
CHAPTER 5 

DIBOL COMPILER (COMP) 

The Compiler c o n v e r t s  a D I B O L  s o u r c e  program i n t o  a b i n a r y  program and 
r e s e r v e s  s t o r a g e  space  f o r  t h e  c o n s t a n t s ,  v a r i a b l e s ,  and s t a t e m e n t s  
used by t h e  program. 

The Compiler o u t p u t s  a s o u r c e  program compi l a t ion  l i s t i n g  and a 
s t o r a g e  map l i s t i n g  of t h e  r e c o r d s  and f i e l d s  used by t h e  prograim. 
T u r n  on t h e  p r i n t e r  b e f o r e  running  t h e  Compiler.  

5 . 1  COMP OPERATING PROCEDURES 

To execute t h e  Compiler program, type :  

RUN COMP[,filnaml ..., f i lnam71 [ / x x ]  

where : 

f i l n a m l  ..., f i lnam7 
are  f i l e ( s )  t o  be compiled i n t o  one b i n a r y  program. 1:f 
no f i l e s  a r e  s p e c i f i e d ,  t h e  program i n  t h e  e d i t  b u f f e r  
i s  compiled.  

/xx  i s  one o r  a combina t ion  of  t h e  f o l l o w i n g  o p t i o n  
swi t ches :  

/N s t o p s  o u t p u t  of  t h e  c o m p i l a t i o n  l i s t i n g  and t h e  
s t o r a g e  map l i s t i n g .  

/G compi les  t h e  program and,  i f  no e r r o r s  a r e  de tec t -  
ed,  e x e c u t e s  t h e  b i n a r y  program; i m p l i e s  / N .  T h e  
message LOADING i s  d i s p l a y e d  when compi l ing  is 
s u c c e s s f u l l y  completed.  I f  I N I T  SYS is  used  i n  
t h e  program, t h e  program m u s t  have an END s t a t e -  
ment t o  be  compiled and execu ted  w i t h  t h e  /G op- 
t i o n .  

/T e n a b l e s  t h e  TRACE f u n c t i o n ;  implies /G.  
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/D t r a n s f e r s  c o n t r o l  t o  DDT; implies  /G.  

/O creates  a b i n a r y  program t h a t  requires  l e s s  memory 
space  by e l i m i n a t i n g  t h e  TRACE f e a t u r e  and accu- 
r a t e  e r r o r  r e p o r t i n g .  Execut ion  speed of t h e  com- 
p i l e d  program is i n c r e a s e d  by a s  much a s  20%.  
T h i s  op t ion  can be combined w i t h  /N o r  /G.  

The /O opt ion  saves memory space as fol lows:  

e Saves one l o c a t i o n  f o r  each e x e c u t a b l e  

0 Saves one l o c a t i o n  f o r  each l a b e l .  
0 Uses one l o c a t i o n  f o r  each ON ERROR 

s t a t e m e n t .  

s t a t e m e n t .  

Use t h e  /O o p t i o n  on thoroughly  debugged programs. 

U n l e s s  t h e  /N o r  /G o p t i o n  is s p e c i f i e d  i n  t h e  RUN COMP command, t:he 
Compiler o u t p u t s  a two-part  compi l a t ion  l i s t i n g  (Data  D i v i s i o n  and 
Procedure  D i v i s i o n )  of t h e  source program and a s t o r a g e  map e i t h e r  on 
t h e  p r i n t e r  o r  on t h e  d e v i c e  s p e c i f i e d  in START, PROC, or  END. 

The Compiler unde r sco res  t h e  number of t h e  l i n e  where an e r r o r  o c c u r s  
and i n s e r t s  a c a r e t  ( - )  p o i n t i n g  t o  t h e  e r r o r .  O t h e r  e r r o r s  a r e  l i s t -  
ed on t h e  s t o r a g e  map. E r r o r s  m u s t  be c o r r e c t e d  b e f o r e  t h e  program 
can be executed .  

The  Compiler d i s p l a y s  t h e  number of e r r o r s  a s  nn ERRORS 

5.1.1 Source Program Compilation Listing 

COS DIBOL 12-JUL-7  8 WED COMPILATION L I S T I N G  V 8 . 0 0  PAGE 0 1  
DATA D I V I S I O N  OPTIONAL COMPILATION STATEMENT 

0100 
0110 
0120  
0130 
0 1 4 0  
0 1  50 
0160  
0170 
0180 
0190 
0200 
0210 
0220 
0230 
0240  
0250 

START 
RECORD INBUF 

STOCKN, D 4  
DESC, A25 
UCOST, D5 
QORDER, D 4  
I D 9  

D 4  
, A25 
f D5 
I D 4  

RECORD OUTBUF 

ECOST, D 9  
RECORD 

T I T L E ,  A 6 ,  

;Op t iona l  compi l a t ion  s t a t e m e n t .  
;Record named I N B U F .  
;Numer i c  f i e l d  named STOCKN. 
:Alphanumeric f i e l d  named DESC. 
:F ive -cha rac t e r  numeric f i e l d .  
;Four -cha rac t e r  numeric f i e l d .  
;Unre fe rencab le  unnamed f i e l d .  
;Record named OUTBUF. 
;Unnamed numeric f i e l d .  
:Twenty-five c h a r a c t e r  f i e l d .  
;Unnamed f i e l d .  
;Temporary s t o r a g e  f i e l d .  
:Numeric f i e l d  named ECOST. 
;Unnamed record- temporary  s t o r a g e  
; canno t  be d i r e c t l y  r e f e r e n c e d .  

'OVRHED' ; F i e l d  i n i t i a l i z e d  t o  'OVRHED' .  
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COS DIBOL 12-JUL-7 8 WED COMPILATION LISTING V 8.00 PAGE 02 
PROCEDURE 

0260 PROC 
0270 
0280 
0290 LOOP, 
0300  
0310 
0320 
0340 
0350 
0360 
0370 EOF, 
0380 
0390 
0400 END 

DIVISION END DATA DIVISION-BEGIN PROCEDURE DIVISION 

;Beg i n n i n g  of P r o c e d u r e  D i v i s i o n .  
INIT (1, I ,  TITLE) ;Opens TITLE on  c h a n n e l  l - i n p u t .  
INIT(2 ,O,  'OUTPUT') ;'OUTPUT' on c h a n n e l  2 - o u t p u t .  
XMIT (1, INBUF , EOF) ; T r a n s f e r  INBUF t o  EOF. 
OUTBUF=INBUF ;INBUF moved t o  OUTBUF. 
IF(STOCKN.LT.100) GO TO LOOP ; C o n d i t i o n a l  s ta tement .  
ECOST=UCOST*QORDER ;UCOST times QORDER moved t o  ECOST. 
XMIT ( 2 ,  OUTBUF) 

GO TO LOOP 
FINI ( 2 )  
FINI (1) 
STOP 

5 . 1 . 2  Storage Map L i s t i n g  

COS DIBOL 12-JUL-78 WED 

# NAME TYPE 

0001 
0 0 0 2  
0003 
0004 
0005 
0006 
0007 
0010 
0011 
0012 
0013 
0014 
0015 
0016 

INBUF 
STOCKN 
DESC 
UCOST 
QORDE R 
OUTBUF 
ECOST 
TITLE 
..l . . 2  . .OUTP 
LOOP 
EOR . . l o o 0  

RECORD 
DECMAL 
ALPHA 
DECMAL 
DECMAL 
RECORD 
DECMAL 
ALPHA 
DECMAL 
DECMAL 
ALPHA 
LABEL 
LABEL 
DECMAL 

; T r a n s f e r  OUTBUF o n t o  c h a n n e l  2. 

;Branch  c o n t r o l  t o  LOOP. 
; I d e n t i f i e s  e n d  of l o g i c a l  u n i t .  
;Writes r e c o r d  and c loses  f i l e .  
; S t o p s  program e x e c u t i o n .  
;Marks t h e  end  o f  t h e  program. 

I 

STORAGE MAP LISTING V 8.00 PAGE 03 

D I M  SIZE O R I G I N  

0 1  49 
0 1  04 
01  25  
0 1  05  
0 1  04 
01  49 
0 1  09  
0 1  06 
0 1  0 1  
0 1  0 1  
01  06 
00  0 1  
00 0 1  
0 1  0 4  

20000 
20002 
20006 
20037 
20044 
20062 
20132 
20146 
20154 
20155 
20156 
10110 
10144 
20164 

0014 l a b e l s  

NO ERRORS DETECTED. 08 K CORE REQUIRED [3956 FREE LOCS -14 BUFFERS] 

The s torage  map l ists  t h e  r e c o r d  and f i e l d  names and t h e  l a b e l s  as 
t h e y  were p r o c e s s e d  by t h e  Compiler. The i n f o r m a t i o n  is a r r a n g e d  i n  
s i x  columns w i t h  t h e  f o l l o w i n g  h e a d i n g s :  

# c o n t a i n s  t h e  i n t e r n a l  number of t h e  name i n  column i!. 
T h i s  number is o n l y  u s e d  i n  m a c h i n e - l e v e l  programming. 
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NAME i s  t h e  name ( f i e l d  name, r e c o r d  name, program l a b e l )  o r  
l i t e r a l  used i n  t h e  compiled program. L i t e r a l s  a r e  
numeric O K  a lphanumer ic  c h a r a c t e r s  which appear  i n  t h e  
Procedure  D i v i s i o n  of t h e  sou rce  program. Only t h e  
f i r s t  f o u r  c h a r a c t e r s  of a numeric l i t e r a l  a r e  used.  
Each numeric  l i t e r a l  is preceded  by two per iods  ( .  .) t o  
d i s t i n g u i s h  a s  an i n t e r n a l  name. Numeric l i t e r a l s  w i t h  
f o u r  c h a r a c t e r s  o r  l ess  appear  o n l y  once on t h e  s t o r a g e  
map even though t h e y  may occur  more than  once i n  t h e  
program. Numeric l i t e r a l s  w i t h  more than  f o u r  cha r -  
a c t e r s  a r e  l i s t e d  each  time t h e y  occur  i n  t h e  program. 
Record l i t e r a l s  beg in  w i t h  a doub le  quo te  and end w i t h  
a s i n g l e  quo te .  

TYPE d e s c r i b e s  t h e  u s e  of  name i n  t h e  program. 

ALPHA used a s  t h e  name of an alphanumeric  f i e l d  lor 
a s  an alphanumer i c  1 i t e r  a 1  . 

DECMAL used a s  t h e  name of a numeric f i e l d  o r  a s  a 
numeric l i t e r a l .  

RECORD used as a r e c o r d  name o r  as  r eco rd  l i t e r a l .  

LABEL used as a program l a b e l .  

REDEF i s  m u l t i p l y  d e f i n e d  ( r e d e f i n e d ) .  A l l  a t -  
tempts  a t  d e f i n i t i o n  a f t e r  t h e  f i r s t  are  
f l a g g e d  a s  e r r o r s  i n  t h e  compi le r  l i s t i n g .  

UNDEF*** i s  an undef ined  l a b e l  r e f e r e n c e d  by t h e  pro-  
gram. For example: GO TO T A G l  i n  a program 
where T A G l  does  n o t  appear  a s  a l a b e l .  

T h i s  e r r o r  i s  o u t p u t  t o  t h e  p r i n t e r  even i f  
t h e  /N o p t i o n  i s  i n  e f f ec t .  The l i n e  number 
where t h e  l a b e l  is used is  d i s p l a y e d .  

D I M  c o n t a i n s  t h e  a r r a y  dimension (number o f  f i e l d s )  of t h e  
a lphanumer ic  o r  numeric l a b e l s .  The  column is meaning- 
l e s s  f o r  o t h e r  t y p e s  of l a b e l s .  

S I Z E  l i s t s  t h e  s i z e  of t h e  name. The  s i z e  of  a RECORD i s  
t h e  number of c h a r a c t e r s  i n  a l l  i t s  l a b e l s  p l u s  2 .  

O R I G I N  g i v e s  t h e  o c t a l  b y t e  memory a d d r e s s  of t h e  name. 

The number of l a b e l s  used ,  number of e r r o r s  de tec ted ,  memory r e q u i r e d ,  
and f r e e  l o c a t i o n s  a r e  l i s t e d  a t  t h e  bottom of t h e  s t o r a g e  map. You 
cannot  g e t  t h i s  i n f o r m a t i o n  i f  you s u p p r e s s  l i s t i n g  of s t o r a g e  map. 

Maximum number of l a b e l s  a l lowed i n  a 16K-byte system is 3 6 5 ;  i n  
24K-byte o r  l a r g e r  sys t ems ,  511. 

Use t h e  SAVE command t o  s t o r e  t h e  b i n a r y  program. 
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5.2 CONDITIONAL COMPILATION PROCEDURE (CCP) 

The C o n d i t i o n a l  Compi la t ion  Procedure  (CCP) is a f e a t u r e  which p e r m i t s  
you t o  i n c l u d e  s t a t e m e n t s  i n  a s o u r c e  program which w i l l  be compiled 
o n l y  i f  you e l e c t  t o  have t h o s e  s t a t e m e n t s  compiled.  

S t a t e m e n t s  i n c l u d e d  i n  a program fo r  c o n d i t i o n a l  compilation a re  en- 
c l o s e d  w i t h i n  a n g l e  b r a c k e t s  as  i n  t h e  fo l lowing  example,  

RECORD A 
B 1  , D 5  

PROMPT, D 1  

NAME, A6 

<PROMPT 

> 

c1 , A 4  

RECORD N 

PROC 

XMIT (8 ,  "ENTER NAME: ' ) 
XMIT ( 7  , N )  
STOP 
END 

The l e f t  a n g l e  b r a c k e t  ( < )  is fo l lowed by a c o n t r o l  v a r i a b l e  ( i n  t h i s  
c a s e  PROMPT). Unless  t h e  c o n t r o l  v a r i a b l e  is t u r n e d  on b e f o r e  t h e  
l e f t  angle  b r a c k e t  i s  encoun te red ,  s t a t e m e n t s  between t h e  a n g l e  brack-  
e t s  w i l l  be ignored .  A r i g h t  a n g l e  b r a c k e t  m a r k s  t h e  end of a condi-  
t i o n a l  a r e a  and is on a l i n e  by i t s e l f .  The  command t o  t u r n  on a con- 
t r o l  v a r i a b l e  is a s  follows: 

= c o n t r o l  v a r i a b l e  

The above program r e q u i r e s  t h e  o p e r a t o r  t o  t y p e  i n  a name on t h e  key- 
board.  I f  t h i s  same program is recompiled w i t h  t h e  c o n t r o l  v a r i a b l e  
PROMPT on ,  it produces  a DIBOL program which  f i r s t  d i s p l a y s  a message 
t o  t h e  o p e r a t o r .  

RECORD A 
B1 , D 5  
c1 , A 4  
PROMPT, D 1  

NAME, A6 

=PROMPT :Turn on prompt. 
<PROMPT 

> 

RECORD N 

PROC 

X M I T  ( 8 ,  "ENTER NAME: ' ) 
X M I T ( 7 , N )  
STOP 
END 

C o n d i t i o n a l  c o m p i l a t i o n  can  a l s o  be used t o  debug s t a t e m e n t s  i n  a 
s o u r c e  program. Once t h e  program h a s  been tested,  t h e  c o n t r o l  v a r i -  
a b l e  can  be removed by d e l e t i n g  t h e  command t o  t u r n  it on. 
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CCP also allows several  s i m i l a r  ( b u t  n o t  i d e n t i c a l )  programs t o  be 
combined i n t o  one s o u r c e  program. 

I f  t h e  c o n t r o l  v a r i a b l e  used i n  a CCP s t a t e m e n t  is unde f ined ,  t h e  coni- 
p i l e r  w i l l  a u t o m a t i c a l l y  s e t  a s i d e  space  f o r  it; t h i s  is w a s t e f u l  o f  
space. For CCP, u s e  v a r i a b l e s  t h a t  a r e  a l r e a d y  be ing  used f o r  some 
o t h e r  purpose .  

The CCP va lue  of a v a r i a b l e  (on o r  o f f )  is independent  of t h e  
v a r i a b l e '  s o r d i n a r y  DIBOL v a l u e .  

I f  a CCP v a r i a b l e  is used i n  t h e  midd le  of  a r e c o r d  d e f i n i t i o n  ( i n  the 
Data D i v i s i o n  o f  a D I B O L  program) t h e  v a r i a b l e  m u s t  have been previ.- 
o u s l y  d e f i n e d ,  o t h e r w i s e  t h e  Compiler w i l l  a l l o c a t e  a d d i t i o n a l  space  
f o r  it i n  t h e  middle  of a r e c o r d .  

CCP s e c t i o n s  can be n e s t e d  t o  any d e p t h .  Any CCP s e c t i o n  t h a t  is 
t u rned  o f f  w i l l  be ignored  by t h e  Compiler.  To i n d i c a t e  t h a t  c e r t a i n  
s t a t e m e n t s  a r e  n o t  be ing  u s e d ,  t h e  Compiler l i s t i n g  w i l l  n o t  p r i n t  t h e  
l i n e  number f o r  t h a t  s t a t e m e n t .  There  m u s t  be a matching > for  each  < 
used .  I f  t h i s  c o n d i t i o n  is  n o t  m e t ,  t h e  Compiler g e n e r a t e s  a CCP 
ERROR message. T h i s  e r r o r  is f a t a l  i f  a n g l e  brackets  do  n o t  match  by 
t h e  end of t h e  program. 

5 . 3  S I Z E  OF THE BINARY PROGRAM 

Each v a r i a b l e  uses as  many b y t e s  of memory as s p e c i f i e d  i n  i t s  d a t a  
d e f i n i t i o n  s t a t e m e n t .  For example: a v a r i a b l e  d e f i n e d  a s  6D3 re- 
q u i r e s  18  b y t e s  of  s t o r a g e .  T h i s  is 9 words s i n c e  a computer word 
c o n s i s t s  of 2 b y t e s .  

V a r i a b l e s  d e f i n e d  i n  an o v e r l a y  r eco rd  s h a r e  memory w i t h  t h e  v a r i a b l e s  
i n  t h e  r eco rd  be ing  o v e r l a i d .  

Each RECORD s t a t e m e n t  r e q u i r e s  one a d d i t i o n a l  word of memory. T h i s  
word is  r e se rved  f o r  s t o r i n g  t h e  COS-310 word coun t  d u r i n g  I / O  opera-.  
t i o n s .  

Each r eco rd  b e g i n s  on a word boundary ( a n  even-numbered b y t e  a d d r e s s ) .  
I f  t h e  r eco rd  l e n g t h  i s  odd ( i n  b y t e s ) ,  one b y t e  o f  memory is wasted.  

Each l i t e r a l  used i n  t h e  Procedure  D i v i s i o n  of a DIBOL program re- 
q u i r e s  s t o r a g e  ( i n  b y t e s )  e q u a l  t o  t h e  l e n g t h  of  t h e  l i t e r a l .  The 
l e n g t h  of  a numeric l i t e r a l  is e q u a l  t o  t h e  number o f  d i g i t s  i n  t h e  
number, i n c l u d i n g  l e a d i n g  z e r o s .  

Each d i s t i n c t  l i t e r a l  w i t h  a l e n g t h  of  f o u r  or  fewer c h a r a c t e r s  ap- 
p e a r s  o n l y  once i n  t h e  space  r e s e r v e d  f o r  l i t e r a l s .  T h u s ,  i f  t h e  lit- 
e r a l  32 a p p e a r s  t h r e e  times i n  t h e  program, it w i l l  appear  o n l y  once  
i n  t h e  r e s e r v e d  d a t a  a r e a .  However, l i t e r a l s  l a r g e r  t h a n  f o u r  char- 
acters  r e q u i r e  space  each  time t h e y  appear  i n  t h e  program. 
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Each statement requires an overhead of one word. Each statement label 
requires one word. Unlabeled statements with line numbers 1000 more 
than the previous line number require one additional word each. 

The number of words of memory generated by an expression can be deter- 
mined by the following formula: 

Add together the number of variables and literals used. 

Add in the number of binary operators which appear. The binary 
operators include +, -, /, *, # .  

Add one for each subscript reference. 

The following table shows how many words of code are required by vari- 
ous DIBOL statements. 

Table 5-1 
DIBOL Statement Words of Code Requirements 

Statement 

ACCEPT (y,x) 
CALL label 
CHAIN chnum 
DISPLAY (line,column,expr) 
END [/list control] 
FIN1 (channel) 
FORMS (channel ,skipcode) 
GOTO label 
GOTO (labell,. . . , labeln) ,key 
IF (exprl.rel.expr2)stmnt 
INCR var 
INIT (channel, dev) 
INIT (channel, dev,filnam[ ,unit]) 
ON ERROR label 
PROC [n] [/list control] 
READ (channel,record,number) 
RETURN 
START [/list control] 
STOP 
[NO] TRACE 
TRAP 
var= 
var=expr 
var=exprl,expr2 
WRITE (channel ,record ,number) 
XMIT (channel, record [ ,label] ) 

No. of Words of 
Code Generated 

y+x+l 
1 
c hn um+ 1 
line+column+expr+l 
1 
channel+l 
channel+skipcode+l 
1 
key+n+2 
exprl+expr2+3 
var+l 
channel+2 
channel+3+filnam+unit 
1 
0 
channel+number+record+l 
1 
0 
1 
1 

var+l 
var+expr+l* 
var+exprl+expr2+1 
channel+number+record+l 
channel+record+2 

For the statement marked with an asterisk ( * )  in the previous table, 
subtract 1 if the principal operator of expr is binary f or -, and if 
both types are numeric. 
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Example : 

D = 3+5 t a k e s  4 words of s t o r a g e ,  w h i l e  
D = 3*5  takes  5 words. S i m i l a r l y ,  
D = 3+4+5 t a k e s  6 words w h i l e  
D = 3 * ( 4 + 5 )  t a k e s  7 words. 

A d d i t i o n a l  space  is a l s o  r e q u i r e d  by t h e  i n t e r n a l  symbol t a b l e .  Th.is 
t a b l e  c o n s i s t s  of  two words f o r  each  d i s t i n c t  v a r i a b l e ,  s t a t e m e n t  
l a b e l ,  o r  l i t e r a l  used.  

5.4 COMPILER ERROR MESSAGES 

Most Compiler e r r o r  messages a r e  p r i n t e d  on t h e  s o u r c e  l i s t i n g  d i r e c t -  
l y  a f t e r  t h e  l i n e  on which t h e  e r r o r  o c c u r s .  A c a r e t  ( - )  i n  t h e  e r r o r  
message p o i n t s  t o  t h e  approximate  l o c a t i o n  of t h e  e r r o r .  Other  e r r o r s  
are l i s t e d  i n  t h e  s t o r a g e  map l i s t i n g .  

Weeeage 

BAD ALPHA VALUE 

BAD NUMERIC VALUE 

BAD PROC # 

BAD RELATIONAL 

CCP ERROR 

COMMA M I S S I N G  

DATA I N I T I A L I Z A T I O N  M I S S I N G  

Explanation 

I n i t i a l  v a l u e  i n  an a lphanumer ic  dat .a  
d e f i n i t i o n  s t a t e m e n t  d i d  n o t  beg in  o r  
end wi th  a s i n g l e  q u o t a t i o n  mark. 
I n s e r t  s i n g l e  q u o t e s .  

T h e  i n i t i a l  v a l u e  f o r  a numeric f i e l d  
was i n c o r r e c t l y  formed. C h e c k  and form 
c o r r e c t l y .  

The number i n  a PROC s t a t e m e n t  was n o t  a 
d i g i t  from 0 t o  7 .  Enter  0 t h rough  7 .  

An i l l e g a l  r e l a t i o n a l  o c c u r s  i n  a n  I F  
s t a t e m e n t .  For example,  a .GX. i n s t e a d  
of a .GT. Retype c o r r e c t l y .  

Matching ang le  b r a c k e t  ( <  or > )  miss ing .  
I n s e r t  b r a c k e t s .  

No comma appeared where one was e x p e c t -  
ed .  I n s e r t  comma. 

No d a t a  i n i t i a l i z a t i o n  fo l lowed a comma 
i n  a d a t a  d e f i n i t i o n  s t a t e m e n t .  Remove 
comma o r  i n p u t  i n i t i a l  v a l u e .  
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Me s sage Explanation 

EXPECTED LABEL I S  MISSING A r e q u i r e d  l a b e l  is m i s s i n g .  Enter  
l a b e l .  

EXPRESSION NOT ALLOWED A complex e x p r e s s i o n  or  bad c h a r a c t e r  
occur s  t o  t h e  l e f t  of an = or  where o n l y  
a v a r i a b l e  i s  al lowed.  F i n d  and cor -  
r e c t .  

EXTRA CHARS AT STMNT END 

FIELD TOO LARGE OR 0 

ILLEGAL OPERATOR 

ILLEGAL STMNT 

E x t r a  c h a r a c t e r s  occur a t  t h e  end of a 
l e g a l  s t a t e m e n t .  E l imina te  e x t r a  char -  
a c t e r s .  

I n  a d a t a  d e s c r i p t i o n  s t a t e m e n t ,  t h e  d i -  
mension was 0 or  more than 3 d i g i t s  
l o n g ,  o r  t h e  f i e l d  s i z e  was 0 o r  l a r g e r  
than  511. Bring s i z e  dimensions w i t h i n  
1 i m i  ts . 
A bad c h a r a c t e r  was encountered  i n  an 
e x p r e s s i o n  where an o p e r a t o r  would be 
expec ted .  Check and r e p l a c e  w i t h  co r -  
r e c t  c h a r a c t e r .  

The s t a t emen t  was n o t  a d a t a  manipu1.a- 
t i o n  s t a t e m e n t  ( i t  had no =) nor d i d  it 
s t a r t  w i t h  a r e c o g n i z a b l e  keyword. Use 
a p p r o p r i a t e  keyword and u s e  = s i g n .  

I N I T I A L  VALUE WRONG S I Z E  The  i n i t i a l  va lue  i n  a d a t a  specifics- 
t i o n  s t a t e m e n t  had a l e n g t h  d i f f e r e n t  
from t h e  f i e l d  s i z e  s p e c i f i e d .  Make in -  
i t i a l  va lue  ag ree  w i t h  d e f i n e d  s i z e .  

LABEL NOT ALLOWED 

M I S S I N G  CLOSE PAREN 

M I S S I N G  OPEN PAREN 

M I S S I N G  OPERAND 

A l a b e l  i n  an e x p r e s s i o n  was t h e  wrong 
type  o r  a r eco rd  or  a l a b e l  which had 
been r ede f ined  was used. Use unique 
l a b e l  of t h e  c o r r e c t  type .  

No c l o s e  p a r e n t h e s i s  occur red  where one 
was expec ted .  Add p a r e n t h e s i s .  

No open p a r e n t h e s i s  occur red  where one 
was expec ted .  Add p a r e n t h e s i s .  

A b i n a r y  o p e r a t o r  occur s  i n  an expres-  
s i o n  w i t h  no operand fo l lowing  it;  for 
no e x p r e s s i o n  a t  a l l  occu r s  where one i s  
expec ted .  I n s e r t  operand and/or appro- 
p r i a t e  e x p r e s s i o n .  
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Message 

M I S S I N G  OR BAD MODE 

MISSING QUOTE 

M I S S I N G  RELATIONAL 

NAME PREVIOUSLY D E F I N E D  

NOT A OR D 

NOT LABEL 

PROGRAM TOO B I G  

RECORD TOO B I G  

STMNT TOO COMPLEX 

SUBSCRIPT ERROR 

SUBSCRIPT NOT NUMERIC 

TOO MANY ITEMS 

Explanation 

The mode d e s i g n a t i o n  i n  an I N I T  s t a t e -  
ment was miss ing  or began with an i l l e -  
g a l  c h a r a c t e r .  I n s e r t  correct mode de- 
s i g n a t i o n .  

The statement c o n t a i n e d  an odd number of 
q u o t e s  ( ' )  . Dele te  or  add quo te  when 
a p p r o p r i a t e .  

No r e l a t i o n a l  appeared i n  an I F  s t a t e -  
ment. Enter  l e g a l  r e l a t i o n a l .  

An a t t e m p t  was made t o  r e d e f i n e  a p r e v i -  
o u s l y  d e f i n e d  name. Use unique name. 

A c h a r a c t e r  o t h e r  than  A o r  D occu r red  
i n  a d a t a  s p e c i f i c a t i o n  s t a t e m e n t  where 
A o r  D was expec ted .  Replace Charac t e r  
w i t h  A o r  D.  

A symbol which was not  a ' l a b e l '  oc- 
c u r r e d  where a l a b e l  was r e q u i r e d .  
Enter  proper  l a b e l .  

Binary  o u t p u t  t o o  b ig  f o r  t he  b i n a r y  
s c r a t c h  a r e a .  Enlarge  s c r a t c h  a r e a  w i t h  
P I P  OPT- E .  

A named reco rd  exceeded 510 c h a r a c t e r s  
i n  s i z e .  E i t h e r  use unnamed r e c o r d  or 
reduce  t h e  s i z e  of r eco rd .  

The s t a t e m e n t  is t o o  complex o r  is n e s t -  
ed t o o  deep. S i m p l i f y  t h e  s t a t e m e n t .  

No comma o r  c l o s e  p a r e n t h e s i s  occur red  
a f t e r  a s u b s c r i p t .  Enter  a p p r o p r i a t e  
p u n c t u a t i o n .  

The type of a s u b s c r i p t  was n o t  numeric .  
Use numeric s u b s c r i p t .  

More e lements  were i n i t i a l i z e d  i n  an 
a r r a y  than  a r e  s p e c i f i e d  i n  t h e  f ie l ld  
dimension.  E l i m i n a t e  e x c e s s  e l emen t s .  
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Me a sag e 

TOO MANY SYMBOLS! 

TOO MUCH DATA 

UNDEFINED NAME 

WRONG DATA TYPE 

Explanation 

A f a t a l  e r r o r  message .  Only  365 symbol s  
a l l o w e d  i n  symbol t a b l e  i n  16K-byte  sys- 
tem, and o n l y  511 symbol s  a l l o w e d  i n  
l a r g e r  s y s t e m s .  The c o m p i l e r  s t o p s  com- 
p i l i n g ;  no s t o r a g e  map can b e  p r o d u c e d .  
Rewrite and s h o r t e n  program. 

Data D i v i s i o n  e x c e e d s  24K b y t e s .  
Rewrite program.  

A name is used  which  was n o t  d e f i n e d  i n  
t h e  Da ta  D i v i s i o n .  D e f i n e  t h i s  name or  
use a name a l r e a d y  d e f i n e d .  

Mixed d a t a  t y p e s  o c c u r r e d  i n  a n  expres- 
s i o n ,  a n  a rgumen t  which  was supposed  t o  
be  numer i c  w a s  n o t ,  o r  one  of  t h e  a rgu -  
m e n t s  i n  a d a t a  m a n i p u l a t i o n  s t a t e m e n t  
was of t h e  wrong t y p e .  R e p l a c e  t h e  
d a t a .  
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CHAPTER 6 

DIBOL DEBUGGING TECHNIQUE (DDT) 

The DIBOL Debugging Technique (DDT)  is used t o  debug b i n a r y  programs.  
I f  a program is compiled w i t h  t h e  DDT o p t i o n  ( / D ) ,  t h e  compiled b ina . ry  
program a u t o m a t i c a l l y  b ranches  t o  DDT upon e x e c u t i o n .  The f e a t u r e s  of 
DDT i n c l u d e  b r e a k p o i n t ,  v a r i a b l e  examina t ion ,  s u b r o u t i n e  c a l l  tracle- 
back,  and i t e r a t i o n .  

6.1 DDT OPERATING PROCEDURES 

To execute a b i n a r y  program w i t h  DDT,  type :  

] [ , f i l n a m l  ..., f i lnam7]/D I pr  onam 

chainO+chain l  ...+ cha in7  
RUN [ I 

where: 

p r  onam is t h e  name o f  t h e  b i n a r y  program t o  be debugged. 

I f  t h e  program name is omi t ted ,  t h e  Monitor l o a d s  and 
executes t h e  D I B O L  program i n  t h e  b i n a r y  s c r a t c h  area., 

a r e  b i n a r y  programs which c o n s t i t u t e  one l a r g e  program 
broken up i n t o  s e v e r a l  cha ined  programs. T h e s e  are t h e  
programs t o  be  debugged. 

cha inO+chain l . . .  

f i l n a m l  ..., f i lnam7 
are  names of s o u r c e  f i l e s  on t h e  system d e v i c e .  

/D i s  t h e  o p t i o n  s w i t c h  t h a t  r e q u e s t s  DDT. 

An a d d i t i o n a l  768 words of memory p l u s  3 words f o r  each  
l a b e l  i n  t h e  Data D i v i s i o n  a r e  r e q u i r e d  because o f  t h l e  
/D o p t i o n .  
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During e x e c u t i o n  of t h e  program, c o n t r o l  is passed  t o  DDT, The DI)T 
program d i s p l a y s  an a p p r o p r i a t e  DDT v e r s i o n  number fo l lowed by a hy- 
phen ( - )  t o  i n d i c a t e  t h a t  i t  i s  ready  t o  a c c e p t  commands. 

6 . 2  DDT COMMANDS 

Command Explanation 

v a r i a b l e =  D i s p l a y  t h e  c o n t e n t s  of v a r i a b l e  ( a  l a b e l  from t h e  Data 
D i v i s i o n ) .  V a r i a b l e  can have s i n g l e  o r  doub le  su13- 
s c r i p t s  . 

v a r i a b l e = v  S e t  v a r i a b l e  e q u a l  t o  v ( v  i s  any l e g a l  alphanumer i c  
s t r i n g ) .  

If v h a s  more c h a r a c t e r s  t han  d e f i n e d  f o r  v a r i a b l e ,  ERR 
IN CMD is d i s p l a y e d .  

- - 

=V 

Snnnn 

>n 

CTRL/Z 

D i sp lay  t h e  c o n t e n t s  of t h e  l a s t  v a r i a b l e  examined. 

Se t  t h e  l a s t  v a r i a b l e  examined e q u a l  t o  v.  

Se t  a b r e a k p o i n t  a t  l i n e  nnnn. One b r e a k p o i n t  i s  ac- 
t i v e  a t  a g i v e n  time. A b r e a k p o i n t  set  a t  l i n e  0 is 
mean ing le s s  because  t h e  program never  executes l i n e  O,, 

E x e c u t e  t h e  b r e a k p o i n t  a t  t h e  n t h  o c c u r r e n c e  of l i n e  
nnnn. 

For example: 

-$300 - > 4  

When t h e  program s t a r t s  t o  execute l i n e  300 f o r  t h e  
f o u r t h  time, t h e  b r e a k p o i n t  is execu ted  and c o n t r o l  is 
t r a n s f e r r e d  t o  DDT. 

S t a r t  e x e c u t i o n  of DIBOL program. If a b r e a k p o i n t ,  $, 
is s e t  a t  l i n e  number nnnn, c o n t r o l  r e v e r t s  t o  DDT when 
nnnn is reached  and t h e  f o l l o w i n g  message is p r i n t e d :  

BREAK ! 

Type a d d i t i o n a l  commands i n  r e sponse  t o  t h e  hyphen ( - ) .  
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f Disp lay  t h e  l i n e s  from which c a l l s  (CALL o r  TRAP corn- 
mands) were made (pushdown s t a c k )  du r ing  e x e c u t i o n  of 
t h e  DIBOL program. T h i s  command is g e n e r a l l y  used t o  
t r a c e  t h e  e x e c u t i o n  of t h e  program a f t e r  a b r e a k p o i n t  
o r  system e r r o r  has  o c c u r r e d .  The is u s u a l l y  t h e  
s h i f t / s i x  key. 

While a DDT b r e a k p o i n t  i s  pending ,  i f  a DIBOL program e r r o r  c a u s e s  a 
message such a s  ILLEGAL SUBSCRIPT o r  NUMBER TOO LONG t o  a p p e a r ,  con- 
t r o l  is t r a n s f e r r e d  t o  DDT; DDT commands can be used f o r  program em- 
aminat ion .  I f  an e r r o r  is f a t a l ,  t h e  DIBOL program cannot  be r e s t a r t -  
ed by t h e  CTRL/Z command. 

Once a DIBOL program is running  under DDT, DDT cannot  be r e s t a r t e d  un- 
less a b r e a k p o i n t  o c c u r s  o r  an e r r o r  occur s  w i t h  a b r e a k p o i n t  pending.  
T h e r e f o r e ,  i f  you do no t  r e q u i r e  a b r e a k p o i n t  b u t  want t o  r e t u r n  ,to 
DDT f o r  program examinat ion  i f  an e r r o r  o c c u r s ,  s e t  a b r e a k p o i n t  a t  a 
l i n e  number which w i l l  n o t  be execu ted .  

6 . 3  DDT ERROR MESSAGES 

Mea sage E x p l a n a t i o n  

ERR I N  CMD Entered  an i n v a l i d  DDT command. C o r r e c t  t h e  corn- 
mand and r e t r y .  
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CHAPTER 7 

CROSS REFERENCE PROGRAM (CREF) 

The Cross Reference  Program ( C R E F )  is p r i m a r i l y  an a i d  t o  program de- 
velopment.  I t  p r o v i d e s  a t a b l e  showing an a l p h a b e t i c a l  l i s t i n g  of a l l  
l a b e l s  used i n  a DIBOL s o u r c e  program, t h e  l i n e  number where each  
l a b e l  i s  d e f i n e d ,  and t h e  l i n e  numbers where each l a b e l  is used.  

7 . 1  CREE' OPERATING PROCEDURES 

To execute CREF,  t ype :  

RUN CREF[,f i lnaml ..., f i lnam71 

where: 

f i l n a m l  ..., f i lnam7 
a r e  t h e  p a r t s  of a DIBOL s o u r c e  program (maximum 7 ) .  
I f  no f i l e s  a r e  s p e c i f i e d ,  t h e  program i n  t h e  e d . i t  
b u f f e r  i s  u s e d .  

The  CREF program r e a d s  t h e  D I B O L  program, l i s t s  t h e  c r o s s - r e f e r e n c e  
t a b l e  on t h e  l i n e  p r i n t e r ,  and r e t u r n s  c o n t r o l  t o  t h e  Monitor .  

CREF r e q u i r e s  1 6 K  b y t e s  of memory and can hand le  any 16K-byte program 
t h a t  does  n o t  have an e x c e s s i v e  number o f  symbols and l a b e l s .  I f  2 4 K  
b y t e s  or more i s  a v a i l a b l e ,  CREF expands i t s  c r o s s - r e f e r e n c e  t a b l e  t o  
make u s e  of t h e  a v a i l a b l e  space .  

A minimal amount of  e r r o r  checking  is performed by CREF: no a t t e m p t  
should  be made t o  c r o s s  r e f e r e n c e  programs having c o m p i l a t i o n  error : ; .  
I f  CREF f i n d s  a l i n e  i t  canno t  work w i t h ,  i t  p r i n t s :  

nnnn I S  BEING IGNORED 

where : 

nnnn i s  t h e  number of  t h e  l i n e  CREF canno t  work w i t h .  
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Following i s  t h e  c r o s s - r e f e r e n c e  t a b l e  f o r  t h e  DIBOL program i n  F i g u r e  
1-1 of Chapter  1. 

C O S - 3 1 0  CREF v 8.00 2 4 - ~ ~ ~ - i a  WED PAGE 1 

LABEL DEF REFERENCES 

DESC 
ECOST 
EOF 
I N B U F  
LOOP 
OUTBUF 
QORDER 
STOCKN 
T I T L E  
UCOST 

130  
220 
390 
1 1 0  
310 
110 
1 so 
120 
260 
140 

340 
31 0 
310 3 2 0  
330 380 
320 360 
340 
330 
2 8 0  
3 4 0  

LABELS D E F I N E D  BUT NEVER REFERENCED: 0 1  

w h e r e  : 

LABEL i s  t h e  name of t h e  l a b e l  used i n  t h e  program. 

DEF i s  t h e  l i n e  number i n  t h e  program where t h e  l a b e l  is 
d e f i n e d .  

REFERENCES 
a re  t h e  l i n e  numbers where each  l a b e l  is r e f e r e n c e d .  

7.2 CREF ERROR MESSAGES 

Message 

nnnn IS  B E I N G  IGNORED 

Explanation 

CREF d e t e c t e d  a l i n e  it c a n n o t  work 
w i t h .  Usua l ly  means an i n v a l i d  D I B O L  
s t a t e m e n t .  Check l i n e  number for v a l i d  
s t a t e m e n t  and r e t r y .  
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CHAPTER 8 

PERIPHERAL INTERCHANGE PROGRAM ( P I P )  

The P e r i p h e r a l  I n t e r c h a n g e  Program ( P I P )  moves f i l e s  between two l o g i -  
c a l  u n i t s ,  c o p i e s  t h e  c o n t e n t s  of  one d e v i c e  o n t o  a n o t h e r ,  and conso l -  
i d a t e s  f i l e s  t o  remove f r e e  b locks .  PIP is a l s o  used t o  a l l o c a t e  more 
s p a c e  t o  t h e  b i n a r y  s c r a t c h  a r e a .  

8 . 1  P I P  OPERATING PROCEDURES 

To e x e c u t e  P I P ,  t ype :  

RUN P I P  [ ,cmndfll  [ /nl  

where : 

,cmndfl is a p r e v i o u s l y  s t o r e d  f i l e  c o n t a i n i n g  PIP commands. 
Each command is  on a s e p a r a t e  l i n e ;  no b lank  l i n e s  o r  
comments a r e  used.  When t h e  command f i l e  is s p e c i f i e d ,  
PIP r e a d s  a l i n e  from t h e  f i l e  each  time one of  t h e  
f o l l o w i n g  prompts  i s  d i s p l a y e d :  

OPT- 
I N  - 
OUT- 
MORE? 
TYPES OF F I L E S  TO BE SKIPPED ( S , B , V ) :  

An e n d - o f - f i l e  mark t e r m i n a t e s  t h e  command f i l e  and re- 
q u i r e s  a l l  r e s p o n s e s  t o  come from t h e  keyboard. 

The  command f i l e  is ignored  on machines w i t h  less  than  
24K b y t e s  of memory c a p a b i l i t i e s .  

8-1 



Example : 

I f  t h e  cmndfl EXAMP c o n t a i n s :  

/n 

0100 c 
0 1 1 0  RXO 
0120 R X 1  
0130 X 

Then : 

.RUN PIPIEXAMP ; w i l l  copy RXO t o  RX1.  

i n d i c a t e s  t h e  number (0-9) of segments  t o  a l l o c a t e  t o  
t h e  b i n a r y  s c r a t c h  a r e a .  The /n s w i t c h  i s  used i n  con- 
j u n c t i o n  w i t h  OPT- E ,  b u t  is e n t e r e d  a t  t h e  t i m e  t h , a t  
t h e  RUN PIP command is  typed .  

PIP r e sponds  t o  t h e  RUN PIP command wi th :  

PIP V 8.00 ( o r  c u r r e n t  v e r s i o n  number) 
OPT- 

Respond w i t h  one of  t h e  f o l l o w i n g  o p t i o n s :  

Option 

R 

V 
X 

Exp lana t ion  

t r a n s f e r  a b i n a r y  f i l e  
copy d e v i c e  
t r a n s f e r  a d a t a  f i l e  
c o n s o l i d a t e  d i r e c t o r y  space  
copy and v e r i f y  d a t a  
per form a read/check 
t r a n s f e r  sou rce  f i l e  
t r a n s f e r  system f i l e  
r e t u r n  t o  Monitor 

A f t e r  you respond I P I P  d i s p l a y s  I N  and OUT q u e s t i o n s  r e q u e s t i n g  
opt ion-dependent  i n f o r m a t i o n .  

Following is a summary of  t h e  P I P  o p t i o n s  and t h e  i n f o r m a t i o n  be ing  
r eques t ed  by t h e  I N  and OUT q u e s t i o n s .  
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OPT 

B 
C 

D 

E 
I 
R 
S 
v 

. IN 

f i lnam [ ,devl 
dev 
f i l n a m [ / l o g i c a l  u n i t  # I  
/K  

dev 
dev 
dev 
f i lnam [ ,dev] 
f i lnam[  ,dev] 

8 . 1 . 1  Transfer Binary F i l e  (OPT- B )  

Type B i n  response  t o  OPT- t o  move 
f i l e - o r i e n t e d  d e v i c e s .  

OUT 

f i lnam [ ,devl 1 dev ; i l nam[ / log ica l  u n i t  # I  

dev 
dev 

f i lnam [ ,devl 
f i lnam ,devl 1 

a b i n a r y  program between two 

Answer t h e  I N  q u e s t i o n  w i t h  t h e  name o f  t h e  b i n a r y  program t o  be moved 
and, o p t i o n a l l y ,  a comma and an i n p u t  d e v i c e  d e s i g n a t i o n .  I f  no de- 
v i c e  is d e s i g n a t e d ,  t h e  system d e v i c e  is assumed. 

Answer t h e  OUT q u e s t i o n  w i t h  t h e  name t o  be a s s i g n e d  t o  t h e  o u t p u t  
f i l e  and,  o p t i o n a l l y ,  a comma and an o u t p u t  d e v i c e  d e s i g n a t i o n .  I f  no 
d e v i c e  is d e s i g n a t e d ,  t h e  system d e v i c e  is assumed. 

I f  you a t t e m p t  t o  move d a t a  t o  o r  from a non- f i l e -o r i en ted  d e v i c e ,  t h e  
I N  o r  OUT message is r e p e a t e d .  

Example : 

. RUN PIP 

OPT- B ;Request  move o f  b i n a r y  f i l e .  
I N -  TEST,DKO ; F i l e  named T e s t  from DKO. 
OUT- T E S T , D K l  ; F i l e  named T e s t  t o  D K 1 .  
OPT- X 

PIP va.00 

8 . 1 . 2  Copy Device (OPT- C )  

Type C i n  response  t o  OPT- t o  copy t h e  c o n t e n t s  of one d e v i c e  o n t o  a 
s i m i l a r  d e v i c e .  

Answer t h e  I N  q u e s t i o n  w i t h  a d e v i c e  d e s i g n a t i o n .  

Answer t h e  OUT q u e s t i o n  w i t h  a d e v i c e  d e s i g n a t i o n .  
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Example : 

.RUN PIP 
PIP V8.00 
OPT- C 
I N -  DKO 
OUT- D K 3  
OPT- X 

;Request a copy between d e v i c e s .  
; I n p u t  d e v i c e  is D K O .  
;Output  d e v i c e  is D K 3 .  

8.1.3 Transfer Data F i l e s  (OPT- D) 

Type D i n  r e sponse  t o  OPT- t o  t r a n s f e r  d a t a  f i l e s  between d e v i c e s .  

Answer t h e  I N  q u e s t i o n  w i t h  a f i l e  name and o p t i o n a l l y ,  a l o g i c a l  u n i t  
number (1-15) preceded  by a s l a s h ,  o r  answer t h e  I N  q u e s t i o n  w i t h  / K .  

Answer t h e  OUT q u e s t i o n  w i t h  a f i l e  name and o p t i o n a l l y ,  a l o g i c a l  
u n i t  number preceded  by a s l a s h ,  or  answer t h e  OUT q u e s t i o n  w i t h  a 
d e v i c e  s w i t c h .  Output  d e v i c e  s w i t c h e s  are:  

/L p r i n t e r  
/T s c r e e n  

When t h e  end of  t h e  i n p u t  f i l e  is reached ,  P I P  asks: 

MORE? 

Type N and t h e  RETURN key if t h e r e  is no more i n p u t  or Y and t h e  RE- 
TURN key t o  s p e c i f y  more i n p u t .  

PIP t r a n s f e r s  a lphanumer ic  d a t a  on ly .  A n e g a t i v e  number is t r e a t e d  as 
t h e  l e t t e r  which h a s  t h e  e q u i v a l e n t  code. 

Examples : 

.RUN P I P  
PIP V8.00 
OPT- D 
I N -  EMPNAM/l 
OUT- /L 
MORE? N 
OPT- X 

-RUN PIP 
PIP V8.00 
OPT- D 
I N -  HRPAY, 2 
OUT- PAYFIL/l 
MORE? y 
I N -  SALPAY,3 
MORE? N 
OPT- x 

;Dump EMPNAM from l o g i c a l  u n i t  1 o n t o  t h e  p r i n t e r .  

;Combines two d a t a  f i l e s  i n t o  one o u t p u t  f i l e .  
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8 . 1 . 4  Consol idate  Space i n  Directory  (OPT- E )  

b e f o r e  

Type E i n  response  t o  OPT- t o  c o n s o l i d a t e  t h e  f r e e  b l o c k s  on t h e  i n p u t  
d e v i c e  and s t o r e  t h e  f i l e s  on t h e  o u t p u t  d e v i c e .  I t  i s  p o s s i b l e  t o  
erase one o r  t w o  of  t h e  k i n d s  of f i l e s  ( s o u r c e ,  b i n a r y ,  o r  system) 
d u r i n g  t h e  c o n s o l i d a t i o n .  Free b locks  a r e  shown i n  t h e  f i l e  d i r e c t o r y  
and a r e  c r e a t e d  when a f i l e  is d e l e t e d  from t h e  d i r e c t o r y .  The boot-  
s t r a p ,  Monitor ,  and l o g i c a l  u n i t s  a r e  n o t  copied  by OPT- E .  

f f l o g i c a l  l o g i c a l  l o g i c a l  

e e 8 9 1 0  
e e 

f i l e s  r f i l e s  r f i l e s  u n i t  u n i t  u n i t  

Answer t h e  I N  q u e s t i o n  w i t h  a d e v i c e  d e s i g n a t i o n .  

l o g i c a l  
u n i t  

8 

Answer t h e  OUT q u e s t i o n  w i t h  a d e v i c e  d e s i g n a t i o n .  

l o g i c a l  l o g i c a l  
u n i t  u n i t  

9 1 0  

When c o n s o l i d a t i n g  t h e  sys tem d e v i c e  o n t o  i t s e l f ,  P I P  OPT- E e l imi-  
n a t e s  t h e  f r e e  space  a s  shown below: 

f i l e s  

SYSTEM D E V I C E  (SYS) 

f f l o g i c a l  l o g i c a l  l o g i c a l  
r f i l e s  r f i l e s  u n i t  u n i t  u n i t  
e e 8 9 1 0  
e e 

a f t e r  

a f t e r  

f i l e s  f r e e  1 

f i l e s  f r e e  

When c o n s o l i d a t i n g  a d e v i c e  o t h e r  t han  t h e  system d e v i c e  o n t o  anoth 'er  
d e v i c e ,  PIP OPT- E c o n s o l i d a t e s  t h e  f r e e  space  b u t  does  n o t  copy l o g i -  
c a l  u n i t s .  

NONSYSTEM D E V I C E  

b e f o r e  

The  fo l lowing  message a s k s  w h i c h  f i l e s  you do n o t  want c o p i e d ,  consol -  
i d a t e d ,  and s t o r e d .  The f i l e s  you choose t o  s k i p  w i l l  be e r a s e d .  

TYPES OF FILES TO BE SKIPPED ( S , B , V ) :  
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If a l l  f i l e s  a r e  t o  be c o p i e d ,  c o n s o l i d a t e d ,  and s t o r e d ,  t y p e  t h e  
RETURN key. I f  one o r  two of  t h e  t y p e s  of  f i l e s  a r e  t o  be  sk ipped  
( e r a s e d ) ,  t y p e  one o r  a combina t ion  of two of t h e  c h a r a c t e r s  S ,  V ,  B 
s e p a r a t e d  by a comma and fo l lowed by t h e  RETURN key. 

The fo l lowing  example w i l l  c o n s o l i d a t e  f r e e  space  but w i l l  not copy 
s o u r c e  f i l e s  from DKO t o  D K 1 .  

Example : 

.RUN PIP  
P I P  V 8 .00  
OPT- E 
I N -  DKO 
OUT- D K 1  
TYPES OF FILES TO BE SKIPPED ( S , V , B )  : S 

A l l  CTRL keys a r e  ignored  u n t i l  t h e  P I P  OPT- E c o n s o l i d a t i o n  o p e r a t i o n  
r\ is completed.  

8.1.5 Allocate Space t o  B ina ry  S c r a t c h  Area (OPT- E )  

The P I P  OPT- E i s  used i n  c o n j u n c t i o n  w i t h  /n t o  change t h e  s i z e  of 
t h e  b i n a r y  s c r a t c h  a r e a .  The / n  i s  typed a long  wi th  t h e  RUN P I P  c0.m- 
mand . 
Extremely l a r g e  DIBOL programs may need more space  t h a n  a v a i l a b l e  i n  
t h e  two segments  (32 b l o c k s )  u s u a l l y  a l l o c a t e d  t o  t h e  b i n a r y  scra t lzh  
a r e a .  Up t o  n i n e  segments  can be a l l o c a t e d  w i t h  P I P  OPT- E .  

The fo l lowing  P I P  o p e r a t i o n  w i l l  a l l o c a t e  two a d d i t i o n a l  segments  ( 3 2  
b locks )  t o  t h e  b i n a r y  s c r a t c h  a r e a  on DKO. T h i s  p a r t i c u l a r  o p e r a t i o n  
uses / 2  a s  t h e  / n  o p t i o n  typed i n  t h e  RUN P I P  command. 

.RUN PIP/2 
P I P  V 8 . 0 0  
OPT- E 
I N -  D K 1  
OUT- DKO 
TYPES OF FILES TO BE SKIPPED ( S , V , B )  : 

The fo l lowing  i n f o r m a t i o n  is  h e l p f u l  when us ing  OPT- E t o  change t h e  
s i z e  o f  t h e  b i n a r y  s c r a t c h  a r e a .  

0 If t h e  o u t p u t  d e v i c e  is n o t  t h e  i n p u t  d e v i c e ,  t h e  s i z e  of t h e  
b i n a r y  s c r a t c h  a r e a  on t h e  o u t p u t  d e v i c e  e q u a l s  t h e  sum of  
t h e  two segments  normal ly  i n  t h e  b i n a r y  s c r a t c h  a r e a  p l u s  t h e  
number of segments  s t i p u l a t e d  by t h e  /n i n  t h e  RUN P I P  coni- 
mand. 
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0 I f  a d e v i c e  is  c o n s o l i d a t e d  o n t o  i t s e l f ,  t h e  b i n a r y  s c r a t c h  
a rea  is set  e i t h e r  t o  t h e  s i z e  o f  t h e  c u r r e n t  area o r  t o  2+1n, 
whichever i s  less. Compressing a d e v i c e  o n t o  i t s e l f  can  
s h r i n k  t h e  b i n a r y  s c r a t c h  a rea .  The b i n a r y  s c r a t c h  a rea  can- 
n o t  be expanded if a d e v i c e  is be ing  compressed o n t o  i t s e l f  
because  t h a t  would r e q u i r e  w r i t i n g  over  e x i s t i n g  f i l e s .  

0 I f  /n is n o t  s p e c i f i e d  i n  t h e  RUN PIP command, t h e  b i n a r y  
s c r a t c h  a rea  is assumed t o  be t h e  same s i z e  as  t h e  binairy 
s c r a t c h  a rea  of t h e  i n p u t  d e v i c e .  

8.1.6 Copy and V e r i f y  (OPT- I )  

Type I i n  r e sponse  t o  OPT- t o  copy an e n t i r e  d e v i c e  o n t o  a s i rn i l ta r  
d e v i c e  and v e r i f y  t h e  copy. 

Answer t h e  I N  q u e s t i o n  w i t h  a d e v i c e  d e s i g n a t i o n .  

Answer t h e  OUT q u e s t i o n  w i t h  a d e v i c e  d e s i g n a t i o n .  

Example : 

. RUN P I P  
PIP V 8 . 0 0  
OPT- I ;Reques t  copy and v e r i f y .  
I N -  D K 1  ; I n p u t  d e v i c e  is D K 1 .  
OUT- D K 2  ;Output  d e v i c e  is D K 2 .  
OPT- X 

I f  your machine c o n f i g u r a t i o n  i n c l u d e s  an LQP p r i n t e r ,  PIP OPT- I w i l l  
r e q u i r e  3 2 K  b y t e s  of memory. 

8.1.7 Perform a Read/Check (OPT- R) 

Type R i n  r e p l y  t o  OPT- t o  v e r i f y  t h e  r e a d a b i l i t y  of a d e v i c e .  

Answer t h e  I N  q u e s t i o n  w i t h  t h e  d e s i g n a t i o n  o f  t h e  d e v i c e  t o  be  r e a d .  

No OUT q u e s t i o n  is d i s p l a y e d .  

Example : 

. RUN PIP 
PIP V 8 . 0 0  
OPT- R 
I N -  D K 1  
OPT- X 

;Request  Read/Check. 
;Read c o n t e n t s  o f  D K 1 .  
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8 . 1 . 8  Transfer Source Files (OPT- S )  

Type S i n  r e sponse  t o  OPT- t o  t r a n s f e r  sou rce  f i l e s  between two 
f i l e - o r i e n t e d  d e v i c e s .  

Answer t h e  I N  q u e s t i o n  w i t h  t h e  name of  t h e  s o u r c e  f i l e  t o  be t r a n s -  
f e r r e d  and, o p t i o n a l l y ,  a comma and t h e  i n p u t  d e v i c e  d e s i g n a t i o n .  I f  
no d e v i c e  i s  s p e c i f i e d ,  t h e  sys tem d e v i c e  is assumed. 

Answer t h e  OUT q u e s t i o n  w i t h  t h e  name t o  be a s s i g n e d  t o  t h e  o u t p u t  
f i l e  and,  o p t i o n a l l y ,  a comma, and t h e  o u t p u t  d e v i c e  d e s i g n a t i o n .  I f  
no d e v i c e  is s p e c i f i e d ,  t h e  system d e v i c e  is  assumed. 

Example : 

. R U N  P I P  
P I P  V8.00 
OPT- S ;Reques t  t r a n s f e r  of  s o u r c e  f i l e .  
I N -  TEST,DKO ; T r a n s f e r  TEST from DKO.  
OUT- TEST,DKl ;Rece ive  TEST i n t o  D K 1 .  
OPT- X 

I f  you a t t e m p t  t o  t r a n s f e r  t o  o r  from a n o n - f i l e - o r i e n t e d  d e v i c e ,  t . h e  
I N  o r  OUT q u e s t i o n  is r e p e a t e d .  

8 . 1 . 9  Transfer System Program (OPT- V) 

Type V i n  r e sponse  t o  OPT- t o  move a system program between t,wo 
f i l e - o r i e n t e d  d e v i c e s .  

Answer t h e  I N  q u e s t i o n  w i t h  t h e  name of t h e  system program t o  Ibe 
t r a n s f e r r e d  and,  o p t i o n a l l y ,  a comma and t h e  d e s i g n a t i o n  f o r  t h e  i n p u t  
d e v i c e .  I f  no d e v i c e  is s p e c i f i e d ,  t h e  system d e v i c e  i s  assumed. 

Answer t h e  OUT q u e s t i o n  w i t h  t h e  name t o  be a s s igned  t o  t h e  o u t p u t  
f i l e ,  and,  o p t i o n a l l y ,  a comma and t h e  o u t p u t  d e v i c e  d e s i g n a t i o n .  :Cf 
no d e v i c e  is s p e c i f i e d ,  t h e  system d e v i c e  is assumed. 

Example : 

. RUN P I P  
P I P  V8.00 
OPT- V ;Request  t r a n s f e r  of  system program. 
IN- S O R T , D K l  ; T r a n s f e r  SORT from D K 1 .  
OUT- SORTrDK3 ; T r a n s f e r  SORT t o  DK3. 
OPT- X 

If you a t t e m p t  t o  t r a n s f e r  t o  o r  from a n o n - f i l e - o r i e n t e d  d e v i c e ,  t h e  
I N  o r  OUT q u e s t i o n  i s  r e p e a t e d .  
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8.1.10 Return t o  Monitor (OPT- X )  

Type X i n  r e sponse  t o  OPT- t o  terminate  PIP and r e t u r n  t o  t h e  Monitor. 

T h i s  OPT- X f e a t u r e  is u s e f u l  when PIP i s  inc luded  i n  a s t r i n g  of  Mon- 
itor commands i n  a BATCH program. The OPT- X s i g n a l s  t h e  end of  t h e  
PIP program and t h e  n e x t  Monitor command i n  t h e  BATCH program is exe- 
cu ted .  

8.2 PIP ERROR MESSAGES 

Message 

BAD DIRECTORY 

COMPARISON ERROR 

Explanation 

Attempted t o  r e f e r e n c e  o r  s t o r e  a f i l e  on a 
d e v i c e  wi th  a damaged o r  n o n e x i s t e n t  d i r e c t o -  
ry .  Only f i l e s  w i t h  d i r e c t o r i e s  can be used .  
I f  t h e  d i r e c t o r y  is damaged, c a l l  your 
Sof tware  S p e c i a l i s t .  

The v e r i f i c a t i o n  p a r t  o f  OPT- I found a d i s -  
c r epancy  o f  i n f o r m a t i o n  between t h e  o r i g i n a l  
t e x t  and i t s  copy. R e t r y  t h e  o p e r a t i o n .  1:f 
d i s c r e p a n c i e s  c o n t i n u e ,  you have a media 
problem o r  a hardware problem. 

ILLEGAL DEVICE SWITCH A s w i t c h  was s p e c i f i e d  f o r  OPT- D t h a t  w a s  
n o t  /K f o r  i n p u t  O K  /L or  /T f o r  o u t p u t .  Use 
one o f  t h e  a l l o w a b l e  s w i t c h e s .  

NO ROOM Attempted t o  s t o r e  a f i l e  on a f u l l  d e v i c e .  
S t i p u l a t e  another  d e v i c e .  
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CHAPTER 9 

SORT PROGRAM (SORT) 

SORT i s  a u t i l i t y  program t h a t  a r r a n g e s  t h e  r e c o r d s  w i t h i n  COS-310 
d a t a  f i l e s  acco rd ing  t o  your needs .  The d a t a  f i l e s  m u s t  c o n t a i n  
f i x e d - l e n g t h  r e c o r d s .  

Before  you can execu te  SORT you m u s t  w r i t e  a SORT command f i l e  t h a t  
d e f i n e s  t h e  r e c o r d s  t o  be s o r t e d ,  s p e c i f i e s  l a b e l s  f o r  i n p u t  and ou t -  
pu t  f i l e s ,  and d e s i g n a t e s  t h e  arrangement  (key)  t o  be used i n  t h e  
s o r t .  

SORT u s e s  a command f i l e  t o  r e a r r a n g e  one d a t a  f i l e  a t  a t ime. There 
m u s t  be a s e p a r a t e  SORT command f i l e  f o r  each f i l e  s o r t e d .  

The SORT command f i l e  s o r t s  each volume of a mult ivolume f i l e  s epa r -  
a t e l y .  A merge p a s s  m u s t  then be done t o  combine the  volumes i n t o  one 
f i l e .  

9.1 SORT OPERATING PROCEDURES 

To execu te  SORT,  type :  

RUN SORT,cmndfll . . . ,cmndfl7 [ / L ]  

where : 

cmndfll . . . ,cmndfl7 
i s  t h e  SORT command f i l e  which can be s t o r e d  a s  more 
than  one f i l e .  T h i s  f i l e  d e f i n e s  t h e  r e c o r d s  t o  be 
s o r t e d ,  s p e c i f i e s  t h e  l a b e l s  f o r  i n p u t  and o u t p u t  
f i l e s ,  and d e s i g n a t e s  t h e  arrangement  (key)  t o  be used., 
I f  no f i l e s  a r e  s p e c i f i e d ,  t h e  command f i l e  i n  t h e  e d i t  
b u f f e r  i s  used. 

l i s t s  t h e  SORT command f i l e  on the  p r i n t e r .  
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9 . 2  SORT COMMAND FILE 

The SORT command f i l e  is c r e a t e d  w i t h  e d i t o r  commands and w r i t t e n  on a 
mass s t o r a g e  d e v i c e .  The command f i l e  c o n s i s t s  of  a Record D e s c r i p t o r  
D i v i s i o n  and an INPUT/OUTPUT D i v i s i o n .  

9 . 2 . 1  Record Descr iptor  D i v i s i o n  

The Record D e s c r i p t o r  D i v i s i o n  d e f i n e s  t h e  f i e l d s  w i t h i n  t h e  r e c o r d s  
t o  be s t o r e d .  

D E F I N E  
F s ,  xn 

where : 

D E F I N E  

F s  

xn 

T h i s  d i v i s i o n  has  t h e  form: 

i s  t h e  d i v i s i o n  heading  ( m u s t  be D E F I N E )  and is t h e  
f i r s t  s t a t e m e n t  i n  t h e  f i l e .  

a r e  t h e  f i e l d s  i n  t h e  r e c o r d  ( m u s t  be F )  . A l l  f i e l d s  
m u s t  be d e f i n e d  i n  t h e  Record D e s c r i p t o r  D i v i s i o n  and 
numbered i n  t h e  o r d e r  t h e y  appear i n  t h e  r e c o r d .  These 
numbers ( s )  begin  w i t h  1, a re  nonskipped s e q u e n t i a l ,  
and canno t  exceed 511. T o t a l  r eco rd  s i z e  c a n n o t  exceed  
510 c h a r a c t e r s .  

r e p r e s e n t s  t h e  f i e l d  t y p e  (a lphanumer ic  o r  n u m e r i c ) ,  
and t h e  number of  cha rac t e r s  (1-510) i n  t h e  f i e l d .  

Each f i e l d  d e s c r i p t o r  s t a t e m e n t  ( F s )  is e n t e r e d  on c o n s e c u t i v e  l i n e s  
and is  t e r m i n a t e d  w i t h  t h e  RETURN key. 

9 . 2 . 2  INPUT/OUTPUT D i v i s i o n  

The INPUT/OUTPUT D i v i s i o n  s p e c i f i e s  t h e  names of i n p u t  and o u t p u t  
f i l e s  and how many l o g i c a l  u n i t s  a r e  t o  be u s e d  f o r  work a reas  d u r i n g  
t h e  SORT o p e r a t i o n .  T h i s  d i v i s i o n  h a s  t h e  fo l lowing  format :  

INPUT [ f i l nam]  [ / l o g i c a l  u n i t  # I  [ , f i l nam]  [ / l o g i c a l  u n i t  # I  
[SORT n / l o g i c a l  u n i t  # , . . . l o g i c a l  u n i t  # ]  

K E Y  F s  [ (m,n) 1 [ - I  ,.. . 
OUTPUT [ f i l nam]  [ / l o g i c a l  u n i t  # I  
END 
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where: 

INPUT [ f i l nam]  [ / l o g i c a l  u n i t  # I  [ , f i l n a m l  [ / l o g i c a l  u n i t  # I  

i s  t h e  name of  t h e  f i l e  c o n t a i n i n g  t h e  r e c o r d s  t o  Ise 
s o r t e d .  I f  no name is s p e c i f i e d ,  SORTIN i s  assumed. 
I f  t h e  command f i l e  is used f o r  a s e p a r a t e  merge opera-  
t i o n ,  t h e  second f i l e  name is t h e  name of  a f i l e  t o  be  
merged w i t h  t h e  f i r s t .  The l o g i c a l  u n i t s  i d e n t i f y  t h e  
s t o r a g e  l o c a t i o n  of  t h e  f i l e .  

[SORT n / l o g i c a l  u n i t  # . . . , l o g i c a l  u n i t  # ]  

i s  t h e  number ( n )  of  l o g i c a l  u n i t s  ( 3  t o  7 )  t o  be  used 
as  work a r e a s  d u r i n g  t h e  s o r t .  These work a r e a s  a r e  
l a b e l e d  $WORKl, $WORK2. . . ,e tc .  I f  t h e  SORT s t a t e m e n t  
is n o t  p r e s e n t ,  4 u n i t s  a r e  assumed. The s i z e  of  t h e  
work u n i t s  should  be as l a r g e  a s  one volume o f  the 
i n p u t  f i l e .  The l o g i c a l  u n i t  numbers a r e  d e f a u l t  work 
u n i t s .  Using d e f a u l t  u n i t s  bypasses  t h e  MOUNT message. 

K E Y  F s  [ (m,n) ] 1-1 , . . . 
F s  i s  t h e  f i e l d  name (F) and number ( s )  of t h e  f i e l d  t o  
be used as  t h e  SORT key. The [ ( m , n ) ]  d e l i m i t  t h e  p a r t  
of  t h e  f i e l d  t o  be used as a SORT key. I f  no cha r -  
a c t e r s  a r e  s p e c i f i e d ,  t h e  e n t i r e  f i e l d  is used a s  a 
SORT key. The - r e q u e s t s  a SORT i n  descending  o r d e r .  
Up t o  e i g h t  f i e l d s  o r  p a r t s  of f i e l d s  can be s p e c i f i e d  
f o r  t h e  SORT key. The t o t a l  s i z e  of t h e  f i e l d s  which  
compr ise  t h e  key canno t  be l a r g e r  t h a n  510 c h a r a c t e r s .  
The SORT is done l e f t  t o  r i g h t .  The l e f t m o s t  key is 
most s i g n i f i c a n t ,  and t h e  l e f t m o s t  c h a r a c t e r  i n  each  
key f i e l d  is most s i g n i f i c a n t  f o r  s o r t i n g  pu rposes .  

OUTPUT [ f i l nam]  [ / l o g i c a l  u n i t  # I  

i s  t h e  f i l e  name t o  be g iven  t o  t h e  s o r t e d  r e c o r d s .  I f  
t h i s  s t a t e m e n t  is m i s s i n g ,  SORT a s s i g n s  t h e  name SRTOUT 
t o  t h e  o u t p u t .  For mult ivolume f i l e s ,  t h e  names $TMPnn 
(nn can  be  any two-charac te r  numeric from 00 t o  99 )  a r e  
used. The / l o g i c a l  u n i t  number is t h e  d e f a u l t  u n i t  f o r  
t h e  o u t p u t  f i l e .  

END t e r m i n a t e s  c o n t r o l  program. 
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Fol lowing  is  a n  example o f  a SORT command f i l e :  

0010 
0020 
0030 
0040 
0050 
0060 
0070 
0080 
0090 

0100 
0110 

DEFINE 
F1,D6 ; P a r t  number. 
F2,A30 
F3,D7 
F4 ,D6 ;Date. 
F5,D6 
INPUT PRTFIL/l ;Data f i l e  name. 
SORT 4/2 ,3 ,4 ,5  ;Work u n i t s .  
KEY F1-, F4 ; S o r t  p a r t  numbers i n  descend ing  o r d e r ,  

OUTPUT P R T F I L / l  ; S o r t e d  d a t a  f i l e  name. 
END 

; S o r t  d a t e  i n  a scend ing  o r d e r .  

9 . 3  MERGE OPERATING PROCEDURE 

To e x e c u t e  SORT a s  a merge o p e r a t i o n ,  t ype :  

RUN SORT,cmndfll . . . ,cmndfl7/x[L]  

where :  

cmndf l l . .  . ,cmndfl7 
is t h e  command f i l e  ( p o s s i b l y  s t o r e d  i n  t w o  o r  more 
f i l e s ) .  

/x i s  one o f  t h e  f o l l o w i n g  switches:  

/A names o f  f i l e s  t o  be  merged a r e  e n t e r e d  from t h e  
keyboard i n  answer t o  t h e  message INPUT F I L E  LA- 
BELS:.  T h e  o u t p u t  d a t a  f i l e  and d e f a u l t  u n i t  na!me 
a re  s p e c i f i e d  i n  t h e  OUTPUT l i n e  of t h e  command 
f i l e .  

/L 

/M names of f i l e s  t o  be merged a r e  l i s t e d  i n  t h e  
INPUT l i n e  o f  t h e  SORT command f i l e .  T h i s  o p t i o n  
b y p a s s e s  t h e  message INPUT F I L E  LABELS:. 

/n  name of f i l e s  t o  be  merged ( a l l  f i l e s  must have 
t h e  same name) is l i s t e d  i n  t h e  INPUT l i n e  of t h e  
SORT command f i l e .  T h i s  checks  f o r  t h e  number of 
f i l e s  w i t h  t h e  same name on t h e  number of d e f a u l t  
u n i t s  a s  s p e c i f i e d .  I f  t h e  number of  u n i t s  s p e c i -  
f i e d  i s  more t h a n  t h e  number o f  u n i t s  shown on t h e  
SORT c o n t r o l  INPUT l i n e ,  a MOUNT message is d i s -  
p l ayed  f o r  t h o s e  f i l e s  n o t  on t h e  INPUT l i n e .  

c a n  o p t i o n a l l y  be used w i t h  any of t h e  above s w i t c h e s  
and l i s t s  t h e  SORT c o n t r o l  program on t h e  p r i n t e r .  
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9.3.1 Merge Using SORT and the /A Option 

To use  t h e  SORT program w i t h  t h e  /A  op t ion  t o  merge d a t a  f i l e s ,  f i r s t  
wr i te  a SORT command f i l e .  

Fo l lowing  is a sample command f i l e  named PAYKEY: 

0100 
0110 
0120 
0130 
0140 
0150 
0160 
0170 
0180 

DEFINE 
F1, A 6  
F2,D5 
F3 I D 1 1  
INPUT 
SORT 3 / 1 , 2 , 3  
K E Y  F2 
OUTPUT PAYROL/6 
END 

To e x e c u t e  t h i s  sample command f i l e  w i t h  t h e  SORT program and t h e  /A 
o p t i o n ,  t y p e :  

RUN SORT I PAYKEY/A 

The program d i s p l a y s  t h e  f o l l o w i n g  message  t o  request t h e  names o f  t h e  
d a t a  f i l e s  t o  be merged: 

INPUT FILE LABELS: 

En te r  up t o  a maximum o f  s i x  d a t a  f i l e  names and d e f a u l t  u n i t s .  E n t e r  
a t  l e a s t  two names or  t h e  e r r o r  message  NO INPUT i s  d i s p l a y e d .  

A f t e r  you e n t e r  t h e  f i l e  names and d e f a u l t  u n i t s ,  t h e  program is exe- 
c u t e d .  T h e r e  a r e  t h r e e  SORT work u n i t s :  l o g i c a l  u n i t s  1, 2 ,  and 3 .  
The o u t p u t  d a t a  f i l e  is PAYROL; t h e  s o r t e d  f i l e  is s t o r e d  on u n i t  6 .  

9.3.2 Merge Using SORT and the /M Option 

To u s e  t h e  SORT program w i t h  t h e  /M o p t i o n  t o  merge d a t a  f i l e s ,  f i r s t  
w r i t e  a command f i l e .  

Fo l lowing  is a s a m p l e  command f i l e  named PAYKEY: 

0100 
0110 
0120 
0130 
0140 
0150 
0160 
0170 
0180 

DEFINE 
F1 ,A6 
F2,D5 
F3 , D 1 1  
INPUT PAYROL/4, PAY1/2 
SORT 3 / 1 , 2 , 3  
KEY F2 
OUTPUT PAYROL/6 
END 
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To e x e c u t e  t h i s  sample command f i l e  w i t h  t h e  SORT program and t h e  /M 
o p t i o n ,  t y p e :  

.RUN SORT,PAYKEY/M 

The i n p u t  d a t a  f i l e  names t o  be merged a re  found i n  t h e  INPUT l i n e  o f  
t h e  c o n t r o l  f i l e :  

PAYROL o n  l o g i c a l  u n i t  4 
PAY1 on l o g i c a l  u n i t  2 

The o u t p u t  d a t a  f i l e ,  PAYROL, is p u t  o n  l o g i c a l  u n i t  6.  

9.3.3 Merge Using  SORT and t h e  /n Option 

To u s e  t h e  SORT program w i t h  t h e  /n  o p t i o n  t o  merge d a t a  f i l e s  w i t h  
t h e  same name, f i r s t  wri te  a command f i l e .  The INPUT l i n e  c o n t a i n s  
t h e  name common t o  t h e  f i l e s  and t h e  d e f a u l t  u n i t s  where t h e  f i l e s  a re  
f o u n d  . 
Fol lowing  is a sample command f i l e  named PAYKEY: 

0100  
0110 
0120 
0130 
0 1 4 0  
0150 
0160 
0170 
0 1  80 

DEFINE 
F 1  ,A6 
F2,D5 
F 3 ,  Dll 
INPUT PAYROL/4,2 
SORT 3 / 1 , 2 , 3  
KEY F2 
OUTPUT PAYROL/6 
END 

To e x e c u t e  t h i s  sample command f i l e  w i t h  t h e  SORT program and t h e  /n  
o p t i o n ,  t y p e :  

.RUN SORT, PAYKEY/2 

The i n p u t  d a t a  f i l e s  t o  be merged are: 

PAYROL o n  l o g i c a l  u n i t  4 
PAYROL o n  l o g i c a l  u n i t  2 
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9 . 4  SORT ERROR MESSAGES 

Message Explana t ion  

BAD DIGIT I N  NUMERIC I N I T I A L  VALUE 
Alphanumeric c h a r a c t e r  i n  a numeric i n i -  
t i a l  v a l u e .  Use o n l y  numeric c h a r a c t e r s  
i n  i n i t i a l  numeric v a l u e s .  

BAD RECORD S I Z E  

BAD WORK U N I T  COUNT 

F i l e  c o n t a i n s  r e c o r d s  o f  v a r i a b l e  
l e n g t h .  A l l  r e c o r d s  t o  be  s t o r e d  must 
be t h e  same l e n g t h .  Redef ine  r e c o r d  
l e n g t h .  

Number of  work u n i t s  n o t  i n  range  3-7 .  
S p e c i f y  work u n i t s  w i t h i n  a l lowab. le  
range .  

EXTRA CHARS AT STMNT END C h a r a c t e r s  n o t  r e l a t i n g  t o  s t a t e m e n t  ap- 
pea r  on t h e  s t a t e m e n t  l i n e .  Delete any 
n o n e s s e n t i a l  c h a r a c t e r s  from s t a t e m e n t  
l i n e s .  

F I E L D  NUMBER M I S S I N G  OR 0 F i e l d  number is m i s s i n g ,  i s  0 ,  o r  .is 
g r e a t e r  t h a n  o r  equal t o  512. En te r  t h e  
mis s ing  number o r  e n t e r  a number between 
1 and 511. 

ILLEGAL SORT KEY 

ILLEGAL U N I T  

Bad syn tax  on K E Y  s t a t e m e n t ,  K E Y  too 
complex, o r  KEY s t a t e m e n t  m i s s i n g .  
Review key i n f o r m a t i o n  and c o r r e c t  corn- 
mand f i l e .  

D e f a u l t  u n i t  i s  0 o r  g r e a t e r  t han  15.  
C o r r e c t  command f i l e .  

I N I T I A L  ALPHA VALUE DOESN'T B E G I N  WITH QUOTE 
Beginning q u o t a t i o n  m a r k  mi s s ing  f o r  in -  
i t i a l  a lphanumer ic  v a l u e .  P u t  s i n g l e  
q u o t a t i o n  a t  t h e  beginning  o f  t h e  i n i -  
t i a l  va lue .  

INITIAL VALUE TOO B I G  

INITIAL VALUE TOO SMALL 

The i n i t i a l  v a l u e  s p e c i f i e d  i s  l a r g e r  
t h a n  t h e  f i e l d  s i z e .  E i t h e r  d e f i n e  a 
l a r g e r  f i e l d  s i z e  o r  reduce t h e  s i z e  of  
t h e  i n i t i a l  v a l u e .  

The i n i t i a l  v a l u e  s p e c i f i e d  is s m a l l e r  
t han  t h e  f i e l d  s i z e .  E i t h e r  r e d e f i n e  
t h e  f i e l d  s i z e  o r  i n c r e a s e  t h e  s i z e  o f  
t h e  i n i t i a l  v a l u e .  
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Message Explanation 

M I S S I N G  CLOSE QUOTE ON ALPHA I N I T I A L  VALUE 
Quo ta t ion  mark n o t  s p e c i f i e d  a t  t h e  end 
of an alphanumeric  i n i t i a l  v a l u e .  Add 
t h e  m i s s i n g  c l o s e  q u o t a t i o n  marks. 

M I S S I N G  I N I T I A L  VALUE Comma was i n s e r t e d  a f t e r  type and s i ze  
b u t  i n i t i a l  v a l u e  was n o t  s p e c i f i e d .  
E i t h e r  d e l e t e  comma or  i n s e r t  i n i t i a l  
v a l u e .  

NO COMMA AFTER F I E L D  NAME No comma o r  a c h a r a c t e r  o t h e r  t han  comma 
was s p e c i f i e d  a f t e r  t h e  f i e l d  name. 
Enter  the  miss ing  comma o r  d e l e t e  i n c o r -  
r e c t  c h a r a c t e r  and t h e n  e n t e r  t h e  comma. 

NO INPUT 

NOT A OR D 

I n p u t  f i l e  is n u l l  or  n o t  enough i n p u t  
f i l e s  s p e c i f i e d  f o r  a merge. Two f i l e s  
a r e  needed t o  execu te  a merge. U s e  t,wo 
nonempty f i l e s .  

A c h a r a c t e r  o t h e r  than  A o r  D occured  i n  
a d a t a  s p e c i f i c a t i o n  s t a t e m e n t  where A 
o r  D was expec ted .  C o r r e c t  t h e  command 
f i l e .  

NOTHING AFTER F I E L D  NAME F i e l d  type and s i z e  a r e  n o t  s p e c i f i ' e d  
a f t e r  f i e l d  name and comma. C o r r e c t  t h e  
command f i l e .  

NUMBER REPEATED OR OUT OF ORDER 
A f i e l d  sequence number is used more 
than  once or  is o u t  of a scend ing  o r d e r  
sequence.  C o r r e c t  t h e  command f i l e .  

OUTPUT ERROR 

TOO MANY F I L E S  

U N I T  xx  I S  FREE 

UNRECOGNIZABLE L I N E  

I n d i c a t e s  an I / O  e r r o r .  S t a r t  SORT 
ove r .  I f  i t  c o n t i n u e s ,  check f o r  media 
o r  hardware problem. 

Merge on ly ,  more than 6 i n p u t  f i l e s  
s p e c i f i e d .  S p e c i f y  no more than  s i x  
f i l e s  f o r  merge command f i l e .  

T h i s  i s  no t  an e r r o r .  I t  i s  an informa- 
t i v e  message showing the  l o g i c a l  u n i t s  
t h a t  a r e  f r e e .  xx  i s  a COS l o g i c a l  unlit 
number. 

Parameter l i n e  d i d  no t  s t a r t  w i t h  a good 
keyword. Cor rec t  t h e  command f i l e .  
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CHAPTER 1 0  

F I L E  EXCHANGE PROGRAM ( F I L E X )  

The F i l e  Exchange Program ( F I L E X )  t r a n s f e r s  f i l e s  between d i s k e t t e s  i n  
u n i v e r s a l  format  and any COS-310 f i l e  s t o r a g e  d e v i c e  o r  any OS/8 f i l e  
on an RK05  d i s k  (OS/8 f i l e s  canno t  be t r a n s f e r r e d  t o  o r  from d i s k -  
e t t e s ) .  

F i l e s  a r e  t r a n s f e r r e d  i n  one of t h r e e  fo rma t s :  A S C I I ,  IMAGE, o r  EBCD- 
I C  ( u n i v e r s a l  f o r m a t ) .  The E B C D I C  format  i s  compa t ib l e  w i t h  d i s k e t t e s  
produced by an IBM 3741 e x c e p t  when using mult ivolume u n i v e r s a l  i n t e r -  
change f i l e s  o r  when mapping bad s e c t o r s .  

10.1 UNIVERSAL DISKETTE 

A u n i v e r s a l  d i s k e t t e  c o n t a i n s  77 t r a c k s  (some of  which canno t  be usled 
f o r  d a t a ) .  Each t r a c k  h a s  26 s e c t o r s  numbered from 1 t o  26. A s e c t o r  
c o n t a i n s  one r eco rd  of 128 c h a r a c t e r s  o r  less. (See F i g u r e  10-1 f o r  a 
v i s u a l  r e p r e s e n t a t i o n  of a u n i v e r s a l  d i s k e t t e . )  

A r eco rd  i n  a COS-310 f i l e  i s  assumed t o  be a s t r i n g  of c h a r a c t e r s  
preceded  by a word count  and independent  of  s e c t o r  boundar i e s .  A 
r eco rd  on a u n i v e r s a l  d i s k e t t e  i n  EBCDIC format  m u s t  beg in  on a s e c t o r  
boundary and o n l y  one r eco rd  i s  al lowed p e r  s e c t o r .  I f  t h e  r e c o r d  
does  n o t  f i l l  a s e c t o r ,  t h e  remainder  of  t h e  s e c t o r  is f i l l e d  w i t h  
b l anks .  S i n c e  t h e s e  r e s t r i c t i o n s  make EBCDIC format  i n e f f i c i e n t  and 
w a s t e f u l  of s p a c e ,  o n l y  u s e  E B C D I C  when you m u s t  r ead  o r  wr i te  d i s k -  
e t t e s  compa t ib l e  w i t h  IBM 3741 fo rma t .  

Track 0 of t h e  u n i v e r s a l  d i s k e t t e  c o n t a i n s  t h e  i n f o r m a t i o n  which 
d e s c r i b e s  t h e  f i l e s  on t h e  d i s k e t t e .  Each of  t h e  26 s e c t o r s  on a 
d i s k e t t e  has  a spec i f ic  f u n c t i o n .  
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Sector Function 

1-6 Reserved . 
7 I d e n t i f i e s  t h e  d i s k e t t e  format .  

8-26 

I f  b y t e s  0-3 c o n t a i n  VOL1 i n  EBCDIC c h a r a c t e r s ,  the 
d i s k e t t e  is assumed t o  have a u n i v e r s a l  i n t e r c h a n g e  
format  d i r e c t o r y .  

The remainder  of  s e c t o r  7 c o n t a i n s  o t h e r  i n f o r m a t i o n  
which FILEX d o e s  n o t  u s e .  

Conta in  t h e  l a b e l s  o r  t h e  d i r e c t o r y  e n t r i e s .  These 
s e c t o r s  c o n t a i n  i n f o r m a t i o n  such as  r e c o r d  l e n g t h  (up 
t o  128  c h a r a c t e r s )  and c r e a t i o n  d a t e .  For f u r t h e r  de- 
t a i l s  on t h e s e  s e c t o r s  r e f e r  t o  t h e  IBM manual,  form 
number GA21-9128-0. 

Each b y t e  i n  sectors  8-26 h a s  a spec ia l  f u n c t i o n .  

Byte6 Function 

0-3 A r e  f o r  l a b e l  i d e n t i f i c a t i o n  and c o n t a i n  
H D R l  ( D D R 1  i f  t h e  f i l e  h a s  been d e l e t -  
e d ) .  

6-13 Conta in  t h e  f i l e  name. 

23-27 S p e c i f y  t h e  r e c o r d  l e n g t h .  

29-30 Conta in  two EBCDIC c h a r a c t e r s  which 
i d e n t i f y  t h e  t rack number a t  t h e  begin-  
n ing  of t h e  d a t a .  

31 M u s t  be  E B C D I C  0 (360 o c t a l ) .  

32-33 Conta in  two E B C D I C  c h a r a c t e r s  which 
i d e n t i f y  t h e  s e c t o r  number a t  t h e  begin-  
n ing  of d a t a .  

35-36 Conta in  t h e  number of t h e  l a s t  tracik 
r e s e r v e d  f o r  t h i s  f i l e .  Byte  37 must be 
E B C D I C  0. 

38-39 Conta in  two EBCDIC c h a r a c t e r s  which 
i d e n t i f y  t h e  number o f  t h e  l a s t  sector 
r e s e r v e d  f o r  t h i s  f i l e .  

48-53 Conta in  c r e a t i o n  y e a r ,  month, and day. 
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Bytee Function 

75-76 Con ta in  t h e  t rack  number. 

77 Must be EBCDIC 0 .  

78-79 Con ta in  t h e  number of  t h e  n e x t  unused 
sec to r .  

Figure 1 0 - 1  Universal  Diskette 
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COS-310 c h a r a c t e r  codes  a r e  never  used i n  a u n i v e r s a l  i n t e r c h a n q e  
f i l e .  A l l  d a t a  on a u n i v e r s a l  d i s k e t t e  is s t o r e d  i n  e i t h e r  7 - b i t  
ASCII o r  8 - b i t  EBCDIC. ASCII fo rma t  is e q u i v a l e n t  t o  d a t a  w r i t t e n  as 
a con t inuous  s t r i n g  of b y t e s  i g n o r i n g  s e c t o r  boundar i e s :  r e c o r d s  a r e  
t e r m i n a t e d  by a c a r r i a g e  r e t u r n / l i n e  f e e d .  The f i r s t  r e c o r d  of a f i l e  
m u s t  beg in  on a s e c t o r  boundary. A l l  c h a r a c t e r  code t r a n s l a t i o n  arid 
r eco rd  b lock ing  is done i m p l i c i t l y  by F I L E X  and need n o t  be e x p l i c i t l y  
s p e c i f i e d .  

F i l e  name e x t e n s i o n s  a r e  n o t  normal ly  recognized  i n  u n i v e r s a l  i n t e r -  
change format ;  i n s t e a d ,  a s i n g l e  e i g h t - c h a r a c t e r  f i l e  name is used .  
I n  o r d e r  t o  p rov ide  some d e g r e e  of c o m p a t i b i l i t y  w i t h  OS/8, F I L E X  h a s  
been des igned  t o  a c c e p t  a s i x - c h a r a c t e r  f i l e  name w i t h  a two-charac te r  
e x t e n s i o n .  I f  a f i l e  name on a u n i v e r s a l  d i s k e t t e  has  more than  s i . x  
c h a r a c t e r s ,  it m u s t  be e n t e r e d  i n  t h e  format  of f i l nam.ex .  F i l e  names 
m u s t  n o t  i n c l u d e  s p a c e s  anywhere w i t h i n  t h e  f i l e  name o r  between i.t 
and t h e  e x t e n s i o n .  

10 .2  FILEX OPERATING PROCEDURES 

To execute F I L E X ,  t ype :  

RUN FILEX [ ,cmndfl l  

where: 

,cmndfl is t h e  name o f  a p r e v i o u s l y  c r e a t e d  f i l e  c o n t a i n i n g  a 
t a b l e  of d e s i r e d  l o g i c a l  u n i t  a s s ignmen t s .  

I f  t h e  command f i l e  o p t i o n  is  n o t  u sed ,  F I L E X  uses t h e  
l o g i c a l  u n i t  a s s ignmen t s  a l r e a d y  i n  t h e  system. 

I f  t h e  command f i l e  i s  used ,  F I L E X  u s e s  a s p e c i a l  R X 0 2  
hand le r  t h a t  r e a d s  and w r i t e s  R X O l  compa t ib l e  d i s k e t t e s  
and a s s i g n s  l o g i c a l  u n i t  numbers on R X O l  and R X 0 2  d i s k -  
e t t e s  i n  t h e  same sys tem,  provided  t h e  system is  con- 
f i g u r e d  f o r  R X 0 2 s .  Assignments of t h i s  k i n d  u s u a l l y  
canno t  e x i s t  on t h e  same system. 

These R X 0 2  a s s ignmen t s  remain i n  e f f e c t .  When F I L E X  i s  
comple ted ,  however, a l l  l o g i c a l  u n i t s  a s s igned  t o  RX01:; 
become undef ined .  

Fol lowing t h e  RUN FILEX command, t h e  program d i s p l a y s :  

F ILEX V 8 . 0 0  ( o r  c u r r e n t  v e r s i o n  number) 
OPT ( C ,  D ,  L ,  X ,  Z ) :  

E n t e r  one of t h e  o p t i o n s ;  C ,  Copy: D ,  D e l e t e ;  L ,  L i s t ;  X ,  e x i t ;  
o r  2, Zero ( c l e a r ) .  
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10.3 COPY (0PT:C) 

0PT:C c o p i e s  t h e  c o n t e n t s  of one f i l e  o n t o  a n o t h e r .  I f  you se lec t  op- 
t i o n  C ,  t h e  system requests t h e  i n p u t  mode ( t h e  d i r e c t o r y  s t r u c t u r e  
and t h e  f i l e  fo rma t )  of t h e  f i l e  t o  be  cop ied .  

INPUT MODE ( A ,  D ,  U ) :  

Type t h e  l e t t e r  co r re spond ing  t o  t h e  i n p u t  mode t o  be used: OS/8 
ASCII ( A ) ,  COS-310 Data ( D ) ,  o r  U n i v e r s a l  ( U ) .  

10.3.1 OS/8 ASCII Input (Mode A) 

ASCII format  i s  t h a t  used by OS/8. I f  you se lec t  i n p u t  mode A ,  t h e  
program d i s p l a y s :  

F I L E  NAME: 

Type t h e  f i l e  name and t h e  d e v i c e  d e s i g n a t i o n  i n  t h e  f o l l o w i n g  form: 

f i l nam[ .ex l  [ ,devl  

where: 

f i l n a m  [ .ex] 
i s  a s i x - c h a r a c t e r  o r  less f i l e  name p l u s  an  o p t i o n a l  
two-charac te r  e x t e n s i o n  i d e n t i f y i n g  t h e  f i l e  t o  b e  
i n p u t .  

, dev is a t h r e e - c h a r a c t e r  d e v i c e  d e s i g n a t i o n .  OS/8 R X O l  and 
COS-310 R X O l  d i s k e t t e s  a r e  incompa t ib l e  so d o  n o t  spec- 
i f y  an RXn d e v i c e  d e s i g n a t i o n .  

I f  t h e  d e v i c e  i s  n o t  s p e c i f i e d ,  t h e  system d e v i c e  is 
assumed. 

I f  t h e  f i l e  name g i v e n  a l r e a d y  e x i s t s ,  F I L E X  d i s p l a y s :  

REPLACE ? 

Type Y f o r  Y E S ,  N o r  any o t h e r  c h a r a c t e r  f o r  NO. 

Having e s t a b l i s h e d  t h e  i n p u t  f i l e  name, t h e  program d i s p l a y s :  

OUTPUT MODE ( A ,  D ,  S ,  U ) :  

S e c t i o n s  10.3.4 through 10.3.4.4 e x p l a i n  t h e  OUTPUT MODE. 
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10-3-2 COS-310 Data Input (Mode D) 

I f  you select  i n p u t  mode D ,  t h e  program d i s p l a y s :  

FILE NAME: 

Type t h e  f i l e  name and t h e  l o g i c a l  u n i t  # i n  t h e  fo l lowing  form: . 
f i l n a m  [ / l o g i c a l  u n i t  # I  

where: 

f i lnam is a s i x - c h a r a c t e r  o r  less name i d e n t i f y i n g  t h e  f i l e  t o  
be i n p u t .  

i d e n t i f i e s  t h e  l o g i c a l  u n i t  where t h e  f i l e  is found. 
[ / l o g i c a l  u n i t  111 

Having been g i v e n  t h e  i n p u t  f i l e  name, t h e  program d i s p l a y s :  

OUTPUT MODE (A, D, S, U )  

S e c t i o n s  10.3.4 th rough  10.3.4.4 e x p l a i n  t h e  OUTPUT MODE. 

10.3.3 Universal Input (Mode U) 

I f  you select  i n p u t  mode U t  t h e  program d i s p l a y s :  

DISKETTE DATA MODE ( A ,  I ,  U )  : 

Type t h e  l e t t e r  co r re spond ing  t o  t h e  d i s k e t t e  d a t a  mode t o  be u s e d :  
A ,  A S C I I :  I ,  Image; U t  U n i v e r s a l .  

I f  you se lec t  any one of  t h e  d i s k e t t e  d a t a  modes A, I ,  or U ,  t h e  pro- 
gram d i s p l a y s :  

F I L E  NAME: 

Type t h e  i n p u t  f i l e  name i n  t h e  fo l lowing  form: 

f i l n a m [  .ex]  [ ,RXnl 

where: 

f i lnam[  .ex1 
is a s i x - c h a r a c t e r  o r  l e s s  name p l u s  an o p t i o n a l  
two-charac te r  e x t e n s i o n .  T h i s  name i d e n t i f i e s  t h . e  
i n p u t  f i l e .  
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, RXn is  a t h r e e - c h a r a c t e r  d e v i c e  d e s i g n a t i o n .  Must  be  RX: 
n r e p r e s e n t s  t h e  d r i v e  on which i t  is  mounted. 

A f t e r  you type t h e  f i l e  name, FILEX d i s p l a y s :  

OUTPUT MODE ( A ,  D ,  S ,  U ) :  

S e c t i o n s  10.3.4 th rough  10.3.4.4 e x p l a i n  t h e  OUTPUT MODE. 

10.3.4 Output Modes ( A ,  D, S, U) 

The f o u r  o u t p u t  modes a r e :  A ,  OS/8 A S C I I ;  D ,  COS-310 d a t a  f i l e ;  S, 
COS-310 s o u r c e  f i l e ;  and U ,  U n i v e r s a l  d i s k e t t e .  

10.3.4.1 OS/8 ASCII O u t p u t  (Mode A) 

I f  you s e l e c t  o u t p u t  mode A ,  t h e  program d i s p l a y s :  

F I L E  NAME: 

Type t h e  f i l e  name and t h e  d e v i c e  d e s i g n a t i o n  i n  t h e  f o l l o w i n g  form: 

f i lnam 1. e x ]  [ ,devl 

where: 

f i l n a m [  .ex]  
i s  a s i x - c h a r a c t e r  o r  less  f i l e  name p l u s  an o p t i o n a l  
two-charac te r  e x t e n s i o n .  Th i s  f i l e  name i d e n t i f i e s  t h e  
f i l e  w h e r e  o u t p u t  i s  t o  go. 

TYP 

,dev i s  a t h r e e - c h a r a c t e r  d e s i g n a t i o n  of  t h e  d e v i c e  w h e r e  
t h e  o u t p u t  i s  t o  go. OS/8 R X O l  and COS-310 RXOl  d i s k -  
e t t e s  a r e  incompa t ib l e  so  do n o t  s p e c i f y  an RXn d e v i c e  
d e s i g n a t i o n .  

I f  t h e  d e v i c e  is n o t  s p e c i f i e d ,  t h e  system d e v i c e  is 
assumed. 

t h e  f i l e  name; F I L E X  executes t h e  t r a n s f e r  and r e t u r n s  t o :  

OPT ( C ,  D ,  L ,  X ,  Z ) :  

OS/8 f i l e s  a r e  always m u l t i p l e s  of  1 6  b locks  long .  For t h i s  and o t h e r  
r e a s o n s ,  t h e  r e s u l t i n g  OS/8 o u t p u t  f i l e s  may be l o n g e r  t h a n  n e c e s s a r y .  
Use t h e  OS/8 P I P  program /A t o  r ecove r  t h e  unnecessary  space. 
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10.3.4.2 COS-310 Data F i l e  O u t p u t  ( M o d e  D) 

I f  you se l ec t  o u t p u t  mode D ,  t h e  program d i s p l a y s :  

F I L E  NAME: 

Type t h e  f i l e  name and l o g i c a l  u n i t  # i n  t h e  fo l lowing  form: 

f i l n a m [ / l o g i c a l  u n i t  # I  

where: 

f i lnam is a s i x - c h a r a c t e r  o r  l ess  name i d e n t i f y i n g  t h e  f i l e  
where o u t p u t  is t o  go.  

/ l o g i c a l  u n i t  # 
i d e n t i f i e s  t h e  l o g i c a l  u n i t  where t h e  o u t p u t  f i l e  is 
found . 

Type t h e  f i l e  name: F I L E X  executes t h e  t r a n s f e r  and r e t u r n s  t o :  

OPT ( C ,  D ,  L ,  X ,  Z ) ) :  

10.3.4.3 COS-310 Source F i l e  Output ( M o d e  S )  

I f  you se lec t  o u t p u t  mode S ,  t h e  program d i s p l a y s :  

F I L E  NAME: 

Type t h e  f i l e  name i n  t h e  f o l l o w i n g  form: 

f i lnam 

where: 

f i lnam is a s i x - c h a r a c t e r  o r  l e s s  name t o  be  a s s i g n e d  t o  t . h e  
COS-310 o u t p u t  f i l e .  

The o u t p u t  f i l e  is  g e n e r a t e d  16  b locks  long .  

To c o r r e c t  t h e  d i r e c t o r y  e n t r y  t o  r e f l e c t  t h e  a c t u a l  l e n g t h  o f  t h e  
f i l e ,  d o  a FETCH and a WRITE a s  fo l lows :  

FE f i l n a m  ; F e t c h  t h e  f i l e  you have j u s t  c r e a t e d .  

WR filnam/Y ;The WRITE command e n t e r s  t h e  c o r r e c t  f i l e  
; l e n g t h  i n t o  t h e  d i r e c t o r y .  The /Y s w i t c h  
;bypasses  t h e  REPLACE? message r e sponse  when 
; a  d u p l i c a t e  f i l e  name is  encountered .  

10-8 FILE EXCHANGE PROGRAM ( F I L E X )  



Type t h e  f i l e  name: FILEX e x e c u t e s  t h e  t r a n s f e r  and r e t u r n s  t o :  

OPT ( C ,  D ,  L ,  X ,  Z ) :  

10.3.4.4 Universal Diskette O u t p u t  (Mode U) 

I f  you se lec t  o u t p u t  mode U, t h e  program d i s p l a y s :  

DISKETTE DATA MODE ( A ,  I ,  U) : 

The t h r e e  d i s k e t t e  d a t a  modes a r e :  A,  ASCII; I ,  Image; U ,  Univer- 
s a l .  

Select d i s k e t t e  d a t a  mode A ( A S C I I ) ,  I ( Image) ,  o r  U ( U n i v e r s a l ) ,  and 
t h e  program d i s p l a y s :  

F I L E  NAME: 

Type t h e  f i l e  name i n  t h e  fo l lowing  form: 

f i l n a m [ . e x l  [RXnl 

where : 

f i l n a m [ . e x ]  
is a s i x - c h a r a c t e r  o r  l ess  name p l u s  an o p t i o n a l  
two-charac te r  e x t e n s i o n  t o  be a s s i g n e d  t o  t h e  o u t p u t  
f i l e .  

, RXn is a t h r e e - c h a r a c t e r  d e v i c e  d e s i g n a t i o n .  M u s t  be HX; 
n r e p r e s e n t s  t h e  d r i v e  on which it is mounted. 

If you s e l e c t e d  d i s k e t t e  d a t a  mode A o r  I ,  FILEX per forms t h e  t r a n s f e r  
and r e t u r n s  t o :  

OPT ( C ,  D ,  L ,  X ,  Z ) :  

I n  d i s k e t t e  d a t a  mode A or  I ,  s e c t o r  boundar i e s  are  ignored .  An A S C I I  
t r a n s f e r  ( A )  d e l e t e s  n u l l s  and r u b o u t s ,  removes p a r i t y ,  and t e r m i n a t e s  
each  r e c o r d  w i t h  a RETURN. An Image t r a n s f e r  ( I )  r e a d s  and wr i tes  
each b y t e  e x a c t l y .  The n e t  e f f e c t  o f  an Image t r a n s f e r  i s  s imi la r  t o ,  
and,  i n  most c a s e s ,  i n d i s t i n g u i s h a b l e  from an A S C I I  t r a n s f e r .  

I f  you s e l e c t e d  d i s k e t t e  d a t a  mode U, t h e  program d i s p l a y s :  

OUTPUT RECORD SIZE (DEFAULT=80) : 

Type a number (1-128) r e p r e s e n t i n g  t h e  s i z e  of  t h e  o u t p u t  r e c o r d .  I f  
you respond w i t h  RETURN, t h e  r eco rd  s i z e  d e f a u l t s  t o  8 0 .  I n  t h i s  u n i -  
v e r s a l  d i s k e t t e  d a t a  mode, one s e c t o r  is e q u a l  t o  one r eco rd  which is 
e q u a l  t o  one l i n e .  
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Type t h e  o u t p u t  r eco rd  s i z e ;  
t o  : 

F I L E X  per forms t h e  t r a n s f e r  and retur lns  

O P T  ( C ,  D ,  L ,  X ,  2 ) :  

t i o n  i n  
F i g u r e  10-2 i s  a v i s u a l  r e p r e s e n t a t i o n  of t h e  e x e c u t i o n  of t h e  C op- 

F I L E X .  

O P T  (C, D ,  L, X I  Z): 

I N P U T  MODE ( A ,  D ,  U) : 

I 1 ’ 1  
D I S K E T T E  DATA MODE ( A ,  I ,  U) : 

OUTPUT MODE ( A ,  D ,  S, U) : 

I 

D I S K E T T E  DATA MODE ( A ,  I ,  U) : 1 
F I L E  NAME: 

Figure  10-2 Flowchart  of FILEX 0PT:C 
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1 0 . 4  DELETE (0PT:D) 

0PT:D d e l e t e s  a s i n g l e  f i l e  from t h e  u n i v e r s a l  d i s k e t t e  d i r e c t o r y .  
you se lec t  o p t i o n  D p  t h e  program d i s p l a y s :  

I f  

F I L E  NAME: 

Type t h e  f i l e  name i n  t h e  f o l l o w i n g  form: 

f i l nam[ .ex ]  ,RXn 

where: 

f i lnam[  .ex] 
i s  a s i x - c h a r a c t e r  o r  less f i l e  name p l u s  an o p t i o n a l  
two-charac te r  e x t e n s i o n  which i d e n t i f i e s  t h e  f i l e  t o  be 
d e l e t e d .  

I RXn is t h e  t h r e e - c h a r a c t e r  d e s i g n a t i o n  of  t h e  d e v i c e  on 
which t h e  f i l e  is found.  M u s t  be RX; n i d e n t i f i e s  t h e  
d r i v e  on w h i c h  t h e  d e v i c e  is mounted. 

Type t h e  f i l e  name; F I L E X  d e l e t e s  t h e  f i l e  and r e t u r n s  t o :  

OPT ( C ,  D ,  L ,  X ,  2 ) :  

1 0 . 5  L I S T  (0PT:L) 

0PT:L d i s p l a y s  a l i s t i n g  of a l l  t h e  f i l e s  i n  t h e  u n i v e r s a l  d i s k e t t e  
d i r e c t o r y .  I f  you s e l e c t  o p t i o n  L ,  t h e  program d i s p l a y s :  

DISKETTE DRIVE NUMBER: 

Type t h e  number co r re spond ing  t o  t h e  d r i v e  on which t h e  d i s k e t t e  i s  
mounted. A f t e r  you t y p e  t h e  number, FILEX d i s p l a y s  a t a b l e  s imi la r  t o  
t h e  fo l lowing :  

NAME 
IMAGE 
A S C I  I 
I BM 
ASC 2 
IBM2 
<EMPTY> 
<EMPTY> 
<EMPTY> 
<EMPTY> 
<EMPTY> 
<EMPTY> 
<EMPTY> 

RESERVED 
73 
73 

576 
73 

193 
910 

0 
0 
0 
0 
0 
0 

USED DATE 
73 03-JUN-76 
73 03-JUN-76 

576 03-JUN-76 
73 03-JUN-76 

193 03-JUN-76 
0 
0 
0 
0 
0 
0 
0 
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<EMPTY > 
<EMPTY > 
<EMPTY > 
<EMPTY> 
<EMPTY> 
<EMPTY > 
<EMPTY > 

where : 

NAME 

RES E RVE D 

U S E D  

DATE 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

i s  e i t h e r  t h e  f i l e  name o r  a d e s i g n a t i o n  f o r  an empty 
a r e a .  

i s  e i t h e r  t h e  number of s e c t o r s  r e se rved  f o r  a f i l e  or 
t h e  number of s e c t o r s  a v a i l a b l e  f o r  a d d i t i o n a l  f i l e s .  
There is space  f o r  a t o t a l  of 1 9  f i l e s  u s i n g  a t o t a l  of  
1898 s e c t o r s .  

i s  t h e  number of s e c t o r s  a c t u a l l y  used by t h e  f i l e .  

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

F I L E X  then  r e t u r n s  t o :  

OPT ( C ,  D ,  L ,  X ,  Z ) :  

1 0 . 6  E X I T  (0PT:X) 

0PT:X r e t u r n s  c o n t r o l  t o  t h e  COS-310 Monitor .  

10.7 ZERO (0PT:Z) 

0PT:Z z e r o s  ( c l e a r s )  an e n t i r e  u n i v e r s a l  d i s k e t t e  and makes it ready  
f o r  new f i l e s .  I f  you s e l e c t  o p t i o n  Z ,  t h e  program d i s p l a y s :  

DISKETTE D R I V E  NUMBER: 

Type t h e  number co r re spond ing  t o  t h e  d r i v e  on which t h e  d i s k e t t e  t o  be 
zeroed is  mounted. When ze ro ing  is  comple ted ,  F I L E X  r e t u r n s  t o :  

OPT ( C ,  D ,  L ,  X ,  2 ) :  

A zeroed u n i v e r s a l  d i s k e t t e  has  one f i l e  name e n t r y  (DATA) i n  t h e  di.- 
r e c t o r y .  T h i s  r e s e r v e s  1898 s e c t o r s  ( t h e  e n t i r e  d i s k e t t e ) .  Before  
any f i l e s  can be t r a n s f e r r e d  t o  t h i s  d i s k e t t e ,  DATA m u s t  be d e l e t e d  
us ing  0PT:D of F I L E X .  
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1 0 . 8  FILEX ERROR MESSAGES 

The most common e r r o r  message is a r e t u r n  t o  t h e  o p t i o n s .  T h i s  i s  
caused  by i n p u t t i n g  an answer,  u s u a l l y  a f i l e  name, i n  t h e  wrong f o r -  
mat. Check t h e  fo rma t  o f  your answer and r e t r y .  

Me 8 sag e 

BAD DIRECTORY 

DEVICE ERROR 

Explanation 

Attempted t o  r e f e r e n c e  o r  s t o r e  a f i l e  on a 
d e v i c e  wi thou t  a d i r e c t o r y  o r  on a d e v i c e  
where t h e  d i r e c t o r y  h a s  been d e s t r o y e d .  Only 
d e v i c e s  w i t h  d i r e c t o r i e s  can be used .  I f  t h e  
d i r e c t o r y  is damaged, c a l l  your Sof tware  Spe- 
c i a l i s t .  

The system f a i l e d  i n  an a t t empt  t o  r ead  from 
o r  wr i te  t o  a d e v i c e .  R e t r y  t h e  o p e r a t i o n .  
Check f o r  media problem ( u s e  P I P  OPT- R ) ,  o r  
c h e c k  f o r  hardware problem. 

F I L E  ALREADY EXISTS A f i l e  name a l r e a d y  on t h e  u n i v e r s a l  d i s k e t t e  
was e n t e r e d  i n  r e sponse  t o  t h e  o u t p u t  F I L E  
NAME: message. The  system r e t u r n s  t o  OPT 
(C, D ,  L ,  X ,  2 ) :  S t a r t  t h e  o p t i o n  sequence 
a g a i n  and use a unique f i l e  name. 

FULL 

ILLEGAL D E V I C E  

COS-310 s o u r c e  o u t p u t  f i l e  exceeds 1 6  b locks ;  
IBM o u t p u t  f i l e  too  l a r g e  f o r  d e v i c e .  The 
system o u t p u t s  a s  much as  i t  can  and t h e n  
d i s p l a y s  t h e  e r r o r  message. U s e  l a r g e r  de- 
v i c e ,  reduce  t h e  s i z e  of  o u t p u t ,  o r  d e t e r m i n e  
if t h e  l o s s  is worth t h e  change.  

The f i l e  name i n f o r m a t i o n  c o n t a i n s  a d e v i c e  
t h a t  is n o t  i n  agreement w i t h  t h e  l o g i c a l  
u n i t  i n f o r m a t i o n .  S t i p u l a t e  new d e v i c e  in-  
fo rma t ion .  

INSUFFICIENT SPACE ON D E V I C E  
Attempted t o  a l l o c a t e  more segments  t han  a r e  
a v a i l a b l e  on a d e v i c e .  E i t h e r  a l l o c a t e  fewer 
segments ,  make more segments a v a i l a b l e ,  o r  
u s e  a l a r g e r  d e v i c e .  

NO END No e n d - o f - f i l e  mark i n  t h e  OS/8 i n p u t  f i l e .  
C o r r e c t  t h e  i n p u t  f i l e .  
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Message Explanation 

NO ROOM No room is a v a i l a b l e  f o r  t h e  f i l e  i n  t h e  ou t -  
p u t  d e v i c e  d i r e c t o r y  (OS/8,  IBM) . Delete 1:o 
make space  o r  use a d e v i c e  w i t h  d i r e c t o r y  
space. 

NOT ENOUGH ROOM FOR SYSTEM AND FILES 
Des igna ted  a d e v i c e  t h a t  is t o o  s m a l l  t o  ac- 
comodate b o t h  t h e  system program and the 
f i l e s .  U s e  PIP OPT- E t o  pu t  sys tem program 
on one d e v i c e  and f i l e s  on a n o t h e r .  

NOT FOUND The i n p u t  f i l e  name was n o t  found. The sys-  
t e m  d i s p l a y s  F I L E  NAME: Check t h e  d i r e c t o r y  
f o r  t h e  name of a f i l e  on t h e  system. En te r  
a name. found i n  t h e  d i r e c t o r y .  

NOT UNIVERSAL DISKETTE? Requested a d e v i c e  t h a t  does  n o t  c o n t a i n  
u n i v e r s a l  f l oppy .  Request  a d e v i c e  w i t h  uri- 
i v e r  s a l  f loppy .  

# TOO LARGE 

SYNTAX ERROR 

TOO B I G  

The number o f  segments  i n  a l o g i c a l  u n i t  ex- 
ceeded 4095. 

The f i l e  c o n t a i n i n g  t h e  l o g i c a l  u n i t  ass ign.-  
ments  i s  fo rma t t ed  i n c o r r e c t l y .  Reformat t h l e  
f i l e .  

The r e c o r d  is t o o  l a r g e .  I t  exceeds 120 
c h a r a c t e r s  f o r  s o u r c e  f i l e  o u t p u t  o r  510 
c h a r a c t e r s  for d a t a  f i l e  o u t p u t .  Reduce t h e  
s i z e  of t h e  r e c o r d .  
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CHAPTER 11 

PATCH PROGRAM (PATCH) 

PATCH is used t o  f i x  ( p a t c h )  e i t h e r  a sys tem program o r  t h e  Monitor on 
a COS-310 system. A l l  i n p u t  i n f o r m a t i o n  f o r  t h e  PATCH o p e r a t i o n  i s  
d i s t r i b u t e d  as o f f i c i a l  p a t c h e s  from D i g i t a l  Equipment C o r p o r a t i o n .  
The p a t c h  in fo rma t ion  is a l i n e - b y - l i n e  d i a l o g u e .  No o t h e r  informa- 
t i o n  should  be used.  

System programs ( f i l e s )  and t h e  Monitor c o n s i s t  of b l o c k s  o f  numer i ca l  
i n fo rma t ion  coded i n t o  machine language  i n s t r u c t i o n s  and s t o r e d  on t h e  
sys tem d e v i c e .  T h e s e  machine language  i n s t r u c t i o n s  a r e  numbered from 
0 t o  377 o c t a l .  PATCH r e a d s  one of  t h e s e  b l o c k s ,  a l l o w s  you t o  exam- 
i n e  and/or change i n d i v i d u a l  words w i t h i n  t h e  b lock ,  and w r i t e s  t h e  
b lock  back o u t  t o  t h e  system d e v i c e .  

11.1 PATCH OPERATING PROCEDURES 

To e x e c u t e  PATCH, t ype :  

RUN PATCH [ ,cmndfll  [ / C ]  

where : 

,cmndfl i s  a p r e v i o u s l y  s t o r e d  f i l e  of PATCH commands. Each 
command is on a s e p a r a t e  l i n e ;  t h e r e  can  be no b lank  
l i n e s  o r  comments. When t h e  command f i l e  o p t i o n  is  
s p e c i f i e d ,  PATCH r e a d s  a l i n e  from t h e  command f i l e  
each  time one o f  t h e  fo l lowing  prompts  i s  d i s p l a y e d :  

F I L E  NAME: 
BLOCK: 
LOCATION : 
NEW VALUE : 
RELATIVE CHECKSUM: 

A f t e r  t h e  l a s t  l i n e  of t h e  command f i l e  h a s  been used 
o r  an e r r o r  is encoun te red ,  a l l  r e s p o n s e s  m u s t  come 
from t h e  keyboard. 
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/c changes  t h e  b l o c k s  on t h e  system d e v i c e .  Without  /C, 
PATCH s i m u l a t e s  t h e  p a t c h i n g  o p e r a t i o n  b u t  does  n o t  
change t h e  f i l e  on t h e  system d e v i c e .  When run  w i t h o u t  
t h e  /C o p t i o n ,  PATCH d i s p l a y s :  

CHECKSUM CORRECT--USE OPTION C TO UPDATE 

A f t e r  t h e  RUN PATCH command, t h e  program d i s p l a y s :  

PATCH V8.00 ( o r  c u r r e n t  v e r s i o n  number) 
F I L E  NAME: 

Respond w i t h  t h e  fo l lowing  i n f o r m a t i o n  as provided  by D I G I T A L :  

0 The name of t h e  f i l e  t o  be pa t ched .  

0 /N t o  i n d i c a t e  a p a t c h  f o r  t h e  Monitor.  The sys tem responds  
PATCHING MONITOR. 

0 /X t o  i n d i c a t e  t h e  end of t h e  PATCH . o p e r a t i o n .  The messaqe 
EXIT  i s  p r i n t e d  and c o n t r o l  r e t u r n s  t o  t h e  Monitor .  

If you e n t e r  a f i l e  name o r  / N ,  PATCH d i s p l a y s :  

BLOCK : 

Answer wi th  e i t h e r  t h e  number co r re spond ing  t o  a b lock  w i t h i n  a f i l e ! ,  
o r  END t o  i n d i c a t e  t h a t  no more b l o c k s  a re  t o  be  pa t ched .  

I f  t h e  b lock  number is  typed ,  t h e  program d i s p l a y s :  

LOCATION : 

Respond w i t h  e i t h e r  t h e  number co r re spond ing  t o  a l o c a t i o n  t o  ble 
pa t ched ,  o r  END t o  i n d i c a t e  t h a t  no more l o c a t i o n s  a r e  t o  be pa tched .  

I f  a l o c a t i o n  number i s  t y p e d ,  t h e  program d i s p l a y s :  

OLD VALUE: nnnn 

where: 

nnnn i s  t h e  o l d  ( c u r r e n t )  v a l u e  a t  t h e  l o c a t i o n .  

Th i s  d i s p l a y  r e q u i r e s  no i n p u t  and is  fo l lowed by: 

NEW VALUE : 
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E n t e r  t h e  new v a l u e  a s  i n d i c a t e d  i n  t h e  in fo rma t ion  s u p p l i e d  by D I G I -  
TAL. The program d i s p l a y s :  

LOCATION : 

Answer wi th  e i t h e r  t h e  number co r re spond ing  t o  a l o c a t i o n  t o  be 
p a t c h e d ,  o r  END t o  i n d i c a t e  t h a t  no more l o c a t i o n s  a re  t o  be pa t ched .  

If END is t yped ,  t h e  program d i s p l a y s :  

RELATIVE CHECKSUM: 

Enter  t h e  checksum from t h e  i n f o r m a t i o n  suppl ied by D I G I T A L .  I f  t h i s  
checksum is c o r r e c t ,  t h e  program d i s p l a y s  e i t h e r :  

NEW BLOCK PATCHED OK 

CHECKSUM CORRECT--USE OPTION C TO UPDATE 
o r  

The p a t c h  h a s  been a c c u r a t e l y  e n t e r e d .  U s e  o p t i o n  C t o  update  t h e  
program. Once t h e  program is updated it canno t  be changed e x c e p t  by 
a n o t h e r  PATCH r o u t i n e .  Fol lowing t h e  OK s t a t e m e n t ,  t h e  program a s k s  
f o r  ano the r  b lock  number where p a t c h i n g  is t o  be done: 

BLOCK : 

I f  f u r t h e r  p a t c h i n g  i n f o r m a t i o n  is  a v a i l a b l e ,  e n t e r  i t .  I f  no more 
p a t c h i n g  in fo rma t ion  is p r o v i d e d ,  t ype  END. Fol lowing END t h e  program 
d i s p l a y s  t h e  number (nn)  of b l o c k s  pa tched  w i t h i n  t h e  f i l e :  

nn BLOCK(S) PATCHED I N  THIS F I L E  

With t h i s  s t a t e m e n t  t h e  program r e q u e s t s  t h e  name of a n o t h e r  f i l e  t o  
be pa tched .  

F I L E  NAME: 

En te r  t h e  f i l e  name a s  s u p p l i e d  by D I G I T A L .  I f  p a t c h i n g  is comple t e ,  
t ype  /x. 
Following / X ,  t h e  program d i s p l a y s :  

E X I T  

COS MONITOR V 8.00 ( o r  c u r r e n t  v e r s i o n  number) 

11 .2  ERROR CORRECTION 

Much of t h e  s e r i o u s n e s s  of  e r r o r s  wh i l e  p a t c h i n g  can be  e l i m i n a t e d  
wi th  t h e  use of t h e  command f i l e  o p t i o n .  
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1 1 . 2 . 1  CTRL/U or R (Restart) 

I f  a t  any time pr ior  t o  t h e  end of  t h e  checksum s t a t e m e n t  an e r r o r  is 
d i s c o v e r e d ,  t y p e  R ( f o r  Res ta r t )  and PATCH w i l l  r e t u r n  t o  t h e  F I L E  
NAME q u e s t i o n .  During t h e  PATCH o p e r a t i o n ,  t h e  DELETE key is inoper- 
a b l e .  I f  you make an e r r o r  on a l i n e ,  t y p e  CTRL/U and t h e  c o r r e c t  in -  
fo rma t ion .  

11.2.2 Wrong Old Value 

The o l d  v a l u e  d i s p l a y e d  by t h e  program m u s t  be t h e  same as t h e  o l d  
v a l u e  s u p p l i e d  i n  t h e  PATCH i n f o r m a t i o n .  I f  it is n o t ,  go  th rough  t h e  
fo l lowing  p rocedure .  

S t e p  1 B e  s u r e  t h a t  e v e r y t h i n g  p r e v i o u s l y  typed  is l e t t e r  p e r f e c t .  
I f  t h e  wrong BLOCK number w a s  t y p e d ,  t y p e  R and r e s t a r t  a t  
F I L E  NAME. I f  t h e  wrong LOCATION w a s  t y p e d ,  t y p e  RETURN in  
answer t o  NEW VALUE. T h i s  makes no change t o  t h e  l o c a t i o n  
s p e c i f i e d .  Type t h e  c o r r e c t  l o c a t i o n  number i n  answer t o  LO- 
CAT1 ON. 

S t e p  2 I f  e v e r y t h i n g  typed was c o r r e c t ,  check t h e  v e r s i o n  number of  
t h e  Monitor o r  t h e  system program i n  q u e s t i o n .  

S t e p  3 I f  e v e r y t h i n g  seems i n  o r d e r  b u t  t h e  d i a l o g u e  d o e s n ' t  a g r e e ,  
s ave  a l l  o u t p u t  and c o n s u l t  your Sof tware  S p e c i a l i s t .  

11.2.3 Bad Checksum 

If an e r r o r  i n  t h e  checksum is  d e t e c t e d ,  t h e  fo l lowing  message i s  d i s -  
p layed  : 

BAD CHECKSUM 
LOCATION : 

The f a u l t y  b lock  i s  n o t  w r i t t e n  t o  t h e  system d e v i c e .  

The newly changed b lock  is s t i l l  i n  memory. Review t h e  numbers and 
t h e  l o c a t i o n s  t o  see i f  t h e y  a r e  c o r r e c t .  I f  t h e  e r ror  is found,  f i x  
i t  and then  type  END t o  t h e  LOCATION: message. I f  an error  is n o t  
found,  t y p e  R t o  r e s t a r t  t h e  program and p a t c h  t h e  e n t i r e  b lock  a g a i n .  
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11.3 PATCH ERROR MESSAGES 

Most e r ror  messages r e s u l t  from i n c o r r e c t  en t r ies .  Check e a c h  e n t r y  
for  accuracy .  A l l  en t r i e s  must be  e x a c t l y  as  s u p p l i e d  by DIGITAL. 

He 8 sage Explanat ion  

BAD CHECKSUM 

BAD DIRECTORY 

BAD NUMBER 

BLOCK TOO B I G  

FILE NOT FOUND 

LOCATION TOO B I G  

NO CHANGE I N  BLOCK 

An attempt was made t o  wr i te  a b lock  which 
was i n c o r r e c t l y  pa t ched .  Type R and r e s t a r t  
t h e  program. 

Attempted t o  r e f e r e n c e  or  s t o r e  a f i l e  on a 
d e v i c e  w i t h  a damaged or n o n e x i s t e n t  d i r e c t o -  
ry .  Only f i l e s  w i th  d i r e c t o r i e s  can  be  used. 
I f  t h e  d i r e c t o r y  i s  damaged, c a l l  your 
Sof tware  S p e c i a l i s t .  

A number w i t h  e i t h e r  more than  4 d i g i t s ,  a 
n o n d i g i t ,  or t h e  d i g i t s  8 o r  9 was typed .  
En te r  number c o r r e c t l y .  

An i n c o r r e c t  b lock  number was t yped .  I t  can- 
n o t  be  l a r g e r  t han  t h e  l e n g t h  o f  t h e  f i l e  
be ing  pa tched .  Enter  t h e  c o r r e c t  b lock  
number. 

The f i l e  was n o t  found on t h e  sys tem d e v i c e .  
Check t h e  d i r e c t o r y  f o r  t h e  f i l e  name. I f  
t h e  f i l e  name is n o t  found,  check f o r  c o r r e c t  
v e r s i o n  number. 

A l o c a t i o n  g r e a t e r  t han  377 was typed .  
Retype l o c a t i o n  number. 

An attempt was made t o  wr i t e  a b lock  w i t h  no 
changes  i n  i t .  Make p rope r  changes  us ing  
p a t c h  in fo rma t ion .  
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CHAPTER 12 

BOOT PROGRAM (BOOT) 

BOOT is  used t o  b o o t s t r a p  t h e  sys tem from one d e v i c e  t o  a n o t h e r ,  i . e . ,  
i f  t h e  system h a s  been moved from one type  o f  d e v i c e  t o  a n o t h e r ,  b o o t  
i s  run t o  s t a r t  t h e  sys tem on t h e  new d e v i c e .  

12.1 BOOT OPERATING PROCEDURES 

To e x e c u t e  BOOT, type :  

RUN BOOT/xx 

where : 

/xx i s  t h e  two-charac te r  d e s i g n a t i o n  f o r  t h e  d e v i c e  which  
you want t o  g e t  i n t o  o p e r a t i o n .  

/DK is t h e  RK05 d i s k  u n i t  0. 

/RX i s  t h e  RXOl d i s k e t t e  u n i t  0. 

/DY is t h e  RX02 d i s k e t t e  u n i t  0. 

An attempt t o  b o o t s t r a p  a d e v i c e  which is n o t  r e a d y  o r  does  n o t  e x i s t  
w i l l  produce u n p r e d i c t a b l e  r e s u l t s .  

12.2 BOOT ERROR MESSAGES 

Me esage 

NO 

Explanation 

No d e v i c e  o r  an i l l e g a l  d e v i c e  d e s i g n a t i o n  was 
s p e c i f i e d .  C o n t r o l  r e t u r n s  t o  t h e  Monitor .  
S p e c i f y  a l e g a l  d e v i c e  d e s i g n a t i o n .  
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CHAPTER 1 3  

L I N E  CHANGE PROGRAM ( L I N C H G )  

The L i n e  Change Program ( L I N C H G )  is a u t i l i t y  program which t e m p o r a r i -  
l y  c h a n g e s  t h e  l i n e s - p e r - p a g e  c o n f i g u r a t i o n  o f  p r i n t e d  p r o g r a m s  w i t h -  
o u t  a f f e c t i n g  t h e  SYSGEN l i n e s - p e r - p a g e  d e f a u l t  v a l u e  o f  66.  I t s  use 
is l i m i t e d  t o  p r i n t e r s  w i t h o u t  f o r m s  hardware .  

13.1 LINCHG OPERATING PROCEDURES 

To execute L I N C H G I  t y p e :  

RUN L I N C H G  [ /n l  

where: 

/n  i s  t h e  number of  l i n e s  you want on a page .  

I f  you d o  n o t  u s e  t h e  / n  o p t i o n ,  t h e  program d i s p l a y s :  

HOW MANY L I N E S  PER PAGE? 

Type t h e  number (1-99)  of l i n e s  you want .  LINCHG i n s t a l l s  t h i s  s p e c i -  
f i e d  number as t h e  number o f  l i n e s - p e r - p a g e .  The s y s t e m  d e f a u l t s  t o  
6 6  l i n e s - p e r - p a g e .  

The L I N C H G  number w i l l  r e m a i n  i n  e f f e c t  u n l e s s  a f u r t h e r  c a l l  t o  
L I N C H G  is made, t h e  s y s t e m  is r e b o o t e d ,  o r  t h e  s y s t e m  is closed down. 

Example : 

F o l l o w i n g  is a b a t c h  program w i t h  a SYSGEN d e f a u l t  of 6 6  l i n e s - p e r -  
page .  L i n e  change  commands change  t h e  l i n e s - p e r - p a g e  of v a r i o u s  p r o -  
grams.  

13-1 



. RUN JOB 1 ;66 lines-per-page. 

. RUN JOB 2 ;10 lines-per-page. 

. RUN JOB 3 ;33 lines-per-page. 

. RUN JOB 4 ;99 lines-per-page. 

HOW MANY LINES PER PAGE? 
50 
RUN JOB 5 ;50 lines-per-page. 

.RUN LINCHG/lO 

.RUN LINCHG/33 

.RUN LINCHG/99 

.RUN LINCHG 

.RUN LINCHG/66 

The above example shows how a series of programs may be run starting 
with the normal default for the first program, then incorporating a 
variety of changes for the programs which follow, and finishing with 
the default number. The 66 lines-per-page can also be reestablished 
by rebooting the system. 

13.2 LINCHG ERROR MESSAGES 

Message Explanation 

INVALID OPERATION Attempted to change lines-per-page on a 
printer with forms hardware. Such a change 
cannot be made. 
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B e f o r e  an  RK 

CHAPTER 1 4  

FORMAT PROGRAMS (DKFMT , DYFMT) 

5 d i s k  o r  an  RX02 d i s k e t t e  c a n  be  u s e c  on OS-3 0 ,  it 
m u s t  be  i n i t i a l i z e d .  I n i t i a l i z a t i o n  c o n s i s t s  o f  f o r m a t t i n g  t h e  d i s k s .  
Do n o t  i n i t i a l i z e  a d i s k  o r  d i s k e t t e  c o n t a i n i n g  any  i m p o r t a n t  i n f o r m a -  
t i o n  s u c h  a s  t h e  Moni to r  o r  o t h e r  s u c h  f i l e s .  I n i t i a l i z a t i o n  d e s t r o y s  
t h e  d a t a  on t h e  d i s k .  

F o r m a t t i n g  t h e  RK05 and RX02 means w r i t i n g  t h e  n e c e s s a r y  t i m i n g  and 
s e n s e  marks o n t o  t h e  d i s k  o r  d i s k e t t e  and e r a s i n g  any  o t h e r  i n fo rma-  
t i o n .  

An R X O l  d i s k e t t e  can  be f o r m a t t e d  t o  become an  RX02 d i s k e t t e .  T h i s  
p r o c e d u r e  c a n n o t  be  r e v e r s e d .  The R X O l  d i s k e t t e  d o e s  n o t  need t o  be  
f o r m a t t e d  t o  be  used on  an R X O l  d r i v e .  

1 4 . 1  FORMATTING R K 0 5  D I S K S  

To f o r m a t  an  RK05 d i s k ,  t y p e :  

RUN DKFMT 

The  program d i s p l a y s :  

DKMFT V 8 .00  
D R I V E ?  

Respond w i t h  t h e  number ( 0 - 3 )  of  t h e  d r i v e  where t h e  d i s k  i s  mounted.  
A f t e r  you t y p e  t h i s  number t h e  f o l l o w i n g  message  i s  d i s p l a y e d :  

ARE YOU SURE? 

Any r e s p o n s e  o t h e r  t h a n  Y (Yes) b r i n g s  back t h e  DRIVE? q u e s t i o n .  A Y 
( Y e s )  r e s p o n s e  c a u s e s  t h e  program t o  d i s p l a y :  

WRITE PASS 
READ PASS 
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These  two p h r a s e s  i n d i c a t e  t h a t  t h e  program is  i n  o p e r a t i o n ;  t h e y  r e -  
q u i r e  no r e s p o n s e  from t h e  keyboard .  Some time ( a  matter o f  s e c o n d s )  
elapses a f t e r  e a c h  p h r a s e  a p p e a r s  w h i l e  t h e  program c o m p l e t e s  t h a t  
p a r t i c u l a r  p h a s e  of o p e r a t i o n .  

When t h e  f o r m a t t i n g  o p e r a t i o n  is c o m p l e t e ,  t h e  program d i s p l a y s :  

DRIVE? 

T h i s  is a cue t o  b e g i n  f o r m a t t i n g  a n o t h e r  d i s k .  T i m e  is a l l o w e d  f o r  
t h e  p h y s i c a l  c h a n g i n g  of d i s k s .  I f  t h e  f o r m a t t i n g  is c o m p l e t e ,  t y p e  
CTRL/C t o  r e t u r n  t o  t h e  M o n i t o r .  

14.2 FORMATTING RX02 DISKETTES 

To f o r m a t  an  RX02 d i s k e t t e ,  t y p e :  

RUN DYFMT 

The program d i s p l a y s :  

DYFMT V 8 .00  
D R I V E ?  

Respond w i t h  t h e  number (0-1)  o f  t h e  d r i v e  where t h e  d i s k  i s  mounted.  
The program d i s p l a y s :  

ARE YOU SURE? 

Any r e s p o n s e  o t h e r  t h a n  Y (Yes) b r i n g s  back t h e  D R I V E  q u e s t i o n .  A Y 
( Y e s )  r e s p o n s e  causes t h e  program t o  d i s p l a y :  

FORMATTING DRIVE n 

where : 

n i s  t h e  number (0-1)  of  t h e  d r i v e  p r e v i o u s l y  i n d i c a t e d .  

T h i s  s t a t e m e n t  r e m a i n s  on t h e  s c r e e n  u n t i l  f o r m a t t i n g  is c o m p l e t e d .  
When t h e  f o r m a t t i n g  is c o m p l e t e d ,  t h e  program d i s p l a y s :  

DRIVE? 

T h i s  is a cue t o  b e g i n  f o r m a t t i n g  a n o t h e r  d i s k e t t e .  T i m e  is a l l o w e d  
f o r  t h e  p h y s i c a l  c h a n g i n g  o f  t h e  d i s k e t t e s .  I f  t h e  f o r m a t t i n g  is com- 
p l e t e d ,  t y p e  CTRL/C t o  r e t u r n  t o  t h e  M o n i t o r .  
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CHAPTER 15 

DUMP AND F I X  TECHNIQUE (DAFT) 

The Dump and F i x  Technique (DAFT) program is s i m i l a r  i n  f u n c t i o n  t o  an 
e d i t o r ,  b u t  it is used f o r  d a t a  r e c o r d s .  DAFT a l l o w s  you t o  s e a r c h  
f o r ,  examine, and change r e c o r d s ,  and t o  l i s t  r e c o r d s  o r  p a r t s  of 
r e c o r d s  on the  p r i n t e r  o r  on t h e  s c r e e n .  

DAFT a l l o w s  one inpu t  and one o u t p u t  f i l e  t o  be open a t  t h e  same t ime.  
These two f i l e s  can be t h e  same f i l e  when i n  UPDATE mode. Memory a l -  
ways c o n t a i n s  a r eco rd  from t h e  inpu t  f i l e  known a s  t h e  
c u r r e n t  r eco rd .  The c u r r e n t  r eco rd  can be modi f ied  by t h e  CHANGE com- 
mand b e f o r e  be ing  w r i t t e n  on t h e  o u t p u t  f i l e .  An o u t p u t  f i l e  is n o t  
needed i f  r e c o r d s  from t h e  inpu t  f i l e  a r e  o n l y  be ing  examined. 

1 5 . 1  DAFT COMPILING PROCEDURE 

Because the  DAFT program i s  d i s t r i b u t e d  a s  two DIBOL s o u r c e  f i l e s ,  
t hese  two s o u r c e  f i l e s  m u s t  be compiled i n t o  one b i n a r y  f i l e  b e f o r e  
DAFT can  be execu ted .  To compile  DAFT, type:  

.RUN COMP,DAFTA,DAFTB 
-SAVE DAFT 

1 5 . 2  DAFT OPERATING PROCEDURES 

To execu te  DAFT, type :  

RUN DAFT[ ,cmndfll  . . . , cmndf l7]  

where: 

cmndfll  . . . ,cmndfl7 
a r e  p r e v i o u s l y  s t o r e d  f i l e s  which c o n t a i n  DAFT commands 
t o  be used t o  dump or  f i x  a d a t a  f i l e .  I f  t h e  o p t i o n a l  
command f i l e s  a r e  n o t  p r e s e n t ,  commands a r e  e n t e r e d  v i a  
t h e  keyboard. Af t e r  t h e  l a s t  command i n  t h e  l a s t  f i l e  
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is  e x e c u t e d ,  a d d i t i o n a l  commands can be e n t e r e d  through 
t h e  keyboard. An as te r i sk  ( * )  is d i s p l a y e d  t o  i n d i c a t e  
t h a t  t h e  DAFT program is ready  f o r  a command. 

1 5 . 3  DAFT COMMAND FILE 

The command f i l e  is c r e a t e d  w i t h  t h e  COS e d i t o r  and c o n t a i n s  DAFT com- 
mands. The e n t r i e s  i n  t h e  command f i l e  are  o r d e r e d  acco rd ing  t o  a se- 
quence of needs  w i t h i n  i n d i v i d u a l  r e c o r d s .  To create  an  e f f e c t i v e  
command f i l e  you must know t h e  c o n t e n t s  of t h e  r e c o r d  and t h e  p o s s i b l e  
a reas  needing c o r r e c t i o n .  

1 5 . 4  DAFT COMMANDS 

The f i r s t  word i n  a DAFT command i s  a keyword c o n s i s t i n g  of any number 
of nonblank cha rac t e r s ,  only t h e  f i r s t  o f  w h i c h  i s  s i g n i f i c a n t .  Some 
commands i n v o l v e  b o t h  a keyword and arguments.  These arguments  a r e  
separated from each  o t h e r  and from t h e  keyword by one o r  more s p a c e s .  

1 5 . 4 . 1  Symbols Used i n  DAFT Commands 

n r e p r e s e n t s  a n  unsigned nonzero p o s i t i v e  i n t e g e r .  I f  i t  
is o p t i o n a l  i n  a command and is o m i t t e d ,  n = l  is as- 
sumed. 

< a , b >  r e p r e s e n t s  a key f i e l d  of c h a r a c t e r  p o s i t i o n s  a through 
b i n c l u s i v e .  Both a and b a r e  unsigned nonzero p o s i -  
t i v e  i n t e g e r s  and b must n o t  be smaller t h a n  a .  I f  
t h i s  i s  o p t i o n a l  i n  a command and is o m i t t e d ,  t h e  sub- 
s c r i p t e d  area s p e c i f i e d  i n  t h e  K E Y  command is used. 

+ 

d a t a  

i n d i c a t e s  t h a t  b e f o r e  a r e c o r d  i s  read  from t h e  i n p u t  
f i l e ,  t h e  c u r r e n t  r e c o r d  i n  memory ( i f  t h e r e  is one)  is 
w r i t t e n  on t h e  o u t p u t  f i l e .  The + s i g n  does  n o t  have a 
s p a c e  b e f o r e  i t  u n l e s s  i t  i s  t h e  o n l y  argument.  

r e p r e s e n t s  a p i e c e  of  d a t a .  Alphanumeric d a t a  h a s  t h e  
form: 

' c h a r a c t e r s . . . '  

N u m e r i c  d a t a  h a s  t h e  form: 

[-I  d i g i t s . .  . 
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Before  be ing  used i n  e x e c u t i n g  a command, d a t a  is ad- 
j u s t e d  t o  t h e  same l e n g t h  as  t h e  key f i e l d  < a , b > .  I f  
t h e  d a t a  is smaller and a lphanumer ic ,  i t  i s  
l e f t - j u s t i f i e d  i n  t h e  f i e l d  and f i l l e d  w i t h  spaces on 
t h e  r i g h t .  I f  d a t a  i s  smaller and numeric ,  i t  i s  
r i g h t - j u s t i f i e d  and f i l l e d  w i t h  z e r o s  on t h e  l e f t .  I f  
d a t a  i s  l a r g e r  and a lphanumer ic ,  e x c e s s  c h a r a c t e r s  on 
t h e  r i g h t  a r e  ignored .  I f  i t  i s  l a r g e r  and numeric ,  
excess c h a r a c t e r s  on t h e  l e f t  a r e  ignored .  

15.4.2 DAFT Command Summary 

Commands a r e  e n t e r e d  a f t e r  DAFT d i s p l a y s  an  a s t e r i s k  ( * )  . 

Command Func t ion  

Advance [n ]  [+I Advances t h e  i n p u t  f i l e  n r e c o r d s .  

Backspace [ nl Backspaces n r e c o r d s  i f  t h e  i n p u t  f i l e  was 
opened w i t h  t h e  UPDATE command. 

Change [ < a ,  b> ] d a t a  Replaces t h e  d a t a  i n  t h e  c u r r e n t  key f i e l d  o f  
t h e  r eco rd  c u r r e n t l y  i n  memory w i t h  t h e  d a t a  
s p e c i f i e d .  I f  <a ,b>  is  u s e d ,  i t  t e m p o r a r i l y  
o v e r r i d e s  t h e  key f i e l d  s p e c i f i e d  i n  t h e  key 
s t a t e m e n t  . 

Disp lay  In] 

E x i t  

F i n i  [+ ]  

Goto n[+]  

Help 

Sets t h e  w i d t h  o f  t h e  l i n e  o f  t h e  l i s t i n g  
d e v i c e  ( s c r e e n  o r  p r i n t e r )  t o  n charac te rs  
(maximum 1 3 0 ) .  I f  n i s  o m i t t e d ,  t h i s  command 
t u r n s  t h e  g r i d  on i f  i t  is  o f f  and t u r n s  i t  
o f f  i f  i t  i s  on. 

Re tu rns  c o n t r o l  t o  t h e  COS-310 Monitor i f  no 
o u t p u t  f i l e  is open. 

Closes t h e  o u t p u t  f i l e .  I f  + is  spec i f i ed ,  
t h e  c u r r e n t  r e c o r d  and t h e  remainder  of  t h e  
i n p u t  f i l e  a r e  f i r s t  cop ied  t o  t h e  o u t p u t  
f i l e .  To wr i te  d a t a  t o  a f i l e  opened f o r  UP- 
DATE, t h e  + m u s t  be s p e c i f i e d .  

Makes r eco rd  n t h e  c u r r e n t  r e c o r d .  

D i s p l a y s  a summary o f  DAFT commands. 
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Command Function 

I n p u t  f i l n a m [ / l o g i c a l  u n i t  # I  
Opens t h e  s p e c i f i e d  f i l e  f o r  i n p u t .  The 
f i r s t  r e c o r d  is  read  and becomes t h e  c u r r e n t  
r e c o r d .  

Key a , b  

L i s t  [n l  [ < a , b > l  [ + I  

S e t s  the key to  character positions a through 
b i n c l u s i v e .  

P r i n t s  n c o n s e c u t i v e  r e c o r d s  beg inn ing  w i t h  
t h e  c u r r e n t  r e c o r d .  The s u b s c r i p t  < a , b >  rep-  
r e s e n t s  t h e  c o n s e c u t i v e  c h a r a c t e r s  t h a t  a r e  
t o  be c o n s i d e r e d .  

Output  f i l n a m [ / l o g i c a l  u n i t  81 
Opens t h e  s p e c i f i e d  f i l e  f o r  o u t p u t .  

Put  [n]  

Query  

Rewind 

Writes n c o p i e s  of t h e  r e c o r d  c u r r e n t l y  i n  
memory o n t o  t h e  o u t p u t  f i l e .  

D i s p l a y s  t h e  names o f  t h e  i n p u t  and o u t p u t  
f i l e s ,  t h e  u n i t s  where t h e  f i l e s  a r e  l o c a t e d ,  
t h e  r e c o r d  c u r r e n t l y  i n  memory, and t h e  v e r -  
s i o n  number of t h e  DAFT program. 

Reopens t h e  i n p u t  f i l e .  The f i r s t  r e c o r d  be- 
comes t h e  c u r r e n t  r e c o r d .  

Sea rch  [ < a , b > l d a t a [ + l  S e a r c h e s  t h e  c u r r e n t  r e c o r d  and t h e n  succeeld- 
i n g  r e c o r d s  f o r  an o c c u r r e n c e  o f  t h e  s p e c i -  
f i e d  d a t a  appea r ing  i n  t h e  key f i e l d .  

Type [nl [ < a , b > l  [ + I  Same a s  L i s t  e x c e p t  o u t p u t  is d i s p l a y e d  on 
t h e  s c r e e n .  

Update f i l n a m [ / l o g i c a l  u n i t  # I  
Opens t h e  s p e c i f i e d  f i l e  f o r  upda t ing .  T h i s  
command can o n l y  be s p e c i f i e d  f o r  a f i l e  w i t h  
f i x e d - l e n g t h  r e c o r d s  s i n c e  d i r e c t  access I,/O 
i s  used t o  move r e c o r d s .  

Ver s ion  

Write [n]  

X 

D i s p l a y s  t h e  v e r s i o n  number o f  DAFT. 

Per forms t h e  same f u n c t i o n  a s  Advance [n]  
[ + I .  The n t h  r eco rd  a f t e r  t h e  c u r r e n t  r e c o r d  
becomes t h e  new c u r r e n t  r e c o r d .  

Ou tpu t s  t h e  r e c o r d  number and s i z e  of t h e  
c u r r e n t  r e c o r d  on t h e  o u t p u t  d e v i c e  ( e i t h e r  
s c r e e n  o r  pr i n t e r  depending on whether  t h e  
l a s t  r e c o r d  w a s  o u t p u t  by a Type or L i s t  DAFT 
command). The p r i n t e r  is t h e  i n i t i a l  o u t p u t  
d e v i c e .  
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1 5 . 5  DAFT OUTPUT 

R e c o r d s  can be l i s t e d  w i t h  a g r i d  above them. The  g r i d  h a s  two l i n e s  
of numbers  w h i c h  show t h e  character  p o s i t i o n s .  The  l o w e r  of t h e  two 
l i n e s  represents  t h e  ones d i g i t s  of t h e  column c o u n t s .  The upper l i n e  
represents  t h e  t e n s  d i g i t s .  T h e  t e n s  d i g i t s  a re  p r i n t e d  f o r  t h e  f i r s t  
and l a s t  column i n  t h e  record ( o r  p a r t  of t h e  r e c o r d )  or whenever t h e  
t ens  d i g i t  increments. I f  t h e r e  is a hundreds  d i g i t ,  i t  is  p r i n t e d  i n  
column 1 or  whenever i t  increments. 

Fo l lowing  is a n  example o f  a DAFT program i n  ope ra t ion .  

. R  DAFT 
*HELP 
ADVANCE N+ 
BACKSPACE N 
CHANGE < A , B >  DATA 
D I S P L A Y  N 
E X I T  
F I N 1  + 
G O T 0  N+ 
HELP 
INPUT LABEL/UNIT 

OUTPUT LABEL/UNIT 

KEY A , B  
L I S T  N KEY+ 

PUT N 
QUERY 
REWIND 

TYPE N < A I B > +  
UPDATE LABEL/UNIT 
VERSION 
WRITE N 
X 
*VERSION 

* I N P U T  M A I L I N G / l  
* D I S P L A Y  70  
*T 1 

SEARCH < A , B >  DATA + 

DAFT VERSION 8.00 

RECORD 0 0 0 0 0 1  O F  F I L E  MAILNG, RECORD L E N G T H 2 1 4 0  CHARACTERS 

D I G I T A L  EQUIPMENT CORP. D. F. PAVLOCK 12-3 

1 4 6  MAIN ST.  MAYNARD M A 0 1 7 5 4 0 S / 8 - 1  0 0 1 2 3 4 5 A 1 1  

*D 
*T 2 

RECORD 0 0 0 0 0 1  O F  F I L E  MAILNG, RECORD LENGTH=140 CHARACTERS 
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0 1 2 3 4 5 6 7 
1234567890123456789012345678901234567890123456789012345678901234567890 
DIGITAL EQUIPMENT CORP. D. F. PAVLOCK 12-3 

7 8 9 10 1 2 3 4 
1234567890123456389012345678901234567890123456789012345678901234567890 

ST. MAYNARD MA017540S/8-1 0012345A11 
146 MAIN 

RECORD 000002 OF FILE MAILNG, RECORD LENGTH=140 CHARACTERS 

0 1 2 3 4 5 6 7 

1234567890123456789012345678901234567890123456789012345678901234567890 
DIGITAL EQUIPMENT CORP. K. RICHER 12-3 

7 8 9 10 1 2 3 4 

1234567890123456789012345678901234567890123456789012345678901234567890 
146 MAIN ST. 

MA01754COS 300 0001972T 3 

*T 2<25,50> 

RECORD 000002 OF FILE MAILNG, 

2 3 4 5 
56789012345678901234567890 
K. RICHER 

RECORD 000003 OF FILE MAILNG, 

2 3 4 5 
56789012345678901234567890 

S.  RABINOWITZ 

*A 1 
*KEY 1,50 

RECORD 000004 OF FILE MAILNG, 

MAYNARD 

RECORD LENGTH=140 CHARACTERS 

RECORD LENGTH=140 CHARACTERS 

RECORD LENGTH=140 CHARACTERS 

0 1 2 3 4 5 
12345678901234567890123456789012345678901234567890 
D I G I TAL R. LARY 

RECORD 000005 OF FILE MAILNG, RECORD LENGTH=140 CHARACTERS 

0 1 2 3 4 5 
12345678901234567890123456789012345678901234567890 
DEC S. G. WELCOME 
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*Q 
INPUT F I L E :  MAILNG OPEN 
U N I T :  0 1  
OUTPUT FILE:  /NONE/ 
UNIT: 00 
K E Y = < o o ~ , ~ s ~ >  

RECORD 0 0 0 0 0 5  OF F I L E  M A I L N G ,  RECORD LENGTH=140 CHARACTERS 

DAFT VERSION 8 . 0 0  

15.6 DAFT ERROR MESSAGES 

Message Explanation 

BAD D I G I T  I N  DATA I n  a Change o r  Search  command, a c h a r a c t e r  
o t h e r  t han  d i g i t s  o r  a minus s i g n  
i s  c o n t a i n e d  i n  a numeric d a t a  f i e l d .  
Remove bad c h a r a c t e r s .  

CANT BACKSPACE PAST B E G I N  OF F I L E  
Attempted t o  backspace p a s t  t h e  beg inn ing  of 
f i l e .  The f i r s t  r eco rd  i n  t h e  f i l e  becomes 
t h e  cu r  r e n t  r e c o r d .  

CANT BACKSPACE WITH SEQUENTIAL INPUT 
Attempted t o  backspace wi th  s e q u e n t i a l  i n p u t .  
Backspace o n l y  p o s s i b l e  when f i l e  is i n  up- 
d a t e  mode. 

END OF INPUT F I L E  AT RECORD nnnn 
Attempted t o  r ead  p a s t  t h e  e n d - o f - f i l e  mark 
on t h e  i n p u t  f i l e .  T h i s  i s  n o t  n e c e s s a r i l y  
an  e r r o r .  nnnn was t h e  l a s t  r e c o r d  r e a d .  
The i n p u t  f i l e  is c l o s e d .  Reopen t h e  f i l e .  

EXCESSIVE G R I D  SIZE T h e  g r i d  ( p r i n t e r  w id th )  may n o t  be g r e a t e r  
t h a n  1 3 0  c h a r a c t e r s .  Reduce t h e  g r i d  s i z e .  

EXTRA CHARS E x t r a  c h a r a c t e r s  were found a f t e r  t h e  end of  
a command. Remove e x t r a  c h a r a c t e r s .  

ILLEGAL RECORD - CLOSING F I L E  
The f i l e  be ing  updated c o n t a i n s  a bad r e c o r d  
(one n o t  t h e  same s i z e  a s  r e c o r d  1 ) .  Only 
f i x e d - l e n g t h  r e c o r d s  a r e  p e r m i t t e d  on such 
f i l e s .  The f i l e  i s  c l o s e d .  Reopen t h e  f i l e .  
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Me8 sag e E x p l a n a t i o n  

KEY ENTIRELY PAST END OF RECORD 
The key s p e c i f i e d  i n  a L i s t  or  Type DAFT com- 
mand began w i t h  a c h a r a c t e r  g rea t e r  t h a n  t h e  
r e c o r d  s i z e .  Reduce t h e  s i z e  of t h e  key. 

KEY EXTENDS PAST RECORD END 
Attempted a change w i t h  a key t h a t  e x t e n d s  
p a s t  t h e  end of  a r e c o r d .  However, a l i s t  
w i t h  s u c h  a key is p o s s i b l e .  I n  s u c h  a c a s e ,  
t h e  l i s t  is  t e r m i n a t e d  a t  t h e  end of  t h e  
r e c o r d .  

KEY TOO B I G  

NO DATA 

NO INPUT F I L E  

NO LABEL NAME 

NO OUTPUT FILE 

The key exceeded 100 c h a r a c t e r s .  Reduce t h e  
s i z e  of  key. 

Data was n o t  spec i f ied  i n  a CHANGE o r  SEARCH 
command. S p e c i f y  required d a t a .  

The  command does  n o t  have an i n p u t  f i l e .  
Open an i n p u t  f i l e .  

The  f i l e  name was o m i t t e d  i n  an INPUT, OUT- 
PUT, or UPDATE command. Implement a name. 

The command r e q u i r e s  an o u t p u t  f i l e  b u t  one 
is  n o t  open. The command is t e r m i n a t e d  a t  
t h e  p o i n t  j u s t  p r i o r  t o  w r i t i n g  t h e  c u r r e n t  
r eco rd  on t h e  o u t p u t  f i l e .  Open an o u t p u t  
f i l e .  

OUTPUT F I L E  ALREADY OPEN A r e q u e s t  was made t o  open an o u t p u t  f i l e  
w h i l e  one was a l r e a d y  open. Only one o u t p u t  
f i l e  can  be open a t  a time. The r e q u e s t  is 
ignored .  C lose  t h e  c u r r e n t  o u t p u t  f i l e  be- 
f o r e  opening  a new f i l e .  

OUTPUT F I L E  S T I L L  OPEN An E X I T  canno t  be made when t h e  o u t p u t  f i l e  
i s  open.  The o u t p u t  f i l e  can  be c l o s e d  w i t h  
t h e  F I N 1  command or CTRL/C. 

PUSHDOWN OVERFLOW The program w i l l  a b o r t  w i t h  t h i s  message when 
t o o  many e r r o r s  a r e  made. R e s t a r t  DAFT. 

0 NOT ALLOWED The 0 ( z e r o )  is n o t  a p e r m i s s i b l e  argument.  
Don ' t  u se  0.  
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CHAPTER 16  

REPORT PROGRAM GENERATOR ( P R I N T )  

P R I N T  e a s e s  t h e  c r e a t i o n  of r e p o r t  programs. Using a command f i l e  
which d e s c r i b e s  t h e  r e p o r t ,  PRINT g e n e r a t e s  a D I B O L  program which pro-  
duces  t h e  r e p o r t .  

PRINT is two programs cha ined  t o g e t h e r .  The f i r s t  program r e a d s  and 
v a l i d a t e s  t h e  command f i l e  whi le  c r e a t i n g  memory t a b l e  e n t r i e s .  I f  no 
command f i l e  e r r o r s  a r e  d e t e c t e d ,  t h e  second program produces  t h e  
DIBOL r e p o r t  program. The two programs which g e n e r a t e  t h e  r e p o r t  pro- 
gram r e q u i r e  a t o t a l  of 16K b y t e s  of memory. 

16 .1  P R I N T  COMPILING PROCEDURE 

PRINT is d i s t r i b u t e d  a s  s e v e r a l  sou rce  f i l e s .  The f i l e s  m u s t  be com- 
p i l e d  i n t o  two programs b e f o r e  PRINT can be execu ted .  

The PRINT source  f i l e s  c o n t a i n  the  fo l lowing  in fo rma t ion :  

0 PRINT1,  PRINT2 a r e  t h e  d a t a  s e c t i o n s .  
0 P R I N T 3 ,  P R I N T 4 ,  PRINT5 ,  PRINT6 a r e  the  procedure  s e c t i o n s  of 

0 PRINT7,  P R I N T 8 ,  PRINT9 ,  PRINT0 a r e  the  procedure  s e c t i o n s  of 
t h e  p a r s i n g  ( r ead ing  and v a l i d a t i n g )  phase .  

t h e  g e n e r a t i o n  phase .  

Use t h e  fo l lowing  procedure  t o  compile  t h e  d i s t r i b u t e d  P R I N T  s o u r c e  
f i l e s  i n t o  b i n a r y  programs.  

.RUN COMP,PRINT1,PRINT2,PRINT3,PRINT4,PRINT5,PRINT6 . SAVE P R I N T A  

.RUN COMP,PRINT1,PRINT2,PRINT7,PRINT8,PRINT9,PRINTO 

.SAVE PRINTB 
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1 6 . 2  P R I N T  OPERATING PROCEDURES 

To execute PRINT, type:  

RUN PRINTA+PRINTB , cmndf 1 [ /xyl 

where: 

cmnd f 1 is t h e  name of a p r e v i o u s l y  s t o r e d  command f i l e .  

PRINTA+PRINTB 
a r e  t h e  compiled PRINT DIBOL programs.  

X is  a s w i t c h  which d e t e r m i n e s  whether t h e  command f i l e  
is t o  b e  l i s t e d  on t h e  p r i n t e r ;  N means no l i s t ,  L 
means l i s t .  

Y is a s w i t c h  which d e t e r m i n e s  whether t h e  D I B O L  program 
( d a t a  f i l e )  c r e a t e d  by e x e c u t i n g  PRINT is t o  be  l i s t e d  
on t h e  p r i n t e r ;  N means no l i s t ,  L means L i s t .  

If  x and y are  b o t h  N ,  t h e  s w i t c h e s  and t h e i r  p reced ing  slash can  be  
o m i t t e d .  

The ou tpu t  from t h e  RUN PRINT command is a d a t a  f i l e  which m u s t  be  
conve r t ed  t o  a source f i l e  w i t h  t h e  u s e  o f  FILEX. 

1 6 . 2 . 1  FILEX - Creation of Source  F i l e  

Use t h e  fo l lowing  FILEX command sequence t o  create  a sou rce  f i l e  from 
t h e  d a t a  f i l e  c r e a t e d  by PRINT. (See Chapter  1 0  f o r  FILEX informa- 
t i o n . )  

.RUN F I L E X  
FILEX V 8.00 
OPT ( C ,  D ,  L ,  X ,  Z ) :  C 
INPUT MODE ( A ,  D ,  U ) :  D 
FILE NAME: $RPG/logical u n i t  # 
OUTPUT MODE ( A ,  D ,  S ,  U ) :  S 
F I L E  NAME: pronam 
OPT ( C ,  D ,  L ,  X ,  2 ) :  X 

Pronam is any name d e s i r e d ,  b u t  i t  is u s u a l l y  t h e  same name a s  i s  used 
i n  t h e  IDENT l i n e  o f  t h e  command f i l e .  
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16.2.2 Compilat ion 

To compile t h e  DIBOL sou rce  program c r e a t e d  by running t h e  PRINT o u t -  
p u t  through F I L E X ,  type :  

. R U N  COMP,pronam 

.SAVE pronam 

16.2.3 Program Execut ion 

To execu te  t h e  compiled D I B O L  program, type :  

. R U N  pronam 

where: 

p r  onam i s  t h e  name of t h e  sou rce  program c r e a t e d  by FILEX and 
compiled i n  S e c t i o n  1 6 . 2 . 2  

The execu t ion  of t h i s  program produces t h e  r e p o r t .  

16.3 PRINT COMMAND F I L E  

The P r i n t  Command F i l e  has  s i x  s e c t i o n s :  

I D E N T  i d e n t i f i e s  t h e  program and au tho r  
H E A D l , H E A D 2  p r o v i d e s  page headings  f o r  t h e  r e p o r t  
INPUT d e s c r i b e s  t h e  i n p u t  f i l e  
COMPUTE d e s c r i b e s  any computat ion t o  be done 
PRINT d e s c r i b e s  t h e  r e p o r t  column headings  
END i s  an o p t i o n a l  d i r e c t i v e  a t  t h e  end of t h e  P r i n t  

Command F i l e  

16.3.1 IDENT S e c t i o n  

The form of t h e  IDENT s e c t i o n  is: 

I D E N T  p ronam[ / log ica l  u n i t  # I  [ , a u t h o r ]  

where: 

pronam is  t h e  name o f  t h e  D I B O L  sou rce  program t o  be g e n e r a t -  
ed . 

/ l o g i c a l  u n i t #  
is t h e  number r e f e r e n c i n g  t h e  s t o r a g e  l o c a t i o n  of t h e  
pr og r am. 
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, au tho r  any t e x t  from 1 t o  24 c h a r a c t e r s  i n  l e n g t h .  

Example : 

IDENT TEST41/14, J O H N  DOE ;Program named TEST41, on l o g i c a l  u n i t  
; 1 4 ,  w r i t t e n  by John Doe. 

1 6 . 3 . 2  HEADl and HEAD2 Section 

H E A D l  is t h e  f i r s t  heading l i n e  on each  page o f  t h e  r e p o r t .  HEAD2 is  
t h e  second l i n e .  H E A D l  and HEAD2 a re  bo th  o p t i o n a l .  The o n l y  d i f f e r -  
ence  between HEADl and HEAD2 is t h a t  H E A D l  i n f o r m a t i o n  w i l l  be expand- 
ed ( i f  space permits) by i n s e r t i n g  a space between each  c h a r a c t e r .  
HEAD2 h a s  no such expans ion  c a p a b i l i t y .  

The form is: 

[ H E A D 1  ' t e x t ' ]  

[HEADZ ' t e x t ' ]  

where: 

t e x t  i s  a s t r i n g  0- u p  t o  132 c h a r a c t e r s  from t h e  
c h a r a c t e r  se t ,  e x c l u s i v e  o f  s i n g l e  q u o t e s .  

There  can  b e  more than  one H E A D l  o r  HEAD2 l i n e .  I f  t h i s  is t h e  
t h e  i n d i v i d u a l  t e x t s  a r e  l i n k e d  t o g e t h e r .  

Example : 

H E A D l  'COMPUTATION AND SUMMARY RESULTS' 

HEADl  'FOR AUGUST,  1973 '  

OS-310 

case , 

1 6 . 3 . 3  I N P U T  Section 

The INPUT s e c t i o n  c o n s i s t s  o f  t h e  INPUT s t a t e m e n t  on one l i n e  fo l lowed 
by f i e l d  d e s c r i p t i o n  l i n e s  d e s c r i b i n g  t h e  f i e l d s  of t h e  i n p u t  r e c o r d .  

The form of  t h e  i n p u t  s t a t e m e n t  is: 

INPUT [ f i l n a m [ / l o g i c a l  u n i t  # I  1 t ,SI 

where: 

f i lnam is t h e  name o f  t h e  i n p u t  f i l e .  
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/ l o g i c a l  u n i t  # 

I S  summarizes r a t h e r  t h a n  d e s c r i b e s  t h e  r e p o r t .  

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

I f  t h e  f i l e  name i s  o m i t t e d ,  t h e  g e n e r a t e d  program w i l l  r e q u e s t  i t  
when t h e  r e p o r t  i s  run.  

The form of each f i e l d  d e s c r i p t i o n  l i n e  is: 

[ f ldnaml , 

where: 

f ldnam 

A 

D 

n 

.m 

P 

The maximum 

is t h e  name of  t h e  f i e l d .  

i s  an a lphanumer ic  f i e l d .  

i s  a n u m e r i c  f i e l d .  

i s  t h e  s i z e  of  t h e  f i e l d ,  expres sed  i n  c h a r a c t e r s  (510 
maximum f o r  A f i e l d ,  15  maximum f o r  D f i e l d ) .  

is t h e  number of dec imal  p l a c e s  i n  t h e  f i e l d  and is 
v a l i d  o n l y  f o r  numeric f i e l d s .  

is used o n l y  f o r  t h e  break  f i e l d s  ( a  break  f i e l d  is 
used i n  c o n j u n c t i o n  w i t h  ACCUMULATE t o  p r i n t  t o t a l s ) .  
The r is  a s i n g l e  d i g i t  e x p r e s s i n g  t h e  r e l a t i v e  impor- 
t a n c e  of  t h e  f i e l d ;  1 i n d i c a t e s  l e a s t  i m p o r t a n t  and 9 
i n d i c a t e s  most impor t an t .  When t o t a l s  a r e  p r i n t e d  f o r  
a more impor t an t  b r e a k ,  t o t a l s  f o r  a l l  lesser  b r e a k s  
a r e  a l s o  p r i n t e d .  

s t a r t s  a new r e p o r t  page a f t e r  t h e  t o t a l s  f o r  t h i s  
b reak  a r e  p r i n t e d .  

number of f i e l d s  i s  20 .  

1 6 . 3 . 4  COMPUTE Sect ion 

T h i s  o p t i o n a l  s e c t i o n  s t a r t s  w i th  a l i n e  c o n t a i n i n g  o n l y  one word: 

COMPUTE 

DIBOL s t a t e m e n t s  appear  on succeeding  l i n e s  i n  t h e  f o l l o w i n g  form: 

fldnam = e x p r e s s i o n  
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where: 

fldnam is  t h e  name of a d e s t i n a t i o n  f i e l d  and m u s t  n o t  
c a t e  
r e s u l t  name. 

d u p l i -  
any i n p u t  f i e l d  name nor any p r e v i o u s  computa t ion  

e x p r e s s i o n  
i s  any v a l i d  DIBOL e x p r e s s i o n .  I t  may be a s i n g l e  a l -  
phanumeric f i e l d  or  l i t e r a l ,  or any numeric expression, 

U n l i k e  DIBOL,  PRINT uses  decimal  p l a c e s .  I t  w i l l  n o t  a l low a d d i t i o n  
and s u b t r a c t i o n  of e x p r e s s i o n s  w i t h  d i f f e r e n t  numbers of dec imal  
p l a c e s .  The r e s u l t  of such an e x p r e s s i o n  w i l l  have t h e  same number of 
decimal  p l a c e s  a s  t h e  e l emen t s  of t h e  e x p r e s s i o n .  

The  number of decimal  p l a c e s  i n  t h e  r e s u l t  of a m u l t i p l i c a t i o n  expres -  
s i o n  is t h e  sum of t h e  dec imal  p l a c e s  i n  t h e  two e x p r e s s i o n s .  

The number of decimal  p l a c e s  i n  t h e  r e s u l t  of a d i v i s i o n  e x p r e s s i o n  is  
t h e  d i f f e r e n c e  i n  decimal  p l a c e s  between t h e  number being d i v i d e d  and 
t h e  d i v i s o r .  

To a d j u s t  t h e  number of decimal  p l a c e s  f o r  any e x p r e s s i o n ,  m u l t i p l y  by 
t h e  c o n s t a n t  1 . 0 0  w i t h  t h e  number of decimal  p l a c e s  e q u a l  t o  t h e  long-  
e s t  number of decimal  p l a c e s  i n  t h e  o t h e r  v a l u e s .  For example,  expr  1 
h a s  2 p l a c e s ,  and expr  2 no p l a c e s ,  t hen  

expr 1 * expr  2 * 1 . 0 0  

h a s  four  decimal  p l a c e s .  

PRINT a l lows  decimal  p l a c e s  i n  numeric c o n s t a n t s .  

1 6 . 3 . 5  P R I N T  Section 

The PRINT s e c t i o n  beg ins  w i t h  a l i n e  c o n t a i n i n g  on ly  one word: 

PRINT 

The n e x t  1 2  l i n e s  d e s c r i b e  t h e  f i e l d s  t o  be p r i n t e d  ( n o t  a l l  1 2  l i n e s  
m u s t  be u s e d ) .  The form of t h e s e  f i e l d  d e s c r i p t i o n s  i s :  

f ldnam, ' t e x t ' [ , A ] [ , f o r m a t l  

where: 

f ldnam is t h e  name of t h e  f i e l d  and m u s t  be e i t h e r  an i n p u t  
f i e l d  o r  t h e  r e s u l t  of a computat ion.  
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I t e x t '  

, A  

fo rma t  

is an a lphanumer ic  s t r i n g  of COS-310 c h a r a c t e r s  del im- 
i t e d  by s i n g l e  q u o t e s .  T h i s  t e x t  is used a s  t h e  head- 
i n g  of t h e  r e p o r t  columns and on t h e  t o t a l  l i n e s  f o r  
b reak  f i e l d s .  

i s  p r e s e n t  o n l y  i f  t h e  f i e l d  is t o  b e  accumulated and 
t h e  sum is t o  be p r i n t e d  on t o t a l  l i n e s .  The f i e l d  
m u s t  be numeric .  

i s  a s t r i n g  of t e x t  showing t h e  fo rma t  f o r  t h e  numeric 
f i e l d s .  I f  t h e  fo rma t  i s  n o t  i n c l u d e d ,  PRINT w i l l  c r e -  
a t e  one us ing  t h e  d e s c r i p t i o n  of t h e  f i e l d  ( i f  t h i s  is 
an accumulated f i e l d ,  two e x t r a  p l a c e s  w i l l  be as -  
sumed).  T h a t  c r e a t e d  format  w i l l  u s e  an a p p r o p r i a t e  
number of dec imal  and i n t e g e r  p l a c e s  i n  t h e  f o l l o w i n g  
form: 

xx,xxx.xx- 
The t e x t  used f o r  t i t l e s  may be s e v e r a l  words s e p a r a t e d  by a s t e r i s k s .  
T h i s  c e n t e r s  e a c h  word over  a column i n  s e p a r a t e  l i n e s .  For example: 

GPAY, 'GROSS*PAY' 

w i l l  cause 

GROSS 
PAY 

t o  be  p l aced  over  t h e  GPAY column. I f  GPAY is a l s o  a break f i e l d ,  
t h e n  : 

GROSS PAY TOTAL 

w i l l  be used on t h e  t o t a l  l i n e  i n s t e a d  of  GROSS*PAY TOTAL. 

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

, An 

Where n is t h e  s i z e  of  t h e  f i e l d .  T h i s  w i l l  produce n b lank  columns 
i n  t h e  r e p o r t .  

I f  any two f i e l d  d e s c r i p t o r s  are  n o t  s e p a r a t e d  by a f i l l e r  d e s c r i p t o r ,  
then  two b lank  columns w i l l  s e p a r a t e  t h e  f i e l d s  i n  t h e  r e p o r t .  

Example : 

PRINT 
NAME, 'EMPLOYEE NAME' 
DEPT, 'DEPARTMENT' 
GPAY, 'GROSS*PAY',A,XX,XXX.XX 
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1 6 . 3 . 6  END S e c t i o n  

The END s e c t i o n  is o p t i o n a l  and c o n s i s t s  of a l i n e  c o n t a i n i n g  o n l y  t h e  
word : 

END 

16 .4  PRINT ERROR MESSAGES 

Most e r r o r s  i n  PRINT r e s u l t  from i n c o r r e c t  i n f o r m a t i o n  i n  t h e  command 
f i l e .  These a r e  c o r r e c t a b l e  w i t h  t h e  e d i t o r  and Monitor commands. 

PRINT e v a l u a t e s  each  s t a t e m e n t  i n  t h e  command f i l e  f o r  c o r r e c t n e s s .  
Whenever e r r o r s  o c c u r ,  t h e  e n t i r e  l i n e  where t h e  e r r o r  occured  and a 
message a r e  p r i n t e d .  The number p r i n t e d  near t h e  e r r o r  message i n d i -  
c a t e s  t h e  c h a r a c t e r  p o s i t i o n  where the  e r r o r  o c c u r r e d .  The f o l l o w i n g  
e r r o r  messages a r e  used by PRINT.  

Message Explanat ion 

ALPHA LITERAL REQUIRED Expected alphanumer i c  1 i t e r  a1 is m i s s -  
ing .  I n s e r t  where a p p r o p r i a t e .  

ALREADY D E F I N E D  

HEADER I S  TOO LONG 

Attempt t o  name a f i e l d  i n  t h e  INPUT o r  
COMPUTE s e c t i o n  w i t h  a name t h a t  was 
p r e v i o u s l y  used. C o r r e c t  t h e  command 
f i l e .  

The header  l i n e  exceeds  132 c h a r a c t e r s .  
C o r r e c t  t h e  command f i l e .  

IMPROPER D E F I N I T I O N  F i l l e r  item i n  t h e  PRINT s e c t i o n  i s  used 
i n c o r r e c t l y .  C o r r e c t  t h e  command f i l e .  

IMPROPER LITERAL L i t e r a l  too long .  Shor t en  t h e  l i t e r a l .  

IMPROPER USE OF DECIMAL PLACES 
The number of dec imal  p l a c e s  exceeds  t h e  
s i ze  of t h e  f i e l d  being d e f i n e d .  Reduce 
t h e  number of decimal  p l a c e s .  

INTEGER FROM 1-15 R E Q U I R E D  The  s i z e  of a numeric f i e l d  s p e c i f i e d  i n  
t h e  INPUT s e c t i o n  m u s t  be between 1-15. 
C o r r e c t  t he  command f i l e .  
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Message 

I N T E G E R  FROM 1-132 REQUIRED 

INTEGER REQUIRED 

LITERAL TOO LONG 

MUST BE I D E N T  

MUST BE NUMERIC ITEM 

MUST BE S 

NEED F I L E  NAME 

NO E N D I N G  QUOTE 

NO INPUT D I R E C T I V E  

NO PRINT ITEMS 

NOT D E F I N E D  

NOT ENOUGH R I G H T  PARENTHESES 

PICTURE TOO LONG 

E x p l a n a t i o n  

The expec ted  numeric f i e l d s  o u t  of 
range.  Reduce t h e  f i e l d  s i z e  t o  fewer 
than  1 3 2  c h a r a c t e r s .  

I n t e g e r  miss ing  where expec ted .  Check 
and i n s e r t  a s  needed. 

F i e l d  d e s c r i p t i o n  exceeds  30 c h a r a c t e r s .  
Reduce t o  fewer than  30 c h a r a c t e r s .  

The f i r s t  s e c t i o n  i n  t h e  command f i l e  
m u s t  be I D E N T .  C o r r e c t  t h e  command 
f i l e  . 
An i tem expec ted  t o  be numeric is de- 
f i n e d  i n c o r r e c t l y .  Redef ine .  

S is t h e  o n l y  l e g a l  o p t i o n  i n  t h e  INPUT 
s t a t e m e n t  t h a t  f o l l o w s  t h e  comma. 
I n s e r t  S. 

F i l e  name miss ing  from I D E N T  s t a t e m e n t .  
C o r r e c t  t h e  command f i l e .  

No c l o s i n g  quo te  f o r  a H E A D 1 ,  H E A D 2 ,  o r  
PRINT s t a t e m e n t .  I n s e r t  c l o s i n g  q u o t e .  

The INPUT s t a t e m e n t  i s  m i s s i n g .  C o r r e c t  
t h e  command f i l e .  

No f i e l d s  a r e  s p e c i f i e d  fo l lowing  t h e  
PRINT s t a t e m e n t .  C o r r e c t  t h e  command 
f i l e .  

Attempted t o  p r i n t  a f i e l d  t h a t  h a s  no t  
been d e f i n e d .  C o r r e c t  t h e  command f i l e .  

A s t a t e m e n t  i n  t h e  COMPUTE s e c t i o n  has  
t o o  few r i g h t  p a r e n t h e s e s .  C o r r e c t  t h e  
command f i l e .  

The p i c t u r e  o r  e d i t  mask f o r  p r i n t i n g  
exceeds  22  c h a r a c t e r s .  Reduce t o  fewer 
than  22  c h a r a c t e r s .  
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Me s sag e Explanation 

SYNTAX ERROR S ta t emen t  con ta ins  i l l e g a l  c h a r a c t e r s  or 
op t ions .  Correct t h e  command f i l e .  

TOO MANY COLUMNS I N  REPORT More than  1 3 2  columns under HEAD1, 
HEAD2, o r  PRINT sec t ions .  Correct  t h e  
command f i l e .  

TOO MANY COMPUTE STATEMENTS More t h a n  e i g h t  COMPUTE statements  were 
s p e c i f i e d .  Correct t h e  command f i l e .  

s ec t ion .  Correct t h e  command f i l e .  
TOO MANY DATA ITEMS More t h a n  20 d a t a  items i n  t h e  INPUT 

TOO MANY LEFT PARENTHESES A s ta tement  i n  t h e  COMPUTE s e c t i o n  is 
too compl ica ted  t o  be d e c i p h e r e d  by 
PRINT. S i m p l i f y  t h e  command f i l e .  

TOO MANY LIST ITEMS More than  20 list items i n  t h e  INPUT 
sec t ion .  Correct t h e  command f i l e .  

TOO MANY R I G H T  PARENTHESES A s t a t e m e n t  i n  t h e  COMPUTE s e c t i o n  h a s  
too many r i g h t  p a r e n t h e s e s .  C o r r e c t  t h e  
command f i l e .  

UNKNOWN DIRECTIVE An i n v a l i d  s e c t i o n  statement.  On1 y 
IDENT,  HEAD1, HEAD2,  INPUT, COMPUTE, 
PRINT, and END a r e  l e g a l .  Check your 
s ta tements  f o r  incorrect  s t a t e m e n t s ;  
correct  t h e  command f i l e .  
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CHAPTER 17 

FLOWCHART GENERATOR PROGRAM (FLOW) 

The f l o w c h a r t  g e n e r a t o r  program (FLOW) produces  a f l o w c h a r t  from a s e t  
of  i n p u t  commands. 

The f l o w c h a r t  is always w r i t t e n  t o  a f i l e  named $PASS1 l o c a t e d  on log-  
i c a l  u n i t  1. A p r i n t e d  f l o w c h a r t  can a l s o  be  produced by u s i n g  t h e  
a p p r o p r i a t e  o p t i o n  s w i t c h e s .  The f l o w c h a r t  g e n e r a t o r  programs are  
d i s t r i b u t e d  as  s o u r c e  programs and m u s t  be compiled b e f o r e  u s e .  

17.1 FLOW COMPILING PROCEDURE 

FLOW c o n s i s t s  of s e v e r a l  DIBOL programs. 

To compi le  t h e  FLOW programs,  t ype :  

.RUN COMP,FLOWl,FLOW2,FLOW3,FLOW4 

.SAVE FLOW - RUN COMP , KREF 

.SAVE KREF 

1 7 . 2  FLOW OPERATING PROCEDURES 

The commands t o  execute FLOW have t h e  form: 

RUN FLOW,cmndfll . . . ,cmndfl7 [ /xx l  
RUN SORT,KRFSRT 
RUN KREF 

where : 

cmndf l l . .  . ,cmndfl7 
a r e  p r e v i o u s l y  s t o r e d  source f i l e s  c o n t a i n i n g  t h e  FLOW 
commands t o  be  used i n  g e n e r a t i n g  a f l o w c h a r t .  

is one o f  t h e  f o l l o w i n g  opt ion  switches: 
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/L l ists  t h e  f l o w c h a r t  on t h e  p r i n t e r .  I f  /L is 
o m i t t e d ,  t h e  f l o w c h a r t  w i l l  o n l y  be p l a c e d  i n  f i l e  
$PASS1 on l o g i c a l  u n i t  1. 

/P i n d i c a t e s  t h a t  t h e  i n p u t  f i l e s  a r e  DIBOL programs 
w i t h  t h e  FLOW commands imbedded i n  t h e  program. 
When t h e  /P  op t ion  is used ,  o n l y  i n p u t  l i nes  be- 
g i n n i n g  w i t h  a semicolon  fo l lowed by any number of 
p e r i o d s  fo l lowed by a s p a c e  o r  a t a b  a r e  t r e a t e d  
a s  FLOW commands. No semicolon - p e r i o d  - s p a c e  
c o n f i g u r a t i o n  i s  needed i f  t h e  FLOW commands a r e  
n o t  p a r t  of  a D I B O L  program. 

KRFSRT i s  a s p e c i a l  s o r t  command f i l e  t h a t  w i l l  s o r t  t h e  
c r o s s - r e f e r e n c e  s c r a t c h  f i l e .  KRFSRT is d i s t r i b u t e d  a s  
p a r t  o f  t h e  COS-310 s o f t w a r e .  

KREF i s  a c r o s s - r e f e r e n c e  DIBOL program t h a t  works s p e c i f i -  
c a l l y  w i t h  FLOW. T h i s  produces  a c r o s s - r e f e r e n c e  t a b l e  
c o n t a i n i n g  an a l p h a b e t i c a l  l i s t i n g  of  a l l  l abe l s  used  
i n  t h e  f l o w c h a r t ,  t h e  page number where each  l a b e l  is 
d e f i n e d ,  and t h e  page numbers where each  l a b e l  is used .  
KREF i s  d i s t r i b u t e d  as p a r t  o f  t h e  COS-310 s o f t w a r e .  

FLOW uses l o g i c a l  u n i t s  1, 2 ,  3 ,  4 ,  and 5. L o g i c a l  u n i t  1 m u s t  be 
l a r g e  enough t o  c o n t a i n  t h e  f l o w c h a r t  p r i n t  image ( u s u a l l y  10 segments  
i s  s u f f i c i e n t ) .  Log ica l  u n i t s  2 ,  3,  4 ,  and 5 m u s t  each  be l a r g e  
enough t o  c o n t a i n  t h e  KREF s c r a t c h  f i l e  ( u s u a l l y  5 segments  i n  each 
l o g i c a l  u n i t )  . 

17.3 FLOW COMMANDS 

Although some FLOW commands look l i k e  DIBOL s t a t e m e n t s ,  t h e y  are  de- 
f i n e d  and used d i f f e r e n t l y .  FLOW commands have t h e  fo l lowing  g e n e r a l  
format:  

1;. . I [ l a b e l ]  [ , I  command 

where : 

I . *  is  t h e  s p e c i a l  i n d i c a t o r .  used w i t h  t h e  /P o p t i o n  t o  
d i s t i n g u i s h  between FLOW commands and DIBOL s t a t e m e n t s .  

l a b e l  is  t h e  FLOW s t a t e m e n t  l a b e l .  

command is one of t h e  f o l l o w i n g  FLOW commands: 

PROC [ ; I  [ t e x t ]  
D I S K  [ ; I  [ t e x t ]  

I F  I : l a b e l  [ ; I  [ t e x t ]  
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CALL l a b e l  [; I [ t e x t ]  
START [; ] [ t e x t ]  
STOP [ : I [ t e x t ]  
GOT0 l a b e l  
CGOTO l a b e l l , l a b e l 2 ,  ... 
I/O [ : I  [ t e x t ]  
TITLE [ ; ] [ t e x t ]  
SBTTL [ ; I  [ t e x t ]  
PAGE 

t e x t  is t h e  i n f o r m a t i o n  t o  be  p l aced  i n  t h e  f l o w c h a r t  
b lock .  T h i s  t e x t  i s  u s u a l l y  c e n t e r e d  w i t h i n  t h e  
b l o c k s .  Some commands r e q u i r e  t h e  t e x t  i n  a 
s p e c i f i c  fo rma t .  

Spaces  and/or t a b s  may be i n s e r t e d  f o r  l e g i b i l i t y .  

17.3.1 PROC Command 

The PROC (process)  command a l l o w s  you t o  p u t  up t o  65 c h a r a c t e r s  i n -  
s i d e  a p r o c e s s  b lock .  The fo l lowing  p r o c e s s  b lock  w i l l  be  g e n e r a t e d  
by t h e  command l i n e :  

PROC :BUILD A TAB CHARACTER 

* * * * * * * * * * * * * * *  
* * 
* * 
* BUILD A TAB * 
* CHARACTER * * * 
* * * * * * * * * * * * * * *  

17.3.2 DISK Command 

The DISK command a l l o w s  you t o  p u t  up t o  55 c h a r a c t e r s  i n s i d e  a d i s k  
b lock .  The fo l lowing  d i s k  b lock  w i l l  be g e n e r a t e d  by t h e  command 
1 i n e  : 

DISK ;OPEN SYS F I L E  FOR INPUT 

************* 
* * 

* OPEN SYS * 
* FILE FOR * 
* INPUT * * * 

************* 
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17.3.3 IF Command 

The I F  command allows you t o  p u t  up  t o  37 c h a r a c t e r s  i n s i d e  a d e c i s i o n  
b lock .  The I F  command r e q u i r e s  t h a t  t h e  t e x t  f i e l d  be preceded  by the 
fo l lowing  f i e l d :  

YES 

NO 
: label  to branch to 

The f o l l o w i n g  d e c i s i o n  b lock  w i l l  be g e n e r a t e d  by t h e  command l i n e :  

I F  N0:ERROR ; I S  THERE A SYS FILE? 

* 
* *  

* * NO ********** 
* I S  THERE A *---- > *  ERROR * 

*SYS FILE?* ********** * * 
* YES 

17.3.4 CALL Command 

The CALL command a l l o w s  you t o  p u t  up t o  33 c h a r a c t e r s  i n s i d e  
a s u b r o u t i n e  b lock .  The CALL command r e q u i r e s  t h a t  t h e  t e x t  f i e l d  be 
preceded  by t h e  s u b r o u t i n e  name. 

The fo l lowing  s u b r o u t i n e  b lock  w i l l  be g e n e r a t e d  by t h e  command l i n e :  

CALL HOF ;OUTPUT PAGE MARKER 

********* 
* HOF * 

* OUTPUT PAGE * 
* MARKER * 

************* 

* * 
********* 
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17 3 5 START Command 

The START command a l l o w s  you t o  p u t  up t o  13 c h a r a c t e r s  i n s i d e  a s t a r t  
b lock .  The fo l lowing  s t a r t  b lock  w i l l  be g e n e r a t e d  by t h e  command l i n e :  

START ;HOF ROUTINE 

************* 
* HOF ROUTINE * ************* 

1 7 . 3 . 6  STOP Command 

The STOP command allows you t o  p u t  up t o  1 3  c h a r a c t e r s  i n s i d e  a s t o p  
b lock .  The fo l lowing  s t o p  b lock  w i l l  be g e n e r a t e d  by t h e  command 
1 i n e  :' 

STOP ;RETURN 

************ 
* RETURN * * * * * * * * * * * * *  

1 7 . 3 . 7  GOTO Command 

The GOTO command a l l o w s  you t o  p u t  u p  t o  s i x  c h a r a c t e r s  i n s i d e  a GOTO 
b lock .  The fo l lowing  GOTO b lock  w i l l  be g e n e r a t e d  by t h e  command l i n e :  

GOTO NEXT 

********** 
> *  NEXT * --------- 
********** 
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17.3.8 CGOTO Command 

The CGOTO (computed 
b ranches .  The t e x t  
ou t  imbedded s p a c e s  
command l i n e s :  

GOTO) command a l l o w s  you t o  f l o w c h a r t  mult iway 
f i e l d  c o n s i s t s  of l a b e l s  s e p a r a t e d  by commas wi th-  . The f o l l o w i n g  b locks  w i l l  be g e n e r a t e d  by t h e  

PROC ;BRANCH BASED ON COMMAND NUMBER 
CGOTO P R O C E S , D I S K , I F , S U B R  

*************** 
* * 
*BRANCH BASED * 
* ON COMMAND * * NUMBER * 
* * 
*************** 

I ********** 
I - - - - - - - - -  
I * * * * * * * * * *  > *  PROCES * 
I - - - - - - - - -  > *  D I S K  * 
I - - - - - - - - -  >*  I F  * 
1 ********** 
I--------- > *  SUBR * 

********** 

********** 

17.3.9 I/O Command 

The  I / O  command a l l o w s  you t o  p u t  up t o  4 7  c h a r a c t e r s  i n s i d e  an I / O  
b lock .  The f o l l o w i n g  I / O  b lock  w i l l  be g e n e r a t e d  by t h e  command l i n e :  

I / O  ; D I S P L A Y  'ERROR'  

************ 
* * 

D I S  PLAY 
* 'ERROR'  * 

************ 

17.3.10 TITLE Command 

The TITLE command a l l o w s  you t o  s p e c i f y  up t o  4 0  c h a r a c t e r s  a s  a 
f l o w c h a r t  t i t l e .  The t i t l e  w i l l  appear  a t  t h e  top  o f  a l l  subsequen t  
pages  . 
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17 .3 .11  SBTTL Command 

The SBTTL command a l l o w s  you t o  s p e c i f y  up t o  4 0  c h a r a c t e r s  a s  a sub- 
t i t l e .  The s u b t i t l e  is p r i n t e d  on t h e  l i n e  below t h e  t i t l e .  The 
SBTTL command i m p l i e s  a top-of-page command. 

1 7 . 3 . 1 2  PAGE Command 

The PAGE command advances  t h e  l i s t i n g  t o  t h e  t o p  of t h e  n e x t  page. 
FLOW a u t o m a t i c a l l y  g e n e r a t e s  new pages  when n e c e s s a r y ,  making t h e  PAGE 
command unnecessa ry  i n  most i n s t a n c e s .  

1 7 . 4  FLOW EXAMPLE 

The  bes t  example o f  t h e  u s e  of  t h e  f l o w c h a r t  g e n e r a t o r  is FLOW i t s e l f .  
FLOW commands have been i n s e r t e d  i n t o  t h e  FLOW s o u r c e  f i l e s  (FLOW1, 
FLOWZ, FLOW3, FLOW4). To produce a f l o w c h a r t  of  FLOW, u s e  t h e  fo l low-  
ing  procedure :  

0 Assign t h e  n e c e s s a r y  l o g i c a l  u n i t s  u s ing  DFU. 
0 Compile t h e  f l o w c h a r t  programs. 
0 Enter  t h e  f o l l o w i n g  commands: 

.RUN FLOW,FLOWl,FLOW2,FLOW3,FLOW4/PL 

. R U N  SORT, KRFSRT 

. R U N  KREF 

1 7 . 5  FLOW ERROR MESSAGES 

Message 

NO INPUT 

ERROR 

Explanat ion 

FLOW h a s  no in fo rma t ion  t o  b u i l d  a f l o w c h a r t .  
B u i l d  a command f i l e .  

An e r r o r  has  o c c u r r e d .  The l i n e  of t e x t  
where t h e  e r r o r  occur red  w i l l  be d i s p l a y e d  on 
t h e  n e x t  l i n e .  Check t h e  l i n e  and c o r r e c t  
t h e  e r r o r .  
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CHAPTER 18 

MENU PROGRAM (MENU) 

The MENU program allows you t o  se lec t  and e x e c u t e  commands from a pre- 
v i o u s l y  c r e a t e d  command f i l e .  MENU permits  more o r d e r l y  e x e c u t i o n  o f  
commands. 

18.1 MENU( OPERATING PROCEDURES 

To run  MENU, type :  

RUN MENU, cmnd f 1 

where: 

cmnd f 1 is t h e  name of  t h e  MENU command f i l e  s t o r e d  on t h e  SYS- 
tem d e v i c e .  I f  none is s p e c i f i e d ,  t h e  f i l e  i n  t h e  e d i t  
b u f f e r  is u s e d .  

MENU d i s p l a y s  t h e  t e x t  found i n  t h e  Di sp lay  S e c t i o n  of  t h e  command 
f i l e  and w i l l  a c c e p t  a s i x - c h a r a c t e r  o p e r a t o r  r e sponse  a t  t h e  s c r e e n  
l o c a t i o n  s p e c i f i e d  i n  t h e  Accept S e c t i o n .  The o p e r a t o r  r e sponse  is 
compared t o  t h e  l i s t  of  v a l i d  r e s p o n s e s  s p e c i f i e d  i n  t h e  Command Sec- 
t i o n .  I f  a match i s  found,  t h e  co r re spond ing  Monitor o r  e d i t o r  com- 
mands are  then  executed  by COS-310. 

MENU can be  inc luded  i n  a ba t ch  command f i l e  o n l y  as t h e  l a s t  command 
i n  t h e  f i l e .  

18.2 MENU COMMAND F I L E  

The MENU command f i l e  is c r e a t e d  us ing  COS-310 e d i t o r  commands and is  
s t o r e d  on t h e  system d e v i c e .  I t  c o n s i s t s  o f  t h r e e  s e c t i o n s :  D i sp lay ,  
Command, and Accept. The o r d e r  o f  t h e s e  s e c t i o n s  w i t h i n  t h e  f i l e  is 
v i t a l .  
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Example : 

D I S P L A Y  
COPY COPY RXO TO R X 1  
D I R  P R I N T  DIRECTORY OF RXO 

COPY =ER 
COMMAND 

=1 c 
=2 RXO 
=3 RX1 
=4 x 
=WR $COPY/Y 
=PLEASE MOUNT D I S K E T T E  ON DRIVE 1 
=R P I P , $ C O P Y  
=DE $COPY/S 
=R MENU, cmndf 1 

=R MENU, cmndf 1 
D I R  =DI ,RXO 

ACCEPT (24 , lO)  

18.2.1 Display S e c t i o n  

The Disp lay  S e c t i o n  h a s  t h e  form: 

DISPLAY 
t e x t  

where : 

DIS PLAY 

/N 

t e x t  

is t h e  f i r s t  s t a t e m e n t  i n  t h e  command f i l e  (must be 
D I S P L A Y ) .  

is an o p t i o n a l  s w i t c h  t o  s u p p r e s s  c l e a r i n g  t h e  screen 
p r i o r  t o  d i s p l a y i n g  t h e  t e x t .  Without  /N t h e  s c r e e n  is 
c l e a r e d .  

i s  t e x t  t o  d i s p l a y  on t h e  s c r e e n  beginning  on l i n e  one.  
Each l i n e  of  t e x t  b e g i n s  w i t h  a new l i n e  number. I f  a 
l i n e  of  t e x t  c o n t a i n s  more c h a r a c t e r s  t han  can be  d i s -  
p layed  on a s c r e e n  l i n e ,  t h e  e x t r a  c h a r a c t e r s  are  lost:. 
Any l i n e  beg inn ing  wi th  a semicolon is assumed t o  be  a 
comment and is n o t  d i s p l a y e d .  
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1 8 . 2 . 2  Command S e c t i o n  

The Command S e c t i o n  h a s  t h e  form: 

COMMAND 
code=command 

where: 

COMMAND i s  t h e  f i r s t  l i n e  i n  t h e  s e c t i o n  (must be COMMAND). 

code i s  an o p e r a t o r  r e sponse  t h a t  c o n t a i n s  a maximum of s i x  
c h a r a c t e r s .  The Command S e c t i o n  may c o n t a i n  up t o  
s i x t y  codes .  

command is  a COS-310 Monitor o r  e d i t o r  command t h a t  i s  e x e c u t e d  
when i ts  co r re spond ing  code is e n t e r e d  as  t h e  operator  
r e sponse .  There  can  be no spaces o r  t a b s  between t h e  
e q u a l  s i g n  and t h e  command. 

A ser ies  of commands may be execu ted  by l i s t i n g  t h e  
commands on subsequen t  l i n e s  w i t h  no code t o  t h e  l e f t  
of t h e  e u u a l  s i g n .  The s e r i e s  of commands i s  combined 
t o  produce  a b a t c h  command f i l e .  T h i s  b a t c h  command 
f i l e  c a n n o t  be l o n g e r  t h a n  one b lock .  

There  may be as many as  3995 c h a r a c t e r s  i n  t h e  Command 
Sect ion .  

18.2.3 Accept S e c t i o n  

The Accept S e c t i o n  h a s  t h e  form: 

where: 

ACCEPT is t h e  f i r s t  l i n e  i n  t h e  s e c t i o n  (must be ACCEPT). 

Y i s  a decimal number ( c a n n o t  be an  e x p r e s s i o n )  d e s i g n a t -  
i n g  t h e  s c r e e n  l i n e  number where t h e  o p e r a t o r  r e s p o n s e  
i s  t o  be e n t e r e d .  If y is g r e a t e r  t h a n  t h e  number of 
l i n e s  on t h e  s c r e e n  t h e  r e s u l t s  a r e  u n p r e d i c t a b l e .  
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X is a decimal number (cannot be an expression) repre- 
senting the screen column number where the operator 
response is to be entered. If x plus the operator re- 
sponse (maximum of six) is greater than the screen 
width, the results are unpredictable. 

/N is an optional switch to suppress clearing the screen 
p r i o r  to executing the selected command from the Com- 
mand Section. 

The location (y,x) may fall within the text displayed by the Display 
Section. 

1 8 . 3  MENU ERROR MESSAGES 

Message 

ACCEPT SECTION NOT FOUND 

COMMAND SECTION NOT FOUND 

DISPLAY SECTION NOT FOUND 

ILLEGAL CURSOR POSITION 

ILLEGAL STATEMENT 

TOO MANY COMMANDS 

TOO MANY COMMANDS FOR 1 CODE 

Explanation 

No Accept Section in the command file. 
Correct command file. 

No Command Section in the command file. 
Correct command file. 

No Display Section in the command file. 
Correct command file. 

An illegal cursor position (or none) was 
requested in the Accept Section. 
Correct command file. 

Command file contains a meaningless 
statement. Correct commahd file. 

The Command Section is too large. 
Reduce size of Command Section. 

The series of commands under one code 
exceeds 1 block in length. Correct corn- 
mand file. 
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