
A . CHNG 2 

A .CDMOD 197 A . COMRG 2 
A. DAMOD 18 8 
A .D IMOD 14 0 A . DEQ 5 
A . D TF BG 2 A.  DETACH 4 
A . DTFCD 10 8 A .  DUMP 2 
A. DTFCN 7 3  A . ENQ 4 

A. EOJ 2 
A .  EXIT 5 

A. DTFDA 1 9 8  A. FETCH 6 
A .DTFDI 61 A. GETI ME 9 
A. DTFEN 2 4  
A . DTF IS 7 A. LOAD 6 
A . D TF MR 7 2  A. MVCOM 7 
A . DTFMT 16 5 A. PDUMP 7 
A. DTFOR 91 A .  POST 6 

A . RCB 2 
A .D TF PH 51 A .  RETURN 11  
A. DTFPR 5 6 A. SAVE 10 
A .DTF PT 111 
A. DTF'SD 19 7 A. SETIME 8 
A . DTFSR 6 2  A. STXIT 9 

A. TECB 2 
A .  ISMOD 4 A. WAIT M  8 
A . MRMOD 10 2 Tota l 165 
A . MTMOD 6 2 0  
A. ORMOD 4 2 1  
A . PRMOD 9 5 Number of 
A. PTMOD 2 0 6  r.i brary 
A . S IMOD 120 BTAM Macros Blocks 

A .  AS MI' RTAB 3 
A. SDMODFI 1 9 3  A .  BTMOD 2 31 3  
A . S IMODFO 1 9 6  A . DFTRMLST 8 2  
A. SDMODFU 3 0 1  A. DTF'BT 1 8 6  
A. S IMODV I 11 5 A . DTFBTND 2 
A . SDMODVO 1 4 4  A .  IJLBTMDS 6 0 

A . SDMODVU 197 A. TRNS LATE 4 8  
A .  SDMODUI 10 3 A .  CONTROL 3 
A . S IMODUO 11 4 A. CHGNTRY 10 7 
A. SDMOD UU 17 4 A. BTWAIT 3 7  
A . S IMODW 27 5 A .  LERB 30 
A .D TF IS1 6 2  A. BTRWC 1 4 9  
A .  DTF IS 2 6 6  
A . DTF IS 3 5 3 A .  LERPRT 35 
A. ISMODO 9 4 A. LOPEN 9 
A . I SMOD1 19 3 A .  RELBUF 19 
A .  I SMOD 2  155 A. REQBUF 2 9 
A .  ISt-'1003 116 A . RESETPL 11 
A. I SMOD 4 11 3 A . TWAIT 2 7  
A .  ISt-'1005 114 A. ONLTST 50 
A . I SMOD 6  195  A. TRSR CTW 2 0 
A. I SMOD7 1 30 A.  'l'RSRCT3 20 
A . I SMOD 8 1 11 A. TRSSCTW 2 4 
A. ISMOD9 16 5  A . TRSSCT 3 2 4 
Tot al 6 , 7 5 0  Total 3 , 38 7 
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Number of Number o f  
L ibrary Library 

QTAM Macros B loc ks QTAM Macros Blocks 
A.  RCVZSC 3 1 9  

A. I�QBABD 2 7  A. RELEASEM 5 
A . I�QBFRD 29 A. REPEAT 11 
A,. I �QBRBD 1 1  A.  REROUTE 11 
A . IJLQCKPD 8 A .  RETRIEVE 18 
A. I�QDTFD 1 5 2  A. ROUTE 4 
A . IJLQIP1D 4 A . SENDHDR 7 
A .. I JLQIABD 5 3  A. SENDSEG 7 
A. IJLQLCBD 6 7  A .  SEQIN 6 
A . I JLQMCBD 1 2  A. SEQOUT 6 
A. IJLQQCBD 2 6  A .  SK IP  8 
A . IJLQSTBD 4 A . SNDITA2 2 4  
A. I JLQSVCD 1 3  A .  SNDZ SC 3 2 4  
A . IJLQTBLD 9 A. SOURCE 4 
A. I�QVECD 1 2  A. STARTARU 1 8  
IJLQCTLD 9 A . STARTLN 15 
A .ARUM;TYP 11 A. STOPARU 15 
A. BREAKOFF 4 A. STOPLN 15 
A .BUFARU 1 8  A. STCBD 4 
A. BUFFER 1 7  A .  TERM 4 8  
A . CANCELM 5 A. TERMI'BL 4 4  
A. CHECKARU 2 6  A. TERMBLD 3 
A. CHNGP 1 2  A . TI MEST MP 6 
A. CHNGT 7 A. TRAN S 1 7  
A . CKR EQ 4 A .  WORD 9 
A .C I.O SE MC  4 A. WORDTBL 5 
A. COP YC 1 0  A.  IJLQDEQU 6 5  
A .COPYP 1 2  A. IJLQDSCT 2 
A. COP YQ 7 A .  IJLQTSVC 1 0 4  
A . COPYT 7 A. LCBD 18 
A.  COUNTER 5 A. PREFIXD 1 3  
A . CTLTBL 7 A . QCBD 10 
A. DATESTMP 4 A. WRU __ 5 
A .DIRECT 5 Total 1 , 8 5 9  
A. DTFQT 4 0 3  
A .EIDRCV 7 
A. ENDREADY 10 IOCS Number of 
A . ENDSEND 7 Imperative Library 
A. E<A 6 Macros Blocks 
A. EOB 2 A. CCB 17 
A . EOBLC 2 A . CHECK 9 
A .E RR MSG 1 5  A .  CLOSE 9 
A .. IN!' ERCPT 7 A .  CLOSER 10 
A . LINE 8 A . CNTRL 27 
A. LINETBL 7 A. DISEN 6 
A . LIST 9 A. DSPLY 8 
A . LOOSEG 9 A . ENDFL 6 
A . LPSTART 37 A . ERET 3 
A. MOO E 17 A. ESETL 6 
A . MSGTYPE 1 2  
A . OPC TL 21 
A. OPT ION 6 A . EXCP 4 
A . PAUSE 1 3  A . FEOV 6 
A. POLL 1 4  A.  FREE 5 
A . POLLIMIT 6 A. GET 8 
A. POSTARU 6 A. LITE 8 
A . POSTRCV 6 A .  LBRET 5 
A. POSTSEND 11 A . NOI'E 6 
A .  PRO CESS 2 0  A.  OPE N 9 
A . RCVHDR 5 
A. RCVITA2 1 9  
A . RCVSEG 5 
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IOCS 
Imperat ive 
Macro s 

A . OPENR 
A .  POI NTR 
A . POINTS 
A . POI NTW 
A. PRTOV 
A .  Pt11' 
A. RDLNE 
A . RFAD 
A . RELSE 
A . RES C'N 
A .  SEOV 

A. S EI' FL  
A . SET L 
A. TRUNC 
A .WAI T 
A .  WAI TF 
A .WRITE 

COBOL and PL/I 
DASD Ma cros 

A . LOADA 
A. L<D I S *  
A . RAN DA 
A . RUADA 

A. RRU IS * 
A . RUAIS* 
A. SEQ DA 
A . SRUIS* 

*Used by PL/I 

PL/I Macro 

A . I JK ZL 

MPS Uti lity 
Macro s 

A. INCARD 
A . IND ISK 
A. INLOG 
A .  IN!' APE 
A . INTCR 
A . OUI' CARD 

A. OtJI' DISK 
A . OUI' LOG 
A. Ot1I'PRT 
A . OUI'APE 

Number of 
L i brary 
B locks 

1 3  
9 
6 
9 

1 0  
1 2  

6 
3 0  

6 
1 2  

4 

5 
9 
6 
5 

1 7  

_TI 
Tota l 3 3 5  

Number o f  
Library 
Blocks 

2 8  
3 0  
2 8  
4 4  

3 2  
4 0  
3 0  
3 8  

Tota l 2 7 0  

Number of 
Library 
Blocks 

6 

Numter of 
Library 
B locks 

3 7  
1 2 4 

3 9  
1 4 6  
2 9 6  

9 1  

170  
39  

1 1 0  
1 2 8 

Total 1 , 1 8 0  

superv isor 
Genera tion 
Macros 
A . ALLOC 
A. ASSGN 
A . COMMN 
A. CONFG 
A . DVCGEN 
A. FOPT 

A . IJLQBFRD 
A .  IJLQDSCT 
A . I JLQI P1D 
A .  IJLQQCBD 
A . I JLQSTBD 
A .  IJLQTSVC 
A . IJLQVECD 

A . IOTAB 
A . LUBGEN 
A. P IOCS 
A .  SEND 
A. SGDFCH 

A . SGDS K 
A. SGSVC 
A . SGTCHS 
A . SGTCON 
A . SGTHAP 

A . SGUNCK 
A . SMICR 
A . STDJC 
A .  SUPVR 

Maintenance 
Ma cro 
A . DOSCHLV 
Z .  ILFl4ERGE 
Z . DELETECL 
Z . DELETER L 
Z . DELE TESL 
Z .  LI NKEDIT 

IBM Mode l 3 0  
Emulator Macros 
A . EU 3CG 
A. EU3DK 
A . EU3EJ 
A . EU3ER 
A . EU3FT 
A. EU 3MS 
A . EU3 0S 
A .  EU3P H 
A . EU3 PT 
A. EU 3RD 
A . EU 3TP 
A. EU3 0 

Number of  
Li brary 
Blo ck s 

2 2  
1 4  
4 6 
1 7  
4 2  

2 1 1  

2 9  
2 
4 

2 6  
4 

1 0 4  
1 2  

1 4 6  
1 9  
2 4  

19 1 
9 6  

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

9 1  
2 0 9  

2 2  
4 4  

Total 2 , 4 3 8  

Number of 
Library 
Bloc ks 

59 
11  
1 7  
4 1  
3 8  

114 
Total 2 8 0  

Number o f  
Library 
Blo ck s  

1 0 6  
7 2 7  

6 1  
3 0  
3 7  
6 6  

6 6 9  
2 3 9  
17 1 
2 3 5  
3 0 6  
8 5 9  

Tota l 3 , 5 6 2  

Appendix G 3 6 3  • 



Sam{:l e 
Problems 

Z .ASl 
Z . AS2 
Z .AS3 
Z. AS4 
Z . ASS 
Z. AS6 
Z . ATl 
Z. CB1 
Z . EU3 SPRGM 
Z .EU4 SPRGM 
Z. F01 
Z . I LF SAMPL 
Z. MCR1 
Z . MCR 2  
Z . ORDC 
Z .ORJT 
z. PI.l 
Z . RGl 
Z . SMl 
Z. SM2 
Z . SM4 
Z . SMS 
Z . SM6 
z.  UIDCPR1 
Z .UTDKPRl 
Z .  U'ID KPR2 
Z . UTDKPR3 
z .UTI' PPR1 
Z. UTI'PPR2 
Z .VFU1 
Z.  I ll' SAMPL 

Number of 
Library 
Blocks 

6 
6 
6 
6 
6 
6 
6 

2 5  
8 8  
8 8  

5 
5 

1 8  
3 0  
4 5  
2 1  
1 1  
1 3  

2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 

17 
5 

Total 3 3 8  
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IBM Model 40 
Emula tor Macros 

A. DIAG 
A. EU4CG 
A. EU4DK 
A. EU4EJ 
A. EU4ER 
A . EU4FT 
A. EU 4IN 
A . EU4 MS 
A. EU40S 
A . EU4P H  
A. EU4 Pl' 
A. EU4RD 
A. EU4TP 
A . EU40 

Number of 
Library 
Bloc ks 

19 
6 0  

6 8 9  
8 5  
4 3  
17 

253 
36 

6 5 6  
2 4 8  
1 8 3  
2 41 
3 17 

10 4 7  
Total 3 , 8 9 4  



W orkfile Requirements 

Thi s sec ti on contai ns i nformati on for determining the workf i le 
requirements for t he Linkage Edit or, Ass emble r F, Ass embl er , COBOL, 
FORTRAN , Basic FORTRAN , PL/I , and RPG . 

WORK FILE R EQU IRE MENTS FOR LINKAGE EDI TOR AND ASSEMBLER ( IBM 2 311 AND IBM 
2 31 4 )  

This section contains informat ion for determining the work fil e 
requi rements f or th e Li nkage Editor and As semb ler whe n the workfi le is 
on an I BM 2 311 or 2314 . 

Two workfi le s  are used by the Linkage Editor : SYS LNK for input ,  and 
SYS 0 0 1 for a work f il e .  

The best overall performan ce for l inkage edit ing results from using two 
disks a nd one tape :  SYSRE S and SYSLNK each assigned to a s e parate dis k  
drive , and SYS 0 01 ass igned t o  tape . When poss ibl e, SYSLNK shoul d be 
assigned to th e fast er of the two disks beca use more I/O is perf ormed on 
SYSLNK tha n on SYSRES . Becaus e linkage edit ing t ime is relatively small 
compared to ass embl er or compiler times ,  optimum a ssignments f or 
a ssembling a nd li nkage edi ting C or compi lin9 and l inkage edit in g )  sho uld 
be bas ed on ass embl er or compiler conditions , not li nkage edi t  time . 

· 

Thus , when ma king optimum workf i le assignments , the major cons iderati on 
s hould te compil er t ime . A savin gs in linkage editing time i s  g enerally 
at the expense of compi ler performance.  

When built by a language processor , SYSLNK contains 25  ca rd i mages per 
track. When an ob ject deck is us ed as input t o  the Linkage Editor , job 
cont rol formats SYSLNK . In this ca se , SYSLNK conta ins 9 -3 6  card images 
per track; E SD ,  TXT , and RLD cards are packed 4 per r ecord whil e all 
other input cards are not packed ( 1  per record ) . 

I n  a compile and l inkage edit s ituati on,  a ny a llocation made for SYS 0 01 
for the compilation i s  more than suff icient a s  a workfi le a llocati on f or 
the Linkage Ed itor . However., when the programmer must allocate SYS 0 01 ,  
he can us e t his information . The Linkage Editor workfi le ( SYS0 0 1 )  
contains 1 0 record s per track. The t otal number o f  records C R )  r equired 
for linkage edit ing a program is equa l  to the f ollowi ng : 

R = 1 + � � + � 2 + • • • + �n 

where n 

4 4 4 

= rounded high 

x� , x2 ,  • • •  , xn = numbe r of RLD cards in each modul e to be process ed 
by the Linkage Editor 

ASSEMBLER WORKFI LES 

The Ass embler workfil e  requir ements can be determined by addi ng the 
appropria te track va lues f rom Figu re 75 or F igure 76 to the appropr iate 
t rack valu es det ermined from Figure 7 4 .  Not e  that Figure 74  is 
expressed in terms of numbe r of bytes .  The approximate number of t racks 
can be cal culated by dividing the number of byt es by 3 0 0 0  for a 2 311 
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file or by 6 00 0  for a 2 314 file . Thes e numbers repres ent the 
a pproximate number of text bytes per track for a 2 311 and a 2 31 4 , 
respective ly. In Figures 7 5 and 7 6  SYSLNK requirements are expressed in 
t erms of t racks per macro instruction ; the other three areas are 
expres s ed in tracks per macro definition . 

In determining the total number of tracks required for Ass embler 
workfiles ,  the SYS LNK value must . be included each time the macro 
instruction is used. The SYS001 , SYS 002 , and SYS 003 va lues need be 
included only once per macro definiti on., regardless of the number of 
t imes the macro instruction is used . 

For example, i f  three tap e  f il es are def ined , three DTFMT macros are 
used . The track values f or SYS0 0 1., SYS0 0 2 , SYS 003 are included once 
becaus e the Ass embl er uses macro definition only once ; but the SYSLNK 
value i s  multiplied by three because the macro instruction is expanded 
t hree times .  

r-----------------------------------------------1 
I Number of Bytes 1 
�-----------T-----------r----------�-----------� 

I SYSLNK I SYS 0 01 I SYS 0 02 I SYS00 3  I 
I B ytes per I B ytes per I Bytes per I Bytes pe r I 
I Statement I Statement I Statement I Statement I 

r----------.-----------�-----------+-----------+-----------+-----------� 

I LJQD1 6TW 1 1 for 1 I 15 I 15 0 I 1 50 I 36 I 
�----------� s tateme nts I I I I I 
I IJQD1 6DW I I I I I I 
·---------� �-----------+-----------+-----------+-----------� 

I IJQD3 2  I I 15 I 130 I 1 3 0  I 3 6  I 
I LJYASM I I I I I I 
L----------�-----------�-----------�-----------�-----------�-----------J 

Figure 7 4. Non-Macro Assembly workfile Requirements f or 2311 and 2 314 
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.--------------------------------------------------------, 
I Number of Tracks I 
�-------------T-------------r-------------T---------------� 

I SYS LNK I SYS0 0 1  I SYS0 0 2  I SYS 0 03 I 
I Tracks per I Tracks per I Tracks per I Tracks per I 
I Macro Inst. I Macro Def .  I Macro Def . I Macro D ef . I 
�------

T
------f------T------f------�------f------T--------� 

1 2 311 1 2314 1 2311 1 2 31 4  1 2 3 11 1 2314 1 2 311 1 2314 1 · 

.-----------+------+------+------+------+------+------+------t--------� 

! Short Macros ! I I I I I I I I 
f like I OCS I I I I I I I I I 
! Imperatives I 0 . 0 2  I 0. 1 3 I 1 I 1 I 2 I 1 1 1 1 1 I 
�------------t------+------+------+------+------+------+------+--------� 

I CD MOD I 0 .  1 5  I 0 .  09 I 11 I 6 I 3 I 7 I 17 I · 8 I 
·------------+------+------+------+------+------+------+------+--------� 

I DAMOD I 0 .  3 8 I 0 .  2 4 I 1 0 I 5 I 1 3  I 7 I 9 I 4 I 
�------------+------+-�----+------+------+------+------+------+--------� 

I DIMOD I o . 55 I o. 35 I 8 I 4 I 11 I 6 I 11 I 5 I 
·------------+------t------t------+------+------+------i------+--------� 

I DTFCD I 0 • 0 5 I 0 • 0 3 I 6 I 3 I 7 I 4 I 9 I 4 I 
·------------i------+------+------+------+------+------+------+--------� 

I DTFCN I 0 .  0 8 I 0 .  0 5 I 4 I . 2 I 5 I 3 I 6 I . 3 I 
�------------+------+------+------+------+------+------+------+--------� 

I DTFDA I o . 0 8  I o . 0 5 I 9 I 5 I 10 I 6 I 1 3  I 6 I 
·------------+------+------+------+------+------+------+------+--------� 

I DTFDI I 0 • 3 6 I 0 • 2 3 I 4 I 2 I 4 I 2 I 5 I 2 I 
�------------+------i------i------+------+------t------+------+--------� 

I * DTFEN I o I o I 127 I 6 7  I 1 4 3  I 75 I 16 2  I 8 4  I 
�-----------t------+------+-----�+------+------+------+------+--------� 

I DTFIS I 0 . 12 I o .  08 I 9 I 5 I 11 I 6 I 1 3  I 6 I 
·------------+------+------+------+------+------+-----�+------+--------� 

1- DTFMR I 0 .  3 4 I 0 .. 17 I 4 I 2 I 5 I 3 I 5 I 3 I 
�------------+------+------+------+------+------+------+------+--------� 

I DTFMT I 0 .. 0 5 I 0. 03 I 9 I 5 I 1 0  I 5 I 1 2  I 6 I 
·------------+------t------t------+------+------+------i------+--------� 

I DTFOR I 0 . 0 8 I 0 . 05 I 4 I 2 I 4 I 2 I 5 I 2 I 
·------------i--- ---t------+------+------+------+------+------+--------� 

I DTFPH I 0 . 0 8 I 0 .. 05 I 3 I 2 I 4 I 2 I 5 I 2 I 
�------------+------+------+------+------+------+------+------+--------� 

I DTFPR I 0 .  0 5 I o . 0 3  I 3 I 2 I 4 I 2 I 5 I 2 I 
·------------+------+------+------+------+------+------+------+--------� 

I DTFPT I 0 .  05 I 0 .  03 I 7 I 4 I 8 I 4 I 9 I 4 I 
�------------+------i------i------+------+------t------t------+--------� 

I DTFSD I 0 . 0 8 I 0. 05 I 1 0 I 5 I 11 I 6 I 1 3  I 7 I 
�-�---------t------+------+------+------+------+------+------+--------� 

I DTFSR I o . 0 8 I 0 ... 05 I 7 9 I 41 I 9 0 I 47 I 10 5 I 54 I 
·------------+------+------+------+------+------+------+------+--------� 

I ISMOD I 0 .  7 4 I 0 .. 4 7 I 53 I 2 8 I 6 4 I 3 3 I 58 I 3 0 I 
L------------�------�------�------�------�------�------�------�-------� 

Figure 7 5 .  As semble r Macro Instruction Workf i le Requi rements f or the 
I BM 2 311 and I BM 2314  ( Part 1 of 2 ) 
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r ------------------------------ -- -------------- -----------1 

I Number of Trac ks I 
�------------T------------�-------------T---------------� 

I SYSLNK I SYS0 01 I SYS 0 02 I SYS 0 0 3 I 
I Tracks pe r I Tracks per I Tracks per I Tra ck s  per I 
I Macro Inst . I Macrd Def . I Macro Def . I Mac ro Def .  I 
�-----T------f------T------f-----�------f------T--------� 

1 2 3 11 1 2 31 4  1 2 311 1 2 314 I 2 311 I 2314  I 2 311 1 2 3 14 I 
r------------+------+------+------+------+------+------+------+--------� 

I �RMOD I o . 67 I o . 3 4 I 10 I s I 1 2 I 6 I 8 I 4 I 
�-----------+------+------t------+------+------t------t------t-------� 

I MTMOD I 0. 2 3  I 0. 1 5  I 22 I 12 I 2 3  I 12 I 27 I 14 I 
·------------t------+------+------+------+------+------t------+--------� 

I ORMOD I 0 .  2 0 I 0 .  1 3  I 11 I 6 I 1 6  I 8 I 1 5  I 1 I 
·------------+------+------+------+------+------+------+------+--------� 

I PRMOD I 0 . 1 2 I 0 . 0 8 I 5 I 3 I 6 I 4 I 8 I 4 I 
�-----------+------+------+------+------+------+------+------+--------� 

I PTMOD I 0 . 15 I 0 . 09 I 1 3  I 1 I 1 3  I 1 I 1 4  I 1 I 
·------------+------+------+------+------+------+------+------+--------� 

I SDMODFI I 0 • 8 0 I 0 • 5 0  I 12  I 6 I 14 I 8 I 16 I 8 I 
�-----------+------+------+------+------+------+------+------+--------� 

I SDMODFO I 0 .  8 0 I 0 .  50 I 12 I 1 I 1 5  I 8 I 16 I 8 I 
�-----------+------+------t------t------+------+------+------+--------i 

I SDMODFU I o . 8 0 I 0 .  50 I 15 I 8 I 18 I 10 I 1 9  I 9 I 
·------------+------+------+------+------+------+------+------+--------� 

I SDMODVI I 0 .  8 0 I 0 .  5 0  I 11 I 6 I 12 I 6 I 1 4  I 1 I 
�-----------+-----�t------+------+------+------t------t------�-------� 

I SDMODVO I o. 8 0 I o. 50 I 1 3  I 1 I 1 6 I 9 I 16 I 8 I 
·------------�------t------t------+------+------+------+------+--------� 

I SDMODVU I o . 8 0  I o . 5 0  I 1 3  I 1 I 17 I 9 I 1 6  I 8 I 
·------------+------+------+------+------+------+------+------+--------� 

I SDMODUI I 0 . 8 0 I 0 . 50 I 1 0  I 5 I 11 I 6 I 13 I 1 I 
�-----------+------+------+------+------+------+------+------+--------� 

I SDMODUO I 0 . 8 0 I 0 . 50 I 11 I 6 I 12  I 6 I 1 4  I 1 I 
·------------+------+------+------+------+------+------+------+--------� 

I SDMODUU I 0 • 8 0 I 0 • 5 0  I 1 3  I 1 I 1 5  I 8 I 1 6  I 8 I 
�------------+------+------�------+------+------+------+------+--------� 

I SDMODW I 0 .  8 0 I 0 .  50 I 1 6 I 9 I 1 7 I 9 I 2 2  I 11 I 
L------------i------i------i------i------i------i------i------i _ _ _ _ _ _ _  _J 

• The meas urements for DTFEN, unl ike the other macro instruction 
mea surements :, represent mi nimum workfile requ irements . The measurements 
were made ass embl ing DTFEN by its elf , which resulted in minimum 
expansion. The use of DTFEN should be avoided wherever possible becaus e 
of its large workfile requirements . 

Figure 7 5 .  Ass embl er Macro Instruction Workf i le Requi rements for the 
I BM 2 311 and I BM 2314 ( Part 2 of 2 ) 
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.--------------------------------------------------------, 
I Number of Tra cks I 
�-------------y-------------T-------------T---------------� 

I SYS LNK I SYS00 1  I SYS0 0 2  I SYS 0 03 I 
I Tracks pe r I Tracks per I Tracks per I T ra c ks per I 
I Macro Inst . I Macro Def .  i Macro Def . 1 Macro Def . I 
� -------------f------y------+------7------f------T--------� 

I 2 3 11 and I 2 311 I 2 314 I 2 311 I 2314  1 2311 1 2314  1 
I 2 31 4  I I I I I I I 

r------------+-------------+------+------+------+------+------+--------i 

! Short Macros l I I I I I I I 
l like IOCS I I I I I I I I 
! Imperatives I 0 . 0 2  I 1 I 1 I 1 I 1 I 2 I 1 I 
r------------�-------------�------+------+------+------+------+--------� 

I CDMOD I 0 . 15 I 2 I 2 I 2 t 1 I 10 t 5 I 
r------------+-------------+------+------+------+------+------+--------� 

I DAMOD I 0 . 38 t 5 t 3 t 5 t 3 t 6 I 4 t 
·--�---------+-------------+------+------+------+------+------+--------� 

I DIMOD I 0 . 5 5  I 5 I 3 I 5 I 3 t 7 I 4 I 
r------------+-------------+------+------t------+------+------�--------� 

I DTFCD I 0. 0 5 I 2 t 1 t 2 I 1 I 5 I 3 I 
·------------+-------------+------+------+------+------+------+--------� 

I DTFCN t o . 08 I 2 I 1 I 2 I 1 I 4 I 3 I 
·------------+-------------+------+------+------+------+------+--------� 

I DTFDA t 0 .  0 8 I 3 t 2 I 3 t 2 t 7 t 4 I 
r------------+-------------+------+------+------+------+------+--------� 

t DTFDI t 0 .  36 I 2 t 1 t 2 t 1 I 4 I 3 I 
·------------+-------------+------+------+------+------�------+--------� 

I *DTFEN I 0 I 2 t 1 I 2 t 1 I 121 t 62  t 
r-----------�-------------�------+------+------+------+------+--------� 

I DTFIS I 0 . 12 I 3 I 2 t 3 I 2 I 7 I 4 t 
r------------+-------------+------+------+------+------+------+--------� 

I DTFMR I 0 .  34 I 2 I 1 ,. 2 I 1 t 4 I 3 I 
·------------+-------------+------+------+------+------+------+--------� 

I DTFMT I 0 .  05 I 2 t 1 t 3 t 2 t 7 I 4 t 
r------------+--�----------+------+------+------+------+------+-------� 

I DTFOR I o. 08 I 2 t 1 I 1 t 1 t 3 t 2 t 
·------------+-------------+------+------+------+------+------+--------� 

I DTFPH I 0 . 0 8  I 1 t 1 t 1 I 1 I 3 I 2 I 
·------------+-------------+------+------+------+--�---+------+--------� 

I DTFPR I 0 . 05 I 2 t 1 t 1 t 1 t 3 I 2 t 
�------------+-------------+------+------+------+------+------+--------� 

I DTFPT t o .• 05 I 2 I 1 I 2 I 1 I 6 I 3 I 
·-�---------+-------------+------+------+------+------�------+--------� 

I DTFSD I 0 .  08 I 2 t 1 I 3 I 2 I 8 t 4 I 
r------------�-------------�-----+------+------+------+------+--------� 

J DTFSR t 0 . 0 8 I 2 I 1 t 3 I 2 I 7 0  I 38 I 
r------------+-------------+------+------+------+------+------+--------� 

I I SMOD I o . 74 I 18 I 17 · t  1 5 I 1 5 I 2 6  I 2 5 I 
·------------+-------------+------+------+------+--�---+---�--+----�---� 

I MRMOD I 0 . 67 I 5 t 3 I 4 I 2 t 7 I 4 I 
L------------i-------------i------�------i------L------L------�--------J 

Figure 76.  Assembl er F Macro Instruction workf i le ·  Requirements for the 
IBM 2 311 and IBM 2314 (Pa rt  1 of 2 ) 
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.--------------------------------------------------------, 
1 Number of Tracks I 
� -------------T--------�----T-------�-----T---------------� 

I SYSLNK I SYS 0 0 1  I SYS0 0 2  I SYS 0 0 3  I 
I Trac ks per I Tracks per I Tracks per I T racks per I 
1 Macro Inst . I Macro Def .  I Macro Def . I Macro Def . I 
�------------- f------T------f------T------f------

T
--------� 

1 2311 and 1 2 311 I 2 31 4  1 2 311 I 2314  1 2311 1 2314 1 
I 2314  I I I I I I I 

r------------+-------------+------+------+------+------+------+--------i 

I MTMOD I 0 .  23 I 6 I 3 I 5 I 3 I 2 0  I 11 I ' 
�------------+-------------+------+------+------+------+------+--------� 

J ORMOD I 0. 20 I 3 I 4 I 3 I 4 I 7 I 6 I 
·------------t-------------t------+------+------f------+------+--------� 

I PRMOD I 0 . 1 2  I 3 I 2 I 2 I 1 I 5 I 3 I 
·------------f-------------+------+------+------+------+------+--------� 

J PTMOD I 0 . 15 I 4 I 2 I 3 I 2 I 1 2  I 7 I 
�-----------+-------------+------+------f------+------+------+--------i 

I READ I WRI TE I 0 .  02 I 1 I 1 I 1 I 1 I 2 I 1 I 
·------------+-------------+------+------+------+------�------+--------� 

I SDMODFI I 0 . 8 0 I 4 I 3 I 4 I 2 I 1 2  I 6 I 
�-----------�-------------�------+------+------+-----+------+--------� 

I SDMODFO I 0 . 80 I 5 I 3 I 4 I 2 I 1 2  I 7 I 
�------------+-------------+------+------+------+------+------+--------i 

I SDMODFU I 0 . 8 0 I 6 I 3 I 5 I 3 I 15 I 8 I 
·-----------�+-------------+------+------+------+------+------+--------� 

I SDMODVI l 0 . 8 0 I 5 I 3 I 5 I 3 I 1 0  I 5 I 
�------------+-------------+------+------+------+------+------+--------� 

I SDMODVO I 0. 80 I 7 I 4 I 6 I 3 I 1 2  I 6 I 
·------------t--�----------+------t------+------f-- ----+------+--------� 

I SDMODVU I 0 • 8 0 I 7 I 4 I 6 I 4 I 1 2  I 7 I 
·------------+---�---------+------+------+------+------+------+--------� 

I SDMooui 1 &. so 1 5 1 3 1 4 1 2 1 9 1 5 1 
�-----------+-----�-------+------+------+------+------+------+--------� 

I SDMODUO I 0 . 80 I 5 I 3 I 4 I 3 I 10 I 5 I 
·------------+-------�-----+------+------+------+------�------+--------� 

I SDMODUU I 0 • 80 I 7 I 4 I 6 I 3 I 1 2  I 6 I 
�-----------+---------�---�------+------+------+------+------+--------� 

I SDMODW I 0. 8 0 I 6 I 4 I 6 I 3 I 1 3  I 7 I 
L------------�-----------�-�------�-----�------�------i------�--------J 

• The mea surements f or DTFE�, unlike the other macro instruction 
measurements , repres ent minimum workf ile requirements . The measurements 
were made a s semb li ng  DTFEN by itself , whichis resulted in minimum 
expansion. The use of DTFEN s'hou ld be avoided wherever poss ibl e  beca use 
of its large workfi le requirements. 

F igure 7 6 .  Assembler F Macro Inst�ction Workfile Requirements for the 
IBM 2 311 and IBM 2 31 4  CPart 2 of 2 ) 

IBM 23 1 1  W orkfile Requirements 

This s ection contains information for determining the workfi le 
r equirements f or Autotest , COBOL., FORTRAN, Basic FORTRAN PLI I and RPG 
when the workfil e  is on an IBM 2 311 . 
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AUTOTEST WORK AREA ( IBM 2 311) 

To autot est a program with no symbols and with no test requests , the 
minimum work a rea ( IJSYSAT) f or machine s iz es of 3 2K or higher requir es 
1 1  t racks . For machine s izes less than 3 2K ,  6 tracks a re required . A 
complete descripti on of thi s work area , including formulas to calcu late 
the required number of tracks for a s pecific program, is included in the 
Autotest publi cat ion . 

COBOL WORKFILES ( IBM 2 311) 

Although the amount of COBOL work s pace depends mainly on the s ize of 
the object program, these general guidelines can be given. For a COBOL 
program of about 4 00 source statements , 10 t racks shoul d be ass igned to 
SYSLNK,, SYS0 0 1, SYS 0 02 , and SYS 0 0 3 . For a COBOL prog ram of about 8 0 0  
source sta tements , 2 0  tracks shou ld b e  ass igned t o  SYS LNK, SYS00 1 ,  
SYS0 0 2., and SYS 00 3 . 

FORTRAN WORKFI LES ( I BM 2 311)  

For a FORTRAN program, 6 tracks shoul d  be assigned to SYSLNK and 4 
tracks to SYS001 a nd  SYS0 0 2 f or every 1 0 0  source stat ements . 

For a Ba sic FORTRAN prog ram., 4 tracks should be assigned to SYSLNK and 
to SYS 001 for every 100  source statements . 

PL/I WORKFI LES ( I BM 2 311)  

For each 1 00 PL/I source statements , 3 tracks should be reserved for 
SYSLNK ; 5 tracks f or SYS001 ; and 7 tracks each for SYS002  and SYS00 3 . 

This estimate is bas ed on the fol lowing a ssumptions : 

1 .  There are about 3 0 var iable names per 1 0 0  statements i n  the external 
procedure . 

2 . The number of PL/ I  syntacti ca l  elements per source statement ( except 
DECLARE statements and format l is ts > is about 10.  For example , the 
statement 

A=B+C ;  
has 6 syntact ical el ements , and the sta tement 

READ FI LE (F) INI'O (AREA7 ) ; 
has 10 . 

RPG WORKFI LES ( IBM 2 311 ) 

For an RPG program of about 1 5 0  source statements , 8 tracks shou ld be 
a ssigned to SYS LNK and to SYS00 3 ., and 3 tracks to SYS 001  and to SYS 002 . 

For an RPG program of about 500  s ource stat ements , 22  tracks should be 
ass igned to SYS LNK ; 10 tracks to SYS0 0 1  and to SYS002 ; and 26 to SYS 0 0 3 .  
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For an RPG program o f  about 1 , 000  source stateme nts,  4 4  tracks shoul d be 
a ssigned to SYSLNK ; 20 tracks to SYS 0 01 dlld to sYs002 ; and 5 2  to SYS0 0 3 . 

IBM 23 1 4  Workfile Requirements 

This s ection contains information fo� determining the workf i le 
r equirements for COBOL , FORTRAN , Basi c F ORTRAN and RPG when the workf ile 
i s  on an I BM 2 31 4 . 

COBOL WORKFI LES ( IBM 2 3 1 4 ) 

Althou gh t he amount of COBOL work space depends mainly on the size of 
the object program ,  the se general gui delines can be given . For a COBOL 
program of about 4 0 0  source statements , 5 t racks s houl d be a s signed to 
SYSLNK , SYS001, SYS0 0 2 ,  and SYS 0 0 3 . For a COBOL prog ram of about 8 0 0  
source sta tements , 1 0  t racks shou ld b e  ass igned to SYSLNK, SYS 0 01 ,  
SYS0 0 2. and SYS0 0 3 . 

FORTRAN WORKFI LES ( I BM 2314 ) 

For a FORTRAN program, 3 tracks should be a s signed to SYSLNK and 2 
tracks each to SYS001 and SYS00 2 for every 100 source statements . 

For a Ba sic FORTRAN program,, 2 t racks s hould be ass igned to SYSLNK and 
to SYS00 1 for every 100 source statements.  

P L/I WORKFILES ( I BM 2314 ) 

For each 2 00 PL/I statements , 3 tracks should be reserved for SYSLNK ; 5 
tracks f or SYS001 ; and 7 t racks each for SYS 00 2 and SYS 003 . This 
estimat e is tas ed upon the following a ssumptions : 

1 .. There are about 3 0  variable names pe r  10 0 statements in the external 
procedure .  

2 .  The number o f  PL/I syntactical elements per source statement ( except 
DECLARE statements and f ormat lis ts ) is about 10 . For example ,  the 
stat ement 

A=B+C 
has 6 syntact ical el ements;  the statement 

READ FILE (F)  INTO (AREA 7)  
has 1 0  syntact ical elements . 

RPG WORI<FI LES ( IBM 2314 ) 

For an RPG program o f  about 150 s ource statements , 5 tracks should be 
a ssigned to SYSLNK and to SYS 0 0 3 , and 2 tracks to SYS 001 and to SYS00 2 . 

For a n  RPG program o f  about 5 0 0  source statements , 11 tracks should be 
a ssigned to SYS LNK , 5 tracks to SYS00 1 and t o  SYS 0 0 2 ,  and 13 to SYS 003 . 
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For an RPG program of about 1 , 0 0 0  s ou rce stat ements , 22 · track s  should be 
ass igned to SYSLNK , 10 tracks to SYS 0 01 and to SYS0 0 2 , and 26 to SYS0 0 3 .  

OPTI MUM ASSIGN��NT OF WORKFILES 

Figure 77 lists t he optimum assignments of the symbolic units used as 
workfi le s  �hen a ssembli ng and li nkage edit ing or compil ing and l inkage 
edit ing us er programs . While SYSRES and SYSLNK must be a ssigned to disk 
units , SYSnnn can be as sig ned to eith er tape or disk units . Where s plit 
cylinders are recommended , Figure 77 gives the divi sion o f  the tracks in 
each cylinder between the symboli c  un its . 

Key to f igures : 

• Workfi le a ssig nments are given by an int eger and a l etter n , m  where : 

n = the di s k  unit.  

m = the di sk cylinder ( s) group a ssigned f or the symboli c unit . 

• Cylinder track numbe rs are given by int eger ( s )  t wher e :  

t = the number of di s k  t racks per cylinder to be ass ign ed for the 
symtol ic un it . 

• Ta pe s pe eds are given by an integer s where : 

s = the relat ive speed o f  the tape unit (the number 1 is the 
faste st speed) . 

• Tape channels are given by an int eger c where : 

c = the channel that the tape s hou ld be on . 

• If two symbol ic un its have the same di sk and c yli nder ( s )  assignment 
indica tion ( n , m> , they share a s plit cyl inder . 

• Where appl icabl e, the ass ignments that give the best overall 
performance are indi cated. 

Figure 7 7  (P art 1 of 3 ) , shows that for a two disk system, disk workfi le 
a ssignments for Assembler ( 14K va riant ) are : 

A s sign SYSRES Di s k  drive number 1 
Cyl inder group A 

Assign SYS LNK Disk dr ive number 1 
Cylinder group c 

Ass ign SYS001 D isk dr ive number 2 
Cyli nder grou p  A 

A ssign SYS0 02 Di s k  drive number 2 
Cyl inder group A 
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Ass ign SYS 0 03 Disk drive number 1 
Cyli nder g roup B 

Inte rpreting the information collectively revea ls that SYSRES , SYSLNK 
and SYS 003 a re assig ned separate cylinders on disk 1 , and SYS 001 and 
SYS0 0 2  s hare the s ame cyl inder group (A)  on disk 2 . Thus , Cyli nder 
group (A) is split such that SYSOO l  and SYS0 0 2  each o ccupy 5 track s  o f  
every cy linder i n  t h e  group . T o  define the e xtents f or workf i le s , refer 
to the IBM publicati on system C ont rol and System S ervice Programs , 
l isted on the f ront cove r of thi s  manual . 
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r---------------------------------------------------------------------------------1 1 Workfile Assignme nts For Two Dis k  Drive syst ems I 
L---- ---------------r-------------T----------T----------�-------T-------T---------J 
I Symbolic Unit I Ass embl er� I I Ba sic I I I I 
1 Requirement I < 14K Variant) I FORTRAN ! FORTRAN ! COBOL I PL/ 1 3 1 RPG2 I 
·------T------------+-------------+----------f----------�-------f-------f---------� 
I I D i sk Dr ive I I I I I I I 
I I Number < n> I 1 I 1 I 1 I I 1 I 1 I 
I �------------+-------------+----------+----------+-------+-------+---------� 
I I C ylinder I I I I I I I 
I SYSRES I Group ( m )  I A I A I B I I A I A I 
I �------------+-------------+----------+----------+-------+-------+--------- f 
I I Tracks Per I I I I I I I 
I I Cylinder < t> 1 o -9 I o -9 I o- 9 I I o- 9 I o- 9 I 
�---- --+------------�-------------�----------+----------+-------+-------+---------� 
I I Disk Drive I I I I I I I 
I I Number <n> I 1 I 2 I 2 I 2 I 2 I 2 I 
I ·------------+-------------+----------+----------+-------+-------+---------� 
I I ey linder I I I I I I I 
I SYSLNK I Group (m) I c I A I A I B I B I A I 
I ·----:--------+-------------+----------+----------�--�----�-------+--------- � 
I I Tracks Per I I I I I I I 
I I cylinder < t> I o- 9 I o- 3 I o-4 I o -9 I o -9 I o -6 I 
�------+------------+-------------+----------+----------+-------+-------+---------� 
I I D i sk Drive I I I I I I I 
I I Number < n> I 2 I 2 I 2 I 2 I 2 I 2 I 
I r------------+-------------+----------+----------+-----�-t-------+---------� 
I t cylinder I I I I I I I 
I SYS0 01 1 Group ( m)  I A I A I A I A I A I A I 
I �------------+-------------�----------+----------+-------+-------+---------� 
I I Tracks Per I I I I I I I 
I I C ylinder < t> l o -4 I 4-6 I 5- 9 I o- 3 I o- 3 I 7 , 8 , 9 I 
·------+----�-------+-------------+----------+----------+-------+-------+---------� 
I I Disk Drive I I I Not I I I I 
I I Number <n> I 2 I 2 I Req' d I 2 I 2 I 2 I 
I ·------------+-------------+----------+----------+-------+-------+---------� 
1 . I cylinder I I I I I I I 
I SYS0 02 I  Group <m> I A I A I I A I A I B I 
I ·---�--------+-------------+----------+----------+-------+-------+---------� 
I I Tracks Per I I I I I I I 
1 I Cylinder < t > l 5- 9 I 7- 9 1 1 4 , 5 , 6 I 4 , 5 , 6 1 o- 9 1 
�------+------------+-------------+----------+----------+-------+-------+---------� 
I I Disk Drive I I Not I Not I I i I 
I ! Number ( n) I 1 I Req ' d I Req ' d I 2 I 2 I 2 I 
I �------------+-------------+----------+----------+-------+-------+---------� 
I I Cylinder I I I I I I I 
I SYS0 03 1 Group (m) I B I I I A I A I C I 
I �---�--------�------------- +----------+----------+-------+-------+---------� 
I I Tracks P er I I I I I I I 
I I C ylinder ( t) I 0 -9 I I 1 7, 8 , 9 I 7 , 8 , 9 1 0- 9  I 
L--� --�---------- --�-------------�----------�----------�-------�-------�---------J 

F igur e 77 . Optimum Workf i le Assignments for Assembling and Linkage Edit ing or Compiling 
and Linkage Editing ( Part 1 o f  3 )  
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r---- -- -------------------------------------- ---------------- ---------------------, 
I Workfi le Assignme nts f or One Dis k  Drive 1 
L---- ---------------

r
-------------

T
----------

T
----------

T
-------

T
-------

T
---------J 

I Symbolic Unit I As s embl er I I Ba sic I I I I 
I Req uirement I (1 4K Va riant) ( FORTRAN I FORTRAN I COBOL I PL/ I  I RPG 1 
·------T---�--------f-------------f----------f----------f-------f-------f---------�  

I ( Di sk Drive I I I I I I I 
I I Number c n> I 1 I 1 I 1 I I 1 I 1 1 
I �--�--------+-------------+----------+----------+-------+-------+---------� 
I ( c ylinder I I I I I I I 
I SYSRFS I Grou p  ( m) I A I A I A I I A I A I 
I �-----------+-------------+----------+----------+-------+-------+---------� 
I ! Tracks Per I I I I I I I 
I ! Cy linder < t >  I 0- 9  I o- 9 I o-9 I 1 o- 9 1 o- 9 1 
�------+------------+-------------+----------+----------+-------�-------+---------� 

I I Disk Drive I I I I I I I 
I I Number Cn> I 1 I 1 I 1 I 1 I 1 I 1 I 
I ·------------+-------------+----------+----------+-------+-------+---------� 
I ! Cy linder I I I I I I I 
I SYSLNK I Group (m) I D I B I B I B I B I B I 
I ·------------+-------------+----------+----------+-------+-------+---------� 
I ( Tracks Per I I I I I I I 
I I cylinder <t> I o - 9  I o- 9 I o-4 I o -9 I o -9 I o-6  I 
·---- --+------------+- ------ ------+----------+---- ------+-------+--- ----+---------� 

I ( Di sk Drive I I I I I I I 
I ! Number e n>  I 1 I 1 l 1 I 1 I 1 I 1 1 
I �-----------+-------------+----------+----------+-------+-------+---------� 
I ( c ylinder I I I I I I I 
I SYS0 01 1 Group ( m )  I B I A I B I A I c I B 1 
I �------------+-------------+----------+----------+-------+-------�---------� 
I I Tracks Per I I I I I I I 
I I C ylinder < t> l o -4 I o - 3 I 5- 9  I o- 3 I o- 3 I 7 , 8 , 9 I 
·------+------------�-------------� ----------+----------+-------+-------+---------� 

I I Dis k Drive I I I Not I I I I 
I I Number (n)  I 1 I 1 I Req' d I 1 I 1 I 1 I 
l ·------------+-------------+----------+----------+-------+-------+---------� 
I ! cylinder I I I I I I I 
I SYS0 02 1 Group (m) I B I A I I A I c I C I 
I ·------------+-------------+----------+----------+-------+-------+---------� 

I ( Tracks Per I I I I I I I 
I ( cylinder < t> I 5- 9  I 4- 9 I 1 4 , 5 , 6 I 4 , 5 , 6 1 0- 9 I 
�--- --+---------- --+-------------+----------+----------+-------+-------+---------� 

I ( Di sk Drive I I Not I Not I l I I 
I f Number ( n) I 1 I Req ' d I Req ' d I 1 I 1 I 1 I 
1 r-----------+-------------+----------+----------+-------+-------+-------- ·- f 
I I cylinder I I I I I I I 
I SYS0 0 3 f G roup C m> I C I I I A I c I D 1 
I �------------+-------------�----------+----------+---�---�------+---------� 
I ( Tracks Per I I I I I I I 
I ( Cylinder ( t) I o -.9 I I 1 7 ,  8 , 9 I 7 I a , 9 1 0- 9 I 
L---- --�---------- --�-------------�----------�----------�-------�-------�---------J 

F igur e 77 . Optimum Workfi le Assignments for Ass eJnbl ing and Linkage Editing or Compiling 
and Linkage Editing ( Part 2 of 3 )  
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r---- -----------------------------------------------�-----------------------------1 
1 Workfile Assignments f or One Dis k  D rive with Three Tape Un its 1 
L---- --------------�-------------y----------T----------�-------�-------T--------- J 
I Sy mbolic Unit 1 Assembl er1 1 1 Basic 2  I I I 1 
I Requirement 5 I C 14K Variant) I FORTRAN ! FORTRAN ! COBOL I PL/ I  I RPG 1 �------y------------+-------------+----------+----------+-------+-------+---------� 
I I Tape.. I I I I I I I 
I I speed < s > I 3 I 1 I Any I 2 I 2 . I 1 I 
I �------------+-------------+----------+----------+-------+-------+---------� 
I SYS0 01 1 Channel I I I I I I I 
I ! Require- I I I I I I I 
1 t ment < c >  I 2 I 1 I Any I 2 I 2 I 2 1 ·------+------------+-------------+----------+----------+-------+-------+---------� 
I I Tape.. I I I Not I I I I 
1 I s peed c s > I 2 I 2 I aeq ' d I 1 I 1 I 2 1 
I �------------+-------------+----------+----------+-------+-------+---------� 
I SYS0 02 1 Channel I I I I I I I 
I I Require- I I I I I I I 
I I ment < c > I 1 I 1 I I 1 I 1 I 1 I ·------+------------+-------------+----------+--------�-t-------f-------f---------� 
I I Tape.. I I Not I Not I I I I 
I I Speed ( s )  I 1 I Req ' d I Req ' d I 1 I 1 I 2 I 
I �------------+-------------+----------+----------+-------+-------+---------� 
I SYS0 03 I Channel I I I I I I I 
I I Require- I I I I I I I 
I I ment < c > I 2 I I I 2 I 2 I 2 I ·----�i------------i-------------i----------i __________ i ______ _ i _ _ _ _ __ _  i _________ J 

Not e 1 : The configurat ion that yields the best overa ll performance depends 
upon the variant of the assembler used ( 1 0K or 1 4K) and the storage avai lable . 
The a ssignments shown assume that the 1 4K vari ant of the Ass embler is used in a 
6 4K environment.. For cases with over approximately 5 0 0  lines of output , the 
t� d i sk drive configurati on yie lds the best overall performance . For ca ses 
wit h under approximately 500 l in es of output , the three tape drive 
con figuration yields the best overa ll performance. 

Note 2 : Indicates best overa ll performance . 

Note 3 : Two dis k drive cha rt- For PL/I only users , compi lati on ti mes wi ll be 
fas ter if the following assignments are made for qYS001,  SYS002 and SYS003 in 
p la ce of thos e given .  

As s ign SYS0 0 1  t o  drive 2 , group A ,  tracks 0-4 
As sign SYS003 to drive 2 , group A ,  t racks 5- 9 
As s ign SYS0 0 2  to drive 1 , group c, track s 0-9 

The ass ignments for SYSRES and S YSLNK are t he same . 

Note 4 :  Relative ta pe speeds are i ndicated by 1, 2 or 3 . 1 des ignates the 
f astest tape unit, 2 the next fastest., etc . 

N ot e 5 : SYSRES and SYSLNK must always be a ssigned to di sk i n  a one dis k  drive, 
thr ee tape drive configurati on. 

Fig ure 77 . Optimum Workf ile Ass ignments for Ass embl ing and Linkage 
Editing or Compil ing and Linkage Editing ( Part 3 of 3 ) 
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