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TRANSACTION 
CODE RlS 

T21CASIR 
T21CAS2S 

SYSTEM 
TOTALS 

R 
S 

S 

R 

o 

TRANSACTION REPORT 

TOTAL 
I~ESSAGES 

5 

15 

15 
5 

TOTAL AVG 
CHARACTERS SIZE 

250 
1250 

1250 
250 

50 
83 

83 
50 

o 

HOURLY DISTRIBUTION 
00-07 07-08 08-09 

o 
5 

5 

o 

1 

2 

2 

1 

1 

3 

3 
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TRANSACTION RESPONSE REPORT DATE 08-31-67 

TYPE TOTAL LONGEST 95% 75% 50% 25% SHORTEST 
TRANSACTION RESPONSES RESPONSE RESPONSE RESPONSE RESPONSE RESPONSE RESPONSE 

T231T05M 
T2359ALL 

() 

25 
5 

05M 30.0S 05M OO.OS 03M OO.OS 02M 20.0S DIM OO.OS 
20.0S 15.0S 8.0S 6.0S 4.0S 

o 

40.0S 
3.0S 

() 
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co 
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0" 
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< 
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" " 

o o 
APPLICATION ACCOUNTING REPORT DATE 01/02/68 

DATA LAS~ COUNTS 
" PROGRAM TRANSACTION MESSAGE - - - - COUNTS\ :~ ",J\10VE BAD 

NAME NAME PRI QTY GU GN ISRT GU GN < ,CALL CC 

PSBOOOOI TRANS001 01 71 142 14 71 81 42 1 1 
02 81 162 lb gl 91 31 

\ 

1- 0 
** 152 304 5U 152 172 73 2 1 

SYSTEM TOTAL IS:! 5l)4 3U 152 172 73 2 1 

"'. o 

TOT f~ESS AVR 

CPU TIME TII~E 

10.65S O.lSS 

12.15S O.ISS 
22.80S O.ISS 

---------~ ( 



+"' 

0" 

t-J 
/'V 
CT\ 

0" 
I 
< 
I 

-.....J 
00 

IMS ACCOUNTING REPORT . DATE 1-22-68 

IMS CPU TIME FOR DAY 1120/68 IS 07H 47M 07.9S OR 28,027.9S 

IMS CPU 'TIME FOR DAY 1/21/68 IS 06H 30M 29.5S OR 23,429.5S 

IMS CPU TIME FOR DAY 1/22/08 IS 07H 40M 39.5S OR 27,639.5S 

I~lS CPU TOTAL TI~lE IS 21H 58r~ 16.9S OR 28,096.9S 

n () (j 



c=) CONTROL CARDS 

TRANS CODE= (TRANSCOD , 1,0), (TRANSA,I) 

TRANS CODE=(TRANSA,I) 

TRANS CODE=(INV*"O) 

TRANS CODE=(ALL,I,O) 

SYM NAr~E= (TER~lA, I ,0) 

SYM NAf1E=(TER~lPAY I I ,0, TERf~) 

TERM ADDR=(?,A,I,O), (42,C"O,21,A) 

TERM ADDR=(I,ALL,I,O) 

TIME=(68014,1620,68015,1900) 

NON PRINT=HEX 

4.6.127 6-V-79 



.1 

, 

c 

SORTING THE LOG TAPE 

BY DATE 

SORT FIELD=(5,l,CH,A,9,4,PD,A,13,36,CH,A) 

WITHOUT DATE 

SORT FIELD=(S,l,CH,A,13,36,CH,A) 

c 

4.6.128 6-V-80 



o 
(INPUT) 
QUEUE 
CONTROL 
BLOCK 
TRANSACTION PREASSIGNED NEXT 
CODE XYZ 

* MSGS WHICH HAVE BEEN 
READ AND COMPLETED 

** PRE-ASSIGNED SPACE FOR 
NEXT SERIALLY ENQUEUED 
MESSAGE OF THIS TYPE 

o 

I~ESSAGE QUEUES 

* 

~------------~** 

4.6.129 

SYSTEM r~SG 

& OTHER 
TRAFFIC 
STRING 

6-V-Sl 



., 
I 

TWO DATA SETS FOR MESSAGE QUEUES 

INPUT OR 
OUTPUT QCB 

MULTIPLE 
LINE MSG HEADER 

SINGLE 
LINE MESSAGE 

MULTIPLE 
LINE ~lSG HEADER 

4.6.130 

TEXT LINES BLOCKED 
(lST BUFFER FULL) 

MORE TEXT LINES 
BLOCKED CLAST BUFFER 
FULL) 

TEXT LINES BLOCKED 

c 

c 

c 
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o INPUT 
QCB 

0 

OUTPUT 
QCB 

0 

NEXT TO 
READ 

LAST 
WRITTEN 

NEXT TO 
READ 
LAST 
WRITTEN 

THREE DATA SETS FOR MESSAGE QUEUES 

, LAST IvlSG 
~-=---:..:.::::.r=-=:.:...:....-__ --.J----t--1 BU F FE R 

TEXT LINES B1JJCKED (FIRST 
BUFFER) 

TEXT LINES BLOCKED (LAST 
BUFFER) 

TEXT LINES BLOCKED 

MULTIPLE LINE MSG 
HEADER #3 

4.6.131 

FIRST MSG 
BUFFER 

FIRST MSG 
BUFFER 
LAST MSG 
BUFFER 

6-V-83 



INPUT 
QCB 

OUTPUT 
QCB 

FOUR DATA SETS FOR MESSAGE QUEUES 

INPUT MULTI­
LINE MESSAGE 

INPUT SINGLE 
LINE BUFFER 

OUTPUT SINGLE 
LINE MESSAGE 

#1 

OUTPUT MULTI-LINE 
IvlESSAGE HEADER 

#3 

~--I-----~ TRAI LER LI NES 
~--i----~I BLOCKED 

TRA I LER LI NES 
I-----+----~I BLOCKED 

4.6.132 

c 

c 

·C: 
#4 
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MESSAGE QUEUE SPACE ALLOCATION 
(NO REUSE ALLOWED) 

4 MESSAGE QUEUE DATA SETS 

5 MESSAGE LINES PER BLOCK IN MSG BUFFER DIS 
TEXT + PREFIX- 200 CHARACTERS 
SINGLE PREFIX PER PHYSICAL RECORD 

50,000 INPUT MSGS/DAY (12 HOURS) 

50,000 OUTPUT 

10,000 OF INPUT MSGS ARE MULTIPLE LINE (AVERAGE 5 LINES) 
25,000 OF OUTPUT I~SGS ARE MULTIPLE LINE (AVERAGE 10 LINES) 

9 MULTIPLE LINE OSAN (MSG BUFFER) RCDS PER 2314 TRACK 
20 SINGLE LINE OSAM (QCR) RCDS PER 2314 TRACK 

INPUT QCR = 50,000 = 2500 TRACKS OR 125 CYL 
20 

OUTPUT QCR = 50,000 = 2500 TRACKS OR 125 CYL 
20 

INPUT MSG BUFFER = 10,000 = 1112 TRACKS OR 56 CYL 
9 

OUTPUT MSG BUFFER = 2S,'000x2 = 5,556 TRACKS OR 278 CYL 
9 

TOTAL = 584 CYL 

4.6.133 6-V~85 



~'ESSAGE QUEUE SPACE ALLOCATION 
(REUSE ALLOWED) 

200 TRANSACTION TYPES 
200 LOGICAL TERMINALS 

AVERAGE HOURLY MESSAGE TURN~OVER 

~O,OO~ = 21 MESSAGES PROCESSED PER QCB PER HOUR 
2 x 00 

TO RUN 3 HOURS BEFORE REUSE ALLOCATE: 

INPUT QCR 3x2lx200 12600 
---= = 630 TRACKS OR 32 CYL 

20 20 

OUTPUT QCR 3x21x200 12600 
--- = = 630 TRACKS OR 32 CYL 

20 20 

INPUT MSG 12600 3150 ----
5x9 9 

OUTPUT MSG 12600 
9 

= 350 TRACKS OR 18 CYL 

= 1400 TRACKS OR 70 CYL 

TOTAL 152 CYL 

4.6.134 

c 
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0 

o 

DISK 1/0 OPERATIONS - WRITING 

1ST 3 HOURS (NO REUSE) 
INPUT QCR 
OUTPUT QCR 
INPUT MESSAGE 
OUTPUT MESSAGE 

TOTAL 

12600 (WRITE) 
1260U (WRITE) 
3150 (WRITE) 
12600 (WRITE) 
40950 

\_ .. _----
I 

2ND 3 HOURS (REUSE) (BU I LD JvlSG STRI NGS) 
WRITE READ WRITE 

INPUT QCR 12600 12600 
OUTPUT QCR 12600 12600 
I NPUT r~ESSAGE 3150 3150 3150 
OUTPUT r~ESSAGE 12600 12600 6300 

SUBTOTAL 40950 40950 9450 

AVERAGE QCR STRING OBTAINED = 3x21~6x21 -2 = 94-2=92 
2 

NU~ffiER OF QCRSEARCHES = 3x 12600 = 411 
92 

411 x 2 READS = 822 
411 x 1 WRITE = 411 

SUBTOTAL 1233 

READ 

3150 
6300 
9450 

TOTAL = 1233 + 40950 + 40950 + 9450 + 9450 = 102,033 

',4.6. 135 6-V-87 
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200 

RECORD LENGTH DISTRIBUTION 

4UO 600 800 

90% 

lUOIo 

4.6,136 

120 

1000 

c 

c 

6-V-88 



" 0
', DATA BASE RECORD 

A 

PARTROOT 

I 
B I ,C I 

GENIr~FO STOKSTAT 

I 
D I E I 

USEHIST BACKORDR 

0 
OCCURRENCE PER SEGf\1ENT LENGTH 
DATA BASE INCLUDING 2 BYTES 

SEGr~E~I ~8~iE RECORD FOR CONTROL 
PARTROOT 1 20 
GENINFO 4 (90% HAVE 4 OR LESS) 8 

STOKSTAT 10 (90% HAVE 10 OR LESS) 15 
USEHIST 2 r-

~ 

BACKORDR 3 (90% HAVE 3 OR LESS) 20 

ABC D E 
PRIME LRECL.= 20 + (4xS) + 10(15 + (2xS) + 3(20) ) + 7 = 909 

o 

4.6.137 6-V-89 
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t-I 
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co 

~ 

I 
< 
I 

1..0 
a 

CALCULATED LRECL SIZE LRECL'S 
LRECL RANGE USED BY U1S/36U PER BLOCK 

1739 - 3476 3476 1 
1159 - 1738 1738 2 

d7J - 1158 1158 3 
696 - 869 869 4 
580 - 695 695 5 

I 

kEC 1 REC 2 REC 3 REC 4 REC 5 REC 6 I 

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

• - -1158 -- - .1..- -IIS8- - - ---I~- -1158- - - ~II" -1158- - -.,-+- -1158- - -~ ,.- -=1158 - - -. 

~ - - - - - - - - - 3476 - - - - - - - - - ~II"""- - - - - - - - - 3476 - - - - - - - - - ... 

o o () 



BAS I C STORAGE REQU I REf~ENTS 

BYTES 

I f.1S RES I DENT NUCLEUS (LESS COI~TROL BLOCKS ) 60,000 

DATA LANGUAGE/I ACTION J~01JULES 12,800 

OSAfv1 AC CESS fvlETHOD NODU LES 2 , 900 

.lSAf~i AND I1~lS ISAfv1 SIIvlULATOR IwiOiJULES 7,800 

BTAlvi (LESS DEVICE SUPPORT fvlODULES) 6,600 

o 90,100 

o 

4.6.139 
6-V-91! 



BTAlvj DEVI CE SUPPORT 

REQUI REJvlENTS FOR EACH LI NE GROUP DESCRIBED AT IMS/360 SYSTElv1 

DEFINITION TIJ~'1E, 

1050 NON-SWITCHED HITHOUT AUTOPOLL 224 

1050 NON-SWITCHED WITH AUTOPOLL 234 

1050 SWITCHED 328 

2740 WITH DIAL, TRANS~'lIT CONTROL, AND CHECKING 304 

2740 WITH STATION CONTROL AND CHECKING 204 

2740 WITH STATION C01~TROL, CHECKING, AI~D AUTOPOLL 224 

4.6.140 

C 

6-V- 92 



\ 
l _____ ---------

() CONTROL BLOCKS STORAGE REQUIREMENTS 

BYTES 

EACH COMMUNICATION LINE AND BUFFER 500 

EACH COMMUNICATION TERMINAL 75 

EACH TRANSACTION TYPE 60 

EACH jvlESSAGE PROGRAI'1 500 

EACH OPEN DATA BASE 1,000 

o 

() 

4.6.141 6-V- 93 



" 

ASSUMPTIONS C· 
.' 

~1FT -I I SYSTEM 

12 2740 LINES 

4 1050 LINES 

5 OPEN DATA BASES 

16 TOTAL DATA BASES 

2 IViESSAGE REG IONS CON CU RRENT 

10 PSB(s RESIDENT C 
LARGEST DATA BASE BUFFER IS 3,000 BYTES 

30 PROGRAfviS 

50 TRAr~SACTI ON TYPES 

3 NAX REGIONS 

4 jvlAX I/O 

c' 

4.6.142 6-V-94 



<J ESTIMATE OF STORAGE REQUIREMENTS 

BAS I C STORAGE REQU I REf~ENTS (DO, OUO + 30(100)" 90,lUO 

2740 STATION CONTROL, AUTOPOLL AND CHECKING 224 

1050 NON-SWITCHED WITH AUTOPOLL 192 

IMS/360 CONTROL BLOCKS 18,000 

QCR BUFFER POOL (16 X 176) 2,816 

MESSAGE BUFFER POOL (5 X 880) 4,400 

o 1050 AND 2740 OUTPUT BUFFERS (5 X 500) 2,500 

DATA BASE BUFFERS 2 (S X 3000) 30,000 

PSB POOL (10 X I,OUO) 10,000 

l)i~IB POOL (2 X I,OGO) + (3 X 500) 3,500 

TOTAL 161,732 

o 

4.6.143 6-V-95 
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.~ CLASS EXERCISES 

write the necessary IMS/360 Definition Cards to define a system 
to operate in the following environment: 

1 • MVT System 

2. Three message processing regions 

3. Five transaction codes (TRANS01, through TRANS05). Each 
invokes a different program (STUDNT01 through STUDNT05 
respectively). All use the same data base (DI21PART). 
Priorities and processinq limits should be selected by 
the student. 

4. The teleprocessing system consists of three nonswitched 
lines, each with a L740, and one switched line to 
-accommodate a 2740. Line addresses are 032 through 035. 
All terminal addresses are E2. 

5. There is to be one pool-subpool combination with three 
logical terminals (LTERM1, LTERM2, and LTERM3). 

6. The student is to supply all other necessary information 
to generate a system. 

JCL will be provided by the instructor. 

c 

c 



o 

o 



c 

c 
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o 
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Instructor Materials 

Generating a System 
Assigning Class Problems 
Machine Time Required 
Message Simulator 
Assignment of Student Numbers 
Suggested JCL £or Students 
Batch Processing - COBOL Example 
Batch Processing - PL/I Example 
Batch Processing - Assembler Example 
Field Definitions for Data Base Segments 
Sample Output 
COBOL Message Processing Program with 

Message Simulator 
Suggested Solutions to DBD and PSB 

Generation 
Suggested Solution for System Definition 
Part Numbers in Data Base 

5. 1 

5.2 
5.2 
5.3 
5.4 
5.5 
5.6 
5.7 
5,11 
5.14 
5.18 
5.19 

5,20 

5.28 
5.29 
5.31 



INSTRUCTORS' NOTE: 

The information contained in this section is for use by the ~~ 
instructor in. preparing for a hands-on class and in assiqninq the ~-' 
class problems. 

Generating A System 

An IMS/360 system must 
problems. The following 
generating the system. 

be generated for use in runninq class 
is a list of. considerations in 

1 • If the system is to be used for 
class, transaction codes must 
definition. 

teleprocessinq by the 
be included in system 

2. Catalog the procedures to be used by the class. 

3. Allocate adequate space for the DBD, PSB, and Program 
Libraries to be used by the class. 

4. 

5. 

If teleprocessing is to be used, the sample problem 
which accompanies the IMS/360 system should be run to 
ensure proper system generation. This will entail 
generating the data base to be used by the class alonq 
with the Data Base Description. 

If a teleprocessing system is not generated, the sample 
problem data base description and data base must still 
be generated for use hy the class. 

6. If the programs provided in this section of the 
Education Guide are to be used in the class, they ~hould 
be punched and run against the established sample 
problem data base. It will be necessary to qenerate the 
PSB's to be used \Vi th the proqram. They ~Till be the 
same as the one on page 5.28 with the. appropriate 
language specified. 

Assigninq Class Problems 

In order to allow the student experience in writin0 data base 
descriptions, program specification blocks, programs, and system 
definitions, it is suggested that prepunched JCL be given each 
student or student group. This avoids JCL errors and helps 
eliminate the bottleneck at the key punch. A list of the 
suggested JCL can be found on page 5.6. 

The length of the courses tauqht from this Education Guid~ does 

c 

not allow a student to write a complete progra~. For this 
reason, it is suggested that the student he qiven one of the {~ 
programs \,1hich start on page 5. 7 • He can then be required to'-.j 
modify the program to perform a specific function. It is 
important to require specific functions of the student. If he is 

5.2 



o 

o 

simply given the program and told to modify it as he wishes, it 
is difficult to monitor his progress. 

The COBOL, PL/I, and Assembler language program presented in 
Appendix B are written to run with the sample problem data base 
provided with the IMS/360 system. A write-up of this problem can 
be found in the IMS/360 Systems Operation ~1anual. A complete 
list of the part numbers in the data base can be found startina 
on page 5.31. 

The programs beginning' on page 5.6 should only be used as 
teaching aids, they should not be used to represent the standard 
means of writing IMS/360 programs. Each of these programs reads 
a card which has the key of the root segment (PARTROOT) punched 
in it, retrieves the PART ROOT and STANINFO segment fro~ the data 
base, prints out the information contained in the segments, and 
reads another card. 

Page 5.20 begins a message processing program 'which is written in 
COBOL and a message input/output simulator. The messaqe 
processing program does the same functions as the COBOL program 
on page 5.7 but the input now appears to be cOMinq from a 
terminal and the output is directed to a terminal. This 
technique is presented here to allow message process ina programs 
to be written and checked out without any teleprocessing 
equipment. Only COBOL is supplied here. A similar technique 
could be developed for PL/I or Assembler. Once a messaqe 
processing program is checked out vli th the simulator, the only 
change required is to call Data Language/I insteac of the messaqe 
simulator. Other examples of message processing programs can be 
found in the Systems Operation Manual. 

Machine Time Required 

It is suggested that the instructor run each class problem which 
he plans to assign to the student. Machine time requirements can 
vary widely depending on the equipment available and the mode of 
operation. 

As a guide line, 2 minutes of 360/65 time should be allowed. for 
any CODaL, PL/I, or Assembler jobs to be compiled, link edited 
and executed. Two minutes should also be allowed for DBD or PSB 
generation. System definition runs will require around 5 minutes 
of 360/65 time. 

5.3 



Message Simulator 

The message simulator will simulate input from a terminal 
by reading cards and formatting them to look like they came 
from a terminal, Input may be single line or multiple line; 
however, the length of the line is limited to that which can 
be contained in an 80 column card. 

Output to a terminal is also simulated. This is accomplished 
by writing to the system output device (SYSOUT), 

The format of the calls to the message simulator from the 
program which is being checked out are the same as the calls 
which would be made to Data Language/! for input or output 
to a terminal. The only difference is that the message 
simulator is called instead of Data Language/I. 

The format of the input card is a character count in 1-4, an 
H for header or B for body in 5, the terminal name in 6-13, 
followed by the text. 

The character count in 1-4 should include an additional count 
of 4 for the four characters which normally precede an input 
or output message. 

The output which follows was produced from the message simulator 
which is included in this section. The first line of output 
shows that the message type is IH for input header" Message 
count is 30. The terminal name is TERMOOOI. The call which 
was issued was a Get Unique. 

The second line of output is the actual text of the message. The 
third line shows an insert call to send a message to a terminal. 

MESSAGE TYPE = (H, MESSAGE COUNT = 0030, TERMINAL - TERMOOOl 
PART 023008021 

GU 

MESSAGE TYPE = 0 , MESSAGE COUNT = 0068, TERMINAL = TERMOOOl [SRT 
PART=023008021 

MESSAGE TYPE = 
INV CODE=A MAKE 

OESC=CARD FRONT PROC COOE=46 
o , MESSAGE COUNT = 0080, TERMINAL = TERMOOOI ISRT 
DEPT=12-46 PLAN REV NUH= MAKE TIME: 26 COHM 

5,,4 

c 
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o 
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Assignment of Student Numbers 

Each student should be assigned a number to be used as a suffix 
for all computer ru~s. This will help identify output and make 
any library entries unique. 

For Data Base Descriptions: 

IIDBDGENOI 
II -

JOB Ol,STUDENTOl,MSGLEVEL=l 
EXEC DBDGEN,MBR=DBASEOI 

The underlined number is the student number. JCL for each student 
will be identical except for this number. 

For Program Specification Block Generation: 

IIPSBGENOI 
II -

JOB Ol,STUDENTOl,MSGLEVEL=1 
EXEC PSBGEN,MBR=STUDENTOI 

The same conventions should be used for compiling, link editi~g, 
and executing the application pr~gram. 



SUGGESTED JCL FOR STUDENTS 

(, 
~, 

DATA BASE DESCRIPTION 

IIDBDGENOI JOB Ol,STUDENTOl,MSGLEVEL=Ol 
II EXEC DBoGEN,MBR=oBASEOl 
IIC.SYSIN oD * 1* 

PROGRAM SPECIFICATION BLOCK 

IIPSBGENOI JOB Ol,STUDENTOl,MSGLEVEL=Ol 
II EXEC PSBGEN,MBR=STUoNTOl 
IIC.SYSIN DO * 1* 

BATCH COMPILE AND GO 

IIBATCHOI JOB Ol,STUoENTOl,MSGLEVEL=Ol 
IIJOBLIB DO DSN=ICS.LOAO,DISP=SHR 
II DO DSN=CLA.PGMLIB,DISP=SHR 
II EXEC IMSCOBGO,MBR=STUONTOI 
IIC.SYSIN DO * 1* C 

COMPILE AND LI,NK 

IIMSGPROI JOB Ol,STUDENTOltMSGLEVEL=Ol 
II EXEC IMSCOBOL,MBR=STUDNTOI 
IIC.SYSIN DO * 1* 

IMS/360 SYSTEM DEFINITION 

IIIMSDEFOI JOB Ol,STUOENTOl,MSGLEVEL=Ol 
II EXEC ASMFC,REGION=96K 
IIASM.SYSLIB DO DSN=ICS.MACLIB,OISP=SHR 
IIASM.SYSPRINT DO SYSOUT=3 
/IASM.SYSPUNCH DO SYSOUT=3 
I/ASM.SYSIN DO * 1* 

ALTERNATIVE PROCEDURES 

II EXEC OLIBATCH,PSB=STUDNTOI 
II EXEC IMSPLI,MBR=STUDNTOI 

C II EXEC IMSPLIGO,MBR=STUDNTOI 
II EXEC IMSASSEM,MBR=STUDNTOI 

5.6 
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BATCH PROCESSING -- COBOL EXAMPLE 

IIBATCH01 JOB 848,CABANISS,MSGLEVEL=1,MSGCLASS=3,CLASS=A,PRTY=8 
IIJOBLIB DO DSN=CLA.PGMLIB,DISP=SHR 
II DO DSN=ICS.LOAD,DISP=SHR 
II EXEC IMSCOBGO,MBR=STUDNT01 
IIC.SYSIN DO * 
001010 IDENTIFICATION DIVISION. 
001020 PROGRAM-ID. IIMSTESTI. 
001030 ~NVIRONMENT DIVISION. 
001040 INPUT-OUTPUT SECTION. 
001050 FILE-CONTROL. 
001060 SELECT MESSAGE-FILE ASSIGN TO ITESTIN' UTILITY. 
001070 SELECT TEST-OUTPUT-FILE ASSIGN TO 'TESTDUT' UTILITY. 
001080 DATA DIVISION. 
001090 FILE SECTION. 
001100 FD MESSAGE-FILE 
001110 RECORDING MODE IS F 
001120 DATA RECORD IS INPUT-MESSAGE. 
001130 01 INPUT-MESSAGE PICTURE IS X(80). 
001140 FD TEST-OUTPUT-FILE 
001150 BLOCK CONTAINS 10 RECORDS 
001160 DATA RECORD IS PRINT-LINE. 
001170 01 PRINT-LINE PICTURE IS X(133). 
001490 01 TEST-OUTPUT-TEXT. 
001500 02 TEST-OUTPUT-CHAR OCCURS 130 TIMES 
001510 PICTURE X. 
01013 
01014 
01015 
01016 
01017 
01020 
02016 

02019 
03001 
03002 

03004 

03006 
03007 

03009 
03010 
03011 
03012 
03014 
03015 
03016 
03017 

WORKING-STORAGE SECTION. 
77 GET-UNIQUE PICTURE XXXX VALUE 'GU • 
77 GET-NEXT PICTURE XXXX VALUE 'GN • 
77 INSERT PICTURE XXXX VALUE 'ISRT'. 
77 SEG-NOT-FOUND PICTURE XX VALUE 'GE'. 
77 ERROR-SWITCH PICTURE X VALUE' '. 
01 LINE-OUTPUT. 

02 BLANK-SPACE PICTURE X VALUE' '. 
02 OUTPUT-TEXT PICTURE X(132) VALUE SPACES. 

01 PART-NOT-FOUND-MSG. 
02 FILLER PICTURE X(12) VALUE 'PART NUMBER '. 
02 FILL-PART-1 PICTURE X(17). 
02 FILLER PICTURE X(16) VALUE' NOT ON DATABASE'. 

01 MESSAGE-IN-WORK-AREA. 
02 CARD-INPUT. 

03 ROOT-KEY PICTURE X(17). 
01 FIRST-(INE. 

02 FILLER PICTURE X(5) VALUE 'PART='. 
02 FILL-PART-2 PICTURE X(17). 
02 FILLER PICTURE Xl?) VALUE' DESC=I. 
02 FILL-OESCR PICTURE X(20). 
02 FILLER PICTURE X(12} VALUE I PROC CODE='. 
02 FILL-PROC-CODE PICTURE XX VALUE SPACES. 

01 SECOND-LINE. 
02 FILLER PICTURE X(9) VALUE 'INV CODE='. 
02 FILL-INV-CODE PICTURE X VALUE ~PACE. 
02 FILLER PICTURE X(12} VALUE' MAKE DEPT='. 
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03018 
03019 
03020 
04001 
04002 
04003 
04004 
04005 
04006 
04012 
04013 
04014 
04015 

05002 
05003 
05004 
05005 
05006 
05007 
05008 
05009 
05010 
05011 
05012 
05013 
05014 

05017 
05018 
05019 
06001 
06002 
06003 
06004 
06005 
06011 
07001 
07002 
07003 
07004 
01005 
07006 
07007 
01008 
07009 
07010 

07012 
07013 
07014 
08001 
08002 
08003 

02 FILL-MAKE-1 PICTURE XX VALUE SPACES. 
02 FILLER PICTURE X VALUE '_I. 
02 FILL-MAKE-2 PICTURE XX VALUE SPACES. 
02 FILLER PICTURE X(15) VALUE I PLAN REV NUM='. 
02 FILL-PLAN-REV-NUM PICTURE XX VALUE SPACES. 
02 FILLER PICTURE X(12) VALUE' MAKE TIME='. 
02 FILL-MAKE-TIME PICTURE llZ. 
02 FILLER .p ICTURE X (12) VALUE' COMM CODE='. 
02 FILL-COMM-CODE PICTURE XXXX VALUE SPACES. 

01 ROOT-FORMAT. 
02 FILLER PICTURE X(26). 
02 DESCRIPTION PICTURE X(20). 
02 FILLER PICTURE XXXX. 

01 STANINFO-FORMAT. 
02 FILLER PICTURE X(18). 
02 PROCUREMENT-CODE PICTURE XX. 
02 INVENTORY-CODE PICTURE X. 

'02 PLANNING-REVISION-NUMBER PICTURE XX. 
02 FILLER PICTURE X(24). 
02 MAKE-DEPT PICTURE XX. 
02 MAKE-COST-CTR PICTURE XX. 
02 FILLER PICTURE XX. 
02 COMMODITY-CODE PICTURE XXXX. 
02 FILLER PICTURE XXXX. 
02 MAKE-SPAN PICTURE S999. 
02 FILLER PICTURE X(21). 

01 ROOT-SSA. (" 
02 FILLER PICTURE X(19) VALUE 'PARTROOT(PARTKEY =~~ 

02 FILL-PART-3 PICTURE X(17). 
02 FILLER PICTURE X VALUE I)'. 

01 STANINFO-SSA PICTURE X(22) VALUE 
'STANINFO(STANKEY =02)'. 

01 STATUS-CODE-MSG. 
02 FILLER PICTURE X(23) VALUE 'UNRESOLVED STATUS CODE ~ 
02 FILL-STATUS PICTURE XX. 
02. FILLER PICTURE X(4) VALUE • ON '. 
02 FILL-FUNCTION PICTURE X(4). 

LINKAGE SECTION. 
01 DATABASE. 

02 DBASE-NAME PICTURE XeS). 
02 SEGMENT-INOR PICTURE xx. 
02 DBASE-STATUS PICTURE xx. 
02 PROC-OPTIONS PICTURE XXXX. 
02 DLI-RESERVED PICTURE XXXX. 
02 SEG-FEEDBACK PICTURE X(8). 
02 KEY-FEEDBACK-LENGTH PICTURE XXXX. 
02 NO-OF-SENSEG-TYPES PICTURE XXXX. 
02 KEY-FEEDBACK. 

03 ROOT-KEY1. 
04 FILLER PICTURE xx. 
04 PARTNUM PICTURE X(15). 

03 STANINFO-KEY PICTURE xx. 
PROCEDURE DIVISION. 
START-OUT. 

ENTER LINKAGE. 
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08005 

100069 
09016 
09017 
09018 

10003 

11007 

11009 
11010 
11011 
11012 
11013 
11014 
11015 
11016 
11017 
11018 
11019 
12001 
12003 
12005 
12006 
120061 
12007 
12008 
12009 
12010 
12011 
12012 
12014 
12016 
10005 

-08014 

08015 
08016 
08017 

ENTRY 'DlITCBL' USING DATABASE. 
ENTER COBOL. 

OPEN-FILES. 
OPEN INPUT MESSAGE-FILE 
OUTPUT TEST-OUTPUT-FILE. 

READ-MESSAGE-FILE. 
-READ MESSAGE-FILE INTO MESSAGE-IN-WORK-AREA 

AT END GO TO EXIT-RTN. 
MOVE ROOT-KEY TO FILL-PART-3. 

ENTER LINKAGE. 
CALL 'CBLTOLI' USING GET-UNIQUE, ·DATABASE, ROOT-FORMAT, 

ROOT-SSA. 
ENTER COBOL. 

IF DBASE-STATUS = I 'GO TO PROCESS-FIRST-LINE. 
IF DBASE-STATUS NOT = SEG-NOT-FOUND GO TO DBASE-ERROR. 
MOVE ROOT-KEY TO FILL-PART-l. 

MOVEPART-NOT-FOUND-MSG ·TO OUTPUT-TEXT. 
PERFORM TERM-OUT-RTN. 

GO TO READ-MESSAGE-FILE. 
PROCESS-FIRST-LINE. 

MOVE ROOT-KEY TO FILL-PART-2. 
MOVE DESCRIPTION TO FILL-DESCR. 
MOVE GET-NEXT TO FILL-FUNCTION. 
ENTER LINKAGE. 

CALL 'CBLTDLI' USING GET-NEXT, DATABASE, STANINFO-FORMAT, 
ROOT-SSA, STANINFO-SSA. 

ENTER COBOL. 
I F DBASE-STATUS =' • MOVE PROCUREMENT-CODE ·TO 

FILL-PROC-CODE, GO TO PROCESS-SECOND-LINE. 
IF DBASE-STATUS = SEG-NOT-FOUND 

PERFORM PROCES~-SECOND-LINE. 
GO TO DBASE-ERROR. 

PROCESS-SECOND-lINE. 
MOVE FIRST-LINE TO OUTPUT-TEXT. 
PERFORM TERM-OUT-RTN. 

EXIT-FROM-PROCESS-2ND-LINE. EXIT. 
PTCH-3. 

MOVE INVENTORY-CODE TO FILL-INV-CODE. 
MOVE MAKE-DEPT TO FILL-MAKE-1. 
MOVE MAKE-COST-CTR TO FILL-MAKE-2. 
MOVE PLANNING-REVISION-NUMBER TO FILL-PLAN-REV-NUM. 
MOVE MAKE-SPAN TO. FILL-MAKE-TIME. 
MOVE COMMODITY-CODE TO FILL-CO~-CODE. 
MOVE SECOND-LINE TO OUTPUT-TEXT. 
GO TO TERM-OUT-RTN. 

TERM-OUT-RTN. 
WRITE PRINT-LINE FROM LINE-OUTPUT. 

GO-BACK. 
GO TO READ-MESSAGE-FILE. 

EXIT-RTN. 
CLOSE MESSAGE-FILE. 
CLOSE TEST-OUTPUT-FILE. 
ENTER LINKAGE. 

RETURN. 
ENTER COBOL. 
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10.0135 
10015 
100165 
100166 
10017 
10018 
10019 
10020 
1* 

COMMON-ERROR. 
MOVE STATUS-CODE-MSG 

EXIT-FROM-ERROR-HANDLER. 
PTCH-2. 

GO TO TERM-OUT-RTN. 
DBASE-ERROR. 

MOVE DBASE-STATUS TO 
GO TG COMMON-ERROR. 

TO OUTPUT-TEXT. 
EXIT. " 

C.' 

FILL-STATUS. 

IIG.DI21PARO DO DSN=IMS.DI21PARO,DISP=SHR,VDL=SER=IMSDBS,UNIT=2314 
IIG.DI21PART DO DSN=IMS.DI21PART,DISP=SHR,VOL=SER=IMSDBS,UNIT=2314 
IIG.TESTOUT DO SYSOUT=3 
IIG.TESTIN DO *,DCB=BLKSIZE=80 
0225225·2-003 
023008027 
02300802700000000 
02JANIN976B 
023007228 
023009225 
02300928 
023009270 
023856124 
1* 

o 

c 
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BATCH PROCESSING -- PLJI EXAMPLE 

IIPLICAB JOB 848,CABANISS,MSGLEVEL=l,MSGCLASS=3,CLASS=A,PRTY=8 
DSN=ICS.LOAD,DISP=SHR IIJOBLIB DO 

II DO DSN=CLA.PGMLIB,DISP=SHR 
II EXEC IMSPLIGO,MBR=STUDNT03 
IIC.SYSIN 

DLITPLI: 
DECLARE 
DECLARE 
DECLARE 
DECLARE 
DECLARE 
DECLARE 
DECLARE 
DECLARE 
DECLARE 

DECLARE 

DECLARE 

DECLARE 

DECLARE 

DECLARE 

DECLARE 

DO * 
PROC(DATABASE) OPTIONS(MAIN); 
GET_UNIQUE CHARACTER(4)INITIAL('GU I); 
GET_NEXT CHARACTER(4) INITIALC'GN I); 

INSERT CHARACTER(4) INITIAL(' ISRT'); 
CARD_IN CHARACTER(80); 
SEG_NOT_FOUND CH~RACTER(2) INITIALC'GE'); 
FOUR FIXED BINARY INITIAL(4); 
ERR 0 R_ S WIT C H C H A R ACT E R ( l) I NIT I A L C' '); 

FIVE FIXED BINARY INITIAL(5); 
1 PART_NOT_FOUND_MSG, 

2 FILL35 CHARACTER(l2) INITIALC'PART NUMBER'), 
2 FILL_PART_l CHARACTER(l7), 
2 FILL36 CHARACTERCl6) INITIAL(' NOT ON DATABASE'); 

1 LINE_OUTPUT, 
2 OUTPUT_TEXT CHARACTER(l32); 

1 MESSAGE_IN_WORK_AREA, 
2 CARD_INPUT, 

3 ROOT_KEY 
1 FIRST_LINE, 

2 FILLl 
2 FILL_PART_2 
2 FILL2 
2 FILL_DESCR 
2 FILL3 
2 FILL_PROC_CODE 

1 SECOND_LINE, 

CHARACTER(l7); 

CHARACTER(5) INITIAL('PART='), 
CHARACTER(l7), 
CHARACTER(7) INITIAL(' DESC='), 
CHARACTER(20), 
CHARACTER(l2) INITIAL(' PROC CODE='), 
CHARACTER(2) INITIAL(' '); 

2 FILL4 CHARACTER(9) INITIALC'INV CODE='), 
2 F I L L_ I N V _ COD E C H A R ACT E R ( 1 ) I NIT I A L (' '), 
2 FILL5 CHARACTER(l2) INITIAL(' MAKE DEPT='), 
2 F I L L_ M A K E_ 1 C H A R ACT E R ( 2) ,I NIT I A L ( , , ) , 
2 FILL6 CHARACTERCl) INITIAL('-'), 
2 FILL_MAKE_2 CHARACTER(2) INITIAL(' '), 
2 FILL7 CHARACTER(l5t INITIALC' PLAN R~V NUM='), 
2 F I L L_ P L A N_ REV _ N U M C H A R ACT E R ( 2) I NIT I A L ( • , ) , 
2 FILL8 CHARACTER(l2) INITIAL(' MAKE TIME='), 
2 FILL_MAKE_TIME PICTURE 'ZZZ', 
2 FILL9 CHARACTERCl2) INITIAL(' COMM CODE='), 
2 FILL_COMM_CODE CHARACTER(4) . INITIAL(' 

1 ROOT_FORMAT, 
2 FILLIO 
2 DESCRIPTION 
2 FILLll . 

1 STANINFO_FORMAT, 

CHARACTER(26), 
CHARACTER(20), 
CHARACTER(4); 

2 FILLl2 CHARACTER(l8), 

, ) ; 

2 PROCUREMENT_CODE CHARACTER(2) INITIAL(' '), 
2 INVENTORY_CODE CHARACTER(2) INITIAL("), 
2 PLANNING_REVISION_NUMBER CHARACTER(2) INITIAL(' '), 
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DECLARE 

2 FILL13 
2 MAKE_DEPT 
2 MAKE_COST_CTR 
2 FILL14 
2 COMMODITY_CODE 
2 FILL15 
2 MAKE_SPAN 
2 FILL16 

1 ROOT_SSA, 

CHARACTER(24), 
CHARACTER(2) INITIAL(' 
CHARACTER(2) INITIAL(' 
CHARACTER(2) INITIAL(' 
CHARACTER(4) INITIAL(' 
CHARACTER(4) INITIAL(' 
PICTURE 'S999', 
CHARACTER(21); 

, ) , 
, ) , 
, ) , 

, ) , . ) , 
2 FILL17 CHARACTER(19) INITIAL('PARTROOT(PARTKEY ='), 
2 FILl_PART_3 CHARACTER(17), 
2 FILL18 CHARACTER(l) INITIAl(')'); 

c· 

DECLARE 
DECLARE 

STANINFO_SSA CHARACTER(22) INITIAl('STANINFO(STANKEY =02)'); 
1 STATUS_CODE_MSG, 

DECLARE 

2 FILL19 CHARACTER(22) INITIAL('UNRESOLVED STATUS CODE'), 
2 FILL_STATUS CHARACTER(2) INITIAl(' I), 
2 FILL20 CHARACTER(4) INITIAL(' ON '),. 
2 FILL_FUNCTION CHARACTER(4); 

1 DATABASE, 
2 DBASE_NAME CHARACTER(S), 
2 SEGMENT_INDR CHARACTER(2), 
2 DBASE_STATUS CHARACTER(2), 
2 PROC_OPTIONS CHARACTER(4), 
2 DlI_RESERVED CHARACTER(4), 
2 SEG_FEEDBACK CHARACTER(4), 
2 KEY_FEEDBACK_LENGTH CHARACTER(4), 
2 NO_OF_SENSEG_TYPES CHARACTER(4), 
2 KEY_FEEDBACK, 

3 ROOT_KEYl, 
4 FILL2l CHARACTER(2), 
4 PARTNUM CHARACTER(15), 

3 STANINFO~KEY CHARACTER(2); 
GET FILE (TESTIN) EDIT (CARD_IN) (A(80»; 
ON ENDFILE (TESTIN) GO TO EXIT_RTN; 
GET STR,ING (CARD_IN) EDIT (ROOT_KEY) (A(17»; 
FIlL_PART_3=ROOT_KEY; 
CALL PLITDLI(FOUR,GET_UNIQUE,DATABASE,ROOT_FORMAT, 

ROOT_SSA); 
IF DBASE_STATUS=' 'THEN GO TO PROCESS_FIRST_LINE; 
IF DBASE_STATUS~=SEG_NOT_FOUND THEN GO TO DBASE_ERROR; 
FIlL_PART_l=ROOT_KEY; 

OUTPUT_TEXT=STRING(PART_NOT_FOUND_MSG); 
PUT SKIP FILE (TESTOUT) EDIT (LINE_OUTPUT) (A); 
GO TO READ~CARDS; 

PROCESS_FIRST_LINE: FILL_PART_2=ROOT_KEY; 
FILL_DESCR=DESCRIPTION; 
FIlL_FUNCTION=GET_NEXT; 
CALL PLITDLI(FIVE,GET_NEXT,DATABASE, 

STANINFO_FORMAT,ROOT_SSA,STANINFO_SSA); 
IF DBASE~STATUS=' 'THEN 

FILL_PROC_CODE=PROCUREMENT_CODE; 
GO TO PROCESS_SECOND_LINE; 

IF DBASE_STATUS=SEG_NOT_FOUND THEN 
GO TO PROCESS_SECOND_lINE; 

GO TO DBASE_ERROR; 
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PRDCESS_SECDND_LINE: OUTPUT_TEXT=STRING(FIRST_LINE); 
PUT SKIP FILE (TESTDUT) EDIT (LINE_OUTPUT) (A); 

FILL_INV_CODE=INVENTDRY_CODE; 
FILL_MAKE_l=MAKE_DEPT; 
FILL_MAKE~2=MAKE_COST_CTR; 

FILL_PLAN_REV_NUM=PLANNING_~EVISION_NUMBER; 

FILL_MAKE~TIME=MAKE_SPAN; 
FILL_COMM~CODE=COMMODITY_CODE; 
DUTPUT_TEXT=STRING(SECOND_LINE); 

TERM_DUT_RTN: PUT SKIP FILE (TESTDUT) EDIT (LINE_OUTPUT) (A); 
GO TO READ_CARDS; 

EXIT_RTN: RETURN; 
COMMON_ERROR: OUTPUT_TEXT=STRING(STATUS_CODE_MSG); 

GO TO TERM_OUT_RTN; 
DBASE_ERROR: FILL_STATUS=DBASE_STATUS; 

END DLITPLI; 
1* 

GO TO COMMON_ERROR; 

IIG.DI21PARO DD DSN=IMS.DI21PARO,DISP=SHR,VOL=SER=IMSDBS,UNIT=2314 
IIG.DI21PART DO DSN=IMS.DI21PART,DISP=SHR,VOL=SER=IMSDBS,UNIT=2314 
IIG.TESTOUT DD SYSOUT=3,DCB=BLKSIZE=132 
IIG.TESTIN DD *,DCB=BLKSIZE=80 
02252252-003 
023008027 
02300802700000000 
02JANIN976B 

. 023007228 
023009225 
02300928 
023009270 
023856124 
1* 
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BATCH PROCESSING -- ASSEMBLER EXAMPLE 

IIASGOCAB JOB 848,CABANISS,MSGLEVEL=I,MSGCLASS=3,CLASS=A,PRTY~8 
IIJOBLIB DO DSN=ICS.LOAD,DISP=SHR 
II DO DSN=CLA.PGMLIB,OISP=SHR 
II EXEC IMSASSEM,MBR=STUONT05 
IIC.SYSIN DO * 
DLITCBL CSECT 

USING 
PROLOGUE OS 

STM 
LR 
LR 
LA 
ST 
ST 
L 
B 

SAVEOOOI OS 
L 
L 
MVC 
NI 

***OPEN-FILES 

*,12 
OH 
14,12,12(13) 
12,15 
15,13 
13,SAVE0001 
15,4(13) 
13,8(15) 
15,16(15) 
SAVE0001+72 
18F 
8,SAVE0001+4 
8,24(8) 
PCBPTR(4),O(8) 
PCBPTR,X'7F' 

LOAD 

USE A BASE REGISTER 

SAVE REGISTERS 
SET UP BASE REGISTER 
SAVE ADDRESS OF CALLER'S SAVE AREA 
REGISTER 13 WITH SAVE AREA ADDRESS 
FORWARD CHAIN 
BACK CHAIN 
RESTORE WORKING REGISTER 
BRANCH AROUND SAVE AREA 

ADDRESS OF PREVIOUS SAVE 
ADDRESS OF FIRST PCB 

OPEN (CARO,(INPUT),PRINT,(OUTPUT» 
***READ-MESSAGE-FILE 
GETCARD GET CARD,INPUT 

MVC FILLP3,ROOTKEY 
MVC FUNCTION,GETUNQ 
MVC IOAREA,AROOTFMT 
MVC PCOUNT,=F'4' 
LA 1,TPCOUNT 
CALL CBLTDLI 
L 9,PCBPTR 
CLC 10(2,9),=X'4040' 
BE PROFLIN 
CLC 10(2,9),SEGNOTF 
BNE DBASEROR 
MVC OUTTEXT(132),BLANKS 

GET INPUT CARD 
MOVE KEY TO SSA 
MOVE FUNCTION CODE 
MOVE 10 AREA TO CALL LIST 

GO GET SEGMENT 
ADDRESS OF DATABASE PCB 

GO PROCESS FIRST LINE 
IF STATUS CODE NOT FOR SEGMENT 

NOT FOUND THEN ERROR 

MVC FILLP1,ROOTKEY SET UP PRINT FOR SEGMENT NOT FOUND 
MVC OUTTEXT(45),PARTNF MOVE TO OUTPUT AREA 
PUT PRINT,BLNKSP 
B GETCARO GET NEXT INPUT CARD 

***PROCESS-FIRST-LINE 
PROFLIN MVC FILLP2,ROOTKEY 

MVC FILOESCR,DESCRPT 
MVC FILLFUN,GETNEXT 
MVC FUNCTION,GETNEXT 
MVC PCOUNT,=F'5' SET PARM COUNT TO 5 
MVC IDAREA,ASTANINF SET UP ADDRESS OF 10 AREA 
MVC OUTTEXT(132),BLANKS 
LA 1,TPCDUNT 
CALL CBLTOLI 
L 9,PCBPTR 

ADDRESS OF PARAMETER LIST 
GO GET SEGMENT 
POINTER TO PCB 
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C 
CLC 10(2,9),=X'4040' COMPARE TO BLANKS 

I BNE JUMP1 
MVC FILLPCD,PROCCDE 
B PROSECLN 

JUMP1 CLC 10(2,9),=C'GE' 
BE PROSECLN SEGMENT NOT FOUND 
B DBASEROR 

***PROCESS-SECOND-LINE 
PROSECLN MVC DUTTEXT(63),FIRSTLN 

PUT PRINT,BLNKSP PRINT FIRST LINE. 
MVC FILINVC,MKDPT SETUP 
MVC FILLMK1,MKDPT SECOND 
MVC FILLMK2,MKCOSTCR LINE 
MVC FILPRN,PLANRVNO 
MVC FILMT,MAKSPN 
MVC FILCOCD,COMMCODE 
MVC OUTTEXT(132),BLANKS 
MVC DUTTEXT(74),SECLINE 
PUT PRINT,BLNKSP 
B GETCARD 

***EXIT-RTN 
EXITRTN CLOSE (CARD"PRINT) EXIT 
EPILOGUE DS OH 

L 13,4(13) LOAD REGISTER 13 WITH ADDRESS 
LM 14,12,12( 13) RESTORE REGISTERS 
MVI 12(13),X'FF' INDICATE RETURN 

0 LA 15,0(0,0) SET UP RETURN CODE IN REGISTER 15 
BR 14 RETURN 

***COMMON-ERROR 
CERROR MVC OUTTEXT(33),STATCOMS 

PUT PRINT,BLNKSP 
B GETCARD 

**DBASE-ERROR 
DBASEROR L 9,PCBPTR 

MVC FILLSTAT,10(9) 
B CERROR 

RETURN B EXITRTN 
***WORKING STORAGE SECTION 
GETUNQ DC CIGU 
GETNEXT DC C'GN 
SEGNOTF DC C'GEI 
ERSWTCH DC C • 

I 

***LINE-DUTPUT 
BLNKSP DC C I • 
OUTTEXT DC CL132' , 
***PART-NOT-FDUND-MSG 
PARTNF DC C'PART NUMBER , 
FILLP1 OS CL17 

DC C I NOT ON DATABASE' 
***MESSAGE-IN-WORK-AREA 
INPUT OS OF 
ROOTKEY OS CL17 

0 OS CL63 
***FIRST-LINE 
FIRSTLN DC C'PART=' 
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FILLP2 DS CLl7 
C DC C' DESC=' i 

FILDESCR OS CL20 
DC C' PROC CODE=' 

FILLPCD DC C' 
***SECOND-LINE 
SECLINE. DC C'INV CODE=' 
FILINVC DC C' , 

DC C' MAKE DEPT=' 
FILLMKl DC C' 

DC C'-' 
FILLMK2 DC C' 

DC C' PLAN REV NUM=' 
FIlPRN DC C' 

DC C • MAKE TIME=' 
FIlMT DC C' 

DC C' COMM CODE=' 
FILCOCD DC C' 
***ROOT-FORMAT 
ROOTFMT OS Cl26 
DESCRPT OS CL20 

DC C' 
***STANINFO-FORMAT 
STANINF OS CllB 
PROCCDE DC C • INVCODE DC C' • 
PLANRVNO DC C' 0 OS Cl24 
MKDPT DC C • MKCOSTCR DC C' 

OS CL2 
COMMCODE DC C' 

OS CL4 
MAKSPN OS Cl4 

OS CL·21 
***ROOT-SSA 
ROOTSSA DC C'PARTROOT(PARTKEY =' 
FILLP3 OS Cll7 

DC C ' ) , 
PCOUNT OS F 
TPCOUNT DC A(PCDUNT) 

DC A(FUNCTION) 
PCBPTR OS F 
IOAREA OS F 
FLAGl DC A(ROOTSSA) 
FLAG2 DC A(STANISSA) 
FUNCTION OS Cl4 
AROOTFMT DC ACROOTFMT) 
ASTANINF DC ACSTANINF) 
BLANKS DC CL132' , 
***STANINFO-SSA 
STANISSA DC C'STANINFO(STANKEY =02) , 
***STATUS-CODE-MSG C: STATCOMS DC C'UNRESOlVED STATUS CODE , 
FILLSTAT DC C' 
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FILLFUN 
CARD 

DC 
DC 
OCB 

C· ON • 
C' 
BLKSIZE=80,BUFL=160,DDNAME=TESTIN,DSORG=PS,EODAD=RETURN,X 
LRECL=80,MACRF=GM,RECFM=F 

PRINT DCB DDNAME=TESTOUT,DSORG=PS,MACRF=PM,LRECL=133,RECFM=FA 
***LINKAGE SECTION 
DBPCB DSECT 
OBDNAME OS 
SEGLEVEL OS 
STATCODE OS 
PROCOPTS OS 
RESVDLI OS 
SEGNAME OS 
LGTHFOBK OS 
NOSENSEG OS 
KEYFDBK OS 

END 
1* 
IIL.SYSLIN DO 
II DO 
II DO 
II EXEC 
IIG.DI21PARO 
IIG.DI21PART 
IIG.TESTOUT 
IIG.TESTIN 
02252252-003 
023008027 

CL8 
CL2 
CL2 
CL4 
CL4 
CL8 
CL4 
CL4 
CL19 

OSN=&&LIN,DISP=(OLO,DELETE) 
DSN=ICS.PROCLIB(DLITCBL),DISP=SHR 
DDNAME=SYSIN 

OLIBATCH,PSB=STUONT05 
DO OSN=IMS.OI21PARO,DISP=SHR,VOL=SER=IMSOBS,UNIT=2314 
DO DSN=IMS.DI21PART,DISP=SHR,VOL=SER=IMSOBS,UNIT=2314 

DO SYSOUT=3,DCB=BLKSIZE=133 
DO *,DCB=BLKSIZE=80 

02300802700000000 
02JAN1N976B 
023007228 
023009225 
02300928 
023009270 
023856124 
1* 
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FIELD DEFINITIONS FOR DATA BASh SEGMENTS 

0009HO 01 .SEG-RET-AREA. 
001000 02 FILLER PICTURE X(02). 
001020 02 PART-NO PICTURE X(15). 
001040 02 FILLER PICTURE X(09). 
001060 02 OESC PICTURE X(15). 
001080 02 FILLER PICTURE X(119). 
001100 01 STAN-INFO-RET REDEFINES SEG-RET-AREA. 
001120 02 FILL~R PICTURE X(18). 
001140 02 PROC-CODE PICTURE xx. 
001160 01 STOCK-STATUS-RET REDEFINES STAN-INFO-RET. 
001180 02 FILLER PICTURE XX. 
001200 02 SS-AKEA PIC TUR E[ X. 
001220 02 SS-DEPT PICTURE xx. 
001240 02 SS-PROJ PICTURE XXX. 
001260 02 SS-DIV PICTURE XX. 
001280 02 FILLER PICTURE X(10). 
001300 02 SS-UNIT-PRICE PICTURE 9(6)V999. 
001320 02 FILLER PICTURE X(05). 
001340 02 SS-UNIT-OF-MEAS PICTURE X ( 04 ) • 
001360 02 FILLER PICTURE X(33). 
001380 02 SS-STOCK-DATE PICTURE X(03) • 
001400 02 FILLER PICTURE X(15). 
001420 02 SS-CUR-REQMTS-l PICTURE S9(7)V9. 
001440 02 SS-UNPL-REQMTS PICTURE S9(7)V9. 
001460 02 SS-ON-ORDER PICTURE S9(7)V9. 
001480 02 SS-IN-STOCK PICTURE S9(7)V9. 
001500 02 SS-PLAN-DISB PICTURE S9(7)V9. 
001520 02 SS-UNPL-DISB PICTURE S9(7)V9. 
001540 02 FILLER PICTURE X(23) • 
001560 01 BACK-ORDER-RET REDEFINES STOCK-STATUS-RET. 
001580 02 FILLER PICTURE X(02). 
001600 02 WORK-ORDER PICTURE X(08). 
001620 02 FILLER PICTURE X(53). 
001640 02 WD-QTY PICTURE S9(07)V9. 
001660 01 CYCLE-COUNT-RET REDEFINES BACK-ORDER-RET. 
001680 02 FILLER PICTURE X(Q2). 
001700 02 PHYSICAL-COUNT PICTURE S9(07)V9. 
001720 02 FILLER PICTURE X(04). 
001740 02 TOTAL-STOCK PICTURE S9(07)V9. 

The above COBOL field definitions may be used if one desires 
to print out segments other than the PARTROOT and STANINFO 
segments of the sample problem data base. 
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SAMPLE OUTPUT 

THE OUTPUT PRESENTED BELOW IS INDICATIVE OF THE OUTPUT 
WHICH CAN BE EXPECTED FROM THE PRECEDING COBOL, PLJI, 
OR ASSEMBLER PROGRAM. 

PART=02252252-003 DESC=CDUPLING PRUC CODf=74 
INV CODE=2 MAKE DEPT=20-0 PLAN REV NUM= r.,AKE TI'''1E=300 COMfv1 
PART=023008027 DESC=CARD FRONT PROC CODE=46 
INV CODE=A MAKF DE PT·=24-6 PLAN kEV NUM= MAKE TIME=600 C Ot-1:'1 
PART NUMBER 02300802700000000 NOT ON DATABASE 
PART=02JANIN<176B O[SC=DIODE CODE-A PROC CDOE= 74 
INV COOE=2 MAKE DEPT=20-0 PLAN REV NUM= t4AKE TIME=300 COr~M 

PART=02.3007228 OESC=HDUSING PI{OC COOE=22 
INV COOE=2 MAKE DEPT=20-0 PLAN REV NUf1= MAKE TIME= COMM 
PART NUMBER. 023009225 NOT ON DATABASE 
PART NUr-1BER 02300928 NOT ON OATABASE 
PART=023009270 DESC=HOUSING PROC CODE=22 
INV CODE=2 MAKE OEPT=20-0 PLAN REV NUM= MAKE T IME= COMM 
PAR T NUMBER 023856124 NOT ON DATABASE 
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COBOL MESSAGE PROCESSING PROGRAM WITH MESSAGE SIMULATOR 

IIEXEC02 JOB 848,CABANISS,MSGLEVEL=1,MSGCLASS=3,CLASS=A,PRTY=8 
IIJOBLIB DO DSN=CLA.PGMLIB,DISP=SHR 
II DO DSN=ICS.LOAD,DISP=SHR 
II EXEC IMSCOBOL,MBR=CAB01 
IIC.SYSIN DO * 

IDENTIFICATION DIVISION. 
PROGRAM-ID. 'CAB'. 
ENVIRONMENT DIVISION. 
DATA DIVISION. 
WORKING-STORAGE SECTION. 
01 A PICTURE X(24). 
LINKAGE SECTION. 
01 DB-PCB. 

02 DATA-BAS-DESC PICTURE X(71). 
PROCEDURE DIVISION. 

ENTER LINKAGE. 
ENTRY 'DLITCBL' USING DB-PCB. 

ENTER COBOL. 
ENTER LINKAGE. 

CALL 'TEST' USING A, DB-PCB. 

1* 

ENTER COBOL. 
STOP RUN. 

II EXEC IMSCOBOL,MBR=CAB02 
IIC.SYSIN DD * 
01001 IDENTIFICATION DIVISION. 
01002 PROGRAM-ID. 'CLASSEX' 
01004 REMAR~S. IMS DEMONSTRATION OF TERMINAL ABILITY 
01005 TO DISPLAY A PART NUMBER SEGMENT AND 
01006 SOME OF ITS STANDARD INFORMATION WHICH 
01007 ARE ON AN IMS ISAM/OSAM INVENTORY DATABASE. 
01008 ENVIRONMENT DIVISION. 
01009 CONFIGURATION SECTION. 
01010 SOURCE-COMPUTER. IBM-360. 
01011 OBJECT-COMPUTER. IBM-360. 
01012 DATA DIVISION. 
01013 WORKING-STORAGE SECTION. 
01014 77 GET-UNIQUE PICTURE XXXX 
01015 77 GET-NEXT PICTURE XXXX 
01016 77 INSERT PICTURE XXXX 
01017 77 SEG-NOT-FOUND PICTURE XX 
01019 77 NO-MSG-THERE PICTURE XX 
01020 77 ERROR-SWITCH PICTURE X 
02012 01 LINE-INPUT. 
02013 02 INPUT-COUNT 
02014 02 FILLER 

02 TRAN-SACT 
02 FILLER 
02 ROOT-KEY 
02 INPUT-TEXT 

01 LINE-OUTPUT. v.. 

PICTURE 
PICTURE 
PICTURE 
PICTURE 
PICTURE 
PICTURE 

VALUE 'GU • 
VALUE 'GN • 
VALUE 'ISRT'. 
VALUE 'GE'. 

VALUE 'QC'. 
VALUE' '. 

S99 COMPUTATIONAL. 
S99 COMPUTATIONAL. 
X ( 8 ) • 
X. 
X(17). 
X(106) VALUE SPACES. 

02016 
02017 
02018 
020185 
02019 

02 OUTPUT-COUNT PICTURE S99 COMPUTATIONAL. 
02 FILLER PICTURE S99 COMPUTATIONAL VALUE 
02 CARR-RETURN PICTURE X VALUE 'N'. 
02 OUTPUT-TEXT PICTURE X(132) VALUE SPACES. 
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03001 
03002 

03004 
03005 
03006 
03007 

03009 
03010 
03011 
03012 
03013 
03014 
03015 
03016 
03017 
03018 
03019 
03020 
04001 
04002 
04003 
04004 
04005 
04006 
04007 
04008 
04009 
04010 

, 04011 
04012 
04013 
04014 
04015 
04020 
05001 
05002 
05003 
05004 
05005 
05006 
05007 
05008 
05009 
05010 
05011 
05012 
05013 
05014 

05017 
05018 
05019 

01 PART-NOT-FOUND-MSG. 
02 FILLER PICTURE X(12) VALUE 'PART NUMBER '. 
02 FILL-PART-l PICTURE X(17). 
02 FILLER PICTURE X(16) VALUE' NOT ON DATABASE'. 
02 CR-l PICTURE X. 

01 FIRST-LINE. 
02 FILLER PICTURE X(5) VALUE 'PART='. 
02 FILL-PART-2 PICTURE X(17). 
02 FILLER PICTURE X(7) VALUE' DESC='. 
02 FILL-DESCR PICTURE X(20). 
02 FILLER PICTURE X(12) VALUE' PROC CODE='. 
02 FILL-PROC-CODE PICTURE XX VALUE SPACES. 
02 CR-2 PICTURE X. 

01 SECOND-LINE. 
02 FILLER PICTURE X(9) VALUE 'INV CODE='. 
02 FILL-INV-CODE PICTURE X VALUE SPACE. 
02 FILLER PICTURE X(12) VALUE' MAKE DEPT='. 
02 FILL-MAKE-l PICTURE XX VALUE SPACES. 
02 FILLER PICTURE X VALUE 1_'. 
02 FILL-MAKE-2 PICTURE XX VALUE SPACES. 
02 FILLER PICTURE X(15) VALUE' PLAN REV NUM=I. 
02 FILL-PLAN-REV-NUM PICTURE XX VALUE SPACES. 
02 FILLER PICTURE X(12) VALUE' MAKE TIME='. 
02 FILL-MAKE-TIME PICTURE ZZZ. 
02 FILLER PICTURE X(12) VALUE' COMM CODE='. 
02 FILL-COMM-CODE PICTURE XXXX VALUE SPACES. 
02 CR-3 PICTURE X. 

01 NO-STANINFO-MS~. 
02 FILLER PICTURE X(29) 

VALUE 'THERE IS NO STANINFO SEGMENT.'.-
02 CR-4 PICTURE X. 

01 ROOT-FORMAT. 
02 FILLER PICTURE X(26). 
02 DESCRIPTION PICTURE X(20). 
02 FILLER PICTURE XXXX. 

01 STANINFO-FORMAT-DEFINITION PICTURE X(85) VALUE SPACES. 
01 STANINFO-FORMAT REDEFINES STANINFO-FORMAT-DEFINITION. 

02 FILLER PICTURE X(18). 
02 PROCUREMENT-CODE PICTURE XX. 
02 INVENTORY-CODE PICTURE X. 
02 PLANNING-REVISION-NUMBER PICTURE XX. 
02 FILLER PICTURE X(24). 
02 MAKE-DEPT PICTURE XX. 
02 MAKE-COST-CTR PICTURE XX. 
02 FILLER PICTURE XX. 
02 COMMODITY-CODE PICTURE XXXX. 
02 FILLER PICTURE XXXX. 
02 MAKE-SPAN PICTURE S999. 
02 FILLER PICTURE X(21). 

01 ROOT-SSA. 
02 FILLER PICTURE X(19) VALUE 'PARTROOT(PARTKEY ='. 
02 FILL-PART-3 PICTURE X(17). 
02 FILLER PICTURE X VALUE ')'. 

01 STANINFO-SSA PICTURE X(22) VALUE 
'STANINFO(STANKEY =02)'. 
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0.60.0.1 
0.60.0.7 
0.60.0.3 
0.60.0.4 
0.60.0.,5 
0.60.0.6 
0.60.11 
0.60.12 
0.60.13 
0.60.14 
0.60.15 
0.60.16 
0.60.17 
0.60.18 
0.60.19 
0.60.20. 
0.70.0.1 
0.70.0.2 
0.70.0.3 
0.70.0.4 
0.10.0.5 
0.10.0.6 
0.10.0.1 
0.10.0.8 
0.100.9 
0.10.10. 

0.10.12 
0.70.13 
0.70.14 
0.80.01 
0.80.0.2 
0.80.0.3 
0.80.0.4 
0.80.0.5 

·0.80.0.9 
0.80.10. 
0.80.11 
0.80.12 
0.80.13 
0.80.14 
0.80.15 
0.80.16 
0.80.11 
0.80.18 

0.90.15 
0.90.16 
0.90.17 
0.90.18 
0.90.19 
0.90.20. 

10.0.0.2 

0.1 STATUS-CODE-MSG. ~ 

0.2 FILLER PICTURE X(23) VALUE 'UNRESOLVED STATUS COL~,' 

0.2 FILL-STATUS PICTURE XX. 
0.2 FILLER PICTURE X(4) VALUE • ON '. 
0.2 FILL-FUNCTION PICTURE X(4). 
0.2 CR-5 PICTURE X. 

LINKAGE SECTION. 
0.1 TERMINAL. 

0.2 LTERM-NAME PICTURE X(8). 
0.2 FILLER PICTURE XX. 
0.2 TERM-STATUS PICTURE XX. 
0.2 TERM-PREFIX. 

0.3 FILLER PICTUREX. 
0.3 JULIAN-DATE PICTURE S9(5) COMPUTATIONAL-3. 
0.3 TIME-OF-DAY PICTURE S9(7) COMPUTATIONAL-3. 
0.3 FILLER PICTURE XXXX. 

0.1 DATABASE. 
0.2 DBASE-NAME PICTURE X(8). 
0.2 SEGMENT-INDR PICTURE XX. 
0.2 DBASE-STATUS PICTURE XX. 
0.2 PROC-OPTIONS PICTURE XXXX. 
0.2 DLI-RESERVED PICTURE XXXX. 
0.2 SEG-FEEDBACK PICTURE X(8). 
0.2 . KEY-FEEDBACK-LENGTH PICTURE XXXX. 
0.2 ·NO-OF-SENSEG-TYPES PICTURE XXXX. 
0.2 KEY-FEEDBACK. 

03 ROOT-KEY1. 
0.4 FILLER PICTURE XX. 
0.4 PARTNUM PICTURE X(15). 

0.3 STANINFO-KEY PICTURE XX. 
PROCEDURE DIVISION. 
START-OUT. 

ENTER LINKAGE. 
ENTRY 'TEST' USING TERMINAL, DATABASE. 

ENTER COBOL. 
READ-MESG-FILE. 

ENTER LINKAGE. 
CALL 'GEORGEI' USING GET-UNIQUE, TERMINAL, LINE-INPUT. 

ENTER COBOL. 
IF TERM-STATUS =' • GO TO TERM-OK. 
IF TERM-STATUS NOT = NO-MSG-THERE GO TO ERROR-HANDLER. 

EXIT-RTN. 
ENTER LINKAGE. 

RETURN. 
ENTER COBOL. 

TERM-OK. 
MOVE 
ENTER 

CALL 

ROOT-KEY TO FILL-PART-3. 
LINKAGE. 
'CBLTDLI' USING GET-UNIQUE, DATABASE, ROOT-FORMAT, 

ROOT-SSA. 
ENTER COBOL. 

c 

IF DBASE-STATUS = I 'GO TO PROCESS-FIRST-LINE. 
IF DBASE-STATUS NOT = SEG-NOT-FOUND GO TO DBASE-ERROR. C 
MOVE ROOT-KEY TO FILL-PART-1. 
MOVE CARR-RETURN TO CR-1. 
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10003 
10004 
10005 
10006 
100069 
10001 
10008 
100085 
100086 
10009 
10010 
10011 
10012 
10013 
100135 
10014 
10015 
10016 
100165 
100166 
10011 
10018 
10019 
10020 
11001 

11009 
11010 
11011 
11012 
11013 
11014 
11015 
11016 
11011 
11018 
11019 
12001 
12002 
12003 
12004 
12005 
120055 
120056 
120051 
12006 
120061 
12001 
12008 
12009 
12010 
12011 
12012 
12013 
12014 

MOVE PART-NOT-FOUND-MSG TO OUTPUT-TEXT. 
MOVE 50 TO OUTPUT-COUNT. 

TERM-OUT-RTN. 
MOVE INSERT TO FILL-FUNCTION. 
ENTER LINKAGE. 
CALL 'GEORGEI' USING INSERT, TERMINAL, LINE-OUTPUT. 
ENTER COBOL. 

EXIT-FROM-TERM-OUT. EXIT. 
PTCH-1. 

GO TO READ-MESG-FILE. 
ERROR-HANDLER. MOVE TERM-STATUS TO FILL-STATUS. 

IF ERROR-SWITCH NOT = I , DISPLAY STATUS-CODE-MSG UPON 
CONSOLE, GO TO EXIT-RTN. 

MOVE IE' TO ERROR-SWITCH. 
COMMON-ERROR. 

MOVE CARR-RETURN TO CR-5. 
MOVE STATUS-CODE-MSG TO OUTPUT-TEXT. 
MOVE 38 TO OUTPUT-COUNT. 

EXIT-FROM-ERROR-HANDLER. EXIT. 
PTCH-2. 

GO TO TERM-OUT-RTN. 
DBASE-ERROR. 

MOVE DBASE-STATUS TO FILL-STATUS. 
GO TO COMMON-ERROR. 

PROCESS-FIRST-LINE. 
MOVE ROOT-KEY TO FILL-PART-2. 
MOVE DESCRIPTION TO FILL-OESCR. 
MOVE GET-NEXT TO FILL-FUNCTION. 
ENTER LINKAGE. 

CALL ICBLTDLIt USING GET-NEXT, DATABASE, STANINFO-FORMAT, 
ROOT-SSA, STANINFO-SSA. 

ENTER COBOL. 
IF DBASE-STATUS = I 'MOVE PROCUREMENT-CODE TO 

FILL-PROC-CODE, GO TO PROCESS-SECOND-LINE. 
IF DBASE-STATUS = SEG-NOT-FOUND 

PERFORM PROCESS-SECOND-LINE, GO TO EXIT-RTN. 
GO TO DBASE-ERROR. 

PROCESS-SECONO-LINE. 
MOVE CARR-RETURN TO CR-2. 
MOVE FIRST-LINE TO OUTPUT-TEXT. 
MOVE 68 TO OUTPUT-COUNT. 
PERFORM TERM-OUT-RTN. 
IF TERM-STATUS NOT =' 'PERFORM ERROR-HANDLER THRU 

COMMON-ERROR, PERFORM TERM-OUT-RTN. 
IF TERM-STATUS NOT =' 'GO TO ERROR-HANDLER. 

EXIT-FROM-PROCESS-2ND-LINE. EXIT. 
PTCH-3. 

MOVE INVENTORY-CODE TO FILL-INV-CODE. 
MOVE MAKE-DEPT TO FILL-MAKE-1. 
MOVE MAKE-COST-CTR TO FILL-MAKE-2. 
MOVE P~ANNING-REVISION-NUMBER TO FILL-PLAN-REV-NUM. 
MOVE MAKE-SPAN TO FILL-MAKE-TIME. 
MOVE COMMODITY-CODE TO FILL-COMM-CODE. 
MOVE CARR-RETURN TO CR-3. 
MOVE SECOND-LINE TO OUTPUT-TEXT. 
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12015 
12016 
1* 

MOVE 80 TO OUTPUT-COUNT. 
GO TO TERM-OUT-RTN. 

II EXEC IMSCOBOL,MBR=CAB03 
IIC.SYSIN DD * 
001010 IDENTIFICATION DIVISION. 
001020 PROGRAM~ID. 'IMSTEST'. 
001030 ENVIRONMENT DIVISION. 
001040 INPUT-OUTPUT SECTION. 
001050 FILE-CONTROL. 
001060 SELECT MESSAGE-FILE ASSIGN TO 'TESTIN' UTILITY. 
001010 SELECT TEST-OUTPUT-FILE ASSIGN TO 'TESTOUT' UTILITY. 
001080 DATA DIVISION. 
001090 FILE SECTION. 
001100 FD MESSAGE-FILE 
001110 RECORDING MODE IS F 
001120 DATA RECORD IS INPUT-MESSAGE. 
001130 '01 INPUT-MESSAGE PICTURE IS X(80). 
001140 FO TEST-OUTPUT-FILE 
001150 BLOCK CONTAINS 10 RECORDS 
001160 DATA RECORD IS PRINT-LINE. 
001110 01 PRINT-LINE PICTURE IS X(133). 
001180 WORKING-STORAGE SECTION. 
001190 11 OPEN-SWITCH PICTURE X VALUE' '. 
001200 11 END-SWITCH PICTURE X VALUE' '. 
001210 11 MESSAGE-SIZE-WORK PICTURE S9(4) VALUE 0 
001220 USAGE COMPUTATIONAL. 
001230 11 BAD-FUNCTION-CODE PICTURE XX VALUE 'QA'. 
001240 11 NO-DATA-CODE PICTURE XX VALUE 'QC'. 
001250 11 REC-SWT PICTURE X VALUE' '. 
001260 11 MESS-OUT PICTURE X VALUE' I. 

001261 17 C-329 PICTURE S9(6) VALUE 329 
001262 USAGE COMPUTATIONAL. 
001210 01 MESSAGE-IN-WORK-AREA. 
001280 02 HEADER-DATA-IN. 
001290 03 MESSAGE-COUNT 
001300 03 MESSAGE-TYPE 
001310 03 TERMINAL-NAME 
001320 02 MESSAGE-TEXT. 

PICTURE 
PICTURE 
PICTURE 

9 (4) • 

X. 
X(8). 

001330 03 FILLER PICTURE X OCCURS 67 TIMES. 
001350 01 TEST-OUTPUT-HEADER. 
001360 02 FILLER PICTURE X(18) VALUE 
001370 MESSAGE TYPE = I. 
001380 02 FILLER. 
001390 03 IN-OR-OUT-MESSAGE 
001400 03 HEAD-DR-BODY 
001410 02 FILLER PICTURE X(18) 
001420 I, MESSAGE COUNT = I. 
001430 02 OUTPUT-COUNT 
001440 02 FILLER PICTURE X(13) 
001450 I, TERMINAL = I. 

PICTURE X. 
PICTURE X. 
VALUE 

PICTURE 
VALUE 

9999. 

001460 02 OUTPUT-TERMINAL PICTURE X(8). 
001410 02 FI~LER PICTURE XX VALUE SPACES. 
001480 02 OUT-FUN PICTURE XXXX. 
001490 01 TEST-OUTPUT-TEXT. 
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001500 
001510 
001520 
001530 
001540 
001550 
001560 
001570 
001580 
001590 
001600 
001610 
001620 
001630 
001650 
001660 
001670 
001680 
001690 
001700 
001705 
001710 
001720 
001730 
001740 
001750 
001760 
001770 
001780 
001790 
001806 
001810 
001820 
001830 
001840 
001850 
001860 
001870 
001880 
001890 
001900 
001910 
001920 
001930 
001940 
001950 
001960 
001990 
002000 
002010 
002020 
002040 
002050 
002060 
002070 

02 TEST-OUTPUT-CHAR OCCURS 130 TIMES 
PICTURE X. 

LINKAGE SECTION. 
01 INOUT-PCB. 

02 IO-TERMINAL PICTURE X(8). 
02 10-RESERVE PICTURE XX. 
02 IO-STATUS PICTURE XX. 
02 I-PREFIX PICTURE X(12). 

01 FUNCTION PICTURE XXXX. 
01 IO-AREAS-RECORO. 

02 RCC PICTURE S9(4) USAGE COMPUTATIONAL. 
02 RCC-ZEROS PICTURE XX. 

02 TEXT. 
03 FILLER PICTURE X OCCURS 130 TIMES. 

PROCEDURE DIVISION. 
ENTER LINKAGE. 
ENTRY 'GEORGEI' USING FUNCTION, INOUT-PCB, IO-AREAS-RECORD. 
ENTER COBOL~ 

OPEN-FILES. 
IF OPEN-SWITCH = '1' GO TO PROCESS-X. 

MOVE a TO TALLY. 
OPEN INPUT MESSAGE-FILE 

OUTPUT TEST-OUTPUT-FILE. 
MOVE '1' TO OPEN-SWITCH. 

PROCESS-X. 
IF FUNCTION = IGU • GO TO GET-HEADER. 
IF FUNCTION = 'GN • GO TO GET-BODY. 
IF FUNCTION = 'ISRT' GO TO WRITE-REPLY. 
MOVE 'BAD-FUNCTION-CODE TO 10-STATUS. 

RETURN-TO-APPLICATION. 
ENTER LINKAGE. 
RETURN. 
ENTER 'COBOL. 

FORMAT-INPUT-MESSAGE. 
MOVE 'I' TO IN-OR-OUT-MESSAGE. 
MOVE MESSAGE-TYPE TO HEAD-OR-BODY. 
MOVE MESSAGE-COUNT TO OUTPUT-COUNT. 
MOVE TERMINAL-NAME TO OUTPUT-TERMINAL. 
MOVE MESSAGE-TEXT TO TEST-OUTPUT-TEXT. 

SET-UP-FOR-USER. 
MOVE MESSAGE-COUNT TO RCC. 
MOVE LOW-VALUES. TO RCC-ZEROS. 
MOVE TERMINAL-NAME TO IO-TERMINAL. 
MOVE MESSAGE-TEXT TO TEXT. 

MOVE' 'TO IO-STATUS. 
READ-MESSAGE-FILE. 

IF END-SWITCH = '1 1 GO TO FINISH-UP. 
READ MESSAGE-FILE INTO MESSAGE-IN-WORK-AREA 

AT END MOVE 11' TO END-SWITCH 
GO TO READ-MESSAGE-FILE. 

COMPUTE MESSAGE-SIZE-WORK = MESSAGE-COUNT - 4. 
PERFORM FORMAT-INPUT-MESSAGE. 
PERFORM WRITE-TEST-OUTPUT-FILE. 

WRITE-TEST-OUTPUT-FILE. 
MOVE FUNCTION TO OUT-FUN. 
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WRITE PRINT-LINE FROM TEST-OUTPUT-HEADER. 
WRITE PRINT-LINE FROM TEST-OUTPUT-TEXT. 

GET-HEADER. 
IF REC-SWT NOT = 'H' 

COMPUTE 
PERFORM 
PERFORM 

REC-GOT. 

PERFORM REAO-MESSAGE-FILE 
GO TO REC-GOT. 
MESSAGE-SIZE-WORK = MESSAGE-COUNT 
FORMAT-INPUT-MESSAGE. 
WRITE-TEST-OUTPUT-FILE. 

- 4. 

002080 
002090 
002100 
002110 
002130 
002150 
002170 
002180 
002190 
002200 
002210 
002220 
002230 
002240 
002250 
002260 
002270 

IF MESSAGE-TYPE NOT = TO 'H' GO TO GET-HEADER. 
PERFORM SET-UP-FOR-USER. MOVE' , TO REC-SWT. 
GO TO RETURN-TO-APPLICATION. 

002280 
002290 
002300 
002310 
002320 
002330 
002340 
002350 
002360 
002370 
002380 
002390 
002400 
002410 
002420 
002430 
002440 
1* 

GET-BODY. 
PERFORM READ-MESSAGE-FILE. 

IF MESSAGE-TYPE = 'B' NEXT SENTENCE ELSE 
MOVE 'H' TO REC-SWT 
MOVE 'QD' TO IO-STATUS 
GO TO RETURN-TO-APPLICATION. 

PERFORM SET-UP-FOR-USER. 
GO TO RETURN-TO-APPLICATION. 

WRITE-REPLY. 
MOVE 10-TERMINAL TO OUTPUT-TERMINAL. 

COMPUTE MESSAGE-SIZE-WORK = RCC - 4. 
MOVE RCCTO OUTPUT-COUNT. 
MOVE '0' TO IN-OR-OUT-MESSAGE. 
MOVE • , TO HEAD-OR-BODY. 
MOVE TEXT TO TEST-OUTPUT-TEXT. 
MOVE MESS-OUT TO 10-STATUS. 
PERFORM WRITE-TEST-OUTPUT-FILE. 

FINISH-UP. 
IF FUNCTION = 'GU MOVE 'QC' TO IO-STATUS. 
IF FUNCTION = 'GN MOVE '00' TO IO-STATUS. 
GO TO RETURN-TO-APPLICATION. 

II EXEC IMSLINK 
IIL.SYSLMOD OD OSN=CLA.PGMlIB,OISP=SHR 
IIL.SYSOBJ DO DSN=CLA.PGMLIB,DISP=SHR 
II DD OSN=ICS.LOAD,DISP=SHR 
IIL.SYSIN DO 

1* 

INCLUDE 
INCLUDE 
INCLUDE 
ENTRY 
NAME 

'* SYSOBJ(CAB01) 
SYSOBJeCAB02) 
SYSOBJ(CAB03) 

DLITCBL 
STUDNT02(R) 

II EXEC OlIBATCH,PSB=STUONT02 
II DO OSN=ICS.DBDLIB,DISP=SHR 
IIG.IMS DO DSN=ClA.PSBLIB,DISP=SHR 

c 

IIG.DI21PARO DO DSN=IMS.DI21PARO,DISP=SHR,VOl=SER=IMSDBS,UNIT=2314 
IIG.DI21PART DO DSN=IMS.DI21PART,OISP=SHR,VOL=SER=IMSDBS,UNIT=2314 
IIG.TESTOUT DO SYSOUT=3 
IIG.TESTIN DO *,DCB=BLKSIZE=80 C 
0030HTERM0001PART 023008027 -
0030HTERM0002PART 023009228 
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0030HTERM0003PART 
0030HTERM0004PART 
0030HTERM0008PART 
0030HTERM0005PART 
0030HTERM0023PART 
0030HTERM0099PART 
0030HTERM1258PART 
/* 

0268663-104 
02652540-002 
02989036-001 
02975105-001 
02974810-010 
02968534-001 
02958007-180 
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SUGGESTED SOLUTIONS FOR EXERCISES 

PSB GENERATION 

IIPSBGENOI JOB Ol,STUDENTOl,MSGLEVEL=l 
II EXEC PSBGEN,MBR=STUDNTOI 
IIC.SYSIN DO * 

1* 

PCB TYPE=DB,DBDNAME=DI21PART,PROCOPT=A,KEYLEN=43 
SENSEG PARTROOT 
SENSEG STANINFO,PARTROOT 
SENSEG STOKSTAT,PARTROOT 
SENSEG CYCCOUNT,STOKSTAT 
SENSEG BACKORDR,STOKSTAT 
PSBGEN LANG=COBOL,PSBNAME=STUDNTOI 
END 

o BDGENERA TI ON 

IIDBDGENOl JOB Ol,STUDENTOl,MSGLEVEL=l 
II EXEC DBDGEN,MBR=DBASEOI 
/IC.SYSIN DO * 

/* 

DBD NAME=DBASEOl,ACCESS=ISAM 
DMAN DDl=PARTB,DEVl=2311,DLIOF=BASEl 
SEGM NAME=PARTROOT,PARENT=O,BYTES=50,FREQ=250 
FLDK NAME=PARTKEY,TYPE=C,BYTES=17,START=1 
SEGM NAME=STANINFO,PARENT=PARTROOT,BYTES=85,FREQ=1 
FLDK NAME=STANKEY,TYPE=C,BYTES=2,START=1 
SEGM NAME=STOKSTAT,PARENT=PARTROOT,BYTES=160,FREQ=2 
FLDK NAME=STOCKEY,TYPE=C,BYTES=16,START=1 
SEGM NAME=CYCCOUNT,PARENT=STOKSTAT,BYTES=25,FREQ=1 
FLDK NAME=CYCLKEY,TYPE=C,BYTES=2,START=1 
SEGM NAME=BACKOROR,PARENT=STOKSTAT,BYTES=75,FREQ=O 
FLDK NAME=BACKKEY,TYPE=C,BYTES=lO,START=l 
DBDGEN 
FINISH 
END 

5,28 

c 

c 



'Q 

o 

SUGGESTED SOLUTION FOR SYSTEM DEFINITION 

IIIMSDEFOI JOB 848,CABANISS,MSGLEVEL=1,MSGCLASS=3,CLASS=A,PRTY=8 
II EXEC ASMFC,REGION=96K 
IIASM.SYSLIB DO DSN=ICS.MACLIB,DISP=SHR 
IIASM.SYSPRINT DO SYSOUT=3 
IIASM.SYSPUNCH DO SYSOUT=3 
IIASM.SYSIN DO * 

IMSCTRL SYSTEM=(MVT,ALL),MAXIO=lO,MAXREGN=3,MSGBUFF=lO, X 
COMMSVC=(244,245),OSAMSVC=243,OCENDA=Z8,CKPT=500 

APPLCTN PSB=STUDNTOI 
DATABASE DBD=OI21PART 

TRANSACT CODE=TRANSOl,PRTY=(2,6,3),PROCLIM=(5,lO) 
APPLCTN PSB=STUDNt02 

DATABASE DBD=DI21PART 
TRANSACT CODE=TRANS02,PRTY=(2,6,3),PROCLIM=(5,lO) 

APPLCTN PSB=STUDNT03 
DATABASE DBD=DI21PART 

TRANSACT CODE=TRANS03,PRTY=(2,6,3),PROCLIM=(5,lO) 
APPLCTN PSB=STUDNT04 

DATABASE DBD=DI21PART 
TRANSACT CODE=TRANS04,PRTY=(2,6,3),PROCLIM=(5,lO) 

APPLCTN PSB=STUDNT05 
DATABASE DBD=DI21PART 

TRANSACT CODE=TRANS05,PRTY=(2,6,3),PROCLIM=(5,lO) 
LINEGRP DDNAME=DD2740S 

LINE FEAT=POLL,ADDR=032 
TERMINAL ADDR=E2 

NAME L2740S2 
LINE FEAT=POLL,ADOR=033 

DFSCTBMT TERMINAL ADDR=E2 
NAME MASTER 
NAME .L2740S 1 

MASTTERM MASTER 
LINE FEAT=POLL,ADDR=034 

TERMINAL ADDR=E2 
NAME L2740SMl 

LINEGRP DDNAME=DD2740A,FEAT=(TRANSCTL,SWITCHED),UNITYPE=2740 
LINE FEAT=AUTOANS,ADDR=035 

TERMINAL ADDR=E2 
NAME INQUIRYI 

POOL FEAT=AUTOCALL,ZONE=l 
SUBPOOL TELNO=2774211 

NAME LTERMI 
NAME LTERM2 
NAME LTERM3 

PROCLIB PDS=CLA.PROCLIB 
PGMLIB PDS=CLA.PGMLIB 
PSBLIB PDS=CLA.PSBLIB 
DBDLIB PDS=CLA.DBDLIB 
MACLIB PDS=ICS.MACLIB,UNIT=2314,VDLNO=IMSLIB 
RESLIB PDS=CLA.LOAD,UNIT=2311,VOLNO=CLASSl 
MSGQUEUE REUSE=(YES,150),QCRIN=(INQCR,CLA.INQCR,2311,CLASS), 

QCROUT=(OUTQCR,CLA.OUTQCR,2311,CLASS) , , 
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MSGOUT=(OUTMSG,CLA.OUTMSG,2311,CLASS), 
MSGIN=(INMSG,CLA.INMSG,2311,ClASS) 

SPACE 2 
IMSGEN UTlSDS=TEMPSET,ASMPRT=ON,lEPRT=(XREF,LIST) 

END 
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PART NUMBERS IN DATA BASE 

~\ 
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02AN960C10 023012460-001 02921125-009 

02CK05CW181K 023013548-002 02922294-002 

02CSR13G104KL 0256134-016 02922399-001 

02JANIN976B 0260003-118· 02925363-136 

02MS16995-28 02652540-002 029 25380-101 

02N51P3003 02652799 02930331-102 

02RC07GF273J 028663-102 02930331-123 

02106B1293P 0268663-104 02930333-001 

02250236-001 0269857-635 02945325-086 

02250239 027060654POOI 02950060-006 

02250241-001 027438995P002 02954017-001 

0225079 027454949P001 02958007-180 
0 02250796 027618032P101 02960528-067 

02250891 027618289P049 02968534-001 

02252252-003 027630843P513 02974810-010 

023003802 027736847P001 02975105-001 

023003806 02803008035 
023007228 0282125-056 
023008027 0282124-640 
023008838 0282125-869 
023009228 0284353-456 
023009270 0290-3033334 
023009280 0290-3033665 
023013405-002 02905537 -384" 

0 023013412 02906028-040 
023012419-001 02907021-782 
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