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STANDARD INTERFACE FILES AND PROCEDURES FOR 

REACTOR PHYSICS CODES, VERSION I V  

R.  Douglas 0'De:Ll 

ABSTRACT 

S t a n d a r d s ,  p r o c e d u r e s ,  and recommendations of  t h e  Committee 
on  Computer Code Coord ina t ion  f o r  promot ing  t h e  exchange o f  r e a c t o r  
p h y s i c s  codes  are updated  t o  Ver s ion  I V  s t a t u s .  S t a n d a r d s  and 
p rocedures  cove r ing  g e n e r a l  programming, program s t r u c t u r e ,  s t a n d a r d  
i n t e r f a c e  f i l e s ,  and f i l e  management and h a n d l i n g  s u b r o u t i n e s  are 
i n c l u d e d .  

I ,  INTRODUCTION 

A. Background 

A major  problem a s s o c i a t e d  w i t h  t h e  development 

of complex computer codes  i s  t h e i r  e x p o r t a b i l i t y  o r  

e x c h a n g e a b i l i t y .  Due t o  t h e  e x i s t i n g  and ever-chang- 

i n g  v a r i e t y  o f  computers and computing s y s t e m s ,  

codes  deve loped  a t  one  f a c i l i t y  are o f t e n  incompat- 

i b l e  w i t h  computers  a t  o t h e r  f a c i l i t i e s .  A s  a re- 

s u l t ,  e i t h e r  major  r e w r i t e s  o f  a code at  a r e c e i v i n g  

f a c i l i t y  are n e c e s s a r y  o r  t h e r e  i s  a d u p l i c a t e  e f -  

f o r t  w i t h  two o r  more f a c i l i t i e s  deve lop ing  s i m i l a r  

codes .  Both occurences  are expens ive  and w a s t e f u l  

i n  manpower and money. 

One way t o  minimize t h e  problem of code  ex- 

change is  t o  deve lop  codes  a t  d e s i g n a t e d  f a c i l i t i e s  

u s i n g  s t a n d a r d i z e d  t e c h n i q u e s  and p rocedures  t h a t  

are g e n e r a l l y  compa t ib l e  w i t h  l a r g e - s c a l e  computing 

envi ronments .  Such a s t a n d a r d i z a t i o n  e f f o r t  h a s  

been  under  way f o r  t h e  p a s t  several y e a r s  f o r  f a s t  

r e a c t o r  p h y s i c s  codes  b e i n g  developed  under  t h e  

P h y s i c s  Branch o f  ERDA's D i v i s i o n  o f  Reac to r  Devel- 

opment and Demonst ra t ion  (RDD). Work i n  t h i s  e f f o r t  

i s  be ing  performed under  p rocedures  and g u i d e l i n e s  

e s t a b l i s h e d  by t h e  Committee on Computer Code Coor- 

d i n a t i o n  (CCCC). T h i s  committee c o n s i s t e d  o f  rep- 

r e s e n t a t i v e s  o f  RDD-funded c o n t r a c t o r s  assembled  at  

t h e  r e q u e s t  o f  t h e  Advisory  Committee on  Reac to r  
/ \  
wsics. The e a r l y  e f f o r t s  o f  t h e  CCCC have  been  

summarized by Hannum and Lewellen'  and t h e  o r i g i n a l  

s t a n d a r d s  and p rocedures  deve loped  by t h e  CCCC a r e  

d e s c r i b e d  i n  t h r e e  i n f o r m a l  r e p o r t s .  "" In J u l y  

1 9 7 3 ,  t h e  s t a n d a r d s  and p rocedures  ( h e r e a f t e r  s imply  

c a l l e d  s t a n d a r d s )  w e r e  f r o z e n  f o r  e x t e n s i v e  t r i a l -  

u s e  and a p p l i c a t i o n s - t e s t i n g  by RDD c o n t r a c t o r s .  

These s t a n d a r d s  were d e s i g n a t e d  Vers ion  I11 and a 

comple te ,  updated  fo rma l  r e p o r t 5  i s s u e d .  

t h ree -yea r  p e r i o d  o f  t r i a l - u s e  and t e s t i n g  o f  t h e  

Ver s ion  I11 s t a n d a r d s  s e v e r a l  o m i s s i o n s ,  d e f i c i e n c i e s ,  

and a m b i g u i t i e s  i n  t h e  s t a n d a r d s  were r e v e a l e d .  

Through t h e  CCCC t h e  s t a n d a r d s  were r s v i s e d  t o  

c o r r e c t  t h e  m a j o r i t y  o f  t h e s e  weaknesses .  

During a 

'This r e p o r t  c o n t a i n s  a d e s c r i p t i o n  o f  the s t a n d -  

a r d s  and p rocedures  ( d e s i g n a t e d  Vers ion  IV) as evo lved  

and  r e v i s e d  under  t h e  CCCC t o  November 30, 1 9 7 6 .  I n  

a n  a t t e m p t  t o  make t h i s  r e p o r t  comple t e  and se l f - con-  

t a i n e d  much o f  t h e  mater ia l  c o n t a i n e d  i n  t h e  p r e v i o u s l y  

c i t e d  r e f e r e n c e s  i s  r e s t a t e d .  Indeed ,  t h e  m a j o r i t y  

of t h e  s t a n d a r d s  and p rocedures  c o n t a i n e d  i n  Ver s ion  

I V  are u n a l t e r e d  from t h e i r  Ver s ion  111 s t a t u s .  Those 

p o r t i o n s  o f  t h e  Ver s ion  I V  s t a n d a r d s  which d i f f e r  

s i g n i f i c a n t l y  o r  s u b s t a n t i v e l y  f rom Vers ion  111 are 

g e n e r a l l y  no ted .  

B. O b j e c t i v e  

The o b j e c t i v e  o f  t h e  s t a n d a r d s  and p rocedures  

e s t a b l i s h e d  by  t h e  CCCC i s  t o  f a c i l i t a t e  t h e  deve lop-  

merit of r e a d i l y  exchangeab le  r e a c t o r  p h y s i c s  codes  

f o r  mee t ing  RDD r e a c t o r  d e s i g n  g o a l s .  

t h i s  o b j e c t i v e ,  the  s t a n d a r d s  and p rocedures  

To a c h i e v e  

1 



d e f i n e  computer programming p rocedures  
which a r e  g e n e r a l l y  compa t ib l e  w i t h  
l a r g e  computer env i ronmen t s ,  

e s t a b l i s h  a program s t r u c t u r e  f o r  t h e  
p h y s i c a l  o r g a n i z a t i o n  of a code t o  
pe rmi t  t h e  code  t o  b e  exchanged as a 
f r e e - s t a n d i n g  e n t i t y  which i s  r e a d i l y  
a s s i m i l a b l e  i n t o  a l o c a l l y  c o n s t r u c t e d  
l i n k e d  code  sys t em where such  a sys tem 
i s  a v a i l a b l e ,  

d e f i n e  s t a n d a r d  d a t a  i n t e r f a c e s  between 
codes  t o  f a c i l i t a t e  l i n k i n g  t h e  o u t p u t  
of one  code t o  t h e  i n p u t  o f  a n o t h e r  
code ,  and 

d e f i n e  s e v e r a l  s t a n d a r d i z e d  s u b r o u t i n e s  
and s p e c i f y  t h e i r  f u n c t i o n s  i n  o r d e r  t o  
e l i m i n a t e  t h e  need f o r  c a l l i n g  program 
modi - f i ca t ions  when a d a p t i n g  impor ted  
codes  t o  l o c a l  computing sys t ems .  

T h i s  r e p o r t  i s  s e c t i o n e d  a c c o r d i n g  t o  t h e  above 

f o u r  a r e a s .  

It i s  impor t an t  t o  r e c o g n i z e  t h a t  computer 

programs, by t h e i r  n a t u r e ,  res is t  b e i n g  measured 

by a common s t a n d a r d .  T h e r e f o r e ,  t h e  p r o c e d u r e s ,  

g u i d e l i n e s ,  and recommendations g i v e n  i n  t h i s  r e p o r t  

cannot  cove r  e v e r y  c a s e ,  b u t  m e r e l y  p o i n t  t h e  way to  

what i s  d e s i r e d .  

11. GENERAL PROGRAMMING STANDARDS 

The s t a n d a r d s  f o r  r e a c t o r  codes  s p e c i f i e d  he re -  

i n  are des igned  t o  maximize t h e  e x c h a n g e a b i l i t y  o f  

such  codes .  The common e x i s t i n g  l anguage  c a l l e d  

s t a n d a r d  FORTRAN ( s e e  below) i s  adopted  as t h e  f i r s t  

s t a n d a r d .  

h e r e i n  i n v o l v e  s p e c i a l  p rocedures  f o r  cop ing  w i t h  

problems a s s o c i a t e d  w i t h  l i n k i n g  of codes ,  pe r iph -  

e r a l  s t o r a g e  o f  d a t a ,  d a t a  management, and d i f f e r -  

e n c e s  i n  memory t y p e s  and c a p a c i t i e s .  

maries w i t h  r e f e r e n c e s  t o  more d e t a i l e d  d i s c u s s i o n s  

on t h e s e  p rocedures  are g iven  below. 

A.  Language 

However, most o f  t h e  s t a n d a r d s  d e s c r i b e d  

Brief sum- 

With c e r t a i n  e x c e p t i o n s  and a d d i t i o n s  as no ted  

below, ANS Standa rd  3-1971, "Recommended P r o g r a m i n g  

P r a c t i c e s  t o  F a c i l i t a t e  t h e  I n t e r c h a n g e  of D i g i t a l  

Computer Programs," w i l l  b e  fo l lowed .  Th i s  s t a n d a r d  

r e c o g n i z e s  FORTRAN as t h e  d e  f a c t o  s t a n d a r d  program- 

ming l anguage .  

by the o l d  ANSI s t a n d a r d ,  X3.9.6 

i c a n t l y  r e v i s e d  FORTRAN s t a n d a r d  i s  under  development 

b u t  h a s  n o t  y e t  been  adop ted . )  

B.  S t r u c t u r e  

S tanda rd  FORTRAN i s  c u r r e n t l y  d e f i n e d  

(A  new and s i g n i f -  

A s t a n d a r d  s t r u c t u r e  f o r  computer codes  i s  

adop ted  which s e p a r a t e s ,  i n s o f a r  as is  p r a c t i c a l ,  

i n p u t  and o u t p u t  f u n c t i o n s  from t h e  main c a l c u l a -  

t i o n a l  s e c t i o n  o f  t h e  code. A d e t a i l e d  d i s c u s s i o n  

o f  code s t r u c t u r e  i s  g iven  i n  Sec .  111. 

C. S t anda rd  I n t e r f a c e  F i l e s  

Computer codes  are  t o  b e  w r i t t e n  t o  a c c e p t  as 

i n p u t  and t o  produce  a s  o u t p u t  c e r t a i n  d a t a  i n  s t and-  

a r d i z e d  form as b i n a r y  s e q u e n t i a l  f i l e s .  S t anda rd  

i n t e r f a c e  f i l e s  des igned  f o r  t h i s  pu rpose  are d e f i n e d  

i n  Sec .  I V .  ( S e q u e n t i a l  i n t e r f a c e  f i l e s  c o n t a i n i n g  

d a t a  whose form h a s  n o t  been  s t a n d a r d i z e d  s h a l l  b e  

c a l l e d  code-dependent i n t e r f a c e  f i l e s  i n  t h i s  r e p o r t ) .  

D. Data T r a n s f e r s  

The management and t r a n s f e r  of d a t a  i s  t o  b e  per- 

formed i n  a s t a n d a r d i z e d  manner w i t h  imp lemen ta t ion  

made th rough  t h e  u s e  o f  s t a n d a r d i z e d  s u b r o u t i n e s .  

The s t a n d a r d i z e d  s u b r o u t i n e s  SEEK, REED, and 

RITE a r e  used f o r  d a t a  t r a n s f e r s  i n v o l v i n g  s e q u e n t i a l  

d a t a  f i l e s .  These s u b r o u t i n e s  and t h e i r  u s e s  are un- 

changed from t h e  Ver s ion  I11 r e p o r t  and are p r e s e n t e d  

i n  Sec .  V. 

I n  r e c o g n i t i o n  of a need f o r  s t a n d a r d i z i n g  mul t i -  

l e v e l  d a t a  t r a n s f e r  t echn iques  i n c l u d i n g  t h e  a b i l i t y  

t o  t r a n s f e r  d a t a  u s i n g  random ( d i r e c t )  a c c e s s  f i l e s ,  

a new s e r i e s  o f  s u b r o u t i n e s  and t h e i r  u sage  i s  p re -  

s e n t e d  f o r  t h e  f i r s t  t i m e  i n  Sec.  V .  The m u l t i l e v e l  

d a t a  management s t r a t e g y  and t h e  series of  r o u t i n e s  

were j o i n t l y  fo rmula t ed  by Ferguson (ANL), B o s l e r  

(LASL) , B r i n k l e y  (LASL) , and Rhoades (OWL),  were 

proposed  t o  RDD by B o ~ l e r , ~  and approved by RDD a s  

t e n t a t i v e  s t a n d a r d s  f o r  t r i a l  use .  

E .  C e n t r a l  Memory R e s t r i c t i o n s  
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Computer codes  are t o  b e  des igned  t o  b e  o p e r a b l e  

w i t h i n  a -50  000 word c e n t r a l  memory l i m i t a t i o n .  A t  

t h e  same t i m e ,  however,  codes  are t o  be  made adap t -  

a b l e  t o  e f f i c i e n t  o p e r a t i o n  w i t h  l a r g e r  memories. 

T h i s  means t h e  number and t y p e  o f  d a t a  a r r a y s  s t o r e d  

i n  c o r e  are v a r i e d  t o  maximize in -co re  s t o r a g e  f o r  

d i f f e r e n t  memory and a r r a y  s i z e s .  I n  a n  u l t i m a t e l y  

op t imized  code ,  t h e  in -co re  s t o r a g e  of o v e r l a y s  would 

a l s o  b e  v a r i e d .  Such t e c h n i q u e s  are r e q u i r e d  i n  any 

c a s e  f o r  e f f i c i e n t  o p e r a t i o n  o f  codes  o v e r  a wide 

r ange  o f  problem s i z e s .  The r e s t r i c t i o n  and t ech -  

n i q u e s  p r e s e n t e d  above are unchanged from t h e  Vers ion  

111 r e p o r t .  

F. Word S i z e  

Codes are t o  be  des igned  t o  minimize t h e  wo 

s i z e  problems a r i s i n g  i n  exchanges  between s h o r t  

and long-word computers .  S i x - c h a r a c t e r  H o l l e r i t h  

2 



words are adopted  as t h e  s t a n d a r d  i d e n t i f i e r  word 

i z e  used  f o r  f i l e  names, i s o t o p e  names, e t c .  The 

i x - c h a r a c t e r  word i s  a s i n g l e - p r e c i s i o n  word on long-  

word machines and a d o u b l e - p r e c i s i o n  word on s h o r t -  

word machines.  T h i s  e f f e c t s  t h e  l e n g t h  o f  mixed 

a r r a y s ,  f o r  example.  

A pa rame te r  c a l l e d  MULT h a s  been i n t r o d u c e d  and 

t e s t e d  which ,  w i t h  p r o p e r  u s e ,  p e r m i t s  code exchanges  

between long-and shor t -word  machines t o  b e  accom- 

p l i s h e d  by  changing  o n l y  t h e  v a l u e  a s s i g n e d  t o  MULT. 

MULT = 1 on l o n g  word-machines, and MULT = 2 on s h o r t  

word machines .  MULT i s  invoked i n  e x p r e s s i o n s  f o r  

e v a l u a t i n g  l e n g t h s  of mixed a r r a y s  and i s  a l s o  i n -  

vo lved  i n  e v a l u a t i n g  p o i n t e r s .  Branches on MULT 

s i m i l a r l y  are used t o  s e l e c t  s i n g l e -  o r  double-  

p r e c i s i o n  f u n c t i o n s .  

S p e c i f i c a t i o n  s t a t e m e n t s  o f  t h e  t y p e  

REAL*8 L i s t  

are r e q u i r e d  on shor t -word  machines where double-  

p r e c i s i o n  v a r i a b l e s  are i d e n t i f i e d  i n  L i s t .  Such 

s p e c i a l  s t a t e m e n t s  which may b e  r e q u i r e d  on some 

computers  b u t  which are i n a d m i s s a b l e  on o t h e r s  can  

b e  programmed w i t h  t h e  s t a t e m e n t s  

preceded  and fo l lowed  by u n i q u e l y  

ment c a r d s .  For  example,  

csw 
REAL*8 L i s t  

CSW 

immedia te ly  

i d e n t i f i a b l e  com- 

where t h e  Letter C o f  CSW o c c u r s  i n  column 1, cou ld  

b e  s t a t e m e n t s  i n s e r t e d  i n  a code f o r  shor t -word  com- 

p u t e r s  r e c o g n i z i n g  t h e  REAL*8 s p e c i f i c a t i o n .  The 

p r e f e r r e d  method f o r  d e a c t i v a t i n g  t h e  above s p e c i f i -  

c a t i o n  for u s i n g  t h e  code on computers which do n o t  

r e c o g n i z e  t h e  s ta tement  i s  by i n s e r t i n g  t h e  let ter 

C i n  column 1 of  t h e  REAL*8 s t a t e m e n t .  Al though t h e  

u s e  o f  comment c a r d  i d e n t i f i e r s  CSW and CLW ( f o r  

shor t -word  and long-word computer u sage )  has gener -  

a l l y  been a c c e p t e d ,  t h e y  are n o t  r e q u i r e d .  Code 

programmers are f r e e  t o  u s e  any i d e n t i f i e r s  such  as 

computer b rand  name, i n s t a l l a t i o n  i d e n t i f i c a t i o n ,  

e t c . ,  as t h e y  see f i t .  Documenting t h e  i d e n t i f i e r s ,  

however, i s  essent ia l .  

The t e c h n i q u e  d e s c r i b e d  above can  b e  used  t o  

c i rcumvent  a lmost  any code exchange d i f f i c u l t y .  

p l e  p r e p r o c e s s i n g  r o u t i n e s  can be l o c a l l y  w r i t t e n  t o  

au tomate  t h e  a c t i v a t i o n  o r  d e a c t i v a t i o n  o f  s p e c i a l  

S i m  

.a tements  i n  an  impor ted  code .  

An a d d i t i o n a l  problem i n v o l v i n g  code  exchange 

between shor t -word  and long-word computers  i s  t h a t  

of  word boundary c o m p a t i b i l i t y .  S p e c i a l  a t t e n t i o n  

must b e  g iven  by t h e  code w r i t e r  t o  e n s u r e  word 

boundary c o m p a t i b i l i t y  on p o i n t e r s  f o r  a r r a y s  con- 

t a i n i n g  words which a r e  r e q u i r e d  t o  b e  double  p re -  

c i s : ion  on some computers b u t  o n l y  s i n g l e  p r e c i s i o n  

on o t h e r  computers .  S p e c i f i c a l l y ,  t h e  number o f  

i n t e g e r  v a r i a b l e s  p r e c e d i n g  real  v a r i a b l e s  i n  a 

common b l o c k  must be  even  t o  e n s u r e  a l ignmen t  i f  

doub le  p r e c i s i o n  i s  r e q u i r e d .  

G. Document a t  i o n  

Complete documenta t ion  as set f o r t h  i n  "Guide- 

l i n e s  f o r  t h e  Documentation o f  D i g i t a l  Computer 

Program," ANSI s t a n d a r d  N 4 1 3 ,  i s  r e q u i r e d .  Th i s  

i n c l u d e s  bo th  in t e rna l - to - the -code  documenta t ion ,  

i . e . ,  t h e  l i b e r a l  u s e  o f  comment c a r d s ,  as w e l l  as 

code manual documenta t ion .  Emphasis shou ld  be  

p l aced  on documenting: 

1. The u s e  of t h e  s t a n d a r d  i n t e r f a c e  d a t a  

2 .  The s u b s t r u c t u r e  of programs i n v o l v i n g  

3. 

f i l e s .  

l i n k s ,  c h a i n s ,  o v e r l a y s ,  o r  segments .  

The s t r u c t u r e  and c o n t e n t s  of temporary  
s c r a t c h  d a t a  f i l e s  and code-dependent 
i n t e r f a c e  f i l e s  used by t h e  program. 
T h i s  documenation shou ld  be  o f  t h e  
same form as t h a t  used  f o r  s t a n d a r d  
i n t e r f a c e  f i l e s  i n  Sec. IV. 

I t  i s  a l s o  recommended t h a t  code u s e r s  manuals 

shou ld  contail? a s i n g l e  s e c t i o n  on c o n d i t i o n s / l i m i t a -  

t:ions r e g a r d i n g  t h e  code and t h e  s t a n d a r d  i n t e r f a c e  

f i l e s .  A s i n g l e  p l a c e  w i t h i n  t h e  manual where a 

u s e r  can  l o o k  t o  f i n d  what f i l e s  are r e q u i r e d ,  ac-  

c e p t e d ,  o r  ava i lab le  as o u t p u t ,  which geometry and 

boundary  c o n d i t i o n  o p t i o n s  are a v a i l a b l e ,  e t c . ,  is  

ex t r eme ly  h e l p f u l .  

-I_ H .  Programmjhg Logic  

A s t a n d a r d  o f  good p r a c t i c e  i n  programming 

l o g i c  i s  s t r o n g l y  endorsed .  It is  h i g h l y  d e s i r a b l e  

t h a t  codes  embody good, c l e a n ,  easy- to- fo l low l o g i c  

i n  programming. Although i t  is  d i f f i c u l t  t o  q u a n t i f y  

what i s  meant by t h e  p r e c e d i n g  s t a t e m e n t  t h e  f o l l o w i n g  

examples s h o u l d  be  i n d i c a t i v e  o f  t h e  n a t u r e  o f  good 

programming l o g i c  a p p l i e d  t o  a code. 

( a )  The code shou ld  be  a c a r e f u l l y  s t r u c t u r e d  
c o l l e c t i o n  o f  subprograms,  each  o f  which 
pe r fo rms  a c l e a r l y  d e f i n e d  f u n c t i o n .  

(b )  Dur ing  e x e c u t i o n ,  t h e  f low th rough  t h e  
code should  b e  smooth,  s y s t e m a t i c ,  and 
e a s i l y  i d e n t i f i a b l e .  
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The coding  l o g i c  shou ld  b e  such  t h a t  
e x i s t i n g  a l g o r i t h m s  can b e  e a s i l y  changed 
and new code c a p a b i l i t i e s  and o p t i o n s  
can  b e  r e a d i l y  added w i t h o u t  d i s r u p t i n g  
l a r g e  p o r t i o n s  o f  t h e  code. 

There  shou ld  b e  a h igh  degree  o f  con- 
s i s t e n c y  th roughou t  t h e  code ,  e . g . ,  
t h e  names o f  pr imary  v a r i a b l e s  and 
p r i n c i p a l  c o n t r o l  words and d imens ion  
p o i n t e r s  shou ld  g e n e r a l l y  be  t h e  s a m e  
t h roughou t  t h e  code and t h e r e  shou ld  
b e  c o n s i s t e n c y  i n  t h e  manner i n  which 
c o n t r o l  words and p o i n t e r s  are used .  

I. Othe r  S p e c i a l  S t anda rds  

The f o l l o w i n g  s p e c i f i c a t i o n s  avo id  d i f f i c u l t i e s  

on some 

1. 

2. 

3. 

4 .  

5. 

6. 

7. 

a .  

9. 

computers o r  p r o v i d e  s p e c i a l  advan tages .  

H o l l e r i t h  c o n s t a n t s  must b e  set i n  d a t a  
s t a t e m e n t s .  

P r i n t  l i n e s  a r e  l i m i t e d  t o  132 c h a r a c t e r s .  

Comment s t a t e m e n t s  are l i m i t e d  t o  t h e  f i r s t  
72 columns on c a r d s .  

Octal and hexadec imal  c o n s t a n t s  shou ld  b e  
avo ided .  

Both t h e  u s e  o f  an  a r r a y  name, o r  t h e  u s e  
o f  t h e  i m p l i c i t  DO n o t a t i o n  are p e r m i t t e d  
i n  DATA s t a t e m e n t s .  For example: 

DIMENSION A(6) 
DATA A / 1 . 0 ,  2 . 0 ,  3 .0 ,  4 . 0 ,  5 . 0 ,  6 . 0 / .  

The u s e  o f  t h e  ENTRY s t a t e m e n t  must b e  
t r e a t e d  as a machine-dependent f e a t u r e  
and shou ld  g e n e r a l l y  b e  avo ided .  I f  ENTRY 
i s  u s e d ,  however,  i t  shou ld  b e  c l e a r l y  
i d e n t i f i e d  and documented as d i s c u s s e d  i n  
Sec.  1 I . G .  

END OF FILE checks  are f o r b i d d e n  s i n c e  
t h e y  are n o t  needed when t h e  s t a n d a r d i z e d  
s u b r o u t i n e s  are used .  

Use o f  s t a t e m e n t  numbers on RETURN state-  
ments as i n  

RETURN i 

i s  f o r b i d d e n .  

The number o f  l e v e l s  o f  o v e r l a y  i n  programs 
must b e  5 3. 

J. Recommended P rocedures  

The f o l l o w i n g  p rocedures  are g e n e r a l l y  recom- 

mended by t h e  CCCC. It i s  t h e r e f o r e  sugges t ed  t h a t  

due  c o n s i d e r a t i o n  b e  g iven  t o  t h e  imp lemen ta t ion  o f  

t h e s e  p rocedures .  

1. Dynamic S t o r a g e .  ANL h a s  deve loped  and 
t e s t e d  v e r y  e x t e n s i v e l y  a s t o r a g e  manage- 
ment package POINTR f o r  c o n t r o l  o f  v a r i a b l e  
d imens ioning .  A similar approach  t o  v a r i -  
a b l e  d imens ion ing  has  been used  by E-ARD. 
Automated r e p a c k i n g  o f  t h e  c o n t a i n e r  b l o c k  
when a r r a y s  are purged  i s  one f e a t u r e  of  
t h i s  t echn ique .  ORNL, however,  n o t e s  
t h a t  a r b i t r a r y  and i n d i s c r i m i n a n t  u s e  of  
such  packages  can  l e a d  t o  i n e f f i c i e n t  
d a t a  hand l ing .  

2. Condensed Output .  Codes s h o u l d  p r o v i d e  a 
condensed e d i t - o u t p u t  c a p a b i l i t y  as w e l l  

h 

3. 

4. 

5.  

as a bu lk -ou tpu t  c a p a b i l i t y .  Bulk-outpuE 
on m i c r o f i c h e  shou ld  a l s o  b e  c o n s i d e r e d .  
H i s t o r y - o f - c a l c u l a t i o n  e d i t - o u t p u t  i s  
a l s o  f r e q u e n t l y  u s e f u l ,  e s p e c i a l l y  as 
a debugging a i d .  

E r r o r  P rocedures .  E r r o r  p rocedures  and 
j o b  t e r m i n a t i o n  shou ld  be l o c a l i z e d  i n  
a s i n g l e  s u b r o u t i n e .  F l e x i b i l i t y  i n  t h e  
d e t a i l s  o f  t h i s  r o u t i n e  is  p e r m i t t e d .  

DO Loop Terminat ion .  DO l o o p s  shou ld  
t e r m i n a t e  i n  a numbered CONTINUE s t a t e m e n t .  

Programming I t e m s  t o  b e  Avoided. It i s  
recommended t h a t  t h e  f o l l o w i n g  programming 
i t e m s  not b e  used  i n  codes :  

Items i n  t h e  Appendix o f  ANS S t d .  3-1971 

LEVEL,PARAMETER,and INSERT s t a t e m e n t s  

T r a i l i n g  o r  imbedded comments 

D e l i m i t i n g  q u o t e s  i n  DATA s t a t e m e n t s  

S u b s c r i p t e d  v a r i a b l e s  as s u b s c r i p t s  
of v a r i a b l e s  

S u b s c r i p t e d  v a r i a b l e s  as c o n t r o l  
pa rame te r  of a computed GO TO s ta te-  
men t 

More than  60 arguments i n  a subprogram 
o r  subprogram c a l l .  

N o  m o r e  t han  2 4  of  t h e  maximum o f  60 
arguments i n  a subprogram s t a t e m e n t  may 
b e  i n t e g e r  v a r i a b l e s  which se t  t h e  d i -  
mensions o f  o t h e r  arguments which are 
v a r i a b l y  dimensioned a r r a y s .  

More t h a n  600 t o t a l  a rguments  i n  a l l  
c a l l  s t a t e m e n t s  i n  one  r o u t i n e  

( j )  V a r i a b l e s  i n  COMMON f o r  d imens ions  

(k) D i f f e r e n t  imp l i ed  l e n g t h s  o f  t h e  
same d a t a  b lock  as i n  c a l l  and sub- 
program s t a t e m e n t s  and i n  common 
b l o c k  s p e c i f i c a t i o n  s t a t e m e n t s  

of v a r i a b l e s  

111. PROGRAM STRUCTURE 

A b a s i c  program s t r u c t u r e  h a s  been  endorsed  

by t h e  CCCC and i s  recommended f o r  u se .  T h i s  s t r u c -  

t u r e  w a s  f i r s t  f o r m a l l y  p r e s e n t e d  i n  Ref.  5 and 

b a s i c a l l y  c o n s i s t s  o f  a modular form w i t h  l i n k a g e  

between t h e  modules ,  o r  s e c t i o n s ,  t o  be  ach ieved  

th rough  b i n a r y ,  s e q u e n t i a l  f i l e s ,  c a l l e d  i n t e r f a c e  

f i l e s .  The s e c t i o n s  a r e  d e s c r i b e d  i n  acco rdance  

w i t h  t h e i r  p r imary  f u n c t i o n s  as f o l l o w s :  

( i )  d r i v e r ,  o r  main c o n t r o l ,  

( i i )  i n p u t ,  

( i i i )  c a l c u l a t i o n s ,  

( i v )  o u t p u t ,  and ,  o p t i o n a l l y  

(v )  f i l e  r ecove ry .  

The s t r u c t u r e  above i s  a p p l i c a b l e  b o t h  t o  

code sys t ems  as w e l l  as t o  i n d i v i d u a l ,  f r e e - s t a n d  

codes .  I ts  usage  f a c i l i t a t e s  t h e  exchange o f  



f r e e - s t a n d i n g  codes  and a l s o ,  i f  d e s i r e d ,  t h e  

' n c o r p o r a t i o n  o f  sxch  a code i n t o  a l inked-code  

sys tem.  

Although seemingly  s t r a i g h t f o r w a r d  i n  n a t u r e  

6d 
t h e r e  h a s  been  c o n s i d e r a b l e  d i s c u s s i o n ,  a p p a r e n t  

mi sunde r s t and ing ,  and some confus ion  a s  t o  t h e  spe- 

c i f i c  a p p l i c a t i o n  of t h e  s t r u c t u r e  t o  codes .  One 

r e a s o n  f o r  t h i s  i s  t h a t  i n  implement ing  t h e  s t r u c t u r e  

one  needs  t o  b e  aware o f  t h e  d i s t i n c t i o n  between 

a p p l y i n g  t h e  s t r u c t u r e  t o  a l inked-code  sys t em and 

to a f r e e - s t a n d i n g  code .  For  example,  t h e  s p e c i f i c  

n a t u r e  o f  an i n p u t  p r o c e s s o r  i n  a l i nked- sys t em i s  

c o n s i d e r a b l y  d i f f e r e n t  from t h a t  i n  a f r e e - s t a n d i n g  

code. I n  an  a t t e m p t  t o  c l a r i f y  t h e  d i f f e r e n c e s  and 

t o  p r o v i d e  a b e t t e r  f e e l  f o r  t h e  s t r u c t u r i n g  r a t i o n -  

a l e ,  t h e  program s t r u c t u r e  w i l l  b e  d i s c u s s e d  i n  two 

p a r t s ,  f i r s t  as i t  might  be  a p p l i e d  t o  a l i n k e d -  

code  sys t em,  and second ,  as i t  can b e  a p p l i e d  t o  a 

f r e e - s t a n d i n g  code. It i s  a l s o  t o  be  unde r s tood  

t h a t  t h e  s t r u c t u r e  is  much more o f  a g e n e r a l ,  s t r u c -  

t u r i n g  ph i losophy  t h a n  i t  i s  a set o f  h a r d  and f a s t  

r u l e s .  

-tructure 

I n  a t y p i c a l  l i nked-code  sys t em t h e  s t r u c t u r e  

recommended by t h e  CCCC might  b e  r e p r e s e n t e d  ~n t h e  

form shown i n  F ig .  1 where each  module is  c h a r a c t e r -  

i z e d  by i t s  f u n c t i o n .  The f u n c t i o n  of each  o f  t h e s e  

modules i s  d e s c r i b e d  below. 

1. D r i v e r  

The f u n c t i o n  o f  t h e  D r i v e r  i s  t y p i c a l l y  l i m i t e d  

t o  t h a t  o f  c a l l i n g  t h e  o t h e r  modules i n  t h e  appro- 

p r i a t e  sequence .  The form o f  the D r i v e r  w i l l  depend 

a lmos t  e n t i r e l y  on t h e  l o c a l  envi ronment  and ,  as a 

r e s u l t ,  i s  e n t i r e l y  exempt from t h e  s t a n d a r d s  and 

p rocedures  recommended by t h e  CCCC w i t h  t h e  excep- 

t i o n  t h a t  d a t a  l i n k a g e s  between t h e  v a r i o u s  modules 

Of  t h e  l i n k e d  sys t em are  t o  be s o l e l y  by means o f  

s e q u e n t i a l  d a t a  f i l e s ,  namely s t a n d a r d  or code- 

dependent  i n t e r f a c e  f i l e s .  

2 .  F i l e  Recovery 

The F i l e  Recovery module per forms any a c t i v i -  

t i e s  r e q u i r e d  t o  r e t r i e v e  and /o r  s t o r e  s e q u e n t i a l  

i n t e r f a c e  f i l e s  between r u n s .  S i n c e  t h e s e  a c t i v i -  

t ies  are l o c a l - i n s t a l l a t i o n - d e p e n d e n t ,  t h i s  module 

i s  exempt from any s t a n d a r d s  e x c e p t  f o r  t h e  l i m i t s  

t h e  d a t a  l i n k a g e s  t o  o t h e r  s e c t i o n s  o r  modules 

t h e  l i n k e d  sys tem.  

- 
F I L E  RECOVERY 

MO DUL E 

~~ 

F I L E  P R I N T  PROCESSOR 
MODULE 

I N P U T  PROCESSOR I C  MODULE 
I I I 

I I 

I I 1 M A I N  CODE 1 
MODULE 

M A I N  CODE 2 
MODULE 

I 
M A I N  CODE N 

MODULE 

Fig .  1. Typ ica l  l i nked-code  sys t em s t r u c t u r e .  

The F i l e  Recovery module would,  i n  t h e  normal 

sequence ,  b e  c a l l e d  f i r s t  t o  r e t r i e v e  p e r t i n e n t  

i n t e r f a c e  f i l e s  from p r e v i o u s  r u n s ,  i f  t h e s e  are 

avai1abl.e.  Th i s  r e t r i e v a l  t a s k ,  f o r  example,  might  

i n v o l v e  t h e  s e a r c h i n g  o f  a magne t i c  t a p e  on which 

were p r e v i o u s l y  w r i t t e n  s e v e r a l  i n t e r f a c e  f i l e s ,  

e x t r a c t i n g  those i n t e r f a c e  f i l e s  d e s i r e d ,  and  

a s s i g n i n g  them t o  i n d i v i d u a l  l o g i c a l  u n i t s .  

The F i l e  Recovery module might  a g a i n  b e  c a l l e d  

a t  t h e  end o f  t h e  r u n  t o  s t o r e  p e r t i n e n t  i n t e r f a c e  

f i l e s  c r e a t e d  d u r i n g  t h e  run .  

f o r  example,  might  i n v o l v e  t h e  w r i t i n g  o f  t h e  d e s i r e d  

i n t e r f a c e  f i l e s  t o  a s i n g l e  magne t i c  t a p e .  

T h i s  s t o r a g e  t a s k ,  

3. I n p u t  P r o c e s s o r  

The I n p u t  P r o c e s s o r  t y p i c a l l y  uses  c a r d  i n p u t ,  

as s u p p l i e d  by  t h e  u s e r ,  t o  c o n s t r u c t  t h e  s e q u e n t i a l  

i n t e r f a c e  f i l e s  t o  b e  used  as i n p u t  t o  t h e  d e s i r e d  

main code ( o r  codes)  t o  b e  execu ted .  New f i l e s  may 

be  c r e a t e d  e n t i r e l y  f rom c a r d  i n p u t  o r  e x i s t i n g  

f i l e s  may b e  o v e r l a i d  w i t h  c a r d  i n p u t  d a t a .  

r e f e r e n c e  f i l e s  f o r  o v e r l a y i n g  may b e  d e r i v e d  f rom 

p r e v i o u s  runs  o r  from t h e  same r u n .  I n  such  a 

The 
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manner,  sets of i n t e r f a c e  f i l e s  can  be c r e a t e d  which 

d e f i n e  any number of e x e c u t a b l e  problem i n p u t  c a s e s .  

The i n t e r f a c e  f i l e s  t o  b e  c r e a t e d  may e i t h e r  be  

s t a n d a r d  i n t e r f a c e  f i l e s  a s  d e s c r i b e d  i n  Sec.  I V  o f  

t h i s  r e p o r t  o r  t hey  may be  code-dependent i n t e r f a c e  

f i l e s .  

Fo r  t h e  c r e a t i o n  o f  s t a n d a r d  i n t e r f a c e  f i l e s ,  

a c c o r d i n g  t o  t h e  Ver s ion  I11 s p e c i f i c a t i o n s  o f  Ref. 

5 ,  Los Alamos S c i e n t i f i c  Labora to ry  h a s  deve loped  

an  e x p o r t a b l e  code c a l l e d  LASIP-I11 ,’ a v a i l a b l e  

th rough  t h e  Argonne Code Cen te r .  Th i s  code  a c t u a l l y  

c o n s i s t s  o f  two s e p a r a b l e  p a r t s  -- an i n p u t  p r o c e s s i n g  

p a r t  and a f i l e  p r i n t  p r o c e s s i n g  p a r t .  The i n p u t  

p r o c e s s i n g  p a r t  can  be  used  as a l i nked- sys t em 

I n p u t  P r o c e s s o r ,  i f  d e s i r e d .  It i s  o r g a n i z e d  i n  a 

modular form w i t h  r e s p e c t  t o  t h e  s t a n d a r d  i n t e r f a c e  

f i l e s  i n  t h a t  each  f i l e  i s  hand led  by a s e p a r a t e  

s u b r o u t i n e .  T h i s  i s  done so t h a t  p r o c e s s i n g  capa- 

b i l i t i e s  f o r  new f i l e s  can  r e a d i l y  be  added. Ad- 

d i t i o n a l l y ,  s i n c e  LASIP-I11 w a s  deve loped  f o r  e x p o r t ,  

t h e  code f o l l o w s  cod ing  s t a n d a r d s  and p rocedures  

recommended by t h e  C C C C .  The fo rma t  of t h e  c a r d  

i n p u t  f o r  c r e a t i n g  t h e  s t a n d a r d  f i l e s  i n  LASIP-I11 

is  f r e e - f i e l d  format  a c c o r d i n g  t o  t h e  s p e c i f i c a t i o n s  

and conven t ions  e s t a b l i s h e d  by  t h e  CCCC f o r  such  an  

i n p u t  p r o c e s s o r .  These  s p e c i f i c a t i o n s  and conven- 

t i o n s  are f u l l y  d e s c r i b e d  i n  b o t h  Refs .  5 and 9 and 

w i l l  n o t  b e  reproduced  i n  t h i s  r e p o r t .  

A g e n e r a l i z e d  i n p u t  p r o c e s s o r  such  as found i n  

LASIP-I11 f o r  c r e a t i n g  s t a n d a r d  i n t e r f a c e  f i l e s  from 

c a r d  i n p u t  need  n o t  b e  t h e  o n l y  form o f  a l i n k e d -  

sys t em I n p u t  P rocesso r .  I n  a d d i t i o n  t o ,  o r  i n  l i e u  

o f ,  s u c h  a g e n e r a l i z e d  p r o c e s s o r ,  a l o c a l  i n s t a l l a -  

t i o n  may e l e c t  t o  deve lop  an I n p u t  P r o c e s s o r  t h a t  

creates s t a n d a r d  i n t e r f a c e  f i l e s  from c a r d  i n p u t  

which is  more l o c a l l y  f a m i l i a r  t o  u s e r s  due t o  

t r a d i t i o n a l  o r  h i s t o r i c a l  custom. For  example,  a t  

L o s  Alamos t h e  l i nked- sys t em i n p u t  p r o c e s s o r  pro-  

v i d e s  t h e  c a p a b i l i t y  o f  c r e a t i n g  t h e  r e a c t o r  mixing  

d a t a  s t a n d a r d  f i l e s  NDXSRF and ZNATDN from c a r d s  

i n p u t  i n  t h e  l o c a l l y  f a m i l i a r  LASL mixing  s p e c i f i -  

c a t i o n  format .  Such i n p u t  p r o c e s s i n g  c a p a b i l i t i e s ,  

i f  i n t e n d e d  f o r  l o c a l  usage  and n o t  t o  b e  e x p o r t e d ,  

are exempted from cod ing  s t a n d a r d s  and p rocedures .  

I n  a d d i t i o n  t o  t h e  p e r t i n e n t  s t a n d a r d  i n t e r -  

f a c e  f i l e s ,  one  o r  more code-dependent i n t e r f a c e  

n f i l e s  w i l l  g e n e r a l l y  b e  r e q u i r e d  t o  comple t e ly  de- 

w f i n e  t h e  i n p u t  f o r  s p e c i f i c  codes .  These code- 

dependent  f i l e s  c o n t a i n  d a t a  r e q u i r e d  by a g i v e n  

code t h a t  i s  n o t  provided  i n  t h e  s t a n d a r d  f i l e s .  

Such f i l e s  w i l l  c o n t a i n  c o n t r o l  i n f o r m a t i o n  o f  t h e  

type  t h a t  is  g e n e r a l l y  d i f f i c u l t  t o  s t a n d a r d i z e .  

C o n t r o l  o p t i o n s  on t h e  o u t p u t t i n g  o f  f i l e s  are 

examples o f  such  c o n t r o l  d a t a .  S p e c i a l  o p t i o n s  

f o r  f o r m u l a t i n g  i n p u t  s t a r t i n g  g u e s s e s  on f l u x  ar- 

r a y s ,  f o r  example,  would a l s o  b e  t r e a t e d  as code- 

dependent  d a t a .  Unique i n p u t  r e q u i r e d  f o r  newly 

developed  numer i ca l  t echn iques  also must o f  n e c e s s i t y  

b e  t r e a t e d  as  code-dependent d a t a .  

4 .  F i l e  P r i n t  P r o c e s s o r  

The F i l e  P r i n t  P r o c e s s o r  i s  used  t o  e d i t  and 

p r i n t  d a t a  from any o f  t h e  e x i s t i n g  s e q u e n t i a l  i n -  

t e r f a c e  f i l e s .  Th i s  p r o c e s s o r  shou ld  p r o v i d e  f l e x i -  

b l e  c o n t r o l  f o r  p r i n t i n g  o f  f i l e s  and r e c o r d s  wi th -  

i n  f i l e s .  Although some p r i n t e d  o u t p u t  may b e  per -  

formed from w i t h i n  a Main Code module,  such  p r i n t e d  

o u t p u t  i s  norma l ly  l i m i t e d  t o  m o n i t o r i n g  t h e  prog- 

ress of  the  c a l c u l a t i o n .  Bulk p r i n t i n g  of d a t a  

from i n t e r f a c e  f i l e s  shou ld  be  per formed by t h e  

F i l e  P r i n t  P rocesso r .  

The LASIP-I11 code  d e s c r i b e d  i n  t h e  p reced ing  

pa rag raphs  c o n t a i n s  a g e n e r a l i z e d  f i l e  p r i n t  p roc-  

e s s o r  f o r  p r i n t i n g  d a t a  from any of t h e  Ver s ion  I11 

s t a n d a r d  i n t e r f a c e  f i l e s .  I t  i s  c o n s t r u c t e d  i n  

such  a manner as t o  pe rmi t  t h e  e a s y  a d d i t i o n  o f  

f i l e - p r i n t  c a p a b i l i t i e s  f o r  code-dependent i n t e r -  

f a c e  f i l e s  un ique  t o  p a r t i c u l a r  main codes  i n  a 

l i n k e d  sys tem.  

I n  a d d i t i o n  t o  p r o v i d i n g  f o r  t h e  b u l k  p r i n t i n g  

o f  s e q u e n t i a l  f i l e  d a t a  as d e s c r i b e d  above , the  f i l e -  

p r i n t  p r o c e s s i n g  s e c t i o n  o f  a l o c a l  l inked-code  sys-  

e m  may be  used  t o  p r o v i d e  e d i t - o u t p u t  p r i n t s .  Such 

e d i t - o u t p u t  may i n c l u d e  d a t a  from s e v e r a l  i n t e r f a c e  

f i l e s ,  e . g . ,  r e a c t i o n  r a t e  d i s t r i b u t i o n ,  04. Whether 

such  an  e d i t - o u t p u t  c a p a b i l i t y  i s  p l a c e d  w i t h i n  t h e  

f i l e - p r i n t  p r o c e s s o r  o r  i s  inc luded  as a s e p a r a t e  

Main Code Module i s  a r b i t r a r y  and is  l e f t  t o  t h e  

l o c a l  i n s t a l l a t i o n .  

I t  i s  a g a i n  no ted  t h a t  i f  a l i nked- sys t em 

F i l e - P r i n t  P r o c e s s o r  i s  developed  f o r  l o c a l - i n s t a l -  

l a t i o n  u s e  o n l y  and i s  n o t  t o  b e  e x p o r t e d ,  t h e  coding  

of t h e  p r o c e s s o r  i s  exempt from CCCC s t a n d a r d s  a 

procedures .  
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5. Main Code Module 

A t y p i c a l  l inked-code  sys tem w i l l  c o n t a i n  numer- 

s Main Code Modules. Each main code module o p e r a t e s  

between two sets of s e q u e n t i a l  i n t e r f a c e  f i l e s :  an  

i n p u t  se t  and an  o u t p u t  s e t .  Communication between 

a main code module and o t h e r  modules o r  s e c t i o n s  i n  

t h e  l inked-code  sys t em i s  norma l ly  r e s t r i c t e d  t o  t h a t  

p rov ided  by s e q u e n t i a l  i n t e r f a c e  f i l e s .  

B. F ree -S tand ing  Code S t r u c t u r e  
I n  a f r e e - s t a n d i n g  code developed  f o r  e x p o r t  t h e  

s t r u c t u r e  recommended by  t h e  CCCC might  b e  r e p r e s e n t e d  

i n  t h e  form shown i n  F i g .  2 .  

o f  t h e  code i s  c h a r a c t e r i z e d  b y  i t s  g e n e r a l  f u n c t i o n .  

I n  i n c o r p o r a t i n g  t h i s  s t r u c t u r e  i n t o  a code each  b l o c k  

i s  t y p i c a l l y  compr ised  o f  a group of d i s t i n c t ,  w e l l -  

d e f i n e d  s u b r o u t i n e s .  I f  a n  o v e r l a y  s t r u c t u r e  i s  t o  

b e  used  i n  t h e  code ,  each  b l o c k  w i l l  no rma l ly  be  con- 

t a i n e d  i n  one  o r  more s e p a r a t e  o v e r l a y s .  

i s  p o s s i b l e ,  t h e  b l o c k s  o f  cod ing  shou ld  b e  coupled  

through t h e  u s e  of s e q u e n t i a l ,  b i n a r y ,  i n t e r f a c e  

f i l e s  r a t h e r  t h a n  th rough  COMMON b locks  o r  t h rough  

s u b r o u t i n e  argument l i s ts .  

Each b l o c k  o r  s e c t i o n  

I n s o f a r  as 

1. D r i v e r  

The f u n c t i o n  o f  t h e  D r i v e r  s h o u l d  b e  l i m i t e d  

t o  t h a t  of c a l l i n g  t h e  o t h e r  code b locks  i n  t h e  ap- 

p r o p r i a t e  sequence .  The d r i v e r  r o u t i n e  i s  t y p i c a l l y  

t h e  main program r o u t i n e .  

2. I n p u t  Block 

The I n p u t  Block i n  a f r e e - s t a n d i n g  code 

per forms t h e  n e c e s s a r y  ac t iv i t i e s  f o r  p r o c e s s i n g  

a l l  i n p u t  d a t a  n e c e s s a r y  f o r  t h e  e x e c u t i o n  o f  t h e  

S o l v e r  ( c a l c u l a t i o n a l )  Block  a n d / o r  t h e  Output  

Block. These a c t i v i t i e s  i n c l u d e  the r e a d i n g  of 

i n p u t  d a t a  and t h e  c r e a t i o n  o f  b i n a r y  i n t e r f a c e  

> I N P U T  BLOCK 

DRIVER SOLVER BLOCK 
BLOCK 

OUTPUT BLOCK 1 
U i g -  . 2. F ree - s t and ing  code  s t r u c t u r e .  

f i l e s .  T h i s  l a t te r  a c t i v i t y  may r e q u i r e  a c e r t a i n  

deg ree  o f  d a t a  p r o c e s s i n g .  Each of t h e s e  a c t i v i t i e s  

i s  d i s c u s s e d  below. 

In pe r fo rming  t h e  r ead ing-o f - inpu t  d a t a  a c t i v -  

i t y ,  t h e  I n p u t  Block must b e  a b l e  t o  a c c e p t  p e r t i -  

n e n t  s t a n d a r d  i n t e r f a c e  f i l e s  i n  b i n a r y  form. Ad- 

d i t i o n a L l y ,  t h e  I n p u t  Block should  be  a b l e  t o  a c c e p t  

code-dependent d a t a  as c a r d  i n p u t .  Code-dependent 

d a t a  p r o v i d e  i n f o r m a t i o n  r e q u i r e d  by  t h e  code b u t  

which i s  n o t  a v a i l a b l e  from t h e  s t a n d a r d  i n t e r f a c e  

f i l e s .  The z a p a b i l i t y  o f  r e a d i n g  s t a n d a r d  i n t e r -  

f a c e  f i l e s  and ca rd - inpu t  o f  r e q u i r e d ,  code-depend- 

e n t  d a t a  i s  t h e  minimum i n p u t - r e a d i n g  c a p a b i l i t y  

t h a t  t h e  I n p u t  Block shou ld  p r o v i d e .  It i s  n o t  

i n t ended  tha t  t h e s e  b e  t h e  o n l y  forms o f  i n p u t  

p e r m i t t e d .  Most code d e v e l o p e r s  and u s e r s  p r e f e r  

t o  pe rmi t  a d d i t i o n a l ,  o p t i o n a l  i n p u t  forms and such  

c a p a b i l i t i e s  are p e r f e c t l y  a c c e p t a b l e .  Examples 

o f  a d d i t i o n a l ,  o p t i o n a l  i n p u t  commonly p rov ided  are 

i n p u t  i n  f o n r s  c h a r a c t e r i s t i c  o f  a l o c a l  i n s t a l l a -  

t i o n  and f a m i l i a r  t o  t h e  s t a f f  a t  t h a t  i n s t a l l a t i o n ,  

s t r e a m l i n e d  and s i m p l i f i e d  s t a r t i n g  f l u x  g u e s s e s ,  

and c r o F s - s e c t i o n  i n p u t  i n  f o r m a t s  o t h e r  t h a n  t h a t  

of s t a n d a r d  i n t e r f a c e  f i l e s .  

The second a c t i v i t y  o f  t h e  I n p u t  Block i s  t h e  

c r e a t i o n  o f  b i n a r y ,  s e q u e n t i a l  i n t e r f a c e  f i l e s  con- 

t a i n i n g  t h e  i n p u t  d a t a .  I n s o f a r  as is  p r a c t i c a l  

and r e a s o n a b l e  t h e s e  i n t e r f a c e  f i l e s  are t h e  s o l e  

means of communication between t h e  code b l o c k s .  I n  

pe r fo rming  t h e  f i l e - c r e a t i o n  a c t i v i t y ,  t h e  I n p u t  

Block  w i l l  no rma l ly  b e  r e q u i r e d  t o  per form some 

d a t a  p r o c e s s i n g  t a s k s .  The nature of  t h e s e  t a s k s  

will depend 011 t h e  p a r t i c u l a r  form of t h e  i n p u t  as 

w e l l  as on t h e  d e s i r e d  forms of t h e  i n t e r f a c e  f i l e s .  

Code-dependent i n p u t ,  as one  example,  may r e q u i r e  

r e s t r u c t u r i n g  o r  o t h e r  t y p e  o f  d a t a  m a n i p u l a t i o n  o r  

p r o c e s s i n g  i n  o r d e r  t o  c o n v e r t  i t  from i t s  i n p u t  

form ( t y p i c a l l y  chosen  f o r  u s e r  convenience)  t o  a 

form more r e a d i l y  u s a b l e  by t h e  S o l v e r  o r  Output  

Block. A s  a second example,  i f  a p a r t i c u l a r  s t a n d -  

a r d  i n t e r f a c e  f i l e  i s  t o  b e  used  d i r e c t l y  by t h e  

S o l v e r  o r  Output  Block ,  t h e  p r o c e s s i n g  f u n c t i o n  o f  

t h e  I n p u t  B l o c k  may c o n s i s t  o f  l i t t l e  more t h a n  

p r i n t i n g  a message t o  t h e  e f f e c t  t h a t  t h e  s t a n d a r d  

f i l e  was s u c c e s s f u l l y  r ead .  Another  form of i n p u t  

d a t a  p r o c e s s i n g  t h a t  might be  performed i n  t h e  I n p u t  

Block i s  t h a t  < i s s o c i a t e d  w i t h  a d d i t i o n a l ,  o p t i o n a l  

i n p u t  forms .  I f ,  f o r  example,  a s i m p l i f i e d  s t a r t i n g  
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f l u x  guess  o p t i o n  from c a r d  i n p u t  i s  p r o v i d e d ,  t h e  

I n p u t  Block  cou ld  t r a n s l a t e  t h i s  i n p u t  i n t o  an RTEIUX 

s t a n d a r d  i n t e r f a c e  f i l e  fo rma t .  I n  t h i s  manner,  no 

matter how s t a r t i n g  f l u x  g u e s s e s  a r e  s u p p l i e d  as 

i n p u t  t o  t h e  I n p u t  Block ,  t h e  o u t p u t  from t h e  b lock  

w i l l  always b e  an  RTE'LUX f i l e .  

It i s  h i g h l y  d e s i r a b l e  t h a t  t h e  I n p u t  Block be  

s t r u c t u r e d  i n  a we l l -de f ined  modular form. S e p a r a t e  

s u b r o u t i n e s  shou ld  be  used  f o r  each  i n t e r f a c e  f i l e  

and each  s u b r o u t i n e ~ s h o u l d  no rma l ly  per form on ly  a 

s i n g l e  t a s k .  Such a c o n s t r u c t i o n  f a c i l i t a t e s  t h e  

i n s e r t i o n  o f  a d d i t i o n a l  c a p a b i l i t i e s  o r  t h e  removal 

o f  unneeded c a p a b i l i t i e s .  It a l s o  makes easier t h e  

a s s i m i l a t i o n  o f  t h e  code i n t o  a l i n k e d  code sys tem.  

I n  s u c h  a sys tem t h e  i n p u t  p r o c e s s i n g  a c t i v i t i e s  o f  

t h e  I n p u t  Block cou ld  b e  t r a n s f e r r e d  t o  t h e  I n p u t  

P r o c e s s o r  Module o f  t h e  l i n k e d  sys t em and t h e  I n p u t  

Block e l i m i n a t e d  from t h e  code. Note t h a t  t h e  l i n k e d  

sys tem I n p u t  P r o c e s s o r  Module would presumably a l r e a d y  

have a s t a n d a r d  i n t e r f a c e  f i l e  i n p u t  p r o c e s s i n g  capa- 

b i l i t y .  The t r a n s f e r  o f  t h e  code I n p u t  Block t o  t h e  

I n p u t  P r o c e s s o r  Module would ,  t h e r e f o r e ,  a c t u a l l y  

on ly  r e q u i r e  t h a t  t h e  code-dependent and code -op t iona l  

i n p u t  r e a d i n g ,  p r o c e s s i n g ,  and s e q u e n t i a l  f i l e  c r ea -  

t i o n  s u b r o u t i n e s  b e  l i f t e d  from t h e  I n p u t  Block and 

added t o  t h e  I n p u t  P r o c e s s o r  Module t o  g i v e  i t  t h e  

f u l l  c a p a b i l i t y  of t h e  o r i g i n a l  f r e e - s t a n d i n g  code  

I n p u t  Block. 

3. S o l v e r  Block  

The S o l v e r ,  o r  C a l c u l a t i o n a l ,  Block  of a code 

h a s  t h e  f u n c t i o n  o f  e f f e c t i n g  t h e  s o l u t i o n  t o  t h e  

d e s i r e d  problem by n u m e r i c a l  methods.  The S o l v e r  

Block  o p e r a t e s  between two sets o f  i n t e r f a c e  f i l e s ,  

an  i n p u t  s e t  from t h e  I n p u t  Block and a n  o u t p u t  set 

f o r  u s e  by t h e  Output  Block. I n s o f a r  as i s  p r a c t i -  

c a l ,  t h e s e  sets  o f  i n t e r f a c e  f i l e s  p r o v i d e  t h e  o n l y  

means of communication between t h e  b locks .  A l l  d a t a  

and i n f o r m a t i o n  n e c e s s a r y  f o r  t h e  S o l v e r  Block  t o  

pe r fo rm i t s  t a s k  shou ld  b e  c o n t a i n e d  i n  t h e  se t  o f  

i n t e r f a c e  f i l e s  i n p u t  t o  t h e  b l o c k .  

The e d i t i n g  and p r i n t i n g  o f  i n f o r m a t i o n  i n  t h e  

S o l v e r  Block shou ld  b e  l i m i t e d .  Moni tor  p r i n t s  

which show t h e  p r o g r e s s  o f  t h e  c a l c u l a t i o n s  i n  t h e  

S o l v e r  Block are n e a r l y  a lways  r e q u i r e d .  E d i t  

p r i n t s  from t h e  S o l v e r  Block are pe rmi t t ed ,  b u t  t h e s e  

s h o u l d  b e  l i m i t e d  t o  i n f o r m a t i o n  which is  o n l y  

a v a i l a b l e  i n  o r  used by t h e  S o l v e r  Block ,  i . e . ,  

" s c r a t c h "  d a t a ,  o r  t o  i n f o r m a t i o n  which  i s  o f  v a l u e  

t o  t h e  u s e r  and which can be  e a s i l y  and r e a d i l y  
n 

g e n e r a t e d  from a l r e a d y - e x i s t i n g  s c r a t c h  d a t a .  

o t h e r  words ,  e d i t  p r i n t s  shou ld  b e  r e s t r i c t e d  t o  

i n f o r m a t i o n  whose e x i s t e n c e  o r  fo rma t ion  i s  corngat- 

i b l e  w i t h  t h e  c a l c u l a t i o n s  b e i n g  per formed i n  t h e  

S o l v e r  Block. Bulk p r i n t i n g  of d a t a  c o n t a i n e d  on 

i n t e r f a c e  f i l e s  should  not be performed i n  t h e  

S o l v e r  Block. Th i s  f u n c t i o n  i s  r e s e r v e d  f o r  t h e  

Output  Block as d e s c r i b e d  below. 

4 .  Output  Block 

The f u n c t i o n  o f  t h e  Output Block i s  t o  e d i t  

any of t h e  e x i s t i n g  i n t e r f a c e  f i l e s  and t o  p r o v i d e  

t h e  " p r i n t e d "  o u t p u t  from t h e s e  e d i t s .  P r i n t e d ,  i n  

t h i s  c o n t e x t ,  r e f e r s  t o  any of s e v e r a l  forms of 

permanent d i s p l a y ,  e . g . ,  pape r  l i s t i n g ,  punched 

c a r d s ,  m i c r o f i c h e ,  magne t i c  t a p e ,  e t c .  Inc luded  

i n  t h e  f u n c t i o n  o f  t h e  Output  Block i s  t h e  b u l k  

p r i n t i n g  of  d a t a  t a k e n  from any o f  t h e  i n t e r f a c e  

f i l e s .  Th i s  b u l k  p r i n t i n g  c a p a b i l i t y  shou ld  b e  

f l e x i b l e  t o  pe rmi t  t h e  s e l e c t i v e  p r i n t i n g  of t h e  

f i l e s  and of r e c o r d s  w i t h i n  t h e  f i l e s .  I n  a d d i t i o n  

t o  p r i n t i n g  d a t a  t aken  d i r e c t l y  from i n t e r f a c e  

f i l e s ,  t h e  Output  Block shou ld  no rma l ly  p r o v i d e  

f o r  t h e  g e n e r a t i o n  and subsequen t  p r i n t i n g  o f  e d i t -  

o u t p u t .  Ed i t -ou tpu t  r e f e r s  t o  i n f o r m a t i o n  which  i,; 

o b t a i n e d  from d a t a  c o n t a i n e d  on one  o r  more i n t e r -  

f a c e  f i l e s  b u t  which r e q u i r e s  m a n i p u l a t i n g  o r  proc-  

e s s i n g  t h e  d a t a .  An example o f  e d i t  o u t p u t  is  a 

r e a c t i o n - r a t e  d i s t r i b u t i o n ,  o@, where 0 is  a p a r t i c u -  

l a r  mic roscop ic  c r o s s  s e c t i o n  f o r  a p a r t i c u l a r  n u c l i d e  

and @ i s  t h e  scalar f l u x .  

b o t h  a c r o s s - s e c t i o n  i n t e r f a c e  f i l e  and a scalar f l u x  

f i l e  a r e  r e q u i r e d  t o  be r e c o v e r e d ,  m u l t i p l i e d ,  and 

t h e  p roduc t  p r i n t e d .  

I n  t h i s  example d a t a  from 

A s  w i t h  t h e  o t h e r  b l o c k s  i n  t h e  code ,  t h e  Output 

Block shou ld  b e  c o n s t r u c t e d  i n  a modular form. 

arate  s u b r o u t i n e s  shou ld  b e  used t o  p r i n t  each  t y p e  

of  i n t e r f a c e  f i l e  pas sed  t o  t h e  Output  Block. Each 

t y p e  o f  e d i t - o u t p u t  shou ld  b e  c o n t a i n e d  i n  one o r  

more d i s t i n c t  s u b r o u t i n e s .  

a d d i t i o n a l  e d i t - o p t i o n s  can  b e  r e a d i l y  added t o  t h e  

Output  Block  or  unneeded o p t i o n s  can b e  removed. 

A l so ,  t h e  modular s t r u c t u r e  f a c i l i t a t e s  t h e  assimila- 

t i o n  of a f r e e - s t a n d i n g  code i n t o  a l i n k e d  sys tem i n  

which t h e  c o d e ' s  Output  Block a c t i v i t i e s  could  b e  

Sep- 

With such  a s t r u c t u r e ,  

t r a n s f e r r e d  t o  t h e  l i n k e d  sys tem F i l e  P r i n t  P ro  

Module i n  a manner s imi la r  t o  t h a t  d e s c r i b e d  i n  

I n p u t  Block d i s c u s s i o n .  
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C .  Remarks on Program S t r u c t u r e  

The recommended program s t r u c t u r e  a p p l i e s  bo th  

t o  l inked-code  sys tems a s  w e l l  a s  t o  i n d i v i d u a l  f r e e -  

s t a n d i n g  codes .  The s t r u c t u r e  c o n s i s t s  of s modular,  

f u n c t i o n a l l y  s e c t i o n e d ,  c o n s t r u c t i o n  i n  which com- 

munica t ion  between modules,  o r  s e c t i o n s ,  i s  achieved  

through b i n a r y ,  s e q u e n t i a l  i n t e r f a c e  f i l e s .  Each 

s e c t i o n  i s  i n  i t s e l f  modular ly  c o n s t r u c t e d  i n t o  

d i s t i n c t ,  f u n c t i o n a l l y  we l l -de f ined  b locks  and 

s u b r o u t i n e s .  

The use  of t h i s  s t r u c t u r e  p e r m i t s  a h igh  degree  

of  f l e x i b i l i t y  and l o c a l - i n s t a l l a t i o n  p r e f e r e n c e  a s  

t o  a c t u a l  implementa t ion .  A t  t h e  same t i m e  i t  mini-  

mizes t h e  impact of  v a r i a t i o n s  i n  l o c a l - i n s t a l l a t i o n  

a p p l i c a t i o n  on o t h e r  i n s t a l l a t i o n s  when codes a r e  

exchanged. 

I V .  STANDARD INTERFACE FILES 

A. Genera l  Comments 

I n t e r f a c e  f i l e s  a r e  b i n a r y ,  s e q u e n t i a l  f i l e s  

used t o  t r a n s m i t  d a t a  between codes ,  l i n k e d  sys tem 

modules ,  o r  code b l o c k s .  S t anda rd  i n t e r f a c e  f i l e s  

are i n t e r f a c e  f i l e s  whose s t r u c t u r e  and da ta -con ten t  

fo rma t s  have been s t a n d a r d i z e d . *  Code-dependent 

i n t e r f a c e  f i l e s  a r e  i n t e r f a c e  f i l e s  whose s t r u c t u r e  

and d a t a - c o n t e n t  fo rma t s  have n o t  been s t a n d a r d i z e d .  

The complete s e t  of s t a n d a r d  i n t e r f a c e  f i l e s  

d e s i g n a t e d  Vers ion  111 and p r e s e n t e d  i n  Ref. S have 

been r ev iewed ,  r e v i s e d  a s  needed ,  and r edes ig r i a t ed  

Vers ion  I V  w i t h  a r e v i s i o n  d e t e  of November 3 0 ,  1976. 

I n  a d d i t i o n ,  t h e  ( r e a c t i v i t y )  WORTHS f i l e  appea r s  

f o r  t h e  f i r s t  t i m e  i n  t h e  Vers ion  I V  s p e c i f i c a t i o n s  

fo l lowing .  The WORTHS f i l e ,  however, is  p r e s e n t e d  

o n l y  a s  a t e n t a t i v e  f o r - t r i a l - u s e ,  s t a n d a r d  f i l e  

and i s  n o t  f u l l y  accep ted  a s  a s t a n d a r d .  

Table  I l is ts  a l l  Vers ion  I V  s t a n d a r d  i n t e r f a c e  

f i l e s  t o g e t h e r  w i t h  an i n d i c a t i o n  of  whether  o r  no t  

they  a r e  changed w i t h  r e s p e c t  t o  t h e  Vers ion  111 

s p e c i f i c a t i o n s .  

i s  changed, a s h o r t  n a r r a t i v e  summarizing t h e  change 

i s  provided  immediately p reced ing  t h e  f i l e  

s p e c i f i c a t i o n s .  

For each  f i l e  whose s p e c i f i c a t i o n  

Before  c o n s i d e r i n g  t h e  s p e c i f i c a t i o n s  f o r  t h e  

s t a n d a r d  f i l e s  i n d i v i d u a l l y  t h e r e  is one p o i n t ,  com- 

mon t o  all s t a n d a r d  f i l e s ,  t h a t  needs  c l a r i f i c a t i o n .  

o r  i n t e r i n s t a l l a t i o n  exchange purposes  o n l y ,  b+ c e r t a i n  s t a n d a r d  i n t e r f a c e  f i l e s  may be w r i t t e n  

i n  binary-coded-decimal  (BCD) fo rma t s .  

This  p o i n t  I-egards t h e  meaning and usage  of t h e  

word IVERS ( ( t h e  FILE VERSION NIIMBER) on t h e  F i l e  

I d e n t i f i c a t i - o n  Record of each  s t a n d a r d  f i l e .  

IVERS i s  in t ended  t o  deno te  d i f f e r e n t  data 
v e r s i o n s  of f i l e s  hav ing  t h e  same g e n e r i c  name which 

may c o e x i s t  d u r i n g  t h e  e x e c u t i o n  of a code. For  ex- 

a m p l e ,  i n  a mul t ig roup  c r o s s - s e c t i o n  g roup-co l l aps ing  

code ,  an ISOTXS f i l e  w i t h  I V E R S = l  could  deno te  t h e  

i n p u t  l i b r a r y  f i l e  w h i l e  ISOTXS w i t h  IVERS=Z could  

deno te  t h e  o u t p u t ,  g roup-col lapsed  f i l e .  For f r e e -  

s t a n d i n g  codes t h e  u s e  of IVERS i s  seldom r e q u i r e d .  

I n  a l i n k e d  code envi ronment ,  however,  i t  i s  o f t e n  

n e c e s s a r y  t o  use  IVERS i n  o r d e r  t o  d i s t i n g u i s h  be- 

tween s e v e r a l  f i l e s  having  t h e  same g e n e r i c  name 

(bu t  wi th  d i f f e r e n t  d a t a  c o n t e n t s ) .  Note t h a t  IVERS 

is  not i n t ended  t o  deno te  t h e  v e r s i o n  number of t h e  

s t a n d a r d  i n t e r f a c e  f i l e  format  s p e c i f i c a t i o n s .  The 

use o f  t h e  term "Version 111" f i l e  s p e c i f i c a t i o n s  

o r  "Vers ion  CV" f i l e  s p e c i f i c a t i o n s  has  no th ing  t o  

do w i t h  t h e  v a l u e  of  I V E R S .  

B .  Nuclear  -Data F i l e s  

There a r e  f i v e  s t a n d a r d  i n t e r f a c e  d a t a  f i l e s  

which can be c a t e g o r i z e d  as n u c l e a r  d a t a  f i l e s :  

ISOTXS, GRUPXS, BRKOXS, DLAYXS, and ISOGXS. The 

V e r i s i o n  I V  s p e c i f i c a t i o n s  f o r  each of  t h e s e  f i l e s  

f o l l o w s .  

1. ISOTXS - Nucl ide  ( i s o t o p e ) - o r d e r e d ,  Mul t i -  

The changes i n  TSOTXS-IV r e l a t i v e  t o  ISOTXS-111 

a r e ,  i n  t h e  main p a r t ,  c l a r i f i c a t i o n s  of  a m b i g u i t i e s  

p r e s e n t  i n  t h e  l a t t e r .  The changes r e f l e c t e d  i n  

Vers ion  I V  a r e :  

e p  Neutron Cross S e c t i o n s  

I f  s c a t t e r i n g  bandwidth,  JBAND(J,N) , i s  
zero ,  no s c a t t e r  d a t a  a r e  p r e s e n t  i n  b l o c k  
N. (See 4 D  r e c o r d . )  

The p o s i t i o n  of  s e l f -  ( o r  wi th in-group-)  
s c a t t e r  must l i e  w i t h i n  t h e  s c a t t e r i n g  
bandwidth u n l e s s  t h e  bandwidth i s  z e r o ,  
i . e . ,  

1 5 CJJ(J,N) < JBAND(J,N) i f  JBAND(J,N) # 0. 

(See  4 D  r e c o r d . )  

The Legendre expans ion  c o e f f i c i e n t  f a c t o r  
(2L+l.) i s  not i nc luded  i n  t h e  PL weighted  
t r a n s p o r t  and t o t a l  c r o s s  s e c t i o n s .  (See 
5D r e c o r d . )  

t h e  n ,2n  p r i n c i p a l  c r o s s  s e c t i o n  ( s e e  5 D  
r e c o r d )  i s  c l a r i f i e d  as t h e  n ,2n  r e a c t i o n  
c r o s s  s e c t i o n  w h i l e  t h e  n ,2n  s c a t t e r  m a t r i x  
te rms  a r e  c l a r i f i e d  ( s e e  4 D  r e c o r d  NOTE) as 
emiss ion  (p roduc t ion )  based ,  i . e . ,  

9 



Name 

ISOTXS 
__ 

GRUPXS 

BRKOXS 

DLAYXS 

ISOGXS 

GEODST 

NDXS RF 

ZNATDN 

SEARCH 

SNCONS 

FIXSRC 

RTFLUX 

ATFLUX 

RCURNT 

ACURNT 

RAFLUX 

AAFLUX 

RZFLUX 

PWDINT 

WORTHS 

TABLE I 

L I S T I N G  OF VERSION I V  STANDARD INTERFACE FILES 

Genera l  D e s c r i p t i o n  of  C o n t e n t s  Changed from V e r s i o n  III? 

N u c l i d e  ( i s o t o p e )  - o r d e r e d ,  m u l t i g r o u p  n e u t r o n  Yes 
c r o s s - s e c t i o n  d a t a  

Group-ordered,  i s o t o p i c ,  m u l t i g r o u p  n e u t r o n  Y e s  
c r o s s - s e c t i o n  d a t a  
Bondarenko (Russ ian  f o r m a t )  s e l f - s h i e l d i n g  d a t a .  Y e s  

Delayed n e u t r o n  p r e c u r s o r  d a t a  

N u c l i d e  ( i s o t o p e ) - o r d e r e d ,  m u l t i g r o u p  gamma 
c r o s s - s e c t i o n  d a t a  

Geometry d e s c r i p t i o n  

Nucl ide  d e n s i t y  and c r o s s - s e c t i o n  r e f e r e n c i n g  d a t a  

Zone and subzone n u c l i d e  a t o m i c  d e n s i t i e s  

C r i t i c a l i t y  s e a r c h  d a t a  

S c o n s t a n t s  

D i s t r i b u t e d  and s u r f a c e  f i x e d  s o u r c e s  

Regular  t o t a l  ( s c a l a r )  n e u t r o n  f l u x  

A d j o i n t  t o t a l  ( s c a l a r )  n e u t r o n  f l u x  

Regular  n e u t r o n  c u r r e n t  

A d j o i n t  n e u t r o n  c u r r e n t  

Regular  a n g u l a r  n e u t r o n  f l u x  

A d j o i n t  a n g u l a r  n e u t r o n  f l u x  

R e g u l a r ,  zone-averaged f l u x  by n e u t r o n  group 

Power d e n s i t y  by mesh i n t e r v a l  

R e a c t i v i t y  p e r  c c  by mesh i n t e r v a l  

N 

I n  a d d i t i o n ,  t h e  f o l l o w i n g  i s  i n c l u d e d  t o  clar-  

i f y  t h e  meaning of t h e  v e c t o r s  IDSCT(N) and LORD(N) 

c o n t a i n e d  i n  t h e  ISOTOPE CONTROL AND GROUP INDEPEND- 

ENT DATA (4D) r e c o r d  and t o  remove a n  ambigui ty  i n  

t h e  s u b b l o c k i n g  o f  s c a t t e r i n g  d a t a .  

IDSCT(N) s p e c i f i e s  t h e  i d e n t i t y  and o r d e r i n g  

of  s c a t t e r i n g  d a t a  b l o c k s  and LORD(N) s p e c i f i e s  t h e  

number o f  Legendre o r d e r s  c o n t a i n e d  i n  e a c h  b l o c k .  

Each b l o c k  of  s c a t t e r i n g  may b e  subblocked  i n t o  

NSBLOK r e c o r d s  ( subblocks)  where NSBLOK i s  found 

on t h e  FILE CONTROL (1D) r e c o r d .  With t h e  s i n g l e  

e x c e p t i o n  below,  s u b b l o c k i n g  s h a l l  not b e  used 

(NSBLOK>l) i f  t h e  i n d i v i d u a l  b l o c k s  d e f i n e d  by IDSCT 

and LORD c o n t a i n  more t h a n  one Legendre o r d e r  o f  

s c a t t e r i n g .  The s i n g l e  e x c e p t i o n  i s  t h a t  subblock-  

i n g  may b e  used w i t h  more t h a n  one  Legendre o r d e r  

p e r  r e c o r d  ( subblock)  o n l y  i f  each  r e c o r d  ( subblock)  

c o n t a i n s  d a t a  f o r  a s i n g l e  " s c a t t e r e d - i n t o "  group.  

F i n a l l y ,  t h e  f o l l o w i n g  i n f o r m a t i o n  is  r e p r o -  

duced from t h e  Vers ion  111 s p e c i f i c a t i o n s  f o r  t h e  

s a k e  of  comple teness .  

n 

No 

No 

Y e s  

No 

No 

No 

No 

Y e s  

Yes 

Y e s  

Y e s  

Y e s  

No 

No 

Yes 

Y e s  

New ( f o r  t r i a l  u s e )  

The P weighted  t r a n s p o r t  and t o t a l  c r o s s  sec- R 
t i o n s  can b e  d e f i n e d "  as 

and 

R = 1, ..., LTRN 

R = 0 ,  1, ..., LTOT- 

The P weighted s c a t t e r i n g  c r o s s  s e c t i o n s  given R 
i n  t h e  s c a t t e r i n g  b l o c k s  are d e f i n e d  as 

*Other d e f i n i t i o n s  o f  t h e  P, weighted  t r a n s p o r t  
s e c t i o n  are a l s o  p o s s i b l e . -  

10  



t * * * * * * * * * * * * * * * t * * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * ~ * * * * ~ * * * * * * * * * h * * * * * * * * * *  
c R L V I S E D  11/3#/7h - 
C 
C F  ISnTxS-Iv . 
C t  Y I C H O S C O P I C  GROUP NEUTRON CQOSS S E C T I O N S  . 
C 
rni T H I S  F I L E  P H O V I D E S  A B A S I C  BROAD GROUP - 
CIV 1- IHRAHY,  ORDEHFD BY I S O T O P E  . 
r h  F U R P A T S  G J V k N  A A E  F O R  F I L t  t X C H A b l G F  P U Q P O S F S  - 

- 
L 

rh  O N L Y  9 I 

t*+***t****************X*****************~*****************************~ 
r - 

11 



12 

. - .. . . . . . . .- . . . - - 



c 4  
C 
C L  
t L  
C L  
CL 
CL 
c 
C N  
C 
C B  
CB 
t 
C U  
C D  
t D  
C D  
t o  
C D  
f D  
C D  
CU 
CO 
t D  
C D  
t D  
C O  
CD 
CD 
CD 
CD 
c o  
t u  
C D  
C D  
C D  
CD 
C D  

t D  
C D  
C D  
CD 
tl, 
t D  
C D  
C D  
t D  
C D  
t0 
CD 
C D  
CD 
C D  
CD 
C D  
CD 
C V  
C D  
t D  
CD 
t D  
C D  
C D  
G O  
c o  
C D  
C D  
C D  
C D  
C D  
CD 

c u 

L. - 
H O L L E R I T H  AMSOLUTt  I S O T O P t  L A M F L  - SAMF F O R  A L L  - 

V E R S I O N S  OF THE S A M t  I S O T U P t  I h l  F I L L  (A619 
I G E I u T I F I E R  f l F  L I B R A R Y  FHf lM W H I C H  M A S I C  DATA 

CAM€fE,G,  Er\lDF/B:t ( A b )  - 
J S O T n P F  I D F N T I F I C A T I @ N  (Es(; .  E N D F / B  M A T  NO,) ( A 6 1  - 
GHAM A T O M I C  N E I L H T  - 
TOTAL THFRHAL FNEHGY Y I t L U / F J S S I O N  ( N , S E C / F I S S )  - 
TOTAL THEHHAL ENERGY Y I E L D t ' C A P T U R t  (W,SEC/CAPT) - 
JSOTOPF TEMPFHATUHE CDEGRtES K E L V I N )  - 
AVERAGE E F F E C T I V F  P O T t N T I A L  S C A T T t R I U G  I N  .. 

RESOkANCF RAhl6E ( B A R N S / A T O M )  - 
DENSTTY OF I S U T O P t  I N  MIXTL IRF I N  d H I C H  I S U T U P E  - 

C R O S S  S k r T l O N S  wF4E G t N t R A T E r )  I A / B A H Y - C M ) -  
I S O T n P E  C L A S S I F I C A T I D N  * 

0=uNi)EF I N F O  - 
1 : F I S S I L k  - 
2 : F F R T I L t  - 
3: O T  HF R A C  T T N I DF - 
4=FISSInN P R U D U C l  9 

5 = S T 4 II C T U R E - 
6 = C 0 0 L A KIT - 
7=Cf l IuTHnL - 

I S n t n P E  F I S S I O N  SPECTHl lM  F L A G  - 
ICwI, En, 0 1 ,  U S k  F I L E - W I D k  C H I  - 
I C H I m E O .  1,  L S O T O P t  C H I  V F C T O R  - 
I C H I , G T , I ,  ISOTLJPE C H I  M A T R I X  - 

( N t F )  c 4 O S s  S k C T I U N  F L A G  - 
I F I S = @ ,  NO F I S S I O N  DATA 1 N  P R I N C I P A L  CROSS - 

SECTIn lU HECOHO - 
= l ,  FISSInk DATA PRESENT I N  P R I N C I P A L  - 

CROSS S E C T I O N  HFCDHD L. 

( N p A L P H A )  C R O S S  S k r T I O N  F L A G  - 
SAMF O P T I O N S  A S  I F I S  - 
SAME O P T I O N S  AS l F I S  

( k , T Y )  CROSS S E C T I O N  F I A T ,  - 
SAME O P T I O h S  A S  I F I S  - 

( N # D 1  CROSS S t C T I U N  F L A G  r 
SAME O P T I O N S  AS I F I S  T 

(N ,T1  C R O S S  S k C T I O N  FLAG * 
SAME O P f I n N S  AS I F I S  I 

NUMBFR OF MClMtNTS OF T O T A L  C R O S S  SECTION P R O V I D E D  - 
I N  P R I N C I P A L  CROSS S L C T f I 3 N S  RECORD .I 

kUMbEH OF MOMENTS OF TRANSPORT C R O S S  S F C T X O N  " 
P R O V I D E D  I N  P R I N C I P A L  CROSS S E C T I f l N S  RECORD L 

NUMBER OF C O O R D I N A T t  D I H E C T l f l h r S  FOR WHICH c 

C n O R D I N A T E  D t P E N D F N T  TRANSPORT CROSS S t C T I O N S  - 
ARk G I V E N ,  IF I S T R P D = B ,  N O  COORDINATE DEPENDENT - 
TRANSPORT CROSS S E C T I O N S  ARE G I V E N ,  .. 

S C A T T E R I N G  M A T R I X  TYPE I D E N T I F I C A T I O N  FOR - 
S C A T T E R I N G  B L O C K  N, S I G N I F I C A N T  ONLY I F  * 
L f l R D ( ' d ) , G T , @  .I 

(NIP) CROSS S E C T T O N  F L A ~ Y  - - 

I D S C T ( N ) = B B Q  + NlV, T O T A L  S C A T T t R I N G ,  (SUM OF 
E L A S T I C ,  I N E L A S T I C ,  AND N,2N S C A T T E R I N G  .) 

E I 0 b  + NN, E L A S T I C  S C A T T t R I N G  - 
=Z0@ + NN, I N E L A b T I C  S C A T T L R I N G  - 
= 3 U R  + NN, (N,(?N) SCATTEHING,g -L . -SEE 

M A T R I X  T k R M S ) ,  - 
NOTE BFLbk---- P 
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c 4  
C 
C L  
CL 
CL 
t L  
CL 
CL 
C L  
c 
C d  
C U  
C 
C B  
I: 
c o  
CO 
CO 
C V  
cu  
CD 
C O  
CD 
C O  
t o  
CD 
C?) 
C D  
C D  
C D  
C D  
CO 
t O  
CD 
CD 
CD 
t o  
I: 
C N  
CN 
C N  
C N  
CN 

- 
, 5 E l 2 , 5 / ( 6 t 3 2 , 5 3 )  LENGTH OF L I S T  AS AROYL I 

P L  WEIGHTED TRAIUSPIIRT C R O S S  S E C T I O N  - 
THE FIRST E L k M € N T  OF ARRAY STRPL IS T H t  - 
Cl lRRENT ( P I )  W t I G H T E U  TRANSPURT CROSS S E C T I O N  - 
THE LEGENDRE EXPPNSXON C O E F F I C I E N T  F A C l f l H  ( ? L + 1 ) -  

PI. W F I G n T E O  TOTAL T R @ S S  S t C T r O N  - 
THE F I R S T  E L E M t N T  (IF AURAY S T D T P L  IS T H E  - 
F L U X  ( P n )  A E I G H T L D  T U T A L  CHOSS S t C T T O N  - 
TUE LEGFNDRF F X P A w s I O N  C O E F F I C I E N T  F A C T O Y  ( P L t 1 ) -  

- 

IS NUT I h C L U U E D  I N  S T R P L ( J , L ) *  - 

I S  NOT I l u C L I I D E U  I N  S T O T P L ( J , L I ,  - 
(N,  GAMVA) 
( N t F )  (PRESENT I F  IFIS,GT,B) 
TOTAL NE l lTRON V I E L O / F I S S I O N  (PRESENT I F  1 F L S . G T . O ) -  
TSDTnPE CHI (PWESENT IF ICHTsFO,l) .I 

( N t  A 1  P H A )  ( P R E S E N T  IF I A L F , G T , d )  - 
( N I P )  ( P R E S F N T  I F  INP,GT,O) 9 

(NI 2 N )  ( P R E S E N T  I F  INZN,GT.OI  - - - - S E L  - 
( N I D I  ( P H E S E N T  I F  I N D . G T , @ I  9 

( N t T )  (PRESENT I F  INT ,GT, f l )  9 

(PRESENT I F  I S T R P D , G T , i l )  - 
NOTE - T H t  P R I N C I P A L  N,2N CROSS S k C T I O N  $NZN(J) - 

N ~ T E  DtLnw---- I 

C O O H O T N A T E  DIRECTION I T R A N S P O R T  C R O S S  S E C T I O N  9 - 
IS D E F I N E D  AS THE N,ZN RLACTIOIU  C R O S S  S E C T I O N ,  
I , E q ,  SUCH T H A T  MACRUSCOPTC S N 2 N ( J )  T I M E S  THE 9 

F L U X  I N  GROUP J GfVES THE H A T F  A T  N H I C H  lut.?N 
H E A C T I U N S  OCCUR I N  GeOUP J ,  THUS, FOR NtZ'N '3 

1 4  
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2.  GRUPXS - Group-Ordered, I s o t o p i c ,  Mul t i -  
g r o u p  Neutron Cross  S e c t i o n s  

The changes t o  GRUPXS-IV r e l a t i v e  t o  GRUPXS-111 

are as f o l l o w s :  

(a) The set  f i s s i o n  spec t rum,  C H I ( J ) ,  i s  
always p r e s e n t  i n  t h e  F i l e  DATA (2D) 
Record and t h e  word count  i s  t h u s  
independent  o f  t h e  c o n t r o l  word ICHIST. 

(b)  The LTRN(1) and LTOT(1) v e c t o r s  have  been  
removed from t h e  I s o t o p e  C o n t r o l  (4D) 
Record and t h e  word count  i s  t h u s  reduced  
t o  NISO*(3*MULT+9)+2*NSCMAX+7. 

( c )  The number o f  PL weighted  t r a n s p o r t  and 
t o t a l  c r o s s  s e c t i o n s  i s  now r e q u i r e d  t o  
b e  MAXORDtl f o r  each  i s o t o p e  on t h e  
P r i n c i p a l  Cross  S e c t i o n s  (50) Record. 
The word count  a l g o r i t h m  i s  t h u s  changed. 

(d) The Legendre expans ion  c o e f f i c i e n t  f a c t o r  
(2L+1) i s  not i n c l u d e d  i n  t h e  PL we igh ted  
t r a n s p o r t  and t o t a l  c r o s s  s e c t i o n s  on t h e  
5D r eco rd .  

( e )  The d e f i n i t i o n  of on,2n(g) and On,2n(gtg') 
have  been made c o n s i s t e n t  w i t h  t h o s e  on 
t h e  ISOTXS-IV f i l e .  

1 6  
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t4 
C 
CL 
CL 
E L  
t L  
C L  
CL 
C 
C W  
r, 
C D  
C D  
t D  
C D  
C D  
T U  
CU 
C D  
T O  
C O  
C O  
CD 
CD 
C D  
CD 
(10 
c u  
c o  
CD 
c o  
C D  
C D  
CD 
C D  
C D  
C D  
C D  
C D  
cu  
C D  
C D  
C D  
C D  
t o  
C D  
CD 
C O  
C D  
C I) 
C D  
CD 
CD 
C D  
CD 
t o  
t D  
t D  
C D  
C D  
t o  
to 
CD 
C D  
C D  
C D  
CD 
C D  
C 

H O l L E R I T H  ABOSLUTE I S O T O P E  L A B E L  ( A b )  
I D E N T I F J F R ,  USUAl -LV  E b n F  k l l c i R t R  ( A 6 1  
M A T t R I A L  R E F E H E N C t  FOR I O t N T I F  I C A T  I O h  ( A 6 1  
GRAM A T O M I C  h E T b H T  
T O T A L  THERMAL €NEHGV Y I E L D / F I 5 S I O N  (h,Stt/FISSI 
THFHMAL FNEWGY Y I E L D  P F H  CAPTUQE (W,SEC/CAP) 
R t S k  R V E D  
J S O T n P E  TEMPFNATUHE ( D F C R E E S  K F L V I h I )  
AVERAGE E F F E C T I V F  P O T t N l I A L  S C A T T k R I N G  I N  

RESONANCE RANGE ( b A H N S / A T O M l  
D E N S T T Y  OF I S O T O P E  I N  MIXT lJRE IN N H I C H  I S U T U P E  

C Q n S S  S t C T J O N S  & € H E  G E N t R A T E D  ( A / B A W N / C C )  
TS(1TpPE C L A S S I F I C A T I O N  

P = 11 ND E F I NE 0 
1 = F I S S I L E  
2 = F t R T I L E  
3zOTHER A C T I N I D t  
U = F I S S I O N  PHnDULT 
5=SlRUCTUHE 
6=COOLANT 
7 = C 0 N T R Ill 

S C A T T E R I N G  t 3 C O C K  N, S I G N I F I C A N T  ONLY I f  
L O R D C N I  .GT.U 
J o S L T [ N ) = B G ! B t  Nw, TOTAL S C A T T E R I N G ( S U M  ClF 

S C A T T E R I N G  M A T R I X  TYPE I D t N T I F I C A T I O N  FOR 

t L A S T l C ,  J N F L A S T I C ,  AND NI ZN S C A T I E H I N G l  
=1pl(d t NN, k L A S T T L  S C A T I E H I N G  
= 2 P @  t NN, I N t L A S T I C  S C A T T E R I N G  

N O T t  B E L O r i - - - -  
t 3 U p l  t NN, (N ,ZN)  b C A T T E H I N G , - - - - S E E  

W H E R E  Nh IS EXPAhlSXON O R D E R  OF HLOCK N DATA, 
DATA ORDERED t l Y  I N C H t A S I N G  E X P A N S I O N  ORDER 
FUR EACH U F  THF TYPES I N  T Y k  ABOVE O R D E R  

NUMBER OF S C A T T E R I N 6  ORUEHS Tb BLOCK N, IF 
L O R D ( N ) = @ ,  THIS U L ( I C K  IS FIUT PRESENT FOR f H I b  
I S O T O P E  BLOCK, IF NN IS THE VALUE T A K k N  FROM 
I n S C T ( N ) ,  T H t N  THE P A T H I C E S  I N  THIS BLOCK 
HAVE L E G t N D R t  t X P A N S I n N  I N D I C F S  OF N N r N N t 1 ,  

, . . . t L n H @ ( N )  
I S O T n P E  F I S S I O N  SPECTRIJM F L A G  

P- USE SFT C H I  
1 -  I S O T O P E  C H I  VECTOR 
, G T , 1 -  N l I M R E R  DF SPECTRA FOR RANGkS I N  I Y C I O E N f o  

FNFKGY U E P E N D t N T  C H I  0 

I A L F  (N ,ALPHA)  CROSS S t C T I O N  F L A G  0 

T A L F = I ,  ( h , A L P H A )  DATA I N  THE F I L E  0 

TALF=(D, NU ( N , A L P H A )  DATA I N  THk F I L E  - 
1 NP ( l u p P )  CROSS S t C T I O N  F L A G  0 

I N Z N  ( N , , ? Y J  C R O S S  S E C T I O N  F L A G  I 

I ND ( t i t o )  CROSS S E C T I O N  F L A G  0 

I luT (N IT )  CRC'SS S E C T I O N  F L A G  

S A P t  O P T I O N S  A S  FOR I A L F  .. 
S A H t  U P T I O N S  AS F O R  I A L F  - 
S A M E  O P T I O N S  A S  FOR I A L F  5 

S A M L  O P T I O N S  A S  F O R  I A L F  0 

I X  R k S t R V E l r  w 

I Y  R t  SERVED 0 
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Cr( 
c 
C L  
CL 
C L  
CL 
CL 
C L  
C L  
C 
Cvr 
C N  

c 

C 0 
c D 
C D  
c o  
C D  
C D  
C D  
C D  
t D  
C D  
c o  
C D  

C D  
C D  
CD 
C D  
C U  
c 
CN 
C N  
C N  
C N  
C N  
c fiv 
c 

r (2 

rr) 

1 9  



C E O F  

3 .  BRKOXS - Bondarenko (Russ ian  Format)  S e l f -  ( a )  NREACT - t h e  number of  r e a c t i o n - t y p e s  f o r  
which s e l f - s h i e l d i n g  f a c t o r s  are g iven .  
(In V e r s i o n  111, 5 ,  and o n l y  5 ,  r e a c t i o n -  
t y p e s  were r e q u i r e d ) .  

( b )  IBLK - a block-opt ion  f l a g  f o r  s e l f - s h i e l d j r - -  
f a c t o r s  t o  p e r m i t  ( I B L K = l )  b l o c k i n g  t h e  s 
s h i e l d i n g  f a c t o r s  by r e a c t i o n - t y p e .  

s h i e l d i n g  Data 

BRKOXS-IV r e p r e s e n t s  an  e x t e n s i o n - o f - c a p a b i l i t y  

r e l a t i v e  t o  BRKOXS-111. Two new words have been 

added t o  t h e  F i l e  C o n t r o l  (1D) Record: 

20 
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Note t h a t  Vers ion  111 i s  now a s u b s e t  of  Ver s ion  

I V ,  i . e . ,  a Vers ion  I11 f i l e  i s  t h e  same as a Vers ion  

I V  w i t h  NREACT=5, IBLK=O. 

The b l o c k i n g  c a p a b i l i t y  can a l t e r  t h e  s t r u c t u r e  

o f  t h e  S e l f - s h i e l d i n g  F a c t o r s  ( 3 D )  Record as 

i n d i c a t e d .  P l e a s e  n o t e  t h a t  t h e  u s e  of t h e  fou r -  

d imens iona l  a r r a y  FFACT (N,K,J,M) i s  % i n t ended  

t o  imply t h e  a c t u a l  programming o f  such  a r r a y s ,  b u t  

i n s t e a d ,  is  used t o  i l l u s t r a t e  t h e  f i l e  s t r u c t u r e .  

T H I S  F T L F  P H D V I D F S  D A T A  k ' k C t S S A H Y  FOR 
R U N D A H F ~ K U  T P E A T M E W T  IN A D D I T I O N  i n  

FORMATS G I V E N  A R E  FOR F I L E  t X C H A N C E  PURPOSES 
nr\lL y e  

- - - 
TMnSE D A T 4  I N  F I L t  I S U T X S  - - - 

C D  HNAMF H O L L E R I T H  F I L E  lVAME - B R K O X S  - ( A b )  CD HUSL H O L L E R I T H  USFH I D t N T J F I C A T I O N  (Ab)  - 
CD I V E H S  F I L E  V E R S I O N  N U M B t R  - 
CD MULT DOUBLE P R E C I S I O h  PARAMETEH - 
C D  I -  Ab WORD IS S I N G L t  W O R D  - 
C D  2- A6 WORD IS DOUBLE P R t C I S I O N  WORD 0 

t I 

2 1  



t W  
c 
CL 
C L  
CL 
C 
t W  
c 
ttj 
C d  
Cd 
C d  
C 
C D  
C D  
C D  
t D  
C D  
c u  
CU 
Y O  
c u  
C D  
C D  
C D  
CU 
C D  
C D  
C D  
C D  
CD 
C D  
t o  

C D  
C D  
C O  
C U  
t 

C D  

n 
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I 

4 .  DLAYXS - Delayed Neutron P r o c e s s o r  Data 

DLAYXS-IV i s  unchanged f rom DLAYXS-111. 

23 
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t H  
C 
r 
CL 
T L  
CL 
C 
c *  
[: 
CB 
t d  
C H  
f H  
r 
C D  
t-D 
t D  
C D  
r: I> 
cu 
t u  
t D  
C D  
C O  
t o  
C 

5. ISOGXS - Nuclide (isotope)-Ordered, Multi- 

ISOGXS-IV is unchanged from ISOGXS-111 except 
for clarification of the size of the last block of 

neutron production cross-section data (6D record), 

gamma production cross sections (SD record), and 

gamma scattering cross sections (LOD record). 

group Gamma Cross Sections 

c * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  . . . . . . . . . . . . . . . . . . . . . . . . .  
C R E V I S E D  1 1 / 3 9 / 7 6  9 

c 9 

C F  I S n C X S r  I V  9 

C t  MICROSCOPIC GROUP GAMMA C H O S S  S E C T J O N S  . 
c I 

C N  1HIS F I L E  P R n V l D E S  A B A S I C  BROAD GROUP I 

CN 
CN 
C 

C N  LIBRARY, O R O E H F O  B Y  I s m n P E  I 

FORMATS G I V E N  ARF F O R  F I L E  tXCHANGE PURPOSES - 
ONLY. ’II 

9 
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C S  

t S  
T b  

r s  
c s  
C b  
CS 
C S  
rs 
S S  
CS 
CS 
C S  
c s  
c s  
c s  
tS 
c s  
C S  
c s  
CS 
C S  
CS 
C S  
CS 
t 

r s  

rs 
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C R  
r 

c 
r c  

r L  
r 

rc 
C C  

C C  
T C  
t 

C 
CB 
t 

rru 

r o 
ro 
ro 
r, 1) 
t D  
T U  
C D  
t U  
c 
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C. Reac to r  S p e c i f i c a t i o n  F i l e s  

There  are f o u r  s t a n d a r d  i n t e r f a c e  f i l e s  which 

can  be  c a t e g o r i z e d  as r e a c t o r  s p e c i f i c a t i o n  f i l e s :  

GEODST, NDXSRF, ZNATDN, and SEARCH. The  Version I V  

s p e c i f i c a t i o n s  f o r  each  o f  t h e s e  f i l e s  f o l l o w s :  

1. GEODST - Geometry D e s c r i p t i o n  

Th i s  f i l e  c o n t a i n s  a geomet r i c  d e s c r i p t i o n  o f  

t h e  r e g i o n  o f  s o l u t i o n  f o r  a problem. The d i f f e r -  

e n c e s  between GEODST-I11 and GEODST-IV f a l l  i n t o  t w o  

c a t e g o r i e s :  changes i n  t h e  text i n t e n d e d  t o  t i g h t e n  

d e f i n i t i o n s ,  and a d d i t i o n s  i n t e n d e d  t o  ex tend  t h e  

c a p a b i l i t i e s  o f  t h e  f i l e .  

amples of t r i a n g u l a r  geomet r i e s  have  been  redrawn 

and shou ld  now c o n t r i b u t e  more t o  t h e  u n d e r s t a n d i n g  

o f  t h e  t ex t  o f  t h e  f i l e  d e f i n i t i o n .  The s u b s t a n t i v e  

d i f f e r e n c e s  between GEODST-I11 and GEODST-IV are 

d i s c u s s e d  below. 

The f i g u r e s  showing ex- 

) In t h e  FILE SPECIFICATION (1D) r e c o r d  t h e  f i r s t  . .  

b o f  t h e  r e s e r v e d  i n t e g e r s ,  NGOP, has  been r e p l a c e d  by 

a new s e n r i n e l ,  NTHPT. NTHPT is  used f o r  t r i a n g u l a r  

mesh geomet r i e s  w i t h i n  r e c t a n g u l a r  boundar i e s  ( IGOM=9 

o r  1 7 ,  NTRIAG=2) t o  s p e c i f y  t h e  o r i e n t a t i o n  of t h e  

(1,l) mesh t r i a n g l e .  The l e n g t h  of t h e  FILE SPECIFI- 

CATION r e c o r d  remains  27  words.  In t h e  same r e c o r d  

t h e  s e n t i n e l s  NBS (number o f  b u c k l i n g  s p e c i f i c a t i o n s ) ,  

NBCS (number o f  c o n s t a n t s  f o r  e x t e r n a l  boundar i e s )  

and NIBCS (number of c o n s t a n t s  f o r  i n t e r n a l  boundar i e s )  

are now p e r m i r t e d  t o  t a k e  on t h e  v a l u e  o f  z e r o .  Th i s  

o p t i o n  h a s  an  impact  on t h e  GEOMETRY DATA (5D) r e c o r d ;  

i f  NBS=O, t h e  a r r a y  BSQ (buck l ing  v a l u e s )  i s  not 

p r e s e n t ,  i f  NBCS=O, t h e  a r r a y  BNDC (boundary c o n s t a n t s )  

i s  n o t  p r e s e n t ,  and i f  NIBCS=O, t h e  a r r a y  BNCI  (in- 

t e r n a l  b l a c k  boundary c o n s t a n t s )  is n o t  p r e s e n t .  F i -  

n a l l y ,  a new t r i a n g u l a r  geometry t y p e ,  NTRIAG5, h a s  

been  added t o  d e f i n e  a rhombic r e g i o n  o f  s o l u t i o n  in 

which t h e  c o o r d i n a t e  axes  form an a n g l e  o f  30” a t  t h e  

o r i g i n .  
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The s p e c i f i c a t i o n  of t h e  c o a r s e  and f i n e  mesh 

f o r  un i form t r i a n g u l a r  and hexagonal  geomet r i e s  was 

no t  c l e a r  i n  GEODST-111. The mesh s p a c i n g  i n  t h e s e  

geomet r i e s  is  c h a r a c t e r i z e d  by a s i n g l e  number ( e .g . ,  

t h e  l e n g t h  of a s i d e  of a mesh t r i a n g l e  o r  t h e  f l a t -  

t o - f l a t  d i s t a n c e  a c r o s s  a mesh hexagon) ,  and a v e r y  

s p e c i f i c  a l g o r i t h m  f o r  e x t r a c t i n g  t h a t  c h a r a c t e r i s -  

t i c  d i s t a n c e  from t h e  d a t a  i n  t h e  two-dimensional  

and th ree -d imens iona l  r e c o r d s  has  been added. The 

s p e c i f i c a t i o n  of I F I N T S ,  t h e  number of  fine-mesh 

i n t e r v a l s  pe r  c o a r s e  mesh i n t e r v a l  in t h e  f i r s t  

I 

dimens ion ,  i s  c l a r i f i e d  i f  t h e  word " i n t e r v a l "  i s  

r e p l a c e d  w i t h  " t r i a n g l e "  f o r  un i form t r i a n g u l a r  

geomet r i e s .  

F igu res  3-11 a r e  now an e s s e n t i a l  p a r t  of t h e  

f i l e  d e f i n i t i o n  f o r  uniform t r i a n g u l a r  and hexagonal  

geomet r i e s .  Exper ience  has  shown t h a t  words a l o n e  

cannot  p o s s i b l y  make t h e  d e f i n i t i o n s  c l e a r .  S e v e r a l  

o f  t h e  geometry types  a r e  shown i n  two o r i e n t a t i o n s ;  

some u s e r s  p r e f e r  t o  v i s u a l i z e  t h e  o r i g i n  of a two- 

d imens iona l  mesh a t  t h e  lower l e f t  c o r n e r ,  and some 

p l a c e  i t  a t  t h e  upper l e f t .  

boundary JI 

boundary J2 
NINTI = 1 2  
i'iINT,J = 5 
N C I N T I  = 2 

IPINTS(1) = 8 
N C I ~ ~ T J  = 2 

IFINTS(2) = 4 
boundary 53- JFINTS(1) = 2 

JFINTS(2) = 3 

I st 
dimension 
+ 

boundary JI 9- XMESH(2) -3-1 
XMESH(1) = 0. 

Fig .  3 .  Example of un i form t r i a n g u l a r  mesh geometry (IGM=9 o r  1 7 ) ,  rhombic r e g i o n  of s o l u t i o n  w i t h  axes a t  
120"  (NTRIAG=O). The mesh is shown i n  two p o s s i b l e  o r i e n t a t i o n s ,  one w i t h  t h e  o r i g i n  a t  t h e  upper 
l e f t  c o r n e r  and one w i t h  t h e  o r i g i n  a t  t h e  lower l e f t  c o r n e r .  
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boucdary J I 

Fig .  4 .  

NINTI = 1 2  
NINTJ = 5 
NCINTI = 2 
NCINTJ = 1 
IFINTS(1) = 6 
IFINTS(~) = 6 
JFINTS(~) = 5 

boundary J2 

Example o f  un i fo rm t r i a n g u l a r  mesh geometry (IGOM=9 o r  1 7 ) ,  rhombic r e g i o n  o f  
60' (NTRIAG=l). one  w i t h  t h e  
l e f t  corner  and one  w i t h  t h e  orig-in a t  the  lower  l e f t  c o r n e r .  

The mesh i s  shown i n  two p o s s i b l e  o r i e n t a t i o n s ,  

End NINTI = 1 4  
dimension 'I. boundary J 2  

- 
2 
0 
0 
C 
3 
0 
n 

boundary J I 

s o l u t i o n  w i t h  a x e s  a t  
o r i g i n  a t  t h e  upper  

NINTJ = 4 
NCINTI = 3 
NCINTJ = 2 
IFINTS(1) = 3 
IFINTS(2) = 4 
IFINTS(3) = 7 ' JFINTS(1) = 2 

2 JFINTS(2) = 2 
0 
U 
C 
3 
0 
P 

IS' 

-dimension 

5 .  Example o f  un i form t r i a n g u l a r  mesh geometry (IGOM=9 o r  1 7 ) ,  r e c t a n g u l a r  r e g i o n  o f  s o l u t i o n  (NTRIAG=2), 
mesh t r i a n g l e  (1,l) p o i n t s  away from t h e  f i r s t  d imens ion  a x i s  (NTHPT=l). 
one  o f  i t s  p o s s i b l e  o r i e n t a t i o n s .  
t r i a n g l e s ,  and t h e  mesh t r i a n g l e  s p l i t  by t h e  f i r s t  boundary of  a coarse-mesh i n t e r v a l  i s  counted  i n  
t h a t  i n t e r v a l .  

The mesh is  shown i n  o n l y  
Note t h a t  t h e  f i r s t  d imens ion  coarse-mesh boundar i e s  s p l i t  mesh 

31 



2nd A 
dimension I boundorv J2 n 

"r 
> 
0 
U c 
2 
0 
.a 

L 

___s_ 
1st 

dimension 

N I N T I  = 1 3  
NIiiTJ 4 
X C I N T I  = 3 
NCINI'J = 2 
IFINTSU) = 6 
IFiiITS(2) = 3 

J F I N T S ( ~ )  = 2 
JFINTS(~) = 2 

IFINTS(3) = 4 

Fig .  6. Example of uniform t r i a n g u l a r  mesh geometry (IGOM=9 o r  1 7 ) ,  r e c t a n g u l a r  r e g i o n  of  s o l u t i o n  (NTRIAG=2), 
mesh t r i a n g l e  (1,l) p o i n t s  toward t h e  f i r s t  dimension a x i s  (NTHPT=2). 
of  i t s  p o s s i b l e  o r i e n t a t i o n s .  
and t h e  mesh t r i a n g l e  s p l i t  by t h e  f i r s t  boundary o f  a coarse-mesh i n t e r v a l  i s  counted i n  t h a t  i n t e r v a l .  

The mesh i s  shown i n  only one 
Note t h a t  f i r s t  dimension coarse-mesh boundar i e s  s p l i t  mesh t r i a n g l e s ,  

boundary JI 

N I N T I  = 1 3  
N I N T J  = 7 
N C I N T I  = 2 
N C I N T J  = 2 
I F I N T S ( ~ )  = 4 

J F I N T S ( ~ )  = 3 
JFINTS(2) = 4 

IFINTS(2) = 9 

ISt  
dimension - 

boundary J I 1-4 4 ):~Lv',EsH(~) 
XMESH(IJ =O. 

Fig .  7.  Example of  un i fo rm t r i a n g u l a r  mesh geometry (IGOM=9 o r  1 7 ) ,  equi  
(NTRIAG3). The mesh i s  shown i n  two p o s s i b l e  o r i e n t a t i o n s .  

l a t e r a l  t r i a n g l e  r e g i o n  of  s o l u t i  
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N I N T I  = 1 7  
N I N T J  = 5 
N C I N T I  = 2 
N C I N T J  = 2 
IFINTS(1) = 1 2  
IFINTS(2) = 5 
JFINTS(1) = 2 
JFINTS(2) = 3 

Fig .  8. Example of  un i form t r i a n g u l a r  mesh geometry ( I G O M = 9  o r  1 7 ) ,  3Oo-6O0 t r i a n g l e  r e g i o n  o f  s o l u t i o n  
(NTRIAG-4). 
dimension coarse-mesh boundary l i n e s  are n o t  p a r a l l e l  t o  boundary 11. 

The mesh i s  shown i n  o n l y  one of  i t s  p o s s i b l e  o r i e n t a t i o n s .  Note t h a t  t h e  f i r s t  

N I N T I  = 1 4  2"d 

dimonsiy boundory J2 
N I N T J  = 3 
N C I N T I  = 3 
N C I N T J  = 1 
IFINTS(1) = 8 

boundary JI 

Example of  un i form t r i a n g u l a r  mesh geometry (IGOM=9 o r  1 7 ) ,  rhombic r e g i o n  o f  s o l u t i o n  w i t h  a x e s  a t  
30' (NTRIAG=5). 
dimension coare-mesh boundary l i n e s  are n o t  p a r a l l e l  t o  boundary 11. 
fine-mesh t r i a n g l e s  (NINTI) must b e  even  i n  o r d e r  t o  avoid  f o u r - s i d e d  mesh cel ls  a l o n g  boundary 52. 

The mesh i s  shown i n  o n l y  one o f  i t s  p o s s i b l e  o r i e n t a t i o n s .  Note t h a t  t h e  f i r s t  
The number o f  f i r s t  d imens ion ,  
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2nd 
dimension J 

ion 

N I N T I  = 8 
N I N T J  = 5 
N C I N T I  = 2 
N C I N T J  = 2 
IFINTS(1) = 5 
IFINTS (2)  = 3 
JFINTS(1) = 2 
JFINTS (2) = 3 

F i g .  1Ch Example of hexagonal  mesh geometry (IGOM=lO o r  18), rhombic r e g i o n  o f  s o l u t i o n  w i t h  a x e s  a t  120" 
(NTRIAG=O).  The m e s h  is  shown i n  o n l y  one o f  i t s  p o s s i b l e  o r i e n t a t i o n s .  

N I N T I  = 8 
N I N T J  = 5 
N c I N T I  = 2 
N C I N T J  = 1 
IFINTS(~) = 5 
IFINTS(~)  = 3 
JFINTS(1) = 5 

Fig.11.  Example of hexagonal  mesh geometry (IGOM=10 o r  18), rhombic r e g i o n  o f  s o l u t i o n  w i t h  a x e s  a t  60" 
(NTRIAel ) .  The mesh i s  shown i n  o n l y  one of  i t s  p o s s i b l e  o r i e n t a t i o n s .  
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t H  
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2.  NDXSRF - N u c l i d e  D e n s i t y  and Cross-Sectior! t h e r e  i s  no p r o v i s i o n  i n  t h e  f i l e  f o r  r e l a t i n g  t h e s e  

a tomic  we igh t s  t o  s p e c i f i c  i s o t o p e s .  Unless  and un- 
Although t h e r e  are no changes i n  NDXSRF-IV rel-  

t i l  t h e  EIDXSRF s p e c i f i c a t i o n s  are changed t o  i n c l u d e  

t h e  r e l a t i o n s h i p ,  t h e  only means a v a i l a b l e  f o r  u s i n g  

t h e  a tomic  we igh t s  i n  a p a r t i c u l a r  code i s  f o r  t h e  

a tomic  we igh t - to - i so tope  r e l a t i o n s h i p  t o  be  s p e c i f i e d  

as  code-dependent (nons t anda rd ized )  i n p u t .  

Re fe renc ing  Data 

a t i v e  t o  t h e  Ver s ion  I11 s p e c i f i c a t i o n s  one i t e m  

w a r r a n t s  some e x p l a n a t i o n .  On t h e  Nuc l ide  Referenc-  

i n g  Data ( 2 D )  Record is  inc luded  t h e  ATW'I' v e c t o r ,  

p r o v i d i n g  f o r  n u c l i d e  a tomic  we igh t s .  Unfo r tuna te ly ,  

c * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * ~ * * * ~ $ * * * * * * * * * * * * * * * * * * * * * * * * *  
C RtvISEO 1 1 / 3 8 / 7 6  - 
c 0 

C F  N O X S R F  - I V 0 

c 0 

C E  N U C L T D E  D t N S T T V ,  DATA,  CROSS S E C T I O N  R E F E R E N C I N G  - 
~ * * * * * * * * t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * * ~ * * * ~ ~ * * ~ * * * * * * * * * * * * * * * ~ * ~ * * * *  
r 0 
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U N r O U t  HFFERENCE N L I C L I D L  PYAME, I h  L I B R A R Y  OHDEQ- 
(Ah1 A L P H A N U M t R I C  - 

ABSOLUTE i v l l C L I D t  F iFFERFNCt ,  I N  L I b R A R Y  DRDF4 - 
f A 6 )  - 

Q t S E R V F D  - 
A T O M I C  W E I G H T  - 
N U C L I O F  C L A S S I F I C A T I n N  - 

1 -  F J S S I l t  - 
2- F F H T I L E  I 

3- O f H E k  A C T I N I R E  
4-  F T S S I ~ N  P R O D U C T  - 
5- STRUCTURAL I 

6 -  LOOLANT - 
7-  CONTKOL R O D  - 
G R E A T t R  T H A N  7 ,  U N D C F I h t D  

R E F t R E N C F  DATA F O R  S F T  L I 

A L  PHA NU M t  R I r 

- 

- 
K = 1 ,  N U M R t Q  OF h l l !CL lDES I N  S E T  
K = 2, R F S F H V t D  (. 

K = 3 ,  RESERVED - 
K = U t  R E 5 E R V t P  .. 

- 
n H O E R  NUMEtFW OF N U C L I D E  IN CROSS S F C T I n h  DATA - 

(I!! HNNAME LJST) OF N U C L I D E  O H D E R t D  I I ~ Y  - 
S t T  L - 

nHDER NUMBER OF N U C L I D E  I N  S F T  L G I V E N  ORDER - 
NU'deEH h I N  CROSS S t C T I O N  @ A T A  - - 



3. ZNATDN - Zone and Subzone Nucl ide  Atomic t h e  s i z e  of  t h e  l a s t  b lock  of  atom d e n s i t i e s  ( s e e  

2D r e c o r d ) .  
D e n s i t i e s  

I 

ZNATDN-IV i s  unchanged r e l a t i v e  t o  t h e  Vers ion  

111 s p e c i f i c a t i o n s  excep t  f o r  a c l a r i f i c a t i o n  of  

4 1  



4 .  SEARCH - C r i t i c a l i t y  Search  Data  

There i s  no change i n  t h e  SEARCH s p e c i f i c a t i o n s  

of Vers ion  I V  r e l a t i v e  t o  Vers ion  111. 

42 



I T Y P E  OF S t A R C H  - 
R- N O T  D E F I N E D  - 
1 -  t j l l C K L I h G  S € A k C H  - 
2 -  ALPHA SEARCH 9 

5- D J b I F t v S X O V  SEARCH .. 
7- k l U C L I n E  L f l N C k N T R A T I O N  S F A R C H  R Y  

P R O P O R T l O N A L  ADJUSTMENTS OF S E L E C T t b  - 
I N I T I A L  C O N C E N T R A f I O N S  0 

9-  F i L l C L I D t  C O h C L M T R A T I O k  SEARCH B Y  ADDI IvG - 
w F I G ii 1 E n E I GE CIV A L 11 t AD J1.1 S T M E  I\( f S 
I n  S k l t C T F D  l N J T I A L  C O N C E N T R A T I O b S  - 

9- SFARCH DATA IS R Y  ZONE I 

1- SEARCH DATA IS B Y  S I I B Z O N t  
M A X I M U V  NUMBER OF N t U T R O Y l C S  PROBLEMS f l M  l Y I A L  .I 

W t R t  b P L t I F I F S  A UTRECT SLARCH, - 
N U P b t R  [IF F I R S T  D I W L N S J O N  C O A H S t  MESH I N T E R V A L S -  
NUWHEH OF S t C U U D  D T ~ l F N S 1 l l t r  COARSE M t S H  - 

I N T E R V A L S  - 
NUPBEH OF T H J k D  D I M E N S T U N  COARSE H F S H  I N T F R V A L S -  
NUMBER OF T S n T D P E S  OR N U C L I U F S  I N V n L V E D  T N  - 

C U N C F b T R A T I O N  S E A k C r  ( I S R C H  = 7 t3d 91 - 
VUMHEH OF S P F C T F l C A T I O M  S E T S  I N  C U N C E N T H A T I R N  - 

SEARCH ( I S R L H  = 7 OR 9 )  .I 

F I G E N V A L U E  ( E l )  RAhl6F R E S T R I C T T O h S ,  S k A H C H  - 
T t A M I N A T F D  I F  S P F L T F I L D  RANGF IS V I O L A T E D ,  - 

W -  h1O M F S T H T C T I f l N  U N  F I  9 

1- F I . 6 T . P  A k D  . L T , 1  - 
2- EI.GT.1 - 

s u o z n N f  w i I n h  F O R  ISHCH = 7 OR 9 - 

FIGENVALUES ALtowtn  I tq  A S E A R C H .  A zERn - 

- 1  E I . L T p P  - 
T t R M I N A T I O Y  O P T l O b I  ON I T E H A T  I V E  PHOCFSS, SEARCH- 

I S  L I M T T E U  t j V  NMAXNP,hIINBLR (7F (IUTFH 0 

I T E H A T I O N 5 , O R  OTt iLR P A R A M k T E R p T H E N  - 
R- lue R E S T R A J N T  
1 -  T E R V X N A T L  I F  COAIVEHGLNCE C N T T E H I A  A R t  - 

NnT PET 9 

2- I F  CONVFRGLNCE C R I T E R I A  A R t  NOT MET, - 
T F H M I N A T E  ONLY If PRORLEM IS NUT 
C O N V t R G f h G ,  .I 

T t R M I N A T T O N  n P T I O h S  ON FJULLIDt C n N C t N T R A T I O N S  * 
e- TERMIEJATE I F  ANY Y U t L I D E  C U N C E F i T ~ A T 1 O N  - 

BFCOMES N E G A T I V E  A T  ANY S T A C t  OF THF - 
C A L C U L A T I D N  - 

1- T F R M I N A T E  I F  ANY N U C L I D E  C O N C F N f R A l I O N  - 
IS N k G A T I V t  A T  T H F  F N D  O F  THt SEAQCH - 

2-  ALLOk NEGATTVF N U C L I R E  C O ~ J C E ~ T H A T I O N S  - 
P t S € R V E D  - - 

4 3 



D. P a r t i c l e ,  Power, and Reac t iv i ty-Worth  Distri- 
b u t i o n  F i l e s  

There  are e l e v e n  s t a n d a r d  i n t e r f a c e  f i l e s  which 

can  b e  c a t e g o r i z e d  as p a r t i c l e ,  power,  and r e a c t i v i -  

ty-worth d i s t r i b u t i o n  f i l e s :  SNCONS, FIXSRC, RTFLUX, 

ATFLUX, RCURNT, ACURNT, RAFLUX, AAFLUX, RZFLUX, 

PWDINT, and WORTHS. The s p e c i f i c a t i o n  f o r  each  o f  

t h e s e  f i l e s  f o l l o w s .  The WORTHS f i l e  i s  p r e s e n t e d  

as a t e n t a t i v e ,  f o r - t r i a l - u s e  s t a n d a r d  o n l y  and h a s  

n o t  y e t  been  f u l l y  adopted  as a s t a n d a r d .  

1. SNCONS - SN Cons tan t s  

The SNCONS, Ver s ion  I V  f i l e  s p e c i f i c a t i o n s  are 

unchanged from Vers ion  111. 
44  
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2 .  FIXSRC - D i s t r i b u t e d  and S u r f a c e  F ixed  
Sources  

FIXSRC-IV c o n t a i n s  two changes from FIXSRC-111: 

(a) A b l o c k i n g  f a c t o r  NBLOK h a s  been  added t o  
t h e  end of t h e  l i s t  o f  f i l e  c o n t r o l  words 
on t h e  S p e c i f i c a t i o n s  (1D) r e c o r d .  The 
u s e  o f  t h i s  f a c t o r  p e r m i t s  t h e  b l o c k i n g  
of  d i s t r i b u t e d  f i x e d  s o u r c e  d a t a  on  t h e  

3D r e c o r d .  ( I t  shou ld  b e  no ted  t h a t .  
FIXSRC-111 f i l e s  are s t r u c t u r e d  t h e  s a m e  
as FIXSRC-IV f i l e s  w i t h  NBLOK=l). 

(b)  A l ong- s t and ing  e r r o r  i n  the Th i rd  Jlimen- 
s i o n  S u r f a c e  Source  P o i n t e r s  (8D) r e c o r d  
h a s  been  c o r r e c t e d .  The l i s t  i n  Ver s ion  
I11 had been  i n c o r r e c t l y  g iven  as 

[ (ISPTRK(1, J) ,I=l ,NINTI) , J=l ,NINTK] . 
The NINTK shou ld  b e  NINTJ. 

c e  
C 
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t L  
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r u  
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C D  
C D  
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CD 
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3. RTFLUX (ATFLUX) - Regular  (Ad jo in t )  T o t a l  
F luxes ,  RCURNT (ACURNT) - Regular  (Ad jo in t )  
C u r r e n t s  

The f o u r  f i l e s  RTFLUX-IV, ATFLUX-IV, RCURNT-IV, 

and ACURNT-IV each  d i f f e r  from t h e i r  Ver s ion  I11 

c o u n t e r p a r t s  o n l y  i n  t h a t  t h e  former  have added a 

b lock ing  f a c t o r  NBLOK t o  t h e  end o f  t h e  l i s t  of f i l e  

c o n t r o l  words on t h e  S p e c i f i c a t i o n s  (1D) r e c o r d .  

The u s e  o f  t h e  NBLOK f a c t o r  p e r m i t s  t h e  b l o c k i n g  of 

e i t h e r  : 

(a) t h e  group v a r i a b l e  i n  one-d imens iona l  
problems ( s e e  2D r e c o r d ) ,  

o r  

(b)  t h e  second d imens iona l  v a r i a b l e  i n  two- o r  
t h ree -d imens iona l  problems ( s e e  3D r e c o r d ) .  

Note t h a t  t h e  Ver s ion  I11 f i l e s  are c o n s t r u c t e d  

in t h e  same way as Vers ion  I V  w i t h  NBLOK=l.  

t D  
CD 
t D  

O R D t H  OF GROUPS TS A C C O R D I N G  T O  O t t R E A S I N G  
ENERGY, N O T E  T Y A T  D O l l M L t  PRtCISIOk F C U X t S  ARE 
G I V E N  WHEN MULT=;! 
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4 .  RAFLUX (AAFLUX) - Regular  (Adjoi 
F luxes  

t) Angular 

The two f i l e s  RAFLUX and AAFLUX remain unchanged 

from t h e i r  Ver s ion  I11 s p e c i f i c a t i o n s .  

t9 
t D  
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O H D t R  n~ G R O U P S  rs A C C O H D I ~ G  T O  INCHFASING 
ENERGY,  T H E  D I R E C T I O N  N U M P E R S  M=l,NDIH D E N O T t  
D I R t C I I O N S  w H I C ~  ARk H E F L E C T F D  k I l H  R t S P E C T  T U  
THE D I R E C T I O N S  G T V E N  I N  THE SNCDNS F I L E ,  

I 
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t t  OF 

5 .  

The Vers ion  I V  RZFLUX f i l e  d i f f e r s  from Ver- 

s i o n  111 on ly  i n  t h a t  t h e  former has  r e p l a c e d  one 

of t h e  r e s e r v e d  v a r i a b l e s ,  X ( I ) ,  w i t h  a b lock ing  

f a c t o r ,  NBLOK, i n  t h e  c o n t r o l  words on t h e  Spec i -  

f i c a t i o n  (1D) r eco rd .  Thus,  t h e  t o t a l  number of Vers ion  I V  f i l e s  w i t h  NBLOK=l .  

RZFLUX- Regular  Zone-Averaged Group Fluxes  words on t h e  1D r e c o r d  remains  unchanged from Ver- 

s i o n  111. The NBLOK parameter  p e r m i t s  t h e  b lock ing  

of t h e  geomet r i e s  zone v a r i a b l e s  i n  problems hav ing  

a l a r g e  number of  zones ( s e e  2 D  r e c o r d ) .  

Note t h a t  Vers ion  111 RZFLUX f i l e s  a r e  merely 

60 



T I P t  
P O W t R  

6. 

Ver s ion  I V  of  t h e  PWDINT s p e c i f i c a t i o n  d i f f e r s  

PWDINT - Power D e n s i t i e s  by I n t e r v a l  d e n o t e  t h e  d a t a  b l o c k i n g  f a c t o r  t o  b e  a p p l i e d  t o  t h e  

second dimension v a r i a b l e  on t h e  2D r e c o r d .  

Erom Version I11 o n l y  by t h e  a d d i t i o n  of a word, 

NBLOK, t o  t h e  l i s t  o f  f i l e  c o n t r o l  words on t h e  

s p e c i f i c a t i o n s  (1D) r e c o r d .  NBLOK i s  used t o  NBLOKz.1.. 

Note t h a t  Ver s ion  I11 PWDINT f i l e s  a r e  a s u b s e t  

o f  Ver s ion  I V ,  i . e . ,  a r e  Ver s ion  I V  f i l e s  w i t h  

61 
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7. WORTHS - R e a c t i v i t y  p e r  c c  by  Fine-Mesh vers imn t O  b e  made p u b l i c .  I n  o r d e r  t o  b e  c o n s i s t -  

e n t  w i t h  o t h e r  f i l e s  d e s c r i b e d  h e r e i n ,  i t  i s  d e s i g -  

n a t e d  Vers ion  I V .  Th i s  f i l e  i s  n o t  f u l l y  adopted  as 

a s t a r d a r d  f i l e ,  b u t  i s  p r e s e n t e d  o n l y  as a t e n t a t i v e ,  

for-t:r i d - u s e  s t a n d a r d .  

I n t e r v a l  

Ver s ion  I V  o f  t h e  WORTHS f i l e  a c t u a l l y  r e p r e -  

s e n t s  o n l y  t h e  second v e r s i o n  o f  t h e  f i l e  as pro-  

posed i n  October  1973,  and i s ,  i n  f a c t ,  t h e  f i r s t  
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V. STANDARDIZED SUBROUTINES 

A. Genera l  D e s c r i p t i o n  

A se t  of  s t a n d a r d i z e d  r o u t i n e s  h a s  been d e f i n e d  

by t h e  CCCC i n  o r d e r  t o  s t a n d a r d i z e  program t i m i n g  

tests and t o  a c h i e v e  c o m p a t i b l e  coding  b o t h  f o r  t h e  

r e t r i e v a l  of  s e q u e n t i a l  f i l e  d a t a  from p e r i p h e r a l  

s t o r a g e  and f o r  m u l t i l e v e l  d a t a  management and t h e  

r e t r i e v a l  of  d a t a  from random a c c e s s  f i l e s .  (The 

m u l t i l e v e l  d a t a  management schemes and random a c c e s s  

d a t a  r e t r i e v a l  r o u t i n e s  are p r e s e n t e d  as t e n t a t i v e ,  

f o r - t r i a l - u s e  s t a n d a r d s . )  The c a l l  names, argu- 

ments ,  and usage  of t h e  s u b r o u t i n e s  are s t a n d a r d i z e d ,  

b u t  t h e  c o n t e n t s  of t h e  r o u t i n e s  are l e f t  e n t i r e l y  

t o  l o c a l  c h o i c e  and needs .  The o b j e c t i v e  i s  t o  p e r -  

m i t  t h e  exchange of  c a l l i n g  programs between i n s t a l -  

l a t i o n s  w i t h o u t  t h e  need f o r  m o d i f i c a t i o n  by l o c a l -  

i z i n g  t h e  e s s e n t i a l  a d a p t a t i o n s  t o  each  computing 

environment  t o  t h e  i n t e r i o r  of  t h e  s t a n d a r d i z e d  

s u b r o u t i n e s .  

B.  Program Timing - S u b r o u t i n e  TIMER 

1. TIMER S p e c i f i c a t i o n s  

FORM: TIMER(1 ,T) 

I i s  an  i n t e g e r  v a r i a b l e  i n d i c a t i n g  
t h e  r e s p o n s e  needed. 
I = 0 i n i t i a l i z e  t i m i n g  ( S e t  T ( 1 ) ,  
T(3)  t o  z e r o )  
I < 0 r e t u r n  a r r a y  T w i t h  a l l  
e n t r i e s  updated  (does  n o t  r e i n i -  
t i a l i z e )  
I > 0 r e t u r n  a r r a y  T w i t h  o n l y  
e n t r y  T(1)  updated from p r e v i o u s  
c a l l  (does  n o t  r e i n i t i a l i z e )  

i s  a 1 0  word v e c t o r  (double  p r e c i -  
s i o n  i f  n e c e s s a r y  f o r  t r a n s m i t t i n g  
BCD i n f o r m a t i o n ) .  
T ( 1 )  = e l a p s e d  c e n t r a l  p r o c e s s o r  
t i m e  i n  seconds  o r  c e n t r a l  and 
p e r i p h e r a l  p r o c e s s o r  t i m e s  i f  
o n l y  t h e  combina t ion  is  a v a i l a b l e .  
(Given as t i m e  s i n c e  l a s t  c a l l  t o  
TIMER w i t h  I = 0) .  
T(2)  = remain ing  " l i m i t i n g "  t i m e  
i n  seconds  ( a s  might  b e  used  t o  
t r i g g e r  a restart dump). 
T(3)  = e l a p s e d  p e r i p h e r a l  p roces-  
s o r  t i m e  i n  seconds  ( g i v e n  as 
time s i n c e  las t  c a l l  t o  TIMER 
w i t h  I = 0) .  
T(4)  = c u r r e n t  day i n  BCD as MMDDYY. 
T(5)  = u s e r ' s  i d e n t i f i c a t i o n  (86) .  
T(6)  = u s e r ' s  c h a r g e  number i n  
BCD as JJJJJJ. 
T(7)  = u s e r ' s  case i d e n t i f i c a t i o n  
i n  BCD as JJJJJJ. 
T(8)  = w a l l  c l o c k  time i n  BCD as 
HHMM.T (T i s  t e n t h s  of  a m i n u t e ) .  
T(9)  = u n s p e c i f i e d  f l o a t i n g - p o i n t  

T ( J )  

word. 
T(10)  = u n s p e c i f i e d  H o l l e r i t h  (A61 
word. 

2 .  TIMER Usage 

To r e t a i n  c o m p a t i b i l i t y  under  code exchange,  
__- 

T(9)  and T(10) s h o u l d  b e  used o n l y  f o r  l o c a l ,  u s e r ' s  

o p t i o n  p u r p o s e s ;  i . e . ,  t h e y  s h o u l d  n o t  b e  used t o  

c o n t r o l  program f low.  

C.  S e q u e n t i a l  F i l e  Handl ing  Rout ines  

A l l  t r a n s f e r  of  s e q u e n t i a l  file d a t a  between 

c e n t r a l  memory and p e r i p h e r a l  s t o r a g e  are managed 

under  t h e  c o n t r o l  o f  t h e  s t a n d a r d i z e d  s u b r o u t i n e s  

SEEK, REED,  and R I T E .  

The SEEK r o u t i n e  l o c a l i z e s  i n  one p l a c e  a 

c a t i l o g  o f  t h e  s e q u e n t i a l  d a t a  f i l e s  and t h e i r  cur -  

r e n t  s t a t u s .  SEEK i s  a n  i m p o r t a n t  f a c i l i t y  f o r  

l i n k i n g  codes  f o r  i t  p r o v i d e s  a means of  p a s s i n g  

s e q u e n t i a l  f i l e  s t a t u s  i n f o r m a t i o n  i n  a c o m p a t i b l e  

mamer between codes .  A c t u a l  d a t a  t r a n s f e r s  a r e  

e f f c c t e d  by t h e  REED and RITE r o u t i n e s .  I n  each 

ca l l  t o  REED o r  RITE a b l o c k  o f  d a t a  o f  a s p e c i f i e d  

number of  words i s  t r a n s f e r r e d .  The f l e x i b i l i t y  of  

FORTRAN l is ts  is  s a c r i f i c e d  under  t h i s  s p e c i f i c a t i o n  

i n  f a v o r  o f  p r o v i d i n g  l o c a l  i n s t a l l a t i o n s  complete  

freedom i n  a l l o c a t i n g  p e r i p h e r a l  s t o r a g e  u n i t s  o r  

d e v i c e s  t o  any g iven  program. 

--- 1. S u b r o u t i n e  SEEK 

a.  SEEK S p e c i f i c a t i o n s  

E O N :  SEEK (HNAME, IVERS, NREF, NOP) 

HNAME The H o l l e r i t h  name (A6) of a c l a s s  
o f  s e q u e n t i a l  f i l e s  of  s i m i l a r  
s t r u c t u r e .  

I V E R S  The v e r s i o n  number ( p o s i t i v e  i n t e g e r )  
d e f i n i n g  u n i q u e l y  a member f i l e  of  
t h e  class HNAME. 

N R E F  A p o s i t i v e  i n t e g e r  d e n o t i n g  t h e  
l o g i c a l  u n i t  r e f e r e n c e  number of  
t h e  s e q u e n t i a l  f i l e  HNAME, IVERS. 

When NOP=O o r  1, a v a l u e  o f  NREF=O 
o r  NREF=-1 i s  r e t u r n e d  t o  t h e  
c a l l i n g  program i f  t h e  f i l e  HNAME, 
IVERS i s  n o t  p r o p e r l y  i n i t i a l i z e d  
as f o l l o w s :  

NREF=O: The SEEK c a t a l o g  h a s  n o t  
been i n i t i a l i z e d  i n  accordance  w i t h  
l o c a l  r e q u i r e m e n t s .  It  may b e  
r e q u i r e d  l o c a l l y  t h a t  t h e  p a r a m e t e r s  
HNAME, IVERS, and NREF f o r  f i l e s ,  o r  a 
s u b s e t  of  t h e s e  p a r a m e t e r s ,  b e  loaded  
i n i t i a l l y  i n  t h e  SEEK t a b l e s  i n  t h e  
NOP=3 c a l l .  

NREF=-1: C a t a l o g  i n i t i a l i z a t i o n  
r e q u i r e m e n t s  are m e t  b u t  t h e  f i l e  
HNAME, IVERS h a s  n o t  been i n i t i a l -  
i z e d .  A f i l e  i s  i n i t i a l i z e d  by an 
NOP=1 c a l l .  F i l e  i n i t i a l i z a t i o n  
w i l l  i n c l u d e  comple t ing  o f  t h e  
c a t a l o g  e n t r i e s  n o t  r e q u i r e d  i n  
t h e  NOP=3 ca l l .  
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NOP 

For NOP=2, 3 ,  o r  4 ,  NREF i s  n o t  
r e f e r e n c e d  by  SEEK. F o t  NOP=5, 
t h e  v a l u e  o f  NREF h a s  s p e c i a l  
meaning. 

An i n p u t  i n t e g e r  t h a t  s p e c i f i e s  t h e  
r e sponse  r e q u i r e d  from SEEK. St:and- 
a r d  o p t i o n s  a r e :  

NOP=O: The u s e  o f  t h i s  o p t i o n  i s  
r e q u i r e d  p r i o r  t o  r e a d i n g  a sequen- 
t i a l  f i l e .  I f  IVERS.GT.0 and t h e  
t h e  f i l e  s p e c i f i e d  by  HNAME, IVERS 
h a s  been  i n i t i a l i z e d ,  SEEK r e t u r n s  
t h e  r e f e r e n c e  number NREF a s s i g n e d  
t o  t h e  g iven  f i l e .  I f  IVERS.EQ.0 
and a t  least  one v e r s i o n  o f  HNAME 
h a s  been  i n i t i a l i z e d ,  SEEK r e t u r n s  
t h e  r e f e r e n c e  number NREF and ve r -  
s i o n  number IVERS o f  t h e  las t  i n i -  
t i a l i z e d  v e r s i o n  o f  HNAME. 

NOP=l: I n i t i a l i z e s  a s e q u e n t i a l  
f i l e  p r i o r  t o  w r i t i n g  t h e  f i l e .  
I f  1VERS.GT.O and t h e  c a t a l o g  i n i -  
t i a l i z a t i o n  r equ i r emen t s  are satis-  
f i e d ,  SEEK i n i t i a l i z e s  t h e  f i l e  
HNAME, IVERS and r e t u r n s  t h e  r e f -  
e r e n c e  number NREF a s s i g n e d  t o  t h e  
f i l e .  I f  IVERS.EQ.0 and t h e  c a t a -  
l o g  i n i t i a l i z a t i o n  r equ i r emen t s  on 
t h e  c l a s s  o f  f i l e s  HNAME are sat is-  
f i e d ,  SEEK a s s i g n s  a v e r s i o n  num- 
b e r  IVERS t o  t h e  f i l e  e q u a l  t o  t h e  
number o f  p r e v i o u s l y  i n i t i a l i z e d  
v e r s i o n s  o f  HNAME p l u s  one ,  i n i -  
t i a l i z e s  t h e  new v e r s i o n  number 
and r e f e r e n c e  number NREF a s s i g n e d  
t o  t h e  f i l e .  

NOP=2: The SEEK s u b r o u t i n e  i s  
f i n a l i z e d .  T h i s  i s  t h e  l a s t  c a l l  
i s s u e d  by a program t o  SEEK t o  
per form any wrap-up f u n c t i o n s  on 
SEEK o r  i t s  c a t a l o g  r e q u i r e d  
l o c a l l y .  

NOPq3. The SEEK s u b r o u t i n e  i s  
i n i t i a l i z e d .  T h i s  i s  t h e  f i r s t  
c a l l  i s s u e d  t o  SEEK by a program 
t o  per form any i n s t a l l a t i o n  depend- 
e n t  i n i t i a l i z a t i o n s  o f  t h e  SEEK 
r o u t i n e  and i t s  c a t a l o g  t h a t  are 
r e q u i r e d .  

NOP=4: The SEEK t a b l e s  are modi- 
f i e d  t o  d e l e t e  t h e  f i l e  i n i t i a l i z -  
a t i o n  o f  s e q u e n t i a l  f i l e  HNAME, 
IVERS. A subsequen t  c a l l  t o  SEEK 
f o r  f i l e  HNAME,IVERS w i t h  NOP=O 
would r e t u r n  NREF=-1 u n t i l  a re- 
i n i t i a l i z a t i o n  i s  per formed.  

NOP=5: SEEK r e t u r n s  t h e  s e q u e n t i a l  
f i l e  i d e n t i f i e r s  HNAME and  IVERS 
a s s o c i a t e d  w i t h  t h e  r e f e r e n c e  
number NREF. 

S p e c i a l  N a m e :  I f  HNAME i n  a c a l l  
t o  SEEK i s  g i v e n  t h e  s p e c i a l  name 
CHANGE, two l o g i c a l  u n i t  r e f e r e n c e  
numbers are c o n c u r r e n t l y  i n p u t  t o  
SEEK i n  t h e  NREF and NOP p o s i t i o n s  
i n  the argument l i s t .  SEEK t h e n  

i n t e r c h a n g e s  t h e s e  u n i t  r e f e r e n c e  
number a s s ignmen t s  w i t h  r e s p e c t  t o  
t h e i r  HNAME,IVERS as s ignmen t s  i n  
t h e  SEEK c a t a l o g .  

b .  SEEK Usage 

The P r i n c i p a l  pu rpose  o f  t h e  s t a n d a r d  sub- 

r o u t i n e  SEEK i s  t o  p rov ide  management o f  t h e  l o g i c a l  

u n i t  r e f e r e n c e  numbers NREF, and the  s e q u e n t i a l  f i l e s  

t o  which they  are a s s i g n e d .  Whenever a s e q u e n t i a l  

f i l e  is  t o  b e  r ead  o r  w r i t t e n  by a c a l l i n g  program,  

a c a l l  t o  SEEK i s  made w i t h  t h e  f i l e  i d e n t i f y i n g  

pa rame te r s  HNAME and IVERS s p e c i f i e d .  The H o l l e r i t h  

name HNAME i n  A6 format  i d e n t i f i e s  a class o f  f i l e s  

o f  s i m i l a r  s t r u c t u r e ,  and t h e  v e r s i o n  number IVERS 

i s  a p o s i t i v e  i n t e g e r  t h a t  d e f i n e s  un ique ly  a member 

f i l e  o f  t h e  c l a s s  HNAME. I n  such  c a l l s  t o  SEEK, t h e  

p o s i t i v e  i n t e g e r  NOP i s  a l s o  s p e c i f i e d  which i d e n t i -  

f i e s  t h e  p a r t i c u l a r  r e sponse  d e s i r e d  from SEEK. I n  

t h e s e  p r i n c i p a l  c a l l s  t o  SEEK, t h e  l o g i c a l  u n i t  r e f -  

e r e n c e  number NREF f o r  t h e  s e q u e n t i a l  f i l e  HNAME, 

IVERS i s  r e t u r n e d  t o  t h e  c a l l i n g  program. 

SEEK, t h e r e f o r e ,  m a i n t a i n s  a c a t a l o g ,  o r  

se t  o f  t a b l e s ,  t h a t  a s s o c i a t e s  t h e  c u r r e n t  l i s t  o f  

l o g i c a l  u n i t  r e f e r e n c e  numbers NREF w i t h  t h e  cor -  

r e spond ing  s e q u e n t i a l  f i l e  names HNAME and v e r s i o n  

numbers IVERS. The c a l l i n g  program u s e s  t h e  NREF in 

s t a n d a r d  s u b r o u t i n e  REED o r  RITE c a l l s  t o  r e a d  o r  

w r i t e ,  r e s p e c t i v e l y ,  r e c o r d s  on t h e  s e q u e n t i a l  f i l e  

i d e n t i f i e d  by NREF. In a l o c a l  envi ronment ,  NREF 

may i d e n t i f y  a unique  s t o r a g e  " u n i t , "  o r  i t  may iden-  

t i f y  one o f  a number o f  f i l e s  t h a t  are s t o r e d  on t h e  

same u n i t  o r  b u l k  memory d e v i c e .  In t h i s  c o n t e x t  i t  

is  notewor thy  t h a t  t h e  r e c i p e s  used  i n  SEEK t o  a s s i g n  

r e f e r e n c e  numbers are e n t i r e l y  a t  l o c a l  o p t i o n .  Con- 

s e q u e n t l y ,  t h e  r e f e r e n c e  number ass ignment  r e c i p e  can  

b e  used l o c a l l y  t o  i d e n t i f y  i n  REED o r  RITE t h e  spe- 

c i f i c  l o c a t i o n  o f  a f i l e  on a u n i t  from i t s  r e f e r e n c e  

number. 

Two t y p e s  o f  i n i t i a l i z a t i o n  are used  i n  t h e  

SEEK r o u t i n e .  One form o f  i n i t i a l i z a t i o n  is  t h e  over -  

a l l  i n i t i a l i z a t i o n  o f  t h e  SEEK r o u t i n e  per formed under  

an  NOP=3 c a l l  a t  the b e g i n n i n g  of a program. The SEEK 

i n i t i a l i z a t i o n  i s  e n t i r e l y  a l o c a l  o p t i o n .  The SEEK 

i n i t i a l i z a t i o n  can  b e  used t o  s p e c i f y  p a r t i a l l y  o r  

comple t e ly  t h e  c o n t e n t s  o f  t h e  SEEK c a t a l o g  i n i t i a l l y .  

O r  i t  cou ld  b e  used  t o  e s t a b l i s h  f i l e  b u f f e r s ,  o r  f o r  /7 
any o t h e r  f i l e  i n i t i a l i z a t i o n s  r e q u i r e d  by l o c a l  p 

t i c e .  A p a r t i a l  i n i t i a l  s p e c i f i c a t i o n  o f  t h e  SEEK 
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c a t a l o g  could  b e  used t o  d i s t i n g u i s h  two g e n e r a l  

t y p e s  o f  f i l e s  such  as i n t e r f a c e  f i l e s  and s c r a t c h  

f i l e s .  Th i s  might  i n v o l v e  two d i f f e r e n t  modes of  

s t o r a g e ,  and ,  t h e r e f o r e ,  two d i f f e r e n t  p rocedures  

i n  h a n d l i n g  r e f e r e n c e  numbers. 

The second type  o f  i n i t i a l i z a t i o n  i s  t h e  

i n i t i a l i z a t i o n  o f  a f i l e .  Whenever a f i l e  i s  t o  

b e  w r i t t e n ,  an NOP=l SEEK c a l l  i s  r e q u i r e d .  The 

f i l e  is  t h e n  s a i d  t o  b e  i n i t i a l i z e d .  When a f i l e  

i s  t o  b e  r e a d ,  an NOP=O c a l l  i s  r e q u i r e d .  Such a 

c a l l  can b e  v a l i d  o n l y  i f  t h e  r e q u e s t e d  f i l e  h a s  

been p r e v i o u s l y  i n i t i a l i z e d .  The a c t u a l  f i l e  i n i -  

t i a l i z a t i o n  p rocedure  per formed i n  SEEK i n  r e sponse  

t o  an NOP=l c a l l  depends upon what i n i t i a l i z a t i o n s  

are per formed i n  t h e  SEEK i n i t i a l i z a t i o n  c a l l  (NOP=3). 

I f  t h e  SEEK c a t a l o g  i s  comple t e ly  e s t a b l i s h e d  i n  t h e  

NOP=3 c a l l ,  t h e n  f i l e  i n i t i a l i z a t i o n  may e n t a i l  o n l y  

t h e  s e t t i n g  o f  a f l a g  t o  i n d i c a t e  t h a t  an  i n i t i a l i z -  

a t i o n  c a l l  h a s  been  performed. On t h e  o t h e r  hand ,  

i f  no  e n t r i e s  i n  t h e  SEEK c a t a l o g  are made i n  t h e  

NOP=3 c a l l ,  t hen  t h e  HNAME, IVERS, and NREF param- 

e ters  are e n t e r e d  i n  t h e  c a t a l o g  i n  r e sponse  t o  

NOP=l c a l l s .  Such d e t a i l s  do n o t  a f f e c t  t h e  l o g i c  

of  t h e  c a l l i n g  program; consequen t ly ,  t hey  need n o t  

b e  s t a n d a r d i z e d .  

The E r r o r  Return  f l a g s ,  NREF=O o r  NREF=-1, 

a r e  p r i m a r i l y  f o r  debugging  a p p l i c a t i o n s  a l t h o u g h  

they  can  b e  used  f o r  o t h e r  purposes .  Consequent ly ,  

i t  is n o t  r e q u i r e d  t h a t  t es t s  on NREF b e  per formed 

a f t e r  e v e r y  SEEK c a l l .  Such tes ts  would b e  redun- 

d a n t  and would produce  unnecessa ry  c l u t t e r  i n  pro-  

grams a f t e r  t h e  debugging phase  is  completed.  Such 

temporary  t e s t i n g  r e q u i r e s  no s t a n d a r d i z a t i o n .  Ap- 

p l i c a t i o n s  of e r r o r  f l a g s  t h a t  have  a permanent e f -  

f e c t  on programming l o g i c ,  however,  shou ld  conform 

t o  t h e  s t a n d a r d s .  

2 .  S u b r o u t i n e s  REED and RITE 

a. REED and R I T E  S p e c i f i c a t i o n s  

FORM: REED (NREF, IREC, ARRAY(I), WDS, 
MODE) 

RITE (NREF, I R E C ,  ARRAY(I), WDS, 
MODE) 

The l o g i c a l  u n i t  r e f e r e n c e  number 
a s s i g n e d  by  SEEK f o r  t h e  s e q u e n t i a l  
f i l e  b e i n g  r e a d  o r  w r i t t e n .  

IREC>O, t h e  number o f  t h e  r e c o r d  t o  
b e  t r a n s f e r r e d .  IREC=O s i g n i f i e s  
t e r m i n a t i o n  o f  r e a d i n g  o r  w r i t i n g  
o f  t h e  s e q u e n t i a l  f i l e  NREF. 

NREF 

IREC 

ARRAY (I) 

NWDS 

MODE 

The s t a r t i n g  a d d r e s s  i n  c e n t r a l  
memory a t  which t h e  t r a n s f e r  i s  t o  
beg in .  

The t o t a l  number o f  s i n g l e - p r e c i s i o n  
words t o  be  moved. 

T h i s  p r o v i d e s  f o r  b u f f e r i n g  o r  p a r a l -  
l e l  p r o c e s s i n g .  MODE=O, t h e  o r d e r  
i s  comple ted  b e f o r e  t h e  r e t u r n  from 
REED o r  RITE. M O D E = l ,  t h e  o r d e r  i s  
n o t  n e c e s s a r i l y  completed b e f o r e  t h e  
r e t u r n .  MODE=2, t h i s  f o r c e s  comple t ion  
of a MODE=l  o r d e r  i s s u e d  i n  a p r e v i o u s  
c a l l .  

b .  REED and RITE Usage 

The o b j e c t i v e  i n  d e f i n i n g  s t a n d a r d  s u b r o u t i n e s  

REED and R I T E  i s  t o  p r o v i d e  an e f f i c i e n t  approach  t o  

t h e  problem o f  a d a p t i n g  codes  t o  l o c a l  d a t a  s t o r a g e  

f a c i l i t i e s .  C e n t r a l  memory f a c i l i t i e s ,  a l t hough  of 

v a r y i n g  c a p a c i t y ,  are common t o  a l l  computers.  I n  ad- 

d i t i o n ,  s t a n d a r d  FORTRAN r e a d  and w r i t e  s t a t e m e n t s  f o r  

t r a n s f e r r i n g  s e q u e n t i a l  f i l e  d a t a  between f a c i l i t i e s  

are irrplemented u n i v e r s a l l y .  However, i n  some env i ron -  

ments t h e  h a n d l i n g  o f  s e q u e n t i a l  f i l e  d a t a  t r a n s f e r s  

by s t a n d a r d  FORTRAN r e a d  and w r i t e  s t a t e m e n t s  i s  unac- 

c e p t a b l y  i n e f f i c i e n t .  Consequent ly ,  t h e  p r a c t i c e  o f  

e x e c u t i n g  a l l  s e q u e n t i a l  f i l e  d a t a  t r a n s f e r s  t h rough  

REED and RITE c a l l s  h a s  been  adopted .  The l o c a l  i n -  

s t a l l a t i o n s  may t h e n  d e s i g n  REED and RITE s u b r o u t i n e s  

t h a t  o p t i m a l l y  u t i l i z e  l o c a l  s t o r a g e  f a c i l i t i e s .  

‘Tci a v o i d  c o n f l i c t s  under  code  exchange which 

might n e c e s s i t a t e  l a r g e - s c a l e  c a l l i n g  program modif i -  

c a t i o n s ,  c a r e f u l  usage  o f  REED and R I T E  i s  r e q u i r e d .  

A REEX c a l l  t r a n s f e r s  NWDS words o f  r e c o r d  I R E C  i n  

t h e  s e q u e n t i a l  r i l e  on l o g i c a l  u n i t  NREF from pe r iph -  

e r a l  s t o r a g e  t o  cen t ra l  memory l o c a t i o n  ARRAY(1) .  A 

R I T E  c a l l  pe r fo rms  t h e  i n v e r s e  o p e r a t i o n .  Records 

are numbered c o n s e c u t i v e l y  i n  s e q u e n t i a l  f i l e s  b u t  

t hey  may b e  a c c e s s e d  i n  any o r d e r  by REED c a l l s .  Thus,  

i f  t h e  r e c o r d s  must a c t u a l l y  be  a c c e s s e d  randomly, 

REED j n t e r n a l l y  pe r fo rms  t h e  r e q u i r e d  u n i t  p o s i t i o n -  

i n g  calls such  as rewinds ,  backspaces ,  o r  dummy r e a d s .  

This i.mplies t h a t  REED must keep  t r a c k  of t h e  c u r r e n t  

p o s i t i o n s  o f  a l l  s e q u e n t i a l  access f i l e s .  

The o r d e r i n g  o f  fieles and t h e  number o f  rec- 

o r d s  p e r  f i l e  must b e  p rov ided  t h e  REED and RITE sub- 

r o u t i n e s  i f  s e v e r a l  f i l e s  are t o  b e  s t a c k e d  on t h e  

same s e q u e n t i a l  p h y s i c a l  u n i t .  The i n f o r m a t i o n  i s  

r e q u i r e d  f o r  p o s i t i o n i n g  t h e  p h y s i c a l  u n i t  on t h e  

c o r r e r t  r e c o r d  I R E C  o f  t h e  f i l e  on l o g i c a l  u n i t  NREF. 
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The t e r m i n a t i o n  c a l l s  (IREC=O) t o  REED and 

RITE shou ld  immediately f o l l o w  complet ion of  r e a d i n g  

o r  w r i t i n g  a f i l e .  

D. M u l t i l e v e l  Data Management and Random Access 
F i l e  Handl ing 

A s  mentioned i n  Sec.  1 I . D  o f  t h i s  r e p o r t ,  a set 

of  s t a n d a r d i z e d  r o u t i n e s  f o r  m u l t i l e v e l  d a t a  manage- 

ment and random a c c e s s  f i l e  h a n d l i n g  h a s  been g iven  

t e n t a t i v e  approva l  as s t a n d a r d - f o r - t r i a l - u s e .  The 

r o u t i n e s  d e s c r i b e d  below e s t a b l i s h  a s t a n d a r d i z e d  

approach t o  m u l t i l e v e l  d a t a  management which,  i f  

implemented i n  a code,  shou ld  pe rmi t  h i g h l y  e l e g a n t  

and f l e x i b l e  d a t a  s t o r a g e  and t r a n s f e r  s t r a t e g i e s  

w i t h  minimum e f f e c t  on code e x c h a n g e a b i l i t y .  

1. Terminology 

In t h e  c o n t e x t  of  t h e  ensu ing  d i s c u s s i o n ,  t h e  

f o l l o w i n g  t e rmino logy  w i l l  be  used :  

Extended Core:  

F a s t  Core: 

Random Access 
Data:  

Random Access 
F i l e  : 

That p o r t i o n  of a computing 
sys t em c o n t a i n i n g  s t o r a g e  
l o c a t i o n s  which s e r v e  as 
b u f f e r  f o r  random a c c e s s  d a t a .  
Extended c o r e  may be physically 
s e p a r a t e  from c e n t r a l .  memory 
a s  a p e r i p h e r a l  l a r g e  c o r e  
memory (LCM) on two-hierarchy 
memory computers o r  i t  may b e  
a p o r t i o n  o f  c e n t r a l  memory 
which h a s  been d e s i g n a t e d  a s  
ex tended  c o r e  on s i n g l e -  
h i e r a r c h y  memory computers .  

That  p o r t i o n  of a computing 
sys t em which c o n t a i n s  s t o r a g e  
f o r  b o t h  d a t a  and i n s t r u c t i o n s ,  
which i s  d i r e c t l y  coupled t o  
t h e  computat ions p o r t i o n  of  t h e  
sys t em,  and which i s  d i r e c t l y  
coupled t o  ex tended  c o r e .  Fas t  
c o r e  may b e  t h e  e n t i r e  c e n t r a l  
memory, i . e . ,  s m a l l  c o r e  mem- 
o r y  (SCM) on two-hierarchy 
memory machines ,  o r  i t  may b e  
t h a t  p o r t i o n  of  c e n t r a l  memory 
remaining a f t e r  an extended 
c o r e  p o r t i o n  is  d e s i g n a t e d  on 
s i n g l e - h i e r a r c h y  memory 
machines.  

Data  which can  be  t r a n s f e r r e d  
between f a s t  c o r e  and ex tended  
c o r e  i n  out-of-sequence 
s t r i n g s  . 

(Also c a l l e d  D i r e c t  Access 
F i l e ) .  A name c o l l e c t i o n  o f  
d a t a  which is s t o r e d  on a 
p e r i p h e r a l  s t o r a g e  d e v i c e .  
The f i l e  d a t a  a r e  a r r anged  
i n  b l o c k s  which can 
t r a n s f e r r e d  between 
c o r e  and p e r i p h e r a l  

be  
ex tended  
s t o r a g e  

L o g i c a l  F i l e  : 

Block: 

S t r i n g :  

Disk:  

P h y s i c a l  U n i t :  

File-Group : 

/7 randomly, i . e . ,  o u t  of 
sequence.  

A random a c c e s s  f i l e .  The 
i d e n t i t y  o f  a l o g i c a l  f i l e  
i n  a code i s  e s t a b l i s h e d  by 
an i n t e g e r  v a r i a b l e ,  t h e  
( l o g i c a l )  f i l e  r e f e r e n c e  
number. 

A s u b p o r t i o n  of a random 
a c c e s s  f i l e .  The b l o c k  s i z e  
is  determined by t h e  amount 
of  extended c o r e  s t o r a g e  
t h a t  can b e  a l l o c a t e d  t o  
t h e  random a c c e s s  f i l e .  Data 
t r a n s f e r s  between t h e  p e r i p h -  
e r a l  d e v i c e  and ex tended  c o r e  
a r e  b l o c k  t r a n s f e r s .  

A s u b p o r t i o n  oft a random 
a c c e s s  f i l e  b lock .  Data  
t r a n s f e r s  between f a s t  c o r e  
and ex tended  c o r e  a r e  s t r i n g  
t r a n s f e r s .  

A g e n e r i c  name f o r  p e r i p h e r a l  
s t o r a g e  d e v i c e  used f o r  s t o r i n g  
random a c c e s s  f i l e s .  

An i d e n t i f i a b l e  s u b p a r t  of a 
d i s k .  One o r  more p h y s i c a l  
u n i t s  comprise  a d i s k .  

A c o l l e c t i o n  of  one o r  more 
random a c c e s s  f i l e s .  The 
f i l e - g r o u p  c o l l e c t i o n  i s  
a s s i g n e d  t o  a s i n g l e  p h y s i c a l  
u n i t .  

2 .  M u l t i l e v e l  Data  Management Scheme 

The s t a n d a r d i z e d  method o f  m u l t i l e v e l  d a t a  man- 

agement u s i n g  random a c c e s s  d a t a  i s  shown i n  F i g .  1 2 .  

Each random a c c e s s  f i l e  i s  composed of b l o c k s  and re- 

s i d e s  on d i s k ,  o r  more c o r r e c t l y ,  on a p h y s i c a l  u n i t .  

When needed ,  t h e  b l o c k s  of  d a t a  are t r a n s f e r r e d  be- 

tween ex tended  c o r e  and t h e  p h y s i c a l  u n i t  on d i s k  and 

then  s t r i n g s  of  d a t a  a r e  t r a n s f e r r e d  between extended 

c o r e  and f a s t  c o r e .  

3. S u b r o u t i n e  DOPC 

The f i r s t  t e n t a t i v e l y  s t a n d a r d i z e d  s u b r o u t i n e ,  

DOPC, p r o v i d e s  f o r  opening and c l o s i n g  t h e  p h y s i c a l  

( d i s k )  u n i t s  t o  b e  used f o r  s t o r i n g  t h e  random a c c e s s  

f i l e s .  I n f o r m a t i o n  abou t  maximum b l o c k  s i z e  and t h e  

number of  b l o c k s  r e q u i r e d  by a random a c c e s s  f i l e  i s  

determined i n  t h e  main code r o u t i n e s  and passed  t o  

DOPC. P h y s i c a l  u n i t  i d e n t i f i e r s ,  d i s k  l o c a t i o n s ,  and 

o t h e r  s p e c i f i c s  on s t o r a g e  a r e  l o c a l - i n s t a l l a t i o n -  

dependent  which must b e  e s t a b l i s h e d  by DOPC and s u  

a b l y  s t o r e d ,  e . g . ,  i n  named COMMON, f o r  subsequen t  

by t h e  s u b r o u t i n e s  DRED and DRIT. The a c t u a l  programming 

68 



0 
Fast  Core 

Extended 
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Block 1 3 
Block 2 3 
Block 3 1 

Physical 
Unit 

(Disk)  

F ig .  1 2 .  Scheme f o r  mul t i l eve l . ,  random a c c e s s  d a t a  t r a n s f e r s .  

of  s u b r o u t i n e  DOPC i s  l e f t  e n t i r e l y  t o  t h e  l o c a l  NREF 

i n s  t a l l a t  i on .  

a. DOPC S p e c i f i c a t i o n s  

FORM: DOPC (IOP, NREF, NGREF, IERRCS, 
ARRAY(K), MXLEN, MXBLOK, LENFIL) 

FUNCTION: Def ine  (open) and r e l e a s e  ( c l o s e )  
t h e  p h y s i c a l  u n i t s  f o r  t h e  random 
a c c e s s  f i l e s .  Also f o r  i n i t i a l i z -  
i n g  pa rame te r s  which a r e  needed f o r  
r e s e r v i n g  s p a c e  on d i s k ,  i d e n t i f y i n g  
t h e  u n i t s ,  e t c .  

NGREF 

ROLE OF 
ARGUMENTS : 

IOP 0 - I n i t i a l i z e  t h e  r o u t i n e  ( c a l l e d  
once i n  a program module b e f o r e  
a l l  o t h e r  DOPC c a l l s ) .  

1 - Def ine  t h e  l o g i c a l  f i l e  i d e n t i -  
f i e d  by pa rame te r  NREF (NREF 
i s  passed  t o  DOPC). 

2 - S i g n a l  t o  DOPC t h a t  a l l  l o g i c a l  
f i l e s  a s s i g n e d  t o  t h i s  f i l e -  
group have been d e f i n e d ,  i . e . ,  
a l l  f i l e s  d e f i n e d  w i t h  IOP=1 
c a l l s  s i n c e  e i t h e r  t h e  l as t  
IOP=2 c a l l  o r  t h e  o r i g i n a l  
IOP=O c a l l .  A un ique  f i l e -  
group i d e n t i f i e r ,  NGREF, i s  
passed  t o  DOPC. 

t h e  f i l e - g r o u p  w i t h  i d e n t i f y i n g  
r e f e r e n c e  number NGREF w i l l  b e  
d e l e t e d .  

at  t h e  conc lus ion  of program 
module).  

3 - A l l  l o g i c a l  f i l e s  a s s i g n e d  t o  

4 - F i n a l i z a t i o n  o p t i o n  ( c a l l e d  once 

IXRRCS 

1iF.RAY (K) 

IECLEN 

I f  IOP=l ,  NREF i s  t h e  f i l e  r e f e r e n c e  
number of  t h e  l o g i c a l  f i l e  b e i n g  de- 
f i n e d  i n  t h e  c a l l  t o  DOPC. The nu- 
m e r i c a l  v a l u e  f o r  NREF is  passed  t o  
DOPC from t h e  c a l l i n g  r o u t i n e .  
I f  IOP#1, NREF i s  n o t  used.  

I f  IOP=2 o r  3 ,  NGREF i s  t h e  f i l e -  
group r e f e r e n c e  number of  t h e  f i l e -  
group b e i n g  d e f i n e d  o r  d e l e t e d  i n  
t h e  c a l l  t o  DOPC. Numerical v a l u e  
of  NGREF is  passed  t o  DOPC from t h e  
c a l l i n g  r o u t i n e .  
I f  IOP=O, 1, o r  4 ,  NGREF i s  n o t  used.  

E r r o r  pa rame te r  (IERRCSCO i n d i c a t e s  
an e r r o r  condi t ion has  been detected 
i n  DOPC). 

I f  IOP=O and computer i s  s i n g l e -  
h i e r a r c h y  memory, ARRAY(K) i s  t h e  
s t a r t i n g  a d d r e s s  of ex tended  c o r e  
in c e n t r a l  memory. 
I f  IOPfO o r  computer is  two-hierarchy 
memory, ARRAY(K) i s  n o t  used.  NOTE: 
Even though n o t  used on two-hierarchy 
memory machines ,  i t  i s  recommended 
t h a t  t h e  e n t r y  ARRAY(K) i n  t h e  DOPC 
c a l l  w i t h  IOP=O b e  e n t e r e d  i n  a form, 
s a y ,  A(KMAXP) , where KMAXF = KMAXi-1, 
and KMAX i s  e q u a l  t o  t h e  l a s t  s t o r a g e  
l o c a t i o n  r e q u i r e d  i n  f a s t  c o r e .  Such 
a p r a c t i c e  w i l l  s i m p l i f y  t h e  conve r s ion  
of  t h e  code t o  o p e r a t i o n  on a s i n g l e -  
h i e r a r c h y  memory machine. 

I f  IOP=l ,  MXLEN i s  t h e  maximum l e n g t h  
( i n  s i n g l e - p r e c i s i o n  words) o f  b l o c k s  
i n  t h e  l o g i c a l  f i l e  w i t h  r e f e r e n c e  
number NREF. 
I f  IOP#l ,  MXLEN i s  n o t  used.  
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MXBLOK I f  IOP=1, MXBLOK is t h e  t o t a l  num- 
b e r  o f  b l o c k s  i n  t h e  l o g i c a l  f i l e  
w i t h  r e f e r e n c e  number NKEF. 
I f  IOP#l,  MXBLOK i s  n o t  used .  

LENFIL I f  LENFIL>O, LENFIL is  t h e  t o t a l  
f i l e  l e n g t h  ( i n  s i n g l e - p r e c i s i o n  
words) o f  t h e  l o g i c a l  f i l e  NREF. 
I f  LENFIL=O, t h e  t o t a l  f i l e  l e n g t h  
o f  l o g i c a l  f i l e  NREF is  assumed t o  
be  MXBLOKAMXLEN. (Th i s  o p t i o n  i s  
p rov ided  t o  pe rmi t  more e f f i c i e n t  
u t i l i z a t i o n  o f  d i s k  s p a c e  when a 
l o g i c a l  f i l e  c o n t a i n s  some b l o c k s  
t h a t  are s h o r t e r  t h a n  MXLEN). 

b .  DOPC Usage 

The concept  of f i l e - g r o u p s  h a s  been  i n t r o -  

duced i n  o r d e r  t o  minimize t h e  number o f  p h y s i c a l  

u n i t s  which need t o  b e  u t i l i z e d  d u r i n g  t h e  e x e c u t i o n  

o f  a program module. A t  i n s t a l l a t i o n s  where t h e  num- 

b e r  o f  p h y s i c a l  u n i t s  i s  r e s t r i c t e d ,  a l l  t h e  l o g i c a l  

f i l e s  i n  a f i l e - g r o u p  are a s s i g n e d  t o  t h e  same phys- 

i c a l  u n i t .  Two o r  more l o g i c a l  f i l e s  which are si- 

mul t aneous ly  h i g h l y  a c t i v e  i n  a code shou ld  n o t  be  

a s s i g n e d  t o  t h e  same f i l e - g r o u p .  A t  i n s t a l l a t i o n s  

where t h e r e  is no r e s t r i c t i o n  on t h e  number of phys- 

i c a l  u n i t s ,  f i l e - g r o u p i n g  may b e  i g n o r e d ,  i . e . ,  each  

l o g i c a l - f i l e  i s  a s s i g n e d  t o  i t s  own, unique  f i l e -  

g roup,  so t h a t  each  l o g i c a l  f i l e  i s  a s s i g n e d  t o  a 

s e p a r a t e  p h y s i c a l  u n i t .  

The f o l l o w i n g  g u i d e l i n e s  a p p l y  t o  t h e  

a p p l i c a t i o n  o f  

( i )  

( i i )  

( i i i )  

DOPC: 

A l l  random a c c e s s  f i l e s  a s s i g n e d  t o  
a f i l e - g r o u p  must e a c h  b e  d e f i n e d  
( w i t h  IOP=l) and then  t h e  f i l e - g r o u p  
d e f i n e d  ( w i t h  IOP=2) b e f o r e  any o f  
t h e  f i l e s  i n  t h i s  f i l e - g r o u p  are 
used .  

S e v e r a l  f i l e - g r o u p s  can  be  used  by 
a g iven  program module. A p a r t i c u l a r  
f i l e - g r o u p  can  be  d e f i n e d  and sub- 
s e q u e n t l y  d e l e t e d  independen t ly  of 
t h e  t i m e s  o f  d e f i n i t i o n  and d e l e t i o n  
o f  o t h e r  f i l e - g r o u p s  used  by  t h e  
module. 

A l l  random a c c e s s  f i l e s  i n  a f i l e -  
group are d e l e t e d  s i m u l t a n e o u s l y  w i t h  
an IOP=3 c a l l .  F i l e s  canno t  be  de- 
l e t e d  independen t ly  from t h e  f i l e -  
group. F i l e  r e f e r e n c e  numbers can  
b e  r e a s s i g n e d  a f t e r  t h e  f i l e s  have  
been  d e l e t e d .  

I f  t h e  LENFIL pa rame te r  i s  used ,  a l l  book- 

keep ing  f o r  v a r i a b l e  b l o c k  s i z e s  must b e  k e p t  i n  t h e  

i n s t a l l a t i o n - d e p e n d e n t  v e r s i o n s  o f  s u b r o u t i n e s  DRED 

and DRIT. Such u s e  o f  v a r i a b l e  b l o c k  s i z e s  can  t h e n  

b e  d u p l i c a t e d  a t  o t h e r  i n s t a l l a t i o n s  o r  t h e  MXLEN 

v a l u e  cou ld  b e  assumed f o r  a l l  r e c o r d s  i f  t h e  

i n s t a l l a t i o n  p r e f e r r e d  t o  i g n o r e  t h e  v a r i a b l e  b l o c k  

s i z e  f e a t u r e .  In t h e  l a t t e r  case, a l l  b l o c k s  would 

b e  assumed t o  be  MXLEN-words l o n g ,  MXBLOKAMXLEN words 

would be  r e s e r v e d  on a p h y s i c a l  u n i t ,  and t h e  LENFIL 

pa rame te r  would b e  ignored .  

4 .  S u b r o u t i n e s  DRED and DRIT 

The p a i r  of s u b r o u t i n e s  DRED (pronounced DEE- 

READ) and D R I T  (pronounced DEE-WRITE) p r o v i d e  f o r  

b l o c k  t r a n s f e r s  between d i s k  and ex tended  co re .  DRED 

is  used f o r  r e a d i n g  b l o c k s  o f  d a t a  i n t o  ex tended  c o r e  

from d i s k ,  i . e . ,  d i sk- to-ex tended  c o r e  t r a n s f e r s ,  

w h i l e  DRIT i s  used  t o  " w r i t e "  b l o c k s  o f  d a t a  o n t o  

d i s k  from extended  c o r e ,  i . e . ,  ex tended  co re - to -d i sk  

t r a n s f e r s .  These s u b r o u t i n e s  move d a t a  b l o c k s  t o  and 

from l o c a t i o n s  ( n o t  a d d r e s s e s )  i n  ex tended  c o r e .  Fo r  

t h e s e  t r a n s f e r s  a l l  o r  p a r t  o f  t h e  r e q u e s t e d  b l o c k  may 

be  t r a n s f e r r e d .  A l l  t r a n s f e r s ,  however,  must b e g i n  

w i t h  t h e  f i r s t  word o f  t h e  b lock .  

a. DRED S p e c i f i c a t i o n s  

FORM: 

FUNCTION : 

ROLE OF 
ARGUMENTS : 

NREF 

NBLOK 

LCM 

NBWDS 

MODE 

DRED (NREF, NBLOK, LCM, NBWDS, MODE) 

T r a n s f e r  b locks  o f  d a t a  from d i s k  t o  
ex tended  c o r e  

F i l e  r e f e r e n c e  number o f  t h e  l o g i c a l  
(random a c c e s s )  f i l e .  

Number o f  t h e  b l o c k  i n  f i l e  NREF from 
which d a t a  w i l l  b e  t r a n s f e r r e d .  

L o c a t i o n  i n  ex tended  c o r e  i n t o  which 
t h e  f i r s t  word o f  d a t a  from t h e  b l o c k  
w i l l  b e  t r a n s f e r r e d .  

Number o f  words ( s i n g l e  p r e c i s i o n )  of 
d a t a  from t h e  b lock  w i l l  b e  t r a n s f e r r e d .  

T r a n s f e r  o p e r a t i o n  mode ( p r o v i d e s  f o r  
p a r a l l e l  p r o c e s s i n g )  

0 - Complete t h e  command b e f o r e  re- 
t u r n i n g  c o n t r o l  t o  t h e  c a l l i n g  
p r o  gram. 

1 - Command i s  n o t  n e c e s s a r i l y  com- 
p l e t e d  b e f o r e  c o n t r o l  i s  r e t u r n e d  
t o  t h e  c a l l i n g  program. 

2 - Forces  comple t ion  o f  a MODE=l 
command i s s u e d  i n  a p r e v i o u s  c a l l .  

b. DRIT S p e c i f i c a t i o n s  I 
FORM: 

FUNCTION : 

ROLE OF 
ARGUMENTS : 

NREF 

NBLOK 

DRIT (NREF, NBLOK, LCM, NBWDS, MODE) 

T r a n s f e r  d a t a  b l o c k s  from extended  
c o r e  t o  d i s k .  

F i l e  r e f e r e n c e  number o f  t h e  l o g i c a l  
(random a c c e s s )  f i l e .  

which d a t a  w i l l  b e  t r a n s f e r r e d .  i Number of  t h e  b l o c k  i n  f i l e  NREF 
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L CM Loca t ion  i n  ex tended  c o r e  from 
where f i r s t  word of d a t a  w i l l  b e  
t r a n s f e r r e d .  

NBWDS Number o f  words ( s i n g l e  p r e c i s i o n )  
o f  d a t a  t o  b e  t r a n s f e r r e d .  

MODE T r a n s f e r  o p e r a t i o n  mode (p rov ides  
f o r  p a r a l l e l  p r o c e s s i n g ) .  

0 - Complete t h e  command b e f o r e  
r e t u r n i n g  c o n t r o l  t o  t h e  
c a l l i n g  program. 

1 - Command i s  n o t  n e c e s s a r i l y  com- 
p l e t e d  b e f o r e  c o n t r o l  i s  re- 
t u r n e d  t o  t h e  c a l l i n g  program. 

2 - Forces  comple t ion  o f  a MODE=l 
command i s s u e d  i n  a p r e v i o u s  
c a l l .  

c. DFXD~DRIT Usage 

Blocks  may b e  r e a d  from o r  w r i t t e n  t o  d i s k  

randomly. Given t h e  NREF and NBLOK pa rame te r s  DRED 

and DRIT must be  a b l e  t o  de t e rmine  t h e  c o r r e c t  d i s k  

( p h y s i c a l  u n i t )  p o s i t i o n s  by u s i n g  t h e  l o c a l - i n s t a l -  

l a t i on -dependen t  t a b l e s  o r  a r r a y s  e s t a b l i s h e d  by 

s u b r o u t i n e  DOPC. Data are a lways  t r a n s f e r r e d  be- 

g i n n i n g  w i t h  t h e  f i r s t  word o f  t h e  b l o c k ,  b u t  t h e  

e n t i r e  b l o c k  need  n o t  b e  t r a n s f e r r e d .  The LCM pa- 

rameter is  an  i n t e g e r  v a r i a b l e  whose v a l u e  i s  r e f -  

erer.ced r e l a t i v e  t o  t h e  f i r s t  word i n  ex tended ,  e . g . ,  

LCM=1 i s  t h e  f i r s t  l o c a t i o n  i n  ex tended  c o r e  i n t o  o r  

from which d a t a  can  b e  t r a n s f e r r e d .  

5. S u b r o u t i n e s  CRED and C R I T  

The p a i r  o f  s u b r o u t i n e s  CRED (pronounced SEE- 

READ) and CRIT (pronounced SEE-WRITE) p r o v i d e  f o r  

t r a n s f e r r i n g  s t r i n g s  o f  d a t a  between f a s t  c o r e  and 

ex tended  c o r e .  CRED i s  used  f o r  r e a d i n g  s t r i n g s  o f  

d a t a  i n t o  f a s t  c o r e  from ex tended  c o r e  w h i l e  CRIT 

i s  used  f o r  w r i t i n g  s t r i n g s  of d a t a  i n t o  ex tended  

c o r e  from f a s t  c o r e .  The s t r i n g s  of d a t a  may b e  

t r a n s f e r r e d  randomly. 

a. CRED S p e c i f i c a t i o n s  

FORM: 

FUNCTION : 

ROLE OF 
ARGUMENTS : 

ARRAY (I) 

L CM 

NSWDS 

I E R R  

CRED (ARRAY(1) , LCM, NSWDS, IERR) 

T r a n s f e r  random s t r i n g s  o f  d a t a  
from ex tended  c o r e  i n t o  f a s t  co re .  

S t a r t i n g  a d d r e s s  i n  f a s t  c o r e  where 
s t r i n g  w i l l  r e s i d e .  

L o c a t i o n  i n  ex tended  c o r e  where 
f i r s t  word o f  s t r i n g  r e s i d e s .  

Number o f  words ( s i n g l e  p r e c i s i o n )  
t o  b e  t r a n s f e r r e d .  

E r r o r  f l a g .  

b .  CRIT S p e c i f i c a t i o n s  
FORM: C R I T  (ARRAY ( I ) ,  LCM, NSWDS, IERR) 

FbNCTION: T r a n s f e r  random s t r i n g s  o f  d a t a  
from f a s t  c o r e  t o  ex tended  c o r e .  

ROLE OF 
AF.GUMENTS : 

ARRAY([) S t a r t i n g  a d d r e s s  o f  t h e  s t r i n g  i n  
f a s t  co re .  

S t a r t i n g  l o c a t i o n  i n  ex tended  c o r e  
t o  which t h e  s t r i n g  w i l l  b e  
t r a n s f e r r e d .  

L CY’ 

NSk‘DS Number o f  words ( s i n g l e  p r e c i s i o n )  
t o  be  t r a n s f e r r e d .  

1EF:R E r r o r  f l a g .  

c .  CRED~CRIT U s a g  

D a t a  s t r i n g s  are t r a n s f e r r e d  between f a s t  

c o r e  and ex tended  c o r e  i n  any o r d e r .  

ex t ended  c o r e  are s u b p a r t s  o f  a l a r g e r  d a t a  b l o c k  

r e s i d i n g  I n  ex tended  c o r e .  The LCM paramete r  i s  an 

i n t e g e r  v a r i a b l e  whose v a l u e  i s  r e f e r e n c e d  r e l a t i v e  

t o  t h e  f i r s t  word i n  ex tended  c o r e ,  e . g . ,  LCM=1 i s  

t h e  f i r s t  l o c a t i o n  i n  ex tended  c o r e  i n t o  o r  from 

which d a t a  can b e  t r a n s i e r r e d .  

E.  

The s t r i n g s  i n  

M u l t i l e v e l  Data Management - S p e c i a l  Rou t ines  

Inc luded  i n  t h e  set  of  r o u t i n e s  which have  been  

g iven  t e n t a t i v e ,  s t a n d a r d i z e d - f o r - t r i a l - u s e  s t a t u s  

as mentioned i n  Sec.  1 I . D .  are t h r e e  r o u t i n e s ,  ECMV, 

L E D ,  and LRIT. 

s p e c i a l - p u r p o s e  i n  n a t u r e  and ,  a l though  t h e y  p r o v i d e  

a s t a n d a r d i z e d  means o f  e f f e c t i n g  c e r t a i n  data-man- 

agemerit o p e r a t i o n s ,  t h e y  s h o u l d  o n l y  b e  used  w i t h  

_I_ t h e  g r e a t e s t  o f  care. 

These t h r e e  r o u t i n e s  a r e  q u i t e  

-_ I.. S u b r o u t i n e  ECMV 

- a. ECMV S p e c i f i c a t i o n s  

1’0RM: ECMV (LCMT, LCMF, NWDS) 

IWNCTION: T r a n s f e r  o f  d a t a  b l o c k s  from one 
l o c a t i o n  i n  ex tended  c o r e  t o  a n o t h e r  
l o c a t i o n  i n  ex tended  co re .  

ROLE OF 
ARGUMENTS: 

L o c a t i o n  i n  ex tended  c o r e  o f  f i r s t  
word t o  which d a t a  b l o c k  w i l l  b e  
moved. 

L o c a t i o n  i n  ex tended  c o r e  o f  f i r s t  
word o f  d a t a  b l o c k  which is  t o  b e  
moved. 

IXMT 

L CMF 

NWDS Number o f  s i n g l e - p r e c i s i o n  words t o  
b e  t r a n s f e r r e d .  

b. ECMV Usage 

T h i s  r o u t i n e  s h o u l d  b e  used  w i t h  ex t reme 

On some computers t h e  t r a n s f e r  must b e  buf -  care. 

f e r e d  through f a s t  c o r e  i n  a v e r y  l i m i t e d  amount of 
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s t o r a g e  s p a c e .  A s  a r e s u l t ,  t h e  t r a n s f e r  o f  l a r g e  

amounts o f  d a t a  can b e  q u i t e  t i m e  consuming. 

The LCMT and LCMF pa rame te r s  are i n t e g e r  

v a r i a b l e s  whose v a l u e s  are r e f e r e n c e d  r e l a t i v e  t o  

t h e  f i r s t  word i n  ex tended  c o r e .  For  example LCMT=l 

i s  t h e  f i r s t  l o c a t i o n  i n  ex tended  c o r e  i n t o  which 

d a t a  can  be  t r a n s f e r r e d .  

2.  S u b r o u t i n e  LRED and LRIT 

The two s u b r o u t i n e s  LRED (pronounced EL-READ) 

and L R I T  (pronounced EL-WRITE) are p rov ided  f o r  

t r a n s f e r r i n g  d a t a  between ex tended  c o r e  and 

s e q u e n t i a l  d i s k  f i l e s .  

a. LRED S p e c i f i c a t i o n s  

FORM: 

FUNCTION : 

ROLE OF 
ARGUMENTS : 

NREF 

I R E C  

ARRAY ( I  ) 

NWDS 

MODE 

LRED (NREF, IREC, ARRAY(I), NWDS, 
MODE) 

T r a n s f e r  d a t a  r e c o r d s  from a 
s e q u e n t i a l  f i l e  t o  ex tended  c o r e .  

L o g i c a l  u n i t  ( r e f e r e n c e )  number o f  
s e q u e n t i a l  f i l e .  

I R E C > O ,  t h e  number of the  record t o  
b e  t r a n s f e r r e d .  
I R E C = O ,  s i g n i f i e s  t e r m i n a t i o n  o f  
r e a d i n g  o f  f i l e  NREF. 

S t a r t i n g  a d d r e s s  i n  ex tended  c o r e  
i n t o  where d a t a  w i l l  b e  t r a n s f e r r e r  

T o t a l  number o f  s i n g l e - p r e c i s i o n  
words t o  b e  t r a n s f e r r e d .  

MODE=O, t h e  t r a n s f e r  i s  completed 
b e f o r e  r e t u r n i n g  t o  c a l l i n g  r o u t i n e .  
MODE=l ,  t h e  t r a n s f e r  i s  n o t  neces-  
s a r i l y  completed b e f o r e  r e t u r n i n g  
t o  c a l l i n g  r o u t i n e .  
MODE=2, f o r c e s  comple t ion  o f  a 
MODE=l o r d e r  i s s u e d  i n  a p r e v i o u s  
c a l l  t o  LRED. 

b.  L R I T  S p e c i f i c a t i o n s  

FORM: 

FUNCTION: 

ROLE OF 
ARGUMENTS : 

NREF 

IREC 

ARRAY ( I )  

NWDS 

MODE 

LRIT (NREF, I R E C ,  ARRAY(I), NWDS, 
MODE) 

T r a n s f e r  d a t a  r e c o r d s  from ex tended  
c o r e  t o  a s e q u e n t i a l  f i l e .  

L o g i c a l  u n i t  ( r e f e r e n c e )  number o f  
s e q u e n t i a l  f i l e .  

IREC>O, t h e  number o f  t h e  r e c o r d  
t o  b e  t r a n s f e r r e d .  
I R E C = O ,  s i g n i f i e s  t e r m i n a t i o n  o f  
w r i t i n g  o f  t h e  s e q u e n t i a l  f i l e  
NREF. 

S t a r t i n g  a d d r e s s  i n  ex tended  c o r e  
from where d a t a  w i l l  b e  t r a n s f e r r e d .  

To t a l  number o f  s i n g l e - p r e c i s  i o n  
words t o  b e  t r a n s f e r r e d .  

MODE=O, t h e  t r a n s f e r  i s  completed 
b e f o r e  r e t u r n i n g  t o  t h e  c a l l i n g  
r o u t i n e .  

M O D E = l ,  t h e  t r a n s f e r  i s  n o t  neces-  
a r i l y  completed b e f o r e  r e t u r n i n g  
t o  t h e  c a l l i n g  r o u t i n e .  
MODE=2, f o r c e s  comple t ion  of a 
M O D E = l  o r d e r  i s s u e d  i n  a p r e v i o u s  
ca l l .  

c .  LRED/LRIT Usage 

The two r o u t i n e s  LRED and L R I T  a r e ,  i n  a 

f u n c t i o n a l  s e n s e ,  q u i t e  s i m i l a r  t o  t h e  REED/RITE 

r o u t i n e s  d e s c r i b e d  i n  Sec. V . C  excep t  t h a t  LRED/ 

L R I T  u t i l i z e  ex tended  c o r e  w h i l e  REED/RITE u s e  f a s t  

co re .  Both sets o f  r o u t i n e s  u s e  s u b r o u t i n e  SEEK 

f o r  d e f i n i n g  t h e  s e q u e n t i a l  f i l e .  Although i t  may 

appea r  t h a t  REED and R I T E  cou ld  b e  used f o r  ex tended  

c o r e / s e q u e n t i a l  f i l e  t r a n s f e r s  such  d u a l  usage  w a s  

n o t  deemed a d v i s a b l e .  The a d d r e s s e s  f o r  t h e  argument 

ARRAY(1) d i f f e r  among C D C  computers depending  on 

whether  ARRAY(1) r e f e r s  t o  word-addressable  f a s t  c o r e  

( s m a l l  c o r e  memory), i n  which case 1 8  b i t  a d d r e s s e s  

a r e  u s e d ,  o r  whether  ARRAY(1) r e f e r s  t o  word-addres- 

s a b l e  ex tended  c o r e  ( l a r g e  c o r e  memory), i n  which c a s e  

19  b i t  o r  more a d d r e s s e s  are used .  Some CDC compi l e r s  

w i l l  n o t  s u p p o r t  s u b r o u t i n e s  whose arguments have 18- 

b i t  a d d r e s s e s  i n  some p a r t s  o f  a code and 19  o r  more 

b i t s  i n  o t h e r  p a r t s .  I t  was t h e r e f o r e  deemed a d v i s a b l e  

t o  c l e a r l y  d e l i n e a t e  between t h e  two c a s e s  w i t h  LRED/ 

L R I T  t o  b e  used when t h e  argument ARRAY(1) u s e s  

t h e  1 9 - b i t  o r  g r e a t e r  a d d r e s s e s  o f  ex tended  c o r e  and 

REED/RITE t o  b e  used  o n l y  i n  c o n j u n c t i o n  w i t h  f a s t  

co re .  

Even though t h e  r o u t i n e s  LRED/LRIT a r e  now 

e s t a b l i s h e d  as s t a n d a r d i z e d  r o u t i n e s  t h e y  are n o t  

i n t e n d e d  t o  b e  w i d e l y  used. T h e i r  f o r m u l a t i o n  w a s  

i n t e n d e d  p r i m a r i l y  t o  pe rmi t  a r e a s o n a b l e  d e g r e e  o f  

s t a n d a r d i z a t i o n  t o  a class o f  codes  a l r e a d y  i n  t h e  

l a t e  s t a g e s  o f  development.  The u s e  o f  t h e s e  r o u t i n e s  

i n  new code development i s  d i scouraged  and ,  i n  no 

s e n s e ,  shou ld  t h e i r  e x i s t e n c e  b e  i n t e r p r e t e d  a s  a 

s a n c t i o n  f o r  g e n e r a l  u s e  o f  word-addressable  ex tended  

co re .  
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