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THE INTEGRATED TIGER SERIES OF ELECTRON/PHOTON
MONTE CARLO TRANSPORT CODES: A USER'S GUIDE
FOR USE ON IBM MAINFRAMES

Bernadette L. Kirk
Abstract

The ITS (Integrated Tiger Series) Monte Carlo code package
developed at Sandia National Laboratories and distributed as :
CCC-467/ITS by the Radiation Shislding Information Center (RSIC) at
Oak Ridge National Laboratory (ORNL) consists of eight codes—the
standard codes, TIGER, CYLTRAN, ACCEPT; the P-codes, TIGERP,
CYLTRANP, ACCEPTP; and the M-codes ACCEPTM, CYLTRANM.
The codes have been adapted to run on the IBM 3081, VAX 11/780,
CDC-7600, and Cray 1 with the use of the update emulator UPEML
(see reference 1). This manual should serve as a guide to a user run-
ning the codes on IBM computers having 370 architecture. The cases
listed were tested on the IBM 3032, under the MVS operating system
using the VS Fortran Level 1.3.1 compiler.

INTRODUCTION

Intergrated Tiger Series (ITS) is a user-friendly Monte Carlo code system dealing with
electron/photon radiation transport problems. J. A. Halbleib and T. A. Melhorn of Sandia
National Laboratories (1) developed the ITS code system. Depending on the type of calculation
needed, the user has the choice of running eight codes.

TIGER is strictly a one-dimensional code znd is the simplest code to use since it involves very
basic transport problems.

CYLTRAN is a three-dimensional code, applicable in cases where the radiation source is a
cylindrical beam. CYLTRAN requires the material geometry to be cylincrically symmetric.

ACCEPT is a general three-dimensional transport code useful for multi-material geometries that
can be described in combinatorial forms. In the combinatorial geometry method, problem zones
are built from primitive bodies.



TIGER, CYLTRAN, and ACCEPT were designed for primary source energies from a few
terms of MeV to 1.0 and 10.0 keV for electrons and photons, respectively. In these codes,
flucrescence and Auger processes are only allowed for the k-shell of the highest atomic number in
a given material.

The P-codes in the ITS series are TIGERP, CYLTRANP, and ACCEPTP. These P-codes
describe ionization and relaxation of all X, L1, L2, L3, M (average) and N (average) shells hav-
ing binding energies greater than 1.0 keV for clements with atomic number Z=1 to Z=100.

In the M-codes, ACCEPTM and CYLTRANM, coupled electron/photon collision transport is
combined with transport in macroscopic electric and magpetic ficlds of arbitrary spatial depen-

dence. In applications where tramsport is macroscopic clectromagnetic ficlds cannot be neglected,
ACCEPTM and CYLTRANM prove valuable codes.

More detailed explanations of the differences in the eight ITS codes can be found in the
report by Halbleib and Melhorn (2).

In the next sections are sample JCL (job control language) listings pertaining to the proper
installation and running of the ITS code package. Every effort was made to list step-by-step
instructions, as IBM JCL is complicated to follow. In order to use this guide the user is
required to be familiar with IBM JCL.

It is necessary to have direct access devices to store the cross-section data. The disk packs
used for the testing are the IBM 3330s. Note that for this disk type one track is equivalent to
13030 bytes, so the track allocation mentioned in the following JCL listings must be interpreted
as such.

It should be noted that the JCL statements listed on the following pages are not foolproof.
System dependencies must be accounted for. This manual should serve as a guide and not a
bible in running ITS on IBM mainframes.

The user must be familiar with the ITS and UPEML reports (1,2). The steps in this
manual should complement the instructions in those reports. The user may choose to combine
several job steps into one.

CONTENTS OF CCC-467 CODE PACKAGE

(RSIC TAPE LIST)

The following is a description of the files contained in the CCC-467 code package. The
numbers indicate the position of the files on the tape.
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LRECL=136,

BLKSIZE=4760
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1. ITS (to be processed by UPEML) 19651

2. XGEN (to be processed by UPEML} qa4s

3. XDATA (cross section data) 10039

4. UPEKL UPDATE EMULATOR PROGRAM 2563
(FORTRAN 77 Scurce)

5. Input data to XGEN to generate cross 19

sectiong for the standard Monte Carlo
codes (TIGER , ACCEPT , CYLTRAN)

6. Output from running XGEN to generate 273
cross sections for the standard codes
7. Input data to XGEN to generate cross 20

sections for the P-codes Monte Carlo
codes (TIGERP, CYLTRANP, ACCEPTP)

8. Output from running XGEN to generate 279

cross sections for the P-codes.

9. Input for TIGER 59
10. Output from TIGER 514
11. Input for TIGERP 62
12. Output from TIGERP 511
13. Input for TIGERP (to generate pseudo- 70

pulse-height distribution) .
14, Output from TIGERP (generated pseudo- 526
pulse height distribution)
15. Input for CYLTRAN 60
16. Output from CYLTRAN 570
17. Input for CYLTRANP 63
18. Output from CYLTRANP 567
19. Input for CYLTRANM ( small gap problem) 69
20. Output from CYLTRANM (small gap problem) 573
21. Input for CYLTRANM ( large gap problem) 75
22. Output from CYLTRANM (large gap problem) 574
23. Input for ACCEPT 81
24, Qutput from ACCEPT 515
25. Input for ACCEPT (to generate pseudo- 90
pulse-height distribution)
26. Output from ACCEPT (generated pseudo- 525
pulse-height distribution)
27. Input for ACCEPTP: 84
28. OQutput from ACCEPTP 512
29. Input for ACCEPTM 89
30. Output from ACCEPTM 517

TOTAL 43998
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INSTALLATION AND EXECUTION OF ITS
I. Preparatory steps ip rumming the "ITS’ codes.

A. Copy files 1-30 {ITS, XGEN, XDATA and UPEML) to direct access. Suggested disk
data set characteristics are listed. The number of tracks is a libera! estimate.

File Tracks RECFM LRECL BLXSIZE
ITS 220 FB 80 6400
XGEN 50 FB 80 6400
UPEML 40 FB 80 6400
XDATA 120 FB 136 6120
filas 5~30 10 or less FB 136 6120

NOTE: 1 track = 13030 bytes (IBM 3330 disk).

The following are common IBM direct access storage disks (reference 3).

Disk type Number of bytes Numbar of tracks

per track per cylinder
3330 13030 19
2305 146690 24
3340 8368 12
3350 19060 30
3375 35616 12
3380 47476 15

In general, to approximate the number of tracks needed per data set, use the formula

Number of records * Record length

Number of bytes per track

For example, file 30 has 517 records written at LRECL=136. If your disk drive is a 3330
type, then (517 * 136)/13030 =~ 5.4. Since tracks are integral numbers, this amounts to six
tracks. You should allow for system dependencies and allocate 10 tracks.

Depending on the directives given, the following table lists the number of lines generated by
UPEML for each of the codes. This information is obtained from the correction runs (see sec-
tion A of cach of Sections II-IX in the next few pages).
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* Code Number of lines *
TIGER 17080
TIGERP 18810
CYLTRAN 18349
CYLTRANP 20115
CYLTRANM 22832
ACCEPT 20291
ACCEPTP 22075
ACCEPTM 24896
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B. Create a load module for the update processor UPEML.

//7jobcard ; allocate about 10 seconds for this job.
// EXEC FORTVCL,PARM.FORT='XREF' ,REGION.FORT=2048K
//FORT.SYSIN DD DSN=UPEML,DISP=5SHR

/%

//LKED.SYSLMOD DD DSN=UPELOAD(UPEML) ,DISP=(NEW,CATLG),

// UNIT= + VOL=SER= , SPACE=(TRK,(100,50,10),RLSE),
// DCB=(RECFM=U,LRECL=80,BLKSIZE=3200)

/7%

7/

C. Execute UPEML to create a new program library for ITS.

//jobcard; allocate 30 seconds for this job.

//81 EXEC PGM=UPEML,REGION=600K

.//STEPLIB DD DSN=UPELOAD(UPEML),DISP=SHR

//*COMMENT THE NEWPL LIBRARY FOR 'ITS' IS 'ITS1°'.
//GO.FT15F001 DD DSN=ITS1,DISP=(NEW,CATLG),UNIT= » VOL=SER=
// SPACE=(1024,5000),DCB=(RECFM=F,BLKSIZE=1024)
//FPT17F001 DD DSN=ITS,DISP=SHR

//FT16F001 DD DSN=ITSLST,DISP=(NEW,CATLG),

// SPACE={(TRK, (200,100),RLSE),VOL=SER= (UNIT= '
// DCB={RECFM=FB,LRECL=133,BLKSIZE=3059)

//FTO6F001 DD SYSOUT=A

//FTOS5F001 DD *

I,N,L

Vi

7/

NOTE: It is useful to have the data set ITSLST listed. It has 19659 lines of data and is very
helpful in making correction runs.



D. Execute UPEML to create a new program library for XGEN.

//jobcard; allocate 10 seconds for this job.

/787 EXEC PGM=UPEML,REGION=600K

//STEPLIE DD DSH=UPELOADR(UPEML) ,DISP=5HR

//GO.FT15F001 DD DSN=XGEN,DISP=(NEW,CATLG,DELETE),

// UNIT= , VOL=SER=  SPACE=(TRK, (50,50) ,RLSE),

// DCB={RECFH=F,BLKSIZE=1024)

//FT17FGD1 DD DSM=XGEN,DISP=SHR

//FT16F001 DD DSN=XGBNLST,DISP=(NE¥,CATLG},UNIT= , VOL=SER=
// SPACE~(TRX,(100,50),RLSE) ,DCB=(RECFM=FB,LRECL=133,BLKSIZE=3059)
//FTO06F001 DD SYSOUT=A

//FTO5¢¥G01 DD *

I,N, L

/%

E. Steps E.1 - E.4 are needed to generate cross sections for input to the standard codes
-TIGER, ACCEPT, CYLTRAN; and the M-codes, ACCEPTM and CYLTRANM.

E.l. Execute UPEML to create a compile ready file for XGEN. This is known as a
corrgction run.

//jobcaxd; allocate 15 seconds foxr this job.

//81 EXEC PGH=UPEML,REGION=600K

//STEPLIB DD DSN=UPELOAD(UPEML) ,DISP=SHR
//*COMMENT DDNAME OLDPL (UNIT 13)

//7G0O.0LDPL DD DSKN=XGEN ,DISP=SHR

//*COMMENT UNIT 15 DSN IS A TEMPORARY FILE WHICH GETS DELETED.
//GO.FTi5F001T DD DSN=§ETEMF,DISP=(NEW,PASS,DELETE),
// UNTT=8SYSDA SPACE=-(1024,5000),

// DCB={RECFM=F,BLK3IZE=1024)

//FT16F301 DD DUMMY

//FT17F001 DD DUMMY

//*COMMENT UNIT 20 DSN IS THE COMPILE FILE XGEN.
//7FT20F301 DD USH=CXGEN,DISP=(NEW,CATLG,DELETE),

// UHIT= , VOL=8ER:= SPACE=(TRK, (200,100) ,RLSE),
// DCB=(RECFH=FB,LRECL=90,BLKSIZE=6300)

//FPTOS¥L01 DD SYSOUT:=A

//FTOS5F001 DD #*

P, P

*DEFINE, IBM

/%

/7

E.2. Truncate the S0-character XGEN file to one of 80-character length.

//jobecard; allocate 5 seconds foxr this job.
/ /COPY EXEC PGM-IEBGENER,REGION-=300K
//SYSPRIRT DD SYSOUT=A



//8YSUT2 DD DSN=FXGEN,DISP=(NEW,CATLG),
// UNIT= » VOL=SER= .
// SPACBE=(TRK, (200,100),RLSE),DCB={RECFM=FB, LRECL=80,BLKSIZE=6400)
//8YSUT1 DD DSN=CXGEN,DISP=8SHR,
// DCB=(RECFM=FB,LRECL=90,BLKSIZE=6300)
//SYSIN DD *
GENERATE MAXFLDS=1
RECORD FIELD=(80)
/%
/7

E.3. Create a load module for XGEN.

//jobcard; allocate 15 seconds for this job.
// EXEC FORTVCL,PARM.FORT='XREF' REGION.FORT=2048K
//FORT.SYSLIN DD UNIT-=-SYSDA,SPACE=({YL,(50,5),RLSE),

/7 DCB=BLKSIZE=3200
//FORT.SYSIN DD DSN=FXGEN,DISP=SHR
7%

//LKED.SYSLMOD DD DSN=XGENLOAD(XGEN) ,DISP=(NEW,CATLG),

// SPACE={(TRK,{500,100,5),RLSE),DCB=(RECFM=U, LRECL=80,BLKSI%E=3200),
// UNIT= ¢ VOL=SER=

/%

/7

E.4. Execute the program XGEN to create cross sections for the standard codes and the M-
codes.

//jobcard; allocate 1 minute for this job.

//51 EXEC PGM=XGEN,REGION=2048K

//STEPLIB DD DSN=XGENLOAD (XGEN) ,DISP=SHR

//*COMMENT CROSS SECTION FILE FOR INPUT T0O 'ITS' IS WRITTEN TO UNIT 11.
//GO.FT11F001 DD DSN=XSBCS1,DISP=(NEW,CATLG,DELETE),

// UNIT= y VOL=SER=  SPACE=(TRK, (10,5) ,RLSE),

// DCB=(RECFM=FB,LRECL=120,BLKSIZE=4800)

//FT07F001 DD DSN=§(ETEMP,UNIT=SYSDA,SPACE=(3520,(200,100)),
// DCB=(RECFM=VBA,LRECL=137,BLKSIZE=3520),DISP=(NEW,PASS)
//*COMMENT XDATA IS READ FROM UNIT 9.

//FT09F001 DD DSN=XDATA,DISP=SHR

//FT06F001 DD SYSOUT=A,DCB=(RECFM=FB,LRECL=137,BLKSIZE=3520),
// SPACE=(3520,(200,100))

//FPT05F001 DD DSN=ISTAND,DISP=SHR

/7%

/7



F. Steps F.1 - F.4 are neceded to generate cross sections for imput to the P-codes TIGERP,
ACCEPTP, CYLTRANP.

F.1. Execute UPEML to create a compile-ready file for XGEN. This is known as a correc-
tion rum.

//jobcard; allocate 15 seconds for this job.

//S1 BXEC PGM=UPEML,REGION=600K

//STEPLIB DD DSN=UPELOAD(UPEML),DISP=SHR
//¥COMMENT DDNAME OLDPL (UNIT 13)

//G0O.0LDPL DIl DSN=XGEM,DISP=8HR

//*COMMENT UNMIT 15 DSN IS A TEMPORARY FILE WHICH GETS DELETED.
//GO.FT15F001 DD DSN=§LTEMP,DISP-{NEW,PASS,DELETE),
// UNIT=SYSDA,SPACE=(1024,5000),

// DCB={RECFM=F,BLKSIZE=1021)

//FT16F001 DD DUMMY

//FT17FG01 DD DUMMY

//7*#*COMMENT UNIT 20 DSN IS THE COMPILE FILE XGEN.
//FT20F001 DD DSN=CXGEN2,DISP-=(NEW,CATLG,DELETE),
/7 UNIT= , VOL=8SER= , SPACE=(TRK, (200,100),RLSE),
// DCB={RECFM=FB,LRECL=90,BLKSIZE=6300)

//8T06F001 DD SYSOUT=A

//FTOS5F001 DD *

F,p

*DEFINE, IBM

*DEFINE, PCODES

/*

77/

F.2. Truncate the 90-character XGEN file to one of 80-character length.

//jobcard; allocate 5 seconds for this job.
//COPY EXEC PGM-=IEBGENER,REGION=300K
//SYSPRINT DD SYSOUT=A
//8SYSUT2 DD DSN=FXGEN2,DISP=(NEW,CATLG),
/7 UNIT=  VOL=8ER= '
// SPACE={(TRK, (200,100} ,RLSE),DCB=(RECFM=FB, LRECL=80,BLKSIZE=6400)
//8YSUTH DD DSN=CXGEN2,DISP-=SHR,
// DCB=(RECFM=FB,LRECL=20,BLKSIZE=6300)
//8SYSIH DD *

GENERATE MAXFLDS=1

RECORD FIELD=(80)
/%
s



F.3. Create a load module for XGEN.
//jobcard; allocate 15 seconds for this job.
// EXEC FORTVCL,PARM.FORT='XREF',K REGION.PORT=2048K
//FORT.SYSLIN DD UNIT=8SYSDA,SPACE={(CYL,(50,5),RLSE),

4 DCB=BLKSIZE=3200
//FORT.SYSIN DD DSN=FXGENM2,DISP=SHE
/%

//*COMMENT Data set XGENLOAD was created in step E.3.
//LKED.SYSLMOD DD DSN=XGENLOAD(XGEN2),DISP=0LD

/%

/7

F.4. Execute the program XGEN to create cross sections for the P-codes.

//jobcard; allocate 1 minute for this job.

/751 EXEC PGM=XGEN,REGION=2048K

//STEPLIB DD DSN=XGENLOAD(XGEN) ,DISP=SHR

//*COMMENT CROSS SECTION FILE FOR INPUT TO ITS IS WRITTEN TO UNIT 11.
//GO.FT11F001 DD DSN=XSECS2,DISP=(NEW,CATLG,DELETE),

// UNIT=  VOL=SBR=  SPACE=(TRK, (10,5) ,RLSE),

// DCB=(RECFM=FB,LRECL=120,BLKSIZE=4800)

//FTO07F001 DD DSN=E&TEMP ,UNIT=SYSDA,SPACE=(3520,(200,100)),
// DCB=(RECFM=VBA,LRECL=137,BLKSIZE=3520),DISP=(NEW,PASS)
//*COMMENT XDATA IS READ FROM UNIT 9.

//FT09F007 DD DSN=XDATA,DISP=SHR

//FT06F001 DD SYSOUT=A,DCB=(RECFM=FB,LRECL=137,BLKSIZE=3520),
// SPACE=(3520,(200,100)) '

//FTO0SF001 DD DSN=IPCODES,DISP=SHR

/%

144

II. Ruwning the 'TIGER’ code,

A. Exccute UPEML to create a compile-ready file for the TIGER code. This is a correction
run. The input to FTO5F001 is from the first few lines of file 9, ended by ’eor,” plus some
other directives as described in the introduction.

//jobcard; allocate 2 minutes for this job.

//81 EXEC PGM=UPEML,REGION=600K

//STEPLIE DD DSN=UPELOAD(UPEML) ,DISP=SHR

//*COMMENT DDNAME OLDPL (UNIT 13)

//G0.0LDPL DD DSN=ITS1,DISP=SHR

//*COMMENT UNIT 15 DSN IS A TEMPORARY FILE WHICH GETS DELETED.
//GO.FT15F001 DD DSN=EETEMP1,DISP=({NEW,PASS,DELETE),



// UNIT=SYSDA,SPACE=(1024,5000),
// DCB=(RECFM=F,BLKSIZE=1024)
//*COMMENT UNIT 16 IS THE LIST FILE OF CORRECTIONS.
//FT16¥001 DD DSN=TIGLST,UNIT= , VOL=SER= ,
// SPACE={(TRK,(200,100),RLSE),
// DCB=(RECFM=FB,LRECL=133,BLKSIZE=3059),DISP=(NEW,CATLG)
//FT17F001 DD DUMMY
//%*COMMENT UNIT 20 DSN IS THE COMPILE FILE TIGER.
//FT20F001 DD DSN=CTIGER,DISP=(NEW,CATLG,DELETE),
// UNIT= , VOL=SER= , SPACE=(TRK, (200, 100) ,RLSE),
// DCB=(RECFM=FB,LRECL=90,BLKSIZE=6300)
//FT06F001 DD SYSOUT=A
//FTO5#001 DD *
F,P,L
*DEFINE, IBM
*DEFINE , DOUBLE
*DEFINE, TIGER
*IDENT , TEMQ
*D, PARAMS . 5
PARAMETER ( INMT=2, NELEM=20, INMAX=64, NSURV=2775,
*DELETE, PARAMS. 12, PARAMS. 15
PARAMETER ( IMTOP1=IMTOP, INMAX1=INMAX+1, INMTP1=INMT+1,

& INEEL1=INEEL, INGAS1=INGAS+1, INLAN1=INLAN+1,
§ INEPS1=INEPS, NSURVI=NSURV+1,
$ INRNG1=INRANG, INTNG1=INTANG)
*D, PARAMS . 24 , PARAMS . 26
PARAMETER ( IKMAX = 2, IJMAX = 2,
$ IKPMAY = 2, IJPMAX = 2,
$ INZON = 2)

*D, PARAMS. 33
, PARAMETER ( IJSMAX = 1, IJFMAX =2,
*D, PARAMS . 35, PARANS. 36

¥ IJFMXP = 2, TIFMP1 = IJFMXP+1,
£ INLF = &, INLFP = #)
#*D, PARAMS5.52
PARAMETER (NESC = 2, ILZMAX = &4, ILZMX1 = ILZMAX+1,

*DELETE, INPUT. 356, INPUT. 357

4913 FORMAT (D25.0)

88 FORMAT (' THE RESTART RANDCM NUMBER IS ', D25.0)
*DELETE, INPUT, 1044, INPUT. 1106
*DELETE, INPUT. 1121, INPUT. 1148
*DELETE, TIMER. 42

CALIL JSTIME(ICPU)
ICPU = ICPU / 100
/&
//



B. Truncate the 90-character TIGER file to one of 80-character length.

//jobcard; allocate 5 seconds for this job.
//COPY EXEC PGM=YIEBGENER,REGION=300K
//SYSPRINT DD SYSOUT=A
//8YSUT2 DD DSN=FTIGER,DISP=(NEW,CATLG),
// UNIT= : VOL=SER= ’
// SPACE=(TRK,(200,100),RLSE),DCB=({RECFM=FB, LRECL=80,BLKSIZE=6400)
//8YSUT1 DD DSN=CTIGER,DISP=SHR,
// DCB=(RECFM=FB, LRECL=90,BLKSIZE=6300)
//SYSIN DD =*

GENERATE MAXFLDS=1

RECORD FIELD=(80)
/%
/7

C. Create an executable load module for TIGER.

//jobcard; allocate 1 minute for this job.
// EXEC ASMFCL
//ASM.SYSIN DD *
Insert JSTIME source here.
// BXEC FORTVCL,PARM.FORT='XREF',6 REGION.FORT=2048K
//FORT.SYSLIN DD UNIT=SYSDA,SPACE={(CYL, (50,5),RLSE),
// DCB=BLKSIZE=3200
//FORT.SYSIN DD DSN=FTIGER,DISP=SHR

/%

//LKED.SYSLIB DD

4 DD

/7 DD

/7 DD DSN=IMSL,DISP=SHR

//LKED.SYSLMOD DD DSN=TIGLOAD(TIGER),DISP={(NEW,CATLG),

// SPACE=(TRK, (500,100,5),RLSE),DCB=(RECFM=U, LRECL=80, BLKSIZE=3200),
// UNIT= , VOL=SER=

/*

77

D. Execute TIGER on test case (file 9 of RSIC tape list).

//jobcard; allocate 50 minutes for this job.
//81 EXEC PGM=TIGER,REGION=2048K

//78TEPLIB DD DSN=TIGLOAD(TIGER) ,DISP=SHR
//FTO07F001 DD DUMMY

//FT11F001 DD DSN=XSECS1,DISP=SHR

//FT12F001 DD DUMMY



//FT06F001 DD SYSOUT=A,DRCBE=(RECFM~=VBA,LRECL=137 ,BLKSIZE=3520),
// SPACE=(3520,(200,100))
//FTO5FP001 DD *
ECHO 1
TITLE
...1.0 MEV TA/AL TEST PROBLEN
EREEEFEFEFRREREFREFEELNRT GEOMETRY ®bkkkkrkidohrpnbkkdkRipkhenkhbrsk
* MAT NIONE THIX BCUT PTCZ
GEOMETRY 2
1 2 0.007
2 2 0.05
RkKEEEFEERRARRRE R RARERY SOURCE ek idkdoRbgdsktor ko sk dkokmokok s kokokk Kk
ELECTRONS
ENERGY 1.0
CUTOFFS 0.05 0.001
* DEFAULT DIRECTION
DIRECTION 0.0
wxEkgp sk pRERERRkE kR R kRks QUTPUT OPTIONS *dkbdkkkikrkkkkprkkeikhkE
ELECTRON-EBSCAPE
NBINE 2
NBINT 2
PHOTON-ESCAPE
NBINE 2
NBINT 2
ELECTRON~-FLUX 1 4
NBINE 2
PHOTON-FLUX 1 &
NBINE 2
FErxEkksEiakkRkEEER Rk *rk OTHER OPTIONS ®%krdddkdkdrkkhriikmkirks
HISTORIES 10000
BATCHES 10
... X-RAY PRODUCTION SCALING
SCALE-BREMS 500.
/%
7/

#

III. Rupping the ‘TIGERP code.

A. FExeccute UPEML to create a compile ready file for the TIGER code. This is a correc-
tion run. The input to FTO5F001 is from the first few lines of file 11, ended by ’eor,’ plus
some other directives as described in the introduction.

//jobcard; allocate 2 minutes for this job.

//81 EXEC PGH=UPEML,REGION=600K

//STEPLIE DD DSH=UPELOAD(UPEML) ,DISPZ=5HR

//*COMMENT DDNAME OLDPL (UNIT 13)

//G0.0LDPL DD DSN=ITS1,DISP=SHR

//*COMMENT UNIT 15 DSM I3 A TEMPORARY PILE WHICH GETS DELETED.
//7GO.FTi5F001 DD DSN=§ETEMP1 ,DISP=(NEW,PASS,DELETE;,

// UNIT=SYSDA,SPACE=(1024,50600),

/7 DCE=(RECFM=F ,BLEKSIZE~=1024)



//*COMMENT UNIT 16 IS THE LIST FILE OF CORRECTIONS.
//FT16F001 DD DSN=TIGPLST,UNIT= , VOL=SER= .
// SPACE=(TRK,(200,100),RLSE),
// DCB=(RECFM=FB,LRECL=133,BLKSIZE=3059),DISP=(NEW,CATLG)
//FT17F001 DD DUMMY
//*COMMENT UNIT 20 DSN IS5 THE COMPILE FILE TIGERP.
//FT20F001 DD DSN=CTIGERP,DISP=(NEW,CATLG,DELETE),
// UNIT= , VOL=SER= . SPACE=(TRK, (200,100} ,RLSE),
// DCB=(RECFM=FB,LRECL=90,BLKSIZE=6300)
//FTO6F001 DD SYSOUT=A
//FTO05F001 DD *
F,P,L
*DEFINE, IBM
*DEFINE, DOUBLE
*DEFINE, TIGER
*DEFINE, PCODES
*IDENT , TEMQ
*D, PARAMS .5
PARAMETER ( INMT=2, NELEM:=20, INMAX=64, NSURV=2775,
*DELETE, PARAMS. 12, PARAMS. 15 ‘
PARAMETER ( IMTOP1=IMTOP, INMAX1=INMAX+1, INMTP1=INMT+1,

$ INEEL1=INEEL, INGAS1=INGAS+1, INLAN1=INLAN+1,
$ INEPS1=INEPS, NSURV1=NSURV+1,
$ INRNG1=INRANG, INTNG1=INTANG)
*D, PARAMS .24 , PARAMS . 26
PARAMETER ( JIKMAX = 2, IJMAX = 2,
$ IKPMAX = 2, IJPMAX = 2,
$ INZON = 2)

*D, PARAMS. 33
PARAMETER ( IJSMAX = 1, IJFMAX =2,
*D,PARAMS . 35 ,PARAMS. 36

$ IJFMXP = 2, IJFMP1 = IJFMXP+1,
$ INLF = 4, INLFP = 4)
*D, PARAMS .52
PARAMETER (NESC = 2, ILZMAX = 4, ILZMX1 = ILZMAX+1,

*D, PARAMS . 82
PARAMETER ( INEM=1, INEM1=INEM, INSH=6, INZZ=2,
*DELETE, INPUT. 356 , INPUT. 357

4913 FORMAT (D25.0)

88  FORMAT (' THE RESTART RANDOM NUMBER IS ', D25.0)
*DELETE, INPUT. 1044, INPUT. 1106
*DELETE, INPUT. 1121, INPUT. 1148
*DELETE, TIMER. 42

CALL JSTIME(ICPU)
ICPU = ICPU / 100
*DELETE , BETAM. 7
DOUBLE PRECISION FUNCTION BETAM(E)
*DELETE, PEC.7
DOUBLE PRECISION FUNCTION PEC(EXL,EPH,BETAE,Z,EK)
/7%
/7



B. Truncate the %0-character TIGERP file to onc of 80-character length.

//jobcard; allocate 5 seconds for this job.

//COPY EXEC PGM-IERBGENER,REGION=300K
//7SYSPRINT DO SYSOUT=A
//8¥YSUT2 DD DSWN=FTIGERP,UNIT= : VOL=SER= '

// SPACE=(TRK, (200,100} ,RLSE},DCB=(RECFM=FB,LRECL=80,BLKSIZE=6400),
// DISP=(NEW,CATLG)
//8YSUTI DD DSH=CTIGERP,DISP=SHR,
// DRCB={RECFM-FB,LRECL=20,BLKSIZE=6300)
//SYSIN oD ®
GEMERATE MAXFLDS=1
RECORD FIELD=(80)
7%
7/

C. Create an executable load module for TIGERP.

//jobcard; allocate 1 minute for this job.
// EXEC ASMFCL
//ASM.SYSIN 0D %
Insaert JSTIME source hare.
// BXEC FORTVCL, PARM.FORT='XREF' ,REGION.FORT=2048K
//FORT.SYSLIN DD UNIT=SYSDA,SPACE=(CYL,{(50,5),RLSE),
// DCB=RBLKSIZE=2200
//FORT.SYSIN DD DSN=FTIGERP,DISP=SHR

7/ *

//LKED.SYSLIE DD

/7 DD

/7 no

// DD DSN=IMSL,DISP=5HR
//LKED.SYSLXOD DD DSH=TIGLOAR{TIGERP) ,DISP=0LD
/%

/7

D.  Execcute TIGERP on test case (file 11 of RSIC tape list).

//jobcard; allocate 70 minutes for this job.
//57 BXEC PGM=TIGERP,REGION=20U48K
//STEPLIE LD DSN=TIGLOAD(TIGERP) ,DISP=SHR
//FTO7F001 DD DUMMY
//FTiI1F001 DD DSM=XSECS2,DISP=SHR
//FTi2F001 DD DUMKMY
//FTOG6F001 DD SYSOUT=A,DCB=(RECFM=VBA,LRECL=137,BLKSIZE=3520),
// SPACE=(3520,(200,100))
//FTO5F001 DD *

ECHD 1

TITLE

...1.0 HEV TA/AL TEST PROBLEM



- 15 -

Aokkdekk Rk rkkkkkkkkkk GEOMETRY sk ik sk ik ok ok ok d ok ook ok sk ok ok ok ot o o ok 5 e sk ok oke ok ale ok 3k
* MAT NZONE THIK ECUT PTCZ )
GEOMETRY 2
12 0.007
2 2 0.05
e ook ok ok kokok kR kok ok Rk kkkk SOQURCE %k 3%k sk ik 5 ok ok ok ok 3k 3k 3 2k ok ok ok ak 3 o 3k 2k 3k ok ok ok o o o ok ok 2k 3k
ELECTRONS
ENERGY 1.0
CUTOFFS 0.05 0.001
* DEFAULT DIRECTION
DIRECTION 0.0
dekokokdk ek ok kokkkokkkkkkkokkkk QUTPUT OPTIDONS %%k ok ok skok ok ok sk ok s e e ok ok ofe ok e e ole ok ok ok
ELECTRON-ESCAPE
NBINE 2
NBINT 2
PHOTON-ESCAPE
NBINE 2
NBINT 2
ELECTRON-FLUX 1 &
NBINE 2
PHOTON-FLUX 1 4
NBINE 2
dokgkkkkkfekkkkkkkkkkkkkkk OTHER OPTIONS 5k %%k okkakak ok i ok ok 2k 3 o ok A 2k 3 & sk 3k %
HISTORIES 10000
BATCHES 10
* ,,. X-RAY PRODUCTION SCALING
SCALE-BREMS 500.
/%
/7

1IV. Rumning the 'CYLTRAN’ code.

A. Execute UPEML to create a compile ready file for CYLTRAN. This is a correction
run. The input to FT05F001 is from the first few lines of file 15, ended by ’eor,” plus some
other directives as described in the introduction.

//7jobcard; allocate 2 minutes for this job.

/781 EXEC PGM=UPEML,REGION=600K

//STEPLIB DD DSN=UPELOAD{(UPEML) ,DISP=SHR

//*COMMENT DDNAME COLDPL (UNIT 13)

//GO.0OLDPL DD DSN=ITS1,DISP=SHR

//*COMMENT UNIT 15 DSN IS A TEMPORARY FILE WHICH GETS DELETED.
//GO.FT15F001 DD DSN=E£ETEMP1,DISP=(NEW,PASS,DELETE),

// UNIT=SYSDA,SPACE=(1024,5000),

// DCB=(RECFM=F,BLKSIZE=1024)

//*COMMENT UNIT 16 IS5 THE LIST FILE OF CORRECTIONS.

//FT16F001 DD DSN=CYLLST,UNIT= , VOL=SER=
// SPACE=(TRK,(200,100),RLSE),

// DCB=(RECFM=FB,LRECL=133,BLKSIEZE=3059),DISP=(NEW,CATLG)
//FT17F001 DD DUMMY '

//*COMMENT UNIT 20 DSN IS THE COMPILE FILE CYLTRAN.
//FT20F001 DD DSN=CCYLTRAN,DISP=(NEW,CATLG,DELETE),

’



/7 UNIT= , VOL=8ER= +SPACE=={TRK, (200,100) ,RLSE),
// DCB=(RECFM=FB,LRECL=90,BLXSIZE=6300)
//FTO06F001 DD SYSOUT=A
//FT05F001 DD *
F,P,L
*DEFINE, IBH
*DEFINE, DOUBLE
*DEFINE, CYLTRAN
*IDENT, TEMD
*D, PARAMS.5
PARAMETER { INMT=2, NELEM=20, INMAX=61, NSURV=2775,
*DELETE, PARAMS .12, PARAMS .15
PARAMETER ( IMTOP1=IMTOP, INMAXI=INMAX+1, INMTPIi=INMT+1,

$ INEEL1=INEEL, INGAS1=INGAS+1, INLAN1=INLAN+1,
$ INEPS1=INEPS, NSURV1=NSURV+1,
kS INRNG1=INRANG, INTNGI1=INTANG)
#D, PARAMS . 24, PARAMS . 26
PARAMETER ( IKMAX = 4, IJMAX = 2,
£ IKPMAX = 4, IJPMAX = 2,
$ INZON = 9)

*D, PARAMS. 33
PARAMETER ( IJSMAX = 1, IJFMAX =2,
+*D, PARAMS . 35, PARAMS . 36
$ IJFMXP = 2, IJFMP1 = IJFMXP+1,
$ INLF = 8, INLFP = 8)
*DELETE, INPUT. 356 , INPUYT. 357

4913 FORMAT (D25.0)

88  FORMAT (' THE RESTART RANDOM NUMBER IS ', D25.0)
*DELETE, INPUT. 1044, INPUT. 1106
*DELETE, INPUT. 1121, INPUT. 1148
*DELETE, TIMER. 42

CALL JSTIME(ICPU)
icPy = ICPU / 100

/%
//

B. Truncate the 90-character CYLTRAN code to one of 80-character length.

//jobcard; allocate 5 seconds for this job.

//COPY BXEC PGM-=IEBGENER,REGION=300K
//SYSPRINT DD SYSOUT=A
//SYSUT?2 DD DSN=FCYLTRAN,UNIT=  VOL=8ER= ’

// SPACE=(TRK, (50,10),RLSE),DCB={RECFK~FB, LRECL=80,BLKSIZE=6400),
// DISP=(NEW,CATLG)
//8YSUT1 DD DSN=CCYLTRAN,DISP=SHR,
// DCB:=(RECFH~=FB,LRECL=90,BLKSIZE=6300)
//8¥SIK DD *
GENERATE MAXFLDS=1
RECORD ¥IELD=(80)
/7 *%
/7



C. Create an executable load module for CYLTRAN.

//jobcard; allocate 1 minute for this job.
// EXEC ASMFCL
//ASM.SYSIN *
Insert the JSTIME source here.
// EXEC FORTVCL,PARM.FORT='XREF' REGION.FORT=2048K
//FORT.SYSLIN DD UNIT=SYSDA,SPACE=(CYL,(50,5),RLSE),
/7 DCB=BLKSIZE=3200
//FQORT.SYSIN DD DSN=FCYLTRAN,DISP=SHR

/%

//LKED.SYSLIB DD

// DD

/7 DD

/7 DD DSN=IMSL,DISP=SHR

//LKED.SYSLMOD DD DSN=CYLLOAD(CYLTRAN),DISP=(NEW,CATLG),
// UNIT= : VOL=SER= +SPACE=(TRK, (100,50,5) ,RLSE),
// DCB=(RECFM=U,LRECL=80,BLKSIZE=3200)

/*

/7

D. Execute CYLTRAN on test case (file 15 of RSIC tape list).

//jobcard; allocate 75 minutes for this job.
//81 EXBC PGM=CYLTRAN,REGION=2048K
//8TEPLIB DD DSN=CYLLOAD(CYLTRAN) ,DISP=SHR
//FTO7F001 DD DUMMY
//FT11F001 DD DSN=XSECS1,DISP=SHR
//FT12F001 DD DUMMY
//FTO06F001 DD SYSOUT=A,DCB=(RECFM=VBA,LRECL=137 ,BLKSIZE=3520),
// SPACE=(3520,(200,100))
//FTO5F001 DD *

ECHO 1

TITLE

...1.0 MEV TA/AL TEST PROBLEM
RAokRARA R Rk kR kk k. GEOMETRY % ok ok 3ok 3 0 2o 3k 3ok o K ook ook o ok ek o ok ok ok o
* ZL 2R RI RO MAT 1IZR NZ NR ECUT PICZ

GEOMETRY 3
-0.007 0.0 0.0 : 10.0 1 1 2 2
0.1 0.15 0.0 10.0 2 1 2 2
0.0 0.1 0.0 10.0

Ek ARk Rkkkkkkkkkkkokkkkkkk SOURCE ®EFbokkkdkhkkkrkthRRkRRhkr ke hkkX
ELECTRONS
ENERGY 1.0
CUTOFFS 0.05 0.001
POSITION 0.0 0.0 -0.007
RADIUS 2.50
* DEFAULT DIRECTION
DIRECTION 0.0 0.0



ERkBEFRERREFERERRR G Rk RAAE QUTPUT OPTIONS *¥ 53R kEhsstfpuhbrhnbkhris
ELECTRON-ESCAPE
NBINE 2
NBINT &4
PHOTCH-ESCAPE
NBINE 2
NBINT 4
ELECTRON~FLUX 1 8
NBINE 2
PHOTON~FLUX 1 8
NBINE 2
EkBEREFEERRRREE LR R ke OTHER OPTIONS *%skkipkkrkRbxrktaahhss
HISTORIES 10000
BATCHES 10
... X-RAY PRODUCTION SCALING
SCALE-BREMS 500.
/%
//

*

Y. Rumming the "CYLTRANP® code.

A. Execute UPEML to create a compile ready file for CYLTRANP. This is a correction
run. The input to FTO5F001 is from the first few lines of file 17, ended by ’eor,” plus some
other directives as described in the introduction.

7/7jobcard; allocate 2 minutes for this job.

//81 EXEC PGM=UPEML,REGION=600K

//STEPLIE D DSN=ITSLOAD{(UPEML) ,DISP=SHR

//*COMMENT DDNAME OLDPL (UNIT 13)

//GO.0OLDPL DD DSN=ITS1,DISP=SHR

//*COMMENT UNIT 15 DSN IS A TEMPORARY FILE WHICH GETS DELETED.
//GO.FT15F001 DD DSN=¢&TEMP1,DISP=(NEW,PASS,DELETE),

// UNIT=SYSDA,SPACE=(1024,5000),

// DCB=(RECFM=F,BLKSIZE=1024)

7/ #COMMENT UNIT 16 IS THE LIST FILE OF CORRECTIONS.
//FT16F007 DD DSH=CYLPLST,UNIT=  VOL=SER=

// SPACE=(TRK,(200,100),RLSE),

// DCBE=(RECFM=FB,LRECL=133,BLKSIZE=3059),DISP=(NEW,CATLG)
//FT17F001 DD DUMMY

//*COMMENT UNIT 20 DSN IS THE COMPILE FILE CYLTRAMP.
//FT20F001 DD DSN=CCYLTRAP,DISP=(NEW,CATLG,DELETE)},

// UNIF= , VOIL.=SER= SPACE=(TRK, (200,100) ,RLSE),
// DCB=(RECFM=FB,LRECL=9(,BLKSIZE=6300)

//FT06F001 DD SYSQUT=A

//FTOSF001 DD =

F,P,L

*DEFINE, IBM

*DEFINE, DOUBLE



- 19 -

*DEFINE, CYLTRAN
*DEFINE, PCODES
*IDENT, TEMQ
*D, PARAMS .5
PARAMETER ( INMT=2, NELEK=20, INMAX=64, NSURV=2775,
*DELETE, PARAMS. 12, PARAMS. 15
PARAMETER ( IMTOP1=IMTOP, INMAX1=INMAX+1, INMTP1=INMT+1,

$ INEEL1=INEEL, INGAS1=INGAS+1, INLAN1=INLAN+1,
$ INEPS1=INEPS, NSURV1=NSURV+],
$ INRNG1=INRANG, INTNG1=INTANG)
*D, PARAMS . 244 , PARAMS . 26
PARAMETER ( IKMAX = &, IJMAX = 2,
$ IKPMAX = 4, IJPMAX = 2,

$ INZON = 9)
*D, PARAMS .33

PARAMETER ( IJSMAX
*D,PARAMS . 35, PARAMS .36

$ IJFMXP 2, IJFMP1 = IJFMXP+1,

$ INLF = 8, INLFP = 8)
*DELETE , PARAMS .82

PARAMETER (INEM=1, INEM{=INEM, INSH=6, INZZ=2,
*DELETE, INPUT. 356, INPUT. 357

4913 FORMAT (D25.0)

88 FORMAT (' THE RESTART RANDOM NUMBER IS ', D25.0)
*DELETE, INPUT. 1044, INPUT. 1106
*DELETE, INPUT. 1121, INPUT. 1148
*DELETE, TIMER. 42

CALL JSTIME(ICPU)
ICPU = ICPU / 100
*DELETE,BETAM.7
DOUBLE PRECISION FUNCTION BETAM(E)
*DELETE,PEC.7
DOUBLE PRECISION FUNCTION PEC(EXL,EPH,BETAE,Z,bEK)

1, IJPMAX =2,

it

/%
/7

B. Truncate the 90-character CYLTRANP code to one of 80-character length.

//jobcard; allocate 5 seconds for this job.

//COPY EXEC PGM=IEBGENER,REGION=300K
//SYSPRINT DD SYSOUT=A
//8YSUT2 DD DSN=FCYLTRAP,UNIT= + VOL=5ER= '

// SPACE=(TRK, (50,10),RLSE),DCB=(RECFM=FB, LRECL=80 ,BLKSIZE=6400),
// DISP=(NEW,CATLG)
//8YSUT1 DD DSN=CCYLTRAP,DISP=SHR,
// DCB={(RECFM=FB,LRECL=90,BLKSIZE=6300)
//SYSIN DD *
GENERATE MAXFLDS=1
RECORD FIELD=(80)
/¥
/7



C. Create an exccutable load module for CYLTRANP.

//jobcard; allocate 1 minute for this job.

// BXEC ASMFCIL

//ASM.SYSIN DD =

Insert JSTIME source here

// EXEC FORTVCL,PARM.FORT='XREF' , REGION.FORT=2048K
//FORT.SYSLIN DD UNIT=SYSDA,SPACE=(CYL,(50,5),RLSE),
7/ DCB=BLKSIZE=3200

//FORT.SYSIN DD DSN=FCYLTRAP,DISP=SHR

A

//LRKED.SYSLIEB DD

/7 DD

/7 oo

/7 DD DSN=IMSL,DISP=SHR

//*COMMENT DATA SET CYLLOAD WAS ALLOCATED PREVIOUSLY.
//LKED.SYSLMOD DD DSN=CYLLOAD(CYLTRANP) ,DISP=0LD

/x

/7

D. Execute CYLTRANP on test case (file 17 of RSIC tape list).

//jobcard; allocate 105 minutes for this job.
//S81 EBXEC PGHM-=CYLTRANP,REGION=2048K
//STEPLIB DD DSN=CYLLOAD(CYLTRANP),DISP=SHR
//FT07F001 DD DUMMY
//FT11F001 DD DSN=XSECS2,DISP=SHR
//FT12F001 DD DUMMY
//FTO06FC001 DD SYSQUT=A,DCB=(RECFM=VBA,LRECL=137,BLKSIZE=3520),
// SPACE=(3520,(200,100))
//FTO5F001 DD =

BECHO 1

TITLE

...1.0 MEV TA/AL TEST PROBLEM
BREEERABRRRE RS LL LR AR REEE CROMETRY 2XRFA RSB bR kS SRRk kR AR B RERERRRED
* ZL ZR RI RO MAT IZR NZ NR ECUT BPTCE

GECMETRY 3

-0.007 0.0 0.0 10.0 1 1 2 2

0.1 0.15 0.0 10.0 2 1 2 2

0.0 0.1 0.0 10.0
ERFRREAERERER bRk R Rk kR ek SOURCE Sepgxkhhiksbhdhbknkf Rk prsrik
ELECTRONS

ENERGY 1.0

CUTOFFS 0.05 0.001

POSITION 0.0 0.0 -0.007
RADIUS 2.50

* DEFAULT DIRECTION

DIRECTION 0.0 0.0



- 21 -

kdockkkRkkkkkkgRkkkkkkkkkkkd OQUTPUT OPTIONS *%xkkdkkkkkikikhkrkkkrks
ELECTRON~ESCAPE
NBINE 2
NBINT 4
PHOTON-ESCAPE
NBINE 2
NBINT 4
ELECTRON~FLUX 1 8
NBINE 2
PHOTON-FLUX 1 8
NBINE 2
dokkkRk kR kR Rk kR kR Rk Rk Rk kR OTHER OPTIONS koo sk sk ok ok ok ok ook o o ok K o e
HISTORIES 10000
BATCHES 10
* ... X-RAY PRODUCTION SCALING
SCALE-BREMS 500.
/%
7/

VI. Runmning the ’CYLTRANM’ code.

A. Execute UPEML to create a compile ready file for CYLTRANM. This is a correction
run. The input to FTOSF001 is from the first few lines of file 19, ended by ’eor,” plus some
other directives as described in the introduction.

//jobcard; allocate 2 minutes for this job.

//81 EXEC PGM=UPEML,REGION=600K

//STEPLIB DD DSN=ITSLOAD(UPEML) ,DISF=SHR

//*COMMENT DDNAME OLDPL (UNIT 13)

//GO.0OLDPL DD DSN=ITS1,DISP=SHR

//*COMMENT UNIT 15 DSN IS A TEMPORARY FILE WHICH GETS DELETED.
//GO.FT15F001 DD DSN=§ETEMP1,DISP=(NEW,PASS,DELETE),

// UNIT=SYSDA,SPACE=(1024,5000),

// DCB=(RECFM=F ,BLXKSIZE=1024)

//%*COMMENT UNIT 16 IS THE LIST FILE OF CORRECTIONS.
//FT16F001 DD DSN=CYLMLST, UNIT= ; VOL=SER=

// SPACE=(TRK,(10,5),RLSE),

// DCB=(RECFM=FB,LRECL=133,BLKSIZE=3059),DISP=(NEW,CATLG)
//FT17F001 DD DUMMY

//*COMMENT UNIT 20 DSN IS THE COMPILE FILE CYLTRANM.
//FT20F001 DD DSN=CCYLTRAM,DISP=(NEW,CATLG,DELETE],

// UNIT= , VOL=SER= . SPACE=(TRK, (200,100) ,RLSE),
// DCB=(RECFM=FB,LRECL=90,BLKSIZE=6300)

//FTO06F001 DD SYSOUT=A

//FTOS5F001 DD *

F,P,L

*DEFINE,IBM

*DEFINE, DOUBLE

*DEFINE, CYLTRAN

*DEFINE,MCODES

*IDENT , TEMQ

’



*D,BFLD.42
*T,56
EX = 0.0D0
EY = 0.0D0
RZCON = -1.0DO
*I,BFLD.57
EBZ = 0.0
BX = 0.0
BY = 0.0
BZ = 1.0
RETURN
*D, PARAMS .5
PARAMETER ( INMT=2, NELEM=20, INMAX=64, NSURV=2775,
*DELETE, PARAMS . 12, PARAMS. 15
PARAMETER ( IMTOP1=IMTOP, INMAXI=INMAX+1, INMTP1=INMT+1,

$ INEEL1=INEEL, INGAS1=INGAS+1, INLAN1=INLAM+1,
$ INEPS1=INEPS, NSURVI=NSURV+t,
$ INRNG1=INRANG, INTNGI=INTANG)
*D, PARAMS . 24, PARAMS. 26
PARAMETER ( IKMAX = &, IJ¥Aax = 2,
$ IKPMAX = B, IJPMAX = 2,
$ INZON = %)

*D, PARAMS .33
PARAMETER ( IJSMAX
*D, PARAMS . 35, PARAMS . 36
& IJFHXP
L3 INLF
*DELETE, PARAMS .82
PARAMETER(INEM=1, INEM1=INEM, INSH=§, INZ%=2,
*DELETE, INPUT. 356, INPUT. 357

4913 FORMAT (D25.0)

88 FORMAT (' THE RESTART RANDOM NUMBER IS ', D25.0)
*DELETE, INPUT. 1044, INPUT. 1106
*DELETE, INPUT. 1121, INPUT. 1148
*DELETE, TIMER. 42

CALYL JSTIME(ICPU)
ICPU = ICPU / 100

1, IJFMAX =2,

2, IJFMPT = TJFMEP+1,
8, INLFP = 8)

i

I

/%
/7

B. Truncate the 90-character CYLTRANM code to onc of 80-character lengih.

//jobcard; allocate 5 seconds for this job.

//COopY EXEC PGM-IEBGENER,REGION=300K
//SYSPRINT DD SYSOUT=A
//8YSUT2 DD DSN=FCYLTRAM,UNIT=  VOL=5SER= ’

// SPACE=(TRK,(50,10),RLSE),DCB={(RECFH=FB, LRECL=80,BLESI4E:=6400),
// DISP=(NEW,CATLG)
//SYSUT1 DD DSN=CCYLTRAM,DISP=§HR,
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// DCB=(RECFM=FB,LRECL=90,BLKSIZE=6300)
//SYSIN DD #*
GENERATE MAXFLDS=1
RECORD FIELD=(80)
/%
7/

C. Create an executable load module for CYLTRANM.

//jobcard; allocate 5 minutes for this job.
// EXEC ASMFCL
//ASM.S5YSIN DD *
Insert JSTIME source here.
// BXEC FORTVCL,PARM.FORT='XREF',REGION.FORT=2048K
//FORT.SYSLIN DD UNIT=SYSDA,SPACE=(CYL, (50,5),RLSE),
/7 DCB=BLKSIZE=3200
//FORT.SYSIN DD DSN=FCYLTRAM,DISP=SHR

/%

//LKED.SYSLIB DD

// DD

7/ DD

// DD DSN=IMSL,DISP=8HR

//LKED.SYSLMOD DD DSN=CYLLOAD1(CYLTRANM) ,DISP=(NEW,CATLG),
// UNIT= » VOL=SER= . SPACE=(TRK, (100,50,5) ,RLSE),
// DCB=(RECFM=U,LRECL=80,BLKSIZE=3200)

/77

D. FExecute CYLTRANM on test case (file 19 of RSIC tape list).

//jobcard; allocate 65 minutes for this job.
/751 EXEC PGM=CYLTRANM,REGION=2048K
//STEPLIB DD DSN=CYLLOAD1(CYLTRANM) ,DISP=SHR
//FPT07F001 DD DUMMY
//PT11F001 DD DSN=XSECS1,DISP=SHR
//FT12F001 DD DUMMY
//FTO06F001 DD SYSOUT=A,DCB=(RECFM=VBA,LRECL=137 ,BLKSIZE=3520),
// SPACE=(3520,(200,100))
//FT0O5F001 DD *

ECHO 1

TITLE

...1.0 MEV TA/AL TEST PROBLEM
KEERRERERRRRRRRKK KRR KKK ER GEOMETRY kkkkkkbhkkkhbhhkkxhbhkrhrrrkhhkhkn
* ZL ZR RI RO MAT 1IZR NZ NR IFLD ECUT PTCZ

GEOMETRY 3

~0.007 0.0 0.0 10.0 1 1 2 2
0.1 0.15 0.0 10.0 2 1 2 2
0.0 0.1 0.0 10.0 0 0 0 0 i



BEEEEEEEEE RS R B RRE IR F R K ERX SOURCE * XA AR r S SRR r R R R R R E AR ERE PR Xk R &
ELECTRONS
ENERGY 1.0
CUTOFFS 0.05 0.001
POSITION 0.0 0.0 ~0.007
RADIUS 2.50
* DEFAULT DIRECTION
DIRECTION 0.0 0.0
kkk gk dRRERRREERRRER kR kA Rk QUTPUT OPTIONS % s s ok ook oo o ok o o o 45 3 90 o ok ob ok ok o ok
ELECTRON-BESCAPE
NBINE 2
NBINT &
PHOTON-ESCAPE
NBINE 2
NBINT 4
ELECTRON-FLUX 1 8
NBINE 2
PHOTON-FLUX 1 8
NBINE 2
HEEREFEREEREEERERI RNk KER OTHER OPTIONS 23RS %A s bhhkRRFRErhhnks
HISTORIES 10000
BATCHES 10
... X~RAY PRODUCTION SCALING
SCALE-BREMS 500.
*PLOTS
/%
/7

*

VII. Running the ACCEPT’ code.

A.  Execute UPEML to create a compile ready file for ACCEPT. This is a correction run.
The input to FTO5F001 is from the first few lines of file 23, ended by ’eor,” plus some other
directives as described in the introduction.

//jobecard; allocate 2 minutes for this job.

//81 BXEC PGM=UPEML,REGION=500K

//STEPLIEB DD DSN=

//*COMMENT DDMNAME OLDPL (UNIT 13)

//G0O.0LDPL DD DSHN=ITS1,DISP=SHR

//xCOMMENT UNIT 15 DSN IS5 A TEMPORARY FILE WHICH GETS DELETED.
//GO.FT15F001 DD DSN=§S$TEMP1,DISP=(NEW,PASS,DELETE),

// UNIT=SYSDA,SPACE=(1024,5000),

// DCB={RECFM=F,BLXSIZE=1024)

//*COMMENT UNIT 16 IS THE LIST FILE OF CORRECTIONS.

//FT16F001 DD DSN=ACCLST,UNIT-=  VOCL=8ER=
// SPACE=(TRK, (200,100),RLSE!},

// DCB=(RECFM=FB,LRECL=133,BLKSIZE=305%) ,DISP={NEW, CATLG)
//FT17F001 DD DUMMY

//*COMMENT UNIT 20 DSMN IS THE COMPILE FILE ACCEPT.
//FT20F001 DD DSN=CACCEPT,DISP=SHR
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//FT20F001 DD DSN=CACCEPT,DISP=(NEW,CATLG,DELETE),
// UNIT= , VOL=SER= . SPACE=(TRK, (200,100),RLSE),
// DCB=(RECFM=FB, LRECL=90,BLKSIZE=6300)
//FTO06F001 DD SYSOUT=A
//FTOS5F001 DD *
F,P,L
*DEFINE, IBM
*DEFINE, DOUBLE
*DEFINE, ACCEPT
*IDENT , TEMQ
*D, PARAMS .5
PARAMETER ( INMT=2, NELEM=20, INMAX=64, NSURV=2775,
*DELETE , PARAMS .12, PARAMS . 15
PARAMETER ( IMTOP1=IMTOP, INMAX1=INMAX+1, INMTP1=INMT+1,

$ INEEL1=INEEL, INGAS1=INGAS+1, INLAN1=INLAN+1,
$ INEPS1=INEPS, NSURV1=NSURV+1,
$ INRNG1=INRANG, INTNG1=INTANG)

*D, PARAMS .24 , PARAMS . 26

PARAMETER ( IKMAX = &, IJMAX = 2,
H IKPMAX = &4, IJPMAX = 2,
$ INZON = &)

*D, PARAMS . 33

PARAMETER ( IJSMAX
*D, PARAMS. 35, PARAMS. 36

$ IJFMXP 2, IJFMP! = IJFMXP+1,

$ INLF = 2, INLFP = 2)
*DELETE, PARAMS . 71 )

$§ IFPD = 43, INUMR = 4§, ITMA = 88, NAZ = 5,
*DELETE, INPUT. 356, INPUT. 357

4913 FORMAT (D25.0)

88 FORMAT (' THE RESTART RANDOM NUMBER IS ‘', D25.0)
*DELETE, INPUT. 1044, INPUT. 1106
*DELETE, INPUT. 1121, INPUT. 1148
*DELETE, TIMER. 42

CALL JSTIME(ICPU)
ICPU = ICPU / 100
*/COMMENT THE NEXT LINE IS INSERTED IN SUBROUTINE OPREAD
*x/ SO THAT THE FORTRAN UNIT NUMBER IS DEFINED.
*/ THIS IS AN IBM MVS PROBLEM.
*INSERT, OPREAD. 48
IF (NIN .GT. 100) NIN = NUNIT

1, IJFMAX =2,

i

/%
//



B.  Truncate the 90-character ACCEPT code to one of 80-character length.

//jobcard; allocate 5 seconds for this job.

//7COPY EXEC PGM=IEBGENER,REGION=300K
//SYSPRINT DD SYSOUT=A
//8SYSUT2 DD DSN=FACCEPT,UNIT= » VOL=SER= '

// SPACE=(TRK, (50,10),RLSE),DCB=(RECFM~FR, LRECL=80,BLKSIZE=6400),
// DISP=(NEW,CATLG)
//8YSUTT DD DSN=CACCEPT,DISP=SHR,
// DCB={RECFM=FB, LRECL=90,BLKSIZE=6300)
//8YSIN DD *
GENERATE MAXFLDS=1
RECORD FIELD=(80)
/*
//

C. Create an executable load module for ACCEPT.

//jobcard; allocate 5 minutes for this job.
// EBXEC ASMFCL
//7ASM.SYSIN DD *
Insert JSTIME source here.
// EBXEC FORTVCL,PARM.FORT='XREF',REGION.FORT=2048K
//FORT.SYSLIN DD UNIT=SYSDA,SPACE=(CYL,(50,5),RLSE),
/7 DCB=BLKSIZE=3200
//FORT.SYSIN DD DSN=FACCEPT,DISP=SHR

/*®

//LKED.SYSLIB DD

/7 DD

/7 oD

/7 DD DSN=IMSL,DISP=SHR

//LKED.SYSLMOD DD DSN=ACCLOAD(ACCEPT) ,DISP=(NEW,CATLG),

// UNIT= » VOL=SER= + SPACE:=(TRK, (200,100,5) ,RLSE),
// DCB=(RECFM-=U,LRECL=80,BLKSIZE=3200)

/*%

//

D. Execute ACCEPT on test case (file 23 of RSIC tape list).

//jobcard; allocate 75 minutes for this job.

//81 EXEC PGM=ACCEFT,REGION=2048K

//STEPLIB DD DSN=ACCLOAD(ACCEPT) ,DISP=8HKR

//FT07F001 DD DUMMY )

//FT11F001 DD DSN=XSECS1,DISP=SHR

//FT12F001 DD DUMMY

//FTO6F001 DD SYSOUT=A,DCEB=(RECFM=YBA,LRECL=137,BLKSIZE=23520),
// SPACE=(3520,(200,100))
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//FTO5F0C1 DD *

ECHO 1

TITLE

...1.0 MEV TA/AL TEST PROBLEM
sk kR Rk Rk kR Rk KR RRR R GEOMETRY %t ok e ok o ok ok o ook ke ok ok o ook ok ok ok o e b e s ok ok ok o
GEOMETRY

RCC 0.00 0.00 0.00 0.00 0.00 -0.007
10.0 '
RCC 0.00 0.00 0.00 0.00 0.00 0.10
10.0
RCC 0.00 .00 0.10 0.00 0.0¢ 0.05
10.0
SPH 0.00 0.00 0.00C 12.0
END
zZ1 +1
z2 +3
zZ3 +2
z4 +4 -1 -2 -3
END

* MAT ECUT PTCZ
1
2
0
0
Rk kR kKRR RN RRRRRR KR kR SOURCE kkdkkkkmkrdshkbkhnkkkmkhikrkkhs
ELECTRONS
ENERGY 1.0
CUTOFFS 0.05 0.001
POSITION 0.0 0.0 -0.007
RADIUS 2.50
* DEFAULT DIRECTION
DIRECTION 0.0 0.0
RRRKERKKKERKRERRERR KA KRR R® QUTPUT OPTIONS kkkdokkkkkhdkokkbkkiksnkknd
ELECTRON-ESCAPE
NBINE 2
NBINT 4
PHOTON-ESCAPE
NBINE 2
NBINT 4
ELECTRON-FLUX 1 2
NBINE 2
PHOTON-FLUX 1 2
NBINE 2
kkkkk Rk kR Rk kR KRRk kkEkEr OTHER OPTIONS Fskokikokskkdokikadokdokdkdnkkkk
HISTORIES 10000

BATCHES 10

* ... X-RAY PRODUCTION SCALING

SCALE-BREMS 500.

* PLOTS 3

* -~15.0 15.0 -15.0 15.0 180. 90.
* -~15.0 15.0 -15.0 15.0 0.0 0.0
* ~15.0 15.0 -15.0 15.0 ° 18&0. 30.
/¥

/77



VIll. Running the ’ACCEPTP’ code.

A. Execute UPEML to create a compile ready file for ACCEPTP. This is a correction run.
The input to FTOSKFOOL1 is from the first few lines of file 27, ended by ’eor,” plus some other
directives as described in the introduction.

//jobcard; allocate 2 minutes for this job.
/781 EXEC PGM=UPEML, REGION=600K
//STEPLIB DD DSN=ITSLOAD(UPEML) ,DISP=SHR
//*COMMENT DDNAME OLDPL (UNIT 13)
//GO.0OLDPL DD DSN=ITS1,DISP=SHR
//¥*COMMENT UNIT 15 DSN IS A TEMPORARY FILE WHICH GETS DELETED.
//GO.FT15F001 DD DSN=§ETEMP1,DISP=(NEW,PASS,DELETE),
// UNIT=SYSDA, 6 SPACE=(1024,5000),
// DCB=(RECFM=F,BLKSIZE=1024)
//*COMMENT UNIT 16 IS THE LIST FILE OF CORRECTIONS.
//FT16F001 DD DSN=ACCPLST,UNIT=  VOL=5ER= ’
// SPACE=(TRK, (200,100),RLSE),
// DCB=(RECFM=FB,LRECL=133,BLKSIZE=3059),DISP=(NEW,CATLG)
//FT17F001 DD DUMMY
//*COMMENT UNIT 20 DSN IS THE COMPILE FILE ACCEPRPTP.
//FT20F001 DD DSN=CACCEPTP,DISP=(NEW,CATLG,DELETR),
// UNIT= , VOL=8ER=  SPACE=(TRK, (200,100) ,RLSE),
// DCB=(RECFM=FB,LRECL=90,BLKSIZE=6300)
//FT06F001 DD SYSOUT=A
//FTO05%001 DD =
F,P,L
*DEFINE, IBM
*DEFINE, DOUBLE
*DEFINE,ACCEPT
*DEFINE , PCODES
*IDENT , TEMQ
*D, PARAMS .5
PARAMETER ( INMT=2, NELEM=20, INRMAX-=64, NSURV=2775,
*DELETE, PARAMS. 12, PARAMS .15
PARAMETER ( IMTOP1=IMTOP, INMAXI1=INMAX+1, INMTPI1=INMTi1?,

% INBEL1=INEEL, INGAS1=INGAS+1, INLAN1=INLAN+1,
$ INEPS1=INEPS, NSURVi=NSURV+1,
$ INRNG1=INRANG, INTNGI1=INTANG)
*D, PARAMS . 24 , PARAMS . 26
PARAMETER ( IKHMHAX = &, IJMAX = 2,
$ IKPMAX = 8, IJPMAX = 2,
$ INZON = )

*D, PARAMS .33
PARAMETER ( TJSMAX
*D, PARAMS . 35, PARAMS . 36 ,
$ IJFHXP = 2, TIFMP1 = IJPHMXP+1,
$ INLF = 2, INLFP = 2)
*DELETE, PARAMS . 71
£ IFPD = 43, INUMR = &, ITMA = 88, NAZ = 5,

i

1, IJFMAX =2,

il
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*DELETE, PARAMS .82 ,
PARAMETER(INEM=1, INEM1=INEM, INSH=6, INZZ=2,
*INSERT,ITS.117
CALL ERRSET(208,256,1,1,1)
*DELETE, INPUT. 356, INPUT. 357
4913 FORMAT (D25.0) -
88 FORMAT (' THE RESTART RANDOM NUMBER IS ', D25.0)
*DELETE, INPUT. 1044, INPUT.1106
*DELETE, INPUT.1121,INPUT. 1148
*DELETE, TIMER. 42
CALL JSTIME(ICPU)
ICPU = ICPU /7 100
*DELETE, BETAM.7
DOUBLE PRECISION FUNCTIOR BETAM(E)
*DELETE, PEC.7
DOUBLE PRECISION FUNCTION PEC(EXL,EPH,BETAE, Z,EK)
/7%
//

B. Truncate the 90-character ACCEPTP code to one of 80-character length.

//jobcard; allocate 5 seconds for this job.

//COPY EXEC PGM=IEBGENER,REGION=300K
//SYSPRINT DD SYSOUT=A
//8Y8UT2 DD DSN=FACCEPTP,UNIT= + VOL=SER= '

// SPACE=(TRK,(50,10),RLSE),DCB=(RECFM=FB, LRECL=80,BLKSIZE=6400),
// DISP=(NEW,CATLG)
//8YsUT1 DD DSN=CACCEPTP,DISP=SHR,
// DCB=(RECFM=FB,LRECL=90,BLKSIZE=6300)
//8YSIN DD *
GENERATE MAXFLDS=1
RECORD FIELD=(80)
/*
’/

C. Create an executable load module for ACCEPTP.

//jobcard; allocate 5 minutes for this job.
// EXEC ASMFCL
//ASM.SYSIN DD *
Insert JSTIME source here.
// EXEC FORTVCL,PARM.FORT='XREF',REGION.FORT=20048K
//FORT.SYSLIN DD UNIT=SYSDA, SPACE=(CY¥L,(50,5) ,RLSE),
// DCB=BLKSIZE=3200
//FORT.SYSIN DD DSN=FACCEPTP,DISP=SHR
/%



//LKED.SYSLIE DD

/7 DD

/7 DD

7/ DD DSN=IMSI.,DISP=SHR

//LKED.SYSLMOD DD DSN=ACCLOAD(ACCEPT?),DISP=(NEW,CATLG),
// UNIT= , VOL=5ER= , SPACE=(TRK, (200,100,5) ,RLSE),
// DCR=(RECFM=U, LRECL=80,BLKSIZE=3200)

/*

7/

D. Execute ACCEPTP on test case (file 27 of RSIC tape list).

//jobcard; allocate 110 minutes for this job.
/751 EXEC PGM=ACCEPTP,REGION=2048K
//STEPLIB DD DSN=ACCLOAD(ACCEPTP),DISP=5SHR
//FTO07F001 DD DUMMY
//FT11F001 DD DSN=XSECS52,DISP=SHR
//FT12F001 DD DUMMY
//FT06F001 DD SYSOUT=A,DCB=(RECFM=VBA,LRECL=137,BLKSIZE=3520),
// SPACE=(3520,(200,100))
//FTO5F001 DD *

ECHO 1

TITLE

...1.0 MEV TA/AL TEST PROBLEM
Foh ek RERERRARERERRRRRERERR GEOMETRY #ksokksiokkkkkkr i kankakkdR ke hpRip
GEOMETRY '

RCC 0.00 0.00 0.00 0.00 0.00 ~0.007
10.0
RCC 0.00 0.00 0.00 0.00 0.00 0.10
10.0
RCC 0.00 0.00 0.10 0.00 0.00 0.05
10.0
SPH 0.00 0.00 0.00 12.0
END
zt +1
Z2 +3
Z3 +2
Z4 +4 -1 ~2 -3
BND

* MAT ECUT PTCZ
1
2
0
0
RAERARERRRRERG SRR RERR kR SOURCE #HShR kb SRRk R e bt b p s hraknnrkk Rk
ELECTRONS
ENERGY 1.0
CUTOFPFS 0.05 0.001
POSITION 0.0 0.0 -0.007
RADIUS 2.50
* DEFAULT DIRECTION
DIRECTION 0.0 0.0



- 31 -

epkRRERKR kKRR RRRk kR kkkkkk QUTPUT ODTTONS % f & st ok o ok ok o o ok ok ok ook i o e ok ok e ok
ELECTRON-ESCAPE
NBINE 2
NBINT 4
PHOTON-ESCAPE
NBINE 2
NBINT i
ELECTRON-FLUX 1 2
NBINE 2
PHOTON-FLUX 1 2
NBINE 2
sk dkokRkkkkokkkkkkkkkk OTHER ODTTONS % ok ok ok ok o o 50 20 ok o ok ok 3 3 o ok ok ok e ok o o
HISTORIES 10000
BATCHES 10
* ... X~-RAY PRODUCTION SCALING
SCALE-BREMS 500.

* PLOTS 3

* -15.0 15.0 -15.0 15.0 189. 80.
* ~15.0 15.0 -15.0 15.0 0.0 0.0
* -15.0 15.0 ~15.0 15.0 180. 30.
/%

/7

IX. Running the ACCEPTM’ code.

A. Execute UPEML to create a compile ready file for ACCEPTM. This is a correction
run. The input to FTOSF001 is from the first few lines of file 29, ended by ’‘eor, plus some
other directives as described in the introduction.

//jobcard; allocate 2 minutes for this job.

/7581 EXEC PGM=UPEML,REGION=600K

//STEPLIB DD DSN=ITSLOAD(UPEML) ,DISP=SHR

//*COMMENT DDNAME OLDPL (UNIT 13)

/ /GO .0LDPL DD DSN=ITS1,DISP=SHR

//*COMMENT UNIT 15 DSN IS A TEMPORARY FILE WHICH GETS DELETED.
//GO.FT15F001 DD DSN=EETEMP1,DISP=(NEW,PASS,DELETE),

// UNIT=SYSDA,SPACE=(1024,5000),

// DCB={RECFM=F ,BLKSIZE=1024)

//*COMMENT UNIT 16 IS THE LIST FILE OF CORRECTIOHNS.
//FT16F001 DD DSN=ACCMLST,UNIT= + VOL=8SER= '

// SPACE=(TRK, (200,100),RLSE),

// DCB=(RECFM=FB,LRECL=133,BLKSIZE=3059),DISP=(NEW,CATLG)
//FT17F001 DD DUMMY

//*COMMENT UNIT 20 DSN IS THE COMPILE FILE ACCEPTM.
//FT20F001 DD DSN=CACCEPTM,DISP=(NEW,CATLG,DELETE),

// UNIT= , VOL=SER= +SPACE=(TRK, (200,100) ,RLSE),
// DCB={RECFM=FB,LRECL=90,BLKSIZE=6300)

//FT06F001 DD SYSOUT=A

//FTOSF001 DD *

F,P,L



*DEFINE, IBM
*DEFINE, DOUBLE
*DEFINE, ACCEPT
*DEFINE , MCODES
*IDENT , TEMQ
*/COMMENT THE NEXT DELETE AND INSERT ARE IBM VS FORTRAN REQUIREMENTS.
*D, BFLD. 42
*1,56
EX = 0.0DO
EY = 0.0DO
EZCON = ~1.0D0
#I,BFLD.57
EZ =
BX =
BY =
BZ =
RETURN
*D, PARAMS . 5
PARAMETER ( INMT=2, NELEM=20, INMAX=64, NSURV=2775,
*DELETE, PARAMS .12, PARAMS. 15
PARAMETER ( IMTOP1=IMTOP, INMAX1=INMAX+1, INMTP!=INMT+1,

-0 O 0O
[= = R~ = ]

-

$ INEEL1=INEEL, INGAS1=INGAS+1, INLAN1=INLAN+1,
$ INEPS1=INEPS, NSURV1=NSURV+1,
$ INRNG1=INRANG, INTNG1=INTANG)

*D, PARAMS . 24 , PARAMS . 26

PARAMETER ( IKMAX = 4, IIMAX = 2,

$ IKPMAX = 4, IJPMAX = 2,
$ INZON = §)

*D, PARAMS. 33

Py PARAMETER ( IJSMAX = 1, IJFMAX =2,

*D, PARAMS . 35, PARAMS . 36
$ IJFMXP = 2, TJFMP1 = IJPMXE+1,
$ INLF = 2, INLFP = 2)

*D , PARAMS .71, PARAMS .72

¢ IFPD = 33, INUMR = 4, ITMA = 88, NAZ = 5,

$§ IJTY = 4, IARB = 1, NVIEWS = 3, NCZONE = 20)
*DELETE, INPUT. 356, INPUT. 357

4913 FORMAT (D25.0)

88 FORMAT (' THE RESTART RANDOM NUMBER IS ', D25.0)
*DELETE, INPUT. 1044, INPUT. 1106
*DELETE, INPUT. 1121, INPUT. 11428
*DELETE, TIMER. 42

CALL JSTIME(ICPU)
ICPU = ICPU / 100
*/COMMENT THE NEXT LINE IS INSERTED SO THAT THE FORTRAN

*/ UNIT NUMBER IS DEFINED. THIS IS AN IBM MVS PROBLEH.
*INSERT, OPREAD. 48

IF (NIN .GT. 100) NIN = NUNIT
/*

/7
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B. Truncate the 90-character ACCEPTM code to one of 80-character length.

//BLKTRUN JOB (13498,102), 'KIRK 6925' ,TIME=(,5),
//COPY EXEC PGM=IEBGENER, REGION=300K
//SYSPRINT DD SYSOUT=A
//*8YSUT2 DD DSN=FACCEPTM,DISP=0LD,
//*DCB=(RECFM=FB, LRECL=80,BLKSIZE=6400)
//8YSUT2 DD DSN=FACCEPTM,DISP=0LD
//*8YSUT2 DD DSN=FACCEPTM,UNIT= : VOL=SER= ’
//*SPACE={TRK, (50,10) ,RLSE) ,DCB=(RECFM=FB, LRECL=80 ,BLKSIZE=6400),
//*DISP=(NEW,CATLG)
//5Y8UT1 DD DSN=CACCEPTM,DISP=SHR,
// DCB=(RECFM=FB,LRECL=90,BLKSIZE=6300)
//SYSIN DD *
GENERATE MAXFLDS=1
RECORD FIELD=(80)
/%
7/

C. Create an executable load module for ACCEPTM.

//jobcard; allocate 5 minutes for this job.
// BXEC ASMFCL
//ASM.SYSIN DD *
Insert JSTIME source here.
// EXEC FORTVCL,PARM.FORT='XREF' , REGION.FORT=2048K
//FORT.SYSLIN DD UNIT=SYSDA,SPACE=(CYL,(50,5),RLSE),
/7 DCB=BLKSIZE=3200
//FORT.SYSIN DD DSN=FACCEPTM,DISP=SHR

/%

//LKED.SYSLIB DD

/7 DD

/7 DD

/7 DD DSN=IMSL,DISP=SHR

//LKED.SYSLMOD DD DSN=ACCLOAD1(ACCEPTM) ,DISP=(NEW,CATLG),
// UNIT= s VOL=SER= +SPACE=(TEK, (200,100,5) ,RLSE),
// DCB=(RECFM=U,LRECL=80,BLKSIZE=3200)

7%

/77

D. Execute ACCEPTM on test case (file 29 of RSIC tape list).

//jobcard; allocate 65 minutes for this job.
//51 EXEC PGM=ACCEPTM,REGION=2048K
//8STEPLIB DD DSN=ACCLOAD1(ACCEPTM),DISP=SHR
//FT07F001 DD DUMMY



//FT11F001 DD DSN=XSECS1,DISP=3SHR
//FT12F001 DD DUMMY
//FT06FC001 DD SYSOUT=A,DCB=(RECFM=VBA,LRECL=137,BLKSIZE=3520),
// SPACE=(3520,(200,100))
//FTO5F001 DD *

ECHO 1

TITLE

...1.0 MEV TA/AL TEST PROBLEM
ek k Rk Rk kKR k* GEOMETRY Rkkdhkkbkkkbikhhhikkhbehrbohhght
GEOMETRY

RCC 0.00 0.00 0.00 0.00 0.00 -0.007
10.0
RCC 0.00 0.00 0.00 0.00 0.00 0.10
10.0
RCC 0.00 0.00 0.10 0.00 0.00 0.05
10.0
SPH 0.00 0.00 0.00 12.0
END
Z1 +1
22 +3
23 +2
z4 +4 -1 -2 -3
END

* MAT ECUT PTCZ
1
2
0
0
ERERRBRRRERREREFRERRAXRRE SOURCE FhdkkbkRhhkhkkRk gk rprkhrha bk kris
ELECTRONS
ENERGY 1.0
CUTOFFS 0.05 0.001
POSITION 0.0 0.0 -0.007
RADIUS 2.50
* DEFAULT DIRECTION
DIRECTION 0.0 0.0
FdkkkrkhkaRkR kb kRRkkkkk® QUTPUT OPTIONS *kkhk bRk kR akwkhethiokfihs
ELECTRON-ESCAPE
NBINE 2
NBINT 4
PHOTON-ESCAPE
NRINE 2
NBINT 4
ELECTRON-~-FLUX 1 2
NBINE 2
PHOTON-FLUX 1 2
NEINE 2
EEEEERERRRERESESRRRAKEERE OTHER OPTIONS *H¥kkdmpsddkarsbhankss
HISTORIES 10000
BATCHES 10
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*¥ ... X~-RAY PRODUCTION SCALING

SCALE-BREMS 500. * PLOTS 3 * -15.¢ 15.90 -15.0 15.0
* -15.0 15.0 -15.0 15.0 0.0 0.0 * -15.0 15.¢
180. 30. 7% /7
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APPENDIX A: JSTIME

JSTM TITLE 'JOB STEP TIME REPCRTER.'
* FORTRAN FUNCTION-TYPE PROGRAM TO RETURN REMAINING JOB-STEP TIME
* TO THE CALLING PROGRAM. (TIME IS PSEUDO~TIME IN HUNDREDTH-SECONDS
* USAGE: JOBTIM =JSTIME(JTIME) JTIME & JOBTIM BOTH GET TIME.
* OR: CALL JSTIME(JOBTIM) PUTS THE PSEUDO TIME INTO JOBTIM
JSTIME START 0

USING *,15

SAVE (14,12), ,*

LR 4,13

CNOP 0,4

BAL 13,NDSAVE
SAVE DC 18F'0"
NDSAVE sT 13,8¢4)

ST 4,4¢13)

USING SAVE,13

DROP 15

LR 2,1

TIME BIN

LR 1,2

LA 2,6 ALLOW SEARCH OF 6 TCB'S TO FIND SYS TASK.

L 3,16 GET CVT POINTER.

L 4,88(0,3) POINT TO PSEUDO-CLOCK.

L 3,0(3) POINTER TO TCB POINTERS.

L 3,8(3) ACTIVE TCB POINTER.
GETOTCB L 3,132(3) OTCB POINTER.

CLI 348¢3) ,X'FF' HIGHEST DISPATCHING PRIORITY?

BE HAVEINIT

BCT 2,GETOTCB BUT TRY ONLY 6 TCB'S IN THE SEARCH.

SR 3,3 RETURN TIME=0 IF TCB NOT FOUND.

B ZERO
HAVEINIT L 3,12003) TQE FOR INITIATOR.

LTR 3,3 IS5 THERE A TIMER ELEMENT?

BZ ZERO IF NOT, GIVE UP]

L 3,12(3) TIME OF EXPIRATION IM TQE.

S 3,0¢0,4) GR-4 STILL POINTING AT PSEUDO~CLOCK.

L 4,80 GET TIMER FROM LOWER CORE.

SRA 4,1 CHANGE TO 26 MICRO-SEC. INTERVALS.

AR 3.4 AND AD IT TO THE EBXPIRATION TIME.
TIMECALC SR 2,2

D 2,=F'384" CONVERT IT T0 HUNDREDTH-SECONDS.
ZERO EQU *

L 1,00(1) GET POINTER TO DESTINATION IN CALLER.

sT 3,0¢(1) SHIP TIME THERE. -

LR 0,3 AND PUT IT IN GR-0 FOR FUNCTION TYPE CALL.

L 13, SAVE+4

SR 15,15

L 14,12¢13)

MVI 12(13) ,X'PF’

LM 2,4,28(13)

BR 14 '

END

¥






APPENDIX B : EXPLANATION OF DATA SETS USED IN JCL

ACCLST

ACCMLST

ACCPLST
ACCLOAD(ACCEPT)
ACCLOAD(ACCEPTP)

ACCLOAD1 (ACCEPTM)

CACCEPT
CACCEPTP
CACCEPTM

CYLLOAD (CYLTRANP)

CYLLOAD(CYLTRAN)

CYLLOAD1 (CYLTRANM)

CYLLST
CYLMLST
CYLPLST
CCYLTRAN
CCYLTRAM
CCYLTRAP
CTIGER
CTIGERP
CXGEN
CXGEN2
FACCEPT
FACCEPTM
FACCEPTP
FCYLTRAM
FCYLTRAN
FCYLTRAP
FTIGER
FTIGERP
FXGEN
FXGEN2
IMSL

IPCODES

ISTAND

ITs

ITS1

ITSLST
TIGLOAD(TIGER)
TIGLOAD(TIGERP)
TIGLST
TIGPLST
UPELOAD (UPEML)
UPEML

XDATA

XGEN

listing of
listing of
listing of
executable
executable
executable

compile ready ACCEPT

coxrection run £
corraction run £
correction run £
load module for
load module for
load moduls for
file

compile ready ACCEPTP file
compile ready ACCEPTHM file

executable
executable
executable
listing of
listing of
listing of
compile
compile
compile
compile
compile
compile
compile
compile
compile
compile
compile
compile
compile
compile
compile
compile
compile

ready
ready
ready
ready
ready
ready
ready XCEN file (LR
ready
ready ACCEPTHM
ready ACCEPTP
ready
ready
ready
ready
ready
ready
ready XGEN file (LR

load module for

leocad module for

load module for

correction run f
correction run £
correction run f
CYLTRAN file

CYLTRANM file
CYLTRANP file
TIGER file (L
TIGERP file (
XGEN file (LR
ACCEPT file
file
file
CYLTRANM file
CYLTRAN file
CYLTRANP file
TIGER file (L
TIGERP file (
XGEN file (LR

or ACCEPT.

oy ACCEPTM.

or ACCEPTP.

ACCEPT.

ACCEPTP.

ACCEPTHM.
(LRECL=90).
(LRECL=90).
{LRECL=90).

CYLTRANP.

CYLTRAN.

CYLTRANM.

or CYLTRAN.

or CYLTRANM.

or CYLTRANP.
(LRECL=30).
{LRECL=90).
{LRECL=90).

RECL=90).

LRECL=%0).

ECL=%90) ;standard codes.

ECL=90) ; P~codes.
{LRECL=80).
{LRECL=80).
({LRECL=80).
(LRECL=80).
({LRECL=80),
{LRECL=80).

RECL=80) .

LRECL=80).

ECL=80); standard codes.

ECL=80); P-codes.

system library of IMSL mathematical routines, in
double precision. GGUBFS is from this library.
data file input to XGEN2 used to generate cross
sections for the P-codes (file 7)

data file input to XGEN us
sections for the standard codes (file 5).
as copied from tape (file 1).

new program library for ITS.

listing of
executable
executable
listing of
listing of
executable

ITS (after being
load module for
locad module for
coryection run £
correction run §
load module for

ed to generate cross

processed by UPEML).
TIGER.

TIGERP.

or TIGER.

or TIGERP.

UPEML.

as copied from tape (file #4).
cross sections as copied (file 3).
as copied from tape (file 2).



XGENLOAD (XGEN)
XGENLOAD(XGEN2)
XGENLST

XSECSH

XSECS2

executable load module for XGEN (standard codes).
executable load module for XGEN (P-codes).
listing of XGEN (after bsesing processed by UPEML).
generated cross sections for input to standard
codes and M-codes.

generated cross sections for input to P-codas.
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APPENDIX C: IBM SPECIFIC PROBLEMS

For every IBM correction run, it is necessary to have the directives:

'*#DEFINE, IBM’
'*DEFINE, DOUBLE" .

The following lists IBM problems and possible solutions.

1. 'IF-THEN-ELSE’ structure

The IBM VS Fortran 77 (level 1.3.1) that was used for testing the {TS codes gave a severe
error with more than 25 °IF - THEN - ELSE’ in the code. It was therefore necessary to delete
some of the keywords (pages 14-33, ref. 2) in Subroutine INPUT. These keywords are not
necBessary in running the sample problems. The user should note which keywords are needed for
other problems. The keywords are deleted in the correction runs by the statements :

'*DELETE, INPUT. 1044 ,INPUT. 1106 and
'*DELETE, INPUT. 11217, INPUT.1148".

2. "MAX’ function in a PARAMETER statement.

The statement *DELETEPARAMS.12,PARAMS.15’ was also necessary and the proper state-
ments were inserted, because the IBM compiler does not recogpize the MAX’ function in a
PARAMETER statement. In addition to this, for the P-codes, the directive
*DELETE,PARAMS.82" and the corresponding correct form was included in the correction run.

3. Defining a function subroutine with 'REAL*S8’.

Statements of the form 'REAL*8 FUNCTIONY....)’ are unacceptable to the IBM VS Fortran
compiler. For the P-codes, the specific change is thru the statements:

*DELETE, PEC.7

DOUBLE PRECISION FUNCTION PEC(EXL,EPH,BETAE,Z%,EK)
*DELETE, BETAM.7

DOUBLE PRECISION FUNCTION BETAM(E)

4. Variables in a COMMON area.

For the M-codes, it was necessary to include the following directives that affect 'SUBROU-
TINE BFLD’.

' *DELETE, BFLD. 42"

" *INSERT,56"
EX = 0.0D0
EY = 0.0D0O
EZCON = ~1.0D0
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This is because the variables EX, EY and EZCON appear in thc¢ named common area
’FILD’. The above delete directive climinates the data initialization for these variables. The VS
FORTRAN compiler objects to variables appearing in common areas and initialized by DATA
statements.

5. FORMAT statements.

Another directive added to the correction rums involved ’FORMAT® statements. The form
D25 is unacceptable to the VS FORTRAN compiler. The following are the corrections:

*DELETE, INPUT. 356, INPUT. 357
4913 FORMAT(D25.0)
88 FORMAT (' THE RESTART RANDOM NUMBER IS ',D25.0)

6. Unit numbers.

If operating under MVS, one should note that variables not initialized will have undefined
values. For some reason, both the codes ACCEPT and ACCEPTM had trouble resolving the
FORTRAN read unit number 5 in subroutine OPREAD. The subroutine tests the variable NIN
for a value of 0 or less. Since the VS FORTRAN compiler recognizes unit numbers 0-99, the
following is included in -the correction runs for the ACCEPT and ACCEPTM codes:

*INSERT,OPREAD. 48
IF (NIN .GT. 99) NIN=NUNIT

7. Underflows

Both the ACCEPTP and CYLTRANP codes produced underflows in running the sample prob-
lems. The underflows occurred in SUBROUTINE KXRAY, particularly in the statement

CWCF = CWCF/RWT(ND,KLMN MT)

whose exccution does not affect output. This is a known bug. A temporary solution for an
IBM rua is to include the following statements:

*INSERT,ITS.117
CALL ERRSET(208,256,1,1,1)

8. System dependent timing subroutine.

Because the subroutine that returns the CPU remaining time is system dependent, a subroutine
JSTIME (Appendix A-IBM assembly) is included. This is reflected in the dirsctives :

*DELETE, TIMER. 42
CALL JSTIME(ICPU)
ICPU = ICPU / 100

Even with the above corrections, the user should be aware of several Level 4 error warnings
when compiling the codes. These are just minor errors.
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