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Memorandum to: Recipients of IBM 1130 COMMERCIAL SUBROUTINE 
PACKAGE, 1130-SE-25X 

Subject: Version 3, Modification Levell 

The subject program is being forwarded to you with this memorandum. 

Basic program material consists of: 

Application Directory (attached) 
Program Reference Manual (H20-0241-3), TNL N20-1888 
Card deck consisting of object programs and sample problems. 
Refer to Card Deck Key in Application Directory for further 
description. 

Optional program material: 

Source statements and sample problems on one 9 track Distribution 
Tape Reel (DTR) (800 or 1600 bpi, as requested). 
Refer to the Tape Key in the Application Directory for further 
description. 

Any discrepancy between the material received and material ordered, or any 
errors in reproduction, should be. reported to the Manager of the Program 
Library providing your programming systems. 

Enclosures 

Revised NO\78fBER 1968 
Version 3 Modification Level I 



ll30 COMMERCIAL SUBROUTINE PACKAGE 

(ll30-SE-25X) Version 3 

APPLICA TION DIRECTORY 

This directory contains information concerning all available 
material associated with the subject application. Its objective 
is to enable the recipient to understand what he has received, 
where to locate specific items, and what to do with them. 
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DOCUMENTATION DIRECTORY 

Application Description (H20-0520). This manual contains sufficient information 
to enable the reader to determine whether the application would be useful to him. 
Contents include subroutine specifications and machine configurations. 

Program Reference Manual (H20-0241-3), TNL N20-1888. This manual enables 
the reader to understand and implement the component parts of the application. 
A detailed description of the logical operation of the computer programs asso­
ciated with the subject is also presented. The manual is a combined user's, 
operator's and systems manual. Contents include: 

Detailed Description of Each Subroutine 
Sample Problems 
Flowcharts 
Listings 

REFERENCE MATERIAL 

IBM 1130 Computing System Functional Characteristics (A26-5881 ). This manual 
describes the IBM 1130 Computing System in detail, at the machine language 
level. 

IBM 1130 Assembler Language (C26-5927). This publication is intended for 
programmers who have a basic knowledge of the IBM 1130 Computing System. 
It describes the IBM 1130 Assembler language in detail, and includes a full 
description of each type of Assembler statement. 

IBM 1130 Subroutine Library (C26-5929). This bulletin contains a description 
of each of the IBM-supplied subroutines for conversion, input/output and 
internal manipulation. 

IBM 1130/1800 Basic FORTRAN IV Language (C26-3715). This manual contains 
the information describing FORTRAN as implemented on the IBM 1130. It is 
necessary to understand the information in this manual in order to use the 1130 
Commercial Subroutine Package. 

DECK KEY -- BASIC MACHINE-READABLE (OBJECT DECKS) 

(NOTES: The underlined name is the name under which the routine has been 
stored. Columns 73-75 contain CSP. ) 

1. 

Revised NOVEMBER 1968 
Version 3 Modification Levell 



Number of Columns 
Description Cards 76-80 

1. / /JOB card 1 00000 
2. / / DUP card 1 00010 
3. >!'DELETE cards for previous version CSP 24 00020-00250 
4. *STORE card for ADD/ SUB 1 00260 
5. ADD/SUB object deck 9 00270-00350 
6. ~:'STORE card for AIA3/A3A1 1 00360 
7. AIA3/ A3Al object deck 6 00370-00420 
8. )',<STORE card for AIDEC 1 00430 
9. AIDEC object deck 4 00440-00470 

10. *STORE card for CARRY 1 00480 
11. CARR Y object deck 4 00490-00520 
12. '~STORE card for DECAl 1 00530 
13. DECAl object deck 4 00540-00570 
14. ':'STORE card for DIY 1 00580 
15. DIY object deck 8 00590-00660 
16 •• ':'STORE card for DPACK/DUNPK 1 00670 
17. DPACK/DUNPK object deck 5 00680-00720 
18. ':'STORE card for EDIT 1 00730 
19. EDIT object deck 7 00740-00800 
20. *STORE card for FILL 1 00810 
21. FILL object deck 3 00820-00840 
22. ':'STORE card for GET 1 00850 
a3. GET object deck 6 00860-00910 
24. >!'STORE card for ICOMP 1 00920 
25. ICOMP object deck 5 00930-00970 
26. ':'STORE card for IOND 1 00980 
27. IOND object deck 3 00990-01010 
28. '~STORE card for MOVE 1 01020 
29. MOVE object deck 3 01030-01050 
30. '::STORE card for MPY 1 01060 
31. MPY object deck 6 01070-01120 
32. >!<STORE card for NCOMP 1 01130 
33. NCOMP object deck 3 01140-01160 
34. )~STORE card for NSIGN 1 01170 
35. NSIGN object deck 3 01180-01200 
36. ':'STORE card for NZONE 1 01210 
37. NZONE object deck 4 01220-01250 
38. )',<STORE card for PACK/UNPAC 1 01260 
39. PACK/UNPAC object deck 4 01270-01300 
40. *STORE card for PRINT/SKIP 1 01310 
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4l. PRINT/SKIP object deck 5 01320-01360 
42. *STORE card for PUT 1 01370 
43. PUT obj ect deck 5 01380-01420 
44. *STORE card for P1403/S1403 1 01430 
45. P140~/S1403 object deck 5 01440-01480 
46. *STORE card for P1442 1 01490 
47. P1442 object deck 5 01500-01540 
48. *STORE card for READ/PUNCH 1 01550 
49. READ/PUNCH object deck 5 01560-01600 
50. *STORE card for R2501 1 01610 
51. R2501 object deck 5 01620-01660 
52. *STORE card for STACK 1 01670 
53. STACK object deck 3 01680-01700 
54. *STORE card for TYPER/KEYBD 1 01710 
55. TYPER/KEYBD obj ect deck 5 01720-01760 
56. *STORE card for WHOLE 1 01770 
57. WHOLE object deck 3 01780-01800 
58. *STORE card for ARGS 1 01810 
59. ARGS object deck 5 01820-01860 
60. Sample Problem 1 FOR card 1 25940 
61. Sample Problem 1 FORTRAN source deck 106 25950-27000 
62. Sample Problem 1 EXECUTE card 1 27010 
63. Sample Problem 1 data 198 27020-28990 
64. Sample Problem 2 FOR card 1 29000 
65. Sample Problem 2 FORTRAN source deck 156 29010-30560 
66. Sample Problem 2 EXECUTE card 1 30570 
'67. Sample Problem 2 data 93 30580-31500 
68. Sample Problem 3 JOB and FOR cards 2 31510-31520 
69. Sample Problem 3 FORTRAN source deck 55 31530-32070 
70. Sample Problem 3 EXECUTE card 1 32080 
71. Sample Problem 3 data 20 32090-32280 

TOTAL 822 cards 
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DECK KEY -- OPTIONAL MACHINE-READABLE MATERIAL (SOURCE DECKS) 

(NOTES: The underlined name is the name under which the routine is stored. Columns 
73 - 75 contain CSP. The material is supplied in the form of card images on one reel 
of tape.) 

Description 

1. / /JOB Card 
2. ADD/SUB routine ALP source deck 
3. Disk utility for storing ADD/SUB 
4. A lA3/ A3A 1 routine ALP source deck 
5.. Disk utility for storing AlA3/A3Al 
6. AlDEC routine ALP source deck 
7. Disk utility for storing A lDEC 
8. CARRY routine A LP source deck 
9. Disk utility for storing CARRY 

10. DECAl routine ALP source deck 
11. Disk utility for storing DECA 1 
12. DIV routine ALP source deck 
13. Diskutility for storing DIV 
14. DPACK/DUNPK ALP source deck 
15. Disk utility for storing DPACK/DUNPK 
16. EDIT routine ALP source deck 
17. Disk utility for storing EDIT 
18. FILL routine ALP source deck 
HI. .Disk utility for storing FILL 
20. GET routine ALP source deck 
21. Disk utility for storing GET 
22. ICOMP routine ALP source deck 
23. Disk utility for storing ICOMP 
24. IOND routine ALP source deck 
25. Disk utility for storing IOND 
26. MOVE routine ALP source deck 
27. Disk utility for storing MOVE 
28. MPY routine ALP source deck 
29. Disk utility for storing MPY 
30. NCOMP routine ALP source deck 
31. Disk utility for storing NCOMP 
32. NSIGN routine ALP source deck 
33. Disk utility for storing NSIGN 
34. NZONE routine ALP source deck 
35. Disk utility for storing NZONE 
36. PRINT/SKIP routine ALP source deck 
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Number of 
Cards 

1 
180 

2 
140 

2 
83 

2 
76 

2 
85 

2 
243 

2 
99 

2 
217 

2 
37 

2 
105 

2 
129 

2 
13 

2 
45 

2 
167 

2 
49 

2 
49 

2 
83 

2 
66 

Columns 
76 - 80 

00010 
00020-01810 
00182-00183 
01840-03230 
03240-03250 
03260-04080 
04090-04100 
04110-04860 
04870-04880 
04890-05730 
05740-05750 
05760-08180 
08190-08200 
08210-09190 
09200-09210 
09220-11380 
11390-11400 
11410-11770 
11780-11790 
11800-12840 
12850-12860 

.12870-14150 
14160-14170 
14180-14300 
14310-14320 
14330-14770 
14780-14790 
14800-16460 
16470-16480 
16490-16970 
16980-16990 
17000-17480 
17490-17500 
17510-18330 
18340-18350 
18360-19010 



37. Disk utility for storing PRINT/SKIP 2 19020-19030 
38. PUT routine A LP source deck 109 19040-20120 
39. Disk utility for storing PUT 2 20130-20140 
40. P1403/S1403 routine ALP source deck 74 20150-20880 
4l. Disk utility for storing P1403/S1403 2 20890-20900 
42. P1442 routine ALP source deck 53 20910-21430 
43. Disk utility for storing P1442 2 21440-21450 
44. READ/PUNCH routine ALP source deck 83 21460-22280 
45. Disk utility for storing READ/PUNCH 2 22290-22300 
46. R2501 routine ALP source deck 61 22310-22910 
47. Disk utility for storingR2501 2 22920-22930 
48. STACK routine ALP source deck 16 22940-23090 
49. Disk utility for storing STACK 2 23100-23110 
50. TYPER/KEYBD routine ALP source deck 81 23120'""23920· 
5l. Disk utility for storing TYPER/KEYBD 2 23930-23940 
52. PACK/UNPAC routine ALP source deck 66 23950-24600 
53. Disk utility for storing PACK/UNPAC 2 24610-24620 
54. WHOLE routine ALP source deck 38 24630-25000 
55. Disk utility for storing WHOLE 2 25010-25020 
56. ARGS routine ALP source deck 89 25030-25910 
57. Disk utility for storing ARGS 2 25920-25930 
58. Sample Problem 1 FOR card 1 25940 
59. Sample Problem 1 FORTRAN source deck 106 25950-27000 
60. Sample Problem 1 EXECUTE card 1 27010 
61. Sample Problem 1 data 198 27020-28990 
62. Sample Problem 2 FOR card 1 29000 
63. Sample Problem 2 FORTRAN source card 156 29010-30560 
64. Sample Problem 2 EXECUTE card 1 30570 
65. Sample Problem 2 data 93 30580-31500 
66. Sample Problem 3 JOB and FOR cards 2 31510-31520 
67. Sample Problem 3 FORTRAN source deck 55 31530-32070 
68. Sample Problem 3 EXECUTE card 1 32080 
69. Sample Problem 3 data 20 32090-32280 

TOTAL 3228 cards 

Note: This source tape is available on one Distribution Tape Reel (DTR), 9-track 
@ 800 or 1600 bpi. See page 7 for tape key. 
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PRE PARA TORY SYSTEMS PROCEDURES 

This section includes information on how to use this package. The package is available 
in two forms: 

• Basic machine-readable form. This consists of object decks that can be stored on 
the disk using the Monitor Disk Utility Program. 

.. Optional program material. This consists of the source statements, placed on a 
reel of magnetic tape in card image format. This material is for those users 
with card systems (no disk) and for those users who want the source cards so 
that they may modify the CSP routines. 

Note that the Program Reference Manual (H20-0241) contains listings of the source 
statements. Users who need only a few of the routines in source format may prefer 
to prepare the cards themselves rather than choose the magnetic tape option. 

BASIC MACHINE-READABLE OBJECT DECKS 

This deck of 822 cards is ready to be run as one JOB. It will delete 24 subroutines of 
Version 2 (if they are on the disk), store the 28 new subroutines in the User Area, and 
then execute three sample problems. 

Operating instructions are as follows: 

1. Mount and make ready the disk cartridge on which the routines are to be stored. 

2. Place a cold start card in front of the 822-card library deck. (Use the proper cold 
start card, as applicable-- that for Version 1 or for Version 2 of the Monitor.) 

3. Ready the card reader and any other I/O devices to be used. 

4. Set the console switches to reflect which I/O devices you want the sample problem 
to use (Figure 1). 

5. Press IMMEDIATE STOP, RESET, and LOAD on the console. This will start the 
loading and execution process. 

6. Each of the three sample problems ends on a numbered STOP statement (see 
Figure 2). These STOPs indicate successful completion; press START to 
continue. 

NOTE: Sample problem 2 will not execute if Version 1 of the Monitor is in use. 

'6 



OPTIONAL PROGRAM MATERIAL 

The optional program material package consists of 3228 source card images on one 
Distribution Tape Reel (DTR), 9-track @l 800 or 1600 bpi. 

Tape Key 

1. Tapemark 
2. CSP source decks and sample problems, blocked 20 records per block, 80 

characters per record. 
3. Tapemark 

To punch the source cards, use program 360P-UT-053. The Utility Modifier Statement 
card should read as follows: 

/ /UTC, TR, FF, A=(80,1600), B=(80,80), IU,Ol 

To list, use program 360P-UT-052. The Utility Modifier Statement card should read 
as follows: 

/ /UTP, TL, FF, A=(80,1600), B=(132), IR, 01 

For additional parameters for an individual user, see IBM manuals IBM System/360 
Basic Programming Support Specifications, Card and Tape Utility Programs (C24-5026) 
and IBM System/360 BPS Operating Guide (C24-5027-1) . 

. With The 1130 Disk Monitor System 

The deck of 3328 cards is ready to be run as one JOB. It will assemble the 28 subroutines 
of Version 3, store them on the disk in the User Area, and then execute three sample 
problems. If a previous version of the Commercial Subroutines is present on the disk 
cartridge, the old routines must be deleted before attempting to store the new ones. 

Operating instructions are as follows: 

1. Mount and make ready the disk cartridge on which the routines are to be stored. 

2. Place a cold start card in front of the 3228-card source deck. (Use the proper 
cold start card, as applicable - that for Version 1 or for Version 2 of the Monitor.) 

3. Ready the card reader and any other I/O devices to be used. 

4. Set the console switches to reflect which I/O devices you want the sample problems 
to use (Figure 1). 

7. 



5. Press IMMEDIATE STOP, RESET, and LOAD on the console. This will start the 
load~ng and execution process. 

6. Each of the three sample problems ends on a numbered STOP statement (see 
Figure 2). These STOPs indicate successful completion; press START to continue. 

Note: Sample problem 2 will not execute if Version 1 of the Monitor is in use. 

Without The 1130 Disk Monitor System 

With an 1130 card system (no disk) the subroutines may be assembled with the card 
Assembler: 

1. Separate the 3228-card deck into 28 assembler source (subroutine) decks and 3 
FORTRAN source (test problem) decks. Label each deck. 

2. Remove all cards with / / in columns 1 and 2. 

3. Remove all *STORE cards. 

4. The subroutines may now be assembled. Place a subroutine source deck in the 
card reader behind the Core Image Loader and the Assembler decks. 

5. Press IMMEDIATE STOP and RESET on the console. 

6. Ready all I/O devices . 

. 7. Press PROGRAM LOAD on the console. 

8. Press reader START to process the last two cards. 

9. Remove the source deck from stacker 2 and place it in the read hopper again. 

10. Press START in the reader. Pass 2 now begins. 

11. Press START on the reader to process the last two cards. The "list deck" so 
obtained may now be processed by the compressor program for later use. 

12. After each subroutine is compressed, it may be placed in the Card Subroutine 
library. 

8 



The three sample problems may be compiled and executed in accordance with the 
standard FORTRAN procedures. 

Input Output Switches 
Device Device 0 1 2 

1442 console printer down down down 

1442 1132 up down down 

1442 1403 up up down 

2501 console printer down down up 

2501 1132 up down up 

2501 1403 up up up 

Figure 1. Console switch settings for sample problems 

Sample STOP 
Problem codes 

1 1111 

2 0111 

3 3333 

Figure 2. Stop codes displayed in accumulator by sample problems 
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REQUIRED PROGRAMMING SYSTEMS 

IBM 1130 FORTRAN - 1130-FO-001 
IBM 1130 Assembler - 1130-SP-001 
IBM 1130 Subroutine Library - 1130-LM-001 
IBM 1130 Utility Routines - 1130-UT-001 

or 
IBM 1130 Monitor System - 1130-0S-005 

or 
IBM 1130 Monitor System, Version 2 - 1130-0S-005 

MINIMUM MACHINE CONFIGURATION 

For execution: Any 8K 1130 System, with card reader 
For assembly: Any 4K 1130 System, with card reader 

MAINTENANCE PROCEDURES 

This program will be maintained through the use of serially numbered modification levels 
Any unmodified system is considered to be modification level o. Each subsequent modi­
fication raises the modification level by 1. The initial availability of this program is 
version 1 modification level O. Should the nature or number of changes become large, 
a new version will be distributed. Each major revision raises the version number by 1: 
modification levels to a new version begin at 1. 

Modification letters will be mailed to all previous recipients of the program. All modi­
. Hcat.ion letters will be supplied with the program. The change or alter cards will be 

included in the deck to reflect the latest changes. 

An Authorized Programming Analysis Report (APAR) should be submitted through your 
local IBM system engineer to report any difficulties encountered in the use of this system. 
The APAR should be addressed to APAR Processing, IBM Application Programming 
Standards, 112 East Post Road, White Plains, New York. 

I 
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- ---- - ---- ---=====-= -:- = Application Program 

1130 Commercial Subroutine Package 

(1130-SE-25XL Version 3" Modification 1 

Program Reference Manual 

The IBM 1130 Commercial Subroutine Package is for IBM 
1130 users with a knowledge of FORTRAN. The package is 
not intended to make FORTRAN a complete commercial 
language, but to supply commercial capability to users of 
IBM 1130 FORTRAN. 

This manual is a combined user's, operator's, and system 
manual. 

H20-024l-3 



Form H20-0241-3 
Front Cover revised 10/11/68 
By TNL N20-1888 

Fourth Edition 

This edition, H20-0241-3, is a major revision obsoleting H20-0241-2. 

A form is provided at the back of this publication for reader's comments. 
If the form has been removed, comments may be addressed to IBM Corporation, 
Technical Publications Department, 112 East Post Road, White Plains, N.Y. 10601. 

© Copyright International Business Machines Corporation 1966, 1967, 1968 
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INTRODUCTION 

The 1130 Commercial Subroutine Package has been written to facilitate the use of 
FORTRAN in basic commercial programming. Included in the package are the following 
items: 

• The GET routine, which allows the programmer to decode input records after they 
have been read. This eliminates the common FORTRAN-associated problem that 
occurs when input cards enter the system in an un1mown sequence. Input records 
that vary in this way may be read with the A1 format and converted to real numbers 
(using GET) after the program has determined which type record was just read. 

• An editing routine, EDIT, for the preparation of output in special formats. With 
EDIT it is possible to insert commas, supply leading blanks, float dollar signs, 
display a CR symbol after negative numbers, etc. EDIT is especially useful in the 
preparation of invoices, checks, and other commercial documents. 

• Code conversion routines for data manipulation and more efficient data packing: 

GET A1 format to Real 
PUT Real to A1 fonnat 
PAc® A1 to A2 format 
UNPAC A2 to A1 format 
A1A3 A1 to A3 format 
A3A1 AS to A1 format 
DPACK D1 to D4 format 
DUNPK D4 to D1 format 
A1DEC A1 to decimal format 
DECAl Decimal to A1 format 

• A variable-length decimal arithmetic package. In this system, all arithmetic is done 
with integer or decimal numbers, with field lengths chosen by the user. This subset 
of the Commercial Subroutine Package includes routines for variable-length decimal 
add (ADD), subtract (SUB), multiply (MPY), divide (DIV), compare (lCOMP), and 
sign test (NSIGN). 

Use of this system eliminates two of the arithmetic problems associated with 
FORTRAN: the accuracy problem (the inexact representation of fractions) and the 
magnitude problem (extended precision values limited to nine digits, etc.). 

• Subroutines for improved speed and control of I/O devices. By taking advantage of 
the 1130's cycle-stealing capability, the overlapped I/O routines can substantially 
speed the throughput rates of many jobs. Subroutines are supplied for the 

IBM 1442 Card Read Punch 
IBM 1442-5 Card Punch 
IBM 2501 Card Reader 
IBM 1132 Printer 
IBM 1403 Printer 
Console Keyboard 
Console Typewriter 
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In addition to input/output, subroutines are supplied for control of the 1132 and 1403 
carriage and the 1442 stacker select mechanism. 

• Several utility routines for common tasks: 

NCOMP 
MOVE 
FILL 
WHOLE 
NZONE 

for comparing two variable-length alphameric (AI) fields 
for moving data from one area to another 
to fill an area with a specified value 
to truncate the fractional portion of a real number 
for testing and modifying zone punches 
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USE OF THE COMMERCIAL SUBROUTINE PACKAGE 

CSP is modular in design -- the user may use whichever routines he needs and ignore the 
others. 

The routines may be assembled on any 4K card 1130 system, but an 8K system will prob­
ably be required for any extensive usage. The desired subroutines may be inserted in the 
FORTRAN execute deck (card systems) or stored in the Subroutine Library on the disk 
cartridge. In addition, some of the CSP routines use certain parts of the IBM 1130 Sub­
routine Library. (See "Core Allocation" in the Appendix.) 

All of the routines are written in the 1130 Assembler Language. 

The control statement 

*ONE WORD INTEGERS 

must be used in programs that call any of the Commercial subroutines. 

The control statement 

*EXTENDED PRECISION 

must be used in any program that calls the GET or PUT subprograms. The other CSP 
routines are independent of the real number precision. 

In general, CSP will operate under either Version 1 or Version 2 of the 1130 Disk Monitor 
System. The exceptions are P1403, S1403, P1442, and R2501, which use subroutines 
supplied only with Version 2 (see the detailed descriptions for more particulars). 

The use of the overlapped I/o portion of CSP is an "either/or" proposition. For nondisk 
I/o, the programmer must choose either the CSP overlapped routines or the standard 
FORTRAN routines. The two systems cannot be intermixed within the same program .. 
Note the emphasis on nondisk. This exclusion does not apply to disk 1/0, which may 
be used regardless which of the two systems is selected. 

Use of the overlapped 1/0 routines also excludes the employment of the TRACE feature 
of FORTRAN, since it used portions of the FORTRAN package for output. 

-3-



MACHINE REQUIREMENTS 

For execution, an 8K 1130 system, with any card reader, is necessary. In addition, the 
following I/o devices are supported: 

1442 Card Read Punch, Model 6 or 7 
1442 Card Punch, Model 5 
2501 Card Reader, Model Al or A2 
1403 Printer, Model 6 or 7 
1132 Printer 
Console Keyboard 
Console Typewriter 

Other I/O devices may he utilized through standard FORTRAN. 

For assembly, any 1130 card system is sufficient. The subroutines may be card- or 
disk-resident. 
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SPECIAL CONSIDERATIONS - ARITHMETIC 

Real arithmetic. When using CSP, remember that the standard FORTRAN limitations 
apply to all real numbers. 

Extended precision numbers should not exceed :I: 1,000,000,000. (or 9 digits). 

Fractions must be avoided if exact results are desired. All critical arithmetic should be 
done with whole numbers. For example, the extension 

40.75 hours x $2.225 per hour 

should be carried out as 

4075. hundredths of hours x 2225. mills per hour 

If this is not done, precision errors may appear in the results. 

Decimal arithmetic. If the nine-digit or fractional limitations of FORTRAN prove burden­
some, the Decimal Arithmetic package may be used. In this system, all arithmetic is 
done with whole numl;>ers (no fractions), and the number of digits in each variable is 
chosen by the user. 

A number in decimal format may be as long as desired; there is no practical limit to 
field length. 
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SPECIAL CONSIDERATIONS - INPUT/OUTPUT 

FORTRAN FORMAT I/O 

In general, CSP works with arrays in Al fonnat -- one alphameric character per word. 
For those routines that operate on other fonnats, conversion routines are supplied to 
ease the translation between Al and the other format. 

In this area, however, one complication may occur: the use of zone punches. In many 
commercial applications, it is customary to X-punch the units position of a credit or neg­
ative field. Because the 11-0 Hollerith combination is not recognized by the conversion 
routines used with FORTRAN READs, it is necessary, when keypunching, to omit the 0-
punch when an 11-punch is present in the same column. This is not a problem with 1130-
produced cards that later serve as input to subsequent runs. No control X-punches, in 
any positions, will be recognized when the underpunched digit is a zero. "Not recognized" 
means that the character position is replaced with a blank. This is the case for both input 
and output when standard FORTRAN READs and WRITE s are used. 

A 12-punch is not recognized by the conversion routines with FORTRAN when the under­
punched digit is a zero. Therefore, a plus zero (12-0 Hollerith) will be exPressed as 
only a O-punch. For this reason, plus fields should be left unzoned rather than 12-punched 
in the units position. 

When the input routines supplied with this package are used, this problem does not exist. 
All zone punches are recognized and are treated properly. 

CSP OVERLAPPED I/O 

The CSP overlapped I/O routines have been provided to take advantage of the cycle­
stealing capability of the 1130. Because many allow processing to be resumed before the 
I/O is finished, their use will increase the throughput rates of many programs. 

The table below summarizes the overlap capabilities of the routines: 

This device is overlapped with this function 

Card reader (1442 or 2501) Conversion from card code to Al fonnat 

Card punch nothing (not overlapped) 

Console keyboard nothing (not overlapped) 

Console printer anything but the console keyboard 

Printer (1132 or 1403) anything 

The CSP I/O routines also permit the reading and punching of the 11-0 and 12-0 punches, 
both of which must be avoided with standard FORTRAN I/O. 
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The use of the overlapped I/O portion of CSP is an "either/or" proposition. For nondisk 
I/O, the programmer must choose either the CSP overlapped routines or the standard 
FORTRAN routines. The two systems cannot be intermixed within the same program. 
Note the emphasis on nondisk. This exclusion does not apply to disk I/o, which may be 
used regardless which of the two systems is selected. 

Use of the overlapped I/O routines also excludes the employment of the TRACE feature 
of FORTRAN, since it uses portions of the FORTRAN package for output. 

The following routines are included in the CSP I/o group: 

OlEllD 
-RE-kr>- PRINT TYPER 
PUNCH SKIP KEYED 
R25()-l:" P-14OS STACK 
PI442 8-1403 

If any of these routines are used, standard FORTRAN READ and WRITE commands may 
not appear in the same program. 

When using Version 1 of the 1130 Disk Monitor System, the programmer must place the 
statement 

CALL IOND 

before any STOP or PAUSE statement. This will ensure that all pending I/O interrupts 
have been serviced before the CPU stops or pauses. IOND should not be called if Version 
2 of the MonitOr is in use. 

P1403, S1403, P1442, and R2501 use parts of the subroutine library supplied with Version 
2 of the 1130 Disk Monitor System. If they are to be used with a Version 1 MOnitor, the 
Version 2 subroutines must be loaded onto the Version 1 disk. See the detailed descrip­
tions of P1403, S1403, PI442, and R2501 for more particulars. 

DATA FORMATS USED 

Although most of the CSP routines are oriented toward use of the Al format, several new 
formats have been introduced. In addition, several of the standard formats must be con­
sidered in a different light. 

Al FORMAT 

Al format consists of one character per IS-bit word, left-justified: 

character blank 

bits 0 78 15 
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The right-hand eight bits should always contain the blank: character, which is tiL" 000 in 
binary. This blank: will always be inserted by the CSP routines and the standard FORTRAN 
Al format. 

The sign of an Al field is assumed to be carried as an 11- or 12-punch over the rightmost 
character. An ll-punch is taken to signify a negative field; a 12-punch (or no-zone punch) 
signifies a positive field. 

A2 FORMAT 

A2 format consists of two characters per word: 

character character 

bits 0 78 15 

A3 FORMAT 

Although A3 format exists in standard FORTRAN terminology,. its use in this manual has 
a different connotation. Here, A3 format means that one word contains three characters. 

This can be done only by using a unique coding scheme. The user supplies a table of 40 
characters. Then, the AlA3 and A3Al subroutines may be used to translate from Al to 
A3 format and vice versa. 

The A3 format cannot be pictured graphically, since the three characters are combined 
as a single integer or binary number. 

The A3 format permits highly efficient packing of alphabetic data and may be used to save 
considerable space on the disk. 

Note, however, that only 40 characters may be used. This may not be enough for some 
applications. For example, if the characters chosen were A through Z, 0 through 9, the 
blank, comma, period, and dash, 40 would probably be ample for a name and address 
file. It would not be sufficient for a product description file that also required slashes, 
dollar signs, etc. 

Dl FORMAT 

Dl format consists of one digit per word, right-justified. Because the decimal arithmetic 
routines operate on data in this format, Dl format is also called decimal format. 

Dl format is as follows: 

00000000 0000 digit 

bits 0 7 8 15 
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A decimal field is stored in an array in Dl format. The sign of the field will be carried 
with the rightmost digit. For example, the six-digit field 001968 could be placed in the 
12th through 17th position in the NUMBR array: 

NUMBR (12) = 0 
NUMBR (13) = 0 
NUMBR (14) = 1 
NUMBR (15) = 9 
NUMBR (16) = 6 
NUMBR (17) = 8 

The same field, if it were negative, would be written as 001968, and the sign would be 
reflected in the rightmost digit: 

NUMBR (12) = 0 
NUMBR (13) = 0 
NUMBR (14) = 1 
NUMBR (15) = 9 
NUMBR(16) = 6 
NUMBR (17)= -9 

Note that NUMBR (17) is -9 rather than -8; this must be done because the 1130 cannot 
represent a negative zero. The following scheme is used with negative numbers~ 

If the sign of the· field is 
negative and the rightmost 
digit is a 

o 
1 
2 
3 
4 
5 
6 
7 
8 
9 

The rightmost D1 digit 
will be carried as a 

-1 

-2 
-3 
-4 
-5 
-6 
-7 
-8 
-9 
-10 

Usually, this need not concern the programmer, since the A1DEC and DECAl routines 
will automatically implement the special coding of negative fields. Setting up negative 
constants, though, must be handled properly by the programmer. 
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D4 FORMAT 

D4 format consists in general of four decimal digits per word, with each digit occupying 
four bits of the word. However, since the sign digit (the rightmost one) carries the sign, 

it is handled separately, and is placed by itself in the last word of the D4 field. This is 
best illustrated by showing several examples: 

The five-digit 
number 
+12345 

The six-digit 
number 
+ 123456 

The seven-digit 
number 
+ 1234567 

first word second word 

1 2 3 4 +5 

0001 0010 0011 0100 0000 0000 0000 0101 

first word second word 

1 2 3 4 5 F F F 

0001 0010 0011 0100 0101 1111 1111 1111 

first word second word 

1 2 3 4 5 6 F F 

0001 0010 0011 0100 0101 0110 1111 1111 

third word 

+6 

0000 0000 0000 0110 

third word 

+7 

0000 0000 0000 0111 

The filler consists of four 1 bits, the hexadecimal F. A more detailed description of D4 
format may be found with the description of the DPACK routine. 
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FORMAT REQUIREMENTS 

The requirements for each subroutine are as follows: 

Format of Format of Format of Format of 
Data before Data after Data before Data after 

Subroutine Processing Processing Subroutine Processing Processing 

ADD Dl format Dl format NSIGN Dl format Integer 
variable 

AlA3 Al format A3 format 
NZONE Al format Integer 

AlDEC Al format Dl format variable 
~) " 1 ~ 

,. t'/"' • 

A3Al A3 format Al format . -Jl.AGK Al format A2 format 

CARRY Dl format Dl format PRINT Al format Al format 

DECAl Dl format Al format PUNCH Al format Al format 

D1V Dl format Dl format PUT Real variable Al format 
(extended 

DPACK Dl format D4 format precision) 

DUNPK D4 format Dl format -P-1403-- -A-l-format .. ·Al format 

EDIT Al format Al format Pl442 Al format Al format 

(!/:?P/i !.1 
FILL Any integer Same as -RE-AD Al format Al format 

(AI, A2, Dl, FILL 
etc. ) character B2501-- -AI··format •.• ..".<- ._', Al format 

GET Al format Real variable SKIP Decimal None 
(extended constant 
precision) 

STACK None None 
!COMP Dl format Greater than, 

equal to, or SUB Dl format Dl format 
less than zero 

IOND None None S1403 Decimal None 
constant 

KEYBD Al format Al format 

MOVE Any integer Same as TYPER Al format Al format 
(AI, A2, Dl, before 
etc. ) MOVE 

UNPAC A2 format Al format 
MPY Dl format Dl format 

NCOMP Al format Greater than, WHOLE Real variable Real variable 
equal to, or (any (any 
less than zero precision) precision) 

-11-



ADD DETAILED DESCRIPTIONS 
A1A3 
A1DEC 
A3Al 
CARRY 
DECAl 
DIY 
DPACK 
DUNPK 
EDIT 
TILL 
GET 
ICOMP 
IOND 
KEYBD 
MOVE 
MPY 
NCOMP 
NSIGN 
NZONE 
PACK 
PRINT 
PUNCH 
PUT 
P1403 
P1442 
READ 
R250l 
SKIP 
STACK 
SUB 
S1403 
TYPER 
UNPAC 
WHOLE 

This section gives the general format and a description of each routine. Each description 
contains format, function, parameter description, detailed description, example, errors, 
and remarks. The function describes the capabilities of the routine. The parameter 
description explains in detail how the parameters, variables, and constants should be set 
up. The detailed description tells exactly what the subroutine does and how it should be 
used. Examples are given as an aid to the programmer. Certain specification and input 
errors may occur when using the package, and these are explained. The remarks section 
describes some peculiarities of the routine. Further information may be obtained from 
the flowcharts and listings. 
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ADD 

Format: CALL ADD(JCARD, J, JLAST, KCARD, K, KLAST, NER) 

Function: Sums two arbitrary-length decimal data fields, placing the result in the 
second data field. 

Parameter description: 

JCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This is the array which is added, the addend. The data must 
be stored in JCARD in decimal format, one digit per word. 

J - An integer constant, an integer expression, or an integer variable. This 
is the position of the first digit to be added (the left-hand end of a field). 

JLAST - An integer constant, an integer expression, or an integer variable, 
greater than or equal to J. This is the position of the last digit to be 
added (the right-hand end of a field). 

KCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This is the augend, the array which is added to. It will con­
tain the result in decimal format, one digit per word. 

K - An integer constant, an integer expression, or an integer variable. This 
is the position of the first digit of KCARD (the left-hand end of a field). 

KLAST - An integer constant, an integer expression, or an integer variable, 
greater than or equal to K. This is the position of the last character of 
KCARD (the right-hand end of a field). 

NER - An integer variable. Upon completion of the subroutine, this variable 
indicates whether arithmetic overflow occurred. 

Detailed description: The corresponding digits, by place value, of JCARD and KCARD, 
are summed and placed back in KCARD. This operation is from left to right, with both 
fields being right-adjusted. Next, all carries are set in order. If overflow occurred, 
it is indicated by NER being equal to KLAST. NER must be initialized and reset by the 
user. More detailed information may be found in the ADD flowchart and listing. 
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A1A3 

A1DEC 
A3A1 

CARRY 
DECAl 

DIV 
DPACK 
DUNPK 

EDIT 
FILL 
GET 

ICOMP 
IOND 

KEYBD 
MOVE 

MPY 
NCOMP 

NSIGN 
NZONE 

PACK 
PRINT 

PUNCH 
PUT 

P1403 
P1442 
READ 
R2501 

SKIP 
STACK 

SUB 
S1403 

TYPER 
UNPAC 
WHOLE 



Example: DIMENSION IGRND(12), ITEM(6) 

N=O 

CALL ADD(lTEM, 1, 6,IGRND, 1, 12,N) 

Before: 

IGRND 

rTfi6r ITEM r~r 

Position 1 5 10 Position 1 5 

N=O 

After: 

IGRND ITEM is unchanged. 

Position 1 5 10 

N=O 

The numeric data field ITEM, in decimal format, is ADDed to 
the numeric data field IGRND, also in decimal format. Note 
that the fields are both right-justified. The error indicator, 
N, is the same, since there is no overflow out of the high-order 
digit (left-hand end) of the IGRND field. 

Errors: If the KCARD field is not large enough to contain the sum, that is, if there is a 
carry out of the high-order digit, the error indicator, NER, will be set equal to KLAST, 
and the KCARD field will be filled with 9s. 

If the JCARD field is longer than the KCARD field, nothing will be done and the error in­
dicator will be equal to KLAST. 

Remarks: Conversion from EBCDIC to decimal is necessary before using this subroutine. 
This may be accomplished with the A1DEC subroutine. 

The length of the JCARD and KCARD fields is arbitrary, up to the maximum space 
available. 

Note that the error indicator is not reset by this subroutine. It is the responsibility of the 
user to initialize, test, and reset the error indicator. 
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AIA3 

Format: CALL AIA3(JCARD, J, JLAST, KCARD, K, ICHAR) 

Function: To convert from Al format (one character per word) to A3 format (three 
characters per word). 

Parameter description: 

JCARD - The name of a one-dimensional integer array defined in a, DIMENSION 
statement. This array contains the field to be converted. Originally, 
this field must be in Al format, one character per word. 

J - An integer constant, an integer expression, or an integer variable. This 
is the position of the first character of JCARD to be converted (the left­
hand end of a field)". 

JLAST - An integer constant, an integer expression, or an integer variable. This 
is the position of the last character of JCARD to be converted (the right­
hand end of a field). 

KCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This is the array into which the data is converted, in A3 
format, three characters per word. 

K - An integer constant, an integer expression, or an integer variable. This 
is the position of the first element of KCARD to receive the converted 
characters (the left-hand end of a field). 

ICHAR - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This array contains a table used in the conversion. 

Detailed description: Three characters in Al format are taken, one at a time, from the 
JCARD array. The relative position of each character is found in the table ICHAR. 
Then these three relative positions are used to form an A3 integer as follows: 

A3 INTEGER=(NI-20)* I600+(N2*40)+N3 

where NI is the relative position of the first character in the ICHAR array, etc. The 
A3 integer is then placed in the KCARD array, and the next group of three Al characters 
is packed, and so on. Note that the relative position runs from 0 to 39, not I to 40. 
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Form H20-0241-3 
Revised 10/11/68 
By TNL N20-1888 

Example: 

1 

Set up ICHAR as follows: 

DIMENSION ICHAR(40) 
READ(2,l) ICHAR 
FORMAT (40A1) 

or 

DIMENSION ICHAR(40) 
CALL READ(ICHAR,l,40,N) 

The card to be read is: 

Content ETAOINbSHRDLUCMFWYP0123456789VBGKQJXZ, . & 

t t t t t t t t t 
Card column 1 5 10 15 20 25 30 35 40 
Relative position 0 4 9 14 19 24 29 34 39 

It is the user's responsibility to create the ICHAR array. It must always contain 
40 characters, one of them a blank. 

Before: 

After: 

KCARD 

Position 

A1A3 may be used as follows: 

DIMENSION JCARD(21), KCARD( 10), ICHAR( 40) 
CALL A1A3(JCARD, 1,21, KCARD, I, ICHAR) 

JCARD CUSTOMER NAME IS HERE 

t t t t t 
Position 1 5 10 15 20 

KCARD 0123456789 

t t t 
Position 1 5 10 

ICHAR is as above. 

JCARD is the same. 
ICHAR is the same. 
-10713 -30266 -31634 -23906 -31756 -20552 -31640 
--...- --.- ---..- --....- ----- ---- -...-

1 2 3 4 5 6 7 

--"'- --....--. ..--. ..--. ..--...--. 
Represents CUS TOM ERb NAM EbI SbH ERE 

t 8 9 
1 t 

8910 

The large negative numbers at each of the first seven positions reflect A3 integers 
(three Al characters). 
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Errors: If a character does not appear in ICHAR, and does appear in JCARD, it will be 
coded as a blank. 

Remarks: It is the user's responsibility to create the ICHAR array. It must always 
contain 40 characters. The arrangement shown in the example is, in general, the best, 
since the characters appear in the order of their most frequent occurrence, and this 
arrangement includes those characters (A-Z, 0-9, blank, comma, period, and ampersand) 
commonly found in alphabetic files (names and addresses, etc.). The user may, however, 
place any 40 characters in the ICHAR array, in any order. 

If the field to be compressed consists primarily of numbers, for example, they should be 
placed first in the ICHAR array. 

Note that the A3 format discussed here is a special one and is not the same as the 
FORTRAN A3 format. 
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ADD 
AIA3 

AlDEC 

AlDEC ~ Format: CALL AlDEC(JCARD ,J ,JLAST ,NER) 
A3Al 
CARRY Function: Converts a field from Al format, one digit per word, to decimal format, 

right-justified, one digit per word. DECAl 
DN 
DPACK 
DUNPK 
EDIT 
FILL 
GET 
ICOMP 
IOND 
KEYBD 
MOVE 
MPY 
NCOMP 
NSIGN 
NZONE 
PACK 
PRINT 
PUNCH 
PUT 
P1403 
P1442 
READ 
R250l 
SKIP 
STACK 
SUB 
S1403 
TYPER 
UNPAC 
WHOLE 

Parameter description: 

JCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This is the name of the field that will be converted. Orig­
inally, this field must be in Al format, one character per word. 

J - An integer constant, an integer expression, or an integer variable. This 
is the position of the first character of JCARD to be converted (the left­
hand end of a field). 

JLAST - An integer constant, an integer expression, or an integer variable, 
greater than or equal to J. This is the position of the last character of 
JCARD to be converted (the right-hand end of a field). 

NER - An integer variable. This variable will be equal to the position of the 
last invalid (nonnumeric or nonblank) character encountered, except for 
the JLAST pOSition, which may contain a sign. 

Detailed description: The subroutine operates from left to right. Each character is 
checked for validity (digit or blank). Blanks are changed to zeros. If a character is 
invalid, the error indicator, NER, is set equal to the pOSition of the character. If the 
character is valid, it is converted to decimal format and right-justified using the for­
mula 

Decimal digit = (character+4032)/256 

When all characters have been converted, the decimal field is signed. More detailed 
information may be found in the AIDE C flowchart and listing. 
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Example: DIMENSION IFLD(20) 

N=O 

CALL A1DEC(IFLD,7,17,N) 

Before: 7,17 
A 

( ) 
IFLD fBbCbDbrFbbblb9b9rOb:n>.lb?br6¥bl'bNbr 

Position 1 5 10 15 20 

N=O 

After: 7,17 

" IFLD AbBbCbDbEbFbcOOOOO 71366iEbNbDb 

r r 1 1 1 
Position 1 5 10 15 20 

N=O 

Before execution, the field is shown in A1 format, the character followed by a blank. 
Therefore, the field to be converted is 

bbbb071366J 

After execution, the field has been converted, as is evident. There were no invalid 
characters in the field, since N is the same. 

Errors: If an invalid character (nonnumeric or nonblank) is encountered, the error 
indicator is set equal to the position of that character, and processing of the field 
continues. 

Remarks: When the error indicator has been set, the character indicated is the last 
invalid character. There may be' other invalid.characters in the field, occurring to 
the left of the character noted. 
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Zone punches are used, at times, to indicate conditions (SWitches). These zones can be 
removed with the NZONE subroutine. Following is an error routine to correct errors 
of this type: 

Main Line 

1 CALL AlDEC(IFLD,J ,JLAST ,N) 

IF(N) 2,2,3 

2 Continue Main Line 

3 Error Routine 

CALL NZONE(IFLD,N,4,Nl) 
Nl=O 
CALL AlDEC(IFLD,N,N,Nl) 

IF(Nl) 5,5,4 

4 STOP 999 

5 CALL DECAl(IFLD,J ,JLAST ,N) 
N=O 
GO TO 1 

When an error of this type occurs, N will be greater than zero. Control would go to 
statement 3. Using the NZONE routine, the zone is removed (if not a special character). 
The invalid character is now converted with the AlDEC routine. If the character is still 
invalid, control goes to statement 4 and the program will sroP. If the character is now 
valid, it has been converted and control goes to statement 5. However, there may have 
been other invalid characters. Therefore, at statement 5 the field is converted back to 
Al format and control returns to statement l, where the field is again converted from 
Al format to decimal format. This process continues until a truly invalid character 
(special character) is encountered, or until the field is converted with no errors. 

Note that the error indicator is not reset by this subroutine. It is the responsibility 
of the user to initialize and reset the error indicator. 
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A3A1 

Format: CALL A3A1(JCARD, J, JLAST, KCARD, K, ICHAR) 

Function: To convert from A3 format (three characters per word) as created by the 
A1A3 subroutine to Al format (one character per word). 

Parameter description: 

JCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This array contains the field to be converted. Originally, 
this field must be in A3 format, three characters per word. 

J - An integer constant, an integer expression, or an integer variable. 
This is the position of the first element of JCARD to be converted (the 
left-hand end of a field). 

JLAST - An integer constant, an integer expression, or an integer variable. 
This is the position of the last element of JCARD to be converted (the 
right-hand end of a field). 

KCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This is the array into which the data is converted, in At 
format, one character per word. 

K - An integer constant, an integer expression, or an integer variable. 
This is the position of the first element of KeARD to receive the con­
verted characters (the left-hand end of a field). 

ICHAR - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This array contains a table used in the conversion. 

ADD 
A1A3 

A1DEC 
~ A3Al 

CARRY 
DECAl 

DN 
DPACK 
DUNPK 

EDIT 
FILL 
GET 

!COMP 
IOND 

KEYBD 
MOVE 

MPY 
NCOMP 

NSIGN 
NZONE 

PACK 
PRINT 

PUNCH 
PUT 

Pl403 
Pl442 
READ 
R250l 

SKIP 
STACK 

SUB 

Detailed description: A3 integers are taken, one at a time, from the JCARD array. Each 
is decoded into the three numbers of which it is composed, as follows: 

81403 
TYPER 
UNPAC 
WHOLE 

N1= {(A3 INTEGER/1600) + 20 if the A3 integer is positive } 
«(A3 INTEGER + 32000)/1600) if the A3 integer is negative 

N2=(A3 INTEGER-(Nl-20)*1600)/40 

N3=A3 INTEGER-(Nl-20)*1600-(N2*40) 

The resulting integers, N1, N2, N3, are then used to locate their corresponding Al 
characters in the ICHAR array. Each Al character is then placed in the KCARD array. 

Note that each element of JCARD requires three elements in KCARD. 
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Example: 

Content 

Card 
column 

Relative 
position 

Set up ICHAR as follows: 

DIMENSION ICHAR(40) 
READ(2,1) ICHAR 

1 FORMAT (40Al) 

or 

DIMENSION ICHAR(40) 
CALL READ(ICHAR, 1,40, N) 

The card to be read is: 

ETAOINbSHRDLUCMFWYPOI23456789VBGKQJXZ,. & 

t t t t t t t t t 
1 5 10 15 20 25 30 35 40 

o 4 9 14 19 24 29 34 39 

It is the user's responsibility to create the ICHAR array. It must always contain 40 
characters. 

A3Al may be used as follows: 

DIMENSION JCARD(21), KCARD(30), ICHAR(40) 

CALL A3Al(JCARD, 1, 8, KCARD,I, ICHAR) 

Before: JCARD -30076 -20556 -20547 -26800 -15765 -23397 -17038 -30237 
~~ ............... ~ ............... ~~~ 

• • Position 1 5 

KCARD 012345678901234567890123456789 

t t t t t t t 
Position 1 5 10 15 20 25 30 

!CHAR is as above. 

After: JCARD is the same. 

ICHAR is the same. 

KCARD THIS IS CODED INFORMATI0456789 

t t t t t t t 
Position 1 5 10 15 20 25 30 
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Errors: If JL.AST is less than J, one element will be decoded into three characters. 

Remarks: It is the user's responsibility to create the ICHAR array. It must always con­
tain 40 characters. The arrangement shown in the example is, in general, the best, 

. since it is in the order of the most frequent occurrence of the letters of the alphabet. 

Note that the A3 format discussed here is a special one, and is not the same as the 
FORTRAN A3 format. 
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ADD CARRY 
A1A3 
A1DEC 
A3A1 

Format: . CALL CARRY(JCARD,J ,JLAST ,KARRY) 

CARRY ~ Function: Resolve all carries within the specified field and indicate any high-order 
DECAl carry out of the field. This routine will not normally be called by the user. 
DIV 
DPACK 
DUNPK 
EDIT 
FILL 
GET 
!COMP 
IOND 
KEYBD 
MOVE 
MPY 
NCOMP 
NSIGN 
NZONE 
PACK 
PRINT 
PUNCH 
PUT 
P1403 
P1442 
READ 
R2501 
SKIP 
STACK 
SUB 
S1403 
TYPER 
UNPAC 
WHOLE 

Parameter description: 

JCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This is the field that will be interrogated for carries. The 
data must be in decimal format. 

J - An integer constant, an integer expression, or an integer variable. 
This is the position of the first digit of JCARD (the left-hand end of a 
field) . 

JLAST - An integer constant, an integer expression, or an integer variable, 
greater than or equal to J. This is the position of the last character 
of JCARD (the right-hand end of a field) . 

KARRY - An integer variable. This variable will contain any carry out of the 
high-order position of the JCARD field. If there is no carry, KARRY 
will be set to zero. 

Detailed description: The routine operates from right to left, examining the low-order 
digit first. The digit being examined is divided by ten. Since only integers are used, 
the quotient of this division is the carry in that digit. Ten times the carry is subtracted 
from the digit. If the digit is now negative, ten is added to the digit and one is sub­
tracted from the carry. At this point, or if the resultant digit was positive, the next 
digit to the left is examined. First, the carry from the previous digit is added to this 
digit. Then the process for the first digit, starting with division by ten, is carried out. 
When all digits have been examined, from JCARD(JLAST) to JCARD(J) inclusive, the 
final carry is set and the routine terminates. More detailed information may be found 
in the CARRY flowchart and listing. 
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Example: 

Before: 

NUMB 

DIMENSION NUMB(10) 

-CALL CARRY(NUMB,1,10,N) 

ffT1Tftin 
Position 1 2 3 4 5 6 7 8 9 10 

N=22 

After: 

NUMB 0723350211 

1 1 1 
Position 1 5 10 

N=O 

After an arithmetic operation the condition of the NUMB field is as shown at "Before". 
The third, fifth and eighth positions appear as shown, because multiple arithmetic 
operations have generated them. The object of the CARRY routine is to resolve this 
type of problem. . 

Notice that a 1 has been borrowed from the seventh position to resolve the -8 condition. 
Similarly, a 3 has been borrowed from the fourth position, and the 7 from 72 has gone 
into the second position. 

Errors: None 

Remarks: This routine is used by the other routines in this package as a service routine. 
In general, the user need not call this routine, since all carries are resolved by the 
arithmetic routines themselves (ADD, SUB, MPY, DIV). 
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ADD DECAl· 
AIA3 

AIDEC Format: CALL DECAI(JCARD,J,JLAST ,NER) 
A3Al 

CARRY Function: Converts a field from decimal format, right-justified, one digit per word, to 
DECAI~ Al format, one character per word. 

DIV 
DPACK 
DUNPK 

EDIT 
FILL 
GET 

ICOMP 
IOND 

KEYBD 
MOVE 

MPY 
NCOMP 

NSIGN 
NZONE 

PACK 
PRINT 

PUNCH 
PUT 

P1403 
Pl442 
READ 
R2501 

SKIP 
STACK 

SUB 
Sl403 

TYPER 
UNPAC 
WHOLE 

Parameter description: 

JCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This is the name of the field that will be converted. Origi­
nally, this field must be in decimal format, one digit per word. 

J - An integer constant, an integer expression, or an integer variable. 
This is the position of the first digit of JCARD to be converted (the 
left-hand end of a field). 

JLAST - An integer constant, an integer expression, or an integer variable, 
greater than or equal to J. This is the position of the last character 
of JCARD to be converted (the right-hand end of a field). 

NER - An integer variable. This variable will be equal to the position of the 
last digit of JCARD which was negative or greater than 9, except for the 
JLAST position, which can be negative (sign). 

Detailed description: The subroutine operates from left to right. First the sign is de­
termined. Then each digit, starting with JCARD(J), is converted to Al format using the 
formula 

Character = 256 * (decimal digit) - 4032 

When all digits have been converted, the field is signed. More detailed information 
may be found in the DE CAl flowchart and listing. 
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Example: DIMENSION IFLD(20) 

N=O 

CALL DECA1(IFLD,7 ,17 ,N) 

Before: 7,17 

IFLD AbBbCbDbEbFbUOOO07~366IEbNbDb 

t t t t t 
Position 1 5 10 15 20 

N=O 

After: 7,17 

" IFLD AbBbCbDbEbFl1obObObObOb7blb3b6b6bJl3EbNbDb 

t t 1 t 1 
Position 1 5 10 15 20 

N=O 

Before execution the field is shown in decimal format. The field to be converted is 

00000713661 

After execution, the field has been converted to Al format, as is evident, the character 
followed by a blank. There were no invalid digits in the field, since N is the same. 

Errors: If an invalid digit (not 0 to 9, inclusive) is encountered, the error indicator is 
'set equal to the position of that character, and processing of the field continues. 

Remarks: When the error indicator indicates an error, the digit indicated is the last 
invalid digit. There may be other invalid digits in the field, occurring to the left of the 
digit noted. 

These errors should not occur, since the arithmetic routines (ADD, SUB, MPY, and 
DIV) will resolve carries. However, if this does happen, the user's program should 
indicate (possibly by STOPing) that this has occurred. 

Note that the error indicator is not reset by this subroutine. It is the responsibility of 
the user to initialize and reset the error indicator. 
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ADD DIV 
A1A3 
A1DEC 
A3A1 
CARRY 
DECAl 

Format: CALL DIV(JCARD,J ,JLAST ,KCARD,K,KLAST ,NER) 

Function: Divides one arbitrary-length decimal data field by another, placing the 
quotient and remainder in the dividend. 

DIV ~Parameter description: 
DPACK 
DUNPK 
EDIT 
FILL 
GET 
ICOMP 
IOND 
KEYBD 
MOVE 
MPY 
NCOMP 
NSIGN 
NZONE 
PACK 
PRINT 
PUNCH 
PUT 
P1403 
P1442 
READ 
R2501 
SKIP 
STACK 
SUB 
S1403 
TYPER 
UNPAC 
WHOLE 

JCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This array is the divisor. The data must be stored in 
JCARD in decimal format, one digit per word. 

J - An integer constant, an integer expression, or an integer variable. 
This is the position of the first digit of the divisor (the left-hand end of 
a field). 

JLAST - An integer constant, an integer expression, or an integer variable, 
greater than or equal to J. This is the position of the last digit of the 
divisor (the right-hand end of a field). 

KCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This array, thedividend, will contain the quotient and the 
remainder, extended to the left, in decimal format, one digit per word. 

K - An integer constant, an integer expression, or an integer variable. 
This is the position of the first digit of the dividend (the left-hand end 
of a field). 

KLAST - An integer constant, an integer expression, or an integer variable, 
greater than or equal to K. This is the poSition of the last digit of 
the dividend (the right-hand end of a field) . This is also the position 
of the last digit of the remainder. 

NER - An integer variable. Upon completion of the subroutine, this variable 
indicates whether division by zero was attempted, or whether the 
KCARD field is not long enough. 

Detailed description: First the signs are cleared from both fields and saved. Then the 
KCARD field is extended to the left the length of the JCARD field (JLAST-J+1), and 
filled with zeros. If the KCARD field will be extended below KCARD(l), NER will be set 
equal to KLAST and the routine will be terminated. Next, the JeARD field is scanned to 
find the high-order significant digit. If no digit is found, the error indicator NER is set 
to KLAST, and the result is the same as the input. When a digit is found, the division 
begins. It is done by the method of trial divisors: 

1. The high-order digit of the divisor is used as the trial divisor. 

2. The trial divisor is divided into the next high-order digit of the dividend to generate 
a digit of the quotient. 

3. The digit of the quotient is multiplied by the trial divisor. 

4. This product is subtracted from the corresponding number of digits in the high­
order portion of the dividend. 
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5. As long as the result is positive, the quotient digit is the next digit in the quotient. 
A return is made to step 2. 

6. When the result is negative, the product from step 3 is added back to the dividend, 
1 is subtracted from the quotient digit, and the new quotient digit is placed in the 
quotient as the next digit. Finally, the signs are generated for the quotient and 
remainder and the sign is replaced on the divisor. 

The quotient will be located in the KCARD field. The subscript of the first digit of the 
quotient will be K-(JLAST-J+ 1), and the subscript of the last digit of the quotient will be 
KLAST-(JLAST-J+ 1). 

The remainder will also be located in the KCARD field. The subscript of the first digit 
of the remainder will be KLAST-JLAST+J, and the subscript of the last digit of the re­
mainder will be KLAST. 

KCARD QUOTIENT REMAINDER 

t t t t t 
A K B C D 

A is the position whose subscript is K-(JLAST-J+l). 
K is the first position of the dividend, defined earlier. 
B is the position whose subscript is KLAST-(JLAST-J+l). 
C is the position whose subscript is KLAST-(JLAST-J). 
D is the position whose subscript is KLAST. 

More detailed information may be found in the DIV flowchart and listing. 

Example: DIMENSION IDVSR(5) ,IDVND(15) 

N=O 

CALL DIV(IDVSR,I,5,IDVND,6,15,N) 

Before: 

I DVSR 00982 I DVND ABCDEOOO7136,673 

t t t t t t 
Position 1 5 Position 1 5 10 15 

N=O 

After: 

I DVSR is unchanged. IDVND 000000726700~79 

N=O 1 1 1 1 
Position 1 5 10 15 
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The numeric data field IDVND has been divided by the numeric data field IDVSR, the 
quotient and remainder being placed in IDVND. Note that the IDVND field has been 
extended to the left the length of the IDVSR field, five positions. 

Errors: If division by zero is attempted, the only action is that KCARD is extended and 
filled with zeros. The error indicator indicates that division by zero was attempted 
(NER=KLAST) . 

If there is not enough room to extend the KCARD field to the left, NER will again be set 
equal to KLAST, and the routine will terminate. None of the fields involved will be 
modified. 

Remarks: Conversion from EBCDIC to decimal is necessary before using this subroutine. 
This may be accomplished with the AIDEC subroutine. 

The length of the JCARD and KCARD fields is arbitrary, up to the maximum space 
available. 

The arithmetic performed is decimal arithmetic, using whole numbers only. No decimal 
point alignment is allowed. For this reason numbers should have an assumed decimal 
point at the right-hand end. 

Space must always be provided in the KCARD field for expansion. The first position of 
the dividend, K, must be at least JLAST-J+l positions from the beginning of KCARD. 
For example, if JCARD is seven positions, 1 through 7, the dividend in KCARD must 
start at least seven positions (7-1+1=7) from the beginning of KCARD. This would have 
K equal to 8. 
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DPACK 

Format: CALL DPACK(JCARD, J, JLAST, KCARD, K) 

Function: Information in Dl format, one digit per word, is packed into D4 format, four 
digits per word. 

Parameter description: 

JCARD - The name of a one-dimensional integer- array defined in a DIMENSION 
. statement. This array contains the data to be packed, in Dl format, one 

digit per word. 

J - An integer constant, an integer expression, or an integer variable. This 
is the position of the first character of JCARD to be packed (the left-hand 
end of a field). 

JLAST - An integer constant, an integer expression, or an integer variable greater 
than J. This is the position of the last character of JCARD to be packed 
(the right-hand end of a field). 

KCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This is the array into which the data is packed, in D4 format, 
four digits per word. 

K - An integer constant, an integer expression, or an integer variable. This 
is the position of the first element of KCARD to receive the packed char­
acters (the left-hand end of a field). 

Detailed description: Initially, the field to be packed (the JCARD array) is in Dl format. 
This consists 6f one digit per word, right-justified (occupying the rightmost four bits of 
the word). The sign of the field is carried with the rightmost or low-order digit. 

'The operation of the DPACK subroutine is as follows: Starting at JCARD(J), and working 
from left to right, each four-bit digit of the JCARD array is placed into four bits of the 
KCARD array, four to the word, starting at KCARD(K). When JCARD(JLAST) is en­
countered, it is assumed to be the last Dl digit, and to carry the sign of the field. The 
DPACK routine then places JCARD(JLAST), unpacked, in its entirety, into 
KCARD«JLAST-J+7)/4), the last position in the KCARD array. 

Any unused space in the preceding KCARD word is then filled with 1 bits. 'This bit 
arrangement or format will be called D4 format. 

For example, suppose a seven-position JCARD array is to be packed, and it contains 1, 
2, 3, 4, 5, 6, 7: 

JCARD(l) = 1 
JCARD(2) = 2 
JCARD(3) = 3 
JCARD(4) = 4 
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ADD 
AlA3 

A1DEC 
A3A1 

CARRY 
DECAl 

DN 
~DPACK 

DUNPK 
EDIT 
FILL 
GET 

ICOMP 
IOND 

KEYBD 
MOVE 

MPY 
NCOMP 

NSIGN 
NZONE 

PACK 
PRINT 

PUNCH 
PUT 

P1403 
P1442 
READ 
R2501 
. SKIP 

STACK 
. SUB 
S1403 

TYPER 
UNPAC 
WHOLE 



JCARD(5) :::; 5 
JCARD(6) :::; 6 
JCARD(7) :::; 7 

JCARD(l) through JCARD(4) will be placed in KCARD(l) as 0001 0010 0011 0100. 

JCARD(5) and JCARD(6) will be placed in KCARD(2) as 0101 0110 0000 0000. 

JCARD(7) will be placed, without conversion, in KCARD(3) as 0000 0000 0000 0111. 

Then the two unused four-bit areas in KCARD(2) will be filled with l's as 0101 0110 
1111 1111. 

More detailed information may be found in the DP ACK/DUNPK flowchart and listing. 

The table below may be used to determine the number of words required for a field after 
it is packed. For example, a twelve-digit decimal field will be packed into a four-word 
field: 

• First word: 1st, 2nd,· 3rd, and 4th digits 

• Second word: 5th, 6th, 7th and 8th digits 

• Third word: 9th, 10th, and 11th digits, plus four 1 bits (filler) 

• Fourth word: 12th digit carrying the sign of the field. 

Field Length Field Length Field Length 

Before After Before After Before After 
Packing Packing Packing Packing Packing Packing 

2 2 18 6 34 10 
3 2 19 6 35 10 
4 2 20 6 36 10 
5 2 21 6 37 10 
6 3 22 7 38 11 
7 3 23 7 39 11 
8 3 24 7 40 11 
9 3 25 7 41 11 

10 4 26 8 42 12 
11 4 27 8 43 12 
12 4 28 8 44 12 
13 4 29 8 45 12 
14 5 30 9 46 13 
15 5 31 9 47 13 
16 5 32 9 48 13 
17 5 33 9 49 13 
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Example: DIMENSION IUNPK(26), IPAKD(26) 

CALL DPACK(IUNPK, 1, 10, IPAKD, 1) 

Before: 

IUNPK 123456789123 

t t t 
Position 1 5 10 

IPAKD ABCDEFGHIJ 

tIt 
Position 1 5 10 

Mter: 

IUNPK is the same. 

IPAKD 1234 5678 9FFF 0001 EFGHIJ 

TTT Ttt t 
1 23 4 5 6 10 

Position 

Errors: None 

Remarks: If JLAST is less than or equal to J, only one character of JCARD will be 
packed, and it will be treated as the sign. A multiple of four characters in JCARD will 
always be packed into KCARD. An equation for how much space is required, in ele­
ments, in KCARD is: 

S . KCARD JLAST-J+7 pace m = 4 

This result is rounded down at all times. 
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ADD 
A1A3 
A1DEC 
A3Al 
CARRY 
DECAl 
DIV 

DUNPK 

Format: 

Function: 

CALL, DUNPK(JCARD, J, JLAST, KCARD, K) 

Information in D4 format, four digits per word, is unpacked into Dl format, 
one digit per word. 

DPACK Parameter description: 
DUNPK........-
EDIT 
FILL 
GET 
!COMP 
IOND 
KEYBD 
MOVE 
MPY 
NCOMP 
NSIGN 
NZONE 
PACK 
PRINT 
PUNCH 
PUT 
P1403 
P1442 
READ 
R250l 
SKIP 
STACK 
SUB 
S1403 
TYPER 
UNPAC 
WHOLE 

JCARD - The name of a one-dimensio~ integer array defined in a DIMENSION 
statement. This array contains the data to be unpacked, in D4 format, 
four digits per word. 

J - An integer constant, an integer expression, or an integer variable. This 
is the position of the first element of JCARD to be unpacked (the left-hand 
end of a field). 

JLAST - An integer constant, an integer expression, or an integer variable greater 
than J. This is the position of the last element of JCARD to be unpacked, 
(the right-hand end of a field). 

KCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This is the array into which the data is unpacked, in Dl for­
mat, one digit per word. 

K - An integer constant, an integer expression, or an integer variable. This 
is the position of the first element of KCARD to receive the unpacked 
characters (the left-hand end of a field). 

Detailed description: See the detailed description of DP ACK for an explanation of the Dl 
and D4 formats. 

The JCARD field, in packed (D4) format, will be unpacked (converted to Dl format) and 
placed in the KCARD field. Starting at JCARD(J), moving from left to right, each four­
bitdigit is placed in the rightmost four bits of a word in the KCARD array, starting at 
KCARD(K). 

Filler bits (four l's) are recognized as such and are ignored. 

JCARD(JLAST), the last word to be converted, is not altered, but is moved to 
KCARD(KLAST). KLAST cannot be calculated exactly at this point, but KLAST-K+1 
will be the same as JLAST-J+l when the field was originally packed. In other words, 
field lengths will not be changed by a DPACKand subsequent DUNPK. 

The maximum value of KLAST can be calculated as 

4* (JLAST-J)+ 1 

However, it may be one, two, or three fewer positions in length. 
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More detailed information may be found in the DPACK/DUNPK flowchart and listing. 

Example: DIMENSION IUNPK(26),IPAKD(26) 

CALL DUNPK(IP AKD, 1,3, IUNPK, 1) 

Before: 

IPAKD 1234 5678 0003 IUNPK FbIb Lb Lbbblb NbbbTbHbIbSb -..- -.,..-.----
1 I I 1 t t 

2 3 
Position Position 1 5 10 

After: 

IP AKD is the same. IUNPK 123456783HblbSb 

1 1 r 
Position 1 5 10 

Errors: None 

Remarks: If JLAST is less than or equal to J, only the first element of JCARD, JCARD(J) 
will be unpacked and it will be treated as the sign. 
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EDIT 

Format: CALL EDIT(JCARD, J, JLAST, KCARD, K, KLAST) 

Function: Edits data from one array into another array, which contains the edit mask. 

Parameter description: 

JCARD - 'The name of a one-dimensional integer array defined in a DIMENSION 
statement. 'This array contains the data to be edited, called the source 
field, one character per word, in Al format. 

J - An integer constant, an integer expression, or an integer variable. This 
is the position of the first character of JCARD to be edited (the left-hand 
end of a field). 

JLAST - An integer constant, an integer expression, or an integer variable, greater 
than or equal to J. 'This is the position of the last character of JCARD to 
be edited (the right-hand end of a field). 

KCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This is the array into which data is edited; it contains the edit 
mask before editing begins, stored one character per word, in Al format, 
and is called the mask field. 

K - An integer constant, an integer expression, or an integer variable. 'This 
is the position of the first character of the edit mask (the left-hand end of 
a field). 

KLAST - An integer constant, an integer expression, or an integer variable, greater 
than K. This is the position of the last character of the edit mask (the 
right-hand end of a field). 

Detailed description: 'The following table gives the control characters for editing, the 
characters used to make up the mask, and their respective functions: 

Control Character 

b (blank) 

o (zero) 

Function 

This character is replaced by a character from the 
source field. 

This character indicates zero suppression and is replaced 
by a character from the source field. The position of this 
character indicates the rightmost limit of zero suppres­
sion (see description of operation below). Blanks are 
inserted in the high-order nonsignificant poSitions of 
the field. 
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Control Character 

• (decimal point) 

, (comma) 

CR (credit) 

- (minus) 

* (asterisk) 

$ (floating dollar. 
sign) 

Function 

This character remains in the mask field where placed. How­
ever, if zero suppression is requested, it will be removed if 
it is to the left of the last character to be zero-suppressed. 

This character remains in the mask field where placed. 
However, if zero suppression is requested, it will be 
removed if it is to the left of the last character to be 
zero-suppressed. 

These two characters can be placed in the two rightmost 
positions of the mask field. They are undisturbed if the 
source field is negative. (If the source field is positive, 
the characters C and R are blanked out.) In editing 
operations, a negative source field is indicated by an 
ll-zone over the rightmost character. Whether CR is 
blanked out or not, no data will be edited into these 
positions when CR is present, but rather into the edit 
characters to the left. 

The letters C and R may be used in the remainder of 
the edit mask, where they will be treated as normal 
alphabetic characters, without being subject to Sign 
control. 

Only the R character is checked, so the C character may 
be any legal character, and it will be treated as 
described. 

This character is handled similarly to CR in the 
rightmost position of the mask field. 

This character operates the same as the 0 (zero) for 
zero suppression, except that asterisks rather than 
blanks are inserted in the high-order nonsignificant 
positions of the field, providing asterisk check 
protection. 

This character has the same effect as the 0 (zero) for 
zero suppression, except that a $ is inserted to the left 
of the first significant character found, or to the left 
of the position that. stopped the zero suppression. 

The operation of the edit routine may be described in five steps: 

1. Characters are placed in the mask field from the source field, moving from right 
to left. The characters 0 (zero), b (blank), * (asterisk) and $ (dollar sign) are re­
placed with characters from the source field. No other characters in the mask 
field are disturbed. 
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2. If all characters in the source field have not been placed in the mask field before the 
end of the mask field is encountered, the whole mask is set to asterisks and editing 
is terminated. 

·3. CR (credit) and - (minus) in the rightmost positions of the mask field are blanked if 
the source field is positive (does not have an ll-zone over the rightmost character). 

4. The zero suppression scan starts at the left end of the mask field and proceeds left 
to right, replacing zeros (0), blanks (b's), decimal points (.), and commas (,). The 
last position replaced will occur where the zero suppression character was located, 
or one position to the left of where a significant character, not zero (0), blank (b), 
decimal point (.), or comma (,), occurs. If the zero suppression character was an 
asterisk (*), the replacement character is an asterisk. Otherwise, the replacement 
character is a b (blank), 

5. If the zero suppression character was adollar Sign ($), a dollar sign is placed in the 
last replaced position in the zero suppression scan. 

In order for the edit routine to work correctly and as described, five rules must be 
followed in creating the mask field: 

1. There must be at least as many bls (blanks) in the mask field as characters in the 
source field. 

2. If the mask field contains zero (0), asterisk (*), or dollar sign ($), zero suppression 
will be used and the first character in the mask field must be a b (blank). 

3. The mask field must not contain more than one of the following, which may appear 
only once: 

o (zero) 

* (asterisk) 

$ (dollar sign) 

4. If the rightmost character in the mask field is an R, the next character to the left 
should be a C, in order to edit with CR (credit). Both characters will be blanked if 
the source field is positive. .. If the rightmost character in the mask field is - (minus), 
it will be blanked if the source field is positive. 

5. All numeric, alphabetic, and special characters may be used in the mask field. All 
characters that do not have special meaning will be left in their original position in 
the mask field during the edit. 

More detailed information may be found in the EDIT flowchart and listing. 
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Example: There are three common methods for creating a mask field such as b, bb$. bbCR: 

Method 1 Method 2 

DIMENSION MASK(lO) DIMENSION MASK(lO) 

1 FORMAT(lOAl) MASK(1)=16448 

IN=2 MASK(2)=27456 

READ (IN, l)MASK MASK(3)=16448 

MASK(4)=16448 

MASK(5)=23360 

MASK(6)=19264 

MASK(7)=16448 

MASK(8)=16448 

MASK(9)=-15552 

MASK(lO)=-9920 

Method 3 

DIMENSION MASK(10) 

DATA MASK/'b' ,',', 'b', 'b', '$', '. " 'b', 'b', 'C', 'R' / 
;' / I ,I < • , I ! 

Method 1 creates the mask by reading it from a card. Method 2 creates the mask with 
FORTRAN arithmetic statements, setting each position of the mask to the desired char­
acter. It uses the decimal equivalents of the various EBCDIC codes, as listed in the 
APPENDIX. Method 3, using the DATA statement, is by far the shortest and Simplest. 
Note that each character requires a word of core storage, regardless of the method 
employed. 

-39-



The table of examples below illustrates how the EDIT routine works: 

Source Field Mask Field Result 

00123D bb, bb$. bbCR bbb$12.34bb 

00123M bb, bb$. bbCR bbb$12.34CR 

00123M bb,bb$.bb- bbb$12.34-

00123D bb,bb$.bb- bbb$12.34b 

46426723 , I b, bbb, bb$. bbCR b$464, 267. 23bb 

00200P b,bb*.bbCR ***20.07CR 

082267139 bbb-bb-bbbb 082-26-7139 

01234567 bbbb$.bbCR ********** 

OAB1234 bbbbb$. bbCR b$AB12.34bb 

-12345 bb,bb$.bb- $-, 123. 45b 

Because the mask field is destroyed after each use, it is advisable to move the mask 
field to the output area and perform the edit function in the output area. 

Errors: If the number of characters in the source field is greater than the number of 
blanks in the mask field, the mask field is filled with asterisks(*). 
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FILL 

Format: CALL FILL(JCARD,J ,JLAST ,NCR) 

Function: Fills an area with a specified character. 

Parameter description: 

JCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This array contains the area to be filled. 

J - An integer constant, an integer expression, or an integer variable. 
This is the position of the first character of JCARD to be filled (the 
left-hand end of a field). 

JLAST - An integer constant, an integer expression, or an integer variable, 
greater than or equal to J. This is the position of the last character of 
JCARD to be filled (the right-hand end of a field). 

NCR - An integer constant, an integer expression, or an integer variable. This 
is the code for the fill character. The Appendix contains a list of those 
codes corresponding to the EBCDIC character set; however, NCR may 
be any integer. 

Detailed description: The area of JCARD, starting with J and ending with JLAST, is 
filled with the character equivalent to the NCR code, one character per word. More 
detailed information may be found in the FILL flowchart and listing. 

Example: CALL FILL (IPRNT ,3,10,16448) 

Fill the area IPRNT from positions 3 through 10 with blanks. In other words, clear the 
area. 

IPRNT: 

Before: ABC DE F GR I J K L M N 0 P Q R S b. . . 
After: ABbbbbbbbbKLMNOPQRSb. . . 

1 1 1 r 1 
Position 1 5 10 15 20 

Errors: None. 
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Format: GET (JCARD, J, JLAST, SHIFT) 

Function: Extracts a data field from an array, and converts it to a real number. This 
is a function subprogram. 

Parameter description: 

JCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This array contains the data to be retrieved, stored one 
digit per word, in Al format. 

J - An integer constant~ an integer expression, or an integer variable. This 
is the position of the first character of JCARD to be retrieved (the left­
hand end of a field). 

JLAST - An integer constant, an integer expression, or aninteger variable, 
greater than or equal to J. This is the position of the last character of 
JCARD to be retrieved (the right-hand end of a field). 

SHIFT - A real constant, a real expression, or a real variable. If decimal places 
are required, SHIFT is equal to lO-d, d being the number of decimal 
places. When SHIFT is used as a scale factor, SHIFT is 10d, d beini the 
number of zeros. If a card contains 12345 and the value of SHIFT is 
0.0001, the result will be 1. 2345. The result will be 123450. if a value 
10.0 is assigned to SHIFT. 

Detailed description: Using the formula 

BINARY DIGIT = (EBCDIC CODE + 4032). / 256 

the real digits are retrieved. Each binary digit is shifted left and summed, resulting in 
a whole number decimal. The sum is multiplied by SHIFT to locate the decimal point. 
The result is then placed in the real variable GET. If there are blanks in the data field, 
they are treated as zerOS. If a nonnumeric character, other than blank, appears in any 
position other than the low-order position, the variable containing the result is zero. 
If a special character, other than the - (minus), appears in the low-order position, the 
resulting variable is set to zero. 

For input and for output the sign must be placed over the low-order position as an 
ll-punch for minus and a 12 or no overpunch for plus. If the low-order position is zero 
and the number is negative, the column must contain only an ll-punch. (The zero must 
not be punched when FORTRAN I/O is used.) If the low-order position is zero and the 
number is positive, the column must contain only the zero punch. (The 12 row must not 
be punched when FORTRAN I/O is used. ) 

More detailed information may be found in the GET flowchart and listing. 
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Example 1: 

Before: 

After: 

Example 2: 

DIMENSION INCRD(80) 

B=GE'l' (INCRD,l ,5,0. 001) 

INCRD 0123456b •.. 

1 1 
Position 1 5 

INCRD is the same. 

B = 1.234 (Approximately, since a fraction is present) 

Form H20-0241-3 
Revised 1O/11/6B 
By TNL N20-18B8 

A = GET (INCRD, 1,6,1.0) + GET (INCRD, 7,12,1. 0) 

+ GET (INCRD, 13, 18, 1. 0) + GET (INCRD, 19, 24, 1. 0) 

+ GET (INCRD, 25. 30, 1. 0) + GET (INCRD, 31, 36, 1. 0) 

+ GET (INCRD, 37,42,1. 0) + GET (INCRD, 43,48,1. 0) 

Before: 

INCRD 001221 000070 145035 700357 161111 724368 120001 270124 

Position 1 6 24 11.1. t t t t t t 
12 18 30 

After: INCRD is the same 

A = 2122287. (Exactly, since no fractions were generated) 

The above example sums the six-digit fields found in the first 48 columns of a card. 
Any arithmetic operation can be performed with GET () as an operand. 
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Errors: If a nonnumeric character, other than blank, appears in a position other than 
the low-order position, the result is set to zero. 

If a special character other than - (minus) appears in the low-order position, the result 
is set to zero. 

Remarks: The GET routine is a function subprogram. As such, it is used in an arith­
metic expression as shown in the example. 

When using standard FORTRAN I/O, and the digit in the units position is a zero, a minus 
sign is shown as an ll-punch only; a plus is shown as a zero-punch only. 

In most cases the value of SHIFT should be 1. 0, placing the decimal point at the right­
hand,end of the number. (For dollars and cents calculations, the result of the GET would 
be in cents.) This will eliminate precision errors from the calculations. The decimal 
point may be replaced (moved to the left) with the EDIT routine for output. 

If GET (or PUT) is used, the calling program must use extended precision. 
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ICOMP 

Format: ICOMP (JCARD,J,JLAST ,KCARD,K,KLAST) 

Function: Two variable-length decimal format data fields are compared. The result 
is set to a negative number, zero, or a positive number. This is a function subprogram. 

Parameter description: 

JCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This array contains the first data field to be compared, one 
digit per word, in decimal format. 

J - An integer constant, an integer expression, or an integer variable. 
This is the position of the first character of JCARD to be compared 
(the left-hand end of a field). 

JLAST - An integer constant; an integer expression, or an integer variable, 
greater than or equal to J. This is the position of the last character 
of JCARD to be compared (the right-hand end of a field). 

KCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This array contains the second data field to be compared, 
one digit per word, in decimal format. .If the fields are unequal in 
length, the KCARD field must be the longer field. 

K - An integer constant, an integer expression, or an integer variable. 
This is the position of the first character of KCARD to be compared 
(the left-hand end of a field). 

KLAST - An integer constant, an integer expression, or an integer variable, 
greater than or equal to K. This is the position of the last character 
of KCARD to be compared (the right-hand end of a field). 

Detailed description: Since the fields are assumed to be right-justified, the first 
operation is to examine the length of each field. If KCARD is longer than JCARD, the 
leading digits of KCARD are examined. If anyone of them is greater than zero the 
result (ICOMP) is the opposite sign of KCARD. If they are all zero, or if the lengths 
are equal, corresponding digits are compared. The routine operates from left to right. 
The routine terminates when KCARD is longer than JCARD and a nonzero digit appears 
in the high-order of KCARD, when JCARD and KCARD do not match, or when all digits 
in JCARD and KCARD are equal. The following table shows the value of ICOMP, 
depending on the relation of the JCARD field to the KCARD field: 

ICOMP 

- (minus) 

o (zero) 

+ (plus) 

Relation 

JCARD is less than KCARD 

JCARD is equal to KCARD 

JCARD is greater than KCARD 
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More detailed information may be found in the ICOMP flowchart and listing. 

Example: DIMENSION ITOT(10) ,ICTL(10) 

IF (ICOMP(ICTL,1,10,ITOT ,1,10)) 1,2,1 

The control total is compared to the total calculated. Control goes to statement 1 if the 
totals do not match (the calculated total is greater than or less than the control total). 
Control goes to statement 2 if the calculated total is equal to the control total. The fields 
compared are not changed. 

ITOT 0007136673 

ICTL 0007136688 

ICOMP after is positive. 

Errors: No errors are detected. However, the JCARD field must not be longer than the 
KCARD field. 

Remarks: ICOMP is a function subprogram and as such should be used in an arithmetic 
expression. 

If JLAST is less than J, or KLAST is less than K, the result is unpredictable. 
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Form H20-0241-3 
Revised 10/11/68 
By TNL N20-1888 

10ND 

Format: CALL 10ND 

Function: Checks for I/O interrupts and loops until no I/o interrupts are pending. 

This subroutine need not be used in conjunction with Version 2 of the 1130 Disk Monitor' 
System. It (IOND) is required only for programs operating under control of Version 1 
of the Monitor. 

Detailed description: The routine checks the Interrupt Service Subroutine Counter to see 
whether any I/o interrupts are pending. If the counter is not zero, the routine continues 
to check it until it becomes zero. Then the routine returns control to the user. More 
detailed information may be found in the 10ND flowchart and listing. 

Example: CALLIOND 

PAUSE 777 

The two statements shown will wait until all I/o interrupts have been serviced. Then the 
program will PAUSE. If an I/O interrupt is pending, and 10ND is not used before a 
PAUSE, the program will not PAUSE. 

Errors: None 

Remarks: This statement must always be used before a STOP or PAUSE statement. 

It may also be helpful in debugging programs. Sometimes, with more than one event 
going on at the same time (PRINTing and processing) during debugging, difficulties can be 
encountered. The user may not be able to easily find the cause of trouble. The use of 
10ND after each I/O statement will ensure that only one I/O operation is -going on at any 
given time. 
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KEYBD 

Format: CALL KEYED(JCARD,J ,JLAST) 

Function: Reads characters from the keyboard. 

Parameter description: 

JCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This array will contain the keyed information when reading 
is finished. The information will be in Al format, one character per 
word. 

J - An integer constant, an integer expression, or an integer variable. 
This is the position of the first word of JCARD into which a character 
will be keyed (the left-hand end of a field). 

JLAST - An integer constant, an integer expression, or an integer variable, 
greater than or equal to J. This is the position of the last word of 
JCARD into which a character will be keyed (the right-hand end of a 
field) . 

Detailed description: The keyboard is read and the information being read is printed on 
the console printer. When the specified number of characters have been read, or when 
EOF is encountered, the reading terminates. The characters read are converted from 
keyboard codes to EBCDIC and placed in Al format, one character per word. Control is 
now returned to the user. More detailed information may be found in the TYPER/ 
KEYED flowchart and listing. 

Example: DIMENSION INPUT(30) 

CALL KEYBD(INPUT, 1, 27) 

Before: 

INPUT 

Position 1 5 10 15 20 25 30 

After: 

INPUT THE CUSTOMER NAME GOES HERE123 

II t t t t t 
Position 1 5 10 15 20 25 30 

The array INPUT, from INPUT(I) to INPUT(27), has been filled 
with information read from the keyboard. 
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Errors: The following WAITs may occur: 

WAIT (loc) Accumulator (hex) 

41 2xxO 

41 2xx1 

Action 

Ready the keyboard. 

Internal subroutine error. 
Rerun job. If error persists, verify 
that the subroutine deck is accurate 
using the listing in this manual. If the 
deck is the same, contact your local 
IBM representative. Save all output. 

Only 60 characters at a time may be read from the keyboard. 

If more than 60 characters are specified (JLAST-J+1 is greater than 60), only 
60 characters will be read. 

Remarks: The characters asterisked in Appendix D of IBM 1130 Subroutine Library 
(C26-5929) will be entered into core storage and printed. All other characters will 
be entered into core storage but will not be printed. 

If this subroutine is used, all other I/O must use commercial routines. 
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JCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This is the array from which data is moved. The data may 
be stored in JCARD in any format, one character per word. 

J - An integer constant, an integer expression, or an integer variable. This 
is the position of the first character of JCARD to be moved (the left-hand 
end of a field). 

JLAST - An integer constant, an integer expression, or an integer variable, 
greater than or equal to J. This is the position of the last character of 
JCARD to be moved (the right-hand end of a field). 

KCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This is the array to which data is moved, one character per 
word. 

K - An integer constant, an integer expreSSion, or an integer variable. This 
is the position of the first character of KCARD to which data will be 
moved (the left-hand end of a field). 

P1403 
P1442 
READ 
R2501 
SKIP 
STACK 
SUB 
S1403 
TYPER 
UNPAC 
WHOLE 

Detailed description: Characters are moved, left to right, from the sending field, 
.JCARD, starting with JCARD(J) and ending with JCARD(JLAST), to the receiving field 
KCARD, starting with KCARD(K). More detailed information may be found in the MOVE 
flowchart and listing. 
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Example: DIMENSION INPUT(80),IOUT(120) 

L=20 

K=14 

, 
CALL MOVE(INPUT,6,L,IOUT,K) 

Before: 

INPUT lOUT 

( / 1 
bbbb12ABC45 ZYXPQR999A b ••• 

1 tIl t 

( 

bbbbbb1bb77b6ABCDEFGHIJKLMNOPb ••• 

1 t t t t t t 
Position 1 5 10 15 20 Position 1 5 10 15 20 25 30 

After: 

INPUT is the same. lOUT 
I 

i 
bbbbbb1bb77b62ABC45ZYXPQR999Pb ••• 

t t t t t t t 
Position 1 5 10 15 20 25 30 

The field in the array INPUT, starting at INPUT(6) and ending at INPUT(20), is moved 
to the field in the array lOUT, starting at IOUT(14). A total of 15 characters are moved. 

Errors: None 
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MPY 

Format: CALL MPY(JCARD,J ,JLAST ,KCARD,K,KLAST ,NER) 

Function: Multiplies two arbitrary-length decimal data fields, placing the product in the 
second data field. 

Parameter description: 

JCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This array is the multiplier. The data must be stored in 
JCARD in decimal format, one digit per word. 

J - An integer constant, an integer expression, or an integer variable. This 
is the position of the first digit that will multiply (the left-hand end of a 
field). 

JLAST - An integer constant, an integer expression, or an integer variable, 
greater than or equal to J. This is the position of the last digit to mul­
tiply (the right-hand end of a field). 

KCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This array, the multiplicand, will contain the product, ex­
tended to the left~ in decimal format, one digit per word. 

K - An integer constant, an integer expression, or an integer variable. This 
is the position of the first digit of the multiplicand (the left-hand end of a 
field). 

KLAST - An integer constant, an integer expression, or an integer variable, 
greater than or equal to K. This is the position of the last character of 
the product and the multiplicand (the right-hand end of a field). 

NER - An integer variable. This variable will indicate whether the KCARD 
field is not long enough. 

Detailed description: First the signs are cleared from both fields and saved. Then the 
KCARD field is extended to the left the length of the JCARD field (JLAST-J+1) and filled 
with zeros. If the KCARD field will be extended below KCARD (1), NER will be set 
equal to KLAST and the routine will be terminated. Next, the JCARD field is scanned to 
find the high-order significant digit. If no digit is found, the result is set to zero. When 
a digit is found, the actual multiplication begins. The Significant digits in the JCARD 
field are multiplied by the digits in the KCARD field, one at a time, starting with 
KCARD(K) and ending with KCARD(KLAST). The preliminary results are summed, 
shifting after each preliminary multiplication to give the correct place value to the pre­
liminary results. Finally, the correct sign is generated for the result, in KCARD, and 
the sign of JCARD is restored. More detailed information may be found in the MPY 
flowchart and listing. 
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Example: DIMENSION MPLR(5 ),MCAND(15) 

N=O 

CALL MPY(MPLR,1,5,MCAND,6,15,N) 

Before: 

MPLR 00982 MCAND ABCDE0007136673 

1 1 1 ttl 
Position 1 5 Position 1 5 10 15 

N=O 

After: 

MPLR is unchanged. MCAND 000007008212886 

N=O 1 1 t t 
Position 1 5 10 15 

The numeric data fields MPLR and MCAND are multiplied, the result being placed in 
MCAND. Note that the MCAND field has been extended to the left the length of the 
MPLR field, five positions, and that N has not been changed. 

Errors: If there is not enough room to extend the KCARD field to the left, NER will be 
set equal to KLAST, and the routine will terminate. 

Remarks: Conversion from EBCDIC to decimal is necessary before using this subroutine. 
This may be accomplished with the A1DEC subroutine. The length of the JCARD and 
KCARD fields is arbitrary. up to the maximum space available. 

The arithmetic performed is decimal arithmetic, using whole numbers only. 

Space must always be provided in the KCARD field for expansion. The first position of 
the multiplicand, K, must be at least JLAST-J+1 positions from the beginning of 
KCARD. For example, if JCARD is 7 pOSitions, 1 through 7, then the multiplicand, 
in KCARD, must start at least seven positions (7-1+1=7) from the beginning of KCARD. 
This would have K equal to 8. 

The product, located in the KCARD field, will begin at position K-(JLAST-J+1) of 
KCARD, and end at position KLAST of KCARD. 
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ADD 
A1A3 
A1DEC 
A3AI 
CARRY 
DECAl 

NCOMP 

DIV 
DPACK 
DUNPK 
EDIT 
FILL 
GET 
ICOMP 
IOND 
KEYBD 
MOVE 
MPY 
NCOMP~ 

NSIGN 
NZONE 
PACK 
PRINT 
PUNCH 
PUT 
PI403 
P1442 

.. READ 
R250I 
SKIP 
STACK 
SUB 
S1403 
TYPER 
UNPAC 
WHOLE 

;Format: NCOMP(JCARD,J ,JLAST ,KCARD,K) 

Function: Two variable-length data fields are compared, and the result is ,set to a nega­
tive number, zero, or a positive number. This is a function subprogram. 

Parameter description: 

JCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This array contains the first data field to be compared, one 
character per word, in Al format. 

J - An integer constant, an integer expression, or an integer variable. This 
is the position of the first character of JCARD to be compared (the left­
hand end of a field). 

JLAST - An integer constant, an integer expression, or an integer variable, 
greater than or equal to J. This is the position of the last character of 
JCARD to be compared (the right-hand end of a field). 

KCARD - The name of a one-dimensional, integer array defined in a DIMENSION 
statement. This array contains the second data field to be compared, 
one character per· word, in Al format. 

K - An integer constant, an integer expression, or an integer variable. This 
is the position of the first character of KCARD to be compared (the left­
hand end of a field). 

Detailed description: Corresponding characters of JCARD and KCARD are compared 
logically, starting with JCARD(J) and KCARD(K). The routine operates from left to 
right. The routine terminates when JCARD and KCARD do not match, or when the char­
acter at JCARD(JLAST) has been compared. The follOWing table shows the value of ' 
NCOMP, depending on the relation of the JCARD field to the KCARD field: 

NCOMP Relation 

- (minus) JCARD is less than KCARD 

o (zero) JCARD is equal to KCARD 

+ (plus) JCARD is greater than KCARD 

More detailed information may be found in the NCOMP flowchart and listing. 
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Example: DIMENSION IN(80) , MASTR(80) 

IF (NCOMP(IN,1,20,MASTR,1»1~2,3 

The field on the input card starting in column 1 and ending in column 20 is compared 
with the master field. Control goes to statement 1 if the input card is less than the mas­
ter card. Control goes to statement 2 if the input card equals the mastercard. Control 
goes to statement 3 if the input card is greater than the master card. The fields com­
pared are not changed. 

IN 1234567bbbbbbbABCDEF 

MASTR 1234567bbbbbbbABCDEF 

NCOMP after is zero 

Errors: None 

Remarks: The collating sequence in ascending order is as follows: 

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, 

blank,. , < , (, + , & , $, * , ) , -, /, , , %, #, @, ' , = 

The compare operation is terminated by the last character of the first data field, the data 
field at JCARD, or by an unequal comparison. NCOMP is a function subprogram and as 
snch should be used in an arithmetic statement. 
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ADD NSIGN 

Format: CALL NSIGN( JCARD,J ,NEWS,NOLDS) 
A1A3 
A1DEC 
A3A1 
CARRY 
DECAl 
DIV 
DPACK 
DUNPK 
EDIT 

Function: Interrogate the sign and return with a code as to what the sign is. Also, 
modify the sign as specified. 

FILL 
GET 
ICOMP 
IOND 
KEYBD 
MOVE 
MPY 
NCOMP 
NSIGN ~ 
NZONE 
PACK 
PRINT 
PUNCH 
PUT 
P1403 
P1442 
READ 
R2501 
SKIP 
STACK 
SUB 
S1403 
TYPER 
UNPAC 
WHOLE 

Parameter description: 

JeARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This array contains the digit to be interrogated or modified, 
in decimal (D1) format. 

J - An integer constant, an integer expression, or an integer variable. This 
is the position of the digit to be interrogated or modified. 

NEWS - An integer constant, an integer expression, or an integer variable. This 
is the code specifying the desired modification of the sign. 

NOLDS - An integer variable. Upon completion of the routine, this variable con­
tains the code specifying what the sign was. 

Detailed description: The sign is retrieved and NOLDS is set as in the table below: 

NOLDS is When the sign was 

+1 positive 

-1 negative 

Then a new sign is inserted, specified by NEWS, as shown in the table below: 

NEWS Sign 

+1 positive 

0 opposite of old sign 

-1 negative 

NOLDS no change 

More detailed information may be found in the NSIGN flowchart and listing. 

-56-



Example: DIMENSION INUMB(9) 

CALL NSIGN(INUMB,9,O,N) 

Before: N=O, INUMB(9)=7 

After: N=l, INUMB(9)= -7 

Errors: None 

Remarks: The digit processed must be in decimal (Dl) format. If it is not, the results 
are meaningless. 
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ADD 
AlA3 
AlDEC 
A3Al 
CARRY 
DECAl 
DIV 
DPACK 
DUNPK 
EDIT 
FILL 
GET 
ICOMP 
IOND 
KEYBD 
MOVE 
MPY 
NCOMP 
NSIGN 
NZONE~ 

PACK 
PRINT 
PUNCH 
PUT 
P1403 
P1442 
READ 
R250l 
SKIP 
STACK 
SUB 
S1403 
TYPER 
UNPAC 
WHOLE 

NZONE 

Format: CALL NZONE(JCARD,J,NEWZ,NOLDZ) 

Function: Interrogate the zone and return with a code as to what the zone is. Also, 
modify the zone as specified. 

Parameter description: 

JCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This array contains the character to be interrogated or 
modified, in Al format. 

J - An integer constant, an integer expression, or an integer variable. This 
is the position of the character in JCARD to be interrogated or modified. 

NEWZ - An integer constant, an integer expression, or an integer variable. This 
is the code specifying the modification of the zone. 

NOLDZ - An integer variable. This variable contains the code specifying what the 
zone was. 

Detailed description: The zone is retrieved and NOLDZ is set as in the table below: 

NOLDZ is When the character was 

1 A-I 

2 J-R 

3 S-Z 

4 0-9 

more than 4 special 

Then a new zone is inserted, specified by NEWZ, as shown in the table below: 

NEWZ Character 

1 12 zone 

2 11 zone 

3 Ozone 

4 no zone 

more than 4 no change 
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When a special character is the original character, the zone will not be changed. More 
detailed information may be found in the NZONE flowc.hart and listing. 

Example: DIMENSION IN (80) 

CALL NZONE(IN,1,2,J) 

Before: J = 0 
IN(1) = a B (a 12,2 punch) 

After: J=1 
IN(1) = a K (an 11,2 punch) 

Errors: None 

Remarks: The minus sign or dash (-, an 11-punch) is treated as if it were a negative 
zero, not as a special character. This is the only exception. 

The only modification performed on an input minus sign is that it may be transformed to 
a digit zero with no zone (a positive zero). 
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ADD 
AIA3 
AIDEC 
A3AI 
CARRY 
DECAl 
DIV 
DPACK 
DUNPK 
EDIT 
FILL 
GET 
ICOMP 
IOND 
KEYBD 
MOVE 
MPY 
NCOMP 
NSIGN 
NZONE 
PACK ~ 
PRINT 
PUNCH 
PUT 

BAG*- jJ I.) C. 

ll}e. 
Format: CALL P--Ae-K(JCARD,J,JLAST,KCARD,K) 

Function: Information in Al format, one character per word, is PACKed into A2 format, 
two characters per word. 

Parameter description: 

JCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This is the input array, containing the data in Al format, 
one character per word. 

J - An integer constant, an integer expression, or an integer variable. This 
is the position of the first character of JCARD to be PACKed (the left­
hand end of a field). 

JLAST - An integer constant, an integer expression, or an integer variable, 
greater than J. This is the position of the last character of JCARD to 
be PACKed (the right-hand end of a field). 

KCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This is the array into which the data is PACKed, in A2 for­
mat, two characters per word. 

K - An integer constant, an integer expression, or an integer variable. This 
is the position of the first element of KCARD to receive the PACKed 
characters (the left-hand end of a field). 

Pl403 
Pl442 
READ 
R2501 
SKIP 
STACK 
SUB 
Sl403 
TYPER 
UNPAC 
WHOLE 

Detailed description: The characters in the JCARD array are taken in pairs, starting 
with JCARD(J), and PACKed together into one element of KCARD, starting with . 
KCARD(K). Since the characters are taken in pairs, an even number of characters will 
always be PACKed. If necessary, the character at JCARD(JLAST+I) will be used in 
order to make the last data PACKed a pair. More detailed information may be found in 
the P ACK/UNPAC flowchart and listing. 
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Example: DIMENSION IUNPK(26),IPAKD(26) 

CALL PACK (IUNPK, 1, 25,IPAKD, 1) 

Before: 

IUNPK AbBbCbDbEbFbGbHbThJbKbLbMbNbObPbQbRbSbTbUbVbWbXbYbZb 

1 1 1 1 1 1 
Position 1 5 10 15 20 25 

IPAKD Oblb2b3b4b5b6b7b8b9bOblb2b3b4b5b6b7b8b9bOblb2b3b4b5b 

t t t ttl 
Position 1 5 10 15 20 25 

After: 

IUNPK is the same. 

IPAKD ABCDE FG HIJKLMNOPQRSTUVWXY Z3b4b5b6b7b8b9bOblb2b3b4b5b 

1 t t t t t 
Position 1 5 10 15 20 25 

Note that each two characters shown above represent one element of the array. 
Also, after IUNPK has been PACKed, the twenty-sixth character, Z, has been 
PACKed since 25 characters were specified (between J and JLAST). 

Errors: None 

Remarks: If JLAST is less than or equal to J, the first two characters of JCARD will be 
PACKed. An even number of characters in JCARD will always be PACKed into KCARD. 
An equation for how much space is required, in elements, in KCARD is 

[ JLAST
2 

-J+2] Space in KCARD = 

This result is rounded down at all times. 
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ADD PRINT 
AlA3 
AlDEC 
A3Al 
CARRY 
DECAl 
DIV 
DPACK 
DUNPK 
EDIT 
FILL 

Format: CALL PRINT (JCARD,J,JLAST ,NER) 

Function: The printing of one line on the IBM 1132 Printer is initiated, and control 
is returned to the user. 

Parameter description: 

GET 
ICOMP 
IOND 
KEYBD 
MOVE 
MPY 
NCOMP 
NSIGN 
NZONE 
PACK 
PRINT -+­
PUNCH 

JCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This array contains the information to be printed, on the 
IBM 1132 Printer, in Al format, one character per word. 

J - An integer constant, an integer expression, or an integer variable. This 
is the position of the first character of JCARD to be printed (the left­
hand end of a field). 

JLAST - An integer constant, an integer expression, or an integer variable, 
greater than or equal to J. This is the position of the last character of 
JCARD to be printed (the right-hand end of a field). 

NER - An integer variable. This variable indicates carriage tape .channel con­
ditions that have occurred in printing. 

PUT 
P1403 
P1442 
READ 
R250l 
SKIP 
STACK 
SUB 
S1403 
TYPER 
UNPAC 
WHOLE 

Detailed description: When the previous print operation is finished, if a print operation 
was going on, the routine begins. The characters to be printed are packed and reversed. 
Since the characters are taken in pairs, an even number of characters is required. If 
necessary, the character at JCARD(JLAST+l) will be used to get an even number. Then 
printing is initiated and control is returned to the user. When printing is finished, the 
printer spaces one line and the indicator, NER, is set as follows: 

NER is when 

3 Channel 9 has been encountered 

4 Channel 12 has been encountered 

If channel 9 or channel 12 is not encountered, the indicator is not set. 

If a WAIT occurs at location 41, one of the following conditions exists: 

Condition 

Printer not ready or end of forms. 

Internal subroutine error. Rerun job. If 
error persists, verify that the subroutine 
deck is accurate, using the listing in this 
manual. If the deck is the same, contact 
your local IBM representative. Save all out­
put. 
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6xx0 

6xxl 



All of the above WAITs require operator intervention. 

Only one line can be printed at a time (JLAST-J+1 must be less than or equal to 120). 

More detailed information may be found in the PRINT/SKIP flowchart and listing. 

Example: DIMENSION IOUT(120) 

N=O 

CALL PRINT(IOUT,1,120,N) 

IF(N-3) 1,2,3 

2 Channel 9 routine 

3 Channel 12 routine 

1 Normal processing 

The line in lOUT, from IOUT(l) through IOUT(120), is printed. The indicator is tested 
to see whether (1) the line was printed at channel 9 or (2) the line was printed at channel 
12. Appropriate action will be taken. 

Notice that the test of the indicator is made after printing. The test should always be 
performed in this way to see where the line has just been printed. If the indicator was 
set, the line was printed at channel 9 or channel 12. 

Errors: If JLAST is less than J, only one character will be printed. If more than 120 
characters are specified (JLAS,T-J+1 is greater than 120), only 120 characters will be. 
printed. 

Remarks: Mter each line is printed, the condition indicator should be checked for the 
channel 9 or channel 12 indication. In doing this the same variable should always be used 
for the indicator. 

The indicator is not reset by the subroutine. It is the responsibility of the user to initial­
ize and reset this indicator. 

If this subroutine is used, any other I/O must use commercial subroutines, with the 
exception of disk, which must always use FORTRAN I/O. 
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ADD PUNCH 
A1A3 
A1DEC 
A3A1 
CARRY 
DECAl 
DIV 

Format: CALL PUNCH(JCARD,J,JLAST ,NER) 

Function: Punches a card on the IBM 1442, Model 6 or 7. See Subroutine P1442 for 
punching on the 1442 Model 5. 

DPACK Parameter description: 
DUNPK 
EDIT 
FILL 
GET 
ICOMP 
IOND 
KEYBD 
MOVE 
MPY 
NCOMP 
NSIGN 
NZONE 
PACK 
PRINT 

JCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This array contains the characters to be punched into a card, 
in Al format, one character per word. 

J - An integer constant, an integer expression, or an integer variable. This 
is the position of the first character of JCARD to be punched (the left­
hand end of a field). 

JLAST - An integer constant, an integer expression, or an integer variable, 
greater than or equal to J. This is the position of the last character of 
JCARD to be punched (the right-hand end of a field). 

PUNCH~ 

PUT 

NER - An integer variable. This variable indicates any conditions that have 
occurred in punching a card, and the nature of these conditions. 

P1403 
P1442 
READ 
R2501 
SKIP 
STACK 
SUB 
S1403 
TYPER 
UNPAC 
WHOLE 

Detailed description: The characters to be punched are converted from EBCDIC to card 
codes, one at a time. When all characters have been converted, the punching operation 
is initiated. If an error occurs during the operation, the condition indicator is set, and 
the operation is continued. The possible values of the condition indicator and their mean­
ing are listed below: 

NER is 

o 

1 

when 

Last card condition. 

Feed or punch check. 
Operator intervention 
required. 

If a WAIT occurs at location 41, one of the following conditions exists: 

Conditions 

Punch not ready. 

Internal subroutine error. Rerun job. 
If error persists, verify that the sub­
routine deck is accurate, using the 
listing in this manual. If the deck is 
the same, contact your IBM repre­
sentative. Save all output. 

All of the above WAITs require operator intervention. 
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lxxO 

lxxl 



Only one card can be punched at a time (JLAST-J+1 must be less than or equal to 80). 

More detailed information may be found in the READ/PUNCH flowchart and listing. 

Example: DIMENSION IOTPT (80) 

N=-l 

CALL PUNCH(IOTPT,1,80,N) 

Before: 

IOTPT NAME ... ADDRESS ... AMOUNT 

t t t 
Position 1 20 60 

N=-l 

After: 

IOTPT is the same. 

N=O 

The information in IOTPT, from IOTPT(l) to IOTPT(80), has been punched into a card. 
Since N=O, the information was punched correctly, and the card punched into was the 
last card. 

Errors: If a punch or feed check occurs, the condition indicator will be set equal to 1. 
If an internal error occurs, the system will WAIT as specified above. 

If more than 80 characters are specified (JLAST-J+l is greater than 80), only 80 charac­
ters, one card, will be punched. 

Remarks: After each card is punched, the condition indicator should be checked for the 
last card indication. This will occur only after the last card has physically been 
punched. 

The condition indicator is not reset by the subroutine. It is the responsibility of the user 
to initialize and reset this indicator. 

If this subroutine is used, any other I/o must use commercial subroutines, with the ex­
ception of disk, which must always use FORTRAN I/O. 
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ADD 
A1A3 
A1DEC 
A3A1 
.CARRY 
DECAl 
DIV 
DPACK 
DUNPK 
EDIT 
FILL 
GET 
ICOMP 
IOND 
KEYBD 
MOVE 
MPY 
NCOMP 
NSIGN 
NZONE 
PACK 
PRINT 
PUNCH 
PUT ~ 
P1403 
P1442 
READ 
R2501 
SKIP 
STACK 
SUB 
S1403 
TYPER 
UNPAC 
WHOLE 

PUT 

Format: CALL PUT (JCARD,J,JLAST ,V AR,ADJST ,N) 

Function: Converts the whole portion of a real variable, VAR, to an EBCDIC integer 
number, half-adjusting as specified, and places the result, after decimal 
point alignment, in an array . An ll-zone is placed over the low-order, 
rightmost position in the array if V AR is negative. 

Parameter description: 

JCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This array will contain the result of the PUT routine, 
EBCDIC coded information, in Al format, one digit per word. 

J - An integer constant, an integer expression, or an integer variable. This 
is the first position of JCARD to be filled with the result (the left-hand 
end of a field). 

JLAST - An integer constant, an integer expression, or an integer variable, 
greater than or equal to J. This is the last position to be filled with the 
result (the right-hand end of a field). 

VAR - A real constant, a real expression, or a real variable. This is the num­
ber whose whole portion will be PUT. 

ADJST - A real constant, a real expression, or a real variable. This is added to 
the variable, V AR, as a half-adjustment factor~ 

N - An integer constant, an integer expression, or an integer variable. This 
specifies the number of digits to truncate from the right-hand end of the 
number, V AR. 

Detailed description: First, the half-adjustment factor is added to the real variable, 
V AR. Then, each digit is retrieved using the formula 

EBCDIC DIGIT = 256 (BINARY DIGIT) - 4032 

and placed in the output area. Each binary digit is retrieved by subtracting the digits 
already retrieved from V AR and multiplying by 10. The next digit is then retrieved and 
placed in the output area. More detailed information may be found in the PUT flowchart 
and listing. 
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Example: DIMENSION IPRNT(120) 

CALL PUT(lPRNT, 1,12, A, 5. 0,1) 

Before: 

A = 1234567. 

IPRNT ABCDEFG HIJKLMNOPQRSb 

t t t t t 
Position 1 5 10 15 20 

Mter: 

A = 1234567. 

IPRNT 000000123457MNOPQRSb 
t • t • t 

Position 1 10 15 20 

Errors: None 

Remarks: If the receiving field, JCARD, is not large enough to hold all of the output, 
only the low-order digits are placed. 

If JLAST is less than or equal to J, only one digit will be PUT. 

It is necessary for the programmer to use the ADJST parameter in every PUT. For 
example, assume that the number to be PUT is 123.00. Because the IBM 1130 is a binary 
machine, the number may be represented in core storage as 122.999 .... If this number is 
PUT with ADJST equal to zero, the result will be 122. However, with ADJST equal to 
0.5, the preliminary result is 123.499; when PUT, the result is 123. The value of ADJST 
should be a 5 in the decimal position one to the right of the low-order digit to be PUT. 

The last two factors, ADJST and N, form a logical pair, and should usually appear as 
either: 

ADJST N 

.5 and 0 
or 5. and 1 
or 50. and 2 
or 500. and 3 

etc. etc. 

ADJST should never be less than. 5, since this will introduce fraction inaccuracies. 
From this it follows that N should never be negative. 

If PUT (or GET) is used, the calling program must use extended precision. 
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ADD P1403 
A1A3 
A1DEC 
A3A1 
CARRY 
DECAl 
DIV 
DPACK 
DUNPK 
EDIT 
FILL 
GET 
ICOMP 
IOND 
KEYBD 
MOVE 
MPY 
NCOMP 
NSIGN 
NZONE 
PACK 
PRINT 
PUNCH 
PUT 
P1403 
P1442 
READ 
R2501 
SKIP 
STACK 
SUB 
S1403 
TYPER 
UNPAC 
WHOLE 

Format: CALL P1403(JCARD, J,JLAST, NER) 

Function: The printing of one line on the IBM 1403 Printer, Model 6 or 7, is initiated, 
and control is returned to the user. 

Parameter description: 

JCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This array contains the information to be printed, on the 
IBM 1403 Printer, in Al format, one character per word. 

J - An integer constant, an integer expression, or an integer variable. This 
is the position of the first character of JCARD to be printed (the left-hand 
end of a field). 

JLAST - An integer constant, an integer expression, or an integer variable, 
greater than or equal to J. This is the position of the last character of 
JCARD to be printed (the right-hand end of a field). 

NER - An integer variable. This variable indicates carriage control tape condi­
tions that have occurred in printing. 

Detailed description: When the previous print operation is finished, if a print operation 
was going on, the routine begins. The characters to be printed are converted to 1403 
Printer codes and reversed so as to match the 1403 buffer mechanism. Since the char­
acters are taken in pairs, an even number of characters is required. If necessary, the 
character at JCARD{JLAST+l) will be used to get an even number. Printing is then 
initiated and control is returned to the user. When printing is finished, the printer spaces 
one line and the indicator, NER, is set as follows: 

NER is when 

3 Channel 9 has been encountered 

4 Channel 12 has been encountered 

If neither channel 9 nor channel 12 is encountered, the indicator is not set. If a WAIT 
occurs at location 41, one of the following conditions exists: 

Conditions 

Printer not ready or end of forms. 

Internal subroutine error. Rerun job. If error persists, 
verify that the subroutine deck is accurate, using the listing 
in this manual. If the deck is the same, contact your local 
IBM representative. Save all output. 

All of the above WAlTs require operator intervention. 
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9000 

9001 



Only one line can be printed at a time (JLAST-J+l must be less than or equal to 120). 

More detailed information may be found in the P1403 flowchart and listing. 

Example: DIMENSION IOUT(120) 

N=O 

CALL PI403(IOUT, 1, 120,N) 

IF(N-3)1, 2, 3 

2 Channel 9 routine 

3 Channel 12 routine 

1 Normal processing 

The line in lOUT, from IOUT(I) through IOUT(120), is printed. The indicator is tested 
to see whether (1) the line was printed at channel 9 or (2) the line was printed at channel 
12. Appropriate action will be taken. 

Notice that the test of the indicator is made after printing. The test should always be 
performed in this way to see where the line has just been printed. If the indicator was 
set, the line was printed at channel 9 or channel 12. 

Errors: If JLAST is less than J, two characters will be printed. If more than 120 char­
acters are specified (JLAST-J+l is greater than 120), only 120 characters will be printed. 

Remarks: After each line is printed, the condition indicator should be checked for the 
channel 9 or channel 12 indication. In doing this, the same variable should always be 
used for the indicator. 

The indicator is not reset by the subroutine. It is the responsibility of the user to 
initialize and reset this indicator. 

If this subroutine is used, any other I/O must use commercial subroutines, with the 
exception of disk, which must always use FORTRAN I/O. 

This CSP subroutine uses three subprograms that are part of the Disk Monitor Version 2 
subroutine library. If P1403 is to be used with Version 1 of the Monitor, ZIPCO, EBPT3, 
and PRNT3 must be loaded onto the Version 1 disk cartridge. 
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ADD P1442 
AlA3 
AIDEC 
A3Al 
CARRY 
DECAl 
DN 
DPACK 
DUNPK 
EDIT 
FILL 
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IOND 
KEYBD 
MOVE 
MPY 
NCOMP 
NSIGN 
NZONE 
PACK 
PRINT 
PUNCH 
PUT 

Format: CALL P l442(JCARD, J, JLAST, NER) 

Function: Punches a card on the IBM 1442, Model 5, 6, or 7. 

Parameter description: 

JCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This array contains the characters to be punched into a card, 
in Al format, one character per word. 

J - An integer constant, an integer expression, or an integer variable. This 
is the position of the first character of JCARD to be punched (the left-hand 
end of a field). 

JLAST - An integer constant, an integer expression, or an integer variable, 
greater than or equal ,to J. This is the position of the last character of 
JCARD to be punched (the right-hand end of a field). 

NER - An integer variable. '. This variable indicates any conditions that have 
occurred in punching a card, and the nature of these conditions. 

P1403 Detailed description: The characters to be punched are converted from EBCDIC to card 
P1442 ~ codes, one at a time. When all characters have been converted, the punching operation 
READ is initiated. If an error occurs during the operation, the condition indicator is set, and 
R2501 the operation is continued. The possible values of the condition indicator and their 
SKIP meaning are listed below: 
STACK 
SUB 
S1403 
TYPER 
UNPAC 
WHOLE 

NER is when 

o Last card condition. 

1 Feed or punch check. Operator intervention required. 

If a WAIT occurs at location 41, one of the following conditions exists: 

Conditions Accumulator (hex) 

Punch not ready. !xx0 

Internal subroutine error. Rerun job. If error persists, !xxI 
verify that the subroutine deck is accurate, using the listing 
in this manual. If the deck is the same, contact your IBM 
representative. Save all output. 

All of the above WAITs require operator intervention. 
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Only one card can be punched at a time (JLAST-J+l must be less than or equal to 80). 

More detailed information may be found in the P1442 flowchart and listing. 

Example: DIMENSION IOTPT(80) 

N =-1 

CALL P1442 (IOTPT ,1, 80,N) 

Before: 

IOTPT NAME ••• ADDRESS ••. AMOUNT 

Position 
tt t 
1 20 60 

N =-1 

After: 

IOTPT is the same. 

N=O 

The information in IOTPT, from IOTPT(1) to IOTPT(80), has been punched into a card. 
Since N = 0, the information was punched correctly, and the card punched into was the 
last card. 

Errors: If a punch or feed check occurs, the condition indicator will be set equal to 1. 
If an internal error occurs, the system will WAIT as specified above. 

If JLAST is less than J, only one character will be punched. 

If more than 80 characters are specified (JLAST-J+l is greater than 80), only 80 
characters, one card, will be punched. 

Remarks: After each card is punched, the condition indicator may be checked for the 
last-card indication. This will occur only after the last card has physically been 
punched. 

The condition indicator is not reset by the subroutine. It is the responsibility of the 
user to initialize and reset this indicator. 
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If this subroutine is used, any other I/O must use commercial subroutines, with the ex­
ception of disk, which must always use FORTRAN I/O. 

If a program contains no calls to the READ subroutine, this routine (P1442) may be used 
to punch cards on the 1442, Model 6 or 7, at a considerable savings in core storage. 
This is due to the fact that READ and PUNCH are two different entry points to the same 
subroutine. A call to one or both will cause the READ/PUNCH routine to be added to 
the core load. P1442 is smaller in size, since it is basically the PUNCH portion of the 
READ/PUNCH routine. A program may not CALL both READ/PUNCH and P1442; the 
Monitor will refuse to load two I/O routines that service the same device. To feed the 
first card, a P1442 CALL may be issued, punching 80 blanks. 

This CSP subroutine uses part of the Disk Monitor Version 2 subroutine library. If 
P1442 is to be used with Version 1 of the Monitor, PNCH1 must be loaded onto the 
Version 1 disk cartridge. 
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C(l ... £;)u 
-R-B-A::D 

CI~~;"I.!) 

Format: CALL R:E-kB(JCARD,J,JLAST,NER) 

Function: Reads a card from the IBM 1442, Model 6 or 7, only, overlapping the conver­
sion from card codes to EBCDIC. 

Parameter description: 

JCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. A card will be read into this array, in A1 format, one char­
acter per word. 

J - An integer constant, an integer expression, or an integer variable. This 
is the position of the first word of JCARD into which a character will 
be read (the left-hand end of a field). 

JLAST - An integer constant, an integer expression, or an integer variable, 
greater than or equal to J. This is the position of the last word of 
JCARD into which a character will be read (the right-hand end of a 
field). 

NER - An integer variable. This variable indicates any conditions that have oc­
curred in reading a card, and the nature of these conditions. 

Detailed description: A card read operation is started. While the card is being read, 
the characters, one at a time, are converted from card codes to EBCDIC. If an error 
occurs during the operation, the condition indicator is set, and the operation continues. 
The possible values of the condition indicator and their meaning are listed below: 

NER is 

o 

1 

when 

Last card condition. 

Feed or read check. 
Operator intervention 
required. 

If a WAIT occurs at location 41, one of the following conditions exists: 

Conditions 

Reader not ready. 

Internal subroutine error. Rerun job. 
If error persists, verify that the sub­
routine deck is accurate, using the 
listing in this manual. If the deck is 
the same, contact your IBM repre­
sentative. Save all output. 
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All of the above WAITs require operator intervention. 

Only one card can be read at a time (JLAST-J+1 must be less than or equal to 80). More 
detailed information may be found in the READ/PUNCH flowchart and listing. 

Example: DIMENSION INPUT(160) 

Nl=-l 

cr: ... :::~;/ (;~ 
CALL -HB:AD(INPUT,1,80,N1) 

N2=-1 

CR.EI,! D 
CALL R-E-A-B(INPUT,81,160,N2) 

Before: 

INPUT 000000 ... 0000000000 

1 1 t t 
Position 1 5 155 160 

N1=-1 

N2=-1 

After: 

INPUT THIS IS THE NAME •.. SECOND CARD ... 

1 1 t t tt t 1 t 
Position 1 5 10 15 8081 85 90 160 

N1=-1 

N2=-1 

From the user's viewpoint the next card is read into the INPUT array (1-80). N1 is not 
one of the indicated values, so the first read was successful. The next card is read into 
the INPUT array (81-160). N2 is not one of the indicated values, so the second read was 
also successful. 

Errors: If a read or feed check occurs, the condition indicator will be set equal to 1. If 
an internal error occurs, the system will WAIT as specified above. 

If more than 80 characters are specified (JLAST-J+1 is greater than 80), only 80 charac­
ters, one card, will be read. 
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Remarks: After each card read, the condition indicator may be checked for the last 
card indication. This will occur only after the last card has physically been read into 
core storage. 

The condition indicator is not reset by the subroutine. It is the responsibility of the 
user to initialize and reset this indicator. 

If this subroutine is used, any other I/O must use commercial subroutines, with the ex­
ception of disk, which must always use FORTRAN I/O. 

Note that the READ subroutine will not detect Monitor / / control cards, as opposed to 
the standard FORTRAN READ, which exits when such a card is encountered. 
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ADD R2501 
A1A3 
AIDEC· 
A3A1 
CARRY 
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DUNPK 
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NSIGN 
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PACK 
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PUNCH 
PUT 
P14Q3 

Format: CALL R2501(JCARD,J, JLAST, NER) 

Function: Reads a card from the IBM 2501, Model Al or A2 only, overlapping the con­
version from card codes to EBCDIC. 

Parameter description: 

JCARn. - The name of a one-dimensional integer array defined in a DIMENSION 
statement. A card will be read into this array, in Al format, one char­
acter per word. This array should always be 80 words in length. 

J - An integer constant, an integer expression, or an integer variable. This 
is the position of the first word of JCARD into which a character will be 
read (the left-hand end of a field). 

JLAST - An integer constant, an integer expression, or an integer variable, greater 
than or equal to J. This is the position of the last word of JCARD into 
which a character will be read (the right-hand end of a field). 

NER - An integer variable. This variable indicates any conditions that have oc­
curred in reading a card, and the nature of these conditions. 

P1442 Detailed description: A card read operation is started. While the card is being read, 
READ the characters, one at a time, are converted from card codes to EBCDIC. If an error 
R2501 ~ occurs during the operation, the condition indicator is set, and the operation continues. 
SKIP The possible values of the condition indicator and their meaning are listed below: 
STACK 
SUB 
S1403 
TYPER 
UNPAC 
WHOLE 

NEB is when 

o Last card condition. 

1 Feed or read check. Operator intervention 
required. 

If a WAIT occurs at location 41, one of the following conditions exists: 

Conditions 

Reader not ready. 

Internal subroutine error. Rerun job. If 
error persists, verify that the subroutine 
deck is accurate, using the listing in this 
manual. If the deck is the same, contact 
your IBM representative. Save all output. 

All of the above WAITs require operator intervention. 
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Only one card can be read at a time (JLAST-J+l must be less than or equal to 80). More 
detailed information may be found in the R2501 flowchart and listing. 

Example: DIMENSION INPUT(160) 

Nl=-1 

CALL R2501 (INPUT, 1,80, Nl) 

N2=-1 

CALL R2501(INPUT, 81, 160, N2) 

Before: 

INPUT 000000 ••. 0000000000 

t t t t 
Position 1 5 155 160 

Nl=-1 

N2=-1 

After: 

INPUT TIllSbISbTHEbNAME .•• SECONDbCARD •.•••••••. 

t t t t tt t t t 
Position 1 5 10 15 80 81 85 90 160 

Nl=-1 

N2=-1 

The first card is read into the INPUT array (1-80). Nl is not one of the indicated values, 
so the first read was successful. The next card is read into the INPUT array (81-160). 
N2 is not one of the indicated values, so the second read was also successful. 

Errors: If a read or feed check occurs, the condition indicator will be set equal to 1. 
If an internal error occurs, the system will WAIT as specified above. 

If more than 80 characters are specified (JLAST-J+l is greater than 80), only 80 char­
acters, one card, will be read. 
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Remarks: After each card read, the condition indicator may be checked for the last­
card indication. This will occur only after the last card has physically been read into 
core storage. 

The condition indicator is not reset by the subroutine. It is the responsibility of the user 
to initialize and reset this indicator. 

If this subroutine is used, any other I/O must use commercial subroutines, with the ex­
ception of disk, which must always use FORTRAN I/O. 

Note that the R2501 routine does not detect Monitor / / control cards, as opposed to the 
standard FORTRAN READ, which exits when such a card is encountered. 

This CSP subroutine uses part of the Disk Monitor Version 2 subroutine library. If 
R250l is to be used with VerSion 1 of the MOnitor, READl must be loaded onto the 
Version 1 disk cartridge. 
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SKIP 

Format: CALL SKIP (N) 

Function: Execute the requested control function on the IBM 1132 Printer 

Parameter description: 

N - An integer constant, an integer expression, or an integer variable. The 
value of this variable corresponds to an available control function. 

Detailed description: If the printer is busy, the subroutine WAITs. Otherwise, or when 
the printer finishes, the routine executes the requested function and returns control to 
the calling program. The control functions and their values are as follows: 

Function Value 

Immediate skip to channel 1 12544 

Immediate skip to channel 2 12800 

Immediate skip to channel 3 13056 

Immediate skip to channel 4 13312 

Immediate skip to channel 5 13568 

Immediate skip to channel 6 13824 

Immediate skip to channel 9 14592 

Immediate skip to channel 12 15360 

Immediate space of 1 space 15616 

Immediate space of 2 spaces 15872 

Immediate space of 3 spaces 16128 

Suppress space after printing o 

Normal spacing is one space after printing. 

Example: NUMBR=12544 

CALL SKIP (NUMBR) 

I 

The carriage skips until a punch in channel 1 of the carriage control tape is encountered 
(normally this is at the top of a page). 
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STACK 
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S1403 
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Errors: Only the codes mentioned above can be used. The use of anything else will re­
suIt in either no movement of the carriage or a WAIT at location 41 with 6xx1 in the 
accumulator (hex). 

Remarks: When space suppression after printing is executed, it is reset to single-space 
after printing. If the user wishes to continue suppression, he must reissue the suppres­
sion command. 

If this subroutine is used, any other I/O must use commercial subroutines, with the ex­
ception of disk, which must always use FORTRAN I/O. 
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STACK 

Format: CALL STACK 

Function: Selects the alternate stacker on the IBM 1442, Model 6 or 7, only for the next 
card to go through the punch station. More detailed information may be found 
in the STACK flowchart and listing. 

iExample: A card has been read. The sum of the four-digit numbers in columns 10-13 
and 20-23 is punched in columns 1-5. If the sum is negative, the card should be se­
[ected into the alternate stacker. A program to solve the problem follows: 

FOR TRAN Statement Meaning 

1 FORMAT(9X,14,6X,14) Description of the input data. 

2 FORMAT (15) Description of the output data. 

10=2 Input unit number. 

3 READ(IO,1)11,12 Input statement. 

13=11+12 Sum. 

IF(13)4,5,5 Is the sum negative? 

4 CALL STACK Yes - select the card. 

5 WRITE (10,2)13 No - punch. 

GO TO 3 Process the next card. 

END 

Errors: None 

Remarks: If the card reader is in a not-ready state (last card) and the card just read is 
to be stacker-selected, the card reader will not accept the stacker select command. The 
user should place a blank card after the card deSignating last card to his program. This 
will prevent the card reader from becoming not ready and will allow the card to be 
stacker-selected. 
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ADD 
A1A3 
A1DEC 
A3A1 
CARRY 
DECAl 
DIV 
DPACK 
DUNPK 
EDIT 
FILL 
GET 
ICOMP 
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KEYBD· 
MOVE 
MPY 
NCOMP 
NSIGN 
NZONE 
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PRINT 
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STACK 
SUB ..­
S1403 
TYPER 
UNPAC 
WHOLE 

SUB 

Format: CALL SUB(JCARD,J,JLAST,KCARD,K,KLAST,NER) 

Function: Subtracts one arbitrary-length decimal data field from another arbitrary­
length decimal data field, placing the result in the second data field. 

Parameter description: 

JCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This is the array that is subtracted, the subtrahend. The 
data must be stored in JCARD in decimal format, one digit per word. 

J - An integer constant, an integer expression, or an integer variable. This 
is the position of the first digit to be subtracted (the left-hand end of a 
field). 

JLAST - An integer constant, an integer expression, or an integer variable, 
greater than or equal to J. This is the position of the last digit to be 
subtracted (the right-hand end of a field). 

KCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This array, the minuend, is subtracted from, and will con­
tain the result in decimal format, one digit per word. 

K - An integer constant, an integer expression, or an integer variable. This 
is the position of the first digit of KCARD (the left-hand end of the field). 

KLAST - An integer constant, an integer expression, or an integer variable, 
greater than or equal to K. This is the position of the last character of 
KCARD (the right-hand end of a field). 

NER - An integer variable. Upon completion of the subroutine, this variable 
will indicate whether arithmetic overflow occurred. 

Detailed description: The sign of the JCARD field is reversed and then the JCARD and 
KCARD fields are ADDed using the ADD subroutine. More detailed information may be 
found in the SUB flowchart and listing. 
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Example: DIMENSION IGRND(12),ITEM(6) 

N=O 

CALL SUB(ITEM,1,6,IGRND,1,12,N) 

Before: 

-
IGRND 000713665203 ITEM 102342 

t t t t t 
Position 1 5 10 Position 1 5 

N=O 

After: 

IGRND 000713767545 ITEM is unchanged. 

t t t 
Position 1 5 10 

N=O 

The numeric data field ITEM, in decimal format, is SUBtracted from the numeric data 
field IGRND, also in decimal format. Note that the fields are both right-justified. In 
this case, since the ITEM field is negative, and the operation to be performed is sub­
traction, the ITEM field is added to the IGRND field. The error indicator, N, is the 
same, since there is no overflow out of the high-order digit, left-hand end, of the 
IGRND field. 

Errors: If the KCARD field is hOt large enough to contain the sum (that is, if there is a 
carry out of the high-order digit), the error indicator, NER, will be set equal to KLAST. 

If the JCARD field is longer than the KCARD field, nothing will be done and the error 
indicator will be equal to KLAST. 

Remarks: See the remarks for the ADD subroutine. 
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ADD S1403 
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DECAl 
DIV 
DPACK 
DUNPK 
EDIT 
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Format: CALL SI403(N) 

FUnction: Execute the requested control function on the IBM 1403 Printer, Model 6 or 
7, only. 

Parameter description: 

N - An integer constant, an integer expression, or an integer variable. The value 
of this variable corresponds to an available control function. 

Detailed description: If the printer is busy, the subroutine WAITs. Otherwise, or when 
the printer finishes, the routine executes the requested function and returns control to 
the calling program. The control functions .and their values are as follows: 

FUnction Value 

Immed.iate skip to channel 1 12544 

Immediate skip to channel 2 12800 

Immediate skip to channel 3 13056 

Immediate skip to channel 4 13312 

Immediate skip to channel 5 13568 

Immediate skip to channel 6 13824 

Immediate skip to channel 7 14080 

Immediate skip to channel 8 14336 

Immediate skip to channel 9 14592 

Immediate skip to channel 10 14848 

Immediate skip -to channel 11 15104 

Immediate skip to channel 12 15360 

Immediate space of 1 space 15616 

Immediate space of 2 spaces 15872 

Immediate space of 3 spaces 16128 

Suppress space after printing o 

Normal spacing is one space after printing. 
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Example: NUMBR=12544 

CALL S1403(NUMBR) 

The carriage skips until a punch in chatmel 1 of the carriage control tape is en­
countered. (Normally this is at the top of a page. ) 

Errors: Only the codes mentioned above can be used. The use of anything else will re­
sult in either no movement of the carriage or a WAIT at location 41 with 6xx1 in the 
accumulator (hex). 

Remarks: When space suppression after printing is executed, it is reset to single-space 
after printing. If the user wishes to continue suppression, he must give the suppression 
command again. 

If this subroutine is used, any other I/O must use commercial subroutines, with the ex­
ception of disk, which must always use FORTRAN I/O. 

This CSP subroutine uses three subprograms that are part of the Disk Monitor Version 2 
subroutine library. If S1403 is to be used with Version 1 of the Monitor, ZIPCO, EBPT3, 
and PRNT3 must be loaded onto the Version 1 disk cartridge. 
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ADD TYPER 
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Format: CALL TYPER(JCARD,J,JLAST) 

Function: The typing on the console printer is initiated, and control is returned to the 
user. 

Parameter description: 

JCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This array contains the characters to be printed on the con­
sole printer, in Al format, one character per word. 

J - An integer constant, an integer expression, or an integer variable. This 
is the position of the first character of JCARD to be printed (the left­
hand end of a field). 

JLAST - An integer constant, an integer variable, or an integer expression, 
greater than or equal to J. This is the position of the last character of 
JCARD to be printed (the right~hand end of a field). 

Detailed description: The characters to be printed are converted from EBCDIC to con­
sole printer codes and are packed. Since the characters are taken in pairs, an even 
number of characters is required. If necessary, the character at JCARD(JLAST+I) will 
be used to get an even number. Then the print operation is started. While printing is in 
progress, control is returned to the user's program. 

More detailed information may be found in the TYPER/KEYBD flowchart and listing. 

Example: DIMENSION IOTPT(120) 

CALL TYPER(IOTPT,1,120) 
TYPER~~--------------------------------------------------------------------~ 
UNPAC 
WHOLE 

Before: 

IOTPT QUANTITY ... ITEM ... PRICE ... AMOUNT 

t 1 I 1 I 
Position 1 5 20 80 120 

Mter: 

IOTPT is the same. The line is being printed. 

The printing of the line, specified in IOTPT, is initiated on the console printer, and con­
trol returns to the user's program. 
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Errors: If a WAIT occurs at location 41, one of the following conditions exists: 

Condition 

Console printer is not ready. 
Make it ready and continue. 

Internal subroutine error. Re-
run job. If error persists, verify 
that the subroutine deck is accurate, 
using the listing in this manual. 
If the deck is the same, contact 
your local IDM representative. 
Save all output. 

Accumulator (hex) 

2xxO 

2xx1 

If JLAST is less than J, two characters will be printed. If more than 120 characters are 
specified (JLAST-J+1 is greater than 120), only 120 characters will be printed. 

Remarks: The asterisked characters in Appendix D of IBM 1130 Subroutine Library 
(C26-5925) are legal. No other characters will be printed. 

If this subroutine is used, any other I/O must use commercial subroutines, with the ex­
ception of disk, which must always use FORTRAN I/O. 

Control functions can be used on the console printer. The following table indicates the 
available control functions and the decimal constant required for each function: 

Function Decimal constant 

Tabulate 1344 

Shift to black 5184 

Carrier return 5440 

Backspace 5696 

Line feed 9536 

Shift to red 13632 

The decimal constant corresponding to a particular function must be placed in the output 
area (JCARD). The function will take place when its position in the output area is 
printed. 
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Example: JCARD(I)=5440 

JCARD(21)=1344 

JCARD(30)=5440 

JCARD(51)=5440 

JCARD(82)=5440 

CALL TYPER(JCARD,I,101) 

The above coding will carrier-return to a new line, then print characters 2-20 of JCARD, 
tab to the next tab stop; print characters 22-29, carrier return, print characters 31-50, 
carrier return, print characters 52-81, carrier return, and finally print characters 
83-101. 
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UNPAC 

Format: CALL UNPAC (JCARD,J ,JLAST ,KCARD,K) 

Function: Information in A2 format, two characters per word, is UNPACked into Al 
format, one character per word. 

Parameter description: 

JCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This is the input array, containing the data in A2 format, 
two characters per word. 

J - An integer constant, an integer expression, or an integer variable. This 
is the position of the first element of JCARD to be UNPACked (the left­
hand end of a field). 

JLAST - An integer constant, an integer expression, or an integer variable 
greater than or equal to J. This is the position of the last element of 
JCARD to be UNPACked (the right-hand end of a field). 

KCARD - The name of a one-dimensional integer array defined in a DIMENSION 
statement. This is the array into which the data is UNPACked, in Al 
format, one character per word. 

K - An integer constant, an integer expression, or an integer variable. This 
is the position of the first element of KCARD to receive the UNPACked 
characters (the left-hand end of a field). 

Detailed description: The characters in the JCARD array (A2) are UNPACked left to 
right, starting with JCARD(J), and placed in the KCARD array (AI), starting with 
KCARD(K). Each element of JCARD, when UNPACked, will require two elements of 
KCARD. More detailed information may be found in the PACK/UNPAC flowchart and 
listing. 
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ADD 
AIA3 

AIDEC 
A3AI 

CARRY 
DECAl 

DIV 
DPACK 
DUNPK 

EDIT 
FILL 
GET 

ICOMP 
IOND 

KEYBD 
MOVE 

MPY 
NCOMP 

N8IGN 
NZONE 

PACK 
PRINT 

PUNCH 
PUT 

P1403 
Pl442 
READ 
R2501 

SKIP 
STACK 

SUB 
81403 

TYPER 
~UNPAC 

WHOLE 



Example: DIMENSION IUNPK(26),IPAKD(26) 

CALL UNPAC(IPAKD,I,13,IUNPK,I) 

Before: 

.1 I 

IPAKD THISbINFPRMA TIONbWILLb UNPACKEDbbbbbbbbbbbbbbbbbbbbbb 

1 t t ttl 
Position 1 5 10 15 20 25 

IUNPK FblbLbLbbbIbNbbbTbHbIbSbbbAbRbEbAbbbbbbbbbbbbbbbbbbb 

t lIt t 1 
Position 1 5 10 15 20 25 

After: 

IP AKD is the same. 

IUNPK Tb'HblbSbbblbNb FbObRbMbAb TbIbObNbbbWblb Lb LbbbUbNbPbAb 

f t f f t 1 
Position 1 5 10 15 20 25 

Note that each two characters shown above represent one element of the array. 

Errors: None 

Remarks: If JLAST is less than or equal to J, only the first element of JCARD,JCARD(J) 
will be UNPACked into the first two elements of KCARD. An even number of characters 
will always be UNPACked into KCARD. An equation for how much space is required, in 
elements, in KCARD is 

Space in KCARD = 2 (JLAST-J+1) 
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WHOLE 

Format: WHOLE (EXPRS) 

Function: Truncates the fractional portion of a real expression. 

Parameter description: 

EXPRS - A real expression. This is the expression that is truncated (the frac­
tional part is made zero). 

Detailed description: The result of the expression is shifted right until the fractional 
portion has been shifted off. Then the result is shifted left to give the original result 
with a zero fraction. 

Example: A=WHOLE(.1*B+.5) 

Before: 

A=O.O 

B=71234.99 

After: -

A=7123.000 

B=71234.99 

ADD 
A1A3 

A1DEC 
A3A1 

CARRY 
DECAl 

DIV 
DPACK 
DUNPK 

EDIT 
FILL 
GET 

ICOMP 
IOND 

KEYBD 
MOVE 

MPY 
NCOMP 

NSIGN 
NZONE 

PACK 
PRINT 

PUNCH 
PUT 

P1403 
P1142 
READ 
R2501 

The expression, (.1 *B+. 5), has been evaluated, and the fractional portion has been dropped. 
SKIP 

STAGK 
SUB 

S1403 
TYPER 
UNPAC 

---. WHOLE 

Errors: None 

Remarks: The argument, EXPRS, must always be a real expression. If the purpose is 
to simply truncate the fraction from a number A, the expression must be (1. O*A). 

If a single variable is used as an argument, the results of WHOLE are unpredictable. 
In other words, this will not work: 

A=WHOLE(B) 
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Note that the WHOLE function truncates the value of the argument or expression within 
the parentheses; it does not round off before truncation. For this reason, the user must 
be careful when working with fractional numbers. For example, if 

x = 1570000. 

and 

Y = WHOLE (X* .001) 

Y will equal 1569. 000 rather than 1570.000. This occurs because the multiplication by 
.001 Yielded 1569. 999 rather than 1570.000. 

To avoid such a possibility, the argument for WHO LE should be half-adjusted by the user: 

Y = WHOLE (X*. 001+0.5) 

before it is sent to WHOLE to be truncated. 
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SAMPLE PROBLEMS 

PROBLEM 1 

This program has been written to exercise many of the routines. A card is read and a 
code on that card initiates the operation of the specified routine. The card image is 
printed before execution of the routine, the resulting variable is printed and the card 
image is printed after execution of the routine. 

Switch settings are as follows: 

Input Output 
Switches 

Device Device 
0 1 2 

1442 console printer down down down 

1442 1132 up down down 
---~.-~.---.. ----. -"""--_ ..• _- - .,. __ ... _," ---,- ...... "-,-,~.-. .- . -,.~.-- .. - ,-.," .. -",.". 

1442 1403 up up down 

2501 console printer down down up 

2501 1132 up down up 

2501 1403 up up up 

Make sure that the sWitches are set properly before the program begins. 

After processing is completed, sample problem 1 will STOP with 1111 displayed in the 
accumulator. Press START to continueo 

A general purpose *IOCS card 

*IOCS(CARD,1132 PRINTER. TYPEWRITER) 

has been supplied with the sample problem. If this does not match the 1130 configura­
tion to be used, a new *IOCS card will be required. 
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Sample Problem 1: Source Program 

/I FOR 
.. SAMPLE PROBLEM 1 
.. NAME SMPLl 
.oIOCSICARD.1132 PRINTER. TYPEWRITER) 
• ONE WORD INTEGI ~S 
• EXTENDED PRECISION 
• LIST ALL 

CSP25940 
CSP25950 
CSP25960 
CSP2S970 
CSP25980 
CSP2S990 

C----GENERAL PURPOSE 1130 
DIMENSION NCARDIBOI. 
FORMAT 180AlI 

COMMERCIAL SUBROUTINE PACKAGE TEST PROGRAM. 
NAMESIS.131 

CSP26000 
CSP26010 
CSP26020 

1 
2 
3 

FORMAT 1110. "FlO.O. F10.3) 
FORMAT 130MONOW TESTiNG 1130 CSP ROUTINE .SA1.16M WITH 

X4FIO.,. FlO.!J 
" FORMAT 113M CARD. BEFORE-.BOAll 
5 FORMAT (13M CARD AFTER - .BOAll 
6 FORMATIlH .SI3.2x.12HCARD AFTER -.lX.BOAll 
7 FORMATI1HO .4XolOHINDICATORS .3X.12HCARD BEFORE- .1X .80All 
8 FORMAT 110H ANSWER·IS. F20.3) 
C---DEFINE UNIT NuMBERS OF 110 DEVICES. 

10 

CALL DATSWIO.NI 
CALL DATSW I 1.M I 
CALL DATSW I 2.L I 
NREAD-6*I1/L I +2 
NWRIT_2*1 IINI+2.oII/M I +1 
READ (NREAD.ll NAMES 
READ (NREAD.21 N. Vl. Vi. V3. V4. VAR 
IF INI 98.98.99 
STOP 1111 

CSP26030 
CSP26040 

PARAMET ERS .CSP260S0 
CSP26060 
CSP26070 
CSP26080 
CSP26090 
CSP26100 
CSP26110 
CSP26120 
CSP26130 
CSP26140 
CSP261SO 
CSP26160 
CSP26170 
CSP26180 
CSP26190 
CSP26200 

98 
99 WRITE CNWRIT.JJ PtAMES( I.N, ... l-l.!5d. VI. V2. V3. Vlt. VAR 

NI-Vl 

CSP26210 
CSP26220 
CSP26230 

N2-V2 
N3-V3 
N4-V4 
NVAR-VAR 
NER1-0 
NER2-0 
NER3-0 
NER4-0 
NERS-O 
READ IHREAD.ll NCARD 
IFIN-7) 21.21.22 

21 WRITEINWRIT.4) HCARD 
C----GO TO 1130 CSP ROUT I NE 

GO TO Ul,~2,13,14,1~,16.17J, N 
C--COMP ROUTINE 
11 ANS-NCOMPINCARD.NltN2.NCARD.N31 

GO TO 19 
C----MOVE ROUTINE 
12 CALL MOVEINCARD.Nl.N2.NCARD.N31 

GO TO 20 
C----HZONE ROUTINE 
13 CALL NZONE INCARD.NltN2.N31 

ANS-N3 
GO TO 19 

C---EDIT ROUTINE 
14 CALL EDITINCARD.Nl.N2.NCARD.N3.N41 
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CSP26240 
CSP26250 
CSP26260 
CSP26270 
CSP26280 
CSP26290 
CSP26300 
CSP26310 
CSP26320 
CSP26330 
CSP26340 
CSP26350 
CSP26360 
CSP26370 
CSP26380 
CSP26390 
CSP26400 
CSP26410 
CSP26420 
CSP26430 
CSP26440 
CSP26450 
CSP26460 
CSP26470 
CSP26480 
CSP26490 



SAMPLE PROBLEM 1 

Go TO 20 
e----GET ROUTINE 
l' ANS-GET I NCARD,Nl.Nl .V3) 

GO TO 19 
c-----PUT ROUT I NE 
16 CALL PUl(NCARO.NltNl.\lAR.VltN4) 

GO TO 20 
C-----FILL ROUTINE 
11 CALL FILLINCARO.Nl.N2.NVARI 

GO TO 20 
19 WRITE INwRIT.8) ANS 
20 WRllE INWRIT.5J NeARD 

GO TO 10 
22 WRJTEINWRP.71 NCARO 
C-----A10EC ROUT:' 'ljE 

CALL A1CECINCARD.N1.N2,NERli 
CALL AIOEC tNCARD.N3 ,N4 ,NERll 
N-N-7 
GO TO 123,24.25.26,21.281.N 

C-----AOO ROUTJNE 
23 CALL ADOINCARD.NltN2.NCARO.N3.N4.NER31 

GO TO 29 
C----SUB ROUTINE 
24 CALL SUBlhCARD.Nl.N2,NCARD.N3.Nlt,NER31 

GO TO 29 
C-----MPY' ROUTJNE 
25 CALL ~lPY I NCARD,Nl.N2 .NCARD,NhN4 .NER31 

GO TO 29 
e----olv ROUTINE 
26 CALL 01 VI NeARD.Nl.H2 .NCARD.N3 ,N~ .NER3 I 

GO TO 29 
e-----JCOMP ROUTINE 
21 NERl- IcaMP C N(ARD.Nl.N2 .NCARD ,N3 .N4) 

GO TO 29 
e-----NsIGN ROUT JNE 
28 CAL.L NSIGNINeARD.N!tNVAR.NER3J 
e-----OECAI ROUTINE 
29 . CALL DECAlC NCARD.Nl.N2 .NER41 

JFtN-3J 33.32.30 
30 JFtN-41 33.31,33 
31 JSPAN-N2-Nl 

"SPAN-N4-N) 
KSTRT-Nl-JSPAN-l 
N3-N4-JSPAN 
CALL OECAl I NCARO.K5TRT .N3-1.NER51 
GO TO 33 

32 N3-N)-N2+1'H-l 
33 CALL DECAlCNCARD.N3.N4.NER51 

\IIIRI TE I NW'RI T.6 J NER1.NER2 .HER3 ,NER4 .HERS .NCARD 
GO TO 10 
END 

VARIABLE ALLOCAT10NS 
VI -0000 v2 -0003 v3 -0006 V. -0009 VAR -oooe 
I. -00A8 NREAD-00A9 NWRlT-COAA I -00A6 Nl -OOAC 
NER2 -00B2 NERl -00B3 NER4 -0084 NERS .. 0065 JSPAN-OOB6 

STATEMENT ALLOCATIONS 
1 -Ooelt 2 -00C7 3 -ooce • -00E8 5 -oaF6 
99 -ouc 21 -OlEa 11 -OlFA 12 -0206 13 -020F 
20 -0248 22 -0251 23 .0274 2' -027F 25 -OZ8A 
31 -02e6 32 -02EE 33 -02~8 

FEATURES SUPPORTED 
ONE 1i'0RD INTEGERS 
EXTENDED PREC I SJON 
lacs 

CALLED SUBPROGRAMS 
OATsii' NeOMP MOVE NZONE EDIT GET puT FILL 
DECAl EI.O ESTO IFIX n.OAT "RTYZ SRED SWRT 
STOP CAROl PRNTZ 

INTEGER CONSTANTS 
a-OUBA I-OOBB 2-00BC 6-00BD 1111-00BE 

CORE ~EQUIREMErHS FOR SMPLl 
COMMON 0 VARIABLr:S 18. PROGRAM 600 

END OF COMPILATION 

A.S -OOOF 
N2 -OOAo 
KSPAN-OOB7 

6 -alai 
l' ·021C 
2. -0295 

AIDEC 
SCaMP 

5o-00BF 
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CSP26500 
eSP26510 
CSP26520 
eSP26530 
CSP26540 
eSP26550 
CSP26560 
C5P26510 
CSP26560 
CSP26590 
(SP26600 
C5P26610 
(5P26620 
(5P26630 
CSP26640 
CSP26650 
(SP26660 
C5P26610 
(SP26680 
(5P26690 
(5P26100 
(5P26110 
(5P26720 
(SP26730 
CSP26740 
CSP26750 
CSP26760 
CSP26710 
CSP26780 
(5P26790 
CSP2680Q 
CSP26(1.10 
CSPZ6820 
(SP26830 
CSP26840 
CSP268500 
C5P26860 
CSP26870 
(5P26680 
C5P26890 
CSP26900 
CSP26910 
CSP26920 
CSP26930 
C5P26940 
(5P26950 
C5P26960 
(5P26970 
C5P26980 
C5P26990 
(5P27UOO 

NeARo_0064 
N3 -OOAE 
KSTRr-OOB8 

7 -0111 
I, -0226 
27 &02AO 

AOO SUB 

NAMES_OIlA~ 

N. -OOAF 

8 -0126 
16 -0230 
28 -02/1.( 

MPy 
SFIO SIOAl 510lX 

1-00eO 3-0U(1 

N -00A6 M -00A7 
NVAR -0060 NERl -OOBl 

10 -0111 9. -OltiA 
17 -02J/I. 1. -0242 
29 -0282 30 -02eo 

Dlv lCUMP NSIGN 
SlOF '::'101 sutJ~c 

4-\.11,)'2 It.:.lc.';,I-oue::t 



Form H20-0241-3 
Revised 10/11/68 
By TNL N20-1888 

Sample Problem 1: Output 

II XEQ CSP27010 

NO~ TESTING UIO CSP ROUTINE NCOMP 
CARD 8EFOREoABCDEFGHIJKLMNOPQRST 

WITH PARAMETERS 1.00001( 10.00000 11.00000 

ANSWER IS -272.000 
CARD AFTEK -"dCDEfGHI"KLMNOPQRST 

NO. TESTING lUO CSP ROUTINE NCOMP W IIH PARAMETERS 1.00000 10.00000 11.00000 
CARD BEFORE-BCBD F BC80 F 
ANSWER IS 0.000 
CARD AF TER -BeaD F BC8D F 

NOW TESTING 1130 CSP ROUTINE NCOMP WITH PARAMETERS 20.00000 2~.OOOOU 30.00000 
CARD B£FOREo JKLMN CBAFG 
ANSWER 15 221t.OOO 
CARD AFTER. JKLMN CBAFG 

NOw TESTING lUO CSP ROuTiNE MOVE WITH PARAMETERS !eooooo 5.00UOO 20.00uOO 
CARD BEFORE-ABCDE 
CARO, AnER -ABCOE ABCOE 

NOW TESTING lUO CSP ROUTINE MOVE WITH PARAMETERS 40.00000 49.00000 1.00aoo 
CARD BEFORE- 9876543210 
CARD AFTER -9816543210 9876543210 

NO. TESTING 1130 CSP ROUTINE NZONE WITH PARAMETERS 10.00000 5.00000 o.ooouo 
CARD BEFORE- A 
ANSWER IS 1.000 
CARD AFTER - A 

NOW TESTING 1130 CSP ROUTINE NZONE WITH PARAMETERS 10.00000 5.00000 0.00000 
CARD BEFORE- I 
ANS.ER IS 1.000 
CARD AFTER -

NOW TESTING 1130 CSP ROUT INE HZONE WITH PARAMETERS 20.00000 5.00000 0.00000 
CARD BEFORE- 0 
ANSWER IS 4.000 
CARD AFTER -

NOw TESTING l130 CSP ROUT! NE NZONE WITH PARAMETERS 20.00000 5.00000 0.00000 
CARD BEFORE- 9 
ANSWER ° 15 4.000 
CARD AFTER -

NOW TESTING 1130 CSP ROUTINE toIZONE WITH PARAMETERS 30.00000 5.00000 0.001.100 
CARD BEFORE- J 
ANSWER IS 2.000 
CARD AFTER • 

NO. TESTING 1130 CSP ROUTINE NZONE wITH PARAMETERS 30.00000 5.uuuOO u.~ouuo 

CARD BEFORE- R 
ANSWER IS 2.000 
CARD AFTER • 

NOW TESTING 1130 CSP ROUTINE NZONE WITH PARAMETERS 10.00000 1.0UOOO 0.00000 
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o.OUOOO o.OgO 
2C5P27040 

2C5P27040 

O.UOOOO '1.000 
4CSP27060 

4C5P27060 

IJ.OIJOOO o.oou 
6CSP27080 

6CSP27080 

U .01.1000 v.ouu 
SCSP271UO 
8CSP27100 

0.00000 IhOOO 
10CSP271l0 
lOCSP27120 

\,I,Quoao 0.000 
12CSP2714U 

12CSP27140 

o.uuoou U.QUO 
14CSP27160 

14CSP27100 

U .ouDUD IJ.OOO 
16CSP27180 

loCSP27180 

>J.UUOOU ~J. (JIJ(J 

leCSP21200 

18'SP27200 

1J.0uooo o.oou 
20CSP27220 

20CSP21220 

iJ.UIJUOO iJ.IJOU 
2lCSP21240 

22CSP27240 

a.ouODe 0.000 



Form H20·0241·3 
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CARD BEFORE- 24'51-127260 
ANSwER IS 10000 
CARD AFTER • 24'51-127260 

NO. TESTlkG 1130 CSP ROUTINE /ilO"E WITH PARAMETERS 10.0UOUO l.UQUUO O,IJU4JOO o.u.)uoo u,ouu 
CARD BEFORE- 1 2bC5PZ12dO 
ANSwER 15 4.000 
CARD AFTER • A 2bC5P2121:1U 

NOw TESTING 1130 CSP ROUT INE NZONE wITH PARAMETERS 10,00000 I,OUIJUU a.uuuuo u,uo,)ouu u.Ouu 
CARD BEFORE_ J ZdCSP213uO 
ANSwER 15 2.000 
CARD AFTER • 2dCSP273uQ 

NOW TESTII';G ll30 CSP ROUT I"E NlONE WITH PARAMETERS 20.00000 4.oU(Jua o.ouuOu U,L/oJQUO u.uuu 
CARD BEFORE_ I 30CSP213"U 
ANSWER IS 1.000 
CARD AFTEH • 3uCSP27320 

"Ow TESTI"G 1130 CSP ROUTINE NlONE WITH PARAMETERS 20.0000u 2.ouuOO O.UUI.IQU v.UIJUQO oJ,vuo 
CARD BEFORE- 9 3.lCSP2734f.,1 
ANSwER 15 4.000 
CARD AFTER • 32C51-121340 

NOW TESTIt.G 1130 CSP ROuT tNE NZONE WITH PARAMETERS 20.00QoO 3.u(JUUU U .l.iUf"IOU V.UoJ(Juo U.U\JU 
CARD BiiFORE- R 34CSP213bU 
ANSWER IS 2.COO 
CARD AFTER _ 34C!)IJ2136U 

NOw TESTI,...G 1130 CSP ROUTlN.E NZONE WITH PARAMETERS 30.0UOOO 3.0(')OUO (.) .ouuuo V.U\JOUO u.uuu 
CARO BEFORE- 0 36CSP213bO 
ANSWER IS 1.000 
CARD AFTER _ 36CSP213~O 

NOw TESTIN.G 1130 CSP ~OUT INE f>4Z0NE WITH PARAMETERS 30.0UOOO 2.ouuOu O.OOuuu v.UoJOULI u.uou 
CARD BEFURE- 4 3~C5P2740U 
ANswER 15 4.000 
CARD AFTER • M 3~C5P274UU 

NOW TESTJNG 1130 CSP ROUT INE NZaNE WITH PARAMETERS 30.0uOOO 4.0UiJOO U.I.IUI.IUU v. JUOOU v.uuu 
CARD BEFORE- M 4UC51"'2142.0 
ANSWER IS 2.000 
CARD AFTER • 40CSP2742U 

NOW TESTING 1130 CSP ROUTINE EDIT wITH PARAMETERS 1.00000 6.00UUO 2u .uuuua 3v.uoJOLlO u.uou 
CARD BEFORE-1234S6 , .. CR 42CSP27440 
CARD AFTER -12345b 51.234.56 42CSP27440 

NOW TESTIhG 1130 CSP ROUTINE EDIT WITH PARAMETERS 1.00000 6.UiJOUU 20.uOUUo 31J.<')uOUO u.uuu 
CARt) BEFORE-02343K , " CR 44CSP27460 
CARD AFTE~ -02343K 5234.32CR 44CSP274~O 

NOw TESTiNG 1130 CSP ROUTINE EDIT WITH PARAMETERS 1.0uoao ~.oouaa 20.00000 29.0(,,1000 iJ.UOiJ 

CARD BEFORE-00343- . '. - 4bCSP21480 
CARD AFTER -0034)- 534.30- 4bCSP274dU 

NOW TESTING 1130 CSP ROUTINE EDiT WITH PARAMETERS 1.00000 7.00000 21.00000 28.0UOOO o.ouo 
CARD BEFORE_1234567 .. 4t:sc.SP21 sao 
CARD AFTER -1234!:167 .............. 48CSP27SUU 

NOW TESTING 1130 C$P HOUTIfliE EDIT WITH PARAMETERS 1.00000 6.00UOO 10.ouuoo 3U .UUOOU u.ooo 
CARD BEFORE-OOOOSH ,- CR SOCSP27S20 
CARD AFTER -00005H ...................... 00. S4CR 50CSP27S20 

NOw TESTIo'~G 1130 CSP ROUTiNE EDIT WITH PARAMETERS 14100000 6.00000 20.uOoOO 29.UlJOOO u.uuo 
CARD BEFORE- 5M .0 . S2CSP27S40 
CARD AFTER. 5M .54- S2C;SP27S40 

NOW TES lING 1130 CSP ROUTINE GET WITH PARAMETERS 14100000 s.ooooo 0.01000 o .uuooo 0.000 
CARD BEFORE-1234S SltCSP27560 
ANswER -IS 123.4,.9 
CARD AFTER -12345 S4CSP21560 

NOw TESTING 1130 CSP ROUTINE GET WITH PARAMETERS 1.00000 5.00000 o.oluoo u.uuooo o.ouo 
CARD BEFORE_1234N 56CSP27S80 
ANswER 1 $ -123.-.49 
CARD AFTER -1234N 5bCSP215ijO 

NOw TESTING 1130 CSP ROUTINE GET WITH PARAMETERS 1.00000 7.0UUOO u.uoluO o .UIJUOU IJ.UUU 
C,,"RD BEFORE_1 3 5 1 58CSP21600 
ANSWER IS 1030.506 
CARD AFTER -I 3 5 7 ,."P21bOU 

NOW TESTiNG 1130 CSP ROUTINE GET WiTH PARAMETERS 1.00000 !).ooooo 1.uouOO U.OI.IOOO U.UUO 
CARD BEFORE-12AB4 bOCSP27b20 
ANSWER IS 0.000 
CARD AFTER -UAB4 60CSP21b20 

NOW TESTiNG 1130 CSP ROUTiNE GET WiTH PARAMETERS 1.00000 5.00000 1.001.100 u.ouooo u.uoo 
CARD BEFORE-1230- blCSP27b40 
ANSWER IS -12300",000 
CARD AFTER -1230- 62CSP27640 

NOw TESTiNG 1130 CSP ROUTINE GET WITH PARAMETERS 1.00000 3.00000 0.00001 o.ouooo o.uou 
CARD BEFORE-123 64CSP27660 
ANSWER 1$ 0.001 
CARD AFTER -123 6"C;;SOP27660 

NOW TESTiNG 1130 CSP ROUTINE PUT WITH PARAMETERS 1.00000 5.00000 0.,o000 u.UIlOOO 123-.'.000 
CARD BEFORE- 66CSP2761i0 
CARD AFTER -12345 66CSPZ76ijO 

NOW TESTING 1130 CSP ROUTINE PUT WITH PARAMETERS 1.00000 2.00000 ,.uo060 1.00000 12890.000 
CARD BEFORE- 68CSP27700 
CARD AFTER -19 68CSP27700 

NOW TEST.IN~ laO CSP ROUTiNE PUT WITH PARAMETERS 11.00000 154100000 ,.00000 1.0UOOO 123-.'.000 
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CAkD tU::FORE .. 
CAH;) AFTE.R II 01235 

7oJC~P27720 

1uCSP27720 

NU ..... TES TINe. 1130 CSP ~(,JUTlr~E PuT 
CARD BEFORE:I 

WITH PARAMETERS 10.0000U 16.000uo so.aouoo ".J.,;OOU"34~67.0uv 

CARD AFTt::r( .. 0000340 
1lCSPZ7740 
1lCSP2774U 

N:J'''- TESTING 1130 CSP ~vUTINE PUT wITH PARAMETERS 10.00000 11.00000 5.VOOOO 1.oJuOOO -l6.ULlY 
CA~D BEFuKflC 

. CAH:L) AFTER I: OOOOOOOK. 
74CSPZ77&O 
74CSP277bU 

r-tO~ TESTIi~G 1130 CSP RvUTINE FILL WITH PARAMETERS 1.0uooo 10,0;)UUU O,UOUOLI u.U"'UrJU 1644ti.l.hJU 
CAKD tiI:FUR!:IIA6COC:FGHIJI(, 
CARD AFTEr( II I< 

76CSPZ77SU 
16CSP277ao 

NOw TESTI~G 1130 CSP R.vUTtNE FILL WITH PARAMETERS 20.0000L 2S.uuvIJO U.Ul.iVUO u,lJuouU l33b.."V .. ,lI.,1 
CARD BeFORE- ABCDEFGH 
CARD AFTER II' A5SSU,,"H 

71:1C~P2780u 

7"CSP27800 

~OW TESTING 1130 CSP ri;OuTINf ADD WITH PARAMETERS 31.00000 3~.OOOOu 66.U\)UOO 7u.uvOOu 

INOICATuR~ CARD ~EFORE" 2. 
tI aGO 0 CARD AFTER • U0024 

NO'N TESTII\lG 1130 CSP ROUTINE suB WITH PARAMETERS 31.00000 35.00000 66.UOUOO 7U.U..I000 

INDICATORS CARD BEFOREc 
o ::: 0 0 0 CARD AFTER _ 

2' 
00024 

NOW TESTl~G 1130 CSP ROUTINE MPY WITH PARANETERS 31.00000 3~.O\JOOO 66.iJUVOO 7v.uuuuo 

I!'lDICATOf.lS CARD dEFORE'" 

v.uue; 

2048 CSP.27tliO 
U2U72 C~P27tti:(J 

2048 CSP27tl4U 
U2U~4 C~P.l1d4u 

2U48 C5P.t!:7ttbO 
GOO 0 a CARD AFTER _ 

2' 
00024 .;;000049152 C5P278bO 

NO~ TESTIi'iG 113a CSP ROUTINE OIV WITH PARAMETERS 31.00000 35.uuuOO 66.00UOO 7u.uuoou 

Jt,OlCATORS CARD 6EFORE= 
D 0 a 0' 0 CARD AFTER _ 

2. 
00024 

NO.., TESTING 1130 CSP RvUTINE ICOMP WlTH PARAMETERS 31.00000 3S.00000 66.UUUOO 7u.urJouu 

li'iDI CATOf.lS CARD aEFORE-
D 0 -6 a 0 CARD AFTER _ 

2. 
00024 

u.uuu 

2'-148 C~P;::7C1~O 

UDoe51,l0t,iVl:l CSPZ7l:1tW 

U.ooo 

2048 C5~z7'JOO 
02U48 CSPl7'J1UU 

NO.; TESTIr-.G 1130. CSP ROUTINE NSIGN wITH PARAMETERS 1.00000 1.00000 2,00iJOO 2.(JUOUiJ l.uuU 

If'4IJICATORS CARD HEFORE- 65 
o 0 1 0 0 CARD AFTER • 6S 

NOW TESTING 1130 CSP ROUTINE ADO WJTH PARAMETERS 31.00000 35.00000 66.0000U 7"".OUOOU 

INDICATORS CARD BEFORE-
o 0 0 0 0 CARD AFTER -

99 
00099 

~Otl TESTIr-.G 1130 CSP ROUTINE SV6 WITH PARAMETERS 3ltDUOod 3,.UU!JUU 6b.uu .... UU 7u.uJUUU 

I~DICATORS CARD "EFORE-
D 0 a 0 0 CARD AFTER -

99 
0009Y 

"lOW TeSTIf'oI.G 1130 CSP RUUTINE MPY WJlH PARAMETERS 31.00000 35.0000u 66.uOU!')O 7v.uu(luU 

INDICATORS CARD BEFORE-

u.uOU 

CSP27920 
CSP27920 

2041:1 C5P27940 
02147 C5P27940 

204ij C5PoI! 796U 
01'14'J CSP,,7')1bO 

u.UUU 

2U48 CS,",21'1dO 
o a 0 0 CARD AFTER -

99 
00099 UUUO.t!:U275.t!: C~P.t!:1)1tH.l 

NOw' TESTlhG 1130 CSP ",OUTINE DIV WITH PARAMETERS 31.00UOO 35. UI.1 UOI,) 66,UIJUUO 71J.uuoov v.UvU 

INDICATORS CARD BEFORE- "U48 C1:.tlc.i:!Ooo 
=.> a 0 0 a CARD AF T ER _ 

99 
OOU99 uUv2UUUVbl:l C:;P28rJUu 

NOoJi TESTJNG 1130 CSP ROUTINE ICOMP r.llTH PARAMETERS 31.00UuO 35.0UuOO 6b.OvUIJO 7v.uuoou 

INDICATORS CARD BEFORE-
o J -9 0 0 CARD AFTER • 

99 
00099 

NO~ TESU ..... t,i 1130 CSF' rWUTINE hSIGN WITH PARAMETERS 1,00000 1.00\.100 2.JOuOO 2.uoJOOO 

INDICATUr<S CARD BEFORE'" ~4 
o iJ 1 0 0 CARD AFTER - N4 

NO..; TEST I"''' 1130 CSF' ~IJUTI"E ADD WITH PARAMETERS 1.00000 ZO.UrJvOIJ 41tUuIJOU 1..., • ..,vOUU 

,.).uvu 

iU4ij C~p~ijUc.u 

tJ"U4d C:.P.t!:dU.t!:O 

'~Pc.l:hJ4U 
CS~.t!:ij\J40 

INDICATORS CARD BEFORE- 12345618901234561890 1234567890123456769012 j4-56 7t191J C~IJ.t!: dubu 
o 0 0 0 0 CARO AFTER - 1234567S9t11234567690 123456 7a90Z46':iU57~02469U!;l7I:Ju C~P.t!:~U61J 

NOw TESTltiG 1130 CSP ROUTlNE SUB WITH jJARAMETERS 1,00000 20.0UUUU 41.UU"hJU 7u.uI.lOUU, v.Uvu 

INDICATORS CARD eEFOREIll 1234~678901234567ij90 lZ3456 7d90U34~Q 1690J..t!:..:I4~b 10')10 C:.P" drJClv 
o 0 0 0 0 CARD AFTER. 12345618901234S61890 1234567 8900UIJUOUoJIJOOu\JUvloJvuvtJ u C5tJ"dudu 

NOw TE~TJI~G 1130 CSP RouTINE MPY WITH PARAMETERS 1.001J00 2U.OUrJUIJ 41 .... uUuO 7u.uuOuo u.u,.)u 

1t40lCATOR5 CARD dEFORE- 12345b769rJ1234~b7690 1~34S67b9012345678901c...:I4!;1b7ij9\J C~PLoIUU 

o 0 0 0 0 CARD AFTER • 1234567tl901234Sb7S90015241S78153.i:!38836H034293577Su19rJ51'19ti7~HJJ.9u52J.urJ C~jJc.tlluo 

~O ... tESTING 1130 CSP ROUTINE DIV WlTH PARA"'.ETERS 1.000uO ;::O.UUvOO 41.vUvOU 7v.IJ..JOOU 

INOICATOkS CARD t:J.EFORE- 123456789012345671:\90 12345678901134;67B901z::t4567t:p,,.) C~jJ.t!:tH.t!:U 

o 0 0 0 0 CARD AFTER • 1234:)6789012345b7890JCJUUOOuI.lO\.h)J\J.).,Ju.,Ju~.a ... v')Uv\J\JrJUU,J\J .... uUrJ..,UUUJ..t!:..:I4~o7ij~\J C5Pc.diiO 

~O>\ TESTI"G 1130 CSP I<JUTINE ICc..MP WITH PAHAi'1ETEtl:S 1.0(.l")uo 20.UIJ,.)vrJ 41 .... )l.J;)OU 'f1J.uo.,JOOU ..,.UrJu 

I:"tOICATORS CAHD dEFORE- 123,,5678901234567890 1234560 7~90 12 3456 78t,'10 i .t!:j4~tl7 d 90 C.)P.t!: ~ IltO 
o a -1 0 0 CARD AFTER = 1234567a9u1234~67a90 1.2 345b 71390 12 3456 7890 12~456 7t:1 'JIU C.::iPO::: 8 J.4U 

.~O~ TESTJt~G 1130 CSP ROUTINE I'.SIGN wITH PARAMETE.RS 1.OU;JOO 1.lJuuuU 2.t.JUUUU 2.I.I\JOOU v.UUU 

If,OICATOH:S CAHoD IjEFORE- 32 
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a a 1 0 a CARD AFTER _ l2 

NOw TESTING 1130 CSP ROUTINE ADD wITH PARAMETERS 1.00000 20.ouOOO 41.00000 70.0uoOO u.OOo 

INDICATORS CARD BEFORE- 12)4561890123456769-
o 0 0 0 0 CARD AfTER - 12)45618901234!16789-

1234,& 7 8901234561890 123456 7090 CSP2ti laC 
12345618900UUUIJOuQUOl.lUUOuuvvu,J CSP281S0 

NOW TESTING 1130 CSP ROUTtriE SUB WITH PARAMETERS 1.0QOOO 20.00000 41.00000 1u.Ouooo U.UOO 

INDICATORS CARD BEFORE- 1234561890123456169-
o 0 0 0 0 CARD AFTER - 1234561S901;Z34S6789-

123456189012345618901234561890 CSP26200 
123456189024691357802469135180 CSPZ64!:OO 

NOw TESTING 1130 CSP ROUTINE MPY WITH PARAMETERS 1,00000 20.0000u 41.00000 ''''.OuOOo U.OOO 

INDICATORS CARD BEFORE- 1234561890123456189- 123456189012345678901234567890 C~P.!:6220 
o 0 0 0 a CARD AFTER • 1234567890123456789-015241,767532388361503429357150190519981501905210- CSP2:8.12.0 

NOW TESTlI'4G 1130 CSP ROUTINE 011/ WITH PARAMETERS 1,00000 20.00000 41.00000 10.ouoOO 1.1.000 

.... "DICATORS CARD tJEFORE- 1234561890123456789- 123456189012345678901234561890 CSP~8.l40 
a a a a a CARD AFTER • lZ34!1618901234~67a9-0000000uovOOUOOOOOI.l1vOOOUOouu_uuuuUOOOU01234Sb789o CSP2.8.l40 

NOW TESTING 1130 CSP ROUTINE ICQMP WITH PARAMETERS 1.00000 20.COIJOa 41.00000 7u.\:I0000 O.OOu 

INDICATORS CARo I3EFORE_ 1234567890123456789-
o 0 -1 a a CARO AFTER • 12.34~61S90123456789-

12345678901234561890 123",56 7890 CSPZ6.l60 
12345618901234561890123",56 1 (;190 CSP26l60 

NOw TESTING 1130 CSP ROUTINE NSIGN WITH PARAMETERS 1.00000 1.00UOO 2.uuooo 2.0000U 1.uou 

INDICATORS CARD BEFORE_ ON 
a 0 -1 0 a CARD AFTER _ bN 

CSP26l60 
CSP282BO 

NO" TESTING 1130 CSP ROUTINE ADO WITH PARAMETERS 1.00000 20.ouOOO 41,I,HJuuO l...,.uuouo iJ.oUu 

IN.DICATORS CARD BEFORE- 12345678901234567890 
a 0 0 a 0 CARD AFTER = 1234567890123"'561890 

12345018901234561890 12::t45618'1- CSP 28 300 
12345b1 a900,JuoOvuuoll..;uuuuuuuu- CSP28::tUQ 

NOw TESTIl'tG 1130 CSP. ROUTINE SuB wITH PARAMETERS 1,0(')000 20.00000 41.00000 1U.OUOOO u.ouo 

INDICATOHS CARD 13EFORE- 12345618901234567690 
o 0 0 a a CARD AFTER· 12345616901234561890 

12345618901234561890 123456 1ti'J- C!;.P.2 6320 
1234567690246913 5 7 6014691 J~ 11:1- C~P ,en 0 

NOw TESTING 1130 CSP H:OUTINE MPY WITH PARAMETERS 1.0QOOO 20.0CuOO 41.00UOU 7U.I,hJ(lOO 

INDICATORS CARD ~EFORE. 1234~616901234561a90 1234567!:i901Z34,616901l34567t>9- CSP2d340 
o a 0 a a CARD AFTER - 123456169012345611:!900152:4157875323a8J6150~42935715\')19i,J51\)9675019U5210- C~P2S340 

NOI'ti TESTli'j,G 1130 CSP ROUTI,'IIE DIv wiTH PARAMETERS 1.00000 20.0\.lUOU 41.ui,JiJOU 7u.uoJQl.lu J.UOu 

INOICATORS CARD BEFORE- 12345678901234561890 1234567890)23456789012345671:1',J- C!;.IJ2.8;'60 
o 0 a 0 0 CARD AFTER = 12345676901234~618900000000uUuvO:;UOOouUIUuuooou,JU-cJcJiJuIJOOQOU1234567a9- CSPl8j60 

.'\lOw TESTING 1130 CSP ROUTINE ICOI"'lP WJTH PARAMEH::RS 1.00uoo 20.0uUOO 41.uouoo 7u.uuuUO 

INDICATORS CARD BEFORE- 123.5678901234561890 
o 0 0 0 0 CARD AFTER - 12345&18901234S67890 

lZ34;C:> 189012 34561890 12J4~61d9- ,~p, 1:1 ~ijU 
12345678901234567890 12345b7tJ9- C:.oP2S"tiO 

NOW T£STIN.G 11:30 CSP ROUTINE f'4SIGN WITH PARAMETERS hOOOOO 1.00uOO 2.0000U 2.UJOOU -1.0Wu 

INDICATORS CARD BEFORE- NM 
o 0 -1 0 0 CARD AFTER • NM 

C;SP2841,)0 
CSPlb400 

NOlill TESTING 1130 CSP ROUTINE ADD WITH PARAMETERS 1.00000 20.00000 41.1J0000 10.UuOOo o.OOU 

INDICATORS CARD BEFORE- 1234567890123'56789-
O· 0 0 0 0 CARD AFTER - 12345&7890123456789-

1234567d9012 345c:> 7890 113456 7tJ9- C:~P2 1;420 
1234567890246913 5180146913 516- C5P26420 

NOW TESTUtG 1130 CSP ROUTINE SUB WlTH PARAMETERS 1.00000 20.00UOO 41.I,,)UUOu 1u.uvOOO V.OOu 

INDICATORS CARD 8EFORE- 123456789Q123456789-
o 0 0 0 0 CARD AFTER· 1234567890123'56789-

1234567690123456 189012::t45b 1d9- C~Plti440 

1234567 8900UUOOUuOouuuuuuuuuo- C~t='ld440 

NOW TESTIN.G 1130 CSP ROuTINE MPY wITH PARAMETERS 1.00000 20.00uOO 41.00000 70.0UOOo 0.000 

INDICATORS CARD BEFORE- 1234567890123456189- 1234567890123o+5618901.l345&1tJ9- C~P.28460 

o 0 0 0 0 CARD AFTER - 12345&1890123456789-015241578753238836750342935115U19051998150190~21uo C~P,6460 

NOW TESTING 1130 CSP ROUTINE DIV WI7H PARAMETERS 1,00000 20.00000 ltl.OUOiJ(J 70.UOOfJO 

INDICATORS CARD BEFORE- 12345&7690123456789- 1234567890123456789012.3456189- CSP..z6460 
o 0 0 0 0 CARD AFTER - 12345&7890123456189-000UOOOOOfJUUu,JuouuU1vuuuuUIlUUU...,,JUUu!JoQ0012.34S61d9- CSPl84t:10 

NOw TESTING 1130 CSP ROUTINE lCOMP WITH PARAMETERS 1.00000 20 .• 00000 41.00000 70.oiJOOO u.OUu 

INI;)ICATORS CARD BEFORE- 1234567690123456789-
o 0 0 0 0 CARD AFTER - 12345678901234S6189-

123456189012345b1690 1234~67/j9- CSPlt:l~OO 

12345678901234561890 1234561d 9- CSP2 6 500 

NQIiI TESTING 1130 CSP ROUTINE /;SIGN WITH PARAMETERS 1.00000 1.00000 2.1,,)0000 2.UIJOUO 

INC ICATORS CARD 6EFORE- ML 
o 0 -1 0 0 CARD AFTER •• ~ 

CSoPl8!.J2U 
C!;.Y~t:I!:I2U 

NOMt TESTJNG 1130 CSP ROUTINE ADD WITH PARA.METERS 1.aoooo 20.00000 51.00000 70.00000 e. uou 

INDICATORS CARD BEFORE- 1234~676901234561890 
o 0 0 0 0 CARD AFTER - 12345678901234561890 

1234561a9012]4!)61891J C~p.la!)40 

246913576024b913!:17ttU CSP.ltt~40 

NOW TESTING 1130 CSP ROUTINE SUB WITH PARAMETERS 1.00000 20.00000 51.u!Juoo 7v.uuoue Ll.UOV 

INDICATORS CARD BEFORE- 123.567890123.567890 
o 0 0 0 0 CARD AFTER· 1234567890123.5.7890 

1234~b189012345671:l90 CSt-ll85bU 
OOOUOUUOOUiJUUUuUUUl.lU CSt-lUI~bU 

NOW TESTING 1130 CSP ROUTINE MPY WITH PARAMEIERS 1.00000 20.000Uo 51.0000U 1u.ulJoOO rJ. uuu 

INDICATORS CARD SEFORE- 1234~678901234S67890 

o 0 0 0 0 CARD AFTER - 12345&76901234567890 
123456189012J4~61tt90 C.;;.P2a:'dO 

015241~ 781~3238836 750 19051998 7501905 Z1UO C5P4!: ~ ~tlU 

NOw TESTlttG 1130 CSP ROUTINE DIY W1TH PARAMETERS 1.00000 20.00000 51.I,IOUaO 1U.lluOOO v • ..;llu 
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INDICATORS CARD 6EFORE_ 123456789012345671::190 
o a 0 0 0 CARD AFTER. 12345678901234567890 

123456789012]45b7890 CSP28600 
uooooooooooooUOvOuul""OOvofJ""OOO..,OlJuuoouou CSP2860Q 

NOw TESTIj~G 1130 CSP riuUTtNE ,COMP WITH PARAMETERS 1.00000 20.00000 SJ..OO()QU 10.0,",000 u.oou 

INDICATORS CARD IiEFORE- 123456789012345&7890 
o 0 0 0 0 CARD AFTER • 1234S67a901234S67~90 

123456789012345&1890 CSP28620 
1234S6789012J4S61d9Q CSP2S62U 

NOw TESTING 1130 CSP ROUTINE NSIGN WITH PARAMETERS 1.00000 1.00000 2.00000 2.\.10000 1.000 

INDICATORS CARD BEFORE_ -0 
o 0 -1 a 0 CARD AFTER • 00 

CSP2864Q 
CSP28640 

NOw rESTlNG 1130 CSP ROUTINE ADD WITH PARAMETERS 1.000uo 20.0v1JOO 51.UUOOO 70.u\.I000 iJ.uOu 

IfliOICATORS CARD I::IEFoREII 1234561690123456189-
o a a a a CARD AFTER .. 1234561890123456169-

1234561B901234561a90 CSP21:1ft60 
OOOUOUIJOOU.JOuuuuvuOu CSP28b60 

NO."" TESTING 1130 CSP ROUTINE SUB WITH PARANETERS 1.0UOoO 20.00\,)00 '1.uuuuO 7U.U",Ouo 

INDICATORS CARD t.3EFORE- 1234561890123456189-
o a a 0 0 CARD AFTER - 1234561890123456189-

12345678901234567890 C~Pit86aO 
2469135780246913518U CSP28680 

NOw TESTING 1130 CSP ROUTINE MPY WITH PARAMETERS 1.0IJUOO 2IJ.00(')Ou '1. "'U",U,", 7u.iJ",UuU 

INIJICATOHS CARIJ BEFORE. 1234567690123456789-
o a U 0 0 CARD 'AFTER - 1234567690123tt5&769-

1234S676901234!io67tt90 CSP28100 
01524157 8H32 388.6 75019051998 7501905210- CSP2a 700 

NOw TESTING 1130 CSP ROUTINE DIV WlTH PARAMETERS 1.00000 20.000UO 51.00UOU 7IJ.IJIJOOU U.U'hJ 

INDICATORS CARD dEFORE- 1234567890123456169-
a 0 U a 0 CARD AFTER .. 1234561890123456789-

1234561B90123tt~61tt9U CSP28720 
uoooouuuuuoOOuUuO\olOJtoI\oI,,"'UIJoJULHJoJ\oIUU\oIIJIJUUU CSP28720 

NOW TESTlN~ 1130 CSP ROUTINE lCOMP WJTH PARAMETERS 1.00000 20.000uu 51.uu,,",00 7U.IJl,/OOO 

INDICATOf{S CARD tJEFORE- 12345676901234561a9-
o 0*** 0 0 CARD AFTER - 1234567690123tt;67a9-

12345618901234;6789U C:iPl814tO 
12345678901234567890 CSP2874Q 

NOw TESTING! 1130 CSP ROUTINE l'ISIGN WITH PARAMETERS 1.00000 1.00000 2.00000 2.1,11,)000 -1.000 

INDICATORS CARD BEFORE- -0 
a 0 -1 0 a CARD AFTER .. -0 

CSP2876Q 
CSP2876Q 

NU~ rEslIN~ 1130 CSP RrJUTlNE ADD WITH PARAMETERS 1.00000 20.000UO 51.ao(J00 7v.uuooo 0.000 

Ii'lDICATOkS CARD BEFORE_ 12345678901234561890 
o 0 0 0 a CARD AFTER - 12345678901234567890 

12345618901.2345611:19- CSP28780 
OUOUUl>OQUUlJuu\,lUI.I",UU- CSP2878Q 

NOw TESTING 1130 CSP ROUTINE suB WITH PARAMETERS 1.00000 20.01.lvOU 51 • ..:IOUOU 7",.u")000 O.uoo 

JNDJCATORS CARD BEFORE- 1234567a901234561a90 
o 0 a 0 0 CARD AFTER - 12345678901234567690 

1234567890123tt567t19- CSPl8aOO 
246913~180Z4691351U- CSP28tJOO 

NO ... TES1JNG 1130 CSP ROUTJt~E MPY WlTH PARAMETE~S 1.00000 20.00000 51.ouooo 7u.lJtJOuu u.UOI.l 

INDICATORS CARD BEFDRE. 123'5678901234567890 
o 0 0 0 0 CARD AFTER .. 12345618901234561890 

12345618901.l3tt!J61()9- CSP..::tltilU 
0152tt15181~3Z388367501905 .l'l981!;1019U!)~.lO- CSPl~~l.O 

NOW TESTING 1130 CSP ROUTINE DIV WITH PARAMETERS 1.00000 20.00000 51.QuoUO 70.0UUOU O.uOU 

INDICATORS CARD BEFORE. 12345678901234567890 
o 0 0 0 0 CARD AFTER· 12345678901234567890 

123tt!)616901Z~tt561S9- C~P,6~40 

OOOOOOOUOUOUUOULlUUIJJuuutJuu,Juuu..,uuoJu-.luuu- CSP2Utl40 

NOW TESTING 1130 CSP ROUTINE ICOM'=' WITH PARAMETERS 1.00000 20.ouuoo 51.00uoo 1u.OiJPUO 

IhDICATORS CARD BEFORE. 12345678901234567890 
o 0... 0 0 CARD AFTER - 12345616901234567690 

12345678901lJ456189- C6P.ltl860 
123456189012~4561t19- CSP2SdbO 

NOw TESTING 1130 CSP ROUTINE NSIGN WITH PARAMETERS 1.00000 1.00000 2.UUUUU 2.UOooO U.YOU 

INDICATORS CARD BEFORE. -0 
o 0 -1 U 0 CARD AFT.ER _ 00 

CSIJ"SdUO 
CSIJ2titHIO 

NOw TESTING 1130 CSP ROUTINE ADD WITH PARAMETERS 1.00000 20.ououo 51.0uuOO 1..:1.(,)1,)000 1.1.000 

INDICATORS CARD BEFORE. 1234567890123456789-
o 0 0 0 0 CARD AFTEH • 1234567890123456789-

1234567B9012J4561U9- C6Piti'llUO 
246913~180l4b91357t1- C:;PltPJUQ 

NOw TESTING 1130 CSP ROUTINE SUB .... ITH.PARAMETERS 1.00000 20.0u(JUu 51.UUuoO 1U.ol.lOuo 

IhDICATDRS CARD BEFORE. 1234567890123456789-
o 0 Q 0 0 CARD AFTER. 1234567890123456789-

12345b1890123456189- c.sP'tI':iI.lO 
UOUUOOUOOOUi,.luuuuuuu- C~P~ti9lU 

NOW TESTING 1130 CSP ROUTINE MPY wITH PARAMETERS 1.00000 20.00UOU 51.u\.JuOU 1",.U"'OOU IJ.OUU 

INDICATORS CARD BEFORE- 1234567890123456189. 
o 0 0 0 0 CARD AFTER. 1234567890123456789-

12345676901.23456769- CSPZ8YttO 
0152415167532388367501905199875 019052100 CS~.ltl94U 

NOW TESTING 1130 CSP ROUTINE DIV WITH PARAMETERS 1.00000 20.0ooo~ 51.o0IJuO 1u.ouoOU 

INDICATORS CARD BEFDRE. 1234567890123456769-
o 0 0 0 0 CARD AFTER - 1234S61S90123456789-

12345616901.l3tt561()9- CS~..::tiYbO 

uuuuoouoooouuuuuoJ,Jul.Jl,luuuu.Juuu",,,,,JlJu-.lUI.l\i- C'::'Pl.tI~60 

NOw TE$Tt:~G 1130 CSP ROUTIHE ICeMP WITH PARAMETERS 1.00000 20.00000 51.00UOO 70.0iJOOO 

INDICATORS CARD BEFoRE- lZ3"'567890123456789-
o 0 D 0 0 CARD AFTER. 12345678901234'6789-

-100-

123456169012345to7t19- CSP~H\l8U 

1234~to78901,3tt~to1~'J- CSPia'leo 



Sample Problem 1: Data Input Listing 

/I XEQ CSP21010 
NCOMPMOVE NZONEED I T GET PUT FILL ADD SUB MP¥ DIV ICOMPNSIGN CSP21020 

1 1 10 11 lCSP21030 
ABCDEFGH I JKLMNOPQRS T 2CSP21040 

1 1 10 11 3CSP21050 
BC8D F BC8D F 4CSP21060 

1 20 25 30 5CSP21010 
JKLMN CBAFG 6CSP21080 
1 5 20 1CSP21090 

ABCDE 8CSP21100 
40 49 1 9CSP21110 

9816543210 10CSP21120 
3 10 llCSP21130 
A 12CSP21140 
3 10 13CSP21150 
I 14CSP21160 
3 20 15CSP21110 

0 16CSP21180 
20 l1CSP21190 

9 18CSP21200 
30 5 19C5P21210 

J 20CSP21220 
30 5 21CSP21230 

R 22CSP21240 
3 10 ~ 23CSP21250 
A 24CSP21260 
3 10 25CSP21210 
1 26CSP21280 
3 10 21CSP21290 
J 28CSP21300 
3 20 4 29CSP21310 

I 30CSP21320 
3 20 31CSP21330 

9 32CSP21340 
20 33CSP21350 

R 34CSP21360 
30 3 35CSP21310 

D 36CSP21380 
30 2 31CSP21390 

4 38CSP21400 
30 4 39CSP211010 

M 40CSP21420 
4 6 20 30 41CSP21430 

123456 S. CR 42CSP21440 .. 6 20 30 43CSP21450 
02343K S. CR 44CSP21460 

4 6 20 29 45CSP21410 
00343- S. 46CSP21480 

4 21 28 41CSP27490 
1234567 s. 48CSP21500 

4 6 10 30 49CSP21510 
00005M ,- CR 50CSP2H20 

4 6 20 29 51CSP21530 
5M ,0 52CSP27540 

.01 53CSP21550 
12345 54CSP27560 

.01 5SCSP2H10 
1234N 56CSP27580 

.001 51CSP27S90 
1 3 S 7 S8CSP21600 
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5 1. 59CSP27610 
12AB4 60CSP27620 

1. 61CSP27630 
1230- 62CSP27640 

.00001 63CSP27650 
123 64CSP27660 

6 0.5 12345. 65CSP27670 
66CSP27680 

6 5.0 12890. 67CSP27690 
68CSP27700 

6 11 H 5.0 123'+5. 69CSP27710 
70CSP27720 

6 10 16 §O.O -34567. 7lCSP27730 
72CSP27740 

6 10 17 5.0 -16. 73CSP27750 
74CSP27760 

7 10 16448. 75CSP27770 
ABCOEFGH I JK 76CSP27780 

7 20 25 21360. 77CSP27790 
ABCOEFGH 78CSP27800 

08 31 35 66 70 CSP27810 
24 2048 CSP27820 

09 31 35 66 70 CSP27830 
24 2048 CSP27840 

10 31 35 66 70 'CSP27850 
24 2048 CSP27860 

11 31 35 66 70 CSP27870 
24 2046 CSP27860 

12 31 35 66 70 CSP27890 
24 2048 CSP27900 

13 2 1. CSP27910 
65 CSP27920 

06 31 35 66 70 CSP27930 
99 2046 CSP27940 

09 31 35 66 70 CSP27950 
99 2048 CSP27960 

10 31 35 66 70 CSP27970 
99 2046 CSP27980 

11 31 35 66 70 CSP27990 
99 2048 CSP28000 

12 31 35 66 70 CSP26010 
99 2048 CSP28020 

13 -1. CSP28030 
54 CSP28040 

08 01 20 41 70 CSP28050 
12345676901234567890 123456769012345676901234567890 CSP28060 

09 01 20 41 70 CSP26070 
12345678901234567890 123456769012345678901234567690 CSP26060 

10 01 20 41 70 CSP28090 
12345676901234567690 123456769012345676901234567690 CSP26100 

11 01 20 41 70 CSP26110 
12345678901234567890 123456769012345676901234567690 CSP26120 

12 01 20 41 70 CSP26130 
12345678901234567890 12~456 769012345676901234567690 CSP26140 

13 1 2 2 CSP26HO 
32 CSP,6160 

08 01 20 41 70 CSP26170 
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1234567890123456789- 123456789012345678901234567890 CSP28180 
09 01 20 41 10 CSP28190 

1234561890123456189- 123456789012345618901234561890 CSPl8200 
10 01 20 41 10 CSPl8l10 

1234561890123456189- 123456189012345618901234561890 CSPl8220 
11 01 20 41 10 CSPl8l30 

1234561890123456189- 123456189012345618901234561890 CSP28240 
12 01 20 41 10 CSPl8250 

1234561890123456189- 123456189012345618901234561890 CSP28260 
13 1 2 2 1. CSP28210 

ON CSP28280 
08 01 20 41 10 CSP28290 

12345678901234561890 12345678901234561890123456789- CSP28300 
09 01 20 41 10 CSP28310 

1234567890123456 7890 12345618901234561890123456189- CSP28320 
10 01 20 41 10 CSP28330 

~2345678901234561890 123456189012345618901234561'89- CSP28340 
11 01 20 41 10 CSP28350 

12345678901234567890 12345618901234567890123456789- CSPl8360 
12 01 20 41 10 CSP28310 

12345618901234567890 123456189012345618901234561'89- CSP28380 
13 1 2 2 -1. CSP28390 

NM CSP28400 
08 01 20 41 70 CSP28410 

1234561890123456789- 12345678901234561890123456789- CSP28420 
09 01 20 41 70 CSPl8430 

1234561890123456789- Il34 561890 123456 7 890 Il345 6789- CSPl8440 
10 01 20 41 10 CSP28450 

1234567890123456789- 12345678901234567890123456789- CSP28'460 
11 01 20 41 70 CSP28470 

1234567890123456189- 12345678901234567890123456789- CSP28480 
12 01 20 41 70 CSP28490 

1234567890123456789- 12345618901234567890123456789- CSP28500 
13 1 2 2 CSP28510 

ML CSP28520 
08 01 20 51 70 CSP28530 

12345678901234567890 1234567890123456 7 890 CSP28540 
09 01 20 51 70 CSP28550 

12345678901234567890 12345618901234561890 CSP28560 
10 01 20 51 70 CSP28570 

12345678901234567890 12345678901234567890 CSP2856C 
11 01 20 51 10 CSP28590 

12345678901234567890 12345618901234561890 CSP28600 
12 01 20 51 10 CSP28610 

12345678901234567890 12345678901234567890 CSP28620 
13 1 2 i. CSP28630 

-0 CSP28640 
06 01 20 51 70 CSP28650 

1234567890123456 '89- 12345676901234561890 CSP28660 
09 01 20 51 70 CSP28610 

1234567890123456789- 12345616901234561890 CSP28680 
10 01 20 51 70 CSP28690 

1234567890123456 789- 12345676'901234567890 CSPl81UO 
11 01 20 51 70 CSPl81l0 

1234567890123456 789- 123456189 Oil 34561890 CSP28720 
12 01 20 51 10 CSP28730 

Il34567890123456789- 12345678901234561890 CSP28740 
13 1 2 -1. CSP28750 

-0 CSP28760 
08 01 20 51 10 CSP28770 

12345678901234561890 1234567890123456189- CSP28780 

09 01 20 51 10 CSPl8190 
Il345618901234561890 1234561890123456189- CSP26600 

10 01 20 51 10 CSP28810 
12345618901234561890 1234567890123456189- CSP28820 

11 01 20 51 10 CSP28830 
12345618901234561890 1234561890123456189- CSP28840 

12 01 20 51 70 CSP28850 
12345678901234561890 1234561890123456189- CSP28860 

13 1 2 CSP28810 
-0 CSP28880 

08 01 20 51 10 CSP28890 
1234561890123456789- 1234561890123456189- CSP28900 

09 01 20 51 10 CSP28910 
1234567890123456189- 1234561890123456189- CSP28920 

10 01 20 51 10 CSP28930 
12345678901234~6 789- 1234567890123456189- CSP28940 

11 01 20 51 10 CSP28950 
1234561890123456189- 1234567890123456189- CSP28960 

12 01 20 51 10 CSP28970 
1234561890123456189- 1234561890123456189- CSP28980 

CSP28990 

-103-



PROBLEM 2 

The purpose of this program is to create invoices. The input deck is as follows: 

Input deck 

Name and 
balance 

master card 

New name 
and balance 
mastercard 

Transaction 
cards 

Detailed description of individual·customer deck 

Each customer has the old master name and balance card, followed by the transaction 
cards, followed by a blank master name and balance card. The invoice is printed as in 
the example, and a new master name and balance card image is printed on the console 
printer. Then the next customer is processed until the stop code card is reached 
(!STOP in cc 1-5). In an actual situation the new card image would be punched and 
stacker-selected. Then, as input to the next run of the program, a new input deck 
would have to be prepared. 

Switch settings are the same as for sample problem 1, except that output cannot be 
directed toward the console printer. 

Input Output 
Switches 

Device Device 
0 1 2 

1442 ---1132 ........... ... up ..•. down down -------_ ... _---_._- . - . ~,-, . __ .- ....... ....... ,'" .~" .. - --'---' ,- -~.-.... 

1442 1403 up up down 

2501 1132 up down up 

2501 1403 up up up 

Make sure that the switches are set properly before the program begins. 

After processing is completed, sample problem 2 will STOP with 0111 displayed in the 
accumulator. Press START to continue. 

Note: Sample Problem 2 cannot be executed if Version 1 of the Monitor is being used. 
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Sample Problem 2: Detailed Description 

1. Read all constant information and determine output unit (1132 or 1403). 

2. Initialize error indicators. 

a. J=2 

b. 1=0, L=O, M=O 

3. Read the first card. It should be a master card. 

4. Is the card read in 3 the last card? 

I No- 5 Yes - 64 

5. Is the card read in 3 above a master card? 

No -72 Yes - 6 

6. Go to the top of a new page. 

7. Clear the print area. 

8. Print the customer name. 

9. Move the edit mark to the work area. 

I 

10. Edit the previous balance. 

11. Print the customer street address. 

12. Move the words PREVIOUS BALANCE to the print area. 

13. Move the work area to the print area. 
I 

14. Print the customer city, state, and zip code. 

15. Skip 3 lines. 

16. Print the column headings. 

17. Print Ithe print area. 

18. Clear the print area. 

19. Convert the previous balance from Al format to decimal format. 
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20. Is the conversion in 19 correct? 

No -66 Yes - 21 

21. Set the total (ISUM) equal to the previous balance. 

22. Set up the output area for the new master card. 

23. Read a card. 

24. Is the card read at 23 the last card? 

No - 25 Yes - 64 

25. Is the card read at 23 a master card? 

No - 26 Yes - 52 

26. Is the card read at 23 a transaction card? 

No -49 Yes - 27 

27. Is the card read at 23 for the same customer being processed? 

No -49 Yes - 28 

28. Move the item name to the print area. 

29. Move the edit mask to the print area for dollar amount. 

30. Move the edit mask to the print area for quantity. 

31. Edit the quantity. 

32. Edit the dollar amount. 

33. Print the detail line assembled in 28 through 32. 

34. Has channel 12 on the carriage tape been encountered? 

No - 35 Yes - 46 

35. Convert the dollar amount from A1 format to decimal format. 

36. Is the conversion in 35 correct? 

No -40 Yes - 37 

37. Add the dollar amount to ISUM. 
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38. Did overflow occur in the addition in 37? 

No - 23 Yes - 39 

39. STOP and display 777. 

40. Make the character in error a digit. 

41. Try to convert only the character in error. 

42. Is the conversion in 41 correct? 

No -43 Yes - 44 

43. STOP and display 666. 

44. Convert the entire field back to A1 format. 

45. Go to 35. 

46. Go to the top of a new page. 

47. Print the headings. 

48. Go to 35. 

49. Type ERROR on the console printer. 

50. Type the card read on the console printer. 

51. Go to 23. 

52. Convert the total (ISUM) from decimal format to A1 format. 

53. Is the conversion in 52 correct? 

No - 54 Yes - 55 

54. STOP and display 555. 

55. Clear the print area. 

56. Move the edit mask to the print area. 

57. Edit the total (ISUM). 

58. Place the unedited total (ISUM) in the new master card. 

59. Type the new master card image on the console printer. 
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60. Move the word TOTAL to the print area. 

61. Skip 2 lines. 

62. Print the print area, the total line. 

63. Go to 2b. 

64. Type END OF JOB. 

65. STOP and display 111. 

66. Make the character in error a digit. 

67. Try to convert only the character in error. 

68. Is the conversion in 67 correct? 

No - 69 Yes - 70 

69. STOP and display 444. 

70. Convert the entire field back to A1 format. 

71. Go to 19. 

72. Type ERROR on the console printer. 

73. Type the card read on the console printer. 

74. Go to 2b. 

Card Formats 

1 B C M City 1 1 S Card 
a Customer Name street Address State Balance a a Seq. 
s Zone n n p No. 
t k k 
e 99999999999999999999 9 9 9 9 9 9 9 .9 H 9 9 9 9 9 9 9 9 9 9 99999999999999999999 999999999 999 999 99 9 9 
r 1234511'.,Dl1UI314'51101InM ~nn~~Hnn~~~u~u~~n~~~ ~~U~~"U~O~~~n~"~S199~ 8162635465666161 69 101112 131415 ~11"711O 

2 B C 
T Total 

1 S Card 
Customer Name Item Name Qly. Blank J a Seq. r Amt. n l' No. a 

k n 
s. 99999999999999999999 99999999999999999999 99999999 9999 99999999999999999 999 999 99999 

12345,7 •• 'Dl11Z13141,nI71.'IM 21222l2425a2128293031:12333435363138394[ 4142 43 44 45 46 47 41 4~ 5051 ~ nM"~~~9~~U~M~.~a, 71112 731475 171111910 
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CHART 52 1130 COMMERCIAL 

TYPE 
END Of JOB 

....... l1li •••••• 

x ............... . . 
HALT 

x 

...•........... · . START 

i< ................. · . 
INJTIALJ~E 

· ................. 

.. READ HEADINGS .. 
AND CONSTANTS 

.............. 
· ' . .. 02 •••• · . 

i< ................... 
READ A 

CARD 

. '. 
• * *. '. 

YES .* *. x ••••• _..... LAST CARD ... 
*. .-w. ._ 

* •• -*NO 

.'. .' • w •• 
NO ... ... 

•• •••• MASTER CARD •• 
*. .-

*. .-
*. aYE S 

x ................... 
PRINT NAME 
AND ADDRESS 

i< 

SAMPLE PROBLEM 2 

. . 
.. 83 .. . . 

x ................... 
READ A 

CARD 

• w. .*. ... *. .* *. ... *. .* it. 
... w. NO ... WO YE S .. 

*. TRANSACTION •••••••••• X •• HASTER CARD •••••••••• X 
w. CARD .. " ... • .. .... ... . .. .. . .. . 

.YES .NO 

• •••.•••••••• X: 
. -. 

TYPE NEW 
MASTER CARD 

I MAGE 

i< ._ If. . ................. . 
... IS - • 

• -TRANSACTION •• NO • 
•• NAME EQUAL TO •••••• 

-. MASTER •• 
•• NAME .--... 

• YES 

x ................... 
• PRINT DETAIL 

LINE 

.................. . . 
•• TOTAL • 
••••• IS REPLACED BY • 
X • TOTAL & AMT .. 

.TYPE ERROR AND. 
CARD IMAGE 

.... · . 
• 83 .. · . 

PKJ NT 
TOTAL 
LINE 

.... · . 
• DZ • · . 

................... ................... 
-TYPE ERRO~ AND .. 

CARD IMAGE 

x .... . . 
.. 02 .. . . .... 

.. PRINT HEADING .. 
AND PREVIOUS 

.. BALANCE 

i< ................. · . .. TOTAL .. 
*1 S REPLACED 6Y .. 
.. PREYIOUS .. 
.. BALANCE ................. 

-109-



Sample Problem 2: Source Program 

1/ FOR 
•• SAMP~E PROB~EM 2 
• NAME SMP~2 
• ~IST A~~ 
• ONE WORD INTEGI ~S 
• EXTENDED PRECISION 
C-----TME INPUT IS MADE UP OF A MASTER CARD FO~~OWED BY THE TRANSACTION 
C----CARDS FOR EACH CUSTOMER. WE WANT TO PRINT AN INVOICE AND PRINT A 
C-----NEW MASTER CARD FOR EACM CUSTOMER. 

DIMENSION INCRD I B21 • IMASK 1131. IPRNTl791 • 10TCD 180 1.1 STOP I S I. 
lIHEAOI80). IPRVe 1161. ITOT I S I. IWK 1131. ISUMI81. IERORI61. IEOJIIOI 
CA~~ OATSW 12./(2) 
CAL~ DATS"ll.N31 
GO TO 128.271.N2 

27 CA~~ READIIEOJ.I .IO.J) 
CA~~ READIIEROR.I .6.JI 
CA~L READIIMASK.I.I30JI 
CA~L READIIPRVB.I.16.JI 
CA~~ READIIHEAD.I.7Z.JI 
CA~~ READIIt1EAD.73.BO.JI 
CA~L REAOIISTOP.loS.J) 
CA~L READIITOfol.S.JI 
GO TO 58 

28 CA~~ R2S01l IEOJ.I.IO.J) 
CALL R2S01IIEROR.I.6.J) 
CA~~ R2S011 IMASK.I .U.J) 
CALL R2S0l1 IPRVB.I.16.JI 
CALL R250!IIHEAD.I.72.JI 
CAL~ R2S0!IIHEAD.'3080,J) 
CAL~ R2501lISTOP.105.J I 
CALL R250! 1 ITOT.I.5.JI 

58 J-2 
INCRD I BlI-1644B 
INCRDIB21-5440 
1-0 
L-O 
M-O 
GO TO 130.291oN2 

29 CALL READIINCRD.I.BO.J) 
GO TO 59 

30 CAL~ R2501lIltCRD.loBO.J) 
59 IFIJ-ll 22.2.2 
2 IFINCOMPII~CRD.!.5.ISTOP.1I1 3.2Z.3 
3 CAL~ NlONEIIltCRD.70.5.K) 

IFIK-ll 26.4.26 
4 GO TO 134.33) .N3 
33 CA~L SKIP112544) 

GO TO 60 
34 CA~~ 51403112544) 
60 CAL~ FI~LlIPRNT.!.79.!644BI 

GO TO 136.351 .N3 
35 CA~~ PRINTtlNCRD.l.20.1) 

GO TO 61 
36 CA~~ PI4031INCRD.I.20.11 
61 CA~L MOVEtIMA5K.1,13.IWK.11 

CA~L EDITIINCRD.61.6B.IWK.1.131 
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CSP29000 
CSP29010 
CSP29020 
CSP29030 
CSP29040 
CSP29050 
CSP29060 
CSP29070 
CSP290BO 
CSP29090 
CSP29100 
CSP29110 
CSP29120 
CSP29130 
CSP29140 
CSP29150 
CSP29160 
C5P29170 
C5P29180 
CSP29190 
CSP29200 
CSP29210 
CSP29220 
CSP29230 
CSP29240 
CSP29250 
CSP29260 
C5P29270 
CSP29280 
CSP29290 
CSP29300 
CSP29310 
CSP29320 
CSP29330 
CSP29340 
CSP29350 
CSP29360 
CSP29370 
CSP293BO 
CSP29390 
CSP29400 
CSP29410 
CSP29420 
CSP29430 
CSP29440 
CSP29450 
CSP29460 
CSP29470 
CSP294BO 
CSPZ9490 
CSP29500 
CSP29510 
C5P29520 
CSP29530 
CSP29540 
C5P29550 



SAMP~E PROB~EM 2 

38 
62 

39 

41 

63 
40 

6 
31 

32 
64 
7 

8 
9 
10 

48 

49 
65 
11 

12 

13 

14 

15 

16 

GO TO 138.37IoN3 
CA~~ PRINT I INCRD.2lt40 .11 
GO TO 62 
CA~~ P1403CINCRD.21.40.11 
CA~~ MOVE I IPRVB.lt16t1PRNT.231 
CA~~ MOVEIIWK.1.13.IPRNT.671 
GO TO 141.391oN3 
CA~~ PRINTIINCRD.41.60.11 
CA~~ SKIPI161281 
CA~~ PRINTlIHEAD.1080.11 
CA~~ PRINTIIPRNT.1.79.11 
GO TO 63 
CA~~ P14031INCRD.41.60.11 
CA~~ S14031161281 
CA~~ P1403I1HEAD.l.eO .11 
CA~~ P1403C I PRNT.lt 79.11 
CA~~ FI~~I IPRNT.1079.164481 
CA~~ A1DECClNCRD.61.6e.~1 
IFI~I 5.5.23 
CA~~ MOVEIINCRD.61t68.ISUM.11 
CA~~ MDVEIINCRO.1.80.IOTCD.11 
GO TO In.311oN2 
CA~~ READIINCRD.1.80.JI 
GO TO 64 
CA~~ R2501C1NCRD.1080.JI 
IFIJ-lI 22.7.7 
CA~~ NZONEIINCRD.70.5.KI 
IFIK-Il 18.19.8 
IF 11(-21 18.9.18 
IF INCOMP I I NCRD.l.20 .10TCD.lll 18 .10 .18 
CA~~ MOVEIINCRD.21.40.IPRNTo231 
CA~~ MOVEIIMASK.1.13.IPRNT.671 
CA~~ ~OVEI IMASK.3.8.IPRNT.71 
IPRNTIl21--4032 
CA~~ EDITCINCRD.49.52.IPRNT.7.121 
CA~~ EDITIINCRD.41.48.IPRNTo67.791 
GO TOI49.481.N3 
CA~~ PRINTClPRNT.1079.11 
GO TO 65 
CA~~ P1403I1PRNT.l.79.11 
IFII-31 11.11.17 
CA~~ A1DEClINCRD.41.48.~ I 

~:~t I ADD~~~~~~!:1.48.1 SUM.l ~8 .MI 
IFIMI 13.6.13 
CA~~ laND 
STOP 777 
CA~~ NZDNE I INCRD.~.4.Nll 
NI-O 
CA~~ A1DEClINCRD.~.~.Nll 
IFIN11 16.16.15 
CA~~ 10ND 
STOP 666 
CA~~ DECA1I1NCRD.41.48.~ I 

S~I',P~E PROB~EM 

17 
50 

51 

66 

18 

19 

20 

21 

54 

67 

22 

23 

24 

25 

26 

~-O 

GO TO 11 
GO TO C51.S01.N3 
CA~L SKIPI125441 
CALL PRINT I IHEAD.l.80.11 
GO TO 66 
CA~~ S14031 125441 
CAl.I. P1403C IHEAD.l.80.11 
1-0 
GO TO 11 
CAl.I. TYPER II EROR .1. 51 
CAl.I. TYPERI INCRD.~.821 
GO TO 6 
CAl.I. DECAl I ISUM.1.8.1.1 
IFIU 20.21020 
CAI.~ laND 
STOP "5 
CAI.L FII.LIIPRNT.1.79.164481 
CALL MOVEIIMASK.1.13.IPRNT.671 
CA~~ EDITClSUM.108.IPRNT.67.791 
CAL~ MOVEClSUM.l.8.IOTCD.61l 
CA~L TYPER II OTCD .1. 80 I 
CA~L MOVEIITOT.1.5.IPRNT.231 
GO TO 155.541.N3 
CALL SKIPI158721 
CALL PRINTIIPRNT.l.79.11 
GO TO 67 
CA~I. S14031158721 
CALI. P14031IPRNT.l.79.11 
CA~1. TYPER I INCRD .81.821 
GO TO 1 
CALI. TYPERIIEOJ.10101 
CALI. 10ND 
STOP 111 
CALI. NZONEIINCRD.L.4.Nll 
NI-O 
CALI. A1DEC IINCRD.L.L .N11 
IFINlI 25.25.24 
CALL 10ND 
STOP 444 
CALL DECAl! INCRD.61.68.LI 
L-O 
GO TO 40 
CALL TYPERIIEROR.lt51 
CALL TYPER I INCRD.loUI 
GO TO 1 
END 

VARIABLE ALLOCATIONS 

PAGE 02 

CSP29560 
CSP29570 
CSP29580 
CSP29590 
CSP29600 
CSP29610 
CSP29620 
CSP29630 
CSP29640 
CSP29650 
CSP29660 
CSP29670 
CSP296S0 
CSP29690 
CSP29700 
CSP29710 
CSP29720 
CSP29730 
CSP29740 
CSP29750 
CSP29760 
CSP29770 
CSP29780 
CSP29790 
CSP29800 
CSP29810 
CSP29820 
CSP29830 
CSP29840 
CSP29850 
CSP29860 
CSP29870 
CSP29880 
CSP29890 
CSP29900 
CSP29910 
CSP29920 
CSP29930 
CSP29940 
CSP29950 
CSP29960 
CSP29970 
CSP29980 
CSP29990 
CSP30000 
CSP30010 
CSP30020 
CSP30030 
CSP30040 
CSP30050 
CSP30060 
CSP30070 
CSP30080 
CSP30090 
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CSP30100 
CSP30110 
CSP30120 
CSP30UO 
CSP30140 
CSP30150 
CSP30160 
CSP30170 
CSP30180 
CSP30190 
CSP30200 
CSP30210 
CSP30220 
CSP30230 
CSP30240 
CSP30250 
CSP30260 
CSP30270 
CSP30280 
CSP30290 
CSP30300 
CSP30310 
CSP30320 
CSP30330 
CSP30340 
CSP30350 
CSP30360 
CSP30370 
CSP30380 
CSP30390 
CSP30400 
CSP30410 
CSP30420 
CSP30430 
CSP30440 
CSP30450 
CSP30460 
CSP30470 
CSP30480 
CSP30490 
CSP30500 
CSP30510 
CSP30520 
CSP30530 
CSP30540 
CSP30~50 

CSP30560 

INCRO-0051 IMASK-005E IPRHT-OOAO 10TCO-00FO ISTOP-Ol02 IHEAD-0152 IPRve-0162 ITOT -0161 IWK -0114 ISUM -011e 
IEROR-0182 IEOJ -018C N2 -0180 N3 -018E J -018F I -0190 L -0191 M -0192 K -0193 Nl -0194 

Sf4,TEMENT ALLOCATIONS 
27 -0106 28 -0208 58 -0238 -0248 29 -025A 30 -0262 59 -0268 -026E -0277 4 -0283 
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SAMPLE PROBLEM PAGE 04 
33 -02B9 34 -028E 60 -0291 35 -0290 36 .02AS 61 -02AB 31 -02eo 38 -02e8 62 -02ee 3Y .02E2 
41 -02F9 63 -OlOE 40 -0314 5 .031E 6 -032C 31 -0332 32 -033A 64 -0340 7 -0346 B .035,+ 
9 -035A 10 -0363 4B -0395 49 -0390 65 -03A3 II -03A9 12 -03B3 13 -03eo 14 -03(4 15 -0308 
16 -030C 17 -03ES 50 -03EE 51 .03F9 66 -0402 18 _0408 19 =0414 20 -041E 21 -0422 54 -045U 
55 -045B 67 -0464 22 -0468 23 _0474 24 ·0488 25 -04SC 26 .0498 

FEATURES SUPPORTED 
ONE WORD INTEGERS 
EXTENDED PRECI S ION 

CAL,LEO SUBPROGRAMS 
DATSW READ RH01 NCOMP NZONE SKIP Sl403 FILL PRINT Pl403 MOVE EDIT A10EC ADO IOND 
DECAl TYPER STOP 

INTEGER CONSTANTS 
2-019B 1-0199 10-019A 6-019B 13-019C 16-0190 72-019E 73-019F SO-OIAO 5-01A1 

1644S-01A2 5440-01Al 0-01A4 70-01A5 12544-01A6 79-01A7 20-01AS 61-01A9 68-U1AA 21-01AB 
40-01AC 23·01AO 67-01AE 41-01AF 60-01BO 16128-01Bl 3.01B2 S-01B3 1-0184 4032-0185 
49-01B6 52-01B7 12-01B8 48-01B9 777.01BA 4-01BB 666-01BC 82-01BO 555-01BE 15S72-01BF 
81-01CO lll-01Cl 444-01C2 1911-01C3 1638-01C4 1365-01C5 273-01C6 1092-01C7 

CORE REQUIREMENTS FOR SMPL2 
COMMON 0 VARIABLES 40B PROGRAM 780 

END OF COMPILATION 

/I XEQ 
CSP30570 
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Sample Problem 2: Invoice Output 

DAVES MARKET 
1997 WASHINGTON S1. 
NEWTOWN. MASS. 02158 

OTY 

8 
11 
10 

8 
6 

17 
17 
17 
17 
17 
17 
25 
25 
10 
10 
12 
12 
12 
12 
12 
12 

10000 
4.000 

200 
100 
50 

100 
100 
100 

10 
12 
12 
12 
12 
12 
12 

hOOO 
4.000 

200 
50 

100 
100 
100 
100 

10 
12 

1.000 

OTY 
4.000 

200 
100 

50 
100 
100 
100 

10 
12 
12 
12 
12 
12 
12 

1.000 
4.000 

200 
100 
100 
100 
100 
100 

10 
12 

STANDISH MOTORS 
10 WATER STREET 
P~ YMOUTH. MASS.02296 

QTY 

20 
6 

20 
50 
50 

100 

NAME 
PREVIOUS BALANCE 
SUGAR - BAGS 
CHICKEN SOUP - CASES 
TOMATO SOUP - CASES 
SUGAR RETURNED 
COOK I ES - CASES 
GINGER A~E - CASES 
ROOT BEER - CASES 
ORANGE ADE - CASES 
CREME SODA - CASES 
CHERRY SODA - CASES 
SODA WATER - CASES 
DOG FOOD - CASES 
CAT FOOD - CASES 
SOAP POWDER - CASES 
DETERGENT - CASES 
HAM - TINS 
HAM - ~OAF 
SA~AMI 
BO~OGNA 

CORNED BEEF 
ROAST BEEF 
BREAD - ~OAF 
RO~~S 
MI~K - QUARTS 
M I ~K - HA~F GALS 
MILK - GALS 
POTATOES - BAGS 
TOMATOES - LOOSE 
CARROT S - BUNCHES 
DETERGENT - CASES 
HAM - TINS 
HAM - LOAF 
SALAMI 
BOLOGNA 
CORNED BEEF 
ROAST BEEF 
BREAD - LOAF 
RO~~S 

MI~K - ~UARTS 
MILK - GALS 
MILK - HA~F GA~S 
POTA TOES - BAGS 
TOMATOES - ~OOSE 
CARROTS - !lUNCHES 
DETERGENT - CASES 
HAM - TINS 
BREAD - LOAF 

NAME 
RO~~S 
MI~K - QUARTS 
MILK - HA~F GA~S 
MILK - GALS 
POTATOES - BAGS 
TOMATOES - LOOSE 
CARROTS - BUNCHES 
DETERGENT - CASES 
HAM - TINS 
HAM - ~OAF 
SALAMI 
BOLOGNA 
CORNED BEEF 
ROAST BEEF 
BREAD - LOAF 
ROLLS 
MILK - QUARTS 
MI LK - HALF GALS 
MILK - HALF GALS 
POT ATOES - BAGS 
TOMATOES - LOOSE 
CARROT S - BUNCHES 
DETERGENT - CASES 
HAM - TINS 

TOTAL 

NAME 
PREVIOUS BALANCE 
A I R CLEANERS - CASES 
GREASE - BARRELS 
TIRES - 650 x 13 
TIRES - 750 X 14 
TIRES - 800 X 14 
GASOLI NE CAPS 

TOTAL 

AMT 
5111.29 
521.02 
$38.76 
530.11 
521.02CR 
545.21 
552.37 
552.37 
552.37 
552.37 
552.37 
552.37 

5101.26 
5101.26 

572.89 
572.89 
536.75 
5330n 
533.15 
533.75 
533.75 
533.75 

S150.00 
5150.00 
S57.42 
557.42 
557.42 
511.23 
511.23 
511.23 
572.89 
536.75 
533.75 
533.75 
533.75 
533.75 
533.75 

5150.00 
$150.00 

557.42 
557.42 
S~7.42 

511.23 
511.23 
511.23 
572.89 
$36.7S 

5150.00 

AMT 
5150.00 
551.42 
557.42 
557.42 
511.23 
$11.23 
511.23 
572.89 
536.75 
533.75 
533.75 
533.15 
533.75 
533.75 

$150.00 
$150.00 
$57.42 
557.42 
557.42 
$11.23 
511.23 
$11.23 
512.89 
536.75 

530893.25 

AMT 
52,356.36 

5200.03 
5165.24 
5260.38 
$900.53 

51.012.00 
599.68 

54,99" .. 22 
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Sample Problem 2: Console Printer Log and New Master Card Listing 

ERROR THIS IS A OELIBERATE ERROR J CSP30660 

ERROR OAVE MARKET THIS CARO IS A DELIBERATE MISTAKE J CSP30680 

DAVES MARKET 1997 I/ASHINGTON ST. NEHTOIIN, ~IASS. 0215BOOSB9325 A CSP30670 

ERROR STAND I SH MOTOR TH I S CARD I S NOT CORRECT ABCOEFGH I JKLfoINOPQRSTUVJ CSP31410 

STAND I SH MOTORS 10 HATER STREET PLYMOUTH, ~IASS. 0229600499422 A CSP31410 

END OF JOB 
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Sample Problem 2: Data Input Listing 

1/ XEQ 
END OF JOB 
ERROR 

• S. CR 
PREVIOUS BALANCE 

AMT 
ISTOP 
TOTAL 

QTY NAME 

THIS IS A DELIBERATE ERROR J 
DAVES MARKET 1997 WASHINGTON ST. NEWTOWN. MASS. 0215BOOOI1129 A 
DAVE MARKET THIS CARD IS A DELIBERATE MISTAKE J 
DAVES MARKET SUGAR - BAGS 00002102000B J 
DAVES MARKET CHICKEN SOUP - CASES00003B760011 J 
DAVES MARKET TOMATO SOUP - CASES 000030110010 J 
DAVES MARKET SUGAR RETURNED 0000210KOOOB J 
DAVES MARKET COOKIES - CASES 000045210006 J 
DAVES MARKET GINGER ALE - CASES 000052370017 J 
DAVES MARKET ROOT BEER - CASES 000052370017 J 
DAVES MARKET ORA'IGE ADE - CASES 000052370017 J 
DAVES '~ARKET CREME SODA - CASES 000052370017 J 
DAVES MARKET CHERRY SODA - CASES 000052370017 J 
DAvES MARKET SODA WATER - CASES 000052370017 J 
DAVES MARKET DOG FOOD - CASES 000101260025 J 
DAVES MARKET CAT FOOD - CASES 000101260025 J 
DAVES MARKET SOAP POWDER - CASES 000072B90010 J 
DAVES MARKET DETERGENT - CASES 000072B90010 J 
DAvES MARKET HAM - TINS 000036750012 J 
DAVES MARKET HAM - LOAF 000033750012 J 
DAVES MARKET SALAMI 000033750012 J 
DAVES MARKET BOLOGNA 000033750012 J 
QAVES MARKET CORNED BEEF 000033750012 J 
DAVES MARKET ROAST BEEF 000033750012 J 
DAVES MARKET BREAD - LOAF 000150001000 J 
DAVES MARKET ROLLS 000150004000 J 
DAVES MA~KET MILK - QUARTS 000057420200 J 
DAVES MARKET MILK - HALF GALS 000057420100 J 
DAVES MARKET MILK - GALS 000057420050 J 
DAVES MARKET POTATOES - BAGS 000011230100 J 
DAVES MARKET TOMATOES - LOOSE 000011230100 J 
DAVES MARKET CARROTS - BUNCHES 000011230100 J 
DAVES MARKET DETERGENT - CASES 000072B90010 J 
DAVES MARKET HAM - TINS 000036750012 J 
DAVES MARKET HA~I - LOAF 000033750012 J 
DAVES .~ARKET SALAMI 000033750012 J 
DAVES ,~ARKET BOLOGNA 000033750012 J 
DAVES MARKET CORNED BEEF 000033750012 J 
DAVES MARKET ROAST BEEF 000033750012 J 
DAVES MARKET BREAD - LOAF 000150001000 J 
DAVES MARKET ROLLS 000150004000 J 
DAVES MARKET MILK - QUARTS 000057420200 J 
DAVES MARKET MILK - GALS 000057420050 J 
DAVES MARKET MILK - HALF GALS 000057420100 J 
DAVES MARKET POTATOES - BAGS 000011230100 J 
DAVES MARKET TO.~ATOES - LOOSE 000011230100 J 
DAVES MARKET CARROTS - BUNCHES 000011230100 J 
DAVES MARKET DETERGENT - CASES 000072890010 J 
DAvES MARKET HAM - TINS 000036750012 J 
DAVES MARKET BRE\D - LOAF 000150001000 J 
DAVES MARKET ROLLS 000150004000 

DAVES MARKET MILK - QUARTS 000057420200 J 
DAVES MARKET MILK - HALF GALS 000057420100 J 
DAVES MARKET MILK - GALS 000057420050 J 
DAVES MARKET POTATOES - BAGS 000011230100 J 
DAVES MARKET TOMATOES - LOOSE 000011230100 J 
DAVES MARKET CARROTS - BUNCHES 000011230100 J 
DAVES MARKET DETERGENT - CASES 000072890010 J 
DAVES MARKET HAM - TINS 000036750012 J 
DAVES MARKET HAM - LOAF 000033750012 J 
DAVES MARKET SALAMI 000033750012 J 
OAVES MARKET BOLOGNA 000033750012 J 
DAVES MARKET CORNED REEF 000033750012 J 
DAVES MARKET ROAST BEEF 000033750012 J 
DAVES MARKET BREAD - LOAF 000150001000 J 
DAVES MARKET ROLLS 000150004000 J 
DAVES MARKET MILK - QUARTS 000057420200 J 
DAVES MARKET MILK - HALF GALS 000057420100 J 
DAVES MARKET MILK - HALF GALS 000057420100 J 
DAVES MARKET POT A TOES - BAGS 0000 1123D 100 J 
DAVES MARKET TOMATOES - LOOSE 000011230100 J 
DAVES MARKET CARROTS - BUNCHES 000011230100 J 
DAVES MARKET DETERGENT - CASES 000072B90010 J 
DAVES MARKET HAM - TINS 000036750012 J 

A 
STANOISH MOTORS 10 WATER STREET PLYMOUTH. MASS.0229600235636 A 
STAND I SH MOTORS AIR CLEANERS - CASESOO0200030020 J 
STANDISH MOTORS GREASE - BARRELS 000165240006 J 
STANO I SH MOTORS TIRES - 650 X 13 000260380020 J 
STANDISH MOTORS TIRES - 750 X 14 00090D530050 J 
STANOISH MOTORS TIRES - BOO X 14 001012000050 J 
STANDISH MOTOR THIS CARD IS NOT CORRECT ABCDEFGH I JKLMNOPQRS TUVJ 
STANDISH MOTORS GAS~L INE CAPS 00009968DIOO J 

A 
ISTOP 
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CSP30570 
CSP30580 
CSP30590 
CSP30600 
CSP30610 
CSP30620 
CSP30630 
CSP30640 
CSP30650 
CSP30660 
CSP30670 
CSP306BO 
CSP30690 
CSP30700 
CSP30710 
CSP30720 
CSP30730 
CSP30740 
CSP30750 
CSP30760 
CSP30770 
CSP307BO 
CSP30790 
CSP30800 
CSP30B 10 
CSP30820 
CSP30830 
CSP30B40 
CSP30B50 
CSP30860 
CSP30870 
CSP308BO 
CSP30890 
CSP30900 
CSP30910 
CSP30920 
CSP30930 
CSP30940 
CSP30950 
CSP30960 
CSP30970 
CSP309BO 
CSP30990 
CSP31000 
CSP31010 
CSP31020 
CSP31030 
CSP31040 
CSP31050 
CSP31060 
CSP31070 
CSP310BO 
CSP31090 
CSP31100 
CSP31110 
CSP31120 
CSP31130 
CSP31140 
CSP31150 
CSP31160 

CSP31170 
CSP31180 
CSP31190 
CSP31200 
CSP31210 
CSP31220 
CSP31230 
CSP31240 
CSP31250 
CSP31260 
CSP31270 
CSP312BO 
CSP31290 
CSP31300 
CSP31310 
CSP31320 
CSP31330 
CSP31340 
CSP31350 
CSP31360 
CSP31370 
CSP313BO 
CSP31390 
CSP31400 
CSP31410 
CSP31420 
CSP31430 
CSP31440 
CSP31450 
CSP31460 
CSP31470 
CSP314BO 
CSP31490 
CSP31500 c 



PROBLEM 3 

The purpose of this program is to print a payroll register and punch a new year-to-date 
card for each employee. The input deck is as follows: 

Last 

Input deck 

Blank 

Current 
card 

Year-to-date 
card 

/ -
/ 

Employee deck 

( Blank 

Year-to-date -' 

card 

-Current 
card 

The year-to-date and current cards are read and processed. The payroll register is 
printed as in the example, and a new year-to-date card image is printed on the console 
printer. Then the next employee is processed. 

As is shown, the order of the year-to-date card and current card is not known before 
the cards are read. 

Swi tch settings are as follows: 

Input Output Switches 
Device Device 0 1 2 

1442 console printer down down down 
1442 1132 up down ..... down_ .. -

--'""'-........ _ .. _. __ ... _.,. - ~' .. ,_ .. - - ~.,---- ... ~-' .. ~-"'-, , . ... ' .' ,_"c' 

1442 1403 up up down 
2501 console printer down down up 
2501 1132 up down up 
2501 1403 up up up 

Make sure that the switches are set properly before the program begins. 

After processing is completed, sample problem 3 will STOP with 3333 displayed in the 
accumulator. Press START to continue. 

A general purpose *IOCS card has been supplied with the sample problem. If this does 
not match the 1130 configuration to be used, a new *IOCS card will be required. 

*IOCS (CARD, 1132 PRINTER, TYPEWRITER) 
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Sample Problem 3: Detailed Description 

1. Determine the output unit from the data switches. 

Console printer, 1132 Printer, or 1403 Printer 

2. Read the edit mask. 

3. Read a card. 

4. Is the card read in (3) blank? 

Yes - 18 No -5 

5. Is the card read in (3) a year-to-date card? 

Yes - 11 No - 6 

6. Is the card read in (3-) a current card? 

Yes - 8 No -7 

7. Stop. 

8. Move the employee number to storage (JEMP). 

9. Extract the number of hours worked (HRS). 

10. Go to (3). 

11. Move the department number to storage (IDEP). 

12. Move the employee number to storage (IEMP). 

13. Move the employee name to storage (INM). 

14. Move the Social Security number to storage (ISS). 

15. Move the pay rate to storage (ffiT). 

16. Move the year-to-date gross to storage (IYTD). 

17. Go to (3). 

18. Are IEMP and JEMP the same? 

Yes - 19 No ~ 24 

19. Current amount (CURR) is set equal to HRS times pay rate. 
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20. New year-to-date is set equal to CURR + IYTD. 

21. Print a new year-to-date card image on the console printer. 

22. Print the payroll register line as in the example. 

23. Go to (3). 

24. Halt. If start is pushed, go to (3). 

Card Formats 

1 B E B C B C Y D I '" I Social I S Card 
T e N a Employee Name a Securlty Pay YTD Blank 0 

a Seq. p. d D P o. n n No. Rate Gross n P No. t. k No. k e 
k 

9 9 9 99 9 99999999999999999999 99999999999 99 99 9999999 999999999999999999999 9 9 9 99 9 ~~!!! I 2 I ••• 1.ll01112131.151111nlIM21~n~nK 21182931131S2n34153531 1139404' f24J4445.C7U d~5'~~~~~P~D~61~U~~"VU~ 01172 131475 

2 B D B C C E N I e H I Card 
u m o. Employee Name a P r Blank 

~ ~ S Seq. 
r p. n t. s. 

P 
No. 

r k No. e k 
e 

9 9 9 99999999999999999999 99 9 99999 99999999999999999999999999999999999999 9 9 9 9 9 9 99 999 n 
t 1 I I 45111.mI1121314151'll111.~nnn '''''' , 771293031 jl2 3334 3536 37 313940414Z414445 464141 49 50 5152 53 5455 5& 57 5159 60 '162 6364 65 6617 68 69 07111 131415 lo n1l

"" 

3 IJ 
C C I Card 

New Blank , S Seq. 
y n P No. 
T e k 
D 999999999999999999999999999999999999999999999999999999999999999999999 9 9 9 999 9 999 9 

1234SI7"1DI1121314151111111'M21nn~~a21nH~~U33341536~~~~~QU"~"UUd~5152n54~~~g59mllU6lM65AVU"7 07111 131475 1617111!80 

4 
o whell New YTD 

Code = 1 when year-ta-date 
2 when current 

99999999999999999999999999999999999999999999999999999999999999999999999999999999 
1 2345'7'll0'lnI3"15111'Ullm21nn~na21~29~~n33341536U~~40~UU"~~U~U~51~~M~~~M~~61~~MeH&1M"Wlln1314~nnn"~ 
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CHART 53 1130 COMMERCIAL SAMPLE PROBLEM 3 

............... -• START 

................. . 
-- DETERMINE 

OUTPUT 
UNIT 

x ................... 
READ EDIT 

MASK 

.... - - . ... 03 * •• oo 
.... oo .... oooooo •• oo.oo ... .. .. X ....................... .. 

x X ................. . ................. . . 
.. ~lERO" READ A 
-I S REPLACED BY _ CARD 
.. NZERO f. 1 .. - -................. . ........... . 

x .*. • * *. 
• * -. NO .* IS NZERO *. 

.-. 
.." * • 

: YES ........ I S CODE * ...... 
•• ......... ••• ..... •••• EQUAL TO .. " ........ *. EQUAL TO .. " 

x ............... - -:ERkOR HAL T : ............... 

..................... 
TYPE 

.. THE EMP. NOS ... 
00 NOT MATCH -

.... 
- * .. 03 ... 

* -

*. 1 ." a. ._ 
a •• _ 

"YES 

. -. 
. - *. . - -. NO .. " IS [EMP *. 

.... ..... EQUAL TO .-
a. JEHP .. '" 

*. .-a ••• 
-YES 

x ................. 
.. CURR .. 
*1 S REPLACED BV .. 
.. HRS" lR T ... -................. 

. ............... . -.. VTO .. 
*1 S REPLACED BY .. 
.. CURR &. IYYO .. 

x .................... 
TYPE A NEW YTO 

CARD I MAGE 

x ................... 
PRINT 

DETAIL LINE 

x .... - -.. 03 .. 

- -

*. 0 .* *. .." 
* •• --NO 

x .................. - . .. NlERO .. 
*IS REPLACED BY .. 
- 0 • 

.-. 
.." -. 

•• ··1 S CODE"· *. YES: 
*. EQUAL TO .* ........ 

*. 1 .. " *. .* 
* ... " 

-NO 

.-. 
.." -. 

•• ··15 CODe·· •• YES: 
*. EQUAL TO .* ....... 

*. 2 .. " 
*. .* 

* •• * 
_NO 

x ............... 
- -.ERROR - HALT" - -............... 
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x . ............... . 
-.. JEMP .. 
*IS REPLACED BY .. 
-EMPLOYEE l'lUMBE.~ • -.................. 

x ................. -.. HRS .. 
*IS REPLACED BY .. 
.. HOURS WORKEO .. 

- -. ............... . 

x . ............... . 
.. I Dt:P .. 
*1 S KEPLACED BY .. 

OEPARTME'H .. 
NuMBER .. ................. 

x . ................ . -.. IE MP .. 
.. I S R!:PLACED til' .. 
.E,",PLOVEE ".IUMBEq,. -................. 

. ............... . 
- -.. INM .. 
.. I S REPLACe) dV .. 
.. E~PLaYEE "l4.ME .. 

- -................. 

• [55 ... 
*IS REPLACEO flY • 
.SUCIAL SECUKIH'. 
... i~UMBE~ • .................. 

• IR T .. 
-I S REPLACED bY -
... pa,y RI\TE ... 

x ................. · -• I YTD ... 
-IS REPLACED tiY • 
• VEAK-TU-DATE • 
• GROSS • ................. 



Sample Problem 3: Source Program 

II JOB 
/I, FOR 
* NAME SP3 
* loes ICARD ,1132 PRINTER, TYPEWRITER 1 
* ONE WORD INTEGERS 
* EXTENDED PRECISION 
* ~Isl A~~ 

DIMENSION MASKI 121,INI 691 ,IDEPI21 ,IEMP I 31,INMI20l,ISS 191,IRTI41, 
I IYTDI 71,JEMPI31,NYTDI 71,ICURI61,KCURR I 121,KOYTOI 121,KNYTOl121 

ZO 
30 

6 

C 

10 

I FORMAT 169Al,I11 
2 FORMAT 112AII 

FORMAT I1H ,2Al,1X ,23Al,2X, 20A1021X,IHI, 3X, 7HCSP 
FOR,"tAT C1H ,2Al,2X.3Al,2X.20Al.5X.3112Al.2XJ) 
CA~~ OATSWIO,II 
CA~~ OATSW I I,M I 
CA~~ OATSWI2,~1 
NREAD06*II/L1+2 
NWRIToZ*lll1l+2*0/MI+1 
REAO INREAD,21 MASK 

15 READ INREAD,II IN,ICD 
IF IICDI 6,10,6 
NlEROoO 
GO TO 17,81, ICD 
THIS IS THE YEAR TO DATE PROCESSING 
CA~~ MOVE IIN,I,2t10EP,11 
CA~~ MOVE IIN,4,6,IEMP,II 
CA~~ MOVE IIN,7,26,INM,II 
eA~~ MOVE 11l/'29,37,ISS,1I 
eA~~ MOVE IIN,38,41,IRT,II 
eA~~ MOVE IIN,4Z,48,IYTD,1I 
GO TO 15 
THIS IS CURRENT PERIOD PROCESSING 
CA~~ MOVE ClN,I,3,JEMP,1I 
HRS-GET (IN.28,30.l00.C) 
GO TO 15 
NlERO 0 NZERO + I 

101 
100 

11 

IF INZERO - n 100,100,101 
,STOP 3333 
IF INCOMPIIEMP,I,3,JEMP,1I1 99,11,99 
CURR- c HRS*GET ( J AT.1 ,4, 10.0 J +500.0) 11000.0 
YTO-CURR+GET C IYTD,l,7.10.0J 

C 
99 
40 

CALL PUT (NYTD,1.1,YTD.5.0,l) 
WRITE 0,201 IDEP,IEMP,INM,ISS,IRT,NYTD 
CALL PUT (ICUR.l.6,CURlh5.0,ll 
CA~~ MovE IMASK,I,I2,KCURR,II 
CA~~ MOVE IMASK,lol2,KOYTD,II 
CA~~ Il0VE IMASK,1012,KNYTD,11 
CA~~ EDIT IICUR,I,6,KCURR,1,I21 
CA~~ EDIT IIYTD,107iKOYTD,I,121 
CA~~ EDIT INYTD,I,7,KNYTD,I,I21 
WR ITE I/lWR IT, 30 1 IDEP ,I EMP t1NM,KOYTD,KCURR,KNYTD 
GO TO 15 
THIS IS AN ERROR. THE EMP NOS 00 NOT MATCH, 
WRIT!; 11,401 
FORMAT I' THE EMP NOS DO NOT MATCH.' J 
GO TO IS 

SAMP~E PROB~EM 3 

END 

VARIAB~E A~~OCATJONS 
HRS 00000 CURR 00003 YTO 00006 MASK 00017 IN 0005C 
IYTO 00089 ..JEMP -008C NYTO -0093 ICUR -0099 KCURR'00A5 
NREAD.OOCI NWRlToOOCZ ICD aOOC3 NZERO'00C4 

STATEMENT AL~OCAT IONS 
1 -OOES 2 -OOEe 20 oOOEF 30 -0103 40 -0114 
101 ·Olce 100 -Oleo 11 00lD6 99 -0259 

FEATUREs SUPPORTED 
ONE WORD INTEGERS 
EXTENOED PRECISION 
10CS 

CAL~ED SUBPROGRAMS 
DATSW MOVE GET NCOMP PUT E~DIT EADD EMPY 
SFIO SIOAI SIOI STOP CARDZ ~RNTl 

REA~ CONSTANTS 

10EP 0005E 
KOYTO'OOBI 

15 -016C 

EOIV 

.IOOOOOOOOE 03.00C6 .100000000E OZ.00C9 .500000000E 03-00CC 

INTEGER CONS7ANTS 
000005 1'00D6 ZO OO07 6-0008 4-0009 7-000.10 

41-00DF 4Z-00EO 4S 000El 3000E2 leoOOE3 30-00E4 

CORE REQU I REMENT S FOR SP3 
COMMON 0 VARIAB~ES 198 PROGRAM 410 

END OF COMPI~ATION 
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CSP31510 
CSP31520 
CSP31530 
CSP31540 
CSP31550 
CSP31560 
CSP31570 
CSP3158D 
CSP31590 
CSP31600 
CSP31610 
CSP31620 
CSP31630 
CSP31640 
CSP31650 
CSP31660 
CSP31670 
CSP31680 
CSP31690 
CSP31700 
CSP31710 
CSP31720 
CSP31730 
CSP31740 
CSP31750 
CSP31760 
CSP31770 
CSP31780 
CSP31790 
CSP31800 
CSP31810 
CSP31i120 
CSP31830 
CSP31840 
CSP31850 
CSP31860 
CSP31870 
CSP31880 
CSP3iB90 
CSP31900 
CSP31910 
CSP31920 
CSP31930 
CSP31940 
CSP31950 
CSP31960 
CSP31970 
CSP31980 
CSP31990 
CSP32000 
CSP32010 
CSP32020 
CSP32030 
CSP32040 
CSP32050 
CSP32060 

PAGE 02 

CSP32070 

IEMP 00061 
KNYTO-OOeo 

6 -0178 

E~D ESTO 

INM -0075 
I -COBE 

-0182 

WRTYZ 

.IOOOOOOOOE 04.00CF 

26.000B 29-00DC 
3333.00E5 12-00E6 

ISS 0007E IRT 00082 
M -OQBF L -oDeD 

8 -OlAE 10 -OIBF 

SRED SWRT SCOMP 

,500000000E 01000Dl 

37-000D 3S000DE 
13107'00E7 



Sample Problem 3: Payroll Register Output 

II XEQ CSP32080 

01 101 NALNIUQ • J 17.453,06 $198.91 $1.651.97 
52 201 OMINOREG. M 13.524.37 $143.82 53.668.19 
76 676 NEDAB. R 510.060.60 $297.27 $10.357.87 
76 689 NEDUOL. R 510.060.60 $297.27 . $10.357.87 
01 253 NROH • J $9.555.62 $279.65 59.835.27 

-121-



Sample Problem 3: Console Printer Error Log and New Year-to-Date Card Image 

01 101NALNIUQ. J 79856643205420765197 CSP 

52 2010MI NOREG. M 01332567804230366819 CSP 

76 676NEoAB. R. 01423306008101035787 CSP 

76 689NEoUOL. 79860379408101035787 CSP 

THE EMP NOS DO NOT MATCH. 

01 253NROH. J 95462305707620983527 CSP 
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Sample Problem 3: Data Input Listing 

/I XEQ CSP32080 . s. CR CSP3Z090 
01 101NALNIUQ • J 7985664 I 205420 74 5 106 1 CSPI2100 
101NALNIUQ • J 01367 2 CSP32110 

0 CSP32lZ0 
20 10M I NOREG. '" 52140 2 CSP3Z130 
52 2010MINOREG. M 01332567804230352437 1 CSP32140 

0 CSP32150 
76 676NEOAB. R 01423306008101006060 1 CSP3Z160 
676NEOAB. R 76367 2 CSP3Z170 

0 CSPI2180 
689NEOUOL. R 76367 Z CSP32190 
76 689NEOUOL. R 79860379408101006060 1 CSP32200 

0 CSP32210 
99 9990NA TNOM J 99999999901160511lZ2 1 CSP322Z0 
0990NATNOM • J 994009 2 CSP32Z30 

0 CSPI2240 
01 253NROH • J 95462305707620955562 1 CSP32250 
ZS3NROH • J 01367 2 CSP32260 

0 CSP32270 
CSP32280 

-123-



IADDI 
A1A3 
A1DEC 
A3Al 
CARRY 
DECAl 
DIV 
DPACK 
DUNPK 
EDIT 
FILL 
GET 
ICOMP 
IOND 
KEYBD 
MOVE 
MPY 
NCOMP 
NSIGN 
NZONE 
PACK 
PRINT 
PU1WH 
PUT 
P1403 
P1442 
READ 
R250l 
SKIP 
STACK 
SUB 
S1403 
TYPER 
UNPAC 
WHOLE 

FLOWCHARTS 

CHART AD 1130 COMMERC I AL ADD/SUB SUBROUT I NE 

.***A 1 .******** • • .. START SUB * • • 
**************. 

****A2****' ** *** • • 
"" START AVO '" • • ******ICI:*** ****:10: 

... ....... . x: 
X 

*****Bl **** ••• *. '" '* SET UP AN .. 
*INSTRUCTION TO .. • 
'" CHANG E: JCARLl * •...•. 
.. SIGN ,. 
• • 
********~******* * 

X 
*****82********** 
>CleAR ANU SAVE' 
.SIGNS DN JCARU « 
'" AND I<.C4 RD * 
'* FIELDS '" • • 
*********** *.*."'* 

X 
*****C2**** **.*** 
'" C.ALCULATe THE '" 
*OPERAT ION-LS IGN* 
*IS REPLAC::;O BY .. 
'" JSIGN .. KSIGN '" 
* * '" .**.* ••••• **.*.* 

X 
*****02**** ****** 
'" KNC'~ IS'" 
.. REPL4CEu IiY .. 
*KLAST - JLAST t* 
> J * 
* * *********** ***>01** 

X . *. 
E2 "'. * •• " .* *. *' .. Yt:$.* IS KNUW *. 

'" CS *x ••• • *. lESS THAN K .* .. '" *. .1< 

**** *..* "' .. * .. ,I,J1I 

X 
~****F 2**** ****** · . '" JNOw IS'" *' RtPlACED BY J '" 

• > 
• > *********** *.ICt.** 

•••••••••••• 0 ••• 0 •••••••• X: 

*****Hl*********. · . '" JNOW IS '" 
• Rt,PlACEJ dY * * JNOw f. 1 '" • • *** •• *****>1<*** *.,. 

X 

X 
***~"G 2**** ****"* 
*KCARO I KNOW) 1'5 '" 
'" REPLACE) BY *' 
" L SIGN * $" * JCARDIJN~WI & * 
* k.CAH.DCKI\,IOWt * 
* ••••••• ****.***'" 

X 
*****H2**** *** •• * • • 
" KNOW IS * *- REPLACE:) BY 
*- KNUIol £, 1 · . ***.*.***** **-**** 

x .>. 
J2 * 0 

.*IS JNJW*. 
• NLI.. GREATER * . ........ .......... *. THAN .* *. JlAST .* *. ..* *' •• * • YES 

***. · . 
• A4 »: • • ***:?: 

X .*. 
44 "' .. •• ». 

LG~'.* K~OW IS *. HI 
.0 ................. *. COMIlARED TO .* .......... 0 ••••••• *. ZERO .* 

*0 • '" * .. * 
'" EQl 

:x .......... . 
X ."'** *83* ••• *****. *KCI\RCfKlASTl IS* 

.. RElJtA("ED BY * 
*KCAI<.D fKtAST) & * 
• I<NQ\<! * • • .*** *.********.** 

x 
.*** *C3*~·*·***·* · . .. KJ'..OW 1 S .. 
• ::?FPLACED BY K " · . 
• * .*** *****.******* 

X 
*****64***** .**** 
• * * RESTORE SIGNS .;: 
'" ON JeARD AI'I.D * * '<CARD FIElLS * • • ***** ************ 

X 
****C4********* 

• * '" EX[ T * · . • '********9:*** ** 

:x ..... o ••••• 0 ••••• 0 ••••• o. 

K 
**** *C3********** • • .KCARDIKNCW) IS * 
.REPl ACED :JY q -* 
~ KCIIPO(KNOW) * · . **** ** *********** 

x 
~:l •• ' *'. *****E4***** t**** 

• *' *. :« *' .'* IS KNOh *. VE'; '* KNOW IS *" *. lESS THAN .* ........ x* REPLACED BY * *. f(lAST .* * KNOW & 1 • 
*..* *" * 

* .. * ***************** • NO 

x 
***'" *F 3********** · . *- K5Jf..N 15 *" * qEPlACED BY *' 
~ -KSIGN '* 
• * +*** ** **0.-******** 

x 
** *** 85*· ******** *F ILL * *---------------* 
(I: KCARJ,K, *" 
* Kl AS T, 9 *' · . ** *** **11:<* *:r:t****** 
* *** 

* '. * cs *.X. 
* * **** .( 
*****C5** ******** · . • *Ni::::R IS REPLACEO. • ••••• * BY KLA5T * • • * • 
********* (1:******* 

:x ........................ : 
X 

*****K2**** ****** * .... ARRV * *--------------* 
* KCARO,K, * * KLAST,KNOW * • • *********** ****** 

x 
**** • • *" A4 *' • • 
**** 
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CHART Ai 1130 COMMERC IAL A10EC SU8ROUTI NE 

............... 
• e START e 
o e ............... 

................. 
e NZONE e .-e-.-.-a-a-.-a-• 
.. JCARD,JLAST, .. 
.. 4.JSIGN .. 
e e ................. 

x ................. 
e 0 

.. JNOW .. 
el S REPLA~ED 8Y e 
e J e 

• e ................. 
• x ..................................... . 
x ................. · -.. JTEST .. 

*IS REPLACED BY .. 
.. JCARO:CJNOWD : ................. 

it·· .......... . .e. x .'. 
.•........•.• 'x 

." •• e. ... w. •• w. .- .. 
NO .' IS JTEST '. 

.. .. 
NO ._ IS JTEST o. YES 

. .. -. 
.YES .* IS JTEST W. NO • 

•• •••• LESS THAN •••••• •• •••• lESS THAN .- •••• ••• • -. A~ EBCDIC ... 
•• -4032 ... w. ._ 

a •• _ 
e 

•• ZERO ... 
w. • .. w •• _ . 

. . 
••••••••••••• X ••••••••••••••• 

x ................. · .. NER .. 
015 REPLACED BY • 
.. JNOW .. 

: •• , ••••••••••••••••••••••••••••••••• X ••••••••••• 

X ................. · . .. JCARO%JNOwa • 
-IS REPLACED BY • 
*:lJTEST S 't032e/. 
• 256 • ................. 

:X •••••••••• : 
X .'. 

w. 8LANK ... 
*. .-a •• _ 

.YES 

• JTEST • 
.IS REPLACEO BY • 
-AN EBCDIC lERO • . ................. 

.. .. . ............... . .... . . 
•• IS JNOW •• YES • JNOW •• 

•• LESS THAN •••••••••• X.IS REPLACED By ••••• 
•• JLASI •• • JNOW £. 1 • .. .. .. .. . ............... . 

'NO 

X .'. ................. .. .. · . .... 
• JCARDZ.JLAS Ta. YES •• IS JS IGN •• 
• IS REPLACED BY .X.......... EQUAL TO •• 
• -JCAROIJlASTa-l. •• 2 •• · . ... . ................. . .. . 

-NO 

: •••••••••••••••••••••••• X: 
X ............... . 

EXIT e 
e 
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ADD 
AlA3 

IA1DECI 
A3A1 

CARRY 
DECAl 

DIV 
DPACK 
DUNPK 

EDIT 
FILL 
GET 

ICOMP 
IOND 

KEYBD 
MOVE 

MPY 
NCOMP 

NSIGN 
NZONE 

PACK 
PRINT 

PUNCH 
PUT 

P1403 
P1442 
READ 
R2501 

SKIP 
STACK 

SUB 
S1403 

TYPER 
UNPAC 
WHOLE 



ADD 
IA1A31 
A1DEC 

IA3A11 
CARRY 
DECAl 
DIV 
DPACK 
DUNPK 
EDIT 
FILL 
GET 
ICOMP 
IOND 
KEYBD 
MOVE 
MPY 
NCOMP 
NSIGN 
NZONE 
PACK 
PRlNT 
PUNCH 
PUT 
P1403 
P1442 
READ 
R2501 
SKIP 
STACK 
SUB 
S1403 
TYPER 
UNPAC 
WHOLE 

CHART A3 

**··Al*····*··· * • 
.. START AIA3 .. 
* • 
*************** 

X 
.****61*******.·· * • * SI:T SWITCH AT • 
.. Jl TC AlA] * • • * • 
******* ********** 

1130 COMMERCIAL 

****A2******$** 
* • 
.. START A3Al ... • • 
*******.**'***** 

X 
*****62***" **t:*** • • *' SET SWITCH AT .. 
'" J 1 TO A3Al * · . • • 
*********** ***"'** 

:x ........................ : 

X 
·****(.1 ********** 
- * - SAVE INDEX • 
*H.tiGISTE.RS 1,2 ... 
.. AND 3 .. 

- -****.*.********* .. 

X 
*****D1********* .. 
.. CRtA TE: THt:: * * AOURESSES (JF ... 
'" JCAROIJl A\lO .. *' KCARO(K) .. 
* • 
**************** * 

X 
·****El ********. * - -.. CALCULATE .. 
.. JlAST-JE.;.l THE .. 
*w lOTH Of JCARD .. • • 
.************* ** .. 

X 
*****F 1 *****>iII*** .. 
• UJAD INDEX • 
.REGISTER 1 wITH. 
:THEi&~~~t~~ OF : · -************** ** .. 

X 
*****ul .******** .. .. LUAu INDEX * 
*Rt:G1STE;R l. WlTH* 
II' THE WllJTH OF .. 
.. JCARO * 
* * *********.*.* •• * * 

X 
****·C2*****··· .. • • • * • 
• OIVIUE SY LElOe *' - . · . ****;(1****** .***** 

X 
*****oz**** **.*** · -• ~DD 20 Til GET • 

••••• THe FIRST VALUE* - . • • 
*********** ****** 

** •• 

* -* EZ •••• - . **.* X 
*****E Z.*** *** •• * * AL)D 3ZCO: TO * 
• ADJUST FOR A • *" NEGATIVE ... 
* INTt:GER * · . *********** ****** 

X 
*****FZ**** **.*** - . *CIVIDE BY 16CC 'I< * TO GET THE .. 
• FIRST VALUE • 
* -*****.***** ****** 

: .......... x: 

X 
**·**GZII'II'*oCc ***.** 
* -II' SAVE Fl~ ST * 
II' VALUE II' 

• 0 > • 
*** •• * •• ********. 

AIA3 SUBROUTINE 

x 
••• * *A 3********** · -• STC~E THIRe • * CHARACTER * 
• * - * .*** ••• *.* ••••• *. 

x 
.*** *8 '1********** 
4 U 'SE ~ECCNO *' * VALUE !!is *' * SUBSCRIPT TO * 
• LQCI(UP SECCNC * 
:4 CHARACTER .. 
.*** * ••••• ***.*** 

x 
**** *c 3********** • • 
• STCOE ~ECGNG • 
• CHARACTER • • • · . **** ***.*** ••• *** 

x 
**** *03********** 
*U5E f IQ'ST VALUE* 
*AS C;Uf:'ISr.RIPT TO. 
• LOOKUP FI RST • * CHARACTER * • • *.** ....... *.**** •• * 

x 
.*** *' E 3*********. 
• * * STCPE FIRST *' 
.. CHARACTER .. · -• • '*.** *****:;c***'.*** 

x 
.***'°F3********** - . "OE'CREfoFNT INDEX.. 
*REr;I'STER 1 ~y 3* · -· -•••• ************* 

x 
.** .. *G ~******.*** · . .DfCRF"'f~T INCEX* 
tRE~ISTEP 2 ey 1* 

• * • * U** •• 1***** ••• *. 

***11< - -'* A4 * . -~#** 

X 
··"'··A4 oCc*.** •• **. * USE SECONC * * CHARACTER. TO • 
*5 EARCH T ABL ETa. 
*GET THE NUMBER * · -*.>11** •••• >11******* 

X 
*****64***** .**** 
-SUM THIS NUMBER' 
.WITH THE; THIRD * 
'NUMB~R ANO SAVE-
• THE RESUL T _ 
• • 
.********.******* 

X 
·****C4***·****** 
• USE FIRST .. * CHARACTER TO * 
-SEARCH TASLE TO-
-GET THE NUMeER • - . •• *****ICC****.**** 

X 
*··**04***** .**** 
'SUM TtilS NU~BER' * WITH THE .. 
'PREVIOUS SUM TO' 
*GtT THE RESllT * • • 
**q:************** 

X 
·****E4***·····** - . .. STCRI: THE .. ° RESULT IN THE ° 
• KCARO FIELO • • • * ************.*** 

X 
* •• ·*F4*.** ..... *** 

- -.CECREHENT n.DE"'*-
"REGISTER 2 EY I-

- -- -•• *.******** .. **** 

X 
*****G4*****···** 
> * 
• CECREMENT n.OEX* 

•••••• *REGISTER 2 fV L* 

- -" -************ **0** 

**** 

- -• A5 '" - . ** ** 

( 
***** AS"'* ** •• **** 
* SAVE TrlE * 
*ACCU~UlA T;)R AS * 
* THE FIRST • 
• CItARAC TER * 
- * ** ******* ******* .. 

~ 
** **. 85** *.* .... *. 
* * 
*JECREH~~T INOEX* 
*REGISTER. Z BV 1* 
* • · -*.*** ...... *:(1:.***. 

x .' . 
C5 *. 

.:<t *. 
YES.* IS *. 
••••• FIELD WIDTH .* *. Zt~O .* 
X 

**.« 
*. . * * •• * 

• NO - . .. H4 * - -**** x 
*. ***05** *******. 
• LeAD TH'E .. 
• ACCUMULATOR .. 
*. WI TH TrlE NEXT * 
*J CAR C C-I ARACTER* · -** **1;1 **** .*.***** 

x 
** *** E5** **** •••• 
* SAVE THE * 
*ACCUMULA TOR. THE* 
* SECJND * 
.. CHARAC TER 0; - . ** *.***** **.***** 

• ** *** F5** *.** •••• · -*DECREMENT INDEX* 
>REGI STE< 2 BY I-- . 
- * ** .**.*** •• ****.* 

x .- . G5 *. 
.>Ie ... 

VES •• IS * • 
• ••••••• FIELD WIDTH .­*. lEIlO .* *. .• 

* •• * * NU 
**** 

- o. * H1 *.x. : x •••••••••• : **** - -- -*.** X 
OOO**H1 ****** •• $ $ 

- LUAD THE -
- AcCUMULATDR • * WITH Tt-:E NEXT '* 
oJ COI\D ChARACTER' · -*** *********** .... 

x .-. 
J L *. .* •. 

YES.* JU IS *. ... *. SWITCH AIA3 .' 

x 
**.* 

• * • AS ... • • * •• * 

*. .* *. .• * .. * 
• ~O 

x .0. 
KI o. 

.* *. .* IS *. NIJ • 
•• I f'.;TEGER • * •••• 

*.NEGATIVE .* *. .• 
* •• * 

• YES 

x 
.*** * • * E2 .. 

- * .*** 

X 
***·*H2·**q; ****** 
* > 
*UIVIDE BY 4C TO' 
*Gt:T THE SeCOND * 
.. VALUt * 
* -**.* ••• **.* * •• * •• 

X 
*·*·*JZ**·· **-.** · -• SAVE SECOND -*' VALUE • o • 
• • **_ •• * •• ** •••••• -

X 
*****KZ**** .****. 
*US~ THIRD VALueII' 

x .*. 
H~ *. .• *. 

NO.* IS •• 
••••• F IFLD WIQTH .* *. lfRC •• 

*. .* 
t ••• x 

••• ** *' YE<; 

:-: HI : 
.- * -*** 

x 
** •• *J ~***.****** • • > RUTCRE INDEx' 
tREGISTERS 1, 2.* 
.. ~ND '3 * · -U*** ••••••••• *.* 

x 
•• * "K3***·***** 

*A;) SU6seRl PT 10* • 
• LOUKUP THIRD * •••• * • * EXIT • 
* CHARACT ER • · -- * *** *.*** •• *** •• **** •• *-_ ....... -
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* Hit oCc ••• 

• * **** X 
*****H4********** • • 
• LOAD THE * 
> ACCUMULATOR • 
• WITH A BLANK * - -********>11** *>00**** 

X 
*****J4********** * SAVE THE • 
>ACCUMULATOR THE_ 
• SECOND • 
• CHARACTER -- . ************e-**.* 

:x ..•....... : 

X 
···**K4******·*·* 
- 0 * LOAD THE • 
* ACCUMUL A TOR * 
.. WITH A BLAI\K * - -• **.***.********* 

• .••.•.••.• x: 
X 

·····HS·*· ... *····· * LOAD THE .. * ACCUMULATOR -II' Wlnt TriE NEXT .. 
*JCARIJ C.-tAR-AClER. 

- * ** *** ••••• ** ••• ** 

X 
*****J5*··****··· _ US E THE • 
'ACCUMULA TDR TD -
-SEARCH TABLE TD' 
*GET THE NUMBER .. 

* * .*** •• *.* -** ••••• 

x .* ***K5********** .. SAVE THI S .. 
.. NUMBER FOR • 
* LATER * 
.. ACCUMULATION * - . ** ••• **** *oCc*II'* ••• 

x 
* ... * 

* -* A4 * . . 
.*** 



CHART CA 1130 COMME~C'AL 

............... · START 

x ................. · If NCARY If 
*IS REPLACED 8'1 If 

• 0 • · . ................. 
x ................. · If JNUW If 

*IS REPLACED BY If 
If JLAST If 

CARR Y SUBRDUT, NE 

: X ••••••••••••••••••••••••••••••••••• 

X ................. · . If JTEST If 

*1 S REPLACED BY If 
.. JCARDlJNOWIJ &. If 
.. NeARY .. ................. 

................. 
• * .. ~CI\RY .. 
-IS REPLACEU BY .. 
.. JTEST I 10 .. 
* ................. 

................. · .. JrEST .. 
-IS REPLACED BY If 

.. JIEST - 10 If .. 

NCARY ................. 

.* • 
• * *. .- .. 

NO .* IS JTESr If • 

••• • -. LESS THAN ... 
... ZERO • If 

*. .-
a •• YES 

x ................. 
* • 
.. JTEST If *' S REPLACED By • 
If JTeST &. 10 .. 

.................. · . .. NCARY .. 
*1 S R~PLACED BV .. 
If NCAR Y - 1 If 

: •••••••••• X: 
X ................. · . .. JCARLJ~JNO"'D .. 

• ,S REPLACED 8Y • 
.. JTEST If 

• * ................. 

-127-

x . ............... . . 
.. JNUW .. 
*IS REPLACED BY • 

JNOW - 1 .. 

" . 
.* *. ... *. 

NU ... 1 S JNllW -. 
•••••• lESS [HAN .-

*. J ... 
*. .-

a. eYES 

. ................ . . 
.. KARRV .. 
*1 S REPLACED BY .. 
.. NCAt{V .. 

* . ............... . 

x . ............. . 
EX'T 

ADD 
A1A3 

A1DEC 
A3A1 

I CARRY I 
DECAl 

DIV 
DPACK 
DUNPK 

EDIT 
FILL 
GET 
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REGISTER 1 ................. 
x ................. 

- -.. SET UP .. 
- AOOR ESSE S FOR -
.. JCARD .. 

................. -REVERSE AND 
PACK JCARD 

................. 
:~~~!!.-.-.-.-2!: 
:2000, AREA, ERROR: 

i< ................. 
- -- RESTORE INDEX • 
- REGISTER 1 -. . ....... ~ ........ . 

PRINT/SKIP SUBROUTINE 

START SKIP 

.-. 
.* *. .- -. NO .* IS * • •••••••••••••••••• *. SUPPRESS IO~ .* 

x ................. 
.. PRNTl • 
a_a_a_._a_*_a_a_. 
-SKIP REQUESTED. . -. . ................. 

... REQUESTED •• a. ._ 

* •• -aYES 

x . ............... . 
- -- CHANGE PRNTI -
-CAlli 2000. TO -
: 20 0, AT G2 : . ............... . 

• X • 
••••••••••••••••••••••••••• X ••••••••••••••••••••••••• 

X ............... - -EXIT 
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CHART PT ll30 CO~MERCIAL PUT SUB ROUT I NE 

.... x· ............................................................ · .......... .. 

............... 
- STAR T 

x ................. 
-.. • OIGS .. 

*IS REPLACED BY .. 
·ABS~VARIlC.AOJST .. 
.. TRUNCATED .. ................. 

.-. . - .. .. * •• 
.. " IS N .... NO .. 

.... GREA TER THAN .......... .. 
.... ZERO .. " 

*. .." 
*. "YES 

x ................. -.. JNOW .. 
*1 S REPLACED ev .. 
.. ONE • - -..••........•.... 

.. __ ............................................. x. 
x ••...•••......... -.. DIGS .. 

*1 S REPLACED BY .. 
.. DIGS I 10.0 .. 
.. TRUNCATED .. ................. 

x .-. ••••••••••••••••• .* *. 
: JNOW .. yes •• ·*IS JNOW e._. 
*1 S REPLACeO BY aX.... ••• •••• lESS THAN .* 
.. JNOW & 1" .... N .. " 

*. .* .... . -
-NO 

................. 
- -.. JNOW .. 
*IS REPLACED elY .. 
• JLAST .. 

••••••••••••••••••••••••• X: 
X .................. -.. DIGT .. 

.IS REPLACED BY • 
DIGS I 10.0 

: ••• !~~~~~!~2 ••• : 

x . ............... . 
• JCARD%JI'40WIl .. 
.1 S R.EPlACED BV • 
.256 • IFIX;OIGS. 
• -10.0 • DIGTa • 
• -4032 • . ............... . 

x . ............... . 
• DIGS • 
-IS REPLACED BV -

OIGT -

.-. ................. .. .. · . ..-. 
• JNOW .. YES.. IS JNOW •• 
*15 REPLACED ~V .X ........... GREATER THAN •• 
* JNOW - 1. -. J •• · -. ............... . 
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.' . .. .. .. .. 
NU.. IS VAR •• 

•••••• LESS THA~ .* 
•• ZERO •• .. . . .. .. 

.YES 

x . ............... . - . . -.-.-.-.---.-.-. 
• NZONE • 
• JCARO.JLAST. 
.. 2.JNO,. ................. 

: •••••••••• X: 
X ............... 

- -EX I T 

ADD 
AlA3 

A1DEC 
A3A1 

CARRY 
DECAl 

DIV 
DPACK 
DUNPK 

EDIT 
FILL 
GET 

ICOMP 
IOND 

KEYBD 
MOVE 

MPY 
NCOMP 

NSIGN 
NZONE 

PACK 
PRINT 

PUNCH 
lPUTI 
P1403 
P1442 
READ 
R2501 

SKIP 
STACK 

SUB 
S1403 

TYPER 
UNPAC 
WHOLE 



ADD CHART PI 

A1A3 
A1DEC 
A3A1 
CARRY 
DECAl 
DIV 
DPACK 
DUNPK 
EDIT 
FILL 
GET 
ICOMP 
IOND 
KEYBD 
MOVE 
MPY 
NCOMP 
NSIGN 
NZONE 
PACK 
PRINT 
PUNCH 
PUT 

Ip14031 
P1442 
READ 
R2501 
SKIP 
STACK 
SUB 
S1403 
TYPER 
UNPAC 
WHOLE 

1130 COMMERCIAL 

···*e2**·"'*··· * * lOt START P1403 ... 

* * .****.*.*****.* 

X 
·****C2*··· ****** * • * SAV< IN0CX • * REGISTER 1 • 
* • * • .***** **.*.****** 

X 
***·*02*"'*· ••• *** * • 
... seT UP ... 
.. ADDRE.SSES FOR '" 
... JCARJ .. · . ****.*.*.***** ••• 

X 
*****EZ**** ****** • • .. REVERSE AND ... 
• PACK JCARO 
* • • • *.***.*.***.*.** 

X 
.****F 2*.* •• *.*** 
... CONVERT 110 * 
• AREA FR OM ... 
"Ei3I...DIC TO L4C3 ... 
... COOE ... 
* • **.*.*.*.*. ****** 

.....•..... x: . 
x .*. 

G2 * .. .. .* * • 
• yeS.* IS *. 
.... .... PRINTER .* 

"'.. BUS't' .. '" *. .* * •• * • NO 

X 
**.**HZ********** 
*PRNT3 ... *--------- -----* * • 
*ZOCt:l.AREA t ERROR. 
* • 
**.*****.*.****** 

X * ••• *J2.*.******. * • * RESTORE [NOEX * 
• REGISTER I • • • · . ***** •••• *.**.*.* 

P1403 SUBROUTINE 

·***B4*****.*** • • 
... START S14r 3 * * • *** ••• ***** •• ** 

x .*. 
C4 *. .* *. f\C.* [S 0): .. 

...' .... ' .............. SUPPRESSICN .* 

x 
.... *G 3 ..... *.***. 
ltP~~ T3 I): It--- ------------* 
• * *SKI P RE'CUESTEC I): 

• * 4.*. **.**.*It ••• ** 

*.REQUESTEC.* *'. ... 
+:. ,I): 

*" YES 

X 
****·04****·**·** * • * CHANGE PRNT3 • 
*CALL, 2C(,(" TO * * 2~'1('t AT h2 * . . 
** ••• *.*******.** 

. . . 
•• o. .. o.o. ........................ o. o. .. o.x .x ... o. ........ o. ............. o. ..... o. 

X 
*.*"K~*".****** 

• * It EXIT * • • *****It ••• *.* ••• 
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CHART P4 1130 COMMERCIAL P1442 SUBROUTINE 

*** »-A 3*'*.****** 
• * .. START Pl442 * • • *** .:t,;,********* 

x 
".** *B ~********** • • 
" 5 AVE INDEX * 
.. tt.EGISTE~ 1 .. 
• • • • .... * **'*********** 

x 
t*** *C3********** • • ,. SET UP .. 
,. ADDRESSES I=CH. * 
:t JCARC! * 
• * :o**:eo: ************* 

X 
**** ';'C3*'********* • • • • .. REVE~SE JCfiRC .. 
• • · . "*** *****.******* 

X 
"$*oC<* *E3*********1C< 
*SPE EC * *--- -- ----------* " rr 1t, .. 
" JeARC(JlAST1, .. 
.. ,",11 EA(.l.COUI\T (Ii: 

**** ** ******:t**** 

x 
**** *F 3***.****** 
*PNC Hl * *--- -- ----------* • • *2""1':' (", AR E A, E RRCR* • • 
t*** ** *********** 

it 
**** *G 3********** · . · . : REVERSE JCAPC : · . t*** * .. ~ * **:t* ** *** 

•••••••••• • X: 
X .' . 

H3 '*. ... * . 
• NC.* I <i t. 
0 ••• *. PUt-.Cf-'IPIlG .* *. FIN]S~EO .* 

*. . * 
>!I •• * '* YES 

ic 
.*** :OJ~*****"**** · . * PE ~TCPE INCEx * 
.. RfGTSTER 1 * • • · " +*** ~:t;(l*****~****, 

x 
*** *K3****:t:**** · " ,. EX IT'" • • **** ••• ** •• **** 
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ADD 
A1A3 

A1DEC 
A3Al 

CARRY 
DECAl 

DIV 
DPACK 
DUNPK 

EDIT 
FILL 
GET 

ICOMP 
IOND 

KEYBD 
MOVE 

MPY 
NCOMP 

NSIGN 
NZONE 

PACK 
PRINT 

PUNCH 
PUT 

P1403 
Ip14421 
READ 
R2501 

SKIP 
STACK 

SUB 
S1403 

TYPER 
UNPAC 

WHOLE 



ADD 
A1A3 
A1DEC 
A3A1 
CARRY 
DECAl 
DIV 
DPACK 
DUNPK 
EDIT 
FILL 
GET 
ICOMP 
IOND 
KEYBD 
MOVE 
MPY 
NCOMP 
NSIGN 
NZONE 
PACK 
PRINT 

IpUNCHI 
PUT 
P1403 
P1442 

IREADI 
R2501 
SKIP 
STACK 
SUB 
S1403 
TYPER 
UNPAC 
WHOLE 

CHART RP 1\30 COMMERC I AL 

· .. STAR TREAD 

x ................. 
SAVE INDEX 
REGISTER 1 

x 

* 

........ , ........ . · . .. SeT UP .. 

.. AOORESSE S FOR • 

.. JeARO .. 

x ........•........ 
CAROl *-.-.-.-.-.-.-.-. *1 oeo ,AREA, ERROR-· . 

••••••••••• X: 
x ................. 

.. SPEED .. . -.-.-.-.-.-.-.-* 
: 3g1~D~~~~~}~ t : 
-CHARACTER COUNT-................. 

. .­
.YES .. " ......... 

'. 

ic .*. 
• - *. 

ANY 
ERRORS 

-. -. .* .-*. .o-
* •• -

'NO 

READ/PUNCH SUB ROUT[ NE 

............... · -STAR T PU~CH 

x . ............... . · -- SAVE INDEX 
- REGISTER 1 

x . ............... . · .. SET UP .. 
.. ADDRESSES FOR .. 
.. JCARD .. · . ................. 

x . ............... . · . REVERSE 
JCARD 

x ................. 
.. SPEED .. .-.- .. -.-.-.-.-.-. 
.. OOll, .. 
.. JCARO%JLASTc, 
.. AREA&.l,ClIUNT .. ................. 

x . ............... . 
.. CAROl .. .-.-.-.-.-.-.-*-. 
:2000,AREA. ERRDf{! 

. . 
••••••••••••••••••••••••• X ••••••••••••••••••••••••••• 

x ................. 
REVERSE 

JCARD 

••••••••••• X. 
X . '. .. .. .. . . 

• NO .' READING ' • 
•• • X-. OR PUNCH. NG •• 

-.fINISHED •• -. . . .. .. 
• YES 

x ................. · . • RESTORE INDEX. 
• REGISTER 1 • 

x ............... · • EX. T 
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CHART R2 1130 COMMERC1AL R2501 SUBROUTINE 

**'" *A3**·****** • • :t START R25f"1 * • • 
*** ************ 

X 
*.t;c* *e~** ... ****** 
• * .. ';AVE TNDEx .. 
,. RFGISTER 1 * • • 
• * •• ** .... ** ••• *.*** 

X 
.*** ""(3********** • • ,. SET UP * 
.. ADDRESSES FeR .. 
:t JeARG 0: 

• • ****' .* •••• *** •••• 

x 
**** *0 ~.********* 
• * .. FI lL THE t /Q .. 
:liA,Rf:A \<11TH GNES * 
• * • * t.** ** .* •• ****.;.** 

x 
••• * *E ?********** 
"READl * :t--- -----_______ * · . .. v·,...,. t M:tEA, EPRCR* 
• • * •• * .. *' **.(t ** *!Ct'" *** 

...••... ..• x: 
x 

It ••• *F 'l********** 
:tSPEEC- '" 
.. ---------------* 
: j~k~cf~r:~fL : 
.CHARACTER CCUf>.r* 
**** ** :t********** 

x 
.* . 

G'1 "'. .. ... . . 
• YES.* A~Y >10 • .. .. *. ERRC'RS .* 

*. .. *' 
IC<.. .* 

* •• * * NO 

x 
'****·J-.3*******¥** · ,. • • :t PF VERS~ JCtlR[; .. 
• • 
• * **** ************* 

........... x: x .*. 
J~. * • .. * 0: .. 

.. NC.* REAlJtNG !Do • 

..... 1I. FINISHEC .* 
*. .* "'. .* * •. * *' yeo:; 

x 
•• ** *1( 3****10:***** 
* * ***:C<K4*******:C<* 
• RE STeRr INDEX * * * 
:+ R.fGlSTER 1 * ......•. x* EXIT * 
:+ * '" * .. *' *************** ::t*** ••• *.* ••••• ** 
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ADD 
A1A3 

A1DEC 
A3A1 

CARRY 
DECAl 

DIV 
DPACK 
DUNPK 

EDIT 
FILL 
GET 

ICOMP 
IOND 

KEYBD 
MOVE 

MPY 
NCOMP 

NSIGN 
NZONE 

PACK 
PRINT 

PUNCH 
PUT 

P1403 
P1442 
READ 

IR25011 
SKIP 

STACK 
SUB 

S1403 
TYPER 
UNPAC 
WHOLE 



ADD 
A1A3 
A1DEC 
A3A1 
CARRY 
DECAl 
DIV 
DPACK 
DUNPK 
EDIT 
FILL 
GET 
!COMP 
IOND 
KEYBD 
MOVE 
MPY 
NCOMP 
NSIGN 
NZONE 
PACK 
PRINT 
PUNCH 
PUT 
P1403 
P1442 
READ 
R2501 
SKIP 

ISTACKI 
SUB 
S1403 
TYPER 
UNPAC 
WHOLE 

CHART Sf 

............... · . • START * · . ............... 

x ................... 
.. SELECT THE • 

ALTERNATE 
.. STACKER .. ............. 

i ............... . 
EXI T : 

113a CO~MERCIAL STACK SUBROUTINE 
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CHART SU 

............... . . 
START 

x ................. 
.. NS IGN .. . _._._._e_._._*_. 
.. JCARO.JlAST t .. 
: O.JSIGN .. ................. 

x ................. 
.. ADO .. ._._._._a_._._a_. 
*JCARO. J, JLAST t .. 
• KCARD,K,KLAST, .. 
.. NER .. ................. 

................. 
• NS IGN .. . _._._._._._a_a_* 
.. JCARO,JlAST, • 
• O,JSIGN · ••........•.••••• 

x ............... · EXIT 

1130 COHHERC IAl SU8 SU8ROUTI NE 
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ADD 
A1A3 

A1DEC 
A3A1 

CARRY 
DECAl 

DIV 
DPACK 
DUNPK 

EDIT 
FILL 
GET 

ICOMP 
IOND 

KEYBD 
MOVE 

MPY 
NCOMP 

NSIGN 
NZONE 

PACK 
PRINT 

PUNCH 
PUT 

P1403 
P1442 
READ 
R2501 

SKIP 
STACK 
I SUB I 
S1403 

TYPER 
UNPAC 

WHOLE 



ADD 
A1A3 
A1DEC 
A3Al 
CARRY 
DECAl 
DN 
DPACK 
DUNPK 
EDIT 
FILL 
GET 
ICOMP 
IOND 

IKEYBDt 
MOVE 
MPY 
NCOMP 
NSIGN 
NZONE 
PACK 
PRINT 
PUNCH 
PUT 
P1403 
P1442 
READ 
R2501 
SKIP 
STACK 
SUB 
S1403 

I TYPER I 
UNPAC 
WHOLE 

CHART TK 1130 COMMERCIAL 

............... · . START TYPER .. · . ............... 

................. · . .. SAVE INDEX .. 
• REGISTER 1 • · . · . ................. 

••••••••• •• X. 
X .'. • * w. 

:VES .*.* IS w. w. 
••• X-. TYPfWR,ITER .-a. BUSY ._ 

w. ._ 

* •• -'NO 

x ................. · .. SE T UP .. 
.. ADDRESSES fOR .. 
.. JCARO .. 

x ................. · . -MAKE CHAR.AC TER .. 
'COUNT SI XTY If • 
• I TIS NOT .. 
.. ALREADY .. ................. 

x ................. · . • REVERSE AND 
• PACK JCARD 

..•.............. 

x ................. 
.. E8PRT .. . -w-.-._._._._._. 
.. Ca00 9 AREA&1, .. 

:CHAR~HWloUNT: ................. 
x ................. 

.. TVPEO .. . -.-.-e-.-.-.-.-. 

.. 200Q,AREA 

TYPER/KEYBD SUBRDUT I NE 

. ............. . 
START KEYBD . . ............. . 

x . ................ . · .. SAVE INDEX 
• REGISTER 1 . . ............... . 

:X ••••••••••• 
X 

.' . .. . . 
• if •• • 

•• IS •• YES • 
•• KEYBOARD •• X ••• 

•• BUSY.· .. . . .. .. 
'NO 

x ................. · . • SeT UP • 
• ADDRESSES FD~ • 
• JCARD • · ................. 

x ................. · . ."'AKE CHARACTER. 
.COUNT SIXTY IF • 
• I TIS NOT • 

ALREADY . ............... . 

. ............... . 
• TYPEO -.-.-.-.-if-.-.-._. if lOOQ,AREA 

xx ••••••••••. 
.' . .if .. .. .. 

•• IS -. NO • 
•• KEYBOARD •• X ••• 

•• FINISHED .* .. .. . ... 
·YES 

x ................. 
• SPEED • .-.-.-.-.-.-.-.-. 
• OOIO,AREA&I, • 
• JCARD%JLASTIl, • 
• COUNT /2 • ................. 

•• •••• ••• •••••••••••••• •• x ••••••••••••••• 
j x ................. ................. · . · • RESTORE INDEX' • REVERSE 

• REGISTER 1 • ••••• JCARD · 

x ............... · . EXIT 
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CHART WH 1110 COHHERC IAL 

............... · . • START · . ................ 

x ................. · . .. CALCULATE THE .. 
-AMOUNT TO SHIFt­
.. RIGHT .. · ................. 

.'. ... w. 
... * • 

• ' I S YES 
w. AMOUNT .* ...• 

*. ZERO .-
a. • .. 

* •• -
'NO 

x .'. ... w. ... -. 
VES ... 1 S .. . :- ................•.• ~~:~f~ o~it .... .. 

x ................. 
SET RESULT 

EQUAL TO 
.. ZE.RO . . ................. 

w. • .. w. ._ 
'NO 

x ................. · . .. SHIFT RIGHT .. 
.. TO DROP .. 
:FRACTIONAL PART: ................. 

x ................. 
: SHIFT lEFT : 
• TO FILL WITH • 
.. ZEROS .. · . ................. 

x ................. . 
: STORE RESULT · · ................. 

: ••••••••••••••••••••••.• X: ••••••••••• : 
X ............... · . EXIT · ............... 

"HOLE FUNCTION 
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ADD 
A1A3 

A1DEC 
A3A1 

CARRY 
DECAl 

DIY 
DPACK 
DUNPK 

EDIT 
FILL 
GET 

rCOMP 
rOND 

KEYBD 
MOVE 

MPY 
NCOMP 

NSIGN 
NZONE 

PACK 
PRINT 

PUNCH 
PUT 

P1403 
P1442 
READ 
R2501 

SKIP 
STACK 

SUB 
S1403 

TYPER 
UNPAC 

I WHOLE' 



LISTINGS 

ADD /I JOB CSPOO010 
/I ASM CSPOO020 

A1A3 • NAME ADD 1101 CSPOO030 
•• A~~/SUB SUBROUTINES FOR 1130 COMMERCIAL SUBROUTINE PACKAGE 1101 CSPOOOItO 

A1DEC • LIST CSPOOOSO 
0008 0110"000 ENT ADD ADD SUBROUTINE ENTRY POINT CSPOO060 

• CALL ADD I JCARD.J .JLAS T .KCARo.K .KLAST .NER I CSPOO070 
A3A1 • THE FIELD JCARDIJI THROUGH cspoaoeo 

• JCARolJLAST I IS ADDED TO THE CSPOO090 

CARRY • fiELD KCARDIKI THROUGH CSP00100 
• KCARDIKLAST I. CSPOOll0 

DECAl 0000 Z290200O ENT SUB SUBTRACT SUBROUTINE ENTRY POINT CSPOO120 
• CAU SUBI JCARD.J.JLASTtKCARo.K .KLAST .NER I cspoono 
• THE FIELD JCARo I J I THROUGH CSPOOlltO DIV • JCARDIJLASTI IS SUBTRACTED fROM CSPOO150 
• THE fiELD KCARo I K I THROUGH CSPOO160 

DPACK • KCARolKLAST I. CSPo0170 
0000 0 0000 SUB DC .-. ARGUMENT ADDRESS COMES IN HERE. CSPOOIBO 

DUNPK 0001 0 COfE LD SUB P /CK uP ARGUMENT ADDRESS. CSPOO190 
0002 0 0005 STO ADD STORE IT AT ADD. CSP00200 

EDIT 000' 0 C002 Lo IHFS LOAD THE INSTRUCTION TO CHANGE CSP00210 
0004 0 0028 STO SW/T SIGN Of JCARD FOR SUBTRACT. CSP00220 
0005 0 7005 MDX AoO+3 START COMPUTING. CSP00230 

FILL 0006 0 f06E IHFS EOR X HFFFf-SWIT-l CHANGE SIGN Of SUBTRHND CSPOO240 
0007 0 7002 MDX MDX ·+2 SKIP OVER NEXT INSTRUCTION. CSP002S0 

GET 0008 0 0000 ADD DC .-. ARGUMENT ADDRESS COMES IN HERE. CSP00260 
0009 0 cOFD LD MDX LOAD SKIP OVER INSTRUCTION. CSPOO270 

ICOMP OOOA 0 0022 STO SW/T STORE IT AT SW/T. CSP002BD 
OOOB 0 6970 STX 1 SAVE1+l SAVE IRI. CSP00290 

IOND 
OOOC 01 65BOOO08 LOX 11 ADD PUT ARGUMENT ADDRESS IN IRl CSP00300 
OOOE 0 CloO LD 1 0 GET JCARD ADDRESS CSPo031o 
OOoF 00 95BOOO02 S 11 2 SUBTRACT JLAST VALUE CSP00320 

KEYBD 00.11 0 0049 STO 00+1 PLACE ADDRESS FOR ADD OR SUBTR CSP00330 
0012 0 B004 A ONE+l ADD CONSTANT OF ONE CSP00340 

MOVE 0013 0 0017 STO JPLUS+l CREATE JCARDIJLASTI ADDRESS CSP00350 
0014 00 C5BOOO02 LD 11 2 GET JLAST VALUE CSP00360 

MPY 0016 00 95800001 ONE S 11 1 SUBTRACT J VALUE CSP00370 
0018 0 BOFE A ONE+l ADD CONSTANT OF ONE CSP003BO 
0019 0 .. a08 BSC + SKIP IF POSITIVE CSP00390 

NCOMP 001A 0 COFC LD ONE+! NEGATIVE OR ZERO-MAKE COUNT 1 CSP00400 
OOlB 0 0038 STO COUIIT+l STORE JCARD LENGTH CSP004l0 

NSIGN OOlC 0 C103 LD 3 GET KCARD ADDRESS CSP00420 
0010 0 DO~4 STO KCRDI PLACE IN CALLING SEQUENCE OF CSP00430 

NZONE OOlE 0 0062 STO KCR02 CARR Y AND FILL SUBROUTI NES CSPOO440 
001F 00 95800005 S 11 5 SUBTRACT KLAST VALUE CSPOO4S0 

PACK 
0021 0 0037 STO KCRD3+1 PLACE LOAD ADDR FOR ADD/SUB CSPOO460 
0022 0 D03A STO KCR04+1 PLACE STORE ADDR FOR RESULT CSPOO470 
0023 0 004F STO KCRDS+l PLACE SUBTRACT ADDRESS AND CSP004BO 

PRINT 0024 0 0050 STO KCR06+1 STORE ADDR FOR NEG CARRY CSPOO490 
0025 0 BOn II ONE+l ADD CONSTANT OF ONE CSPOO500 

PUNCH 0026 0 DO .... STO KCRD7+1 PLACE ADDR FOR SIGH CHANGE CSPU0510 
0027 0 0010 STO KPLUS+ 1 PLACE AoOR OF 51 GN OF KCARD CSPOOS20 

PUT 0028 0 CI06 LD 6 GET NER ADDRESS CSPOO530 
0029 0 D05E $TO ERA+l SAVE IIER ADDRESS CSP00540 

• CLEAR AND SAVE SIGNS ON JCARD CSPOO550 
P1403 • AND KCARD FIELDS. CSP00560 

002A 00 C .. OOOOOO JPLUS LD L .. - GET SIGN OF JCARD CSPOO570 

P1442 
READ 
R2501 
SKIP 
STACK 
SUB 
S1403 
TYPER 
UNPAC 
WHOLE 
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PAGE ADD 
oozc a 0070 STO JSIGN SAVE SIGN OF JCARD CSPOOSSO A1A3 
0020 a 7002 SWIT MDX .. z SIC.IP ON ADD-CHANGE SIGN ON SUBT CSPOOS90 
oozE 01 010800028 STO I JP~US+l STORE CHANGED SIGN OF JCARD CSP00600 A1DEC 0030 01 4CI00037 esc ~ KP~US.- DETERMINE SIGN OF JCARD CSP00610 
0032 a F069 EOR HFFFF NEGATIVE - MAKE POSITIVE CSP006Z0 A3A1 0033 01 DIoSOO02B STO JP~US+ 1 STORE IT POS I TI VE CSP00630 
0035 01 74010041 MDX OP.l CHANGE OPERATION - SEE OP ~ OPR CSP00640 

CARRY 0037 00 C4000000 KP~US ~D .-. GET SIGN OF KCARD' CSP006S0 
0039 0 0064 STO KSIGN SAVE SIGN OF KCARD CSP00660 
003A 01 4CI00041 asc ~ OP.- DETERMINE SIGN OF KCARD CSP00670 DECAl 00" 0 FOSF EOR HFFFF NEGATIVE - MAKE POS I TI VE CSP006S0 
0030 01 D4S00038 STO I KP~US+I STORE IT POSITIVE CSP00690 DIY 003F 01 74010041 HOX ~ OP.I CHANGE OPERATION - SEE OP 6.0PR CSP00700 · CA~CU~ATE THE OPERATION. cspoono DPACK • INITIA~~Y THIS IS FOR ADD. IT CSP007Z0 

• CAN BE CHANGED UP TO TWO liMES. cspoono 

DUNPK • FIRST TO SUBTRACT AND THEN BACK CSP00740 
• AGAIN TO ADD. SEE OPR. CSP007S0 

0041 0 COU OP ~D aPR PICI<. UP OPERATION CSPOO760 EDIT 0042 0 0017 STO DO STORE IT AT DO cspoono 
00103 a C063 ~D OPO RESET THE PICK UP INSTRCTN TO + CSP007S0 FILL 0044 0 DOFC STO OP WITH INSTRUCTION AT OP~ cspoono 
0045 0 CI04 ~D 4 GET ADDRESS OF K CSP00800 

GET 0046 0 DOIC STO K1 STORE I T AT Kl FOR CARRY SU8RTN CSPOOSIO 
00107 a D03A STO K2 AND AT K2 FOR Fl~~ SU8ROUT INE CSPOOS20 

DETERMINE IF JCARD IS ~ONGER CSPOOS30 ICOMP * THAN KCARD. K~AS T-J~AS T+J.KNOW CSPOOS40 
• IS COMPARED TO K. IF KNOW IS CSPOOBSO laND • GREATER THAN OR EQUA~ TO K GO CSPOOB60 
• TO K~AS3 FOR ERROR. CSPOOB70 

KEYBD 0048 00 CS80000S ~D 11 S GET K~AST VA~UE CSP008S0 
004A a 0038 STO K~AS3+1 SAVE IT TO INDICATE ERROR CSPOOS90 
0048 00 9SS0000. S 11 4 SUBTRACT K VA~UE CSP00900 MOVE 0040 0 0021 STO COMP+I SAVE FOR CMP~MNT ON NEG ~ARRY CSP00910 
004E 00 95800002 S II 2 SUBTRACT J~AST VA~UE CSP009Z0 MPY 0050 00 85800001 A II I ACD J VA~UE CSP00930 
00S2 01 4C2800AO asc ~ RETAD.+Z IS JCARD ~ONGER THAN KCARO CSP00940 NCOMP 0054 0 7107 MDX 1 7 NO-OK-MOVE OVER SEVEN ARGUMENTS ~SPOO9S0 
0055 0 6928 STX 1 DONE1+l CREATE RETURN ADDRESS CSP00960 

NSIGN SETUP JNOW CSP00970 
00S6 00 65000000 COUNT ~DX ~1 .-. ~OAD ~~ARD LENGTH TO I RI CSP00960 

KCARD I KNOW) -KCARD I KNOW) + OR - ~SP00990 NZONE JCARD UN OW ) CSPOIOOO 
0058 00 C5000000 KCRD3 ~D ~I .-. ~OAD K~ARD' KNOW) CSP010IO PACK 005A 00 85000000 DO A ~I .-. ADO OR SUBTRACT JCARDIJNOW) CSP010ZO 
OOSC 00 DSOOOOOO K~RD4 STO ~I .-. S TORE RESU~ TIN KCARD I KNOW) CSPOI030 PRINT KNOW-KNOW+l AND SEE IF JNOW IS CSPOI040 

GREATER THAN J~AST. IF NOT. CSP010SO 

PUNCH JNOW-JNOW+I AND GO BACK FOR CSP01060 

* MORE. CSPOI070 
OOSE 0 71FF MDX 1 -I DECREMEN T I R I CSP01060 PUT OOSF 0 70Fs MDX KCRD3 GO BACK FOR MORE CSPOI090 · RESO~VE CARRIES GENERATED ~SPOllOO P1403 • DURING OPERATION. CSPOl110 
0060 30 03059668 AGAIN CA~~ CARRY GO TO CARRY SUBROUTINE CSPOl1Z0 

P1442 
READ 
R2501 
. SKIP 

STACK 
SUB 

S1403 
TYPER 
UNPAC 
WHOLE 
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ADD 
0062 0 0000 KCRoI DC 

A1A3 006] 0 0000 KI DC 
0064 I 00B7 KlASI DC 

A1DEC 0065 I 0008 DC 
• 

A3A1 · CARRY • • 
0066 01 4C1800BA BSC ~ 

DECAl 0068 01 4CIOO080 BSC ~ 
006A 00 B4000000 KCR07 A l 

DIV 006C 01 0480006B STO I · DPACK • 

DUNPK 
006[ 00 65000000 COMP lOX II 
0070 0 7101 ~DX I 
0071 0 C02E lD 

EDIT 0072 00 95000000 KCRD5 S II 
0074 00 05000000 KCR06 STO LI 

FILL 
GET 0076 0 71FF MDX 

0071 0 7CF9 MDX 

ICOMP 
0078 0 C026 lD 
0079 0 FOFA EOR 
007A 0 0024 STO 

IOND 007B 0 70E4 MDX 
007C 00 65000000 SAVEl LOX LI 

KEYBD 007E ~C 4COOOOOO DONE I BSC L 
• 

MOVE 0080 30 062534CO ERR9 CAU 
0082 0 0000 KCRD2 DC 

MPY DOS] 0 0000 K2 DC 
00S4 I 0087 KLAS2 DC 
00S5 I OOAO DC 

NCOMP 0086 00 "000000 KLAS3 lOX II 
0088 00 '6~DOOOOO ERA STX U 

NSIGN 
NZONE 008A 0 C013 FIN LO 

008B 01 0480002B STO 

PACK 0080 0 COll LD 
008E 01 4C2B0095 BSC L 
0090 01 C4BOOO]B LO I 

PRINT 0092 01 4C280099 BSC L 
0094 0 70E7 MDX 

PUNCH 0095 01 C480003B NEG LO I 
0097 01 4C28007C BSC L 

PUT 0099 0 F003 REV EOR 
009A 01 D4BOO03B STO 

P1403 009C 0 70DF MDX 
0090 0 FFFF HFFFF DC 
009E 0 0000 JSIGN DC 

P1442 
READ 
R2501 
SKIP 
STACK 
SUB 
S1403 009F 0 0000 KSIGN DC 

OOAO 0 0009 NINE DC 

TYPER OOAI 0 7107 RETAD MDX 1 
00A2 0 69DC STX 1 

UNPAC 00 ... ] 01 4COOOO86 BSC L 
OOA5 00 85000000 OPR A· LI 

WHOLE 00A7 ORG 
00A6 00 95000000 S Ll 
OOAB ORG 
00A7 00 B5000000 A Ll 
00A9 ORG 
OOA! 0 C06] OPO lD X 

0 
OOAA END 

NO ERRORS IN ABOVE ASSEMBLY. 

1/ DUP 

'STORE WS ~A ADO 

341B oooe 

0-, I(;CARD ADDRESS __ . 
K ADDRESS 

KlAS]+1 KlAST ADDRESS 
ADO ADDRESS TO HOlD ANY CARRY 

lET KNOW BE ANY RESUl T I NG CARRY 
IF NEGATIVE. COMPliMENT AND 
CHANGE THE SIGN OF KCARO. IF 
ZERO. All DONE. IF POSITIVE. 
OVERFlOW ERROR. 

<IN.+- CHECK FOR ZERO-YES GO TO FIN 
ERR9.- N'O-CHECK FOR OVERFlOW-YES ERR9 .-. COMP~IMENT-ADD CARRY TO lOW 
KCRD7+1 ORDER AND STORE IT BACK 

COMP~ IMENT - SUBTRACT EACH 
DIGIT FROM 9 AND CHANGE THE 
SIGN OF KCARD. 

0-0 lOAD IRI WITH LENGTH OF KCARD 
I ADO I TO GET THE TRUE LENGTH 
NINE lOAD A NINE. __ . 

SUBTRACT KCARDIKNOWI 
0-0 PUT BACK IN KCARDIKNOWI 

SEE IF KNOW IS GREATER THAN 
KLAST. IF NOT. KNOw-KNOW+1 

-I DECREMENT IRI 
COMP+3 GO BACK FOR MORE 
KSIGN 
~CRD6 
KSIGN SET SIGN OF KCARD 
AGAIN CHECK AGAIN FOR CARRIES .-. RESTORE IRI 
.-0 RETURN TO CALliNG PROGRAM 

ERROR - ERROR - OVERFlOW-
FilL FILl KCARD WITH NINES. .-. ADDRESS OF KCARO 

ADDRESS OF K 
KlAS3+1 ADDRESS KlAST 
NINE FilL CHARACTER 
0-- PICK UP KLAST VALUE 
.-0 STORE VALUE AT NER 

RESTORE SIGNS ON JCARD AND 
KCARO FIELDS 

JSIGN PICK UP SIGN OF JCARD 
JPLuS+1 AND RESTORE IT 
KSIGN PICK UP SIGN OF KCARD 
NEG.+Z CHECK FOR PLUS OR MINUS 
KPLUS+l PLUS-GET NEW SIGN AND 
REV,+Z REVERSE IT IF NEGATIVE 
SAVEl POSITIVE-ALL DONE-GO TO EXIT .. 
(PLUS+l MINUS-GET NEW SIGN AND 
SAVElo+Z GO TO EXIT IF NOT NEGATIVE 
HFFFF REVERSE THE SIGN 
KPLUS+I STORE IT BACK 
SAVEl ALL DON£-GO TO Ex IT ........... 
IFFFF CONSTANT OF ALL BINARY ONES 
0-0 SIGN OF ~CARD 

... SIGN OF KC ... RD 
9 CONSTANT OF NINE 
7 MOVE OVER SEVEN ARGUMENTS 
DONEl+l CREATE RETURN ADDRESS 
KLAS3 GO TO KLAS3 
0-0 ADD FOR ADO OR SUBTRACT OPERATN 
OPR+l RESET THE ADDRESS COUNTER .-. SUB TR FOR ADO OR SUB TR OPRATN 
OPR+2 RESET THE ADDRESS COUNTER 
0-0 ADD FOR ADO OR SUBTRACT OPERATN 
CPR.] RESET THE ADDRESS COUNTER 
OPR-OP-l FOR RESETING THE INSTRCTN 

AT OP TO ITS INITIAL STATE .. 
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/I ASM CSPOle40 ADD •• A1A3IA3Al SUBROUT INES FOR 1130 COMMERCIAL SUBROUTINE PAC~AGE 1101 CSP01S,0 
• NAME A1A3 1101 CSP01S60 A1A3 • LIST CSP01S70 
0000 01C41CCO ENT A1A3 A1A3 SUBROUTINE ENTRY POINT CSP018S0 A1DEC • CALL A1A3 I JCARD.J.JLAST .~CARD.K.I CHAR I CSP01890 

• THE WORDS JCARD I J 1 THROUGH CSP01900 

A3A1 " JCARDIJLASTI IN Al FORMAT ARE CSP01910 

" CRAMMED INTO KCARD IN A3 FORMAT. CSP01920 
0006 01CC1C40 ENT A3A1 A3Al SUBROUTINE ENTRY POINT CSP01930 CARRY " CALL AlAl I JCARD.J.JLAST .~CARD.K.I CHAR 1 CSP01940 

• THE WORDS JCARD I J 1 THROUGH CSP019,O DECAl " JCARD I JLAS T 1 IN A3 FORMAT ARE CSP01960 

" UNCRAMMED INTO ~CARD IN A1 FORMAT. CSP01970 
DN 0000 a 0000 A1A3 DC .-. ARGUMENT ADDRESS COMES IN HERE CSP019S0 

0001 a C002 LD SWl LOAD BRANCH TO ELSE CSP01990 

DPACK 0002 0 D02A STO SWTCH STORE BRANCH AT SW ITCH CSP02000 
0003 0 7007 MDX START START COMPUTING CSP02010 
0004 0 7021 SWl MDX X ELSE-SWTCH-1 BRANCH TO ELSE CSP02020 DUNPK 0005 0 7000 SW2 MDX X 0 NOP INSTRUCTION CSP02030 
0006 0 0000 A3Al DC .-. ARGUMENT ADDRESS COMES IN HERE CSP02040 EDIT 0007 0 COFE LD A3Al PICK UP ARGUMENT ADDRESS AND CSP020,O 
OOOS 0 DOF7 STO A1A3 STORE IT IN A1A3 CSP02060 

FILL 0009 0 COFB LD SW2 LOAD NOP INS TRUCT I ON CSP02070 
OOOA a 0022 STO SWTCH STORE NOP AT SWI TCH CSP02080 
OOOB 0 6965 START STX 1 SAVE1+1 SAVE IRl CSP02090 GET OOOC 0 6A66 STX 2 SAVE2+1 SAVE IR2 CSPOZ100 
0000 0 6B67 STX 3 SAVE3+1 SAVE IR3 CSP02110 ICOMP OOOE 01 6'SOOOOO LOX 11 A1A3 PUT ARGUMENT ADDRESS IN IR1 CSP02120 
0010 0 C100 LD 1 0 GET JCARD ADDRESS CSP02130 

IOND 0011 00 95eOOO02 S 11 2 SUBTRACT JLAST VALUE CSP02140 
0013 0 0018 STO JCARD+1 CREATE JCARD I J 1 AOORESS CSPOZ1,O 
0014 0 003F STO OVRl+l STORE JCARD I J I ADDRESS CSP02160 KEYBD 0015 0 0044 STO OVR2+1 STORE JCARDIJI ADDRESS CSP02170 
0016 0 C103 LD 3 GET KCARD ADDRESS CSP021S0 MOVE 0017 0 e006 A ONE+l ADD CONSTANT OF 1 CSP02190 
0018 00 95S00004 S 11 4 SUBTRACT K VALuE CSP02200 MPY OOlA 0 0000 STO KCARD+l CREATE KCARDIKI ADDRESS CSP02210 
OOlB 00 C5S00002 LD 11 2 GET JLAST VALUE CSP02220 

NCOMP 0010 00 95eOOOOl ONE S 11 1 SUBTRACT J VALUE CSP02230 
OOlF 0 BOFE A ONE+l ADD CONSTANT OF 1 CSP02240 
0020 0 0009 STO CNT+l CREATE FIELD WIDTH CSP02250 NSIGN 0021 0 C105 LD 5 GET ICHAR ADDRESS CSP02260 
0022 0 9028 S 040 SUBTRACT CONSTANT OF 40 CSP02270 NZONE 0023 0 0060 STO TABLE+l CREATE TABLE END ADDRESS CSP022eo 
0024 0 0066 STO TCOOE+l STORE TABLE END ADDRESS CSP02290 

PACK 0025 Q 7106 MDX 6 ADJUST OVER 6 ARGUMENTS CSP02300 
0026 0 6950 STX DONE1+l CREATE RETURN ADDRESS CSP02310 

PRINT 0027 00 65000000 KCARD LD~ 1.1 .-. PUT KCARD ADDRESS IN IRl CSP02320 
0029 00 66000000 CNT LoX L2 --- PUT FIELD WIDTH IN IR2 CSP02330 
002B 00 C6000000 JCARO LD 1.2 --- PICK UP JCARDIJI CSP02340 PUNCH 00200 7000 SWTCH MD~ X 0 SWITCH BETWEEN CRAM AND UNCM CSP023,O 
002E 01 4C280047 BSC ~ MINUS.+Z TEST SIGN OF INTEGER CSP02360 PUT 0030 0 1890 SRT 16 SHIFT INTEGER TO EXTENSION CSPOZ370 
oon 0 AB1B 0 01600 DIVIDE BY 1600 CSP023S0 

P1403 0032 0 S018 A DZO ADJUST FIRST VALUE CSP02390 
0033 0 0002 HOLD STO AlAl SAVE FIRST CHARACTER VA~UE CSP02400 

P1442 
READ 
R2501 

SKIP 
STACK 

SUB 
S1403 

TYPER 
UNPAC 
WHOLE 
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ADD 
A1A3 
A1DEC 
A3A1 
CARRY 
DECAl 
DIV 
DPACK 
DUNPK 
EDIT 
FILL 
GET 
ICOMP 
IOND 
KEYBD 
MOVE 
MPY 
NCOMP 
NSIGN 
NZONE 
PACK 
PRINT 
PUNCH 
PUT 
P1403 
P1442 
READ 
R2501 
SKIP 
STACK 
SUB 
S1403 
TYPER 
UNPAC 
WHOLE 

0034 0 1810 SRA 16 ZERO ACCUMU~ATOR 
0035 a 10115 D 040 DIVIDE BY 40 
0036 0 00C9 STO AIA3 SAVE SECOND CHARACTER VA~UE 
0037 a 1090 S~T 16 SHIFT THIRD CHAR VA~UE TO ACCUM 
0038 01 ""00007E BSI ~ OECOD DECODE THIRD CHARACTER 
00310 0 DIFE STO 1 -2 STORE THIRD CHARACTER 
003B 0 COC4 ~D 101103 GET SECOND CHARACTER 
OOlC 01 4400007E BSI L OECOD DECODE SECOND CHARACTER 
003E 0 01FF STO 1 -1 STORE SECONP CHARACTER 
003F 0 COC6 LD 103101 GET FIRST CHARACTER 
0040 01 4400007E BSI L OECOD DECODE FIRST CHARACTER 
0042 0 0100 STO 1 0 STORE FIRST CtiARACTER 
0043 0 7lFD MDX 1 -3 DECREMENT Al OUT ARRAY 
0044 0 72FF MDX 2 -1 DECREMENT FIE~O WIDTH 
0045 0 70E5 MDX JCARD F I ELO WIDTH I S NOT ZERO 
0046 0 7029 MDX SAVEl GO TO RESTORE AND RETURN 
0047 0 8004 MINUS A 032K ADJUST FOR NEGATIVE INTEGER 
0048 0 1890 SRT 16 SHIFT INTEGER TO EXTENSION 
0049 0 10803 0 01600 DIVIDE BY 1600 
00410 0 70E8 MDX HOLD GO TO GET THE REMAINING INTEGERS 
004B 0 0028 040 DC 40 CONSTANT OF 40 
004C 0 7000 D32K DC 32000 CONSTANT OF 32000 
00400 0640 01600 DC 1600 CONSTANT OF 1600 
004E 0 0014 020 DC 20 CONSTANT OF 20 
004F 0 DOB6 ELSE STO 103101 STORE FIRST Al CHARACTER 
0050 0 72FF MDX -1 DECREMENT FIELD WIDTH 
0051 0 7001 MDX OVRI GO TO GET NEXT CHARACTER 
0052 0 7025 MDX FI~LI ~AST CHARACTER-FI~L WITH BLANK 
0053 00 C6000000 OVRI LD L2 .-* GET SECOND CHARACTER 
0055 0 001010 STO 101103 S TORE SECOND CHARACTER 
0056 0 72FF MDX -I DECREMENT FIELD WIDTH 
OO!;? 0 7001 MDX OVR2 GO TO GET NEXT CHARACTER 
0058 0 7021 MDX FI~L2 LAST CHARACTER-FILL BLANK 
0059 00 C6000000 OVR2 LO L2 --* GET THIRD CHARACTER 
005B 01 44000087 RET BSI L CODE CODE CHARACTER TO NUMBER 
0050 0 OOCA STO KCARDH SAVE NUMBR OF THI RD CHARACTER 
005E 0 COAl LD 101103 GET SECOND CHARACTER 
005F 01 44000087 BSI L CODE CODE SECOND CHARACTER 
0061 0 AOE9 M 040 MULTIPLY BY 40 AND 
0062 0 1090 SLT .16 SHIFT TO ACCUMULATOR 
0063 0 80C4 A KCARD+ I ADO NUMBER C TH I RO I AND 
0064 0 DOC) STO KCARD+l SAVE RESULTING INTEGER 
0065 0 COAO LD A341 GET FIRST CHARACTER 
0066 01 44000081 BSI ~ CODE CODE FIRST CHARACTER 
0068 0 90E5 S 020 SUBTRACT 20 
0069 0 AOE3 M 01600 MU~TlPLY BY 1600 
006A 0 1090 SLT 16 SHIFT TO ACCUMULATOR 
006B 0 80BC A KCARD+I ADD IN PREVIOUS RESULT 
006C 0 0100 STO 0 STORE IN ,1.3 ARRAY 
0060 0 llFF MOX -1 NEXT WORD IN A3 ARRAY 
006E 0 12FF MDX -1 DECREMENT FIE~D WIDTH 
006F 0 10BB MDX JCARD GET MORE 101 CHARACTERS 
0070 00 65000000 SAVEl LOX ~I *-* RESTORE IRI 
0012 00 66000000 SAVE2 LOX ~2 

_ .. 
RESTORE IR2 

0074 00 61000000 SAVE3 LOX L3 *-* RESTORE IR3 

0016 00 4COOOOOO DONE! BSC L *-* RETURN TO CALL ING PROGRAM 
0018 0 C004 FILLI LD H4040 FILL WITH TWO BLANKS 
0019 0 0086 STO AlA' STORE SECOND CHARACTER BLANK 
001A 0 C002 FILL2 LD H4040 F ILL WITH ONE BLANK 
001B.0 1201 MDX I SET IRI TO I 
001C 0 lODE MDX RET GO TO CODE ROUT! NE 
0010 0 4040 H4040 DC /4040 CONSTANT OF Al B~ANK 
001E 0 0000 OECOO DC *-* DECODE RETuRN ADDRESS GOES HERE 
007F 0 109E A ONE+l ADD ONE TO NUMBER GIVING 
0080 0 0001 STO PLACE+I SUBSCRIPT OF TABLE AND SAVE 
0081 00 61000000 PLACE LOX ~3 *-* LOAD IR3 WITH SUBSCRIPT OF TABLE 
0083 00 Cl0000DO TABLE LD L3 *-. GET Al CHARACTER 
00&5 01 4C80001E BSC I DECOD RETURN 
0087 0 0000 CODE DC *-* CODE RETURN ADDRESS GOES HERE 
0018 0 DOF5 STO DECOD SAVE THE CHARACTER TO BE CODED 
0089 0 6328 ~OX 3 40 LOAD IR3 WITH THE TABLE LENGTH-40 
00110 00 C7000000 TCODE LD L3 *-* LOAD CHARACTER FROM ICHAR ARRAY 
OOIC 0 FOn EOR DECOD" ZERO ACCUMULA TOR I F MATCH 
0080 01 4C200094 BSC L OUT.Z GO TO PUT IF NOT ZERO 
OOIF 0 6BEE AWAY STX 3 DECOD SAVE SUBSCR IPT OF MATCH 
0090 a COED LD DECOO ~OAD SUBSCR IPT 
0091 0 90ec S ONE+l SUBTRACT ONE GiViNG NUMBER 
0092 01 4C800087 esc I CODE RETURN 
0094 0 73FF OUT MDX 3 -I DECREMENT THROUGH THE TABLE-ICHAR 
0095 0 10F4 MDX TCODE GO TRY AGAIN 
0096 0 COE6 LD H4040 NOT IN THE TABLE - LOAD A BLANK 
0091 0 10FO MDX COOE+I GO BACK TO CODE THE BLANK .... 
0098 END 

NO ERRORS IN ABOVE ASSEMBLY. 

1/ OUP 

·STORE 

3332 00010 

WS UA AlA3 
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CSP02840 
CSP02850 
CSPOZ860 
CSP02870 
CSPOZ8eO 
CSP02890 
CSP02900 
CSP02910 
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" ASM 
•• A1DEC SUBROUTINE 
• NAME A10EC 
* ~IST 
0001 01C4414] 

0000 0 
0001 0 
0002 0 
000] 01 
OOO~ 0 
0006 0 
0007 00 
0009 0 
OOOA a 
OOOB 0 
OOOC 0 
0000 a 
OOOE 0 
OOOF 01 
0011 a 
0012 00 
0014 0 
001~ 0 
0016 0 
0017 0 
0018 0 
0019 0 
OOlA a 
001B a 

OOlC ]0 
OOlE 0 
OOlF 0 
0020 1 
0021 1 

0004 
0000 
6941 
6~800001 
ClOD 
0017 
9~800002 
D01B 
D02C 
8007 
DO]] 
C102 
0010 
C480001F 
DOEF 
95800001 
SOFE 
4808 
COFC 
DOOB 
C103 
0016 
7104 
6nA 

1~A5654~ 
0000 
0000 
0000 
DOlE 

0022 00 65000000 

0024 00 C5000000 
0026 01 4C100032 
002S a 901E 
0029 01 4Cl000]S 

002B 
002C 
0020 
002E 
002F 00 
0031 0 
0032 a 
0033 01 

69F7 
COD4 
90F~ 
80E4 
04000000 
7006 
9015 
4C20002B 

OO]S a 1808 
00]6 00 DSOOOOOO 

00]8 0 71Ff 
0039 0 70EA 

003A 0 CaE] 
OO]B a 90CC 
003C 01 4C200043 
003E 0 9004 
003F 00 F4000000 
0041 01 04800040 

0043 00 65000000 
004S 00 4COOOOOO 
0047 a F040 
0048 0 4040 
004A 

FOR 1130 COMMERCIA~ SUBROUTINE PAC~AGE IIDI 
1[01 

• • • 
FOUR 
A1DEC 

TWO 

ONE 

JCRDl 
JLAS1 

• 

ENT 

DC 
DC 
STX 
~DX 
LD 
STO 
S 
5TO 
STO 
A 
STD 
1.0 
STD 
~D 
STO 
5 
A 
Bse 
LD 
STO 
~D 
STO 
MDX 
5TX 

CAL~ 
DC 
DC 
DC 
DC 

COUNT LOX 
• 
PICK 

• 
ERR 

LD 
BSC 
S 
BSC 

STX 
LD 
5 
A 

A1DEC A1DEC SUBROUTINE ENTRY POINT 
CALL A1DEe! JCARD.J .JLASToNER I 
THE WORDS JCARDIJI THROUGH 
JCARD IJLASTI ARE CONVERTED FROM 
A1 FORMAT TO 01 FORMAT AND THE 
ORIGINA~ DATA IS REPLACED BY THE 
CONVERTED DATA. 

4 CONSTANT OF FOUR *-. ARGUMENT ADDRESS COMES IN HERE 
1 SAVE1+l SAVE IRl 

11 A1DEC PUT ARGUMENT ADDRESS IN IRl 
1 0 GET JCARD ADDRESS 

JCRDl SETUP JCARD ADDRESS FOR NZONE 
11 2 SUBTRACT JLAST VALUE 

PICK+l PLACE LOAD ADDRESS FOR CONVRS 
PUT+l PLACE STORE ADDRESS FOR CONVRS 
ONE+l ADD CONSTANT OF ONE 
LAST+1 PLACE ADDRESS OF SIGN POSITON 
2 GET JLAST ADDRESS 
JLASl SETUP J~AST ADDRESS FOR NZONE 
JLASl GET JLAST VALUE AND 
A1DEC SAVE IT AT A1DEC 

11 1 SUBTRACT J VALUE 
ONE+l AOD CONSTANT OF ONE 
+ CHECK FJELD WIDTH 
ONE+l ZERO OR NEGATIVE-MAKE IT ONE 
COUNT+l OK-SAVE WIDTH IN COUNT 
3 GET NER ADDRESS 
ERA+ 1 SAVE IT 
4 MOVE OVER FOUR ARGUMENTS 
DONE1+l CREATE RETURN ADDRESS 

REMOVE AND SAVE THE SIGN 
NZONE REMOVE THE ZONE OVER LOW ORDER 
.-. ADDRESS OF JCARO 
.-. ADDRESS OF JLAST 
FOUR ADDRESS OF CONSTANT OF FOUR 
JCRDl ADDRESS OF OLD ZONE 

JNOW-J 
~l .-. LOAD IR1 WITH F[ELD W[DTH 

JTEST-JCARD I JNOW I 
Ll .-. P[CI<. UP JCARDI.JNOWI AND 
~ POS.- CHECI<. IT AGA[NST ZERO 

ZERO NEGAT[VE-[S IT ~ESS THAN 
OK.- AN EBCD [C ZERO L 

NER-JNOW 
COUNT+l YES - ERROR 
A1DEC COMPUTE THE SUBSCRIPT 
COUNT+l OF TH[S CHARACTER [N 
ONE+l THE ARRAY AND 

ERA 

POS 

STO ~ 
MDX 

.-. STORE THE SUBSCRIPT AT NER 
MORE GO GET THE NEXT CHARACTER 

S 
BSC 

* 
SRA 

B~ANK NOT NEGATIVE,. [S IT AN 
ERR. Z EBCD [C BLANK 

JTEST + 4032 15 NOW [N ACCUM 
SHIFT 8 [S SAME AS D[V[DE BY 2S6 
EITHER BLANK OR D[GIT - PUT OK 

PUT 
• 

STO Ll .-* THE FOUR B ITS OF DEC [MA~ BACK 

• • • 
MORE MDX 

· • • 

MDX 

~D 
5 

SEE IF JNOW [5 LESS THAN JLASlo 
[F YES. JNOW-JNOW+ 1 AND GO BACK 
FOR MORE. [F NO. SET UP THE 
SIGN, 

-1 DECREMENT THE F[E~D WIDTH 
P [CK GO BACK FOR MORE 

WAS THE OR[G[NAL S[GN [ND[CATION 
TWO. I F NOT. ALL. DONE. I F YES 
MA~E THE S[GN nEGAT[VE. 
JCARD I JLASTl--JCARD I JLAS T I - 1 

BSC ~ 
S 

JCRDl P [CK UP THE OLD ZONE AND 
TWO+1 CHECK IT AGA[NST TWO 
SAVE1.Z [F NO MATCH GO TO EXIT 
ONE+l [F MATCH. MAKE THE 

LAST 

* 

EOR 
STO 

SAVEl ~DX 
DONEl BSC 
ZERO DC 
BLAN~ DC 

END 

L .-. S[GN NEGATIVEILOW ORDER I AND 
[ LAST+l STORE [T BACK 

EXI T •••••••• a •••••••••••••••••• 

~l .-. RESTORE [R1 
~ *-. RETURN TO CA~~[NG PROGRAM 

/F040 CONSTANT OF EBCD[C ZERO 
/4040 CONS T AN T OF EBCD [C BLANK 

NO ERRORS IN ABOVE ASSEMBLY. 

1/ DUP 

·STORE 

333C OOO~ 

WS UA A1DEC 
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CSP03260 
CSP03Z7D 
CSP03Z80 
CSP03290 
esponoo 
CSPDlllO 
CSP03320 
CSP03330 
CSPOn40 
CSP03350 
CSP03360 
CSP03370 
CSP0338D 
CSPD3390 
CSPO]40D 
CSP0341D 
CSPD]420 
CSP03430 
CSP03440 
CSP034~0 
CSP03460 
CSPO]470 
CSP03480 
CSPO]490 
CSP0350D 
CSPO]HO 
CSP03520 
CSP03530 
CSP03~40 
CSPO]550 
CSP03560 
CSP03570 
CSP03580 
CSPO]~90 
CSPO]6DO 
CSP03610 
CSP03620 
CSPO]6]0 
CSP03640 
CSPO]6~O 
CSP03660 
CSP03670 
CSP03680 
CSP03690 
CSP03700 
CSP03710 
CSP037Z0 
CSPD3730 
CSP0l740 
CSPOl7~O 
CSP0l760 
CSP03770 
CSP03780 
CSP03790 
CSPD3800 
CSPO]810 
CSP03820 

PAGE 

CSP03830 
CSP03840 
CSP03S;O 
CSP03S60 
CSP03870 
CSP03SaO 
CSP03890 
CSP03900 
CSP03910 
CSPO]920 
CSPO]930 
CSP03940 
CSPO]9;O 
CSP03960 
CSP03970 
CSPOH80 
CSPO]990 
CSP04000 
CSP04010 
CSP04020 
CSP04030 
CSP04040 
CSP040~0 
CSP04060 
CSP04070 
CSP040BO 

CSP04090 

CSP04100 

ADD 
A1A3 

A1DEC 
A3A1 

CARRY 
DECAl 

DN 
DPACK 
DUNPK 

EDIT 
FILL 
GET 

ICOMP 
IOND 

KEYBD 
MOVE 

MPY 
NCOMP 

NSIGN 
NZONE 

PACK 
PRINT 

PUNCH 
PUT 

P1403 
P1442 
READ 
R2501 

SKIP 
STACK 

SUB 
S1403 

TYPER 
UNPAC 
WHOLE 



ADD 
A1A3 
A1DEC 
A3Al 
CARRY 
DECAl 
DIV 
DPACK 
DUNPK 
EDIT 
FILL 
GET 
ICOMP 
IOND 
KEYBD 
MOVE 
MPY 
NCOMP 
NSIGN 
NZONE 
PACK 
PRINT 
PUNCH 
PUT 
P1403 
P1442 
READ 
R2501 
SKIP 
STACK 
SUB 
S1403 
TYPER 
UNPAC 
WHOLE 

/I ASM 
•• CARRY SUBROUTl,~E FOR 1130 COMMERCIAL SUBROUTINE PACKAGE ClD) 
* NAME CARRY ClD) 
* LIST 
0000 03059668 ENT CARRY CARRY SUBROUTINE ENTRY POINT 

• CALL CARRYIJCARD.J.JLASToKARRYJ 
• THE WORDS JCARDIJ) THROUGH 
• JCARDIJLASTJ ARE CHECKED TO SEE 

THAT THEY ARE BETWEEN ZERO AND · NINE. IF THEY ARE' NOT. THE 
• UNITS DIGIT REMAINS AND THE TENS 
• DIGIT IS TREATED AS A CARRY TO 
• THE NEXT WORD. 

0000 0 0000 CARRY DC ... ARGUMENT ADDRESS COMES IN HERE 
0001 a 6930 STX 1 SAVE1+1 SAVE IRI 
0002 01 65800000 LOX 11 CARRY PUT ARGUMENT ADDRESS IN IRI 
0004 0 CI00 LO 1 0 GET JCARO ADDRESS 
0005 00 95800002 S 11 2 SUBTRACT JLAST VALUE 
0007 a S004 A DNE+l ADO CONSTANT OF ONE 
OOOS a 0011 STO SRCE+1 CREATE JCAROIJLASTI ADDRESS 
0009 00 C5800002 LO 11 2 GET JLAST VALUE 
OOOB 00 95800001 ONE S 11 1 SUBTRACT J VALUE 
0000 0 SaFE A ONE+l ADD CONSTANT OF ONE 
OOOE a 480a BSC + CHECK FIELD WIDTH 
OOOF 0 COFC LO ONE+l ZERO OR NEGAT IVE-MAKE IT ONE 
0010 0 0007 STO COUNT+l OK-SAVE WIDTH IN COUNT 
0011 0 CI03 LO 1 3 GET KARRY ADDRESS 
0012 0 0010 STO DVF+l AND SAVE IT 
0013 0 7104 MDX 4 MOVE OVER FOUR ARGUMENTS 
0014 0 691F STX DONEl+l CREATE RETURN ADDRESS 
0015 0 lOAD SLT 32 CLEAR THE ACCUMUI.ATOR AND EXTEN 

• LET CARRY BE THE SAME AS NCARY 
0016 0 DOE9 STO CARRY SET NCARY TO ZERO 
0017 00 65000000 COUNT LOX Ll .-. LOAD IRI WITH THE FIELD WIDTH 

• THE NEXT INSTRUCTION STARTS OUT 
• BY PICKING UP JCAROI.JLASTJ. 
• THE SUBSCRIPT IS DECREMENTED BY · THE INSTRUCTION AFTER POSZ. 
• THE CALCULATIONS ARE .. · JTEST-JCARD I JNOW)+NCARY 
• NCARYoJTESTl10 
• J TES T -JTES T-IO.NCARY 

0019 00 C4000000 SRCE LD L .-. PICK uP JCAROIJNOW) 
OOIB 0 SOE4 A CARRY ADO THE PREVIOUS CARRY TO IT 
ODIC 0 1890 SRT 16 SHIFT THE ACCUM TO THE EXTENTON 
0010 0 A817 0 TEN DIVIDE 8Y TEN AND 
DOlE 0 OOEI STO CARRY STORE THE QUOTIENT AT NCARY 

• THE QUOTIENT IS THE GENERA TEO 

* CARRY. 
OOlF a 1090 SLT 16 PUT REMA I NDER I N ACCUMULATOR AN 
0020 01 4CI00028 esc L POSZ.- CHEC~ TO SEE IF NEGATIVE-NO-

* GO TO POSz. ••••••••••• 
0022 0 S012 A TEN YES - COMPLIMENT BY ADDING TEN 
0023 a 1890 SRT 16 STORE TEMPORARILY IN EXTENTION 
0024 0 COOB LO CARRY LOAD NCARY 
002~ 0 90E6 S ONE+l AND SUBTRACT 
0026 0 0009 STO CARRY ONE FROM IT 

• JCAROIJNOW J -JTEST 
0027 0 1090 SLT 16 SHIFT COMPLIMENTED REMAINDER 

• BACK TO ACCUMULATOR 
0028 01 0480001A POSZ STO SRCE+l AND STORE IN RESULT 

• JNOW-JNOW-I 
002A 01 740100lA MDX L SRCE+l.1 GO TO NEXT DIGIT OF JCARD 

* IF JNOW IS LESS THAN J. ALL 
DONE. OTHERWISE. GET THE NEXT 

• DIGIT. 
002C a 71FF MOX -1 DECREMENT THE FIELD WIDTH 
0020 0 70EB MDX SRCE GO BACK FOR NEXT DIGIT 

• ~ARRY-NCARY 
002E 0 COOl LO CARRY ALL DONE - PICK UP ANY 
002F 00 04000000 OVF STO L GENERATED CARRY AND STORE IT 

• AR KARRY. EXIT, ••••••••••••••• 
0031 00 65000000 SAVEl LDX Ll .-* RESTORE IRI 
0033 00 4COOOOOO OONEl BSC L .-. RETURN TO CALLING PROGRAM 
0035 0 OOOA TEN DC 10 CONSTANT OF TEN 
0036 END 

NO ERRORS IN ABOVE ASSEMBLY. 

II OUP 

.STORE 

3341 0004 

WS UA CARRY 
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CSP04110 
CSP04120 
CSP04130 
CSPO'+140 
CSP04150 
CSP04160 
CSP04170 
CSP04180 
CSP04190 
CSP04200 
CSP04210 
CSP04220 
CSP04230 
CSP04240 
CSP04250 
CSP04260 
CSP04270 
CSP042S0 
CSP04290 
CSP04300 
CSP04310 
CSP04320 
CSP04330 
CSP04340 
CSP04350 
CSP04360 
CSP04370 
CSP04380 
CSP04390 
CSP04400 
CSP04410 
CSP04420 
CSP04430 
CSP04440 
CSP04450 
CSP04460 
CSP04470 
CSP044BO 
CSP04490 
CSP04500 
CSP04510 
CSP04520 
CSP04530 
CSP04540 
CSP04550 
CSP04560 
CSP04570 
CSP04580 
CSP04590 
CSP04600 
CSP04610 
CSP04620 
CSP04630 
CSP04640 
CSP04650 
CSP0466C 
CSP04670 

PAGE 

CSP04680 
CSP04690 
CSP04700 
CSP04710 
CSP04720 
CSP04730 
CSP04740 
CSP04750 
CSP04760 
CSP04770 
CSP047S0 
CSP04790 
CSP04S00 
CSP04810 
CSP04S20 
CSP04S30 
CSP04S40 
CSP04850 
CSP04860 

CSP04S70 

CSP04sao 



/I ASH 
** DECAl SUBROUTINE 
* NAME DECAl 
* ~IST 
0000 04143071 

0000 0 0000 
0001 0 6942 
0002 01 65800000 
0004 0 Cl00 
0005 0 0039 
0006 00 95800002 
0008 0 0020 
0009 0 0030 
OOCA 0 8007 
OOOB 0 0010 
OOOC 0 Cl02 
0000 0 0032 
OOOE 01 C4800040 
0010 0 DOEF 
0011 00 95800001 
0013 0 80FE 
0014 0 4808 
0015 0 COFC 
0016 0 0010 
0017 0 Cl03 
0018 0 0018 
0019 0 7104 
001A 0 6926 

001B 00 C4000000 
0010 01 4C280021 
001F 0 C027 
0020 0 7004 
0021 0 F026 
0022 01 D480001C 
0024 0 COE2 
0025 0 00F6 

0026 00 65000000 

0028 00 C5000000 
002A 01 4C100033 

002C 0 69FA 
0020 0 COD2 
002E 0 90F8 
002F 0 80E2 
0030 00 04000000 

0032 0 7008 
0033 0 9015 
0034 01 4Cl0002C 

0036 0 8012 
0037 0 100e 
0038 0 E811 
0039 00 05000000 

003B 0 7lFF 
003C 0 70E8 
0030 30 15A56545 
003F 0 0000 
0040 0 0000 
0041 1 OOlC 

0042 003F 

0043 00 65000000 
001t5 00 4COOOOOO 
0047 0 0004 
0048 0 FFFF 
0049 0 OOOA 
004A 0 F040 
004C 

FOR 1130 COMMERCIA~ SUBROUTINE PACKAGE 
CSP04890 

( 10 I CSP04900 
, 10 I CSP04910 

.. 
* 
* 

* DECAl 

TWO 

ONE 

• • 
* • 
TEST 

NEG 

GO 

ENT 

DC 
STX 
LOX 
~D 
STO 
S 
STO 
STO 
A 
STO 
~D 
STO 
~D 
STO 
S 
A 
BSC 
~D 
STO 
~D 
STO 
MDX 
STX 

~D 
BSC 
~D 
MDX 
EaR 
STO 
LD 
STO 

DECAl DECAl SUBROUTINE ENTRY POINT 
CA~~ DECA1CJCARD.J.JLAST.NERI 
THE WORDS JCARDCJI THROUGH 
JCARD(J~ASTI ARE CONVERTED FROM 
01 FORMAT TO Al FORMAT AND THE 
ORIGINAL DATA IS REP~ACED BY THE 
CONVERTED DATA. 

*-* ARGUMENT ADDRESS COMES IN HERE 
1 SAVE1+1 SAVE IRl 

11 DECAl PUT ARGUMENT ADDRESS IN IRl 
1 0 GET JCARD ADDRESS 

CSP04920 
CSP04930 
CSP04940 
CSP04950 
CSP04960 
CSP04970 
CSP04980 
CSP04990 
CSP05000 
CSP05010 
CSP05020 
CSP05030 

JCRDl SETUP JCARD ADDRESS FOR NZONE CSP05040 
11 2 SUBTRACT J~AST VA~UE 

P ICI(+l P~ACE ~OAD ADDRESS 
PUT+l P~ACE STORE ADDRESS 
ONE+l ADO CONSTANT OF ONE 

CSP05050 
FOR CONVRSN CSP05060 
FOR CONVRSN CSP05070 

TEST+l CREATE JCARDIJLASTI ADDRESS 
2 GET J~AST ADDRESS 

CSP05080 
CSP05090 
CSP05100 

J~ASl SETUP J~AST ADDRESS 
J~ASl GET J~AST VA~UE AND 
DECAl SAVE IT AT DECAl 

FOR NZONE CSP051l0 

11 1 SUBTRACT J VALUE 
ONE+l ADD CONSTANT OF ONE 
+ CHECK FIELD WIDTH 
ONE+l NEGATIVE OR ZERO-MAKE IT ONE 
COUNT+l OK-SAVE WIDTH IN COUNT 
3 GET NER ADDRESS 
ERA+l SAVE IT 
4 MOVE OVER FOUR ARGUMENTS 
00NE1+i CREATE RETURN AOORESS 

CHECK THE SIGN OF JCARO. IF 
NEGATIVE. SET JSIGN-2. AND MAKE 
IT POSITIVE. OTHERWISE. SET 
JSIGN-4 

~ *-* GET JCARDCJ~ASTI 
~ NEG.+Z CHECK FOR NEGATIVE 

FOUR NO - ~OAD FOUR 
GO SKIP OVER NEGATiVE PROCESSING 
HFFFF YES - CHANGE SIGN TO POSITIVE 
TEST+l RESTORE SIGN AS POSITIVE 
TWO+ 1 LOAD TWO 
TEST+l STORE ACCUMU~ATOR TO SAVE 

JNOW-J 

CSP05120 
CSP05130 
CSP05140 
CSP05150 
CSPOS160 
CSP05170 
CSPOS180 
CSP05190 
CSP05200 
CSP05210 
CSP05220 
CSP05230 
CSPO,240 
CSP05250 
CSP05260 
CSPO,270 
CSPO,280 
CSPO,290 
CSPO,300 
CSP05310 
CSPO,320 
CSP0a330 

COUNT ~DX Ll *-* ~OAD IRl WITH FIE~D WIDTH 
JTEsT-JCARDC JNOW I 

SIGN CSPO,340 
CSP05350 
CSP05360 
CSP05370 
CSP05380 
CSP05390 
CSP05400 
CSP05410 
CSP054Z0 
CSP05430 

* PICK 

* ERR 

ERA 

01( 

PUT 

* 
* * MORE 

JCRDl 
J~ASl 

* 
* 
* SAVEl 
DONEl 
FOUR 
HFFFF 
TEN 
ZERO 

~D ~1 
BSC L 

STX 
~D 
S 
A 
STO ~ 

MDX 
S 
BSC L 

A 
S~A 
OR 
STO Ll 

MDX 
MDX 
CA~~ 
DC 
DC 
DC 

DC 

*-* PICK UP JCARD C JNOW I 
OK.- AND CHECK IT AGAINST ZERO 

NER-JNOW 
COUNT+l ~ESS THAN - ERROR 
DECAl CA~CU~ATE THE SUBSCRIPT 
COUNT+l OF THIS DIGIT 
ONE+l AND STORE 
*-* IT AT NER 

MORE GET NEXT DIGIT 
TEN NOT ~ESS - COMPARE IT TO 
ERR.- CONSTANT OF TEN-NOT ~ESS GO TO 

ERR 
TEN ~ESS - ADD TEN BACK 
8 SHIFT THE FOUR BITS OF OECIMA~ 
ZERO IN PLACE AND CREATE Al 
*-* CHARACTER-STORE IN JCARDCJNOW I 

SEE IF JNOW IS ~ESS THAN J~AST. 
I F YES. JNOW-JNOW+ 1 AND GO BACK 
FOR MORE. IF NO. SETUP THE SIGN 

-1 DECREMENT THE FIE~O WIDTH 
PICK GO BACK FOR MORE 
NZONE NZONE ROUTINE TO P~ACE SIGN 
.-* ADDRESS OF JCARD 
*-* ADDRESS OF JLAST 
TEST+l ADDRESS OF SIGN INDICATOR TO 

USE 
JCRDl ADDRESS OF SIGN INDICATOR FOR 

OLD UGN 
EXIT 

LDX 
BSC 
DC 
DC 
DC 
DC 
END 

~l *-* RESTORE IRl 
L *-* RETURN TO CAL~ ING PROGRAM 

4 CONSTANT OF FOUR 
IFFFF CONSTANT OF A~L BINARY ONES 
10 CONSTANT OF TEN 
IF040 CONSTANT OF EBCDIC ZERO 

CSP05440 
CSPOS450 

PAGE 2 

CSP05460 
CSP05470 
CSP05480 
CSP05490 
CSP05500 
CSP05510 
CSP05520 
CSP05530 
CSP05540 
CSP05550 
CSP05560 
CSP05570 
CSP05580 
CSP05590 
CSP05600 
CSP05610 
CSP05620 
CSP05630 
CSPOS640 
CSPOS650 
CSP05660 
CSP05670 
CSP05680 
CSP05690 
CSP05700 
CSPO,710 
CSP05720 
CSPO,730 

NO ERRORS I N ABOVE ASSEMB~ Y. 

/I DUP 

*STORE 

3345 0006 

WS UA DECAl 

CSP05740 

CSP05750 
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ADD 
AIA3 

A1DEC 
A3A1 

CARRY 
DECAl 

DIV 
DPACK 
DUNPK 

EDIT 
FILL 
GET 

ICOMP 
IOND 

KEYBD 
MOVE 

MPY 
NCOMP 

NSIGN 
NZONE 

PACK 
PRINT 

PUNCH 
PUT 

P1403 
P1442 
READ 
R2501 
SKIP 

STACK 
SUB 

S1403 
TYPER 
UNPAC 
WHOLE 



ADD /I ASM CSPO"60 
.- DJV SUBROUTINE FOR 1130 COMMERCIAL SUBROUTINE PACKAGE e 101 CSP05770 

A1A3 * NAME DIV ClDI CSP05780 
* LIST CSP05790 

A1DEC 0000 04265000 ENT DIV DIVIDE SUBROUTINE ENTRY POINT CSP05800 
CALL DIV C JCARD ,J ,JLAST ,KCARD,K ,KLAST ,NER I CSP05810 · THE WORDS JCARDe J I THROUGH CSP05820 

A3A1 * JCARDCJLASTI ARE DIVIDED INTO CSP05B30 

* THE WORDS KCARDe K I THROUGH CSP05840 

CARRY · KCARDeKLASTI. THE KCARD FIELD CSP05850 
• IS EXTENDED TO THE LEFT AND CSP05860 

DECAl · CONTAINS THE QUOTIENT AND CSP05870 
• REMAINDER. CSP05880 

0000 a 0000 DIV DC *-. ARGUMEN T ADDRESS COMES IN HERE CSP05890 
QIT 0001 a 6970 STX 1 SAVE1+l SAVE IRl CSP05900 

0002 a 6A71 STX 2 SAVE2+1 SAVE IR2 CSP05910 

DPACK 0003 0 6B72 STX 3 SAVE3+1 SAVE IR3 CSP05920 
000. 01 65800000 LOX 11 OIV PUT ARGUMENT ADDRESS IN IRl CSP05930 

DUNPK 0006 0 Cl00 LD 1 0 GET JCARD ADDRESS CSP05940 
0007 00 9'800002 S 11 2 SUBTRACT JLAST VALUE CSP05950 

EDIT 0009 0 D04C STO SRCH+l STORE END OF JCARD ADDRESS CSPO,960 
OOOA 01 D40000AD STO L MULTl+l FOR SEARCH AND MULTIPLICATION CSP05970 
OOOC 0 8004 A ONE+l ADO CONSTANT OF ONE CSPO,980 

FILL 0000 0 0011 STO SGNJ+l CREATE JCARDeJLAST I ADDRESS CSPO'990 
• JSPAN"JLAST-J+l CSP06000 

GET OOOE 00 "800002 TWO LO 11 2 GET JLAST VALUE CSP06010 
0010 00 95800001 ONE S 11 1 SUBTRACT J VALUE CSP06020 

ICOMP 0012 0 80FE A ONE+l ADO CONSTANT OF ONE CSP06030 
0013 0 4808 BSC + CHECK FIELD WIDTH CSP06040 
0014 0 COFC LD ONE+l NEGATIVE OR ZERO-MAKE IT ONE CSP06050 

IOND 001' 0 003E STO SRCHT+l STORE COUNT FOR SEARCH CSP06060 
0016 0 Cl03 LO 3 GET KCARO ADDRESS CSP06070 

KEYBD 0017 0 0037 STO KCROl SAVE FOR FILL CSP06080 
0018 00 9'800005 5 11 5 SUBTRACT KLAST ·VALUE CSP06090 

MOVE 001A 0 80F6 A ONE&l ADO CONSTANT OF ONE CSP06100 
0016 0 0000 STO SGNK+l CREATE KCARDIKLAST I ADDRESS CSP06110 

MPY 001C 0 7107 MDX 7 MOVE OVER SEVEN ARGUMENTS CSP06120 
0010 0 69'A STX 00NE1+l CREATE RETURN ADDRESS CSP06130 

• CLEAR AND SAVE THE SIGNS ON THE CSP06140 
NCOMP JCARD AND THE KCARD FIELDS CSP06150 

001E 00 C4000000 SGNJ LO L <-. PICKUP ·THE SIGN OF JCARD CSP06160 

NSIGN 0020 0 DOOF STO OIV SAVE IT IN OIV CSP06170 
0021 01 4C100027 BSC L JPLUS,- IF NOT NEGATIVE-GO TO JPLUS CSP06180 

NZONE 0023 0 F039 EaR HFFFF+l NEGATIVE-MAKE IT POSITIVE CSP06190 
0024 01 D480001F STO SGNJ+1 PUT BACK IN JCARDeJLASTI CSP06200 

PACK 
0026 0 C036 LO MFFFF+l LOAD A MINUS ONE CSP06210 
0027 0 1890 JPLUS SRT 16 SAVE IN EXTENSION CSP06220 
0028 00 C4000000 SGNK LD L <-. PICKUP THE SIGN OF KCARD CSP06230 

PRINT 002A 0 D04F STO KSIGN SAVE IT IN KSIGN CSP06240 
002B 01 .Cl00033 BSC L KPLUS,- IF NOT NEGATIVE-GO TO KPLUS CSP062'O 

PUNCH 0020 0 F02F EaR HFFFF+l NEGATIVE-MAKE IT POSITIVE CSP06260 
002E 01 04800029 STO SGNK+l PUT BACK IN KCAROCKLASTI CSP06270 

PUT 0030 0 1090 SLT 16 GET SIGN OF JCARO CSP062BO 
0031 0 F02B EaR HFFFF+l CHANGE IT CSP06290 
0032 0 7001 MOX OVRK SKIP NEXT INSTRUCTION csponoo 

P1403 0033 0 1090 KP~US SLT 16 GET SIGN OF JCARD CSP06310 
0034 a 0046 OvRK STO QSIGN STORE FOR SIGN OF QUOTIENT CSP06320 

P1442 
READ 
R2501 
SKIP 
STACK 
SUB 
S1403 
TYPER 
UNPAC 
WHOLE 
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PAGE ADD 
• KSTRTal(-l CSP06330 A1A3 0035 00 C5BOFFFD LO 11 -3 GET VALUE OF I( CSPD6340 

0037 0 8025 A HFFFF&l SUBTRACT CONSTANT OF ONE CSPOUSO A1DEC 0038 0 D040 STO KSTRT SAVE [N KSTRT CSP06360 
• KLOWal\-JSPAN CSP06370 

A3Al 0039 0 8007 A ONE+l GET VAl.UE OF K CSP06380 
003A 0 9019 S SRCHT+l SUBTRACT JSPAN CSP06390 
0038 0 0041 STO I\LOW SAVE [N KLOW CSP06400 CARRY 003C 00 CS80FFFE MTWO l.D 11 -2 GET Kl.AST VAl.UE CSP06410 
003E 0 0040 STO TMP SAVE IT CSP06420 DECAl • CAl.CUl.ATE THE ADDRESS OF THE CSP06430 

• S[GN OF THE QUOTIENT CSP06lt40 DN 003F 0 CO OF LD KCRDl GET KCARD ADDRESS CSP064S0 
0040 0 903E S TMP SUBTRACT Kl.AST VALUE CSP06460 

DPACK 0041 0 80U A SRCHT+l ADD JSPAN CSP06410 
0042 0 80CE A ONE+l ADD CONSTANT OF ONE CSPD6480 
0043 01 D40000DF STO L QUOT+l STORE ADDR OF SIGN OF QUOTIENT CSP06490 DUNPK [5 KLAST-KSTRT-JSPAN NEGATIVE CSP06S00 
0045 0 C039 LD TMP LOAD KLAST VALUE CSP06510 EDIT 0046 0 9032 S KSTRT SUBTRACT KSTRT CSP06S20 
0047 0 900C S SRCHT+l SU8TRACT JSPAN CSP06S30 

FILL 0048 01 4C28005B 8SC L ERR.+Z IF NEGATIVE-GO TO ERROR CSP06S40 
• [5 KLOW POSIT[VE CSP06S50 

004A 0 C032 LO KLOW OK-GET KLOW VALUE CSP06S60 GET 0048 01 4C08005B asc L ERR.+ IF NOT POSIT[VE-GO TO ERROR CSP06S70 
• F[LL THE EXTENS[ON OF KCARD WITH CSP06S80 ICOMP • ZEROES CSP06590 

0040 30 062534CO CALL F[LL OK-F[LL EXTENS[ON WITH ZEROES CSP06600 IOND 004F 0 0000 KCROI DC .-" ADDRESS OF KCARD CSP06610 
0050 I 0070 DC KLOW AODRESS OF LEFT END OF EXTENSION CSP06620 
0051 1 0079 DC KSTRT ADDRESS OF RGHT END OF EXTENSON CSP06630 KEYBD 
0052 1 007C DC ZIP ADDRESS OF CONSTANT OF ZERO CSP06640 

JFRST-J CSP06650 MOVE 0053 00 66000000 SRCHT LOX L2 "-. LOAD I R2 WITH JCARD COUNT CSP06660 
0055 00 C6000000 SRCH LD L2 

__ . 
PICKUP JCARDIJFRSTl CSP06610 MPY IS JCARD I JFRST I POS IT [VE CSP06680 

0057 01 4000080 asc L H[T.-z [F POSITIVE-GO TO H[T CSP06690 NCOMP SEE IF JFRST IS LESS THAN JLAST. CSP06700 · [F VESt JFRST-JFRST+l AND GO CSP06710 

* 8ACK FOR MORE. [F NO. ERROR. CSP067Z0 NSIGN 0059 0 7ZFF MDX 2 -1 DECREMENT IR2 CSP06730 
005A 0 70FA MDX SRCH GO 8ACK FOR MORE CSP06740 NZONE ERROR - NER-KLAST CSP06750 
0058 0 C023 ERR LD TMP PICKUP KLAST VALUE CSP06760 PACK oose DO DS80FFFF HFFFF STO Il -1 AND STORE [N HER CSP06770 

• REPLACE JCARO S[GN CSP06780 
005E 0 COAl F[NER LD OIV PICKUP JCARD S[GN AND CSP06790 PRINT 
005F 01 D480001F STO SGNJ+l PUT IT BACK CSP0680.0 

REPLACE KCARD S[GN CSP06810 PUNCH 0061 0 C018 LD KS[GN PICKUP KCARD SIGN CSP06820 
0062 01 4C28006C 8SC L KNEG.+Z [F NEGATIVE-GO TO KNEG CSP06830 PUT 0064 01 C4800029 LD [ SGNK+1 NOT NEGAT[VE-P[CKUP NEW SIGN CSP06840 
0066 01 4CI00071 asc L SAVElo- [F NOT NEGATIVE-GO TO EXIT CSP06850 P1403 0068 0 FOF4 aCKl EOR HFFFF+l NEGATIVE-CHANGE S[GN AND CSP06860 
0069 01 04800029 STO SGNK+l PUT [N70 KCAROIKLASTI CSP06870 

P1442 
READ 
R2501 

SKIP 
STACK 

SUB 
S1403 

TYPER 
UNPAC 
WHOLE 
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ADD PAGE 

A1A3 006B 0 7005 MDX SAVEl GO TO EXIT CSP06880 
006C 01 C4800029 KNEG LD I SGNK+1 NEGATIVE-PICKUP NEW SIGN CSP06B90 

A1DEC 006E 01 4C2B0071 BSC L SAVE1.+Z IF NEGATIVE-GO TO EXIT CSP06900 
0070 0 70F7 MDX BCK1 NOT NEGATIVE-GO TO BCKI CSP06910 

EX IT •••••••••••••••••••••••••••• CSP06920 
A3A1 0071 00 65000000 SAVEl LOX L1 *-* RESTORE tRl CSP06930 

0073 00 66000000 SAVE2 LOX L2 *-" RESTORE IR2 CSP06940 

CARRY 0075 00 67000000 SAVE3 LOX L3 *-. RESTORE IR3 CSP069S0 
0077 00 4COOOOOO DONEI esc L *-. RETURN TO CALL ING PROGRAM CSP06960 

DECAl 0079 a 0000 KSTRT DC *-" ONE LESS THAN K CSP06910 
007A 0 0000 KSIGN DC *-* SIGN OF KCARD CSP069B0 
007B 0 0000 QSIGN DC *-* SIGN OF QUOTIENT CSP06990 

DIV 007C 0 0000 ZIP DC 0 CONSTANT OF ZERO CSP07000 
0070 0 0000 KLOW DC *-* SUBSCRIPT OF LEFTMOST POSITION CSP07010 

DPACK OF EXTENSION OF KCARO CSP07e20 
007E 0 OOOA TEN DC 10 CONSTANT OF TEN CSP07030 

DUNPK 007F 0 0000 TMP DC *-" TEMPORARY STORAGE CSP07040 
* JHIGHoJCARDC JFRSTI CSP07050 

EDIT 
ooso 0 0003 HIT STO SRCHT+l SAVE FIRST SIGNIFICANT DIGIT CSP07060 

* KPUToKLOW+JLAS T-JFRS T CSP07070 
OOSl 0 6A2S STX JLOOP+I GET THE VALUE OF JLAST-JFRST CSP070S0 

FILL 00S2 0 cocc LD KCRDI GET KCARD ADDRESS CSP07090 
00S3 0 D03E 510 KCRD2 SAVE FOR CARRY CSP07l00 

GET 00S4 0 90FS S KLOW sueTRACT KLOW VALUE CSP07HO 
00S5 0 9024 S JLOOP+ 1 SUBTRAC T JLAS T-JFRS T VALUE CSP07l20 

!COMP 00S6 0 90B6 S MTWO+I ADD CONSTANT OF TWO CSP07l30 
00S7 0 D04E STO PUT2+1 SAVE ADDRESS FOR STORING CSP07140 

" KS TOPOKLAST+JFRS T-JLAS T-I CSP07l50 IOND OOSS 0 COF6 LD TMP GET KLAST VALUE CSP07160 
00S9 0 9020 S JLOOP+1 SUBTRACT JLAST-JFRST VALUE CSP07170 

KEYBD OOBA 0 9002 S HFFFF+I ADD CONSTANT OF ONE CSP07180 
OOBB 0 DOCA STO SRCH&l SAVE VALUE FOR COMPLIMENTING CSP07190 

MOVE OOBC 0 90EC S KSTRT SUBTRACT KSTRT VALUE CSP072eo 
0080 0 Dooe STO LOOPM+l SAVE COUNT AT LooPM+l CSP07210 

MPY OOBE 0 C033 LD KCRD2 GET KCARD ADDRESS CSP07220 
OOBF 0 90EF S TMP SUBTRACT KLAST VALUE CSP07230 
0090 0 8019 A JLOOPr.1 ADD JLAST-JFRST VALUE CSP07240 

NCOMP 0091 0 0009 STO DIV1H SAVE FOR MULT. BY TEN CSP07250 
0092 0 D03S STO DIVS&I SAVE FOR ADO OF 10"KNOW CSP07260 

NSIGN 0093 0 0039 STO DIV6&1 SAVE FOR STORE OF 10*KNOW CSP07270 
0094 0 BOCS A HFFFF+I SUBTRACT CONSTANT OF ONE CSP072S0 

NZONE 0095 0 0009 STO DIVZ&l SAVE FOR ADD INTO MULT CSP07Z90 
0096 0 001,1, STO DIV3&1 SAVE FOR SUBTRACTION FROM CSP013eo 

PACK 0097 0 DOIB STO DIV4&1 SAVE FOR STORE SUBTRACTED FROM CSP01310 

" KMoKSTRT CSP01320 
0098 00 65000000 LDOPM LOX LI *-* LOAD IRI WITH COUNT CSP07330 

PRINT " MULTo C 10*KCARDCKMI+KCARDCKM+III CSP01340 
• DIVIDED BY JHIGH CSP07350 

PUNCH 009A 00 "000000 DIVI LD Ll *-" PICKUP KCARDCKMI CSP07360 
009C 0 AOEI M TEN MULTIPLY BY TEN CSP07370 

PUT 0090 0 1090 SLT 16 REPOSIT ION PRODUCT CSP07380 
009E 00 85000000 DIV2 A LI "-* ,1,00 IN KCARDCKM+ll CSPD1390 
00,1,0 0 1890 SRT 16 REPOSIT ION FOR DIVISION CSP07400 

P1403 OOAI 0 ,1,882 D SRCHT+l DIVIDE BY JHIGH CSP071010 
00,1,2 0 DOOA STO KLOW SAVE IN KLOWCMUL TI CSP071020 

P1442 
READ 
R2501 
SKIP 
STACK 
SUB 
S1403 
TYPER 
UNPAC 
WHOLE 
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00A3 0 DOD' 

OOA4 01 4C0800D4 

00A6 0 6901 
00A7 00 67000000 

00A9 00 66000000 
OOAB 0 1810 

OOAC 00 96000000 
OOAE 0 AOCE 
OOAF 0 1090 
OOBO 00 87000000 
00B2 00 07000000 

00B4 a 73FF 
OOBS 0 7000 

00B6 
00B7 
00B8 
00B9 0 
OOBA 0 
OOBB 0 
OOBC 0 
OOBO 0 
00 BE 0 
OOBF 0 

OOCO 30 
00C2 0 
00C3 1 
00C4 1 
OOCS 1 

72FF 
70Fl 
69EF 
C09C 
90ED 
DOEC 
6BDC 
C09B 
90DA 
0009 

03059668 
0000 
00A8 
0099 
00A8 

00C6 01 4Cl00004 

00C8 a AOB5 
00C9 a 1090 
OOCA 00 85000000 
OOCC 00 05000000 

OOCE 0 CaSE 
OOCF 0 OOAO 

0000 0 COA8 
0001 0 808B 
0002 0 00A6 
0003 0 7002 

0004 0 COA4 
0005 00 04000000 

0007 01 74FF0006 

0009 0 7lFF 
OODA 0 70BF 

OOOB 0 C09F 
OOOC 01 4C2800E8 
OOOE 00 C4000000 
OOEO 01 4Cl000SE 
00E2 01 F4000050 
00E4 01 0480000F 
00E6 01 4COOOOSE 
00E8 01 C4S000DF 
OOEA 01 4C2800SE 
OOEC 0 70FS 
OOEE 

* NQUO-MULT 
STO KSTAT SAVE IN KSTRTINQUOI 

* IS MUL T GREATER THAN ZEAO 
esc L PUT.+ IF MULT NOT POSIT IVE-GO TO PUT 

PAGE " 

CSP074l0 
CSP07","O 
CSP07450 
CSP07"60 
CSP07470 
CSP07"80 
CSP07490 
CSP07500 
CSPonl0 
CSP07HO 
CSP07530 
CSP07540 
CSP075S0 
CSP07'60 
CSP07570 
CSP07580 
CSP07,90 
CSP07600 
CSP07610 
CSP07620 
CSP07630 
CSP07640 
CSP07650 
CSP07660 
CSP07670 
CSP07680 
CSP07690 
csponoo 
CSP07710 
CSP07720 
CSP07730 
CSP07740 
csponso 
CSP07760 
CSPon70 
CSP07780 
CSP07HO 
CSP07800 
CSP07810 
CSP07820 
CSP07830 
CSP07840 
CSP078S0 
CSP07860 
CSP07870 
CSP07880 
CSP07890 
CSP07900 
CSP07910 
CSP07920 
CSP07930 
CSP07940 
CSP07950 
CSP07960 
CSP07970 

• KNOW-KM+l 
AOBCK STX 1 KNOW+l POS IT IVE-GET KM+l AND 
KNOW LOX L3 *-* PUT IT IN lA' 
* .JNDW-.JFRST 
JLOOP LOX L2 *-* RELOAD IR2 WITH REMAINING .ICARD 

SRA 16 CLEAR ACCUMULATOR 
o KCARO IKNOw I -KCARO I KNOWI 

MUL T*.JCARO I .JNOW I 
MULTl S L2 *-* LOAD NEGATIVE .JCARDIJNOWI 

M KLOW MULTIPLY BY MULT 
SL T 16 REPOS I TlON PRODUCT 

DIV3 A L3 *-* ADD IN KCARO(KNOWI 
DIV4 STO L3 .-* STORE AT KCARDIKNOWI 

KNOW-KNOW+l 
MDX '-1 DECREMENT IR3 
MDX * NOP 

* o 

* 

KCR02 

* 

MOX 
MDX 
STX 
LD 
S 
STO 
STX 
LD 
S 
STO 

CALL 
DC 
DC 
DC 
DC 

IS JNDW LESS THAN JLAST. IF YES 
JNOW-JNOW+l AND GO BACK FOR MORE 
IF NO. RESOLVE CARRIES. 

-1 DECREMENT IR2 
.JLOOP+2 NOT DONE-GO BACK FOR MORE 
KNOW+l DONE-CALCULATE 
SRCH&1 THE VALUE OF 
KNOW+l KNOW-l 
KNOW+l BY COMPLIMENTING COUNT 

3 LOOPM+l CALCULATE THE 
SRCH&1 VALUE OF KM 
LOOPM+l BY COMPLIMENTING THE 
LOOPM+ 1 OTHER COUNT 

RESOLVE CARRIES IN THIS RESULT 
CARRY RESOLVE CARRIES 
0-* ADDRESS OF KCARD 
KNOW+l ADDRESS OF KM 
LOOPM+l ADDRESS OF KNOW-l 
KNOW+l ADDRESS OF GENERATED CARRY 

I S KNOW LESS THAN ZERO 

• 
BSC L PUT.- IF NOT NEGATIVE-GO TO PUT 

KCARO (KMI-KCAROI KM I +10*KNOW 
TEN NEGATIVE-MULTIPLY CARRY BY TEN M 

SLT 
DIV5 A 
DIV6 STO 

* 

LD 
STO 

LD 
A 
STO 
MDX 

PUT LD 
PUT2 STO 

* 
* 
* 

* 

MDX 

MDX 
MDX 

LD 
BSC 

QUOT LD 
BSC 

SCK2 EOR 
STO 
SSC 

NEG LD 
SSC 
MDX 
END 

16 REPOS I TlON PRODUCT 
Ll 0-0 ADO IN KCAROIKNOWI 
L 1 0-. S TORE AT KCARO (KNOW I 

MULT--l 
tiFFFF+l LOAD A MINUS ONE 
KLOW S TORE IN MUL T 

NQUO-NQUO-l 
KSTRT LOAD THE VALUE OF NQUO 
tiFFFF+l SUBTRACT CONSTANT OF ONE 
KSTRT STORE IN NQUO 
ADBCK GO TO ADD OVERDRAW BACK 

KCARO I KPUT I-NOUO 

PAGE 

KS TR T LOAD NQUO CSP07980 
L .-0 STORE AT KCARD(KPUT I CSP07990 

KPUT-KPUT+l CSP08000 
L PUT2+1.-1 MODIFY KCARDIKPUTI ADDRESS CSP08010 

SEE IF KM IS LESS THAN KSTOP. CSPoa020 
IF YES. KM-KM+l AND GO BACK FOR CSP08030 
MORE. IF NO. PLACE ALL SIGNS. CSP08040 

-1 DECREMENT IRI CSPOS050 
DIVI NOT DONE-GO SACK FOR MORE CSP08060 

PUT SIGN ON QUOTI ENT CSPOS070 
QSIGN DONE-PICKUP SIGN OF QUOTIENT CSPOS080 

L NEG.+Z IF NEGATIVE-GO TO NEG CSP08090 
L .-* NOT NEGATIVE-PICKUP ACTUAL SIGN CSP08100 
L FINER.- IF NOT NEGATIVE-GO TO OTHERS CSP08UO 
L HFFFF+l NEGATIVE-CHANGE SIGN CSP08120 
I QUOT+l PUT SIGN ON QUOTIENT CSP081'O 
L FINER. GO TO REPLACE OTHER SIGNS CSP08140 
I QUOT+l NEGATIVE-PICKUP ACTUAL SIGN CSP08150 
L FINER.+Z IF NEGATIVE-GO TO OTHER SIGN CSP08160 

BCK2 GO TO CHANGE 5 I GN CSPOB 170 
CSPOS180 

NO ERRORS IN ABOVE ASSEMBLY. 
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CSP08190 
CSPOB200 

ADD 
A1A3 

A1DEC 
A3A1 

CARRY 
DECAl 

illY 
DPACK 
DUNPK 

EDIT 
FILL 
GET 

ICOMP 
IOND 

KEYBD 
MOVE 

MPY 
NCOMP 

NSIGN 
NZONE 

PACK 
PRINT 

PUNCH 
PUT 

P1403 
P1442 
READ 
R2501 
SKIP 

STACK 
SUB 

S1403 
TYPER 
UNPAC 

WHOLE 



ADD /I ASM eSP08210 

A1A3 •• DPAeK/DUNPK SUBROUTINES FOR 1130 eOMMERCIA~ SUBROUTINE PACKAGE 110) eSP08220 
• NAME DUNPK ClD) eSP08230 
• LIST eSPOSZ40 

A1DEC 0000 049155D2 ENT DUNPK DUNPK SUBROUTINE ENTRY POINT eSPOU50 
• CA~~ DUNPK I JCARD.J.J~AST .KCARD.K) CSP08260 

A3Al · THE WORDS JCARD! J) THROUGH CSP08270 

* JCARD!J~AST) IN D4 FORMAT ARE CSP0828D 

CARRY • uNPACKED INTO KCARD IN D1 FORMAT. CSP08290 
0006 045C10D2 ENT OPACK DPACK SUBROUTINE ENTRY POINT csponoo 

• CA~~ DPACK! JCARD.J.J~AST .KCARD.K) CSPOU10 DECAl * THE WORDS JCARD I J) THROUGH CSP0832D 

* JCARD I JLAS T I IN Dl FORMAT ARE PACKED CSPOB330 

DN • INTO KCARD IN 04 FORMAT. CSPOU4D 
0000 0 0000 DUNPK DC *-* ARGUMENT ADDRESS CDMES IN HERE CSPOU50 

DPACK 0001 0 C003 ~D SW2 ~OAD NOP INSTRUCTION CSP08360 
0002 0 D020 5TO SWTCH STORE NOP AT SWITCH CSPO.,70 

DUNPK 
0003 0 7007 MDX START COMPUTING CSPOU80 
0004 0 7027 SW1 MDX X E~SE-SWTCH-1 BRANCH TO E~SE CSPO.,90 
0005 0 7000 SW2 MDX X 0 NOP INSTRUCTION CSP08400 

EDIT 0006 0 0000 DPACK DC *-* ARGUMENT ADDRESS COMES IN HERE CSP08UO 
0007 0 COFE ~D DPACK P!CK UP ARGUMENT ADORESS CSP08420 

FILL 0008 0 DOF7 STO OUNPK AND STORE IT IN DUNPK CSP08430 
0009 0 COFA ~D SWl ~OAO BRANCH TO ELSE CSP08440 

GET OOOA 0 DOle STO SWTCH STORE BRANCH AT SWITCH CSP08450 
OOOB 0 6952 START STX 1 SAYE1+1 SAVE IR1 CSP08460 
OOOC 0 61.53 STX 2 SAYE2+1 SAVE IR2 CSP08470 

ICOMP 0000 01 65800000 ~DX 11 OUNPK PUT ARGUMENT ADDRESS IN IR1 CSP08480 
OOOF 0 ClOD ~D 1 0 GET JCARD ADDRESS CSP08490 

IOND 0010 0 8001 A ONE+l ADO CONSTANT OF 1 CSP08500 
0011 00 95800001 ONE S 11 1 SUBTRACT J YALUE CSP08510 

KEYBD 0013 a 0000 STO JCARD+l CREATE JCARD! JI ADDRESS CSP085Z0 
0014 0 CI03 LD 1 3 GET KCARD ADDRESS CSP08530 

MOVE 0015 0 80FC A ONE+l ADO CONSTANT OF 1 CSP08540 
0016 00 95800004 FOUR S 11 4 SUBTRACT K VA~UE CSPOU50 
0018 0 0006 STO KCARD+l CREATE KCARO! K) ADDRESS CSPOU60 

MPY 0019 0 CI00 ~D o GET JCARD ADDRESS CSP08570 
001A 0 80F7 A ONE+l ADD CONSTANT OF 1 CSPOU80 

NCOMP 001B 00 95800002 S 11 2 SUBTRACT JLAST VA~UE CSP08590 
0010 0 DOE8 STO OPACK CREATE JCAROIJ~ASTI ADDRESS CSP08600 

NSIGN 001E 00 65000000 KCARD ~DX Ll *-* PUT KCARD ADDRESS IN IRI CSP08610 
0020 00 C4000000 JCARD ~D ~ *-* PICK UP JCARD IJ I CSP08620 
0022 0 6204 ~DX 2 4 ~OAo IR2 WITH 4. DIGITS/WORD CSP08630 NZONE 0023 a 7000 SWTCH MDX X o SW ITCH BETWEEN DPACK AND DUNPK CSP08640 
0024 0 1890 SRT 16 TEMPORARILY SAVE ACCUM IN EXTNTN CSP08650 

PACK * 'HECK FOR JCARD! JLAST I CSP08660 
0025 0 COFB ~D JCARO+l PICK UP CURRENT JCARD AODR CSP08670 

PRINT 0026 0 90DF S DPACK SUBTRACT JCARO!J~ASTJ CSP08680 
0027 01 4C080059 BSC ~ ALLDO.+ IF ZERO. A~~ DONE - A~~DO CSPOB69D 

PUNCH 0029 0 1810 AGAIN SRA 16 NOT DONE - C~EAR ACCUMULATOR csponoo 
002A 0 1084 S~ T 4 GET FIRST DIGIT OF WORD CSP08710 
002B 0 FOOA EOR HOOOF IS IT FI~~ER CSP08720 

PUT 002C 01 4C180031 BSC ~ NEXT .+- YES - GO TO NEXT CSP08730 
002E 0 F007 EOR HOOOF NO - RE STORE TO OR I G I NA~ CSP08740 

P1403 002F 0 DI00 STO 0 S TORE IN KCARD CSPOa750 
0030 0 7lFF MDX 1 -1 GO TO NEXT WORD OF KCARD CSP08760 

P1442 0031 0 72FF NEXT MDX 2 -1 DECREMENT DIGITS/WORD CSP08770 

READ 
R2501 
SKIP 
STACK 
SUB 
81403 PAGE 

0032 0 70F6 MDX AGAIN MORE IN THIS WORD - GO BACK CSP08780 
TYPER 0033 01 74FF0021 MDX ~ JCARD+I.-l THIS WORD DONE CSP08790 

GET NEXT WORD IN JCARD cspoaaoo 

UNPAC 0035 0 70EA MDX JCARD GO BACK CSPOBal0 
0036 0 OOOF HOOOF DC 1000F CONSTANT OF 15 TO DETECT FI~~ER CSP08B20 

WHOLE 0037 01 74010021 EN MDX L JCARD+l.l BACK UP JCARD FOR SIGN CSP08830 
0039 0 6AE5 STX 2 KCARD+l IF DIGITS/WORD IS FOUR. CSPOB840 
003A 0 COE4 LD KCARD+I A~~ DONE EXCEPT FOR SiGN CSPOB850 
0038 0 90DB S FOUR+I SUBTRACT FOUR FROM DIGITS/wORD CSPOBB60 
003C 01 4Cl80046 BSC L ~AST .+- IF ZERO - A~~ DONE - GO LAST CSP08870 
003E 0 18B4 SRT 4 NOT DONE - TAKE OUT SIGN CSPOBB80 
003F 0 C023 BACK ~D HFOOO PUT IN FI~~ER CSP08B90 
0040 0 18DC RTE 28 SET FIL~ER IN ~ow ORDER OF EXTN CSP089DO 
0041 0 72FF MDX -1 DECREMENT DIGITS/WORD CSP08910 
0042 0 70FC MDX BACK MORE - GO BACK CSP08920 
0043 0 1090 SLT 16 DONE - PUT EXTENSION IN ACCUM CSP08930 
0044 0 DI00 STO 1 0 STORE IN KCARD CSP08940 
0045 0 7lFF MDX 1 -I GET NEXT WORD OF KCARD FOR SIGN CSPOU50 
0046 01 C4800021 ~AST ~D I JCARD+I PICK UP SIGN OF JCARD CSP08960 
0048 0 7011 MDX A~~DO+l GO TO INSTRUCTION AFTER A~~DO CSP08970 
0049 01 C4BOO021 OYR ~D JCARD+l PICK UP NEXT JCARD DIGIT CSPOB980 
004B 0 100C ELSE SLA 12 PUT DIGIT IN HIGH ORDER OF ACC CSPoa990 
004C 0 lSDC RTE 2B SET DIG I T IN ~OW ORDER OF EX TN CSP09000 
0040 01 74FF0021 MDX ~ JCARD+l.-l GET NEXT JCARD WORD CSP09010 

• CHECK FOR JCARDI JLASTI CSP09020 
004F 0 CODI ~D JCARD+ 1 PICK UP CURRENT JCARD ADDR CSP09030 
0050 a 90B5 S DPACK SUBTRACT JCARD! JLAST I CSP09040 
0051 01 4C2B0037 BSC ~ EN.+Z IF ZERO.ALL DONE - GO TO EN CSP09050 
0053 0 72FF MDX 2 -1 NOT DONE-DECREMENT DIGITS/WORD CSP09060 
0054 0 70F4 MDX OVR GO BACK FOR NEXT DIGIT CSP09070 
0055 0 1090 S~T 16 WORD FU~~-PUT EXTN IN ACCUM CSPD9080 
0056 0 0100 STO 0 STORE IN KCARD CSP09090 
0057 0 7lFF MDX -1 GET NEXT KCARD WORD CSP09100 
0058 0 70e7 MDX JCARD GO BACK CSP09110 
0059 0 1090 ALL DO S~ T 16 DONE-PUT EXTENSION IN ACCUMU~TR CSP09120 
005A 0 Dl00 STO 1 0 STORE SIGN IN KCARD CSP09130 
005B 01 74050000 MDX ~ DUNPK.5 CREATE RETURN ADDRESS CSP09140 
0050 00 65000000 SAYEI ~DX Ll .-* RESTORE IRI CSP09150 
005F 00 66000000 SAYE2 ~DX ~2 .-* RESTORE IR2 CSP09160 
0061 01 4C800000 BSC I OUNPK RETURN TO CA~~ING PROGRAM CSP09170 
0063 0 FOOO HFOOO DC IFOOO CONSTANT OF 15 FOR FIL~ER CSP09180 
0064 END CSP09190 

NO ERRORS IN ABOVE ASSEMB~ Y. 
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Form H20-0241-3· 
Revised 10/11/68 
By TNL N2().1888 

II oUP C5P09200 
ADD 

"STORE W5 UA OUNPK C5P09210 

",. 0007 A1A3 
A1DEC 

A3A1 
CARRY 
DECAl 

DIV 
II A5M (5P09220 DPACK •• EDIT SUBROUTINE FOR 1 ISO COMMERCIAL SUBROUT INE PACKAGE 1101 CSP09230 
• NAME EDIT 1101 CSP09240 DUNPK • LIST C5P092'0 

0000 051096(0 ENT EDIT EDl T SUBH.QUT INoE ENTRY POINT CSP092bO IDE! CAL.L ED I T (JCAI'{O.J .JLAS T ."CARD,I<, '''LAS T I CSPU921u 

FILL THE WORDS JCAHOIJI IHI<OUGH CSF09280 
JeARD (JLASl) AH,E EOI TED utWEfo. CSP09290 
CONTROL OF THE. r-;ASK AT ....-OROS CSPO'J300 GET KCARO (l< J THROUGH i<.CARD I KLAST I CSPO~310 
AND THE RESULT IS AT KCARDII(.I CSP09320 ICOMP THRUUGH KCARDIK.LASTI. CSPQ9330 

0000 0 0000 t::DIT DC ARGur-1ENT ADDHESS COMES IN HERE CSP0934Q 

IOND 0001 a b9bD ST' 1 SAVEl+l SAvE iRI CSP0935t1 
0002 a 6A6E STX 2 SAvEl+l SAvE I~2 CSP09360 

KEYBD 0003 01 65BOOOOO LOX 11 EDI T PUT ARGUM::\jT ADOR~5S IN 1.1 CSPQ9310 
0005 a ·CIOO LD 1 a GET JCA~D A'JDRESS CSP093ao 
0006 a 0026 STC .JeRDl SAVE JCARD ADDRESS FGR NlONE CSP09390 MOVE 0007 a 0070 STO JCKD2 SAVE JCARD ADDkESS FOR NlONE:: CSPO'i40C 
oooa 00 95800002 5 11 2 SUBTRACT JLAST vALuE CSP09410 MPY OOCA a 8001 A O~E+l ADD CONSTAI'oT OF ONE CSP09420 
oooe 0 0050 STO JCAIW+ 1 CRE.ATt:: JCAI<D (JLAS T I ADDRESS CSP09430 

NCOMP oooe 0 (102 TwO LD 1 2 GET JLAST ADDRESS CSPO'J440 
0000 0 D02~ STO JLASI SAVE JLAST ADDRESS FOR Nll;.''IE CSPC~450 
OOOE a 0011 STO JLAS2 SAvE JLAST ADDRESS FUR ,.ar.U .. E CSP094bO NSIGN DOOF 00 CSBOOJC2 LD 11 2 GE. T JLAST vALuE. CSPO~4 70 
0011 00 95800001 ONE 5 11 1 sua TRACT J VAL.UE CSPQ9480 NZONE 0013 0 80FE A O,\lE+l A)O CO"'lSTANT OF Ci1E CSP09490 
0014 a 4608 Bse + (HECK FIELD ~ IllTH CSP09500 PACK 0015 a COFC La ONE+l NEGATIvE Of{ ZERO-MAKE IT CNE. CSP09510 
0016 a 0026 STO LDxJ+1 SAvE FIELD t1IOTH CSP095Z0 

PRINT 0017 a C104 LD 1 4 GET K ADDRESS CSP0953u 
0018 a 0077 STO <1 SAVE K. AODr~ES~ FGR FILL CSP09540 
0019 01 040000C 1 STO L <2 SAVI::": K AODKESs FOk FILL. CSP09550 PUNCH 0016 0 CI0') LD 1 5 GET "'-L.AST ADDRESS CSPO~5bO 
001C a 0074 STO KLASI ,sAVE I(.LAST ADDRESS FiJR FILL CSP09570 PUT 0010 a CI03 LD 1 3 GET KCARD ADDRESS CSP095-dU 
OOlE 0 0070 STO KCR01 SAVE KCARD ADDRESS FoR FILL CSP09590 

P1403 001F OJ 040COOCO STO L KCHD2 SAVE KCARD ADDKt;:SS FOR FILL CSP0960D 
0021 00 95BUOO05 5 11 5 SUBTRACT KLAST VALUE CSPIJ9610 

P1442 0023 a BaEE A ONE+1 ADD CONSTANT _ 0F ONE CSP09620 
0024 a DOIA STO J(.CARD+l CREAlE KCARD(KL.AST I ADDRESS CSP09630 
0025- a 007F STO KCHD3+1 CREATE KCARD I K.LAS T I A.DDRESS CSP09640 READ 0026 00 C5eOOO05 LD 11 5 GET JLAST vALUt: CSP09650 
0028 00 9,)BOOO04 FOUR 5 11 4 SUBTRACT J VALUE CSP096bO R2501 002A a SOE7 A O/llE+l ADD COi'IjSTA.~T OF molE CSP09b 70 
0026 a 4tlOB Bse .. CHECK. FIELD 1'1' I DTH CSP09bBO 

SKIP 002C o· COE5 LO° ONE+l NEGATIVE OR Zt::KO-MAKt::: IT vNi:. CSPQ9690 
0020 a 0000 STO LDXK+l SAVE FIELD I'ilDTH CSP09700 

STACK 002E 0 7106 MDx 6 MOVE Qvt:R SIx ARGU,...ENTS CSP09710 
oaZF a 6943 STx DONE.l+l CREATE RtTuRN AODRESS CSPQ972:J 

RE!'v10vE AND SAvE THt: JCARD lOI\E (SP09730 SUB 0030 30 15A56~45 CALL NlOl'1E NZONE TO REMOvE SIGN CSP09740 
0032 a 0000 JCROI DC .-. ADDRESS OF JCARD CSP091S0 S1403 0033 a 0000 JLASI DC 

__ . 
ADDRESS UF JLAS T CSP09760 

0034 1 0029 oe FOuR+1 ADDRESS OF A FOUR CSP09770 

TYPER 0035 1 OOCA De 1"5IG~ ADDRESS OF OLD SlGI'\ H.,OICATOR CSP09780 
NDUMP=1644ij CSP097'JO 

UNPAC MONEY=1b448 CSP09tlOO 
0036 0 (a5E LOD BLANK LOAD hO BLANKS CSPO'J810 

WHOLE 
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ADD 
A1A3 0037 a OSSE 

A1DEC 0038 lal0 
0039 DOSE 

A3A1 D03A 00 65000000 

CARRY a03C 00 66000000 

DECAl 003E 00 (4DCDOOD 
0040 o ,DOFA 

DIV 0041 01 4CI00047 

DPACK 0043 0 9050 
0044 01 4C20ao7F 

DUNPK 0046 0 700F 

EDIT 
0047 0 904D 
0048 01 4(180051 
004A 0 COFO 

FILL 
0048 0 9Q4E 

GET aOlte 01 4C180054 
OOltE a COEC 

!COMP COloF 9049 

IOND 0050 4820 
0051 7020 

KEYBD 0052 COE8 
0053 0043 

MOVE 0054 C (OE6 

MPY 0055 a D040 

NCOMP 0056 0 6941 

NSIGN 
0057 0 6AAS 

NZONE 0058 0 eOA1 
0059 01 4C08007F 

PACK 
PRINT 

0058 00 (4000DOD 
0050 01 04BOOO3F 
D05F 0 DODD 

PUNCH 
0060 0 72FF 

PUT 0061 0 7000 
0062 01 7401005C 

P1403 
P1442 
READ 
R2501 
SKIP 
STACK 
SUB 
S1403 
TYPER 
UNPAC 
WHOLE 

LDXK 

LOX.J 

STO 

SRA 
STO 

LOX Ll 

LOX L2 

MONEY STORE IN. MUNEY AND NDUMP 
NlRSP=O 

16 CLEAR THE ACCUl'-lULATOR 
NlRSP SI:":T NlRSP EQUAL TO ZeRO 

K(\jO .... =KL.AS T 
LOAD I Rl wITH KCARD COUNT 
J,"\iOW=JL.AST 
LOAD IR2 WITH JCA~D COUNT 
K TE S T =KCARD I ""NOtl' I 

KeARD LD L *-* PICKUP KCARDIK.'tOwl 
STO LDxK+l AND SAVE IT TEMPCRAHILY 

IS KH':ST ~EGATlvE 
sse L POSl,- I SIT f\jEGAT IVE-/'>i,u-GU Tu PO~Z 

Is KTEST EQUAL TO AN EBCDIC lERO 
S ZERO YES-CHECK AGAJ,~ST EBeOlc ZERO 
sse L NExT.l IF NOT EQUAL-GO TO NEXT 
t'.lDX ZRSP I F EQUAL-GO TO lKSP 

15 KTEST EQUAL TO 16448 
PQSl S BLANK. NOT I'tEGATIvt:.-eHEC<. AGAINST £6CD 

ZRSP 

SRCE 

asc L SRCE.+- BLANK-EQUAL-GO TO SRCE 
LO LDXK+l NOT EQuAL-PICKUP KTEST 

IS KTEST EQUAL TO 23616 
5 DLRSG IS 11 A DOLLAR SIGN 
!:iSC L MNY,+- YES-Gti TO I"lNY 
LD LDXKT! NO-PICKUP KTEST 

5 
Bse 
MOX 

LD 
STO 

LO 
STO 

IS KTEST EQUAL Tu 23360 
AST (5 IT AN ASTERISK 
Z YES-SKIP NExT 1f'..1STRUCTION, 
N.EXT NO-GO TO NEXT 

",DUMP-KTESl 
LDXK+l PICKUP KTESl AND 
NDUMP STORE I T li~ NDUMP 

MONEY-I(, TES T 
LDXK+l PICKUP KTEST AI'-tD 
"laNEY STORE IT 11\ I-'lvl'tEY 

NlRSP=K/'oIOW 
STx 1 NZRSP SAVE rC.I'.Ow IN NlRSP 

SEE IF JNOW IS LESS THAN J. IF 
YESt GO TO I~EXT. IF r.o, GO TO 
JCARD. 

STx 2 EDIT GET IRl AND 
LO EDIT LOAD 115 VALUE 
SSC L I'4ExT,+ IF NOT POSITIVE-GO TO NE..(T 

K TES T=.JCARD I .J",Ow' l 
KCARD I KNOw) =K TES T 

JCARO LD 
STO 
STO 

... -* POSITIvE-PICKUP JCARDIJNOWI AND 
KCARO"'l STORE JT If'j KCAROIKNOwl 
LOXJ+1 STORE IN KTEST 

JNOW'-JNOW-l 
MDX 2 -1 DECREME.'>IT IR2 
MDX NOP 
MDX L .JCARO+1.1 t"lODIFY .JeARO ADDRESS Tu 

JNOw-l 

PAGE 

CSPC9B20 
CSP09B30 
CSP09B40 
CSP09850 
CSP09860 
(SP09870 
CSP098BO 
CSP09B90 
eSP09900 
CSP099l0 
CSP09920 
CSP09930 
CSP09940 
eSP099~O 

CSP099bO 
CSP09970 
CSP099BO 
CSP09990 
CSPlOOOO 
CSPlU-OIO 
eSPlo020 
eSPl\.J030 
CSPl0040 
CSPl0050 
CSPI0060 
CSPl0070 
CSPlOU60 
CSPlOQ90 
(SPlOlOO 
CSfllullO 
eSPlulZo 
CSPlOl30 
CSPlOl40 
CSPlOlSQ 
CSPIOl60 
eSPI0170 
CSPlOl80 
CSPlOl90 
CSPIOZOO 
CSPl0210 
CSflIOZ20 
CSPlC230 
CSPl0240 
(SPl02S0 
CSPl02bO 
C:SPI0270 
~SPl0280 
C:SPl029Q 
(SPI030Q 
eSPI0310 
CSPI0320 
CSPI0330 
CSPlO'340 
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0064 a Co 33 
C06!) 01 4C08001F 

0061 0 COO!) 
0066 01 4C100014 
006A 0 9029 
006B 01 4C:16001f' 
0060 a 1000 

006E 00 65000000 
0010 00 66000000 
0012 00 4COOOOOO 

0074 a 9020 
0015 01 4C16007F 

0077 0 COC5 
0076 C 9022 
0079 01 4C18007F 

007B a 691C 
007C 01 14FF0098 
007E a 7000 

007F 01 7401003F 

0061 7lFF 
0082 10613 

0083 30 15A56545 
0085 0 0000 
0086 a 0000 
0087 1 OOCA 
0088 1 0000 

0089 a 6AAS 
OOBA 0 eOA 7 
008B 01 4COSOOAO 
0080 30 062534CO 

ooaF 0000 
0090 0000 
0091 0000 
0092 0099 
0093 10DA 
0094 F040 
0095 4040 
0096 0000 
0091 0000 

0096 a 0000 
0099 0 5(40 
009A 0 5840 
0098 0 6840 
009C 0 6040 
0090 a 0940 
C09E 0 0001 
a09F 0 0002 

OOAO a e029 
aOAl 0 90FD 
00A2 01 4C180067 

00A4 00 C4000000 
00A6 0 90F5 
DOA7 01 4C180084 
OOA9 0 BOF2 
OOAA 0 90F2 
OOAe 01 It(2000e1 
OOAD 01 140100A5 

DOAF 0 COES 
0080 01 048000A5 
00A2 01 14FFOOA5 

0084 a COEO 
00R5 01 D48000A5 

0087 a coeD 
00B8 01 4C060061::': 
OOBA 01 84800090 
OOBC a 90E 1 
OOf!D a DOE7 

OOBE 30 062534CO 
OOCO 0 0000 
OOCI 0 0000 
00C2 1 aOA5 
00C3 1 0091 

00C4 0 CO Fa 
OOCS 90DF 
OOC6 6007 
00C1 0002 
00C6 0 coco 
00C9 00 0400000:) 
OOCA 
OOCS 0 70A2 
ooee 

IS NZRSP pas IT I VE 
LD NZRSP PICKUP NlRSP AND 
esc L NEXT,+ IF hOT POSITIVE-GO TO NEXT 

LD 
a5e 
5 

IS KTEST NEGATivE 
LDXJ+l POSITIVE-PICKUP KTEST 

L OVER.- IF NOT NEGATIvE-GO TO OVE~ 
ZERO NEG AT I IIt-CHt:.Cl<. AGAINST lERO 
NEXT ,+- EQUAl.-GO TO NEXT BSC L 

~DX 

SAvE 1 LOX 
SAVE2 LOX 
DONEl esc . 
OVER S 

B5C 

La 

BSC 

SETAG STX 
MaX 
MaX 

NEXT 

JeRD2 
...ILAS2 

MDX 

MDX 
MDX 

CAL.L 
DC 
OC 
DC 
DC 

5TX 
LD 

SETAe:. NOT EQUAL.-GO TO SETAG 
Ext T •••••••••••••••••••••••••••• 

L1 RESTORE IRI 
L2 *-* RESTORE IR2 
L *"'* RETURN TO CALLING PROGRAM. 

IS KTEST EQUAL TO BL.AI'.K 
BL.ANK CHEn; KTEST AGAINST BLANK 

l. NEXT,+- IF EQVAL-e;O TO ""ExT 
IS KT~ST ECUAL. TO COMMA 

LOXJ+l NoT EQUAL-CHECK KTEST 
COMMA AGA 1 /'is T A CO~MA 

L I\iEXT .+- EOuAL-GO TO NExT 
NZRSP-KNOw-l 

1 NlRSP NOT EOUAl.-SET NZRSP EaUAL. TO 
L NZRSP.-1 KCARD COUNT MINUS ONE 

NO-OP 
SEE IF KflOW IS L.ESS THAN K. IF 
VESt puT JCARD ZOI'.E BACK. IF ~o 
GO BACI<. FOR MORE. 

l. KCARO+ 1.1 MOO J FY KCARD ADDRESS TO 
KNOW-l 

1 -1 OECREMEI\iT JRl 
KCARD GO BACK FOR MORE 

PUT JCARD lONE BACI(. 
NZONE RESTORE JCARO lONE 
*-* ADORESS OF JCARD 
*-.. ADDRESS OF Jl.AST 
NSIGN ADDRESS OF NEw SIGN INDICATOR 
EDI T DUMMY 

SEE IF JNOW IS LESS THAN J. J F 
VESt GO TO OK. IF NO, FILL wITH 
ASTERISK.S ANO ExiT 

JCRDl GET THE CONTENTS OF 
JCROI IRZ AND CHECK.. 

BSC L OK,+ IF NOT POSITIVE-GO TO 01<. 

<eRDI 
<I 
"LAS1 

ZERO 
BLANK 
MONEY 
NDUMP 

CALL 

DC 
DC 
DC 
DC 
Mex 
DC 
DC 
DC 
DC 

NZRSP DC 
A5T DC 
DLRSG DC 
COMMA DC 
MINUS DC 
R DC 
ONE2 DC 
Tw02 DC 

F ILL pas I T I vE-ERROR-JCARD TOO LONe; 
FILL KCARD wITti ASTERISKS 
ADDRESS OF KCARD 
ADDRESS OF K 
ADDRESS OF KLAST 

AST ADDRESS OF FILL CHARACTER 
SAVEl GO TO ExIT 

E IF040 CONSTANT OF EBCDIC ZERO 
14040 CONSTANT OF EBCDIC BLANK 
*-* FILL FOR FLOATING $ 
*-* FIL.L FOR Af'.jY SUPPRESSION 

.... * HOw FAR TO lERO SUPPRESS 
}Se40 CONSTANT OF A5TI:;RISK 
15640 CONSTANT OF DOLL.AR SIGN 
16840 CONSTANT OF COMMA 
16040 CONSTANT OF MINUS SIGN 
10940 CONSTANT OF LETTER R 
1 CONSTANT OF O,,",E 
2 CONST ANT OF TwO 

IS NS I GN EQUAL TO TwO 
0< L.O NSIGN PICI<.VP THE ORIGINAL lONE 

KCRD3 

L02 . 
NEG 

S TW02 INDICATOR At-I.O CHECK. AGAINST TwO 
BSC L NEG .+- EQUAL-GO TO NEG 

LD 
5 

K TEST-r<;CARD I KL.AS T I 
L *-* NOT EQuAl.-PICKUP KCARDIKL.ASTI 

:>'lINUS AND CHECK.. AGAINST MINUS SIGN 
l.D2.+- 1 F EOUAL.-GO TO LD2 BSC L 

A 
5 
65C 
MDX 

MINUS NOT EOUAL.-GET K. TEST AND CHECK 
R AGAINST l.ETTI::;R R 
NEG.Z IF NOT EOuAl-GO To NEG 
KCRD3+ 1,1 ECUAL .. GE T ADlJRESS OF 

KCARDtKl.AST-ll 
KCARD (KLAST-l) -16448 

LO BLANK. PICKUP A BLANI<. 
STO 1 KCRD'+l STORE AT KCARDIKlAST-l) 
MDx l KCRD3+1,-1 GET ADDR OF KCAH.DIKLASTI 

LD 
STO 

LD 
liSC 
A 
S 
5TO 

lC.eARD (KLAST) -16446 
BLANK P JCKUP A BLANK 
I(.CRD3+~ STORE AT K.CARDIKLASTI 

15 NZRSP GREATER THAN ZERO 
NlRSP GET NlRSP AND 
SAvEl.+ IF NOT PUSITlVE"EXIT 
K1 POSITIVE.-CALCULATE. SUBSCRIPT OF 
ONE2 l.AST POSITION TO BE ZERO 
KCRD3+1 SUPPRESSED-END 'OF FILL. AREA 

ZERO SUPPRESS 
CALL 

KCRD2 DC 
"2 DC 

DC 
DC 

FIl.L FILl. ROUTI~E TO ZERO SUPPRES5 
*-. ADDRESS OF KCAHD 
... * ADDRESS OF K 
KCRD3+ 1 ADDRESS OF END OF FILL AREA 
NDUMP ADDRESS OF FILL CHARACTER 

LD 
5 
A 
STO 
LD 

KCARD I NlRSP I-MONEY 
KCRD2 GET KCARD ADORESS 
KCR03+1 SUBTRACT l.AST FILL vALUE 
ONE2 ADD CONSTANT of ONE 
5TOK+1 CREA it KCMW I NZHSP I ADDkESS 
M~NEY PICI(.UP MONEv VAl.UI:: 

STOK STO L *-* STORE FOR SUPPRESSION 
NSIGfI. fQU 

·'Io\OX 
END 

STOI(.+1 TO SAVE CORE:: STORAGE 
SAvEl GO TO E-<IT 

NO ERRORS J fie ABOvE ASSEMBL. Y. 
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PAGE 

CSPl0350 
CSPlU3bO 
CSP10310 
CSPl03BO 
CSPl0390 
CSPllJltOO 
CSP10410 
CSPIOlt20 
CSP10430 
CSP104ltU 
CSPI0450 
CSPl04bO 
CSPI0470 
CSPlOlttlo 
CSP10490 
CSP1oJ500 
eSP105l0 
CSP1(J520 
CSPl053u 
CS.P10540 
C5PIOSSO 
CSPI05bO 
CSP1057u 
CSPlOS80 
CSPI0590 
CSPl0600 
CSPI0610 
CSPI0620 
CSPI0630 
CSPI061t0 
CSP106S0 
CSPl0660 
CSPI0670 
CSP1068Q 
CSPIU690 
CSPIOleo 
CSP1u71U 
CSPI0120 
CSPI0730 
CSPI0140 
CSPl01S0 
CSP10160 
CSPl0170 
CSP1e1BO 
CSPI0190 
CSPlU600 
CSPl0810 
CSPI0820 
CSP10630 
CSPl0840 
CSPI06S0 
CSPl0860 
C5PI0670 
CSPl0880 

PAGE 4 

CSP10890 
CSPl0900 
CSPl0910 
CSPI0920 
C5PI0930 
CSPI0940 
CSPI09S0 
CSPI0960 
C5PI0970 
CSPl0980 
CSPl0990 
CSPllOOO 
CSPllO 10 
CSPl1020 
CSPll030 
CSPl1040 
C5PIlOSO 
CSPlI060 
CSPlI010 
CSPlIoao 
CSPll090 
CSPll100 
CSPllllO 
CSPI1120 
CSPll130 
C5PIl140 
CSPl1l!:lo 
CSP11160 
CSPlll10 
CSPll180 
CSPlll90 
CSP1l200 
CSP1l21C 
CSP1l220 
CSP1l230 
CSP1l24Q 
CSP11250 
CSP1l260 
CSP1l270 
CSP1l2ao 
CSPl1290 
CSP1l300 
CSIJ1l310 
CSP11320 
CSP11330 
CSP1l340 
CSP113SQ 
CSP1l360 
CSP1I370 
CSP113ao 
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ADD 
A1A3 

A1DEC 
A3A1 

CARRY 
DECAl 

DN 
DPACK 
DUNPK 

EDIT 
FILL 
GET 

ICOMP 
IOND 

KEYBD 
MOVE 

MPY 
NCOMP 

NSIGN 
NZONE 

PACK 
PRINT 

PUNCH 
PUT 

P1403 
P1442 
READ 
R2501 

SKIP 
STACK 

SUB 
S1403 

TYPER 
UNPAC 
WHOLE 



ADD 
AlA3 
AIDEC 
A3Al 
CARRY 
DECAl 
DIV 
DPACK 
DUNPK 
EDIT 
FILL 
GET 
ICOMP 
IOND 
KEYBD 
MOVE 
MPY 
NCOMP 
NSIGN 
NZONE 
PACK 
PRINT 
PUNCH 
PUT 
P1403 
P1442 
READ 
R2501 
SKIP 
STACK 
SUB 
S1403 
TYPER 
UNPAC 
WHOLE 

II oUP 

·STORE WS UA EOIT 

3361 0000 

/1 ASM 
... FILL SUBROUTINE FOR 1130 (OMMER( IAL SUBROUT I filE PACKAGE 1101 
• NAME FILL liD) 
... LIST 
0000 062'34(0 ENT FILL FILL SUBROUTINE ENTRY POINT 

CALL FILL(JCARO,J,JLAST,NCHI 
THE WORDS JeARD"J) THROUGH 
JCARO(JLAST) ARE FILLED WITH THE 
CHARACTER AT LOCATION NCH. 

0000 0 ooco FILL D( ARGUMENT ADDRESS COMES IN HERE 
0001 0 6919 STX 1 SAvEl+l SAVE IR1 
0002 01 65800000 LOX Il FILL PuT ARGUMENT ADDRESS IN tRl 
0004 0 (100 LD 1 0 GET ..ICARD ADDRESS 
0005 00 95800002 5 Il 2 SUBTRACT VALUE OF JLAST 
0001 0 DQOF STO STO+1 CREATE ADDRESS OF JCARDIJLAsn 
0008 00 (5800002 LD Il 2 GET VALUE -OF JLAST 
OOOA 00 95800001 ONE 5 Il 1 SUBTRACT VALUE OF J 
oooe 0 80FE A ONE+1 ADO CONSTANT OF ONE 
0000 0 4808 es( + CHECK FJELD wIDTH 
CODE 0 (OF( LD ONE+l NEGATIVE OR ZERO ~ MAKE IT ONE 
OOOF 0 0005 STO LDx+l OK - STORE FJELD WrOTH IN LOX 
aOlO 00 C5800003 LD Il 3 GET FILl.. CHARACTER - NtH 
00.12 0 7104 MDX I 4 MOVE OVER FOUR ARGuMENTS 
0.0.13 0 6909 STX 1 DONE1+1 CREATE RETURN ACDRESS 

JNOW-J 
00.14 00 65000000 LOX LOX L1 LOAD IRI WJTH FJELD wrOTH 

JCARO I JNOW J -NCH 
0016 DO. 05000000 STO STO Ll STORE FILL CHAR AT JCARO(JNOW) 

SEE IF JNOW IS LESS THAN JLAsr. 
IF YES. JNOWaJNOW+l AND GO BACK 
FOR MORE. JF NO. EXIT. 

0018 7lFF MDX 1 -1 DE(REMENT FIELD WIDTH 
0019 70F( MOX STO NOT DCNE - Go. BA(K FOR MORE 

EXIT ••••••••• 
OOlA 00 65000000 SAVEl Lo.x L1 .-. DONE - RESTORE IR1 
00 Ie 00 4COOOOOO DCNE1 BS( L .-. RETURN TO CALLING PROGRAM 
DOlE END 

NO ERRORS IN ABOVE ASSEMBLY. 

II OUP 

'sTORE W5 UA FILL 

336E 0003 
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eSPIl390 

CSPllltOO 

CSP11410 
(SP11420 
CSP11430 
CSPl1440 
(SP114~0 

(SP11460 
(SP1l470 
CSPl1480 
CSP1l490 
(SP11500 
(SP11~10 

eSP11520 
CSPll,30 
eSP11~40 
(SP115S0 
(SP11560 
(SPl1570 
CS.P1l580 
(SP11590. 
CS.P1l600 
(SP11610 
tSP1l620 
(SP11630 
CSP1161t0 
(5P116~0 
CSP1l660 
(5P11670 
(SP1168C 
CSP11690 
(SP117OO 
(SP11710 
(5P11720 
(5P1173C 
CSP1l11t0 
(SP11 750 
CSP1l160 
(SPU 770. 

(SP11780 

CSP11 790 



II ASM 
** GO SU~HOUTII~t:. FOH. 1130 CU,'lM!:.t>(CIAI. SUcrWUTI""t: tJACKAGt:. 
... ~AME GET 

'lUI 
IILlI 

* I.IST 
OUOO 

OOOU 0 
0001 0 
0002 01 
0004 a 
0005 a 
0006 0 
0007 00 
0009 0 
OOOA. a 
aoos :;) 
aooe OU 
OOOE 0 
OOOF OJ 
0011 0 
0012 0 
OOll 
0014 
0015 0 
0016 0 

1,)7163000 

IJOuO 
694R 
65600000 
Cl00 
0013 
OOlC 
95800002 
0016 
C103 
0033 
C5600002 
DOFl 
95800UOl 
BOFE 
480B 
COFC 
DOOE 
1104 
6938 

0011 10 15A5b545 
0019 0 0000 
OOlA 1 0000 
0018 1 U050 
OOlC 1 0019 
00 lD a 10AO 
001E 0 DIHE 
001F 0 031D 

0020 20 058A1580 
0021 1 005A 

0022 00 65000000 

0024 1,'10 C500UUO\J 
-0026 01 4C28002C 
002e 0 9028 
0029 01 4C200053 
00Z6 0 C02b 
002C 0 9025 
OOZP 01 4CZBOOB 

002F 0 1808 
0030 20 06406063 
0031 20 O~8A3580 
0032 1 0051 
0033 20 054C4000 
0034 1 005A 
0035 20 05511AOO 
0036 1 0050 
0031 20 15599500 
0038 20 U5044100 
0039 1 0057 
C03A 20 058A3580 
0038 1 005A 

003C a llFF 
0030 0 10Eb 

003E 20 05511AOO 
COlF 0 0000 
0040 20 15599500 

0041 30 15A56545 
0043 a 0000 
0044 1 0000 
0045 1 0019 
0046 1 0043 

0041 0 COOl 
0048 0 90BF 
0049 01 4C20004C 

0041:3 20 22559000 

00 6S00000\J 
00 4COOOOOO 
o 0004 

004C 
004E 
0050 
OOSI 
0052 
0053 
0054 
0055 
0056 
0057 
005A 
0050 84 
0060 

a 4040 
F040 
lOAO 
DB7E 
031D 
10F5 
0003 
0003 
50000000 

GET 

T"O 

ONE 

ENT 

PC 
5TX 
LOX 
LD 
STO 
5Tc 
5 
STO 
LD 
STU 
LD 
5TO 
5 
A 
BSC 
LD 
STO 
MPX 
STx 

CALL 
JCRD1 DC 

PC 
DC 
DC 
SeT 
STO 
STO 

Ci'H 

LI~F 
DC 

LOX 

JCRe2 LD 
"SC 
S 

~H C,E T SucHi.OIJT JI'tt. ENTiH i-'(JI,~T 

"'Eft JCARD ,J ,JLAS T '~HI F T I 
Trlc. .... Oi1.0S JCAfWI J I TMK(JoJ~r1 
JCAR.IHJLA5T 1 ARE CUNvt.RTt;.u T .... A 
H.I:::AL NUMtiER AND ,"lUI..TIPLIEO dY 
~rlIFT TO ~LACE THE Dc:.CIMAI. PIJlr.T 
AHGuMENT AOLlHi::SS CUMI:.~ 11'~ ~t::KE 

1 FIN+l ~AVC: liH 
11 GET PUT Ar<Gui'tENT AOORI::.~S 111 IKl 

1 u C:.tiT JCA"D ADDRESS 
JeKOl STUr(E FUr( NlUI'tE AT JeR-:>l 
JC,,03 STUKE fUI'i. ,'IZut'tE. AT JCl<Cl,H 

11 i ~uBTriACT JL.AST VALvE 
JCK02+1 CKEAT£ JCAIWIJLAST I ALHJl<Ct:,::'S 

1 J uET SHIFT ADDHtSS AND 
SHIFT STOKE FUn 1-IULTIPL.Y Tw PLACt. 

11 2 Gt:T JLA~T vALuE ANI,) 
GE. T SAvE FOR NZONE 

11 1 ;iuIHRACT J VALUE 
UNE+l AUD CUI"STANT OF UI~E:: 
+ CHECK FIEI.O wIDTH 
ONt.+l ~EGATIVt:. Of< lEKU-MA"t. IT u .... 1:. 
crH+1 uK-SAvE Flt::I.D wiDTH AT CVUI"T 
4 MuvE OVf'.r< FUUH AI{GUi'1Ei .. TS 
OUI'II£1+1 Cl'i.EATt: Rt.TUHI'i. AuOHI::.5S 

MAt<E THE FIELD POSITIVI;; ANO 
.::.AvE THE URIGINAL SIGlt 

IliLUI~E I'4lU.'1t. TO CLEAR Oti.IGII'lAI. SI~." 

*-* AUDRt:SS OF JCAND 
GET ADDRt:SS OF JLAST 
FOoJrt AJJORt:SS OF CQNSTA,,,T ",F FuoJR 
JCR01 AOOH.ESS OF OLD SI~N INDICA-TuR 
32 CLEAR ACCUMULATOR AI'4U EATEI,;~luJ" 
126 CLEAR MAi'tT ISSA OF FAC 
12, CI.i:AR CHARACTt::H.ISTlC uF FAC 

Lt:T ~f:.T A~O ANS Bt. t;;,CJUIVALt.IH 
ESTu ~TORE THE CUNTENTS UF FAC 
ANS AT GET 

Jf>It~W"J 

L1 *-* LuAO JRl wJTH THE FIELU wIDTH 
JTEST-JCARO(JNOw I 

1.1 *-* PICl<.uP JCAHO(JNOWI 
L l"IAY6E,+Z IS JTEST NI:::GATlvt:.-Yt.s-ro1AYrdl::: 

tiLANI<. 1'10 - Is JTEST I:.OUAL TO AN 
ERR.l t::SCOlC I:iLA"'K - NU - ~O Tv Er-tR 
"EIi.O YI:.S - REPLACt: rdl.ANr.. wiTH Z!;KIJ 

SSC L 
LO 

MAYBE S 
"SC 

SRA 
LI"F 
LIBF 
DC 
LIBF 
OC 
1.1BF 
PC 
LIBF 
LIBF 
DC 
LIBF 
DC 

MOX 
MDX 

LIBF 
SHJFT DC 

LISF 

CALL 
JCI{Ol DC 

OC 
DC 
DC 

LD 
5 

ZERO IS JTI:.ST LESS THAN AN EBCDIC 
L ERR.+l lErtO - YES - GU TO t::RH 

JTEST+4032 IN ACCUMULATOH. 
uI;;T-1U*GET+ (JTEST+403" 1/256 

5HIFT 8 IS SAME AS DIVIDE !::\Y 256 
tl NO - SHIFT 4 BIT OIGIT TO LUW 
FLOAT ORDER. OF ACC A"'D MAKE HEAL 
ESTO ~TORE REAL DIGIT 
TEMP IN TEMPORARY STORAGE 
ELO LOAO FAC wITH 
ANS GET 
EMPY MUL Tl PL '( GE T 
ET~N BT TEN 
NORM NORMAL IlE THE PROOUCT 
t:AOO ADD TEMPORARY STORAGE 
TEMP TO FAC 
ES TO STORE RESUL T 
ANS 11'11 GET 

~EE IF JNO.., IS LESS THAN JLA5T. 
If YE5. JNOw-JNOW+l Ai'tO GO ~ACK 
FOR MORE.. IF NO, PLACE DECIMAL 
POINT.. 

1 -1 vECREMENT FIELD wIDTH 
JCR02 NOT oONE-GI:T IIIEXT OIGI T 

"ETIISHIFT*GET 
EMPY PONE-MULTlPI.Y 8Y SHIFT TU PI.ACE 
*-* AI,)OR~SS OF 5HIFT---DECIMAL. ~VlNT 
NORM NORMALIZE THE RESUI. T 

REPLACE SIGh OF JCARD 
NlUNE KESTORE ORIGINAL JCARO SHil'; 
*-* AODRESS OF JCARU 
Gf'.T ADDRESS OF JLAST 
.JCrlOl AODrU::SS OF ORIG. SIG~ li'tiDICATOR 
JCRD3 OUM,'H 

IF INDICATOR EQUALS ,2. 
GET--GET .. OTHERwISl::':t £)1.11 ...... 

JCHD1 LOAD OLD SIGN AND SEt. IF 1 T 
T\oIO+l VIAS NEGAT IvE 

esc L fJl'II,Z IF YE~.IiEVEH.SE SJ~N-r.O-E.(IT 
GET--GET 

FIN 
OONEl 
FOUR 
ElLA"''' 
lJ;Ru 
ERR 

TEMP 
AilS 
ETt:N 

LIBF 

LOX L1 
BSC L. 
PC 
DC 
PC 
SLY 
STD 
STO 
MOX 
B55 
B5S 
XFLC 
END 

SIIIR H.EvErtSE THE SIGN OF THE Kf::SUL T 
EXIT ............................. .. 
RESTORE IRl 
I-tETUrtN To CALLI~G PROGoIiAM 

4 CONSTANT OF FUUt< 
14040 CONSTANT OF EBCDIC tiL,.Ai\1(, 
IF040 CUNSTANT OF EBCDIC lERv 
32 CI.EAR ACCUMULATOR AND EXTEI'tSIOj'l; 
126 CLEAR MAf'jT ISSA OF FAC 
125 CI.EAR CHARACTERISTIC uF FAC 
fiN -GU TO EXIT 
3 T~MPOIiAIiY STORAGE 
3 TEMPORARY STOkAGE 
10.0 CO",STAI'lT OF 10 .. 0 (TENI 

NO ERRORS IN ABovE ASSEMBI.Y .. 

CSPlloUU 
CSPllelO 
CSPllc20 
cSPJ.J.lno 
CSPllcl40 
CSPllflSO 
CSPlltl60 
CSPllt;10 
CSP.I.llltl() 
CSPllll9v 
CSPll'JUU 
CSflllIJ10 
CSPllYlO 
CSPll-,130 
CSPll'i40 
CSPll'i~O 
CSP1l960 
CSP1l970 
CSP1l9tlO 
CSPlllJ'ilO 
CSPllJOU 
CSP12U10 
CSPli.;J2.0 
CSPli.OJO 
CSP1Zu40 
CSP12050 
CS+>120bO 
CSP1l070 
CSP120dO 
CSPl.W90 
CSP 121uo 
esp 12110 
CSPlll.lO 
CSP1,,130 
CSP1,,140 
CSP1.ll!:lO 
CSP121bO 
CSP12170 
CSP121BO 
CSPll190 
CSP1.l200 
CSP1.l210 
CSPll220 
CSP 12210 
CSP122 .. 0 
CSP122~O 
CSP1,,2bO 
CSP12270 
CSP1.l260 
CSP12290 
CSPll300 
CSP12310 
C5PlllZ0 
CSP12330 

PAGt. 

CSP12340 
CSPI23S0 
CSP1Z360 
CSP1Z370 
CSP1Z3"O 
CSP1Z3'O 
CSP12400 
CSP12410 
CSP12420 
CSP124JO 
CSP1Z440 
CSP12450 
CSP12460 
CSP12~7D 
CSP12480 
CSP12~"0 
CSP12~OO 
CSP12510 
C5P12~20 
CSP1ZS30 
CSP12~40 
CSP12550 
CSP1:l5~O 
CSP12!)70 
CSP125liO 
CSP12590 
CSP1~600 

CSP12bl0 
CSP126.2.0 
CSP12630 
CSP12640 
CSP126~0 
CSP12660 
CSP12610 
CSPll660 
CSP1269Q 
CSP12100 
CSP12110 
CSP12120 
CSP127:30 
CSP12140 
CSP12750 
C5P121bO 
CSP12",;'70 
CSP12180 
CSP12190 
CSP1.lBOO 
CSP12810 
CSP12d20 
CSP12830 
CSP12S40 
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ADD 
A1A3 

A1DEC 
A3A1 

CARRY 
DECAl 

DIV 
DPACK 
DUNPK 

EDIT 
FILL 

~ 
ICOMP 

IOND 
KEYBD 

MOVE 
MPY 

NCOMP 
NSIGN 

NZONE 
PACK 

PRINT 
PUNCH 

PUT 
P1403 
P1442 
READ 
R2501 

SKIP 
STACK 

SUB 
S1403 

TYPER 
UNPAC 

WHOLE 



Form H20·0241·3 
Revised 10/11/68 
By TNL N20·1888 

ADD 1/ DUP 

A1A3 -STORE 

3371 0007 

A1DEC 
A3A1 
CARRY 
DECAl 
DN 
DPACK 1/ A5M 

WS UA 

DUNPK 
*. I COMP SUBROUT I NE 
• NAME ICOMP 
• LIST 

EDIT 0000 09006517 

FILL 
GET 

0000 0 0000 

ICOMP 0001 0 6973 
0002 01 65800000 

rOND 0004 a C100 
0005 00 95BOOO02 

KEYBD 0007 0 00406 
0008 0 DD4A 

MOVE 0009 0 BOOA 
oaCA 0 DOOF 
0008 0 C103 

MPY oooc 00 95800005 
OOOE 0 0046 

NCOMP 00 OF 0 8004 
0010 D Doll 

NSIGN 0011 DO C5 BOOO02 
0013 00 95BOOODl 

NZONE 
0015 0 80FE 
0016 0 4808 
0011 0 COFC 

PACK 0018 0 0035 

PRINT 0019 00 C4000000 

PUNCH 0J1F.! 0 D05C 
OOlC 01 4CI00021 
DOlE 0 FOOF 

PUT COIF 01 D460001A 
0011 DO C4000000 

P1403 0023 0 0055 
0024- 01 4ClOO029 

P1442 0026 0 FOD7 
0027 01 D4-800022 

READ O:J?9 0 7106 
OOZA 0 694C 

R2501 
002A DO CS80FFFE 

SKIP 0020 00 9SBOFFFF 
002F OJ 9580FFF8 

STACK 0031 00 8S80FFFC 
0033 0 BOEO 

SUB 
0034 01 4C300046 
0036 0 FOF7 
0037 0 800A 

S1403 0038 0 0008 
0039 DO 8580FFFF.: 

TYPER 
UNPAC 
WHOLE 

(S.12850 

GET C5P12860 

C5P12870 
FOR 1130 COMMERCIAL SUBROUTINE PACKAGE 1101 (5.12880 

1101 C5P12B90 
CSP12900 

ENT [COMP ICOMP SUBROUTINE ENTRY POINT C5.12910 
(COMP (JCA.RO.J.JLAST ,KCARD .J(.KLAST) (5.12920 

THE WORDS JCARO I J J THROUGH (5P12930 
JCARDIJLA5TI ARE COMPARED TO THE CSP12940 
WORDS KCARO I K I THROUGH CSP129'O 
KCARO I KLAS T I. CSP1296Q 

I COMP DC ARGUMENT ADDRESS COMES IN HERE CSPIZ910 
STX I SAVEl+l SAVE [RI CSP12980 
LOX II I COMP PUT ARGUMENT ADDRESS IN IR1 CSP12990 
LD I 0 GET JCARO ADDRESS CSP13000 
5 II 2 SUBTRACT JL.ASr VALUE (5PD010 
STO JPICl+1 STORE JCARDIJLASTI FOR JHASH (5P13020 
STO JPIC2+l STORE JCARDIJLASf) FOR ICDMP CSPll030 
A ONE+1 ADD CONSTANT OF ONE CSPIlO40 
STO SGNJ+l CREATE ADDRESS OF JCARDIJLASTI C5P13050 
LD I 3 GET K.CARD ADDRESS CSPB060 
5 II 5 SUBTRACT KLAST VALUE CSPl)070 
STO KPIC2+l STORE K.CARDIKLASTI FOR ICOMP c5P130ao 
A ONE+1 ADD CONSTANT OF ONE C5PI3090 
STO $GNK+l CREATE ADDRESS OF KCARDIKLASTI CSPlllOD 

Two LO II 2 GET VALUE OF JLAST C5P13110 
ONE S II 1 SUBTRACT VALUE OF J CSP13120 

A ONE+l ADD CONSTANT OF ONE CSPU130 
BSC + CHECK FIELD wIDTH CSPl3140 
LO ONE+1 NEGATIvE OR lI:::RO-MAKE IT ONE CSP131S0 
STO CNTCO+1 SAVE FJELD WIDTH IN CaMP CNT CSP13160 

CLEAR AND SAVE THE SIGNS ON THE CSPU170 
JCARD ANO THE KCARD FIELDS CSP13leo 

SGI\jJ LO .-. PICKUP THE SIGN OF JCARO CSP1319(} 
STO JSIGN SAVE IT CSPl3200 
esc L SGNK.,- IS IT NEG-NO-LOOK. AT KCARO C:SP132l0 
EOR HFFfF+l YES-MAK.E IT POSIT IVE AND CSP13220 
STO SGNJ+l CHANGE JCARD FIELD SIGN CSPl3.230 

SGNK. LD .-. PICKUP THE SIGN OF KCARO CSP13240 
STO "SIGN SAVE IT CSP13250 
esc L CHCKI- 15 IT NEG-NO-GO TO CHCK CSPl3260 
EOR HFFfF+l YES-MAKE IT POSITIVE ANO CSP13270 
STO I SGNK+l CHANGE THE KCARD FIELD SIGN CSP 13260 

C:HCK. MDX I 6 1>10VE OVER SIx ARGUMENTS CSP 13290 
STX I DONEI+l CREATE RETURN ADDRESS CSP13300 

K [5 COMPARED TO CSP13310 
KS T R T .. KLAS T+J-JLAS T-l CSP13320 

LD II -2 PICKUP THE VALUE OF K CSP13330 
HFFFF II -I SuBTRACT THE VALUE OF KLAST CSP13340 

II -5 SUBTRACT THE VALUE OF J CSPl3350 
A II -. ADD THE VALUE OF JLAST CSP13360 
A ONE+l ADD CONSTANT OF ONE CSPl3370 
BSC L JHASH,-Z IF POSITIvE (,0 TO JHASH CSP133BO 
EOR HFFFF+ 1 OTHERW I SE COMPLIMENT AND ADD CSPl3390 
A hlO+l ONE GIVIN:; LEADING PART K.CARO CSPl3400 
STO lIPCT+l STORE THIS COUNT AT lIPCT CSP13410 
A II -2 ADD VALUE OF K CSP13420 
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PAGE 

003B 90D8 ONE+l SUBTRACT CONSTANT OF ONE CSP13430 
a03C ~OC3 STO ICOr.'P STORE:. TEIw'!PCRARILY CSP13440 
J03D (IFD LD I -3 GET KeARD ADDRESS CSP13450 
003E 9CCl 5 lCO..,P susnACT TEMPORARY VALUE GIVING CSP1:346J 
:J03F :J006 STO KPJC1+l AODR fOR SEARCHlr-oG BEGINNING CSP1347Q 

OF KeARD CSP134S0 
I CO.'-\P--KSIGI\i CSPl:3490 

0040 0 C038 LD I<'..SIG,\,LO~,D SIGN OF KCARD CSP13saa 
0041 FOEC EOR HrFF"i+ 1 NEGATE IT CSP13S10 
0042 D080 STO ICO~P STORE IT IN !COMP CSP13S20 

I{f'.;O\~"K. CSP13530 
004) 00 6500~OOo Z IPCT Lex Ll .-. LOA;) IRI wITH BEGJNi'tING KCARD CT CSP135ItO 
0045 0.0 CSc.;OOllOC KPIC 1 LO LI .-. PICKUP KeARD' KNOW I CSP13550 

Is KeARo (KNOW 1 POSITIVE CSP13560 
0047 01 4(300060 asc L F'lt'lt-Z IF POSITIVE. GO TO F IN CSP13570 

SEE IF KNO~ IS LESS THAN KSrFo.Tt CSP135BD 
I F YES. KNO ... ",KN\';W+l AND L.OOK. AT CSP13590 
~EXT KeARD WlORD. I F NO. GO TO CSPDbDO 
JI-IASH. CSP13b1C 

0049 11FF "ex 1 -1 OTHER'lIlSE. IJECREi-iE:..:.T FIELD WIDTH CSP13b20 
a04A 10FA Yex KPICl NOT DOl\E-GO BACl( FOR t~ExT DIG I T CSP13b30 

JHA5H=U CSP13b40 
0()4A 0 1P.1O JHASH SRA 16 DONE-CLEAR ACCUMULATOR CSP13b50 
004C 0 DOB3 5TO ICOMP CLEAR lCO~P CSP13b60 

KNO\IJ"'KSTiH+l CSP13610 
KSTRT"J CSP136BO 

004D 00 65000000 GHCO Lr;x Ll LClAf) lRI WITH FIELD l"lDTH CSPl3090 
JHASH".,IHASH+JCARD' KS TRT I CSP13100 

004F OC 8500000C JPICI A Ll ADD JCARDtKSTRTI TO JrlASH CSPl:371o 
0051 0 1890 SRT 16 STORE JHASH IN ExTENSION (SPU720 

I (OMP"'JCARD (KSTRT I-K(ARD (KI'iCW I CSP13730 
0052 00 (50UO::;'00 JPIC2 LO Ll LOAD JCARDI "S TRT I CSP13740 
0054 00 9500\JOOC !('PIC2 5 LI SuBTqACT KCARD I K,'WI'9I CSP13750 
0056 0 :JDA9 STO ICQ,."1P STORE "EsuL. T CSP13760 

IS I COMP IEHO - ~c - GO TO NE~ CSP13770 
0057 01 4C200063 esc L NEO.Z IF NCT lErw, GO TO NEa. CSP131ao 
C059 0 1090 SLT I. OT'-IJ:.R ..... ISt, PUT JHASH l~ ACCU,'v1 CSP13790 

<'''IO.·j=I<,.,.Ow+l CSP13800 
SEE IF I<.STRT IS LESS THAN .JLAST. CSP13B10 
IF y::s. KSTRT=KSTRT+l A.'IID TRY CSP13820 
NEXT PAIR OF DIGITS. JF NO, CSP13B30 

C05A 7lFF ·...,ox I -I DECRE·"'1EJ'. T F I ELO wIDTH CSP13840 
005fj 70F3 'ox JPICl 'OT DONE - GO BACK CSP131:150 

IF ''10 IS JS I (iN*I<S I GI\I*.JHASH NEGAT I VE. CSP13860 
:lose 01 4(18006D sse L FI!'jf+- ~:)Q.',JE-IF JHASH IS ZERO GO FIN CSP13B70 
005E 0 C019 LD JSIGN OTHER' .... ISC - COMPuTE JSIGN CSP13860 
005F 0 Fa19 EaR KSIGN TI"1ES KSIGN CSP13890 
0060 01 4CIOOOfJD esc L FIN.- IF NOT NEGATIVE. GO TO FIN CSP13900 
0062 0 7004 MGX OVRI o THEr.,j v-' I SJ:. Gu Te OYR1 CSP13910 

IS KSI~N*JSICi''i NtGATIVE CSPU920 
0063 0 (014 ~~EQ La JS J GN (OI"PlJTt: .JSIGN CSPlJ930 
0064 0 ~O14 EaR KSIGN TIJ"IES KSIGN CSP13940 
0065 01 4CI00069 USC L OVR2,- IF NuT .... EGATIvE. GO TO OVR2 CSPlJ950 

PAGE 

ICOMP"1 CSP13960 
0067 0 (DES llVRl CD CNTCO OTHERwISE. SET ICOMP CSP13970 
0068 0 1)091 STO ICO""P TO A POSITIVE NUtJ,BER CSPU9BO 

I (OIViP=JS IGI'4* I caMP CSP13990 
0069 a COOE OVR2 LD JSIGN CSP 14000 
006A 1005 SLA 5 CSPl4.01a 
006H F094 EaR ICO~P CSP14020 
OObe 0093 STO tCOMP CSP14030 

RESTORE SIGNS ON JCARO.K(ARD F JEI..DS CSP 14040 
OObO 0 COOA F I' .LO JSIGN RESTORE THE ORIGINAL CSP14050 
0()6E 01 04BOOOIA STO SGNJ+l SIGN OF JCAR~ CSP 14060 
0070 0 cooe LO KSIGN RESTO~E THE ORIGINAL CSP 14010 
0011 01 04800022 STO SGNK+l SIGN UF KeARD CSP140ao 
0073 a coae LD ICOMP PUT ICU"IP IN THE ACCUMULATOR CSP 14090 . EXIT CSP14l00 
0074 00 65000000 SAvEl LOX Ll RESTORE lRI CSP 14110 
0076 00 4(000000 DONEI "SC L 
0016 a 0000 .,ISIGN DC 
0019 0 0000 KSIGN DC 
001A ENO 

NO E~RORS IN AHOVE ASSEMBLY. 

/I CUP 

-STORE 

]]78 0008 

ws UA ICOMP 

.-. RETuR,\I To CALLING 
S JGN OF JCAHD 
SIGN OF KCARD 

PROGRAt<1. 
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CSP14120 
CSP14130 
CSP14140 
CSP14150 

CSP14160 

CSP14170 
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ADD 
A1A3 

A1DEC 
A3Al 

CARRY 
DECAl 

DIV 
DPACK 
DUNPK 

EDIT 
FILL 
GET 

ICOMP 
IOND 

KEYBD 
MOVE 

MPY 
NCOMP 

NSIGN 
NZONE 

PACK 
PRINT 

PUNCH 
PUT 

P1403 
P1442 
READ 
R250l 

SKIP 
STACK 

SUB 
81403 

TYPER 
UNPAC 
WHOLE 



ADD 
A1A3 
A1DEC 
A3A1 
CARRY 
DECAl 
DIV 
. DPACK 
DUNPK 
EDIT 
FILL 
GET 
ICOMP 
IOND 
KEYBD 
MOVE 
MPY 
NCOMP 
NSIGN 
NZONE 
PACK 
PRINT 
PUNCH 
PUT 
P1403 
P1442 
READ 
R2501 
SKIP 
STACK 
SUB 
S1403 
TYPER 
UNPAC 
WHOLE 

II ASH 
•• IOND SUBROUTINE FOR 1130 COMMERCIAL. SUBROuTINE PACK-AGE , 101 

, 101 

CSP14180 
CSP14190 
CSP1'+ZOO 
CSP14210 
CSP1'+220 
CSP14230 
CSP14240 
CSP14250 
CSP14260 
CSP14270 
CSP14280 
CSP142iO 
CSP14JOO 

• NAME JOND 
• LIST 
0000 09595100 

0000 
0001 00 
000] a 
000_ 01 
0006 

0001 
7_000032 
70FO 
4(800000 

ENT 
.CALL ICND 
-CALL laND . 
laND BSS 
10PND MDX L 

MDX 
BACK BSC 

END 

NO ERRORS J N ABOVE ASSEMBL V • 

1/ DUP 

·STORE WS UA IOND 

3380 0002 

II ASH 

IOND SUBROUTINE NAME 
NO PARAMETERS 
ALLOWS 1/0 OPERATIONS TO END BEFORE A 
PAUSE OR STOP IS ENTERED 
1 ARGUMENT ADDRESS 
5010 ANY INTERRUPTS PE~DJNG 
lOPND YES - KEEP CHECK.ING 
IOND NO - RETURN To CALLING ?RG 

CSP14310 

CSPllt3Z0 

CSP14330 
•• MOvE SUBROuTINE FOR 11)0 COMMERCIAL SUBROUTINE PACKAGE nOI CSP14]40 
• NAME MOVE 
• LIST 
0000 14''''140 ENT · · · · 0000 0 0000 MOVE DC 
0001 a 691F Sf< 1 
0002 01 65800000 LOX 11 
0004 a ClOD LO 1 
0005 00 95800002 S 11 
0007 a 0013 Sf a 

0008 00 C5800002 LO 11 
OOQA 00 9S800001 ONE 5 11 
OOOC 0 4828 BSC 
0000 a 1810 SR' 
OOOE a DaDA STO 
OOOF a Cl03 LD 1 
0010 00 9S800004 S 11 
0012 0 9006 S 
001l 0 0009 Sf 0 

001_ 01 7_010019 MOX L 

0016 710' MOx 
0017 6908 STX · · 0018 00 65000000 LOX LOX Ll · 001A 00 C5000aOO LOI LD Ll 
OOlC 00 05000000 STO STO Ll 

OOIE 0 7lFF MDX 
OOIF 0 70FA MDX 

0020 00 65000000 SAVEl LOX Ll 
00Z2 00 .c.(000000 DONEl BSC L 
0024 END 

NO ERRORS IN ABOVE ASSEMBlV. 

II CUP 

·STORE WS UA MOVE 

3182 0003 

110) CSPh350 
CSP14360 

MOVE MOVE SUBROuTINE ENTRy POINT CSP143010 
CALL MOVE (JCARD.J ,JLAST ,KCARO.K.I CSP14t3S0 
THE wORDS JCARD I J I THROUGH CSP14390 
.JCAROIJlASTI ARE MOVED TO KCARD CSPl4t4QO 
STARTING AT KCARDIK.I. CSPll.t410 
ARGUMENT ADDRESS COMES IN HERE CSP14420 

SAVEl+l SAVE 1"1 CSP144t30 
MOVE PUT ARGUMENT ADDRESS tN lRl CSPl4t440 
0 GET JCARO ADDRESS CSPll.t450 
2 SUBTRACT JLAST VALUE CSP14460 
LOI+l PLACE AOOR OF JCARolJLASTJ IN CSP14470 

P t (KUP OF MOVE CSPl44S0 
2 GET JLAST vALUE CSP11.t490 
1 SUBTRACT J VALUE CSPll.t500 
+2 CHECK FIELD WIDTH CSPl45l0 
16 NEGATIvE - MAKE 1T ZERO CSP14S20 
LDX+l STORE F IELO WIDTH IN LOX CSPl4~BO 
3 GET K.CARD ADDRESS CSPtc.540 

- SUBTRACT K VALUE CSP14550 
LOX+l SUBTRACT FIELD WIDTH CSP14560 
STO+l PLACE ADDR OF KCARDIKL.ASTI IN CSP14570 

S TORE OF HOVE CSP145BO 
Lox+I.l ADD ONE TO F IELO WIDTH CSP14590 

MAKING IT TRUE CSP14600 
5 MOvE ovER FIVE ARGUMENTS CSP14610 
DONE}+1 CREATE RETURN ADDRESS CSP14620 

JNOW-J CSP14630 
KNOW-K+JNOW-J CSPltt6ttO 
LOAD IRl WITH FIEL.D WIDTH CSP1465D 
KCARDC KNOw I-JCARD I JNOW I CSP14660 
PICKUP JCARDIJNOWI CSPltt670 
S TORE IT IN KCAROIKNOw) CSP14680 
SEE 1F JNOW IS LESS THAN JLAST. CSP14690 
IF YES. JNOW-JNOW+l AND MOVE CSPltt 71.)0 
NEXT 'CHARACTER. IF NO, EXIT •••• CSPh1l0 

-1 DECREMENT THE F (ELO wi OTH CSP14120 
LDI NOT DONE - GET NExT wORD CSPllt730 

EXIT •••••••••••••••••••••••••••• CSP14740 
DONE - RESTORE IRl CSPllt 750 
RETURN TO CAL.LING PROGRAM CSP14160 

CSP14770 

CSPl"780 

CSPltt1'J'O 
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II AS~ 
.... MPY SUBROuTINE FOR 1130 CO~MER( J Al. SUBROUT INE PACKAGE 111)1 
.. NAME "PV 1101 
'It LIST 

cSP 140800 ADD 
cSP 148 10 

AlA3 C.s~148l0 
CSP14830 

oooe 145E8000 E.'IIT MPV MPY SUBrWUTINI:. ENTRy POINT 
CALL MPY I J(ARD ,J' JLAST ,'<'CARD.K ,KLAS T .Nt:H' 

C5P 14840 AIDEC CSP14650 
THE 'NORDs JCARDIJI THROUGH 
JCARD (JLAS T I MULTIP1.Y THE i'lORDS 

CSP14860 A3A1 CSP 148 10 
KCAfWIKI THROUGH I<CARD (r..LAST I. 
THt: Rt:.SUL T IS IN TH!:. KeARD FIELD 
EXTt:::,"4DEO TO THE LEFT. 

0000 0 0000 ~PY DC ARGU:-',ENT ADDRESS (O:>lES IN MERE 
0001 0 bA6A STX 2 SAvE21-1 SAvE IR2 
0002 0 6968 STX I SAvEHl SAvE IRI 
0003 01 6580COOC LOX II MPV PuT ARGUMENT ADDRESS IN IR1 

CSP148~O 

CARRY CSI-J 14690 
CSP 14900 

DECAl (5,",14910 
CSP14920 
CSP14930 DIV CSP 14940 

0005 (104 LD I . GET K ADDRES~ 
0006 D05E STu Kl STORE FI.)R FILL uF lERl.lES 

CSP1495Q DPACK CSP149bO 
CALCULATE <-I 

0007 01 (48U0065 LO <I GET VALUE OF K 
0009 0 900fl S ONE+1 SUtHRACT CUNSTANT OF O'E 

CSP1497Q 
DUNPK CSP14960 

CSP14990 
DOOA 0 DOFS STO ,"'1PY STORE IN , .... py 
OOOA C CIaO LO I 0 Gt:::T .JCARD AJDR£SS 
OOOC 00 95800002 S II 2 SUBTRACT .JLAST VALUE 
DaDE 0 D04E STO SRCH+1 SAllE FOR JFRST SEARCH 

EDIT CSP15000 
CSP15010 
(SP1~O.20 FILL CS?15030 

OOOF 0 D01~ STO MULTl+l SAVE FOR MULTIPLICATION 
0010 0 8004 A ONE+1 ADD CONSTMH OF ONE 
0011 0 D02F STO CK+2 CREATE ADDRt:5S OF JCARD (JLAS T l 
0012 00 C581)0002 1', ... 0 LD II 2 GET JLAST vALUE 
0014 00 95800001 mlE S II I Sus TRACT J VALUE 

CSP15040 GET CSPl~050 

CSP150bO 

ICOMP CSP15070 
CSP150BO 

0016 BOFE A ONE+1 ADD CONSTAN.T OF ONE 
0017 4808 "SC CHECK FIELD W JDTH 
OD1S eOFe LD ONE+1 NEGAT IVE OR lERO-MAKE 1 TONE 
0019 0024 STO SCHCT+l SAVE FJELD wIDTH FOR SEARCH 

CSP15090 IOND CSP15100 
CSP15110 KEYBD CSP15120 

00lA C103 LO ) GET KCARD ADDRESS 
0018 003C STO KCR01 SAVE FOR FILL 
aalC 0 :)047 STO KCRD2 SAVE FOR FILL 
0010 0 D07b STO KCRDJ SAvE FOR CARRY 
ODIE 00 958000050 S II 5 SUBTRACT JLAST VALUE 
002a 0 DOS4 STO PICK+1 SAVE FOR MULTIPLICATION 
0021 0 0059 STO PUTl+1 SAvE FOR ~ULTIPL.ICATION 
0022 0 80F2 A ONE+l ADD (ONSTM .. T OF ONE 
0023 0 0027 STO SC.NK+1 CREATE ADDHESS OF KCARDIKLASTJ 
0024 0 (105 LD I 5 GET !(;.LAS T ADDRESS 
0025 0 0070 STO KLAS2 SAVE FOR CARRy 
0026 0 D03F STO KLASl SAVE FOR FJLL 

CSP151l0 MOVE CSP15140 
CSP15150 

MPY CSP151bO 
(SP15170 
CSP1S1ao NCOMP CSP15190 
CSP15200 NSIGN CSP152!O 
CSP15220 NZONE CSP15230 
CSP1S240 

a027 00 CS 800005 LO II 5 GET '(,LAST vALUE 
0029 00 9~BOOO04 S II 4 SUB TRACT J(, VALUE PACK CSP15250 

CSP152bO 
0028 0 80E9 A ONE+l ADD CONSTA1I4T OF ONE 
002C 0 4608 "SC . CHEC~ FIELD wIDTH 
0020 0 COE7 LD ONE+1 N.EGATIVE OR ZERO-MAKE IT ONE 
002E 0 0043 STO fo1ULTC+1 SAVE FOR MULTIPLICATION 

CSP15270 PRINT CSP15260 
CSP15290 PUNCH C5P15300 

OOlF 0 7107 MDX 7 MOVE OVER SEVEN ARGUMENTS 
0030 0 693F STX DONEl+1 CREATI:: RETURN ADDRESS 

KSTRT=K-JLAST+J-1 

CSP15310 

PUT CSP1S320 
CSP15330 

0031 a eOCE LD ~PY LOAD K-1 
0032 00 85BOFFFA A II -. ADD VALUE OF J 

CSP15]4Q P1403 CSP15350 

P1442 
READ 
R250l 

SKIP 
STACK 

SUB 
S1403 

TYPER 
UNPAC 

WHOLE 
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ADD 
A1A3 

0034 00 
00)6 01 

A1DEC 0038 00 
D03A CD 

A3Al a03C 0 

CARRY 0030 00 
003F 0 

DECAl 
0040 00 

DN 0042 0 
0043 01 

DPACK 0045 0 
004b 01 

DUNPK 0046 0 
0049 0 
004A 00 

EDIT 004C 01 
0041:: 0 

FILL 004F 01 
0051 0 

GET 0052 0 
0053 0 

ICOMP OOS4 D 
0055 0 

IOND 
0056 30 

KEYBD 0058 0 
0059 1 

MOVE 005A 1 
0056 1 

MPY Dose 00 

NCOM 
DOSE 01 

NSIGN 
NZONE 0060 0 

0061 0 

PACK 
0062 30 

PRINT 0064 0 
0065 0 

PUNCH 0066 0 
0067 1 

PUT 
P1403 0068 D 

P1442 
READ 
R250l 
SKIP 
STACK 
SUB 
S1403 
TYPER 
UNPAC 
WHOLE 

9580FFFB 
4C 30003D SSC 

C580FFFE LD 
D580FFFF ."10NE STO 
70)C MDx 

65~aooau SCHer LOX 
DOFE OK STo 

(4000000 LD 
DOSE STO 
4(100049 esc 
FOF5 EOR 
D4800041 STO 
COF2 LD 
1890 OVRJ SRT 
C4000000 SGNK LD 
4C 100054 esc 
FOEC EDR 
D4600()4B STO 
1090 SLT 
FOES EOR 
7001 MDx 
1090 I<,PLUS SLT 
D04e OVRI(. STO 

062534(0 "ALL 
ooco KCROI DC 
003E DC 
0000 OC 
OOA3 D( 

(5000000 SRCH LD 
4C300071 esc 

71FF MDx 
10FA MDX 

062534CO CALL 
0000 KCR02 OC 
0000 Kl OC 
0000 KLASl DC 
DOA3 DC 

C038 FIN LD 

PAGE 

II -5 SUB TRACT VALUE OF JLA5 T CSP15360 
L SCHCT,-l IF KSTRT P05ITIV-GO TO SCHer CSP15370 

NER=KLAST CSP15380 
II -2 NOT POSITIVE-LOAD KLAST VALUE CSP15390 
II -I AND STORE AT NER CSP154QO 

SAVEL GO To EXIT CSP15410 
JFRST=J CSPU:420 

LI .-. LOAD IRI wITH JCARD FIEL.D wIDTH CSP154)O 
SCHCT+l SAVE KSTRT IN SCHCT+l CSP1544Q 

CLEAR AtW SAVE THE SIGNS ON THE CSP15450 
JeARD AND THE KCARD F I ELOS CSP1546Q 

L .-- GET JCARD (JLAS T) VALUE CSP15470 
JSIGN SAVE SIG~ IN JSIGr-.: CSP15480 

L OVRJ ,- 1 F NOT I\EGAT I VE-GO TO OVHJ CSP1549a 
~ONE+1 NEGATIVE-".,AKE SIGN POSITIVE CSP15500 

I 0"-+2 AND puT BACK IN JCARDtJLAST I CSP15510 
,~ONE+ 1 PI CKUiJ A MINUS ONE CSP15520 
16 PUT JSIGN INDICATION IN ExTENTON CSP15530 

PICKUP KCARDtIC.LASTI CSP15540 
KPLUS ,- I F NOT NEGAT I VE-GO TO I(.PLUS CSP15550 
~ONE+l NEGATIVE-MAKE POSITIvE AND CsPlS5bO 

I SGNK+ 1 PuT BACK ! N KCARD t I(.LAST I CSP15570 
16 GET JSIGN INDICATION CSiJ1S5BO 
MONE+ 1 CHANGE IT CSP1S590 
OVRI<. SKIP THE NEXT INSTRuCT 10,\1 CSP15bOO 
16 GET JSIGN INDICATION CSP1Sb10 
KSIGN SAVE SIGN FOR HESUL T CSP15620 

FILL LEFT EXTENSION OF KCARD eSP15630 
WITH ZEROES eSP15640 

FILL FILL KCARD EXTENSION WITH lEJ.WES CSP15650 --- ADDRESS DF KCARD CSPl56bO 
SCHeT",l ADDRESS OF I(.STRT eSP15670 
"PV ADDI1.ESS OF 1".-1 CSP15680 
II P ADDRESS OF ZERO CSP15690 

IS JCARD(Jl.ASTI POSITivE CSP1,700 
LI PICKUP JCAROIJFRSTI CSPl5710 
L MULTC.-Z IF pOSITIVE-GO TO MUl.TC CSP1!)120 

SEE IF JFRST IS L.ESS THAN JL.AST. CSP15730 
I F YES, JFRST-JFRST+l AND GO CSP15740 
BACK FOR MORE. IF NO. CSP157S0 
MUL. TIPLICATION IS BY ZERO. CSP157bO 

-I NOT POSITlVE-DEe~EMENT IRl CSP1577Q 
SRCH NOT DONE - GO BACK FOR MORE CSP1S7BO 

FIl.l. WITH ZERO SINCE MUL.TIPLIER (5P15790 
IS ZERO C5PI5800 

FILl. DONE-MAKE ENT I RE RESUL T ZERO (SPH810 
ADDRESS OF I(CARD C5PI5820 
ADDRESS OF K (SP1583D 
ADDRESS OF Kl.AST CSP1S840 

lIP ADDRESS OF ZERO C5PI5850 
RESTORE THE 51GJ:oi OF JCARD (SP15860 
EXiT •••••••••••••••••••• "."". CSP15810 

JSIGN PICKUP JCARQ SIGN (SP15880 
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PAGE ADD 
0069 01 D4~OOO41 STO OK+2 MW RESTORE IT CSPlS890 A1A3 
006B OJ 66000000 SAVc.2 LOX L2 RES TORE I R2 CSP159QO 

A1DEC G06D OJ 65000000 SAvEl LDx Ll RESTORE IRI CSP15910 
006F 00 4coaoccc oOIlEI sse L RETURN TO CALLING PROGRAM CSP1592a 

I(M:::j( CSP159:30 A3A1 0071 CU 66~UOCOO .'1UL re LOX L2 POSITlv~.-LaAD IR2 WITH KCAfW CNT CSP15940 
~l Q 7 3 0 69Fl STx I KI SAVE JFI~5T AT 1<1 CSP15950 CARRY MUL. l::;/(CARD( 1<..1\1) CSP15960 
0074 00 (6000000 P IC,O::; LD L2 PICKUP KCAl~DI,(,f'.',1 CSP)597a 

DECAl 0076 CI 4(080090 OSC L 11,0,+ is IT POSITIvE-NU-GO TO '''''0 CSP15980 
0018 C DDED STO KLASI YES-SAVE KCA~D (KM I CSP 15990 
0079 1810 SRA 16 CLEA~ ACCUMULATOR CSP1600a DIV <'CAr~DcKMI.U CSP)bolo 
D07A aD D6QOOJOO purl STO L2 --- SET KCAf~OtKMI.U CSP16020 DPACK KNO~>J=KM"'JF RS T-JLAS T CSP16030 
a07C 6AFS STX 2 ,"1UL T(+l GET THE VALUE CSP1b040 DUNPK 007D COFf. LD ,"1UL T(+1 OF 1(,.1" CSP16050 
007;:: tlOE6 Kl Ar\O ADD JFRS T CSP1bObU 

EDIT 007F 608B A MONE+ 1 TO IT MW. CALCULATE CSP1607D 
D08e flUFA A pUn+1 THE ADDRESS OF CSP 1bOl:l0 
OGa1 [:009 STO PUT2+1 K(A~D(Kl\ja'NI CSP1b090 FILL J,'mW=JFRST CSPlb)OO 
0082 01 658000b5 LOX II KI LOAD IRI wITH JFRST CSP1bllO GET K (A RD {KNOW I =MUL T -JCARD ( JNOW I (Sl-'lb120 

+KeARD' KNOw I CSP1b130 ICOMP 0084 00 C5t.:rJDOao "1UL T 1 LD LI PICKUP JCARDIJNOWJ C~P1b1"o 
0086 a AODF • KLAS1 r-1ULTIPLY BY Mut.T CSPlb1SO 

IOND 0087 a 1090 SL T 16 RE-ALIGt.. THE PRODUCT CSPlblbO 
C088 01 e480008B A PUT2+1 CSP16170 
U08A OJ D4UOQUOO PUT2 STO CSP1611:1o KEYBD D0ge 01 74FFOC8B MDX L PUT2+1,-1 /Io!OOIFY AODR OF KCARDIK~owl CSP16190 

SEE IF JNOw IS LESS THAN JLAST. CSP16200 MOVE I F YES t IN.O~=JjljOw+l AND GO BACK CSP16210 
FOR MORE. IF NU, CHECK K.~. CSP1b220 

MPY CUSE 7lFF ,\lDX I -I DECREi\IIENT IRl CSP1b2JO 
DoaF 70Ft. r-1DX ~uL 11 NOT DONE-Gu BACK FOR MORE eSP16240 

NCOMP SEE IF K'>1 IS LESS THAN I<LA5T. CSP16250 
I F Y~S, I(.M"K.M ... 1 AND GO BAC";' FOr< CSP162bQ 
~ORE. IF NO, RESOLVE CARNIES. CSP16270 NSIGN 0090 0 72FF "0 ,\lDX 2 -I DONE-.oECRE,"IENT lR2 CSP16280 

0091 0 10E2 ,\1DX PI CI(. N"OT DONE-GO BACK FOR I-tURE CSP1629Q NZONE RESOLVE CARRIES l~ THE PRODUCT CSP1b300 
0092 30 03(;59668 CALL CARRY DO'lE-Rf-SOLVE. CARRIES Ir-.o THE ~ES CSP16310 

PACK 0094 a iJ00~ KCRD3 DC --- ADlJRESS OF K(ARiJ CSP16320 
0095 I 003£ OC SCfi:::T+l ADDRESS OF KSTRT CSP16330 
0096 0 0000 KLAS2 OC -11--* ADDRESS OF !(LAST CSP16340 PRINT OO?7 I 0094 DC KCi-<D3 DU~-'1,~Y CSP16350 

GENERATE THE SIGN OF THE PI{OOUCT cSP1b360 PUNCH 0098 a cov9 LD KSIGN PICKUP THE SIGN J NO r CATOR CSP 163 70 
0099 01 4(100068 SSC FIN,- IF ,\lOT NEGATIVE-ALL OONE-EXIT CSP1b)BO 

PUT 0096 01 C"BOOO4C1 LD SGNK+l Nt:GATIvE-PICI(.UP KCARDIKLASTI CSP16390 
0090 0 FD9D EaR MONF+l CHANGE THE SIG,''i CSP1b400 
009E 01 Q4800Q4B STO SGNK+l ·~ESTURE KCAHDIKLAST I CSP1641a P1403 

P1442 
READ 
R2501 
SKIP 

STACK 
PAGE 

SUB 
OOAO 0 70e7 MOX FIN GO TO EX I T CSP16420 S1403 
OOAI 0000 JS[GN DC SIGN OF JC:ARD CSP16430 TYPER OOA2 oeoo KSIGN DC SIGN OF PRODUCT CSP16440 
OOA3 0000 liP DC CONS T Af\lT OF ZERO eSP164S0 

UNPAC OOA4 ENO CSPlb460 

NO ERRORS IN ABOvE ASSEMBt. Y. WHOLE 

II OUP CSP16470 

·STORE ws UA MOY CSP16480 

338S OOOA 
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/1 A:;M ADD ** NCOMP SUB~OUT JNE 

A1A3 * NAME NCOMP 
* LIST 

A1DEC 0000 15006517 

A3Al 
CARRY 
DECAl 0000 0000 

DIV 0001 6925 
0002 01 6560000.;) 
0004 0 CLOD 

DPACK COU5 00 ~5BOUOO2 
0007 0 0017 

DUNPK 0006 OU (5800002 
aQuA 00 95600001 

EDIT oooc 0 4112B 
0000 0 1810 

FILL oouE 0 DaCA 
aOOF 0 C103 
aOlu 00 95800004 

GET 0012 0 90U6 
0013 0 00':>7 

ICOMP 0014 01 141,)10019 
0016 0 7105 

IOND 0017 0 69.11 

KEYBD 0018 UO 65000UOO 
001A 00 C500000u 

MOVE OOlC 0 18,,4 
0010 :) IJQH! 

MPY OUlt:. ,;,)0 C5iJUuJUu 
002() 0 la84 

NCOMP 0021 J 90F7 
0022 01 4C200026 

NSIGN 
NZONE 0024 7lFF 

0025 '{OF4 

PACK 0026 00 650uOUOJ 

PRINT 0028 00 4eOOOO00 
002A 

FOR 1130.COMMERCIAL SUBROUTINE PACI(.AGE tiD) 
tiD) 

ENT NCOMP NCOMP SUBROUTINE ENTRY POINT 
NCOMP I JCARD,J .JLAS T ,,,"CARD ,I(, ) 
THE WORDS ..JCARDIJI THROUGH 
JCARDIJLASTI STARTING WlTH 
..JCARDIJI ARE COMPARED LOGICALLY 
TO THE FJELD STARTING AT 
K(AROCK). ALL DATA MUST 6E IN 
Al FORMAT. 

NCOMP DC .-. A~uUMENT ADDRESS COMES IN HERE 
STX 1 SAVEl+l SAvE lRl 
LOX 11 NCOMP PUT ARGUMENT ADDRESS IN lRl 
LO 1 0 GET JCARD ADDRESS 
5 11 2 SUBTRACT JL.AST VALUE 
STO LO}+l CREAlE END OF JCARD AODRESS 
LO 11 2 GET JLAST VALUE 

ONE 5 11 1 SUBTRACT J VALUE 
BSC +Z CHECK FIELD WIDTH 
SR' 1. NEGAT tVE - MAKE IT ZERO 
STO L.OX+1 SAVE FIELD WIDTH 
LO 1 3 GET KCARD AODRESS 
5 11 , SUBTRACT K VAl.UE 
5 l.Ox+l SUBTRACT FJELD wlLJTH 
STO L.02+1 CREATE END OF KCARD ADDRESS 
MDX L LOX1"1.1 MAKE F 1 ElO WIDTH TRUE 
c-tDX 1 5 MOVE OVER FIVE ARGUMENTS 
STX 1 DOME1+1 eRE.ATE RETURN AODRE50S 

JNOW" J 
KNOW"K+JNOw-J 

LOX LOX L1 .-. PUT FIELD wJI)TH IN IR1 
L02 LO L1 .-. PICKUP JCARD t JNOW I 

SRT , OIvlOE BY SIXTEEN 
STO lDx+l SAvE TEMPORARILY 

LOI LO Ll .-. PICI(.UP KCAfWtKNOWI 
SRT " DIvIDE dY SIXTEEN 
5 L.DX+l CALCUl JCARD I JNUwl-KCARD t K"~UW I 
Bse L SAVEl tL Is NCUMP ZERQ-NO-ALL DUNE 

SEE IF JNOW IS lESS THAN. JlA!;.T. 
IF 'l'E5. JNOW-JiWw+l AND GU BACI(. 
FOR MORE. IF NO, EXIT. 

MOX 1 -1 'l'ES-DE::CREME~T F J fLO wi DTn 
MDX L02 GO BACK FOR MORE 

Al.l. DONE - - EXiT ••••••••••••••• 
SAvEl LD' Ll t-l.ESTORE IRl 
DONEl sse L RETURN TO CAl.LING PROGRAM 

DID 

PilliCH NO ER~OR.S IJ\l ABovE ASSEMBLY. 

PUT 
P1403 
P1442 
READ 
R2501 
SKIP 

II OUP 

*s TORE ws UA NCOMP 

STACK 33BF 0004 

SUB 
81403 
TYPER 
UNPAC 
WHOLE 
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CSP16490 
CSP16~00 
CSP16S10 
CSP16520 
CSP")bS30 
CSP16540 
CSP)6S50 
CSP]6560 
CSP16S70 
CSP)6580 
CSP16590 
CSP1660a 
CSP 16610 
CSP16620 
CSP16630 
CSP16640 
CSP166,O 
CSP1b660 
CSP16670 
CSP166ijQ 
CSP16690 
CSP1b700 
CSPl6710 
CSP16720 
CSPl6730 
CSP16740 
CSP16150 
CSPl6760 
CSP16170 
eSP16180 
CSP16190 
CSP16800 
CSP16S10 
CSP16820 
CSP166~O 
CSP16840 
CSP16850 
CSPlb8bO 
CSP16S70 
CSP1b860 
CSP1bS90 
CSP16900 
CSP16910 
CSP16920 
CSPlb930 
CSP16940 
CSP1bY50 
CSPlb960 
CSPlb910 

CSP169BO 

CSP16990 



/I ASM CSP17000 ADD ** NSIGN SUBROUT INE FOR 1130 COMMERC I AL SUBROUTINE PACKAGE 1101 CSP17010 
• NAME NSIGN 1101 CSP17020 A1A3 - LIST CSP17C30 
0000 15889105 ENT NSIGN NSIGN SUBROUTINE ENTRY POINT CSP17040 A1DEC CALL NS IGN UCARD.J .NEWS.NOLDS I CSP17050 

THE SIGN OF THE DIGIT AT CSP17060 
A3A1 JCARD IJ I IS TESTED AND NOLDS IS CSP17070 

SET. THE SIGN IS MODIFIED AS CSP17080 
• INDICATED BY NEWS • CSP17090 CARRY 0000 0 0000 NSIGN DC .-- ARGUMENT ADDRESS COMES IN HERE CSP17100 

0001 0 691A STX 1 SAVE1+l SAVE IRI CSPI7110 DECAl 0002 01 65800000 LOX 11 NSIGN PUT ARGUMENT ADDRESS IN IRI CSPl7120 
0004 0 ClOD LD 1 0 GET JCARD ADDRESS CSPl7130 

DIV 0005 00 95800001 ONE S 11 I SUBTRACT J VALUE CSPl7140 
0007 0 80FE A ONE+l ADD CONSTANT OF ONE CSPl7150 
0008 0 0001 STO CHAR+! CREATE JCAROIJ I ADDRESS CSPl7160 DPACK JTEST-JCARD( J I CSPl7170 
0009 00 C4000000 CHAR LD --. PICKUP DIGiT CSPl7l80 DUNPK OOOB 01 4CI000IF BSC PLUS.- IS JTEST NEGATIV-NO-GO TO PLUS CSPl7l90 
0000 a 1890 SRT 16 YES-SAVE TEMPORAR IL Y CSP17200 EDIT NOLDS--l CSP17210 
OOOE O. C019 LD HFFFF PICKUP MINUS ONE CSPI7220 

FILL OOOF 00 05800003 STO 11 3 S TORE IN NOLDS CSP17230 
NEWS-JTEST IS COMPARED TO ZERO CSP17240 
NEWS I S COMPARED TO ZERO CSPI7250 GET 0011 00 C5800002 LD 11 2 PICKUP NEWS CSP17260 

0013 01 4C280019 BSC L FIN.+Z IF NEGATIVE ALL DONE CSPI7270 ICOMP JTEST--JTEST-I CSPI7280 
0015 0 1090 REV SlT 16 RESTORE JTEST CSPI7290 

IOND 0016 0 FOil EOR HFFFF CHANGE THE SIGN CSP17300 
JCARD I J I-JTEST CSP17310 

0017 01 D'o80000A STO I CHAR+l PUT NEW SIGN IN JCARDIJI CSP17320 KEYBD 0019 0 7104 FIN MOX I 4 MOVE OVER FOUR ARGUMENTS CSP!7330 
OOIA 0 6903 STX 1 DONE!+1 CREATE RETURN ADDRESS CSPI7340 MOVE • EXIT •••••••••••••••••••••••••••• CSPI7350 
001B 00 65000000 SAVEl lOX II --- RESTORE IRI CSPl7360 MPY 0010 00 4COOOOOO DON~l asc l --- RETURN TO CALL ING PROGRAM CSP17370 
001F a 1890 PLUS SRT 16 SAVE TEMPORARILY CSP17380 

NCOMP NOLOS-! CSPI7390 
0020 0 COE5 LD ONE+l PICKUP CONSTANT OF ONE CSP17400 
0021 00 05800003 STO 11 3 STORE IT IN NOLDS CSP17410 NSIGN NEWS-JTEST IS COMPARED TO 2ERO CSPl7'o20 

NEWS IS COMPARED TO ZERO CSP17430 NZONE 0023 00 C5800002 LD 11 2 PICKUP NEWS CSP17440 
0025 01 4(300019 asc L FIN.-Z IF POSITIVE - ALL DONE CSP17450 PACK 0027 0 70ED MDX REV REVERSE SIGN - GO TO REV CSP17'o60 
0028 0 FFFF HFFFF DC IFFFF CONSTANT OF MINUS ONE CSP17470 
002A END CSPl7480 PRINT 

NO ERRORS IN ABOVE ASSEMBLY. PUNCH 
PUT 

P1403 
P1442 
READ 
R2501 

1/ DUP CSPl7'o90 SKIP 
-STORE W$ UA NSIGN CSP17500 

STACK 
3393 0004 

SUB 
S1403 

TYPER 
UNPAC 
WHOLE 
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ADD 
A1A3 
A1DEC 
A3AI 
CARRY 
DECAl 
DIV 
DPACK 
DUNPK 
EDIT 
FILL 
GET 
ICOMP 
IOND 
KEYBD 
MOVE 
MPY 
NCOMP 
NSIGN 
NZONE 
PACK 
PRINT 
PUNCH 
PUT 
P1403 
P1442 
READ 
R2501 
SKIP 
STACK 
SUB 
S1403 
TYPER 
UNPAC 
WHOLE 

/I ASM 
•• IUONE SU8ROUT I liE 
• NAME NZONE 
* LIST 
0000 1~A56~45 

0000 a 0000 
0001 0 6925 
0002 01 65800000 
0004 0 Cl00 
0005 00 95800001 
0007 0 80FE 
0008 a D01A 
0009 0 DOOI 

OOOA 00 C4000000 
OOOC 0 DOFE 

OOOD 01 4Cl0003A 
OOOF a 90111 
0010 01 4C18002E 

0012 a COF8 
0013 a E019 
0014 a 180C 
00 15 a 80FO 
0016 00 D5800003 

0018 00 C5800002 
001A 0 9011 
0018 01 4000024 
001D 0 800E 

001E 00 95800003 
0020 0 100C 
0021 0 80E9 
0022 00 04000000 

0024 0 7104 
0025 0 6903 
0026 00 65000000 
0.028 00 4COOOOOO 
002A 0 6040 
002B 0 F040 
002C 0 0004 
0020 0 3000 

002E 00 C5800002 
0030 0 90FE 

0031 01 4C200036 

0033 0 COF6 
0034 01 04800023 

0036 0 COF5 
0037 00 D5800003 
0039 0 70EA 

003A 0 90EF 
003B 01 4C200049 

0030 0 COF! 
003E 00 05800003 

0040 00 C5800002 
0042 0 90E9 
0043 01 4C200024 

004~ 0 COES 
0046 01 D4800023 
0048 0 70Dtr 
0049 0 COFE 
004A 00 D5800003 
004C 0 70D7 
004E 

FOR 1130 COMMERCIAL SUBROUTINE PACKAGE 110) 
110) 

EIIT NlONE NlONE SUBROUTINE ENTRY POINT 
• CALL NlONE (JCARD.J .NEWl .NOLOl) 

THE lONE OF THE CHARACTER AT 
JCARD I J) I S TESTED AND NOLOZ IS 
SET. THE ZONE IS MODIFIED AS 

• INDICATED BY NEWl. 
NZONE DC .-. ARGUMENT ADDRESS COMES IN HERE 

STX 1 SAVE1+l SAVE IRI 
LDX 11 NlONE PUT ARGUMENT ADDRESS IN IRI 
LD 1 0 GET JCARD ADDRESS 

ONE S 11 1 SUBTRACt J VALUE 
A ONE+l ADD CONSTANT OF ONE 
STO STO+1 CREATE JCAROIJ) ADDRESS 
STO LD1+1 CREATE JCARDIJ) ADDRESS 

JTEST-JCAROIJ) 
LDI LD L .-. PICKUP THE CHARACTER 

STO LD1+l SAVE IT TEMPORARILY 
IS JTEST NEGATIVE 

BSC PLUS,- IF NOT NEGATIVE-GO TO PLUS 
5 ZERO NEGATIVE-CHECK TO SEE IF IT IS 
BSC L TWO,+- AN EBCDIC ZERO-YeS-GO TO TWO 

NOLDZ'5+ I JTEST-4096) 14096 
SHIFT 12 15 EQUIVALENT TO DIVIDE 

4 BY 4096 
• AND 3000 IS EQUIVALENT TO 

SUBTRACT 4096 AND SHIFT 
LD LD1+1 NO-RELOAD JTEST 
AND H3000 REMOVE ALL BUT BITS 2 AND 3 
SRA 12 PUT IN LOW oRDER OF ACCUMULATOR 
A ONE+l ADD CONSTANT OF ONE 
STO 11 3 STORE IN NOLDl 

IS NEWZ LESS THAN FIVE 
LD 11 PICKUP VALUE OF NEWZ 
5 FOUR AND CHECK FOR LESS THAN FIVE 
BSC FINIS,-Z NO-GO TO EXIT 
A FOUR YES - RESTORE NEWZ 

JCARD I J I-JTEST+40964 I NEWZ-NOLDl 1 
S 11 SUBTRACT NOLOZ 
SLA 12 PUT RESULT IN BITS 2 AND 3 
A LD1+l ADO ORIGINAL CHARACTER 

STO STO L 4-* STORE BACK IN JCAROIJ) 
EX 1 T •••••••••••••••••••••••••••• 

FINIS MOX 1 4 MOVE OVER FOUR ARGUMENTS 
1 DONE1+1 CREATE RETURN AOORESS STX 

SAVEl LOX 
OONEI BSC 
MINUS DC 
ZERO OC 
FOUR DC 
H3000 DC 

Ll RESTORE IRI 
L RETURN TO CALLING PROGRAM 

16040 CONSTANT OF EBCDIC MINUS SIGN 
IF040 CONSTANT OF EBCDiC ZERO 
4 CONSTANT OF FOUR 
13000 CONSTANT FOR STRIPING BITS 

IS NEWZ TWO * TWO LD 11 2 PICKUP VALUE OF NEWZ 

4 

NOT 

PLUS 

BIG 
SPEC 

5 TWO+l IS IT TWO 

Bse L NOT,Z NO - GO TO NOT 
JCARO I J) -24640 

MINUS YES - SET JCARDIJI LO 
STD 

LD 
STO 
MDX 

STO+l EQUAL TO AN EBCDIC MINUS SIGN 
NOLDZ-4 

FOUR SE T NOLDZ 
11 3 EQUAL TO FOUR 

FINIS GO TO EXIT 
IS JTEST AN EBCOIC MINUS SIGN 

5 MINUS NOT NEGATIVE - CHECK FOR EBCDIC 
B5C L SPEC,Z MINUS SIGN-NO-GO TO SPEC 

NOLDZ-2 
LD TWO+l YES-LOAD TWO AND STORE 
STO 11 3 I T IN NOLDZ 

IS NEWZ FOUR 
LD 
5 

11 

BSC L 

PICKUP VALUE OF NEWZ AND 
FOUR CHECK FOR VALUE OF FOUR 
FINIS.Z NO-GO TO FINIS 

JCARO I J 1--4032 
ZERO YES-LOAD EBCDIC ZERO AND 
STO+l STORE IT AT JCARDCJI 
FINIS GO TO EXIT 
BIG SPECIAL CHARACTER-LOAO LARGE 

LD 
STO 
MDX 
LD 
STO 
MDX 
END 

11 3 NUMBER AND STORE AT NOLOZ 
FINIS ALL DONE - GO TO EXIT 

NO ERRORS IN ABOVE ASSEMBLY. 

/I DUP 

.STORE 

un 0006 

W5 UA NZONE 
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CSP17510 
CSP17520 
CSP17530 
C5P1754D 
CSPI75~O 

CSPl7560 
CSPl7570 
CSP175BD 
CSP1759D 
CSP17600 
CSP17610 
CSP1762D 
CSP17630 
CSP17640 
CSPl7650 
CSP17660 
C5P17670 
CSP17680 
CSP17690 
CSPl7700 
CSP17710 
CSPI7720 
CSPI7730 
CSPl7740 
CSPl7750 
CSPl7760 
CSP17770 
CSPl7780 
CSPl7790 
CSP17800 
CSP17810 
CSP178Z0 
CSP17830 
CSP17840 
CSP178~0 
CSP17860 
CSP17870 
CSP17880 
CSP17890 
CSP17900 
CSP17910 
CSP179Z0 
CSP17930 
CSP17940 
CSP17950 
CSP17960 
CSP17970 
CSP17980 
CSP1799D 
CSPl8000 
CSP18010 
CSP18020 
CSP18030 
CSP18040 
CSP18050 
CSP18060 
CSPl8070 

PAGE 

CSP1BOBO 
CSP18090 
CSP18100 
CSP18110 
CSP18lZ0 
CSP1B130 
CSPl8140 
CSP18150 
CSP1B160 
CSPI8170 
CSPIBleo 
CSP18190 
CSP18200 
CSP1B210 
CSP1BZZO 
CSP18230 
CSP18Z40 
CSP18250 
CSP18260 
CSP18270 
CSP18280 
CSP18290 
CSPl8300 
CSPlUl0 
CSP1B320 
CSP18330 

CSP18340 

CSP18350 



II ASM 
** PRIMT AND SKIP SUBROUTINES FOR 1130 esp C 101 
* NAME PRINT 1101 
* ~IST 
0041 17649'63 ENT PRINT SUBROUT I NE ENT RY POINT 

* eA~~ PRINT CJeARD. J. J~AST. NERR" 
* PRINT JeARDIJI THROUGH JeARDCJ~A$TI ON THE 
* 1132 PRINTER. PUT ERROR PARAMETER IN NERR3. 

0069 224895eo ENT SKIP SUBROUTINE ENTRY POINT 
* eA~~ SKIPCNI 
* EXECUTE CONTRO~ FUNCTION SPEC IF I ED BY INTEGER N 

0000 0001 ONE DC 1 CONSTANT OF 1 
0001 2000 SPACE DC IZOOO PRINT FUNCTION WITH SPAeE 
0002 0000 JCARO DC --* JeARD J ADDRESS 
0003 0000 JLAST De --- JeARD JLAST ADDRESS 
0004 00]0 AREA BSS 61 WORD COUNT & PR INT AREA 
0041 0 0000 PRINT DC *-* ADDRESS OF 1ST ARGUMENT 
0042 20 1765S8F1 TEST LIBF PRNTl CALL BUSY TEST ROUTINE 
DOlo] 0 0000 DC 10000 BUSY TEST PARAMETER 
0044 0 70FO MOX TEST REPEAT TEST IF BUSY 
0045 0 691A STX 1 SAVE 1& 1 STORE IR1 
0046 01 65800041 ~DX 11 PRINT LOAD 1ST ARGUMENT ADDRESS 
0048 20 01647880 LlBF ARGS CAL~ ARGS ROUTINE 
0049 1 0002 De JCARD JeARD J PICKED UP 
004A 1 0003 DC JLAST JCARD JLAST PICKED UP 
004B 1 0004 oe AREA CHARACTER COUNT PICKED UP 
004C 0 0078 DC 120 MAX CHARACTER COUNT 
0040 0 COB6 ~D AREA GET CHARACTER COUNT 
004E 0 80B1 A ONE HALF ADJUST 
004F 0 1801 SRA 1 DIVIDE BY TWO 
0050 a 00B3 STO AREA STORE WORD COUNT 
0051 0 C10] LO 3 GET ERROR WORD ADDRESS 
0052 0 0012 STO ERR&l STORE IT IN ERROR ROUTINE 
005] 20 195C1002 LIBF RPACK eAL~ REVERSE PAeK ROUT INE 
0054 1 0002 De JCARD JCARD J ADDRESS 
0055 1 0003 DC J~AST JeARD JLAST ADDRESS 
0056 1 0005 DC AREA&l PACK INTO 1/0 AREA 
0057 20 176558F1 LIBF PRNTl eAL~ PRINT ROUTINE 
0058 0 2000 WRITE DC 12000 PRINT PARAMETER 
0059 1 0004 DC AREA 1/0 AREA BUFFER 
005A 1 0063 DC ERROR ERROR PARAMETER 
005B 0 eOA5 ~O SPACE LOAD PRINT WITH SPACE 
005C a DO Fe STO WRITE STORE IN PRINT PARAMETER 
0050 0 7104 MOX 1 4 INCREMENT OVER 4 ARGUMENTS 
005E 0 6903 STX 1 00NE1&1 STORE IR1 
005F 00 65000000 SAVEl LOX Ll *-* 'RE~OAD OR RESTORE IR1 
0061 00 4COOOOOO DONE1 asc L .-* RETURN TO CA~~ING PROGRAM 
0063 0 0000 ERROR DC RETURN ADDRESS GOES HERE 
0064 00 04000000 ERR STO L .-. STORE ACC IN ERROR PARAM 
0066 0 1810 SRA 16 C~EAR ACC 
0067 01 4C80006] asc ERROR RETURN TO PRNTl PROGRAM 
0069 0 0000 SKIP DC *-. ADDRESS OF ARGUMENT AOOR 
006A 01 e4800069 ~O SKIP GET ARGUMENT ADDRESS 
006C 0 0001 STO ARG&l DROP IT AND 
0060 00 C4000000 ARG LD *-* GET ARGUMENT 
006F 01 4(300074 BSC NOSUP,-l GO TO NOSUPPRESSION IF & 
0071 0 e009 LO NOSPC SET UP SPACE SUPPRESSION 

0072 0 00E5 STO WRITE CHANGE PRINT FUNCTION 
0073 0 7003 MDX DONE GO TO RETURN 
0074 0 0001 NOSUP STO eNTR~ SET UP COMMAND 
0075 ZO 176558Fl ~IBF PRNTl CA~L THE PRI'll ROUTINE 
0076 0 3000 CNTRL DC 13000 CARRIAGE COMMAND WORD 
0071 01 74010069 DONE MDX L SKIP,l ADJUST RETURN ADDRESS 
0079 01 4C800069 BSC I SKIP RETURN TO CA~L ING PROGRAM 
007B 0 2010 NOSPC DC 12010 SUPPRESS SPACE COMMAND 
007C END END OF PRINT SUBPROGRAM 

NO ERRORS IN ABOVE ASSEMBLY. 

/I OUP 

'STORE WS UA PRINT 

3390 OOO~ 
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eSP18360 
eSP18370 
eSP183BO 
eSP1B190 
eSP18400 
eSP18410 
eSP184Z0 
eSP18430 
eSP18440 
eSP18450 
CSP18460 
CSP18470 
eSP18480 
CSP18490 
CSP1B500 
eSP18510 
eSP18520 
CSP18530 
eSP18540 
eSP18SS0 
eSP18560 
eSP18570 
eSP1B580 
CSP18'90 
CSP18600 
CSP18610 
CSP18620 
CSP186]0 
CSP18640 
CSP1865D 
CSP18660 
CSP18670 
CSP18680 
CSP18690 
CSP18700 
eSP18710 
CSP1B720 
CSP187]0 
CSP18740 
CSP18750 
CSP18760 
CSP18770 
CSP18780 
CSP18790 
CSP18800 
eSP18B10 
CSP188Z0 
CSP188]0 
CSP18840 
CSP18850 
CSP18860 
CSP18870 
CSP18880 
CSP18890 
CSP18900 
CSP18910 
CSP18920 

PAGE 

CSP18930 
CSP18940 
CSPl8950 
CSPl8960 
CSPl8970 
CSP18980 
CSP18990 
CSP19000 
CSP19010 

CSP19020 

CSP190]0 

ADD 
AlA3 

AlDEC 
A3Al 

CARRY 
DECAl 

DN 
DPACK 
DUNPK 

EDIT 
FILL 
GET 

ICOMP 
IOND 

KEYBD 
MOVE 

MPY 
NCOMP 

NSIGN 
NZONE 

PACK 
PRINT 

PUNCH 
PUT 

Pl403 
Pl442 
READ 
R250l 

SKIP 
STACK 

SUB 
S1403 

TYPER 
UNPAC 

WHOLE 



ADD 1/ ASM CSP190~0 
•• PUT SUBROUTINE FOR 1130 COMMERC I AL SUBROUT INE PACKAGE <101 CSP190~0 
* NAME PUT 1101 CSP19060 

A1A3 • LIST CSPI9070 
0000 17923000 ENT PUT PUT SUBROUTINE ENTRY POINT CSPI9080 

.A1DEC • CALL PUT IJCARD.J .JLAST .VAR .ADJS T.N 1 CSP19090 
THE REAL NUMBER VAR IS HALF- CSP19100 

~3Al 
ADJUSTED WITH ADJST AND CSP191l0 
TRUNCATED. THEN DIGI TS ARE CSPI9120 

ARRY CONVERTED FROM REAL TO EBCDIC CSP19130 · AND PLACED IN THE JCARD FIELD CSPI9140 
• FROM JCARD I JLAST 1 TO JCARD I J I. CSP191~0 

ECA1 0000 0 0000 PUT DC .-. ARGUMENT ADDRESS COMES IN HERE CSPI9160 
0001 0 69H STX I FIN+l SAVE IRI CSPI9170 

QIV 0002 01 65800000 LOX II PUT PUT ARGUMENT ADDRESS IN IRI CSPI9180 
0004 a CIOO LD I 0 GET JCARD ADDRESS CSP19190 

D'iPACK 
0005 0 D04E STO JCROI SAVE FOR NZONE SUBROUTINE CSPI9200 
0006 00 95800002 S 11 2 SUBTRACT JLAST VAI.UE CSP19210 
0008 0 800E A ONE+l ADD CONSTANT OF ONE CSP19220 

DUNPK 0009 0 0030 STD PUTl+I CREATE JCARDIJLAST 1 ADDRESS CSP19230 
OOOA 0 CI03 LD 3 GET VAR ADDRESS CSPI9240 

EDIT OOOB 0 0014 STO VAR SAVE FOR PICKUP CSP19250 
OOOC 0 800A A ONE+l ADD CONSTANT OF ONE CSPI9260 

FILL 0000 0 0041 STO SIGN+l SAVE SIGN POSITION ADDRESS CSPI9270 
OOOE 0 CI04 LD 4 GET ADJST ADDRESS CSPI9280 

GET 
00 OF 0 0012 STO ADJST AND SAVE CSP19290 
DOlO 00 C5800005 LD 11 5 GET N VALUE AND CSP19300 
0012 0 0017 STO ADRN2+1 SAVE FOR TRUNCATION CSPI9310 

ICOMP 0013 00 C5800002 TWO 1.0 11 2 GET JI.AST VAI.UE AND CSPI9320 
0015 0 0024 STO JI.AST SAVE IT AT JLAST CSPI9330 

IOND 0016 00 95BOOOOI ONE S 11 I SUBTRACT J VALUE CSPI9340 
0018 0 80FE A ONE+l ADD CONSTANT OF ONE CSPI9350 

KEYiBD 0019 0 480B BSC + CHECK FIEI.D WIDTH eSPI9360 
OOlA 0 eOFe LD ONE+l NEGATIVE OR ZERO-MAKE IT ONE eSPI9370 

MOVE 
OOIB 0 DOl7 STO PUTeT+l OK-SAVE FIELD WiDTH CSPI9380 
OOIC 0 7106 MDX 6 MOVE OVER SI X ARGUMENTS CSPI9390 
0010 0 6930 STX DONEI+I CREATE RETURN ADDRESS CSP19itOO 

MPY * DIGS-WHOLE (ABS (VAR 1 +ADJST 1 CSP19410 
ODIE 30 05042880 CALI. EABS TAKE THE ABSOLUTE VALUE CSPI9420 

NCOMP 0020 0 0000 VAR DC .-. OF VAR CSPI9430 
0021 20 05044100 LIBF EADD ADD TO IT THE CSPI9440 

NSIGN 
0022 0 0000 ADJST DC .-. HALF-ADJUSTMENT VALUE eSPI91t50 
0023 30 262164C5 CALL WHOLE TRUNCATE ANY FRACT ION CSPI9460 
0025 0 F040 ZERO DC IF040 CONSTANT OF EBCDIC ZERO CSPI9470 

NZONE • IS N GREATER THAN ZERO CSP19480 
0026 0 C003 1.0 AORN2+l CHECK TO SEE IF N IS GREATER eSPI9490 

PACK 0027 01 4C080032 esc I. PUTCT.+ THAN ZERO-NO-GO TO PUTeT CSPI9500 
.JNOW-l CSPI9510 

PRINT 0029 00 65000000 ADRN2 LOX LI *-. YES-PUT VALUE OF N IN IRI CSP19520 
002B 20 OS517AOO AGAIN LlBF EMPY MULTIPLY BY CSPI9530 
002C I 005C DC PNTl ONE TENTH CSP19540 

PUNCH 0020 30 262164C5 CALL WHOLE TRUNCATE THE FR!,<CTlON CSP19550 
002F 0 0000 DC 0 DUMMY CSPI9560 

Em: SEE IF JNOW IS LESS THAN N. CSP19S70 

* I F YES. JNOW-JNDW+! AND GO BACK CSPI9580 

P1403 • FOR MORE. IF NO. START CSP19590 
CONVERTING. CSP19600 

P1442 
READ 
R2501 
SKIP 
STACK 
SUB 
S1403 
TYPER 
UNPAC 
WHOLE 
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PAGE 2 ADD 
0030 0 71FF MDX -1 DECREMENT N BY ONE CSP19610 

A1A3 0031 0 70F9 MDX AGAIN NOT DONE-GO BACK FOR MORE CSP19620 
• JNOW'J~"ST CSP19630 

A1DEC 0032 00 65000000 PUTCT ~DX ~1 .-. DONE-PUT FIE~D WIDTH IN IRI CSPI9640 
0034 20 058A3,80 BACK ~IBF ESTO STORE FAC CSP196S0 
0035 1 0062 DC DIGS IN DIGS CSP19660 A3A1 • o IGT'WHO~E I DIGS/I0.0 I CSP19670 
0036 20 05517AOO ~IBF EMPY MU~T1P~Y BY CSP196BO CARRY 0037 1 005C DC PNTl ONE TENTH AND CSP19690 
0038 30 262164C5 CA~~ WHO~E TRUNCATE ANY FRACTION CSP19TOO 

DECAl 003A 0 0000 J~AST DC .-. J~AST VA~UE CSP19710 
003B 20 05BA3580 ~IBF ESTO STORE RESU~ T IN CSP19720 
003C 1 0065 DC DIGSI DIGSI-SAME AS DIGI CSP19730 DIV • JCARD' JNOW lo256.IFIX I DIGS CSP19740 

• - 10.0*0IGTI-4032 CSP19750 DPACK " MU~T1P~Y BY 256 IS SAME AS SHIFT CSP19760 
EIGHT CSPI9770 DUNPK SUBTRACT 4032 IS SAME AS OR F040 CSP19780 

0030 20 05517AOO ~IBF EMPY MU~TIP~Y OIGT BY CSPI9790 

EDIT 003E 1 005F DC ETEN TEN AND CSPI9800 
003F 20 15599500 ~IBF NORM NORMA~IZE THE RESU~T CSPI9810 
0040 20 22559000 ~IBF SNR REVERSE THE SIGN CSPI9B20 FILL 0041 20 05044100 ~IBF EADD AND ADD IN THE CSPI9830 
0042 1 0062 DC DIGS VA~UE OF DIGS CSPI9840 GET 0043 20 091899CO ~IBF IFIX FIX THE RESU~T CSPI9B50 
0044 0 100B S~A B AND P~ACE IN BITS 4-7 CSP19B60 

ICOMP 0045 0 EBDF OR ZERO MAKE AN Al CHARACTER CSPI9870 
0046 00 04000000 PUTl STO ~ "-" AND STORE IN JCARDIJNOWI CSP19B80 
004B 20 054C4000 ~IBF E~D SET FAC EaUA~ CSP19B90 IOND 0049 I 0065 DC DIGSI TO DIGSI CSPI9900 

" SEE IF JNOW IS GREATER THAN J. CSPI99l0 KEYBD " I F YES. JNOWoJNOW-1 ANO GO BACK CSPI9920 
FOR MORE. IF NO. SET ZONE. CSP19930 MOVE 004A 01 74010047 MDX ~ PUTl+I.I CHANGE JCARD ADDRESS CSPI9940 

004C 0 71FF MDX I .,1 DECREMENT COUNT CSPI9950 

MPY 0'040 0 70E6 MDX BACK NOT DONE-GO BACK FOR MORE CSPI9960 

" IS VAR ~ESS THAN ZERO CSP19970 
004E 00 C4000000 SIGN ~D ~ .-" DONE-PICKUP ORIGINA~ SIGN CSPI9980 NCOMP 0050 Ol 4CIOO058 BSC ~ FIN.- IF NOT NEG-A~~ DONE-GO TO EXIT CSPI9990 
0052 30 15A5654S CA~~ NZONE CA~~ NZONE FOR ZONE SETTING CSP20000 NSIGN 0054 0 0000 JCRDI De "-" ADDRESS OF JCARD CSP200l0 
0055 l 003A DC J~AST ADDRESS OF' JlAST CSP20020 

NZONE 00S6 l 0014 DC TWO+l ADDRESS OF NEW ZONE INDICATOR eSP20030 
0057 I 0054 De JeRDI DUMMY CSP20040 

EXIT ........................................ CSP200S0 PACK 00S8 00 65000000 FIN ~DX ~I "-. RESTORE IRI CSP20060 
OOSA 00 4COOOOOO DONEI BSC ~ .-* RETURN TO CA~~ING PROGRAM CSP20070 PRINT 005C 70 66666666 PNTl XF~C 0.1 CONSTANT OF ONE TENTH CSP200BO 
005F 84 50000000 ETEN XF~C 10.0 CONSTANT <:IF TEN POINT ZERO CSP20090 PUNCH 0062 0003 DIGS BSS 3 TEMPORARY AREA FOR GETTING A DGT CSP20100 
0065 0003 DIGSl BSS 3 TEMPORARY AREA FOR GETTING A DGT CSP20110 
006B END CSP20120 EJIT 

NO ERRORS IN ABOVE ASSEMB~Y. P1403 
P1442 
READ 
R2501 

SKIP 
STACK 

/I DUP CSP20l30 SUB 
"STORE WS UA PUT CSP20140 S1403 
33,.,2 0007 TYPER 

UNPAC 
WHOLE 
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ADD 
A1A3 
A1DEC 
A3Al 
CARRY 
DECAl 
DlV 
DPACK 
DUNPK 
EDIT 
FILL 
GET 
ICOMP 
IOND 
KEYBD 
MOVE 
MPY 
NCOMP 
NSIGN 
NZONE 
PACK 
PRINT 
PUNCH 
PUT 
P1403 
P1442 
READ 
R250l 
SKIP 
STACK 
SUB 
S1403 
TYPER 
UNPAC 
WHOLE 

1/ ASM 
** PRINT AND SKIP SUBROUT INES FOR 1130 CS~. 140] (10) 
* NAME P140] 110) 
* LIST 
0041 17C74C]] ENT P140] SUBROUTINE ENTRY POINT 

CALL PI403 IJCARD. J, JLAST, NERR3) 
PR INT JCARD I J) THROUGH JCARD I JLASTJ ON THE 

• 1403 PRINTER. ~UT ERROR PARAMETER IN NERR3. 
0072 22C74C33 ENT SI403 SUBROUTINE ENTRY POINT 

* CALL SI4031 N) 
* EXECUTE CONTROL FUNCTION SPECIFI,ED BY INTEGER N 

0000 0 0001 ONE DC I CONSTANT OF 1 
0001 0 2000 SPACE DC 12000 ~RINT FUNCTION WITH SPACE 
0002 0 0000 JCA~D DC *-* JCARD J ADDRESS 
000] 0 0000 JLAST DC *-* JCARD JLAST ADDRESS 
0004 0030 AREA BSS 61 WORD COUNT & PRINT AREA 
0041 0 0000 PI403 DC *-* ADDRESS OF 1ST ARGUMENT 
0042 0 6926 STX I SAVEI&I STORE IRI 
0043 01 65BOO041 LOX 11 P140] LOAD 1ST ARGUMENT ADORESS 
0045 20 01647880 LIBF ARGS CALL ARGS ROUT INE 
0046 I 0002 DC JCARD JCARD J PICKED UP 
0047 1 0003 DC JLAST JCARD JLAST PICKED UP 
0048 I 0004 DC AREA CHARACTER COUNT PICKED UP 
0049 0 0078 DC 120 MAX CHARACTER COUNT 
004A 0 COB9 LD AREA GET CHARACTER COUNT 
004B 0 80B4 A ONE HALF ADJUST 
004C 0 1801 SRA I DIVIDE BY TWO 
0040 0 00B6 STO AREA STORE WORD COUNT 
004E 0 IDOl SLA I DOUBLE IT • CHARACTER 
004F 0 DOD A STO CNT COUNT AND STORE COUNT 
0050 0 CIO] LD ] GET ERROR WORD ADDRESS 
0051 0 DOIC STO ERR&I S TOR E IT I N ERROR ROUT I NE 
0052 20 195CIOD2 L1BF RPACK CALL REVERSE PACK ROUTINE 
005] 1 0002 DC JCARD JCARD J ADDRESS 
005. I 0003 DC JLAST JCARO JLAST ADDRESS 
0055 1 0005 DC AREA&I PACK INTO 110 AREA 
0056 20 29257006 LIBF ZIPCO CALL CONVERSION ROUT INE 
0057 0 0000 DC 10000 FROM EBCD I C TO 140] CODES 
0058 1 0005 DC AREA+I FROM 110 AREA 
0059 I 0005 DC AREA+I TO 110 AREA 
005A 0 0000 CNT DC *-* CHARACTER COUNT 
005e ]0 OS0978F] CALL EBPT] CONVERSION TABLE FOR ZIPCO 
0050 20 176558F3 TEST LIBF PRNT3 CALL BUSY TEST ROUTINE 
005E 0 0000 DC 10000 BUSY TEST PARAMETER 
005F 0 70FO MOX TEST REPEAT TEST IF BUSY 
0060 20 176558F3 L1BF PRNT] CALL PRINT ROUTINE 
0061 0 2000 WRITE DC 12000 PR INT PARAMETER 
0062 1 0004 DC AREA 110 AREA BUFFER 
0063 1 006C DC ERROR ERROR PARAMET ER 
0064 0 C09C LD SPACE LOAD PRINT WITH SPACE 
0065 0 OOFe STO WRITE STORE IN PRINT PARAMETER 
0066 0 7104 MDX I 4 INCREMENT OVER 4 ARGUMENTS 
0067 0 6903 STX 1 DONEI&I STORE IRI 
0068 00 65000000 SAVEl LOX Ll *-* RELOAD OR RESTORE IRI 
006A 00 4COOOOOO DONEI BSC L *-* RETURN TO CALLING PROGRAM 
006C 0 0000 ERROR DC *-* RETURN AODRESS GOES HERE 
0060 00 04000000 ERR STO L STORE ACC IN ERROR PARAM 

006F 0 IBID SRA 16 CLEAR ACC 
0070 01 4C80006C esc ERROR RETURN TO PRNT] PROGRAM 
0072 a 0000 S140] DC *-* ADDRESS OF ARGUMENT ADDR 
0073 01 C4800072 LD I S140] GET ARGUMENT ADDRESS 
0075 0 0001 STO ARG&I DROP IT AND 
0076 00 C4000000 ARG LD L *-. GET ARGUMENT 
0078 01 4000070 BSC L NOSUP,-Z GO TO NOSUPPRESSION IF & 
CJ.07A 0 C009 LD NOSPC SET UP SPACE SUPPRESSION 
0078 0 DOES STO WRITE CHANGE PRINT FUNCTION 
007C 0 700] MDX DONE GO TO RETURN 
0070 0 0001 NOSUP STO CNTRL SET UP COMMAND 
007E 20 176558F] L1BF PRNT] CALL THE PRNT] ROUTI HE 
007F a 3000 CNTRL DC 13000 CARRIAGE COMMAND WORD 
0080 01 74010072 DONE MDX 51403,1 ADJUST RETURN ADDRESS 
0082 01 4C800072 BSC SI403 RETURN TO CALLING PROGRAM 
0084 0 2010 NOSPC DC 12010 SUPPRESS SPACE COMMAND 
0086 END END OF P140] SUBPROGRAM 

NO ERRORS IN ABOVE ASSEMB\. y, 

II DUP 

*STORE WS VA PI403 

33A9 0006 
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CS~20150 
CSP20160 
CS~20170 
CSP20180 
CSP20190 
CSP20200 
CSP20210 
CSP20220 
CSP20230 
CSP20240 
CSP20250 
CSP20260 
CSP20270 
CSP20280 
CSP20290 
CSP20300 
CSP20310 
CSP20320 
CSP20]]0 
CSP20340 
CSP20]50 
CSP20360 
CSP20370 
CSP20380 
CSP20390 
CSP20400 
CSP20410 
CSP20420 
CSP20430 
CSP20440 
CSP20450 
CSP20460 
CSP20470 
CSP20480 
CSP20490 
CSP20500 
CSP20SI0 
CSP20520 
CSP205]0 
CSP20540 
CSP20550 
CSP20560 
CSP20570 
CSP20580 
CSP20590 
CSP20600 
CSP20610 
CSP20620 
CSP20630 
CSP20640 
CSP20650 
CSP20660 
CSP20670 
CSP20680 
CSP20690 
CSP20700 
CSP20710 

PAGE 

CSP20720 
CSP20730 
CSP20740 
CSP20750 
CSP20760 
CSP20770 
CSP20780 
CSP20790 
CSP20800 
CSP20810 
CSP20820 
CSP20830 
CSP20840 
CSP20850 
CSP20860 
CSP20870 
CSP20880 

CSP20890 

CSP20900 



/I "SM CSP20910 ADD *. PUIICH SU8ROUT I liE FOR 1130 CSP, 1""2-5 110) CSP20920 * NAME P1442 110) CSP20UO A1A3 * LIST CSP20940 
0053 17C74D32 EIIT P1442 SUBROUTINE ENTRY POINT CSP20950 A1DEC • CALL P1442 IJCARD, J, JLAST, NERR2) CSP20960 * PUNCH JCARD I J) THROUGH JCARD I JLAS T ) INTO THE CSP20970 

A3A1 • BEGINNING OF A CARD. PUT ERROR PARAMETER INTO CSP2098D 
* HERR2. CSP20990 

0000 0 0000 JCARD DC *-* JCARD J ADDRESS CSP21000 CARRY 0001 0051 ARE\ BSS 81 1/0 AREA BUFFER CSP21010 
0052 a 0000 FLAG DC .-. ERROR INDICATOR CSP21020 DECAl 0053 a 0000 P1442 DC *-* FIRST ARGUMENT ADDRESS CSP21030 
0054 a 6922 STX 1 S"VE1&1 SAVE IRl CSP21040 

DIY 0055 01 65800053 LOX 11 P1442 LOAD 1ST ARGUMENT ADDRESS CSP21050 
0051 20 01641680 LIBF ARGS CALL ARGS SUBPROGRAM CSP21060 

DPACK 0058 1 0000 DC JCARD GET JCARDIJI ADDRESS CSP21070 
0059 1 0067 DC JLAS2 GET JCARDIJLAST) ADDRESS CSP21080 
005A 1 0001 DC AREA GET CHARACTER COUNT CSP21090 DUNPK 0056 a 0050 DC 80 MAX CHARACTER COUNT CSP21l00 
005C a COA4 LD AREA DISTRIBUTE COUNT CSP21110 EDIT 0050 a 0008 STO CNT2 INTO CNT2 CSP2U20 
005E a C103 LD 3 GE T ERROR WORD ADORESS CSP21130 

FILL 005F a D01C STO ERR+1 STORE INSIDE ERROR ROUTINE CSP21l40 
0060 a 1810 SRA 16 CLEAR ACC CSP21150 
0061 a OaF a STO FLAG CLEAR ERROR I NO I CATOR CSP21160 GET 0062 20 22989547 LIBF SWING CALL REVERSE ARRAY CSP21170 
0063 1 0000 DC JCARD FROM JCARD J CSP21l80 ICOMP 0064 1 0067 DC JLAS2 TO JCARD JLAST CSP21l90 
0065 20 225C5144 LIBF SPEED CALL CONVERSION ROUTINE CSP21200 laND 0066 a 0011 DC 10011 FROM EBCD I C TO CARD CODE CSP21210 
0067 a 0000 JLAS2 DC *-* FROM JCARD JLAS T CSP21220 
0068 1 0002 DC AREA"l TO THE 110 AREA BUFFER CSP21230 KEYBD 0069 0 0000 CNT2 DC *-. CHAR"CTER COUNT CSP21240 
006A 20 17543231 LIBF PIiCHl CALL PUNCH ROUTlIIE CSP21250 MOVE 006B 0 2000 DC 12000 PUNCH CSP21260 
006C 1 0001 DC ARE" 1/0 AREA BUFFER CSP21270 MPY 0060 1 007A DC ERROR ERROR PARAMETER CSP21280 
006E 20 22989547 LIBF SWING REVERSE THE ARRAY CSP21290 

NCOMP 006F 1 0000 DC JCARO FROM JCARDIJ) CSP21300 
0010 1 0067 DC JLAS2 TOJCARDI JLAS T I CSP21310 
0071 20 17543231 TEST LIBF PilCH 1 CALL BUSY TEST ROUTINE CSP21320 NSIGN oon a 0000 DC 10000 BUSY TEST PARAMETER CSP21330 
0073 0 70FD MDX TEST REPEAT I F BUSY CSP21340 NZONE 0074 a 7104 MDX 1 4 INCREMENT 4 ARGUMENTS CSP21350 
0075 0 6903 STX 1 00NE+1 STORE IRl CSP21360 

PACK 0076 00 65000000 S"VE1 LOX Ll .-" RESTORE IR1 CSP21370 
0078 00 4COOOOOO DONE BSC L .-* RETURN TO CALL ING PROGRAM CSP21380 
007A 0 0000 ERROR DC .-. START OF ERROR ROUTINE CSP21390 PRINT 0076 00 04000000 ERR STO L .-. STORE ACC IN ERROR WORD CSP21<t00 
0070 01 74010052 MDX L FLAG,l SET THE FLAG INDICATOR CSP21lt10 PUNCH 007F 01 4C80007A BSC I ERROR RETURN TO INTERRUPT PROGRM CSP21420 
0082 END END OF P1442 SUBPROGRAM CSP21430 

PUT 
NO ERRORS IN ABOVE ASSEMBL.Y. 

P1403 
P144~ 

READ 
R2501 

SKIP 
STACK 

/I DUP CSP214"0 SUB ·STORE ws UA P1442 CSP21450 

33AF 0004 S1403 
TYPER 
UNPAC 
WHOLE 
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ADD 
A1A3 
A1DEC 
A3A1 
CARRY 
DECAl 
DIV 
DPACK 
DUNPK 
EDIT 
FILL 
GET 
ICOMP 
IOND 
KEYBD 
MOVE 
MPY 
NCOMP 
NSIGN 
NZONE 
PACK 
PRINT 
PUNCH 
PUT 

/I ASM 
.... READ AND PUNCH SU8ROUTINES FOR 1130 CSP 
.. NAME READ 

CSP21460 
tID) CSP21470 
t 101 CSP21480 

.. LIST 
0053 

008C 

19141100 

1791S0C8 

ENT 'OREAD SUBROUTINE ENTRY POINT 
CSP21490 
CSP21500 
CSP21510 
CSP21520 
CSP215)0 
CSP21540 
CSP21550 
CSP21560 
CSP21570 
CSP21580 
CSP21590 

.. CA~~ READ tJCARO. J. JLAST. NERRII 

.. READ CO~uMNS FROM BEGINNING OF CARD INTO JCAROtJ) 

.. THROUGH JCARDtJLAST). PUT ERROR PARAMETER IN 

.. NERRI. 
ENT PUNCH SUBROUTINE ENTRY POINT 

.. CAll PUNCH tJCARO. J. JlAST. NERR2) 

.. PUNCH JCAROtJ) THROUGH JCARDtJ~AST) INTO THE 
" BEGINN ING OF A CARD. PUT ERROR PARAMETER INTO 
* NERR2. 
JCARO DC 
AREA BSS 
F~AG DC 

CREAD DC 
STX 
lOX 
BSI 
Ll8F 
DC 
DC 
DC 

CONvT LIBF 
DC 
DC 

JlASI DC 
CNTl DC 

LD 

.-.. 
81 .-.. .-" 

1 SAVE1U 
11 (READ 

SETUP 
CAROl 
11000 
AREA 
ERROR 
SPEED 
10010 
AREAla 

>--
BSC l 
SRA 

FLAG 
FINAl.~-

16 

('fl" ~~~ 
FINAL;. ~ I1IF 

DC 
DC 

TEST llBF 
DC 
MDX 
MDX 1 
STX 1 

FLAG 
CONVT 
SWING 
JCARD 
JlASl 
CAROl 
10000 
TEST 
4 
OONEU 

SAVEl 
DONE 
ERROR 
ERR 

~DX ~1 .-. 
sse L *-* 
DC 
STO ~ It-" 
MOX l FLAG. 1 
BSC I ERROR 

SETUP DC . 

C!i~l. 'l~BF; 
DC 
DC 
DC 

.-. 

JCARD J ADDRESS CSP21600 
110 AREA 8UFFER CSP21610 
ERROR INDICATOR CSP21620 
FIRST ARGUMENT ADDRESS CSP21630 
SAVE IRI CSP21640 
GET 1ST ARGUMENT ADDRESS CSP21650 
GO TO SETUP CSP21660 
CALL CARD READ ROUTINE CSP21670 
READ CSP21660 
AREA PARAMETER CSP21690 
ERROR PARAMETER CSP21700 
CAll CONVERSION ROUTINE CSP2l7l0 
CARD CODE TO EBCDIC CSP21720 
FROM AREA CSP2l730 
TO JCARO JlAST CSP2l740 
CHARACTER COUNT CSP2l750 
ERROR INDICATOR CSP21760 
ALL DONE IF ZERO CSP2l770 
CLEAR ACC CSP2l780 
CLEAR THE INDICATOR CSP21790 
CONVERT AGAIN CSP21S00 
REVERSE THE ARRAY CSP21BlO 
FROM JCARO J CSP21S20 
TO JCARO JLAST CSP21830 
CALL BUSY TEST ROUTINE CSP21S40 
BUSY TEST PARAMETER CSP216S0 
REPEAT IF BUSY CSP21S60 
INCREMENT 4 ARGUMENTS CSP21870 
STORE IRI CSP21880 
RESTORE IRI CSP21890 
RETURN TO CAllING PROGRAM CSP21900 
START OF ERROR ROUT/NE CSP21910 
STORE ACC IN ERROR WORD CSP2l920 
SET THE FLAG INDICATOR CSP21930 
RETURN TO INTERRUPT PROGRM CSP2l940 
START OF SETUP ROUTINE CSP2l950 
CALL ARGS SUBPROGRAM CSP21960 
GET JCARD J ADDRESS CSP21970 
GET JCARD JLAST ADDRESS CSP21980 
GET CHARACTER COUNT CSP2l990 

0000 a 
0001 
0052 0 
0053 a 
0054 a 
0055 01 
0057 a 
0058 20 
0059 a 
OOSA 1 
OOSB 1 
OOSC 20 
0050 a 
OOSE 1 
OOSF 0 
0060 0 
0061 0 
0062 01 
0064 0 
0065 a 
0066 a 
0067 20 
0068 1 
0069 1 
006A 20 
006B a 
006C a 
0060 0 
006E a 
006F 00 
0071 00 
0073 0 
0074 00 
0076 01 
0078 01 
007A 0 
007B 20 
007C 1 
0070 1 
007E 1 
007F a 
0080 0 
0081 a P1403 

P1442 
READ.' .;;.; 

0000 
0051 
0000 
0000 
691B 
6580005) 
4022 
03059131 
1000 
0001 
0073 
225C5144 
0010 
0002 
0000 
0000 
COFO 
4C180067 
1810 
OOEC 
70F5 
22969547 
0000 
005F 
03059131 
0000 
70FO 
7104 
6903 
65000000 
4COOOOOO 
0000 
04000000 
74010052 
4C800073 
0000 
01647880 
0000 
OOSF 
0001 
0050 
CODE 
0014 

LD 
STO 

ARGS 
JCARD 
JLASI 
AREA 
80 
JLASI 
JLAS2 

MAX CHARACTER COUNT CSP22000 
DISTRIBUTE JCARD JLAST CSP22010 
INTO JlAS2 CSP22020 

R2501 
SKIP 
STACK 
SUB 
S1403 
TYPER 
UNPAC 
WHOLE 

0082 01 
0084 a 
0085 a 
0086 a 
0087 a 
0088 a 
0089 a 
008A 01 
008C 0 
OOBD 0 
008E 01 
0090 0 
0091 20 
0092 1 
0093 1 
0094 20 
0095 a 
0096 0 
0097 1 
0098 0 
0099 20 
009A 0 
009B 1 
009C 1 
0090 0 
009E 

C4000001 
OOOB 
0012 
CI03 
DOED 
1810 
00C8 
4C80007A 
0000 
69E2 
6580008C 
40E9 
22989547 
0000 
005F 
225(5144 
0011 
0000 
0002 
0000 
03059131 
2000 

·0001 
0073 
70C9 

LD 
STO 
STO 
lD 
STO 
SRA 
STO 
8SC 

PUNCH DC 
STX 
LOX 
8S1 

Ct,l! . • ~.~ 8.F 

JLAS2 

CNT2 

DC 
LIBF 
DC 
DC 
DC 
DC 
LIBF 
DC 
DC 
DC 
MDX 
END 

AREA 
CNT! 
CNT2 
3 
ERRSI 
16 
FLAG 
SETUP .... 

1 SAVE1&1 
11 PUNCH 

SETUP 
SWING 
JCARO 
JlASl 
SPEED 
10011 It·. 
AREA&! .... 
CAROl 
12000 
AREA 
ERROR 
FINAL 

NO ERRORS IN A80VE ASSEMBLY. 

If OUP 

·STORE 

33B3 0006 

WS UA (READ 

DISTRI8UTE COUNT 
INTO CNT! 
AND CNT2 
GET ERROR WORD ADDRESS 
STORE INSIDE ERROR ROUTINE 
CLEAR ACC 
CLEAR ERROR INDICATOR 
RE TURN TO CALL I NG PROG . 
PUNCH ROUTINE STARTS HERE 
SAVE IRI 
LOAD. 1ST ARGUMENT ADDRESS 
GO TO SETUP RouTINE 
CAll REVERSE ARRAY 
FROM JCARD J 
TO JCARD JlAS T 
CALL CONVERSION ROUT INE 
FROM EBCD I C TO CARD CODE 
FROM JCARD JlAST 
TO THE 1/0 AREA BUFFER 
CHARACTER COUNT 
CAll PUNCH ROUTINE 
PUNCH 
110 AREA BUFFER 
ERROR PARAMETER 
ALL THROUGH. GO TO FINAL 
END OFCREAD SU8PROGRAM 
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CSP2203D 
CSP22040 
CSP220S0 
CSP22060 
CSP22070 
CSP22080 
CSP22090 
CSP22100 
CSP22110 
CSP22120 
CSP22130 
CSP22140 
CSP221S0 
CSP22160 
CSP22170 
CSP22180 
CSP22190 
CSP22200 
CSP22210 
CSP22220 
CSP22230 
CSP22240 
CSP22250 
CSP22260 
CSP22270 
CSP222BO 

CSP22290 

CSP22300 



II ASM .* READ SUBROUTI NE 
* NAME R2501 
• LIST 
0053 19CB5C31 

0000 a 
0001 
0052 0 
0053 0 
0054 0 
0055 01 
0057 20 
0056 1 
0059 1 
005A 1 
005B 0 
005C 0 
0050 0 
005E 0 
005F 0 
0060 0 
0061 0 
0062 0 
0063 0 
0064 0 
0065 00 
0067 01 
0069 0 
006A 0 
006B 20 
006C 0 
0060 1 
006E 1 
006F 20 
0070 0 
0071 1 
0072 0 

",0073 0 
0074 0 
0075 01 
0077 0 
0078 0 
0079 0 
007A 20 
007B 1 

.o07C 1 
0070 20 
007E 0 
007F 0 
0080 00 
0062 00 
0084 0 
0065 00 

0000 
0051 
0000 
0000 
692C 
65800053 
01647880 
0000 
0072 
0001 
0050 
COA4 
0015 
CI03 
0026 
1810 
DOFO 
7104 
~91F 
C026 
65000050 
05000001 
7lFF 
70FC 
19141131 
1000 
0001 
0084 
225C5144 
0010 
0002 
0000 
0000 
CODD 
4C 18007A 
1810 
0009 
10F5 
22989547 
0000 
0072 
19141131 
0000 
10FD 
65000000 
4COOOOOO 
0000 
04000000 

0087 01 74010052 
0089 01 4C800084 
008B 0 0001 
008C 

FOR 1130 CSP. 2501 110) 
110) 

ENT R2501 SUBROUTINE ENTRY POINT 
* CALL R2501lJCARD • .I. JLAST. NERRl) 
• READ COLUMNS FROM BEGINNING OF CARD INTO .ICARDCJ) 
• THROUGH JCARDIJLASTl. PUT ERROR PARAMETER IN 
* NERR1. 
JCARD DC 
AREA BSS 
FI.AG DC 
R2501 DC 

MO 

STX 1 
LOX 11 
LIBF 
DC 
DC 
DC 
DC 
LD 
STO 
LD 
STO 
SRA 
STO 
MDX 
STX 
LD 
LOX Ll 
STO Ll 
MDX 1 
MDX 
LIBF 
DC 
DC 
DC 

CONVT LIBF 
DC 
DC 

JLASI DC 
CNT! DC 

LD 
esc L 
SRA 
STO 
MDX 

FINAL LIBF 
DC 
DC 

TEST LIBF 
DC 
MDX 

SAVEl LOX L1 
DONE BSC L 
ERROR DC 
ERR STO 

JCARD .I ADDRESS 
81 1/0 AREA BUFFER 
*-. ERROR INDICATOR 
*-* FIRST ARGUMENT ADDRESS 
SAVE 1&1 SAVE I Rl 
R2501 GET 1ST ARGUMENT ADDRESS 
ARGS CALL ARGS SUBPROGRAM 
.ICARD GET JCARD .I ADDRESS 
JLASI GET JCARD JLAST ADDRESS 
AREA GET CHARACTER COUNT 
80 MAX CHARACTER COUNT 
AREA DISTRIBUTE COUNT 
CNn INTO CNT! 
3 GET ERROR WORD ADDRESS 
ERRr.l STORE INSIDE ERROR ROUTINE 
16 CLEAR ACC 
FLAG CLEAR ERROR INDICATOR 
4 INCREMENT 4 ARGUMENTS 
DONE&l STORE IR1 
ONE SET AREA TO ALL ONES 
80 LOAD IR1 WITH AREA SIZE 
AREA S TORE A ONE IN AREA 
-1 GO TO NEXT WORD OF AREA 
MO GO BACK UNTIL FINISHED 
READ1 CALL CARD READ ROUTINE 
11000 READ 
AREA AREA PARAMETER 
ERROR ERROR PARAMETER 
SPEED CAI.L CONVERSION ROUTINE 
10010 CARD CODE TO EBCDIC 
AREA&l FROM AREA 
*-* TO .ICARD JLAST 
*-* CHARACTER COUNT 
FLAG ERROR INDICATOR 
F1NAL.&- ALL DONE IF ZERO 
16 CLEAR ACC 
FLAG CLEAR THE IND I CATOR 
CONVT CONVERT AGAIN 
SWING REVERSE THE ARRAY 
.ICARD FROM .ICARD J 
JLASI TO .ICARD JLAST 
READ1 CALL BUSY TEST ROUTINE 
10000 BUSY TEST PARAMETER 
TEST REPEAT IF eUSY 
*-* RESTORE IR1 
*-* RETURN TO CALLING PROGRAM 
*-* START OF ERROR ROUTINE 
*-* STORE ACC IN ERROR WORD 

CSP22310 
CSP22320 
CSP22330 
CSP22340 
CSP22350 
CSP22360 
CSP22370 
CSP22380 
CSP22390 
CSP22400 
CSP22410 
CSP22420 
CSP22430 
CSP22440 
CSP22450 
CSP22460 
CSP22470 
CSP22480 
CSP22490 
CSP22500 
CSP22510 
CSP22520 
CSP22530 
CSP22540 
CSP22550 
CSP22560 
CSP22510 
CSP22580 
CSP22590 
CSP226·00 
CSP22610 
CSP22620 
CSP22630 
CSP22640 
CSP22650 
CSP22660 
CSP22670 
CSP22680 
CSP22690 
CSP22700 
CSP22710 
CSP227Z0 
CSP22730 
CSP22740 
CSP22750 
CSP22760 
CSP22770 
CSP22780 
CSP22790 
CSP22800 
CSP22810 
CSP22820 
CSP22830 
CSP22840 
CSP22850 
CSP22860 
CSP22no 

PAGE 2 

MDX L FLAG.l SET THE FLAG INDICATOR CSP22880 
Bse I ERROR RETURN TO INTERRUPT PROGRM CSP22890 

ONE DC CONSTANT OF ONE CSP22900 
END END OF R2501 SUBPROGRAM CSP22910 

NO ERRORS I N ABOVE ASSEMBLY. 

/I DUP 

.STORE 

33B9 000' 

WS UA R2'01 

/I ASM 
.* STACKER SELECT SUBROUTINE FOR 
• NAME STACk 
* LIST 
0002 228C1002 EMT 

• 
* 
* • • 

0000 0 0000 10CC DC 
0001 0 1480 DC 
0002 0 0000 STACK DC 
0003 0 08FC XIO 
0004 01 4C800002 esc 
0006 END 

NO ERRORS IN ABOVE ASSEMBLY. 

1130 COIoIMERCIAL SUBROUTINE PACKAGE'IO) 
110) 

sTACK STACK SUBROUTINE POINT 
CALL STACK 
SELECTS THE NEXT CARD THROUGH 
THE PUNCH STATION TO THE 
ALTERNATE STACKER ON THE 1442-5. 
6tOR 7. 

0 1/0 COMMAND - fIRST WORD 
11480 1/0 COMMAND - SECOND WORD .-. . RETURN ADDRESS COMES I N HERE 
10CC SELECT STACKER 

CSP22920 

CSP22930 

CSP22940 
CSP229'0 
CSP22960 
CSP22970 
CSP22980 
CSP22990 
CSP23000 
CSP23010 
CSP23020 
CSP23030 
CSP23040 
CSP23050 
CSP23060 
CSP23070 

STACK RETURN TO CALLING PROG CSP23080 
CSP23090 
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ADD 
AlA3 

AlDEC 
A3Al 

CARRY 
DECAl 

DIV 
DPACK 
DUNPK 

EDIT 
FILL 
GET 

ICOMP 
IOND 

KEYBD 
MOVE 

MPY 
NCOMP 

NSIGN 
NZONE 

PACK 
PRINT 

PUNCH 
PUT 

Pl403 
Pl442 
READ 
R250l 

SKIP 
STACK 

SUB 
S1403 

TYPER 
UNPAC 
WHOLE 



ADD 1/ OUP CSP23100 

AlA3 ·STORE WS UA STACK CSP23110 

AIDEC 
nBE 0002 

A3Al 
CARRY 
DECAl 
DIV 
DPACK 

/I ASM CSP23120 
DUNPK •• TYPE AND KEY80 SUBROUTINES FOR 1130 CSP 1101 CSP23130 

• NAME TYPER 1101 CSP23140 

EDIT • LIST CSP23150 
003F 23AI7U9 ENT TYPER SUBROUTINE ENTRY POINT CSP23160 

FILL • CALL TYPE I JCARO. J. JLAS T I CSP23170 
• TYPE JCARDI J I THROUGH JCARO I JLAST I CSP23180 

GET 
0069 12168084 ENT KEYBD SUBROUTINE ENTRY POINT CSP23190 

• CALL KEYBO IJCARO. J. JLASTI CSP23200 
• ENTER AT KEYBOARD JCAROIJI THROUGH JCARDIJLASTI CSP23210 

ICOMP '0000 0 0001 ONE DC 1 CONSTANT OF I CSP23220 
0001 0 0000 JCARD DC .-. JCARD J ADDRESS CSP23230 

IOND 0002 0030 AREA BSS 61 1/0 AREA BUFFER CSP23240 
003F 0 0000 TYP~R DC .-. FIRST ARGUMENT AOOR HERE CSP23250 

KEYBD 0040 0 691A STX I SAVElr.1 SAVE IRI CSP23260 
0041 0 6178 LOX I 120 - PUT 120 IN IRI CSP23270 
0042 0 6923 STX I MAXCH STORE IT AS MAX CHARS CSP232BO MOVE 0043 01 6580003F LOX 11 TYPER PUT FIRST AOOR IN IRI CSP23290 
0045 0 4018 BSI SETUP GO TO SETUP CSP21300 

MPY 0046 0 coeB LO AREA GET CHARACTER COUNT CSP23310 
0047 0 80B8 A ONE HALF ADJUST IT AND CSP23320 

NCOMP 0048 0 1801 SRA I OIVIDE IT BY TWO CSP23330 
0049 0 DOB8 STO AREA AND REPLACE IT CSP23340 

NSIGN 
004A 0 IDOl SLA I DOUBLE IT CSP23350 
OD4B 0 0008 STD CNT! AND PUT IT IN CNT! CSP23360 
004C 20 195CI002 LIBF RPACK CALL REVERSE PACK ROUTINE CSP23370 

NZONE 0040 1 0001 DC JCARD FROM JCARD J CSP233BO 
004E 1 0083 DC JLAST TO JCARD JLAST CSP23390 

PACK 004F 1 0003 DC AREAH PACK INTO 1/0 AREA CSP23400 
0050 20 05097663 LIBF EBPRT CALL CONVERSION ROUT INE CSP23410 

PRINT 0051 0 0000 DC 10000 FROM EBCOIC CSP23420 
0052 I 0003 DC AREAr.l TO PRINTER CODE. CSP23430 
0053 I 0003 DC AREA&! ALL I N THE 110 AREA CSP23440 

PUNCH 0054 0 0000 CNT! DC .-- HALF ADJSTO CHARACTER CNT CSP23450 
0055 20 23A17170 L1BF TYPED CALL TYPE ROUTINE CSP23460 

PUT 0056 0 2000 DC 12000 TYPE PARAMETER CSP23470 
0057 I 0002 DC AREA 1/0 AREA BUFFER CSP234BO 

P1403 0058 a 7103 FINAL MOX 1 3 INCREMENT OVER 3 ARGUMENTS CSP23490 
0059 0 6903 STX I DONEr. I STORE IRI CSP23500 

P1442 
005A 00 65000000 SAVEl LOX Ll RESTORE IRI CSP23510 
005C 00 4COOOOOO DONE BSC L .-. RETURN TO CALL ING PROGRAM CSP23520 
005E 0 0000 SETUP DC .-. START OF SETUP ROUTINE CSP23530 

READ 005F 20 23417170 TEST LIBF TYPED CALL BUSY TEST ROUTINE CSP23540 
0060 0 0000 DC 10000 BUSY TEST PARAMETER CSP23550 

R250l 0061 0 70FO MOX TEST REPEAT TEST IF BUSY CSP23560 
0062 20 01647880 LIBF ARGS CALL ARGS ROUT INE CSP23570 

SKIP 0063 I 0001 DC JCARD 1ST ARGUMENT TO JCARO J CSP23580 
0064 1 0083 DC JLAST TO JCARD JLAST CSP23590 
0065 1 0002 DC AREA TO CHARACTER COUNT CSP23600 STACK 0066 0 0000 MAXCH DC .-. MAX IMUM NUMBER OF CHARS CSP23610 
0067 01 4C80005E BSC SETUP END OF SETUP. RETURN CSP23620 

SUB 0069 0 0000 KEYBD DC .-. START OF KEYBOARD ROUT INE CSP23630 
006A 0 69FO STX 1 SAVE!&l SAVE IRI CSP23640 

S1403 006B 0 613C LOX 1 60 PUT BUFFER LENGTH IN IRI CSP23650 
006C a 69F9 STX 1 MAXCH 60 J S MAX NO OF CHARS CSP23660 

TYPER 
0060 01 65800069 LOX 11 KEYBO 1ST ARGUMENT ADDR IN IRI CSP2367D 
006F 0 40EE BSI SETUP GO TO SETUP CSP23680 

UNPAC 
WHOLE 

PAGE 

0070 0 613C LOX 60 PUT 8UFFER LENGTH IN IRI CSP23690 
0071 0 1810 SRA 16 CLEAR THE Ace CSP23700 
0072 01 05000002 CLEAR STO LI AREA CLEAR THE 110 BUFFER CSP237l0 
0074 0 7lFF MDX 1 -1 OECREMENT IRI CSP23720 
0075 0 70FC MDX CLEAR AND CONT INUE CLEARING CSP23730 
0076 01 65800069 LOX 11 KEYBD 1ST ARGUMENT ADDR IN IRI CSP23740 
0078 0 C089 LD AREA PUT CHARACTER COUNT CSP23750 
0079 0 OOOA STO CNT2 IN CNT2 CSP23760 
007A 20 23AI7170 LIBF TYPED CALL KEYBOARD ROUTINE CSP23770 
007B 0 1000 DC 11000 KEYBOARD PARAMETER CSP23780 
007C I 0002 DC AREA 110 AREA BUFFER CSP23790 
0070 20 23AI7170 TEST! LIBF TYPEO CALL BUSY TEST ROUTINE CSP23800 
007E a 0000 DC 10000 BUSY TES T PARAMETER CSP23810 
007F 0 70FO MOX TEST! REPEAT TEST IF BUSY CSP23B20 
0080 20 225C5144 LIBF SPEED CALL CONVERSION ROUT INE CSP23830 
OOBI 0 0010 DC 10010 CARD CODE TO E BCD Ie CSP23B40 
00B2 I 0003 DC AREAr.! FROM THE 110 AREA BUFFER CSP23B50 
00B3 0 0000 JLAST DC .-. TO JCARO JLAS T CSP23B60 
0084 0 0000 CNT2 DC .-. CHARACTER COUNT CSP23870 
0085 20 229B9547 LIBF SWING CALL REVERSE ARRAY CSP238BO 
0086 I 0001 DC JCARD REVERSE FROM JCARO J CSP23890 
0087 1 0083 DC JI.AST TO JCARO JLAST CSP23900 
0088 0 70CF MOX FINAL ALL THROUGH. GO TO FINAL CSP23910 
OOBA END END OF TYPE SUBPROGRAM CSP23920 

NO ERRORS IN ABOVE ASSEMBLY. 
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1/ OUP 

·STORE WS UA HPER 

3leO 0006 

1/ ASM 
... PAC~/UNPAC SUBROUTINES FOR 1130 COMMERCIAL SUBROUTINE PACKAGE tIDI 
• LIST 
• NAME UIIPAC 
0000 24557043 

0006 

0000 0 
0001 0 
0002 0 
0003 0 
0004 0 
0005 0 
0006 0 
0007 0 
0008 0 
0009 0 
OOOA 0 
OOOB 0 
OOOC 01 
OOOE 0 
OOOF 0 
0010 00 
OOll 0 
0013 a 
0014 0 
0015 00 
0017 0 
0018 0 
0019 0 
001A 00 
ODIC 0 
0010 00 
001F 00 
0021 0 
0022 0 
0023 a 
0024 0 
0025 0 
0026 0 
0027 0 
0028 0 
0029 0 
002A a 
002B a 
002C 01 
002E 01 
0030 a 
0031 0 
oon 01 

0034 0 
0035 0 
0036 0 
0037 01 
0039 01 
003B 00 
0030 01 
003F 0 
0040 

17043480 

0000 
C003 
ODIE 
7007 
7009 
7000 
0000 
COFE 
Don 
COFA 
0016 
6930 
65800000 
Cl00 
8001 
95800001 
0000 
C103 
80FC 
95800004 
0006 
ClOD 
80F7 
95800002 
DOE9 
65000000 
C4000000 
7000 
1888 
1008 
E81A 
0100 
71FF 
1088 
1008 
E815 
7006 
1898 
74FF0020 
C4800020 
18C8 
0100 
74FF0020 

7lFF 
COEA 
90CF 
4C10001F 
74050000 
65000000 
4C800000 
0040 

. 
* 
* 
* 

. 
* UIIPAC 

EIIT 

ENT 

DC 
LD 
STO 
MOX 

SW1 MOX 
SW2 MOX 
PACt;' DC 

LD 
STO 
LO 
STO 

START STX 
LOX 
LO 
A 

ONE S 
. STD' 

LD 
A 
S 
STO 
LO 
A 
S 
STO 

KCARD LOX 
JCARD LD 
SWTCH MOX 

SRT 
SLA 
OR 
STO 
MDX 
SLT 
SLA 
OR 
MOX 

ELSE SRT 
MOX 
LO 
RTE 

FINIS STO 
MDX 

1101 
UNPAC UNPACK SUBROUTlIIE ENTRY POIIiT 
CALL UNPAC I JCARO.J .JLAST .KCARD.K I 
THE WORDS JCARD J THROUGH 
JCARD JLAST IN A2 FORMAT ARE 
UNPACKED INTO KCARO K IN Al FORMAT. 
PACIil PACK SUBROUT INE ENTRY POINT 
CALL PACI\ I JCARD .J,JLAST .KCARO.K I 
THE WORDS JCARO J THROUGH 
JCARD JLAST IN Al FORMAT ARE PACKED 
INTO KCARD K III A2 FORMAT. 
*-. ARGUMEIIT ADDRESS COMES IN HERE 
SW2 LOAD NOP INSTRUCT ION 
SWTCH STORE NOP AT SWITCH 
START COMPUTING 

X ELSE';S'HCH-1 BRANCH TO ELSE 
X 0 NOP INSTRUCTION 

.-. ARGUMENT ADDRESS COMES IN HERE 
PACIC! PICK uP ARGUMENT ADDRESS 
UNPAC AND STORE IT IN UNPAC 
SW1 LOAD BRANCH TO ELSE 
SWTCH STORE BRANCH AT SWITCH 

1 SAVE1&1 SAVE IRI 
11 UNPAe PUT ARGUMENT ADDRESS IN IRI 

1 0 GET JCARO ADDRESS 
ONE+1 ADO CONSTANT OF 1 

11 1 SUBTRACT J VALUE 
JCARD+1 CREATE JCARDIJI ADDRESS 
3 GET KCARD ADDRESS 
ONE+1 ADO CONSTANT OF 1 

11 4 SUBTRACT K VALUE 
KCARO+l CREATE KCARO I K I ADDRESS 
o GET JCARD ADDRESS 
ONE+1 ADD CONSTANT OF 1 

11 2 SUBTRACT JLAST VALUE 
PAC~ CREATE JCARD JLAST ADDRESS 

Ll .-. PUT KCARD ADDRESS IN IRI 
L .-. PICK UP JCARDIJI 
X 0 SW iTCH BETWEEN PACK AND UNPACK 

8 SHIFT LOW ORDER BITS TO EXT 
8 REPOSiTION HIGH ORDER BiTS 
BMASK PUT BLANK IN LOW ORDER 8 ITS 
a PUT IN KCARO K 
-1 DECREMENT KCARD ADDRESS 
8 MOVE THE EXTEN INTO THE ACCUM 
8 IN Two STEPS 
8MASK PUT BLANK IN LOW ORDER 81 TS 
FINIS BRANCH AROUND PACK ROUTINE 
24 SHifT HIGH ORDER BITS INTO EXT 

L JCARD+lt-1 DECREMENT JCARD ADDRESS 
I JCARD+1 PICK UP JCARDIJ+11 

B SHIFT IN BITS FROM EXT 
1 0 PUT IN KCARD K 

L JCARD+ 1.-1 DECREMENT JCARD ADDRESS 

MOX -1 DECREMENT KCARD ADDRESS 

SAVEl 

BMASK 

LD JCARO+l GET JCARDIJ I ADDRESS 
S PAC~ SUBTRACT JCARD JLAST ADDRESS 
BSC L JCARD.- CONTINUE IF DIFFERENCE & OR 
MDX L UNPAC.5 CREATE RETURN' ADDRESS 
LOX Ll *-* RESTORE IRI 
asc I UNPAC RETURN TO CALLING PROGRAM 
DC 140 MASK 000000000100001)0 
END 

NO ERRORS I II ABOVE ASSEMBLY. 

1/ DUP 

*STORE 

33C6 0005 

WS UA UNPAC 
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CSP23930 

CSP23940 

CSP23950 
CSP23960 
CSP23970 
CSP23980 
CSP23990 
CSP24000 
CSP24010 
CSP24OZ0 
CSP24030 
CSP24040 
CSP240S0 
CSP24060 
CSP24070 
CSP240S0 
CSP24090 
CSP24100 
CSP24110 
CSP24120 
CSP24130 
CSP24140 
CSP241S0 
CSP24160 
CSP24170 
CSP24180 
CSP24190 
CSP24200 
CSP24210 
CSP24220 
CSP24230 
CSP24240 
CSP242S0 
CSP24260 
CSP24270 
CSP24280 
CSP24290 
CSP243CO 
CSP24310 
CSP24320 
CSP24330 
CSP24340 
CSP243S0 
CSP24360 
CSP24370 
CSP243S0 
CSP24390 
CSP24400 
CSP24410 
CSP24420 
CSP24430 
CSP24440 
CSP244S0 
CSP24460 
CSP24470 
CSP244S0 
CSP24490 
CSP24500 
CSP24510 

PAGE 

CSP24520 
CSP24S30 
CSP24540 
CSP245S0 
CSP24S60 
CSP24570 
CSP24S80 
CSP24590 
CSP24600 

CSP24610 

CSP24620 

ADD 
A1A3 

A1DEC 
A3A1 

CARRY 
DECAl 

DIV 
DPACK 
DUNPK 

EDIT 
FILL 
GET 

ICOMP 
IOND 

KEYBD 
MOVE 

MPY 
NCOMP 

NSIGN 
NZONE 

PACK 
PRINT 

PUNCH 
PUT 

P1403 
P1442 
READ 
R2501 

SKIP 
STACK 

SUB 
S1403 

TYPER 
UNPAC 
WHOLE 



ADD 
AlA3 
AIDEC 
A3Al 
CARRY 
DECAl 
DIV 
DPACK 
DUNPK 
EDIT 
FILL 
GET 
ICOMP 
IOND 
KEYBD 
MOVE 
MPY 
NCOMP 
NSIGN 
NZONE 
PACK 
PRINT 
PIDWH 
PUT 
P1403 
P1442 
READ 
R250l 
SKIP 
STACK 
SUB 
S1403 
TYPER 
UNPAC 
WHOLE 

// ASM 
•• WHO~E NUMBER SUBROUTINE FOR 1130 COMMERCIA~ SUBROUTINE PACKAGE 1101 
• NAME WHO~E 1101 
* ~IST 
0006 262164C5 ENT WHO~E SUBROUTINE ENTRY POINT 

• X-WHOLEIYI. WITH Y IN FAC TO START 
• X IN FAC BECOMES THE 

0000 0 0000 OB~l DC 
0001 0 0001 01:: 
001F MANT EQU 
0002 0 009F C159 DC 
0003 a 001F C31 DC 
0004 0 189F SRT SRT 
0005 0 0800 H0800 DC 
0006 0 0000 WHO~E DC 
0007 0 COFA ~O 
0008 0 9370 S 
0009 01 4C2800U esc ~ 
OOOB 0 90F7 S 
OOOC 01 4CI000IE BSC L 
OOOE 0 60F5 A 
OOOF 0 0005 STO 
0010 0 90F4 S 
0011 0 0006 STO 
0012 0 CB7E LOD 
0013 0 4828 BSC 
0014 0 98E8 SO 
0015 0 1880 RIGHT SRT 
0016 0 4828 esc 
0017 0 88E8 AD 
0018 0 1080 ~EFT S~T 
0019 0 DB7E STORE STD 
001.0. 01 74010006 DONE MOX L 
001C 01 4C800006 esc I 
001E a 10 EO FRACT SLC 
001F 0 0370 STO 
0020 0 70'6 MDX 
0022 END 

NO ERRORS IN ABOVE ASSEMBLY. 

// OUP 

·STORE 

33CB 0003 

WS UA WHOLE 

a 
1 
31 
128+MANT 
MANT 
MANT 
/0800 

C159 
3 125 

OONE,+Z 
C31 
FRACT.-
SRT 
RIGHT 
HOBOO 
~EFT 

3 126 
+Z 
DB~1 

+Z 
OBLI 
*-* 

3 126 
WHO~E.I 
WHO~E 
32 

3 125 
STORE 

INTEGRAL PART OF Y. 
OB~ CONSTANT OF 1 
REST OF DB~1 CONSTANT 
MANTISSA ~ENGTH 
EXPONENT OF FUL~ INTEGER 
MANTISSA ~ENGTH 
SRT MANTISSA LENGTH 
DIFF BETWEEN SRT AND S~ T 
ARGUMENT ADDRESS HERE 
EXP OF FUL~ INTEGER 
SUBTRACT EXP OF Y 
BRANCH IF ALL INTEGER 
SUBTRACT MANTI SSA ~ENGTH 
BRANCH IF A~L FRACTIONA~ 
CREATE RIGHT SHIFT 
STORE RIGHT SHIFT 
CREATE LEFT SHIFT 
STORE ~EFT SHIFT 
PICK UP MANTISSA 
CHECK FOR NEGATiVE MANTISA 
SUBTRACT 1 IF NEGATIVE 
RIGHT SHIFT 
CHECK FOR NEGATIVE MANT ISA 
ADD 1 IF NEGATIVE 
~EFT SHIFT 
STORE MANT ISSA 
CREATE RETURN ADDRESS 
RETURN TO CA~L I NG PROGRAM 
ZERO ACC AND EXT 
ZERO THE EXPONENT 
ZERO THE MANT I55A 
END OF WHO~E SUBROUT INE 
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CSP2"630 
CSP2"640 
CSP2"650 
CSP24660 
CSP24670 
CSP24680 
CSP24690 
CSP24700 
CSP24710 
CSP24720 
CSP24730 
CSP24740 
CSP24750 
CSP24760 
CSP24770 
CSP24760 
CSP24790 
CSP24800 
CSP24810 
CSP24820 
CSP24830 
CSP24840 
CSP248S0 
CSP24860 
CSP24870 
CSP24880 
CSP24890 
CSP24900 
CSP24910 
CSP24920 
CSP24930 
CSP24940 
CSP24950 
CSP24960 
CSP24970 
CSP24980 
CSP24990 
CSP25000 

CSP2~010 

CSP25020 



II ASM 
.. ARGS. RPA(K AND SWING SUBROUTINES FOR 1130 CSP 

CSPH030 
1101 CSP25040 

CSP25050 
1101 CSP25060 

o L.IST 
o NAME ARGS 

0002 

0030 

OOllF 

0000 0 
0001 0 
0002 0 
0003 00 
0005 0 
OOOg 00 
0008 0 
0009 00 
OOOB 0 
OOOC 00 
OOOE 0 
OOOF 00 
0011 00 
0013 0 
0014 01 
0016 0 
0017 01 
0019 0 
OOIA 0 
OOIB 00 
0010 00 
001F 0 
0020 0 
0021 00 
0023 0 
0024 0 
0025 00 
0027 0 
0028 00 
002A 0 
002B 0 
002C 00 
OOZE 00 
0030 0 
0031 00 
0033 00 
0035 0 
0036 00 
0038 0 
0039 0 
003A 0 
003B 00 
0030 0 
003E 01 
0040 01 

01647880 

195CI00Z 

ZZ989547 

0001 
0000 
gAZA 
g6800000 
ClOD 
95800002 
80F7 
06800001 
CI00 
95800001 
80Fl 
06800000 
96800001 
80EC 
4C08001B 
9203 
4C300021 
8203 
7000 
C6800000 
06800001 
COED 
7007 
C6800000 
9203 
800B 
06800001 
C203 
06800002 
7Z04 
6A03 
66000000 
4COOOOOO 
6AFC ". 
66800000 
C6800000 
0006 
C6800001 
00C8 
C202 
0009 
C4000000 
1898 
74FFOO" 
C48C003C 

004Z 0 18C8 
0043 00 04000000 
0045 01 74FF003( 
0047 01 74010044 
0049 0 COF.2 
OO"A 0 90B6 
004B 01 4CI0003B 
0040 0 7203 
004E 0 700C 
004F 0 6ADO 
0050 00 66800000 
005Z 00 (6800000 
0054 0 0007 
0055 00 C6800001 
0057 0 0001 
0058 00 C40COOOO 
005A 0 1890 
005B 00 C4000000 
0050 0 E810 
005E 01 04800059 
0060 0 1090 
0061 0 E80C 
0062 01 D48000SC 
0064 01 74010059 
0066 01 74FF005C 
0068 0 COFO 
0069 0 90F2 
006A 01 4(080058 
006C 0 7202 
0060 0 70BD 
006E a 0040 
0070 

-LIBR- L.IBF"-HPE-ROUTlNES"··FOi.L.OW CSP25070 
o THESE SUBROUTINES CANNOT BE CALLED FROM FORTRAN CSP25080 

ENT ARGS SUBROUTINE ENTRY POINT CSPZ5090 
• ARGS GETS THE ARGUMENT FOR THE 110 ROUTINES CSP25100 

ENT RPACK SUBROUTINE ENTRY POINT CSP25110 
o RPACK REVERSES AND PACKS EBCDIC STRINGS CSP25120 

ENT SWING SUBROUTINE ENTRy POINT (SP25130 

~N~WIN~c REVERSES.AN_EBC~I~O~~!~~OF_ONE ___ ._"~~~_~_;"t:~· __ _ 
Ji.AST DC 0-' JCAROIJi.AST I ADDRESS (SP251g0 
ARGS STX 2 SAVE2r.l ARGS ROUTINE STARTS HERE CSP25170 

LOX 12 0 GET 1ST ARGUMENT ADOR CSP25180 
1.0 1 0 GET JCARD ADOR CSP25190 
S 11 2 SUBTRACT Ji.AST VAi.UE CSP25200 
A ONE ADD ONE CSP25210 
STO 12 1 STORE IN 2ND ARG CSP25220 
1.0 1 0 GET JCARD AOOR CSP25Z30 
Sill SUBTRACT J VAi.UE CSPZ5240 
A ONE ADD ONE CSP25250 
STO 12 0 STORE IN 1ST ARG CSP252g0 
S 12 I SUBTRACT JL.AST ADDR CSPZ5Z70 
A ONE AOD ONE CSPZ5Z80 
BSC I. ERORI.+ CHECK FOR NEG OR 0 CHARS CSPZ5290 
S 2 3 OK. SUBTRACT MAX CHARS CSPZ5300 
BSC I. ERROR.-Z CHECK MORE THAN MAX CHARS CSP25310 
A 2 3 ADD MAX CHARS BACK CSP25320 
MDX OK ADDRESSES OK CSP25330 

ERa'll 1.0 12 0 PICK UP JCARDIJI e5PZ5340 
STO 12 I AND STORE IN JCARDIJi.ASTl CSP25350 
1.0 ONE SET UP CHAR COUNT OF 1 CSP25360 
MDX OK GO TO STORE CHAR COUNT CSP25370 

ERROR LD 12 a PICK UP JCARDI J) CSP25360 

OK 

L.AST 
SAVE2 
DONE 

. RPACK 

S 2 3 AND CAi.CULATE JCARDIJi.ASTl CSPZ5390 
A ONE TO BE JCARDIJ+MAX-II C5P25400 
STO 12 I STORE AODR IN JCARDIJLASTI CSP25410 
LD 2 3 LOAD CHARACTER COUNT CSP25420 
STO 12 2 STORE CHARACTER COUNT CSP25430 
MDX 2" CREATE RETURN ADDR CSP25440 
STX 2 DONEbl STORE RETURN ADDRESS CSP25450 
LOX L2 0-0 RESTORE IRZ C5P25460 
BSC I. RETURN TO CAi.i.ING PROGRAM CSP25470 
5TX 2 SAVE2r.1 RPACKROUTINE 5TARTS·HERE eSP25lieo 
i.DX 12 0 GET 1ST ARGUMENT ADDRESS CSP2549C 
1.0 12 0 GET JCARD ADDR CSP25500 
STO JCARDr.I INiTIALIZE JCARD ADDRESS C5P25510 
1.0 12 I GET SECOND ARGUMENT ADDR C5P25520 
STO JLAST INITIAi.IZE JCARD JLA5T CSP25530 
1.0 2 2 GET AREA ADDRESS CSP25540 
5TO KCARDr.1 INIT IAL.IZE PACK TO ADDRESS CSP25550 

JCARD 1.0 I. 0-0 i.OAD FIRST CHARACTER CSP25560 
SRT 24 SHIFT INTO EXT C5P25570 
MDX I. JCARDr.l.-1 DECREMENT ADDRESS CSP25560 
1.0 I JCARD&l GET SECOND CHARACTER CSP25590 

RTE 
KCARD STO I. 0-0 

MDX I. 
MDX I. 
1.0 

JCARDr.lo-l 
"CARDH .bl 
JCARDr.l 
JLAST 
JCARO.-

S 
BSC I. 
MDX 2 3 
MDX 

SWING STX 
LOX 
1.0 
STO 
1.0 
STO 

FRONT 1.0 
SRT 

BACK 1.0 
OR 
STO 
Si.T 
OR 
STO 
MOX 
MDX 
i.D 
5 

L.AST 
2 SAVE2r.l 

12 a 
12 0 

BACKr.i 
12 I 

FRONTr.1 
L. .-* 

16 
L. *-* 

HEX40 
FRONTbl 
16 
HEX40 

I BACKr.1 
I. FRONTr.l.bl 
I. BACKr.l.-1 

asc I. 

FRONTr.1 
BACUI 
FRONT .r. 
2 MOX 2 

MOX 
HEX40 DC 

END 

LAST 
10040 

SHIFT RIGHT. RETRIEVE EXT 
STORE IN AREA 
DECREMENT ADDRESS 
INCREMENT AREA AODRESS 
GET ENDING ADDRESS 
SUBTRACT JCARD Ji.AST ADDR 
REPEAT I F NOT MINUS 
INCREMENT OVER 3 ARGS 
Ai.L THROUGH.· GO TO LAST 
SWING ARRAY END FOR END 
GET 1ST ARGUMENT ADDRESS 
GE T FI RS T ARGUMEN T 
STORE AT BACK ADDRESS 
GET 2ND ARGUMENT 
STORE AT FRONT ADDRESS 
GET WORD FROM FRONT 
PUT IT IN THE EXT 
GET A WORD FROM THE BACK 
OR IN AN EBCD I C Bi.ANK 
PUT IT IN THE FRONT 
RETRIEVE THE EXT 
OR I N AN EBCD I C Bi.ANK 
PUT IT IN THE BACK 
INCREMENT THE FRONT ADDR 
DECREMENT THE BACK ADDR 
GET THE FRONT ADDRESS 
SUBTRACT THE BACK ADDRESS 
REPEAT IF MINUS 
INCREMENT OVER 2 ARGS 
AL.L. THROUGH. GO TO i.AS T 
EBCDIC BLANK CODE 
END OF ARG5 SUBPROGRAM 

PAGE 

C5P25g00 
C5P25610 
CSP25gZ0 
CSP25g30 
CSPZ5640 
CSPZ5g50 
CSP25gg0 
CSP2%70 
C5P25680 
CSPZ5690 
CSP25700 
CSP25TlO 
(SP25720 
CSP25730 
CSP25740 
CSP25750 
C5PZ57g0 
CSP25770 
CSP25760 
CSP25790 
CSP25800 
CSP25alO 
CSP25820 
CSP25830 
CSPZ5840 
CSP25850 
CSPZ56g0 
CSP25870 
CSP25860 
CSP2S69D 
C5P25900 
CSP25910 

NO ERRORS IN ABOVE ASSEMBLY. 

II DUP 

·STORE WS UA ARGS 

33CE 0008 
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CSP25920 

CSP25930 

ADD 
A1A3 

A1DEC 
A3Al 

CARRY 
DECAl 

DIV 
DPACK 
DUNPK 

EDIT 
FILL 
GET 

ICOMP 
IOND 

KEYBD 
MOVE 

MPY 
NCOMP 

NSIGN 
NZONE 

PACK 
PRINT 

PUNCH 
PUT 

P1403 
P1442 
READ 
R2501 
SKIP 

STACK 
SUB 

S1403 
TYPER 
UNPAC 
WHOLE 



APPENDIX 

CORE ALLOCATION 

To calculate the core requirements, sum the number of words for all routines used. If 
NZONE, CARRY, NSIGN, SERVICE, WHOLE, ADD, and/or FILL are not included in the 
first sum, and they are CALLed by a routine in the first sum, add their number of words 
to the first sum. Then calculate the Reference core requirements. Keep in mind that no 
matter how many times a Reference is used, it should be considered only once. Sum the 
core requirements of all References used. Add this sum to the first sum. The resulting 
total is the core requirement for the 1130 Commercial Subroutine Package. Notice that 
the FORTRAN subroutines a, b, and c will be used by most FORTRAN programs and so 
will be present whether the package is used or not. 
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CSP Routine Name 
Number of 

Words 

A1DEC 74 
A1A3/A3A1 152 

vADD/SUB 170 
ARGS 112 
CARRY 54 
DECAl 76 
DIV 238 

yDPACK/DUNPK 100 
EDIT 204 
FILL 30 
GET 96 
rcOMP 122 

llIOND 6 
MOVE 36v 

MPY 164 
NCOMP 42 
NSIGN 42 
NZONE 78 
PACK/UNPAC 66 
PRINT/SKIP 124 
PUT 104 

'ip1403/S1403 134 
,.lp1442 130 
CREAD/PUNCH 158 

R2501 140 
STACK 6 
TYPER/KEYBD 138 
WHOLE 34 

References 

Calls These CSP 
Routines 

NZONE 

-
CARRY, FILL 

-
-

NZONE 
CARRY, FILL 

-
NZONE, FILL 

-
NZONE 

-
-
-

CARRY, FILL 
-
-
-
-

ARGS 
NZONE, WHOLE 
ARGS 
ARGS 
ARGS 
ARGS 

-
ARGS 

-

Form H20-0241-3 
Revised 10/11/68 
By TNL N20-1888 

Calls These Subroutine 
Library Routines 

-
-
-
-
-
-
-

-
-

ref. a 
-
-
-
-
-
-
-
-

ref. d 
ref. a and b 
ref. i 
ref. h 
ref. e and g 
ref. c and g 

-
ref. f and g 

-

a. (EADD,EMPY,ESTO,FLOAT,NORM,SNR,FARC,XMD) 450 words 
b_ (EABS,IFIX) 74 words 
c. (READl) no words 
d. (PRNTl) 404 words 
e. (CARDl) 264 words 
f. (TYPE(}, EBPRT) 638 words 

-g_ (SPEED,ILS04) 360 words 
h. (PNCH1) 218 words 
i. (PRNT3, ZIPCO,EBPT3) 544 words 
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EBCDIC CHARACTERS AND DECIMAL EQUIVALENTS 

A -16064 S -7616 blank 16448 

B -15808 T -7360 • (period) 19264 

C -15552 U -7104 < (less than) 19520 

D -15296 V -6848 ( 19776 

E -15040 W -6592 + 20032 

F -14784 X -6336 & 20544 

G -14528 Y -6080 $ 23360 

H -14272 Z -5824 * 23616 

I -14016 0 -4032 ) 23872 

J -11968 1 -3776 - (minus) 24640 

K -11712 2 -3520 / 24896 

L -11456 3 -3264 , 27456 

M -11200 4 -3008 % 27712 

N -10944 5 -2752 
'"' 

31552 

0 -10688 6 -2496 @ 31808 

P -10432 7 -2240 ' (apostrophe) 32064 

Q -10176 8 -1984 = 32320 

R -9920 9 -1728 
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TIMING DATA 

Subprogram Name Approximate* Execution Time in Microseconds** 

GET 
PUT 
EDIT 
MOVE 
FILL 
WHOLE 
NCOMP 
NZONE 
ICOMP 
NSIGN 
ADD 
SUB 
MPY 
DIV 

A1DEC 
DECAl 
A1A3 
A3A1 
PACK 
UNPAC 
DPACK 
DUNPK 

2250 + 2190 C 
3450 + 3090 C 

630 + 90 S + 180 M 
300 + 45 C 
300 + 30 C 

1400 
250 + 75 C 
350 
500 + 95 C 
240 

2160 + 216 L 
2160 + 216 L 
2400 + 120 P 
4000 + Q (445 + 667 DIV) 

700 + 54 A 
180 + 117 A 
470 + 1084 A 
545 + 156 A 
360 + 63 A 
420 + 66 A 
392D 
360D 

C = Length of the field, in characters 
S = Length of the source field 
M = Length of the edit mask 
P = Length of the multiplier field x length of the multiplicand field (significant 

digits only--don It count leading zeros) 
A = Length of the A1 field 
D = Length of the packed decimal (D4) field 
L = Length of the longer of the two fields (significant digits only--don't count 

leading zeros) 
Q = Number of significant digits in the quotient (result) field 
DIV = Number of significant digits in the divisor (denominator) field 

* All timings are approximate, and are based on test runs of "typical" 
cases, using fields of "average" size, magnitude, etc. Unusual cases 
may (or may not) differ significantly from the timings obtained from the 
given equations. This is particularly true of the decimal arithmetic 
routines (ADD, SUB, MPY, DIV). 

** Based on 3. 6-microsecond CPU cycle speed. Multiply by 0.6 to obtain 
timings on 2. 2-microsecond CPU. 
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1130 Commercial Subroutine Package (1130-SE-25XI, Version 3, Programmers Reference Card 

Format of Data 

Format of Commercial Subroutine Calls (and Parameters'") Page** Before 

. *ONE WORD INTEGERS ----------------------­
*EXTENDED PRECISION ----------------------­
*IOCS (DISK)- -- -- - - - - - --- -- - - -- -- -- -- -- -- -­
CALL ADD(JCARD,J,JLAST, KCARD, K, KLAST, NER) - - - -- 13 
CALL A IA3(JCARD,J ,JLAST, KCARD, K, ICHAR) - - - - - - - - 15 
CALL Al DEC(JCARD,J{JLAST ,NER) - - - - -- -- - - - - - - __ 18 
CALL A3A I (JCARD,J ,JLAS1, KCARD, K, ICHAR) - - - - - - - _21 
CALL DECAl (JCARD J JLAST NER)----------------26 
CALL DIV(JCARD,J ,JIAST, KCARD, K,KLAST, NER) . - - - - - 28 
CALL DPACK(JCARD,J,JLAST, KCARD,K) _______ ., ___ 31 
CALL DUNPK(JCARD,J,JLAST,KCARD,K) ___________ 34 
CALL EDIT(JCARD,J ,JLAST, KCARD, K, KLAST) - - - - - - '- - 36 
CALL FILL(JCARD,J,JLAST, NCH) -- -- -- -- - - - - -- - - _41 
GET(JCARD,J,JLAST,SHIFT) - - - - - -- -- - - - - - - - - - - _42 
ICOMP(JCARD ,J ,JLAST, KCARD,K, KLAST) - - - - - -- - - _45 CALLIOND _______________________________ 47 

CALL KEYBD(JCARD,J,JLAST) ___________________ 48 
CALL MOVE(JCARD J JLAST KCARD K) ____________ 50 

CALL MPY(JCARDJJLAST, KCARD,K,KLAST, NER) -- - - _52 
NCOMP(JCARD,J,JLAST, KCARD, K) -- - - - - -- -- -- - - - 54 
CALL NSIGN(JCARD,J,NEWS,NOLDS) _____________ 56 

CALL NZONE(JCARD,J, NEWZ, NOLDZ) - - - -- - - -- - - - 58 
CALL PACK(JCARD,J,JLAST,KCARD,K) ____________ 60 
CALL PRINT(JCARD,J,JLAST,NER) ________________ 62 
CALL PUNCH(JCARD,J,JLAST,NER) _______________ 64 

CALL PUT(JCARD,J,JLAST, VAR,ADJST, N) - - - - - -- - - _66 
CALL PI403(JCARD,J,JLAST, NER)- - - -- - - - - - - - - - - _68 
CALL PI442(JCARD,J,JLAST, NER) - -- -- - - - - -- -- - - _70 
CALL READ(JCARD,J,JLAST, NER) - - - -- - --- -- - - - __ 73 
CALL R250l(JCARD,J,JLAST, NER) - ~- -- - - - - - - - - - - _76 
CALL SKIP(N) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _79 
CALL SI403(N) _____________________________ 84 
CALL STACK ______________________________ 81 

CALL SUB(JCARD,J,JLAST,KCARD,K,KLAST,NER) _____ 82 
CALL TYPER(JCARD,J,JLAST) _______ -- - - ___ - _____ 86 

CALL UNPAC(JCARD, J,JLAST, KCARD,K) - _ - - - - - - - - _89 
WHOLE(EXPRESSION) _________________________ 91 

* All parameters required by each subroutine. must be supplied_ 

DI 
Al 
Al 
A3 
DI 
DI 
DI 
D4 
Al 
Dec. 
Al 
Al 
None 
Al 
Any 
DI 
Al 
DI 
Al 
Al 
Al 
Al 
Real *** ___ 

Al 
Al 
Al 
Al 
Dec. 
Dec. 
None 
DI 
Al 
A2 
Real 

DI 
A3 
DI 
Al 
Al 
DI 
D4 
DI 
Al 
Al 
Real*** 
-0+ 
None 
Al 
Same 
DI 
-0+ 
Integer 
Integer 
A2 
Al 
Al 
Al 
Al 
Al 
Al 
Al 
None 
None 
None 
DI 
Al 
Al 
Real 

Comments on Parameters 

Must use for every CSP program - - - - - - - - - - - - - - - - - - - - - - - - - - - -­
Must use if GET or PUT is present - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Only DISK can be specified for CSP I/O ----------------------­
Initialize NER toO; error if NER=K.LAST-----------------------­
You must define ICHAR array, and it must contain 40 characters· - - - - - - -­
Initialize NERto 0; error if NERfO--------------------------­
You must define ICHAR array, and it must contain 40 characters- - - - - - - -­
Initialize NER to 0; error if NERIO --------------------------­
Initialize NER toO; error if NER=KLAST ---------------------

Control characters in mask are: bO.,CR-*S --------------------­
See reverse side for decimal values for NCH - - - - - - - - - - - - - - - - - - -­
SH 1FT must be real, extended precision _ (1- O=no sh ift) - - - - - - - - - - - - -­
Minus:JCARD<KCARDjZero:JCARD=KCARDjPlus:JCARD>KCARD.- - -- - -­
Use before PAUSE or STOP (Monitor Version I Only)- - - - - - - - - - - - - - -­
tv\aximum of 60 Characters allowed - - - - - - - - - - - - - - - - - - - - - - - - - --

Initialize NER to 0; error if NER=KLAST ----------------------­
Minus:JCARD<KCARDjZero:JCARD=KCARDjPlus:JCARD> KCARD. - - - -­
See reverse side for values for NEWS and NOLDS - - - - - - - - - - - - - - -­
See reverse side for values for NEWZ and NOLDZ - - - - - - - - - - - - - - --

Initialize NER to OJ if NER=3, reached chan.9; if NER=4, reached chan. 12 
Initialize NER to -I; if NER=O, last cord, if NER=I, feed or punch check-­
VAR and ADJST must be real, extended precision - - - - - - - - - - - - - - - -­
Initialize NER to 0; if NER=3, reached chan. 9; if NER=4, reached chan. 12 
Initialize NER to -I; if NER=O, last card; if NER=I, feed or punch check-­
Initialize NER to -I; if NER=O, last card; if NER=I, feed or read check--­
Initialize NER to -I; if NER=O, lastcard;if NER=I, feed or read check --­
See reverse side for functional values for N --------------------­
See reverse side for functional values for N ---------------------

Initialize NER to OJ error if NER=KLAST ----------------------­
See reverse side for values for functional characters - - - - - - - - - - - - - --

The expression must be "real" not "integer". --------------------

** Page Nomber in 1130 Commercial Subroutine Package (1130-SE-25X), Version 3 Program Reference Manual (H20-0241-3) 
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Low 

cu 
u c 
cu 
::J 
0-cu 

VI 

0> 
.5 
C 

8 
.5 
-0 

.~ 

....I 

High 

FILL and 

EBCDIC Char. 
(12-0) 

A 
B 
C 
0 
E 
F 
G 
H 
I 

(11-0) 
J 
K 
L 
M 
N 
0 
P 

Q 

R 
S 
T 
U 
V 
W 
X 
Y 
·Z 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

blank 
• (period) 

< (less than). 
( 
+ 
& 
$ 
* 
) 

- (minus) 
/ 
I 

% 
# 
@ 

I (apostrophe) 
= 

NCOMP 

Dec. Eguiv. 
-16320 (1 )(2) 
-16064 
-15808 
-15552 
-15296 
-15040 
-14784 
-14528 
-14272 
-14016 
-12224 (1)(2) 
-11968 
-11712 
-11456 
-11200 
-10944 
-10688 
-10432 
-10176 
-9920 
-7616 
-7360 
-7104 
-6848 
-6592 
-6336 
"'6080 
-5824 

-4032 
-3776 
-3520 
-3264 
-3008 
-2752 
-2496 
-2240 
-1984 
·-1728 

16448 
19264 
19520 (1) 
19776 
20032 
20544 
23360 
23616 
23872 
24640 
24896 
27456 
27712 (1) 
31552 (1) 
31808 (1) 
32064 
32320 

~ Not on 1132 or 1403 Printers 
(2) \'lot on console typewriter 

. 

2 '62.2.'( 

NSIGN - used with Dl fields ---
If NOLDS IS: Then sign was: 

+1 positive 
-1 negative 

When NEWS is: Sign is set to: 
+1 positive 
0 opposite of old sign 

-1 negative 
NOLDS no change 

NZONE - used with Al fields 

If NOLDZ is: Then character was: 
1 A-I 
2 J-R 
3 S-Z 
4 0-9 

more than 4 special 

When NEWZ is: Character is set to: 
1 12 zone 
2 11 zone 
3 Ozone 
4 no zone 

more than 4 no change 

SKIP and S1403 function Value for N 

Immediate skip to channel 1 12544 
Immediate skip to channel 2 12800 
Immediate skip to channel 3 13056 
Immediate skip to channel 4 13312 
Immediate skip to channel 5 13568 
Immediate skip to channel 6 13824 
Immediate skip to channel 9 14592 
Immediate skip to channel 12 15360 
Immediate space of 1 space 15616 
Immediate. space of 2 spaces 15872 
Immediate space of 3 spaces 16128 
Suppress space after printing 0 
Normal spacing is one space after printing. 

TYPER function Decimal constant 
in (JCARD) output area 

Tabulate 1344 
Sh ift to black 5184 
Carrier return 5440 
Backspace 5696 
Line Feed 9536 
Shift to red 13632 
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OPERATING INSTRUCTIONS 

The procedures set forth in IBM 1130 Card/Paper Tape Programming System Operator's 
Guide (C26-3629) and in IBM 1130 DISK Monitor System Reference Manual (C26-3750 or 
C26-3717) should be followed to execute the sample problems and all user-written 
programs. 

Switch settings for the sample problems are as follows: 

Input Output Switches 
Device Device 0 1 2 

1442 console printer down down down 

1442 1132 up down down 
-...... 

1442 1403 up up down 

2501 console printer down down up 

2501 1132 up down up 

2501 1403 up up up 

Make sure that the switches are set properly before the program begins. 

Note: Sample Problem 2 cannot be executed if Version 1 of the Monitor is being used. 
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HALT LISTING 

Conditions A and B (see list below) have the following meaning: 

A Device not ready. 

B Internal subroutine error. Rerun job. If error persists, verify that the sub­
routine deck is accurate, using the listings in this manual. If the deck is the 
same, contact your local IBM representative. Save all output. 

IAR Accumulator (hex) Device Condition 

4J. 1xxO 1442 Card Read Punch A 

41 1xx1 1442 Card Read Punch B 

41 2xxO Console printer or keyboard A 

41 2xx1 Console printer or keyboard B 

41 4xxO 2501 Card Reader A 

41 4xx1 2501 Card Reader B 

41 6xxO 1132 Printer A 

41 6xx1 1132 Printer B 

41 9xxO 1403 Printer A 

41 9xx1 1403 Printer B 
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Date October 11, 1968 

Previous Newsletter Nos. None 

1130 COMMERCIAL SUBROUTINE PACKAGE (1130-SE-25X) 
VERSION 3, MODIFICATION 1 
PROGRAM REFERENCE MANUAL 

Please remove the following pages from H20-0241-3 and replace them with the 
corresponding pages attached: 

Front cover ,,"--
15-16 v 
43-44 v 
47-48 v/ 
95-100 v 

165-176 y/ 

191-192 V' 
195-196 V 
Tear sheet following page 19? 1// 

Reader's Comment Form v" 

Changes are indicated by a vertical line in the left margin. 

Please file this newsletter at the back of H20":0241-3, where it will serve as a record 
of changes received and incorporated. 

IBM Corporation, Technical Publications Dept., 112 E. Post Road, White Plains, N. Y. 10601 

Prlnled in U.S,A, 



READER'S COMMENT FORM 

1130 Commercial Subroutine Package 
(I 130-SE-2SX), Version 3, Modification 1 
Program Reference Manual 

H20-024 1-3 

Please comment on the usefulness and readability of this publication, suggest additions and 
deletions, and list specific errors and omissions (give page numbers). All comments and sugges­
tions become the property of IBM. If you wish a reply, be sure to include your name and address. 

COMMENTS 

fold fold 

fold fold 

• Thank you for yom cooperatioll, No postage 11t'('('ssary if mailed in the U.S.A. 
FOLD ON TWO LINES, STAPLE AND MAIL. 



H20-0241-3 

YOUR COMMENTS PLEASE •.. 

Your comments on the other side of this form will help us improve future editions of this pub­
lication. Each reply will be carefully reviewed by the persons responsible for writing and pub-
lishing this material. . 

Please note that requests for copies of publications and for assistance in utilizing your IBM 

system should be directed to your IBM representative or the IBM branch office serving your 
locality, 

fold fold 
........................................................................................................................................................................................ 'II .................. .. 

Attention: Technical Publications 

BUSINESS REPLY MAIL 
NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 

POSTAGE WILL BE PAID BY ..• 

IBM Corporation 

112 East Post Road 

White Plains, N. Y. 10601 

FIRST CLASS 

PERMIT NO. 1359 

WHITE PLAINS, N. Y. 

................................................................................................................................................................................................................................................ 

fold 

International Business Machines Corporation 
Data Processing Division 
112 East Post Road, White Plains, N.Y.I06ot 
IUSAOnly] 

IBM World Trade Corporation 
821 United Nations Plaza, New York, New York 10017 

. IInternational] 

fold 



H2()"{)24 1-3 

TIrnllil 
" International Business Machines Corporation 

Data Processing Division 
112 East Post Road, White Plains, N. Y. 10601 
(USA Only) 

IBM World Trade Corporation 
821 United Nations Plaza, New York, New York 10017 
(International) 


