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WHEN SEARCH A LARGE, SEQUENTIALLY ORGANIZED FILE ON A DISK 
OR DRUM THIS ROUTINE WILL SIGNIFICANTLY IMPROVE RUN TIME 
BY REQUIRING ONLY AN ABSOLUTE MINIMUM NUMBER OF I/O 
OPERATIONS, AS OPPOSED TO A SEQUENTIAL SEARCH WHICH MUST 
READ ON THE AVERAGE, HALF THE FILE TO FIND THE RECORD. 
IMPROVEMENT IS PARTICULARLY NOTICEABLE IN CASES WHERE THE 
SAME FILE MUST BE SEARCHED REPETITIVELY. 

PROGRAMMING SYSTEMS - WRITTEN IN OS/360 ASSEMBLER LANGUAGE. 
TIMING: RANGES FROM UNDER 0.25 SEC. TO ABOUT 0.90 SEC., 
DEPENDING ON DEVICE TYPE, NUMBER OF EXTENTS, BLOCKING 
FACTOR, AND FILE SIZE. SEE PROGRAM WRITE-UP FOR 
OPTIMIZATION TECHNIQUES. 

MINIMUM SYSTEM REQUIREMENTS - STORAGE REQUIRED, '440 BYTES 
FOR PROGRAM, PLUS EITHER 350 BYTES OR THE FILE BLOCKSIZE, 
WHICH EVER IS LARGER. 

NOTES: CURRENTLY IMPLEMENTED ONLY FOR 2311, 2314, AND 
2301 DEVICES. 

DOCUMENTATION: 18 PAGES, NO ADDITIONAL CHARGE. 
CARD COUNT: 550 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 12/68 

360D-06.7.019 
KWADE - KEYWORD AS A DICTIONARY ENTRY 

AUTHOR: H. P. SIEGLAFF 

DIRECT TECHNICAL INQUIRIES TO: 
H. P. SIEGLAFF 
3610 W. NORTHVIEW 
PHOENIX, ARIZONA 85021 

DESCRIPTION - THESE FORTRAN SUBROUTINES GENERATE KWOC AND 
LEFT JUSTIFIED KWIC OUTPUT FROM A CHARACTER STRING SUPPLIED 
BY THE USER. 

THE OUTPUT CAN VARY IN SIZE AS FOLLCWS: 
OUTPUT RECORD - INPUT RECORD + MAXIMUM SIZE KEYWORD + 2 
OUTPUT RECORD MUST BE LESS THAN OR EQUAL TO 256 

CHARACTERS. 
THE SUBROUTINES CAN BE USED TO PROCESS TITLES AND/OR 
KEYWORDS OF ARTICLES OF A JOURNAL. 
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PROGRAMMING SYSTEMS - THE SUBROUTINES WERE !ES!ED USING 
OS FORTRAN LANGUAGE 4 G LEVEL, OS FORTRAN LANGUAGE 4 H 
LEVEL, AND OS VERSION 13 ON A S/360 MODEL 50. 

MINIMUM SYSTEM REQUIREMENTS - 4K BYTES OF CORE ARE REQUIRED 
IN ADDITION TO MEANS OF GETTING INFORMATION INTO AND FROM 
CORE (E.G. CARD READER, CRT, DISK, DRUM, PRINTER OR TAPE). 
THE PACKAGE SHOULD WORK ON ANY S/360 MACHINE WHICH HAS 
FORTRAN IV G AND OS. (MAXIMUM CORE REQUIREMENT IS 1K). 

DOCUMENTATION: 20 PAGES, NO ADDITIONAL CHARGE. 
CARD COUNT: 400 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 12/68 

3600-06.7.022 
OS/360 QUIC (KWIC INDEXING) 

AUTHOR: J. A. STARKWEATHER 
R. KARPINSKI 

DIRECT TECHNICAL INQUIRIES TO: 
R. KARPINSKI 
INFORMATION SYSTEMS, 76-U 
UNIVERSITY OF CALIIORNIA 
SAN FRANCISCO, CA 94143 

DESCRIPTION - QUIC PRODUCES KWIC INDEXES FOR A VARIETY 
OF PURPOSES. MANY OPTIONS PERMIT MODIFYING VARIOUS ASPECTS 
OF THE PROCESS AND RESULTS. THE PROGRAM IS RUN AS A THREE 
STEP JOB: INPUT-(PL/I); SORT-(OS/360 SOET-MERGE); OUTPUT­
(PL/I). 

PROGRAMMING SYSTEMS - WRITTEN IN PL/1F FOR OS/360. 

MINIMUM SYSTEM REQUIREMENTS - APPROXIMATELY 100K BYTES 
ARE USED BUT THE PROGRAM REQUIRES NO SPECIAL EQUIPMENT. 

DOCUMENTATION: 15 PAGES, NO ADDITIONAL CHARGE. 
CARD COUNT: 1,550 APFROXIMATE. 
SUBMITTAL/REVISION DATE: 12/68 



360D-06.7.026 
THE NRIMS ADDRESSING SYSTEM 

AUTHOR: ANDRZEJ P. K. DABROWSKI 

DIRECT TECHNICAL INQUIRIES TO: 
ANDRZEJ P. K. DABROWSKI 
COUNCIL FOR SCIENTIFIC AND INDUSTRIAL RESEARCH 
P. O. BOX 395 
PRETORIA. SOUTH AFRICA 

DESCRIPTION - THE NRIMS ADDRESSING SYSTEM PROVIDES FOR THE 
MAINTENENCE AND OPERATION OF A SINGLE ADDRESS LIST FOR A 
WIDE SPECTRUM OF SUBSCRIBERS. THE RECORD FOR EACH 
SUBSCRIBER CONTAINS IN ADDITION TO HIS ADDRESS, INFORMATION 
REGARDING THE PARTICULAR PUBLICATIONS HE WISHES TO RECEIVE, 
HIS DISCIPLINARY FIELDS OF INTEREST, AND HIS CATEGORY OF 
EMPLOYMENT AND PROFESSIONAL STATUS. THESE THREE CRITERIA 
CAN BE nSED TO GENERATE A MAILING LIST, PRINTED ON 
CONTINOUS FORM ADDRESS LABEL PAPER, FOR THE PARTICULAR 
MATERIAL WHICH IS TO BE MAILED. 

PROGRAMMING SYSTEMS - PROGRAMMING LANGUAGE - OS/360 
ASSEMBLER 

MINIMUM SYSTEM REQUIREMENTS - THOSE REQUIRED BY OS/360 

DOCUMENTATION: 35 PAGES, $.75 ADDITIONAL CHARGE. 
CARD COUNT: 5,650 APPROXIMATE. 
SUBMITTAL/REVISION DATE: /71 

360D-06.7.027 
BAYLOR INFORMATION ANALYSIS SYSTEM (EIAS) 

AUTHOR: ALAN BEALE 

DIRECT TECHNICAL INQUIRIES TO: 
ALAN BEALE 
INSTITUTE OF COMPUTER SCIENCE 
BAYLOR COLLEGE OF MEDICINE 
1200 MOURSUND 
HOUSTON, TEXAS 77025 

DESCRIPTION - BIAS, THE BAYLOR INFORMATION ANALYSIS 
SYSTEM, IS A VERSATILE DATA BASE SYSTEM. IT ALLOWS 
ACCESS TO ANY NUMBER OF DATA BASES, CONTAINING RECORDS 
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OF VARYING LENGTH, COMPLEXITY AND INDEXING STRUCTURE, 
BY ANY NUMBER OF USERS, BOTH I~ BATCH AND INTERACTIVELY. 
COMPONENTS OF THE SYSTEM ARE: 

1. THE BIAS FILER. THIS COMPONENT MAKES ALL 
ADDITIONS, DELETIONS AND UPDATES TC BIAS DATA. 
BECAUSE THIS ACTIVITY IS CONCENTRATED IN ONE 
TASK, VARIOUS SYNCHRONIZATION AND BELIABILITY 
PROBLEMS ARE AVOIDED. 

2. THE BIAS TP PROGRAM. THIS IS A MULTI-USER 
INTERACTIVE PROGRAM TO RETRIEVE, MODIFY, DELETE 
AND ADD INDIVIDUAL DATA RECORDS. 

3. THE BIAS TAELE ASSEMBLER. THIS IS A BATCH 
PROGRAM USED TO DEFINE TO BIAS THE LAYOUT AND 
INDEXING STRUCTURE OF THE RECORDS OF A DATA 
BASE. IT ALSO PROVIDES DATA PASSWCRDS AND THE 
DEGREE OF PROTECTION DESIRED. 

4. THE BIAS RETRIEVAL PROGRAM (EOOLRET)~ THIS IS AN 
INTERACTIVE PROGRAM ALLCWING A DATA EASE TO BE 
SEARCHED FOR RECORDS THA1 SATISFY ONE OR MORE 
PROPERTIES, GATHERING STATISTICS AND FREQUENCY 
COUNTS ON SELECTED ITEMS IN THE PROCESS. THE 
PROPERTIES ARE EXPRESSED IN THE FCBM OF "EOOLEAN 
QUESTIONS", USING AN ALGOL-LIKE LANGUAGE. 

5. VARIOUS UTILITIES, BOTH SYSTEM AND USER. USER 
UTILITIES INCLUDE A LOADER, TO LOAD DATA INTO THE 
SYSTEM, AND AN INTERACTIVE PASSWOBD MODIFICATION 
UTILITY. SYSTEM UTILITIES INCLUDE A FILE RECOVERY 
PROGRAM AND A SYSTEM ACCCUNTING ROUTINE. 

6. ALL FACILITIES OF BIAS ARE AVAILAEIE TO PROGRAMS 
WRITTEN IN PL/I, THROUGH USE OF SEVERAL LIBRARIES 
OF INTERFACE ROUTINES. THESE INCLUDE RECORD 
MODIFICATION AND RETRIEVAL ROUTINES, PASSWORD 
VERIFICATION ROUTINES, AND CCNVERSICN ROUTINES. 

IMPORTANT FEATURES OF THE SYSTEM ARE: 

1. ALL DATA IS STORED IN ONE OS DATA SET, THEREBY 
REDUCING OVERHEAD AND THE NEED TO PROVIDE ROOM 
FOR GROWTH FOR EACH DATA BASE INDEfENDENTLY. 
DATA STORED ON THIS FILE IS GENERALLY STORED IN 
"BLANK-SUPPRESSED" FORM, SO THAT NC SPACE IS 
OCCUPIED BY MISSING DATA. THE FILER IS THE ONLY 
TASK IN THE BIAS SYSTEM THAT CAN USE THE BIAS 
DATA FILE FOR OUTPUT. EVEN THOUGH ALL DATA IS 
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STORED IN THE SAKE DATA SET r A USER MAY ONLY 
RETRIEVE OR KODIFY DATA FOR WHICH HE PROVIDES 
THE CORRECT PASSWORD. FURTHUR r PASSWORDS MAY BE 
EASILY (AND INTERACTIVELY) CHANGED AT ANY TIME. 

2. A DATA CLASS MAY BE REFINED AFTER CREATION r IF 
APPROPRIATE. THE INDEXING STRUCTURE MAY NOT BE 
CHANGEDr BUT tATA ITEMS MAY BE ADDED r REMOVED 
OR CHANGED IN CHARACTERISTICS. THE RECORD SIZE 
MAY ALSO BE INCREASED OR DECREASED. HOWEVER, ANY 
RECORD WHOSE MEANING IS CHANGED BY THIS PROCESS 
SHOULD BE REFILED. 

3. FILE REORGANIZATION IS PERIODICALLY NECESSARY. 
HOWEVER, THE REORGANIZATION PROCESS (CALLED 
"DATASPACE RECLAMATION") IS PERFORMED BY THE FILER, 
AND DOES NOT INHIBIT THE COMPLETE USE OF THE SYSTEM r 
OTHER THAN BY FRACTIONALLY INCREASING RESPONSE TIME. 

4. FILE INTEGRITY IS PRESERVED EVEN IF THE FILER 
ABENDS r OR THE OPERATING SYSTEM CRASHES. 
ADDITIONALLY r THE SYSTEM MAY BE GENERATED TO 
RECORD ALL UPDATE TRANSACTIONS. IF THE FILE IS 
HARMED OR LOST r IT MAY BE RESTORED FROM A BACKUP r 
AND BROUGHT UP TO DATE THROUGH APPLICATION OF THE 
RECORDED TRANSACTIONS, USING A SYSTEM U~!LITY. 

SYSTEM CHARACTERISTICS OF BIAS ARE: 

1. THE INTERACTIVE PARTS OF BIAS WERE WRITTEN UNDER 
BEST (THE BAYLOR EXECUTIVE SYSTEM FOR TELEPROCESSING), 
WHICH IS IN THE SHARE PROGRAM LIERARY (360D-05.1. 018) • 
THE SYSTEK IS ADAPTABLE TO OTHER TP SYSTEMS (E.G., 
TSO) r AND SUGGESTIONS ARE INCLUDED IN THE 
DOCUMENTATION FOR CONVERSION. 

2. BIAS RUNS EXCLUSIVELY AS A PROBLEM PROGRAM. IT MAKES 
USE OF ONE USER SVC (TYPE II OR III) FOR INTER-REGION 
COMMUNICATION. 

3. BIAS IS CURRENTLY RUNNING UNDER OS/MFT, RELEASE 21.8. 
IT SHOULD RUN WITHOUT CHANGE UNDER MVT r BUT THIS HAS 
NOT BEEN TESTED. BIAS SHOULD ALSO RUN UNDER VS1, 
PROVIDED THE TP INTERFACES WERE CHANGED TO USE A 
VS1-SUPPORTED SYSTEM. IT SHOULD ALSO RUN UNDER VS2 
WITH AN APPROPRIATE TP SYSTEM r IF THE COMMUNICATION 
SVC WERE REWRITTEN. 

4. BIAS IS WRITTEN IN ASSEMBLY LANGUAGE AND PL/I. THE 
CRITICAL SYSTEK COMPONENTS r SUCH AS THE FILER AND 
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THE TP PROGRAM, ARE WRITTEN IN ASSEMBLY LANGUAGE. 
THE PL/I COMPONENTS WERE WRITTEN FCR USE WITH THE 
PL/I OPTIMIZING COMPILER. HOWEVER, THEY WILL COMPILE 
AND RUN USING PL/I (F). ALSC r THE INTERFACE ROUTINES 
MAY BE GENERATED FOR USE WITH EITHER VERSION OF THE 
PL/I COMPIL ER. 

5. NO SPECIAL ACCESS METHODS OR APPENDAGES ARE NEEDED 
FOR BIAS. ALL I/O IS PERFORMED THROUGH QSAM, BSAM, 
BPAM AND BDAM. 

6. THE AMOUNT OF CORE REQUIRED FOR BIAS DEPENDS ON 
GENERATION PARAMETERS r SUCH AS MAXIMUM RECORD SIZE 
AND MAXIMUM NUMBER OS SIMULTANEOUS USERS. PRACTICAL 
MINIMA ARE 52K EACH FOR THE FILER ANt TP PROGRAM AND 
100K FOR BOOLRET. 

ABOUT 350 PAGES OF DOCUMENTATION (MACHINE-READABLE), BOTH 
USER AND SYSTEM, IS PROVIDED WITH BIAS. 

BIAS HAS BEEN RUNNING FOR PRODUCTION AT BAYLOR FOR A YEAR 
AND A HALF. THERE ARE CURRENTLY ABOUT 30 DATA CLASSES IN 
USEr TOTALING 200,000 RECCRDS AND 24 r OOO r OOO BYTES OF DATA. 

PROGRAMMING LANGUAGE - ASSEMBLER AND PLII 

MINIMUM SYSTEM REQUIREMENTS - SEE DESCRIPTION 

DOCUMENTATION: 8 PAGES r NO ADDITICNAL CHARGE. 
(PLUS MACHINE READABLE DOCUMENTATION) 

CARD COUNT: NOT AVAILABLE ON CARDS. 
SUBMITTAL/REVISION DATE: 12/75 
REQUIRES 1200 FT. TAPE FOR DISTRIBUTION AT 800 BPI. 

360D-06.7.028 
SELECT PROGRAM 

AUTHORS: DORON STEGER & GUNNAR GRUVAEUS 

DIRECT TECHNICAL INQUIRIES TO: 
DORON STEGER OR GUNNAR GRUVAEUS 
HOECHST-ROUSSEL PHARMACEUTICALS r INC. 
ROUTE 202-206 NORTH 
SOMERVILLE r NJ 08876 

DESCRIPTION - IN CASES WHERE MANY PROGRAMS MAKE USE OF THE 
SAME DATA r IT IS AS A RULE BOTH DIFFICUL~ AND EXPENSIVE TO 
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MAINTAIN A SEPARATE DATA FILE FOR EACH PROGRAM ANt INST~AD 
ONLY A COMPLETE DATA FILE IS MADE AVAILABLE. THE SELECT 
PROGRAM WAS DESIGNED TO ACT AS AN INTERFACE BETWEEN SUCH A 
DATA STRUC~URE AND PROGRAMS THAT WILL ANALYZE THIS tATA. 
SELECT LOGICALLY PARTITIONS ANY FIXED LENGTH RECORD 
SEQUENTIAL FILE ACCORDING TO USER SPECIFICATIONS AND THEN 
SELECTS THOSE PORTIONS OF DATA WHICH ARE SPECIFIC TO THE 
REQUIREMEN!S OF THE USER PROGRAM. SELECT ALSO PROVIDES 
COUNTS OF VARIOUS BREAKDOWNS OF THE DATA (NUMBER OF GROUPS, 
NUMBER OF CASES IN EACH GROUP, ETC.). THE USER DESCRIBES 
FIELDS USED BY SELECT BY SUPPLYING POSITION AND LENGTH OF 
THE FIELD WITHIN THE DATA, THUS ELIMINATING THE NEED FOR A 
DATA BASE DICTIONARY. 

PROGRAMMING LANGUAGE - FORTRAN G OR PL/I 

MINIMUM SYSTEM REQUIREMENTS - 90K AND A FORTRAN IV OR 
PL/I COMPILER 

DOCUMENTATION: MACHINE READABLE DOCUMENTATION ONLY. 
CARD COUNT: NOT AVAILABLE ON CARDS. 
SUBMITTAL/REVISION DATE: 11/76 

360D-06.8.002 
LPI 

AUTHOR: D. RITCHIE 

DIRECT TECHNICAL INQUIRIES TO: 
DEAN RITCHIE 
COMPUTING CENTER 
WASHIN~TON STATE UNIVERSITY 
PULLMAN, WASHINGTON 99163 

DESCRIPTION - LPI IS A SMALL SET OF SUEPROGRAMS FOR USE BY 
FORTRAN PROGRAMMERS TO PERFORM THE BASIC FUNCTIONS OF LIST 
PROCESSING. THIS PAPER DESCRIBES AND EVALUATES LPI, 
COMPARING IT SPECIFICALLY WITH SLIP, A SIMILAR SYSTEM. 

PROGRAMMING SYSTEMS - OPERATES UNDER OS/360. 

MINIMUM SYSTEM REQUIREMENTS - LPI REQUIRES ONLY SUFFICIENT 
HARDWARE TO COMPILE AND EXECUTE FORTRAN PROGRAMS. 

DOCUMENTATION: 22 PAGES, $.10 ADDITIONAL CHARGE. 
CARD COUNT: 250 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 06/69, 
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360D-06.8.003 
THE DATA STRUCTURES PROGRAMMING SYSTEM 

AUTHOR: F.W. TOMPA 

DIRECT TECHNICAL INQUIRIES TO: 
F.W. TOMPA 
CENTER POR COMPUTER & INFORMATION SCIENCES 
182 GEORGE STREET 
PROVIDENCE, R.I. 02912 

DESCRIPTION - THE DATA STRUCTURES PROGRAMMING SYSTEM (DSPS) 
ALLOWS A USER TO EUILD AND MANIPULATE COMPLEX DATA (LIST) 
STRUCTURES. THE STRUCTURES, ~RITTEN IN THE DATA S~RUCTURES 

PROGRAMMING LANGUAGE (DSPL) AND TRANSLATED INTO ASSEMELER 
LANGUAGE BY A COMPILER, ARE DESIGNED COMPLETELY BY THE 
USER IN ORDER THAT THE~ MAY BEST FIT HIS PARTICULAR 
APPLICATION. THE RUN-TIME PAGING COMPONENT PERMITS THE 
STRUCTURE TO BE ARBITRARILY LARGE WHILE IMPOSING ONLY 
MINIMAL MANIPULATION HANDICAPS ON THE USER. 

USERS OF DSPS INCLUDE THOSE WHC NEED TO DESIGN POWERFUL 
DATA STRUCTURES OPTIMIZED POR RUN-TIME SPEEt. DSPL IS 
COMPLETELY COMPATIBLE WITH ASSEMBLEE LANGUAGE IN ORDER 
TO PERMIT A USER TO CONVENIENTLY INTERMIX SIMPLE 
ARITHMETICS, SHIP!S, ETC. POR MANIPULATING DATA. 

MINIMUM SYSTEM REQUIREMENTS - DSPS WAS WRITTEN POR A 
SYSTEM/360 MODEL 50 OR HIGHER, USING 2314 OR 2311 DIRECT 
ACCESS DEVICES (DISKS) FOR SECCNDARY STOEAGE. 

PROGRAMMING SYSTEMS - IT HAS BEEN RUN UNDER RELEASES 14, 
15/16, AND 17 OF THE 360 OPERATING SYSTEM, USING BOTH MVT 
AND MPT. THE PROGRAM IS WRITTEN IN SYSTEM/360 ASSEMBLER 
LANGUAGE AND HAS BEEN TESTED UNDER IBM'S ASSEMBLER F AND 
WATERLOO'S ASSEMBLER G. 

DOCUMENTATION: 31 PAGES, $.55 ADDITIONAL CHARGE. 
CARD COUNT: 10,450 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 01/69 



360D-06.8.004 
IN-CORE STACK MANIPULATION FOR OS/360 ASSEMBLER 
LANGUAGE PROGRAMS 

AUTHOR: ROGER J CHETWYND 

DIRECT TECHNICAL INQUIRIES TO: 
ROGER J CHETWYND 
COMPUTER SCIENCE DEPARTMENT 
UNIVERSITY OF MONTANA 
MISSOULA, MONTANA 59801 

DESCRIPTION - WSUSTACK IS A RE-ENTERABLE SUBPROGRAM WHICH 
DYNAMICALLY CREATES AND MAINTAINS CORE-RESIDENT STACKS IN AN 
OS/360 ASSEMBLER LANGUAGE ENVIRONMENT. IT MAY BE ASSEMBLED 
AND USED ON AN IBM S/360 UNDER ANY VERSION OF OS SINCE 
RELEASE 14. 

STACK LENGTHS ARE LIMITED ONLY BY THE MAIN STORAGE AVAILABLE 
TO THE TASK, THE SIZE OF THE STACK NODE MAY VARY FROM 1 TO 
256 BYTES AND IS CONSTANT FOR A GIVEN STACK, AND ANY NUMBER 
OF STACKS MAY BE MAINTAINED CONCURRENTLY. 

AS ONE OF THE DESIGN OBJECTIVES WAS OPTIMIZATION OF STORAGE 
AND EXECUTION TIME, THE CALLING SEQUENCES ARE NON-STANDARD. 
ACCORDINGLY A COMPANION SET OF MACRO INSTRUCTIONS IS 
PROVIDED TO GENERATE THE PROPER CALLING SEQUENCES. THE 
FUNCTIONS AVAILABLE, EACH OF WHICH IS CALLED BY A 
CORRESPONDING MACRO INSTRUCTION, ARE: ALLOCATE AND 
INITIALIZE STACK, DELETE STACK, STACK A NODE, UNSTACK A 
NODE, RESET STACK TO THE EMPTY CONDITION, INDEX STACK 
(LOCATE N'TH NODE), SEARCH STACK (LOCATE A NODE SATISFYING 
GIVEN CONDITIONS). 

PROGRAMMING LANGUAGE - ASSEMBLER 

MINIMUM SYSTEM REQUIREMENTS - OS/360 

DOCUMENTATION: 26 PAGES, $.30 ADDITIONAL CHARGE. 
CARD COUNT: 600 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 8/73. 

360D-08.0.003 
WRIMAT MATRIX WRITER 

AUTHORS: R. A. USANIS H. E. SCHAFFER 

DIRECT TECHNICAL INCUIRIES TO: 
DR. R. A. USANIS 
DIRECTOR, COMPUTING CENTER 
POST OFFICE BOX 5445 
N. C. STATE UNIVERSI!Y 
RALEIGH, NORTH CAROlINA 27607 
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DESCRIPTION - THIS SUBROUTINE PRINTS LARGE MATRICES IN 
EASILY READABLE FORM. GIVEN A MATRIX SrORED IN SINGLY 
OR DOUBLY SUBSCRIPTED FORM, SUBROUTINE WRIMAT WILL PRINT 
THE MATRIX IN RECTANGULAR, UPPER TRIANGULAR, OR LOWER 
TRIANGULAR FORM DEPENDING ON THE ARGUMENTS PASSED FROM 
THE CALLING PROGRAM. !HE OUTPUT IS DIVIDED INTO PAGES 
WITH A MAXIMUM OF NINE COLUMNS AND 27 ROWS PER PAGE. EACH 
PAGE IS TITLED, THE ROWS AND CCLUMNS ARE NUMBERED ANt THE 
ROWS ARE DOUBLE SPACED. TRIANGULAR MATRICES CAN BE PRINTED 
ONLY AS STORED AND ARE PRINTED WITH THEIR MAIN DIAGONAL. 
THE OUTPUT FOR ANY SHAPE MATRIX WILL BE SUCH THAT !HE PAGES 
CAN BE ARRANGED TOGETHER TO FCRM THE ENTIRE MATRIX. 

PROGRAMMING SYSTEMS - WRITTEN IN FCRTRAN IV G AND TESTED 
ON RELEASE 11 AND 14 OF OS/360. 

MINIMUM SYSTEM REQUIBEMENTS - SAME AS THCSF REQUIRED FOR 
OS/360. USES APPROXIMATELY 3330 BYTES OF MEMORY. A MAXIMUM 
OF 132 PRINT POSITIONS ARE USED. 

DOCUMENTATION: 8 PAGES, NO ADDITIONAL CHARGE. 
CARD COUNT: 300 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 09/69 



360D-08.6.001 
PLOTS - A SUBROUTINE FOR TI~E-SERIES PLOTTIJG ON A PRINTER 

AUTHOR: ~R. R. H. KARPINSKI 

DIRECT TECHNICAL INQUIRIES TO: 
MR. R. H. KARPINSKI 
INFORMATION SYSTEMS, 16-U 
UNIVERSITY OF CALIFORNIA 
SAN FRANCISCO, CA 94143 

DESCRIPTION - TO USE "PLOTS" TO PLOT N CURVES - CALL PLOTS 
(-N, RANGES) WHERE N EQUALS NUMBER OF CURVES (THIS ARGUMENT 
SHOULD BE NEGATIVE FOR THE SETUP CALL, CAUSING A NEW PLOT 
TO BE STARTED), AND RANGES EQUALS AN ARRAY OF SIZE 3N PLUS 
3 : 

- RANGES (1) - TIME ZERO (TIME OF BEGINNING OF PLOT). 
- RANGES (2) - DELTA TIME (TIME INCREMENT PER PLOT LINE). 
- RANGES (3) - 1 (TIME WILL BE PRINTED EVERY 1 LINES, UNLESS 

1 IS LESS THAN ZERO). 
- RANGES (4) - X(1) MIN. (MINIMUM VALUE TO EE PLOTTEt FOR 

FIRST CURVE). 
- RANGES (5) - X(1)MAX. (MAXIMUM VALUE TO BE PLOTTED FOR 

FIRST CURV E) • 
- RANGES (6) - X (1) CHAR. (CHARACTER TO BI PLOTTED TO 

INDICATE FIRST CURVE) • 
- RANGES (3N PLUS 1) - X (N) MIN. 
- RANGES (3N PLUS ~ - X(N) MAX. 
- RANGES (3N PLUS ~ - X(~ CHAR. 

FOR EACH LINE DESIRED (I. E. CALL "PLOTS" MAMY TIMES OMCE 
FOR EACH TIME INCREMENT), CALL PLOTS (N,X) WHERE N EQUALS 
THE NUMBER OF CURVES AND XCI) EQUALS THE CURRENT VALUE 
OF THE ITH CURVE. "PLOTS" WILL ACTUALLY PLOT A VALUE UP 
TO, BUT NOT INCLUDING, MAX. PLUS (MAX-MIN) *0.01 IN THE 
101 ST POSITION. N SHOULD BE BET WEEI 1 AID 100. 

PROGRAMMING SYSTEMS - WRITTEN IN FORTRAN IV. 

MINIMUM SYSTEM REQUIREMENTS - THOSE REQUIRED FOR OS/360. 

DOCUMENTATION: 6 PAGES, NO ADDITIONAL CHARGE. 
CARD COUNT: 100 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 02/61 
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3600-08.6.002 
INTERFACE BETWEEN PL/I USER PRCGRAMS ANt CALCOMP 
ROUTINES 

AUTHOR: MR. E. H. REMY 

DIRECT TECHNICAL INQUIRIES TO: 
MR. E. H. REMY 
EASTMAN KODAK CO. 
BLDG. 56, KODAK PAR~ 

ROCHESTER, NEW YORK 14650 

DESCRIPTION - THE OS/360 PLOTTING ROUTINES PROVIDED BY 
CALCOMP ARE WRITTEN IN FORTRAN AND ASSEMBLER AND ARE 
DESIGNED TO BE USED BY A FORTRAN PROGRAM. THESE ROUTINES 
MAY BE CALLED BY A PL/I PROGRAM BUT SUCH USE DOES NOT 
PERMIT SOME COMMONLY USED PL/I FEATURES SUCH AS CHARACTER 
STRINGS. IT IS ALSO AN INCONVENIENCE POB A PL/I PROGRAMMER 
TO ADHERE TO FORTRAN LINKAGE CONVENTIONS SUCH AS AVOI~ING 

PASSING DOPE VECTORS. TO PERMIT THE PLjI PROGRAMMER TO 
USE STRAIGHT-PORWARD PL/I STATEMENTS IN FLOT PROGRAMS, 
THIS INTERFACE HAS BEEN WRITTEN TO INTERCEPT THE LINKAGE 
BETWEEN THE USER'S PROGRAM ANt THE ROUTINES PROVIDED BY 
CALCOMP. LINKAG! EDITOR "CHANGE" CARDS ARE USED TO PERMIT 
THE INTERFACE TO HAVE ENTRY POINTS WITH THE SAME NAMES 
AS THE ROUTINES PROVIDED BY CALCOMP. THE JCL MAY EE 
MODIFIED TO CONFORM TO AN INSTALLATION'S PROCEDURES AND 
NAMING CONVEITIONS. 

PROGRAMMING SYSTEMS - WRITTEN IN PORTRAN. 

MINIMIM SYSTEM REQUIREMENTS - THOSE RECUIRED FOR 05/360. 

DOCUMENTATION: 14 PAGES, NO ADDITIONAL CHARGE. 
CARD COUNT: 200 APPROXIMATE. 
SUBMITTAL/REVISION OAT!: NOT KNOWN 



360D-08.6.003 
PLOT - A SUBROUTINE FOR PLOTTING ON A PRINTER 

AUTHOR: MR. L. ISRAEL 

DIRECT TECHNICAL INQUIRIES TO: 

TECHNICAL ASSISTANCE 
NOT CURRENTLY AVAILABLE. 

DESCRIPTION - THE SUBROUTINE PLOT IS USED FOR PLOTTING 
ON A PRINTER. IT WILL PRINT ONE TO NINE SETS OF DEPENDENT 
VARIABLES AGAINST AN INDEPENDENT VARIABLE, AND/OR A CURVE 
OF CALCULATED VALUES. 

PROGRAMMING SYSTEMS - WRITTEN IN BASIC FORTRAN IV. 

MINIMUM SYSTEM REQUIREMENTS - THCSE REQUIRED FOR OS/360. 

DOCUMENTATION: 18 PAGES, NO ADDITICNAL CHARGE. 
CARD COUNT: 250 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 10/67 

360D-08.6.011 
PNRG, PERSPECTIVE PLOTTING ROUTINE, ARBITRARY GRID 

AUTHOR: B. KUBERT 

DIRECT TECHNICAL INQUIRIES TO: 

TECHNICAL ASSISTANCE 
CURRENTLY NOT AVAILABLE. 

DESCRIPTION - THIS SUBROUTINE GENERATES PERSPECTIVE PLOTS 
OF CURVES AND SURFACES. THE SURFACES REPRESENT FUNCTIONS 
OF TWO VARIABLES, F(X,Y), WHICH SATISFY CERTAIN 
RESTRICTIONS. AS AN OPTION THE SURFACES MAY BE TAKEN TO 
BE OPAQUE, IN WHICH CASE ALL HIDDEN LINES ARE ELIMINATED. 
THE INPUT DATA FOR A SURFACE ARE THE MESH POINTS OF TWO 
FAMILIES OF·CURVES LYING ON THE SURFACE. THEY ARE GIVEN 
IN THREE ARRAYS, ONE CONTAINING X-COORDINATES, ONE 
CONTAINING Y-COORDINATES, AND THE OTHER CONTAINING Z­
COORDINATES OF THE MESH POINTS. THE INPUT DATA FOR A CURVE 
IS A SET OF CONSECUTIVE POINTS LYING ON THE CURVE. PNRG 
IS A MODIFICATION OF A SUBROUTINE WRITTEN BY J. SZABO AND 
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S. GIULIERI. IT IS COMPATIBLE WITH FORTEAN H, HOWEVER, 
IT HAS ONLY BEEN CHECKED OUT ON FORTRAN G. 

PROGRAMMING SYSTEMS - WRITTEN IN FORTRAN. 

MINIMUM SYSTEM REQUIREMENTS - THE PROGRAM WAS RUN ON AN 
IBM 360-IH65 USING LESS THAN 270K. 

DOCUMENTATION: 46 PAGES, $1.30 ADDITIONAL CHARGE. 
CARD COUNT: 2,000 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 08/69 

360D-08.6.012 
PRG, PERSPECTIVE PLOTTING ROU~INE, RECTANGULAR GRID 

AUTHOR: B KUBERT 

DIRECT TECHNICAL INCUIRIES TO: 

TECHNICAL ASSISTANCE 
NOT CURRENTLY AVAILABLE. 

DESCRIPTION - PRG IS AN OS/360 FORTRAN SUBROUTINE WHICH 
GENERATES PERSPECTIVE PLOTS OF CURVES ANt SURFACES. THE 
SURFACES REPRESENT FUNCTIONS OF TWO VARIABLES, F(X,Y), 
WHICH SATISFY CERTAIN RESTRICTIONS. THE PLOT OF A SURFACE 
IS CONSTRUCTED FROM TWO FAMILIES OF CURVES ON THE SURFACE, 
ONE FAMILY HAVING CURVES ON THE SURFACE, ONE FAMILY HAVING 
CURVES WITH FIXED X COORDINATES, THE OTHER FAMILY HAVING 
CURVES WITH FIXED Y COORDINATES. THE PLOTTING OF THE 
LATTER CAN BE SUPPRESSED. THE SURFACES CAN BE ROTATED 
OR TRANSLATED. AS AN OPTION THE SURFACES MAY BE TAKEN 
TO BE OPAQUE, IN WHICH CASE ALI HIDDEN LINES ARE ELIMINATED. 
THE INPUT DATA FOR THE SURFACE IS GIVEN IN FIVE ARRAYS 
WHICH CONTAIN THE STARTING X AND Y VALUES, THE X AND Y 
INCREMENTS AND THE Z VALUES. THE INPU~ DATA FOR A CURVE 
I S A SET OF CON SECUTI VE PCI NT.S LYI NG CN THE CU RVE. THIS 
PROGRAM REPLACED PRG (D003A). THIS SUBROUTINE IS A 
MODIFICATION OF A PROGRAM ORIGINALLY WRI~TEN BY J. SZABO 
AND S. GIULIERI. IT IS COMPATIBLE WITH FORTRAN H, HOWEVER, 
IT HAS ONLY BEEN CHECKED OUT ON FORTRAN G. 

PROGRAMMING SYSTEMS - WRITTEN IN 05/360 FORTRAN. 

MINIMUM SYSTEM REQUIREMENTS - THE PROGRAM WAS RUN ON AN 
IBM 360-IH65 USING LESS THAN 270K. 
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DOCUMENTATION: 31 PAGES, $.55 ADDITIONAL CHARGE. 
CARD COUNT: 1,450 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 08/69 

360D-08.6.013 
PLT360, IBM 1627 PLOTTING ROUTINE 

AUTHOR: MAUREEN CLARK 

DIRECT TECHNICAL INQUIRIES TO: 

TECHNICAL ASSISTANCE 
CURRENTLY NOT AVAILABLE. 

DESCRIPTION - THIS ROUTINE WILL PLOT FROM ONE TO SEVEN 
DEPENDENT VARIABLES VS. AN INDEPENDENT VARIABLE FROM USER­
SUPPLIED INFORMATION. PLT360 IS ON THE S/360 LIBRARY. 
ALL CALLS FROM FORTRAN ARE TO PLT. SUEROUTINES PLT1 AND 
PLTW ARE CALLED BY PLT. PLT360 IS THE OS/360 ASSEMBLER 
LANGUAGE VERSION OF THE 7040-7094 DCS ROUTINES PLT(AM01B), 
PLT1(AM10A), AND PLTW(AM11A), WHICH WERE MAJOR REVISIONS 
OF RW CCP AND RW CCP2, WRITTEN BY K. G. TOMIKAWA AND J. 
R. BLACKMER, RESPECTIVELY, IN AUGUST OF 1962, AT SPACE 
TECHNOLOGY LABORATORIES, REDONDO BEACH, CALIFORNIA. 

PROGRAMMING SYSTEMS - WRITTEN IN OS/360 ASSEMBLER LANGUAGE. 

MINIMUM SYSTEM REQUIREMENTS - TOTAL STORAGE REQUIRED (BYTES) 
IS 236C(16) OR 9046(10). THIS PROGRAM WAS RUN ON AN IEM 
360-IH65. 

DOCUMENTATION: 52 PAGES, $1.60 ADDITICNAL CHARGE. 
CARD COUNT: 2,300 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 08/69 

360D-08.7.003 
HISTOGRAM DISPLAY SUBROUTINE 

AUTHOR: D. ASHLER 

DIRECT TECHNICAL INQUIRIES TO: 
DR. D. ASHLER 
OFFICE OF RESEARCH AND EVALUA~ION 

ROOM 400 
SCHOOL DISTRICT OF PHILADELPHIA 
21ST ST. AND BENJ. FRANKLIN PAEKWAY 
PHILADELPHIA, PA 19103 

PAGE 50 

DESCRIPTION - SUBROUTINE HIST MAY BE CALLED TO OBTAIN ~HE 
MEAN, STANDARD DEVIATION, QUARTILES, AND A HISTOGRAM OF 
A DISTRIBUTION. THE CALL MUST SUPPLY THE NAME AND THE 
LENGTH OF A ONE-DIMENSIONAL ARRAY OF REAL*4 NUMBERS; HIST 
SORTS THESE NUMBERS IN PLACE, SUBDIVIDES THEIR RANGE INTO 
FOURTEEN EQUAL INTER~ALS. AND PRINTS A 14-BAR HISTOGRAM 
ON A SINGLE PAGE. THE MEAN AND THE QUARTILE BOUNDARIES 
ARE MARKED ON THE HISTOGRAM. THE VALUES OF THE FOURTEEN 
FREQUENCIES ARE PRIN~ED ABOVE IT, THE VALUES OF THE INTERVAL 
BOUNDARIES AND OF THE MEAN, QUARTILE BOUNDARIES, ANt THE 
STANDARD DEVIATION ARE PRINTED BELOW IT. PROVISION IS 
ALSO MADE FOR DISPLAYING A LEGEND AT THE BOTTOM OF THE 
PAGE AND IN THE UPPER LEFT CCRNER. 

PROGRAMMING SYSTEMS - UTILIZES OS/360. 

MINIMUM SYSTEM REQUIREMENTS - THOSE REQUIRED FOR OS/360. 

DOCUMENTATION: 14 PAGES, NO ADDITIONAL CHARGE. 
CARD COUNT: 300 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 04/68 



360D-08.7.004 
INTERSECTION DETECTION IN THREE DIMENSIONS - A TOOL FOR 
COMPUTER AIDED ENGINEERING DESIGN AND GRAPHIC DISPLAY 

AUTHOR: P. G. COMBA 

DIRECT TECHNICAL INQUIRIES TO: 
DR. P. G. COMBA 
IBM CORPORATION 
CAMBRIDGE SCIENTIFIC CENTER 
545 TECHNOLOGY SQUARE 
CAMBRIDGE, MA 02139 

DESCRIPTION - THE INTERSECTION DETECTION PROGRAM (ID/3D) 
IS A SYSTEM OF FORTRAN SUBROUTINES THAT ENABLES THE USER 
TO - DEFINE 3-DIMENSIONAL CONVEX OBJECTS BOUNDED BY PLANES 
AND QUADRIC SURFACES - DEFINE LINE SEGMENTS IN 3-SPACE 
- TEST FOR INTERSECTIONS BETWEEN PAIRS OF OBJECTS - TEST 
FOR INTERSECTIONS BETWEEN SEGMENTS AND OBJECTS. THE PROGRAM 
IS PRIMARILY A TOOL FOR THE SOLUTION OF PIPE ROUTING AND 
COMPONENT PLACEMENT PROBLEMS. THE SEGMENT-OBJECT 
INTERSECTION TEST CAN ALSO BE USED TO SOLVE THE HIDDEN 
LINE PROBLEM IN COMPUTING GRAPHIC DISPLAYS OF 3-DIMENSIONAL 
OBJECTS. 

PROGRAMMING SYSTEMS - CAN RUN UNDER OS/360 OR BPS. 

MINIMUM SYSTEM REQUIREMENTS - REQUIRES 128K CORE STORAGE. 
(NOTE- THE AMOUNT OF CORE NEEDED FeR COMPILATION AND LINKAGE 
EDITING DEPENDS ON THE VERSION OF THE COMPILER AND LINKAGE 
EDITOR BEING USED. THE PROGRAM HAS BEEN COMPILED AND 
TESTED UNDER BPS WITH 128K STORAGE, AND UNDER OS FORTRAN 
G AND FORTRAN H LEVELS WITH 512K STORAGE). 

DOCUMENTATION: 59 PAGES, $1.95 ADDITIONAL CHARGE. 
CARD COUNT: 3,000 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 12/67 

360D-08.7.006 
SPLOT - ONE PAGE GRAPH-PRINTING SUBROUTINE 

AUTHOR: D. ASHLER 

DIRECT TECHNICAL INQUIRIES TO: 
DR. D. ASHLER 
OFFICE OF RESEARCH AND EVALUATION 
ROOM 400 
SCHOOL DISTRICT OF PHILADELPHIA 
21ST ST. AND BENJ. FRANKLIN PAEKWAY 
PHILADELPHIA, PA 19103 
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DESCRIPTION - SUBROUTINE SPLOT CONSTRUC~S AND PRINTS A 
ONE-PAGE GRAPH ON A PRINTER, E.G., IBM 1403, THAT IS 
NORMALLY SET UP TO PRINT TEN CHARACTERS PER INCH 
HORIZONTALLY, 132 CHARACTERS PER LINE, AT A VERTICAL LINE 
SPACING OF SIX LINES PER INCH. MULTIPLE ENTRIES ARE USED 
TO PROVIDE MAXIMUM FLEXIBILITY. AN AREA OF MEMORY SIMULATES 
THE GRAPH PAPE. IT IS INITIALIZED TO ALL BLANKS. MAXIMUM 
AND MINIMUM VALUES OF THE TWO VARIABLES ARE SUPPLIED FOR 
SCALING PURPOSES. POINTS ARE FLOTT ED EY REPLACING THE 
BLANKS WITH ANY DESIRED CHARACTERS. WHEN THE GRAPH IS 
COMPLETE, A CALL TO GRAPH PRIN~S IT OUT, TOGETHER WITH 
LEGENDS AT BOTTOM AND AT UPPER LEFT IF DESIRED. A SET 
OF POINTS TO BE FLOTTED IS SUPFLIED IN THE FORM OF TWO 
ARRAYS, ONE OF AESCISSAS AND ONE OF ORDINATES, SEVERAL 
SETS OF POINTS MAY BE PLOTTED, EACH SET WITH A DIFFERENT 
CHARACTER. IF DESIRED, THE POINTS WILL EE PRINTED OUT 
SUPERIMPOSED ON A GRID, OR ENCLOSED IN A BOX, WITH SCALE 
VALUES PRINTED ALONG THE LEFT EDGE AND EOTTOM. AXES ARE 
ALSO OPTIONAL. COORDINATES MAY BE SUPPLIED IN SINGLE OR 
DOUBLE PRECISION. SPLOT MAY BE USED TO FRINT PICTURESi 
GRAPHS OF EQUATIONS, SCATTERGBAMS, ETC •• , HOWEVER. FOR 
HISTOGRAMS, HIST IS RECOMMENDED. 

PROGRAMMING SYSTEMS - RUNS UNDER 05/360. 

MINIMUM SYSTEM REQUIREMENTS - THOSE REQUIRED FOR OS/360. 

DOCUMENTATION: 8 PAGES. NO ADDITIONAL CHARGE. 
CARD COUNT: 500 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 04/68 



3600-11.3.015 
COMMERCIAL FEATURE EMULATOR FOR SYSTEM/360 MODEL 44 

AUTHOR: ERIC F. BRUBAKER 

DIRECT TECHNICAL INQUIRIES TO: 

TECHNICAL ASSISTANCE 
CURRENTLY NOT AVAILABLE. 

DESCRIPTION - THE COMMERCIAL FEATURE FOR THE S/360 MODEL 44 
PROVIDES A PROGRAM TO EMULATE THE S/360 INSTRUCTIONS NOT 
IMPLEMENTED IN HARDWARE. THIS PROGRAM REPLACES THE IBM 
LEVEL G EMULATOR. THE NEW EMULATOR, DESIGNATED G1, HAS BEEN 
WRITTEN TO INCREASE EMULATION SPEED. IT WILL NORMALLY 
PRO'IDE AT LEAST A 15% TO 20% REDUCTION IN PROCESSING TIME 
FOR A MAINLINE (NON-44) PROGRAM. THIS AMOUNT VARIES, OF 
COURSE, ACCORDING TO THE INSTRUCTION ~IX (COBOL MAY BE 
FASTER, PL/I NOT SO MUCH, DEPENDING UPON THE ACTUAL CODE 
GENERATED.) TaE G1 EMULATOR SUPPORTS STORAGE PROTECTION 
AND ASCII MODE ARITHMETIC AS OPTIONS, ALLOWING A SLIGHT 
IMPRO'EMENT 11 THESE FEATURES ARE NOT DESIRED. THE PROGRAM 
INCLUDES 1 CHANNEL LOADER TO BOOTSTRAP IT INTO THE STORAGE 
EXTENSIOJ, AND IS WRITTEN IN ASSEMELY LANGUAGE. 

THE G1 !MULATOR ENTERED !ESTING IN SEPTEMBER 1972. SINCE 
THAT DA!!, TEST SI!ES HA'! REPORTED PERFORMANCE GAINS 
RANGING FROM SLIGHTLY UNDER 10% TO OVER 30% ON PARTICULAR 
JOBS. R!POR!S 01 OVERALL SYSTEM PERFORMANCE UNDER G1 HAVE 
BEEN QUIT! SITISFYI»G. 

PROGRAMMING LANGUAGE - ASSEMBLY 

MINIMUM SYSTEM REQUIREMENTS - 5/360 MODEL 44 

DOCUMENTATION: 5 PAGES, NO ADDITIONAL CHARGE. 
CIRD COUNT: 2585 CARDS APPROXIMATE. 
SUBMI!TAL/REVISION DATE: 3/73 

3600-11.4.002 
DCALC 

AUTHOR: R. F. ROSIN 

DIRECT TECHNICAL INQUIRIES TO: 
MR. RICHARD CSGOOD 
YALE COMPUTER CENTER 
175 WHITNEY AVE. 
NEW HAVEN, CCNN. 06520 
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DESCRIPTION - THE PURPOSE OF DCALC IS TO PROVIDE AN 
INTERACTIVE DESK-CALCULATOR FACILITY UNDER OS IN AN 
ENVIRONMENT SUPPORTING 2741'S AND OTHER INTERACTIVE DEVICES. 
THE CHARACTER STRINGS IN LINES 80-138 Of THE LISTING 
DESCRIBE ITS USE, AND SHOW HOW IT IS MUCH MORE THAN A 
SIMPLE DESK-CALCULATOR. DCALC USES SYSIN AND SYSPRINT 
FOR ALL I/O. 

PROGRAMMING SYSTEMS - WRITTEN IN PL/I. 

MINIMUM SYSTEM REQUIREMENTS - THOSE REQUIRED TO RUN S/360 
OS. 

DOCUMENTATION: 23 PAGES, $.15 ADDITIONAL CHARGE. 
CARD COUNT: 550 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 05/68 

360D-12.0.003 
SIFT BCD CODES TO EBC AND DIAGNOSE FORTRAN IV CONVERSION 
PROBLEMS UNDER OS/360 

AUTHOR: D. JACOBS 

DIRECT TECHNICAL INQUIRIES TO: 

TECliNICAL ASSISTANCE 
CURRENTLY NOT AVAILAELE. 

DESCRIPTION - THIS PROGRAM SIFTS BCD CODES INTO EBC AS 
WELL AS DIAGNOSING CERTAIN CONVERSION PROBLEMS WHICH A 
FORTRAN IV PROGRAM WILL HAVE UPON CONVERTING TO THE 360. 
THE PROBLEMS WHICH ARE DIAGNOSED ARE -

- ALL FORMAT STATEMENTS CONTAINING "A5 FORMATS", OR 
GREATER FLAGGED WITH AN "A". ALL FORMA! STATEMENTS 
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COITAINI)1(i; "0 1'Oilll'S" lRE 1'L1GGID IITI 11 "0". lT TH! 
EID OP !lCI ROOTIII (liD IIDIC1TID BY 11 "liD CARD"), 
A RIPIRIICI T1BLI IS PRODUCED IIDICATIIG !II LOC1TION 01' 
EVERY 1'ORI1T ST1!1!11! (BY lSI) liD TH! LOC1TIOI or THEIR 
RESPEC!I'! R!AD/IRIT! STATE!!ITS (BY ISN). 

- EYERY BIlliY RE1D/IRITE STATEIEIT IS 1'L1GGID 
WITH A "Btl. 

- EYERY CALL TO 1 SUBROUTIIE IHICH IS NOT II TH! SUBROUTIIE 
LIBRARY IS PLAGGED WITH A "CIt. THI ST1IC1RD SUBROUTIII 
LIST IS COKPIL!D BY THE USEi lID PUT II A SIQUENTllL D1Tl 
SET. A REFERENCE TABLE OF C1LL!D SUBROUTII!S lID IH!TH!R 
OR NOT THEY ARI nlGGID IS PRODUCED AFTIR THI FOiIUT/ 
READ/WRITE REPERENCE TABLE. 

PROGRA!KIIG SYSTE!S - WRITTEN II ISSIIBL!R LlIGU1GI. 

KINIKUK SYSTEK REQUIRE!EITS - THOSI RIQUIRED POR OS/360. 

DOCUKENT1TION: 31 PAGIS, $.55 lDDITIOI1L C!lRGE. 
C1RD COUIT: 700 APPROXI!lTI. 
SUBKITTAL/REVISION DATI: 11/66 

3600-12.1.024 
IITER1CTIVE HEX DECI!lL OCTAL C1LCUL1TOR 

AUTHOR: D.~. SA~lGUCHI 

DIRECT TICHIICAL IIQUIRIES TO: 
DR. DI1NE ~. SAI1~UCHI 

THI AEROSPACE CORPOR1TIOI 
P. O. BOX 92957 
LOS ANGEtES, Cl 90009 

DESCRIPTION - THE PROGRAK PROYIDIS TSO II'll 1 C1LCUtlTOi 
KOD! WHICH WILL ACCEPT HEX1DECII1L, OCTAL, OR DICIK1L 
INTEGERS. IT REQUIRES NO KNOILEDGI !O USI, liD HIS GOOD 
RESPOISE TIKE. IT IS KEAIT TO BI USID TO HILP READ DUKPS, 
WOR~ WITH THE TEST COKKAND TO CHEC~ OUT PROGRAKS, PROVIDE A 
KETHOD lOR COKPOSIIG HEX TO OCTAL T1PI COIYIRSIOIS, ANt lID 
IN SI"ILAR TASKS WHERE OCTAL OR HEI IUIBIRS liE REQUIRED. 

PROGRAIIIIG LAIGUAGI - PL/I " 

StlIRUI SYSTEft RIQUlil.IITS - 05/360, !SO. 

DOCUftEITATIOI: 6 P1GES, NO lDDI;1011L CHliGI. 
CARD COUIT: 150 lPPROXI!lTI. 
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SUB!ITTAL/RIVISIOI D1TI: 4/14. 

---------------"-----------------------------
360D-12.2.002 

FORTRAI IV TO PL/I TRllSLATOi 

AUTHOR: L. K. LEACH 

DIRECT TECHNICAL INQUIRIES TO: 

TECHNICAL ASSISTA.CI 
CURRENTLY NOT AVAILABLE 

DESCiIPTION - THIS PROGRAK TR1NSL1TIS FORTRAN IV AS 
STAIDARDIZED BY THE AKERICAN ST1ND1RDS ASSOCIATION 
(COK!UNICATIONS OF THE AC!, OCT., 1964) TO PL/I AS DEFIlED 
BY THE IB! PL/I SPECIFICATIOIS (FOR! C28-6571). THE 
TRANSLATOR IS WRITTEN IN PL/I AND USES THE !ETHOD OF 
RECURSIVE DESCEIT TO lCCO!PLISH THE TR1NSLATION. THE 
TRANSL1TOR PRODUCES READABLE PL/I OUTPUT THAT REQUIRES 
"INI!U! PROGR1!!ER EFFORT TO CETAII 1 PIRP!CT TRANSLATION. 
lORTRAM IS lSSOKEt TO HAVE RESERVID lORDS WITH SIGNIFIC1I~ 

BLAN~S. D1TA, EQUIVALENCE, AID B1CISF1CI ST1TE!ENTS Ail 
NOT TRANSL1TED. THE TRANSLATOR IS IRITTEN IN 1 WAY TO 
11KE IT E1SILY KODIFI1BLE TO IICLUDE lDDITION1L FORTRll 
STATE!EMTS OR lCCEPT 1 PlRTICUllR IIST1LLATIOI VERSIOI 
OF POiTRll IV R1THER THll Til 151 STlIDliD. 

PiOGR1SIIIG SYSTE! - IRITTII II PL/I liD RUIS UIDIR THI 
COITiOL or OS/360. (REQOIiIS PL/I el) CO.PIl.li). 

DOCO.ENTATIOI: 20 P1GES, 10 lDDITIOI1L CH1RGE. 
CARD COUNT: 1,050 lPFROXI!lTE. 
SUB!ITT1L/iEVISIOI D1TI: 08/67 



360D-12.2.010 
CDC TO IBM FORTRAN CONVERSION 

AUTHOR~ GEORGE GORSLINE, JR. 

DIRECT TECHNICAL INQUIRIES TO: 
GEORGE GORSLINE, JR. 
UNIVERSITY OF TORONTO LIBRARY 
TORONTO 181, ONTARIO 
CANADA 

DESCRIPTION - CONVERT WILL CHANGE MOST CDC FORTRAN* 
STATEMENTS TO COMPATIBLE IBM FORTRAN IV, G LEVEL. IT WAS 
DESIGNED TO ELIMINATE AS MUCH OF THE HAND-WORK AS POSSIBLE, 
BUT NOT TO BECOME A FULL-FLEDGED COMPILER. THE PROGRAM 
LISTS ALL STATEMENTS CHANGED, BOTH THE ORIGINAL AND THE 
MODIFICATIONS MADE AND PRODUCES FILE OF CONVERTED SOURCE 
IMAGES READY FOR COMPILATION. COMPILING OF CONVERT WILL 
PRODUCE COMMENTS LISTING OPTIONS AVAILAELE WHILE SUPPRESSING 
THE SOURCE LISTING. CONVERT REQUIRES NO SPECIAL SYSTEM 
FEATURES AND SHOULD RUN ON ANY S~QBOL4 (AT LEAST VER 3.0) 
SYSTEM. 

PROGRAMMIPG LANGUAGE - SNOBOL4 

MINIMUM SYSTEM REQUIREMENTS - ANY SNOBOL4 SYSTEM 

DOCUMENTATION: 6 PAGES, NO ADDITIONAL CHARGE. 
CARD COUNT: 350 CARDS APPROXIMATE. 
SUBMITTAL/REVISION DATE: 3/73 

360D-13.2.003 
NLIN: LEAST-SQUARES ESTIMATION OF NON-LINEAR PARAMETERS 

AUTHOR: R. A. USANIS 
J. A. MIDDLETON 

DIRECT TECHNICAL INQUIRIES TO: 
J. H. FULTON 
COMPUTING CENTER 
EQX 5445 
N. C. STATE UNIVERSITY 
RALEIGH, N.C. 27607 

DESCRIPTION - NLIN IS A PL/I MAIN PROGRAM WHICH FITS THE 
MODEL y=f(X,B) TO THE SET OF OBSERVATIONS (Yi,Xi) i=1(1)N 
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USING THE MAXIMUM NEIGHBORHOOD METHOD DEVELOPED BY D. W. 
MARQUARDT. X IS A VECTOR OF INDEPENDEN! VARIABLES AND B 
IS A VECTOR OF PARAMETERS ES~IMATED TC MINIMIZE THE SUM 
OF SQUARES OF (Y-y). 

ANY NUMBER OF PROELEMS CAN BE PROCESSED IN ONE RUN. 
REQUIRED PARTIAL DERIVATIVES CAN BE ES~IMATED OR DEFINED IN 
A USER SUPPLIED ROUTINE. CPTICNS ARE PEOVIDED TO CONTROL 
THE DETAIL OF PRINTED RESULTS, TO OMIT PARAMETRS, TO OBTAIN 
NONLINEAR CONFIDENCE LIMITS, ~O ALLOW USE OF VALUES FROM A 
PREVIOUS PROBLEM, TO USE EITHER PL/I OR FORTRAN EXTERNAL 
ROUTINES, AND TO CONSTRAIN SELECTED PARAMETERS. 

STORAGE REQUIRED IS PROBLEM DEPENDENT WI~H SMALL PROBLEMS 
RUNNING IN 114K. 

THE CURRENT RELEASE IS VERSION 3.2 CONTAINING SEVERAL 
CHANGES IN SOURCE CODE WHICH CCRRECT fROELEMS ENCOUNTERED 
WHEN IMPLEMENTING EARLIER VERSIONS WITH THE PL/I OPTIMIZING 
COMPILER. 

PROGRAMMING LANGUAGE - PL/I, OPTIONAL ALP MODULES. 

MINIMUM SYSTEM REQUIREMENTS - CS PL/I F CR OPTIMIZING 
COMPILERS. 

DOCUMENTATION: 45 PAGES, $1.25 ADDITIONAL CHARGE. 
CARD COUNT: 1,350 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 6/76 

360D-13.4.001 
COOLEY-TUKEY FAST FOURIER TRANSFORM 

AUTHOR: N. BRENNER 

DIRECT TECHNICAL INQUIRIES TO: 
NORMAN ERENNER 
3 SUMNER ROAD 
CAMBRIDGE, MA 02138 

DESCRIPTION - SUBROUTINE FOURT 
(DATA,NN,NDIM,ISIGN,IFORM,WCER). THE CCOLEY-TUKEY FAST 
FOURIER TRANSFORM IN USASI BASIC FORTRAN. TRANSFORM 
(K1 ,K2, ••• ) EQUALS SUM (DATA (J1 ,J2, ••• ) *EXP 
(ISIGN*2*PI*SQRT(-1)*«J1-1)*(K1-1»NN(1) PLUS (J2-1)*(K2-
1) (NN (2) PLUS ••• ///, SUMMED FOR ALL J1,K1 BETWEEN 1 AND 
NN(1), J2,K2 BETWEEN 1 AND NN(2), ETC. THERE IS NO LIMIT 
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TO THE NUMBER OF SUBSCRIPTS. DATA IS A MULTIDIMENSIONAL 
COMPLEX ARRAY (I.E., THE REAL AND IMAGINARY PARTS ARE 
ADJACENT IN STORAGE, SUCH AS FORTRAN IV PLACES THEM). 
IF ALL IMAGINARY PARTS ARE ZERO (DATA ARE DISGUISED REAL), 
SET IFORM TO ZERO TO CUT THE RUNNING TIME BY UP TO FORTY 
PER CENT. OTHERWISE, IFORM EQUALS PLUS 1. THE LENGTHS 
OF ALL DIMENSIONS ARE STORED IN ARRAY NN, OF LENGTH NDIM. 
THEY MAY BE ANY POSITIVE INTEGERS, THOUGH THE PROGRAM RUNS 
FASTER ON COMPOSITE INTEGERS, AND ESPECIALLY IF A MINUS 
1 TRANSFORM IS FOLLOWED BY A PLUS 1 (OR VICE VERSA) THE 
ORIGINAL DATA REAPPEAR, MULTIPLIED BY NTOT (EQUALS 
NN(1)*NN(2)* ••• ). TRANSFORM VALUES ARE NOT ALWAYS COMPLEX, 
AND ARE RETURNED IN ARRAY DATA, REPLACING THE INPUT. IN 
ADDITION, IF ALL DIMENSIONS ARE NOT POWERS OF TWO, ARRAY 
WORK MUST EE SUPPLIED, COMPLEX OF LENGTH EQUAL TO THE 
LARGEST NON 2**K DIMENSION. OTHERWISE, REPLACE WORK BY 
ZERO IN THE CALLING SEQUENCE. NORMAL FORTRAN DATA ORDERING 
IS EXPECTED, FIRST SUBSCRIPT VARYING FASTEST. ALL 
SUBSCRIPTS BEGIN AT ONE. RUNNING TIME IS MUCH FASTER THAN 
THE NAIVE NTOT**2, BEING PROPORTIONAL TO NTOT*(SUM OF THE 
PRIME FACTORS OF NTOT PLUS CONST*(NUMBER OF FACTORS OTHER 
THAN TWOS». ACCURACY IS ALSO GREATLY IMPROVED, AS THE 
RMS RELATIVE ERROR IS BOUNDED BY 3*2**(-B)*SUM«PRIME 
FACTOR) **1.5) , WHERE B IS THE NUMBER OF BITS IN THE FLOATING 
POINT FRACTION. THIS IS THE FASTEST AND MOST VERSATILE 
VERSION OF THE FFT KNOWN TO THE AUTHOR. 

PROGRAMMING SYSTEMS - WRITTEN IN USASI BASIC FORTRAN. 

MINIMUM SYSTEM REQUIREMENTS - 8K. 

DOCUMENTATION: 8 PAGES, NO ADDITICNAL CHARGE. 
CARD COUNT: 800 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 09/68 

360D-13.4.002 
COOLEY-TUKEY FAST FOURIER 'TRANSFORM 

AUTHOR: N. BRENNER 

DIRECT TECHNICAL INQUIRIES TO: 
NORMAN BRENNER 
3 SUMNER ROAD 
CAMBRIDGE, MA 02138 

DESCRIPTION - FAST ON NUMBERS RICH IN FACTORS OF TWO. 
ISIGN IS PLUS 1 OR MINUS 1. SUBROUTINE FOUR1 
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(DATA,NN,ISIGN). THE COOLEY-TUKEY FAST FCURIER TRANSFORM 
IN USASI BASIC FORTRAN. TRANSFORM(K) EQUALS 
SUM {DATA (J) *EXP (I SIGN*2*PI*SQRT (-1) * (J-1) * (K-1 (NN» , 
SUMMED OVER ALL J AND K FROM 1 TO NN. DAT A IS A ONE­
DIMENSIONAL COMPLEX ARRAY (I.E., THE REAL AND IMAGINERY 
PARTS ARE ADJACENT IN STORAGE, SUCH AS FORTRAN IV PLACES 
THEM) WHOSE LENGTH NN EQUALS 2**K, K.GE.O. (IF NECESSARY, 
APPEND ZEROES TO THE DATA). ISIGN IS PLUS 1 OR MINUS 1. 
IF A MINUS 1 TRANSFORM IS FOLLCWED BY A PLUS 1 (OR VICE 
VERSA) THE ORIGINAL DATA REAPPEAR, MULTIPLIED BY NN. 
TRANSFORM VALUES ARE RETURNED IN ARRAY tATA, REPLACING 
THE INPUT. THE TIME IS PROPORTIONAL TO NN*LOG2(NN), RATHER 
THAN THE NAIVE NN**2. ACCURACY IS ALSO GREATLY IMPROVED, 
THE RMS RELATIVE ERROR fOUNDED BY 6*SQRT(2)*LOG2(NN) *2**(­
B), WHERE B IS THE NUMBER OF fITS IN THE FLOATING POINT 
FRACTION. 

PROGRAMMING SYSTEMS - WRITTEN IN USASI BASIC FORTRAN. 

MINIMUM SYSTEM REQUIREMENTS - 8K. 

DOCUMENTATION: 3 PAGES, NO ADDITIONAL CHARGE. 
CARD COUNT: 150 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 09/68 

360D-13.6.003 
NONLINEAR PARAMETER ESTIMATION AND PROGRAMMING 

AUTHOR: YONATHAN EARD 

DIRECT TECHNICAL INQUIRIES TO: 
YONATHAN BARD 
IBM CAMBRIDGE SCIENTIFIC CENTER 
545 TECHNOLOGY SQUARE 
CAMBRIDGE, MASS. 02139 

DESCRIPTION - THE PROGRAM IS DESIGNED TO SOLVE THE FOLLOWING 
PROBLEMS: 
(1) ESTIMATE UNKNOWN PARAMETERS IN NONLINEAR MATHEMATICAL 

MODELS, USING ANY OF THE FOLLCWING TECHNIQUES: 
(A) LEAST SQUARES 
(B) WEIGHTED LEAS'! SQUARES 
(C) MAXIMUM LIKELIHOOD 
(D) BAYESIAN ESTIMATION 

SPECIAL PROVISIONS ARE INCLUDED FCR MODELS INVOLVING 
SOLUTIONS OF ORDINARY DIFFERENTIAL EQUATIONS, AND FOR 
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CHEMICAL REACTION KINETICS EQUATIONS. CONSTRAINTS MAY 
BE IMPOSED ON THE PARAMETER VALUES. 

(2) SOLVE NONLINEAR PROGRAMMING PROBLEMS. 

(3) SOLVE SIMULTANEOUS EQUATIONS, TWO POINT EOUNDARY VALUE 
PROBLEMS, AND OTHER PROBLEMS WHICH CAN BE CAST IN THE 
FORM OF ONE OF THE TWO ABOVE MENTIONED FORMS. 

PROGRAMMING SYSTEMS - THE PROGRA~ IS WRITTEN IN THE LOWEST 
LEVEL FORTRAN IV LANGUAGE. 

MINIMUM SYSTEM REQUIREMENTS - IT CAN BE RUN ON THE IEM 
SYSTEM/360 UNDER THE OS OR BPS MONITORS, ON THE IBM 7090 OR 
7094 COMPU~ER UNDER IBSYS, ETC. 

DOCUMENTATION: 97 PAGES, $3.85 ADDITIONAL CHARGE. 
CARD COUNT: 2,280 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 12/67 

3600-13.6.007 
NONLINEAR LEAST-SQUARES CURVE FITTING FROGRAM 

AUTHOR: FRED S. WOOD 

DIRECT TECHNICAL INQUIRIES TO: 
FRED S. WOOD 
STANDARD OIL COMPANY (INDIANA) 
200 E. RANDOLPH DRIVE 
CHICAGO, ILLINOIS 60601 
TELEPHONE (312) 856- 5860 

DESCRIPTION - THE PROGRAM ALLOWS THE USER TO EStIMATE 
THE COEFFICIENTS OF A NONLINEAR EQUATION SUCH AS 

2 B 
Y = A / (X + ~ AND Y = AX + C -- EQUATIONS THAT ARE 
NONLINEAR IN THE COEFFICIENTS. AN ITERATIVE TECHNIQUE 
IS USED; THE ESTIMATES AT EACH ITERATION ARE OBTAINED BY 
MARQUARDT'S MAXIMUM NEIGHBORHOOD METHOD WHICH COMBINES THE 
GAUSS (TAYLOR SERIES) METHOD AND THE METHOD OF STEEPEST 
DECENT. 

SINCE NUMEROUS FORMS OF EQUATIONS CAN BE USED, THE USER 
MUST SPECIPY THE FORM BY PROVIDING A SUBROUTINE TO COMPUTE 
THE VALUES OF THE EQUATION'S COEFFICIENTS. IN lDDITION, THE 
USER MUST PROVIDE A CONTROL CARD, A FORMAT CARD FOR READING 
DATA AND ESTIMATES OF THE STARTING VALUES OF THE 
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COEFFICIENTS. IF DESIRED, I~FORMATIOI CARDS ANt COEfFICIENT 
NAME CARDS CAN EE READ FOR DISPLAY 01 TRE PRIITOUT. SUCH 
DISPLAYS ARE HELPFUL TO RECORD THE FORft OF THE EQUATION, THE 
PURPOSE OF THE RUN AND ANY ADDITIOI1L II'OBMATION THAT MAY 
HELP IDENTIFY THE PRINTOUT IN ~HE FUTURE. IDENTIFICATION 
OF THE COEFFICIEN~S BY NAME IS P1RTICULAELY HELPFUL WHEN 
WORKING WITH LARGE OR COMPLEX EQUATIONS. 

THE OUTPUT OF THE PROGRAM IS A PRINTED REPORT WHICH INCLUDES 
A DESCRIPTION OF THE PROBLEM, THE STARTING VALUES OF THE 
COEFFICIENTS, THE SIZE OF THE INCREMENTAL STEPS, A SUMMARY 
OF EACH ITERATION AND A SUMMARY OP THE FINAL FIT (IN TERMS 
SIMILAR TO THOSE IN THE LINEAR LEAST-SQUARES CURVE fITTING 
PROGRAM). THE STATISTICS CALCULATED INCLUDE THE NUMBEB OP 
OBSERVATIONS, THE NUMBER OF COEFFICIENTS, THE RESIDUAL 
DEGREES OF FREEDOM, THE MAXIMUM AID MINIMUM VALUE OF THE 
DEPENDENT VAkIABlE AS -WELL AS ITS RANGE, THE STANDARD ERROR 
AND T-VALUE FOR EACH CCEFPICI!IT, THE RESIDUAL SUM OF 
SQUARES, THE RESI£UAL MEAN SQUlRE, AID THE RESIDUAI ROOT 
MEAN SQUARE. 

lISTINGS ARE MADE OF THE OBSERVED AND FI~TED VALUES OF THE 
DEPENDENT VARIABLE -- BOTH IN THE SEQUENCE IN WHICH 
OBSERVATIONS WERE GIVEI TO THE COMPUTER, AND IN THE ORDER OF 
THE MAGNITUDE OF THE DIFFERENCES BETWEEN THE OESERVEt AND 
FITTED VALUES. PLOTS ARE MADE TO INDICATE (1) WHETHER THESE 
DIFFERENCES ARE NORMAllY DISTRIBUTED AND (2) HOW THEY ARE 
DISTRIBUTED OVER ALL THE FITTED VALUES OF THE DEPENDENT 
VARIABLE. PLOTS OF THESE DIFFERENCES VERSUS EACH OF THE 
INDEPENDENT VARIABLES CA~ BE USED TO CHUOS! THE APPROPRIATE 
FORM OF THE EQUATION AND TO DETERMIN! THE DISTRIBUTION OF 
THE OBSERVA~ONS OVER THE RANGE OF EACH IIDEPENDENT 
VARIABLE. 

PROVISIONS ARE MADE TO RUN MULTIPLE PROEIEMS AS WELL AS 
DIFFERENT EQUATIONS USING THE SA!E DATA. THE PROGRAM AS 
DIMENSIONED (114K) WILL HANDLE UP TO 20 VARIABLES AND 170 
OBSERVATIONS. INFORMATION IS GIVEN IN THE PROGRAM LISTINGS 
ON WHICH DI~ENSIONS TO CHANGE IN ORDER TO REDUCE THE OVERALL 
DIMENSIONS OR TO INCREASE EITHER THE NUMEER OF VARIABLES 
AND/OR THE NUMBER OF OBSERVATIONS THE PROGRAM WILL HANDLE. 

THE MACHINE REQUIREMENTS ARE A FORTRAN IV COMPILER, A CARD 
READER AND A PRINTER. 

EXAMPLES ARE GIVEN. 

FOR FURTHER EXAMPLES ON THE USE OP THIS PROGRAM, 
INTERPRETATION OF RESULTS, GLOSSARY OF TERMS, AND USER'S 
MANUAL, REFER TO "FITTING EQUATIONS TO DATA", COMPUTER 
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ANALYSIS OF MULTI-FACTOR DATAw BY CULBERT DANIEL AND FRED 
WOODw WILEY 1971. 

PROGRAMMING SYSTEMS - WRITTEN IN OS FORTRAN IV H LEVEL. 

MINIMUM SYSTEM REQUIREMENTS - OS/360 (SEE ABSTRACT). 

DOCUMENTATION: 33 PAGES w l.65 ADDITIONAL CHARGE. 
CARD COUNT: 1w830 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 01/76 

360D-13.6.008 
LINEAR LEAST-SQUARES CURVE FITTING PROGRAM 

AUTHOR: FRED S. WOOD 

DIRECT TECHNICAL INQUIRIES TO: 
FRED S. WOOD 
STANDARD OIL COMPANY (INDIANA) 
200 E. RANDOLPH DR. 
CHICAGO w IL 60601 

DESCRIPTION - THIS COMPUTER PROGRAM HAS MANY OPTIONS WHICH 
ALLOW THE USER TO TRANSFORM DATA INTO AN APPROPRIATE FORM, 
FIT SPECIFIED EQUATIONS TO THE TRANSFORMED DATA BY LINEAR 
LEAST-SQUARES w AND PROVIDES BOTH STATISTICS AND PLOTS TO AID 
IN EVALUATING THE FIT. A CP-STATISTIC SEARCH TECHNIQUE 
DETERMINES IF SMALLER SETS OF THE VARIABLES WILL REPRESENT 
THE DATA EQUALLY WELL. 

THE TRANSFORMATIONS WHICH ARE AVAILABLE TO THE USER INCLUDE 
RECIPROCALS, SUMS w DIFFERENCEw PRODUCTS, QUOTIENTS w 
LOGARITHMS, AND EXPONENTIALS. SUCH TRANSFORMATIONS ARE USED 
TO CONVERT THE OBSERVED DATA TO MORE CONVENIENT OR MORE 
RATIONAL UNITS, TO ADD TERMS THAT ARE FUNCTIONS OF THE 
DATA-VARIABLES, TO STABILIZE VARIANCE, AND TO OMIT 
VARIABLES. 

IN ADDITION TO THE USUAL STATISTICS w THE PROGRAM CALCULATES 
THE MAXIMUM' AND MINIMUM VALUE OF EACH VARIABLE AS WELL AS 
ITS RANGE w THE RELATIVE INFLUENCE OF EACH VARIABLE AND THE 
WEIGHTED SQUARED STANDARDIZED DISTANCE OF EACH OESERVATION 
FROM THE CENTROID OF ALL OBSERVATIONS. NEAR NEIGHBORS ARE 
USED TO ESTIMATE THE STANDARD DEVIATION OF ~HE DEPENDENT 
VARIABLE. A TABLE OF COMPONENT EFFECTS SHOWS HOW EACH 
VARIABLE CONTRIBUTES TO THE FITTED VALUE OF EACH 
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OBSERVATION. CROSS VERIFICATICN OF COEFFICIENTS CAN BE MADE 
WITH A SECOND SAMPLE OF DATA. 

LISTINGS ARE MADE OF THE OBSERVED AND FI~TED VALUES OF THE 
DEPENDENT VARIABLE -- BOTH IN THE SEQUENCE IN WHICH 
OBSERVATIONS WERE GIVEN TO THE COMPUTER w AND IN THE ORDER 
OF THE MAGNITUDE OF THE DIFFERENCES BETWEEN THE OBSERVED AND 
FITTED VALUES. PLOTS ARE MADE TO INDICATE (1) WHETHER THESE 
DIFFERENCES ARE NORMALLY DISTRIBUTED AND (2) HOW THEY ARE 
DISTRIBUTED OVER ALL THE FITTED VALUES OF THE DEPENDENT 
VARIABLE. PLOTS OF THESE DIFFERENCES, ~OGETHER WITH THE 
COMPONENT EFFECTS OF EACH INDEfENDENT VARIABLEw CAN ALSO BE 
USED {1} TO CHOOSE THE APPROPRIATE FORM OF THE EQUATION w (2) 
TO DETERMINE THE DISTRIBUTION OF THE OBSERVATIONS OVER THE 
RANGE OF EACH INDEPENDENT VARIABLE AND (3) TO ASCERTAIN THE 
INFLUENCE OF EACH OBSERVATION ON EACH COMPONENT OF THE 
EQUATION. 

THE PROGRAM w AS DIMENSIONED w WIlL HANDLE UP TO 105 VARIABLES 
BEFORE TRANSFORMATIONS w 80 AF~ER, AND 1000 OBSERVATIONS. 
PROGRAM CHANGE CARDS ARE INCLUDED TO ALLOW A COMPUTER CENTER 
TO ALSO OFFER A SMALLER PROGRAM WHICH WILL HANDLE UP TO 35 
VARIABLES BEFORE TRANSFORMATIONS, 10 AF~ERw AND 200 
OBSERVATIONS. MULTIPLE DEPENDENT VARIAELES ARE FITTED ONE 
AT A TIME AND MUIT~PLE FORMS CF SPECIFIED LINEAR EQUATIONS 
CAN BE FITTED WITH ONE DATA LOADING. 

THE MACHINE REQUIREMENTS ARE A FOR~RAN IV COMPILER w A CARD 
READERw FOUR SCRATCH FILES AND A PRINTEE. THE CURRENT 
OVERALL DIMENSIONS OF THE 80 VARIAELE PRCGRAM IS 200K, THE 
10 VARIABLE PROGRAM 66K. 

FOR FURTHER EXAMPLES ON THE USE OF THIS PROGRAM w 
INTERPRETATION OF RESULTS w GlOSSARY OF TERMS w AND USER'S 
MANUAL w REFER TO "FITTING EQUATIONS TO DATA"w COMPUTER 
ANALYSIS OF MULTI FACTOR DATA FOR SCIENTISTS AND ENGINEERS 
BY CUTHBERT DANIEL AND FRED WCCDw WILEY 1971. 

PROGRAMMING LANGUAGE - OS FORTRAN H 

MINIMUM SYSTEM REQUIREMENTS - SEE ABSTRACT. 

DOCUMENTATION: 88 PAGES, $3.40 ADDITIONAL CHARGE 
CARD COUNT: 3 w700 APPROXIMATE 
SUBMITTAL/REVISION DATE: 11/75. 



3600-13.7.001 
DIALL - GENERAL LEAST SQUARES DIALLEL ANALYSIS OF VARIANCE 

AUTHOR: H. E. SCHAFFER R. A. US ANIS 

DIRECT TECHNICAL IN~UIRIES TO: 
DR. H. E. SCHAFFER 
DEPT. OF GENETICS 
N. C. STATE UNIVERSITY 
RALEIGH, NORTH CAROLINA 27607 

DESCRIPTION - TWO MAIN PROGRAMS, DIALL AND DIALLC, WHICH 
DO A GENERAL LEAST SQUARES ANALYSIS FOR A GENERAL 
(UNBALANCED) DIALLEL EXPERIMENT, ARE DESCRIBED IN DETAIL. 
THE PROGRAMS, WITH THEIR SUBROUTINES, WILL COMPUTE THE 
ANALYSIS OF VARIANCE AND ANALYSIS OF CROSS-PRODUCTS TABLES 
FOR ANY NUMBER OF VARIABLES INCLUDING THE EXPECTATIONS 
OF THE MEAN SQUARES, CALCULATE THE ESTIMATES OF THE VARIANCE 
COMPONENTS AND ESTIMATE THE CORRELATIONS BETWEEN THE EFFECTS 
FOR DIFFERENT TRAITS. TWO EXAMPLES ARE GIVEN OF THE USE 
OF THESE PROGRAMS. FOR A COMPLETE ANALYSIS OF A 5 LINE 
DIALLEL EXPERIMENT WITH TWO REPLICATES AND ONE VARIABLE 
APPROXIMATELY 42K BYTES OF MEMORY ARE NEEDED. THE MEMORY 
REQUIREMEN7S INCREASE MORE RAPIDLY THAN AN INCREASE IN 
THE NUMBER OF LINES. 

PROGRAMMING SYSTEMS - WRITTEN IN FORTRAN IV, G LEVEL AND 
TESTED USING 05/360. 

MINIMUM SYSTEM REQUIREMENTS - OUTPUT RECORDS UP TO 132 
CHARACTERS ARE PRODUCED. NO SPECIAL EQUIPMENT IS REQUIRED. 

DOCUMENTATION: 27 PAGES, $.35 ADDITIONAL CHARGE. 
CARD COUNT: ,1,250 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 06/69 

3600-15.0.005 
TRANSIENT SOLUTIONS FOR MARKOV CHAINS 

AUTHOR: WINFRIED K. GRASSMANN AND T. K. NGAI 

DIRECT TECHNICAL INQUIRIES TO: 
DR. WINFRIED K. GRASSMAN 
DEPARTMENT CF COMPUTATIONAL SCIENCE 
UNIVERSITY OF SASKATCHEWAN 
SASKATOON, SASKATCHEWAN 
CANADA 
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DESCRIPTION - THE PROGRAM FINDS TRANSIENT SOLUTIONS FOR 
CONTINUOUS MARKOV-CHAINS WITH SPARSE TRANSITION MATRICES. 
SUCH MARKOV-CHAINS OCCUR FREQUENTLY IN QUEUEING THEORY, 
ESPECIALLY IN SITUATI~NS WITH ~ORE THAN ONE QUEUE. THE 
PROGRAM IS WRITTEN IN FORTRAN G. IT CONSISTS OF LESS THAN 
200 STATEMENTS AND HAS NO SUBROUTINES. 7HE METHOD EMPLOYED 
IS RANDOMIZATION. THE ALGORITHM IS DESCRIEED BY W. 
GRASSMANN IN "TRANSIENT SOLUTIONS IN SIMPLE QUEUES", WORKING 
PAPERS OF THE DEPARTMENT CF CC~PUTATIONAL SCIENCE, 
UNIVERSITY OF SASKATCHEWAN, 74-R-2, PAGE 7. 

PROGRAMMING LANGUAGE - FORTRAN G 

MINIMUM SYSTEM REQUIREMENTS - CS/360, FOETRAN G. 

DOCUMENTATION: 25 PAGES, $.25 ADDITIONAL CHARGE. 
CARD COUNT: 350 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 11/74. 

3600-15.1.004 
360 GASP III - GENERALIZED ACADEMIC SIMULATION PROGRAM 

AUTHOR: J. LINDERMAN R. E'. HOLZ 

DIRECT TECHNICAL INQUIRIES TO: 
J. L. LINDERMAN 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
77 MASSACHUSETTS AVENUE 
CAMBRIDGE, MASSACHUSETTS 02139 

DESCRIPTION - 360 GASP III IS A SYSTEM FCR EDUCATIONAL 
SCHEDULING (TIMETABLE CONSTRUCTION, RESOURCE ALLOCATION, 
SECTIONING, EXAMINATION SCHEDULING, SIMULATION AND 
PLANNING). THIS VERSION, DESIGNED WITH MODERN INSTITUTIONS 
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IN MIND, IS ABLE TO COPE WITH MODULAR SCHEDULING, TEAM 
TEACHING, ABILITY TRACKING, INDIVIDUAL STUDIES, ETC. IN 
CONTRAST TO MANY DATA PROCESSING ALGORITHMS, GASP IS 
BASICALLY HEURIStIC, SEEKING A "SATISFACTORY" SOLUTION 
RATHER THAN AN "OPTIMAL" ONE. THE APPROACH HAS PROVEN 
BOTH OPERATIONALLY AND ECONOMICALLY FEASIBLE. MAN-MACHINE 
INTERACTION IS REQUIRED AND THE SYSTEM IS A SUCCESSFUL 
AND POWERFUL "TOOL" WHEN USED PROPERLY AS SUCH. SAVINGS 
IN ADMINIS!RATIVE TIME AND EFFCRT HAVE BEEN REPORTED AS 
HIGH AS 75 PER CENT. MORE DETAILED INFORMATION ABOUT THE 
AREA AND METHOD OF APPLICATION IS AVAILABLE IN THE WRITE­
UP. THE TRANSMITTAL TAPE INCLUDES A lOAD LIBRARY, PROGRAM 
SOURCE AND OBJECT, AND SAMPLE DATA. 360 GASP III IS SIMILAR 
TO 7090/94 GASP III (MI GASP SDA NO. 3455) IN DOCUMENTATION 
AND EFFECT. 

PROGRAMMING SYSTEMS - UTILIZES THE SYSTEM/360 OPERATING 
SYSTEM. 

MINIMUM SYSTEM REQUIREMENTS - S/360 WITH 128K CORE STORAGE. 

DOCUMENTATION: 152 PAGES, $6.60 ADDITIONAL CHARGE. 
CARD COUNT: 30,800 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 07/67 

360D-15.1.008 
SOl-370 SIMULATION SYSTEM 

AUTHOR: HORST E. UlFERS 

DIRECT TECHNICAL INQUIRIES TO: 
HORST E. UlFERS 
DCEC, CODE R830 
1860 WIEHlE AVENUE 
RESTON, VIRGINIA 22090 

DESCRIPTION - THE SOl-370 SIMULATION SYSTEM IS A GENERAL 
PURPOSE SIMULATOR FOR DISCRETE MODELING AND SIMULATION. 
THE SOURCE lANGUAGE IS ENGLISH-lIKE AND HAS BEEN IMPLEMENTED 
AS AN EXTENSION TO Pl/I. THE SYSTEM PRODUCES OBJECT CODE 
AND PROVIDES FOR EXTENSIVE INTERACTIVE POST-SIMULATION 
ANALYSIS. 

THE SYSTEM IS COMPATIBLE WITH ALL VERSIONS OF THE Pl/I-F, 
Pl/I-OPTIMIZING, AND Pl/I-CHECKOUT COMPILERS AND CAN BE 
USED IN THE OS/MVT AND OS/MVT-TSO ENVIRONMENT. IT CAN BE 
OPERATED IN THE BATCH OR TSO MODE. 
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MINIMUM SYSTEM REQUIREMENTS FCR SOl-370, RELEASE 1/76, ARE 
200K OF CORE AND 250 TRACKS OF 3330 DISK OR EQUIVALENT. 

THE DOCUMENTATION CONSISTS OF THE "SOL-370 LANGUAGE 
REFERENCE MANUAL AND A USER'S GUIDE", TN 25-75, AND THE 
"SOL-370 INSTALLATION AND ERROR TRACING GUIDE", TN 23-76. 
BOTH DOCUMENTS ARE AVAILABLE ALSO THROUGH THE DEFENSE 
DOCUMENTATION CENTER (DDC). 

PROGRAMMING LANGUAGE - OS/Pl/I 

MINIMUM SYSTEM REQUIREMENTS - SEE ABSTRACT 

DOCUMENTATION: 58 PAGES. $1.90 ADDITIONAL CHARGE. 
CARD COUNT: NOT AVAILABLE ON CARDS. 
SUBMITTAL/REVISION DATE: 6/76 

360D-15.2.007 
MFOR 360 lINEAR PROGRAMMING CCDE 

AUTHOR: J. SHWIMER 

DIRECT TECHNICAL INQUIRIES TO: 

TECHNICAL ASSISTANCE 
CURRENTLY NOT AVAILABLE. 

DESCRIPTION - MFOR 360 IS AN INDEPENDENT ROUTINE WHICH 
USES THE REVISED SIMPLEX METHOD WITH THE PRODUCT FORM 0' 
THE INVERSE TO SOLVE THE lINEAR PROGRAMMING PROBLEM IN 
STANDARD FORM. MFOR 360 HAS BEEN COMPILED AND TESTED USING 
OS VERSION 11 ON A S/360 MODEL 65. 

THE ROUTINE IS AN ALl-II-CORE ROUTINE, THEREFORE NO 
SECONDARY STORAGE IS NEEDED. SYMBOLIC CCNTROl CARDS DIRECT 
THE OPERATION 0' MFOR 360. 

PROGRAMMING SYSTEMS - WRITTEN IN FORTRAN IV (G LEVEL) WITH 
ONE SUBROUTINE IN 360 BASIC ASSEMBLER lANGUAGE. 

MINIMUM SYSTEM REQUIREMENTS - THOSE NEEDED TO RUN OS/360. 

DOCUMENTATION: 30 PAGES, $.50 ADDITIONAL CHARGE. 
CARD COUNT: 1,450 APPROXIMATE. 
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SUBMITTAL/REVISION DATE: 03/68 

360D-15.1..011 
ZERO-ONE INTEGER PROGRAMMING WITH HEURISTICS 

AUTHOR: E. D. HOLCOMB 

DIRECT TECHNICAL INQUIRIES TO: 
E. D. HOLCOMB 
UNION CARBIDE CORPORATION 
NUCLEAR DIVISION 
COMPUTING CENTER 
ELDG. K-1007 MAIL STOP 17 
POST OFFICE BOX P 
OAK RIDGE, TENNESSEE 37830 

DESCRIPTION - THE ZERO-ONE INTEGER PROGRAMMING WITH 
HEURISTICS PROGRAM IS DESIGNED TO SOLVE LINEAR PROGRAMMING 
PROBLEMS WHOSE VARIABLES ARE RESTRICTED TO VALUES OF ZERO 
OR ONE. THE PROGRAM UTILIZES THE WELL KNOWN ADDITIVE 
ALGORITHM OF EGON BALAS CONBINED WITH A GROUP OF USER 
SELECTED HEURISTIC TEST OPTIONS DESIGNED TO SPEED SOLUTION 
TIME BY TAKING ADVANTAGE OF INDIVIDUAL PROBLEM 
CHARACTERISTICS. 

PROGRAMMING SYSTEMS - THE PROGRAM DECK CONSISTS OF A MAIN 
PROGRAM AND FOUR SUBROUTINES WRITTEN IN FORTRAN PLUS A 
THREE CARD OBJECT DECK OF A CLOCK READING FUNCTION. 

MINIMUM SYSTEM REQUIREMENTS - THE PROGRAM HAS BEEN TESTED 
ON THE IBM 360 MODEL 50 USING OS/360. HOWEVER, THE USE 
OF ANY IBM 360 MODEL 40 OR LARGER WITH OS/360 SHOULD NOT 
CAUSE DIFFICULTIES. 

DOCUMENTATION: 8 PAGES, NO ADDITIONAL CHARGE. 
CARD COUNT: 600 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 12/68 
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360D-15.2.014 
AN ADJACENT EFFICIENT EXTREME FOINT ALGCRITHM FOR VECTOR­
MAXIMUM AND INTERVAL WEIGHTED-SUMS LINEAR PROGRAMMING 
PROBLEMS 

AUTHOR: RALPH E. STEUER 

DIRECT TECHNICAL INQUIRIES TO: 
RALPH E. STEUER 
COLLEGE OF BUSINESS AND ECONOMICS 
UNIVERSITY OF KENTUCKY 
LEXINGTON, KY 40506 

DESCRIPTION - ADEX IS INTENDED FOR USE IN ANALYZING MULTIPLE 
OBJECTIVE LINEAR PROGRAMMING PROBLEMS. ITS PRIMARY 
ADVANTAGE IS THAT (RATHER THAN GENERATING JUST ONE SOLUTION) 
A LIST OF SEVERAL CANDIDATE SCLUTICNS IS PRODUCED. THIS IS 
ACCOMPLISHED BY UTILI~ING A VECTOR-MAXIMUM REPRESENTATION 
OF LINEAR MULTIPLE OBJECTIVE FROGRAMMING PROBLEMS AND THEN 
SOLVING FOR ALL EFfICIENT (I.E., PARETO OPTIMAL) EXTREME 
POINTS. 

IN ORDER TO CONTROL THE NUMBER OF EFFICIENT EXTREME POINTS 
GENERATED, ADEX ALLOWS THE SPECIFICATION OF (RATHER THAN 
POINT ESTIMATE WEIGHTS) INTERVAL WEIGHTS FOR EACH OF THE 
DIFFERENT OBJECTIVES. THE LOOSER THE INTERVAL CRITERION 
WEIGHT BOUNDS, THE GREATER THE NUMBER Of EFFICIENT EXTREME 
POINTS GEN ERATEDi 'THE TIGHTER THE INTERVAL BOUNDS, THE 
FEWER EFFICIENT EXTREME PO'INTS GENERATED. 

ADEX CAN ALSO BE APPLIED TO GCAL PROGRAMMING SITUATIONS 
WHERE COMBINATIONS OF THE DIFFERENT DEVIATION VARIAELES HAVE 
BEEN STRUCTURED AS DISTINCT OBJECTIVES. IN ADDITION, THE 
CODE CAN BE USED TO LOCATE ALI OPTIMAL EXTREME FOINTS OF A 
SINGLE OBJECTIVE LINEAR PROGRAM. 

ADEX IS A SELF-CONTAINED PROCEDURE (MAIN PROGRAM AND ALL 
NECESSARY SUBROUTINES) THAT IS WRITTEN IN FORTRAN IV. THE 
ALGORITHM EMPLOYS A METHOD OF CHERNIKOVA FOB DETERMINING 
WHICH EXTREME POINTS OF THE FEASIBLE REGION ARE ADJACENT TO 
A GIVEN EFFICIENT EXTBEME POINT. IN COMFARISON WITH AtBASE, 
AN ALTERNATIVE PROCEDURE FOR THE SAME PURPOSES, ADEX WILL 
RUN FASTER ON PROBLEMS WITH HIGHLY DEGENERATE EXTREME POINTS 
BUT ONLY AT THE EXPENSE OF LARGE CORE STORAGE REQUIREMENTS. 

THE CODE IS ACCOMPANIED BY A CCMPREHENSIVE 117 PAGE 
OPERATING MANUAL. 

PROGRAMMING LANGUAGE - FORTRAN IV 
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MINIMUM SYSTEM REQUIREMENTS - NONE SPECIFIED. 

DOCUMENTATION: 120 PAGES, $5.00 ADDITIONAL CHARGE. 
CARD COUNT: 2,000 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 12/74. 

360D-15.3.003 
A COMPLEMENTARY PIVOT M~THOD FOR SOLVING QUADRATIC 
PROGRAMMING PROBLEMS 

AUTHOR: A. RAVINDRAN 

DIRECT TECHNICAL INQUIRIES TO: 
PROFESSOR A. RAVINDRAN 
SCHOOL OF INDUSTRIAL ENGINEERING 
PURDUE UNIVERSITY 
WEST LAFAYETTE, INDIANA 47907 

DESCRIPTION - THIS PROGRAM CAN SOLVE ANY CONVEX QUADRATIC 
PROGRAMMING OR LINEAR PROGRAMMING PROBLEM. THE ENTIRE 
PROGRAM IS WRITTEN IN FORTRAN IV SO THAT IT CAN BE 
IMPLEMENTED EASILY IN ANY COMPUTING SYSTEM. THE PROGRAM 
IS BASED ON THE COMPLEMENTARY PIVOT METHOD FOR SOLVING 
COMPLEMENTARY PROBLEMS. ITS MAIN FIELD OF APPLICATION 
IS IN MANAGEMENT SCIENCE/OPERATIONS RESEARCH FOR SOLVING 
NONLINEAR PROGRAMMING OR CONSTRAINED OPTIMIZATION PROELEMS. 
THE PROGRAM CONSISTS OF A MAIN PROGRAM AND A NUMBER OF 
SUBROUTINES WRITTEN IN FORTRAN LANGUAGE. IN ITS PRESENT 
FORM, IT REQUIRES 70K WORDS IN CDC 6500 MACHINE FOR LOADING 
AND EXECUTING AND CAN SOLVE QUADRADIC OR LINEAR PROGRAMMING 
PROBLEMS WHOSE ROWS DO NOT EXCEED 75. THE PROBLEM SIZE CAN 
BE REDUCED TO ACCOMODATE CORE AVAILABILITY OF SMALLER 
MACHINES. LARGER PROBLEMS CAN BE SOLVED BY INCREASING THE 
SIZE OF THE DIMENSION STATEMENTS. 

PROGRAMMING LANGUAGE - FORTRAN IV 

MINIMUM SYSTEM REQUIREMENTS - SEE ABSTRACT 

DOCUMENTATION: 15 PAGES, NO ADDITIONAL CHARGE. 
CARD COUNT: NOT AVAILABLE ON CARDS. 
SUBMITTAL/REVISION DATE: 8/76 

360D-15.6.003 
COMPUTERIZED RELATIVE ALtOCATICN OF FACILITIES 
TECHNIQUE, CRAFT 4.2 

AUTHOR: G.C. ARMOUR 

DIRECT INQUIRIES TO: 
T.L. WARD 
OHE 400 
UNIVERSITY OF SOUTHERN CALIFCRNIA 
LOS ANGELES, CA 90007 
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DESCRIPTION - COMPUTERIZED RELATIVE ALLOCATION OF FACILITIES 
TECHNIQUE (CRAFT) ACCEPTS AN INITIAL LAYOUT PATTERN FOR A 
PHYSICAL FACILITY AND GENERATES IMPROVED LAYOUTS. THE 
PROGRAM IS GOVERNED EY HEURISTIC RULES WHICH SEQUENTIALLY 
ALTER LAYOUT PATTERNS WHILE ATTEMPTING TO MINIMIZE VARIABLE 
MATERIAL HANDLING COSTS. INPUTS ARE MATERIAL HANDLING AND 
FLOW AND COST DATA, AND AN INITIAL LAYOUT OF DEPARTMENTAL 
AREAS. CRAFT GENERATES THE VARIABLE COST OF MATERIAL 
HANDLING FOR THE INITIAL LAYOUT. THE PReGRAM THEN TRIES 
COMBINATIONS OF TWO DEPARTMENT EXCHANGES, ATTEMPTING TO 
FIND A LESS COSTLl LAYOUT. MCDIFICATIONS CONTINUE UNTIL NO 
FURTHER COST REDUCTION IS POSSIBLE. CRAFT CAN ALSO BE 
BE APPLIED TO ANY MOVEMENT PROELEM THAT CAN BE REPRESENTED 
ON A COST-PER-FOOT BASIS. THE FLOW OF PEOPLE IN AN OFFICE 
LAYOUT IS AN EXAMPLE. CRAFT WAS WRITTEN BY ARMOUR 
(C.1961), REVISED (CRAFT I~ BY FAGNANI IN 1967, FUTHER 
REVISED (CALLED CRAFT 4.1 HERE), AND SUEMITTED TO SHARE IN 
1974. CRAFT 4.2 MODIFIES CRAFT 4.1 FOR THE IBM 360/370. 
FORTRAN IV WITH SOME ASSEMBLER SUBROUTINES; REQUIRES 220K 
TO COMPILE AND LINK-EDIT AND 160K TO LOAD WITHOUT OVERLAYS. 

PROGRAMMING LANGUAGE - IBM FORTRAN IV, OS ASSEMELER 

MINIMUM SYSTEM REQUIREMENTS - (SEE ABSTRACT) 

DOCUMENTATION: 112 PAGES, $4.60 ADDITICNAL CHARGE. 
CARD COUNT: 2,550 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 04/16 



360D-15.6.004 
CRAFT-M - COMPUTERIZED ALLOCATION OF FACILITIES 

TECHNIQUE (INCLUDING DEPT. MOVE COS!S) 

AUTHORS: P. HICKS & T. COWAN 

DIRECT TECHNICAL INQUIRIES TO: 
MR. TROY COWAN 
CONTRACTS DIVISION, ERDA 
BOX 5400 
ALBUQUERQUE, NM 87115 

DESCRIPTION - CRAFT IS A COMPUTER PReGRAM FOR HEURISTICALLY 
DETERMINING THE RELATIVE LOCATION OF ACTIVITIES IN A PLANT 
LAYOUT IN AN ATTEMPT TO MINIMIZE THE MATERIAL HANDLING COSTS 
OF ALL PRODUCTS FLOWING BETWEEN DEPARTMENTS PER UNIT TIME. 
INPUT CONSISTS OF AN INITIAL LAYOUT OF ACTIVITY AREAS, AND 
FLOW AND MATERIAL HANDLING COS! DATA. THE PROGRAM CONSIDERS 
SWITCHING DEPARTMENTS IN AN EFFORT TO REDUCE OVERALL 
MATERIAL HANDLING COST. 

CRAFT-M, AN EXTENSION TO CRAFT, REQUIRES ADDITIONAL INPUTS 
OF 1) FIXED COST, AND VARIABLE COST PER UNIT DISTANCE, TO 
MOVE EACH ACTIVITY AREA, 2) INTEREST RATE AND NUMBER OF 
INTEREST PERIODS POR PRORATING MOVE COSTS OVER THE LIPE OF 
THE REARRANGEMENT, AND 3) EXPECTED MATERIAL HANDLING COST 
REDUCTION MADE POSSIBLE BY AN ACTIVITY AREA MOVE. IN 
CRAFT-M, DEPARTMENTS ARE SWITCHED IF THE RESULTING MATERIAL 
HANDLING COST IMPROVEMENT MORE THAN COVERS THE DEPARTMENTAL 
MOVE COSTS OVER THE LIFE OF THE ARRANGEMENT. 

PROGRAMMING LANGUAGE - IBM FORTRAN IV, OS ASSEMBLER 

MINIMUM SYSTEM REQUIREMENTS - NONE STATED 

DOCUMENTATION: 18 PAGES, NO ADDITICNAL CHARGE. 
CARD COUNT: 2,200 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 6/76 
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360D-16.0.001 
UCARDS: UNION CARBIDE AUTOMATIC ROUTINE AND DESIGN FOR 
PRINTED CIRCUIT BOARDS 

AUTHOR: J. R. JAfUSON 

DIRECT TECHNICAL INQUIRIES TO: 
B. L. CRASS 
UNION CARBIDE CORPORATION 
NUCLEAR DIVISION 
P. O. BOX P, K1007, STP 53 
OAK RIDGE, TENNESSEE 37830 

DESCRIPTION - THE 5/360 UCARDS PROGRAM IS AN AUTOMATED 
DESIGN SYSTEM FOR PRODUCING COMPONENT LAYOUT, CONDUCTOR 
LAYOUT AND OTHER AIDS FOR THE FABRICATION OF PRINTED CIRCUIT 
BOARDS. 

PROGRAMMING SYSTEMS - WRITTEN PRIMARILY IN FORTRAN IV AND 
IS PRESENTLY IMPLEMENTED ON AN IBM 360/50-65 INTERCOUPLED 
SYSTEM. 

MINIMUM SYSTEM REQUIREMENTS - ALL OF THE PROGRAM WAS 
COMPILED AND CHECKED OUT USING VERSION 15/16 AND REQUIRES 
APPROXIMATELY 280,000 BYTES OF CORE STORAGE, TWO 9-CHANNEL 
AND TWO 7-CHANNEL TAPE DRIVES. OF COURSE, A CARD READER 
AND PRINTER ARE REQUIRED. 

DOCUMENTATION: 8 PAGES, NO ADDITICNAL CHARGE. 
CARD COUNT: 16,050 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 06/69 

360D-16.0.002 
PROGRAMS FOR CALCULATION OF MICROWAVE IN!ERFERENCE 

AUTHOR: M. J. PAGONES 

DIRECT TECHNICAL INQUIRIES TO: 
MICHAEL J. PAGONES 
ROOM 3C-607 
BELL LABORATORIES 
HOLMDEL, NJ 07733 

DESCRIPTION - THE PROGRAMS PMSPREV, ANIN!P, AND AREINTP ARE 
INTENDED TO BE USED FOR TERRESTRIAL MICROWAVE RADIO 
INTERFERENCE COORDINATION. 
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THE FMSPREY PROGRAM CALCULATES THE SPECTRAL DENSITY OF AN 
FDM-FM SIGNAL, AND ANINTP CALCULATES THE INTERFERENCE 
BETWEEN TWO ANALOG, FDM-FM SIGNALS, AND ARBINTP CALCULATES 
THE INTERFERENCE BETWEEN ONE ANALOG FDM-FM SIGNAL AND 
ANOTHER SIGNAL OF ARBITRARY SPECTRAL DENSI!Y. 

THE DOCUMENTATION INCLUDES USER'S MANUALS AND LIMITATIONS 
OF THE SOFTWARE. 

PROGRAMMING LANGUAGE - PL/I (F). 

MINIMUM SYSTEM REQUIREMENTS - OS/360 

DOCUMENTATION: 33 PAGES, $.65 ADDITIONAL CHARGE. 
CARD COUNT: 2,053. 
SUBMITTAL/REVISION DATE: 4/75. 

360D-16.0.003 
FAA INTEGRATED NOISE MODEL PROGRAM PACKAGE (VERSION 2) 

AUTHOR: DR. PETER A. MANS BACH 

DIRECT TECHNICAL INQUIRIES TO: 
DR. RONALD G. GADOS, W545 
THE MITRE CORPORATION 
METREK DIVISION 
1820 DOLLEY MADISON BLVD. 
MCLEAN, VIRGINIA 22101 

DESCRIPTION - THE FAA AIRCRAFT NOISE MODEL PROGRAM PACKAGE 
INMPROG PROVIDES THE CAPABILITY TO COMPUTE AIRCRAFT NOISE 
INDICES AS REQUIRED BY THE INTEGRATED NOISE MODEL. lABULAR 
OUTPUT INCLUDES LDN, LEQ, AND DURATIONS OF EXPOSURE ABOVE 
VARIOUS DB(A} THRESHOLDS. PLOTTER OUTPUT IS ALSO GENERATED. 
THE PACKAGE INCLUDES ITS OWN DATA BASE. 

THE PROGRAMS ARE WRITTEN IN PL/I, AND REQUIRE PREPROCESSOR 
AND REGION AL (1) I/O CAPABILITY. 5 MAIN PROGRAMS, 22 SUB­
PROGRAMS, AND 5 MACRO FILES COMPRISE THE PROGRAM. THE 
REQUIRED STANDARD NOISE LIBRARY AND ACOUSTIC DATA LIBRARY 
ARE ALSO SUPPLIED; HOWEVER, THESE ARE IN IBM 360/370 
MACHINE READABLE DATA FORMS. 
THE PROGRAMS WERE DEVELOPED ON AN IBM 370/145 UNDER CMS, 
USING A VIRTUAL MACHINE SIZE OF 512K. THEY ARE EXPECTED 
TO RUN ON ANY IBM 360 OR 370, EITHER CMS OR OS, WITH 400K 
OR MORE OF MEMORY, REAL OR VIRTUAL. THE PLOTTER PROGRAM 
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REQUIRES THE BASIC CALCOMP SUBROUTINES WITH FORTRAN 
LINKAGES. USERS SHOULD OBTAIN THE "FAA INTEGRATED NOISE 
MODEL-USER'S GUIDE", FAA-EQ-76-2, FROM lHE NATIONAL 
TECHNICAL INFORMATION SERVICE (NTIS), 'SPEINGFIELD, VA 22151. 
A PROGRAMMER'S GUIDE AND DATA BASE DESCEIPTION ARE BEING 
PREPARED. 

PROGRAMMING LANGUAGE - PL/I, CAlCOMP PLOlTER SOFTWARE 

MINIMUM SYSTEM REQUIREMENTS - CMS/OS/IBM/360/370, DIRECT 
ACCESS STORAGE AND AT lEAST 400K BYTES OF STORAGE 

DOCUMENTATION: 20 PAGES, NO ADDITIONAL CHARGE. 
CARD COUNT: NOT AVAILABLE ON CARDS. 
SUBMITTAL/REVISION DATE: 10/76 

360D-16.1.001 
ROCKET - FORTRAN 4 VERSION 

AUTHORS: B. BOEHM J. RIEBEE 
MISS P. LEONHARDT 

DIRECT TECHNICAL INQUIRIES TO: 
GARY D. BROWN 
RAND COMPUTER CENTEE 
THE RANt CORPORATION 
1700 MAIN SlREE! 
SANTA MONICA, CA 90406 

DESCRIPTION - ROCKET IV IS A FORTRAN IV PROGRAM WHICH 
MATHEMATICALLY SIMULATES THE PLIGHT OP AEROSPACE VEHICLES 
BY NUMERICAL INTEGRATION OP THEIR EQUATICNS OF KOTION. 
A SPECIAL PURPOSE INPUT FORM ENABLES THE USER TO SPECIPY 
THE CHARACTERISTICS OP HIS VEHICLE AND ITS FLIGHT PLAN, 
BOTH OP WHICH CAN VARY THROUGH A WIDE RANGE OF CHOICES, 
WITH COMPARATIVELY LITTLE EPPORT. 

PROGRAMMING SYSTEMS - WRITTEN IN FORTRAN IV. 

MINIMUM SYSTEM REQUIREMENTS - THE PROGRAM REQUIRES THE 
USE OF A FORTRAN COMPILER, READS INPUT PROM TAPE 5, AND 
WRITES OUTPUT ON TAPE 6. IT OCCUPIES ABOUT 25,000 WORDS 
OF CORE. 

DOCUMENTATION: 18 PAGES, NO ADDITICNAL CHARGE. 
NOT AVAILABLE ON CARDS. 
SUBMITTAL/REVISION DATE: 01/61 
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REQUIRES A 2400 FT. TAPE FOR DISTRIBUTION. 

360D-16.3.002 
PULSE TESTING VIA THE FAST FOURIER TRANSFORM 

AUTHORS: CARLOS RAY DOLLAR 
PAUL W. MURR ILL 

DIRECT TECHNICAL INQUIRIES TO: 
C. RAY DOLLAR 

CECIL L. SMITH 

PROCESS COMPUTER ENGINEERING 
DOW CHEMICAL COMPANY 
FREEPORT, TEXAS 77541 

DESCRIPTION - SUBROUTINE REFFT ACCOMPLISHES A FAST, ACCURATE 
TRANSFORMATION OF TIME DOMAIN PULSE RESPONSE DATA TO 
FREQUENCY RESPONSE rATA USING THE REAL-VALUED FAST FOURIER 
TRANSFORM. THE SUBROUTINE IS WRITTEN IN FORTRAN IV AND 
HAS BEEN COMPILED AND TESTED ON A 7040, A S/360 MODEL 50, 
AND A S/360 MODEL 65. GIVEN TIME DOMAIN INPUT AND OUTPUT 
PULSE DATA THE SUBROUTINE WILL CALCULATE ANt PRINT 
MAGNITUDES, PHASE ANGLES AND ASSOCIATED FREQUENCIES. 

PROGRAMMING SYSTEMS - WRITTEN IN FORTRAN IV. 

MINIMUM SYSTEM REQUIREMENTS - A MINIMUM OF 16K OF CORE 
STORAGE IS REQUIRED AND WILL RUN ON A S/360 MODEL 30. 

DOCUMENTATION: 10 PAGES, NO ADDITIONAL CHARGE. 
CARD COUNT: 250 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 10/69 

360D-17.1.001 
QUANTITATIVE ANALYSIS WITH ELECTRON MICROPROBE ANALYZER 

AUTHOR : S. S. SO 

DIRECT TECHNICAL INQUIRIES TO: 
DR. SAMUEL S. SO 
IBM CORPORATION K12/282 
5600 COTTLE ROAD 
SAN JOSE, CA 95193 

DESCRIPTION - A DESCRIPTION OF TWO FORTRAN IV COMPUTER 
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PROGRAMS IS PRESENTED TO SIMPLIFY QUANTITATIVE AND 
SEMIQUANTITATIVE ANALYSIS WITH THE ELECTRON MICROPROBE 
ANALYZER. THE FIRST PROGRAM, EPMP1, DETERMINES THE WEIGHT 
FRACTION OF EACH ELEMENT IN A SPECIMEN FROM THE 
CHARACTERISTIC X-RAY INTENSITY MEASUREMENTS OF THE SPECIMEN 
AND THE STANDARDS. THE SECOND PROGRAM, EPMP2, CALCULATES 
THE RELATIVE CHARACTERISTIC X-EAY INTENSITIES OF ALL THE 
ELEMENTS IN A SPECIMEN BY ASSUMING THE COMPOSITION OF THE 
SPECIMEN TO BE KNOWN. THE CORRECTION PROCEDURE INCLUDES 
DEAD TIME CORRECTICN, ONE OF TWO BACKGRCUND CORRECTIONS 
(EITHER CONSTANT EACKGROUND OR BACKGROUND DEPENDING ON 

COMPOSITION), PHILIBERTS ABSORFTION COREECTION MODIFIED 
BY DUNCUMB AND SHIELDS, ONE OF THREE FLUORESCENCE 
CORRECTIONS (EITHER BIRKS, CASTAINGS, OB REEDS), AND A 
COMPOUND STANDARt CORRECTION. THE EFFECTS OF THE ABSORPTION 
AND THE FLUORESCENCE OF EACH ELEMENT IN THE SPECIMEN ARE 
EASILY SEEN FROM THE OUTPUT RESULTS. VERSATILITY, 
EFFICIENCY, AND EASE OF OPERATION ARE EMPHASIZED IN THE 
PROGRAMS. PROGRAM LISTINGS, INPUT DATA FORMAT, AND VARIOUS 
EXAMPLES SHOWING THE USAGE OF THE PROGRAMS HAVE BEEN 
INCLUDED IN THE APPENDICES. 

PROGRAMMING SYSTEMS - PROGRAMMING LANGUAGE - FORTRAN IV. 
OPERATING SYSTEM REQUIRED - OS/360 WITH FORTRAN IV COMPILER 
(LEVEL H). 

MINIMUM SYSTEM REQUIREMENTS - THOSE REQUIRED BY OS/360, 
THE FORTRAN IV COMPILER, 36K CORE STORAGE. 

DOCUMENTATION: 41 PAGES, $1.05 ADDITIONAL CHARGE. 
CARD COUNT: 800 APFROXIMATE. 
SUBMITTAL/REVISION DATE: 08/69 

360D-17.2.006 
CERN SUMX - A DATA SUMMARIZATICN PROGRAM FOF THE IEM/360 

AUTHORS: DR. M. J. BENISTON MR. H. B. PENAFIEL 

DIRECT TECHNICAL INCUIRIES TO: 
DR. M. J. BENISTON 
IBM CORPORATION - 63G 
POST OFFICE BOX 10500 
PALO ALTO, CALIFORNIA 94394 

DESCRIPTION - CERN SUMX ANALYZES INFORMATION ABOUT LARGE 
NUMBER OF EVENTS AND PRODUCES HISTOGRAMS, SCATTER DIAGRAMS, 
LIST AND ORDERED LISTS. FACILITIES 'ARE FROVIDED TO SELECT 
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SUBSETS OF EVENTS ACCORDING TO CRITERIA DEFINED ON CONTROL­
CARDS, AND TO ALLOW THE USER TO ADD ROUTINES FOR COMPUTING 
PROGRAM WAS ORIGINALLY WRITTEN AT BERKELEY, BUT THE PRESENT 
VERSION WAS COMPLETELY REWRITTEN AT CERN IN 1965-1966. 
(SUMX 466, VERSION 5.25). 

PROGRAMMING SYSTEMS - WRITTEN IN FORTRAN IV, LEVEL H FOR 
S/360. 

MINIMUM SYSTEM REQUIREMENTS - 256K, WITHOUT OVERLAYS, THREE 
TAPE DRIVES, RECOMMENDED MINIMUM OF THREE DISK DRIVES. 

DOCUMENTATION: 76 PAGES, $2.80 ADDITIONAL CHARGE. 
NOT AVAILABLE ON CIRDS. 
SUBMITTAL/REVISION DATE: 07/67 

360D-17.4.003 
TRANSIENT ONE-DIMENSIONAL AND SIMULTANEOUS SOLUTE ANt WATER 
FLOW IN SOILS 

AUTHOR: H. M. SELIM AND R. S. MANSELL 

DIRECT TECHNICAL INQUIRIES TO: 
H. M. SELIM OR R. S. MANSELL 
DEPARTMENT OF SOIL SCIENCE 
2169 MCCARTY HALL 
UNIVERSITY OF FLORIDA 
GAINESVILLE, FLORIDA 32611 

DESCRIPTION - A COMPUTER PROGRAM HAS BEEN DEVELOPED FOR THE 
PROBLEM OF SOLUTE AND WATER MOVEMENT IN UNSATURATED SOILS OR 
POROUS MEDIA UNDER TRANSIENT FLOW CONDITIONS. THE TWO NON­
LINEAR PARTIAL DIFPERENTIAL EQUATIONS GOVERNING THE SOLUTE 
AND WATER FLOW ARE SOLVED SIMULTANEOUSLY FOR THE WATER 
CONTENT AND SOLUTE CONCENTRATION AT ANY SPECIFIED TIME AND 
LOCATION AS DESIRED. THE INITIAL CONDITIONS USED ARE 
UNIFORM SALT AND WATER CONTENT DISTRIBUTIONS AT TIME T=O. 
THE BOUNDARY CONDITIONS AT THE SOIL SURFACE ARE WATER FLUX 
AND CONSTAN~ SALT CONCENTRATION CONDITIONS. THE METHOD 
OF SOLUTION IS A NUMERICAL ONE WHICH UTILIZES THE EXPLICIT­
IMPLICIT FINITE DIFFERENCE TECHNIQUE. 

THE COMPUTER PROGRAM IS WRITTEN IN FORTRAN LANGUAGE AND 
CONSISTS OF A SOURCE PRCGRAM, ELEVEN SUBPROGRAMS, AND AN 
INPUT DATA SECTION. AN IMPORTANT FEATURE OF THE PROGRAM IS 
THAT INCREMENTAL DISTANCE AND TIME STEPS ARE ADJUSTED 
AUTOMATICALLY TO SATISFY STABILITY AND CONVERGENCE CRITERIA 
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FOR THE WATER AND SOLUTE FINITE DIFFERENCE CRITERIA. A 
SECOND FEATURE IS THAT THE NUMBER OF NODAL POIN~S ARE 
AUTOMATICALLY CALCULATED PROM THE LENGTH OF THE FLOW REGION. 
A THIRD FEATURE OF THE PROGRAM IS THAT OUTPUT DATA OF WATER 
CONTENT, WATER FLUX, SOLUTE CONCENTRATION, AND SOLUTE FLUI 
IN THE FLOW REGION ARE PROVIDED AT SPECIFIED TIMES AS 
DESIRED. 

PROGRAMMING LANGUAGE - FORTRAN IV 

MINIMUM SYSTEM REQUIREMENTS - OS/360,128~ PROGRAM 

DOCUMENTATION: 50 PAGES, $1.50 ADDITIONAL CHARGE. 
CARD COUNT: 620 CARDS APFROXIMATE. 
SUBMITTAL/REVISION DATE: 9/74. 

3600-17.4.004 
CAMIVA - CARTOGRAPHIC AUTOMATIC MAPPING SYSTEK 

AUTHOR: WILLIAM G. SCHENK 

DIRECT TECHNICAL INQUIRIES TO: 
WILLIAM G. SCHENK 
AFTAC/ADOS, BLDG. 989 
PATRICK AFB, FLCRIDA 32925 

DESCRIPTION - CAMIVA IS AN IBM SYSTEM 360 PORTRAN 
PROGRAM THAT PERFORMS A WIDE VARIETY OF CARTOGRAPHIC 
PLOTTING TASKS. IT WILL CONNECT POINTS WI~H STRAIGHT 
LINES OR GREAT CIRCLES AND DRAW LINE GRIDS, RANGE RINGS, 
ELLIPSES, CONES, AZIMUTHS, AND A HOST OF OTHER MAP 
FEATURES. INCLUDED ALSO ARE A SELECTION OP 17 MAP 
PROJECTIONS THAT CAN BE USED IN CONJUNCTION WITH WORLD 
DATA BANK I. THE STRUCTURE OF CAM IS MODULAR TO PERMI~ 
THE EASY ADDITION OF NEW PEATURES OR SUEROUTINES TO READ 
DATA IN A DIFFERENT FORMAT. 

PROGRAMMING LANGUAGE - FORTRAN AND ASSEMBLER 

MINIMUM SYSTEM REQUIREMENTS - CS/360 AND FLaTTER 

DOCUMENTATION: 6 PAGES, NO ADDITICNAL CHARGE. 
(PLUS MACHINE READABLE DCCUMENTATION) 

CARD COUNT: NOT AVAILABLE ON CARDS. 
SUBMITTAL/REVISION DATE: 6/76 
REQUIRES 1200 FT. TAP E FOR D IS'IRIBUTION. 



360D-23.0.001 
COFAD: COMPUTERIZED FACILITIES DESIGN 

AUTHOR: J. A. TOMPKINS 

DIRECT INQUIRIES TO: 
J. A. TOMPKINS 
BOX 5511 
NORTH CAROLINA STATE UNIVERSITY 
RALEIGH, NORTH CAROLINA 27906 

DESCRIPTION - COFAD II (COMPUTERIZED FACILITIES DESIGN) IS 
A COMPUTER PROGRAM DESIGNED TO DETERMINE SUBOPTIMAL LAYOUT 
AND HANDLING SYSTEMS FOR PHYSICAL FACILITIES. THE PROGRAM 
IS GOVERNED BY A SET OF HEURISTIC RULES WHICH ITERATIVELY 
SELECTS A LAYOUT AND THEN A HANDLING SYSTEM SO AS TO 
APPROACH THE MINIMAL MATERIALS HANDLING SYSTEM COST. COFAD 
II IMPROVES LAYOUTS IN A MANNER SIMILAR TO CRAFT EUT THEN 
DIFFERS SIGNIFICANTLY IN THAT REALISTIC MATERIALS HANDLING 
EQUIPMENT COSTS ARE INCLUDED SO AS TO ALLOW THE JOINT 
DETERMINATION OF THE LAYOUT AND HANDLING SYSTEM. INPUT 
INTO COFAD II INCLUDES THE FLOW DATA WITHIN THE FACILITY, 
THE COSTS OF ALTERNATIVE MATERIALS HANDLING EQUIPMENT TYPES 
AND AN INITIAL LAYOUT. COFAD II DIFFERS FROM THE ORIGINAL 
COFAD IN FLEXIBILITY, EASE OF ALTERING THE MODEL FOR VARIOUS 
PROBLEMS AND OUTPUT FORMAT. COFAD II IS WRITTEN IN FORTRAN 
IV AND CONTAINS APPROXIMATELY 3,300 CARDS. STORAGE OF 50 OK 
IS REQUIRED TO IMPLEMENT COFAD II. 

PROGRAMMING LANGUAGE - FORTRAN IV 

MINIMUM SYSTEM REQUIREMENTS - OS/FORTRAN IV 

DOCUMENTATION: 10 PAGES, NO ADDITIONAL CHARGE. 
CARD COUNT: 3,300 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 04/76 
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360D-23.0.002 
CORELAP: COMPUTERIZED RELATIONSHIP LAYOUT PLANNING 

AUTHOR: J. M. MOORE AND J. A. TOMPKINS 

DIRECT INQUIRIES TO: 
J. A. TOMPKINS 
BOX 5511 
NORTH CAROLINA STATE UNIVERSITY 
RALEIGH, NC 27607 

DESCRIPTION - CORELAP 9.3 (COMPUTERIZED RELATIONSHIP LAYOUT 
PLANNING) IS A COMPUTER PROGRAM DESIGNED TO GENERATE 
A LAYOUT FOR A FACILITY BASED UPON THE RELATIONSHIPS AMONG 
THE DEPARTMENTS WITHIN THE LAYCUT. CORELAP 9.3 CONSISTS 
OF A SELECTION ROUTINE AND A PlACEMENT ROUTINE. THE 
DEPARTMENTS ARE SELECTED AND PLACED IN AN EFFORT TO MAXIMIZE 
THE RELATIONSHIPS AMONG DEPARTMENTS AS INDICATED ON THE 
ORIGINALLY INPUT RELATIONSHIP CHART. CORELAP 9.3 tIFFERS 
FROM EARLIER VERSIONS OF CORELAP IN THAT A PLOTTER MAY BE 
UTILIZED TO PLOT THE FINAL LAYCUT. CORELAP 9.3 IS WRITTEN 
IN FORTRAN IV AND REQUIRES 200K OF STORAGE TO EE 
IMPLEMENTED. 

PROGRAMMING LANGUAGE - FORTRAN IV 

MINIMUM SYSTEM REQUIREMENTS - OS/FORTRAN IV 

DOCUMENTATION: 7 PAGES, NO ADDITICNAL CBARGE. 
CARD COUNT: 1,900 APPROXIMATE 
SUBMITTAL/REVISION DATE: 04/76 

360D-23.0.003 
PLANET: PLANT LAYOUT ANALYSIS AND EVALUATION TECHNIQUE 

AUTHOR: M. DEISENROTB AND J. A. TOMPKINS 

DIRECT INQUIRIES TO: 
J. A. TOMPKINS 
BOX 5511 
NORTH CAROLINA STATE UNIVERSITY 
RALEIGH, NORTH CAROLINA 27607 
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DESCRIPTION - PLANET (PLANT LAYOUT ANALYSIS AND EVALUATION 
TECHNIQUE) IS A COMPUTER PROGRAM DESIGNED TO DETERMINE 
SUBOPTIMAL LAYOUT PATTERNS FOR PHYSICAL FACILITIES. PLANET 
IS A CONSTRUCTION ROUTINE WHICH CONSISTS OF THREE SELECTION 
ROUTINES AND A PLACEMENT ROUTINE. THE SELECTION ROUTINES 
DETERMINE THE ORDER IN WHICH DEPARTMENTS ARE TO ENTER TEE 
LAYOUT, AND THE PLACEMENT ROUTINE DETERMINES WHERE TO PLACE 
THE DEPARTMENTS AS AS TO MINIMIZE HANDLING COSTS. THE INPUT 
OF FLOW DATA INTO PLANET MAY BE DONE IN ANY ONE OF THE 
THR EE FOLLOWI NG WA YS: (1) EXTENDED PARTS MATRIX, (2) FROM­
TO CHART, (3) PENALTY MATRIX. PLANET IS WRITTEN IN 
FORTRAN IV AND CONTAINS APPROXIMATELY 1,000 CARDS. STORAGE 
OF 160K IS REQUIRED TO IMPLEMENT PLANET. 

PROGRAMMING LANGUAGE - FORTRAN IV 

MINIMUM SYSTEM REQUIREMENTS - OS/FORTRAN 

DOCUMENTATION: 10 PAGES, NO ADDITIONAL CHARGE. 
CARD COUNT: 1,000 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 04/76 

360D-23.0.004 
ALDEP: AUTOMATED LAYOUT DESIGN PROGEAM 

AUTHOR: S. M. SEEHOF AND J. A. TOMPKINS 

DIRECT INQUIRIES TO: 
J. A. TOMPKINS 
BOX 5511 
NORTH CAROLINA STATE UNIVERSITY 
RALEIGH, NORTH CAROLINA 27607 

DESCRIPTION - ALDEP (AUTOMATED LAYOUT DESIGN PROGRAM) IS A 
COMPUTER PROGRAM DESIGNED TO GENERATE AND EVALUATE 
LAYOUTS BASED UPON THE RELATIONSHIPS AMONG DEPARTMENTS 
WITHIN THE LAYOUT. ALDEP CONSTRUCTS SEVERAL LAYOUTS 
UTILIZING A RANDOM NUMBER GENERATOR AND A HEURISTIC 
SELECTION PROCEDURE. THE LAYOUTS RESULTING FROM ALDEP 
ARE EVALUATED AND ASSIGNED A RATING DEPENDING UPON THE 
ADHERENCE OF THE LAYOUT TO THE ORIGINALLY INPUT 
RELATIONSHIP CHART. ALDEP IS THE CNLY WIDELY USED 
ROUTINE WHICH ALLOWS THE INCLUSION OF MORE THAN SINGLE 
FLOOR FACILITIES. THE INPUT INT~ ALDEP IS THE DEPARTMENTAL 
AREAS AND RELATIONSHIPS. ALDEP IS WRITTEN IN FORTRAN IV 
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AND CONTAINS APPROXIMATELY 700 CARDS. STORAGE OF 200K 
IS REQUIRED TO IMPLEMENT ALDEP. 

PROGRAMMING LANGUAGE - FORTRAN IV 

MINIMUM SYSTEM REQUIREMENTS - CS/FORTRAN IV 

DOCUMENTATION: 9 PAGES, NO ADDITIONAL CHARGE. 
CARD COUNT: 700 APPROXIMATE. 
SUBMITTAL REVISION/DATE: 04/76 

360D-23.1.003 
TWO-STAGE, TWO-DIMENSIONAL TRIM PRCGRAM II 

AUTHOR: CAROL E. SHANESY 

DIRECT TECHNICAL INQUIREIS TO: 
CAROL E. SHANESY 
IBM NEW YORK PUBLIC SECTOR OFFICE 
77 WATER STREET 
NEW YORK, NY 10005 

DESCRIPTION - TWO-STAGE, TWO-DIMENSIONAL TRIM PROGRAM 
PROVIDES A LINEAR PROGRAMMING SOLUTION TO THE TWO-STAGE 
TWO DIMENSIONAL TRIM OR CUTTING STCCK PEOBLEM. THIS 
PROBLEM CAN BE DESCRIBED BRIEFLY AS FOLLOWS. WE HAVE A 
SUPPLY OF MATERIAL WHICH IS STOCKED (OR PRODUCED) IN ONE OR 
MORE FIXED RECTANGULAR SIZES, EACH SIZE HAVING A FIXED COST 
PER UNIT ASSOCIATED WITH IT. WE ALSO HAVE A LIST OF SHALLER 
RECTANGLE SIZES TOGETHER WITH THE NUMBERS DESIRED OF EACE 
SIZE, WHICH ARE TO BE PRODUCED BY CUTTING UP STOCK-SI2E 
RECTANGLES. IF ANY OF THESE RECTANGLE SIZES (N X L) MAY BE 
CUT EITHER W OR L OR L X W, THE PROGRAM WILL TAKE ADVANTAGE 
OF THIS FREEDOM. THE STOCK-SIZE RECTANGLES ARE CUT IN TWO 
STAGES -- FIRST THE RECTANGLE IS SLIT INTO STRIPS WITH 
STRAIGHT CUTS PARALLEL TO TEE LENGTH EDGE, AND THEN EACH 
STRIP IS CUT INDIVIDUALLY IN THE PERPENDICULAR DIRECTIOft. 
THE CHEAPEST WAY OF CUTTING UP STOCK IS TO FILL THE ORDERS 
MUST BE DETERMINED. THE PROGRAM WILL HANDLE UP TO 10 STOCK 
SIZES AND 50 ORDER SIZES, AS PRESENTLY COMPILED. FOR THESE 
DIMENSIONS, THE PROGRAM REQUIRES ABOUT 100,000 BYTES OF 
MEMORY FOR EXECUTION. 

PROGRAMMING SYSTEMS - IT IS AN INDEPENDENT ROUTINE, CODED 
ENTIRELY IN FORTRAN. 



CONTINUED FROM PRIOR COLUMN 

MINIMUM SYSTEM REQUIREMENTS - THERE ARE NO OTHER SPECIAL 
MACHINE REQUIREMENTS BEYOND THOSE FOR OS/360. 

DOCUMENTATION: 37 PAGES, $.85 ADDITIONAL CHARGE. 
CARD COUNT: 550 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 03/69 

360D-23.4.004 
360 APT - V4M3/SSX3A/SSIP 

AUTHOR: QUINT RYGH 

DIRECT TECHNICAL INQUIRIES TO: 
T. J. CASEY, CI-648 (2-56) 
DOUGLAS AIRCRAFT CO. 
3855 LAKEWOOD BLVD. 
LONG BEACH, CA 90846 

DESCRIPTION - THIS PACKAGE EFFECTS A MERGER BETWEEN IBM'S 
360 APT (V4M3) AND CAM-I'S SCULPTURED SURFACE (SSX3A) BY 
MEANS OF A SCULPTURED SURFACE INTERIM FROCESSOR (SSIP). THE 
PURPOSE OF THE MERGER WAS TO FACILITATE AND THEREBY TO 
ENCOURAGE WITHIN THE NC COMMUNITY A MORE EXTENSIVE EFFORT IN 
THE AREA OF SCULPTURED SURFACE RESEARCH AND DEVELOPMENT. 
THE CODING LANGUAGE IS FORTRAN IV EXCEPT FOR A MO£ICUM OF 
BASIC ASSEMBLY LANGUAGE IN V4M3. THE PACKAGE WAS PREPARED 
ON A 165/3330 UNDER CONTROL OF OS/MVT 21.7 BUT SHOULD BE 
EXECUTABLE UNDER ANY VERSION OF OS OR OS/VS AND ON ANY 360/ 
370 HARDWARE CAPABLE OF MEETING THE 310K CORE REQUIREMENT. 
THE APT PROCESSOR, OF WHICH THIS PACKAGE IS AN OFFSHOOT, IS 
COMPRISED OF FIVE SECTIONS, 0 THRU IV. THE PACKAGE, AS 
AVAILABLE, CONSISTS OF A LOAD MODULE FOR EACH OF THESE 
SECTIONS, A SOURCE MODULE FOR SECTION I, AN OVERLAY AND NINE 
TEST CASES, WHICH MAY BE USED TO VERIFY IMPLEMENTATION AND 
DEMONSTRATE CAPABILITIES. ATTENDANT DOCUMENTATION IS FOR 
THE USE OF THE APT PART PROGRAMMER AND SYSTEM IMPLEMENTOR. 

PROGRAMMING LANGUAGE - FORTRAN IV, ASSEMBLER. 

MINIMUM SYSTEM REQUIREMENTS - OS/360 OR OS/VS 

DOCUMENTATION: 112 PAGES, $4.60 ADDITIONAL CHARGE. 
CARD COUNT: NOT AVAILABLE ON CARDS. 
SUBMITTAL/REVISION DATE: 5/74. 

370D-23.4.005 
370 APT-AC (PTF3), APTLFT IMPLEMENTATION 

AUTHOR: ROBERT J. HAUGEN 

DIRECT TECHNICAL IN~UIRIES TO: 

TECHNICAL ASSISTANCE 
CURRENTLY NOT AVAILABLE. 

PAGE 68 

DESCRIPTION - THIS PACKAGE PROVIDES THE NECESSARY UPDATES, 
NEW PROGRAMS, OVERLAYS, TEST PROGRAMS, AND JCL TO I~PLEMENT 

AND TEST SYSTEM/370 APT-AC (PTF3) WITH APTLFT. ALL 
PREPARATION WAS DONE ON A S/370 MODEL 168 WITH 3330 DISK AND 
USING OS-MVT RELEASE 21.7. 

PROGRAMMING LANGUAGE - FORTRAN IV AND ASSEMBLY LANGUAGE. 

MINIMUM SYSTEM REQUIREMENTS - OS/360, 3330~ FORTRAN IV, 
ASSEMBLER. 

DOCUMENTATION: 78 PAGES, $2.90 ADDITIONAL CHARGE. 
CARD COUNT: 
SUBMITTAL/REVISION DATE: 11/74. 

360D-40.0.001 
DFACT - DOUBLE PRECISION FACTORIAL 

AUTHOR: H. E. SCHAFFER 

DIRECT TECHNICAL INQUIRIES TO: 
DR. H. E. SCHAFFER 
NORTH CAROLINA STATE UNIVERSITY 
DEPT. OF GENETICS 
RALEIGH, N. C. 27607 

DESCRIPTION - THIS SUBROUTINE FETURNS THE DOUBLE PRECISION 
VALUE OF FACTORIAL N. FOR NEGATIVE N, THE ABSOLUTE VALUE 
OF N IS USED AND AN ERROR INDICATION IS RETURNED. FOR 
N GREATER THAN 56 THE MAXIMUM FLOATING FCINT VALUE IS 
RETURNED AND AN ERROR INDICATION IS RETURNED. (FACTORIAL 
56 IS THE LARGEST FACTORIAL VAlUE WHICH CAN BE REPRESENTED 
IN A FLOATING POINT WORD). 

THIS SUBROUTINE IS VERY FAST SINCE THE FACTORIAL VALUES 
ARE FOUND BY A TABLE LCOK UP. THE TABULAR VALOES WERE 
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GENERATED 'EXACTLY IN HEXADECIMAL ARITHMETIC AND ROUNDED 
TO DOUBLE PRECISION LENGTH. THE ACCURACY OF THESE 
HEXADECIMAL TABULAR VALUES IS THUS THE MAXIMUM POSSIBLE 
IN A DOUBLE PRECISION WORD, AND IS NOT AFFECTED BY ANY 
INACCURACY IN THE CONVERSION OF DECIMAL CONSTANTS TO 
HEXADECIMAL. 

PROGRAMMING SYSTEMS - THIS SUBROUTINE IS WRITTEN IN FORTRAN 
IV. 

MINIMUM SYSTEM REQUIREMENTS - ANY S/360 WITH FORTRAN IV 
(G OR H LEVEL), AND USES APPROXIMATELY 1,000 BYTES OF CORE 
AT OBJECT TIME. 

DOCUMENTATION: 8 PAGES, NO ADDITICNAL CHARGE. 
CARD COUNT: 39 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 03/68 

360D-40.0.003 
INTFORT - INTERVAL ARITHMETIC INTERPRETER AND SUBROUTINE 

PACKAGE 

AUTHOR: D. P. LAURIE 

DIRECT TECHNICAL INQUIRIES TO: 

TECHNICAL ASSISTANCE 
NOT CURRENTLY AVAILABLE. 

DESCRIPTION - THE INTFORT INTERPRETER CONVERTS EXPLICIT 
TYPE DECLARATIONS, ASSIGNMENT AND ARITHMETIC IF STATEMENTS 
FOR INTERVAL VARIABLES TO EQUIVALENT FORTRAN STATEMENTS. 
A SUBROUTINE PACKAGE FOR PERFORMING THE INTERVAL ARITHMETIC 
IN SINGLE OR DOUBLE PRECISION IS PROVIDED. THE INTERPRETER 
IS ALSO SUITABLE FOR USE WITH ANY FANCY ARI~HMETIC 
SUBROUTINES (E.G. MULTIPRECISION) THAT USE SYNONOMOUS 
SUBROUTINES FOR THE ARITHMETIC OPERATIONS. 

PROGRAMMING LANGUAGE - PL/I, FORTRAN, ASSEMBLER - OS 

MINIMUM SYSTEM REQUIREMENTS - 05/360 

DOCUMENTATION: 18 PAGES, NO ADDITIONAL CHARGE. 
CARD COUNT: NOT AVAILABLE ON CARDS. 
SUBMITTAL/REVISION DATE: 10/73. 
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360D-40.4.003 
MULTIPLE - PRECISION FLOATING-fOINT ARI!HMETIC PACKAGE 

AUTHOR: J. R. EHRMAN 

DIRECT TECHNICAL INQUIRIES TO: 
DR. JOHN R. EHRMAN 
STANFORD CENTER FCR INFORMATleN fROCESSING 
SLAC - EIN 97 
P.O. BOX 4349 
STANFORD, CALIFORNIA 94305 

DESCRIPTION - THESE ROUTINES PROVIDE THE SYSTEM/360 
PROGRAMMER WITH A SIMPLE MEANS FOR PERFCRMING FLOATING­
POINT ARITHMETIC TO ANY DESIRED PRECISICN, AND 1M A FORMAT 
COMPATIBLE WITH STANDARD SYSTEM/360 FLOA!ING-POINT FORMAT. 

PROGRAMMING SYSTEMS - THE ROUTINES ARE WRITTEN IN ASSEMBlER 
LANGUAGE, AND ARE DESIGNED PRIMARIlY FOR USE IN A FORTRAN 
ENVIRONMENT. HOWEVER, THEY MAY BE CALLED BY ANY PROGRAM 
WHICH OBSERVES STANDARD OS/360 PARAMETER-PASSING AND LINKAGE 
CONVENTIONS. 

MINIMUM SYSTEM REQUIREMENTS - SAME AS THeSE REQUIRED TO 
RUN OS/360. 

DOCUMENTATION: 24 PAGES, $.20 ADDITICNAL CHARGE. 
CARD COUNT: 3,250 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 04/69 

360D-40.4.004 
A MULTIPLE PRECISION PACKAGE FOR THE IEM OS 360/370 SYSTEMS 

AUTHOR: DR. C. E. REID, UNIVERSITY OF FLORIDA 

DIRECT TECHNICAL INCUIRIES TO: 
H. D. KNOBLE 
COMPUTER BUILDING 
THE PENNSYLVANIA STATE UNIVERSITY 
UNIVERSITY PARK, PA 16802' 

DESCRIPTION - THIS SET OF PROGRAMS ENABLES MULTIPLE 
PRECISION ARITHMETIC TO BE PERFORMED IN A FORTRAN 
ENVIRONMENT ON IBM 360 OR 370 HARDWARE. THE PRECISION IS 
VARIABLE AND MAY BE SET BY THE PROGRAM !C CORRESPOND TO AS 
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HIGH AS 604 DECIMAL DIGITS; MAGNITUDE RANGE IS 4.13 E-78916 
TO 6.29 E+78910. THE STANDARD ARITHMETIC OPERATIONS ARE 
SUPPORTED AS WELL AS MULTIPLE PRECISION FUNCTIONS 
CORRESPONDING TO ABS, SQRT, EXP, ALOG, SIN, AND COS. INPUT/ 
OUTPUT CONVERSION RCUTINES ARE ALSC PROVIDED AS WELL AS A 
TRACING FACILITY TO ENABLE PROGRAM FLOW AND RESULTS TO BE 
PRINTED AS COMPUTATIONS PROCEED. THE PACKAGE WAS DEVELOPED 
AND TESTED WITH USE OF THE IBM OS 360 FORTRAN (G) LEVEL 
COMPILER. THE 26 PAGE PROGRAM WRITE-UP IS UPPER/LOWER CASE 
MACHINE READABLE. 

PROGRAMMING LANGUAGE - OS/360 ASSEMBLEF AND FORTRAN. 

MINIMUM SYSTEM REQUIREMENTS - S/360 - S/370 

DOCUMENTATION: 4 PAGES, NO ADDITICNAL CHARGE. 
(PLUS MACHINE READABLE DOCUMENTATION) 

CARD COUNT: 3,600 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 5/76 

360D-42.2.001 
EXPERIMENTAL PROGRAM FOR DETERMINING PCLYNOMIAL ZEROS 

AUTHORS: IRENE GARGANTINI W. MUNZNER 

DIRECT TECHNICAL INQUIRIES TO: 
DR. IRENE GARGANTINI 
DEPARTMENT OF COMPUTER SCIENCE 
UNIVERSITY OF WESTERN ONTARIO 
LONDON, ONTARIO N63K7 
CANADA 

DESCRIPTION - THE PROGRAM DETERMINES SIMULTANEOUSLY ALL 
THE ZEROS OF A POLYNOMIAL TOGETHER WITH ERROR BOUNDS. 
IT IS POSSIBLE FOR THE USER TO FOLLOW HOW THE PROCEDURE 
WORKS THROUGHOUT THE ENTIRE PROGRAM EY REMOVING THE C FOR 
COMMENT IN THE WRITE STATEMENTS AND THE TWO SUBPROGRAMS 
PRINTS AND PRINTD. THIS PROGRAM IS NOT INTENDED TO BE 
OPTIMAL, NEITHER WITH REGARD TO PROGRAMMING NOR TO COMPUTING 
TIME. IT IS THE FIRST DIGITAL TECHNIQUE FOB SEARCHING 
ALL THE ZEROS THAT DOES NOT USE DEFLATION AND GIVES 
APPROXIMATIONS TO THE ZEROS WITH A FREDICTAELE DEGREE OF 
ACCURACY. 

PROGRAMMING SYSTEMS - WRITTEN IN FCRTRAN IV. OPERATES USING 
OS/360. 
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MINIMUM SYSTEM REQUIREMENTS - A SYSTEM/360 WITH AT LEAST 
128K CORE STORAGE. 

DOCUMENTATION: 40 PAGES, $1.00 ADDITIONAL CHARGE. 
CARD COUNT: 1,100 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 12/68 

360D-43.2.001 
MIDAS - AN ADAPTATION OF THE CONVAIR PRE-COMPILING 
MIDAS-III DIGITAL ANALOG SIMULATION SYSTEM TO OS/360 
WITH CALCOMP PLOTTING 

AUTHORS: G. H. BURGIN W. E. LOPER 

DIRECT TECHNICAL INQUIRIES TO: 
W. E. LOPER 
NAVAL ELECTRONICS LABORATORY 
ADVANCED SOFTWARE TECHNOLOGY 
CODE 5200 
SAN DIEGO, CA 92152 

CENTER 
DIVISION 

DESCRIPTION - THIS MIDAS PROGRAM AND REPORT ARE ADAPTATIONS 
OF A PROGRAM (MIDAS-III) AND REPORT (GDC-DDE66-022) BY 
G. H. BURGIN OF GENERAL DYNAMICS, CONVAIR DIVISION, SAN 
DIEGO, CALIFORNIA. THE CONVAIR VERSION WAS A CONTINUATION 
OF DEVELOPMENTS IN SIMULATION OF ANALCG COMPUTER ORIENTED 
DESCRIPTIONS OF SYSTEMS OF DIFFERENTIAL EQUATIONS EEGINNING 
WITH MIDAS ORIGINALLY PRODUCED BY WRIGHT-PATTERSON AIR 
FORCE BASE AND MIDAS-II BY NORTH AMERICAN AVIATION. THE 
CONVAIR VERSION WAS A CONTRIBUTION TO THE 7094 LITERATURE 
IN THAT IT WAS A PRE-COMPILER IN CONTRAST TO THE PREVIOUS 
INTERPRETERS WHICH WERE AN ORDER OF MAGNITUDE SLOWER IN 
EXECUTION. THIS PROGRAM AND ITS SUPPORTING DOCUMENTATION 
MODIFY ONLY THAT WHICH IS NECESSARY TO ACCOMMODATE SPECIFIC 
DIFFERENCES IN COMPUTERS, OPERATING SYSTEMS, AND PERIPHERAL 
EQUIPMENT DIFFERENCES BETWEEN NWCCL AND CONVAIR. 

PROGRAMMING SYSTEMS - RUNS UNDER OPERATING SYSTEM/360.' 

MINIMUM SYSTEM REQUIREMENTS - S/360 MODEL 50, OPERATING 
SYSTEM CONFIGURATION. 

DOCUMENTATION: 58 PAGES, $1.90 ADDITIONAL CHARGE. 
CARD COUNT: 6~650 APFRCXIMATE. 
SUBMITTAL/REVISION DATE: 12/67 



360D-45.0.001 
PL/I SUEPROCEDURE COLLECTION - RELEASE 1 

AutHOR: H. R. HAMILTON 

DIRECT TECHNICAL INQUIRIES TO: 
H. R. HAMILTON 
COMPUTING CENTER 
P. O. BOX 5445 
N. C. STATE UNIVERSITY 
RALEIGH, NORTH CAROLINA 27607 

DESCRIPTION - THE SUBPROCEDURE COLlECTION (SPq IS 
A LIBRARY OF SUBPROCEDURES WRITTEN IN PL/I FOR USE 
BY PL/I PROGRAMS. THIS RELEASE OF THE SPC CONTAINS 
ABOUT 170 PROCEDURES MOSTLY IN THE AREA OF MATHEMATICS; 
MOSTLY, LINEAR ALGEBRA. 

SOME OF THE PROCEDURES IN THIS COLLECTION REPRESENT 
ORIGINAL ALGORITHMS AND ORIGINAL CCDE. SOME WERE 
TAKEN FROM THE ALGORITHMS SECTION OF "COMMUNICATIONS 
OF THE ACM". SOME ARE ADOPTED FROM THE IBM SCIENTIFIC 
SUBROUTINE PACKAGE (PL/I). CURRENTLY, THE MAJORITY 
ARE IMPLEMENTATIONS OF ALGORITHMS FROM THE "HANDBOOK 
FOR AUTOMATIC COMPUTATION, VOL 2, LINEAR ALGEBRA" BY 
WILKINSON A ND REIN SCH (SPRINGER-VERLAG, 1971). 
THIS LATTER GROUP ARE SIMILAR TO THE SUBROUTINES 
COMPRISING EISPAC FORTRAN CODE DISTRIBUTED BY 
ARGONNE LABS. 

ALL PROCEDURES WERE DEVELOPED IN AN OPTIMIZER/CHECKOUT 
COMPILER ENVIRONMENT. NO DELIBERA~E STEPS WERE TAKEN TO 
BE COMPATIBLE WITH PL/I(F), BUT NOTHING DELIBERATE WAS DONE 
NOT TO BE. 

PROGRAMMING LANGUAGE - PL/I 

MINIMUM SYSTEM REQUIREMENTS - PL/I COMPILER 

DOCUMENTATION: 175 PAGES, $7.75 ADDITIONAL CHARGE. 
CARD COUNT: 
SUBMITTAL/REVISION DATE: 2/75 

360D-99.0.002 
NARGS - NUMBER OF ARGUMENTS 

AUTHOR: MR. P. WOLFGANG 

DIRECT TECHNICAL INQUIRIES TO: 

TECHNICAL ASSISTANCE 
CURRENTLY NOT AVAILABLE. 
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DESCRIPTION - NARGS IS A PROGRAM TO DETERMINE THE NUMfER 
OF ARGUMENTS SUPPLIED TO A SUBROUTINE OF FUNCTION. IT 
ASSUMES THE STANDARD 05/360 CALLING LINKAGE. IT SHOUlD 
NOT BE CALLED FROM A MAIN PROGRAM. THE VALUE OF DUMMY 
IS IGNORED ON ENTRY AND SET EQUAL TO THE VALUE OF ~HE 

FUNCTION. NARGS MAY THEREFORE BE CALLED AS A SUBROUTINE. 

PROGRAMMING SYSTEMS - WRITTEN IN ASSEMBLY LANGUAGE AND 
REQUIRES OS/360. 

MINIMUM SYSTEM REQUIREMENTS - THOSE REQUIRED FOR OS/360. 

DOCUMENTATION: 6 PAGES, NO ADDITIONAL CHARGE. 
CARD COUNT: 29 APPRCXIMATE. 
SUBMITTAL/REVISION DATE: 04/68 

360D-99.0.009 
PROGRAM COLLECTION: STRUCTURED PROGRAMMING, UTILITIES, 
TRANSLATORS, SIMULATOR, HASP MODIFICATIONS, AND MACROS 

AUTHOR: DONALD S. HIGGINS 

DIRECT TECHNICAL INQUIRIES TO: 
MR. DONALD S. HIGGINS 
B-3 
FLORIDA POWER CORPORATION 
P.O. BO X 140 42 
ST. PETERSBURG, FL 33733 

DESCRIPTION - THE FOLLOWING CCLLECTION OF PROGRAMS ARE 
INCLUDED IN A SINGLE DISTRIBU~ION PACKAGE: 

GENERAL PURPOSE ASSEMBLER MACROS - SUBEN~RY + SUBEXIT, 
STANDARD LINKAGE WITH REEN~RAN~ OPTIONS; EDIT PACKED DATA 
USING A MASK; EQUAL, COMMONLY USED EQU'S; PERFORM, PENTRY, 
PEXIT - STRUCTURED PROGRAMMING BLOCK CONCATENATION USING NO 
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REGISTERS; IF, ELSE, FI - STURCTURED PROGRAMMING ALTERNATE 
BLOCK SELECTION; DoeASE, CASE, ESAC, ESACOD - S~RUCTURED 

PROGRAMMING MULTIPLE ALTERNATE BLOCK SELECTION; ACCEPT + 
DISPLAY SIMPLIFIED I/O; DCWV - DEFINE V TYPE ADDRESS FOR 
DYNAMIC SUEROUTINES. 

RENUMBER - PROGRAM RENUMBERS FORTRAN IV SOUBCE PROGRAM AND 
PRINTS CROSS REFERENCE. 

STRUCTURED FORTRAN TRANSLATOR - TRANSLATE A STRUCTURED GOTO­
LESS FORTRAN PROGRAM WRITTEN IN STRUCTURED FORTRAN INTO ANS 
FORTRAN. LANGUAGE EXTENSIONS INCLUDE NESTED IF-ELSE-FI; 
NESTED DO WHILE, DO UNTIL, DO-OD; NESTED DOCASE, CASE, ESAC, 
ESACOD; NESTED PERFORM (PM)-PENTRY-PEXIT. 

STRUCTURED FORTRAN TRANSLATOR - THE TRANSLATED VERSION OF 
THIS TRANSLATOR CAN BE USED ON ANY FORTRAN MACHINE. 

SAMPLE ASSEMBLER PROGRAM USING STRUCTURED PROGRAMMING MACROS 
AND REENTRANT LINKAGE TO SOLVE THE 8 QUEENS CHESS PROBLEM. 

TAPESTRY - GENERAL UTILITY TO LIST, DUMP, CR COpy PORTIONS 
OF ANY TAPE FILE, REGARDLESS OF THE TYPE OF LABEL ON TEE 
TAPE AND THE POSITION ON THE TAPE. OUTPUT FORMAT SAME AS 
OS ABEND DUMP. 

COpy SOME - UTILITY TO SELECT AND COPY, BY RECORD, ANY 
SEQUENTIAL FILE. 

FPCLABEL - LABELS ANY NEW TAPE OR NON-STANDARD LABEL TAPE 
WITH A STANDARD LABEL AS DEFINED FOR YOUR INSTALLATION WITH 
YOUR OWN INSTALLATION 10. 

TRAN3705 - READS THE OUTPUT OF A SUPER ZAP DUMP AND GENERATES 
80 BYTE 3705 ASSEMBLY LANGUAGE STATEMENTS WEICH CAN BE FED 
INTO THE 3705 ASSEMBLER TO GENERATE A CROSS-REFERENCE TO 
ASSEMBLY LISTING OF A 3705 EMULATOR. 

HASPMODS - HASPGEN PARAMETERS AND MODS FOR 3.1. INCLUDES 
MOD TO PURGE PROCESSOR TO COLLECT ALL CONSOLE MESSAGES AND 
ALL 5MBS ON A DUMMY SYSOUT FILE MAINTAINED ON THE HASP SPOOL 
PACK. THIS SYSOUT CAN THEN BE DUMPED TO A SEQUENTIAL QSAM 
FILE BY A PREVIOUSLY MENTIONED UTILITY, AND NUMEROUS 
ANALYSIS PROGRAMS CAN BE RUN ON THE 5MB AND CONSOLE RECORDS. 
SECOND HASP MOD CONSISTS OF A $DC COMMAND TO DISPLAY THE 
FIVE LARGEST CONTIGUOUS REGIONS IN MVT. THIRD MOD IS A $DW 
COMMAND TO DISPLAY OUTSTANDING RQES AGAINST lOS MVT TO 
DETECT LOS'I INTERRUPTIONS. 

PDSDLIST - UTILITY WILL LIST THE DIRECTORY ENTRIES OF ANY 
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NUMBER OF PDS LIBRARIES IN ASCENDING CRtER -- 780 PER PAGE. 

PDSMLIST - UTILITY LISTS THE MEMBERS OF ANY PDS SOURCE 
LIBRARY IN ALPHABETIC CRDER WITH SELECTICN CONTROL. 
GETPDSDE - SUBROUTINE SEQUENTIALLY ACCESSES MEMBERS OF A PDS 
IN ALPHABETIC ORDER. 

DEBUG AID - PROGRAM TRAPS ANY USER DATA EXCEPTIONS, PRINTS 
AN ERROR MESSAGE, NOPS THE PAlLING INS'IRUCTION AND CON'IINUES 

DEBUG AID - PROGRAM PERMITS THE FOLLOWING STEPS TO BE 
PERFORMED AT EXECUTION TIME: lOAD A FRCGRAM INTO CORE, 
VERIFY AND/OR REPLACE DATA IN THE LOADED PROGRAM BY RELATIVE 
ADDRESS, EXECUTE THE MODIPIED PROGRAM, AND LOAD AND DUMP 
ANY PROGRAM. 

COPYSPOL - UTILITY PROGRAM WHICH WILL SELECTIVELY DUMP TO A 
QSAM FILE THE PRINT RECORDS CONTAINED ON A HASP SPOOL PACK 
FOR A JOB WHICH IS WAITING FOR PRINT. 

LISTHQUE - UTILITY PROGRAM TO PRINT THE HASP QUEUE IN BATCH 
MODE BY READING THE CHECK POINT RECORD ON THE HASP SPOOL 
PACK. 

TVOLCOPY - COPIES ANY STANDARD LABEL TAPE VOLUME TO ANY 
OTHER STANDARD TAPE VOLUME. 

SIM370 - USES A SPIE MACRO TC SET UP AN ENVIRONMENT IN 
WHICH A USER PROGRAM CAN BE EXECUTED WHICH CONTAINS 370 
INSTRUCTIONS RUNNING ON A 360 -- INTERCEPTS AND SIMULATES 
370 INSTRUC'IIONS. 

TEXTEDIT - BATCH TEXT EDIT UTILITY WHICH ALLOWS SCANNING 80 
BYTE RECORD FILES, SEARCHING FOR ANY NUMBER OF STRINGS OF 
TEXT AND LISTING AND REPLACING STRINGS. 

UNITNAME - UTILITY TO EXAMINE THE UCB TABLES ON THE HOST 
SYSTEM AND PRODUCE A SOURCE PROGRAM WHICH CAN BE USED '10 
ASSEMBLE THE DEVICE NAME AND THE DEVICE MASK CSECTS WHICH 
ACTUALLY DEFINE THE UNIT NAMES WHICH CAN BE USED TO 
REFERENCE DEVICES. 

GETPDSDD - SUBROUTINE ACCESSES PDS DO STATEMENTS 
SEQUENTIALLY. 

PDSCLIST - UTILITY SCANS PDS LCAD MODULE LIERARY. IT LISTS 
EACH MEMBER AND THE CSECTS CONTAINED IN THAT MEMBER AND WILL 
THEN PERFORM AN INTERNAL SORT AND PRODUCE ANOTHER LIST 
CONSISTING OF EACH CSECT PCLLCWED BY ALL THE MEMBERS IN 
WHICH THIS CSECT OCCURS. 
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MRCLEAN - SET OF UTILITY PROGRAMS WHICH WILL PULL ALL THE 
DSCB RECORDS OFF OF ANY 3330 VOLUME AND CREATE A SEQUENTIAL 
FILE OF THESE DSCBS. PROGRAM SCANS SEQUENTIAL DSCB FILE AND 
SCRATCHES ALL TEMPORARY DATA SETS NOT CURRENTLY IN USE BY 
A PROGRAM IN EXECUTION. PROGRAM READS SEQUENTIAL FILE OF 
DSCBS AND PRINTS CONDENSED LISTING IN ALPHAEETICAL ORDER. 

DSNLIST - PRINTS REPORT OF CATALOGED DA~A SETS WITH CATALOG 
INFORMATION -- INTERFACES WITH MRCLEAN. 

GETCATLG - READS SYSTEM CATALOG AND CONNECTEt CATALOG IN 
ASCENDING DATA SET NAME ORDER. 

LISTMACS - UTILITY TO SCAN ANY ASSEMBLER SOURCE FILE AND 
LIST OCCURRENCES OF ALL MACROS AND/OR INSTRUCTIONS IN THAT 
ASSEMBLER SOURCE. 

CHKREORG - DETERMINES IF REORGANIZATION OF PDS OR ISAM FILE 
IS NEEDED EY COMPARING NUMBERS IN PARM FIELD AGAINST PDS 
RELATIVE EOF TRACK NUMBER OR ISAM OVERFLOW RECORD COUNT. 

REREAD - SUBROUTINE ALLOWS FORTRAN PROGRAMS TO REREAr THE 
SAME INPUT RECORD UNDER DIFFERENT FORMATS. 

MVCL - SUBROUTINE ALLOWS FORTRAN FROGRAMS TO MOVE ARRAY DATA 
WITH THE MOVE LONG INSTRUCTION. MAY ALSO BE USED TO 
INITIALIZE ANY ARRAY WITH ANY CHARACTER VALUE. 

KWIC - SUBROUTINE SIMPLIFIES GENERATION OF KEY WORD IN 
CONTEXT (KWIC) DATA. EACH TIME IT IS CALLEt IT ROTATES A 
FIELD TO THE NEXT KEY WORD IN THE FIELD. 

KWIC GENERATION - UTILITY READS ANY SEQUENTIAL FILE AND 
CREATES AN OUTPUT FILE WITH AS MANY COFIES OF EACH RECORD 
AS THERE ARE KEYWORDS IN A KEYWORD FIELD DEFINED BY A 
CONTROL CARD. OUTPUT FILE CAN BE SORTED ON KEYWORD FIELD TO 
GENERATE KWIC REPORT. 

CLCL - SUBROUTINE ALLOWS FORTRAN PROGRAMS TO COMPARE ARRAY 
DATA OF ANY LENGTH WITH THE COMPARE LONG INSTRUCTION. 

BY NAME CALL - THREE SUBROUTINES ALLOW FORTRAN, COBOL, AND 
ASSEMBLER TO DYNAMICALLY CALL AND/OR CANCEL SUBROU~INES OR 
PROGRAMS AT EXECUTION TIME. 

MPS - MESSAGE PROCESSING SUPERVISCR FOR USE WITH TCAM OR 
SIMILAR TELECOMMUNICATIONS LINE CONTROL PROGRAM. ALLOWS TP 
APPLICATION PROGRAMS TO BE WRITTEN IN COBOL, FORTRAN, OR 
ASSEMBLER USING A SIMPLE SUBROUTINE INTERFACE; ALLOWS USER 
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TO START AND STOP MESSAGE PROCESSING FReGRAMS AT WILL WITH 
SIMPLE COMMANDS. SUPERVISOR HAS A LOG FACILITY. CAN BE RUN 
IN BATCH MODE TO TEST NEW TP APPLICATIONS OR MODIFICATIONS. 

BISAMSET - SUBROUTINE PERFORMS SAME FUNCTION FOR BlSAM THAT 
SETL MACRO PROVIDES FOR QlSAM. 

PROGRAMMING LANGUAGES - FORTRAN, ceBOL, AND ASSEMBLER. 

MINIMUM SYSTEM REQUIREMENTS - OS (MFT, MVT, VS2-1.7) 

DOCUMENTATION: 68 PAGES, $2.40 ADDITIONAL CHARGE 
CARD COUNT: 16,000 APPROXIMATE. 
SUBMITTAL/REVISION DATE: 12/74. 

END OF ABSTRACTS 


