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ABSTRACT 

A system consisting of the COMPAR computer program and its 
interfaces which was developed for comparing multigroup cross-sections 
generated by NJOY, GROUPIE, FLANGE-II, ETOG-3 and XLACS is presented. 
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1. INTRODUCTION 

The evaluation of multigroup cross-section libraries plays a very 
important part in carrying out projects in the nuclear field. It is therefore 
necessary to validate the computer programs which calculate multigroup 
cross-sections on the basis of evaluated nuclear data libraries 
(ENDF/B-IV [1], ENDF/B-V [2], etc.). Once the validation is completed, wc 
will have reliable programs which can be used to compare different evaluated 
nuclear data libraries or different situations regarding temperature, 
weighting spectrum, etc., for a single library. The quantity of data to be 
analysed in either type of study is vast, making the evaluation a difficult, 
monotonous and tiring task. The COMPAR system was developed to facilitate the 
work by automating the calculations and the formatting of the results of the 
comparisons, thereby allowing more time and effort to be concentrated on the 
study and, where necessary, correction bf the models used by the various 
programs available in this area. 

The COMPAR system comprises the COMPAR program and interface programs. 
The role of the interface modules is to format the results provided by the 
multigroup cross-section generating programs so that they can be read by 
COMPAR. The interfaces were developed for each of the programs under 
consideration. These are REDCOMP for GROUPIE [3], FLACOMP for FLANGE-11 [4], 
ETOCOMP for ET0G3 [5] and XLACOMP for XLACS [6]. For the NJOY program [/] 
there is RGENÜF [8] which, in addition to formatting for COMPAR, also docs so 
for other programs. In this way, we have a modular system in which the 
inclusion of a new multigroup cross-section generating program requires no 
more than the development of a new interface module. 

The COMPAR program provides tables of the different multigroup 
cross-sections for different purposes (programs, libraries, particular cases) 
and for different materials, together with percentage deviations from 
reference values. 

The multigroup cross-sections that can be studied using the COMPAK 
system are those for elastic scattering, (n.^) capture and fission. Thus, 
it is possible to analyse the influence of files 2 (resonances) and 
3 ("background") of the evaluated nuclear data libraries. 

In the following sections we shall present the COMPAR program and its 
interface modules. Listings for these programs are reproduced in the 
Appendices, as are examples of input data and the resulting tables. 

2. THE COMPAR PROGRAM 

The COMPAR program evaluates multigroup cross-sections for the elastic 
scattering, (n,y) capture and fission reactions for one or more materials 
from various previously formatted files. The interface modules which produce 
the files in the COMPAR-readable format, on the basis of various multigroup 
cross-section generating programs, will be presented in section 3. COMPAR 
generates, as output, tables with the read-out values and percentage 
deviations from one in the files taken as rcforenoe. 

The calculations performed are: 

Percentage deviation of reaction x, group g: 

r 
a - o 

o 

5 



where: 

o x „ is the cross-section for reaction x, group g; and 

o£ p is the cross-section for reaction x, group g, taken as 
reference. 

Mean square deviation of reaction x: 

RMS X = NC 

where NG is the total number of energy groups under consideration; and 

Mean square deviation of reaction x weighted for the cross-section 
under consideration: 

RMS I' 

tin 

y D2 x 
Í;=1 

x.R 

NG 

¿. y >'•. y. 

This factor helps in evaluating the magnitude of the percentage 
deviations. 

Instructions for executing the COMPAR program and dimensioning 
variables and other relevant observations are given in the form of comments at 
the beginning of the source program, which is listed in Appendix A. 

Appendix B contains an example of input data (Tape 10). 

No more than seven comparisons should be processed at the same time. 
This limit is imposed by the maximum number of characters that can be printed 
per line. 

The tables obtained from the processing can have two formats: 

(a) Comparison of two files (the results for the three reactions will 
be printed on one page for each material); and 

(b) Comparison of three or more files (up to seven, the results being 
printed on one page for each reaction). 

Examples of the tables are provided in Appendix C. 

INTERFACE MODULES 

The purpose of each of the modules is to format a multigroup library in 
such a way as to make it readable by COMFAR. In the source programs of each 
interface module the initial comments provide the instructions necessary for 
their execution. 
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3.1. REDCOMP 

A module developed (Appendix D) for the multigroup library generated by 
GROUPIE [3] from the system LINEAR/RECENT/S1GMA1/GROUP1E [9,10,11,3], 
respectively. 

3.2. FLACOMP 

A module developed (Appendix E) for the thermal multigroup library 
generated by FLANGE-11 [4] for the Hammer system [12]. 

3.3. ETOCOMP 

A module developed (Appendix F) for the epithermal/fast multigroup 
library generated by ETOG 3 [5] or the Hammer [12] system. 

3.4. XLACOMP 

A module developed (Appendix G) for the multigroup library obtained on 
the basis of XLACS [6], the multigroup library generator for XSDRN [13]. 

In this case, instead of starting from the binary library supplied to 
XSDRN [13], it was decided to create, through XLACS, a more easily 
interpretable BCD copy. 

There were various reasons for adopting a different procedure for this 
interface. 

The version of XLACS [6] under consideration is not able to process at 
zero degrees absolute (Kelvin), since it displays an error in the 
PROF7 sub-routine which calculates transfer matrices in the thermal region. 
Furthermore, we are currently not considering scattering matrices, either 
thermal or fast, and the time required for these calculations is 
considerable. It was consequently decided to disregard this part of the 
program by means of an alternative routing which is activated upon assigning 
the value -3 to the variable lOPT(l) of the 3$ input data card [6]. The 
reactions are processed and recorded in a specific file which also includes 
information on the material under consideration, the total number of groups, 
the number of thermal groups, the number of isotopes, the number of reactions 
processed, the types of reaction and the printing options (Appendix H). From. 
the data contained in this file, XLACOMP is able to identify the reactions 
that are of interest and to format them for COMPAR. 

It remains to be said that XLACS separates, for capture and fission, 
the contribution of resonances into two portions, namely "Nordheim background" 
and "Infinite dilution" [6]: a certain region around each resonance is 
regarded as infinite dilution, while the remaining tails are considered 
Nordheim background. For materials which contain more than one isotope, the 
contribution of infinite dilution is added internally to that of "Nordheim 
background", but is not subsequently set to zero [?]. When identifying the 
reactions, the XLACOMP module also considers the number of isotopes to be 
added or not to the two contributions. 

In this way, it is possible to get around the difficulties and to 
obtain the required multigroup cross-section values while minimizing the 
computing time. : 
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4. CONCLUSIONS 

A system - COMPAR - which automates the calculation and formatting of 
the results of comparisons needed for validating multigroup cross-section 
libraries was developed and is now available to users. 

5. REFERENCES 

[1] D. Garber et al, "ENDF-102, Data Formats and Procedures for the Evaluated 

Nuclear Data File", BNL Report (ENDF-102) ENDF/B-IV, 1975. 

[2] R. Kinsey, Ed., "ENDF-102, Data Formats and Procedures for the Evaluated 

Nuclear Data File, ENDF", Brookhaven National Laboratory Report BNL-NCS 

50496 (ENDF-102), 2 n d Edition (ENDF/B-V), 1979. 

[3] D.E. Cullen, "Program GROUPIE: Calculation of Bondarenko Self-Shielded 

Neutron Cross Sections and Multiband Parameters from Data in the ENDF/B 

Format", UCRL-50400, Vol. 17, Part D (1979). 

[4] H.C. Honeck, D.R. Finch, "FLANGE-II (Version 71-1), A Code to Process 

Thermal Neutron Data from an ENDF/B Tape", DP-1278, ENDF-152, Savannah 

River Laboratory (1971). 

[5] A. Aromson, W. Rothenstein, "ETOG-3 Modifications for HAMMER with ENDF/B-IV 

Data", BNL Memorandum, Brookhaven National Laboratory (1974). 

[6] N.M. Greene, J.L. Lucius, J.E. White, R.Q. Wright, C.W. Craven Jr., M.L. 

Tobias, "XLACS: A Program to Produce Weighted Multigroup Neutron Cross 

Section from ENDF/B", ORNL-TM-3646, 1972. 

[7] R.E. MacFarlane, D.W. Muir, R.M. Boicourt, "The NJOY Nuclear Data 

Processing System", LA-9393-M, ENDF-324, 1982. 

[8] E.S. Chalhoub, Jaime Anaf, "RGENDF" - An interface program between the 

NJOY code and codes using multigroup cross-sections", Technical Note 

IAEv/NT-013/87 (1987). 

[9] D.E. Cullen, "Program LINEAR: Linearize Data in the Evaluated Nuclear Data 

File/Version B (ENDF/B) Format", UCRL-50400, Vol. 17, Part A (1979). 

8 



[10] D.E. Cullen, "Program RECENT: Reconstruction of Energy - Dependent Neutron 

Cross Sections from Resonance Parameters in the ENDF/B Format", UCRL-50400, 

Vol. 17, Part C (1979). 

[11] D.E. Cullen, "Program SIGMAl: Doppler Broaden Evaluated Cross Sections in 

the Evaluated Nuclear Data File/Version B (ENDF/B) Format", UCRL-50400, 

Vol. 17, Part B (1979). 

[12] J. Barhen, W. Rothenstein, E. Taviv, "The HAMMER Code System", NP-565, 

Research Project 709, Eletric Power Research Institute (1978). 

[13] N.M. Greene, C.W. Craven Jr., "XSDRN: A Discrete Ordinates Spectral 

Averaging Code", ORNL-TM-2500, 1969. 

9 



APPENDIX A 

Listing of the COMPAR program 

[Translation of COM 0 - COM 122:] 

COMPAR program (TapelO, Tapell, Tapel2, Tape20) 

The COMPAR program compares the results of up to 7 codes with respect to the 
deviations of 3 cross-sections (elastic, fission and capture). The general 
data are read from TapelO and the output is recorded on Tape20. The reference 
cross-sections are read from Tapell, while the cross-sections of the other 
codes to be compared are read from Tapes 12, 13, 14, 15, 16 and 17. Tapel8 is 
used, when necessary, for drafting. 

TapelO - general data read in free format. 

First card - NMAT, NCOMPAR, NG, NGT 

NMAT - Number of materials to be compared 
NCOMPAR - Number of codes to be compared 

NG - Total number of groups 
NGT - Number of thermal groups contained in NG 

Second card - MAT(l), TMAT(l) 

- NMAT cards will be read. Each containing the 
number of the material to be compared and the name, 
centralized within 6 positions, bounded by apostrophes. 
EX. 1057 tAM- 243Î. 

Third card - C0D(1) 

- NCOMPAR cards will be read, each containing the 
name of the code being compared. The sequence of ñames is 
the same as in Tapes 11, 12, 13, 14, 15, 16 and 17. The 
name of the code must be centralized within a total of 
8 positions, bounded by apostrophes. 
EX1. t XLACS Î 
EX2. Î ETOG t 

Tapes (11, 12, 13, 14, 15, 16 and 17) 

In these files the cross-sections of each comparison will be read. 
When several materials are to be compared, they should preferably be 
taken in ascending order according to the number of the material (MAT). 

First card - MAT, NG1, NGT1 (Format 315) 

MAT - Number of the material 
NG1 - Total number of groups 
NGT1 - Number of thermal groups contained in NG1. 
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APÉNDICE A 

Listagem do programa COMPAR 

C 
c»««* 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
• c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

PROGRAM C O M P A R ( T A P E 1 0 » T A P E 1 1 » T A P E 1 2 , T A P E 2 0 > 

.1 • l l t t D H M M t M M t M l l t M l M M I M M M M M M M t M t M M M t M I M * 

? 5RCGRAHA CCMPAP COMPASA OS RES U L T A D O S DE ATE 7 CÓDIGOS OUANTO 
AOS 0F?VIOS DE 3 SECOES DE CHOQUE «ELÁSTICA» FISSAO E C A P T U R A ) . 
OS DADOS GERAIS SAO LIDOS NO TAPE10 E A SAIOA E INPRESSA NO TA-
PE 2 0 . *0 TAPE11 SERAO LIDAS AS SECOES DE CHOQUE A SEREH USADAS 
COMO REFERENCIA, SENDO LIDAS NOS TAPES 12» 13» 1*, 15» 16 E 17 
AS SECOES DE CHDOUE DOS OUTROS CÓDIGOS A SEREH C O M P A R A D O S . 
O TAPE18 E USADO» OUANDO NECESSAR10» PARA R A S C U N H O . 

TAPE10 - DADOS GERAIS LIDOS EM FORMATO LIVRE 

PRIMEIRO CARTAQ - N M A T » N C O M P A R » N G » N 6 T 
NMAT - NUMERO DE MATERIAS A SEREH C O M P A S A D O S 

NCOMPAR - NUMERO DE CÓDIGOS A SEREH C O M P A R A D O S 
NG - NUMERO TOTAL DE GRUPOS 

NGT - NUMERO DE GRUPOS TÉRMICOS C U N T I D O S EH NS 

SEGUNDO CARTAO - M A T ( I ) . TMATÍI) 
- SERAO LIDOS NMAT C A R T O E S SENDO OUE EM CADA UM 

DEVERA CONSTAR O NUMERO DO MATERIAL A SER COM
PARADO E O NOM E , C E N T R A L I Z A D O ENTRE 6 POSICOES 
D E L I M I T A D A S POR A P O S T Q R F O S . 
EX. 1057 tAM-243t 

TERCEIRO CARTAO - C O D U ) 
- SERAO LIDOS NCOMPAR C A R T O E S . EN CADA UM DEVE 

CONSTAR O NOME 00 CÓDIGO EM C O M P A R A C á O . A S E 
Q U E N C E DE NOMES E A MESMA DOS TAPES 1 1 , 1 2 , 13 
1*. 1 5 . 16 E 1 7 . O NOME DO CÓDIGO DEVE«A ESTAR 
C E N T R A L I Z A D O ENTRE UM TOTAL DE 8 POSICOES» D E 
LIMITADAS POR A P O S T O R F O S . 
E U . * U A C S t 
E X 2 . • ETOG t 

TAPES (11. 12, 13, !<-» 15, 16 E 17) 

NESTES AROUIVOS SERAO LIOAS AS SECOES DE CHOOUE DE CADA 
C O M P A R A C Á O . CUANDO FOREM COMPARADOS VARIOS HATERIAIS» DEVEM 
DE P R E F E R E N C I A , ESTAR ORDENADOS CRESC ENTE MENTE PELO NUMERO 
DO MATERIAL (MAT>. 

PRIMEIRO CARTAO - MAT, NG1» NGT1 «FORMATO 3 1 5 ) 
MAT - NUMERO DO MATERIAL 
NS1 - NUMERO TOTAL DE GRUPOS 

NPT1 - NUMERO DE GRUPOS TÉRMICOS CUNTIDOS EM NG1 

CARTOES S E G U I N T E S - NG1 CARTO E S (FORMATO L I V R E ) 

CADA CARTAO DEVERA CONTER AS SECOES DE CH O Q U E D E ! 

ESP A L H A M E N T O ELÁSTICO» FISSAO E CAPTURA» 

PARA CADA UM DOS NG1 GRUPOS DE E N E R G Í A . ESTANDO OS 
GRUPOS ORDENADOS EM ENERGÍAS C R E S C E N T E S . 

O ULTIMO C A R T A O DE CADA UM DOS TAPES ill A 17) DEVE»A TER 
COMO A VARIAVEL MAT UM NUMERO INTEIRO» N E G A T I V O OU ZERO. 

OBSERVACOES» 

1 - 0 PROGRAMA ESTA D I M E N S I O N A D O PARAI 
- 1 2 * GRUPOS DE ENERGÍA 
- 50 MATER1AIS A SEREH C O M P A R A D O S 
- 7 COMPARACOES 

2 - ALTERACOES OUE PODEH SER FÁCILMENTE R E A L I Z A D A S ! 
- NUMERO DE GRUPOS (12*) 

MODIFICAR AS HATRIZESl 
X S I 7 , 1 2 * , 3 ) DO COMMON/F/ E 
E R ( 6 » 1 2 * » 3 ) DO COMMON/G/ 

- NUMERO D E S A T E R Í A I S A SEREH C O H P A R A D O S (50) 
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Following, cards - NG1 cards (free format) 

Each card must contain the cross-sections for: 

elastic scattering, fission and capture, 

for each of the NG1 energy groups, the groups being ordered 
according to increasing energies. 

The final card of each of the Tapes (11-17) must have as its variable 
MAT an integer, a negative number or zero. 

Observations : 

1 - The program is dimensioned for: 

124 energy groups 
50 materials to be compared 
7 comparisons 

2 - Alterations which can easily be made: 

Number of groups (124) 
Modifying the matrices: 

XS(7,124,3) of COMMON/FV and 
ER(6,124,3) of COMMON/G/ 

Number of materials to be compared (50) 
Modifying the vectors: 

TMAT(50) of CHARACTER * 6 and 
MAT(50) of C0MM0N/B/ 

3 - Number of comparisons (7) 

The number was fixed at 7 so that one page would be sufficient 
(sub-routine SA1DA). For comparisons in excess of two, one page 
is used for each reaction. If the comparison should be of 
2 codes, the 3 reactions will be on one single page (sub-routine 
SA1DA2) and the fission will appear unchanged as zero. 

4 - The deviation, defined as: 

(compared value - reference value)/reference value 
will be indicated, should the reference value be zero, as a 
field break (*******). The same occurs with RMS and RMSP 
(RMSP=RMS weighed by the cross-section of the group). 

5 - Precautions that must be taken with regard to the number of groups 
in the libraries to be compared: 

A - NG1 cannot be greater than NG from TapelO. 
B - NGT1 cannot be greater than NGT from TapelO. 
C - It is not possible to compare, in a single exercise, a 

complete structure (fast and thermal) with a purely fast 
and a purely thermal structure. 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c*« 
c 

MODIFICAR OS VETÓSE S i 
THAT(50> DO CHARACTER * 6 E 
HAT(50) DO CDHMON/B/ 

3 - NUMERO DE COHPARACOES (7) 
O NUMERO FOI FIXADO EH 7 PARA PODER ENTRAR EM UNA PAGI
NA ISUBRDUT1NA SAIDA). PARA CONPARACOES ÁCIMA DE 0UA5 
UTILIZA-SE UMA PAGINA PARA CADA BEACAO. CASO A COMPARA-
CAO SEJA DE 2 CÓDIGOS» AS 3 REACOES ESTARAO NUMA UNICA 
PAGINA (SUBROUTINA SAIDA2) E A FISSAO APARECERÁ MESM0 
SENDO NULA. 

A - O DESVIO» OEFINIDO COMO» 

«VALOR COMPARADO-VALOR RE FERENCI A)/VALOR REFERENCIA 

SERA INDICADO» CASO O VALOR REF. SEJA NULO» COMO ESTOU-
RO DE CAMPO (****•**), o «ESMO ACONTECE COM RMS E BMSP 
(RMS PESADO PELA SECAO DE CHOOUE DO GRUPO)» 

5 - CUIDADOS OUE DEVE* SER TOMADOS OUANTO AO NUMERO DE 
6RUP0S DAS BIBLIOTECAS A SEREM COMPARADAS. 
A - NG1 NAO PODE SER SUPERIOR A NG DO TAPEIO 
8 - NGT1 NAO PODE SER SUPERIOR A NGT DO TAPEIO 
C - NAO SE PODE COMPARAR» DE UMA SO VEZ» UNA ESTRUTURA 

COMPLETA (RÁPIDA E TÉRMICA) COM UMA ESTRUTURA SO 
RÁPIDA E UMA ESTRUTURA SO TERMIC». 

EKECUCAO VIA TERMINAL 

» PROGRAMA FONTE 
GET.COMPAR 
* OBTER OBJETO 
FTN5,I«COMPAR,L»0 
* DADOS DE ENTRADA 
GET,TAPE10»DADOS 
* BIBLIOTECAS A SEREM COMPARADAS 
GET.TAPE11.TAPE12.TAPE13 ... ETC 
* EXECUCAO 
LGO 
* IHPRESSAO DOS RESULTADOS 
ROUTE,TAPE2C.DC-LP»ID.01 

PROGRAMA DESENVOLVIDO POS JAIME ANAF E E.S. CHALHOUB COMO 
PARTE DO PROJETO DE VALIDACAO DE CÓDIGOS OUE CALCULAN SE-
COES DE CHOOUE MULTIGRUPO. 

VERSAO GUT/1987 

CTA/IEAV/ENU 

CHARACTER »6 TMATI50) 
CHARACTER *8 C0DÍ7) 
COMMON/A/ NCCMPAR 
CDMMON/B/ NG,MAT(50)»IMAT»NGT 
COMHON/C/ NMAT 
COMMON/D/ COO» TMAT 
COMMON/E/ IFIM, N 
C G M M D N / F / X S ( 7 » 1 2 4 » 3 > 
CGMMON/G/ ER(6»124.3)> BNS{6,3), RMSP(6»3) 
COMMDN/H/ TIT(3).SUBTIT(2) 
COMMCN/I/ NGI, NGS. IFIS. ITAPEI» ITAPES 
DATA TIT/BHELASTICA,6H FISSAO »8H CAPTURA/ 
DATA SUBTIT/7H VALOR «7HXDESVI0/ 

LEITURA DOS DADOS DE ENTRADA (TAPEIO) 

CALL ENTRADA 
00 40 IMAT • 1, NMAT 
DO 10 N-l.NCOMPAP 

LEITURA DAS BIBLIOTECAS A SEREM COMPARADAS 

CALL TAPE 

TESTE DE SE O MATERIAL PROCURADO FOI ENC0NT6A0O 

IF( IFIM.NE.0) GO TO 40 
CONTINUE 

TESTE DA 08SERVAC0A - CUIDADOS (C) RELATADA ÁCIMA 

COM 
COM 
COM 
COM 
COM 
COM 
COM 
COM 
CON 
COM 
COM 
COM 
COM 
COM 
CON 
COM 
COM 
COM 
COM 
COM 
COM 
COM 
COM 
COM 
COM 
COM 
COM 
COM 
COM 
COM 
CON 
COM 
CON 
COM 
COM 
CON 
COM 
CCN 
CON 
COM 
COM 
CON 
COM 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
COM 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
COM 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
COM 
CON 

COM 

74 
75 
76 
7T 
78 
79 
eo 
Bl 
62 
83 
84 
65 
66 
67 
68 
89 
00 
«51 
92 
93 
9* 
95 
9b 
97 
98 
99 

100 
101 
102 
103 
IDA 
105 
106 
107 
IDS 
109 
110 
111 
112 
113 
114 
115 
116 
117 
lie 
119 
120 
121 
122 
123 
124 
125 
126 
127 
126 
129 
ISO 
111 
112 
It» 
114 
115 
136 
117 
13B 
139 
140 
141 
142 
143 
144 
14J 
146 
147 
148 
149 
150 
151 
152 
153 
IÎ4 
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EXECUTION VIA TERMINAL 

* Source program 
GET.COMPAR 
* Attain goal 
FTN5,1=COMPAR,L=0 
* Input data 
GET,TAPE10=DATA 
* Libraries to be compared 
GET,TAPE11,TAPE12,TAPE13 ... etc. 
* Execution 
LGO 
* Printout of results 
ROUTE,TAPE20,DC=LP,ID=01 

Program developed by Jaime Anaf and E.S. Chalhoub as part of a project to 
validate codes for calculating multigroup cross-sections. 

Version of Oct/1987 

CTA/1AEV/ENU COM 122 

[Note : Rest of program listing has been left untranslated] 
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c 
c 
c 
20 

C 
C 
C 

c 
c 
c 
30 
*0 
c 
c 
c 

50 

60 
70 

80 
90 

IF(NGI.NE.l.ANO.NGStNE.NG) THEM 
WRITEt20,70)NAT(INAT),ITAPEI,NSl,ITAPES»NGS 
STOP 
ELSE 
GO TO 20 
ENDIF 

CALCULO DOS DESVÍOS 

CALL ERRO 

IFINCONPAR.GT.2) GO TO 30 

SAÎDA COHPACTA PARA DUAS COHPARACOES 

CALL SAIDA2 
GO TO *0 
SAIOA COMPLETA PARA KAIS DE DUAS CONPARCOES 

CALL SAIDA 
CONTINUE 

IMPüESSAO DE AVISO SE ALGÚN MATERIAL NAO FOI ENCONTRADO 

weiTE(20»80) 
REWIND 16 
READ<18,»»END«60)I1, 12 
WRITE(20,90)11. 12 
GO TO 50 
STOP 
F O R M A T U X » * P A R A 0 MATERIAL •»!*»/> 

H X . t D E V I D O AO TAPEt, 13,t NGI E IGUAL At,IJ,t €•»/• 
21X.tDEVID0 AO TAPEt,13,t NGS E IGUAL At,13,/, 
ÍlX,tCnMPARACAO INTERRO*PIDA.t,f,lX,» VER CUIDADOS (C» MAS t» 
*tOBSERVACOES NO INICIO DO PROGRANA FONTEt) 
FORMAT(lHl) 
FORNATtlCX,tO TAPE*,I3,t NAO TEN 0 MATERIAL DE NUNERO »,I4) 
END 

CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
C0« 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 

con 
CON 
CON 
CON 
CON 

155 
156 
157 
156 
159 
160 
161 
162 
163 
16* 
165 
166 
167 
166 
169 
170 
171 
172 
173 
17* 
175 
176 
177 
178 
179 
180 
181 
162 
183 
16* 
165 
186 
187 
188 
189 
190 
191 
192 
193 

10 

20 

SUBROUTINE ENTRADA 

SUBROTINA OUE LE OS DADOS NO TAPE10 

CHARACTER 
CHARACTER 
COKNON/A/ 
CONMON/B/ 
CONNOH/C/ 

COMNON/D/ 
COMMON/I/ 

TNAT(I) 

«6 TMATI50) 
•8 C0DI7) 
NCONPAR 
NG,NAT(50)»IMAT»NCT 
NNAT 
COO, TNAT 
NGI, NCS» IFIS, ITAPEI» ITAPES 

PEAD(10,»)NNAT,NCONPAR,NG,NGT 
NGI • 1 
NGS • NG 
DO 10 I'l.NMAT 
RcAD(10,»> H A T ( I ) , 
DO 20 I»l»NCONPAR 
READ(10.*)C0D(I) 
RFTURN 
END 

SUBROUTINE TAPE 

SUBROTINA OUE LE AS BIBLIOTECAS A SEREH COMPARADAS 

COKMON/B/ NG»MATt50)»lHAT»NGT 

CONNON/C/ NNAT 
CONHON/E/ IFIN, M 
COMNON/F/ XS(7,12*,3> 
CONMON/I/ NGI, NGS, IFIS, ITAPEI, ITAPES 
IFIM . 0 
ITAPE • 10 • N 
NGI1 • 1 
NGS1 • NG 
READÍITAPE»100) JNAT,NGliNGTl 

PROCURA DO MATERIAL 

ENT 
ENT 
ENT 
ENT 
ENT 
EHT 
ENT 
ÏNT 
ENT 
ENT 
€NT 
ENT 
ENT 
ENT 
ENT 
ENT 
ENT 
ENT 
ENT 
ENT 

TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 

0 
1 
2 
3 
* 
5 
6 
7 

e 
9 

10 

u 
12 
13 
1* 
15 
16 
17 
18 
19 

0 
1 
2 
3 
* 
5 
6 
7 
8 
9 

10 
11 
12 
13 
1* 
15 

15 



c 
c 
c 
c 

10 
c 
c 
c 

c 
c 
c 

20 

c 
c 
c 
10 

40 
50 

C 
c 
c 
60 

C 
c 
c 
c 

70 

80 

90 
100 
110 
no 

130 

IF(JXAT.EO.MAT(IHAT)) GD TO 30 

SE D MATERIAL NiO ESTA EH ORDEM DO «AT A PROCURA E RECONECADA 
DO INICIO DO T»PE 

REWIND ITAPE 

READ! ITAPE.100) JNAT»N61»NGT1 

TESTE DE FIN DE TAPE 

IF ( JNAT.LE.O) GO TO 60 
IF( JMAT.EQ.NAT(IMAT)> GO TO 30 
MATERIAL NAO E 0 PROCURAOO» PULE PARA O PRQKINO 

DO 20 I-1.NG1 
READ(ITAPE,*I K 
GO TO 10 

MATERIAL E O PROCURADO - TESTE DE NG CON HG1 E NGT COM HGT1 

IFtNGl.E0.N6) GO TO 40 
IF(NGl.ST.NG) GO TO 70 
IF(NGTl.GT.NGT) GO TO «0 
IF(NGTl.EO.NGT) THEN 

DEFINACOA DOS GRUPOS OUE SEPAO COMPARADOS EN FUNCAO DAS 
BIBLIOTECAS LIDAS 

NGS » NG1 
NGS1 • NGS 
ITAPES • ITAPE 
CO TO 40 
ELSE 
NGI • NG - NG1 • 1 
N G U • NGI 
ITAPEI • ITAPE 
ENDIF 
00 50 I • KGI1.N6S1 
READIITAPE.») K,(X S<N,I,J)»J•1, 1> 
GO TO 90 

MATERIAL NAO FOI ENCONTRADO 

IFIM • 1 
W R I T E ( 1 8 » 1 1 C ) I T A P E » N A T U N A T > 
REWIND ITAPE 
GO TO 90 

INCONSISTENCIAS CONFORME OBSERYACOES - CUIDADOS (A E 8) HO 
INICIO DO PROGRAMA FONTE 

PRINT 120»ITAPE.JMAT»NG1»NG 
STOP 
PRINT 130.ITAPE»JMAT»N6T1>NGT 
STOP 
RETURN 
FORMAT(3I3> 
FORMATI2I5) 
FOSMATtt NO TAPE t,I3,t PARA 0 MATERIAL NUMERO *»I4»/» 

lt O VALOR DE NGI (t,l*,t) E NAIOR DO OUE O VALOR DE N6 <»» 
2I3»t)t,/,t LIDD NO TAPElO.t,/»* PROGRAMA INTERROMPI00 . t» 
FORMAT!» NO TAPE t,I3.» PARA 0 MATERIAL NUMERO «il«i/i 

lt o VALOR DE NGT1 (t»I4»t) E MAIOR 00 OUE O VALOR DE NST (t, 
2I3»»)t,/,t IIDO NO TAPE10.t,/,t PROGRANA INTERRONPI00.»J 
END 

TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TA* 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TA» 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 
TAP 

16 
17 
18 
19 
20 
21 
22 
23 
2* 
25 
26 
27 
26 
29 
30 
31 
32 
33 
3* 
35 
36 
37 
IS 
39 
«0 
41 
42 
A3 
44 
• 5 
46 
47 
46 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
61 
64 
65 
66 
6T 
66 
69 
70 
71 
72 
73 
74 
75 
76 
77 
76 
79 
60 
61 
62 

S U B R O U T I N E ERRO 
C 
C 

c 
S U B R O T I N A 

C O M M O N / A / 
C O M M O N / B / 
C O M M O N / F / 
C O M M O N / G / 
C O H M O N / I / 
D I M E N S I O N 
IFIS • 0 

NCONP A R 
N 6 » M A T ( 5 0 ) » I M A T » N G T 
X S ( 7 , 1 2 4 » 3 > 
E R ( 6 » 1 2 4 , 3 ) . R K S ( 6 » 3 ) » R N S P ( 6 » 3 ) 
NGI» NGS» IFIS» I T A P E I , ITAPES 
X ( 3 ) 

ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 

8 
9 

10 

16 
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c 
c 
c 

I N I C I A L I Z A C A O 

1 0 

C 
C 
c 
c 

c 
c 
c 
20 

C 
C 
C 
30 

«0 
C 
C 
C 
C 

c 
c 
c 

50 

0 0 1 0 K . 1 , 3 
X U > • 0 . 0 
00 10 I • l . N C O H P A R - 1 
R M S U . K ) « 0.0 
R M S P d » K ) - 0 . 0 
00 4 0 I « N 6 I , N G S 

SO*À OOS A B S O L U T O S DOS VALORES OE R E F E & E N C U PARA 
D E T E B N I N â C A O DO RMSP 

X d > • X d > • A B S ( X S d » I » l > ) 
X ( 2 ) • X < 2 ) + A B S ( X S d » I . 2 » J 
X ( 3 ) - X ( 3 ) * A B S U S d t 1 . 3 ) ) 
00 * 0 J - 1 , N C 0 * P A R - 1 
E R t J . I . l ) • . 0 
E R ( J , I » 2 ) • . 0 
E » ( J . I . 3 ) • . 0 

TESTE DE REFERENCIA NULA PARA ESPALHAHENTO 

IF(xSd,I»l>.EO.0.0) THEN 
I F ( X S U * 1 » I # 1 ) .EO.0.0) SO TO 20 
E R U . 1 , 1 ) 
RHSfJ.l) 
RMSPI J.l) 
GO TO 20 
ELSE 
ER(J.I.l) 
R K S U > 1 ) • 
SKSPfJ»l) 
ENDIF 

1 . E 1 0 
1 . E 2 0 
1 . E 2 0 

• t x s t J * i # r » i ) - x s ( i » i » i ) ) / x s ( i » i » i ) * 
R « S U . 1 > • E R t J » l » l ) * * 2 . 

> M S P U . l ) • E R ( J » I » 1 ) » * 2 . * A B S ( X S U » I » 1 I > 

100. 

TESTE DE REFERENCIA MULA RARA CAPTURA 

I F t X S d , 1 , 3 ) . E O . 0 . 0 ) THEN 
I F ( X S f J * 1 , I , 3 > . E O . O . O J GO TO 3 0 
ER U » I » 3 ) 
R H S ( J , 3 ) 
R H S P U . 3 1 
GO TO 30 
ELSE 
ER (J# I » 3 ) 
P N S C J . 3 ) > 
R " S P ( J , 3 ) 
ENDIF 

1 . E 1 0 
1 . E 2 0 
1 . E 2 0 

• (XS<J + l # I » 3 ) - X $ d » I » 3 > ) / X S d » I # 3 ) • 1 0 0 . 
R K S U . 3 ) • E« < J , I » 3 ) * » Z . 

• R M S P I J . 3 ) • E R ( J , I , 3 ) * » 2 . » A B 5 ( X S ( 1 , 1 , 3 ) ) 

TESTE DE REFERENCIA NULA PARA FISSAO 

IF(XS(1,1,2).EO.0.0) THEN 
I M X S C J * ! , 1 , 2 ) .EO.0.0) GO TO 40 
E R U . I . 2 ) 
R H S ( J , 2 ) 
R H S P I J . 2 ) 
GO TO *0 
ELSE 
ER(J,I>2> 
RNS(J,2) < 
R»SP{J»2) 
ENDIF 
CONTINUE 

1.E10 
1.E20 
1.E20 

100. • (XS(J+l,I.2)-XStl#I»2)J/XS(l»I»l) 
RUS (J,2) • ER(J»It2)**2. 
• RXSP(J»2) • ER(J,I,2)*«2.*ABS(XS(1,I.2) ) 

TESTE PARA VER SE EXISTE FISSAO NA ESTRUTURA CONSIOE 
UTILIZADO NA SUBPOTINA SAI0A 

IF(X(2).NE.O.0)IFIS • 1 

CALCULO FINAL DE RNS E RNSP 

DO 50 I • l.NCOHPAR-1 

DO 50 J • 1.3 
IF(X(J).EO.0.0) GO TO 50 
RHS(I,J) > S0RT(8MS(I, J)/(NGS-NGI*D) 
IF(X( J).NE.0.0) R H S P d . J ) • SORT(RMSP( I»J)/X( J) ) 
CONTINUE 
RETURN 
END 



SUBROUTINE SA1ÜA 

SUBROTINA PARA INPRESSAO PAR* HAIS DE OUAS COHPARACOES 

10 

20 
SO 
40 
50 
60 
70 
80 

CHARAC 
CHARAC 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMHOH 
oa 20 
IFII.E 
WRITE t 
WRITE! 
WRITEt 
00 10 
L • NG 
WRITEt 
WRITE! 
WRITE! 
CONTIN 
FORMAT 
FORMAT 
FORMAT 
FORMAT 
FORMAT 
FORMAT 
RETURN 
END 

TER »6 
TER *8 
/A/ NC 
IB! NS 
IZI NM 
/O/ CO 
/F/ XS 
/e/ ER 
IHI TI 
III NG 
1-1,3 
0.2. AN 
20.50) 
20»60) 
20.70) 
J-NGI. 
- J • 
20,60) 
20.30) 
20,40) 
UE 
(2X,M 
lïX.tt 
(lHl.t 
(IX,tc 
(3x,*e 
I 2 H P 1 

TNAT(50) 
COOl7) 
OMPAR 
.MAT!50),IMAT,NST 
AT 
0. TMAT 
(7,12*.3) 
(6,124,3), R«S(6»3), RMSP(6,3) 
T(3),SUBTIT(2) 
1, NGS, 1FIS» ITAPEI, ITAPES 

D. IFIS.EO.O) GO TO 20 
TIT!I), TMATUMAT), MAT(IHAT) 
(C0D(J),J«1,NC0MPAR) 
(tSUBTITt<)»K-l,2)»J«l»NC0«PAR" 
NGS 
1 
J,l,lS(l,J,I)»lXSU,J,n»ER(K' 
(RMS(J,I»,Jül.NCOMPAR-1) 
(RMSPU.I), J-l.NCONPAR-1) 

1) 

•1»J»I»»K-2.NC0WPA«) 

RMSt,l5X,6(12X,F7.2)| 
ÍMS(,t,14X,6!12X,F7.2)l 
SECAD OE CHOOUEl t,A8.10X,46,7X,«HAT • t.I4) 
0DI60->t,2X,A8,8X,A8illX,4(AB»HXI.AB) 
RUP0t,2X,tREFERENClàt,lX,6tlX»A7,3X,A7)) 
PE12.4,6!1PE12.4,0PF7.D) 

SAI 
SAI 
SAI 
SAI 
SAI 
SAI 
SAI 
SAI 
SAI 
SAI 
SAI 
SAI 
SAI 
SAI 
SAI 
SAI 
SAI 
SAI 
SAI 
SAI 
SAI 
SAI 
SAI 
SAI 
SAI 
SAI 
Sil 
SAI 
SAI 
SAI 
SAI 
SAI 
SAI 

0 
1 
2 
3 
4 
5 
6 
7 
e 
9 
10 

u 12 
13 
14 
15 
16 
17 
IB 
19 
20 
21 
22 
23 
2* 
25 
26 
27 
28 
29 
30 
31 
32 

SUBROUTINE SAI0A2 

SUBROTINA PARA IMPRESSAO PARA OUAS COMPARACOES 

10 

20 
30 
40 
50 
60 
70 

SO 

CHARACTE 
CHARACTE 
COMMON/A 
COMMDN/B 
COMMON/C 
COMNON/D 
COMMON/F 
COMMON/G 
COMMON/H 
COMMON/I 
WRITE120 
WRITE(20 
WRITE(20 
WRITE(20 
00 10 J» 
J2 • NG 
WRITEI20 
WRITEÍ20 
WRITE(20 
F0RMATI2 
F0RMAT12 
FORMATd 
FORMiTtl 
FORMATd 
FORMATO 

ItRFFEREN 
F0RMAT(2 
RETURN 
END 

R *6 TMATI50) 
R *8 C00(7) 
/ NCOMPA* 
/ NG,MAT(50)»IMAT.N6T 
/ NM1T 
/ COD. TMAT 
/ XS<7,124,3) 
/ ER(6.124,3), RMS(6,3). RMSPI6.3) 
/ TIT(31.SUBTITI2) 
/ KGI, NGS, IFIS. ITAPEI, ITAPES 
.40) TMAT(IMAT), HAT(IMAT) 
.50) (TIT(I)»I-1»3) 
,60)((COD(J)íJ-l.NCOMPAR),t(«l,3) 
,7D)((SUBTIT(K),K«1,2),J>1,3) 
NGI.NGS 
- J • 1 
, 80)J, ja.ÜSU.J» I)»*S(2»J»I),ERU»J.I).I«1»1),J,J2 
»20)(RMS(1,I).I«1.3) 
,30)(RMSP(1,I),I-1,3) 
X,tïRMS»»3X,3(24X,F7. 2.5X1) 
X,ttRMSPt,2X.3(24X,F7.2,5X)) 
Hl,»MATERIALl t,10X,A6.10X,tMAT • »,I4) 
X,tSECAO DE CHOOUEl *>3X,AB,2(28X,A8 ) ) 
X,tCODIGO->*,2X,3(AB,8X»A8,12X)) 
X,tGRUP0t,2X,2(tREFERENCIAt,3X,A7,3X,A7,6X), 
CIAt,3i,A7»3X»A7»2X»«GRUP0t) 
I4,2(1P2E12.4,0PF7.1,5X),1P2E12.4,0PF7.1»1X,2I4) 

SAO 
SAO 
SAO 
SAD 
SAD 
SAD 
SAD 
SAD 
SAD 
SAD 
SAO 
SAD 
SAO 
SAD 
SAD 
SAD 
SAO 
SAD 
SAO 
SAD 
SAD 
5A0 
SAO 
SAD 
SAD 
SAD 
SAO 
SAO 
SAD 
SAO 
SAO 
SAD 
SAD 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
JO 
31 
32 

18 



APPENDIX B 

Example of input data for the COMPAR program. 

3 7 83 30 
* * 0 tHF -176* 

1262 t U-238* 
126* tPU-239t 
t C 0 D I 6 0 - l t 
t C 0 0 I S 0 - 2 t 
*C0DIG0-3+ 
tCODIGO-*» 
•CQDIG0-5t 
tC0DIG0-6t 
U 0 D I G 0 - 7 t 

19 



APPENDIX C 

to 
O Types of tables that can be obtained as output from the COMPAR program. 

SSCAO OE 
C00IS0-» 

CRUCO 

30 
31 
32 
33 
J* 
19 
36 
37 
38 
39 
40 
41 
4? 
43 
44 
45 
46 
47 
48 
49 
50 
51 
32 
53 
34 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 

54 
53 
52 
51 
50 
49 
48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 

H « S 
líase 

cwoouEi Pissn 
cootcn-i 

»6FE&ENCI» 
6.0078E*01 
7.03356*01 
4.1040E*01 
1.4964F*01 
1.44476*01 
1.4144E401 
3.20776*01 
5.4903E*00 
3.1006E*01 
1.3462E*01 
1.01996*02 
4.948BE*01 
3.2952E*01 
6.7228E+01 
4.5025E*01 
5.8640E+01 
3.4635E*01 
5.64886*01 
2.44446*01 
2.32916*01 
2.2B64E*01 
2.12806*01 
2.0842E*01 
1.3691E*01 
1.3209E*01 
8.52006*00 
6.88456*00 
5.20486*00 
4.23876*00 
3.27136*00 
2.71366*00 
2.2506E*00 
2.0273E*00 
1.8406E*00 
1.7148E*00 
1.5B30E*00 
1.5148F«00 
1.4310E*O0 
1.339BE*00 
l.2985E*00 
1.23396*00 
1.19806*00 
1.15636*00 
1.13436*00 
1.1«2»E»00 
1.25366*00 
1.25506*00 
1.27316*00 
1.2684E*00 
1.20566*00 
1.13786*00 
1 .OTO'JE «00 
1 ,*QABF»00 
1 .7n53f «Of) 

cno ico 
V»L0» 

6.0078E 
5.21556 
B.47986 

1.2722E 
1.3716E 

1.1202F 

3.5969E 
3.00*26 

3.3332E 
7.5725E 
1.1004E 
4.7267E 
3.8138E 
6.S754E 
4.7365E 
5.70696 
3.4526E 

5.7237E 
2.4437E 
2.4042E 
2.3345E 

2.1418E 
2.1379E 
1.39986 

1.35656 
8.7*366 
7.06166 
5.3266E 
4.3*3*6 
3.3587E 

2.7783E 
2.307OE 
2.0280E 

1.8406E 
1.7148E 
1.5830E 

1.5148E 
1.4310E 

1.3398E 

1.2985E 
1.2339E 

1.1980E 

1.1563E 
1.13*36 
1.19?nf 

1.25366 
1.2550E 

1.2731E 
1.26S*F 
1.2056F 

1.137BE 

1.OTOQE 
1. *9nnF 

1 .7H53F 

•01 
•01 
•01 
•01 
•01 
«01 
•01 
•00 
•01 
• 0 0 
•02 
•01 
•01 
•01 
• 01 

•01 
• 01 
• 0 1 
• 0 1 
• 0 1 

• 0 1 
•.01 
• 0 1 
• 0 1 

• 0 1 
00 

• 0 0 
• 0 0 
• 0 0 

• 0 0 
• oo 
• 0 0 
• 0 0 
• 0 0 
• 0 0 

• oo 
• 0 0 
• 0 0 

00 
• 0 0 
• 0 0 

• 0 0 
• 0 0 
• 0 0 

• 0 0 

• 0 0 
• 0 0 

• 0 0 
• 0 0 
100 
• 0 

• 00 

• 00 
• 00 

11-235 "»T 
-2 
lOESVIO 

.0 
-25.8 
106.6 

-15.0 
-5.1 

-20.8 

12.1 
-45.3 

7.5 
-43.7 

7.9 
-4.3 
15.7 

2.3 
5.2 

-2.7 
-.3 
1. 3 

.0 
3.2 
2.1 
.6 

2.6 
2.2 
2.7 
2.6 
2.6 
2.3 
2.5 
2.7 
2.4 
2.5 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

] 7. 92 
?*. 87 

cnoiGo 
V»L0» 

b.0078E*0l 
5.21?6E*01 
B.*B00E*01 
1.2724E*01 
1.3717E*01 
1.120JE*01 
3.597OE*01 
3.0050E*00 
3.3333E*01 
7.5731E»00 
1.1004E*02 
4.726BE*01 
3.B138E*01 
6.8755E*01 
4.7366E*01 
5.7070E*01 
3.4527E*01 
5.7237F+01 
2.4437E*01 
2.3550E*01 
2.2864E*01 
2.12806*01 
2.08426*01 
1.3691E*01 
1.32096*01 
8.5200E*00 
6.B845E*0O 
5.204»E*00 
4.23876*00 
3.2713E*00 
2.7136E*00 
2.2506E*00 
2.0273E*00 
l.B406E*00 
1.714BE*00 
1.5830E*00 
l.514BE*00 
1.4310E*00 
1.3398E*00 
1.29856*00 
1.2339E*00 
1.1980E*00 
1.156SE*00 
1.1343E*00 
1.1928E«00 
1.2536F»00 
1.255OE*0O 
1.273 IF«00 
1.2684E*00 
1.2056E»00 
1.13786*00 
i .ot)09r«oo 
1 .4QfinC «00 
1 .78531*00 

• 1251 

-^ 
10ESVI0 

.0 
-25.8 

10b.6 

-15.0 

-5.1 
-20.8 

12.1 
-45.3 

7.5 
-43.7 

7.9 
-4.5 

15.7 

2.3 
5.2 

-2.7 

™ • 3 
1.3 
.0 

l.l 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

17.88 

24.85 

cooieo 
vun» 

6.0078E*01 
7.022nE»01 
4.13*1E*01 
1.5689E«01 
1.5562E*01 
1.57616*01 
2.1318E*01 
6.7299E*00 
1.7057E*01 
9.5451E*00 
1.7202E»01 
8.62686*00 
2.8897E*00 
4.494BE*00 
2.1106E*00 
2.5399E*00 
1.49771*00 
1.7595E*00 
1.007BE »00 
6.90236*00 
8.0378E*00 
8.302OE*0O 
9.0864E*00 
7.4554E*00 
7.8201E*00 
5.1*816*00 
4.8B37E*00 
3.99186*00 
3.4423E*00 
2.6322E*00 
2.28896*00 
1.9940E «00 
2.02726*00 
1.8*066*00 
1.7148E*00 
1.5830E*00 
1.5148E*00 
1.4310E*00 
1.33986*00 
1.29856*00 
1.2339E*00 
1.1980E*00 
1.1563E*00 
1.1343E400 
1.192BE*00 
1.25J6E*00 
1.25506*00 
1.2731E*00 
1.2684E»00 
1.2056E«00 
1.1378E*00 
1.0909r:*00 
1.49881 «00 
1.7B53F*UO 

-4 
I06SVI0 

.0 
-.2 
.7 

4.8 
7.7 

11.4 
-33.5 
22.6 

-45.0 
-29.1 

-83.1 
-82.2 

-91.2 
-93.3 
-95.3 
-95.7 
-95.7 
-96.9 

-95.9 
-70.4 

-64.B 

-61.0 
-56.4 

-45.5 
-40.8 
-39.1 
-29.1 

-Z3.3 
-18.8 
-19.5 
-15.7 
-11.4 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
* * . l * 
68.68 

COOIGC 

vim» 
6.007BE*01 
7.0335E»01 

4.1038E*01 

1.4965E*01 

1.4»45E*0l 
1.4144E»01 

3.2050E*01 
5.4887E*00 

3.09B6E*01 

1.3456E*01 
1.0192E*02 
4.94606*01 
3.2925E*01 
6.7175E*01 
4.4989E*01 
5.8594E»01 
3.4608E*01 
5.6446E*01 

2.4426E*0l 
2.3289E*01 

2.2864E*01 
2.1280E*01 
2.0B42E*01 
1.3691E*01 
1.3210E*01 
8.5206E*00 

6.8861E*00 
5.2O49E»00 
4.2385E»00 
3.2717E*00 
2.7130E*00 
2.2506E*00 
2.0273E*00 
1.8406E*00 
1.7148E*00 
1.5B30E*00 

1.514BE*00 
1.4310E*00 
1.33986*00 
1.2985E»00 
1.2339E*00 

1.19B0E*00 

1.1563E*00 
1.1343E*00 

1.1.928E*00 
1.2536E*00 
1.2550E*00 

1.2731E*00 
1.2684E*00 
1.2056E*00 

1.137BE*00 
1,0909E*00 

1 .*908E*00 

1.78536*00 

-5 
tDESVIO 

.0 

.0 

.0 

.0 

.0 

.0 
-.1 
.0 

-.1 
.0 

-.1 
-.1 
-.1 
-.1 
-.1 
-.1 
-.1 
-.1 
-.1 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.03 
.06 

CÓDIGO 

V * L 0 » 

6.0097E*01 
7.033IE*01 
4.1051f*01 

1.4979E*01 
1.4452E*01 

1.4142E*01 
3.2090E*01 
5.49301*00 

1.10101*01 

1.34786*01 
1.0201E*02 
4.9311E*01 

3.29506*01 
6.7255E*01 
4.303OE*01 
5.8671E*01 
3.4637E*01 

5.65096*01 
2.4451E*01 
2.32926*01 

2.28655*01 

2.1280E*01 
2.0842E*01 
1.3692E*01 
1.3211E*01 
8.5209E*00 

6.8B91E*00 
5.20626*00 
4.2404E*00 
3.2741E*00 
2.7174E*00 
2.2540E*00 
2.0273E*00 
1.8406E*00 
1.7148E*00 

1.5832E*00 
1.5151E*00 
1.4311E*00 
1.3400E»00 

1.2985E*00 
1.2339E*00 

1.19S0E*00 

1.1563E*00 
1.1343E*00 

1.1928E*00 
1.2536E*00 
1.25506*00 

1.2731E*0O 
1.2685E*0O 
1.2056E*00 

1.1378E*00 

1.0908E»00 

1.498BE*00 
1.7953E*O0 

-6 cootto 
(DESVIO V»10* 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

.0 

.1 

.1 

.2 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.04 

.04 

6.02196*01 
7.0366E*01 
4.10556*01 
1.49«3(»01 
1.44*9E*0l 
1.41551*01 
3.2087E*01 
5.4931E*00 
1.10116*01 
l.S47»E*01 
1.02036*01 
4.95081*01 
3.2936E*01 
6.7258E*01 
4.3036E*01 
3.8666E*01 
1.46411*01 
5.6505E+01 
2.4452E*01 
2.3358E*01 
t.2926E*01 
2.1077E*01 
2.0930E*01 
1.3721E*01 
1.3279E*01 
8.5570E*00 
6.9161E*0O 
5.2102E*00 
4.2480E*OO 
3.2829E*00 
2.71976*00 
2.2563E*00 
2.0281E*00 
1.840OE*0O 
1.7146E*00 
1.58556*00 
1.5202E*00 
1.43356*00 
1.3*29f*00 
1.2971E*00 
1.2349E*00 
1.1962E*00 
1.1575E*00 
1.1156E*00 
1.1915E*00 
1.2519E*00 
1.2535E*00 
1.26916*00 
1.26626*00 
1.2091E*00 
1.1386E*0O 
I.09066*00 
1.4959E*00 
1.7808E*00 

-7 
tOESVlO 

.1 

.0 

.0 
• 1 
.0 
.1 
.0 
.1 
.0 
.1 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.1 
.1 

-1.0 
.4 
.2 
.3 
.4 
.5 
.1 
.2 
.4 
.2 
.1 
.0 
.0 
.0 
.2 
.4 
.2 
.2 

-.1 
.1 

-.2 
.1 
.1 

-.1 
-.1 
-.1 
-.1 
-.2 
.3 
.1 
.0 

-.2 
-.1 
.24 
.21 



HATESIâl 
SECAD OE 

C0DI60-> 
GRUPO 

30 5* 

31 
32 
33 
3* 
33 
36 
37 
38 
39 
40 
M 
• 2 
43 
4* 
45 
46 
47 
48 
49 
50 
51 
52 
33 
5» 
55 
56 
37 
58 
59 
60 
61 
62 
63 
6* 
65 
66 
67 
68 
69 
70 
71 
72 
73 
7* 
75 
76 
77 
78 
79 
80 
81 
82 
83 

IB'S 

53 
52 
51 
50 
«9 
48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
3* 
33 
32 
31 
30 
29 
Z 
27 

26 
25 
2* 
23 

22 
21 
20 
19 

18 
17 

16 
15 

1* 
13 

12 
11 
10 
9 
8 
7 
6 

5 
4 

3 

2 

1 

CMOOUEI 

CODIGO-1 
BFFEBENCI» 

1.3376E»01 

1.2477E*01 
1.0B93E*01 
1.3725E«01 

1 . 1 3 U E * 0 1 
1.0977E«01 
1.0473E»01 
9.9203E»00 
9.4169F*00 
6»BR04F«00 
8..3R54E»00 
1.8730F*00 
7.2R0BE»O0 
6.731RF»00 
6.0981E»00 
3.4R37E»00 
4.787RE»O0 
4.2711E*00 
3.9160E»00 
3.8B62E»00 
4.1010E»00 
4.511OE«00 
4.8291F*00 
4,B960F»00 
4.5693F«00 
4.1?54E»00 
3. 5«4QF »00 

U-235 

ELASTIC» 
conir.o 

VALD» 

1.3376E» 
1.Z874E* 

1.2900E< 
1.2310F* 
1.1984E* 

1.1359E* 
1.1353F* 

1.0919E* 

1.0657E* 
1.0455F* 
1.1B98£< 

1.2142E* 
l.onpsf* 

1.3714F* 

1.2173F* 
1.33R6E* 
1.9937F* 
1.35B1F 
1.4040E 

1.2544F 
1.2496E 
1.2406E 
1.2R18E 
1.2193F 

1.2302F 
1.2346E 
1.2041F 
1.1B65E 
1.17*9F 

1.1779E 
1.1541F 

1.1274E 
1.0977F 
1.0473F 

9.9203F 
9.4169F 
8.BB04E 
8.3834F 

7.B730E 
7.2R0BE 
6.731RE 
6.09B1E 

5.4B37E 
4.7878E 

4 . 2 7 U E 
3.9160F 

3.BB62E 
4.1010E 

4 . 5 U O E 
4.B291F 
4.R060F 
4.56Q3F 
4.1754E 

3.5»*OF 

01 

01 

01 
01 
01 

01 
01 

01 

01 
01 
01 

01 
01 

01 
01 
01 
01 

• 01 
101 

>01 

>01 
>01 

• 0 1 
• 01 
• 01 

•Ûl 

• 01 
•01 
•01 

• 01 
• 01 

•01 
• 01 
•01 

• oo 

• 0 0 
• 0 0 

•00 

•00 
• 0 0 
• 0 0 

• 00 
• 0 0 
• 00 

• 00 
• 0 0 
• 00 

• oo 
• 00 

• 00 
• 00 
»00 
• 00 

•00 

*»T 

-2 

toESvin 

-, 
-, 
-, 
-. 
-, 
-, 
-, 
-. 
-, 
-, 

-2. 

-, 
-, 
4. 

-, 
66, 

3. 
1 3 

-
-1 
-1 

-1 

-
-1 

-
-
-
-
-
-
-

<; 
10 

0 

2 

1 
1 

1 
1 
1 
1 

1 
1 

1 
7 
1 

1 
2 

1 
4 

0 
2 
9 

1 
1 
5 
8 
0 
9 

7 
5 

5 
5 
4 

3 
0 
0 

0 
0 

0 

0 
0 

0 
0 

0 
.0 
.0 

0 
0 

.0 

.0 

.0 

.0 

.0 
• 0 
.0 

,0 
?5 
25 

1261 
FISSAO 

cr>oir,o-i 
BEFEBENCIA 

6.007RE*01 6 
7.0335E*01 5 

4.1040E»01 8 
1.4964E»01 1 

1.4447E*01 1 
1.4144E*01 1 
3.2077E*01 3 
5.4903E*00 3 

3.1006E»01 3 
1.3462E*01 7 
1.0199E«02 1 

4.94BBE»01 4 
3.2952F401 3 

6.722BE*01 6 
4.5025E»01 4 
5.8640E*01 5 

3.4635E*01 3 

5.64RBE«01 5 
2.4444E401 2 
2.3291E*01 2 

2.2R64E*01 2 
2.12B0E*01 2 

2.0B42E»01 2 

1.3691E*01 1 
1.3209E»01 1 
8.520OE»OO 8 

6.flB45E»00 7 
5.204BE*00 5 
4.23S7E*00 4 

3.2713E+00 3 
2.7136E*00 2 
2.2506E»00 2 

2.0273E»00 2 
l.B406E«00 1 

1.7148E»00 1 

1.5B30E*00 1 

1.514RE400 1 
1.4310E»00 1 

1. 339AE*00 1 
1.29B5E»00 1 

1.2339E»00 1 
1.19BOE»00 1 
1.1563E»00 1 
1.1343E«00 1 

1.192BE»00 1 
1.2536E»00 1 

1.2550E«00 1 
1.2731E»00 1 
1.26B4E«00 1 

1.2056E*00 1 

1.137REOOO 1 
1.0909E«00 1 

1.4QBftF«00 1 
1 . 7 B 5 3 E • 0 0 1 

CÓDIGO 
VALOa 

•0078E*01 

.2155E*01 
•4798E»01 
.2722E»01 

.3716E»01 
•1202E»01 
,5969E«01 
.0O42E«0O 

•3332EO01 
•5725E400 

.1004E»02 

.7267E»01 

.B13BE«01 

.8734E*01 

•7365E*01 
.7069E001 

.4526E»0l 

.7237E»01 
•4437E»01 

.4042E»01 

,3345E»0l 
,1418E»01 
.1379E401 

•3998E«01 
•3565E»01 
.7436E»00 

.0616E «00 

. 3266E»00 
•3434E*00 

,3587E»00 
.7783E «00 
•3070E400 

,02'BOE » O O 

,8406F *00 

•7148E»00 
,3830E»O0 

,514BE»00 
•4310E»00 

.339BE»00 

.29B5E*00 

•23Î9E«00 
.1980E»00 
•1563E»00 
,1343E«00 

•192BF»00 
•2336E*00 

•2550E»00 
,2731E«O0 
•26B4E»00 

•2056E«O0 
.137BE»00 

• 0909E »00 
. 498Rt «00 

.7 fl 5 3 F « 0 0 

-2 
I D E S V 1 Q 

.0 

-25.8 
106.6 
-15.0 

-5.1 
-20.fl 
12.1 

-45.3 

7.3 
-43.7 

7.9 

-4.5 
15.7 

2.3 

3.2 
-2.7 

-.3 
1.3 
.0 

3.2 

2.1 
.6 

2.6 

2.2 
2.7 

2.6 

2.6 
2.3 
2.5 
2.7 
2.4 

2.5 
.0 
.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

• 0 
.0 
.0 
• 0 

.0 
17.92 
2 4 . B 7 

C O O I C O - l 

« E F E B E M C I * 
5.8232E»00 
1.0774E*01 

1.3442E«01 
3.6350E*O0 

1.2911E»01 
3.4394EO00 
1.5556E+01 
2.1490E»01 

4.B153E401 
1.6176E«01 

3.3264E»01 

7.1238E*01 
1.7962E*01 

4.5328E»01 

2.0210E+01 
3.6394E»01 

1.78B8E*01 
2.4622E*01 
9.7696E400 
1.4B47E*01 

1.3610E*01 
1.1199E»01 
1.0197E*01 

S.9528E*00 
4.736BE*00 
4.3363E«00 

2.6624E*00 
1.8977E»00 

1.4362E*00 
1.4140E»00 
1.1076E*00 
8.8779E-01 
7.2196E-01 
5.89J8E-01 

5.0568E-01 

4.3670E-01 
3.90B2E-O1 
3.4023E-01 

2.9612E-01 
2.6210E-01 

2.1624E-01 
1.9005E-01 
1.6233E-01 
1.3777E-01 

1.2112E-01 
9.7785E-02 
7.1980E-02 

5.4278E-02 
4.1969E-02 
3.1970E-02 
2.4101E-02 
1.7598E-02 
1.283ÎE-01 

7.05HE-03 

C tPTUBl 

COOICO 
V4L0B 

5.8202E»00 
5.3611E*00 
2.6371E»01 
2.5516E+00 

1.3690E»01 
2.0820E»00 
1.6990E*01 
1.9896E*01 

4.6529E«01 
1.2617E»01 
3.8399E«01 

7.2333F*01 
1.7620E«01 

*.5909E*01 

2.1544E«01 

3.5971E»01 
1.7753E+01 
2.5368E»01 
9.7622E*O0 

1.4391E*01 
1.3194E+01 
1.07B5E»01 

9.83B3E»00 
5.7230E»00 
4.5322E*00 

4.2092E«00 
2.5660E*00 
1.B374E»O0 
1.4059E*00 
1.3837F«00 

1.0836E*00 
8.6757E-01 
7.2171E-01 
5.899BE-01 

5.038RE-01 
4.3670E-01 

3.90B2E-01 

3.4023E-01 
2.9612E-01 
2.621OE-01 
2.1624F-01 
1.9003E-01 
1.6233E-01 
1.3777E-01 

1.2112E-01 
9.77B3E-02 
7.1980E-02 

3.4278E-02 
4.1969E-02 

3.1970E-02 
2.4101E-02 
1 .7598E-02 

1.7853E-02 
7.0541E-03 

-2 

XOESVtO 
.0 

-50.2 

96.2 
-29.8 

6.0 
-39.3 

9.2 
-7.4 

-3.4 
-22.0 

8.9 

1.5 
-1.9 

1.3 

6.6 

-1.2 
-.7 
3.0 
-.1 

-1.7 
-3.1 
-3.7 

-3.3 
-3.9 

-4.7 
-2.9 

-3.6 
-3.2 
-3.5 
-2.3 

-2.2 
-2.3 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.3 

.0 
16.76 
1B.6? 

GBUPO 
30 

31 
32 
33 
34 

33 
36 
37 
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APPENDIX D 

Listing of the REDCOMP interface module. 

PROGRAM REDCOMP(INPUT»0UTPUT»TAPE5«INPUT,TAPE6»OUTPUT» REDC0001 
1 TAPE1.TAPE2) BEOC0002 

C REDC0003 

c »**•«•*•**»»»*»*»»**»««*•**•«*•«««•«*«•••*««*•***••»•*•••••»•*«• REDC0004 
C REDC0005 
C ESTE PROGRAMA REFORMAT* A BIBLIOTECA PRODUZIDA POR CROUPIE HO RE0C00D6 
C FORMATO OE ENTRADA DO CÓDIGO COMPAR. REDC0007 
C REDCOO08 
C ARQUIVOS DE ENTRADA REDC0009 
C 1 BIBLIOTECA PRODUZIDA POR GROUPIE. RE0CO01O 
C 5 OAOOS DE EHTRAOA, REDCOOU 
C AROUIVOS DE SAIDA REDCO012 
C 2 BIBLIOTECA NO FORMATO DE ENTRADA DO CÓDIGO COMPAR. REDC0013 
C 6 IMPRESSAD DE SAIDA -RELACAO DOS NATERIAIS PROCESSADOS. RE0C0014 
C RE0COO15 
C DADOS DE ENTRADA REDC0016 
C CARTAO 1 FORMATO LIVRE REDC0017 
C NG NUMERO DE GRUPOS DE ENERGIAo «EDCO01B 
C NGT NUMERO DE GRUPOS TÉRMICOS. REOCOOl1} 
C RE0COO2O 
C EXECUCAO VIA TERMINAL REDCO0Z1 
C » PROGRAMA FONTE REDCO022 
C GET,REDCOMP OU ATTACH,REDCOMP REDC0023 
C * PROGRAMA OBJETO REDC0024 
C FTN5.I.REDCOMP.L-0 REDC0025 
C * BIBLIOTECA PRODUZIDA POR GROUPIE REDCOOÎfc 
C GET.TAPE1 OU ATTACH,TAPE1 REOC0027 
C * EXECUCAO REDC0028 
C LGO REDC0029 
C * DADOS DE ENTRADA VIA TERMINAL - FORMATO LIVRE REDCOOiO 
C NG NGT REOCO031 
C • BIBLIOTECA GERADA NO FORMATO DO COMPAR RE0CQ032 
C SAVEtTAPE2 RE0C0033 
C REDC0034 
C PROGRAMA DESENVOLVIDO POR E.S -CHALHQUB E JAIME ANAF. REDC00B5 
C VERSAD OUT/87. REDC0036 
C «E0C0O37 
C CTA/IEAV/ENU REDC0038 
C *»**»#•***•*»*»*»******»******«***••••*****•*•*•••*•»*»»»**»•»•• REDC0039 
C RE0C0040 

DIMENSION XS(620»3)»E(621),X(621),Y!621)»NTH4) RE0C0041 
DATA MTI/1.2.18.102/ REDC0042 

1000 FD8MATl6fcX»I4»I2.I3) REDC0043 
1100 FORMAT(Ill) RE0C0044 
1200 F0RMATC6E11.0) REDC0045 
1300 F O » M A T ( 3 I 5 » 5 X , » H A T - BIBLIOTECA PRODUZIDA POR 6R0UPIE») R.E0C0046 
1400 F0RMAT1I5.1P3E1S.4) RE0C0047 
1500 FORMAT(33X,IU,22X,I4» RE0C0046 
1600 FORMAT!3I5.iX.tNAT - •) REDC0049 
1700 FORMAT(///»10X,»PR0CESSAHENT0 INTERRUMPIDO.»./» RÍDC0050 

1 lOX.to NUMERO DE GRUPOS DE ENERGÍA»,14,t,t,/, REDC0051 
2 lOX.tENCONTRAOO NA BIBLIOTECA 00 CROUPIE»»./. «EOC0052 
3 10X,»NA0 COINCIDE COM O NUMERO DÉSEJADO»,14,».•) IEOC0053 

1600 FORMAT!///,3I5.5X.tMAT - BIBLIOTECA PROOUZIOA POR CROUPIE») RE0C0054 
C REOC0055 

IM-0 «E0C0056 
REAOtS.» 1NG.NGT «EOC0057 

C LER A BIBLIOTECA PROOUZIOA POR 8R0UPIE II0COO3B 
RE'ADtl.1000) RE0COOÍ9 

10 IM.IM+1 BE0C0060 
DO 20 I-l.NG REDC006I 

20 XS(I»1)«XS!I»2)-XS(I»3)»0. REDC0062 
READ!l,15O0»EN0-140)LFI,HAT REDC0063 
IFíMAT.EO.-UGO TO 130 REDC0064 

30 REAOtlt1000,END>140)NAT,MF REDC0065 
IFJMF.NE.3IG0 TO 30 RE0C0066 
DO 70 I R W . 4 REDC0067 
IB-IB 1-1 REOC0068 
IF(IR.E0.2.AND.LFI.E0.0)G0 TO 70 RE0C0069 

T) 

http://3I5.iX.tNAT
http://3I5.5X.tMAT


*0 

50 

60 
70 
eo 

90 

100 

no 

120 

130 

1*0 

M T 1 - M T I ( I R l ) 
R E A O ( 1 » 1 0 0 0 » E N D - 1 * 0 ) H A T > H F , M T 
I F I N T . G T . M T l ) G 0 TO 7 0 
I F ( H T . N E . N T 1 ) 6 0 TO * 0 
I F ( N T . G T . 1 ) G 0 TO 5 0 
R E A D d . U O O l N G l 
I F ( N G 1 . N E . N G * 1 )G0 TO 1 2 0 
R E » D t l » 1 2 0 0 ) < E < I > » Y < I ) , I « l # N G l > 
GO TO 7 0 
R E A D U # 1 0 0 0 ) 
R E A D U . l l O O l N G l 
BEA0(1»1?00)tx ÍI),YtI),I.l,NGl) 
J-l 
DO 60 I»1»NG 
IF(ABS<E(I)-X<J)).GT.1.E-06)G0 TO 60 
XS(I»IR>-Y{J) 
J-J + l 
CONTINUE 
CONTINUE 
REAO(1»1000)IFI« 
IF{ IFIM.CT.01G0 TO 80 
GERAR A BIBLIOTECA PARA CONPAR 
IF( IK.GT.11G0 TO 90 
WRITE(2»1300)HAT,NG,N6T 
WRITE(6»1800>KAT»NG»NGT 
GO TO 100 
WRITE(2»1600)WAT»NG»NGT 
WRITEf6»1600)MAT»NG»NGT 
00 110 I-l.NG 
WRITEI2»1*00)I.{XS(I>IR)»IR-1»31 
GO TO 10 
ERRO ENCONTRADO NA BIBLIOTECA DE ENTRADA 
NGG'NGl-1 
W R I T E ( 6 » 1 7 0 0 ) N G G > N G 
GO TO 1 * 0 
TERMINO DA GERACAO DA BIBLIOTECA 9ARA COMPAS 
WRITE(2»1600)MAT 
WRITE(6»1600)NAT 
STOP 
END 

RE0CO07O 
REDC0071 
RE0CO072 
REDC0073 
REDC007* 
REDC0075 
REDC0076 
REOC0077 
REDC0078 
REDC0079 
REOCOOBO 
REDC00B1 
«EDC0082 
REDC0083 
RE0C008* 
REDC0063 
RE0C0086 
RE0C0087 
REDCooee 
REDC0089 
RE0C0090 
REOC0091 
REDC0092 
REDC0093 
REDC009* 
REDC0095 
REOC0096 
REDC0097 
ÍEDC0096 
RE0C0099 
RE0C0100 
REOCOlOi 
RE0C0102 
REDC0103 
RE0C010* 
«E0C0105 
REOC0106 
REDC0107 
REDC0106 
REDC0109 



APPENDIX E 

Listing of the FLACOMP interface module. 

PROGRAM FLAC0NP(0UTPUT»TAPE6-0UTPUT»TAPE1»TAPE2» FLAC0001 
C FLAC00O2 
C i»»*»»»»*»»»»»»»»»»»*»»»»»»*»*»*»»»»»»»»»»»»»»»*»*»»»*»»»»»»»»*» FLAG 0003 
C FLAC000* 
C ESTE PROGRAMA REFORMATA A BIBLIOTECA PROOUZIOA POR FLANGE HO FLAC0005 
C FORMATO DE ENTRADA DO CÓDIGO COMPAR. FLAC0006 
C FLAC0007 
C AROUIVOS DE ENTRAD* FLAC0008 
C 1 BIBLIOTECA 00 FLANGE. FLAC0009 
C AROUIVOS DE SAIOA FLAC0010 
C Z - BIBLIOTECA NO FORMATO DE ENTRADA DO CÓDIGO COMPAR. FLACOOll 
C 6 IMPRESSAO DE SAIDA -RELACAO DOS MATERIAIS PROCESSADOS. FLAC0012 
C FLAC0013 
C EXECUCAO VIA TERMINAL FLAC001* 
C * PROGRAMA FONTE FLACC015 
C GET FLACOMP OU ATTACH,FLACOMP FLAC0016 
C * PROGRAMA OBJETO FLAC0017 
C FTN5#I-FLÍC0MP,L«0 FLAC0018 
C • BIBLIOTECA PRODUZIDA POR FLANGE FLAC0019 
C GET.TAPE1 OU ATTACH,TAPE1 FLAC0020 
C » EXECUCAO FLAC0021 
C LGO FLAC0022 
C * BIBLIOTECA GERADA NO FORMATO DO COMPAR FLAC0023 
C SAVE,TAPE? FLAC002* 
C FLACO025 
C PROGRAMA DESENVOLVIDO POR E.S.CHALHOUB E JAIME ANAF. FLAC0026 
C VERSAO OUT/87. FLAC0027 
C FLAC0028 
C CTA/IEAV/E^U FLAC0029 
C »»•«•»«*•*»»»»•»*»•«#»»»«•»**»*»*»«•«»»*•»••»•••«»»»•••••»•••»»» FLACQ030 
C FLAC0031 

CHARACTER*1 REAC(*),REAC1 FLAC0032 
CHARACTER*8 REACT«3),FID»FID1 FLAC0033 
DIMENSION XS(30»3)»JR(3) FLAC003* 
DATA REAC/*St,TFt,tA*,tKt/ FLAC0035 
DATA REACT/tESP.ELAS*»* .F ISSAO»,tABSORCAO*/ FLAC0036 

1000 FDRMAT(68X,A8»I*1 FLAC0037 
1100 F0RMAT<4X,I3.A1»E12.0»<.8X,A6) FLAC0038 
1200 FORMAT(8X,5E12.0) FLACO0S9 
1300 FORMATf3I5»5K,»MAT - BIBLIOTECA PRODUIIOA POR FLANGEt) FLACOO*0 
1*00 FORMAT(3I5»5X,*MAT - •) FLAC0041 
1500 F0RMAT(I5.1P3E15.*) FLAC00*2 
1600 FORMAT!///, 1OX,tPROCES S ANENTO I NTERROMPIDO.t) FLAC00*3 
1700 FORMATtlOX.tBIBLIOTEC* DO FLANGE, MAT t,l*,t,t,/, FLACOO** 

1 lOX.tNAO POSSUI A REACAO t t,) FLAC00*5 
1800 F0PMAT(32X»A6) FLAC0046 
1900 FORMAT!/,10X,tADVERTENCIA.t) FLAC00*7 
2100 FORHAT(///»3IÎ»5X,»MAT - BIBLIOTECA PROOUZIDA »0R FLANGE*) FLAC004B 

C FLACOO*<> 
IM.O FLAC0050 

C LER A BIBLIOTECA PRODUZIDA POR FLANGE FLAC0051 
10 IM-lM+i FLAC0052 

DO 20 1-1,30 FLAC0053 
20 XS(I,1>«XS(I,2)»)!S(I»3>«0. FIAC005* 

DO 30 IR»1,3 FLAC0055 
SO JR(IR)-0 FLAC0056 
*0 READt l ,1000 ,END-150)F I0 ,HAT FUC0057 

I F d M . G T . l . A N O . F I D . E O . F I O D G O TO *0 FIAC0058 
50 READtl.1100.ERR-70.ENO»70)NGl»REACliT»FI01 FLAC0059 

IF(PEAC1.EO.REAC(*»)GO TO 70 FLAC0060 
DO 60 IR»1,3 FLAC0061 

60 IF«REAC1.EO.REAC(IB»»60 TO BO FLAC0062 
GO TO 50 FIAC0063 

TO IF(JR(1).E0.0.0B.JR(3).EQ.0)C0 TO 1*0 FLAC006* 
WRITE(6,1900) FLAC0065 
WRITE(6»1700»MAT FLAC0066 
WRITE(6,1800)REACTÍ2) FLAC0067 
WRITE(6,1500) FLAC006B 
BACKSPACE 1 FLA 



GQ TO 90 
80 J» Í IS 1-1 

NG-NG1 
READI1.1200)IXS<I»IR).I-1»NG) 
IP(JR(l>.EO.O.0R.JS(2).EO.O.0R.JR(3).EO.0JGO TO 

90 DO 100 I'l.NG 
.100 «S f I» 3 J-XS( I.31-XSII.2» 

GERAR A BIBLIOTECA PARA COHPAR 
I F I I H . G T . D G O TO 110 
WRITE (2. 1 3 0 0 ) » m » N G » N 6 
WRITE(6»2100)«AT,NG,NG 
GO TO 120 

110 WRITE(2»1*00)MAT,NG.NG 
WRITE(6,1*00)NAT,NG»NG 

120 DO 130 I-l.NG 
130 WRITE(2fl500)I,(XS(I»IR)»IR-1.3> 

GO TO 10 
ERRO ENCONTRADO NA BIBLIOTECA DE ENTRADA 

1*0 WRITE(6il6001 
WRITE(6,1700)XAT 
I F ( J R ( 1 ) . E 0 . 0 ) W R I T E ( 6 F 1 8 0 0 ) R E A C T ( 1 ) 

IF(JR(3).E0.0)WRITE(6»1800)REACT(3) 
GO TO 160 
TE6W1N0 DA GERACAO DA BIBLIOTECA PARA COKPAR 

150 «AT--1 
WRITEJ2.14001HAT 
WRITE(6.14001HAT 

160 STOP 
END 

50 

:LAC0070 
-"LAC0071 
:LAC0072 
:LAC0073 
FLAC007* 
FLAC0075 
FLAC0076 
FLAC0077 
FLAC0076 
FLAC0079 
FLAC0080 
FLAC0081 
:LAC0082 
:LAC0083 
:LAC008* 
=LAC0085 
FLAC0086 
H A C 0 0 8 7 
:LAC0088 
=LAC0089 
:LAC0090 
=LAC0091 
:LAC0092 
:LAC0093 
:LAC0094 
:IAC0095 
:LAC0096 
=IAC0097 
=LAC0098 

25 



APPENDIX F 

Listing of the ETOCOMP interface module. 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
1000 
1100 
1200 
1300 
1*00 
1500 

c 

c 
10 

20 

30 

*0 

50 

C 
60 

70 

PROGRAM ET0C0MP(0UTPUT,TAPË6-OUTPUT,TAPE1»TAPE2) 

••*•«»**»**»**»«****•»••**»**»«**»*«»»•*•»••***»***•»•**»•»•*•«• 

ESTE PROGRAM* REFORMATA A BIBLIOTECA PRODUZIDA POR ETOG NO 
FORMATO DE ENTRADA DO CÓDIGO COMPAR. 

AROUIVOS DE ENTRADA 
1 - 8IBL inTECA 00 ETOG. 

AROUIVOS OE SAIDA 
2 - BIBLIOTECA NO FORMATO DE ENTRADA DO COOIGO COHPAR. 
6 - IMPRESSAO DE SAIDA -RELACAO DOS «ATERÍAIS PROCESSADOS. 

EXECUCAO VIA TERMINAL 
* PROGRAMA FONTE 
GET.ETCOMP OU ATTACH,ETCOMP 
» PROGRAMA OBJETO 
FTN5.I-ETC0MP.L-0 
* BIBLIOTECA PRODUZIDA POR ETOG 
GET.TAPE1 OU ATTACH,TAPE1 
» EXECUCAO 
LGO 
* BIBLIOTECA GERADA NO FORMATO DO COHPAR 
SAVE,TAPE2 

PROGRAMA DESENVOLVIDO POR E.S.CHALHOUB E JAIME ANAF. 
VERSAD 0UT/B7. 

CTA/IEAV/ESU 
tt<«*«M)«e«MM><i)MMn»Mt>»«t*«)M»IM»l«,«l««M««»**MM«« 

DIMENSION ZS(124,3)»XS(12*,3> 
FORMAT! *<iX,IO 
F0RMAT(I1,I3,*X,2F8.3,BX,FB.3) 
F0RMAT(3I5,5X,tMAT - BIBLIOTECA PRODUZIDA P0« ETOCt) 
FOPMAT(3I5,5X,*«AT - t) 
F0RMAT(I5,1P3E15.*) 
FORMAT!///,3I5#5X,tMAT - BIBLIOTECA PBODUZIOA PO» ETOC») 

IM.O 
NGT-0 
LER A BIBLIOTECA PRODUZIDA.POR ETOG 
IM-IM+1 
READ(1,1000,END-100)NAT 
READ(l,1100)IFIM,I,E,CiF 
IF í IFIM.GT.1I60 TO 30 
NG-I 
ZS(I.1»«E 
IS(I»2)»F 
?S1I»3)»C 
GO TO 20 
NG1»NG*1 
DO *0 I-1,NG 
J-NG1-I 
XS<J»1)-2S(I»1» 
XS(J,2)>ZStI,2) 
XS(J,3)«7S(I,3) 
CONTINUE 
IF(IFIM.E0.91G0 TO 60 
READ!1,1100)IFIM 
IF(IFIN.NE.9)G0 TO 50 
GERAB A BIBLIOTECA PARA COMPAR 
CONTINUE 
IFIIH.GT.DGO TO 70 
URITE(2,1200)MAT,NG,NGT 
WRITE(6,1500)MAT,N6.NGT 
GO TO 80 
WRITE(2,1300)MAT,NG,HGT 
WRITE(6,1300)MAT,NG,NGT 

ETOC0001 
ETOC0002 
ET0C0003 
ETOCOOO* 
ET0C0005 
ETOC0006 
ET0C0007 
ETOC0008 
ETOC0009 
ETOC0010 
ET0C0011 
ETOC0012 
ETOC0013 
ET0C001* 
ET0C0015 
ETOC0016 
ETOC0017 
ETOC001B 
ET0C0019 
ET0C0020 
ET0C0021 
ETOC0022 
ET0CO023 
ET0C002* 
ETOC0025 
ETOC0026 
E':0027 
ETUC0028 
ET0C0029 
ET0C0030 
ETOC0031 
ET0C0032 
ETOC00S1 
ET0C001*. 
ET0C00Ï5 
ET0C00I6 
ÉT0C0017 
ETOCO0Í8 
ET0C0039 
ET0CO0*O 
ET0C00A1 
ET0C00*2 
ET0C00A3 
ETOCOO** 
ET0C00*5 
ET0C0046 
ETOC0047 
ET0CO0A8 
ET0C004Q 
ETOCOOÍO 
ETOC0031 
ETOC0052 
ET0C0053 
ETOC005* 
ET0C0055 
ET0C0056 
ET0C0057 
ETOC0058 
ETOC0059 
ETOC0060 
ET0C0061 
ET0C0062 
ETOC0063 
ET0C006» 
ET0C0065 
ETOC0066 
ET0C0067 
ET0C0066 
ET0C0069 

26 



8 0 0 0 «JO I - l . M G 
W Í I T E ( 2 » 1 * 0 0 ) I » ( X S ( I » I R ) . I B - 1 » 3 ) 

<50 CONTINUE 
6 0 TO 1 0 
TERMINO DA GERACAO DA BIBLIOTECA PARA CONPAR 

100 MAT--1 
VRITE(2»130O)MAT 
WRITE<6,1300)MAT 
STOP 
END 

ET0C0070 
ET0C0071 
ETOC0072 
ETOC0073 
ET0C007* 
ETOC0075 
ET0C0076 
ET0C0077 
ET0C0O78 
ET0C0079 

27 



APPENDIX G 

Listing of the XLACOMP interface module. 

PROGRAM XLACOMP(OUTPUT,TAPE6«OUTPUT,TAPEl.TAPE2) XLA 0 
C XL* 1 
C •••* t»*««»**»«*»»»«»»•*«•»»*»**»o****o«***»»»*•»«**•»«»»#•»**••» xLA 2 
C XL* 3 
C ESTE PROGRAMA REFORMATA O TAPE 20 PROOUIIOO POR XLACS NO FORMATO XLA * 
C DE ENTRADA DO CÓDIGO COMPAR. XLA 5 
C XLA 6 
C AROUIVOS DE ENTRADA 'XLA 7 
C 1 BIBLIOTECA PRODUZIDA POR XLACS. XLA 6 
C AROUIVOS DE SAIDA XLA 9 
C 2 BIBLIOTECA NO FORMATO DE ENTRADA DO CÓDIGO COMPAR. XLA 10 
C 6 IMPRESSAO DE SAIDA -RELACAO DOS «ATERÍAIS PRDCESSADOS. XLA 11 
C XLA 12 
C EXECUCAO VIA TERMINAL XLA 13 
C * PR06RAMA FONTE XLA 14 
C GET,XLACOMP XLA 15 
C * PROGRAMA OBJETO XLA 16 
C FTN5,I-XLAC0MP»L-0 XLA 17 
C * TAPE 20 PRODUZIDO POR XLACS XLA 18 
C GET.TAPE1 OU ATTACH,TAPE1 XLA 19 
C * EXECUCAO XLA 20 
C LGO XLA 21 
C » BIBLIOTECA GERADA NO FORMATO DO COMPAR XLA 22 
C S AVE,TAPE 2 XLA 23 
C XLA 2* 
C PROGRAMA DESENVOLVIDO PO» JAIME ANAF E E .S. CWALHDUB. XLA 25 
C VERSAO O U T / 8 7 . XLA 26 
C XLA 27 
C CTA/IEAV/ENU XLA 28 
ç *•«»«***•*»*»»*•*******•***«***»*«*•*»***•*•»******•«****•****** u n {g 
C XLA 30 

DIMENSION X1(8<.,14)»X(84,3)»NTIT<14)»NUH(5)>NISM(50)»MATM(50) XLA 31 
READC1»*)I0PT»HNUC»HG»NGT XLA 32 
IF(IOPT.E0.3)GO TO 20 XLA 33 
DO 10 I-l.NNUC XLA 34 

10 R E A D U , * )NISH( I),MATM( I ) XLA 35 
DO 220 L-l.NNUC XLA 36 
NIS-NISM(L) XLA 37 
MAT«MATM(L) XLA 38 
GO TO 30 XLA 39 

20 READ<1»*»END»230> NIS»"AT XLA 40 
30 R E A D U , * ) N R XLA 41 

READ(l,*)(NTIT(I)»I-lfMR) XLA 42 
DO 40 I-l.NG XLA 43 
READ(1,»)IDUM. (Xl( I,J ),J.1,NR) XLA 44 
DO 40 J-1.3 XLA 45 

40 Xtl.J) • 0.0 XLA 46 
NUM(l) . 2 XLA 47 
NUN(2I • O XLA 48 
NUM(3) • O XLA 49 
NUM14) • O XLA 50 
NUMI5) - O XLA 51 
DO 50 II • 3,NR XLA 52 
IFCNTIT(Il).NE.ie) GO TO 50 XLA 53 
NUN(2) - H XLA 54 
Jl • II XLA 55 
GO TO 60 XLA 56 

50 CONTINUE XLA 57 
60 IF(NUM(2).NE.O) THEN XLA 58 

DO 70 I2.J1.HR XLA 59 
IF(NTITt I2J.E0.101) HUM(3) « 12 XLA 60 
IF(NTIT(I2).EQ.1021)HUM(4) - 12 XLA 61 

70 IF(NTIT(I2).E0.1022)NUM(5) • 12 XLA 62 
GO TO 130 XLA 63 
ELSE XLA 64 
DO 80 13-3.NR XLA 65 

80 IF(NTIT(I3).E0.102) NUM(3J-I3 XLA 66 
ENDIF XLA 67 
IF(NUMf3) .NE.O) THEN XLA 68 

28 



90 

100 

110 

1?0 

130 

1*0 

150 

160 

170 

1B0 

190 
200 

210 

220 
230 
2*0 

250 

DO 9 0 1* 
IF(NTIT( 
IPÍNTITI 
GO TO 13 
ELSE 
DO 100 I 
IMNTITI 
ENDIF 
IF(NUH(3 
DO 110 I 
I F ( N T I T < 
I F ( N T I T ( 
GO TO 13 
ELSE 
DO 120 I 
IF(NTIT( 
IFtNTITI 
IF(NTIT( 
ENDIF 
IF(NUMt2 
IF(NU*(* 
00 1*0 I 
t (1,1) • 
X ( 1,3 ) • 
ELSE 
DO 150 I 
K I i l l • 
IFfNIS.E 
X (1,3) -
ENDIF 
ELSE 
I F ( N U M 5 
OD 160 I 
X(I.l) • 
X(I,2) • 
IFINIS.E 
XÍI.3) • 
ELSE 
DO 170 I 
X ( I , 1 )' • 
X (1,2) • 
IFINIS.E 
x(I,3) • 
FNDIF 
FNOIF 
WRITEI2» 
FDR-HATt 3 
DO 1<50 I 
K « NG • 
WRITE(2» 
F O R M A T d 
WRITE(6, 
FORMAT( 
IFÍIOPT. 
CONTINUE 
URITE12, 
F O R N A T Ü 
WPITEÍ6, 
FOBHATt 
STOP 
END 

• N U M 3 l.NR 
1*1.EO. 1021) NUX(*)*I* 
I*).E0.1022) N U M 5 ) " I * 
0 

5-3,NR 
I5).E0.1D1) NUH13J-I5 

).NE.O) THEN 
6-NUHt 3),NR 
16).EO.1021) NUMt*)-
1 6 ) . E C 1 0 2 2 ) NU*<5)' 
0 

16 
16 

7-3 ,NR 
I 7 Í . E Q . 2 7 ) N U 1 ( 3 ) - I 7 
I 7 ) . E Q . 1 0 2 1 ) N U H ( * ) - I 7 
1 7 ) . E 0 . 1 0 2 2 I N U H Í 5 1 - 1 7 

THEN 
THEN 

l . E O . O ) 
) . E 0 . 0 ) 
• 1 , N G 

tillt2) 
« l i l i N U H ( 3 ) ) 

• l . N G 
X 1 ( I , 2 ) 

0 . 1 ) X ( 1 , 3 ) • 
X 1 ( I , N U * ( 3 ) ) 

X l ( I , N U * ( * > > 
* X( 1 , 3 ) 

l . E O . O ) THEN 
• l . N G 

X K I , 2) 
X l ( I , N U M ( 2 > ) 

0 . 1 ) X ( 1 , 3 ) - X l ( I , N U H ( * ) ) 
X I ( I . N U H ( 3 ) ) • X ( 1 , 3 ) 

• l . N G 
X K I , 2 ) 
X 1 U , N U H ( 2 ) ) 

0 . 1 ) X ( 1 . 3 ) • 
X 1 ( I , N U « ( 3 ) ) 

• X I ( I , N U N I 5 J ) 
X l ( I . N U X I * ) ) 
• X( 1 , 3 ) 

1 8 0 ) « 
1 5 , 2 X» 
•1 ,NG 

1 - I 
2 0 0 ) I 
5 . 3 U P 
210)HA 

/# 315 
E 0 . 3 ) 

2*0) 
X,*-lt) 
250) 

AT, NG, NGT 
tXLACS - ESPALHAHENTO, FISSAO E CAPTURA(N.GAHA)t) 

,(X(K,J),J.1,3) 
E15.*)> 
T, NG, NGT 
•5X,t«AT - BIBLIOTECA 
GO TO 20 

PRODUZIDA POR X U C S t ) 

-1+»15X,*KAT - FIH DE PROCESSAHENTO*) 
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APPENDIX H 

This Appendix contains partial listings of sub-routines 

LIST 
RESN 
RESS 
XLACS 

of the XLACS program, modified through the addition of the instructions 
indicated by an asterisk in column 76, which make it possible to generate the 
TAPE'20 file, as required for the XLACOMP interface module. 

The additional instructions in sub-routines LIST, RESN and RESS are 
intended solely for writing in the TAPE20 file. Line XLA 253 was introduced 
into the XLACS sub-routine for writing data. The purpose of lines XLA 116 to 
XLA 118, XLA 331, XLA 361 and XLA 368 is to activate, or not, the alternative 
routing mentioned in Section 3.4. 

SUBROUTINE LlST(AiNlDiMAXGl.IQ(>,IORiI019J 
DIMENSION AfNAXC),l)#HEADÍ3»8),I0R(19),NTIT(14) 

*** LIST ONE DIMENSIONAL ARRAYS 

LIS 0 
LIS 1 
LIS 2 

301 

S02 

303 

402 
30* 

IF(Ll.LE.NAXG) 60 TO * 
Nl-'.¿fl 
: = (N1.LE.N1D1G0 TO 1 
WRITE(20.301)N1D 
F0RMAT(2I4) 
DO 302 I-1.N1D 
NTITCI ) • I PI X <A<1»I)> 
WRITE(20»303)(NTIT(I)tI-l»NlD) 
F0RN»T(9X,9(5X,I4,5X)»/»5X,9(5X»I4,5X)) 
DO 402 J«2»MAXS1 
K. J - 1 
VRITE(20#304)K,(AtJ.I>»I-l»N10> 
F0eMAT<I*»9(lPE14.5>>/,9(E14.5>) 
RETURN 
END 

LIS 37 
LIS 38 
LIS 39 
LIS» 40 
LIS* 41 
LIS* 42 
LIS» 43 
LIS» 44 
LIS* 45 
LIS* 46 
LIS* 47 
LIS* 48 
LIS» 49 
LIS 
LIS 

50 
51 

SUBROUTINE RESN(NNN) 
COMM0N/DATA/D(l)»LAltLA2»LA3>LA4»LA5»LA6»LA7»LA8,LA9 

1 LX,LY»LB»LNBT»LJNT»LJMTiLJAT,LJTT#LJLT»Li#LD«2(10)» 
,LA9,LDM0(10I» 
1 0 ) . 

40 

4 
Z 

I M I E P . G T . 0 1 6 0 TO 4 
I N I S « 1 
I X S R . l 
URITE<20»40>INIS>NATN0 
F0RMAT(2X,I2,2X,I4) 
GO TO 999 
NPAS'O 
NP-101 

RES 0 
RES 1 
RES 2 

RES S3 
RES 34 
RES 35 
RES* 36 
RES* 37 
RES 38 
RES 39 
RES 40 

END RES 178 
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S U B R O U T I N E R E S S ( N R E F , A P » N E R , A B N , S P I R i Z A I » l S U » 1 1 , E l » E H » E 6 D R Y . N I S « , RES O 
1 N B S » I 2 . I < » t D A T A , E » C » C B K G , F B K G » C D I L » F D I l » A l » A 2 » A 3 . N D 0 D » E E » C C » RES 1 
2 U8.DRY,AWRI»NUMRE5 ) RES 2 

DO 30 I.LLfW.LCOO 
LFWX«IFWX*D<I) 
EHIR.0.0 
ELDR«1.0E*50. 
WRITE(20»*0>NIS»AATNO 
FORMAT(2X,I2»2X,;<.) 
DD 340 I-1»NIS 
ILRR-LLRR+LRU11,1) 

RES 77 
RES 78 
RES 7<i 
RES 60 
RES» 61 
RES* 62 
RES 63 
RES 64 

END RES 133 

SUBROUTINE XLACSILLIM) IL* 0 
INTE6ER TIT XL* 1 

C O M M O N / D A T A / D ( l > » L A l < l A 2 » l A 3 » l A 4 » l A 5 í l A 6 í l A 7 . l A 8 # l A 9 » l D M 0 U O > . X L * 2 

• • « • • R E A D DATA SLOCK 1 IS 21 3» 

W R I T E ( I 0 6 » 2 0 0 > 
2 0 0 F 0 R M A T ( 2 0 I M > 

CALL F I D 0 ( 2 » J 3 » I 0 5 » I 0 6 J 
I 0 P T 1 » l O P T ( l ) 
T PPT í 1 ) • X A B S U O P T U ) ) 
I F t l O P T l . L T . O U O P T m • 
I F ( N P E . E Q . O ) N P E - 2 0 
I F < N S > E P . £ 0 . 0 > N P E P - 4 0 
I F ( N 6 M A . E 0 . 0 > N G N A » U 

30 M A T O L D - l l I M 
C A L L O U T l ( D ( L E G R P ) » D ( l U G R P ) » D » l X ) , C ( l Y > i 
W R I T E ( 2 0 » * ) 1 0 P T U ) » N N U C » M A X G » N E G 
I F ( N N U C . G T . 0 ) G D TO 35 
N N N N > 1 

CALL CLOCK(TO) 
I F t I 0 P T l . L T . 0 1 G O TO 9 
NEGS-NEG 
REWIND U P S 
I F ( N E G . E 0 . 1 ) N E C 0 
W R I T E ( I 0 6 , 2 0 5 ) 

205 F O R M A T d H l , / / . t * • • * • ELASTIC HATRICES CALCULATION • • • • » • , 
I F [ A B S ( A W R - 1 . 0 ) . G T . 0 . 1 ) G 0 TO 6 
CALL HYDR 
CALL CLOCK(TO) 
GO TO 7 

6 I F t N E G . n . H A K G l C A L L ELAS 
CALL CLOCK(TO) 

7 LC-LPHX+HAXG»HAXGl /2 
L * A I . I C * N A X G * 1 0 R 1 

••• CHECK D I M E N S I O N S 
CALL D R A G C D I L O M O m J » N N N N » D ( L P K X > » H A X G - N E 6 » L 0 R 1 > D ( I C I » 

* I T P S . K A X G » I O B ) 
N E G - N E G S 

••* I N E L A S T 1 C / N 2 N / F I S 5 I 0 N S P E C T R U M C A L C U L A T I O N S FILE 5 P R O C E S S I N G 
W R I T E ( I 0 6 » 2 0 6 ) 

206 FORMATilHl,/'/#t ••••• INELASTIC» N2N» FISSION SPECTRUM t, 
•tCALCULATIONS •••••t) 
CALL INELAS(A»D(LDM0(l))»NNNN»D(LX)»D(LY)»0tLN6T)*0(LJNT)) 
CALL CLOCK(TO) 
IF(NTEMP»NEG.LE.l) GO TO 9 
VRITEÍI06.207) 

207 F0RNAT11H1,//,t ••*•• THERMAL CALCULATION •••••t) 
CALL FLANGE(D«IT)»0(IDMO<1)>»NNNN, 
CALL CLOCK(TO) 

http://IFtI0PTl.LT.01GO


9 CONTINUE 
IFIIOPTI.LT.OIGO TO 1000 

B I M N D N P . ê T . O I N N U C - N N U O l 
LAST-LZETA-1 
CALL CLEARCLXS.LAST) 
IF(NDNP.GT.O)CAlL D O S E ( D t L ï S ) . 1 0 8 . 0 ( 1 D M O t i n » D ( l X ) » 0 ( L ¥ ) » D ( L N I T ) » 

« 0 ( L J N T 1 , O U E G R P ) , » U X 6 » N N U C > 
CALL XSDRNT 

1000 CONTINUE 
w R I T E U 0 6 , 2 0 8 > 

206 F0RNATflHl,//,lX,e0tlH»),/lX,tYOU HAVE COME TO END OF A M « I L O J S F 
1LIGHT THROUGH THAT MAGNIF I CENTt,/1X»tPRDSRAH..,.X L » C S I TR 
2UST IT HAS BEEN MOVING P E R F O R M A N C E S / l X » t $ E E YOU ON THE NEXT TIME 
3THROUGHt,/lX»B0(lH*)) 
RETURN 
END 
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