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COMMUNICATIONS PROCEDURES FOR THE ORNL SOLID 
STATE D I V I S I O N  INTERACTIVE CQMPIJTER SYSTEM 

Mark T, Robinson 

Post O f f i c e  Box X, Oak Ridge, Tennessee 37831 
S o l i d  S t a t e  D i v i s i o n ,  Oak Ridge Na t iona l  Labora tory  

ABSTRACT 

The communications procedures which l i n k  the ORNL S o l i d  S t a t e  D i v i s i o n  
I n t e r a c t i v e  Computer System w i t h  t he  c e n t r a l  ORNL f a c i l i t i e s  a re  
descr ibed. One s e t  of procedures i r i l tercepts  'punch' and ' p r i n t '  f i l e s  
coming from t h e  c e n t r a l  IBM system and rou tes  these t o  t h e  r e q u i r e d  
d e s t i n a t i o n s .  Another se t  o f  procedures serves as a submission 
i n t e r f a c e  between users and t h e  c e n t r a l  f a c i l i t i e s .  4 scheme f o r  
a u t o m a t i c a l l y  supp ly ing  passwords i n  j o b s  be ing  submit ted t o  t h e  IBM 
system i s  inc luded.  The s e c u r i t y  of t h i s  scheme i s  discussed, a long 
w i t h  t h e  steps t o  be used by t h e  S o l i d  S t a t e  O i v i s i o n  system manager 
t o  m a i n t a i n  s e c u r i t y .  
r e q u i r e d  i n  adapt ing  t h i s  s e t  o f  procedures t o  t h e  needs o f  o t h e r  
o rgan iza t ions .  

An i n d i c a t i o n  i s  g i ven  o f  changes which may be 

L i s t i n g s  o f  t h e  procedures a r e  appended. 
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I. BACKGROUND 

A. The S o l i d  S ta te  D i v i s i o n  Computer 

The ORNL S o l i d  S t a t e  D i v i s i o n  I n t e r a c t i v e  Computer System i s  a Data 
General E c l i p s e  NV/10000 32 -b i t  ' supe rm in i '  computer, acqu i red  i n  l a t e  
1984 t o  a l l o w  members o f  the  O i v i s i o n  t o  o b t a i n  i n t e r a c t i v e  computer 
se rv i ces  which were becoini ng unavai 1 ah1 e because o f  t h e  very 1 arqe 1 oad 
on t h e  O R N L  c e n t r a l  f a c i l i t i e s  as w e l l  as t o  suppor t  t h e  D i v i s i o n ' s  need 
f o r  hatch computing serv ices.  An impor tan t  o b j e c t i v e  was t o  o b t a i n  t h e  
needed computing se rv i ces  a t  reduced cost .  The E c l i p s e  has 10 megabytes 
OF meinrsry and d i s k s  p r o v i d i n q  1 g igaby te  o f  s torage,  as well as a mag- 
n e t i c  tape  u n i t ,  a high-speed l i n e  p r i n t e r ,  and d p l o t t e r .  The l a t t e r  
two dev ices were t r a n s f e r r e d  from an o l d  microcomputer-based remote j o b  
e n t r y  (RJE) s t a t i o n .  

The E c l i p s e  has two types o f  communications c a p a b i l i t i e s :  

1. There a re  24 asynchronous conimunications p o r t s ,  a l l  b u t  f o u r  
connected t o  the  ORNL DC4 System Se lec t  network th rough a 
DCA 355 communications c o n t r o l l e r  ad jacent  t o  t h e  Ec l ipse .  

2. There a re  two synchronous communications po r t s ,  one used t o  
p r o v i d e  RJE access t o  t h e  ORWL c e n t r a l  IBM f a c i l i t y  and through 
t h i s  t o  o t h e r  systems s i m i l a r l y  connected. 
t h e  o t h e r  p o r t  as p a r t  o f  a d i r e c t  l i n k  t o  POP-11 data a c q u i s i t i o n  
computers a t  t h e  HFIR ( U u i l d i n g  7900). 

It i s  planned t o  use 

It i s  no t  c u r r e n t l y  i n  use. 

The asynchronous p o r t s  a l l o w  au tho r i zed  users t o  o b t a i n  access t o  t h e  
E c l i p s e  froin any te rm ina l  w i t h  access t o  t h e  DCA System Se lec t  network. 
No l o c a l l y  w r i t t e n  so f tware  was requ i red  t o  deal w i t h  t h i s  p a r t  o f  t h e  
opera t ion .  

Sof tware was purchased from Data General t o  a l l o w  t h e  E c l i p s e  t o  emulate 
a HASP I 1  m u l t i l e a v i n g  works ta t i on  us ing  bisynchronous communications 
p r o t o c o l .  Th is  prograin, c a l l e d  HAMLET by Data General , dea ls  w i t h  t h e  
synchronous communications task  q u i t e  s a t i s f a c t o r i l y .  
t r a n s l a t e s  ou tgo ing  f i l e s  f rom t h e  ASCII format  used i n  t h e  E c l i p s e  t o  
the  EHCDIC format  used i n  t h e  I R M  systems. It o p t i o n a l l y  perforins t h e  
r e v e r s e  t r a n s l a t i o n  on incoming f i l e s .  F i l e s  des t i ned  f o r  t h e  l i n e  
p r i n t e r  o r  p l o t t e r  a t tached t o  t h e  E c l i p s e  are  rou ted  t o  t h e  des i red  
dev ice  au tomat i ca l l y .  H o w e v ~ ? ~ ,  f i l e s  des t i ned  f o r  user  areas on t h e  
machine remain i n  an opera tor  d i s k  area and s u b s t a n t i a l  e f f o r t  i s  needed 
t o  determine t h e  u l t i m a t e  d e s t i n a t i o n  and t o  r o u t e  t h e  f i l e  a p p r o p r i a t e l y .  
A d d i t i o n a l l y ,  HAMLET does no t  p r o v i d e  an i n t e r f a c e  t o  a s s i s t  users i n  
p repar ing  j o b s  f o r  submission t o  t h e  IBM system and t h e  needs of  t h e  
users requ i red  such ass is tance.  

I t o p t i o n a l l y  



8. Remote Job Entry Conventions 

The E c l i p s e  i s  known t o  t h e  JES2 Jab e n t r y  system on t h e  I R M  machines 
as Remote 51 ( b r i e f l y ,  RS1 ,  RM51, or RMT51). 
d e f i n e d  t o  have one card  reader, two card  punches, and two l i n e  
p r i n t e r s .  
f u n c t i o n a l i t y  i s  t h e  f o l l o w i n g :  

Th is  remote s t a t i o n  i s  

The correspondence between these d e f i n i t i o n s  and t h e  a c t u a l  

R 51 "RD1 A v i r t u a l  card reader, a c t u a l l y  a f i l e  i n  a u s e r ' s  
disk area b e i n g  t r a n s m i t t e d  t o  t h e  IBM system. 
u s e r s '  jabs a r e  l n t e r l e a v e d  i n  t h e  same stream. See 
Chapter I I I  f o r  t h e  process ing  of these f i l e s .  

A 1 1  

951.PR1 The l i n e  p r i n t e r  a t tached t o  t h e  Ec l ipse ,  Th is  i s  
t h e  s tandard p r i n t e r  from t h e  v iewpo in t  o f  JESZ. I t  
i s  processed a u t o m a t i c a l l y  by HAMLET and d i r e c t e d  t o  
t h e  a t tached device. 

R51.PR2 A v i r t u a l  p r i n t e r ,  a c t u a l l y  a f i l e  des t ined f o r  a 
u s e r ' s  d i s k  area. 
s t o r e d  i n  t h e  f i l e  :UTIL:NASP F1LES:HASP PRINTdddddd, 
where t h e  l a s t  s i x  characters-represent a t i m e  
stamp. From t h e  v iewpo in t  o f  JES2, t h i s  i s  a 
p r i n t e r  w i t h  the s p e c i a l  forms des ignator  DISK.  
Such ' p r i n t '  f i l e s  mu5t be examined and rou ted  t o  
users' d i s k  areas. See Chapter I1  f o r  t h e  
process ing  o f  these f i l e s .  

It i s  processed by HAMLET and 

R51.PU1 A v i r t u a l  punch, a c t u a l l y  a f i l e  d e s t i n e d  f o r  a 
u s e r ' s  d i s k  area. 
s t o r e d  i n  t h e  f i l e  :IJTIL:HASP F1LES:MASP PUNCHdddddd, 
where t h e  l a s t  s i x  characters-represent a t i m e  
stamp. From t h e  v iewpo in t  o f  JES2, t h i s  i s  t h e  
s tandard card  punch. Such 'punch' f i l e s  must be 
examined and rou ted  t o  u s e r s '  d i s k  areas. See 
Chapter I1 f o r  t h e  process ing  o f  these f i l e s .  

It i s  processed by HAMLET and 

R51. PU2 The p l o t t e r  a t tached t o  t h e  Ecl ipse.  From t h e  
v iewpo in t  of JES2, thSs i s  a card  punch w i t h  t h e  
s p e c i a l  forms designaLor PLOT. Such f i l e s  a r e  
processed by HAMLET anid d i r e c t e d  t o  t h e  a t tached 
device.  

I n  o t h e r  implementat ions o f  t h i s  sof tware,  t h e  d i r e c t o r y  i n  which 
HAMLET s t o r e s  i t s  ou tpu t  and t h e  f i lenames under which i t  i s  s t o r e d  
may d i f f e r  froin those g iven above. If so, sof tware changes w i l l  be 
r e q u i  red. 
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C. General Comments about t h e  Sof tware Package 

The des ign and implementat ion o f  t h e  recep t ion  and t ransmiss ion  so f tware  
i s  o u t l i n e d  i n  t h e  nex t  two chapters. These a r e  fo l l owed  by opera t i ng  
i n s t r u c t i o n s  f o r  t h e  system manager and for t h e  systein user. Changes 
needed t o  adapt t h e  so f tware  t o  t h e  needs o f  o t h e r  i n s t a l l a t i o n s  are  
noted where appropr ia te .  Source l i s t i n g s  o f  t h e  programs a re  g iven i n  
t h e  appendices. 

The so f tware  package cons is t s  o f  severa l  FORTRAN-77 programs and Command 
L i n e  I n t e r p r e t e r  ( C L I )  macros. 
t h e  system manager o r  t h e  system user  and t h e  former, FORTRAN was chosen 
for severa l  reasons: f i r s t ,  Data General p rov ides  a very  convenient way 
f o r  t h e  FORTRAN programmer t o  i ssue  t h e  r e q u i r e d  c a l l s  t o  t h e  AOS/VS 
ope ra t i ng  system; second, FORTRAN pragrainining i s  s u b s t a n t i a l  l y  s w i f t e r  than 
assembly language programminq; t h i r d ,  computat ional  e f f i c i e n c y  i s  o n l y  a 
secondary cons ide ra t i on  i n  t h e  design of" these procedures s ince  they  
a c t u a l l y  consume very  l i t t l e  computer t ime;  and f i n a l l y ,  t hey  cou ld  be 
w r i t t e n  so t h a t  changes i n  t h e  ac tua l  communications p r o t o c o l s  can e a s i l y  
be made i n  t h e  f u t u r e  i f  t h i s  should prove des i rab le .  On t h e  negat ive  
s ide ,  however, i s  t h e  need t o  make i n t e r n a l  m o d i f i c a t i o n s  i n  t h e  procedures 
i f  c e r t a i n  types  o f  changes occur i n  t h e  AOS/VS o p e r a t i n q  system. Symbolic 
re fe rences  t o  system c a l l  parameters were judged t o  be imprac t i cab le :  thus,  
any changes i n  t h e  numerical des ignat ions  o r  va lues of these w i l l  r e q u i r e  
so f tware  changes. 

Toe l a t t e r  serve as t h e  connections between 

The package cannot be used w i t h  t h e  Data General U N I X  ope ra t i ng  system, b u t  
t h i s  systerii w i l l  n o t  suppor t  HAMLET e i t h e r .  I f  i t  were t o  become necessary 
t o  i n s t a l l  t h e  U N I X  system on t h e  Ec l ipse ,  i t  would be necessary t o  acqu i re  
an a l t e r n a t i v e  communications package t o  rep lace  HAMLET and t o  r e w r i t e  t h e  
e n t i r e  package o u t l i n e d  i n  t h e  document. The so -ca l l ed  hosted U N I X  cou ld  
p robab ly  be used w i thou t  changes i n  t h e  communications sof tware,  s ince  i t  
ac tua l  l y  runs under AOS/VS. 

11. THE FILE RECEPTION PROCEDURE 

A.  F i l e  I d e n t i f i c a t i o n  

Both ' p r i n t #  and 'punch' f i l e s  a re  preceded by header records  ( j o b  
separators ,  banner pages) c o n t a i n i n g  i n f o r m a t i o n  i d e n t i f y i n g  t h e  IRM j o b  
~rhich  sent  t h e  f i l e .  By l o c a l  convention, t h e  f i r s t  t h r e e  charac ters  o f  
the  IRM j o b  name must be t h e  user  i d e n t i f i c a t i o n  symbol ( u i d )  assigned 
t o  each user  by t h e  Computing and Telecommunications D i v i s i o n .  5 ince  
t h e  ' u i d '  i s  a l s o  used t o  des ignate a u s e r ' s  account on t h e  Ec l ipse ,  i t  
i s  easy t o  d i r e c t  t h e  incoming f i l e s  t o  t h e  c o r r e c t  user  d i r e c t o r y .  The 
header records a l s o  con ta in  a p o r t i o n  termed t h e  'programmer name f i e l d '  
by IRM. Users o f  t h e  SSD E c l i p s e  are i n s t r u c t e d  t o  use t h i s  f i e l d  t o  
supply  a f i l e  name o f  up t o  twenty cha rac te rs  under which t h e  f i l e  i s  
t o  be s t o r e d  i n  t h e  Ec l ipse .  With t h i s  convention, t h e  header records  
c o n t a i n  enough i n f o r m a t i o n  t o  s t o r e  t h e  f i l e  accord ing  t o  a u s e r ' s  wishes. 
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The two s o r t s  of header records  have d i f f e r e n t  formats. Furthermore, t h e  
records  produced by the IBM j o b  e n t r y  systems JES2 and JES3 a r e  not t h e  
same and t h e r e  may be focal m o d i f i c i l t i o n s  o f  them i n  o t h e r  i n s t a l l a t i o n s .  
These d i f f e r e n c e s  w i l l  r e q u i r e  m o d i f i c a t i o n s  i n  t h e  software.  I n  a d d i t i o n ,  
t h e  headers a r e  t r a n s l a t e d  by HAMLET b e f o r e  they  a re  a v a i l a b l e  to t h e  
process ing  program. ( I n  t h e  case of' 'punch' f i l e s ,  t h e  t r a n s l a t i o n  cou ld  
be avoided, but t h e  process ing  would become more complicated.) 
p rocess ing  changes are  considered, t h e r e f o r e ,  t h e  headers should be examined 
i n  t h e i r  t r a n s l a t e d  forms, u s i n g  t h e  AOS/VS u t i l i t y  DISPLAY (see t h e  Data 
General Command L i n e  I n t e r p r e t e r  User 's  Manual ). 

Before  any 

B. ' P r i n t '  Files 

' P r i n t  ' f i l e s  c o n s i s t  of records  of up t o  135 charac ters ,  each one 
t e r m i n a t i n g  i n  two spec ia l  cha rac te rs  in tended t o  c o n t r o l  t h e  e l e c t r o n i c  
v e r t i c a l  forms canit (VFU) of  a p r i n t e r .  The f i r s t  s p e c i a l  cha rac te r  i s  
CONTROL-R (DC2, o c t a l  022) and w i l l  be designated <EOL> i n  t h e  f o l l o w i n g .  
Th is  l a b e l s  t h e  end o f  t h e  p r i n t  l i n e  and de f i nes  t h e  nex t  cha rac te r  as 
t h e  format c o n t r o l  charac ter ,  here termed <FCC>. The <FCC> i s  one o f  t he  
cha rac te rs  (3, P, Q,  R ,  ..". These represent  ' s k i p  t o  t h e  t o p  o f  t h e  next  
page' ,  ' p r i n t  t h e  f o l l o w i n g  l i n e  w i t n o u t  spac ing ' ,  'space one l i n e  be fo re  
p r i n t i n g ' ,  and so on. 
feed),  <EOL>P by <CR> ( c a r r i a g e  r e t u r n ) ,  <EOL>Q by <NL> (new l i n e ,  l i n e  
feed) ,  <EOL>R by <NL><NL>, and so f o r t h .  The Data General Command L i n e  
I n t e r p r e t e r  User 's  Manual descr ibes  these charac ters  more f u l l y  i n  d i s -  
cuss ing  t h e  FCU u t i l i t y .  

Thus, t h e  processor rep laces  <EOL>@ by <FF> ( f o r m  

The f i r s t  l i n e  of t h e  f i r s t  page of a ' p r i n t '  f i l e  i s  used as a header 
reco rd  f rom which t o  e x t r a c t  t h e  f i l e  d e s t i n a t i o n .  The balance o f  t h e  
page i s  re jec ted .  Past of  t he  f i r s t  l i n e  i s  r e t a i n e d  as a l a b e l  used 
t o  d e t e c t  and r e j e c t  t h e  t r a i l e r  page which te rm ina tes  t h e  f i l e .  The 
s t r u c t u r e  assumed f o r  t he  f i r s t  l i n e  i s :  

< f i l e  name><job number><job name> 

where < f i l e  name> i s  t h e  20-character programmer name f i e l d ,  < job  number> 
i s  an 11-character f i e l d  which i s  ignored, and < j o b  name> i s  a %charac te r  
f i e l d  o f  which t h e  f i r s t  t h r e e  a re  the user  i d e n t i f i c a t i o n  symbol, u id .  
The whole 40-character e n t i t y  i s  usee t o  i d e n t i f y  t h e  t r a i l e r  records, 

I n  a d d i t i o n  t o  c o n s t r u c t i n g  t h e  r e q u i r e d  f i l e  d e s t i n a t i o n  pathname and 
r e p l a c i n g  t h e  e l e c t r o n i c  VFU charac ters ,  t h e  procedure a l s o  removes 
t r a i l i n g  spaces from each t e x t  l i n e .  Thus, t h e  ou tpu t  f i l e  i s  da ta  
s e n s i t i v e  and as compact as i s  p o s s i b l e  w i t h o u t  u s i n g  t a b  characters,  

See t h e  u s e r ' s  i n s t r u c t i o n s  i n  Chapter V f o r  f u r t h e r  d e t a i l s .  
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C. 'Punch' F i l e s  

'Punch' f i l e s  c o n s i s t  o f  f i x e d  81--character records,  each one t e r m i n a t i n g  
i n  a <Ne>. No e d i t i n g  o f  t h e  t e x t  i n  these records i s  requ i red ,  except 
t h e  removal o f  t r a l l i n g  spaces f rom each l i n e ,  The header records,  a f t e r  
t r a n s l a t i o n  by HAMLET, commence w i t h  a s e r i e s  o f  charac ters ,  u s u a l l y  
n u l l s ,  bu t  soinetirnes o t h e r  charac ters  f r o m  t h e  e a r l y  p a r t  o f  t h e  ASCII 
c o l l a t i n g  sequence. The processor i s  w r i t t e n  t o  regard  a l l  cha rac te rs  
u p  t o  and i n c l u d i n g  <DLM> i n  t h e  same l i g h t ,  as l o n q  as they  precede t h e  
f i r s t  alphanumeric cha rac te r  i n  t h e  header. The va lue o f  <DLM> i s  o c t a l  
037 

The header c o n s i s t s  o f  a l ong  sequence o f  ' e a r l y '  charac ters ,  f o  
by t h e  sequence 

bu t '  can be changed i f  requi red  i n  o t h e r  imp1 ernentat ions .  

xBu i d x x x x x f i  1 enarnleixxx.. . xx 

where u i d  and f i lename have  t h e  same s i g n i f i c a n c e  as  f o r  ' p r i n t '  
B i n d i c a t e s  a punch-or iented f i l e  (SYSOUT c l a s s  rj i n  IRM terrri ino 

1 owed 

f i l e s ,  
OgY) 9 

and t h e  o the r  charac ters  a re  ignordd.  
e s t a b l i s h  the F i l e  des t ina t i on .  It and any subsequent i d e n t i c a l  records 
a re  r e j e c t e d  e 

The header sequence i s  used t o  

See t h e  u s e r ' s  i n s t r u c t i o n s  i n  Chapter V f a r  f u r t h e r  d iscuss ion.  

D. The Program MOVE - FILES 

The process ing  o f  'punch' and ' p r i n t '  f i l e s  f rom t h e  IBM system, 
des t i ned  f o r  user  d i r e c t o r i e s ,  i s  c a r r i e d  ou t  by t h e  FORTRAN-77 procedure 
MOVE FILES, w i t h  t h e  extens ions .F77 on t h e  source f i l e ,  .PR on t h e  
execc tab le  program f i l e ,  and .CLI on t h e  CLI macro which c o n t r o l s  i t . 
L i s t i n g s  o f  t h e  source program and t h e  macro appear i n  Appendices A a n d  
F, respec t i ve l y .  

The program i s  l o c a t e d  i n  t h e  d i r e c t o r y  :UTIL:HASP FILES and i s  executed 
t h e r e  a s  an opera tor -submi t ted  batch j o b  w i t h  SUPEFUSER p r i v i l e g e  
(necessary so t h a t  i t  can w r i t e  i n t o  any d e s t i n a t i o n  d i r e c t o r y ) .  It 
processes a l l  a v a i l a b l e  f i l e s  i n  t h e  same d i r e c t o r y  which have names 
o f  t h e  f o r m  HASP PRINTdddddd and HASP PUNCHdddddd. I f  t h e  f i l e  i s  
open, i t  i s  by-passed and d e a l t  w i t h  az a l a t e r  t ime. 
t h e  t h r e e  f o l l o w i n g  charac ters  a re  used ins tead.  This  i s  c o n s i s t e n t  
w i t h  t h e  naming o f  p r i n t  f i l e s  from the ORNL PDP-10 system. I f  ' u i d '  
i s  a spec ia l  va lue  ( c u r r e n t l y  PSS, bu t  t h i s  cou ld  change), t h e  f i l e  
d e s t i n a t i o n  i s  f o rced  t o  be :UDD:OP:SKK:filename, which d i v e r t s  t h e  
i n f o r m a t i o n  conta ined t o  a speci a1 opera tor  subdi rec to ry .  T h i s  fea tu re  
i s  i nc luded  so t h a t  p e r i o d i c  updates o f  system s e c u r i t y  da ta  (user  
passwords, e tc . )  can be rece ived r o u t i n e l y .  Otherwise, i f  ' u i d '  has 
an account on the Ec l ipse ,  t h e  f i l e  i s  d i r e c t e d  t o  :UDD:uid:filenaine 
i f  i t  i s  a 'punch '  f i l e  and t o  :UDD:uid:filename.PRT i f  i t  i s  a ' p r i n t '  
f i l e ,  The l a t t e r  f e a t u r e  a l lows  a s i n g l e  I B M  j o b  t o  produce bo th  ' p r i n t '  

I f  ' u i d '  is LPT, 



and 'punch'  f i les .  I f  ' la id '  has no account on t h e  Ec l ipse ,  no o u t p u t  
f i l e  i s  produced. In a l l  cases, i n c l u d i n g  t h e  l a s t ,  t h e  d e s t i n a t i o n  
f i lenaine i s  logged t o  t h e  a p e r a t o r ' s  console on t h e  E c l i p s e  and t h e  
incoming f i l e  i s  de leted.  

The CLI macro MOVE fZLES.CL1 i s  used t o  per fo rm o t h e r  system management 
f u n c t i o n s  which may be requi red.  
resubmi ts  i t s e l f  t o  t h e  batch c o n t r o l l e r  f o r  execut ion  again. C u r r e n t l y  
i t  i s  executed every t e n  minutes so t h a t  users do n o t  have t o  w a i t  very  
l o n g  t o  o b t a i n  t h e i r  f i l e s .  

A f t e r  complet ing i t s  a c t i v i t i e s ,  i t  

E. Computer S e c u r i t y  I m p l i c a t i o n s  

MOVE FILES r a i s e s  few computer s e c u r i t y  issues. Except f o r  t h e  s p e c i a l  
c a s e o f  t h e  s e c u r i t y  da ta  f i l e s ,  o n l y  a u t h o r i z e d  users can t r a n s m i t  
f i l e s  t o  t h e  E c l i p s e  successfu l ly .  A l l  t r a n s a c t i o n s  a r e  logged, so 
t h a t  a r e c o r d  i s  a v a i l a b l e  i f  needed. The s e c u r i t y  da ta  f i l e s  a r e  
never a v a i l a b l e  t o  o r d i n a r y  users,  b u t  o n l y  t o  t h e  system manager. 

m. THE F I L E  TRANSMISSION PROCEDURE 

A. Design o f  t h e  Job Submission Procedure 

The j o b  submission procedure was designed t o  p r o v i d e  a s imp le  i n t e r f a c e  
between i n d i v i d u a l  users of  t h e  E c l i p s e  and t h e  HAMLET program which 
manages t h e  RJE l i n k  t o  t h e  ORNL IBM computers. The procedure I R M  SUBMIT 
has a s imple command s t r u c t u r e  which p r o v i d e s  users w i t h  t h e  fo? lo<ing 
f u n c t i o n s :  

I .  Help commands t o  a s s i s t  i n  u s i n g  t h e  procedure. 

2. Commands a l l o w i n g  t h e  i n s e r t i o n  of  named f i l e s  i n  j o b  streams 
a t  t h e  d e s i r e d  p o s i t i o n s .  

3. Commands a l l o w i n g  t h e  user  t o  c o n t r o l  t h e  t r a n s l a t i o n  o f  
f i l e s  from ASCII t o  EBCDIC,  t h e  expansion of  t a b  charac ters ,  and 
t h e  record  s i z e  of submi t ted f i l e s .  

4. A command a l l o w i n g  t h e  autorna?ic c o n s t r u c t i o n  o f  a s imp le  IRM 
JOB statement. 

5. Job stream syntax check ing t o  ensure t h a t  a v a l i d  JOB statement 
o r  JES2 command begins each j o b  t ransmi t ted .  

6. E n t r y  o f  j o b  submission commands f r o m  files as w e l l  as 
i n t e r a c t i v e l y .  



7. Opt iona l  sav ing o f  t h e  commands en tered  i n  an i n t e r a c t i v e  
s c s s i  on. 

8. Automatic i n c l u s i o n  o f  t h e  u s e r ' s  IBH password i n  t h e  JOB 
statement. 

A u s e r ' s  gu ide t o  IRM SURMIT,  based on m a t e r i a l  prepared f o r  S o l i d  S t a t e  
D i v i s i o n  members, i s  T n c l i i d ~ d  as  Chapter V o f  t h i s  document. 
manageanmt o f  f i l e s  c o n t a i n i n g  l o n g  records  i s  d iscussed i n  t h e  nex t  
s e c t i o n  of t h j s  chapter. The computer s e c u r i t y  i m p l i c a t i o n s  o f  t h e  l a s t  
i t e m  above and t h e  means o f  d e a l i n g  w i t h  these a re  d iscussed i n  t h e  
remainder o f  t h e  chapter .  

The 

B. The Managernent o f  F i l e s  w i t h  tong Records 

The WIMLEP progrdm i s  o n l y  capable o f  hand l i ng  f i l e s  w i t h  records no 
longer  than 80-bytes. The need e x i s t s ,  however, t o  t r a n s m i t  f i l e s  of 
l onger  records on occasion. There a re  two impor tan t  examples: f i r s t ,  
f o rma t ted  p r i n t e r - o r i e n t e d  files can have up t o  about 135 charac ters  
per  recard;  second, t h e  so-ca l led  rne ta f i l es  produced by t h e  ISSCO 
DISSPLA graph ics  package con ta in  720-byte records  which must be t r a n s -  
m i t t e d  w i thou t  t r a n s l a t i o n .  The p r i n t e r  f i l e s  may be in tended f o r  
spec ia l  forms p r i n t e r s  o r  m i c r o f i c h e  reco rd ing  o r  o t h e r  dev ices which 
a r e  not  d i r e c t l y  a v a i l a b l e  on t h e  Ec l ipse .  The qraph ics  i n e t a f i l e s  
produced on t h e  E c l i p s e  must Re rou ted  th rough t h e  IBM system because 
o f  t h e  u n a v a i l a b i l i t y  of a d r i v e r  f o r  t h e  p l o t t e r  a t tached t o  t h e  
E c l i p s e  which w i l l  run  on t h e  Ec l i pse ,  as w e l l  as t o  reach p l o t t e r s  
a v a i l a b l e  on l y  th rough t h e  c e n t r a l  f a c i l i t i e s .  

Such long  records  are  segmented by t h e  IBM SUBMIT psoqram i n t o  the  
r e q u i s i t e  number o f  80-byte u n i t s .  9 stream o f  segmented records i s  
headed by a record  g i v i n g  t h e  l e n g t h  o f  t h e  o r i g i n a l  l o n g  records and 
t e l ? i n g  whether o r  n o t  these records were t r a n s l a t e d  f rom ASCII t o  
EBCDIC. If the records were not t r a n s l a t e d ,  t h e  i m p l i c a t i o n  i s  t h a t  
t hey  were a1 ready i n  an i n t e r n a l  ( b i n a r y )  rep resen ta t i on .  

The segmented records  must be reassembled i n t o  t h e i r  o r i g i n a l  form 
a f t e r  they a r e  rece ived  by t h e  IBM system. Th fs  i s  done by a program 
c a l l e d  STITCH, runnir lg on t he  IBM systems, The source l i s t i n g  f o r  
t h i s  procedure i s  g iven  i n  Appendix J .  4 cata logued procedure, 
SSDPLOT, i s  a v a i l a b l e  t o  a s s i s t  users o f  t h e  E c l i p s e  i n  t r a n s f e r r i n g  
DISSPLA n i e t a f i l e s  f rom t h e  E c l i p s e  t o  t h e  assoc ia ted  p l o t t e r ,  v i a  t h e  
IBM system. Th is  somewhat clumsy procedure de fe rs  t h e  need t o  rep lace  
t h e  p l o t t e r  c u r r e n t l y  a v a i l a b l e  w i t h  another  device. 



e. Computer S e c u r i t y  Procedures 

Computer s e c u r i t y  i ssues  a re  r a i s e d  by t h e  d e s i r e  ts i n s t a l l  u s e r s '  
I B M  passwords i n  t h e i r  j o b  streams au tomat i ca l l y .  It i s  necessary t o  
safeguard bo th  t h e  passwords and t h e  method whereby they  are 
p ro tec ted .  
manager t o  a l t e r  aspects of t h e  p r o t e c t i o n  scheme w i t h o u t  i n v o l v i n g  
t h e  users  themselves. The scheme developed inc ludes  t h e  f o l l o w i n g  
elements : 

A t  t h e  same t ime, i t  was d e s i r e d  t o  a l l o w  t h e  system 

1. Implementat ion o f  t h e  Na t iona l  Bureau o f  Standards D a t a  
Enc ryp t i on  Standard (DES) a l g o r i t h m  f o r  e n c r y p t i o n  o f  u s e r s '  
passwords i n t o  a secure t a b l e  and d e c r y p t i o n  from t h i s  t a b l e  
f o r  i n c l u s l o n  i n  j o b  streams. 

2. P r o v i s i o n  of a procedure f o r  e d i t i n g  t h i s  t a b l e  by d e c r y p t i o n  
w i t h  one key and re -enc ryp t i on  w i t h  another. 

3.  P r o v i s i o n  o f  a method o f  genera t i ng  an enc ryp t i on  key randomly. 

4.  Secure s to rage o f  a l l  source programs used i n  implementing 
t h e  scheme. 

5. P r o v i s i o n  o f  app rop r ia te  system macros t o  enable t h e  user  t o  
e n t e r  h i s  password i n t o  t h e  t a b l e s  and t o  a l l o w  t h e  system 
manager t o  a l t e r  t h e  e n c r y p t i o n  key ad l i b i t u m .  

The DES a l g o r i t h m  i s  descr ibed i n  d e t a i l  i n  t h e  r e p o r t  " D a t a  Enc ryp t i on  
Standard", Federal  I n f o r m a t i o n  Processing Standards P u b l i c a t i o n  46, 
15  January 1977. This  a l g o r i t h m  uses an 8-byte q u a n t i t y  termed t h e  ' k e y ' ,  
t h e  b i t s  o f  which a r e  used t o  develop a t a b l e  r e f e r r e d  t o  as t h e  'key 
schedule ' .  The l a t t e r  i s  then used t o  c o n t r o l  t h e  a c t u a l  e n c r y p t i o n  
process. 
b u t  procede by s l i g h t l y  d i f f e r e n t  steps, such t h a t  they  a r e  t r u l y  r e c i p -  
r o c a l  processes t o  one another. 

Enc ryp t i on  and dec ryp t i on  use t h e  same key and key schedule, 

The key schedule i s  cons t ruc ted  by t h e  procedure SYS CON BUILD. Th is  
c rea tes  a ' t i m e  stamp' which i s  unique w i t h i n  any ceKtur7 and changes 
every  second. The t ime  stamp i s  used t o  i n i t i a l i z e  a random number 
genera tor  which produces a s e t  a f  e ? g h t  randomly se lec ted  bytes,  each 
v a r y i n g  from 0 t o  255. 
p e r i o d  o f  about 2**45. 
a lgo r i t hm.  
which can be i n s t a l l e d  in otKer  source programs by an INCLUDE statement. 

The pseudorandom number genera tor  used has a 
The s e t  o f  b.ytes i s  used as t h e  key i n  t h e  DES 

F i n a l l y ,  SYS CON BUILD t a b u l a t e s  t h e  key schedule i n  a form 

With t h e  key schedule now a v a i l a b l e ,  t h e  programs t h a t  use i t  may now 
be compiled, w i t h  t h e  schedule b u i l t  i n t o  them. These procedures a r e  
SYS CON SET, which i s  used by i n d i w d u a l  users t o  s t o r e  t h e i r  passwords, 
IBM-SUBKIT which i s  t h e  submission procedure i t s e l f ,  and SYS CON RENEW, 
whiTh i s  used by t h e  system manager t o  e d i t  t h e  t a b l e  o f  passworxs. As 
soon as t h e  necessary comp i la t i ons  a r e  complete, t h e  key schedule i n  i t s  
o r i g i n a l  form i s  destroyed. The source f i l e s  ( l i s t e d  i n  t h e  appendix) 
do n o t  c o n t a i n  a reco rd  o f  t he  key schedule. 



Thus, no reca rd  of the encryp t ion  key e x i s t s  anywhere except w 
SYS CON BUILD i s  a c t u a l l y  execut ing.  The key schedule e x i s t s  o n l y  
w i t K i n  The campiled and l i n k e d  forms o f  t h e  o t h e r  procedures. 
these forms o f  t h e  programs a r e  r e t a i n e d  i n  an area accessible t o  
o r d i n a r y  users and t hey  o n l y  have t h e  c a p a b i l i t y  o f  execut ing  t h e  
procedures which they  need. 
can a c t u a l l y  execute SYS CON BUILD and SYS CON RENEW. 
i s r e s t r i c t e d  t o  t w o  non%xi%-cont.roll ed port? i n t o  t h e  Ecl i pse : 
thus ,  i t  appears exceedingly  u n l i k e l y  t h a t  any o u t s i d e r  cou ld  o b t a i n  
access t u  t h e  password f i l e .  

Only 

Only someone w i t h  t h e  SUPERUSER p r i v i l e g e  
Th is  p r i v i l e g e  

I V .  INSTRUCTIONS FOR SYSTEM MANAGERS 

The system manager ina inta ins t h e  procedures i nc luded  i n  t h e  communica- 
t ions  package, i n c l  ud i  ng dec i  s i  ons abaut where macros and source code 
a r e  t o  be s tored.  As used on t h e  S o l i d  S t a t e  D i v i s i o n  Ec l i pse ,  t h e  
f o l l o w i n g  dec i s ions  were made: 

1. 411 source f i l e s ,  as w e l l  as copies a f  t h e  macros, a re  s t o r e d  
i n  t h e  d i r e c t o r y  :UDD:MTR:MIRSYS ( t h a t  i s ,  a subdi r e c t a r y  
be long ing  t o  t h e  au thor  o f  t h i s  r e p o r t ) .  
the SUPERUSER have access t o  t h i s  d i r e c t o r y .  

Only t h e  user  MTR and 

2. Most o f  t h e  macros are  s t o r e d  i n  t h e  d i r e c t o r y  
usual p lace  f o r  such i tems,  w i t h  access l i m i t e d  
requ i red .  I n  p a r t i c u l a r ,  SYSCONUP.CL1 i s  r e s t r  
SUPERUSER 

MACROS, t h e  
t o  t h a t  
c t e d  t o  the  

3. An excep t ion  i s  the  macro MOVE FILES.CL1, which i s  s t o r e d  i n  
t h e  d i r e c t o r y  : I JDD:OP ( t h a t  is, t h e  .ope ra to r ' s  d i r e c t o r y )  , from 
which i t  i s  submi t ted  p e r i o d i c a l l y  t o  a ha tch  queue, 

4.  The programs themselves i n  compiled and l i n k e d  form are s t o r e d  

5. The password t a b l e s  and incoming 'punch' and ' p r i n t '  f i l e s  

I n  o t h e r  implementations, these s t o r a g e  assignments can be a l t e r e d  as 
des i red. 

i n  t h e  d i r e c t o r y  :UTIL:HASP - FILES. 

a r e  a l s o  kept  i n  :UTIL:HASP I FILES. 

The system manager can change t h e  password e n c r y p t i o n  key by i s s u i n g  
t h e  command 

SYSCONUP 

f rom t h e  opera to r  I s  d i  rec to ry .  
and o t h e r  opera t ions  a re  complete, t h e  d i r e c t o r y  :UTIL:HASP FILES w i l l  
c o n t a i n  new updated programs and password tab les ,  as  w e l l  a s  t h e  

ldhen t h e  r a t h e r  1 engthy compi 1 a t  i o n s  



prev ious  genera t ion  of these, The e a r l i e r  versions have t h e  e x t r a  
ex tens ion  .RU added. A f t e r  scaccessful t e s t i n q  of t h e  new vers ions ,  
t h e y  may be de le ted .  
a l t e r a t i o n s  a re  made i n  any o f  t h e  source programs. 

Such t e s t i n g  should always be done when 

Changes i n  t h e  password t a b l e s  should be made a t  i n t e r v a l s  t o  a s s i s t  
i n  m a i n t a i n i n g  t h e i r  i n t e g r i t y .  It i s  p r e f e r a b l e  t h a t  t h i s  ope ra t i on  
be c a r r i e d  o u t  when system demand 1:; a t  a minimum t o  a v o i d  problems 
f o r  users. 

V. INSTRUCTIONS FOR SYSTEM USERS 

A. T r a n s f e r r i n g  F i l e s  t o  t h e  E c l i p s e  

The RJE l i n e  between t h e  E c l i p s e  and the  IRM 3033 system i s  t h e  bas i s  
f o r  communication between t h e  Ec l i pse ,  t h e  IRM 3033s, and o t h e r  
computers t h a t  a r e  l i n k e d  t o  t h e  IBM systems. Th is  s e c t i o n  descr ibes  
procedures f o r  t r a n s f e r r i n g  f i l e s  to t h e  E c l i p s e  from o t h e r  machines. 

Punch f i l e s ,  t h a t  i s ,  f i l e s  w i t h  no more than  80 cha rac te rs  per  l i n e ,  
may be t r a n s f e r r e d  t o  t h e  E c l i p s e  from t h e  IBM machines by u s i n g  a 
s p e c i a l  'programmer name f i e l d '  on t h e  JOB ca rd  and a p p r o p r i a t e  
r o u t i n g  o f  t h e  punch ou tpu t  f rom the1 job.  The f o l l o w i n g  l i n e  shows 
t h e  s t r u c t u r e  o f  t h e  r e q u i r e d  JOB card:  

/ /u idxxxxx  JOB (nnnnn,Ik) ,'pathname .. . I ,.. .... 
where ' u i d '  i s  y o u r  user  i d e n t i f i c a t i o n ,  ' x x x x x l  i s  an a r b i t r a r y  j o b  
name w i t h  as many as f i v e  charac ters ,  'nnnnn' i s  your  v a l i d  I B M  reques t  
number, 'k' i s  the number o f  1/0 requests expected, and 'pathname' i n d i -  
ca tes  t h e  pathname t o  t h e  des i red  f i l e  on t h e  Ec l i pse .  
w i l l  be s t o r e d  i n  :UDD:uid:pathname. The pathname i t s e l f  may p o i n t  t o  
s u b s i d i a r y  d i r e c t o r i e s  i f  desired. For example, i f  t h e  f o l l o w i n g  J O B  
ca rd  were used: 

Your punch ou tpu t  

//MTRANS JOB (10956,12),'MTRSYS:TRAFFIC X3025' ,PIME=( ,101 

t h e  punch ou tpu t  o f  t h e  j o b  would be s t o r e d  on t h e  E c l i p s e  under t h e  
f u l l  pathname :UDD:MTR:MTRSYS:TRAFFIC. The o n l y  ? i m i t a t i o n  i s  t h a t  no 
more than  twenty  cha rac te rs  may appear i n  a programmer name f i e l d .  I f  
t h e  pathname i s  t e rm ina ted  w i t h  a space, as i n  t h e  example, any 
remain ing  cha rac te rs  o f  t h e  twenty may be used as des i red .  

I n  a d d i t i o n  t o  t h e  JOB card, a spec ia l  r o u t i n g  o f  t h e  punch ou tpu t  
must be used. 
you r  JOB card:  

E i t h e r  i n c l u d e  t h e  f o l l o w i n g  l i n e  immediately f o l l o w i n g  

/*ROUTE PUNCH RM51 
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o r  d e f i n e  t h e  punch d a t a  s e t  us ing :  

where 'name' i s  a da ta  s e t  nave, f o r  example, GQ.FT07FQ01. Rout ing  
i n f o r m a t i o n  i s  unnecessary i n  j o b s  o r i g i n a t i n g  f rom t h e  Ec l ipse .  

Your j o b  res ides  f i r s t .  i n  a temporary f i l e  on t h e  E c l i p s e  and i s  then 
t r a n s f e r r e d  t o  you r  des ignated f i l e  a t  r e g u l a r  i n t e r v a l s .  Delays o f  
up t o  t e n  minutes may be experienced i n  r e c e i v i n g  f i l e s .  

P r i n t  f i l e s ,  t h a t  i s ,  f i l e s  fo rmat ted  f o r  p r i n t i n g  and hav ing  up t o  
133 charac ters  per  l i n e ,  may be t r a n s f e r r e d  t o  user  d i s k  areas on t h e  
Eclipse i n  much t h e  same manner as 'punch '  f i l e s .  The d e s i r e d  f i lename 
i s  i nc luded  i n  the  programmer name f i e l d  as descr ibed above. Since a 
j o b  on t h e  I B M  3033s may generate b o t h  'punch' and ' p r i n t '  f i l e s ,  t h e  
( a d d i t i o n a l )  ex tens ion  .PRT i s  a f f i x e d  t o  t h e  f i lename given. The 
l i n e s  o f  t h e  f i l e  a re  made ' da ta  s e n s i t i v e '  by t e r m i n a t i n g  each l i n e  
w i t h  e i t h e r  a form-feed ( < F F > ) ,  a <CR>, o r  one or more <NL>s. The <FF> 
separates pages i n  t h e  output ,  as de f i ned  by t h e  o r i g i n a t i n g  program. 
The <CR> separates l i n e s  t h a t  a re  t o  be ' o v e r p r i n t e d ' .  On many t e r -  
m ina ls ,  t h e  < F F >  causes te rm ina l  s c r o l l i n g  t o  cease u n t i l  a Con t ro l -Q  
i s  i ssued t o  o v e r r i d e  i t . 

To des ignate  you r  area on t h e  E c l i p s e  as t h e  d e s t i n a t i o n  of a p r i n t  
f i l e ,  use a l i n e  o f  JCL s i m i l a r  t o  t h e  f o l l o w i n g :  

//GO.FT06FOOl DD SYSOUT=(A,,DISK),DEST=RM51 

Such JCL must be t a i l o r e d  t o  t h e  j o b  produc ing  t h e  p r i n t  output .  Yo 
o t h e r  t e x t  w i l l  appear: t h a t  i s ,  no JES2 l o g  o r  JCL outpu t .  Several 
o f  t h e  commonly used cata loged procedures i n  t h e  IBM system a l l o w  
another  method o f  sending p r i n t  f i l e s  t o  you r  d i s k  area. 
1 i ne ,  s p e c i f y  t h e  parameter 

On t h e  EXEC 

OUT=' ( A ,  , r ) ISK)  ' 

and a l l  p r i n t  ou tpu t  f rom the j obs tep  w i l l  be sent  t o  you. As a 
s p e c i f i c  example, t h e  JCL l i n e  

/ /  EXEC FORTVCLG,OUT=' ( A ,  ,D ISK)  ' 
w i l l  cause a l l  ou tpu t  f rom t h e  FORTRAN-77 compi ler ,  t h e  l i n k a g e  
e d i t o r ,  and t h e  executed program t o  be sent  t o  your  d i s k  area, b u t  
w i t h  no JCL. 

F i n a l l y ,  i f  you want every th ing ,  i n c l u d i n g  JCL, t h e  JESE l og ,  and so 
on, i n c l a d e  t h e  f o l l o w i n g  l i n e :  

/*JOBPARM FORMS=DISK 
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i n  y o u r  j o b  stream. 
b e f o r e  any EXEC l i n e  appears. 
send a punch f i l e  t o  t h e  Ec l ipse ,  s i n c e  i t  w i l l  be d i r e c t e d  t o  a 
n o n e x i s t e n t  'dev ice ' ,  

Th js  must f o l l o w  immediate ly  a f t e r  t h e  JOB l l n e ,  
I n  t h i s  case, however, do n o t  tr.y t o  

E. Submi t t ing  dahs From t h e  E c l i p s e  

Jobs a r e  submi t ted t o  t h e  ORNL I R M  computers by way o f  t h e  RJE l i n k ,  
u s i n g  a s e r i e s  of s imp le  commands. It i s  unnecessary t o  m a i n t a i n  
f i l e s  on t h e  E c l i p s e  b ~ h i c h  c o n t a i n  a password ( a u t h e n t i c a t o r ,  c i p h e r )  
i n  ' c l e a r '  (unencrypted) form. The procedure can be used t o  submit  
b o t h  o r d i n a r y  (80-character  ' c a r d  image' )  j o b s  and those c o n t a i n i n g  
l o n g  records o r  records which a r e  n o t  t o  be t r a n s l a t e d  f rom A S C I I  t o  
EBCDIC. 
e n t i r e l y  f rom command f i l e s .  If des i red ,  t h e  commands entered f rom 
t h e  t e r m i n a l  may be saved so t h a t  t h e y  can be used aga in  i n  a l a t e r  
session. I n  a d d i t i o n  t o  o r d i n a r y  IBM JCL j o b  streams, i n s t r u c t i o n s  t o  
J E S 2  may be t r a n s m i t t e d .  

Jobs may be submi t ted e n t i r e l y  o r  p a r t i a l l y  i n t e r a c t i v e l y  o r  

The program I B M  SUBMIT recognizes tNo c lasses  of i n p u t  f i l e s :  command 
f i l e s  and submi7 f i l e s ,  Command f i l e s  c o n t a i n  i n s t r u c t i o n s  t o  
IBM SUBMIT; submit  f i l e s  do not.  Command f i l e s  never c o n t a i n  records 
o f  more than 80 charac ters ;  submit f i l e s  sometimes do. Command f i l e s  
must always be t r a n s l a t e d  t o  EBCDIC before submission; submit f i l e s  
may n o t  need t r a n s l a t i o n .  
w i l l  be i l l u s t r a t e d  by examples. 

The uses o f  t h e  two c lasses o f  o u t p u t  f i l e s  

The IBM SUBMIT commands must s t a r t  i n  t h e  f i r s t  b y t e  o f  each command 
f i l e  record.  Terminate each command w i t h  <NL>. A t a b l e  o f  commands 
w j l l  be found i n  the l i s t i n g  o f  IBM .- SUBMIT.F77 i n  Appendix E. 

A CLI macro i s  s u p p l i e d  f o r  easy j ob  submission. It i n t e r f a c e s  t h e  
user  w i t h  I B M  SUBMIT, names t h e  o u t c u t  f i l e  un ique ly ,  submits t h i s  t o  
t h e  RJE t r a n s K i s s i o n  queue, and d e l e t e s  i t  when t ransmiss ion  i s  complete. 
Two approaches may be used: i n  r e s p w s e  t o  t h e  CLI prompt, t y p e  e i t h e r  

) IBM o r  ) I B M  f i 1 ename 

The second form i s  e x a c t l y  e q u i v a l e n t  t o  t h e  f i r s t  w i t h  t h e  response 
@f i lename t o  t h e  f i r s t  prompt f rom I B M  SUBMIT. I f  t h e  l a s t  r e c o r d  o f  
' f i l e n a m e '  commences w i t h  >, you need -supply n o t h i n g  more. Otherwise, 
t h e  prompt ibm> w i l l  appear and f u r t h e r  commands may be en tered  f rom 
y o u r  t e r m i n a l .  T h i s  permi ts ,  f o r  ins tance,  using a s tandard JCL f i l e ,  
t o  which you a t t a c h  var ious  o t h e r  wark ing f i l e s .  I f  a t e r m i n a l  sess ion 
w i t h  I S M  SUBMIT i s  begun w i t h  t h e  'subcommand' !s f i lename,  a l l  subsequent 
terminalcommands w i l l  be saved i n  ' f i l ename'  so t h a t  they  can be used 
i n  a l a t e r  sess ion w i t h o u t  re typ ing .  

Whether commands a r e  en tered  f rom y 3 u r  t e r m i n a l  o r  f rom a f i l e ,  t h e  
f i r s t  r e c o r d ( s )  submi t ted ( i g n o r i n g  ? and ! commands) MUST c o n s t i t u t e  
e i t h e r  a v a l i d  I B M  JOB statement o r  a JES2 i n s t r u c t i o n .  T h i s  requirement 
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i s  en forced by IOM SUBMIT. 
records  i f  o r d i n a r y  JCL c o n t i n u a t i o n  convent ions a r e  observed, 
J05 statement has been completed, you w i l l  be asked t o  supply  you r  IBM 
password ( a u t h e n t i c a t o r ) .  Th i s  w i l l  riot be echoed o r  i n s e r t e d  i n  a 
t e r m i n a l  ' save '  f i l e -  I S M  SIJRMIT w i l l  con t inue you r  JOB statement and 
i n c l u d e  t h e  password i n  ttiz c o r r e c t  format  i n  t h e  ou tpu t  f i l e ,  n0 NOT 
i n c l u d e  you r  password i t 1  your  own files. A f t e r  t h e  password has been 
d e a l t  w i t h  I B M  SUBMIT goes on t o  t h e  nex t  reco rd  i n  t h e  c u r r e n t  command 
f i l e  o r  d i s p l a y s  t h e  prompt ibm> and awai ts  you r  i n s t r u c t i o n s .  

The JOR statement may extend over  severa l  
When t h e  

The I B M  password wil l  be i n s e r t e d  i n t o  y o u r  j o b  stream a u t o m a t i c a l l y  
i f  you have f i r s t  run  t h e  program SYSCON. Use t h e  comiiiand 

S YSCClN 

and respond t o  t h e  quer ies.  You w i l l  be asked t o  supp ly  you r  IRM 
request  number (charge number, a f i v e  d i g i t  va lue  such as 10956) and 
then  you r  password. 5 ince  t h e  password i s  n o t  d isp layed,  you w i l l  be 
asked t o  repeat  t h i s  e n t r y  again. I f  a d iscrepancy i s  noted, you w i l l  
be asked t o  repeat  t h e  whole process again. When you r  password changes 
o r  when you w ish  t o  a l t e r  you r  request number, s imp ly  run SYSCON aqa in  
and respond t o  i t s  quer ies,  

F o r  even e a s i e r  submission o f  r o u t i n e  s h o r t  j obs ,  an au tomat ic  JOB 
statement f a c i l i t y  i s  provided. Use t h e  command ! j  t o  cause t h e  
au tomat ic  genera t ion  o f  a JOB statement a l l o w i n g  2000 I/Os and 10 
seconds o f  execut ion  t ime,  un.iquely named, and i n c l u d i n g  y o u r  password. 
I f  t h e  command ! j Z  i s  used ins tead,  a l l  p r i n t e d  JCL ou tpu t  w i l l  be 
suppressed. Other ou tpu t  d i r e c t e d  t o  SYSOlJT=* w i l l  a l s o  be suppressed, 
b u t  t h a t  t o  o t h e r  SYSOUT c lasses w i l l  be unaf fec ted .  Examples o f  these 
commands w i l l  be g iven l a t e r .  

A f t e r  p rocess ing  t h e  f i n a l  > command, a t e r m i n a t i o n  message i s  d isp layed  
a t  t h e  te rm ina l .  Th i s  i nc ludes  t h e  number o f  records read ( i n c l u d i n g  
commands and subcommands) and t h e  number w r i t t e n .  The 1 a t t e r  i nc ludes  
t h e  password record  and each 80-character  segment o f  submit f i l e s  w i t h  
reco rd  l eng ths  exceeding 80 bytes. 

4 f t e r  you r  j o b  has been t r a n s m i t t e d  t o  t h e  I B M  system, a message w i l l  
appear a u t o m a t i c a l l y  on you r  te rm ina l  t o  adv ise  you t h a t  t ransmiss ion  
i s  complete. I f  you a re  no t  logged i n  a t  t h e  t ime,  t h i s  message w i l l  
no t  appear. 
r e s t o r e d  by t h e  command CHAR/OFF/NMR. The message i s  a l s o  suppressed 
by some system macros, i n c l u d i n g  SCRED. I n  a d d i t i o n ,  an e n t r y  i s  made 
i n  t h e  f i l e  HASP.LOG i n  you r  base d i r e c t o r y .  You can d i s p l a y  such 
e n t r i e s  w i t h  t h e  command STATUS. Th is  w i l l  p r i n t  t h e  conten ts  o f  the  
l o g  f i l e  and d e l e t e  it. The s t a t u s  o f  t h e  suhmission queue may be 
moni tored by i s s u i n g  t h e  command QDISPLAY. T h i s  w i l l  d i s p l a y  t h e  j obs  
i n  each o f  t h e  queues on t h e  Ec l ipse .  
bound f o r  t h e  IRM systems i s  c a l l e d  HAMQ. The jobs i n  t h e  queue w i l l  
have t h e  forin :UDD:uid:IBMstamp, where ' u i d '  i s  you r  user  i d e n t i f i c a t i o n  
and 'stamp' i s  a so -ca l l ed  t i m e  s t a m ~ ,  used t o  make t h e  f i lename unique. 

I t  may be suppressed by t h e  CLI command CHAR/NMR and 

The queue c o n t a i n i n g  t h e  j obs  



-15- 

In i t s  d e f a u l t  mode, IBM - SUBMIT has t h e  f o l l o w i n g  p r o p e r t i e s :  

a. Command f i l e  records ( i n c l u d i n g  l i n e s  en tered  from t h e  
t e r m i n a l )  must never exceed 80 charac ters .  
n o t  be a1 tercsd, 

Th is  l i m i t  may 

b, Submit f i l e  records are l i m i t e d  t o  80 characters.  Th i s  l i m i t  

Records exceedinq 80 by tes  a re  
may be changed w i t h  t h e  !a  and !e subcommands. Any value less 
t han  1000 nay be s u b s t i t u t e d .  
sen t  t o  t h e  1/34 system i n  80-byte segments. 

c. Tab cha rac te rs  a re  no rma l l y  expanded be fo re  t ransmiss ion ,  
u s i n g  t h e  normal convent ion  on t h e  E c l i p s e  ( t a b  stops a t  by tes  
9, 17, ...) 73 of each record) .  
!t and r e s t o r e d  by !x .  Tabs a r e  never t r a n s l a t e d  i n  submit 
f i l e s  which are no t  t o  be t r a n s l a t e d  from ASCII t o  EBCDIC. 

This  fea tu re  may be d i s a b l e d  by 

d .  T r a n s l a t i o n  o f  records f rom ASCII ( t h e  E c l i p s e  format)  t o  
EBCDIC ( t h e  IBM format) i s  n w m a l l y  done by t h e  RJE l i n e  
manager. If a submit f i l e  con ta ins  records which a r e  n o t  t o  be 
t r a n s l a t e d  before t ransmiss ion  (such as DISSPLA m e t a f i l e s ) ,  a l l  
command records  must be t r a n s l a t e d  by IBM SUBMIT. Use t h e  !e 
subcommand as t h e  f i r s t  response t o  IRM SUBMIT'S prompt. - 

The f o l l o w i n g  sec t i ons  i l l u s t r a t e  t h e  use o f  IBM SUBMIT w i t h  examples 
o f  ordinary j o b  submission, p l o t t i n g  on t h e  p l o t T e r  i n  t h e  S o l i d  S t a t e  
D i v i s i o n  RJE room, and spec ia l  forms p r i n t i n g .  

1. Submission o f  j obs  f o r  IBM execu t ion  

The f o l l o w i n g  command f i l e  w i l l  submit a j o b  t o  t h e  ORNL I R M  
systems f o r  execut ion :  

/JMTRIAL JOB (10956,12),'X-10 3025 ROBINSON',TIME=(,30) 
/ /  EXEC FORTVCLG,PARM.FORT='NOSDUMP,NOTRMFLG' 
//FORT,SYSIN DD * 
=SOURCE.IBM 

//LKED.SYSI!4 DD DUMMY 
//GO.FT05F001 DD * 
=DATA. ONE 
/* > 

/* 

It i s  assumed t h a t  t h e r e  i s  a VS FORTRAN (IBM's FORTRAN-77) 
source program i n  t h e  f i l e  SOURCE.IBM and a data f i l e  i n  
DATA.ONE. 
a l i n e  a t  a t ime, o r  i t  may he q iven  a name, say VSFILE.IBM, and 
be executed by t y p i n g  

The command f i l e  above may be entered  i n t e r a c t i v e l y ,  
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) I B M  VSFiLE.IHM 

I f  you have n o t  run  SYSCON, you w i l l  be asked f o r  you r  password; 
o therw ise  t h e  submission should be automatic. 

2. P l o t t i n g  i n  B u i l d i n g  3025 

A CLI macro has been prov ided t o  s i m p l i f y  p l o t t i n g .  It i s  o n l y  
necessary t o  t ype  

PLOT f i  lename 

t o  have t h e  DISSPLA m e t a f i l e  ' f i l e n a m e '  p l o t t e d  i n  B u i l d i n g  
3025, w i t h  no p r i n t e d  ou tpu t  accompanying i t . 

Th is  macro works as fo l lows.  Assume t h a t  you have used DISSPLA, 
runn ing  on t h e  Ec l ipse ,  t o  produce a m e t a f i l e .  Th is  i s  u s u a l l y  
nained PLTZ. Execute t h e  f o l l o w i n g  s e r i e s  o f  commands: 

) I B M  
i bm> ! s PLOT. PLOT 
i bm>!e720 
ibm>! jZ 
i bm> j /  EXEC SSDPLOT 
ibm>//DMF.PLOT DD DATA,DLM=OO 
i bm>=PLTZ 
i hm>OO 
ibm>//VCT.EDIT DD * 
i hm>DRAW=l-END $ 
i bm>/* 
i hm>> 

The f i r s t  command arranqes t o  save t h e  remainder o f  t h e  commands 
i n  t h e  f i l e  PL0T.PLOT. The second s e t s  t h e  record  l e n g t h  and 
t r a n s l a t i o n  mode a p p r o p r i a t e l y  for  DISSPLA rne ta f i les .  The t h i r d  
generates a JOB statement au tomat i ca l l y .  
those needed t o  invoke t h e  ca ta loged procedure SSDPLOT, which 
rece ives  t h e  DISSPLA m e t a f i l e s  f rom t h e  Ec l i pse ,  recons t ruc ts  
them, and p l o t s  them i n  B u i l d i n g  3025. No p r i n t e d  ou tpu t  w i l l  
come f rom t h e  job .  I n  a subsequent session, you can p l o t  t h e  
f i l e  PLT2 hy s imp ly  t y p i n g  

The remain ing 1 i nes  a r e  

)IBM PLOT.PLOT 



3. Special  forms p r i n t i n g  

Assume t h a t  you have a f i l e  c a l l e d  GUIDE.IRM which conta ins  
p r i n t e r - o r i e n t e d  lines which a re  t o  be p r i n t e d  on a spec ia l  
forms p r i n t e r  because t h e  f i l e  con ta ins  lower-case characters.  
The f o l l o w i n g  command f i l e  will accomplish t h e  t r a n s f e r :  

!a133 
!j 
/ /  EXEC P@bl=STITCH 
//STEPLIB DD DSN=Z,MTRTO956,ECLIPSE,DISP=SHR 
//FTQ6F001 DD SVSBUT=A 
//FT15F001 DO SYSOUT=A,DCB=(RECFM=FA,LRECL=133) 
//FT05F001 I30 * 
=GUIDE. TBM 
/* 
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i n  debugging STITCH i s  greatly appreciated. 

Katy K e n d a l l ’ s  ass is tance 
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APPENDIX A. MOVE - FILES.F77 

C 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
c 
C 
C 
C 
C 
C 
c 
C 
C 
C 
C 
C 
C 
C 
C 
I: 
C 
C 
C 
C 

PROGRAM MOVE F I L E S  
A procedure for-moving incoming 'punch' and ' p r i n t 8  f i l e s  from t h e  
ORNL I B M  3033s t o  user  areas, The d e l i v e r y  o f  f i l e s  t o  app rop r ia te  
v i r t u a l  dev ices i s  c o n t r o l l e d  by JES2, Changes may be needed i f  
JES3 i s  used instead.  The d e s t i n a t i o n  pathnarne i s  cons t ruc ted  f rom 
t h e  XBM jobname and prograrrlrner name-f ie ld ,  as conta ined i n  t h e  
header records. To avo id  c o n f l i c t s  between t h e  mines For 'punch' 
and ' p r i n t '  f i l e s  coming from the same IBM j o b ,  t h e  ex tens ion  .PRT 
i s  added t o  t h e  l a t t e r .  

The incoming F i l e s  a r e  e d i t e d  t o  remove t h e  header and t r a i l e r  
records corning from t h e  IBM system. Punch f i l e s  a re  made d a t a -  
s e n s i t i v e  by p l a c i n g  a new- l ine cha rac te r  a f t e r  t h e  l a s t  non-blank 
cha rac te r  o f  each l i n e .  P r i n t  f i l e s  have t h e  e l e c t r o n i c  VFU char-  
a c t e r s  rep laced by form-feeds, ca r r i age - re tu rns ,  o r  t h e  approp r ia te  
numbers o f  new-l ines. A s i n g l e  b lank l i n e  w i l l  be present  a t  t h e  
end o f  a punch f i l e .  

The procedure i s  executed by t h e  command l i n e  

x niove - f i l e s  [ ! f i lenames HASP I P t ]  

where t h e  f i lenames are o f  t h e  form HASP Punch... o r  HASP Print..., 
w i t h  or w i t h o u t  a d i r e c t o r y  p r e f i x .  
most e r r o r  messages a re  repo r ted  a t  @CONO. 

T h e d e s t i n a t i o n  pathTame and 

I f  an i n p u t  f i l e  i s  found t o  be open a l ready ,  i t  i s  passed over  
w i t h o u t  process ing.  Otherwise, each f i l e  i s  de le ted ,  whether 
p rocess ing  i s  s u c c e s s f u l l y  completed or not. 

I f  no i n p u t  f i lenames a re  g iven,  t h e  procedure te rmina tes  w i t h o u t  a 
message a t  @CON0 and w i t h  no e r r o r  message. 

I f  an incoming f i l e  i s  d i r e c t e d  t o  the  s p e c i a l  user  i n d i c a t e d  i n  t h e  
v a r i a b l e  SPEC, i t  i s  r e d i r e c t e d  i ns tead  t o  a subd f rec to ry  o f  t h e  
system o p e r a t o r ' s  d i r e c t o r y .  

Header reco rd  ( j o b  separa tor )  p rocess ing  may need t o  be a l t e r e d  t o  
conform t o  loca l  format conventions. The a c t u a l  records processed 
w i l l  a l s o  be mod i f i ed  by t h e  Data General HAMLET program. 

IMPLICIT INTEGER ( A  - Z )  
CHARACTER*lOOO BUFFER 
CWAWACPER*$O ERRBUF 
CHARACTER*64 OUTFILE 
CHARWCTER"40 LABEL 
CHARACTER"S2 INFILE 

MOVE (10 1 0 
MOVE0020 

MCVE0040 
MOVE0050 
MOVE0060 
MOVE 0070 
MOVE0030 
MOVE0098 
MOVE0100 
M O V E O l l O  
MOVEOl.20 
MOVE0130 
MOVE0140 
HOVE01 50 
MOVE0168 
MOVE 0 1 7 0 
MOVE01 80 
MOVE0190 
MOVE0200 
MOVE 02 10 
MOVE0220 
MOVE 0230 
MOVE0240 
MOVE0250 
MOVE 0260 
MOVE0270 
MOVE0280 
MOVE0290 
MOVE0300 
MOVE03 10 
MOVE0320 
MOVE0339 
MOVE0340 
MOVE0350 
MOVE0360 
MOVE0370 
MOVE0380 
MOVE0390 
M 0 V E 040 O 
MOVE0410 
MOVE0420 
MOVE0430 
MOVE 0440 
MOVE 0450 
MOVE0460 
MOVE0470 
MOVE 0480 

M O V E O O ~ O  



c 
e 

C 
C 

C 
C 

C 
c 

C 
c 

C 
C 
C 

C 
c 

CHARACTER*6 NEWACL 
CHARACTER"3 SPEC 
CHARACTER"1 EOL,FCC,DLM 
INTEGER*2 GTMES(6) 
INTEGER LMES (3 )  
EQUIVALENCE (LMES, GTMES) 

! ?GTLN = 6 
! 3 = ?GTLN / 2 

D e f i n i t i o n s  o f  procedure parameters: 
DATA LIMIT/lOOO/,EOL/ ' (022)' /,SPEC/' PSS'/,DLM/' <037>' / 

Fetch the number o f  i n p u t  f i l enames (?GTMES = 307/8 = 199/10): 
G T M E S ( ~ )  = 2 ! ?G@NT = 2 
IAC2 = WORDADDR(GTMES) 
10s = I S Y S (  199, INN,  I A C 1 ,  IAC2) 
I F (  INN . L E .  0 ) CALL E X I T  

Process each i n p u t  f i l e  i n  t u r n :  
DO 300 IN = 1, I N N  

*.......*..*.........a*......... . Prepare t o  e d i t  an i n p u t  f i l e  . 
. . . . . . . . . . . . . . . . . . . . . e * .  o...... 

Fetch t h e  nex t  i n p u t  f i lename (?GTMES = 307/8 = 199/10): 
GTMES(1) = 3 ! ?GARG = 3 
GTMES(2) = I N  
LMES( 3)  = BYTEADOR ( INFILE) 
lAC2 = WORDADDR (GTMES) 
IOS = I S Y S (  199, INL, I A C 1 ,  IAC2) 
I F (  10s .NE. 0 ) GO TO 260 
I F (  INL .LE. 0 ) GO TO 300 

S t a r t  b u i l d i n g  t h e  ou tpu t  f i l ename and message: 
OUTFILE(1:31) = 'The RJE xxxxx f i l e  i s  :UDD:xxx:' 
MSL = 31  

Open the i n p u t  f i l e :  
OPEN( FILE = INFILE( l : INL) ,  IJNIT = 20, IOINTENT = ' INPUT ' ,  

1 IOSTAT = IOS,  STATUS = 'OLD', FORM = 'UNFORMATTED', 
2 EXCLUSIVE = ' Y E S ' )  

Process O P E N  e r r o r s  (ERE01 = 203/8 = 131/10; 
ERE02 = 204/8 = 132/1O): 

I F (  10s .EQ. 131 .OR. 10s .EQ. 132 GO TO 300 
I F (  10s * N E ,  0 ) GO TO 260 

I n i t i a l i z e  t h e  t r a n s f e r  c y c l e :  
LAST = 0 
MSA = 32 
MSX = 30 
A S S I G N  30 TO BRANCH 
GO TO 20 

MOYEO49Q 
M ~ V ~ ~ ~ O ~  
M ~ ~ ~ 0 ~ ~ ~  
MOVE0520 
MOVE0530 
MOVE0540 
MOVE0550 
MOVE 856Q 
~ ~ V E O ~ 7 ~  
M~~E05$0 
~ ~ V E ~ ~ ~ ~  
MOVE0600 
MOVE0610 
MOVE 0620 
MOVE0630 
NO VE 0640 
MOVE0650 
MOVE0660 
MOVE0670 
MOVE068Q 
MOVE0690 
MOVE0700 
MOV EO71 0 
MOVE0720 
MOVE0730 
MOVE 0740 
MOVE0750 
MOUE0 760 
MOVE0770 
MOVE0780 
MOVE0790 
MOVE 0 80 0 
MOVE 0810 
MOVE0820 
MOVE 0830 
MOVE0840 
MOVE 0850 
MOVE0860 
MOVE0870 
MOVE 0880 
MOVE 0890 
MOVE0900 
MOVE09 10 
MOVE0920 
MOVE0930 
MOVE 09 40 
MOVE0950 
MOVE0960 
MOVE09 70 
MQVE0980 
MOVE0990 
MOVE 1000 
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C 
C 

C 
C 

C 
C 

e 
I: 

C 
C 

C 
C 
c 
C 
C 
C 
C 
C 
C 
C 
C 
c 
C 
c 
I: 

Move t h e  u n u s e d  p o r t i o n  o f  the l a s t  b u f f e r  t o  t h e  beginning:  
10 LAST = MAX - F IRST + 1 

BUFFER( 1 :LAST)  = BUFFEK(F1RST:MAX) 

F i l l  t h e  c u r r e n t  b u f f e r  from t h e  i n p u t  f i l e :  
20 F I R S T  = 1 

READ(  20, IOSTAT = IOS,  RFTURNRECL = MAX ) B U F F E R ( L A S T t 1 : L I M I T )  

Process READ errors : 
LEOF = IOS 
I F (  10s .GT. 0 .AND. 10s *&E. 11318 ) GO TO 260 
MAX = MAX + LAST 
GO TO BRANCH 

Check f i l ename f o r  type (punch o r  p r i n t ) :  
30 I F (  I N F I L E ( 1 : l )  .NE. ' H I  ) THEN 

I F (  I N F I L E ( 2 : l l )  .EO. 'HASP P R I N T '  ) GO TO 40 
I F (  I N F I L E ( 2 : l l )  .EQ. 'HASP-PUNCH' - ) GO TO 1 3 0  

I F (  I N F I L E ( 1 : l O )  .EQ.  'HASP P R I N T '  9 GO TO 40 
I F (  I N F I L E ( 1 : l O )  .EQ. 'HASP-PUNCH' - ) GO TO 1 3 0  

ELSE 

E N D I F  

Erroneous f i  1 ename: 
ERRBUF = 'The RJE f i lename i s  unrecognized<NUL>' 
I E R  = 3 2  
GO TO 280 

. . . . . . . . . . . . . . . . . . . e . . . . . * . . . .  . € d i t  an i n p u t  PRINT f i l e  . ................................. 
The s t r u c t u r e  o f  t h e  P R I N T  header ( j o b  separa tor ,  banner page) i s  
assumed t o  be: 

1. A l i n e  w i t h  any t e x t  whatever, t e rm ina ted  by <EOL>@. 

2. A 1 i n e  c o n t a i n i n g  f i r s t  t h e  20-character  'programmer name 
f i e l d '  c o n t a i n i n g  the d e s t i n a t i o n  f i lename;  then  11 charac ters  
which are  ignored;  then t h e  3-character  ' u i d ' ;  t hen  a d d i t i o n a l  
charac ters  which are ignored,  t e rm ina ted  by <EOL>Q. 

C 3. Several r e p e t i t i o n s  o f  l i n e  2, as w e l l  as o t h e r  t e x t ,  f i n a l l y  
c te rm ina ted  by <EOL>@. 
C 
C The PRINT t r a i l e r  i s  assumed t o  c o n t a i n  l i n e  2 as i t s  f i r s t  l i n e  
C also,  
C 

40 O U T F I L E ( 9 : 1 3 )  = ' p r i n t '  
PAGE = 0 
ASSIGN 50 TO BRANCH 

MOVE 1010 
NQVE 1020 
MOVE 1030 
MOVE 1040 
MOVE 1050 
MOVE 1OGO 
MOVE 1 0 7 0  
MOVE1080 
MOVE 1090 
r4OvE 11 00 
MOVE1110 
MOVE1 120 
WOVE 1 1 3 0  
MOVE1140 
MOVE1 150 
MOVE1 160 
MOVE 1 170 
MOVE 1180 
MOVE 1190 
MOVE 1200 
MOVE 1 2  10 
MOVE 1220 
HOVE1230 
MOVE 1 2 4 0  
MOVE 1250 
MOVE 1260 
MOVE 1 2 7 0  
MOVE 1280 
MOVE1290 
MOVE 1380 
MOVE 13 10 
WOVE1320 
MOVE 1330 
MOVE 1340 
MOVE 1350 
MOVE 1 3 6 0  
MOVE1370 
MOVE 1380 
MOVE 1390 
MOVE 1400 
MOVE 1410 
MOVE1420 
MOVE1430 
MOVE 1440 
MOVE1450 
MOVE 1460 
MOVE1470 
MOVE1480 
MOVE 1490 
MOVE 1500 
MOVE 1510 
MOVE 1 5 2 0  
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C 
C Scan t h e  b u f f e r  forward t o  t h e  nex t  c E O t >  (end -o f - l i ne ) :  

60 CONTINUE 

50 DO 60 I = FIRST, MAX - 1 
I F (  BUFFER(I:I) .EQ. EOL ) GO TO 70 

C 
C <EOL> no t  found i n  t h e  c u r r e n t  b u f f e r :  

I F (  MAX .LT, LIMIT ,OR. MAX - FIRST .GE. 132 ) THEN 
ERRBUF = ' Inpu t  l i n e  t o o  long<NUL>' 
IER = 19 
GO TO 270 

ENDIF 
GO TO 10 

C 
C <EOL> found; move <FCC> ( forms-cont r o l  - cha rac te r )  : 

70 LAST = I - 1 
FCC = BUFFER( I+1: I+1) 

IF( FCC .EQ. '@ '  ) THEN 
C 
C r e s t  <FGC>: 

PAGE = PAGE + 1 
LINE = 0 

C 
C 

I F (  PAGE .LE. 2 ) THEN 

This i s  t h e  s t a r t  o r  t h e  end o f  t h e  IBM header page: 
LAST = LAST + 2 

ELSE 

This  i s  t h e  end of an o r d i n a r y  page o f  p r i n t a b l e  t e x t :  
C 
C 

LAST = LAST f 1 
BUFFER(LAST:LAST) = '<FF>' 
NLS = 0 
GO TO 100 

ENDIF 
FIRST = LAST + 1 
GO TO 50 

ENDIF 
C 
C <FCC> is  no t  <FF>: 

LINE = LINE + 1 
I F (  PAGE .LT. 2 ) THEN 

C 
C 

c 

This  i s  t h e  IBM header page: 
IF( LINE .LT. 2 ) THEN 

C 
C 

Save p a r t  o f  t h e  header a s  a l a b e l  and c o n s t r u c t  t h e  ou tpu t  
pathname from i t :  

LABEL = BUFFER(FIRST:FIRST+39) 
OUTFILE(28:30) = LABEL(32:34) 
I F (  OUTFILE(28:30) .EQ. ' L P T '  ) 

1 OUTFILE(28:30) = LABEL(35:37) 

MOUE 1530 
e)\lE1540 
OK1550  

~~~~~~~~ 

OVE 15 70 
OVE 1580 
OVE 9 590 

~ ~ V E  1600 
NOVEl610 
MOVE1620 
MOVE1630 
MOVE 1640 
MOVE 1650 
M O ~ E 1 ~ ~ 0  
MOVE 1.67 0 
~ ~ V E 1 6 ~ 0  
MOVE1690 
MOVE J 700 
MOVE 1 7 10 
MOVE 17 20 
MOVE 1730 
MO VE 1 740 
MOVE 1750 
MOVE1760 
MOVE1770 
MOVE 1.780 
MOVE1790 
MOVE 1 800 
MOVE 181 rl 
MOVE1820 
MOVE I830 
MOVE 134 
MOVE185 
MOVE1860 
MOVE 1870 
MOVE I880 
MOVE1890 
MOVE 1900 
MOVE 2 91 0 
MOVE 1920 
MOVE 1930 
MOUE1940 
MOVE1950 
MOVE 1960 
MOVE 19 70 
MOVE1980 
MOVE 1990 
MOVE2000 
MOVE20 IO 
MOVE2020 
MOVE2030 
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C 
C 

C 
C 

C 
C 

C 
c 

C 
#+. 

80 

90 

1 
2 

IF( OUTFILE(28:30) .Et]. SPEC) THEN MOVE2040 

MOVE2060 MSA = 35 
MSX = 29 MOVE2070 

MOVE2080 ENDIF 
OUTF ILE (MSA: MSA-r-19) = LABEL ( 1 : 20) MOVE2090 
DO 80 MSL = MSA, MSA t 19 MOVE2100 
IF( OUTFILE(MSL:MSL) .EQ. ' ' ) GO TO 90 MOVE21 10 
CONTINUE MOVE2120 
MSL = MSA t 20 MOVE 2 1 3 0 
OUTFILE(MSL:MSLt4) = ' .PRT<NUL>' MOVE2140 
MSL = MSL. t 4 MOVE2150 

M9VE2160 

OPEN( 15, FILE = OUTFILE(23:MSL), CARRIAGECONTROL = 'NONE', MOVE2180 
EXCLUSIVE = 'YES', IOINTENP = 'OUTPUT', IOSTAT = IOS, MOVE2190 

OUTFILE(28:34) = '0P:SKK:' NOVE2050 

Open t h e  ou tpu t  f i l e :  ~OVEZl70 

STATUS = 'FRESH', MAXRECL = 133, ERR = 260) 
E N D I F  
LAST = LAST f 2 
FIRST = LAST t 1 
GO TO 50 

ELSE 

This i s  n o t  t h e  header page: 
IF( LINE .LT. 2 ) THEN 

Check f o r  a t r a i l e r  l i n e :  

ENDIF 
IF( BUFFER(FIRST:FIRSTt39) .EQ. LABEL ) GO TO 250 

ENDIF 

F ind  the requ i red  number o f  <NL>s: 
LAST = LAST + 1 
I F  ( BUFFER ( LASTcl : LASTt1) . Eo. ' P ' ) THEN 

BUFFER(LAST:LAST) = '<CR>' 
NLS = 0 

BUFFEK(LAST:LAST) = '<NL>' 
ELSE 

NLS = ICHAR ( BUFFER (LAST+1 :LASTtl>) - 81 
E N D I F  

L Scan t h e  b u f f e r  backwards t o  the l a s t  nonblank cha rac te r :  
100 DO 110 J = LAST - 1, FIRST, -1 

IF( BUFFER(J:J) .dE. ' ' ) GO TO 120 
110 CONTINUE 

J = FIRST - 1 
120 8 1  = J f 1 

BUFFER(J:J) = BUF?ER(LAST:LAST) 
WRITE! 15, ' ( A ) ' ,  IOSTAT = IOS, ERR = 270) RUFFER(F1RST:J) 
LAST = LAST -+ 1 
FIRST = LAST t 1 
IF( NLS . L E ,  0 ) GO TO 50 

MOVE2200 
MOVE22 10 
MOVE2320 
YOVE2230 
MOVE2240 
MOVE 2250 
MOVE2260 
MOVE2270 
MOVE 2 280 
MOVE2290 
M O V E  2 3 00 
MOVE2310 
MOVE2320 
MOVE2330 
MOVE2340 
WOVE2350 
MOVE2360 
MOVE2370 
MOVE2380 
MOVE2390 
MOVE2400 
MOVE 24 1 0 
MOVE2420 
M 0 V E 2 4 3 0 
MOVE2440 
MOVE2450 
MOVE2460 
MOVE2470 
MOVE2480 
MOVE2490 
MOVE2500 
MOVE 25 10 
MOVE2520 
MOVE2530 
MOVE2540 
MOVE 2550 
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C 
C 

C 
C 
C 
C 
C 
C 
C 
c 
C 
C 
c 
c 
C 
C 
C 
c 
C 
c 
C 
I- 

M ~ V E 2 ~ 6 O  

WRITE( 15, ' ( A ) ' ,  IOSTAT = IOS,  EQR = 2 7 0 )  ('<NL>', I = 1, NLS)  ~ ~ ~ ~ ~ 5 ~ O  
GO TO 50 MOVE2590 

~~~~~~~ ...................* .......... M ~ ~ E ~ ~ 1 0  . E d i t  an i n p u t  PUNCH f i l e  . ~ O V E 2 6 2 O  
. . . . . . * . . . . . . . . . e . .  D.......... MOVE 26 30 

MOVE2640 
MOVE 26 5 0 
MOVE2660 

f o l l o w i n g  s t r u c t u r e :  MOVE2670 
MQV E 2 68 0 

1. One o r  more records c o n t a i n i n g  A S C I I  cha rac te rs  no t  exceeding MOVE2690 
'<037>' ( u n i t  separa to r )  i n  o c t a l  value, ORNL JES2 punch f i l e s  MOVE2700 
c o n t a i n  NUL and DLE on ly .  MOVE2710 

MOVE2720 
2.  A reco rd  c o n t a i n i n g  such <DLM> charac te rs  f o l l o w e d  by t h e  MOVE2730 
cha rac te rs  xBuidxxxxxfi lenamexxxx ... xx, where ' u i d '  i d e n t i f i e s  MOVE2740 
t h e  user d e s t i n a t i o n  and f i lename (up t o  20 cha rac te rs )  i s  t h e  MOVE2750 
d e s t i n a t i o n  f i lename. MOVE2760 

MOVE2770 
3. One o r  more a d d i t i o n a l  records  e x a c t l y  l i k e  t h e  preced ing  one. MOVE2780 

I n s e r t  t h e  e x t r a  <NL>s requ i red :  MOVE2570 

The PUNCH header ( job separa tor  cards)  i s  assumed t o  have t h e  

L 

C 
C 

The PUNCH t r a i l e r  reco rd  con ta ins  o n l y  b lanks  and i s  undetectable.  

130 O U T F I L E ( 9 : 1 3 )  = 'punch' 
ASSIGN 140 TO BRANCH 
ASSIGN 160 TO TWIG 

C 
C Scan t h e  b u f f e r  forward l o o k i n g  f o r  t h e  next  <NL>: 
140 DO 150 LAST = FIHST, MAX 

150 CONTINUE 
I F (  BUFFER(LAST:LAST) .EQ. ' < N L > '  ) GO TO TWIG 

C 
C CNL> was no t  found i n  t h e  c u r r e n t  b u f f e r :  

I F (  LEOF .E. 0 .AND. LEOF .NE. 11315 ) GO TO 10 
GO TO 250 

C 
C 
C sequence: 

Scan t h e  c u r r e n t  l i n e  f o r  cha rac te rs  beyond <DLM> i n  t h e  c o l l a t i n g  

160 DO 1 7 0  I = FIRST,  LAST - 1 
I F (  B U F F E R ( 1 : I )  .GT. DLM ) GO TO 1.80 

FIRS?' = LAST + 1 
GO TO 140 

170 CONTINUE 

C 
C B u i l d  t h e  ou tpu t  pathname: 
1 8 0 I = I + 2  

O U T F I L E ( 2 8 : 3 0 )  = B U F F E K ( I : I + 2 )  
I F (  O U T F I L E ( 2 8 : 3 0 )  .EQ. SPEC) THEN 

MOVE 2 7 90 
MOVE2800 
MOVE2810 
MOVE2820 
MOVE2830 
MOVE2840 
MOVE2850 
MOVE 2860 
MOVE2870 
MOVE2880 
MOVE2890 
MOVE 2 900 
MOVE2910 
MOVE2920 
MOVE2930 
MOVE 2940 
MOVE2950 
MOV E2960 
NOVE2970 
MOVE2980 
MOVE2990 
MOVE3000 
MOVE3010 
MOVE3020 
MOVE3030 
MOVE 3 0 4 0  
MOVE 3 0 5 0  
M10 V E 30 6 0 
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O U T F I L E ( 2 8 : 3 4 )  = '03:SKK:' 
MSA = 3 5  
MSX = 29 

E N D I F  
I = I t 8  
OUTFILE(MSA:MSA+19) = B U F F E R ( I : I + 1 9 )  
DO 190 MSL = MSA, MSA 9 19 
I F (  OUTFILE(MSL:MSL) .EQ. ' ' ) GO TO 200 

MSL = MSA t 20 
190 CONTINUE 

290 OUTFILE(MSLrMSL)  = '<NUL>' 
C 
C Open t h e  ou tpu t  f i l e :  

OPEN( 1 5 ,  F I L E  = OUTFILE(23:MSL),  CARRIAGECONTROL = ' L I S T ' ,  
1 EXCLIJSIVE = ' Y E S ' ,  I O I N T E N T  = 'OUTPUT' ,  IOSTAT = IOS, 
2 STATUS = 'FRESH' ,  MAXRECL = 51, ERR = 2 6 0 )  

C 
C Save p a r t  o f  t h e  i n p u t  record  t o  i d e n t i f y  o t h e r  header records:  

LABEL = BUFFER ( F I R S T : F I R S T t 3 9 )  
ASSIGN 210 TO TWIG 
F I R S T  = LAST + 1 
GO TO 140 

C 
C Compare the i n p u t  b u f f e r  w i t h  t h e  LABEL: 

210 I f (  8UFFER(FIRST:FIRST+39)  .EQ. LABEL ) THEN 
F IRST = LAST t 1 
GO TO 140 

ASSIGN 220 'TO T W I G  
ELSE 

ENDIF 
C 
C Scan t h e  b u f f e r  backwards t o  t h e  l a s t  nonblank charac ter :  

2 2 0  DO 2 3 0  I LAST - 1, FIRST,  -1 
I F (  B U F F E K ( 1 : I )  .NE. ' ' ) GO TO 2 4 0  

2 3 0  CONTINUE 
I 5 FIRST - 1 

C 
C Wr i te  t h e  ou tpu t  l i n e :  

2 4 0  WRITE( 15, ' ( A ) ' ,  IOSTAT = IOS, ERR = 260) BUFFEK(F1RST: I )  
F I R S T  = LAST -t 1 
GO TO 140 

C 
C ................................... 
C . Complete t h e  ou tpu t  o f  a f i l e  . 
C ..................................... 
C 
C F i l e  t r a n s f e r  i s  complete: s e t  t h e  ou tpu t  ACL t o  USERNAME, OWARE 
C (?SACL = 114/8 = 76/10 and 
C <037> = ?FACO ! ?FACW ! ?FACA ! ?FACR ! ?FACE):  

2 5 0  NEWACL = OUTFILE(28:MSX)  // ' < 0 0 0 > < 0 3 7 > < 0 0 0 > '  
I AC 0 = 5 Y TEA0 DR ( OUTF I L E  ( 23 : MSL ) ) 

MOVE 30 7 0  
MOVE3080 
F.10VE3090 
MOVE3100 
MOVE 3 1 1 0 
MOVE3120 
MOVE 3 1 3 0  
MOVE31 40 
MOVE 3 150 
MOVE3160 
MOVE 31 70 
MOVE 3 1 8 0  
MOVE3190 
MOVE3200 
MOVE 3 2  117 
MOVE3220 
MOVE3230 
MOVE3240 
MOVE3350 
MOVE3260 
MOVE3270 
YOVE3280 
MOVE3290 
MOVE3300 
MOVE3310 
MOVE3320 
MOVE3330 
MOVE3340 
MOVE3350 
MOVE3360 
MOVE 3 3 7 0  
MOVE3380 
MOVE3390 
MOVE3400 
MOVE3410 
F40 V E 3 4  2 0 
MOVE3430 
MOVE3440 
MOVE3450 
MOVE3460 
MOVE 3 4  70 
MOVE 3 4 8 0  
WOVE3490 
MO \/E 3 5 00 
MOVE3510 
MOVE3520 
MOVE 3 5 3 0  
FllOVE3540 
YOVE3550 
MOVE3560 
MOVE3570 
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C 

C 
C 
C 
C 
C 
C 
C 

C 

C 
C 
C 

C 
C 

C 
C 

C 
C 

C 

PROGRAM SYS CON B U I L D  
This  procedure-uses a t ime-stamp-contro l  l e d  random number 
genera tor  t o  c o n s t r u c t  t h e  key-schedule needed by t h e  DES 
a lgo r i t hm.  
r e t a i n e d  a f t e r  t h e  procedure te rmina tes .  
i s  p laced i n  t h e  temporary f i l e  KSCHEld.DAT which i s  i nc luded  
i n  bo th  I B M  SUBMIT and SYS - -  CON SET. 
execute t h i s  procedure. 

I NTEGER STAMP ( 6 )  , KK ( 2  16) 
INTEGER"2 R A N ( 4 )  
CHARACTER*80 ERRBUF 
CHARACTEK"8 BOX 
REAL *El  RANK , QQ 
EQUIVALENCE (RANK, R A N ( 1 ) )  

The key i t s e l f  i s  never d i sp layed  and i s  n o t  
The key-schedule 

Only a superuser may 

COMMON/PASS/BOX 

Const ruc t  a complete t ime  stamp (seconds, minutes, ..., y e a r )  
(?GDAY 41/8 = 33/10 and ?GTOD = 36/8 = 3O/lQ): 

10s = I S Y S I  33 ,  STAMP(4) ,  STAMP(5), STAFIP(6) ) 
IOS = I S Y S (  3 0 ,  S T A M P ( l ) ,  STAMP(Z), STAMP(3)  9 
R A N ( 2 )  = 256 * STAMP(1)  + STAMP(2) 
R A N ( 3 )  = 2 5 6  * STAMP(3)  i STAMP(4) 
R A N ( 4 )  = 256 * STAMP(5)  i STAMP(6) 

R A N ( 1 )  = 0 

I n i  t i a1 i ze t h e  random nuniher generator :  
CALL RANSET ( RANK) 

Const ruc t  t h e  random charac ter  a r ray :  
D O  10 I = 1, 8 
QQ = 256. * R A N f (  0 ) 
J = QQ 
B Q X ( 1 : I )  = CHAR( J ) 

10 CONTINUE 

Bui 1 d t h e  key-schedul e : 
CALL KSCHEU( KK) 

C W r i t e  t h e  r e s u l t i n g  a r rdy :  
OPEN( 20, F I L E  = 'KSCHED.DAT', CARRIAGECONTROL = ' L I S T ' ,  

EXCLUSIVE = ' Y E S ' ,  I O I N T E N T  = 'OUTPUT' ,  IOSPAT = IOS, SYSB0430 1 
2 MAXRECL = 80, STATUS = 'NEW', ERR = 20) SYSRQ440 

SYSRO450 
C SYSBQ460 
C Close t h e  ou tpu t  f i l e  and e x i t :  S Y SB 04 70 

CLOSE ( 20 ) SYSR0480 
STOP SYSBO490 

WRITE( 2 0 ,  1000, ERR = 2 0 )  KK 

s Y S B O O l  0 
SYS80020 
SYSB0030 
S Y SB 0040 
SYSR0050 
SYSB0060 
SYSB0070 
SYSB0080 
SYSB0090 
SYSRO'EOO 
S Y S B O l l O  
SYSB0120 
S Y SB 01 30 
SYSB0140 
SYSB0150 
SYSB0260 
SYSBOl70 
SYSR0180 
SYSRQ190 
S YSB0200 
S Y S 8 0 2 1 0  
SY SB0220 
SYSB0230 
s Y SB 0 2 4 0  
SYSB0250 
S Y SBO260 
SYSB0270 
SYSRO280 
SYSL30290 
SYSB0300 
S YSB 031 0 
SY S B 0 3 2 0  
SYSB0330 
SY ~ ~ 0 3 4 0  
SYSH0350 
SYSR0360 
SYSB0370 
SYSBO380 
SYSB0390 
SYSBO400 
SYSB0410 
SYSB0420 
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C 
C Report errors a t  the terminal: 

20 WRITE( *, ' ( /5X ,A) !  ) 'Error i n  w r i t i n g  new key schedule:' 
C 
C Fetch error message ( X R M S G  = 311/8 := 201/10 and 20735 allows Tor a 
C message btiffer of 88 bytes and the default ERMES f i l e ) :  

30 I A C l  = 20735 
IAC2 = SYTEADDR( ERRBUF) 
I E R  = I S Y S (  201, IOS, I A C 1 ,  IAC2) 
I F (  IER .GT. 0 ) THEM 

IOS = I E R  
GO TO 30 

E N D I F  
WRITE( *, ' ( / 5 X , A ) '  ) ERRBUF(1:IOS) 
STOP 'ABORT' 

C 
C O u t p u t  format: 

1000 FORMAT(GX,'DATA K/',1~~,'~'~112~',',112,',',112,',',/ 
1 
2 ~X, '2 ' ,7X~112, ' , ' ,112 , ' , '~112~ ' , ' ,112 , ' , ' , /  
3 5X,'3' ,7X,I12,', ' ,112, ' , I ,  112, I ,  ' ,112,' , ' ,/ 
4 5X,'4',7X,112,',',112,',',~12,~,'~1~2,~,',/ 
5 5X,  ' 5 '  ,7X, 112,' ,' ,112 , I ,  ,112, ' ,' , 112, ' ,' ,/ 
6 5X,'6'~7X,112,',',112,',',I12,',',112,',',/ 
7 5X, ' 7 I ,  7X, 112, ' , ' ,112, ' , ' , I 1 2  , ' , ' ,112, ' / I )  

END 

SUBROUTINE KSCHED ( KK) 
C 

C Implements part o f  the NBS DES encryption algorithm. 
IMPLICIT INTEGER ( A  - 2) 
I NTEGER K K (  2,16) ,BOX( 2 )  ,VALUE (2)  ,CU (2 )  , PC1(28,2), PC2( 48) ,NLS ( 16) 

COMMON/PASS/BOX 

DATA PC1/57,49,4X933,25,17, 9, 1,58,50,42,34,26,18, 
1 10, 2,59,51,43,35,27,19,11, 3,60,52,44,36, 
2 63,55,47,39,31,23,15, 7,6?,54,46,38,30,22, 
3 14, 6,61,53,45,37,29,21,13, 5,28,20,12, 4/ 

C 

C 

DATA NLS/2*1,6*2,1,6*2,1/ 
DATA PC2/14,17,11,24, 1, 5, 3,28,15, 6,21,10, 

1 23,19,12, 4,26, 8,16, 7,27,20,13, 2, 
2 41,52,31,37,47,55,30,40,51,45,33,48, 
3 44,49,39,56,34,53,46,42,50,36,29,32/ 

C 
C Shift VALUE l e f t  by one b i t  so t h a t  urlused parity bi ts  a r e  i n  
C positions not selected by PC1: 

WALlJE(1) = ISHFT( BOX(l), 1) 
VALIJE(2) = ISHFT( BOX(2), 1) 

C 
C Given two 32-bi t  values, select bi ts  t o  make 28-bit CD: 

DO 20 I = 1, 2 

s Y ~$~~~~ 
s YSB 0511 0 
svsBns2 
s YSB 053 0 
SYSB0540 
SYSBO550 
SYSB0560 
SYS80570 
SYSB0580 
SYSR0590 
SYSBO600 
SYSBO610 
SVSB0621) 
SYSB0630 
SYSBO640 
5 Y SB06 50 
SYSBO660 
SYSBOS70 
SYSBO680 
SY S 5  06 90 
SYSB0700 
SYSR0710 
SYS80720 
SYSRO730 
s Y SR 0740 
SYSBO750 
SYSB0760 
SI"S50770 
SYSR0780 
s ~ ~ ~ 0 7 9 0  
SYSR0800 
S VSB081Q 
S Y SBfl820 
SYSR0830 
SYSBO840 
S Y SBO850 
SYSR0860 
S Y SB 0870 
SYSBO880 
s Y SB 0890 
SYSB0900 
SYSRO910 
SYSB0920 
SYSB0930 
SYSB0940 
SYSB095Q 
SY 580960 
SYSBO970 
SYSBO980 
SY Si30990 
S Y S R l O O O  



08PT8SAS 
OLtrIBSAS 
09PT 8SAS 
OSPTflSAS 
OPPl 8SAS 

OZbTEISAS 
OTPT8SAS 
OOPI BSAS 
06E18SAS 
08E18SAS 
OLEI8SAS 
09E1 8SAS 
OSEI8SAS 
OPE1 8SAS 
OEEI8SAS 
OZEI 8SAS 
(IIE18SAS 
QOEI 8SAS 
Q6ZT8SAS 
082T8SAS 
OLZZfISAS 
0921 8SAS 
OSZI BSAS 
OP2IEISAS 
OE218SAS 

OTZIaSAS 

061 TBSAS 
0811 8SAS 
OLTI BSAS 
0917 8SAS 
OSTT 8SAS 
O’VTIBSAS 
OEITBSAS 
OZT1 USAS 
0TTT8SAS 
OUTI8SAS 
O60T8SAS 
081rI8SAS 
8601 8SAS 
U9018SAS 
0501 8SAS 
OPOT 8SAS 

OZOI 8SAS 
OIOT8SAS 

OE~T asAs 

oz z T as As 

oozTasxs 

oEuIasj.c 

3 
3 

3 
3 

3 
3 

3 
3 

3 
3 
3 

3 
3 

3 
3 
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APPENDIX C. SYS CON RENEW.FS7 - -  
C 

PROGRAM SYS CON RENEW 
T h i s  procedure-ediys t h e  'system t a b l e s '  used by SYS CON SET and 
18M SUBMIT t o  allow f a r  a change of e n c r y p t f o n  key. " T h e o r i g i n a l  
key-is h i d d e n  i n  DECIPHER. The new key i s  h idden i n  a f i l e  t h a t  
i s  read i n  here and passed t o  ENCIPbER. The procedure must be 
be r u n  a f t e r  SYS CON B U I L D  produces a new key, b u t  b e f o r e  t h e  
new key-schedule-is Zest royed.  

CHARACTER*80 ERRBUF 
CHARACTER*8 MUSE (256) ,MESS(256) ,WRQN( 256) ,MQSS ,NULL 
COMMON/PASS/MQSS 
COMMON/NEWK/KS(2,16) 

C 
DATA NULL/'<NUL><NUL><NUL><NUL><NUL><NUL><NUL><NUL>'/ 

C 
c 

C 
C 

c 
C 

C 
C 

Read t h e  new key-schedule: 
OPEN( 20, FILE = 'KSCHED.DAT', STATUS = 'OLD', MAXRECL = 80, 

1 EXCLIISIVE = ' Y E S ' ,  IOINTENT = ' I N P U T ' ,  IOSTAT = IOS,  
2 ERR = 20) 

READ( 20, 1000, ERR = 30, END = 30) KS 

Close t h e  key-schedule f i l e :  
CLOSE ( 20) 

Open t h e  '5-ystem t a b l e s '  f o r  inpu t :  
OPEN( 16, FILE = ':UTIL:HASP FILES:YZAZZ', STATUS = 'OLD', 

1 
2 RECFM = 'FIXED', MAXRECC = 2048, POSITION = 'START')  

IOSTAT = IOS, IOINTENT-= ' I N P U T ' ,  FORM = 'UNFORMATTED' , 
I F (  10s .NE. 0 ) THEN 

I F (  IOS .NE. 2 1  ) GO TO 50 

The 'system t a b l e s '  do n o t  e x i s t :  
WRITE(  *, '(/5X,A/) '  ) 

1 'SYS CON RENEW c r e a t i n g  new system t a b l e s '  
OPEN(  16, FILE = ':UTIL:fiASP FILES:YZAZZ', STATUS = 'NEW', 

1 IOSTAT = I O S ,  TOINTENT-= 'INPUT', FORM = 'UNFORMATTED', 
2 RECFM = 'FIXED', MAXRECL = 2048, POSIT ION = 'START',  
3 ERR = 60) 

CLOSE( 16) 
STOP 

ENDIF 
WRITE(  *, '(/5X,A/)' ) 'SYS - -  CON RENEW u p d a t i n g  o l d  system t a b l e s '  

Read t h e  da ta  f rom t h e  'system t a b l e s ' :  
READ( 16, IOSTAT = IOS, ERR = 40, END = 20) MUSE 
READ( 16, IOSTAT = I O S ,  ERR = 40, E N D  = 40) MRQN 
READ( 16, IOSTAT = IOS,  ERR = 40, END = 40)  MESS 

Close t h e  i n p u t  f i l e :  

S Y SROO 10 
s ~ S R ~ ~ ~ ~  
SYSRQ030 
S YSR OO40 
S YSR 005 0 
S Y SR0060 
SYSR0070 
SYSR0080 
S YSR0090 
S Y S R O l  00 
S Y S R O I  10 
SVSR0120 
SYSROX 30 
SYSRQ140 
SYSR0150 
SYSR016O 
SYSR0170 
SYSR0180 
SYSR0190 
SYSRO200 
SYSR0210 
SYSR02TO 
SYSR0230 
SYSR0240 
SYSR025O 
SYSR0260 
SYSR0270 
SYSR0280 
SYSR0290 
S YSRO300 
SYSRQ310 
SYSR0328 
SYSR0330 
SYSR0340 
SYSRO350 
SYSRQ360 
SYSR0370 
SYSR0380 
SYSR0390 
SY SR040O 
s Y s ~ 0 4  10 
SYSR0420 
SYSRQ430 
S Y SR 0440 
SYSR0450 
SYSR0460 
SY SR04 70 
SYSR0480 
SYSRO490 
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CLOSE( 16) 

Scan t h e  system t a b l e s :  
DO 10 M = 1, 256 
I F (  MUSE(M) .EQ. NULL ) GO TO 10 
MQSS = MESS(M) 
CALL DECIPHER 
CALL ENCIPHER 
MESS(M) = MQSS 

10 CONTINUE 

Open t h e  'system t a b l e s '  f o r  o u t p u t :  
OPEN( 18, FILE = ':IJTIL:HASP FILES:YZAZZ', STATUS = ' O L D ' ,  

1 IOSTAT = IOS,  IOINTENT-= 'OUTPUT' , FORM = 'MNFORMATTED' , 
2 RECFM = 'FIXED', MAXRECL = 2048, P O S I T I O N  = 'START', 
3 ERR = 60) 

Wri te  t h e  updated 'system t a b l e s '  and e x i t :  
W R I T E (  18, I O S T A T  = I O S ,  ERR = 50) MUSE 
WRITE( 18, IOSTAT = I O S ,  ERR = 50) MRQN 
W R I T E (  18, IOSTAT = I O S ,  ERR = 50) MESS 
CLOSE [ 18)  
STOP 

The 'system t a b l e s  ' a re  empty: 
20 WRITE( * '( /5X,A)'  ) 'The system t a b l e s  a r e  empty' 

CLOSE( 1;) 
STOP 

I 0 i  = IER 
GO TO 70 

80 WRITE( *, ' 
STOP 'ABORT 

C 
C I n p u t  f o rma t :  

E ND 
1000 FORMAT(13X, 

SY SR0500 
SYSR0510 
SYSR0520 
SYSR053O 
S YSR0540 
SY SR0550 
SYSRQ560 
SY SR 0570 

SYSR0530 
SYSR0600 
SYSRO6lO 
SYSR0620 
S YSR O630 
SYSR0648 
SY SR0650 
SYSR0660 
SYSR0670 
SY SR0680 
SYSR0690 
S Y SR 0 700 
SY SR07 10 
SYSR0720 
SYSR0730 
S Y  SR0740 
SYSR0750 
S Y  SRO760 
SY SR07 70 
SYSR0780 
SYSR0790 

S Y S R O ~ ~ O  

C 
C 

Report  e r r o r  a t  t h e  t e r m i n a l  (?ERMSG = 311/8 = 201/10 and 20735 
a l l o w s  f o r  a message b u f f e r  of 80 by tes  and t h e  d e f a u l t  ERMES f i l e ) :  SYSR0800 
30 WRITE( *, ' ( /5X,A) '  ) ' E r r o r  i n  read ing  new key-schedule: '  SYSR0810 

GO TO 60 SYSR0820 
40 WRITE( *, ' ( /5X,A) '  ) ' E r r o r  i n  read ing  system t a b l e s : '  SYSR0830 

GO TO 60 SY SRO840 
50 W R I T E (  *, ' ( /5X,A) '  ) ' E r r o r  in w r i t i n g  system t a b l e s : '  SYSRO850 
60 I F (  10s .E. 0 ) GO TO 70 SYSR0860 

ERRBUF = 'End o f  f i l e  encountered<O>' SYSR0870 
ros = 23 S Y SR0880 

70 I A C l  = 20735 SYSR0890 
I A C Z  = BYTEADDR ( ERRBUF) SYSR0900 
I E R  = ISYS( 201, I Q S ,  I A C 1 ,  I A C Z )  SYSR0910 
I F (  I E R  .NE. 0 ) GO TO 80 S Y SRO920 

SYSR0930 
S Y SR0940 
S Y SR 09 50 
SYSR0960 
S Y  SR0970 
SYSR0980 
S Y  SR0990 
SYSR 1000 

/5X , A )  ' ) ERRBUF( 1 : 10s) 

12,1x, 112, 1x,112,1x,112, 1 X )  
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C 

C 
C e n t i t y  'VALUE' i n  place. Th is  Is the  ' i n v e r s e '  o f  ENCIPHER. 

I NTEGER VALUE ( 2 ) , LR ( 2 ) K (2,16) , PERM ( 32,2 1 , MREP ( 32,2) 
COMMON/PASS/\/ALUE 

SUBROUTINE DECIPHER 
Implements t h e  NB5 DES e n c r y p t i o n  a l g o r i t h m  t o  t r a n s l a t e  t h e  COMMON 

IMPLICIT INTEGER ( A  - Z )  

C 
C I n i t i a l  and f i n a l  permuta t ion  t a b l e s :  

DATA, PERM/58,50,42,34,26,1~,10, 2,60,52,44,36,28,20,12, 4, 
1 62,54,46,38,30,22,14, 6,64,56,48,40,32,24,16, 8, 
2 57 ,49,41,33 ,25,17, 9, 1 59,51,43,35,27,19,11, 3, 
3 61,53,45,37,29,21,23, 5,63,55,47,39,31,23,15, 7/ 

DATA MREP/40, 8,48,16,56,24,64,32,39, 7 , 47 , 15,55,23,63,31 , 
1 38, 6,46,14,54,22,62,30,37, 5,45,13,53,21,61,29, 
2 36, 4,44,12,52,20,60,28,35, 3,43,11,51,19,59,27, 
3 34, 2,42,10,50,18,58,26,33, 1,41, 9,49,17,57,25/ 

%L IST(OFF) 
%INCLUDE 'KSCHED.DAT ' 
%LIST( ON) 
C 
C Apply t h e  i n i t i a l  permuta t ion :  

DO 30 I = 1, 2 
LR(1) = 0 
DO 20 3 = 1, 32 
JB = PERM(J,I)  
I F (  JB .GT. 32 ) THEN 

J B  = J B  - 32 
J W  = 2 

JW = 1 
ELSE 

ENDIF 
I F (  BTEST( VALUE(Jicl), 32 - JB ) ) LR(1) = IBSET( LR( I ) ,  32 - J )  

20 CONTINUE 
30 CONTINUE 

C 
C In te rchange the i n i t i a l  permuted val ues: 

JB = LR(1) 
LR(1) = LR(2) 
LR(2) = JB 

c 
C Decipher the permuted i n p u t :  

DO 40 I = 16, 1, -1 
JB = IEOR( LR(2), FUNCT( LR( l ) ,  K ( 1 , I ) ) )  
L R ( 2 )  = LR(1) 
LR(1) = JB 

40 CONTINUE 
C 
C Apply t h e  f i n a l  permutat ion:  

no 60 r = 1, 2 
VALIJE(1) = 0 

SYSRl010 
SYSR1020 
SYSR103Q 
SYSR 1040 
SYSR 1050 
SYSR 1060 
SY SR 1070 
SYSR1080 
SYSR 1090 
SYSR 11 00 
SYSRl110 
SYSR112O 
SYSR 11 30 
SYSKl140 
SYSRl150 
SYSR1160 
s YSR 11 70 
S YSR 11 80 
SYSR 11 90 
SYSR1200 
SYSK1210 
5YSR1220 
SYSR1230 
SYSR1240 
SYSR1250 
SYSR1260 
SYSR1270 
S Y SR 1280 
SYSR 1290 
SYSR1300 
SYSR 1310 
SYSR1320 
SYSR1330 
SYSR1340 
SYSR 1350 
SYSR136O 
SYSR I370 
SYSR1380 
S YSR 1390 
SYSR1400 
SYSR1410 
SYSR1420 
SYSR1430 
SY SR 1440 
SYSR1450 
SYSR1460 
SYSR 1470 
SYSR1480 
SYSR1490 
SYSR1500 
SYSR1510 



-32- 

DO 50 J = 1, 32 
JP, = MREP(J,I) 
IF( JB .GT. 32 ) THEN 

J B  = JB - 32 
JW = 2 

JW = 1 
ELSE 

ENDIF 
IF( RTEST( LR(JW), 32 - J8 ) ) 
1 VALIJF(I) = IBSET( VALUE( I ) ,  32 - J )  

50 CONTINUE 
60 CONTINUE 

RETURN 
END 

C 

C 
C 

C 
C 

C 
C 

C 
C 

C 
C 

c 
c 

C 

FUNCTION FUNCT( K, K) 
Implements part o f  the NBS DES encryption algorithm. 
F(R,K) from 32-bit R and 64-bit K. 

Computes 

IMPLICIT INTEGER ( A  - Z) 
INTEGER K(2)  ,E(48) ,ER(2),5(2) ,SARR(16,4,8),P(32) 

E bit selection table: 
DATA Ef32, 1, 2, 3, 4, 5, 4, 5, 6, 1 ,  8, 9, 
1 8, 9,10,11,12,13,12,13,14,15,16,17, 
2 16,17,18,19,20,21,20,21,22,23,24,25, 
3 24,25,26,27,28,29,28,29,30,31,32, 1/ 

Permutation table: 
DATA Pf16, 7,20,21,29,12,28,17, 1,15,23,26, 
1 5,18,31,10, 2, 8,24,14,32,27, 3, 9, 
2 19,13,30, 6,22,11, 4,25/ 

Primitive Selection Function S ( 1 ) :  SARR(l,l,l) to SARR(16,4,1). 
DATA SARRf14, 4,13, 1, 2,15,11, 8, 3,10, 6,12, 5, 9, 0, 7, 
1 O,l5, 7, 4,14, 2,13, l,lO, 6,1Z911, 9, 5, 3, 8, 
2 4, 1,14, 8,13, 6, 2911915y12y 9, 7, 3,10, 5, 0, 
3 15,12, 8 ,  2, 4, 9, 1, 7, 5,11, 3,14,10, 0, 6,13, 

Primitive selection function S ( 2 ) :  SARR(l,l,Z) t o  SARR(16,4,2). 
4 15, 1, 8,14, 6,11, 3, 4, 9, 7, 2,13,12, 0, 5,10, 
5 3,13, 4, 7,15, 2, 5,14,12, 0, 1910, 6, 9,11, 5, 
6 0,14, 7,11,10, 4,13, 1, 5, 8,12, 6, 9, 3, 2,15, 
7 13, 8,10, 1, 3,15, 4, 2,11, 6 ,  7,12, 0, 5,14, 9, 

Primitive Selection function S(3): SARR(1,1,3) t o  SARR(16,4,3). 

9 13, 7, 0, 9, 3, 4, 6,10, 2, 8, 5,14,12,11,15, 1, 
A 13, 6, 4, 9, 8,15, 3, O,ll, 1, 2,12, 5,10,14, 7, 
B 1,10,13, 0, 6, 9, 8, 7, 4,15,14, 3,11, 5, 2,12, 

8 io, 0, 9 ~ 4 ,  6, 3 ~ 5 ,  5, iyi3,i2, 7 ~ 1 ,  4, 2, a, 

SY SR 1520 
SYSW1530 
SYSRl540 
SYSRl550 
SYSR 1560 
SYSR1570 
SYSR1580 
SYSR1590 
S Y SR 1600 
SYSRlQlO 
SYSRl620 
SY SR 1630 
SY SR 1640 
SYSR1650 
SYSR1660 
SYSR1670 
SYSR 1680 
SYSR1690 
SYSR1700 
SYSRl710 
SYSR1720 
SYSR1730 
SYSR1740 
SYSR 1750 
SYSR1760 
SYSR1770 
SYSR 1780 
SY SR 1790 
SYSR 1800 
SYSR 1810 
SYSR 1820 
SYSR1830 
SYSR 1840 
SYSR1850 
SYSR1860 
SYSR1870 
SYSR1880 
SYSR 1890 
SYSR 1900 
SYSRl9lO 
SYSR1920 
SYSR1930 
S YSR 1940 
SYSR1950 
SY SR 1960 
SYSR1970 
SYSR1980 
SYSR1990 
S YSR2000 
SY SR20 10 
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C P r i m i t i v e  S e l e c t i o n  f u n c t i o n  S(4): SARR(1,1,4) t o  SARR(16,4,4). 
C 
D 
E 
F 

7,23,14, 3 ,  0, 5, 9,16", 1, 2, 8, 5,11312$ 4,15,  
13, 8$11, 5 ,  6,15, 0, 3, 4, 7, 2,12, lY10,24, 9, 
10, 5, 9, 0,1Z911, 7,13,15, 1, 3,14, 5, 2, 8, 4, 
3,15, 0, 6,1Q, 1,23, 8, 9, 4,  5,11,12, 1 ,  2,14, 

G 2,12, 4, 1, 7,10,11, 6, 8, 5, 3,15,13, 0,14, 9, 
H 14,11, 2,12, 4,  7,13, 1, 5, 0,15,10, 3, 9, 8, 6, 
I 4 ,  2, 1,11,10,139 7, 8,15, 9,12, 5, 6, 3, Q,14, 
J 11, 8,12, 7, 1914, 2,13, 6,15, 0, 9,10, 4 ,  5, 3, 

P r i m i t i v e  S e l e c t i o n  f u n c t i o n  S ( 6 ) :  SARR(1,1,6) t o  SARR(16,4,6). 
K 12, 1y109153 9, 2, 6, 63, O,13, 3,  4,14, 7, 5,119 
L 10,15, 4, 2, 7,12, 9, 5 ,  6, 1,13,14, O,ll, 3, 8, 
M 9,14,15, 5, 2, 8,12, 3 ,  7, 0, 4,10, 1,13,11, 6 ,  
N 4, 3, 2,12, 9, 5,15,10,11,14, 1, 7, 6,  0, 8,13, 

P r i m i t i v e  Se lec t i on  f u n c t i o n  S ( 7 ) :  SARR(1,1,7) t o  SARR(16,4,7). 
0 4,11, 2,14,15, 0, 8,13, 3,12, 9, 7, 5,10, 6, 1, 
P 13, O,ll, 7, 4, 9, 1,10,14, 3, 5,12, 2,15, 8 ,  6, 
Q 1, 4,11,13912, 3 ,  7,14,10,15, 6 ,  8 ,  0, 5 ,  9, 2 ,  
R 6,11,13, 8, 1, 4,10, 7, 9, 5, 0,15,14, 2 ,  3,12, 

P r i m i t i v e  Se lec t i on  f u n c t i o n  S(8): SARR(l,l,S) t o  SARR(16,4,8). 
S 13, 2, 8, 4, 6,15y11, l,lQ9 9, 3,14, 5, 0,12, 7, 

U 7,11, 4, 1, 9,12,14, 2, 0, 6,10,13,15, 3, 5 ,  8, 
V 2, 1,14, 7, 4,10, 8,13,15,12, 9, 0, 3 ,  5, 6,11/ 

C 
C P r i m i t i v e  Se lec t i on  func t i on  S(5): SARR(1,1,5) t o  SARR(16,4,5). 

C 
C 

C 
I: 

C 
C 

T i,i5,i3, a,io,  3, 7, 4,12, 5, 6 ~ 1 ,  o , ~ ,  9, 2 ,  

C 
C 
C 

Expand 32-b i t  R t o  48 -b i t s  accord ing  t o  s e l e c t i o n  E:  f i r s t  zero a l l  
b i t s  o f  ER(1) and ER(2). 

ER(~) = 0 
ER(2) = 0 

c 
C Se lec t  b i t s  accord ing t o  E - tab le :  

DO 10 I = 1, 32 
10 IF(BTEST(R, 32-E(I))) ER(1) = IRSET(ER(l), 32-11 

DO 20 I = 33, 48 
20 IF(BTEST(R, 32-E(1))) ER(2) = IBSET(ER(Z), 64-1) 

C 
C Exclusive-OR 48-b i t  ER w i t h  48 -b i t  K: 

B ( l )  = IEOR(K(l), E R ( 1 ) )  
8 ( 2 )  = IEORQK(2), ER(2)) 

C 
C 
C 

C 
C Move l a s t  2 b i t s  o f  B ( 1 )  i n t o  vacated b i t s  o f  B ( 2 ) :  

Need t o  look a t  6 - b i t  b locks  o f  B(1) and R ( 2 ) :  d i v i d e  them i n t o  
30 b i t s  i n  B(l) and 18 b i t s  i n  B(2); s h i f t  B ( 2 )  r i g h t  2 b i t s .  
B(2) = ISHFT(B(Z), -2) 

CALL MVBITS(B(l), 0, 2, 8(2 ) ,  30) 

S Y SR 202 e) 

SYSR2030 
SVSK2040 
SYSR2050 
~~~~~~~Q 
S Y Si32070 
SYSR2080 
SYSR2090 
SYSR2100 

s Y SR2 120 
SYSR2130 
s YSR 21 40 
SYSR2150 
SYSR2lriD 
SYSR21TQ 
SY SR 2 180 
SYSR2190 
SMSR2200 
SYSR2210 
SYSR2220 
SYSR2230 
SYSR2240 
SYSR2250 
SYSR2260 
SYSR2270 
SYSR2280 
SYSR2290 
SYSR2300 
SYSR2310 
SY SR 2320 
s Y SR 233 a 
S YSR 2340 
SYSR2350 
SYSR2360 
SYSR2370 
SYSR2380 
SYSR2390 
SYSR2400 
SYSR2410 
S Y S R 2420 
S YSR2430 
S YSR 2440 
SYSR2450 
SYSR24SQ 
SYSR2470 
SY SR248O 
SYSR249Q 
SY SR2500 
SYSR2510 
SYSR2520 

S Y S R ~ ~  
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C 
C 

C 
c 

C 
C 

C 
C 

C 
C 

C 
C 

C 
C 

BTMP = 0 
s = o  
DO 50 I = 1, 8 
NROW = 0 
NCOL = 0 
IF(I.GT.5) GO TO 30 

Put a 6 - b i t  b l o c k  from S ( 1 )  i n t o  t h e  l a s t  6 b i t s  o f  BTMP: 
CALL M V B I V S ( B ( l ) ,  32-6*1, 6, BTMP, 0 )  
GO TO 40 

P u t  a 6 - b i t  block  f rom R(2) i n t o  t h e  l a s t  6 b i t s  o f  BTMP: 
30 CALL MVBITS(B(2), 32-6*(1-5), 6, BTMP, 0) 

Put  t h e  f i r s t  and l a s t  b i t s  o f  BTMP i n t o  NROW: 
40 CALL MVBITS(BTMP, 5, 1, NROW, 1) 

CALL MVBJTS(BTMP, 0, 1, NROW, 0) 

Put t h e  m i d d l e  4 b i t s  o f  BTMP i n t o  NCOL: 
CALL MVRITS(BTW, 1, 4, NCOL, 0 )  

Get t h e  4-BIT STMP f rom S A R R ( 1 )  t a b l e :  
STMP = SARR(NCOL+l, NROW+l, I )  

P u t  4 - b i t  STMP i n t o  t h e  3 2 - h i t  va lue S: 
50 CALL MVBITS(STMP, 0, 4, S, 32-4.1) 

We now have t h e  32 -b i t  S value: app ly  t h e  P permutat ion:  
FRK = 0 
DO 60 I = 1, 32 

FUNCT = FRK 
RETURN 
END 

60 IF(BTEST(S, 32-P(1)))  FRK = IBSET(FRK, 32-1) 

C 
SUBROUTINE ENCIPHER 

Implements t h e  NBS DES e n c r y p t i o n  a l g o r i t h m  t o  t r a n s l a t e  t h e  COMMON 
e n t i t y  'VALUE' i n  place. T h i s  i s  t h e  ' i n v e r s e '  o f  DECIPHER. 

IMPLICIT INTEGER (A - Z )  
INTEGER VALlJE(2),LR(2),PERM(3232)pMREP(32,2) 
CQMMON/PASS/VALIJE 

QN/NEWK/K(2,16) 
c 
C The i n i t i a l  and f i n a l  permutat ion t a b l e s :  

DATA P ~ R M / S 8 , 5 0 , 4 2 , 3 4 , 2 S , 1 8 ~ ~ 0 p  2,60,52,44,36,28,20,12, 4, 
1 62,54,46,38,30,22,14, 6,64,56,48,40,32,24,16, 8, 
2 57,49,41,33,25,17, 9, 1,59,51,43,35,27,19,11, 3, 
3 61,53,45,37,29,21,13, 5,63,55,47,39,31,23,15, 7 /  
DATA MREP/40, 8,48,16,56,24,64,32,39, 7,47,15,55,23,63,31, 

1 38, 6,46,14,54,22,62,30,37, 5,45,13,53,21,61,29, 
2 36 , 4,44,12 , 52 , 20,60 ,28,35, 3,43,11,51,19,59,27, 
3 34, 2,42,10,50,18,58,26,33, 1,41, 9,49,17,57,25/ 

SYSR2530 
SYSR2540 
SY SR 2550 
S Y SR 2560 
SYSR257G 
SYSR 2580 
SYSR2590 
SY SR2600 
SYSR2610 
SYSR2620 
SYSR2630 
SY SR2640 
SYSR2650 
SYSR2660 
SY SR 2670 
SYSR2680 
SYSR2690 
SYSR2700 
SYSR2710 
SYSR2720 
SYSR2730 
SYSR2740 
SYSR2750 
SYSR2760 
SYSR3770 
SYSR2780 
SYSR2790 
S Y SR 2800 
SY SR 2810 
SYSR2820 
SYSR2830 
SYSR2840 
S Y  SR285O 
SYSR2860 
SYSR28 70 
SY SR2880 
SYSR2890 
SYSR2900 
S Y SR2910 
SYSR2820 
SYSR2930 
SY SR2940 
SYSR2950 
SYSR2968 
S Y  ~ ~ 2 9 7 0  
s Y SR 2 980 
SYSR2990 
SYSR3000 
SYSR3010 
SY SR 3020 
SYSR 3030 
s Y SR 3040 
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C 
C Apply t h e  i n i t i a l  permutat ion:  

DO 30 I = 1, 2 
L R ( I )  = 0 
DO 20 J = 1, 32 
JB = PERM(J,I) 
I F (  JB .GT. 32 1 THEN 

J B  = JB - 32 
J W  = 2 

ELSE 
JW = 1 

ENDIF  
I F (  BTEST( VALUE(JW), 32 - JB ) ) LR(1) IRSET( LR( I ) ,  32 - J >  

20 CONTINUE 
30 CONTINUE 

C 
C Encipher t h e  permuted i n p u t :  

DO 40 I = 1, 16 
JB = I E O R (  L R ( l ) ,  FUNCT( LR(2), K(1,I))) 
LR(1) = LR(2) . .  
LR(2) = JB 

40 CONTINUE 
C 
C Switch t h e  f i n a l  p a r t s  o f  LR: 

JB = L R ( 1 )  
LR(1) = LR(2) 
LR(2) = JB 

C 
C Apply t h e  f i n a l  permutat ion:  

DO 60 I = 1, 2 
VALIJE( I )  = 0 
DO 50 J = 1, 32 
JB = MREP(J,I) 
I F (  JB .GT. 32 ) THEN 

JW = 2 

JW = 1 

JB = JB - 32 

ELSE 

ENDIF  
I F (  HTEST( LR(JW), 32 - JB ) ) 

1 VALIJE(1) = IBSET(  V A l U E ( I ) ,  32 - J) 
50 CONTINUE 
60 CONTINUE 

RETURN 
END 

SYSR3058 
SYSR3060 
s Y SH 3070 
SYSR3080 
SYSR 3090 
S YSR 3 100 
SYSR3110 
SYSR3120 
S VSR 31 30 
SYSR3140 
SY SR31 SO 
SYSR3160 
SYSR317O 
SYSR3180 
SY SR319fl 
SYSR3200 
SYSR3210 
SYSR3220 
SY SR 3230 
SYSR3240 
SYSR3250 
SYSR3260 
SYSR3270 
S Y SR 3 280 
SYSR3290 
SYSR3300 
SYSR3310 
SYSR3320 
SYSR3330 
SYSR3340 
SYSR3350 
SYSR3360 
SYSR3370 
SYSR3380 
SYSR3390 
s Y SR 3400 
SYSR3410 
SY SR3420 
SYSR3430 
SYSR 3440 
SYSR3450 
SYSR3460 
SY SR 3470 
S Y SR 3480 
S Y SR 34 90 



APPENDIX D. SYS CON SET.F77 -..... 

C SY SCOOIO 
PROGRAM SYS CON SET sYscoc?2n 

C SYSCOO30 
C serv ice .  The procedure i s  s e l f - s t a r t i n g ;  t h a t  i s ,  t h e  f i r s t  SYSC0040 
C by any user causes t h e  ' n u l l '  t a b l e  t o  be const ructed.  SYSC0050 

CHARACTER*80 ERRBlF  S Y SC 0060 
CHARACTER"8 MUSE (256) ,MESS(256) ,MRQN(256) ,USER(2) ,NULL,INPS,INRQ, SYSCO070 

1 NAME SY SC0080  
CHARACTER*4 REPLY SYSC0090 
INTEGER*2 SVlYSV2,R1,B2,CHAR(3) SYSC0lOO 
PARAMETER ( V Z  = 90, NDEL = 32, NOFF = 64)  SY S C O l  10 

C These parameters a re  used in t h e  username 'hash' procedure, SY sc 0 120 
C sYsc0130 

COMMON /PASS/NAME SYSCOl40  
C SY S C O l 5 0  

DATA NULL/'<NUL><NUC><NUL><NUL><NUL><NUL><NUL><NUL>'/ SYSCO160 
DATA Bl/ l / ,B2/15/  S Y S C D l 7 0  

C .e;YSC0180 
C D isp lay  t h e  head1 i n e :  SY sc 0 190 

WRI?E( *, 1000 ) sYsc0200 
C SYSC0210 
C Fetch t h e  c u r r e n t  username (?GUNM = 72/8 58/10): s Y sc 0220 

I A C O  = -1 SYSCO230 
I A C l  = 1 SY sc 0240 
I A C 2  = BYTEADDR( USER) SYSCO250 
10s = I S Y S (  58, IACO, IAC1 ,  I A C 2 )  SYSCO260 
I F (  10s .NE. 0 ) GO TO 120 s Y sc0270 
USER(1 ) (5 :8 )  = NULL(l:4) SYSC0280  

C SYSCO290 
C Hash t h e  username: SYSC0300 

M = O  SYSC 031 0 
DO 10 I = 1, 3 SYSCO320 
L = ICHAR(  U S E R ( l ) ( I : I )  ) s Y sc 03 30 
I F (  L .GT. NZ ) L L - NDEL s Y sc 0340 
L = L - NOFF SYSCO350 

SYSCO360 
M = l t M / 2  SY sc 0370 

C SY sc0380 
C Open the 'system t a b l e s '  f o r  i n p u t :  SYSC0390 

OPEN( 16, F I L E  = ' :UTIL :HASP F I L E S : Y Z A Z Z ' ,  STATUS = 'OLD ' ,  SYSCO4O0 
1 IOSTA? = IOS, IOINTENT-= ' I N P U T ' ,  FORM = 'UNFORMATTED' , SY sc 0410 
2 RECFM = ' F I X E D ' ,  MAXRECL = 2048, P O S I T I O N  = ' S T A R T I )  S Y sc 0420 

I F (  10s .NE. 21 ) GO TO 100 SYSCO440 

C The 'system t a b l e s '  do no t  e x i s t :  SYSCO466 
WRITE(  *, ' ( / 5X ,A / ) '  ) SYSCO4 70 

' S Y S  CON SET c r e a t i n g  new system t a b l e s '  

B u i l d s  the  'system-tables' by adding each new user  as he requests  

10 M 21 8 * M -+ MOD(  L, 8) 

I F (  IOS .NE. 0 ) THEN SYSC0430 

s Y sc 04 50 C 

SYSCO480 - -  1 



0660 3SA S 
O8603SA S 
OLGOJSA S 
09603SAS 
05603SXS 
OP603SAS 
OE603SAS 
0 2 60 3SA S 
OT603SAS 
00603SAS 

I CNI 

OK! 01 OF) JI 

LPJOMSSP~ JnoL 

08L 03SAS 
OLLO3SAS 
09LO 3SA S 
QSL03SAS 
OPL03SAS 
OEL03SA S 
OZLO3SAS 
0 TL03SA S 
OOL Q3SAS 
O6903SAS 
08903SAS 
OLY03SAS 
09903SAS 
(1s 90 3SA S 
Ob90 3SA S 
01903SAS 
OZ903SAS 
0 T903SAS 
00903SA S 
06G03SAS 
08SOJSAS 
OL SO3SAS 
09903SAS 
0 450 3SAS 
OPSO3SAS 
Q F 5; I1 3s AS 

3 
n 

-LE- 
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C 

C 
C 

C 
C 

C 
C 

C 
C 

C 
C 

C 
C 

1 'En te r  you r  I B M  request  (charge)  number: ' 
READ( *, ' ( A ) '  ) I N R Q  

C 
C 

C 
C 
C 

Prepare t o  read t h e  password: 
7 0 J = 1  

Turn o f f  t he  echo and s e t  lower  case t o  ilpper ease conversion, 
sav ing  t h e  c u r r e n t  c h a r a c t e r i s t i c s  i n  CHAR f o r  l a t e r  r e s t o r a t i o n  
(?GCHR = 312/8 = 202/10 and ?SCHR = 313/8 = 203/10): 

I A C O  = DYTEADDR('@CONSOLE') 
I A C l  = 0 
IAC2 = WORDADDR(CHAR) 
I E R  = I S Y S (  202, IACO, I A C 1 ,  I A C Z )  
S V 1  = CHAR(1) 
SV2 = CHAR(2)  
CHAR(1)  = IRCLR( C H A R ( l ) ,  B l )  
CHAR(2)  = IRCLR(  CHAR(Z), R2) 
I E R  = I S Y S (  203, IACO, I A C 1 ,  I A C 2 )  

Request t h e  f i r s t  password copy: 
80 WRITE( *, ' ( / 5 X , A ) '  ) 'En ter  you r  I B M  password: ' 

READ( *, ' ( A ) '  ) I N P S  
NAME = I N P S  

Request t h e  second password copy and compare: 
WRITE(  *, ' ( / 5 X , A ) '  ) 

READ( * ' ( A ) '  ) I N P S  
1 ' A s  a check, e n t e r  your IBM password again:  ' 

IF( I N P ~  .NE, NAME THEN 

E r r o r  i n  e n t e r i n g  t h e  password: 
J = J + 1  
I F (  J .LE. 5 ) THEN 

Send a warning message: 
WRITE(  *, ' ( / 5X ,A) '  ) 

GO TO 80 
1 ' E r r o r  i n  e n t e r i n g  password. Please t ry  again!  ' 

ELSE 

Send t h e  t e r m i n a t i o n  message: 
ERRBUF = 

10s = 53 
1 'Too many f a i l u r e s  i n  e n t e r i n g  password! Job aborted!<O>' 

Restore t h e  echo (?SCHR = 313/8 = 203/10): 
CHAR(1)  = S V 1  
CHAR(2) = S V 2  
I E R  = I S Y S (  203, IACO, I A C 1 ,  I A C 2 )  
GO TO 150 

ENDIF  

SYSC 1000 
SY sc l O i 0  
SYSCiO2I) 
SYSC 1030 
SY sc 1040 
SYSC 1050 
SYSC 1060 
SYSC 1078 
SYSC 1080 
SYSC 1090 
s Y S C l  100 
S Y S C l l l O  
SY SC 1120 
SY SC 11 30 
SYSC 1140 
SYSC 11 50 
SYSC 1160 
SYSC1170 
SYSC 1180 
SYSC 11 90 
SYSC 1200 
SYSC1210 
SYSC1220 
SYSC1230 
s YSC 1240 
SYSC 1250 
SYSC1260 
SYSC1270 
SYSC1280 
SYSC 1290 

SYSC 1310 
SY SC 1320 
SYSC1330 
SY sc 1340 
SY sc1350 
SYSC1360 
SYSC1370 
s YSC 1380 
SYSC 1390 
SYSC1400 
SYSC1410 
SYSC 1420 
s YSC 1430 
SYSC 1440 
SYSC1450  
SYSC1460 
SYSC1470 
s Y sc 1480 
SY sc 1490 
SYSC1500 

S Y S C ~ ~ O O  

ENDIF SYSC1510 
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C 
c 

C 
C 

C 
c 

C 
C 

C 
C 

Accept t h e  password and enc ryp t  i t :  
CALL ENCIPHER 
MESS(M)  =: NAME 

Restore t h e  echo ('SSCHR = 31318 .- 203110): 
CMAR(1) = SV1  
CHAR(2) = SV2 
I E R  = I S Y S (  203, KAC0, I A C 1 ,  I A C 2 )  

Update t h e  'system tables' : 
90 MUSE(M) = USER(1) 

MRQN(M) = I N R Q  

Open t h e  'system t a b l e s '  for output :  
OPEN( 18, FILE = ':UTIL:HASP FILES:YZAZZ', STATUS = 'OLD',  

2 RECFM = 'FIXED', MAXRECL = 2048, P O S I T I O N  = 'START',  
3 ERR = 110) 

1 IOSTAT = IOS, IOINTENT-= 'OUTPUT', FORM = 'UNFORMATTED~ , 

Write t h e  updated 'system t a b l e s '  and e x i t :  
WRITE( 18, IOSTAT = I O S ,  ERR = 118) MUSE 
WRITE( 18, IOSTAT = 105, ERR = 110) MRQN 
WRITE( 18, IOSTAT = TOS, ERR = 113) MESS 
CLOSE ( 18) 
WRITE( *, 1020 ) 
STOP 

SYSSC I520 
% Y  SC 1538 
SYSC 1540 
SVSC155 
SYSC 1560 
SYSC 1570 
SYSC 1580 
SYSC1590 
SY SC 1600 
SYSC161LO 
SYSC 1620 
SYSC 1630 
SYSC1640 
SYSC 1656) 
SYSC1660 
SYSC1670 
SYSC 1680 
S Y SC 1690 
SYSC1700 
SYSC 1710 
s YSC 1720 
SY SC 1730 
SYSC 1740 
SYSC1750 
SYSCl760 
SYSC 1770 
SY SC 1780 

C allows f o r  a message bu f fe r  of 80 bytes arid t h e  d e f a u l t  ERMES f i l e ) :  SYSC1818 

s YSC 1830 
110 WRITE( * ' ( / 5 X , A ) '  ) ' E r r o r  w r i t f n g  system t a b l e s : '  SYSC1840 

120 WRITE( *, ' ( / 5 X , A ) '  ) 'Error i n  SYSCON process: '  SYSC 1860 
SYSC 1870 130 I F (  I O S  .LT. 0 ) THEN 

ERRBUF = 'END OF FILE ENCOUNTEFED<NUL>' SYSC 1880 
SYSC 1890 IOS = 23 
SY SC 1900 
SYSC1910 
SY SC 1920 

C SYSC1790 
C Report e r r o r s  a t  t h e  t e r m i n a l  (?ERMSG = 31118 = 201/10 and 20735 sysciaoo 

100 WRITE( * ' ( / 5 X , A ) '  ) 'Error read ing  system t a b l e s : '  SYSC 1820 
GO TO 136 

GO TO 136 SYSC 1850 

ELSE 
140 mi = 20735 

IAC2 = BYTEADDR( ERRBUF) 
I E R  = I S Y S (  201, I O S ,  I A C 1 ,  IAC2) SYSC 1930 
I F (  I E R  .GT. 0 ) THEN SYSC1948 

SYSC 1950 
GO TO 140 SYSC1960 

ENDIF  SYSC 1970 
ENDIF SYSC 1980 

150 WRITE( *, ' ( / 5 X , A ) '  ) ERRBUF(1:IOS) s YSC 1990 
STOP 'ABORT '  sYsc2000 

I O S  = I E R  

c s Y sc 20 10 
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C Output formats:  SYSC2020 
1000 FORMAT(/5X,'IBM Submission Support: automat ic  request  niirnber and pSYSC2030 

S Y  sc 2040 
1010 FORMAT(SX,'Usernaine: ',A3,5X,'Current IBM request  (charge) number:SYSCZO50 

1 ' , A 5 / / 5 X ,  'Do you w ish  t o  change y o u r  request  (charge) number? [N] SYSC2060 

1020 FORMAT(/5X,'Your request number and password have been en tered  i n  SYSCZO80 

lassword se rv i ces  ' / )  

2 ' )  SYSC2070 

l t h e  system t a b l e s ' / / )  SYSC2090 
END syscz ino  

C SYSC2110 
SURROUTINE ENCIPHER SY sc2 120 

SYSC2130 
C e n t i t y  'VALUE' i n  place. Th is  i s  t h e  i n v e r s e  o f  DECIPHER. SYSC2140 

IMPLICIT INTEGER ( A  - Z )  SYSC2 150 
INTEGER VALUE(2),LR(2),K(2,16),PERM(32,2),MREP(3292) S YSC 21 60 
COMMON/PASS/VALUE SYSC2170 

SYSC2180 
C The i n i t i a l  and f i n a l  permutat ion t a b l e s :  S Y  sc 2190 

DATA PERM/58,50,42,34,26,18,10, 2,60,52,44,36,28,20,12, 4, SYSC2200 
1 62,54,46,38,30,22,14, 6,64,56,48,40,32,24,16, 8, SYSC221 n 
2 57,49,41,33,25,17, 9 ,  1,59,51,43,35,27,19,11, 3, SY SC 2220 
3 61,53,45,37,29,21,13, 5,63,55,47,39,31,23,15, 7/ s Y sc 2230 

DATA MREP/40, 8,48,16,56,24,64,32,39, 7,47,15,55,23,63,31, 

3 34, 2,42,1O,50,18,58,26,33, 1,41, 9,49,17,57,25/ SYSC2270 
%LIST (OFF) SYSC2280 
%INCLUDE 'KSCHED.DAT' SYSC2290 
%LIST (ON ) SYSC2300 

C Implements t h e  NBS DES enc ryp t i on  a l g o r i t h m  t o  t r a n s l a t e  t h e  COMMON 

C 

SY sc2240 
1 38, 6,46,14,54,22,62,30,37, 5,45,13,53,21,61,29, SYSC2250 
2 36, 4,44,12,52,20,60,28,35, 3,43,11,51,19,59,27, SYSC2260 

SYSC2310 C 
C Apply t h e  i n i t i a l  permutat ion:  

DO 30 I = 1, 2 
L R ( 1 )  = 0 
DO 20 J = 1, 32 
JR = PERM(J, I )  
I F (  JR .GT. 32 ) THEN 

J W  = 2 

JltJ = 1 

JR = JB - 32 

ELSE 

ENDIF 

20 CONTINUE 
30 CONTINUE 

I F (  BTEST( VALUE(JW), 32 - JB ) ) LR(1) = IBSET( LR(I ) ,  32 - J )  

C 
C Encipher  t h e  permuted i n p u t :  

DO 40 I = 1, 16 
JB = IEOR( L R ( l ) ,  FUNCT( LR(2), K ( 1 , I ) ) )  
L R ( 1 )  = LR(2)  
L R ( 2 )  = JB 

40 CONTINUE 

SYSC2320 
SYSC2330 
SYSC 2340 
SY SC 2350 
SYSC2360 
s YSC 23 70 
s YSC 2380 
SYSC2390 
SY sc 2400 
SY sc 24 10 
SYSC2420 
s Y sc 2430 
SY ~ ~ 2 4 4 0  
SYSC2450 
SYSC2460 
SY SC 2470 
SYSC2480 
SYSC 2490 
SYSC2500 
SYSC2510 
SYSC2520 



C 
C Swi tch  t h e  f i n a  

JB = LR(1) 
LR(1) = LR(2 
tR(2) = JB 

C 
C Apply t h e  f i n a l  

DO 60 I = 1. 

p a r t s  o f  LR: 

>errnut a t  i on ; 
s 

VALIIE(1) = 6 
DO 50 J = 1, 32 
JB = MlREP(J, I )  
I F (  JB .GT. 32 ) THFN 

JW = 2 

JW = 1 

J5 = JB - 32 
ELSE 

E N D I F  
IF( RTEST( LR(JW), 32 - JB ) ) 

1 VALUE( I) = IBSET( VALIJE ( I ) ,  32 - 3 )  
50 CONTINUE 
60 CONTINUE 

RETURN 
END 

FUNCTION FUNCT( R, K) 
C 

C Implements p a r t  of t he  NBS DES e n c r y o t i o n  a lgo r i t hm.  Computes 
C F(R,K) from 3 2 - b i t  R and 64-bit K. 

IMPLICIT INTEGER ( A  - Z )  
INTEGER K (2 )  ,E (48) ,EK ( 2 )  ,B (2) ,SARR (16,4,8), P(  32) 

DATA E/32, 1, 2, 3 ,  4, 5, 4, 5, 6, 7, 8, 9, 
1 8, 9,10,1P,12,13,12,13,14,15,16,17, 
2 16,17,18,19,20,21,20,21,22~23,24,25, 
3 24,25,26,27,28,29,28,29,30,31,32, 1/ 

DATA P/16, 7,20,21,29,12,28,17, 1,15,23,26, 
5,18,31,10, 2, 8,24,14,32,)27, 3, 9, 

C 
C E b i t  s e l e c t i o n  t a b l e :  

C 
C Permutat ion t a b l e :  

1 
2 19,13,30, 6,22,11, 4,25/ 

C 
C P r i m i t i v e  S e l e c t i o n  Func t ion  S(1): SARR(1,1,1) t o  SARR(16,4,1). 

DATA SARR/14, 4,13, 1, 2,15,11, 8,, 3,10, 6,12, 5, 9 ,  0 ,  7, 
0,15, 7, 4,14, 2,13, l,lO, 6,12,11, 9, 5, 3, 8, 
4, 1,14, R,13, 6, 2,11,15,12, 9, 7, 3,10, 5, 0, 
15,12, 8, 2, 4, 9, 1, 7, 5,11, 3,14,10, 0, 6,13, 

1 
2 
3 

C 
C P r i m i t i v e  S e l e c t i o n  Func t ion  S(2 ) :  SARR(1,1,2) t o  SARR(16,4,2). 

4 
5 
6 
7 

15, 1, 8,14, 6,11, 3, 4, 9, 7, 2,13,12, 0, 5,10, 
3,13, 4, 7,15, 2, 8,14,12, 0, 1,10, 6, 9,11s 5, 
0,14, 7,11,10, 4,13, 1, 5 ,  8,12, 6, 9, 3, 2,15, 
13, 8,10, 1, 3,15, 4, 2,11, 6, 7,12, 0, 5,14, 9, S YSC 3040 

SYSC2530 
SY sc2540 
s '45 I: 21 5 5 a 
SYSC2560 
s VSC 2 5 7 0 
SYSC2580 
SYSC2590 
SYSC26BQ 
SYSC2610 
SYSC2621) 
SYSC2630 
s YSC264Q 
S YSC2650 
SYSC2660 
SYSC2670 
S Y SC 2630 
SY SC26911 
SYSC2700 
SYSC2710 
SYSC2720 
SYSC2730 
SYSC2740 
s Y sc2750 
SYSC2760 
SYSC2770 
SYSC2780 
SYSC 2790 
SYSC 2800 
S YSC28 10 
S YSC282O 
SY sc 2830 
S Y SC 2840 
SYSC2850 
SYSC2860 
SY SC 2870 
S Y SC 2880 
SYSC 2890 
SYSC2900 
SYSC2910 
SY sc 2920 
SYSC2930 
SYSC2940 
SYSC2950 
SYSC2960 
SYSC2970 
SYSC 2980 
S Y  sc 2990 
s Y sc 3000 
SYSC3010 
SYSC 3020 
SYSC3030 
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C 
C 

C 
C 

C 
C 

C 
C 

C 
C 

c 
C 

C 
C 
C 

C 
C 

C 
c 

P r i m i t i v e  S e l e c t i o n  Func t ion  S (3  1: SARR ( 1,1 3 j t o  SARR (16,4,3). 
8 10, 0, 9,14, 6, 3,15, 5, 1,13,12, 7 , i l ,  4, 2, 8, 
9 13, 7, 0, 9, 3, 4 ,  6,10, 2, 8, 5,14,12,11,15, 1, 
A 13, 6, 4, 9, 8,15, 3, 0,21, 1, 2,12, 5,10,14, 7, 
B 1,10,13, 0, 6, 9, 8, 7, 4,15,14, 3>11, 5, 2,12, 

P r i m i t i v e  S e l e c t i o n  Func t ion  S(4):  SARWQl,1,4) t o  SARR(16,4,4). 
C 7,P3,14, 3, 0, 6, 9,10, 1, 2, 8, 5911,12, 4,15, 
D 13, 8,11, 5, 6,15, 0, 3, 4, 7, 2,12, 1,10,14, 9, 
E 10, 6 ,  9, 0,12,119 7,13,15, 1, 3,14, 5, 2, 8, 4, 
F 3,15, 0, 6,10, 1,133 8,  9, 4, 5,11,12, 7, 2,14, 

P r i r n i t i  ve Sel e c t i o n  Func t ion  S ( 5 )  : SARR (1 ,1,5) t o  SARR (16,4,5> e 

G 2,12, 4, 1, 7,10,11, 6, 8, 5, 3,15,13, 0,14, 9 ,  
H 14,11, 2,12, 4, 7,13, 1, 5, 0,15,10, 3, 9, 8, 6, 
I 4, 2, 1,11,10,13, 7, 8,15, 9,12, 5, 6, 3, 0,14, 
3 11, 8,12, 7, 1,14, 2,13, 6,15, 0, 9,10, 4, 5, 3, 

P r i m i t i v e  Sel e c t i  on Funct ion S ( 6 )  : SARR (1,1,6) t o  SARR (16,4,6). 
K 12, 1910,15, 9, 2, 6, 8, 0,13, 3, 4,14, 7, 5,11, 
L 10,15, 4, 2, 7,12, 9 ,  5, 6, 1,13,14, O , l l ,  3, 8, 
M 9,14,15, 5, 2, 8,1%, 3, 7, 0, 4,10, 1,13,11, 6, 
N 4, 3, 2,12, 9 ,  5,15,10,11,149 1, 7, 6, 0, 8,13, 

P r i m i t i v e  S e l e c t i o n  Func t ion  S(7):  SARR(1,1,7) t o  SARR(15,4,7). 
0 4,11, 2,14,15, 0, 8,13, 3,12, 9, 7, 5,10, 6, 1, 
P 13, 0,11, 7, 4, 9, 1,10,14, 3, 5,12, 2,15, 8, 6, 
Q 1, 4,11,13,12, 3, 7,14,10,15, 6, 8, 0, 5, 9, 2, 
R 6,11,13, 8, 1, 4,10, 7, 9 ,  5, 0,15,14, 2, 3,12, 

P r i m i t i  ve Se lec t  i o n  Funct i o n  S (  8 )  : SARR (1,1,8) t o  SARR (16,4,8). 
S 13, 2, 8, 4, 6,15,11, 1,103 9 ,  3,14, 5, 0,12, 7, 
T 1,15,13, 8,10, 3, 7, 4,12, 5, 6,11, 0,14, 9, 2, 
U 7,11, 4, 1, 9,12,14, 2, 0, 6,10,13,15, 3, 5, 8, 
V 2, 1,14, 7, 4,10, 8,13,15,12, 9, 0, 3, 5, 6,11/ 

Expand 3 2 - b i t  R t o  4 8 - b i t s  acco rd ing  t o  s e l e c t i o n  E :  F i r s t  z e r o  a l l  
b i t s  o f  E R ( 1 )  and ER(2). 

E R ( P )  = 0 
ER(2) = 0 

S e l e c t  b i t s  accord ing t o  t h e  E - tab le :  
DO 10 I = 1, 32 

DO 20 I = 33, 48 
,10 IF(BTEST(R, 3 2 - E ( I ) ) )  E R ( 1 )  IBSET(ER(l),  32-1) 

20 IF(RTEST(R, 3 2 - E ( I ) ) )  E R ( 2 )  = IBSET(ER(2), 64-1) 

E x c l  u s i  ve-OR 48-b i t  ER w i t h  4 8 - b i t  K: 
B ( l )  = IEOR(K(l) ,  E R ( 1 ) )  
B ( 2 )  = IEOR(K(2), ER(2)) 

SYSC3050 
SYSC3060 
SYSC3070 
SYSC 3080 
s Y sc 3098 
SY SC3100 
SYSC3110 
S Y  sc 3 120 
SY sc 3130 
s YSC3 140 
sYsc3l5o 
SYSC3160 
SYSC3110 
SYSC 3180 
SYSC3190 
s YSC 3200 
s Y SC 3210 
SYSC3220 
SYSC3230 
S Y S C  3240 
s Ysc3250 
SYSC 3260 
SYSC3270 
SYSC3280 
SYSC3290 
S Y  sc 3300 
S YSC 33 10 
SYSC3320 
SYSC3338 
SYSC3340 
SYSC3350 
S YSC3360 
SYSC 3370 
s Y sc 3380 
SYSC3390 
SYSC3400 
SYSC3410 
SYSC 3420 
SYSC3430 
s YSC 3440 
SY sc3450 
SYSC3460 
s Y sc 3470 
SYSC3480 
SYSC 3490 
SYSC3500 
SYSC351O 
s YSC 3520 
SYSC3530 
SYSC3540 
SYSC3550 
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e 
C 
C 

C 
C 

C 
e 

C 
C 

C 
C 

C 
C 

C 
C 

C 
C 

Need t o  l o o k  a t  & b i t  blocks of B ( 1 )  and R(2): d i v i d e  them i n t o  
30 bits i n  B(1) and 18 b i t s  i n  B(2); s h i f t  R(2) r i g h t  2 b i t s .  

B ( 2 )  = ISHFT(B(2), -2) 

Move t h e  l a s t  2 b i t s  of B ( 1 )  i n t o  the vacated b i t s  o f  B(2 ) :  
CALL MVBITS(B(1), 0, 2, R ( 2 ) ,  30) 
BPMP = 0 
S = Q  
DO 50 1 = 1, 8 
MROW = 0 
HCOL = 0 
IF(I.GT.5) GO TO 30 

Put a 6 - b i t  block from R ( 1 )  i n t o  t h e  l a s t  6 b i t s  o f  BTMP: 
CALL MVBITS(B(l), 32-6*1, 6, STMP, 0) 
GO TO 40 

Put a 6 - b i t  b lock  from B(2) i n t o  t h e  l a s t  6 b i t s  o f  BTMP: 
30 CALL MVBITS(8(2), 32-6*(1-5), 6, RTMP, 0) 

Put the  f i r s t  and l a s t  b i t s  o f  RTMP into NROW: 
40 CALL MVBITS(BTYP, 5, 1, NROW, 1) 

CALL MVBITS(BTMP, 0, 1, NROW, 0) 

Put t h e  middle 4 b i t s  o f  BTMP i n t o  NCOL: 
CALL MVBITS(BTMP, 1, 4, NCOL, 0) 

Get the 4 b i t  STMP from the SARR(1) t a b l e :  
STMP = SARR(NCOL+l ,  NROW+l, I )  

Put the 4 - b i t  STMP i n t o  t h e  32 -b i t  S value: 
50 

C 
C I4e 

60 

CALL MVBITS(STMP, 0, 4, S, 32-4*1:) 

now have the 32-b i t  S value: app ly  the P permutat ion.  
FRK = 0 
DO 60 I = 1, 32 

FUNCT = FRK 
RETURN 
END 

IF(RTEST(S, 32-P( I ) ) )  FRK = IBSEI ( F R K ,  32-1) 

SYSC3560 
SYSC3570 
SYSC358Q 
SYTG3590 
5"SC 3600 
SYSC3610 
S YSC 3620 
SYSC3630 
SKSC3640 
s YSC3650 
SYSG 3660 
SYSC3670 
S Y SC 3680 
SY SC 3690 
SYSC3700 
SYSC37lO 
SYSC3720 
SYSC 3 730 
SKSC3740 
SYSC3750 
s YSC 3760 
S Y  SC 37 70 
SYSC3780 
SY sc 3790 
SYSC3800 
SYSC3810 
SYSC3820 
SY SC 3830 
SYSC3840 
SYSC 3850 
SY SC3860 
s Y SC38 70 
SYSC3880 
SYSC 3890 
SYSC 3900 
s Y sc 39 10 
s Y sc3920 
SYSG3930 
SY sc 3940 
SYSC3950 
SVSC3960 



-44- 

APPENDIX E.  IWM -. SUBMIT.F77 

C 

C 
C A procedure f o r  c o n s t r u c t i n g  j obs  f o r  submission t o  t h e  ORNh I R M  
C computers. 
C l i n e s  one a t  a t ime. Each l i n e  begins w i t h  one o f  t h e  f o l l o w i n g  
C command charac ters :  
C 
C ? D isp lay  the command l i s t .  
C 
C @FILE Take commands from FILE.  O p t i o n a l l y  t r a n s l a t e d  t o  
C EBCDIC. 
C 
C =FILE I n s e r t  FILE. Never t r a n s l a t e d  t o  EBCDIC. 
C 

C 
C 
c > Close t h e  ou tpu t  f i l e  and submit i t  t o  t h e  IBM system. 

PROGRAM IBM - SIJBMIT 

I n  response t o  t h e  procedure 's  prompt, t h e  user  en te rs  

(backslash) 
the I B M  system. 

Abort t h e  process w i t h  no submission t o  \ C 

P 
L 
C 
C 
c 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

I In t roduces  a l l  I B M  I SUBMIT 'subcommands', as descr ibed 
bel ow. 

Any o the r  cha rac te r  causes the  l i n e  t o  be i n s e r t e d  i n  t h e  ou tpu t  
f i l e  j u s t  as i t  was entered. 

The two-character  subcommands c o n t r o l  t h e  submission process : 

! ?  D isp lay  t h e  subcommand l i s t .  

! !  D isp lay  t h e  l a s t  ou tpu t  b u f f e r  t ransmi t ted .  

!aNNN The Submit F i l e  format  i s  A S C I I .  Set i t s  record  s i z e  
t o  NNN ( < l n 0 0 ) .  
more than 80, t h e  f i r s t  l i n e  o f  each t r a n s m i t t e d  
Submit - F i l e  canta ins  t h e  l a b e l  @@ i n  t h e  f i r s t  two 
bytes,  t h e  va lue 1 i n  t h e  nex t  t h ree ,  and t h e  reco rd  
l e n g t h  i n  t h e  l a s t  three.  

The d e f a u l t  va lue i s  80. I f  NNN i s  

!d D isp lay  t h e  c u r r e n t  ou tpu t  modes and t h e  i n p u t  reco rd  
s i  r e .  

C 
C !eNNN The Submit F i l e  format  i s  EBCDIC. Set i t s  record  s i z e  
C t o  NNN (ClGOO). The d e f a u l t  va lue  i s  80. The f i r s t  
C l i n e  o f  each t r a n s m i t t e d  Submit f i l e  con ta ins  t h e  
c 
C nex t  th ree ,  and t h e  record  l e n g t h  i n  t h e  l a s t  th ree .  

l a b e l  00 i n  the  f i r s t  two bytes, t h e  va lue 2 i n  t h e  

I SUB0010 
I SUBCBG20 
I SUB 00 30 
ISUB0040 
I S I B  085 0 
I SUB086a 
I SUB8070 
IsuBcom 
I sUBowa 
IsuBaioo 
ISUBOllO 
ISUB0120 
I SUB01 30 
I SUB0140 
I SUB0150 
ISUBO160 
I SUB0170 
ISUB0180 
I SUB 01 90 
I SUB0200 
I SUB02 10 
ISUB0220 
ISUB0230 
ISUB0240 
ISUB0250 
I SUB0260 
ISUS0270 
ISU80280 
I SUR 02 90 
ISlJB0300 
I SUB0310 
ISUB0320 
ISUR0330 
I SUB0340 
I SUB0350 
ISUBO36O 
ISUB0370 
I SUB0380 
I SUB0390 
ISUB0400 
I SUB0410 
ISUB0420 

ISUB0410 
ISlJBO450 
I SUB0460 
I SU 5 047 0 

r s u ~ 0 4 3 0  
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C 
C 
c 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
c 
C 
C 
C 
C 
C 
C 
C 

I f  t h e r e  a r e  t o  be any !e commands i n  a Command f i l e ,  
t h e  f i r s t  one must be used b e f o r e  t h e  JOB o r  /*RELAY 
statements, 

! j X  Construct  a ’ s tandard ’  JOB statement, using system 
t a b l e s .  I f  X i s  Z o r  z, t h e  JCL parameter MSGCLASS=Z 
i s  coded t o  suppress JCL output .  

!sFILE Save %he t e r m i n a l  i n p u t  i n  F I L E .  

!t Reta in  <HT> charac ters  w i t h o u t  expansion. 

! X  Expand a1 1 <HT> charac ters  ( t h e  d e f a u l t  ) e 

The f i r s t  l i n e ( s )  must d e f i n e  an I B M  JOR statement,  an command t o  
JES2 (beg inn ing  /*$), or a JES2 /*RELAY statement. In t h e  f i r s t  
case, t h e  user  i s  prompted f o r  h i s  I R M  password, which i s  i n s t a l l e d  
f o r  him. Command f i l e s  may c o n t a i n  @ commands, b u t  no more t h a n  
f i v e  l e v e l s  may be a c t i v e  a t  once. 
f o r  t h e  i n p u t  b u f f e r  s i z e  a r e  t runcated .  The subcommand charac ters  
may be e i t h e r  upper o r  lower  case. 

L ines  w i t h  t o o  many charac ters  

The procedure may be invoked w i t h o u t  a f i l ename argument: 

x /s  ibm - submit 

i n  which case a l l  i n f o r m a t i o n  must be s u p p l i e d  f rom t h e  t e r m i n a l ,  
I t  may a l s o  be invoked wi th  a f i lepame argument: 

x / s  ibm - submit f i lename 

which i s  e q u i v a l e n t  t o  e n t e r i n g  @fi lename as t h e  f i r s t  response 
f rom t h e  t e r m i n a l .  

CHARACTER*l COMMAND ( 6 )  ,SUBCOMM( 16) ,  I NBUF ,OUTBUF 
CHARACTER*G FMTC,AMODE(4) 
CHARACTER*8 FMTS,NRUF,OBUF,FILL 
CHARACTER*32 NAMEX,SAVEX,NAME ( 5 )  
CHARACTEK*80 JLINE,ERRBUF 
INTEGER*Z GTMES(6) ! ?GTLN = 6 
INTEGER RECL,LEN(S) ,LMES(3) ! 3 = ?GTLN / 2 
LOGICAL LSV 

C 
COMMON/BUFFER/OUTBUF( 80), I NBUF ( 11300) 
COMMON/IBCOM/MODE(4),RECL,JOB,LINE,LINEX,LONG 

C 

C 

EQUIVALENCE ( I N B U F ( l ) ,  J L I N E ) ,  ( I N B U F ( 3 ) ,  NBUF), 
1 (OUTBUF( 1) OBUF), (LMES, GTMES) 

I S ~ ~ ~ ~ ~ O  
I ~ ~ ~ B ~ ~ ~ O  
ISUE30500 
‘ISrlBQ)Sln 
I SUB0520 
I SUR0530 
TSUB0540 
ISUROSSO 
ISUB0560 
I SUE20570 
B SUB0550 
ISUB0590 
1 s II B 06 0 0 
1 SUB 86 10 
I SUB0620 
ISUB0630 
ISUB0640 
I SUR 06 50 
ISUB0660 
I SUB06 70 
I S U B 0 6 8 0  
ISU50690 
ISUBO700 
I SUB 07 IO 
I SUB0720 
I SUB 07 30 
ISUB0740 
I SUB 0 7 50 
ISUB0760 
I SUB0770 
I S U B 0 7 8 0  
ISUB0790 
ESUB0800 
1 SUB 08 18 
I SUB0820 
I S U B 0 8 3 0  
ISlJB0840 
I SUB 0850 
ISUB0860 
ISUB0870 
ISUB0880 
I SUR0890 
ISU60900 
ISUB0910 
I SUB0920 
I S U B 0 9 3 0  
ISUB0940 
I SUB0950 
ISUB09SO 
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C 

C 
C 

C 
C 

C 
C 

C 
C 

C 
C 

C 
C 

C 
C 

c 

The command d i  c t  i onar i  es : 
DATA COMMAND/'? '  , ' @ I  , I = '  ," ,'<GT>' ,' ! I / ,  

1 SUBCOMM/'?' , ' ! I ,  ' a  ' ' d '  , ' e ' ,  ' j I ,  ' s ' ,It ' , I x '  , 
2 'A','D','E','J','S','T','X'/ 

The d e f a u l t  record  s i zes  and o t h e r  data: 
DATA MXC/ 80/,MXS/ 80/,MWX/999/,MODEl 1, 1, 1, O/, 

1 A M O D E / ' A S C I I  ' , ' E R C D T C L , ' E x p a n d ' , ' R e t a i n ' / ,  
2 FMTS/ ' (  80Al)'/,FMTC/'(80Al) '/,GTMES/6*0/ 

I n i t i a l i z a t i o n :  
LINE = 0 
LINEX = 0 
LIST = 0 
LSV = .FALSE. 
JOB = 0 
WRITE( *, 1000) 

E s t a b l i c h  a connect ion w i t h  t h e  'system t a b l e s ' :  
CALL SYS CON( 1, FILL, 10s) 
I F (  10s :NE. 0 ) GO TO 400 

Look f o r  an i n p u t  f i l ename (?GTMES = 307/8 = 199/10): 
GTMES(1)  = 2 
IAC2 = WORDADDR(GTMES) 
10s = ISYS(199, J ,  I A C 1 ,  IAC2) 
I F (  10s .NE, 0 ) GO TO 390 
IF( 3 .LE. 0 ) GO TO 20 

! ?GCNT = 2 

Fetch t h e  i n p u t  f i l ename (?GTMES = 307/8 = 199/10): 
GTMES(1)  = 3 ! ?GARG = 3 
GTMES(2) = 1 
LMES(3) = B Y T E A D D R (  INBLIF(2)) 
10s = I S Y S (  199, J ,  I A C 1 ,  IAC2) 
I F (  10s .NE. 0 ) GO TO 390 
GO TO 260 

Issue t h e  prompt and read one command l i n e :  
20 WRITE( *, *) 'ibrn<GT> ' 

READ( *, FMTC, ERR = 380, IOSTAT = 10s ) (INBUF(I), I = 1, M X C )  
I F (  LSV ) WRITE( 19, FMTC ) ( INBUFQI) ,  I = 1, M X C )  

30 LINE = LINE t 1 

Examine t h e  f i r s t  command charac ter :  
no 40 I = 1, 6 
I F (  INBUF(1) .EQ. COMMAND(1) ) GO TO 60 

40 CONTINUE 

ISllB0470 
I SklB0980 
I SUR0990 
I SUB 1000 
ISUS1010 
I SUB1020 
ISUB1030 
ISUt31040 
ISUB1050 
ISUE1060 
ISUB1070 
I SUB 1080 
ISUB1090 
I S U B l l O O  
I SUB 11 10 
ISUB1120 
I SUB1130 
I S U B l l l l O  
I S U B  1150 
ISUB 1160 
I SUB 11 70 
ISUB1180 
I SUB1190 
ISUR1200 
ISUB1210 
I SUB1220 
ISlJB1230 
I SUB 1240 
ISU51250 
I SUE 1260 
ISUB1270 
ISUB12816 
I SUR1290 
ISUB1300 
I SUB1310 
ISUB 1320 
I SUB 1330 
ISUB 1340 
I SUB 1350 
I SUB1360 
ISUB1370 
ISUB1380 
ISUB1390 
I S U B  1400 
I SUB 1410 
ISUB1420 
ISUB1430 
ISUB1440 c Th is  i s  no t  a command charac ter ;  w r i t e  t h e  l i n e  i n  t h e  ou tpu t  f i l e :  

45 MODE(4) = MODE(1) 
ISU51450 
I SUB 1460 

RECh = MXC ISUB1470 
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CALL IBM FORMAT 
IF( JOB TLT. 1 ) GO TO 310 

50 IF( LIST .EQ. 0 ) GO TO 20 
GO TO 280 

C 
C Branch to the selected command section: 

60 GO TO ( 70, 200, 200, 430, 440, BO), I 
C 
C Display the commands: 

70 WRITE( *, 1010) 

C 
C Examine the subcommand character: 

GO TO 50 

88 DO 90 I = 1, 16 

90 CONTINUE 
IF( INBIJF(2) .EQ. SUBCOMM(1) ) GO TO 100 

WRITE( *, 
GO TO 50 

( / 5X ,  ' 'Unrecognized subcommand: ' I  ,10A1/) ' ) 
1 (INBUF(I), I = 1, 10) 

100 IF(  I .GT. 9 ) I 31 I - 7 
C 
C 

C 
C Display the subcommands: 

8ranch to the selected subcommand section: 
GO TO ( 110, 148, 130, 120, 170, 160, 200, 190, 180), I 

110 WRITE( *, 1020) 
GO TO 50 

C 
C Display the current mode settings: 

120 WRITE( *, 1040) AMODE(MODE(l)), AMODE(MODE(2)+2), MXS 
GO TO 50 

C 
C Change the Submit f i l e  recard s i z e :  

130 READ( NBUF, '(T3)' 1 J 
I F (  J .GT.-MAX .OR,'J .LE. o GG TO 330 
MXS = J 
MODE(3) = MODE(3) + 1 

C 
C Display the contents o f  the last output file record: 

140 r q  JOB .GT. 01 THEN 
I F (  MODE(4) .EQ. 1 ) THEN 

ELSE 
WRITE( *, 1030) LINE, LINEX, (OUTBUF(I), I = 1, LONG) 

WRITE( *, '(/5X,(A)/)' 1 
1 'The last buffer was EBCDIC and cannot be displayed' 

ENDIF 
ENDIF 
EO TO 50 

C 

ISUB 1480 
~ ~ U ~ 1 4 ~ ~  

i: S1.B 1510 

f SBJ B 1 530 
ISUB1540 
I SUB 155 0 
ISUB 1560 
ISUB 1570 
I SUB 1580 
ISUB1590 
ISIJB1600 
I SUB 16116 
ISlJR 1620 
ISUB9630 
r SUR 1640 
ISUR1650 
ISUBl.660 
ISUB1670 
I S U B I S 8 0  
I SUB1690 

I SlJR 17 1.0 
ISUBl720 
I SlJB 17 30 
I SUB 1740 
ISUR1750 
I SUB 1760 
ISUB1770 
ISUB 1780 
I SUB 1790 
I SUB 1800 

ISUB 1820 
ISUB 1830 
ISURl.840 
ISUB 1850 
ISUB1860 
ISllR1870 
I SUBP880 
ISllB1890 
ISUB1900 
I SUB 1910 
I SUB 1920 
I SUB 1930 
I SUB 1940 
ISUB195O 
ISUB1961) 
IYJB1970 
I SUB 1980 

r SUB 1500 

rsuw~.~~2o 

r SUB a700 

r SUB 1810 
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C Open t h e  terminal-command ' save '  f i l e :  
158 J J - 2 

DO 155 I = 1, J 

LENZ = J 
OPEN( 19, FILE = SAVEX(l:J), IOINTENT = 'OUTPUT', MAXRECL = 80, 

155 SAVEX(1:I) = INBUF(I92) 

1 EXCLIJSIVE = ' Y E S ' ,  CARRIAGECONTROL = 'L IST ' ,  
2 STATUS = 'NEW', ERR = 340, IOSTAT = 10s) 
LSV = .TRUE. 
GO 18 50 

C 
C Create a standard IRM JOB statement:  

160 IF( INBUF(3) .EQ. Iz' .OR. INBUF(3) .EQ. ' Z I  ) THEN 
JLINE(53:63) = ,MSG@CASS=Z' 
K = 64 

K = 53 
ELSE 

E N D I F  
JLINE(1:52) = 

1 I / /  JOB ( ,12),"X-lO 3025 ",TIME=(,lO)' 
DO 165 I = K, MXC 

165 INBUF(1) = ' ' 
C 
C Construct  a ' t i m e  stamp' (?GTOD = 36/8 = 30/10): 

10s = I S Y S (  30, I, J, K )  
K = 100 * (100 * K + J )  + I 
WRITE( NBUF, ' ( 1 8 ) '  ) K 
JLINE(3:5) = FILL(1:3) 
JLINE(38:40) = FILL(1:3) 

C 
C Obta in  t h e  IBM request  number f r o m  t h e  'system t a b l e s ' :  

CALL SYS CON(  2, FILL, 10s) 
IF( IOS :LE. 0 ) THEN 

WRITE( *, 1100) 
GO TO 50 

E N D  I: F 
JLINE(17:Zl) = FILL(1:5) 
GO TO 45 

C 
6 Set t h e  Command f i l e  t r a n s l a t i o n  mode t o  EBCDIC: 
170 If( JOB .GT.-l .AND. MODE(1) .EQ. 1 ) THEN 

IJRITE( *, ' ( / 5 X , ( A ) / ) '  ) 

STOP 'ABORT' 
1 'The f i r s t  !e command must precede t h e  JOB statement '  

ENDIF 
MODE(1) = 2 
GO TO 130 

C 
C Selec t  t h e  requested <HT> t r a n s l a t i o n :  
180 MODE(2) = 1 

GO TO 120 

I SUR 1990 
ISUB2000 
I SUB 2010 
I SUB202Q 
I SUB2030 
ISUB2048 
ISUB2050 
I SUB2060 
I SUB 2070 
I SUB2080 
I SUB 2090 
ISUB2100 
ISUR2110 
ISUB2120 
ISUB2130 
ISU82140 
ISUB2150 
ISUB2160 
I SUB21 IO 
ISUB2180 
ISUB2190 
ISUB2206 
I SUB 22 IO 
ISUB2220 
I SUR2230 
I SUB2240 
ISlJR2250 
ISUB2260 
ISUR2270 
ISUB2280 
ISUB2290 
I SUB 2306 
I SUB23 10 
I SUR 2320 
I SUB 2330 
ISUB2340 
I SUB2350 
ISUB2360 
I SUR2370 
I SUR2380 
I SUB2390 
ISUB2400 
ISUB2410 
I SI1 B 24 2 0 
I SUR2430 
I SUB2448 
ISU82450 
ISUB2460 
I SUB2470 
I SUB 2480 
ISlJB2490 



190 MODE(2) = 2 
GO TO 120 

c 
C F i n d  t h e  f i r s t  CSP> i n  t h e  cu r ren t  line: 

200 DO 210 J = 2, 32 

210 CONTINUE 

220 INR1IF(J) = '<NUL>' 

IF(  INBIJF(J)  .EQ. ' ' ) GO TO 220 

GO TO 300 

I F (  i .EO* 7 ) GO TO 150 
J = J - 1  
I F (  I .EQ. 2 ) GO TO 260 

c 
C I n s e r t  t h e  named Submit f i l e  here: - 

DO 230 I = 1, J 

LENX = J 
OPEN( 20, FILE = NAMEX( l :J ) ,  IOINTENT = ' I N P U T ' ,  MAXRECL = MXS, 

RECL = MXS 
MODE(4) = 1 
I F (  MODE(3) .LE. 1 .AND. MODE(1) .EQ. 1 ) GO TO 240 

C 
C W r i t e  t h e  ' l o n g  reco rd '  format  i n  the ou tpu t  f i l e :  

WRITE( OBUF, ' (A2,213)'  ) ' la@', M O D E ( l ) ,  MXS 
LONG = 8 
I F (  MODE(1) .EQ. 2 ) CALL EBCDIC(  OUTRUF, LONG) 
WRITE( 15, FMTC) (OUTBUF(I), I = 1, LONG) 
LINEX = LINEX f 1 

230 NAMEX(1: I )  = I N B U F ( I + 1 )  

1 PAD = ' Y E S ' ,  ERR = 350, IOSTAT = I O S ,  STATUS = ' O L D ' )  

C 
C Read one l i n e  f rom t h e  c o r r e n t  Subrnjt f i l e :  

240 READ( 20, FMTS, ERR = 350, IOSTAT T IOS, END = 250) 
1 (INBUF(I), I = 1, M X S )  
LINE = LINE + 1 
CALL I B M  FORMAT 
I F (  JOB TGT. 0 ) GO TO 240 
GO TO 310 

c 
C Terminate t h e  read ing  o f  t h e  c u r r e n t  Submit f i l e :  - 

250 CLOSE( 20) 
GO TO 50 

C 
C Add t h e  named f i l e  t o  t h e  Command f i l e  s tack :  - 

260 LIST = LIST + 1 
I F (  LIST .GT. 5 ) GO TO 320 
I N X  = 20 + LIST 
DO 270 I = 1. J 

270 NAME(LIST)( I i I )  = INRUF(I+l) 
LEN(L1ST) = J 
OPEN( I N X ,  FILE = NAME(LIST)(l:J), IOINTENT = ' I N P U T ' ,  

1 
2 STATUS = 'OlD') 

MAXRECL = MXC, PAD = 'YES', ERR = 370, IOSTAT = IOS, 

I SUB2SDO 
ISUB2510 
ISUB2520 
IS1182530 
I s IJB 2 5 48 
1SUB2550 
I SUR 2540 
T SUR 25 70 
ISUB2580 
I SUB2590 
ISM32600 
ISIJB2610 
I SUB 2620 
ISlJB2630 
ISUB2640 
I SUB2650 
ISM32660 
ISUB2670 
ISUB2680 
ISM32690 
ISUB2700 
I SUB 2 7 10 
[SUB2720 
I SIJB273O 
ISUB2740 
I SUR 2 7 50 
I SUB2760 
ISUB2770 
ISllR2780 
ISUB2790 
ISUB2800 
I SUB28lO 
I SUB 2820 
ISUR2830 
I SUR2840 
ISUB2850 
I SUB2860 
ISUB2870 
ISUB2880 
ISUR2890 
ISUR2900 
I SUB 299.0 
ISUB2920 
ISUR2930 
I S Uf3 2 940 
ISUB2950 
ISUR2960 
ISUR2970 
I SUB 2 9 80 
ISUB2990 
I SlJB 30QO 
ISUR3010 



C 
C Read one l i n e  f rom t h e  c u r r e n t  Command f i l e :  

280 READ( I N X ,  FMTC, ERR = 360, I O S T A T  IOS, END = 290) 
1 (INBUF(I), 1 = 1, MXC) 

GO TO 30 
C 
C Terminate t h e  read inq  o f  t h e  c u r r e n t  Command. -- f i l e :  

290 CLOSE ( I N X )  
L I S T  = LIST - 1 
I F (  L I S T  .EQ. 0 ) GO TO 20 
I N X  = 20 + LIST 
GO TO 280 

C 
C Command l i n e  e r r o r :  

300 WRITE( *, loso) LINE, LINEX 
GO TO 50 

c 
C JOB statement e r r o r :  

310 b / R I T E (  *, ' ( / 5 X y ( A ) / ) '  ) 
1 ' A  JOB o r  JES2 statement must be t h e  f i r s t  l i n e  submi t ted '  

GO TO 50 
C 
C Command f i l e  s tack e r r o r :  

320 WRITr( *, 1060) L I N E ,  L I N E X  
STOP 'ABORT' 

C 
C E r r o r  i n  t h e  Submit f i l e  i n p u t  record  s i z e  s p e c i f i c a t i o n :  

330 W R I T E (  *, 1070) L I N E ,  L I N E X ,  MAX 
GO TO 50 

C 
C E r r o r s  i n  f i l e  operat ions:  

340 W R I T E (  *, ' ( / 5 X , A , A ) '  ) ' E r r o r  w r i t i n g  save f i l e :  ' ,  
1 SAVEX( 1:LENZ) 

GO TO 410 
350 URITE( *, ' ( / 5 X , A , A ) '  ) ' E r r o r  readinq c u r r e n t  submit f i l e :  ' ,  

1 NAME X ( 1 : L E N  X ) 
GO TO 410 

360 CLOSE ( I N X )  
370 WRITE( *, ' ( / 5 X , A , A ) '  ) ' E r r o r  read ing  c u r r e n t  command f i l e :  I ,  

1 NAME ( I N X )  (1 : L E N ( I N X ) )  
LIS7 = L I S T  - 1 
I F (  L I S T  .GT. 0 ) I N X  = 20 + L I S T  
GO TO 410 

G O  TO 410 
380 WRITE(  *, ' ( / 5 X , A ) '  ) ' E r r o r  read ing  t e r m i n a l  command f i l e r '  

390 InJRITE( *, ' ( / 5 X , A ) '  ) 'Process e r r o r : '  
C 

ISUB3020 
I SUB 3030 
ISIJB3040 
I SlllR 30 5 (3 
ISUB31160 
I SUB3WO 
I SUB3080 
1SUR3090 
ISUB310O 
ISUB3110 
I SUB3120 
ISUt33130 
I S l J R 3 1 4 0  
ISUB 3150 
ISU83160 
I SI1 B 3 17  0 
I SUB 3180 
ISllB3190 
I S U B 3 7 0 0  
I SUB32 10 
ISUB3220 
I wR323O 
I SUB 3240 
ISUB3250 
I SUB3260 
I SUR3270 
I SUB3280 
I SUB3290 
ISUB3300 
I SUB 3310 
ISUB3320 
I S U B 3 3 3 0  
ISlJB3340 
I SUB 33 50 
ISUB3360 
I S U 3 3 3 7 0  
ISUB3380 
I SUR 3390 
ISUB 3400 
ISUB 34 10 
I SllB 3420 
ISUB3430 
ISUB3440 
ISUB 3450 
1 SUB3ia60 
ISUB34.70 
ISUB3480 
I SUR 3490 C 

C 
Report e r r o r  a t  t h e  te rmina l  (?ERMSG = 311/8 = 201/10 and 20735 
allows f o r  a message b u f f e r  of 80 hy tes  and t h e  d e f a u l t  ERMES f i l e ) :  ISUR3500 

400 I F (  10s .GE. 0 ) GO TO 410 ISUR3510 
ERRBUF = ' E n d  o f  f i l e  encountered<NUL>' ISUR3520 



-51- 

10s = 23 
GO TO 420 

IAC2 = RYTEADDR( ERRRUF) 
I E R  = IS%( 201, IOS, IAC1, J A C 2 )  
I F (  I E R  .&Q. 0 ) GO TO 420 
10s = IER 
GO TO 410 

GO TO 50 

410 IACI = 20735 

420 WRITE( *, ' ( ( 5 X , ( A ) / I f  ) ERRBUF(1:TOS) 

c 
C Procedure abor ted by the user :  

430 !ARITE( *, 1080) LINE, LINEX 
STOP ' A B O R T '  

C 
C Normal t e r m i n a t i o n  : 

OBUF(1:Z) = I / / '  

LONG = 2 
I F (  MODE(1 )  .EQ. 2 CALL EBCDIC( OUTBUF, LONG) 
WRITE( 15, FMTC ) (OUTBUF(I), I = I ,  LONG) 
LINEX = LINEX + 1 

I F (  MODE(2) .EQ. 2 1 WRITE( *, ' (5X,(A) / ) '  ) 

I F (  MODE(3) .GT. 1 1 WRITE( *, ' (5X,(A)/) '  ) 

I F (  MODE(1) .EQ. 2 ) THEN 

440 I F (  JOB .LT. 2 ) GO TO 458 

450 WRITE( *, 1090) LINE, LINEX 

1 

1 

'The ou tpu t  f i l e  con ta ins  t a b s '  

'The ou tpu t  f i l e  con ta ins  l ong  records '  

WRITE( *, ' (5X,(A) / ) '  ) 'The ou tpu t  f i l e  i s  un format ted '  
STOP ' ERCD IC ' 

ENDIF 
STOP 

C 
C Terminal message formats:  

1000 FORMAT(/POX,'IBM Submission U t i l i t y :  t y p e  ? fo r  h e l p ' / )  

ISUB3530 
ISWB3540 
I SUB 3550 
I S l l B  3560 
I SUB3570 
I SUB 3580 
I SUB 3590 
ISUB3600 
YSUR3610 
I SUR 3620 
ISUB36JQ 
ISUf93640 
I SllR 36 50 
I SUR3660 
lISilR3670 
ISiJBJ680 
ESUB3690 
I SUB3700 
HSUF37113 
ISUS3720 
ISM? 3730 
ISUB3740 
ISUR3750 
ISll83760 
ISUB3710 
ISUB3780 
I S 118 3 7 90 
ISUB3800 
ISUB3810 
ISUB3826 
ISlJB3830 
ISUR3840 
1 SUB3850 
ISIJB3860 
ISUR3870 

1010 FORMAT(/5X,'The f o l l o w i n g  charac ters  a r e  recognized as commands i f ISUB3880 
1 they appear ' /5XY' immediate ly  following t h e  prompt:'//8X,'?',6X,'1)ISIJR3890 
Z i s p l a y  t h i s  message.'//8X, '@FILE Take subsequent commands from FIISUB3900 
'9LE8/15X,' ( o p t i o n a l l y  t r a n s l a t e d  t o  EBCDIC),  '//8X,'=FILE I n s e r t  FIISUB3910 
4LE here (never t r a n s l a t e d  t o  EBCDIC).'//8X,",GX,'Abort the job i ISUB3920 
5mmediately.'//8X,'<GT>',6Xy'Close t h e  ou tpu t  f i l e  and suhnait i t . ' / ISUB3938 
6/8X, ' ! ' ,6X, ' Introduces t h e  "subcomrnands": t ype  ! ?  f o r  more help.ISUB3940 
7 ' / / 5 X , ' A l l  l i n e s  beg inn ing  w i t h  o t h e r  charac ters  a re  t r a n s m i t t e d  aISUR3950 

1020 FORMAT(/SX, 'The two-character  ' 'subcommands' I are:  '//8X,' !? '  ,6X, 'DISUB3970 
l i s p l a y  t h i s  message. ' / /8X, '  ! ! ' ,6X, 'D i sp lay  t h e  last ou tpu t  record  IStlB3980 
2t ransmi t ted .  ' / /SX, '  !annn The Submit f i l e  i s  ASCII w i t h  a record  ISUB3990 
3 length ' / lGX, 'o f  ' 'nnn'  ' bytes;  a fo rmzt  record  precedes eachi/16X,ISUR4000 
4 ' f i l e  w i t h  N <GT> 80.'///8X,'!d',6K,'Oisplay t h e  c u r r e n t  mode sett i ISUR4010 
5ngs. ' / /8XY'!ennn The Submit f i l e  i s  ERCDIC w i t h  a record  l e n g t h  ISUB4020 
6of"/16X, ' ' 'nnn '  I bytes; a format  record  precedes each f i l e .  ' /16X,  ' ISIJB4030 

8s typed. I / )  1 ~ ~ ~ 3 9 6  
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C 
C 

C 

C 
C 

C 
C 

7The f i r s t  !e command must precede t h e  JOB statement. ' / /8X, '  ! j x '  ,5XISUB4040 
8, 'Supply a s tandard JOB statement a u t o m a t i c a l l y . ' / l S X , " I f  " x "  isISUS4050 
9 " z "  or " Z "  , JCL ou tpu t  w i T l  be suppressed.' / /RX,' !sFILE SaveISUB4060 
A t h e  t e r m i n a l  i n p u t  i n  FILE.'//8XY'!t',6X,'Retajn a l l  tabs  as enteISUB4070 
Bred. ' //ax, ' ! X I  ,6X,'Expand a l l  t a b  characters .  '//5X,'The subcomrnandISUB408O 
C charac ters  may be e i t h e r  upper o r  lower  case. I / )  ISUB4090 

1030 FORMAT(/SX, ' I n p u t  L i n e '  ,I6,SX, 'Output  L i n e '  ,16/5X,'The l a s t  outputISUB4100 

1040 FORMAT(/5X,'The c u r r e n t  mode s e t t i n g s  are:  ' / /8X, 'Output mode ' ,A6,ISUB4120 
15X,W6,' t a b  characters'// lF!X, 'Submit - f i l e  reco rd  l e n g t h '  , 15,' byteISUB4130 
2s ' / >  ISUR4140 

1050 FORMAT (/5X , ' I n p u t  L ine  ' , I 6  ,RX, 'Output  L i n e '  ,16/5X, ' F i  lenarne i n  comISUR4150 
ISUR41SO 

1060 FORNAT(/5XY'Input Line', I6,8X,'Output Line', I6/5X,'Too many conmianISUR4170 
I d  f i 1 es have been stacked ' / )  ISUP4180 

1070 F O R M A T (  /5X , ' Inpu t  L ine  ' , 16,8X, ' Output L i n e '  , I6/5X, 'The Submit - f i 1 eISU84190 
1 record  1 ength requested exceeds ' , 15,') ISUB4200 

1080 FORMAT(/5X,'Input L i n e '  ,16,8X,'Output Line', I6/5X,'Job abor ted  by ISUB4210 
l u s e r ' / )  ISUB4220 

1090 FORMAT(/SX,'OuLput f i l e  w i l l  be submi t ted  t o  t h e  I B M  3Q33s'/5XY'InISUB4230 
l p u t  L i n e s '  ,I6,8X, 'Output L i n e s '  ,16/) ISUB4240 

1100 FORMAT(/5X, 'To o b t a i n  automat ic  JOB statement serv ices ,  execute thISUB425Q 
l e  SYSCOH program: '/5X,'See t h e  System Manager f o r  ass is tance.  ' / )  ISUB4260 

E Nr l  ISUB4270 
c I SUB4280 

SUBROUTINE I B M  FORMAT ISUB4290 
C Th is  procedure expands any t a b  charac ters  i n  t h e  b u f f e r  'INBUF' and ISUB4300 
C w r i t e s  t h e  r e s u l t i n g  l i n e  t o  t h e  ou tpu t  f i l e .  It a l s o  checks f o r  ISUB4310 
C t h e  occurrence of  an approp r ia te  IBM JOB l i n e  and asks t h e  user  f o r  ISUB4320 

I SIJB4330 
ISUB4340 
ISUB4350 
I SUB4360 
ISUB4370 
I SUB4380 
ISUB4390 
ISUB4400 
ISUB4410 

I SlJS 44 30 
I SUB4440 
ISUB4450 
ISU54460 
ISUB4470 
I SLI B 44 80 
ISUB4490 
I SUB4500 
ISUB4510 
I SUB4520 
ISllB4530 
ISUB4540 

1 reco rd  was: '/1X,80AX/) ISUB4110 

lmand 1 i ne exceeds permi t t e d  1 ength ' / )  

ISUBWO 

a s u i t a b l e  passward, which' i t  i n s t a l l s .  

CMARACTEK*l  PASS(12),RELAY(5),TNBUF,OUIBUF 
CHARACTER*8 QBUF,FMTO 
INTEGER RECI. 
INTEGER*2 S V 1  ,SV2,RlYR2,CHAR( 3 )  

COMMON/BUFFER/OlJTBUF( 8 0 ) ,  INBUF (1000) 
COMMON/IBCOM/MODE(4),RECL,30B,LI~E,LINEX,LONG 
EQUIVALENCE (OUTBUF( 13) , QRUF) 

Password templa te  and o t h e r  data:  
DATA P A S S / ' / ' , ' / ' , '  ' , ' P ' , ' A ' , ' S ' , ' S ' , ' ~ ' , ' ~ ' , ' R ' , ' D ' , ' ~ ' / ,  

DATA Bl/l/,BP/15/,FMTO/' (80A1) ' /  
1 RELAY/'R','E','L','A',"/ 

Set t h e  <HT> expansion swi tch :  

A S S I G N  40 TO IMOD 

A S S I G N  60 TO I M O D  

I F (  MODE(2)  .EQ.  1 .AND. MODE(4) .EQ.  MODE(1)  ) THEN 

ELSE 

E N D I F  
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C 
C Locate the last nan-blank character  in t h e  input record: 

JS = 0 
If( RECL .GT. 80 ) THEN 

ELSE 
LAST = RECL 

DO 10 LAST RECL, 1, -1 
IF(  INBUF(LAST) .NE. I ' .ANCI. INBUF(LAST) .NE. '<HT>' ) 

1 GO TO 20 
10 CONTINUE 

LAST = 1 
ENDIF 

C 
C 
C 

Search the input record f o r  tabs, expand them, and transfer the  
results to the output record: 
2Q LONG = 0 
30 JS = JS + 1 

I F (  JS .GT. LAST ) GO TO 70 
GO TO I M O D  

40 IF( INBUF(JS) .EQ. '<HT>' ) THEN 
L = LONG + 1 
LONG = 8 * (LONG / 8)  + 8 
DO 50 I = L, LONG 

50 OUTBUF(1) = ' ' 
60 LONG = LONG + 1 

ELSE 

OUTBUF(L0NG) = INBUF(3S) 
ENDIF 
IF( LONG .LT. 80 ) GO TO 30 

C 
C I f  a JOB statement has already been supplied, write the outpu t  

70 IF( JOB .LT. 3 ) GO TO 90 
80 IF( MODE(4) .EQ. 2 1 THEN 

CALL EBCDIC ( OUTBUF LONG) 
ELSEIF( MODE(1) .EO. 2 ) THEN 

CALL EBCPAD( OUTBUF, LONG) 
ENDIF 
WRITE( 15, FMTO ) (OUTBUF(I), I = 1, LONG) 
LINEX = LINEX f 1 
IF( JS .LT. LAST ) GO TO 20 
RETURN 

c 
C A complete JOB statement has not yet been supplied: 

90 IF( OUTBUF(1) .NE. ' / I  ) GO TO 100 
IF( OUTBUF(2) .EO. ' / '  ) GO TO 105 
IF( OUTBUF(2) .NE. I * '  ) GO TO lllr) 
IF( OUTBUF(3) .EQ. ' 8 '  ) THEN 

c 
C This is a JES2 command: 

IF( JOB .GT. 0 ) GO TO 80 
JOB = 1 

1ISUB4550 
I SUB4560 
ISUB4570 
I SUB4580 
1~~~~~~~ 
ISlJ84600 
1 SUB 46 1 0 
I SUB 4620 
I S IIB 46 30 
JSUB4640 
ISUB4650 
ISUB4660 
I SUB4670 
I SUB4680 
ISUB4690 
ISUB4700 
ISUR4710 
I SUB4720 
ISUB4730 
T SUB4740 
I SUR 4 7 5 0 
I SUB4760 
ISUB4770 
IS1JR4780 
I SUB4790 
I SUR4800 
I SU €348 10 
ISUB4820 
ISUR4830 
ISUB4840 

line: ISUB4850 
JSUB4860 
I SUR4870 
I SUB4880 
ISIJR4890 
ISUB4900 
I SIIRaS10 
I SUB4920 
ISUB4930 
ISUB4940 
I SUB4950 
I SUB4960 
ISUR4970 
ISUR4980 
ISUB4990 
I SUB 5000 
ISUB 5010 
I SlfR5020 
ISUB5030 
I SUR 5040 
ISUB5050 

... 



0
0

 
0

0
 

0
0

 

0
0

 
+

 
W

 
0

 

0
 

0
 
z
 

-I Z
 
c
 

U
 

m
 

C
D

 
u
l
 

w
 

P
 

3
 

u
r
n

 
T

O
 

4
 

-
0

 
0

 
C
t
-
 

4
0

 
w

0
 

c
 

-r
l r
 

h
 

U
 

\
 
\
 

0
 
c
 

--
I 

U
J

 
c
 

-r
l 

r
 

4-
 +
 

n
 

U
 

\
 
\
 

0
 
c
 

-I 

+
 

rn
 
2
 

W
 

-7
7 

M
 

c
 

0
 

W
 

II
 

N
 

m
 
0
 

4
 
0
 

c.
L P
 

u
1
 

--
I 

0
-
 

I1 

+
. -B

 
P

 
9
7
 

0
 

v
 

m
 
z
 

n
 

z
 

m
 

N
 

v
 

U
7
 

0
 

-I 0
 

co
 
0
 

. 
.. 

n
 

u
 t
 

Z
W

 

W
 

-
0

 

. m
u
 

G
)
 

0
 

z
 

m
 . 

<r
n 

rn
 I1 

4
 
o
 

0
3
 

3
 

- 
-

u
l

 
* 

u
 

v
w

 
C-k

 
u
s
 

ID
 

0
3

 
m 

4
3

 
o
r
+
 

3
 

0
 

4
 

0
 

.. 
u
s
 

ID
 

0
3

 
m 

4
3

 
o
r
+
 

3
 

0
 

4
 

0
 

.. 
0
0
 

H
D
 

Z
W

 
w

 
t
-
 

N
 

0
 

P
 

0
 

C
I
 

r
 + ril U
 

v
 . z m
 

t
,
 

0
-

 
c
 

-I
O

 
3
W
 

0
-
 

0
 * I

 

F
 

II
 

0
3
 
0
 

v
 



-55- 

150 K = LONG 
I F (  K .GT. 72 1 K = 72 

IF( OUTBUF(I) .NE. ' I ) EO TO 170 

GO TO 100 

IF( OUTBUF(1) .EQ. I , '  ) GQ TO 80 

DO 160 I = K, L, -1 

160 CONTINUE 

170 IF( I .EQ. 72 ) GO TO 80 

C 
C 
C Password: 

The JOB statement i s  complete on t h i s  ? i n e :  prepare t o  i n s e r t  t h e  

OUTBUF(I+l) = I , '  

I F {  I .EQ. LONG ) LONG = LONG + 1 
JOB = 3 
I F (  M O D E ( 4 )  .EQ. 2 ) CALL E B C D I C (  OUTBUF, LONG) 
WRITE( 15, FMTO ) (OUTBUF( I ) ,  I = 1, LONG) 
DO 180 I = 1. 12 

180 OUTBUF( I ) = PASS( I )  
C 
C I f  t h e  user  i s  recognized, i n s e r t  h i s  password f o r  him: 

CALL SYS CON( 3, QBUF, 10s) 
I F (  10s :NE. 0 GO TO 185 

II 

C Unrecognized user :  

C 
C 
C 
C 

WRITE( *, 200) 
Turn o f f  t h e  echo and s e t  lower  [case t o  upper case conversion, 
sav ing  t h e  c u r r e n t  c h a r a c t e r i s t i c s  i n  CHAR f o r  l a t e r  r e s t o r a t i o n  
(?GCHR = 312/8 = 202/10 and ?SCHR = 313/8 = 203/10): 
IACO = BYTEADDR('@CONSOLE') 
IACl = 0 

c 

IAC2 = WORDADDR (CHAR I 
IEK = I S Y S (  202; I A C 6 ,  IAC1, IAC2) 
SV1 = CHAR(1) 
s v z  = CHAR(Z~ 
CHAR(1) = IBClR( CHAR(l), R 1 )  
CHAR (2) = IBCLR ( CHAR (2 1, R2) 
IER = I S Y S (  203, IACO, IAC1, IAC2!) 

C Obtain t h e  password from t h e  t e r m i n a l :  
WRITE( *, ' ( A ) '  ) ' 
READ( *, '(6A1)' ) (OUTRUF( I ) ,  I = 13, 18) 

Restore t h e  echo (?SCHR = 313/8 = 203/10): 
CHAR(1) = SV1 
CHAR(2) = SV2 

Enter  y o u r  I B M  password:' 

C 
C 

IER = I S Y S (  203, IACO, IAC1, IAC2) 
C 
C W r i t e  t h e  password l i n e  and c l e a r  t h e  password: 
185 LONG = 18 

I F (  M O D E ( 4 )  .EQ. 2 ) CALL EBCDIC( OIJTBUF, LONG) 

ISUB5576) 
~~U~~~~~ 
ISUB559c% 
ISUBSSOO 

 SUB^^^^ 
IShlFa5630 
ISllB 5640 
I SUB 56 50 
I SUB 566 0 
I SUR 56 70 
ISUB5680 
I SUB 56 90 
ISUB 5700 
I S U B  57 18 
I SUB 5720 
ISUB5730 
ISUB5740 
I SUB5750 
ISUB5760 
I SUB 57 70 
IS1185780 
?SUR5790 
I SUB 5800 
ISUB5810 
ISlJB 5820 
ISUB5830 
I S IJ B 5840 
ISUB5850 
I SUB 5864) 
I SUB 58 70 
?SUB5880 
ISIJB.5890 
I SUB 5900 
ISUB5910 
ISUB592O 
ISUB5930 
ISUR5940 
ISUB5950 
?SUB 5968 
ISUB597O 
I SUR 5980 
ISUB5990 
I SUBGOO0 
I SUB60 10 
I SUB6020 
ISUB6030 
I SUB6040 
ISlJB6050 
TSUB6060 
I s UR 607 0 
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WRITE( 15, FMTO ) (OUTBUF(I), I = 1, LONG) iSUB6080 
LINEX = LINEX +. 2 ISUBSC90 
50 190 I = 13, LONG ISUB6100 

190 OUTBUF(1) = ' ' ISUB6110 
IF( 10s .EQ. 0 ) WRITE( *, ' ( / ) I  ) ISlJB6120 
IF( JS .LP. LAST GO TO zn ISUB6130 
RETURN ISUB6l40 

C I SUB 61 50 

200 FORMAT(/SX,'To obtain automatic password statement services, execuISUB6170 
lte t h e  SYSCON prograin:'/5Xy'See the System Manager for  assistance.ISUB6980 

C Terrni nal message formats I I SUB6160 

? I / )  

E Nrl  

SUBROUTINE EBCDIC( BUFFER, LENGTH) 
Converts t h e  first LENGTH characters i n  the CHARACTER*1 array 
BUFFER from ASCII to EBCDIC and pads the f i l e  t o  80-character 
length with EBCDIC <SP>. 

CHARACTER*l BUFFER (80 9 ,TABLE ( 128) 
DATA TA8LE/'<000>~,'<001>', '<002>' ,'<003>','<067>','<055>', 
1 '<056>','<057>','<026>','<005>','<025>','<013>', 
2 '<014>' , '<015>' , '<016>' , '<01~>' , '<020>1, '<021>' ,  
3 '<022>', '<023>', '<074>"(075>', '<062>', '<046>', 
4 '<030> ' , '<031> ' , '<Q77> ' , '<047>"<034> ' , '<035> ' ,  
5 '<036>','<037>','<100>"<132>"(177>','<173>', 
6 '<133>' , '<154>' , '<120>' , '<175>' , '0 ' , '<135~' ,  
7 '<134>' , '<116>' , '<153>' , '<140>"<113>' , '<141>' ,  
8 '<360>','<361>','<362>','<363>"(364>','<365>', 
9 '<36Q>','<367>','<370>','<371>'y'<172>','<136>', 
A '<114>','<176>','<156>",'<157>',1(174>','<301>', 
I3 '<302>','<303>','<304>','<305>','<306>','<307>', 
C '<310>','<311>','<321>','<322>"(323>','<324>', 
D ' <325> ' , ' <326> ' , ' <327> ' , ' <330> ' , ' (331) ' , ' <342) ' , 
F '<343>','<344>','<345>','<346>','<347>','<350>', 
F ' < 3 5 1 > ' , ' < 2 1 5 > ' , ' < 3 4 0 > ' , ' < 2 3 5 > " < 1 3 7 > ' , ' < 1 ~ 5 > ' ,  
G '<171>' ,'<~01>','<2O2>','<2O3)','<204>~,'<205>', 
H '<206>','<207>','<210>','<211>','<221>','<222>', 
I ' <223> '  ,'<224>','<225>','<2~6>','<227>','<230>', 
J '<231>','<242>','<243>','<244>','<245>','<246>', 
K '<247>' , '<250>' , '<251>' , '<300>"(117>' , '<320>' ,  
L '<241>','<007>'/ 

DO 10 I = 1, LENGTH 
J = I C H A R (  SUFFER( I) ) + I 
BUFFER(1) =: TABLE(J) 

10 CONTINUE 
GO TO 20 

ENTRY EBCPAD( BUFFER , LENGTH) 
Pads t h e  r e c o r d  t o  80 characters w i t h  EBCDIC blanks, without any 

I SUR631 90 
1 SUBS200 
I SUB62 10 

ISUB6230 
I SUB6240 
I SUB6250 
I SUR6260 
I SlJS 62 78 

ISUB6290 
I SUB6300 
I SUB6310 
ISUB6320 
I SUB6330 
I SUB6340 
I SUB6350 
I SUB 6360 
ISIN36370 
I SUB6380 
I SUB6390 
ISUB6400 
I SUB64 10 
ISLIB6420 
I SI1 56430 
I SUB 6440 
ISUB6450 
I SUB6460 
I SUB6470 
ISUB64RO 
ISUB6490 

I SUB65 10 

1 ~ ~ ~ ~ 2 2 0  

Isuwzao 

I S U B ~ ~ O O  

I suB6sm 
1sues530 
I SUB6540 
ISUR6550 
ISUR6560 
I SUB6570 
ISUB6580 
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c 

C 

c 
C 
c 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C 
C 

c 

C 
C 

C 
c 

t r a n s l a t i o n .  I ~ ~ ~ ~ ~ ~ 0  
20 I F (  LENGTH .GE. 88) RETURN I ~ ~ ~ 6 6 ~ 0  

DO 30 I = LENGTH + 1, 80 I SUB6610 
BUFFER(1)  = '<lOO>t ISUB6620 

30 CONTINUE 1 SUB6530 
LENGTH = 8Q :SUB6640 
END ISUB6650 

ISUR666d 
SUBROUTINE SYS CO ( ID, NAME, 10s) ISUB6670 

ESUR6680 
I SUB6690 
!SU8670fl 

I D  = 1 The c u r r e n t  username i s  obtained; t h e  system t a b l e s  are ISUR6730 
opened f o r  i n p u t ;  t h e  f i r s t  a r r a y  i s  read and t h e  user  ISIIB6740 
i s  i d e n t i f i e d ,  if poss ib le ;  if he i s ,  t h e  o t h e r  a r rays  ISllR6750 
are  scanned f a r  t h e  approp r ia te  e n t r i e s ;  and t h e  I SUB6760 

t h e  c u r r e n t  username and 10s conta ins  any AOS/VS e r r o r  ISWE6780 
code t h a t  i s  encountered o r  zero. ISlJR6790 

I SUB 6800 
I D  = 2 I f  t h e  user  i s  recognized, h i s  I B M  request  number i s  ISUB6810 

re tu rned i n  NAME ( " A "  fo rmat )  and IOS i s  nonzero. I f  ISU3682r3 
no t ,  IQS i s  zero and NAME i s  undefined. I TUB6830 

ISUB6840 
ID = 3 I f  t h e  user  i s  recognized, h i s  I B M  password i s  re tu rned  ISUB6850 

i n  NAME and IOS i s  nonzero. I f  not ,  IOS i s  zero and ISUB6860 
NAME i s  undef ined. ISUB6878 

I SUB6880 
TSUB6890 
ISUB6900 

These parameters a re  used i n  t h e  username 'hash'  procedure. I SUB6910 
E SUB6920 

SAVE I SUB6930 
COMMON/PASS/MQSS I SUB 6940 

I SUB 69 50 
DATA NULL/'<NUL><NUL><NUL><NUL><NUL><NUL><NUL><NUL>'/ ISUB6960 

ISUB6970 
Branch t o  t h e  se lec ted  sec t i on :  ISUB6980 

10s = 0 ISUB699Q 
GO TO ( 10, 90, llO), I D  I SUR7OOO 

ISUR7010 
Fetch the  c u r r e n t  username (?GUNM = 72/8 = 58/10): ISUB7020 
10 I A C Q  = -1 I S U B  70314 

I A C l  = 1 ISUB7640 
IAC2 = BYTEADDR( USER) ISUB705O 
IOS = I S Y S (  58,  I A C O ,  I A C 1 ,  I A C 2 )  I S U R  7060 
I F (  10s .NE. 0 ) THEN ISUS 7070 

WRITE(  *, ' ( / 5 X , A ) '  ) ' E r r o r  i n  SYSCON:' ISUB 7080 
RETURN I SUE 70510 

Manages t h e  conneyt ion between c a l l  i n 9  programs and t h e  'system 
f i l e s '  which con ta in  t h e  usernames, IBK request  numbers, and 
encrypted passwords. 
t h e  INTEGER v a r i a b l e  ID, accord ing  t o  t h e  code: 

The a c t i o n  of t h e  procedure i s  c o n t r o l l e d  by 

system t a b l e s  are  closed. On re tu rn ,  NAME con ta ins  ISUB6770 

CHARACTER*8 MUSE(256)  ,MESS(256) ,MRQN(256) ,USER(2) ,NAME,MQSS,NULL 
PARAMETER (NZ = 9 0 ,  NDEL = 32, NOFF = 64) 



ENDIF 
USER(1)(5:8) = NULL(1:4) 

C 
C Hash t h e  username: 

M = O  
DO 20 I = 1, 3 
L = TCHAR( USER(l)(I:I) ) 
IF( L .GT. NZ ) L = L - FBDEL 
L = L - NOFF 

20 M = 8 * M t MOD( L, 8 )  
M = l + M / 2  

C 
C Open the  'system t a b l e s '  f o r  i n p u t :  

OPEN( 16, F I L E  = ':UTIL:HASP FILES:YZAZZ', STATUS = 'OLD', 
1 
2 RECFM = 'FIXED', MAXRECL = 2048, POSITION = 'START') 

IOSTAT = IOS , IOINTENT-= ' INPUT ' , FORM = 'UNFORMATTED ' , 

IF( 10s .NE. 0 ) THEN 
IF( 10s .EQ. 21 ) THEN 

C 
C The 'system t a b l e s '  do n o t  e x i s t :  

WRITE( *, ' ( / 5 X , A ) '  ) 

M = O  
10s = 0 
R ETUR N 

1 'The system t a b l e s  do n o t  e x i s t :  see t h e  system manager' 

ELSE 
C 
C E r r o r  r e t u r n :  

WRITE( *, ' ( / 5 X , A ) '  ) 'OPEN e r r o r  i n  SYSCON:' 
RETURN 

ENDIF  
ENDIF 

C 
C Read the username a r ray :  

READ( 16, IOSTAT = IOS, ERR = 70, END = 80) MUSE 
30 IF( MUSE(M) .EQ. NULL ) GO TO 40 

IF( MUSE(M) .EQ.  USER(^) GO TO 50 
M = M t l  
IF( M .GT. 256 ) M = 
GO TO 30 

40 NAME = NULL 
M - 0  
GO TO 60 

50 NAME = MUS€(M) 
c 
C Read t h e  data from t h e  

READ 
READ 

1 

system tab1 es ' : 
( 16, IOSTAT = IOS, ERR = 70, END = 70) MRQN 
( 16, IOSTAT = IOS, ERR = 70, END = 70) MESS 

C 
C Close the i n p u t  f i l e  and e x i t :  

60 CLOSE( 16) 
RETURN 

ISUB7100 
ISUB7110 
ISUB 7120 
ISUB 7130 
I SUB 71 40 
I SUR an 50 
ISUR7160 
I SUB7 170 
1SIJB7180 
1SUR7190 
ISUB 7200 
I SUB 72 10 
ISUB7220 
ISUI-37230 
ISUB7240 
I SUB 7250 
I SlJR 7260 
ISUB7270 
I SUR 7280 
ISUB7290 
ISUB7300 
I SUB7310 
I SUB 7320 
ISUB7330 
I SUB 7340 
ISUB7350 
ISUB7360 
I SUB 7370 
ISUB7380 
ISUB7390 
ISUB7400 
I SUB 741 0 
ISUB7420 
ISUR7430 
I SUB7440 
IS1187450 
I SUB 7460 
ISUB7470 
I SUB 7480 
I SUB7490 
I SUR7500 
ISUB 7510 
ISUB 7520 
I SUB7530 
ISUB7540 
ISUB7550 
ISUB7560 
I SUB 7 570 
ISIJR7580 
ISUR7590 
I SUB7600 
I SUB7610 
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C 
C E r r o r  r e t u r n s :  

70 WRITE( *, '(/5X,A)'  ) 'READ e r r o r  i n  SYSCON' 

80 WRITE'( *, ' ( / 5 X , A ) '  ) 
GO TO 60 

1 'System t a b l e s  a r e  empty: see the system manager' 
M = O  
10s = 0 
GO TO 60 

C 
C Return  t h e  I R M  reques t  number: 

90 IOS = M 
I F (  M .GT. 0 I) GO TO 100 
NAME' = NULL 
RETURN 

100 NAME = MRQN(M) 
RETURN 

C 
C Return t h e  I B M  password: 

110 10s = M 
IF( M .GT. 0 ) GO TO 120 
NAME = NULL 
RETURN 

120 MQSS = MESS(M) 
CALL DECIPHER 
NAME = MQSS 
RETURN 
END 

SUBROUTINE DECIPHER 
C 

C 
C e n t i t y  'VALUE' i n  place. 

Implements the NBS DES e n c r y p t i o n  a l g o r i t h m  t o  t r a n s l a t e  t h e  COMMON 
T h i s  i s  t h e  i n v e r s e  o f  ENCIPHER. 

IMPLICIT INTEGER ( A  - Z )  
INTEGER VALUE ( 2  1 ,LR (2 ) ,  K(2,16) ,PERM( 3 2 , 2 )  ,MREP (32,2) 
COMMON/PASS/VALUE 

fl 
L 
C The i n i t i a l  and 

DATA PERM/58 , 
1 62 9 

2 57 ¶ 

3 61 3 

1 38 2 

2 36 .I 

DATA MREP/40, 

3 34; 
% L I S T  (OFF) 

f i n a l  permuta t ion  t a b l e s  
,50,42,34,26,18,10, 2,60, 
54 , 46,38,30,22 14, 6 , 64, 
49,41,33,25,17, 9 ,  1,59, 
53,45,37,29,21,13, 5,63, 
8,48,16,56,24,64,32,39, 
6,46 , 14 , 54,22 ,62 , 30,37, 
4 ,44,12,52 , 20 , 60 , 28,35 , 
2 , 42,10,50,18,58,26,33, 

%INCLUDE 'KSCHED.DAT' 
XL I S T  (ON) 
C 
C Apply t h e  i n i t i a l  permuta t ion :  

DO 30 I = 1, 2 

,. 
I .  52,44,36,28 

56,48,40,32, 
51,43,35,27, 
55,47,39,31 , 

7,47,15,55 , 
5,45 , 13 , 53, 
3,43 , 11,51 
1,41, 9,49, 

,ZQ, lZ ,  4 ,  

19J1, 3, 
24,16, 8, 

23,15, 7/ 
23,63,31, 
21,61 29, 
19,59 , 27 , 
17,57,25/ 

ISU8762O 
I SUB 7630 
~ ~ U ~ ~ ~ 4 ~  

ISUD 76511 
ISUB7670 
I SUB 7680 
Ism 7690 
TSUB7700 
ISUB 7710 
ISUB7720 
I S U R  7730 
ISUB7740 
jISUB7750 
ISU57760 
ISUB7770 
ISUB7780 
ISOB7790 
ISUB 7800 
ISUEs7810 
TSUB7820 
ISUB7830 
I SUR 7840 
ISUB 7858 
I SUB 7860 
ISUB7870 
I S U B  7880 

I SUB 7900 
ISUB791O 
ISUB7920 

r SUB 7890 

I SI) B 7 93 0 
ISUB7940 
ISUR7958 
I SUB 7960 
ISUB7970 
ISIJB7980 
I SUB 7990 
I SUB8000 
ISUB8010 
ISUB8020 
ISUB8030 
ISU58040 
ISUB8050 
ISUB8060 
I SUR 8070 
1 SIJB8080 

I SUB 81 00 
I SUB81 10 
ISUBR120 

r s u ~ 8 o g o  
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C 
C 

C 
C 

C 
C 

C 

C 
C 

C 

LR(1) -” 0 

J B  = PERM(J,I) 
IF( JB .GT. 32 ) THEN 

DO 20 J = 1, 32 

58 = JB .. 32 
JW = 2 

JW = 1 
ELSE 

ENDIF 
I F ( BTESP ( VALUE (JW) , 32 

20 CONTINUE 
30 CONTINUE 

JB ) ) LR(1) = I R S E T (  LR(I), 32 - 3)  

In terchange t h e  i n i t i a l  permuted values: 
JB = LR(1) 
LR(1)  = LR(2) 
LR(2) = JB 

Decipher t h e  permuted i n p u t :  
DO 40 I = 16, 1, -1 
J B  = IEOR( LR(2), FUNCT( L R ( l ) ,  K ( 1 , I ) ) )  

LR(1) = JB 
LR(2) = LR(1) 

40 CONTINUE 

Apply t h e  f i n a l  permutat ion:  
DO 60 I = 1, 2 
VALUE(1) = 0 
DO 50 J = 1, 32 
J B  = MREP(J,I) 
IF( JB .GT. 32 ) THEN 

J B  = J B  - 32 
JW = 2 

JW = 1 
ELSE 

ENDIF 
IF( BTEST( $R(JW), 32 - JB ) ) 

1 VALUE(1) IBSET(  VALUEQI), 32 - J) 
50 CONTINUE 
60 CONTINUE 

RETURN 
END 

FUNCTION FUNCT( R, K )  
Implements p a r t  o f  the  NBS DES e n c r y p t i o n  a lgor i thm.  
F(R,K) froi i i  3 2 - b i t  R and 6 4 - b i t  K .  

Computes 

IMPLICIT INTEGER ( A  - Z) 
INTEGER K( 2 ) ,  E (48) , E R  ( 3 )  ,e3 (2) ,.SARR ( 16,4,8), P (32) 

ISUB8130 
I S IJB 8 1 40 
ISUT-IR150 
ISU88160 
ISUB8170 
ISUB8180 
I SUB8190 
I SUB8200 
ISUB8210 
ISUB8220 
ISUB8230 
ISiJ88248 
ISUB8250 
ISUB8260 
ISUB8210 
ISUB8280 
ISUB8290 
I SUB8300 
I SUB831 0 
I SUB8320 
I SUB 8330 
ISUB8340 
ISUB8350 
ISUB8360 
ISUB8370 
I SUB8380 
ISUB8390 
ISUB8400 
I SUB8410 
ISUB8420 
ISUB8438 
ISUi38440 
1SUB8450 
ISUB8460 
ISUB8470 
ISUB8480 
I SIJ B 84 9 0 
ISUB8500 
ISUB8510 
ISUB8520 
ISUB8530 
ISUB8540 
ISUR8550 
I SUB8560 
ISUB8570 

ISUB8590 
I SUB86061 
I SUB8610 

IsuBa58o 



-61- 

C Permutation table: 

ISUB8620 
I SkiB8630 
ISUB8640 
ISUB 8650 
ISM38660 
I SU58670 
ISUB8680 
I SUB8690 
ISUS8700 
IS1188 I 1  0 
ISUS8720 

ISUB8740 
ISUB8750 

ISUB8770 
ISUB8780 

I S U 5 880 0 
I SUB881 0 
ISUR8820 
ISUB8830 
ISUB8840 
ISM38850 
ISUB8860 
ISUB8870 
I SUB8880 
ISUR8890 
ISUB8900 
I SUB89 10 
ISUB8920 
I SUB8930 
I SUB 8940 
ISUB8950 
I SUB 89 60 
ISUB8970 
ISlJB8980 
ISUB8990 
ISIJ59000 
I S U B  9010 
ISUB9020 
ISU59030 
I SUB 9040 
ZSUB9050 
ISUB9060 
ISUB9070 
I SUR9080 
I SUB 9090 
I SUR 91 00 
HSUB9110 
ISUB9120 
I SUB 9 1 30 

r 511~8730 

I S U R R ~ S O  

r 51158790 
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c 
C Put the $ - b i t  STMP i n t o  the 32-b i t  S value: 

50 CALL MVBITS(STMP, 0, 4, S, 32-4*1) 
C 
C We now have the  32-b i t  S value: apply  the P permutat ion.  

60 IF(BTEST(S, 32-P(1))) FRK = IBSET(FRK, 32-1) 

FRK = 0 
DO 60 I = 1, 32 

FUNCT = FRK 
RETURN 
E N D  

I SUB9650 
I SU3966O 
ISU139670 
ISUB9680 
15118166 90 
ISUB 9900 
ISUB9710 
I SUB9720 
ISUB9730 
I SlJB9740 
ISIJB9750 
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APPENDIX  F.  MOVE - FILES.CLI 

[ !equal comment 9 
MOVE FILES.CLI 

Th is  macro manages the  t r ans fe r  o f  b a t h  punch and p r i n t  F i l e s  
coming froin t h e  I R M  system t o  the user d e s t i n a t i o n s  s p e c i f i e d  i n  
t h e  I R M  header records.  I n  a d d i t i o n ,  i t  manages the procedure 
f a r  check ing f o r  long- runn ing  i n t e r a c t i v e  jobs.  The procedure 
i s  run  i n  batch and resubmits i t s e l f  every t e n  minutes, 
Las t  mod i f i ed  10-30-85, 

[ !end l  
d i r  :udd:op 
sea :macros :uti1 
de fac l  op,oware 
x c h p r i  
push 

on 
d i r  : u t i l : h a s p  f i l e s  
x move-fi les Efi lenarnes hasp - p+J 

POP 
q s u b m i t / a f t e r = + 0 : 1 0 : Q Q / q o u t = ~ ~ ~ ~ ~ / q l i ~ t ~ ~ n u ~ l / ~ ~ ~ i o r = l / c ~ u = Q Q : O ~ : ~ ~ &  

move I_ f i l e s . c l i  
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A P ~ E ~ ~ ~ X  @. IBM.CLI, CnING.CLI, and SYSCQN.CL1 

[!equal comment 1 
I RM * CL I 

P h i s  macro superv ises t h e  procedure f o r  s u b m i t t i n g  jobs t o  t h e  ORNL 
IBM 3033s. I t  sets  t h e  ou tpu t  data dev ice,  executes t h e  I B M  SIJBMIT 
program, and ( i f  t h i s  i s  successfu l )  submits t h e  r e s u l t s  t o  The HASP 
i n p u t  j o b  queue. Revised: ll-Q8-95. 

sea :u t i l : h i l sp  f i l e s  [!sea] 
d i n g  [!explode-[ !time]] 
s t  r i  ng i brnr ! s t r i  ng1 
push 

c r e a t e  C !  s t  ri ng/pf 
a c l  [ ! s t r i n g / p l  [!usernamel oware 
1 i s t  [ ! s t r i n g / p ]  
x /s  ibm submit 81% 
[ !nequa i  ( [ ! s t r i n g ] )  (STOP ABORT)]  

[ !end J 
p u s h  

[ !equal  ( [ ! s t r i n g ] )  (STOP EBCEIC)] 

[ !e lse ]  

[ !end] 
qsubmi t /queue=hamq/xwO=l/xwl=[ !VAR9]/del e t e / n o t  i fy [! s t  r i  nq/p] 

[ ! e l s e ]  
d e l  e t e  [ ! s t  r i  ng/p] 
XY z ZY 

[ !end] 

VAR9 3 

VAR9 1 

POP 
POP 

[!equal comment 1 
I31 NG .CL I - 

T h i s  macro i s  in tended t o  produce a ' t i m e  stamp' 
f a r  use by o t h e r  macros. It must be c a l l e d  w i t h  
seven arguments. It sets  ' s t r i n g '  t o  t h e  concat-  
e n a t i o n  o f  arguments 1, 2, 4, 5, 7 ,  and 8. 

s t r i n g  %1%%2%%4%%5%%7%%8% 
[ i end] 

[ !equal comment 3 
SYSCON.CL I 

This  macro c o n t r o l s  t h e  b u i l d i n g  of the system tables used t o  
supply  automat ic  request  number and password serv ices  f o r  t h e  
I R M  s u b m i s s i o n  procedure. 

sea :IJTIL:HASP FILES [!sea] 
x / s  sys con seT 

Las t  m o d i f i e d  08/01/85, 
[!end] 
push 

- -  
POP 

..... . . . . . . . . . .. . . . . . . . . . . . . . ................... .. . ...,....., . , . , . . . . . . . . . 
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[: !equal coiinreot 1 
S Y X O N U P .  CI I 

T h i s  pi.oiedure b u i l d s  t h e  arograms SYS CON BUILD, SYS CON RFWEW, 
SYS CON SET, and  IBti SUEMir. 
La<' reVi sed: O1?/19/18"5. 

It must Ke uyed only  by-a SVPERIISER. 

I: !end1 
push 

on 
d i r  :uti1 :hasp f i l e s  
d e f a c l  op,owai-F 
f77/card/opt.-3/nowarn/o=:uti l :hasp _- filesrsys can b u i l d 8  

f 7 7 1 i i i  k sy s con bu i 1 d : IJ dd : mt r : ma r 1 owe : as s cmb 'I e r : ran f 
x / s  sys con-buiTd 
[ !equal-( [ !St v i  n g j )  (STOP 1 J 

[!eqrcal ([!filenames sys -- con - renew.pt-1) ( ) I  
del / l= iqnore /2= ignore  y r a s z  
w r i t e  
write SYSCONUP c r e a t i n g  rrw system t a b l e s  
wsi t e  
c r  yraTz  
s t r i n g  s 1 w  

[ !el se-j 
copy yzazr.bu y s a z z  
x / s  sys - con-renew 

I: !Pnd l  
f !equal (I ! s t r i n g ]  1 ( 5  TOP ) I  

a c l  yzazz  op,ow\~c?~e f ,w 
rename sys con renew,pr sys con renew.pr.bu 
f 9 i / c a r d / o p t - t ~ ~ n o u a i - ~ / o - - : c l ~ i l  :hXsp - fi1es:sys con renew& 

f771 ink  sys con renew 
del j l = i  gnor-~J?=Tgnore s y s  - -  con renew( .ob . s t )  
d p f a c l  o ~ , G v ! ~ ; P  +,re 
rendme sys con sei .pr sys-con set.prebu 
t-mame i bm-su b% t . p r- i bm su bm?-t . p r . bu 
f77/card/di"L -3/nowarv/o=?uti I  :hasp - f i 1 e s : s y s  con set& 

f 7 7 j c  a r d j o  p i = 3 /n OM r n  /o = : u t  i 1 : ha s p - f i 1 e s : i bm s u bm i t 8 

d e l / l - i g n o ~ e / 2 - i g n o ~ e  sys ,.- con I_ ber i ld( .ob  . s t  . p r )  
f771ink sys con se t  
f 77 1 i n k i bm-sdbii t 
de l  / l=iynor</?=ignore sys con s e t (  .oh . s t )  
d e l J I = i q n o r @ J 2 = i g n o r e  i h m s u b m i t (  I .ob . s t )  
14' r i t e 
write New SYS - CON a n d  IFIM - S U B M I T  procedures are comple te  
w r i t e  

[!else] 
w r i t e  

: u& : ii"r : m t  r s y s : s y s - I  con bu i I CI 

: c& : mTr : m t  F sy s : sy s - CQ n -- re new 

: u'-;id : mir : m t  r sy s : sys - -  con s e t  

: uad : mt r : m t  rsy s : i bm - su bmi t 



w r i t e  E r r o r  i n  updating systena tables 

w r i t e  
write [ ! s t r i n g ]  

[ !endl  
I: !else] 

w r i t e  
w r i t e  Error in building key schedule 
w r i t e  [!string] 
wr-ite 

f !end] 
del/l=ignore/2=ignore ksched.dat 

POP 
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APPENDIX J.  T h e  I B M  P r o g r a m  STITCH 

C 

C ACCEPTS SEGMENTED INPUT FROM THE S O L I D  STATE D I V I S I O N  ECLIPSE AND 
C REASSEMBLES I T  INTO THE ORIGINAL RECORD FORMAT. THE REQUIRED 
C OUTPUT RECORD LENGTH I S  I N  TflE F I R S T  INPUT RECORD OF EACH GROUP. 
C 

PROGRAM STITCH 

C HARACTER*l BUFFER (1000) 
I NTEGEll  RECL 
CHARACTER*8 FORM,RUFF 
CHARACTER"12 LABEL ( 2 )  

EQUIVALENCE (RUFFER(3) ,  BUFF) 

DATA F O R M / ' (  80AI)'/,LABEL/'FORMATTED ','UNFOR 

C 

r: 

C 
C 

C 
C 

C 
C 

I N I T I A L I Z E  THE PROCEDURE: 
L I N E  0 
L I N E X  = 0 
JX = 0 
JN = 0 
RECL = 80 
MODE = 1 
W R I T E (  6, ' ( /5X,  ( A ) / )  ' ) 'ECLIPSE SEGMENTED-RECORD REASSEMBLER' 

THE OUTPUT DATA SET I S  DEFINED BY A JCL DD STATEMENT. 

READ THE NEXT INPUT RECORD: 
10 J S  JX + 1 

I F (  JS .GT, RECL ) GO TO ( 30, 40), MODE 
JX = JX -I- 80 
READ( 5, ' ( 8 0 A 1 ) ' ,  ERR = 70, END = 60, IDSTAT = 10s) 

L I N E  = L I N E  + 1 
J N  = J N  + 1 
I F (  JS .GT. 1 ) GO TO 10 

1 ( R U F F E R ( I ) ,  I = JS,  J X )  

START OF A NEW RECORD: CHECK FOR A CONTROL RECORD: 
I F (  RUFFER(1)  / /  BUFFER(2)  .EQ. ' @ @ I  ) THEN 

JX = 0 
\ IN  = 0 

READ THE CONTROL RECORD: 
READ( BUFF, ' ( 2 1 3 ) '  ) MODE, RECL 
I F (  RECL .GT. 999 ) THEN 

WRITE( 6 ,  ' ( / 5 X , ( A ) ) '  ) '*****FATAL ERROR: RECORD', 
1 'LENGTH REQUESTED EXCEEDS 999' 

STOP 999 
E N D I F  

STCH0010 
STC H 6020 
STC H 0030 
STCt i0040 
STC H 005 0 
STCH0060 
STCHO070 
STCH3080 
STCHU090 
STC H 0 100 
S T C H O l l 0  
STCH0120 
STC H 01 3 0  
STC H 0 1 4 0  
STC H0150 
STC H 0 1 6 0  
STCHOl70 
STCHO180 
STCHOl90 
STCI-10200 
STCH0210 
STC H 02 20 
STCH0230 
STCH0240 
STCH0250 
S TC H 02 6 0 
STC flo2 70 
STCH0280 
STCH0290 
STCH0300 
STC H 0 3  10 
STCHO320 
STCH0330 
STCH 0340 
STCH0350 
STCH0360 
STC H 03 7 0 
S TCH0380 
S TC 11 0 3 9 0 
STCH0400 
STCH0410 
STCH0420 
STCH0430 
STCH0440 
STCH04 50 
STCH0460 
STCH0470 
STC H 0480 
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DO 20 I = 3 ,  5 

I F (  MODE .NE. 1 .AND. MODE .NE,, Z ) THEN 
20 FORM(1:I) = BUFFER( I+3)  

WRITE ( 6, ' ( /5X,  ( A )  ) ' ) ' * * * * * F A T U  ERROR : OUTPUT ' , 
STOP 99% 

1 'MODE rs UNRECOGNIZED' 

E N D I F  
WRITE( 6, 'RECORD LENGTH:", I4 ,5X,A12) '  ) 

1 RECL , LABEL (MODE 5 
ERIDIF 
GO TO 10 

C 
C WRITE THE REASSEMBLED OUTPUT RECORD: 

30 WRITE( 15, FORM ) (BUFFER(1) .  I = 1, RECL) 

40 WRITE( 15) ( B U F F E R ( I ) ,  I = 1, RECL) 
50 L I N E X  = L I N E X  f 1 

GO TO 50 

J X  = 0 
JN = 0 
GO TO 10 

C 
C END-OF-FILE I N  INPUT DATA: 

60 IOS = 0 
70 I F (  J N  .LE. 0 ) GO TO 110 

GO TO ( 80, go), MODE 
80 WRITE( 15, FORM) ( B U F F E R ( I ) ,  I = 1, RECL) 

GO TO 100 
90 WRITE(  15) ( B U F F E R ( I ) ,  I = 1, RECL) 

100 L I N E X  = L I N E X  + 1 
C 
C CLOSE OUTPUT F I L E  AND REPORT RESULTS: 

1lO CLOSE( 15) 
WRITE ( 6 ,  ' ( /5X ' ' L I N E S  READ : ' ' , I5,5X,  ' ' L I N E S  WRITTEN: ' ' ,I5) ' ) 

1 L I N E ,  L I N E X  
I F (  10s .LE. 0 ) STOP 

C 
C ERRORS I N  READING THE INPUT RECORD: 

WRITE( 6, ' ( / 5 X , ( A ) , 1 4 ) '  ) '*****FATAL ERROR: IOSTAT = I ,  I O S  
STOP 997 
END 

STCHO490 
STCH0500 
STCH19520 
5TCN0520 
SPCHfl5 30 
STF Fi n 5 4 (3 
STCHD550 
STCH0560 
STCHOti7O 
STCH0580 
STCH0590 
STCH 0600 
SPCHOG 10 
STCt.40620 
S TC H 06 30 
STCH0640 
STCH0650 
STCHOAGO 
STC H 06 7 0 
SPCH0680 
STCH0690 
STCH0700 
STCH0710 
STCH 0720 
STCHO730 
STCH 07 40 
STCH0750 
STC H 0 7 60 
STCH0770 
STC ti 07 80 
STCtlO790 
STCH0800 
STCHOSlO 
STCHO820 
STCH0830 
STCH0840 
STCH0850 
STCH0860 
STCH0870 
STCH 0880 



APPENDIX K. The Catalogued Procedure SSDPLOT 

// * 
/ /*  
/ / *  
/ /*  
/ /*  
//* 
//* 
/ /*  
/I* 

SSDPLOT 

T H I S  PROCEDURE REASSEMBLES OISSPLA METAFILES TRANSMITTED I N  
SEGMENTS FROM THE SOLID STATE D I V I S I O N  ECLIPSE AND PLOTS THE 
RESULT ON THE 'GOULD' PLOTTER AT RMSP ( B U I L D I N G  3025). FOR 

OF THE PROCEDURE DUPLICATE PARTS OF THE PROCEDURE D 
MORE INFORMATION, CONTACT M. T. ROBINSON (4-5791). TWO STEPS 

CONTACT 3.  V. PACE (4-5285) ABOUT THESE STEPS. 
. .  
//DMF EXEC PGM=STITCH 
/ / S T E P L I B  DD DSN=Z.MTR10956.ECLIPSE,DISP=SHR 
// DD DSN=SYSZ,VFORTLIB,DISP=SHR 
/ / F T 0 6 F 0 0 1  DD SYSOUT=* 
/ / F T 1 5 F 0 0 1  DD DSN=&&METAFILE,UNIT=VIO,DISP=(MOD,PASS), 
// SPACE=(4000, (25,5) ,RLSE) 
/ / F T 0 5 F 0 0 1  DD DDNAME=PLOT 
/ / V U  EXEC PGM=DFMGLD 

//FTO(Sf001 DD SYSOUT=* 
/ / F P 1 6 F 0 0 1  DD DSN=SYSl.DVSD.DATA,DISP=SHR 
/ / F T 1 8 F O O l  DD DSN=&&METAFILE,DISP=(OLD,DELETE) 
//SYSVECTR DD DSN=&&VECTORS,UNIT=VIO,DISP=(MOD,PASS), 
/ /  
//SYSPOUT DD SYSOUT=* 
/ / F T 0 5 F 0 0 1  DO DDNAME=EDIT 
//GLD EXEC PGM=BTSTN5O 
/ / S T E P L I B  DD DSN=SYSl.GLDLIB,DISP=SHR 
//SYSVECTR DD DSN=&&VECTORS,DISP=( OLD,DELETE) 
/ / S Y S U T l  DO DSN=&&SYSUTl, IJNIT=VIO,SPACE=( 1820O,200) 
//SYSPOUT DD SYSOUT=* 
//SYSPLOT DD SYSOUT=(B,,PLOT) 

/ / S T E P L I B  DD DSN=E.,JVP452S5,LIB,DISP=SHR 

SPACE=( 1320, (500,200) ,RLSE) ,DCB=BLKSIZE=l320 
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APPENDIX L. R A W  

¶ 

9 

Y 

* 
Y 

9 

3 

9 

9 

¶ 

2 

¶ 

9 

9 

¶ 

5 

¶ 

9 

¶ 

¶ 

¶ 

¶ 

¶ 

.TITL RANF ¶ 

A REAL*$ number, u n i f o r m l y  d i s t r i b u t e d  i n  the range (0, 1) i s  
generated by t he  m u l t i p l i c a t i v e  congruen t ia l  method. The 
m u l t i p l i e r  i s  (5**15)/(2**48). The procedure i s  used by 

X = RANF( I ) 

where I i s  a dumy argument which i s  never referenced w i t h i n  
t h e  procedure. The procedure prov ides  i t s  own s t a r t i n g  value, 
b u t  i n i t i a l i z a t i o n  may be m d e  by 

CALL RANSET( R )  

where R i s  any 8-byte f i e l d .  R w i l l  be fo rced  odd and i t s  
f i r s t  two by tes  w i l l  be changed t o  4200. The c u r r e n t  value 
o f  t he  'seed'  may be obta ined by 

CALL RANGET ( R )  

These procedures are s i m i l a r  t o  those p rov ided  i n  CDC and 
Gray systems. The generator i s  t he  same as t h a t  supp l i ed  
i n  the  I B M  vers ion  o f  MARLOWE. 

.ENT KANF ¶ 

.NREL 4 3 

RANF: WSAWS 
WSUB 
LWLDA 
LWLDA 
WMULS 
WSGE 
WADD 
LWSTA 
LWLDA 
WMULS 
LNSTA 
LFLDD 
FNOM 
WRTN 

. RDX 
¶ 

CONST: .DWQRD 
RAN : .WORD 
¶ . ENT 

1 
090 
1 RAN+-2 
2,CONST+2 

090 
2¶0 
1, RAM+2 
1 ,RAN 

1 , R A M 1  
Q,RAN 
0 

; Funct ion  RANF( dummy) 
¶ 

¶ 

1 

3 

¶ 

9 

3 

¶ 

¶ 

¶ 

¶ 

¶ 

$ 

16 
42000007,1AFD49~D ; 
42000007,1AFD498D ; 

RANSET ; Subrout ine RANSET( R ) 



-32- 

RANSET: MSAVS 
L L E F  
LWLDA 
LWLDA 
WAND I 
WIORI  
WIORI  
LWSTA 
LWSTA 
WR'TN 

Y . ENT 
RANGET : WSAVS 

L L E F  
LWLDA 
LlIJLDA 
WAND I 
LWSTA 
LWSTA 
WRTN 
.END 

1 
2, @ARGl, 3 
0,0,2 
1,2,2 
OFFFF ,O 
1 3 1  

42000000,O 
0, RAN 
1, RANe2 

RANGET 
1 
2,@ARG1,3 
0 ,RAN 
1 ,RANt2 
OFFFF ,O 
0,0,2 
1,232 

Y 

9 

; Subroutine RANGET( R ) 
> 
9 

DGRN047 Q 
D G R N O 4 8 Q  
DGRN0490 
DGRN0500 
DGRNQS10 
DGRN0520 
DGRN0530 
DGRN0540 
DGRN0550 
DGRNQ560 
DGRM0570 
DGRN0580 
DGRNOSPO 
DGRN0600 
DGRN0610 
DGRN0620 
DGRN0630 
DGRN0640 
DGRN0650 
OGRN0660 
DGRN06T 0 
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1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16 a 

17 I 
18 .) 
19. 
20. 
21. 
22 
23 e 
24 
25. 
26 rn 

27. 
28 * 
29. 
30. 
31 I 
32. 
33. 
34 e 
35. 
36 .  
37. 
38. 
39.  
40. 
41. 
42. 
43 * 
44. 
45 * 
45. 
47. 

L. S. Abbott 
H. L. Adai r  
L inda J. A l l i s o n  
G. A. Aramayo 
W. H. A tk ins  
3. N. Barnes 
J e n n i f e r  B a r t l e y  
T. K. Bayles 
James R. Beene 
C. E. Bemis, Jr. 
Z i n a t  Benson 
B. A. Berven 
Alan B l e i e r  
N. E, B o l i n g  
M. K. Booker 
H. R. Brashear 
J. E. Breck 
F. S. Brewer 
J. M. Brooks 
V.  R. B u l l i n g t o n  
6. J. Bunick 
W. H. B u t l e r  
6. A. Byington 
John V. Cathcar t  
G l o r i a  Caton 
H. R. C h i l d  
D. K. C h r i s t e n  
J e r r y  C h r i s t i a n  
N. E. C l a p p ,  Jr. 
J e r r y  D. Coker 
F. C. Coleman 
A. L. Compere 
D. A. Costanzo 
Jack G. Craven 
Robert J .  Culber tson 
George A. D a i l e y  
Nancy S .  D a i l e y  
H. L. Davis 
S. F. Demuth 
R. A. D iDio 
F e l i x  C. D i f i l i p p o  
E. Dixon 
John B. Drake 
Mancy Dudney 
D. E. Dunning 
R. C. Durfee 
K e i t h  F. Eckerman 

48. 
49. 
50. 
51. 
52.  
53. 
54 " 
55. 
56. 
57. 
5%. 
59. 
60. 
61. 

63. 
64. 
65. 
66. 
67. 
6%. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76 
77. 
78. 
79 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
93 * 
94 a 

' 62. 

A. A.  Ehrenshaf t  
J. F. Emery 
W, B. Ewhank 
J. M. F i e l d e n  
Cathy 5.  Fore 
J. F. Franc is  
Gregory A. F r a z i e r  
S .  H. Fu l che r  
W. Fulkerson 
0. P. Gannon 
D. C. G i l e s  
Mark Goodman 
Ruth Gove 
P. H. Green 
W. L. G r i f f i t h  
R. K. Gryder 
G. K, Haeuslein 
Gerald Hamby 
R. E. Helms 
S. A. Henry 
N i c o l e  Herbots 
H. R ichard Hicks 
B r i a n  H i  n g e r t y  
John W. Hodges 
James W. Holleman 
B. M. Horwedel 
J. E. Horwedel 
S. F. Huang 
Joy K. H u f f s t e t l e r  
Susan E. Hughes 
E l l e n  P. Hunter 
V. A. Jacobs 
J. M. Jansen, Jr. 
G. E. J e l l i s o n ,  Jr. 
E). Ray Johnson 
E l i  j a h  Johnson 
G. F. R. Johnson 
Paul E. Johnson 
A,, V .  Jones 
S .  V. Kaye 
A. M. Keesee 
K, P. Kendal l  
Sharron P. King 
6 ,  L. K i r k  
L ,  E. Klobe 
Herber t  F. Krause 
M1. 0. Krause 
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95. 
96. 
97. 
9%. 
99. 

100. 
101. 
102" 
103 
104. 
105. 
106. 
107. 
108. 
109" 
110" 
111. 
112. 
113. 
114. 
115. 
116. 
117.  
118. 
119. 
120. 
121. 
122. 
123. 
124. 
125. 
126. 
127. 
128. 
129. 
130. 
131. 
132. 
133. 
134. 
135. 
136. 
137. 
138. 
139. 
140. 
141. 
142. 
143. 
144. 
145. 
146. 

E.  H. Kr ieg,  Jr. 
Car l  W. Kunselsnan 
I .  L. Larsen 
L a r r y  Layman 
J. D. Lewis 
J .  S. L i n  
L. W. L i t t l e t o n  
Simon Lock 
R. A. Lorenz. 
J. K. Lov in  
R. E. Maerker 
Gerald D. Mahan 
Wayne 'Sl. Manges 
Reinhold C. Mann 
Steve Margle 
Murray J. M a r t i n  
James N. Maze 
Dennis McCloud 
E. W. McDaniel 
J. 6 .  McGrory 
Brooks N. McNeely 
Gregory S. McNei l l y  
David Me l t ze r  
C. F. Metz 
Donna C. Michelson 
Charles W. M i l l e r  
Kathy C. M i l l e r  
R. M. Moon 
J. E. Mrochek 
Rosal ind L. Murphy 
Fred E. Myer 
A. H. Narten 
J. R. Noonan 
0. S. Oen 
K. D. Okel ley 
S. ti. Overbury 
Park T. Owen 
D. A. Palmer 
D. C. Parzyck 
M. R. Pa t te rson 
Dora F. Pedraza 
K e i t h  Penny 
S. J. Pennycook 
Les te r  M. P e t r i e  
Helen Pfuderer  
S. Raman 
J .  A. Ray 
David E. Reich le  
J. W. Reynolds 
C. R. Richmond 
J. C. R i c h t e r  
A. I_. Rivera 

1.47 
148. 

149-169. 
170. 
171. 
172. 
173. 
174. 
175. 
176. 
177. 
178. 
179. 
180, 
181. 
1142. 
183 e 

184. 
185. 
186. 
187. 
188. 
189. 
190" 
191. 
192. 
193. 
194. 
195. 
196. 
197. 
198. 
199. 
200. 
201. 
202. 
203. 
204. 
205. 
206. 
207. 
208. 
209. 
210. 
211. 
212. 
213. 
214. 
215. 
216. 
217. 
218 c 

G. D. Robbins 
L, Robinson 
M. T. Robinson 
P. S. Rohwe 
R. T. Roseberry, Sr .  
T. PI. Rosseel 
J. C. Ryman 
M. J. S a l e  
Frank M. S c h e i t l i n  
Flaederi ck J. Schul tz  
Bo E.  Serne l ius  
J. A. Setaro 
Ralph Sharpe 
Anna Jo. Shel ton 
V. A. S i n g l e t a r y  
Andrea Sjoreen 
C. 0. S l a t e r  
Haro ld  G. Smith 
S. W. Smith 
Cathy Snyder 
C. J. Sparks, Jr. 
Deborah P. Stevens 
R. A. Stevens 
M. G. Stewart 
J. G. St rad ley  
Roger E. S t r o l l e r  
Per ry  A. Tapp 
V. J. Tennery 
J. W. Ter ry  
Myi n t  Thei n 
Benjamin Thomas, Jr. 
Patsy T. Thornton 
E. P. T inne l  
J. L. Trout  
D. K. Trubey 
L. F. T r u e t t  
Cather ine  E. V a l l e t  
W. R. Van P e l t  
J e f f  Wade 
Kenneth M. Wallace 
Robert C. Ward 
C u r t i s  C. Webster 
C. H. Wei 
J e r r y  R. Wells 
3 .  F. Wendel ken 
G. Westley 
C. L. White 
John E.  White 
G. E, Whitesides 
B. b. W h i t f i e l d  
Cra ig  Whitmire, Jr. 
Bever ly  W i  1 kes 
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219. 
220. 
221. 
222. 
223. 
224, 
225, 
226. 
227. 

C. S. Williams 
3 .  M. Williams 
J. H. Wilson 
D. R. Winkler 
3 .  P. ~i~~~~~~~~~ 
Eleanare Womac 
3. w. Wooten 
S. R. Wright 
M. G. Yalcintas 

228, G. T. Yeh 
229. R. A. Zuhr 
230, Cen t ra l  Research L i b r a r y  
232. Y-12 Technical L i b r a r y  ~ ~ c ~ ~ e n t  

Reference Section 
252-233. Labora tory  Records Department 

234. Labora tory  Records, RC 
235. BRNL Patent  Sec t ion  

236.  O f f i c e  o f  A s s i s t a n t  Manager f o r  Energy Research and Development, 
DOE-ORO, Oak Ridge, TN 37831 

237-263. Technica l  Information Center, P. 0. Box 62, Oak Ridge TN 37831 




