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THE INTEGRATED TIGER SERIES OF ELECIRON/PHOTON 

MONTE CARLO TRANSPORT CODES A USERS 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 Shielding information Center (RSIC) at 
Oak Ridge National Laboratory (OKNL) 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 3Q81, VAX 11/780, 
CDC-7600, and Cray 1 with the use of the update emulator UPEML 
(see reference 1). 
ning the codes on IBM computers having 370 architecture. The cases 
listed were tested on the IBM 303-1, under the NVS operating system 
using the VS Fortran Level 1.3.1 cabpiler. 

This manual shcdd serve as a guide to a user cun- 

Intergrated Tiger Series (ITS) is a user-friendly Monte Carlo code system dealing with 
electron/photon radiation transport problems. 
National Laboratories (1) developed the ITS code system. 
needed, the user has the choice of running eight codes. 

basic transport problems. 

cylindrical beam. 

can be described in combinatorial forms. 
are built from primitive bodies. 

J. A. Walbleib and T. A. Melhorn of Sandia 
Depending on the type of calculation 

TIGER is strictly a onedimensional code and is  the simplest code to use since it involves very 

CYLTRAN is a three-dimensional code, applicable in cases where the radiation source is a 

ACCEPT is a general threedimensional transport d e  useful for multi-material geometries that 

CYLTRAN requires the material geometry to be cylincrically symmetric. 

In the combinatorial geometry method, problem zones 
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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. 
fluorescence and Auger processes art: only allowed for the k-shell of the highest atomic number in 
a given material. 

The P-codes in the ITS series are TIGERB, CYLTMNP, and ACCEPTP. These P-codes 
describe ionization and relaxation of all K, Ll, L2, L3, M (average) and N (average) shells hav- 
ing binding energies greater than 1.0 keV for elements with atomic number Z =  1 to Z= 109. 

In the M-cedes, ACCEQTM and CYLTRANM, coupled electron/photon collision transport is 
combined with transport in macroscopic electric and magnetic fields of arbitrary spatial depen- 
dence. In applications where transport i s  macroscopic electromagnetic fields cannot be neglected, 
ACCEPTM and CYLTRANM prove valuable codes, 

report by Halbleib and Melhorn (2).  

installation and running of the ITS code package. 
instructions, as IBM JCL is complicated to fo1l;ow. 
required to be familiar with IBM JCL. 

The disk packs 
used for the testing are the IBM 3330s. 
13030 bytes, so the track allocation mentioned in the following: JCL listings must be interpreted 
as such. 

System dependencies must be accounted for. 
bible in running ITS on IBM mainframes. 

manual should complement the instructions in those reports. 
several job steps into one. 

In these d e s ,  

More detailed explanations of the differences in the eight ITS codes can be found in the 

In the next sections are sample JCL Gob control language) listings pertaining to the proper 
Every effort was made to list step-by-step 
In order to use this guide the user is 

It is necessary to have direct access devices to store the cross-section data. 
Note that for this disk type one track is equivalent to 

It should be noted that the JCL statements listed on the: following pages are not foolproof. 
This manual should serve as a guide and not a 

The user must be familiar with the ITS and UPEML reports (1,2). The steps in this 
The user may choose to combine 

CONTENTS OF CCC-467 CODE ~ A ~ G E  

(WIC 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 tap.  
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

File Number and Description WITH RECFM = FB, 
NUMBER OF RECORDS 

LRECL=136, 
BLKSIZE=4760 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1. ITS (to be processed by UPEML) 
2. XGEN (to be processed by UPEMLl 
3. XDATA (cross section datal 
4. UPEYL UPDATE EMULATOR PROGRAM 

5. Input data to XGEN to generate cross 
(FORTRAN 77 Source) 

sections for the standard Monte Carlo 
codes (TXOIIIR , ACCEPT , CYLTRAN') 

6. Output from running XGEW to generate 
cross sections for the standard codes 

7. Input data to XGXN to generate cross 
sections for the P-codes Monte Carlo 
codes (TIGERP, CYLTRANP, ACCEPTP) 

8. Output from running XGEN to generate 
cross sections for the P-codes. 

9. Input for TIGER 
10. Output from TIGER 
1 1 .  Input for TIGERP 
12. Output from TIGERP 
13. Input for TICERP (to generate pseudo- 

14. Output from TIGERP (generated pseudo- 

15. Input for CYLTRAN 
16. Output from CYLTRZW 
17. Input for CYLTRANP 
18. Output from CYLTRANP 
19. Input for CYLTRANM ( small gap problem) 
20. Output from CYLTRANM (small gap problem) 
21. Input for CYLTRANM ( large gap problem) 
22. Output from CYLTRANM (large gap problem) 
23. Input for ACCEPT 
24. Output from ACCEPT 
25. Input for ACCEPT (to generate pseudo- 

26. Output from ACCEPT (generated pseudo- 

27. Input for ACCEPTP 
28. Output from ACCEPTP 
29. Input for ACCEPTM 
30. Output from ACCEPTM 

pulse-height distribution) 

pulse height distribution) 

pulse-height distribution) 

pulse-height distribution) 

TOTAL 

19651 
4048 

10039 
2563 

19 

273 

20 

279 

59 
514 
62 

51 1 
70 

526 

60 
570 

63 
567 
69 

573 
7 5  

5 7 4  
81 

5 1  5 
90 

5 2 5  

84 
51 2 
89 

51 7 

43998 
--I-- 



- @ -  

INSTALLATIION 

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

NOTE: 1 track = 13030 bytes (IB 

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

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

For example, file 30 has 517 records written at I,RECL=136. If your disk drive is a 3330 
type, then (517 * 136)/13030 = 5.4. Since t rach are integral numbers, this amounts to six 
tracks. 

IJPEML for each of the codes. This information is obtained from the correction runs (see sec- 
tion A of each of Sections 11-IX in the next few pages). 

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 
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B. Create a load module for the update processor UPEML. 

//jobcard ; allocate about 10 seconds for this job. 
/ /  EXEC FORTVCL,PARM.FORT='XREF',REGION.FORT=2048K 
//FORT.SYSIN DD DSN=UPEML,DISP=SHR 
/ *  
//LKED.SYSLMOD DD DSN=UPELOAD(UPEML),DISP=(NEW,CATLG), 
/ /  UNIT= , VOL=SER= , SPACE=(TRK,(100,50,1O),RLSg), 
/ /  DCB=(RECFM=U,LRKL=80,BLKSIZE=3200) 
/ *  
/ /  

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

//jobcard; allocate 30 seconds for this job. 
//S1 EXEC PGM=UPEML,RXGION=600K 
//STEPLIB DD DSW=UPELOAD(UPEML),DISP=SHR 
//*COMMENT THE NEWPL LIBRARY FOR 'ITS' IS 'ITSl'. 
//GO.FT15F001 DD DSN=ITSl,DISP=(NEW,CATLG),UN~T= 
/ /  SPACE=(1024,5000),DCB=(RgCPM=F,BLKSIZE=lO24~ 
//FT17F001 DD DSN=ITS,DISP=SHR 
//FT16€'001 DD DSN=ITSLST,DISP=(NEW8CATL6)8 
/ /  SPACE=(TRK,(200,100),RLSE),VOf=SER= ,UNIT= 
/ /  DCB=(RECFM=FB,LRECL=133tBLKSIZE=3059) 
//FT06F001 DD SYSOUT=A 
//FT05F001 DD * 
ItNtL 
/* 
/ /  

, VOL=SER= , 

8 

NOTE: It is useful to have 
helpful in making correction 

the data set ITSLST listed. 
runs. 

It has 19659 lines of data and is very 



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

E. Steps E.1 - E.4 are necdd to generate cross sections for input to the standard codes 
-TIGER, ACCEPT, CYLTRA4N; and the M-cOdcs, ACCEPTM and CYLTRANM. 

E.1. Execute UPEMI., to create a conipile ready file for XGEN. This is known as a 
correction run. 

E.2. Truncate the BO-charactcr XGEN f i k  to onc of 88-character length. 
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//SYSUTZ DD DSN=FXGEN,DISP=(NEW,CATLG), 
/ /  UNIT= , VOL=SER= I 

/ /  SPACE=(TRK,(200,100),RLSE),aCB=(RECFf4=PB,LRE~L~~O~BLKSIZ~=6~QO~ 
//SYSUTl DD DSN=CXGEN,DISP=SHR, 
/ /  DCB=(RECF'M=FB,LRECL=9O,BLKSIZE=63QO) 
//SYSIN DD * 

GENERATE XAXFLDS=l 
RECORD FIELD=(80) 

/ *  
/ /  

E.3. Create a load module for XGEN. 

//jobcard; allocate 15 seconds for this job. 
/ /  EXEC FORTVCL,PARH.PORT='XEF',RE@ION.F8RT=2048K 
//FORT.SYSLIN DD UNIT=SYSDA,SPACE=(CYL,[50,5),RLSE), 
/ /  DCB=BLKSIZE=3206 
//FORT.SYSIN DD DSN=FXGEN,DISP=SHR 
/ *  
//LKED.SYSLMOD DD DSN=XGENLOAD(XGEN),DISP=(NEW,CATLGI, 
/ /  SPACE=(TRK,~500,100,5~,RLS~~,DC~=(RECF~=UILRECL=~O,BLKSI~E=32OO~, 
/ /  UNIT= , VOL=SER= 
/ *  
/ /  

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. 
//SI EXEC PGM=XGEN,RBGION=2048K 
//STEPLIB DD DSN=XGENLQAD(XGEN),DISP=SHR 
//*COMMENT CROSS SECTION PILE FOR INPUT TO 'ITS' IS WRITTEN TO UNIT 1 1 .  
//GO.FTllP001 DD DSN=XSECS!,DISP=(NEW,CATLG,DELETE), 
/ /  UNIT= , VOL=SER= ,SPACE=(TRK,(l0,5),RLSE), 
/ /  DCB=(RECFM=PB,LRECL=120,BLKSIZg=Y800) 
//FT07F001 DD DSN=SSTEMP,UNIT=SYSDA,SPACE=(3520~~200~100)~, 
/ /  DCB=(RECFM=VBA,LRECL=l37,B~KSI~E=352O),DISP=~NEW,~ASS) 
//*COMMENT XDATA IS READ FROM UNIT 9. 
//FT09F001 DD DSN=XDATA,DISP=SHR 
//FT06F001 DD SYSOUT=A,DCB=(RECFM=FB,LRECL=l37,BLKSIZE=352Ob, 
/ /  SPACE=(3520,(200,100)) 
//FT05F001 DD DSN=ISTAND,DISP=SHR 
/ *  
/ /  
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F. Steps F.l - F.4 are needed to generate cross sections for input ta the P - d e s  :TIGERP, 
ACCEPTP. CYLTWANP. 

F.1. 
tion run. 

Execute WPEML to create a compile-ready f i b  for XGEN. This is known as a correc- 

F.2. Truncate the 90-character XGEN file to one of 80-character length. 
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F.3, Create a load module for XCEN. 
//jobcard; allocate 15 Seconds for this job. 
/ /  EXEC FORTVCL8PARM.FORT='XREF',RRGION.PaRT=a048K 
//FORT.SYSLIN DD UNXT=SYSDA,SPACE=(CYL,O,RLSE), 
/ /  DCB=BLKSIZE=3200 
//FORT.SYSIN DD DSN=PXGEN2,DXSP=SHK 
/ *  
//*COMMENT Data set XGENLOAD was created in step E.3. 
//LKED.SYSLMOD DD DSN=XGENLOAD(XGEN2),DXSP=OLD 
/ *  
/ /  

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

//jobcard; allocate 1 minute for t h i s  job. 
/ / S 1  EXEC PGM=XGgN,REGION=2048K 
//STEPLIB DD DSN=XGENLOAD(XGEN),DISP==SHR 
//*COMMENT CROSS SECTION FILE FOR INPUT TO ITS IS WRITTEN TO UNIT 1 1 .  
//GO.FTllFOOl DD DSN=XSECS2,DISP=(NEW~CATL~,D~LETE~, 
/ /  UNIT= VOL=SER= ,SPACE=(TRK, (10,5),RLSE), 
/ /  DCB=(RECFM=FB,LRECL=120,BLKSIZE=4800) 
//FT07F001 DD DSN=&6TEMP,UNIT=SYSDA,5PACE=(3520,~200,100~)8 
/ /  DCB=(RECFM=VBA,LRECL=137,8LgSIZg=3520),DISP=(NEW,~AS5) 
//*COMMENT XDATA IS READ FROPI UNIT 9. 
//PT09F001 DD DSN=XDATA,DISP=SHR 
//FT06F001 DD SYSOUT=A,DCB==(RECFM=FB,LRECL=137,BLKSIeE=3520), 
/ /  SPACE=(3520,(200,100)) 
//FT05F001 DD DSN=IPCODES,DISP=SHR 
/* 

' / /  

11. Running the 'TIGER' code. 

A. Execute UPEML to create a compile-ready file for the TIGER code. 
The input to FT05F001 is from the first few lines sf file 9, ended by 'eor,' plus some 

This is a correction 
run. 
other directives as described in the introduction. 

//jobcard; allocate 2 minutes for this j o  
//SI EXEC PGM=UPEML,REGION=G00K 
//STEPLIB DD DSN=UPELQAD(UPEIL),DTSP=SHR 
//*COMMENT DDNAME OLDPL ( W I T  1 3 )  
//GO.OLDPL DD DSN=ITSI,DISP=SHR 
//*COMMENT UNIT 15 DSN IS A TEMPORARY FILE WHICH GETS D 
//GO.FT15F001 DD DSN=L&TEMPl,DISP=(WEW,PASS,DELETE), 
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/ /  U N I T = S Y S D A , % P W C E = ( 1 0 2 Y , 5 0 0 0 ) ,  
/ /  DCB=(R~GPM=P,BLKSIZE=1024) 

ENT WHIT 16 IS THE LIST PELE OF CORRECTIONS, 
//P"I"lSPQOS DB DSN-%XGLST,UMIT= , VOL=SER= I 

/ /  S P B C E - ( T R K f ( 2 0 0 , 1 Q O ) , R & S E 3 ,  
/ /  D C B - 1 8 E C P ~ = F B f L W X C L = ~ 3 3 ~ ~ L ~ ~ ~ ~ ~ = 3 O § 9 ) , D I S ~ = ~ N ~ W , C A ~ L G )  
//FT17FOO1 DB DU 
//*CQBWlENT UNIT DSN IS THE COMPILE FILE TIGER, 
//FT2QFQOI DD aSN=CfIGER,BPSP=(MEW,GWTLG,D&LETE), 
/ /  UNIT- , VOE=SER= ,SPACE-ITRK,(200f100),RLSE), 

//FTOfiP001 DD SYSBUT-A 
//F"P"Q5&'001 BD 4 

F*P,L 
*DEPXNE,IBN 
*DEFINE * DOUBLE 
*DEFIRE,TIGEW 

*D , PARAIS.  5 

*DEEETE,PARAMS.l2,PA 

/ /  BCB=(RECPn=FB,LRgCL-99,BLKSIZE-6300) 

JPARAHETER TaJ NEEEM-120, INMAX=64, NSURV=2775, 

PARAMETER I I~TOPl=.XMTOP, IN Xl=INMAX+l, INMTPl=INMT+l, 
I IWEELl-INEEL, IN SI-INGAS+l, INLANl=INLAN+l, 
$ INEPSl=INEPS, NSURVl=NSURV+I , 
$ NG, INTNGI=INTANG) 

PARMETER t IKMAX = 2 ,  %YMAX = 2, 
$ IKPMAX = 2, IJPMAX = 2 ,  

E 

*D,PARAMS.24,PAR 

*D,PARMS.33 

*D,PAWMS.35,PAR 
PARAMETER IJS 

$; IYFMPI = IJFMXP+l, 
$ INI,FB = 4) 

*D,PARBPIS.52 

*DE%@~~E,INPUT.35fifENP~T.~5~ 
~~~~~~~~ (NESC - 2, ILZMAX - Y ,  ILZMXi = ILZMAX+l, 

4913 FORHAT ( f i 2 5 . 0 )  
88  FORMAT ( '  THE RESTART RAND0 NUPTBER IS I ,  D25.0) 

* D E k E T ~ , P N B U T . l 0 4 4 , B N ~ W T . ~ l ~ ~  
*DEkET~,INPU~.1121,EMnUT.114B 
*DEEKTE,TIIEISER.42 

CALL JSTINE(1CPU) 
ICPU - ECPU / 100 

/ *  
/ /  
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B. Truncate the 90-character TIGER file to one of SO-character length. 

//jobcard; allocate 5 seconds for this job. 
//COPY EXEC PGM=IEBGENER,REGIOM=3OOK 
//SYSPRINT DD SYSOUT=A 
//SYSUT2 DD DSN=FTIGER,DISP=(NEW,CAPLGI,  
/ /  UNIT= , VOL=SER= I 

/ /  SPACE=~~RK,~200I100~,RLS~~,DCB=~RECFM=FB,LRECL=8OuBLKS~~~=64OO~ 
//SYSUT1 DD DSN=CTIGER,DISP=SHR, 
/ /  DCB=(RECPM=FBILRECL=90~BLKSIZE=~300) 
//SYSIN DD * 

GENERATE MAXFLDS=l 
RECORD FIELD=(80) 

/* 
/ /  

C. Create an executable load module for TIGER. 

//jobcard; allocate 1 minute for t h i s  job. 
/ /  EXEC ASMPCL 
//ASM.SYSIN DD * 

Insert JSTIME source here. 
/ /  EXEC FORTVCL,PARM.FORT="XREF",REGION.FORT=2048K 

/ /  DCB=BLKSIZE=3200 
//FORT.SYSIN DD DSN=FTIGER,DISP=SHB 
/*  
//LKED.SYSLIB DD 

' / /  DD 
/ /  DD 
/ /  DD DSN=IMSL,DISB=SHR 
//LKED.SYSLMOD DD DSN=TIGLOAD(TIGER) ,DISP=(NEW,CATLG) 
/ /  SPACE=(TRK, ~ 5 ~ ~ , ~ ~ ~ 1 ~ ~ 1 R L S E ~ , D C B = ~ R E C F M = U , L R E C L = 8 0 1 B L K S ~ 2 B = 3 2 0 0 ~ 1  
/ /  UNIT= I VOL=SER= 
/ *  
/ /  

//FORT.SYSLIN DD UNIT=SYSDA,SPACE=tCYLI(S0,5),RLS~)I 

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

//jobcard; allocate 5 0  minutes for this job.  
/ / S 1  EXEC PGM=TIGER,REGION=2048K 
//STEPLIB DD DSN=TfGLOAD(TIGER),DISP=SNR 
//FT07F001 DD DUMMY 
//FTllF001 DD DSN=XSECSl,DTSP=SHR 
//FT12F001 DD DUMMY 



- 12 - 

I".. 
tion nu?, 
some other directives as described in the introduction. 

Execute [JPEML to create a compile ready file for the TIGER code. This is a correc- 
Th.e input to FT05F001 i s  from the first few lines of file 11, ended by 'eor,' plus 
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//*COMMENT UNIT 16 IS THE LIST FILE OF CORRECTIONS. 
//PT16F001 DD DSN=TIGPLST,UNIT= , VQL=SER= i 

/ /  SPACE=(TRK,(200,100),RLSE), 
/ /  D C B = ( R E C F M = F B 8 L R E C L = 1 3 3 , B L K S I Z E = 3 0 5 9 ) , D f L G )  
//FT17F001 DD DUMMY 
//*COMMENT UNIT 20 DSN IS THE COMPILE FILE TIGERP. 
//FT20F001 DD DSN=CTIGERP,DISP=(NEW,CATLG,DELETE), 
/ /  UNIT= VOL=SER= ,SPACE-(TRK, (200,100),RLSE), 
/ /  DCB=(RECFM=FB,LRECL=908BLKSIZE=6300) 
//FT06F001 DD SYSOUT=A 
//FT05F001 DD * 
F,P,L 
*DEFINE,IBM 
*DEPINE,DOUBLE 
*DLFINE,TIGER 
*DEFINE,PCODES 
*IDENT,T&MQ 
*D, PARAMS 5 

*DELETE8PARAMS.12,PARAMS.15 
PARAMETER ( INMT=2, NELEM-=20, INHAX=64, NSURV=2775, 

PARAMETER ( IMTOPl=IMTOP, IN~X1=INMAX+I, INMTP1=INMT+18 
$ INEELlZINEEL, INGASl=INGAS+l, INLANl=INLAN+l, 
$ INEPSl=INEPS, NSUMVl=NSURV+l, 
I INRNGlZINRANG, INTNGI=INTANG) 

PARAMETER ( IKMAX = 2, IJ- = 2, 
$ IKPMAX = 2 ,  IJPMAX = 2 ,  
$ INZON = 2) 

*D8PARAMS.24,PARAMS.26 

*D,PARAMS.33 

*D,PARAMS.3StPARAMS.36 
PARAMETER ( IJSMAX = 1 ,  IJFMAX =2, 

s IJFMXP = 2 ,  IJPMP1 = IJFMXP+l, 
$ INLF = 4, IMLFP = 4) 

*D,PARAMS.52 

*D,PARAMS.82 

*DELETEPINPUT.356,1NPUT.357 

PARAMETER (NESC = 2 ,  ILZMAX = 4, ILZMXI = ILZMAX+l, 

PARAMETER(INEM=l, INEMl=INEM, INSH=6, INZZ=2, 

4913 FORMAT ( D 2 5 . 0 )  
88 FORMAT ( '  THE RESTART RANDOM NUMBER IS ' ,  D25.0) 

*DELETE,INPUT.lO44,INPWT.l106 
*DELETE,INPUT.1121,INPUT.1148 
*DELETE,TIMER.42 

CALL JSTIME(1CPU) 
ICPU = ICPU / 100 

DOUBLE PRECISION FUNCTION BETAMCE) 

DOUBLE PRECISION FUNCTION PEC(EXL,EPH,BETAE,Z,EK) 

*DELETE,BETAM.7 

*DELETE,PEC.7 

/ *  
/ /  
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B. Truncate the 90-character TIGERP file to one of 80-character length. 

C. Create an executable load module for TIGERP. 

D. Execute 'I'IGERP on test case (file 11 of WSlC tape list). 
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IV. Running the 'CYLTRAN' code. 

A. Execute UPEML to create a compile ready file for CYLTRAN. This is a correction 
run. 
other directives as described in the introduction. 

The input to FT05F001 is from the first few lines of file 15, ended by 'eor,' plus some 

//jobcard; allocate 2 minutes for this job. 
//S1 EXEC PGM=UPEML,RBGION=600K 
//STEPLIB DD DSN=UPELOAD(UPEML),DISP=SHR 
//*COMMENT DDNAME OLDPL (UNIT 1 3 )  
//GO.OLDPL DD DSN=ITSl,DISP=SHR 
//*COMMENT UNIT 15 DSN IS A TEMPORARY FILE WHICH GETS DELETED. 
//GO.FT15F001 DD DSN=S&TEMP1,DISP=(NEWDPASS,DELETE), 
/ /  UNfT=SYSDA,SPACE=(1024,5000), 
/ /  DCB=(RECFM=F,BLXSIZE=I024) 
//*COMMENT UNIT 16 IS THE LIST FILE OF CORRECTIONS. 
//FT16F001 DD DSN=CYLLST,UNIT= , VOL=SER= 
/ /  SPACE=(TRK, (200,1OO),RLSEl, 
/ /  DCB=(RECFM=FBDLRECL=133,BLKSIZE=~O59),DISP=(NEW,CATLG~ 
//FT17F001 DD DUMMY 
//*COMMENT UNIT 20 DSN IS THE COMPILE FILE CYLTRAN. 
//FT20F001 DD DSN=CCYLTRAN,DISP=(NEW,CATLG,DELETE),  

* 
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B. Truncate the 80-character CYLTRAN code to one of 80-character length. 
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C. Create an executable load module for CYLTRAN. 

//jobcard; allocate 1 minute €or this job. 
/ /  EXEC ASMFCL 
//ASM.SYSIN * 
/ /  EXEC FORTVCL,PARlrl.FORT='XREF',REF~IREGION.p'ORT=2O48K 
//FORT.SYSLfN DD UNIT=SYSDA1SPACE=(CYL,(50,5),RLSE), 
/ /  DCB=BLKSIZE=3200 
//FORT.SYSIN DD DSN=FCYLTRAN,DISP=SHR 
/ *  
//LKED.SYSLIB DD 
/ /  DD 
/ /  DD 
/ /  DD DSN=IMSL,DISP=SHR 
//LKED.SYSLMOD DD DSN=CYLLOAD(CYLTRAN),DISP=(NEW,CATLG), 
/ /  UNIT= , VOL=SER= ,SPACE=(TRK,(I00,50,5),RLSE), 
/ /  DCB=(RECFM=U,LRECL=80,BLKSIZE=3200) 
/ *  
/ /  

Insert the JSTIME source here. 

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

//jobcard; allocate 75 minutes for this job. 
/ / S 1  EXEC PGkl=CYLTRAN,REGION=2048K 
//STEPLIB DD DSN=CYLLOAD(CYLTRAN),DISP=SHR 
//PT07F001 DD DUMMY 
//FTllF001 DD DSN=XSECS1,DISP=SHR 
//FT12F001 DD DUMMY 
//FT06F001 DD SYSOUT=A,DCB=(RECFM=VBA,LRECL=137,BLKSIZE=3520), 
/ /  SPACE=L3520,(200,100)) 
//FT05F001 DD * 
ECHO 1 
TITLE ... 1.0 MEV TA/AL TEST PROBLEM 

. . . . . . . . . . . . . . . . . . . . . . . . .  GEOMETRY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ZL ZR RL RO MAT IZR NE NR 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 

. . . . . . . . . . . . . . . . . . . . . . . . .  SOURCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ELECTRONS 
ENERGY 1 . O  
CUTOFF'S 0.05 0 . 0 0 1  
POSITION 0.0 0 . 0  -0.007 

RADIUS 2-50 
* DEFAULT DIRECTION 
DIRECTION 0.0 0.0 
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A. Execute UPEML to create a compile ready file for CYLTMANP. This is a correction 
Th:: input to FT05F001 is from the first few lines of file 17, ended by 'eor,' plus some run. 

other directives as described in the introduction. 
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*DEFINE,CYLTRAN 
*DEFINE,PCODES 
*IDENT,TEMQ 
*D,PARAMS.5 

*DELETE,PARAMS.12,PARAMS.l5 
PARAMETER ( INMT=2, NELEM:=IO , INMAX=64, NSURV=2775, 

PARAMETER ( IMTOP1=IMLTOP, XN~X1=INMAX+l, INMTPl=INMTtl, 
5 INEELl=INEEL, INGASl=INGAS+l, fNLANl=INLU+l, 
$ INEPSl=INEPS, NSDRVl=NSURV+l, 
F INRNGl=INRANG, IWTNGl=INTANG) 

PARAMETER ( IKMAX = 4, IJMAX = 2, 
$ IKPMAX = 4, IJPMAX = 2, 
F INZON = 9 )  

*D,PARAMS.24,PARAMS.26 

*D,PARAMS.33 

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

s IJPMXP = 2, IJFMPl = IJFMXP+l, 
$ INLF = 8, INLFP = 8) 

*DELETE,PARAXS.82 

*DELETE81NPUT.356,1NPUT.357 
PARAMETER(INEM=I, INEMl=INEM, INSH=6, INXZ=2, 

4913 FORMAT (D25.0) 
88 FORMAT ( '  THE RESTART RANDOM NUMBER IS ' ,  D25.0) 

*DELLTE,INPUT.1044,1NPUT.l106 
*DELETE,INPUT.1121,INPUT.1148 
*DELETE,TIMER.42 

CALL JSTIME(1CPU) 
ICPU = ICPU / 100 

DOUBLE PRECISION FUNCTION BETAM(E) 

DOUBLE PRECISION FUNCTION PEC(EXL,EPH,BETAE,Z,EK) 

*DELETE,BETAM.7 

*DELETE,PEC.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=30OK 
//SYSPRINT DD SYSOUT=A 
//SYSUT2 DD DSN=FCYLTRAP,UNIT= , VOL=SER= 8 

/ /  SPACE=(TRK, (5O810),RLSEl ,DCB=(RECPH=FB8LRECL~8O,B~KSIXE=~4Q~), 
/ /  DISP=(NEW,CATLG) 
//SYSUTl DD DSN-CCYLTRAP,DISP=SHR, 
/ /  DCB=(RECFM=PB,LRECL=~O,BLKSIZET~~QQ) 
//SYSIN DD * 

GENERATE MAxFLDS=l 
RECORD FIELD=(80) 

/* 
/ /  
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C. Create an executable load module for CYLTRANP. 

//jobcard; allocate 1 minuta f ~ r  this j o b .  
/ /  EXEC ASMPCE 
//ASH.SYSIN DD 8 

Insert JSTIME scsurce here 
/ /  EXEC PORTVCL,PBRM.FQRT='XREF',RgeION.PORT=204 
//FBRT.SYSLEN DD WNI~=SYSDA,SPACE=(CYL,o,RLSE), 
/ /  DCBTBLKSIZE-~~OO 
//FORT.SYSIM DD DSN-FCYLTRAP,DiSP-SHW 
/ *  
//LKED*SYSEIB DD 
/ /  ion 

/ /  DD 
DD DSN=IMSL,DIGP-SHE4 

//LKED.SYSLMQD DD DSN=CYLLOAD%CYLTRANPI,DISP-OLa 
/ *  
/ /  

%A SET CYLLOAD WAS ALLOCATED ~ ~ ~ ~ I O U ~ ~ ~  

D, Execute CYLTRANP on test case (file 17 of RSIC tape list). 
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VI. Running the 'CYLTRANM' code. 

A. Execute UPEML to create a compile ready file for CYLTRANM. This is a correction 
run. 
other directives as described in the introduction. 

The input to FT05F001 is from the first few lines of file 19, ended by 'eor,' plus some 

//jobcard; allocate 2 minutes for tbis job. 
/ / S 1  EXEC PGM=UPEML,REGION=600K 
//STEPLIB DD DSN=ITSLOAD(UPEML),DISF=SHR 
//*COMMENT D D N M E  OLDPL (UNIT 13) 
//GO.OLDPL DD DSN=ITSl,DISP=SHR 
//*COMMENT UNIT 1 5  DSN IS A TEMPORARY FILE WHICH GETS DELETED. 
//GO.FT15F001 DD DSN=GCTEHPl,DISP=(WEW,PASS,DEL€$TE), 
/ /  UNIT=SYSDA,SPACE=(lO24,5000), 
/ /  DCB=(RECFM=F,BLKSIZE=lO24) 
//*COMMENT UNIT 16 IS THE LIST FILE OF CORRECTIONS. 
//FT16FOQl DD DSN=CYLMLST,UNIT= I VQL=SER= I 

/ /  SPACE=(TRK,(lO,S),RLSE), 
/ /  DCB=(RECFM=FB,LRECL=l33,BLKSI~~=-3059),DISP=(N~W,CATLG) 
//FT17F001 DD DUMMY 
//*COMMENT UNIT 20 DSN IS THE COMPILJ3 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) 
//FT06F001 DD SYSOUT=A 
//FT05F001 DD * 
F,P,L 
*DEFINE,IBM 
*DEFINE,DOUBLE 
*DEFINE,CYLTRAN 
*DEFINE,MCODES 
*IDENT,TEMQ 
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B. Truncate the 90-character CYETRAWM cade to one of 80-character length. 
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/ /  DCB=~RECFM=FB,LRECL=901BLKSIZE=63~O~ 
/ / SY S IN DD * 

GENERATE MAXFLDS=I 
RECORD FIELD=(80) 

/ *  
/ /  

C. Create an executable load module for CYLTRANM. 

//jobcard; allocate 5 minutes for this job. 
/ /  EXEC ASMFCL 
//ASM.SYSIN DD * 
/ /  EXEC FORTVCL,PARM.FORT='XREF',REGION.FORT=2048K 
//FORT.SYSLIN DD UNIT=SYSDA,SPACE=(CYL, (50,5),RLSE), 
/ /  DCB=BLKSPZE=3200 
//FORT.SYSIN DD DSN=FCYLTRAM,DISP=SHR 
/ *  
//LKED.SYSLIB DD 
/ /  DD 
/ /  DD 
/ /  DD DSN=IMSL,DISP=SNR 
//LKED.SYSLMOD DD DSN=CYLLOADl(CYLTRANM),DISP=(NEW,CATLG), 
/ /  UNIT= , VOL=SER= ,SPACE=(TRK,(100850,5),RLSE), 
/ /  DCB=(RECFH=U,LRECL=8OIBLKSIZE=3200) 
/ /  

Insert JSTIME source here. 

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

//jobcard; allocate 65 minutes for this job. 
/ / S 1  EXEC PGM=CYLTRMM8REGION=2048K 
//STEPLIB DD DSN=CYLLOADl(CYLTRANM),DPSP=SHR 
//FT07F001 DD DUMMY 
//FTlIF001 DD DSN=XSECSl,DISP=SHR 
//FT12F001 DD DUMMY 
//FT06F001 DD SYSOUT=A,DCB=(RECFM=VBA,LREeL=137 ,BLKSIZE=3520) ,  
/ /  SPACE-(3520,(200,100)) 
//FT05F001 DD * 
ECHO 1 
TITLE ... 1.0 MEV TA/AL TEST PROBLEM 

. . . . . . . . . . . . . . . . . . . . . . . . .  GEOMETRY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ZL ZR RI RO MAT IZR NZ NR IFLD ECUT PTCZ 
GEOMETRY 3 

- 0 . 0 0 7  0.0 0.0 10.0 I 1 2 2 
0.1 0.15 0.0 1 0 . 0  2 1 a 2 
0 . 0  0 . 1  0 . 0  1 0 . 0  0 0 0 0 1 
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VII. 

A. Execute UPEML to create a compile ready file for ACCEPT. This is a correction run. 
The input to FTOSFOOl is from the first few lines of file 23, ended by ’cor,’ plus some other 
directives as described in the introduction. 
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//FT20FO01 DD DSN=CACCEPT,DISP=(NEW,CATLG,DELETE) , 
/ /  UNIT= , VOL=SER= ,SPACE=(TRK,(200,10O),RLSE), 
/ /  DCB=(RECFM=FBlLRECL=90,BLKSIZE=6300) 
//FT06F001 DD SYSOUT=A 
//FT05F001 DD * 
*DEFINE,IBM 
*DEFINE,DOUBLE 
*DEFINE,ACCEPT 
*IDENT,TEMQ 
*D , PARAMS. 5 

* D E L E T E , P A R A M S . 1 2 , P A S . l 5  

F,P,L 

PARAMETER ( INMT=2, NELEM=20, INMAX=64, NSURV=2775, 

PARAMETER ( IMTOPl=IMTOP, INMAXl=INMAX+l, INMTPl=INMTtl, 
$ INEELl=INEEL, INGASl=INGAS+l, INLANI=INLAN+l, 
$ INEPSl=INEPS, NSURVl=NSURV+I, 
$ INRNGl=INRANG, INTNGI=INTANG) 

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

*D1PARAMS.24,PARAMS.26 

*D,PARAMS.33 

*D1PARAMS.35,PARAMS.36 
PARAMETER ( IJSMAX = 1 ,  IJFMAX =2, 

$ IJFMXP = 2, IJFMP1 = IJFMXP+l, 
$ INLF = 2, INLFP = 2 )  

$ IFPD = 43, INUMR = 4, ITMA = 88, NAZ = 5, 
*DELETE,PARAMS.71 

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

*DELETE,INPUT.lO44,INPUT.l106 
*DELETE,INPUT.l121,INPUT.l148 
*DELETE,TIMER.42 

CALL JSTIME(ICPU1 
ICPU = ICPU / 100 

*/COMMENT THE NEXT LINE IS INSERTED IN SUBROUTINE OPREAD 
* /  SO THAT THE FORTRAN UNIT NUMBER IS DEFINED. 
* /  THIS IS AN IBM MVS PROBEEX. 
*INSERT,OPREAD.48 

IF (NIN .GT. 1 0 0 )  NIN = NUNIT 
/ *  
/ /  
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€3. Truncate the 90-character ACCEPT code to one of 80-character length. 

C. Create an executable load module for ACCEPT 

D. Execute ACCEPT on test case (file 23 of RSPC tape list). 
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GEOMETRY 
RCC 0.00 

10.0 
RCC 0 . 0 0  

10.0 
RCC 0 . 0 0  

10.0 
SPH 0 . 0 0  
END 

z1 +1 
2 2  + 3  
23 +2 
24 +4 - 1  -2  

END 
* MAT ECUT PTCZ 

1 
2 
0 
0 

0 . 0 0  0 . 0 0  0 . 8 0  0 . 0 0  - 0  e 007 

0 . 0 0  0.011 0 . 0 0  0-a0 0 . 1 0  

0 . 0 0  a . i r  0 . 0 0  O.QQ 0 . 0 5  

0.00 0.00 12.0 

-3  
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A. Execute UPEML to create. a compile ready file for ACCEPTP. This is a correction run. 
The input to FT05F001 is from the first few lines of file 27, ended by 'cor,' plus some other 
directives as described in the introduction. 
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*DELETE,PARAMS.82 

*INSERT,ITS.117 

*DELETE,INPUT.356,INPUT.357 

PARAMETER(INEM=1, INEMl=INEM, INSN=6, INZZ=2, 

CALL ERRSET(208,256,1,1,1) 

4913 FORMAT (D25.0) 
88 FORMAT ( '  THE RESTART RANDOM NUMBER IS ', D25.0) 

*DELETE,INPUT.1044,1NPUT.l106 
*DELETE,INPUT.1121,INPUT.1148 
*DELETE,TIMER.42 

CALL JSTIME(1CPU) 
ICPU = ICPU / 100 

DOUBLE PRECISION FUNCTION BETAM(E1 
*DELETE,BETAM.7 

*DELETE,PEC.7 

/ *  
/ /  

DOUBLE PRECISION FUNCTION PEC(EXL,EPH,BETAE,Z,EK) 

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

//jobcard; allocate 5 seconds for this job. 
//COPY EXEC PGM=IEBGENER,REGION=3OOK 
//SYSPRINT DD SYSOUT=A 
//SYSUT2 DD DSN=FACCEPTP,UNIT= , VOL=SER= # 

/ /  SPACE=~TRK,~SO,1O~,RLSE~,DCB=~R~CFM=FB~LRECL=8O~BL~SIZB=6400~, 
/ /  DISP=(NEW,CATLG) 
//SYSUTl DD DSN=CACCEPTP,DISP=SHR, 
/ /  DCB=(RECPM=F'B,LRECL=90uBLKSIEE=6300) 
//SYSIN DD * 

GENERATE MAXFLDS=l 
RECORD FIELD=(80) 

/ *  
/ /  

C. Create an executable load module far AGCEPTP. 

//jobcard; allocate 5 minutes for this job.  
/ /  EXEC ASMFCE 
//ASM.SYSIN DD * 
Insert JSTIME source here. 

/ /  EXEC FORTVCL,PARM.FORT='XREF',REGION~FORT=2048K 
//FORT.SYSLZN DD UNIT=SYSDA,SPACE=(CYL,(SO,5),RLSEI, 
/ /  DCB=BLKSIZE=3200 
//PORT.SYSIN DD DSN=FACCEPTP,DISP=SHR 
/4 
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//LKED.SYSLIB DD 
/ /  DD 
/ /  DD 
/ /  
//LKED.SYSLMOD DD nSN=AGCLOAD(ACCEPTP),UISP=(MEW,CAf%G1, 
/ /  UNIT= , VOL-SER= ,SPACE-(TRK,(200,100,5),RLSEI, 
/ /  DCB=(REeFM=U,LRECE-8O,BLKSEZE=3200) 
/ *  
/ /  

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

GEOMETRY 
RCC 

RCC 

aec 

SPH 
END 

E 1  + 1  
22 +3 
2 3  +2 
24 + Y  

END 

0 . 0 0  0 . 0 0  0.00 0 . 0 0  0 . 0 0  - 0 . 0 0 7  
1 0 . 0  
0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 1 0  
1 0 . 0  
0.OQ 0 . 0 0  0 . 1 0  0 . 0 0  0 . 0 0  0 . 8 5  
1 0 . 0  
0 , O O  0 . 0 0  0.08 1 2 . 0  

- 1  -2  -3  

* HAT ECUT PTCZ 
1 
2 

0 
0 

. . . . . . . . . . . . . . . . . . . . . . . . .  SOURCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ELECTRONS 
ENERGY 1 .Q 
CUTOFFS 0 . 0 5  0 . 0 0 1  
POSXTIQN 0 . 0  0 . 0  - 0 . 0 0 7  

RADIUS 2.50 
* DEFAULT DIRECTION 
DIRECTION 0 , O  0 . 0  
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. . . . . . . . . . . . . . . . . . . . . . . . .  OUTPUT OPTIONS . . . . . . . . . . . . . . . . . . . . . . . .  
ELECTRON-ESCAPE 

NBINE 2 
NBINT 4 

PHOTON-ESCAPE 
NBINE 2 
NBINT 4 

ELECTRON-FLUX 1 2 
NBINE 2 

PHOTON-FLUX 1 2 
NBINE 2 

. . . . . . . . . . . . . . . . . . . . . . . . .  OTHER OPTIONS . . . . . . . . . . . . . . . . . . . . . . .  
HISTORIES 10000 
BATCHES 10 

* ... X-RAY PRODUCTION SCALING 
SCALE-BREMS 500. 

* PLOTS 3 
* -15.0 15.0 - 1 5 . 0  1 5 . 0  1 8 0 .  90 .  
* - 1 5 . 0  1 5 . 0  -15.0 1 5 . 0  0 . 0  0 . 0  
* -15.0 1 5 . 0  - 1 5 . 0  15.0 180. 30 .  
/ *  
/ /  

IX. Running the ’ACCEPTM’ code. 

A. Execute UPEML to create a compile ready file for AGCEPTM. This is a correction 
run. 
other directives as described in the introduction. 

The input to FT05F001 is from the first few lines of file 29, ended by ’eor,’ plus some 

//jobcard; allocate 2 minutes for this job. 
/ / S 1  EXEC PGM=UPEML,REGION=600K 
//STEPLIB DD DSN=ITSLOADIUPEHL),DISP=SHR 
//*COMMENT DDNAME OLDPL (UNIT 1 3 )  
//GO.OLDPL DD DSN=ITSI,DISP=SHR 
//*COMMENT UNIT 15 DSN IS A TEMPORARY FILE WHICH GETS DELETED. 
//GO.FT15F001 DD DSN=~&TEMPl,DISS=(NEW,PASS,DELETg), 
/ /  UNIT=SYSDA,SPACE=(lO24,5000), 
/ /  DCB=(RECFM=F,BLKSIZE=lO24) 
//*COMMENT UNIT 16 IS THE LIST FILE OF CORRECTIONS. 
//FT16F001 DD DSN=ACCMLST,UNIT= , VOL=SER= 8 

/ /  §PACE=(TRK,(200,100),RLSE), 
/ /  DCB=(RECFM=FB,LRECL=l33,~LKSI~E=305~~,D~SP=(NEW,CATLG~ 
//FTI’PF’OOl DD DUMMY 
//*COMMENT UNIT 2 0  DSN IS THE COMPILE FILE ACCEPTTM. 
//FT20F001 DD DSN=CACCEPTM,DISP=(NEW,CATLG,DELETE), 
/ /  UNIT= , VOL=SER= , S P A C E = ( T R K , ( 2 0 0 , 1 Q O ) , B L S E ) ,  
/ /  DCB=(RECFM=FB,LRECL=90,BLKSXZE=63001 
//FT06F001 DD SYSOUT=A 
//FT05F001 DD * 
F,P,L 
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*DEFIME,IBM 
*DEFIME,DOUBLE 

* D ~ F I N ~ ~ ~ ~ ~ D E ~  
*IDENT,TEHQ 
*/COMMENT THE NEXT DELETE A D INSERT ARE XBPP VS FORTRAM R 
*D,BPLD.42 
*I I 56 

*DEFINE,ACCEPT 

EX = 0.0DO 
EY = O.0DO 
EZCON = - 1  .on0 

LZ = 0 . 0  
BX = 0 .0  
BY = 0 . 0  
BZ = 1 . 0  

* I , B F L D . ~ ~  

PARAMETER ( INMT=Z, NELEM=2 0 INMAX-64, NSURV-2775, 

PARAMETER IMT TOP, INMAXl=SN X + l  , INMTPl=INMT+I I 
*DELETElPARA.MS.12,PAR 

$ INEELl=XNEEL, INGASl=INGAS+1 , INLANI=I 
c INEPSI-IMEPS, NSURVl-NSURV+I, 
$ INRNGl=INRANG, I 

*DrPARAPIS.24,PARAMS.26 
P A ~ ~ ~ ~ ~ R  IKMAX = 4, 6J 

$ 

*D,PARMS.33 

*D,PARBPIS.35,PARdS-36 

$ INZON = 4) 

r ~ A R ~ ~ ~ R ~  ( IJSMAX = 1 ,  IJP 

$ IJPMXP = 2 ,  IJFMPI = I J F  
' e  INLF = 2 ,  INLFB = 2 )  
*D,PARAMS.7I8PARAMS.72 

$ IFPD = 33, INUMR = 4, IT 88, NAZ = 5, 
S IJTY = 4, TARB 1 ,  NVIEWS = 3, NCZONJE = 2 0 )  

*DELETEIINPUf.356,INPW~.357 
4913 FORMAT (B25.0) 

AT ( '  THE RESTART RANDOM  MU^^^^ IS ' ,  D25.0) 
* D E L E T E , T M P U T . 1 0 4 4 , I M ~ ~ ~ ~ l l O ~  
*DELETEIINPUT.1121,IN~UT.~l4~ 
*DEEETE,TfXER.42 

CALL JSTIME(ICPU1 
ICPU = ICPU / 100 
EMT THE NEXT LINE IS INSERTED SO THAT THE ~~R~~~~ 

* /  BEW IS DEFINED. THIS IS AM IBM MVS PROBLEH. 
*INSERT,0QREADA48 

/ *  
/ /  

IF (MIN .GT. 1 0 0 )  NIN = NWHKT 
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B. Truncate the 90-character ACCEPTM code to one of 80-character length. 

//BLKTRUN JOB (l3498,102),'KIRK 6025',TSME-(,5), 
//COPY EXEC PGM=IEBGENER,REGION=300K 
//SYSPRINT DD SYSOUT=A 
//*SYSUTZ DD DSN=FACCEPTM,DISP=OLD, 
//*DCB=(RECFM=FB,LRECL=8OoBLKSI~E=6400) 
//SYSUT2 DD DSN=FACCEPTM,DISP=OLD 
//*SYSUT2 DD DSN=FACCEPTM,UNIT= , VQL=SER= 8 

//*SPACE=(TRKo(50,10) ,RLSE),DCB=(RECFM=FB,LRgCL=BQ,BLKSIZE=640~~~ 
//*DISP=(NEW,CATLG) 
//SYSUTl DD DSN=CACCEPTM,DISP=SHR, 
/ /  DCB=(RECFM=FB,LRECL=90,BLKSIZE=6300~ 
//SYSIN DD * 

GENERATE MAXFLDS=l 
RECORD PIELD=(80) 

/ *  
/ /  

C. Create an executable load module for ACCEPTM. 

//jobcard; allocate 5 minutes for this jab. 
/ /  EXEC ASMFCL 
//ASM.SYSIN DD * 
/ /  EXEC FORTVCL8PARM.FORT='XREF',REGTON.FORT=2048K 
//FORT.SYSLIN DD UNIT=SYSDA8SPACE=(CYL,(SOe51eRLSE)e 
/ /  DCB=BLKSIZE=3200 
//FORT.SYSIN DD DSN=FACCEPTM,DISP=SHM 
/ *  
//LKED.SYSLIB DD 
/ /  DD 
/ /  DD 
/ /  DD DSN=IMSL,DISP=SHR 
//LKED.SYSLMOD DD DSN=ACCLOAD1 (ACCEPTM),DTSP=(NEW,CATLe) ,  

/ /  UNIT= , VOL=SKR= ,SPACE=[TRK,E20Q,dOO,59,RLSE), 
/ /  DCB=(RECFM=U8LRECL=80,BLKSIZE=3200) 
/ *  
/ /  

Insert JSTIME source here. 

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

//jobcard; allocate 65 minutes for this job. 
//SI EXEC PGM=ACCEPTM,REGION=2048K 
//STEPLIB DD DSN=ACCLOADl(ACCEPTM),DISP-SBR 
//FT07F001 DD DUMMY 
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* ... X-RAY PRODUCTION SCALING 
* - 1 5 . 0  1 5 . 0  - 1 5 . 0  1 5 . 0  0 . 0  0 . 0  * -15 .8  1 5 . 0  - 1 5 . 0  1 5 . 0  
100.  3 0 .  / *  / /  
SCALE-BREMS 5 0 0 .  * PLOTS 3 * - 1 5 . 0  1 5 . 0  - 1 5 . 0  IS.Q 180. 90. 

[ I ]  T. A. Melhorn and M. F. Young, UPEML, A Machine-Portable CDC Update Emulator, 
SAND 84-1 896, Sandia National Laborator:ies, Albuquerque, New Mexico, December 1984. 

[2] J. A. Halbleib and T. A. Melhorn, ITS: The Infegrared TIGER Series of Coupled 
Electron/Photon Monte Carlo Transport Codes, Sand 84-057 3, Sandia National Laboratories, 
Albuquerque, New Mexico, November 1984. 

[3] Marilyn Bohl, Introduction fo IBM Direcl Access Storage Devices, Science Research Associ- 
ates, Inc., 1981, Chicago. 





APPENDIX A JSTII&IE 

JSTM TITLE 'JOB STEP TIME REPORTER.? 
* FORTRAN FUNCTION-TYPE PROGRAM. TO RETURN REMAINING JOB-STEP TIME 
* TO THE CALLING PROGRAM. (TIME IS PSEUDO-TIIME IN HUNDREDTH-SECONDS 9 
* USAGE t JOBTIM =JSTIME(JTIME) JTIME L YOBTIM BOTH GET TIME. 
* OR : CALL JSTIMEtJOBTIM) PUTS THE PSEUDO TIME INTO JOBTIM 
JSTIME START 0 

USING * , 1 5  
SAVE (14,12),,* 

CNOP Q,4 
BAL 1 3 ,NDSAVE 

LR 4,13 

SAVE DC 18P'O' 
NDSAVE ST 13,8(4) 

ST 4,4(13) 
USING SAVE,13 
DROP 15 
LR 2,1 
TIME BIN 
LR 1 * 2  
LA 2r6 ALLOW SEARCH OF 6 TCB'S TO FIND SYS TASK. 
L 3 , 1 6  GET CVT POINTER. 

L 3,0(3) POINTER TO TCB POINTERS. 
L 3,4(3) ACTIVE TCB POINTER. 

CLI 34(3) ,X'FF' HIGHEST DISPATCHING PRIORITY? 
BE HAVEINIT 
BCT 2 , GETOTCB BUT TRY ONLY 6 TCB'S IN THE SEARCH. 
SR 3 8 3  RETURN TSME$-0 IF TCB NOT FOUND. 
B ZERO 

LTR 3 , 3  IS THERE A TIMER ELEMENT? 
BZ ZERO IF NOT, GIVE WPl 
L 3 , 1 2 ( 3 )  TIME OF' EXPIRATION IN TQE. 

L 4,80 GET TIMER FROM LOWER CORE. 

AR 3,4 AND AED XT TO THE EXPIRATION TIME. 

L 4 88(0,3 1 POINT :Po PSEUDO-CLOCK. 

GETOTCB L 3,132( 3 ) OTCB POINTER. 

HAVEINIT L 3,120( 3 )  TQE FOE? INITIATOR. 

s 3,0(0,4) GR-4 STILL POINTING A T  PSEUDO-CLOCK, 

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

TIMECALC SR 2,2 
D 2, =PI 384 CONVERT IT TO ~ ~ N D ~ E D T ~ - ~ E ~ O N ~ S .  

ZERO EQU * 
L 1 , 0 ( 1 )  GET POINTER TO ~ E ~ T I N A T I O ~  IN CALLER. 
ST 3 , 8 ( 1 )  SHIP TIME TPSERS. 
LR 0 * 3  AND PUT IT IN GR-0 FOR FUNCTXOW TYPE CALL, 
L 1 3 , SAVE+4 
SR 1 5 , 1 5  
L 14,12(13) 
N V I  12(13),X'PF' 
LM 2,4,28(13) 
BR 14 
END 





- 3% - 

APPENDIX B : EXPLANATION F DATA SEm U 

ACCLST - listing of corr~ .c t iom run for ACCEPT. 
ACCML S T - listing o f  corrsction run for ACCEPTM. 
ACCPLST - listing of correction run for ACCEPTP. 
ACCLOAD(ACCEPT1 - executable load module for ACCEPT. 
ACCLOAD(ACCEPTP) - executable load module for ACCEPTP. 
ACCLOADl(ACCEPTM.) - executable load module for ACCEPTM. 
CACCEPT - compile ready ACCEPT file (LRECh=909. 
CACCEPTP - compile ready ACCEPTP file (LRECL=9Q). 
CACCEPTM - Compile ready ACCEPTPI file (LRECL=SQ). 
CYLLOAD(CYLTRANP) - executable load module for CYLTBANP. 

CYLLOADl(CYLTRANM1 - executable load module for CYLTRANM. 
CYLLOAD(CYLTRAN) - executable load module for CYLTRAM. 
CYLLST 
CY LML S T 
CYLPLST 
CCYLTRAN 
CCYLTRAM 
CCY LTRAP 
CTIGER 
CTIGERP 
CXGEN 
CXGENP 
PACCEPT 
FACCEPTM 
FACCEPTP 
FCY LTRAM 
FCY LTRAN 
FCYLTRAP 
PTIGER 
PTIGERP 
FXGEN 
FXGENZ 
IMSL 

IPCODES 

ISTAND 

ITS 
ITS 1 
ITSLST 
TIGLOAD(TIGER1 
TIGLOAD(TIGERP1 
TIGLST 
TIGPLST 
UPELOAD(UPEPIL) 
UPEML 
XDATA 
XGEN 

- listing of correction run for CYLTRAN. 
- listing of corrclction run for CYLTRANM. 
- listing of correction run for CYLTRANP. 
- compile ready CYLTRAN file (LREcL=~O). 
- compile ready CYLTRAMM file CLRECL=90). 
- compile ready CYLTRANP file ILRECL=90). 
- compile ready TIGER file (LRECL=951. 
- compile ready TlGERP file (LRECL=90). 
- compile ready XGEM file (LRECL=SQ) ;standard codes. - compile ready XGEN file {LRECL=90) ; P-codes. 
- compile ready ACCEPT file (ERECL=80). 
- compile ready ACCEPTM file (LRECL=80). 
- compile ready ACCEPTP file (LRECL-80). 
- compile ready CYLTRANM file (LRECL=85). 
- compile ready CYLTRAN file (LRECL=RQ). 
- compile ready CYLXRANP file ?LRECL=fjO). 
- compile ready TIGER file (LRECL=801. 
- compile ready TIGERP file (LRECL=$O). 
- compile ready XGEN file (LRECL-851; standard codes. 
- compile ready XGEN file CLRECL=80); P-codes. 
- system library of IMSL mathematical routines, in 

double precision. GGWBFS 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 used to generate cross 

sections for the standard codes (file 5 ) .  
- as copied from tape (file 7 ) .  
- new program library for ITS. 
- listing of ITS (after being processed by UPEML). 
- executable load module for TIGER. 
- executable load module for TTGERP. 
- listing of correction run for TIGER. 
- listing of correction run for TIGERP. 

- as copied from tape (file 4). 
- cross sections as copied (file 3 ) .  
- as copied from tape (fils 2 1 .  

- executable load module f o r  UPEML. 
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XGENLOAD(XGEN) - executable load madule for XGEN (standard codes) .  
XGENLOAD(XGEN2) - executable load ansdlule, for XGE 

XSECS 1 - generated cross sections far input to standard 

XSECS2 - ganexated cross sections far input to  c cod as. 

XGENLST - listing Of XGEN (after being proceseed by WPEIMLB. 

codes and M-COdeS. 
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APPENDIX C: UBM 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 11.3.1) that was used for testing the LTS codes gave a severe 
error with more than 25 'IF - THEN - ELSE' in the code. 
some of the keywords (pages 14-33, ref. 2) in Subroutine INPUT. 
necflessary in running the sample problems. 
other problems. 

It was therefore necessary to delete 
These keywords are not 

The user should note which keywords are needed for 
The keywords are deleted in the correction runs by the statements : 

'*DELETE,INPUT.1044,INPUT.1106' and 
'*DELETE,INPUT.l121,I~~UT.~l~~~. 

2. 'MAX' function in a PARAMETER statement. 

The statement '*DELETE,PARAMS. 12,PARAMS. 15' was also necessary and the proper state- 
ments were inserted, because the IBM compiler d3es not recognize the 'MAX function in a 
PARAMETER statement. 
'*DELETE,PARAMS.82' and the corresponding correct form was included in the correction run. 

In addition to this, for the P-des, the directive 

3. Defining a function subroutine with 'REAL*8'. 

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

*DELETE,PBC.7 

*DELETE,BETAM.7 
DOUBLE PRECISION FUNCTION PE@(EXL,EP~,BgTBE,Z,gR) 

DOUBLE PRECISION FUNCTION BEITAM(E) 

4. Variables in a COMMON area. 

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

'*DELETE,BPLD.42' 
'*INSERT,56' 

EX = O.OD0 
EY = 0.ODO 
EZCON = -1.ODO 
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This is because the variables EX, EY and EZCON appear in the named common area 
'FILD'. The above delete directive eliminates the data initialization for these variables. The VS 
FORTKAN compiler objects to variables appearing in common areas and initialize 
statements. 

5. FORMAT statements. 

'D25' is unacceptable to the VS FORTRAN compiler. 
Another directive added to the correction runs involved 'FORMAT' statements. The form 

The following are the corrections: 

*DELETE,INPUT.356,INPUT.357 
4913 FORMAT(D25.0) 
$8 FORIEIAT(' 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 
FORTKAN 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 8-99, the 
following is included in the correction runs for the ACCEPT and ACCEPTM codes: 

*INSERT,OPRRAD.48 
IF (NTN .GT. 9 9 )  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 execution does not affect output. 
ISM run i s  to include the following statements: 

This is a known bug. A temporary solution for an 

*INSgRT,ITS.117 
CALL ERRSET(20$,256,1,1,1) 

8. System dependent timing subroutine. 

JSTIME (Appendix A-IBM assembly) i s  included. 
Because the subroutine that returns the CPU remaining time i s  system dependent, a subroutine 

This is reflected in the dirsctives : 

*DELETE,TIMER.42 
CALL JSTIME(ICPU9 
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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