
APPENDIX A 

Nrgr t i v r  Equivalent Decimal Octal 
Number Char ac te r  Code Code 

-0 P 49  61 
-1 Q 50 62 
-2 R 51 63 
-3 S 52 64 
-4 T 53 65 
-5 U 54 66 
-6 V 55 67 
-7 W 56 70 
-8 X 57 7 1  
-9 Y 58 72  

4 

COS-310 CHARACTER SET 

I n  b o t h  source and d a t a  f i l e s ,  c h a r a c t e r s  (a lphanumer ic  and numeric)  
a re  s t o r e d  two c h a r a c t e r s  per word i n  s i x - b i t  b i n a r y .  Nega t ive  
numbers a re  s t o r e d  w i t h  t h e  h igh-order  b i t  of  t h e  low-order d i g i t  s e t  
t o  1. For example,  t h e  number 1234- is  s t o r e d  as two words i n  t h e  
fo l lowing  form: 

WORD 1 

WORD 2 
( w i t h  h igh-order  b i t  on)  

T h i s  number is recognized  as 123T. Th i s  means t h a t  any program i n  
which t h e  numeric- to-alphanumeric  conve r s ion  is n o t  made might  produce  
n e g a t i v e  numbers w i t h  l e t t e r s .  Refer  t o  Tab le  A-1 f o r  a l i s t  of cha r -  
acters  r e p r e s e n t i n g  n e g a t i v e  numbers. 

Tab le  A-1 
C h a r a c t e r s  Represen t ing  Nega t ive  Numbers 

A - l  



T a b l e  A-2 
COS-310 C h a r a c t e r  Set 

Octal  
Code  

00  
0 1  
02  
0 3  
04 
0 5  
0 6  
0 7  
1 0  
11 
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
20 
2 1  
22  
2 3  
24  
2 5  
26 
27 
3 0  
3 1  
3 2  
3 3  
34  
35 
3 6  
37  

Dec imal 
Code 

00 
0 1  
02 
0 3  
04 
0 5  
0 6  
0 7  
0 8  
0 9  
1 0  
11 

C h a r a c t e r  

N u l l  
Space 

# 
$ 
% 
& 

II 

I 

( 
1 * 
+ 
I - 
i 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

; 
< 

> 
- - 

1 2  
1 3  
1 4  
1 5  

O c t a l  
Code 

40  
4 1  
42  
4 3  
44  
4 5  
46  
47 
50  
51 
5 2  
53 
54  
55 
56  
57  
60 
61 
6 2  
63 
64  
6 5  
6 6  
67  
70 
7 1  
7 2  
7 3  
74  
7 5  
76  
7 7  

18  
1 9  
20  
2 1  
22 
2 3  
24  
2 5  
26  
27 
28  
29 
3 0  
3 1  

C h a r a c t e r  

? 
@ 
A 
B 
C 
D 
E 
F 
G 
H 
1 
J 
K 
1 
M 
N 
0 
P 
Q 
R 
5 
T 
U 
V 
W 
X 
Y 
z 
[ 

Tab 
1 
t 

Decimal 
Code 

3 2  
33 
34  
35 
3 6  
3 7  
38 
3 9  
40  
4 1  
42  
4 3  
44 
4 5  
46 
47  
48 
49 
50 
51 
5 2  
5 3  
54  
55 
56  
57 
58 
5 9  
60  
6 1  
62  
63 
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APPENDIX B 

COS-310 FILES 

There are  fou r  t y p e s  of  f i l e s  i n  t h e  COS-310 system: source,  b i n a r y ,  
d a t a ,  and system. Source ,  b i n a r y ,  and da t a  f i l e s  have s imi la r  s t ruc-  
tu re .  System f i l e s  u s e  s t a n d a r d  OS/8 SAVE format. 

B.l COS-310 SOURCE FILES 

Each l i n e  i n  a source command f i l e  or DIBOL s o u r c e  f i l e  m u s t  be i n p u t  
w i t h  a l i n e  number. T h i s  m a k e s  a l l  s o u r c e  f i l e s  look t h e  same and 
makes them compa t ib l e  w i t h  COS-310. Each i n p u t  l i n e  h a s  t h e  f o l l o w i n g  
format :  

I I I I 
n-1 words,  two COS-310 

c o u n t  ( n )  number c h a r a c t e r s  pe r  word I word I line I 
The f i r s t  word c o n t a i n s  t h e  word coun t  f o r  t h a t  l i n e .  I t  i s  computed 
w i t h  t h e  fo l lowing  e x p r e s s i o n .  

n = ((number o f  c h a r a c t e r s  on l i n e  + 1 ) / 2 ) + 1  

The second word is t h e  s t a t e m e n t  l i n e  number, 0000-7777 o c t a l  
(0000-4095 decimal) . 
The t h i r d  and s u c c e s s i v e  words c o n t a i n  t h e  t e x t  of  t h e  l i n e  packed two 
COS-310 c h a r a c t e r s  per word. The t o t a l  c h a r a c t e r s  of  d a t a  per l i n e  
does n o t  i n c l u d e  t h e  two-charac te r  (1 word) word c o u n t  number. 

B . 2  COS-310 DATA FILES 

Every b lock  i n  a da ta  f i l e  is comple t e ly  devoted  t o  t h e  s t o r a g e  of  
data .  Each l o g i c a l  u n i t  h o l d s  o n l y  one d a t a  f i l e .  Labels on da t a  
f i l e s  a r e  associated w i t h  l o g i c a l  u n i t s  by t h e  Monitor i n  c o n j u n c t i o n  
w i t h  DIBOL or sys tem programs. 

B-1 



The format  o f  a l i n e  i n  a d a t a  f i l e  is similar  t o  t h e  fo rma t  f o r  a 
l i n e  i n  a s o u r c e  f i l e  e x c e p t  t h e r e  is no l i n e  number on a d a t a  f i l e .  

A l i n e  o f  t e x t  i n  a d a t a  f i l e  has  t h e  fo l lowing  format:  

n words,  two c h a r a c t e r s  I !z::t ( n )  I p e r  word 

The f i r s t  word c o n t a i n s  t h e  word coun t  f o r  t h a t  l i n e .  I t  i s  computed 
w i t h  t h e  fo l lowing  e x p r e s s i o n :  

n = (number o f  c h a r a c t e r s  i n  r eco rd  + 1 ) / 2  

The second and s u c c e s s i v e  words c o n t a i n  t h e  t e x t  of  t h e  l i n e ,  two 
COS-310 c h a r a c t e r s  pe r  word. 

8 . 3  COS-310 BINARY F I L E S  

Although t h e  c o n t e n t s  of a b i n a r y  f i l e  are  i n t e r p r e t e d  d i f f e r e n t l y  
t h a n  t h e  c o n t e n t s  of  a d a t a  f i l e ,  e x t e r n a l l y  t h e  two f i l e s  a re  s t ruc -  
t u r e d  e x a c t l y  a l i k e .  That  is ,  t h e  b i n a r y  code f o r  each l i n e  of  a 
DIBOL s o u r c e  program is s t o r e d  a s  a word coun t  fo l lowed by t h e  i n t e r -  
p r e t i v e  code t o  be used by t h e  run-t ime system. 

B . 4  COS-310 SYSTEM F I L E S  

A l l  system f i l e s  a r e  s t o r e d  i n  O S / 8  SAVE format .  The f i r s t  b lock  of 
t h e  f i l e  i s  a memory c o n t r o l  b lock  i n d i c a t i n g  where i n  memory t h e  r e s t  
of t h e  b l o c k s  of  t h e  f i l e  a r e  t o  be loaded .  Each s u c c e s s i v e  b lock  i s  
a 256-word memory image. See t h e  OS/8 Sof tware  Suppor t  Manual f o r  de- 
t a i l s .  

B . 5  SYSTEM DEVICE FORMAT 

COS-310 p u t s  a l a b e l  on a l l  d e v i c e s .  Th i s  l a b e l  o c c u p i e s  t h e  f i r s t  
256 words of each  d e v i c e ;  f o u r  words a r e  t h e  a c t u a l  l a b e l ,  one word 
is t h e  d a t e ,  and t h e  o t h e r  words may be a b o o t s t r a p .  

F i g u r e  B-1 i l l u s t r a t e s  t h e  l a y o u t  o f  t h e  Monitor p o r t i o n  o f  t h e  sys tem 
d e v i c e .  As no ted  i n  t h e  f i g u r e ,  COMP should  be t h e  f i r s t  f i l e  i n  t h e  
f i l e  area. The l o c a t i o n  o f  COMP is p a r t i c u l a r l y  impor t an t  when t h e  
b i n a r y  s c r a t c h  a r e a  is t o  be  expanded. 

B-2 COS-310 FILES 



BLOCK No. 
(Octal  ) 

I 

D i r e c t o r y  

Monitor 

E d i t o r  Over lay  I 
E d i t o r  

Run-Time System 
Loader 

E d i t  Buf fe r  

Run-Time System 

Bina ry  S c r a t c h  Area 

F i l e s  

Figure B - 1  Monitor Organization 

0 

1 

10 

1 4  

20 

34 

40 

60 

70 

100 

1 4 0  

END OF MEDIA 
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A l a b e l  is a u t o m a t i c a l l y  p u t  on a system d e v i c e .  The d i r e c t o r y  o f  a 
system d e v i c e  is o rgan ized  as  fo l lows :  

Word Contents 

0 The n e g a t i v e  number of d i r e c t o r y  en t r ies  i n  t h i s  b lock .  

1 The s t a r t i n g  b lock  number f o r  f i l e  s t o r a g e .  

2 The l i n k  word t o  t h e  n e x t  d i r e c t o r y  b lock  or empty i f  
end.  There  a re  seven  d i r e c t o r y  b l o c k s  on a l l  m u l t i f i l e  
d e v i c e s .  

3 Empty (unused) .  

4 The n e g a t i v e  number of a u x i l i a r y  words per e n t r y  ( a l -  

5 The f i r s t  two c h a r a c t e r s  of  name. 

ways e q u a l s  -1). 

6 The n e x t  two c h a r a c t e r s  of  name. 

7 The l a s t  two c h a r a c t e r s  of  name. 

8 A two-charac te r  e x t e n s i o n .  

9 The d a t e .  

1 0  Length o f  t h e  f i l e  ( n e g a t i v e ) .  

11-255 Repeat o f  5-10 for each  f i l e .  

Space f o r  o t h e r  k i n d s  o f  f i l e s  i s  a l l o c a t e d  on t h e  d i s k  beg inn ing  a t  
t h e  f i r s t  f r e e  b lock  f o l l o w i n g  t h e  COS-310 system f i l e s .  On an RK05 
d i s k ,  t h e  sys tem d i r e c t o r y  knows t h a t  t h e  a v a i l a b l e  space  f o r  f i l e  
s t o r a g e  o n l y  e x t e n d s  t o  b lock  4095. 

Access t o  Data F i l e s  

Data F i l e s  a r e  r e f e r e n c e d  by t h e i r  l o g i c a l  u n i t  numbers a s  a s s i g n e d  by 
DFU. DFU a c t u a l l y  sets up an  i n t e r n a l  t a b l e  c o n t a i n i n g  t h e  f o l l o w i n g  
i n f o r m a t i o n  f o r  each  l o g i c a l  u n i t :  

0 Handler a d d r e s s  
0 Drive  number 
0 S t a r t i n g  segment 
0 Length i n  segments  

B-4 COS-310 FILES 



The h a n d l e r  a d d r e s s  i s  a p o i n t e r  t o  t h e  s p e c i f i c  d e v i c e  h a n d l e r  t o  use 
f o r  a p a r t i c u l a r  l o g i c a l  u n i t .  The d r i v e  number i n d i c a t e s  which d i s k  
d r i v e  t o  r e f e r e n c e .  The s t a r t i n g  segment is  i n d i c a t e d  by a 1 2 - b i t  
number which p o i n t s  t o  t h e  p h y s i c a l  d e v i c e  space a l l o c a t e d  f o r  t h e  
l o g i c a l  u n i t .  The l e n g t h  is t h e  number o f  segments  r e s e r v e d  f o r  t h i s  
l o g i c a l  u n i t  . 

DK h a n d l e r  
address 

Example : 

If l o g i c a l  u n i t  1 4  i s  a s s i g n e d  t o  a 32-block area on D K 1 ,  t h e  fou r -  
t e e n t h  e n t r y  i n  t h e  t a b l e  might  c o n t a i n  t h e  f o l l o w i n g  i n f o r m a t i o n :  

d r i v e  s t a r t i n g  segment l e n g t h  
1 212 ( o c t a l )  -40  ( o c t a l )  

COS-310 FILES 8-5 





APPENDIX C 

ERROR MESSAGE INDEX 

This index will refer you to the chapters where corrective and back- 
ground information is located. Locate the error message you have en- 
countered and go to the chapter referenced. If the message is listed 
more than once; check the message listed with 
running. 

Message P r og r am 

ACCEPT SECTION NOT FOUND 

ALPHA LITERAL REQUIRED 

ALREADY DEFINED 

BAD ALPHA VALUE 

BAD CHAIN 

BAD CHECKSUM 

BAD COMPILATION 

BAD DATE 

MENU 

PRINT 

PRINT 

COMP 

Run-Time 

PATCH 

Monitor 

Monitor 

BAD DIGIT Run - T im e 
BAD DIGIT IN DATA DAFT 

BAD DIGIT IN NUMERIC INITIAL VALUE 
SORT 

BAD DIRECTORY FILEX 

BAD DIRECTORY 

BAD DIRECTORY 

BAD DIRECTORY 

Monitor 

PATCH 

PIP 

- 
the program that you are 

Refer t o  

Chapter 18 

Chapter 16 

Chapter 16 

Chapter 5 

Chapter 2 

Chapter 11 

Chapter 2 

Chapter 2 

Chapter 2 

Chapter 15 

Chapter 9 

Chapter 10 

Chapter 2 

Chapter 11 

Chapter 8 

c-1 



Me B sage Pr og r am Refer t o  

BAD LABEL 

BAD NUMBER 

BAD NUMERIC VALUE 

BAD PROC # 

BAD PROGRAM 

BAD RECORD SIZE 

BAD RELATIONAL 

BAD SWITCH 

BAD SWITCH 

BAD WORK UNIT COUNT 

BLOCK TOO BIG 

CANT BACKSPACE PAST BEGIN OF FILE 

Monitor 

PATCH 

COMP 

COMP 

Run-Time 

SORT 

COMP 

SYSGEN 

DFU 

SORT 

PATCH 

DAFT 

CANT BACKSPACE WITH SEQUENTIAL INPUT 
DAFT 

CCP ERROR COMP 

COMMA MISSING COMP 

COMMAND SECTION NOT FOUND MENU 

COMPARISON ERROR PIP 

DATA INITIALIZATION MISSING COMP 

DEVICE ERROR FILEX 

dev MUST BE INCLUDED IN CONFIGURATION 
SYSGEN 

DIBOL FILE NUMBER IN USE Run-Time 

DIBOL FILE NUMBER NOT INITED Run-Time 

DISPLAY SECTION NOT FOUND MENU 

EDIT BUFFER FULL Monitor 

Chapter 2 

Chapter 11 

Chapter 5 

Chapter 5 

Chapter 2 

Chapter 9 

Chapter 5 

Chapter 3 

Chapter 4 

Chapter 9 

Chapter 11 

Chapter 15 

Chapter 15 

Chapter 5 

Chapter 5 

Chapter 18 

Chapter 8 

Chapter 5 

Chapter 10 

Chapter 3 

Chapter 2 

Chapter 2 

Chapter 18 

Chapter 2 
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Me m a g  e Program Refer t o  

END O F  F I L E  

END O F  I N P U T  F I L E  AT RECORD nnnn 

ERR I N  CMD 

ERROR 

ERROR I N  COMMAND 

ERROR ON dev ,  RETRY? 

E X C E S S I V E  G R I D  S I Z E  

EXPECTED LABEL I S  M I S S I N G  

E X P R E S S I O N  NOT ALLOWED 

EXTRA CHARS 

EXTRA CHARS AT STMNT END 

EXTRA CHARS AT STMNT END 

F I E L D  NUMBER M I S S I N G  OR 0 

F I E L D  TOO LARGE OR 0 

F I L E  ALREADY E X I S T S  

F I L E  NOT FOUND 

F I L E  NOT FOUND 

FULL 

FULL 

HEADER I S  TOO LONG 

ILLEGAL CURSOR P O S I T I O N  

I L L E G A L  DEVICE 

ILLEGAL DEVICE 

ILLEGAL DEVICE 

ILLEGAL DEVICE SWITCH 

R u n  - T i m e  

DAFT 

DDT 

FLOW 

Monitor 

Monitor 

DAFT 

COMP 

COMP 

DAFT 

COMP 

SORT 

SORT 

COMP 

F I L E X  

Monitor 

PATCH 

F I L E X  

SYSGEN 

P R I N T  

MENU 

DFU 

F I L E X  

R u n - T i m e  

P I P  

C h a p t e r  2 

C h a p t e r  1 5  

C h a p t e r  6 

C h a p t e r  1 7  

C h a p t e r  2 

C h a p t e r  2 

C h a p t e r  1 5  

C h a p t e r  5 

C h a p t e r  5 

C h a p t e r  1 5  

C h a p t e r  5 

C h a p t e r  9 

C h a p t e r  9 

C h a p t e r  5 

C h a p t e r  1 0  

C h a p t e r  2 

C h a p t e r  11 

C h a p t e r  1 0  

C h a p t e r  3 

C h a p t e r  1 6  

C h a p t e r  1 8  

C h a p t e r  4 

C h a p t e r  1 0  

C h a p t e r  2 

C h a p t e r  8 
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Message Pr og r am Refer t o  

I L L E G A L  OPERATOR 

ILLEGAL PROGRAM 

ILLEGAL RECORD - CLOSING F I L E  

ILLEGAL RECORD # 

ILLEGAL SORT KEY 

I L L E G A L  STATEMENT 

ILLEGAL STMNT 

I L L E G A L  SUBSTRING 

ILLEGAL U N I T  

ILLEGAL UNIT 

IMPROPER D E F I N I T I O N  

IMPROPER L I T E R A L  

IMPROPER USE O F  DECIMAL PLACES 

I N  USE 

I N S U F F I C I E N T  SPACE ON DEVICE 

I N S U F F I C I E N T  SPACE ON DEVICE 

I N I T I A L  ALPHA VALUE D O E S N ' T  BEGIN 

I N I T I A L  VALUE TOO B I G  

I N I T I A L  VALUE TOO SMALL 

I N I T I A L  VALUE WRONG S I Z E  

INTEGER FROM 1-15 REQUIRED 

INTEGER FROM 1-132 REQUIRED 

INTEGER REQUIRED 

I N V A L I D  OPERATION 

KEY ENTIRELY P A S T  END OF RECORD 

COMP 

Monitor  

DAFT 

R u n - T i m e  

SORT 

MENU 

COMP 

R u n - T  i m e  

Monitor 

SORT 

P R I N T  

P R I N T  

P R I N T  

Monitor 

DFU 

F I L E X  

W I T H  QUOTE 
SORT 

SORT 

SORT 

COMP 

P R I N T  

P R I N T  

P R I N T  

PATCH 

DAFT 

C h a p t e r  5 

C h a p t e r  2 

C h a p t e r  1 5  

C h a p t e r  2 

C h a p t e r  9 

C h a p t e r  1 8  

C h a p t e r  5 

C h a p t e r  2 

C h a p t e r  2 

C h a p t e r  9 

C h a p t e r  1 6  

C h a p t e r  1 6  

C h a p t e r  1 6  

C h a p t e r  2 

C h a p t e r  4 

C h a p t e r  1 0  

C h a p t e r  9 

C h a p t e r  9 

C h a p t e r  9 

C h a p t e r  5 

C h a p t e r  1 6  

C h a p t e r  1 6  

C h a p t e r  1 6  

C h a p t e r  13 

C h a p t e r  1 5  
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NO I rage Program Refer t o  

KEY EXTENDS PAST END OF RECORD DAFT 

KEY TOO BIG DAFT 

LABEL NOT ALLOWED COMP 

LINE TOO LONG Monitor 

LINE # TOO LARGE Mon i to r 

LINE TOO LONG Run-T ime 

LITERAL TOO LONG PRINT 

LOCATION TOO BIG PATCH 

MISSING CLOSE PAREN COMP 

MISSING CLOSE QUOTE ON ALPHA INITIAL VALUE 
SORT 

MISSING INITIAL VALUE 

MISSING OPEN PAREN 

MISSING OPERAND 

MISSING OR BAD MODE 

MISSING QUOTE 

MISSING RELATIONAL 

MOUNT filnam #nn FOR INPUT: 

MOUNT filnam #01 FOR INPUT: 

MOUNT filnam #nn FOR OUTPUT: 

MUST BE IDENT 

MUST BE NUMERIC ITEM 

MUST BE S 

NAME PREVIOUSLY DEFINED 

NEED FILE NAME 

nnn IS BEING IGNORED 

SORT 

COMP 

COMP 

COMP 

COMP 

COMP 

Monitor 

Monitor 

Monitor 

PRINT 

PRINT 

PRINT 

COMP 

PRINT 

CREF 

Chapter 15 

Chapter 15 

Chapter 5 

Chapter 2 

Chapter 2 

Chapter 2 

Chapter 16 

Chapter 11 

Chapter 5 

Chapter 9 

Chapter 9 

Chapter 5 

Chapter 5 

Chapter 5 

Chapter 5 

Chapter 5 

Chapter 2 

Chapter 2 

Chapter 2 

Chapter 16 

Chapter 16 

Chapter 16 

Chapter 5 

Chapter 16 

Chapter 7 

ERROR MESSAGE INDEX C-5 



Nr88age 

NO 

NO BUFFERS LEFT 

NO CHANGE IN BLOCK 

NO COMMA AFTER FIELD NAME 

NO DATA 

NO END 

NO ENDING QUOTE 

NO FILE 

?NO FILE TO SAVE 

NO INIT 

NO INPUT 

NO INPUT 

NO INPUT DIRECTIVE 

NO INPUT FILE 

NO LABEL NAME 

NO LP BUFFER 

NO OUTPUT FILE 

NO PRINT ITEMS 

NO ROOM 

NO ROOM 

NOT A OR D 

NOT A OR D 

NOT DEFINED 

NOT ENOUGH RIGHT PARENTHESES 

Program 

BOOT 

Run-Time 

PATCH 

SORT 

DAFT 

FILEX 

PRINT 

Run-Time 

Monitor 

Monitor 

FLOW 

SORT 

PRINT 

DAFT 

DAFT 

Monitor 

DAFT 

PRINT 

FILEX 

PIP 

COMP 

SORT 

PRINT 

PRINT 
NOT ENOUGH ROOM FOR SYSTEM AND FILES 

DF U 

Refer t o  

Chapter 12 

Chapter 2 

Chapter 11 

Chapter 9 

Chapter 15 

Chapter 10 

Chapter 16 

Chapter 2 

Chapter 2 

Chapter 2 

Chapter 17 

Chapter 9 

Chapter 16 

Chapter 15 

Chapter 15 

Chapter 2 

Chapter 15 

Chapter 16 

Chapter 10 

Chapter 8 

Chapter 5 

Chapter 9 

Chapter 16 

Chapter 16 

Chapter 4 
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nearage Program 

NOT ENOUGH ROOM FOR SYSTEM AND F I L E S  

NOT FOUND 

NOT LABEL 

NOTHING AFTER F I E L D  NAME 

NUMBER REPEATED OR OUT O F  ORDER 

# TOO LARGE 

NUMBER TOO LONG 

OUTPUT ERROR 

OUTPUT F I L E  ALREADY OPEN 

OUTPUT F I L E  S T I L L  OPEN 

P I C T U R E  TOO LONG 

PROGRAM TOO B I G  

PROGRAM TOO B I G  

PUSHDOWN OVERFLOW 

PUSHDOWN OVERFLOW 

RECORD TOO B I G  

REPLACE? 

REPLACE f i l n a m  #nn  ? 

RETURN WITHOUT CALL 

STMNT TOO COMPLEX 

S U B S C R I P T  ERROR 

S U B S C R I P T  NOT NUMERIC 

S U B S C R I P T  TOO B I G  

SYNTAX ERROR 

SYNTAX ERROR 

F I L E X  

F I L E X  

COMP 

SORT 

SORT 

DFU 

R u n - T i m e  

SORT 

DAFT 

DAFT 

P R I N T  

COMP 

R u n  -T i m e 

DAFT 

R u n - T i m e  

COMP 

Monitor 

Monitor 

R u n  - T i m  e 

COMP 

COMP 

COMP 

R u n - T i m e  

DFU 

P R I N T  

R e f  et to 

C h a p t e r  1 0  

C h a p t e r  1 0  

C h a p t e r  5 

C h a p t e r  9 

C h a p t e r  9 

C h a p t e r  4 

C h a p t e r  2 

C h a p t e r  9 

C h a p t e r  1 5  

C h a p t e r  1 5  

C h a p t e r  1 6  

C h a p t e r  5 

C h a p t e r  2 

C h a p t e r  1 5  

C h a p t e r  2 

C h a p t e r  5 

C h a p t e r  2 

C h a p t e r  2 

C h a p t e r  2 

C h a p t e r  5 

C h a p t e r  5 

C h a p t e r  5 

C h a p t e r  2 

C h a p t e r  4 

C h a p t e r  1 6  
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Mer rage 

TOO MANY COLUMNS I N  REPORT 

TOO MANY COMMANDS 

TOO MANY COMMANDS FOR 1 CODE 

TOO MANY COMPUTE STATEMENTS 

TOO MANY DATA ITEMS 

TOO MANY F I L E S  

TOO MANY I T E M S  

TOO MANY L E F T  PARENTHESES 

TOO MANY L I S T  I T E M S  

TOO MANY R I G H T  PARENTHESES 

TOO MANY SYMBOLS! 

TOO MUCH DATA 

UNDEFINED NAME 

UNKNOWN D I R E C T I V E  

UNRECOGNIZABLE L I N E  

WRONG DATA TYPE 

ZERO D I V I S O R  

0 NOT ALLOWED 

Program 

P R I N T  

MENU 

MENU 

P R I N T  

P R I N T  

SORT 

COMP 

P R I N T  

P R I N T  

P R I N T  

COMP 

COMP 

COMP 

P R I N T  

SORT 

COMP 

R u n -  T i me 

DAFT 

Refer to 

C h a p t e r  1 6  

C h a p t e r  18  

C h a p t e r  1 8  

C h a p t e r  1 6  

C h a p t e r  1 6  

C h a p t e r  9 

C h a p t e r  5 

C h a p t e r  1 6  

C h a p t e r  1 6  

C h a p t e r  1 6  

C h a p t e r  5 

C h a p t e r  5 

C h a p t e r  5 

C h a p t e r  1 6  

C h a p t e r  9 

C h a p t e r  5 

C h a p t e r  2 

C h a p t e r  1 5  
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APPENDIX D 

ADVANCED PROGRAMMING TECHNIQUES 

D . 1  ACCEPT AND DISPLAY 

D . l . l  Background Information 

XMIT s t a t e m e n t s  were o r i g i n a l l y  used when t h e  t e r m i n a l  was a Te le type?  
The VT52 d i s p l a y  t e r m i n a l  uses newer c o n c e p t s  -- programmable c u r s o r  
c o n t r o l  and hardware d i s p l a y  c l e a r .  ACCEPT and DISPLAY s t a t m e n t s  were 
added to  t h e  D I B O L  language  t o  use t h e s e  f e a t u r e s .  The t e r m i n a l  can 
now be used i n  two ways: 

1. A s  a T e l e t y p e  by u s i n g  XMIT s t a t e m e n t s .  

2 .  A s  a powerfu l  d a t a  e n t r y  t o o l  by us ing  ACCEPT and DISPLAY 
statements.  

(Refe r  t o  t h e  ACCEPT and DISPLAY s t a t e m e n t s  i n  Chapter  1 b e f o r e  
proceeding  f u r t h e r  .) 

D . 1 . 2  I n t e r a c t i o n  of ACCEPT and DISPLAY 

ACCEPT and DISPLAY s t a t e m e n t s  a r e  used  e x t e n s i v e l y  i n  d a t a  e n t r y  pro-  
grams. These d a t a  e n t r y  programs t y p i c a l l y  work one of two ways. The 
f i r s t  a s k s  (DISPLAY) q u e s t i o n s  and i n t e r p r e t s  (ACCEPT) answers .  T h i s  
method of o p e r a t i o n  c l o s e l y  s i m u l a t e s  a T e l e t y p e .  The second method 
d i s p l a y s  a format  o r  heading  on t h e  s c r e e n  and moves t h e  c u r s o r  e i t h e r  
t o  t h e  r i g h t  o r  t o  a p o s i t i o n  below t h e  q u e s t i o n  t o  be  answered.  

W i t h  t h e  second method, t h e  fo rma t  i s  never  c l e a r e d  b u t  d a t a  i s  en- 
t e r e d  and c l e a r e d  c o n t i n u o u s l y  from t h e  s c r e e n .  T h i s  method is  used 
i n  r e p e t i t i v e  d a t a  e n t r y  and upda t ing .  Q u i t e  o f t e n  t h e  f o u r  keys up 
a r row,  down ar row,  l e f t  a r row,  and r i g h t  arrow have s p e c i a l  meanings.  
For example,  assume t e n  head ings  a r e  d i s p l a y e d  on t h e  s c r e e n ,  i n d i c a t -  
ing  t e n  f i e l d s  are  t o  be e n t e r e d  o r  updated.  The up arrow might  be 
used t o  r e - e n t e r  i n f o r m a t i o n  i n  t h e  f i r s t  f i e l d ,  no matter which f i e l d  



is  c u r r e n t l y  be ing  e n t e r e d ;  t h e  down arrow might  mean no more i n f o r -  
mat ion  f o r  any of  t h e  f i e l d s ;  t h e  l e f t  arrow might  r e s t a r t  e n t e r i n g  
d a t a  i n t o  t h e  c u r r e n t  f i e l d ;  t h e  r i g h t  arrow might  mean go  on t o  t h e  
n e x t  f i e l d  w i t h o u t  changing t h e  c u r r e n t  f i e l d .  

D.1.3 Example Using ACCEPT and DISPLAY 

T o  e n t e r  a s i x - d i g i t  customer number and a 15 -cha rac t e r  customer name, 
t h e  fo l lowing  program might  be used: 

RECORD 
TCHAR, D 2  
ALPHA, A 1  5 
CNO , D6 
CNAME , A 1  5 

PROC 1 
D I S P L A Y ( 1 , 1 , 1 )  ;Clear s c r e e n  and p o s i t i o n  c u r s o r .  
D I S P L A Y  ( O , O ,  ' CUSTOMER NO. CUSTOMER NAME ' ) 

LOOP, DISPLAY (2,1,2) ;Clear 1 i n e  2 and p o s i t i o n  c u r s o r .  
ALPHA= ;C lea r  t h i s  f i e l d .  
ACCEPT (TCHAR,ALPHA) 
ON ERROR LOOP ;Re-enter  i f  n o t  numeric .  
CNO=ALPHA 
ALPHA= ;Clear t h i s  f i e l d  a g a i n .  
DISPLAY ( 2 , 1 6 , 0 )  ; P o s i t i o n  c u r s o r .  
ACCEPT ( TC HAR , ALPHA ) 
CNAME=ALPHA 

;Save d a t a .  

GO TO LOOP 

D.1.4 Generalized ACCEPT Subroutines 

D.1.4.1 Hardware Display Clear Feature - Although t h e  p r e v i o u s  exam- 
p l e  works p r o p e r l y ,  it l a c k s  f e a t u r e s  which would be u s e f u l :  

1. Type RUBOUT t o  c lear  t h e  p r e v i o u s l y  e n t e r e d  c h a r a c t e r  from 

2. Type CTRL/U ( a  D I G I T A L  conven t ion )  t o  c l e a r  t h e  e n t i r e  cur- 

S i n c e  d a t a  accep tance  is g e t t i n g  more s o p h i s t i c a t e d ,  it can  b e s t  be 
performed by c a l l s  t o  a s u b r o u t i n e .  The f o l l o w i n g  two s u b r o u t i n e s  and 
t es t  programs w i l l  a c c e p t  d a t a  from t h e  keyboard and u s e  t h e  RUBOUT 

bo th  t h e  program and t h e  d i s p l a y .  

r e n t  l i n e  from both  t h e  program and t h e  d i s p l a y .  
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key and t h e  CTRL/U key as  p r e v i o u s l y  s p e c i f i e d .  The f i r s t  program 
uses t h e  c l e a r i n g  f e a t u r e  b u i l t  i n t o  t h e  hardware of t h e  VT52. 
U n f o r t u n a t e l y ,  t h i s  f e a t u r e  des t roys  d a t a  i f  i t  is on t h e  same l i n e  
and t o  t h e  r i g h t  of  w h a t  i s  be ing  accep ted .  

START ;Erases remainder of  l i n e  f o r  e r rors .  
RECORD 

RECORD , X  
KBDBUF, A80 ; S t o r a g e  f o r  keyboard i n p u t .  

K B D I N ,  80A1 

RECORD ;Work a r e a .  
ROW , D 2  ;Cursor Y-coordinate  on e n t r y  t o  s u b r o u t i n e  VT52 

; (needed fo r  correction o n l y ) .  
COL , D 2  ;Cursor X-coordinate on e n t r y  t o  s u b r o u t i n e  VT52 

; (needed f o r  c o r r e c t i o n  o n l y ) .  
TCHAR, D 2  ;Te rmina t ing  character i n  an  a c c e p t  statement.  
CHAR, A 1  ; I n p u t  c h a r a c t e r  from an a c c e p t  s t a t e m e n t .  
VT52IN, D 2  ;Number of characters  accep ted  by s u b r o u t i n e  VT52. 
VTLIM, D 2  ;Number of c h a r a c t e r s  t o  be accep ted  by 

BEGIN,  DISPLAY (1 , 1 , 1) :Clear screen. *********** 
DISPLAY(1,4o1'ERASED I N  CORRECTION')  * * 
DISPLAY (1 , 1 , 'NAME : ' ) 

; s u b r o u t i n e  VT52. 
PROC 

* * 
ROW=1 * SAMPLE * 
COL=6 * TEST * 
VTLI M =  2 0 
CALL VT52 * 
I F  ( K B D B U F . E Q . ' E N D ' )  STOP * * 
GO TO B E G I N  *********** 

; 2 0  charac te rs  maximum. * PROGRAM * * 

; C a l l i n g  sequence 
I ROW= Y coord ina te  
; COL= X c o o r d i n a t e  
i VTLIM= Maximum number of c h a r a c t e r s  t o  a c c e p t  
; CALL VT52 

;Accept a maximum of VTLIM c h a r a c t e r s  a t  l o c a t i o n  s p e c i f i e d  by 
;ROW and COL. Return when e i the r  t h e  maximum number of c h a r a c t e r s  
; (VTLIM) h a s  been en tered ,  a t e r m i n a t i o n  c h a r a c t e r  i s  e n t e r e d ,  
;o r  a space  is e n t e r e d .  Rubout deletes  l a s t  c h a r a c t e r  en te red  and 
;CTRL/U e l i m i n a t e s  t h e  e n t i r e  e n t r y .  RUBOUT and CTRL/U c lear  t h e  
; remainder  of t h e  l i n e  f a s t e r  than  d i s p l a y i n g  s p a c e s .  

VT52, VT52IN= 
KBDBUF= 

VT522, ACCEPT (TCHAR,CHAR) 
I F  (TCHAR.EQ.0)  GO TO VT523 ;Nontermina t ing  c h a r a c t e r .  
I F  (TCHAR.EQ.21)  GO TO VT524 ; CTRL/U. 
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I F  (TCHAR.EQ.32) GO TO VT525 
RETURN 

VT523, I F ( C H A R . E Q . '  ' )  RETURN 

I N C R  VT52IN 
K B D I N  (VT52IN) =CHAR 
I F  (VT52IN.EQ.VTLIM) RETURN 

GO TO VT522 
VT524, IF(VT52IN.EQ.O) GO TO VT52 

DISPLAY (ROW, COL I 2 ) 

GO TO VT52 

K B D I N  (VT52IN) = 
VT52 INzVT52 I N - 1  
DISPLAY(ROW,COL+VT52IN,2) 

VT525, IF(VT52IN.EQ.O) GO TO VT522 

; RUBOUT. 
;Termina t ing  c h a r a c t e r  o t h e r  
; t h a n  rubou t  or  CTRL/U. 
;Space is  a t e r m i n a t i n g  
: c h a r a c t e r .  
;To e l imina te  t h i s  f e a t u r e ,  
;remove t h i s  statement and p u t  
; l a b e l  on n e x t  s ta tement .  
:VT52IN=# of i n p u t  c h a r a c t e r s .  

;The s p e c i f i e d  number o f  
; c h a r a c t e r s  were i n p u t .  

;Clear c h a r a c t e r s  e n t e r e d  
; t o  end-of - l ine .  

:RUBOUT previous  c h a r a c t e r  
; t o  end-o f - l i ne .  

GO TO VT522 

D.1.4.2 Clear Incorrect Data by Displaying Spaces - The f o l l o w i n g  
program c l e a r s  i n c o r r e c t l y  e n t e r e d  d a t a  by d i s p l a y i n g  s p a c e s .  T h i s  i s  
s lower  t h a n  us ing  t h e  hardware d i s p l a y  c lear  f e a t u r e ,  b u t  d a t a  on t h e  
same l i n e  and t o  t h e  r i g h t  is n o t  c l e a r e d .  

START ;Corrects o n l y  c h a r a c t e r s  i n  e r r o r .  
RECORD 

RECORD , X  
KRDBUF, A80 ; S t o r a g e  f o r  keyboard i n p u t .  

K B D I N ,  80A1 

BLNKBO,  
ROW, 

COL, 

TCHAR, 
CHAR, 
VT52IN, 
VTLIM, 

VT52XX , 

RECORD 
A8 0 
D 2  

D 2  

D 2  
A 1  
D 2  
D 2  

D 2  
PROC 

;Work a r e a .  
; 8 0  b lank  c h a r a c t e r s .  
;Cursor  Y c o o r d i n a t e  on e n t r y  t o  s u b r o u t i n e  VT52 
; (needed f o r  c o r r e c t i o n  o n l y ) .  
;Cursor  X c o o r d i n a t e  on  e n t r y  t o  s u b r o u t i n e  VT52 
; (needed f o r  cor rec t ion  o n l y ) .  
;Te rmina t ing  c h a r a c t e r  i n  an ACCEPT statement.  
; I n p u t  c h a r a c t e r  from an  ACCEPT s t a t e m e n t .  
;Number of  c h a r a c t e r s  accep ted  by s u b r o u t i n e  VT52. 
;Number o f  c h a r a c t e r s  t o  be  accep ted  by 
; s u b r o u t i n e  VT52. 
;Temporary s t o r a g e  f o r  s u b r o u t i n e  VT52. 
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B E G I N ,  D I S P L A Y  ( 1 , 1 , 1 )  ; C l e a r  screen. *********** 
D I S P L A Y ( l , Q O , ' N E V E R  E R A S E D ' )  * * 
D I S P L A Y ( l , l , ' N A M E : ' )  * * 
ROW=1 * SAMPLE * 
COL=6 * T E S T  * 
VTL I M =  2 0 ; 2 0  charac te rs  maximum. * PROGRAM * 
CALL V T 5 2  * * 
I F  (KBDBUF.EQ. ' E N D ' )  S T O P  * * 
GO T O  B E G I N  *********** 

; C a l l i n g  s equence  
i ROW= Y-coordinate 
I COL= X - c o o r d i n a t e  
; VTLIM= Maximum number of charac te rs  t o  accept 
I CALL V T 5 2  
; A c c e p t  a maximum of VTLIM charac te rs  a t  l o c a t i o n  specif ied by 
;8OW and COL. R e t u r n  w h e n  e i t h e r  t h e  maximum number of charac te rs  
; (VTLIM) h a s  been en tered ,  a t e r m i n a t i o n  charac te r  i s  en te red ,  
;or a space is en tered .  RUBOUT de l e t e s  l a s t  character  e n t e r e d  and 
;CTRL/U e l i m i n a t e s  t h e  e n t i r e  e n t r y .  RUBOUT and CTRL/U d i s p l a y  
; s p a c e ( s )  t o  de le te  o n l y  t h e  necessary charac te rs  ( n o t  t h e  
;remainder of  t h e  l i n e ) .  

V T 5 2 ,  V T 5 2 I N =  
KBDBUF= 

V T 5 2 2 ,  ACCEPT (TCHAR,CHAR) 
I F  (TCHAR.EQ.0)  GO TO V T 5 2 3  ; N o n t e r m i n a t i n g  charac te r .  
I F  (TCHAR.EQ.21)  GO T O  V T 5 2 4  ;CTRL/U. 
I F  (TCHAR.EQ.32)  GO TO V T 5 2 5  ; RUBOUT. 
RETURN ; T e r m i n a t i n g  character o t h e r  

; t h a n  RUBOUT or  CTRL/U. 
V T 5 2 3 ,  I F ( C H A R . E Q .  ' ' )  RETURN ;Space i s  a t e r m i n a t i n g  

; cha rac t e r .  
; T o  e l i m i n a t e  t h i s  f ea tu re ,  
;remove t h i s  s t a t e m e n t .  

I N C R  V T 5 2 I N  ; V T 5 2 I N = #  of i n p u t  cha rac t e r s .  
KBDIN ( V T 5 2 I N )  =CHAR 
I F  ( V T 5 2  I N .  EQ . VTLIM) RETURN ;The spec i f i ed  number of 

GO T O  V T 5 2 2  

D I S P L A Y  (ROW,COL ,BLNK80 ( 1  , V T 5 2 I N )  ) ; C l e a r  cha rac t e r s  e n t e r e d .  
D I S P L A Y  (ROW, C O L I  0 )  ; R e p o s i t i o n  cursor .  
GO TO V T 5 2  

KBDIN ( V T 5 2 I N )  = 
V T 5 2 I N = V T 5 2 I N - l  
V T 5  2XX=VT5 2 I N  +COL 
D I S P L A Y  (ROW, V T 5 2 X X ,  ' ' ) ; R u b o u t  p r e v i o u s  cha rac t e r .  
D I S P L A Y ( R O W , V T 5 2 X X , O )  ; R e p o s i t i o n  cursor .  
GO TO V T 5 2 2  

; charac te rs  w e r e  i n p u t .  

V T 5 2 4 ,  I F ( V T 5 2 I N . E Q . O )  GO TO V T 5 2  

V T 5 2 5 ,  I F ( V T 5 2 I N . E Q . O )  GO T O  V T 5 2 2  
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D.1.4.3 Other Desired Features - I n  a d d i t i o n  t o  t h e  f e a t u r e s  found i n  
t h e  p r e v i o u s  program, t h e  f o l l o w i n g  f e a t u r e s  might  a l s o  be  d e s i r e d :  

1. Right  j u s t i f i c a t i o n  o f  numeric f i e l d s .  

2. Automatic cursor  p o s i t i o n i n g .  

These f e a t u r e s  a re  used i n  t h e  f o l l o w i n g  s u b r o u t i n e  and t es t  program: 

START ; S u b r o u t i n e  VT52A and VT52N. 
RECORD 

KBDBUF, A80 ; S t o r a g e  f o r  keyboard i n p u t .  
RECORD , X  

K B D I N ,  80A1 

BLNK80, 
ROW I 
COL , 
TCHAR , 
CHAR I 
VT52IN , 
VTLIM, 
VT52SW, 
VT5215 , 
VT52XX, 

RECORD 
A80 
D2 
D 2  
D 2  
A 1  
D 2  
D 2  
D 1  
D15 

A 1  6 
PROC 0 

;Work area.  
;80 b lank  c h a r a c t e r s .  
;Cursor  Y c o o r d i n a t e .  
;Cursor X c o o r d i n a t e .  
;Te rmina t ing  c h a r a c t e r  i n  an ACCEPT s t a t e m e n t .  
; I n p u t  c h a r a c t e r  from an ACCEPT s t a t e m e n t .  
;Number o f  c h a r a c t e r s  accep ted .  
;Number of c h a r a c t e r s  t o  b e  accep ted .  
;C lea red  f o r  a l p h a  i n p u t ,  se t  t o  1 f o r  numer ic  i n p u t .  
; C o n t a i n s  numer i c  i n p u t  f o r  VT52N e n t r y .  N o t  changed 
;or  used i n  VT52A e n t r y .  
;Temporary s t o r a g e  f o r  r e d i s p l a y  o f  numer ic  i n p u t .  

DISPLAY (1,1,1) ;Clear screen. 

I F  (ROW .GT. 2 4 )  STOP 
DISPLAY (ROW,53,'NOT ERASED') 
DISPLAY (ROW,1,  'NAME: ' )  
COL=7 
VTLIM=2 0 ;20  c h a r a c t e r s  
CALL VT52A 
I F  (KBDBUF. EQ. ' END ' ) STOP 
DISPLAY (ROW, 30 , 'NO: ' ) 
COL=3 4 
VTL IM=15 
CALL VT52N 
GO TO BEGIN 

B E G I N ,  I N C R  ROW 
*********** 
* * 
* * 
* * 
* SAMPLE * * * 

maximum. * TEST * * * 
* PROGRAM * * * 
* * 
* * 
* * 
*********** 

i C a l l i n g  sequence 
; ROW= Y c o o r d i n a t e  
i COL= X c o o r d i n a t e  
: VTLIM= Maximum number of c h a r a c t e r s  t o  accept 
; CALL VT52A f o r  a lphanumer ic  i n p u t  
t CALL VT52N f o r  numeric  i n p u t  
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;Accept a maximum of VTLIM characters at location specified by ROW 
;and COL. Return when VTLIM characters or a termination character 
;is entered. For numeric input, a space is a terminator. 
;RUBOUT deletes last character entered and CTRL/U eliminates the 
;entire entry. RUBOUT and CTRL/U display space(s) to delete only 
;the necessary characters (not the remainder of the line). 
;For numeric input, the entire entry is redisplayed right-justified 
;with leading zeros suppressed. VT5215 contains the number 
;on return to the calling program. 

VT52Al 

VT52N 
VT52, 

VT522, 

VT523, 

VT523Bl 

VT523Xl 

VT5 2 SW= ;Entry for alphanumeric input. 
GO TO VT52 
VT5 2 SW=1 ;Entry for numeric input. 
VT52IN= 
KBDBUF= 
DISPLAY (ROW, COLI 0 ) ;Position cursor. 
ACCEPT (TCHAR,CHAR) 
IF(TCHAR.EQ.0) GO TO VT523 ;Nonterminating character. 
IF (TCHAR.EQ. 21) GO TO VT524 ;CTRL/U. 
IF (TCHAR.EQ.32) GO TO VT525 ; RUBOUT. 
IF (VT52IN.EQ. 0) RETURN ;No input except terminating 

IF (VT52SW.EQ.O) RETURN ;Alphanumeric input. 
VT5215=KBDBUF(l1VT52IN) ;Numeric input (can't exceed 

VT52XX(1,VTLIM+1)=VT52151'XXXXXXXXXXXXXXX-1 ;Allows negative 

DISPLAY (ROW,COLPVT52XX(1,VTLIM+1) ) ;Display numeric input 

;character. 

;15 digits). 

; numbers. 

;right-justified and zero 
;suppressed. 

RETURN 
IF (VT52SW.NE.l) GO TO VT523X ;Save alphanumeric input. 
IF (CHAR.EQ.' ' 1  GO TO VT522X ;Space as a terminating 

IF (CHAR.EQ. ' - ' I  GO TO VT523X ;Minus sign is acceptable. 
IF (CHAR.LT.'O') GO TO VT523B ;Check for numeric input. 
IF (CHAR.LE. ' 9  ' )  GO TO VT523X 
DISPLAY (0 0,7) ;Sound alarm--bad input. 
GO TO VT52 ;Start over (don't clear 

INCR VT52IN ;VT52IN=# of input characters. 
KBDIN (VT52IN) =CHAR 
IF (VT52IN.EQ.VTLIM) GO TO VT526 ;The specified number of 

GO TO VT522 
IF (VT52IN.EQ.O) GO TO VT52 
DISPLAY(ROW,COLlBLNK80~l,VT521N)) ;Clear characters entered. 
GO TO VT52 
IF (VT52IN.EQ.O) GO TO VT522 
KBDIN (VT52IN) = 
VT 5 2 IN =VT 5 2 IN -1 
VT52XX=VT52IN+COL 
DISPLAY (ROWlCOL+VT521Nl I I )  ;Rubout previous character. 

;character for numeric input. 

;the error). 

;characters were input. 
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DISPLAY(ROW,COL+VT52IN,O) 
GO TO VT522 

RETURN 
VT526, IF(VT52SW.EQ.l) GO TO VT522Y 

; R e p o s i t i o n  cursor .  

D.1.4.4 is 
b u i l t  around t h e  Escape code ( 2 7  dec ima l )  t o  implement commands needed 
by t h e  VT50 and VT52, b u t  n o t  found i n  7 - b i t  A S C I I .  Upon r e c e i v i n g  
t h e  Escape code 27, t h e  t e r m i n a l  is se t  t o  Escape mode and t r e a t s  t h e  
n e x t  c h a r a c t e r  r e c e i v e d  as a command. Commands c r e a t e d  i n  t h i s  manner 
a r e  c a l l e d  Escape Sequences.  

E s c a p e  C o d e  Sequences a s  Terminators - A command p r o t o c o l  

I n  o r d e r  t o  use t h e  VT5O/VT52 c u r s o r  p o s i t i o n i n g  keys a s  t e r m i n a t o r s  
f o r  an ACCEPT s t a t e m e n t ,  t h e  DIBOL program m u s t  check f o r  t h e  Escape 
code (dec imal  2 7 )  and then  execu te  a n o t h e r  ACCEPT s t a t e m e n t  i n t o  a one 
c h a r a c t e r  a lphanumeric  f i e l d .  The c o n t e n t s  o f  t h i s  v a r i a b l e  can  be  
checked t o  de t e rmine  which key was typed .  The program t h e n  w i l l  erase 
t h e  a l p h a  c h a r a c t e r  e n t e r e d  i n  t h i s  manner and go t o  t h e  r o u t i n e  asso-  
c ia ted  t o  t h e  key t h a t  was typed .  

SPECIAL ESCAPE SEQUENCES 

Cursor  P o s i t i o n i n g  
F u n c t i o n s  

S p e c i a l  f u n c t i o n  keys a t  t o p  
of  numeric keypad 
(Unlabe led  a t  p r e s e n t )  

27-A+ 
27-B+ 
27-c + 

27-D -+ 

27-P 
27-4 1 
27-R 

D .  2 DIRECT ACCESS TECHNIQUES 

D.2.1 B a c k g r o u n d  Information 

A f i l e  c o n t a i n s  r e c o r d s  of  f i x e d  or  v a r i a b l e  l e n g t h .  

Rega rd le s s  of  t h e  r e c o r d  s i z e ,  t h e  o p e r a t i n g  sys tem a u t o m a t i c a l l y  
wri tes  t h e  r e c o r d s  i n t o  512-cha rac t e r  b locks .  The s i z e  o f  a r e c o r d  
( i n  c h a r a c t e r s )  is two p l u s  t h e  number o f  c h a r a c t e r s  i n  a l l  t h e  f i e l d s  
i n  t h e  r e c o r d .  (The two added c h a r a c t e r s  r e p r e s e n t  t h e  r e c o r d  s i z e  i n  
c h a r a c t e r s  d i v i d e d  by two.) I f  t h e  r e s u l t i n g  r e c o r d  s i z e  is odd,  add 
one c h a r a c t e r  s i n c e  o n l y  an even number o f  c h a r a c t e r s  may be w r i t t e n .  

Example : 

I f  t h e  two f i e l d s  i n  a r e c o r d  a r e  d e f i n e d  a s  a D9 f i e l d  and an 
A88 f i e l d ,  t h e  r e c o r d  s i z e  is 1 0 0  (2+9+88+1).  
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Assuming t h a t  a l l  of t h e  r e c o r d s  i n  t h i s  f i l e  a r e  t h e  same 
l e n g t h ,  t h e  o p e r a t i n g  system w i l l  pack 5 r e c o r d s  and t h e  f i r s t  1 2  
c h a r a c t e r s  of t h e  s i x t h  r e c o r d  i n t o  t h e  f i r s t  b lock ;  t h e  l a s t  88 
c h a r a c t e r s  from t h e  s i x t h  r e c o r d ,  4 r e c o r d s ,  and t h e  f i r s t  2 4  
c h a r a c t e r s  from t h e  e l e v e n t h  r e c o r d  i n t o  t h e  second b lock ;  and 
so on t o  t h e  end.  

When t h i s  f i l e  is l a t e r  p r o c e s s e d ,  e i t h e r  s e q u e n t i a l l y  ( d e f i n e d  
as  i n p u t  i n  an I N I T  s t a t e m e n t )  o r  t h rough  d i r e c t  a c c e s s  ( d e f i n e d  
as  UPDATE i n  an I N I T  s t a t e m e n t ) ,  t h e  o p e r a t i n g  sys tem will com- 
p l e t e l y  r e s t o r e  t h e  r e c o r d ,  even i f  i t  o v e r l a p s  two b l o c k s ,  be- 
f o r e  p a s s i n g  it t o  t h e  DIBOL program. 

D . 2 . 2  The Reason f o r  Direct Access 

Many a p p l i c a t i o n s  i n v o l v e  t h e  S e q u e n t i a l  p r o c e s s i n g  of  d a t a .  For ex -  
ample,  a t r a n s a c t i o n  f i l e  i s  e n t e r e d  i n  random o r d e r ,  s o r t e d  and t h e n  
used t o  update  a mas ter  f i l e  s o r t e d  i n  t h e  same sequence.  E r r o r s  i n  
t h e  t r a n s a c t i o n  f i l e  canno t  be found u n t i l  t h e  UPDATE program is  run .  
The e r r o r s  a re  c o r r e c t e d  and a new t r a n s a c t i o n  f i l e  i s  made f o r  t h e  
c o r r e c t e d  items, which is t h e n  s o r t e d  and run a g a i n s t  t h e  mas ter  f i l e .  
T h i s  p r o c e s s  c o n t i n u e s  u n t i l  no more e r r o r s  e x i s t .  T h i s  t y p e  o f  pro- 
c e s s i n g  evolved 20  y e a r s  ago wi th  t h e  age of  e l e c t r o n i c  d a t a  p r o c e s s -  
i n g .  Systems spec ia l i s t s  have d e s i r e d  a b e t t e r  method of  o p e r a t i o n .  

The b e s t  method is t o  v e r i f y  t h a t  d a t a  is e n t e r e d  c o r r e c t l y .  The  op- 
e r a t o r  keying t h e  d a t a  f i l e  should  be a b l e  t o  i n t e r a c t  w i t h  t h e  mas te r  
f i l e .  For example,  a program can be  w r i t t e n  i n  which an o p e r a t o r  
e n t e r i n g  p a y r o l l  i n f o r m a t i o n  could  t y p e  an employee number and know 
w i t h i n  a second o r  two whether t h i s  employee e x i s t s  on t h e  mas te r  
f i l e .  T h i s  would be imposs ib l e  w i t h  s e q u e n t i a l  p r o c e s s i n g  because  o f  
t h e  t i m e  involved  i n  s e q u e n t i a l l y  a c c e s s i n g  e v e r y  r e c o r d .  D i r e c t  ac- 
cess p e r m i t s  r e t r i e v a l  of any d e s i r e d  r e c o r d  wi thou t  p r o c e s s i n g  any 
o t h e r  r e c o r d s .  

D.2.3 How the  D i r e c t  Access Technique Worke In DIBOL 

D I B O L  u s e s  a r e c o r d  number t o  a c c e s s  any r eco rd  i n  a f i l e .  The  pro- 
gram h a s  t o  c o n v e r t  o p e r a t o r  i n p u t  i n t o  a r e c o r d  number r e c o g n i z a b l e  
by t h e  o p e r a t i n g  system. T h i s  s e c t i o n  on d i r e c t  a c c e s s  w i l l  e x p l a i n  
s e v e r a l  methods t o  m a k e  t h i s  c o n v e r s i o n .  
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D.2.4 Unsorted File 

A s s u m e  t h a t  you have an u n s o r t e d  f i l e  c o n t a i n i n g  1 t o  99 r e c o r d s .  
Each r eco rd  conta ins  a KEY f i e l d  as well as other  f i e l d s .  Th i s  key 
w i l l  be used f o r  d i r e c t  access. The f i r s t  t h i n g  done i n  t h e  following 
program is t o  f i l l  up a t a b l e .  There  is a one-to-one co r re spondence  
between each  element i n  t h e  t a b l e  and each  r e c o r d  i n  t h e  f i l e .  No I/O 
is n e c e s s a r y  t o  de te rmine  i f  a s p e c i f i e d  code is i n  t h e  master f i l e  
s ince  t h i s  code  would n o t  have a match i n  t h e  t a b l e  lookup. 

FINDIT, 

NONE 

FOUND 

RECORD MASTER 
K E Y ,  D5 ;Could be any s i z e  f i e l d .  

TABLE 100D5 ;Tab le  c o n t a i n i n g  keys.  
I ,  D3 ; Index.  
LOOKUP, D5 

I A90 ;Remainder of f i l e .  
RECORD ;Working s t o r a g e .  

PROC 1 
INIT (1, INPUT, ' FILNAM ' ) 
I N C R  I 
TABLE ( I  ) =KEY 
GOTO LOAD 

I N C R  I 
TABLE ( I )  =99999 ; I n d i c a t e s  end of t a b l e .  
I N I T  (1 ,UPDATE, FILNAM ' ) 

LOAD, XMIT (1 ,MASTER,EOF) 

EOF , FIN1  (1) 

;LOOKUP c o n t a i n s  code f o r  master 
; f i l e  l ookup .  

I= 
I N C R  I 
IF(TABLE ( I )  .EQ.LOOKUP) GO TO FOUND ;Match. 
IF(TABLE ( I )  .EQ.99999) GO TO NONE ;NO match. 
GOTO FINDIT 
XMIT ( 8 ,  RECORD NOT FOUND ' ) 
STOP 
READ ( 1 ,MASTER, I ) ;Read r eco rd  I .  
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D.2.5 Sorted File 

Use t h e  same circumstances a s  i n  Sec t ion  D.2.4 excep t  s o r t  t h e  f i l e  by 
key. F i l l i n g  t h e  t a b l e  i s  t h e  same, b u t  t a b l e  lookup is f a s t e r  since 
t h e  code i s  n o t  compared t o  every  element i n  t h e  t a b l e .  A "no match" 
c o n d i t i o n  is known as s o o n . a s  t h e  t a b l e  element exceeds  t h e  code. 

I t  is  p o s s i b l e  t o  c u t  down t h e  number of comparisons i n  t h e  t a b l e  
lookup by comparing t h e  middle  of t h e  tab1,e t o  t h e  code, checking  
which  h a l f  of t h e  t a b l e  might c o n t a i n  t h e  code,  de t e rmin ing  t h e  middle  
of t h a t  h a l f  of t h e  t a b l e ,  and so on u n t i l  t h e  e lement  i s  found. T h i s  
t echn ique  a l lows  f a s t e r  ' a c c e s s ,  b u t  programming it is  much more corn- 
p l i c a  t e d  . 

RECORD MASTER 
KEY,  D5 
I A90 

TABLE, 100D5 
I ,  D3 
LOOKUP, D5 

RECORD ;Working s t o r a g e .  

PROC 1 
I N  I T  (1 , INPUT, F ILNAM ) 

I N C R  I 
TABLE ( I  ) =KEY 
GOTO LOAD 

I N C R  I 
TABLE ( 1 ) = 9 9 9 9 9  ; I n d i c a t e s  end of t ab l e .  
I N I T ( l , U P D A T E ,  ' F I L N A M ' )  

LOAD, XMIT (1 ,MASTER,EOF) 

EOF,  F IN1  (1) 

;Lookup c o n t a i n s  code f o r  mas ter  
f i l e .  

F I N D I T ,  

NONE,  

FOUND, 

I= 
I N C R  I 
I F ( T A B L E ( I ) . E Q . L O O K U P )  GO TO FOUND ;Match. 
I F  (TABLE ( I )  .GT.LOOKUP) GO TO NONE ;No match.  
GOTO FINDIT 
XMIT (8 ,  'RECORD NOT F O U N D ' )  
STOP 
R E A D ( l , M A S T E R , I )  ;Read r eco rd  I .  
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I t  is impract ical  t o  use  d i r e c t  access w i t h  D I B O L  on an  u n s o r t e d  f i l e  
c o n t a i n i n g  many r e c o r d s  s i n c e  an  e x c e e d i n g l y  l a r g e  lookup  t a b l e  would 
b e  needed. 

D . 2 . 6  Rough Table, No Index File  

A t  some p o i n t ,  a f i l e  w i l l  c o n t a i n  too many r e c o r d s  f o r  e v e r y  key t o  
b e  saved i n  a t a b l e .  When t h i s  p o i n t  is r e a c h e d ,  two s o l u t i o n s  a r e  
a v a i l a b l e .  

The f i r s t  i s  t o  c rea te  a ' 'rough" index  t a b l e  c o n t a i n i n g  e v e r y  1 0 t h  or 
20 th  key. For lookup ,  t h e  rough index  w i l l  s p e c i f y  w i t h i n  1 0  or 20 
r e c o r d s  on t h e  master f i l e  which one is d e s i r e d .  These 10  or 20 
r e c o r d s  a re  t h e n  s e q u e n t i a l l y  examined t o  f i n d  t h e  d e s i r e d  r e c o r d  (see 
t h e  f o l l o w i n g  example p rogram) .  

The second s o l u t i o n  is  t o  c rea te  a "rough" index  t a b l e  and a " f i n e "  
index f i l e .  I n  t h i s  method, t h e  rough index t a b l e  s p e c i f i e s  t o  w i t h i n  
1 0  or 20 r e c o r d s  o f  t h e  f i l e  d e s i r e d .  The index  f i l e  is t h e n  sequen- 
t i a l l y  examined t o  f i n d  t h e  d e s i r e d  key. I f  a match o c c u r s ,  t h e  mas- 
ter  f i l e  is t h e n  r e a d .  

The proper use o f  a n  index  f i l e  t e c h n i q u e  can  c u t  down on t h e  number 
of I / O  r e a d s .  For example,  a master f i l e  o f  98 c h a r a c t e r s  per r e c o r d  
would take up t o  f o u r  I / O  r e a d s  t o  f i n d  t h e  d e s i r e d  r e c o r d  i f  t h e  
rough index  cou ld  narrow w i t h i n  20 r e c o r d s .  An index  f i l e  t e c h n i q u e  
would take  one  I / O  r e a d  t o  f i n d  t h e  master r e c o r d .  T h i s  t e c h n i q u e  be- 
comes f a s t e r  a s  t h e  s i z e  of t h e  master f i l e  r e c o r d  i n c r e a s e s .  

RECORD MASTER 
K E Y ,  D5 
1 A90 

TABLE, 100D5 ; l s t , 2 l s t , 4 l s t  k e y , e t c .  
I ,  D 4  
J, D 4  
LOOKUP, D5 

RECORD ;Working s t o r a g e .  

PROC 1 
I N I T  

I N C R  I 
I F  (I.NE.I/20*20+1) GO TO LOAD 
I N C R  J 
TABLE (J ) =KEY ;Save o n l y  l s t , 2 l s t , 4 l s t  key, e t c .  
GO TO LOAD 
FIN1  (1) 
I N C R  J 
TABLE ( J )=99999  ; I n d i c a t e s  end of t a b l e .  
I N I T  (1, UPDATE, I FILNAM I ) 

(1, INPUT, ' FILNAM' ) 
LOAD, XMIT (1 ,MASTER,EOF) 

EOF , 
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ROUGH , 

F I N E  , 

;LOOKUP c o n t a i n s  code f o r  master f i l e .  

1=1 
I N C R  I 
I F ( T A B L E  ( I )  .LE.LOOKUP) GO TO ROUGH ;No rough match y e t .  
I= ( 1 - 2 )  *20  ;Se t  I t o  b e g i n n i n g  of rough index-1.  
I N C R  I 

I F ( K E Y . L T . L O O K U P )  GO TO F I N E  ;No match y e t .  
IF(KEY.EQ.LOOKUP)  GO TO FOUND ; N o  match.  

S T O P  

R E A D ( 1 , M A S T E R r I )  

XMIT ( 8  I I RECORD NOT FOUND I ) 

FOUND, 

D.2.7 Rough T a b l e  P l u s  Index F i l e  

KEY , 
I 

TABLE , 
I ,  
J, 
LOOKUP , 
XKEY , 

LOAD , 

EOF , 

RECORD MASTER 
D 5  
A 9 0  
RECORD ; W o r k i n g  s t o r a g e .  
1 0 0 D 5  ; l s t , 2 l s t , 4 l s t  k e y ,  e t c .  
D 4  
D 4  
D 5  
RECORD INDEX ; I n d e x  f i l e .  
D 5  
PROC 2 

I N I T  ( 2  ,OUTPUT I ' X F I L E  ' ) 

I N C R  I 
XKEY=KEY 
XMIT ( 2  , INDEX) ; C r e a t e  f i n e  index  f i l e .  
I F  ( I  .NE.  1 / 2 0 * 2 0 + 1 )  GO TO LOAD 
I N C R  J 
TABLE (J) =KEY ;Save o n l y  l s t , 2 l s t , 4 l s t  k e y .  
GO TO LOAD 
F I N I  (1) 
F I N I  ( 2 )  
I N C R  J 
TABLE ( J )  =99999  ; Ind ica t e s  end of t a b l e .  
I N I T  (1 , UPDATE , ' FILNAM I ) 
I N I T ( 2 , U P D A T E I  ' X F I L E ' )  

I N I T  (1 I I N P U T  I FILNAM I ) 

XMIT ( 1  ,MASTER,EOF)  

;LOOKUP c o n t a i n s  code f o r  master f i l e .  

I =1 
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ROUGH 

F I N E ,  

FOUND, 

I N C R  I 
I F  (TABLE ( I )  .LE.LOOKUP) 
I= (1-2) *20 
I N C R  I 
READ ( 2 ,  I N D E X ,  I ) ;Read index r e c o r d .  
IF(XKEY.LT.LOOKUP) GO TO FINE ;NO match yet. 
IF(XKEY.EQ.LOOKUP) GO TO FOUND ;No match. 

GO TO ROUGH ;NO rough match Y e t *  
;Set  t o  beg inn ing  of  rough index-1. 

XMIT ( 8  I ' RECORD NOT FOUND ' ) 
STOP 
READ ( 1 , MASTER, I ) ; Match. 

D . 2 . 8  Summary 

T h i s  d i s c u s s i o n  on d i r e c t  access d o e s  n o t  i n c l u d e  i n f o r m a t i o n  abou t  
a l l  p o s s i b l e  s i t u a t i o n s .  I n  cases where t h e  mas ter  f i l e  is between 
2 , 0 0 0  and 4 0 , 0 0 0  records,  t h e  approach might  be t o  have a v e r y  rough 
t a b l e ,  a rough index  f i l e ,  a f i n e  index f i l e ,  and a mas te r  f i l e .  

I t  is  p o s s i b l e  t o  work w i t h  a l a r g e  unso r t ed  mas te r  f i l e  by c r e a t i n g  
an index f i l e  c o n t a i n i n g  two f i e l d s :  t h e  key f i e l d  and t h e  r e c o r d  
number of  t h e  mas ter  f i l e .  S o r t  t h e  index f i l e  by key. When a 
match is found on t h e  key f i e l d  o f  t h e  index f i l e ,  t h e  program u s e s  
t h e  r eco rd  number f i e l d  t o  r ead  t h e  p rope r  r e c o r d  of  t h e  u n s o r t e d  mas- 
ter  f i l e .  

C r e a t i o n  of  an index  t a b l e  or an index f i l e  can b e  done i n  a s e p a r a t e  
program. T h i s  s e p a r a t e  program can s a v e  from s e v e r a l  s econds  t o  sev- 
e r a l  minu te s  each  t i m e  t h e  program is run.  The index  f i l e  would o n l y  
need to  be changed when a mas ter  f i l e  is updated ( p e r h a p s  on a weekly 
o r  monthly b a s i s ) .  

D.2.9  Record Count 

To keep t r a c k  of t h e  number of  r e c o r d s  i n  a master f i l e ,  r e s e r v e  one 
f i e l d  i n  t h e  f i r s t  r e c o r d  t o  c o n t a i n  t h e  r e c o r d  coun t .  The r e c o r d  
coun t  i s  t h e  number o f  r e c o r d s  i n  t h e  f i l e .  When a r e c o r d  i s  added t o  
t h i s  f i l e ,  t h e  r e c o r d  coun t  i n  t h e  f i r s t  r e c o r d  is incremented  by one  
and w r i t t e n  o u t .  T h i s  t e c h n i q u e  w i l l  work f i n e  wi th  a master f i l e  
t h a t  is o u t  o f  o r d e r .  
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D.3 DIRECT ACCESS NOTES 

D . 3 . 1  XMIT Statements (Extending  a F i l e )  

XMIT s t a t e m e n t s  can  b e  i n t e r s p e r s e d  w i t h  d i r e c t  access o p e r a t i o n s  on a 
f i l e .  An XMIT f o l l o w i n g  a READ w i t h  r e c o r d  n i s  e q u i v a l e n t  t o  a READ 
o f  r e c o r d  n + l .  S u c c e s s i v e  X M I T ' s  read r e c o r d s  n+2, n+3, e tc .  

An XMIT f o l l o w i n g  a WRITE o f  r e c o r d  n t r a n s m i t s  da t a  t o  r e c o r d  n+ l .  

Records  n+2 t o  t h e  end o f  t h e  f i l e  may be  changed by s u c c e s s i v e  X M I T ' s  
a f t e r  a WRITE. However, t o  change  a s e r i e s  of r e c o r d s  i n  t h e  midd le  
o f  t h e  f i l e ,  do  n o t  u s e  a WRITE fo l lowed  by s e v e r a l  XMIT's .  

The XMIT s t a t e m e n t  used a f t e r  a WRITE s t a t e m e n t  has  t h e  f o l l o w i n g  use- 
f u l  a p p l i c a t i o n s .  

D .3 .1 .1  T r u n c a t i n g  a F i l e  - To t r u n c a t e  a f i l e  a f t e r  r e c o r d  N ,  u s e  
t h e  f o l l o w i n g  sequence:  

READ ( c h a n n e l ,  r e c o r d  ,n )  
WRITE ( c h a n n e l ,  r e c o r d  , n )  
XMIT(channel,NULL,EOF) 

EOF, FINI(channe1)  

where NULL is a r e c o r d  w i t h  no c o n t e n t s  d e f i n e d  by: 

RECORD NULL 
RECORD 

D.3.1 .2  Appending t o  a F i l e  - To append records t o  t h e  end of  a f i l e  
w i t h  n r e c o r d s ,  u s e  t h e  f o l l o w i n g  sequence:  

READ ( channe l  , r e c o r d , n )  
WRITE ( c h a n n e l ,  r e c o r d  ,n )  
XMIT(channe1,record) :Append r e c o r d s  t o  f i l e .  
XMIT ( channe l  , r e c o r d )  

XMIT ( channe l  ,NULL, EOF) 
EOF, FINI(channe1)  
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D.3.1.3 R e w r i t i n g  A F i l e  - To rewrite a f i l e  from record n t o  t h e  end 
of t h e  f i l e ,  u s e  t h e  f o l l o w i n g  sequence: 

WRITE (channe l  , r e c o r d  , N )  
XMIT ( c h a n n e l  , record)  
XMIT(channe1,record) 

XMIT(channel,NULL,EOF) 
EOF, FINI(channe1)  

;Rewrite r e c o r d s  t o  end-o f - f i l e .  

D . 4  NUMERIC F I E L D  VERIFICATION 

Any numer ic  f i e l d  t h a t  i s  e n t e r e d  i n  a DIBOL program shou ld  be checked 
t o  de t e rmine  i f  i t  c o n t a i n s  o n l y  numeric d a t a .  The n u m e r i c  f i e l d  
s h o u l d  be read as a n  a lphanumer ic  f i e l d  th rough  an  XMIT or ACCEPT 
statement .  Then it i s  moved t o  a numeric  f i e l d .  T h i s  move is preced-  
e d  by an ON ERROR s ta tement  t o  check  f o r  non-numeric d a t a .  For exam- 
p l e  : 

RECORD 
TCHAR, D2 
DECMAL, D5 
ALPHA, A5 
PROC 

ALPHA= 
ACCEPT (TCHAR,ALPHA) 
ON ERROR FIX 
DECMAL=ALPHA 

With an alphanumeric- to-numeric  move, many checks  a re  done. The f o l -  
lowing examples i l l u s t r a t e  most cases:  

ALPHANUMERIC 
' 1 2 3 '  
' 123  ' 
' 00123 ' 
' -123'  
' 123-' 
'-123-' 
' 12-3' 
'1-2-3 ' 
'1+2+3 ' 
' 1+2-3 ' 
'1 23 ' 
' 0 0 1 2 s '  

NUMERIC 
00123 
00123 
00123 
0 0 1 2 s  
0012s 
00123 
001 2s 
00123 
00123 
0012s 
00123 
i l l e g a l  
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The o n l y  l e g a l  c h a r a c t e r s  i n  an  alphanumeric-to-numeric move a r e  0 t o  
9,- ,  +, and -. 
I f  a da t a  f i l e  c o n t a i n s  numeric f i e l d s ,  these f i e l d s  must be r e a d  a s  
numeric.  I f  t h e y  c o n t a i n  a n e g a t i v e  number, t h e  l e a s t  s i g n i f i c a n t  
c h a r a c t e r  c o n t a i n s  a minus s i g n  and is l i s t e d  w i t h  i t s  e q u i v a l e n t  
charac te r .  For example,  -37 would look  l i k e  3W. I f  3W were read as 
a lphanumer ic ,  and t h e n  c o n v e r t e d  t o  numeric ,  a run-time e r r o r  would 
occur  s i n c e  any l e t t e r  o f  t h e  a lphabet  i s  i l l e g a l  i n  an 
alphanumeric-to-numeric c o n v e r s i o n .  

D . 5  CHAIN STATEMENT NOTES 

D.5.1 Interaction of CHAIN and INIT (channe1,SYS) 

Source i n p u t  f i l e s  can  be spec i f ied  i n  a RUN command c o n t a i n i n g  cha in -  
ed programs. Access ing  s u c h  f i l e s  must be done a c c o r d i n g  t o  t h e  f o l -  
lowing r u l e s .  

1. A l l  C H A I N  f i l e s  must be l i s t e d  i n  t h e  RUN command b e f o r e  t h e  
s o u r c e  f i l e s .  

.RUN PRONAM+CHAINl+CHAIN2,INPl,INP2 

2.  Any C H A I N  s t a t e m e n t  w h i c h  i s  t o  open t h e  f i r s t  s o u r c e  i n p u t  
f i l e  must f i r s t  " s k i p  o v e r "  t h e  r ema in ing  c h a i n e d  f i l e s  by 
i s s u i n g  dummy INIT(channe1,SYS) s t a t e m e n t s .  I n  t h e  above RUN 
command, i n  o r d e r  t o  read f i l e  I N P 1 ,  PRONAM would have t o  
i s s u e  t w o  dummy INIT(channe1,SYS) s t a t e m e n t s .  Because C H A I N 2  
i s  t h e  l a s t  c h a i n  program, it would n o t  have t o  i s s u e  any 
dummy s t a t e m e n t s .  

I f  t h e  RUN command were: 

RUN pronam, f i l n a m l  ..., f i l nam7  

t h e  s o u r c e  f i l e s  cou ld  be p r o c e s s e d  more t h a n  once by e x e c u t i n g  a 
C H A I N  0 s t a t e m e n t  i n  pronam. 

D . 5 . 2  Transferring Variable Values 

For t h e  v a l u e  o f  a v a r i a b l e  t o  be s u c c e s s f u l l y  t r a n s m i t t e d  from one 
c h a i n e d  program t o  a n o t h e r ,  t h e  v a r i a b l e  i n  w h i c h  t h e  v a l u e  appears 
m u s t  occupy t h e  same l o c a t i o n  i n  b o t h  C H A I N  programs.  T h i s  may be ac- 
complished by e i t h e r  o f  t h e  t w o  f o l l o w i n g  methods.  

ADVANCED PROGRAMMING TECHNIQUES 0-17 



1. Def ine  a l l  r e c o r d s  which a re  t o  be  pas sed  between c h a i n e d  
programs f i r s t ,  and make  t h e  d e f i n i t i o n s  i d e n t i c a l  (except 
f o r  v a r i a b l e  names which may be  d i f f e r e n t ) .  

Example : 

C h a i n l  

RECORD 
CUST, A30 
PROD, D2 
RECORD INVENT 
STOCK, D 4  

Chain2 

RECORD CPINFO 
CUST, A30 
PCODE, D2 
RECORD INVENT 
QUANTY, D 4  

2. Use t h e  compi l e r  s t o r a g e  maps l i s t i n g  f o r  t h e  two C H A I N  pro- 
grams t o  v e r i f y  t h a t  t h e  d e s i r e d  v a r i a b l e s  occupy t h e  same 
s t o r a g e  l o c a t i o n .  

D.5.3 M u l t i p l e  CHAIN E n t r y  P o i n t s  

Sometimes i t  i s  d e s i r a b l e  t o  have several  e n t r y  p o i n t s  i n t o  a C H A I N  
program. However, t h e  C H A I N  s t a t e m e n t  a lways  s t a r t s  e x e c u t i o n  of  t h e  
cha ined  program a t  t h e  f i r s t  s ta tement  f o l l o w i n g  t h e  PROC s ta tement .  
Using t h e  t e c h n i q u e  o f  t r a n s f e r r i n g  v a r i a b l e  va lues  between c h a i n e d  
programs,  m u l t i p l e  e n t r y  p o i n t s  can be  programmed as i n d i c a t e d  i n  t h e  
f o l l o w i n g  example.  

C h a i n l  

RECORD 
WHERE,D2,01 
RETURN, D 2  

PROC 
GO TO ( L 1 ,  L 2 ,  L3, L4 ) ,WHERE 
L 1 ,  RETURN=2 

C H A I N  2 
L2,. . . 

Chain2 

RECORD 
WHERE, D2 
RETURN, D2 

PROC 
GO TO(El,E2,E3) ,WHERE 

E l , .  . . 

WHERE=RETURN 
C H A I N  1 
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D.6 DIBOL PROGRAMMING OF SOURCE FILES 

D . 6 . 1  Operating Procedures 

Up t o  seven  s o u r c e  f i l e s  can be  used i n  a DIBOL program. They are  
s p e c i f i e d  a t  run time by: 

RUN pronam, f i l n a m l  ..., f i lnam7 

The e d i t  b u f f e r  is n o t  a v a i l a b l e  t o  a DIBOL program. 

D.6.2 Data D i v i s i o n  

The RECORD d e s c r i p t i o n  would be as  fo l lows :  

RECORD recnam 
L I N E N O ,  A 2  
CHAR, A120 

L I N E N O  c o n t a i n s  a two-charac te r  l i n e  number i n  b i n a r y .  Most programs 
i g n o r e  t h e  l i n e  number. However, i t  can be  conve r t ed  t o  dec ima l  by 
t h e  s t a t e m e n t :  

varnam = #LINENO*64+#LINENO(2,2) 

Varnam m u s t  be a f o u r - d i g i t  f i e l d .  

CHAR c o n t a i n s  t h e  c h a r a c t e r s  of  one l i n e  c r e a t e d  by t h e  e d i t o r .  The 
DIBOL program may want t o  de t e rmine  t h e  number o f  c h a r a c t e r s  i n  t h e  
r e c o r d .  T h i s  can be done by p reced ing  t h e  RECORD s t a t e m e n t  w i t h  t h e  
1 i n e s  : 

RECORD 
TRICK,  2A1  

and adding t h e  f o l l o w i n g  l i n e  i n  t h e  Procedure  D i v i s i o n :  

varnam = (4096-64*#TRICK ( 3 )  -#TRICK ( 4 )  * 2  

Varnam m u s t  be a t h r e e - d i g i t  f i e l d .  

There is  no t abb ing  w i t h i n  CHAR. The t a b b i n g  seen  by o u t p u t  from t h e  
Monitor command LIST o r  LIST/L i s  done by t h e  o p e r a t i n g  system. Tabs 
are i n t e r n a l l y  s t o r e d  as c h a r a c t e r s  w i t h  a dec imal  e q u i v a l e n t  of  61. 
Any c h a r a c t e r  may be checked f o r  a t a b  by t h e  s t a t e m e n t :  

IF(#CHAR(n,n) .EQ.61) GO TO TAB 
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D . 6 . 3  Procedure Division 

The f i r s t  s o u r c e  f i l e  s p e c i f i e d  i n  t h e  RUN command is  opened by - 
f o l l o w i n g  s t a t e m e n t :  

INIT(channe1,SYS) 

Each r e c o r d  is a c c e s s e d  by t h e  f o l l o w i n g  

XMIT ( channe l  , r e c o r d , e o f  l a b e l )  

When a n  e n d - o f - f i l e  c o n d i t i o n  o c c u r s .  t h  

s t a t e m e n t :  

t h e  

program t r  f e r s  t o  t h  EOF 
l a b e l  o f  t h e  XMIT s t a t e m e n t .  A t  t h a t  EOF l a b e l ,  a F I N I  c h a n n e l  s ta te-  
ment must be e x e c u t e d  p r i o r  to  an  INIT(channe1,SYS) t o  open a second 
s o u r c e  f i l e .  To h a n d l e  a v a r i a b l e  number of  s o u r c e  f i l e s ,  precede t h e  
INIT(channe1,SYS) s t a t e m e n t  by an ON ERROR s t a t e m e n t .  The program 
w i l l  t r a n s f e r  t o  t h e  ON ERROR s t a t e m e n t  when an INIT(channe1,SYS) 
s t a t e m e n t  is e x e c u t e d  and t h e r e  a re  no more s o u r c e  f i l e s .  

The o n l y  way t o  p r o c e s s  a s o u r c e  f i l e  more t h a n  once  is t o  e x e c u t e  a 
C H A I N  n s t a t e m e n t  which  rese ts  t h e  o p e r a t i n g  sys t em p o i n t e r s  t o  t h e  
s o u r c e  f i l e s .  

T h i s  example combines up t o  seven  s o u r c e  f i l e s  i n t o  a s i n g l e  da ta  
f i l e .  The r e s u l t i n g  d a t a  f i l e  can  be c o n v e r t e d  t o  a s o u r c e  f i l e  u s i n g  
FILEX. 

Example : 

S I Z E ,  

T R I C K ,  

I 

N E X T ,  

EOF,  

DONE, 
NOFILE,  

;L ine  from s o u r c e  f i l e .  

RECORD 
D3 
RECORD 
2A 1 
RECORD L I N E  
A122 
PROC 2 
ON ERROR NOFILE 
I N I T ( 1 , S Y S )  ;Open system f i l e .  
I N I T ( 2 , 0 , ' $ F I L E ' , l )  ;Open o u t p u t  f i l e  o n  l o g i c a l  u n i t  1. 
XMIT (1, L I N E ,  EOF) ;Read a l i n e  from source f i l e .  
SIZE=(4096-64*#TRICK(3)-#TRICK(4))*2 ; G e t  s i z e  o f  l i n e .  
XMIT(2,LINE(3,SIZE+2)) ;Output  l i n e  w i t h o u t  l i n e  number. 
GO TO NEXT 
F I N I  (1) ;C lose  sys t em f i l e .  
ON ERROR DONE 
I N I T  (1 ,SYS) ;Open n e x t  system f i l e .  
GO TO NEXT 
F I N I  (2  ) ;Close o u t p u t  f i l e .  
STOP 
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D . 7  CHECKDIGIT FORMULA 

I n  most a p p l i c a t i o n s  i n v o l v i n g  i d e n t i f i c a t i o n  numbers,  each  number may 
be v e r i f i e d  f o r  a c c u r a c y  by a c h e c k d i g i t ,  a r edundan t  d i g i t  added t o  
t h e  normal number. The c h e c k d i g i t  i s  de te rmined  by pe r fo rming  an ar-  
i t h m e t i c  o p e r a t i o n  on t h e  number i n  such  a way t h a t  t h e  u s u a l  e r r o r s  
encoun te red  i n  t r a n s c r i b i n g  a number a r e  d e t e c t e d .  The c h e c k d i g i t  i s  
de te rmined  as f o l l o w s :  

Step 1 S t a r t  w i t h  a number... .5764. 

S t e p  2 M u l t i p l y  t h e  f i r s t  d i g i t  and e v e r y  o t h e r  d i g i t  by 2 ( l e f t  t o  

Step 3 Add t h e  d i g i t s  i n  t h e  r e s u l t i n g  numbers and t h e  d i g i t s  n o t  

r i g h t ) .  5 * 2 = 1 0  6 * 2 = 1 2  

m u l t i p l i e d .  1+0+7+1+2+4 =15 

S t e p  4 S u b t r a c t  t h e  sum from S t e p  3 from t h e  n e x t  h i g h e r  number end- 
ing  i n  z e r o .  20-1 5=5 

S t e p  5 Add t h e  c h e c k d i g i t  t o  t h e  end of t h e  o r i g i n a l  number. 57645 
( T h i s  is t h e  c o r r e c t  c h e c k d i g i t  i f  t h e  number is e n t e r e d  i n  a 

D 4  f i e l d . )  

Note t h a t  a c h e c k d i g i t  p r o c e d u r e  i s  n o t  c o m p l e t e l y  e r r o r  p r o o f .  I n  
t h e  example g i v e n  above,  5764 o r  5673 g i v e  t h e  same c h e c k d i g i t .  I t  i s  
u n l i k e l y ,  however,  t h a t  t r a n s p o s i t i o n s  o f  t h i s  s o r t  w i l l  o ccu r .  The 
c h e c k d i g i t  d o e s  n o t  gua rd  a g a i n s t  t h e  p o s s i b l e  ass ignment  of an i n c o r -  
r ec t  b u t  v a l i d  code, such  a s  t h e  ass ignment  of a wrong v a l i d  i d e n t i f i -  
c a t i o n  code  t o  a cus tomer .  

I f  t h e  number e n t e r e d  f o r  a c h e c k d i g i t  c a l c u l a t i o n  i s  s h o r t e r  t h a n  t h e  
f i e l d ,  t h e  r i g h t m o s t  d i g i t  is used as t h e  c h e c k d i g i t  and t h e  remainder  
of  t h e  number i s  r i g h t - j u s t i f i e d  and padded w i t h  z e r o s  on t h e  l e f t .  
The z e r o s  a r e  c o n s i d e r e d  when t h e  c h e c k d i g i t  formula  is c a l c u l a t e d .  
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D.8 VT50flT52 ESCAPE SEQUENCES 

A command p r o t o c o l  is b u i l t  around t h e  e s c a p e  code  (027)  t o  implement 
t h o s e  commands needed by t h e  VT50/VT52 b u t  n o t  found i n  7 - b i t  ASCII. 
Upon r e c e i v i n g  t h e  e s c a p e  code  027, t h e  t e r m i n a l  is  s e t  t o  escape mode 
and t r e a t s  t h e  n e x t  c h a r a c t e r  r e c e i v e d  as a command. Commands c r e a t e d  
i n  t h i s  manner are c a l l e d  Escape Sequences.  The VT50/VT52 r e c o g n i z e s  
t h e  f o l l o w i n g  Escape Sequences:  

Code 

27 

65 

66 

67 

68 

72 

74 

75 

90 

C h a r a c t e r  

ESC 

A 

B 

c 

D 

H 

J 

K 

2 

Act ion  Taken 

The f i r s t  027 changes  the  mode, t h e  second 027 
changes  i t  back. 

Moves c u r s o r  up one l i n e .  

Moves c u r s o r  down one l i n e .  

Moves c u r s o r  r i g h t  one p o s i t i o n .  

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

Moves c u r s o r  t o  t h e  home p o s i t i o n .  

Erases from c u r s o r  p o s i t i o n  t o  t h e  end-of- 
s c r e e n .  

Erases l i n e  from c u r s o r  t o  r i g h t  margin.  

Reques t s  t h e  t e r m i n a l  t o  i d e n t i f y  i t s e l f .  The  
VT50 t e r m i n a l  w i l l  respond w i t h  027  047 0 7 2 ;  
VT52 t e r m i n a l  w i l l  respond w i t h  027 047 075. 
Other  t e r m i n a l s  w i l l  respond i n  d i f f e r e n t  
ways. 

' T e l e t y p e  i s  a registered t rademark  of t h e  T e l e t y p e  Corpora t ion .  
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GLOSSARY 

a lphanumer ic  
A c h a r a c t e r  set  t h a t  c o n t a i n s  l e t t e r s ,  d i g i t s ,  and o t h e r  c h a r a c t e r s  
such  as p u n c t u a t i o n  marks.  The COS-310 a lphanumer ic  c h a r a c t e r  set  
i n c l u d e s  t h e  uppercase  l e t t e r s  A-2,  t h e  d i g i t s  0-9,  and most o f  t h e  
s p e c i a l  c h a r a c t e r s  on t h e  t e r m i n a l  keyboard. Two o f  these cha r -  
a c t e r s ,  back s l a s h  ( \ )  and back arrow (-) (shown on some termi- 
n a l s  a s  an unde r sco re )  , a r e  i l l e g a l .  

a r r a y  
A D I B O L  t e c h n i q u e  f o r  s p e c i f y i n g  more t h a n  one f i e l d  of  t h e  same 
l e n g t h  and t y p e .  The a r r a y  5D3 r e s e r v e s  s p a c e  f o r  f i v e  numeric 
f i e l d s ,  each  t o  be t h r e e  d i g i t s  long .  The a r r a y  2A10 d e s c r i b e s  two 
a lphanumer ic  f i e l d s ,  each  t o  be t e n  c h a r a c t e r s  l ong .  

ASCII  
American S tanda rd  Code f o r  In fo rma t ion  I n t e r c h a n g e .  Th i s  is  one 
method of coding  alphanumer i c  c h a r a c t e r s .  

b a t c h  f i l e  
A f i l e  c o n t a i n i n g  a sequence  of commands. A command t o  execute t h e  
f i l e  w i l l  cause t h e  commands w i t h i n  t h e  f i l e  t o  be  execu ted  sequen- 
t i a l l y .  

The t echn ique  of  a u t o m a t i c a l l y  e x e c u t i n g  a group of p r e v i o u s l y  
s t o r e d  Monitor commands. 

b a t c h  p roceaa ing  

b i n a r y  operator 
An o p e r a t o r ,  such as  + o r  -, which ac t s  upon two or more c o n s t a n t s  
or  v a r i a b l e s  ( e .g . ,  A=B-C).  

The kind of program which is o u t p u t  by t h e  compiler. 

The area i n  memory where t h e  b i n a r y  program is s t o r e d  d u r i n g  execu- 
t i o n .  

binary program 

b i n a r y  s c r a t c h  area 
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b i t  
A b i n a r y  d i g i t  ( 0  o r  1) .  

b lock  
The b a s i c  COS-310 u n i t  of mass s t o r a g e  c a p a c i t y .  A block  c o n s i s t s  
of up t o  512 c h a r a c t e r s .  

b o o t s t r a p  
A s h o r t  r o u t i n e  loaded a t  system s t a r t - u p  time which e n a b l e s  t h e  
system s o f t w a r e  t o  be read  i n t o  machine memory. 

A change i n  t h e  sequence of e x e c u t i o n  of COS-310 program s t a t e -  
ments.  

branch 

b u f f e r  
A temporary s t o r a g e  a r e a  u s u a l l y  used f o r  i n p u t  o r  o u t p u t  d a t a  
t r a n s f e r s .  

bug 

b y t e  

An e r r o r  or m a l f u n c t i o n  i n  a program or machine. 

A group of b i t s  cons ide red  a s  a u n i t .  A b y t e  i s  t h e , s m a l l e s t  u n i t  
of i n f o r m a t i o n  t h a t  can be addres sed  i n  a D I B O L  program. 

A number between 1 and 1 5  used t o  a s s o c i a t e  an i n p u t / o u t p u t  s t a t e -  
ment w i t h  a s p e c i f i e d  d e v i c e .  

A l e t t e r ,  d i g i t ,  o r  o t h e r  symbol used t o  c o n t r o l  or t o  r e p r e s e n t  
d a t a .  

channel  

c h a r a c t e r  

c h a r a c t e r  s t r i n g  
A connected l i n e a r  sequence of c h a r a c t e r s .  

c l e a r  
S e t t i n g  an alphanumeric  f i e l d  t o  s p a c e s  o r  a numeric f i e l d  t o  
z e r o s .  

command 
An o p e r a t o r  r e q u e s t  f o r  Monitor s e r v i c e s ;  u s u a l l y  t o  be executed  
fo l lowing  a RETURN key.  

comments 
Notes f o r  people  t o  r ead ;  t hey  a r e  ignored  by t h e  compi l e r .  
Comments a r e  o p t i o n a l  and f o l l o w  a semicolon on a s t a t e m e n t  l i n e .  

conca tena ted  
S t rung  t o g e t h e r  w i thou t  i n t e r v e n i n g  space .  
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c o n v e r s a t i o n a l  program 
A p r o g r a m - t h a t  prompts  r e s p o n s e s  from an o p e r a t o r  and r e a c t s  de- 
pending upon t h e  r e sponse  from t h e  o p e r a t o r .  

c u r s o r  
The f l a s h i n g  l i g h t  i n d i c a t o r  which a p p e a r s  a t  t h e  p o i n t  on t h e  
s c r e e n  where t h e  n e x t  character w i l l  be d i s p l a y e d .  

A r e p r e s e n t a t i o n  of  i n f o r m a t i o n  i n  a manner s u i t a b l e  f o r  communica- 
t i o n ,  i n t e r p r e t a t i o n ,  o r  p r o c e s s i n g  by e i t h e r  peop le  o r  machines .  
.In COS-310 sys t ems ,  d a t a  i s  r e p r e s e n t e d  by c h a r a c t e r s .  

d a t a  

d a t a  e n t r y  
The p r o c e s s  of  c o l l e c t i n g  and i n p u t t i n g  d a t a  i n t o  t h e  computer d a t a  
f i l e s .  Data e n t r y  is key t o  d i s k .  

d a t a  management 
The p l a n n i n g ,  development ,  and o p e r a t i o n  of  a system l i k e  COS-310 
by an o r g a n i z a t i o n  t o  mechanize i t s  i n f o r m a t i o n  f low and make 
a v a i l a b l e  t h e  d a t a  needed by t h e  o r g a n i z a t i o n .  

To d e t e c t ,  l o c a t e ,  and remove e r r o r s  o r  m a l f u n c t i o n s  from a program 
o r  machine. 

debug 

DEC 
Acronym f o r  D i g i t a l  Equipment Corpora t ion .  

dec imal  
R e f e r s  t o  a b a s e  t e n  number. 

d e l i m i t i n g  
The bounds (beg inn ing  and end) of a s e r i e s  o r  s t r i n g .  

d e v i c e  d e s i g n a t i o n  
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  f o r  a mass s t o r a g e  d e v i c e .  The f i r s t  
t w o  c h a r a c t e r s  d e s i g n a t e  t h e  t y p e  o f  dev ice :  t h e  t h i r d  c h a r a c t e r  
d e s i g n a t e s  t h e  number of t h e  d r i v e  on which t h e  d e v i c e  is mounted. 

d e v i c e  independence 
COS-310 sys tem d e s i g n  p e r m i t s  d a t a  f i l e s  and programs t o  be s t o r e d  
on e i t h e r  d i s k e t t e s  o r  d i s k s .  A t  run t i m e ,  t h e  o p e r a t o r  chooses  
t h e  most s u i t a b l e  o r  most a v a i l a b l e  i n p u t  and o u t p u t  d e v i c e s .  

d e v i c e  designat ions 
A t h r e e - c h a r a c t e r  a b b r e v i a t i o n  used t o  name t h e  COS-310 I / O  dev- 
ices.  

TTY = Screen  
KBD = Keyboard 
LPT = P r i n t e r  
DKO-DK3 = D i s k  d r i v e s  
RXO-RX3 = D i s k  d r i v e s  
DYO-DY3 = D i s k  d r i v e s  
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DIBOL 
D i g i t a l ’ s  Bus iness  O r i e n t e d  Language is a C O B O L - l i k e  l anguage  used 
t o  write b u s i n e s s  a p p l i c a t i o n  programs. The s o u r c e  language  o f  t h e  
COS-310 system. 

d i r e c t  access 
The p r o c e s s  of o b t a i n i n g  d a t a  from, o r  p l a c i n g  d a t a  i n t o ,  a s t o r a g e  
d e v i c e  where t h e  a v a i l a b i l i t y  of  t h e  d a t a  r e q u e s t e d  is  independen t  
o f  t h e  l o c a t i o n  o f  t h e  d a t a  most r e c e n t l y  o b t a i n e d  o r  placed i n  
s t o r a g e .  D i r e c t  a c c e s s  i s  a v a i l a b l e  t o  users of  COS-310 systems by 
w r i t i n g  t h e  p o s i t i o n  number of any record i n  a da t a  f i l e .  For ex- 
ample,  you can r e q u e s t  t h e  5 t h ,  3 5 t h ,  and 711th  r e c o r d s  i n  a f i l e .  

d i r e c t o r y  
A p l a c e  for  l i s t i n g  i n f o r m a t i o n  f o r  r e f e r e n c e .  Disp layed  or p r i n t -  
ed w i t h  t h e  D I  command. 

dump 
To copy t h e  c o n t e n t s  o f  a l l  or p a r t  of  s t o r a g e ,  u s u a l l y  from memory 
t o  e x t e r n a l  s t o r a g e .  

The work a r e a  i n  memory where s o u r c e  f i l e s  a r e  c r e a t e d  and e d i t e d .  
e d i t  b u f f e r  

end-o f - f i l e  mark  
A c o n t r o l  c h a r a c t e r  which marks t h e  p h y s i c a l  end of a mul t ivo lume 
f i l e .  For b o t h  i n p u t  and o u t p u t  f i l e s ,  t h e  Monitor detects t h i s  
EOF m a r k  and t y p e s  a message f o r  t h e  o p e r a t o r  a sk ing  t h a t  t h e  n e x t  
volume i n  t h e  f i l e  be mounted. 

f a t a l  e r r o r  
An e r r o r  which t e r m i n a t e s  program e x e c u t i o n .  

f i e l d  
A s p e c i f i e d  a r e a  i n  a d a t a  record used f o r  a lphanumer ic  or numeric 
d a t a ;  canno t  exceed t h e  s p e c i f i e d  c h a r a c t e r  l e n g t h .  

A c o l l e c t i o n  of r e c o r d s ,  t r ea t ed  a s  a l o g i c a l  u n i t .  
f i l e  

f i x e d - l e n g t h  r e c o r d s  
Each r eco rd  i n  a d a t a  f i l e  is t h e  same l e n g t h .  F ixed- l eng th  rec- 
o r d s  a r e  t h e  o n l y  t y p e  handled by COS-310 u t i l i t y  programs and t h e  
o n l y  type  on which d i r e c t  a c c e s s  t o  d a t a  f i l e s  i s  a l lowed.  

f l o w c h a r t  
A p i c t o r i a l  techn, ique f o r  a n a l y s i s  and s o l u t i o n  of  d a t a  f low and 
d a t a  p r o c e s s i n g  problems.  Symbols r e p r e s e n t  o p e r a t i o n s ,  and con- 
n e c t i n g  f l o w l i n e s  show t h e  d i r e c t i o n  o f  d a t a  flow. 
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h a n d l e r s  
A s p e c i a l i z e d  s o f t w a r e  f u n c t i o n  which i n t e r f a c e s  between t h e  system 
and p e r i p h e r a l  d e v i c e s .  

i l l e g a l  c h a r a c t e r  
A c h a r a c t e r  t h a t  is n o t  v a l i d  acco rd ing  t o  t h e  COS-310 d e s i g n  
ru l e s .  D I B O L  w i l l  n o t  a c c e p t  back s l a s h  ( \ )  and back ar row (-1 
(back arrow is  r e p l a c e d  on some t e r m i n a l s  w i t h u n d e r s c o r e )  i n  a l -  
phanumeric s t r i n g s .  

i n i t i a l i z a t i o n  
P u t t i n g  a d e v i c e  i n t o  t h e  c o r r e c t  format  o r  p o s i t i o n  where it can 
s u c c e s s f u l l y  f u n c t i o n  i n  a c o n f i g u r a t i o n .  

i n p u t  
Data f lowing  i n t o  t h e  computer.  

i n p u t / o u t p u t  
E i t h e r  i n p u t  or o u t p u t ,  or b o t h .  I / O .  

j ump 
A d e p a r t u r e  
computer.  

from t h e  normal sequence of  e x e c u t i n g  i n s t r u c t i o n s  i n  a 

j u s t i f y  
The process - of  p o s i t i o n i n g  d a t a  i n  a f i e l d  whose s i z e  is l a r g e r  
t h a n  t h e  d a t a .  I n  a lphanumer ic  f i e l d s ,  t h e  d a t a  is l e f t - j u s t i f i e d  
and any remain ing  p o s i t i o n s  a r e  s p a c e - f i l l e d ;  i n  numeric f i e l d s  
t h e  d i g i t s  a r e  r i g h t - j u s t i f i e d  and any remaining p o s i t i o n s  t o  t h e  
l e f t  are  z e r o - f i l l e d .  

key 
One o r  more f i e l d s  w i t h i n  a r e c o r d  used t o  match o r  s o r t  a f i l e .  
I f  a f i l e  is t o  be a r r anged  by customer name, t h e n  t h e  f i e l d  t h a t  
c o n t a i n s  t h e  cus tomers '  names i s  t h e  key f i e l d .  I n  a s o r t  opera-  
t i o n ,  t h e  key f i e l d s  of  two r e c o r d s  a r e  compared and t h e  r e c o r d s  
a r e  resequenced when necessa ry .  

l o a d  
To e n t e r  d a t a  o r  programs i n t o  main memory. 

load-and-go 
An o p e r a t i n g  t e c h n i q u e  i n  which t h e r e  are  no s t o p s  between t h e  
l o a d i n g  and e x e c u t i n g  phases  of  a program. 

l o c a t i o n  
Any p l a c e  where da t a  may be s t o r e d .  

l o g i c a l  u n i t  number 
A number (1-15) which i d e n t i f i e s  an  e n t r y  i n  a l o g i c a l  u n i t  t a b l e .  
The t a b l e  r e f e r e n c e s  t h e  number t o  a l o c a t i o n  on a mass s t o r a g e  
d e v i c e .  
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l o g i c a l  u n i t s  
An a r e a  of s t o r a g e  on a mass s t o r a g e  d e v i c e .  Up t o  1 5  l o g i c a l  
u n i t s  may be a s s i g n e d  a t  system s t a r t - u p  by t h e  d a t a  f i l e  u t i l i t y  
program ( D F U ) .  These a r e a s  and t h e i r  a s s i g n e d  s i z e s  a re  l i s t e d  i n  
t h e  l o g i c a l  u n i t  t a b l e  p r i n t e d  by DFU. 

loop 
A sequence of i n s t r u c t i o n s  t h a t  is executed  r e p e a t e d l y  u n t i l  a t e r -  
mina l  c o n d i t i o n  p r e v a i l s .  A commonly used programming t e c h n i q u e  i n  
p r o c e s s i n g  data r e c o r d s .  

machine- leve l  programming 
Programming us ing  a sequence of  b i n a r y  i n s t r u c t i o n s  i n  a form exe- 
c u t a b l e  by t h e  computer .  

A d e v i c e  having l a r g e  s t o r a g e  c a p a c i t y .  

A d a t a  f i l e  t h a t  i s  e i t h e r  r e l a t i v e l y  permanent o r  t h a t  i s  t r ea t ed  
a s  an  a u t h o r i t y  i n  a p a r t i c u l a r  j o b .  

mass s t o r a g e  d e v i c e  

master f i l e  

memory 
The compute r ' s  p r imary  i n t e r n a l  s t o r a g e .  

merge 
To combine r e c o r d s  from two o r  more s i m i l a r l y  o r d e r e d  s t r i n g s  i n t o  
ano the r  s t r i n g  t h a t  is a r r anged  i n  t h e  same o r d e r .  The  l a t t e r  
phases  of a s o r t  o p e r a t i o n .  

B r i e f  i d e n t i f i e r s  which a r e  e a s y  t o  remember. Examples are  KBD, 
LPT, and TTY. 

mnemonic 

mode 
A d e s i g n a t i o n  used  i n  I N I T  s t a t e m e n t s  t o  i n d i c a t e  t h e  purpose  f o r  
which  a f i l e  was opened o r  t o  i n d i c a t e  t h e  i n p u t / o u t p u t  d e v i c e  
be ing  u s e d .  

modulo 
A c o n d i t i o n  where t h e  s p e c i f i e d  number exceeds t h e  maximum 
c o n d i t i o n  i n  a v a r i a b l e .  The maximum a l l o w a b l e  number i s  t h e n  
s u b t r a c t e d  from t h e  spec i f i ed  number and t h e  remainder  i s  used  by 
t h e  p r o c e s s o r .  I n  modulo 1 6 ,  i f  1 7  were s p e c i f i e d  (maximum is 151,  
16 would be s u b t r a c t e d  from 1 7  and t h e  p r o c e s s o r  would u s e  1 a s  t h e  
v a r i a b l e .  

Monitor 
A COS-310 sys tem program t h a t  l o a d s  and runs  programs and pe r fo rms  
o t h e r  u s e f u l  t a s k s .  

n e s t  
To embed s u b r o u t i n e s ,  l o o p s ,  or d a t a  i n  o t h e r  s u b r o u t i n e s  o r  pro- 
grams. 
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nonfata l  error 

nonsystem d e v i c e  

An e r r o r  which w i l l  n o t  comple t e ly  t e r m i n a t e  program e x e c u t i o n .  

A d e v i c e  t h a t  does n o t  c o n t a i n  t h e  o p e r a t i n g  system and t h e  Moni- 
t o r .  A d e v i c e  used e x c l u s i v e l y  f o r  d a t a  s t o r a g e .  

A one- or  two-charac te r  d e s i g n a t i o n  i n d i c a t i n g  a s p e c i a l  f u n c t i o n  
i n  c o n j u n c t i o n  w i t h  a command. Usual ly  preceded by a s l a s h  ( / )  i n  
COS-310.  

opt ion  switch  

output 

over lay  

Data f lowing  o u t  of t h e  computer.  

The  t echn ique  of s p e c i f y i n g  s e v e r a l  d i f f e r e n t  r eco rd  f o r m a t s  f o r  
t h e  same d a t a .  S p e c i a l  r u l e s  app ly .  

pa r ame t e r 
A v a r i a b l e  t h a t  is g iven  a c o n s t a n t  v a l u e  f o r  a s p e c i f i c  purpose  o r  
p r o c e s s .  

Data p r o c e s s i n g  equipment which i s  d i s t i n c t  from t h e  computer.  
peripheral  equipment 

pushdown s tack  
A l i s t  of items where t h e  l a s t  i t em e n t e r e d  becomes t h e  f i r s t  i tem 
i n  t h e  l i s t  and where t h e  r e l a t i v e  p o s i t i o n  of t h e  o t h e r  i t ems  i s  
pushed back one.  

random access 
S i m i l a r  t o  d i r e c t  a c c e s s .  

RECORD 
A s t a t e m e n t  t h a t  r e s e r v e s  memory f o r  DIBOL d a t a  language programs. 

segment 

s e q u e n t i a l  operat ion 

S i x t e e n  b locks  of s t o r a g e .  A b lock  is 512 b y t e s  long .  

Opera t ions  per formed,  one a f t e r  t h e  o t h e r .  

s e r i a l  a c c e s s  
The  p r o c e s s  of g e t t i n g  d a t a  f rom, o r  p u t t i n g  d a t a  i n t o ,  s t o r a g e  
where t h e  a c c e s s  t ime is  dependent  upon t h e  l o c a t i o n  of t h e  d a t a  
most r e c e n t l y  o b t a i n e d  o r  p l aced  i n  s t o r a g e .  

screen  l i n e  number 
The number which i n d i c a t e s  t h e  o r d e r  of t h e  h o r i z o n t a l  l i n e s  on t h e  
s c r e e n .  
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s i g n  
I n d i c a t e s  whether a number is n e g a t i v e  o r  p o s i t i v e .  P o s i t i v e  
numbers d o  n o t  r e q u i r e  a s i g n ,  b u t  n e g a t i v e  numbers a r e  p r e f i x e d  
w i t h  t h e  minus s i g n  ( - )  . 

s i g n i f i c a n t  d i g i t  

s o u r c e  program 

s t a t e m e n t  

A d i g i t  t h a t  is needed o r  recognized  f o r  a s p e c i f i e d  purpose .  

A program w r i t t e n  i n  COS-310 DIBOL language .  

An i n s t r u c t i o n  i n  a s o u r c e  program. 

A connec ted  l i n e a r  sequence o f  c h a r a c t e r s .  

A d e s i g n a t i o n  which c l a r i f i e s  t h e  p a r t i c u l a r  p a r t s  ( c h a r a c t e r s ,  
v a l u e s ,  r e c o r d s )  w i t h i n  a l a r g e r  grouping  o r  a r r a y .  

A s i n g l e  l e t t e r  s p e c i f i e d  i n  a command f o l l o w i n g  a s l a s h  ( / )  . 

s t r i n g  

s u b s c r i p t  

s w i t c h  c h a r a c t e r  

s y n t a x  

sys tem c o n f i g u r a t i o n  

The  ru l e s  govern ing  t h e  s t r u c t u r e  of  a language .  

The combina t ion  of  hardware and s o f t w a r e  t h a t  make up a u s a b l e  com- 
p u t e r  system. 

sys tem d e v i c e  
A mass s t o r a g e  d e v i c e  r e s e r v e d  f o r  Monitor ,  Run-Time System, and 
o t h e r  system and s o u r c e  programs. 

sys tems d i r e c t o r y  
A l ist  of  programs on t h e  sys t ems  d e v i c e  w i t h  l e n g t h s ,  d a t e s  of 
c r e a t i o n ,  and o t h e r  u s e f u l  i n fo rma t ion .  

sys tem h a n d l e r s  
The s p e c i a l i z e d  s o f t w a r e  which i n t e r f a c e s  between t h e  sys tem and 
p e r i p h e r a l  d e v i c e s .  

A s i g n a l  e m i t t e d  from t h e  t e r m i n a l .  
terminal alarm 

unary  operator 
An o p e r a t o r ,  such a s  + or -, which  a c t s  upon o n l y  one v a r i a b l e  or 
c o n s t a n t  ( e . g . ,  A = - C ) .  

u t i l i t y  program 
A sys tem program which pe r fo rms  common s e r v i c e s  and r e q u i r e s  fo rma t  
programs. Examples a re  SORT and PRINT. 
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variable  
A q u a n t i t y  t h a t  can assume any one of  a s e t  of  v a l u e s .  

variable-length record 
A f i l e  i n  which t h e  d a t a  r e c o r d s  a r e  n o t  uniform i n  l e n g t h .  Direct  
access t o  such r e c o r d s  i s  n o t  p o s s i b l e .  

verify 
To d e t e r m i n e  i f  a t r a n s c r i p t i o n  of d a t a  h a s  been accomplished accu- 
r ate1 y . 

word 
A s t r i n g  of  12 b i n a r y  b i t s  r e p r e s e n t i n g  two COS-310 c h a r a c t e r s .  

zero fill 
To f i l l  t h e  remaining c h a r a c t e r  p o s i t i o n s  i n  a numeric  f i e l d  w i t h  
z e r o s .  
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I N D E X  

A 
/ A ,  S o r t ,  9-4 
ACCEPT,  

c l e a r  a f i e l d  b e f o r e ,  1-4  
g e n e r a l i z e d  s u b r o u t i n e s ,  

D- 2 

1-3,  1 - 4 ,  1-37 
ACCEPT - Input /Output  s t a t e m e n t ,  

s u b r o u t i n e s ,  D-2 
used w i t h  DISPLAY, 1 -4  

ACCEPT and D I S P L A Y ,  i n t e r a c t i o n ,  

Access  t o  Data f i l e s ,  B-4 
Add one t o  c o u n t e r ,  1-25 
Add i t ion  ( + ) ,  1-11 
Addi t ion  o f  l i n e s ,  RESEQUENCE, 

Advanced Programming Technique s , 
A f i e l d ,  

D-1  

2-21 

D - 1  

c l e a r  b e f o r e  ACCEPT, 1-4  
d e f i n e d ,  1 - 4  
s t o r e s  keyboard e n t r y ,  1 - 4  

Aid t o  program development ,  7 -1  
A 1  arm, 

t e r m i n a l ,  1-18, 1-19 
t e r m i n a l  i s  sounded (PLEASE), 

Algori thm f o r  c a l c u l a t i n g  segments 

A l l o c a t e  space  t o  b i n a r y  s c r a t c h  

Alphanumeric , 

2-10 

o f  l o g i c a l  u n i t s ,  4-7 

a r e a ,  8-1, 8-6 

d a t a ,  moving, 1 - 1 4  
d e f i n i t i o n ,  xv 
d e s t i n a t i o n  c l e a r e d  t o  s p a c e s ,  

f i e l d s  fo rma t t ed  t o  numeric 

f i e l d s  w i t h  embedded s i g n s ,  1-11 
l a b e l ,  1-1 
l i t e r a l ,  1 - 9 ,  1 -10  
s t r i n g  , 1-18 

1-13 

f i e l d s ,  1-16 

Alphanumeric v a l u e s  t o  numeric 
v a l u e s ,  1-11, 1-15 

Angle b r a c k e t s  ( C C P ) ,  5-5 
Appending a f i l e ,  D-15 
A r i t h m e t i c  e x p r e s s i o n s ,  1-11 
A r i t h m e t i c  e x p r e s s i o n s ,  

a d d i t i o n ,  1-13 
c a l c u l a t e ,  1-9 
d i v i s i o n ,  1-13 
m u l t i p l i c a t i o n ,  1-13 
rounding ,  1 - 1 2  
subtraction, 1-13 

A r i t h m e t i c  o p e r a t i o n s ,  b a s i c ,  1-13 
A r i t h m e t i c  o p e r a t o r s ,  b i n a r y ,  1-11 
Arrange r e c o r d s ,  9-1  
Array ,  

d imens ions  s p e c i f i e d ,  1-9 
names w i t h o u t  s u b s c r i p t s ,  1-13 
s u b s c r i p t e d ,  1-9  

Ar rays ,  1-32 
Arrow key,  

down, D - 1  

r i g h t  , D-1  
l e f t ,  D - 1  

up, D - 1  
ASCII, 

f i l e s  t r a n s f e r r e d  i n  fo rma t ,  

F I L E X  OS/8 i n p u t ,  10-5 
1 0 - 1  

F I L E X  OS/8 o u t p u t ,  10-7  
Assignment of  l o g i c a l  u n i t s ,  4 -1 ,  

4-7 
Assignments ,  

l o g i c a l  u n i t  on COS-310, 4-7 
t a b l e  o f  l o g i c a l  u n i t ,  4 - 2 ,  4 - 3 ,  

Automatic  c u r s o r  p o s i t i o n i n g ,  D-6 
Automatic  l i n e  numbers, 2-19 

4-5, 4-6 

B 
BATC H , 

c e r t a i n  programs t e r m i n a t e ,  2-5 
Monitor command, 2-5 
r e s t a r t  a f t e r  e r r o r ,  2-5 

BATCH command f i l e ,  2-4 ,  2-5 
Batch f i l e ,  t e r m i n a t e  w i t h  CTRL/C,  

Batch f i l e  START ( S Y S G E N ) ,  3-2, 

Batch f i l e  START, s p a c e  r e q u i r e d ,  

Batch s t r e a m ,  n o t  a c c e p t  i n p u t  

Batching commands, 2-1 
Binary  a r i t h m e t i c  o p e r a t o r s ,  1-11 
Bina ry  f i l e ,  t r a n s f e r ,  8-3 
B ina ry  f i l e s ,  COS-310, x i v ,  B-2 
B ina ry  o p e r a t o r s ,  

2-5 

3-4 

3-2 

from, 2-5 

a d d i t i o n  ( + ) ,  1-11 

d i v i s i o n  ( / ) ,  1-11 
m u l t i p l i c a t i o n  ( * )  , 1-11 
p r i o r i t y  o f  e x e c u t i o n ,  1-11 
rounding ( # ) ,  1-11 
s u b t r a c t i o n  ( - ) ,  1-11 

COS-310, 1-12  
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Bina ry  program, 2-13 
compi le r  c o n v e r t s  s o u r c e  program 

cop ied  and s t o r e d  on d e v i c e ,  

debug w i t h  DDT, 6 -1  
erase w i t h  DELETE, 2-7 
RUN executes,  2-11 
s i z e  o f ,  5-6 
u s e  SAVE t o  s t o r e ,  5-4 

B ina ry  s c r a t c h  a r e a ,  2-12 
B ina ry  s c r a t c h  a r e a ,  a l l o c a t e  

B l a n k  l i n e ,  t o  o b t a i n ,  2-19 

t o ,  5-1 

2-13 

s p a c e  t o ,  8-6 

BOOT, 
e r r o r  messages,  1 2 - 1  
o p e r a t i n g  p r o c e d u r e s ,  1 2 - 1  
program, 12-1  

B o o t s t r a p ,  BOOT i s ,  12-1 
B o o t s t r a p ,  Monitor loaded  v i a ,  2-4 
Braces n o t a t i o n  c o n v e n t i o n s ,  xv 
B r a c k e t s ,  a n g l e  ( C C P ) ,  5-5 
B r a c k e t s  n o t a t i o n  c o n v e n t i o n s ,  xv 
Branch program c o n t r o l ,  1-6, 1-23 
Breakpo in t ,  DDT, 6 -1  

C 
, C  o p t i o n  ( c l e a r  r e c o r d ) ,  1-31 
C a l c u l a t e  a r i t h m e t i c  e x p r e s s i o n s ,  

C a l c u l a t i n g  t h e  segments  f o r  a 

CALL - C o n t r o l  s t a t e m e n t ,  1-3,  1-6 
CALL t o  s u b r o u t i n e ,  1-6 
CALL t r a c e b a c k ,  s u b r o u t i n e ,  ( D D T ) ,  

C a r e t  p o i n t s  t o  e r r o r ,  5-8 
CCP ( C o n d i t i o n a l  Compi la t ion  

CCP s e c t i o n s  n e s t e d  t o  any d e p t h ,  

CCP v a l u e  independent  o f  DIBOL 

C H A I N  and I N I T ,  i n t e r a c t i o n ,  D-17 
C H A I N  - Cont ro l  s t a t e m e n t ,  1-3,  

C H A I N ,  

1-9 

l o g i c a l  u n i t ,  4-7 

6-1  

P r o c e d u r e ) ,  5-5 

5-6 

v a l u e ,  5-6 

1-7 

c o n t r o l  r e t u r n s  t o  DDT, 1-8 
D I B O L  program, 1-7  
m u l t i p l e  e n t r y  p o i n t s ,  D-18 
programs d e c l a r e d  i n  RUN 

program example,  1-7 
TRACE and Trap tu rned  o f f ,  1-8 
w i t h  v a l i d  b i n a r y  program, 1-8 

command, 1-7 

Charac t e r  S e t ,  COS-310, xv,  A - 1 1  
C h a r a c t e r s ,  

l i n e  number l i m i t a t i o n s ,  2-20 
l o w e r c a s e ,  x i v  
maximum i n  s o u r c e  program, 1-3 
maximum number on l i n e ,  2-18 
maximum pe r  l i n e ,  1-3 
r e d ,  x i v  
s p e c i a l  COS-310, xv 
s p e c i a l  i n  f o r m a t t i n g ,  1 -17  
t e r m i n a t i n g ,  1-5 
uppe rcase ,  x i v  

Channel ( d e f i n i t i o n )  , 1 - 2 1  
Channel i n  I N I T ,  1-26 
Channel number a s s o c i a t e s  mode, 

Channel number d i s a s s o c i a t e s  mode, 

Change system h a n d l e r s ,  3-1, 3-3 
Change system d a t e ,  2-6 
Changes t o  l i nes -pe r -page  

c o n f i g u r a t i o n ,  13-1 
Changes us ing  l i n e  numbers, 2-14 
Check, perform a Read/, 8-2, 8-7 
C h e c k d i g i t  formula ,  D - 2 1  
C lea r  d a t a  from l i n e ,  2-20 
C l e a r  f i e l d s  and r e c o r d s ,  1-9,  

C l e a r  f u n c t i o n ,  hardware d i s p l a y ,  

C lea r  i n c o r r e c t  d a t a ,  D-4 
C lea r  t e x t  from e d i t  b u f f e r ,  2-15 
C l e a r i n g  f e a t u r e  of  VT52, D-3 
Close  d a t a  f i l e s ,  1 - 2 1  
Cmndfl ( d e f i n i t i o n ) ,  x v i  

1 -26  

1 - 2 1  

1-13, 1-19  

D- 2 

BATCH, 2-5 
DAFT, 15-1 
F I L E X ,  1 0 - 4  
FLOW, 1 7 - 1  
MENU, 18-1 
PATCH, 11-1 
P I P ,  8-1 
PRINT,  16-2 
SORT, 9-1, 9-2 

Code, 
COS-310 i n t e r p r e t i v e ,  x i v  
r equ i r emen t s ,  5-7 
sk ip-code ,  1 - 2 2  
words o f  r e q u i r e d ,  5-7 

Command f i l e ,  
BATCH, 2-5 
DAFT, 15-2 
F I L E X ,  1 0 - 4  
FLOW, 1 7 - 1  
MENU,  18-1 
P I P ,  8-1 
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PRINT, 16-2, 16-3 
SORT, 9-1, 9-2 

Commands, DDT, 6-2 
Commands e n t e r e d  i n  r e sponse  t o  

Commands, Monitor Keyboard, 2-2 
Commands, o r d e r l y  e x e c u t i o n  o f  

Comments, 

Monitor ,  2 - 4 ,  2-14 

( M E N U )  , 18-1 

fo l lowing  semicolon ,  1-1 
on s t a t e m e n t  l i n e ,  1-1 
wi th  PROC, 1-29 
wi th  START, 1-34 

COMP, 
/ D ,  5-2 
/G, 5-1 
/ N ,  5-1 
/O, 5-2 
/T ,  5-1 

COMP ( compi l e r )  , 
accessed  by RUN, 2-11 
d e f i n e d ,  x i i i ,  5-1 

o p e r a t i n g  p r o c e d u r e s ,  5-1 
Comparison between e x p r e s s i o n s ,  

Comparison between r e l a t i o n a l  
e x p r e s s i o n s ,  1 -24  

C o m p a t i b i l i t y  w i t h  OS/8, 10-4 
Compi la t ion  p rocedure ,  

c o n d i t i o n a l  ( C C P )  , 5-5 
Compi la t ion ,  s o u r c e  program 

l i s t i n g ,  5-2 
Compiler , 

DIBOL,  5-1 

1 -24  

c o n v e r t s  t o  b i n a r y  program, 5-1 

e r r o r  messages,  5-8 
o p e r a t i n g  p r o c e d u r e s ,  5-1 
s t a t e m e n t ,  END, PROC, START, 

s t a t e m e n t s ,  1-3, 1-20 
s t o r a g e  map l i s t i n g ,  5-3 

D I B O L ,  5-1 

1-3,  1-20, 1-29  

Compiling p rocedure ,  
DAFT, 15-1 
FLOW, 17 -1  
PRINT, 1 6 - 1  

Computed GO TO, 1-23 
C o n d i t i o n a l  c o m p i l a t i o n  ( C C P )  , 5-5 
C o n s o l i d a t e  space  i n  d i r e c t o r y ,  

C o n s o l i d a t e  f i l e s ,  8-1 
C o n t r o l ,  

8-2 , 8-5 

b ranches  by CALL; 1-6 
b ranches  t o  RETURN, 1-6 
b ranches  wi th  GO TO, 1-23 
master program, 2-1 

Control  statements ( D I B O L ) ,  1-3 
CALL, 1-6 
C H A I N ,  1 -7  
GO TO, 1-23 
I F ,  1-24  
ON ERROR, 1-28 
RETURN, 1-33 
STOP, 1-35 
TRAP, 1-37 

Convent ions ,  
b r a c e s ,  xv 
b r a c k e t s ,  xv 
manual n o t a t i o n ,  x i v  

C o n v e r s a t i o n a l  program, 3-1 
Convers ion ,  d a t a ,  1-11 
Conver s ions ,  j u s t i f i c a t i o n  o f ,  

Conver t  t o  e q u i v a l e n t  dec imal  

Conver t ing  d a t a ,  1-9 
Conver t s  and j u s t i f y  s o u r c e  d a t a ,  

Copy and v e r i f y ,  8-2, 8-7 
Copy b i n a r y  program o n t o  d e v i c e ,  

Copy d e v i c e ,  8-3 
Copy Monitor and/or f i l e s ,  3-3 

1-11 

code ,  1 -12  

1-9 

2-13 

COS-310, 
a r r a n g e s  r e c o r d s  i n  f i l e s ,  9-1 
b i n a r y  f i l e s ,  B-2 
b i n a r y  o p e r a t o r s ,  1 -12  
c h a r a c t e r  s e t ,  A - 1  
c h a r a c t e r s ,  xv 
d a t a  f i l e s ,  B-1 
d a t a  i n p u t ,  F I L E X ,  10-6  
d a t a  o u t p u t ,  F I L E X ,  10-8 
f i l e  s t r u c t u r e ,  x i v  
f i l e s ,  B-1 
i n t e r p r e t i v e  code ,  x i v ,  2-14 
l i n e  number e d i t o r ,  2-14  
l o g i c a l  u n i t  a s s ignmen t s ,  4-7 
r e c o r d s  i n ,  1 0 - 1  
s o u r c e  f i l e  o u t p u t ,  F I L E X ,  10-8 
s o u r c e  f i l e s ,  B-1  
s t o r a g e  h i e r a r c h y ,  4-7 
system f i l e s ,  B-2 
unary o p e r a t o r s ,  1 - 1 2  

COS MONITOR, 2-4 
Create sys tem on new d e v i c e ,  3-1 
C r e a t i o n  of  r e p o r t  programs,  1 6 - 1  
C r e a t i o n  of  s o u r c e  f i l e  ( P R I N T ) ,  

C R E F  (Cross  Reference)  program, 
F I L E X ,  16 -2  

7-1 
e r r o r  messages,  7-2 
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opera t ing  p r o c e d u r e s ,  7-1 
t a b l e ,  7-1 

Monitor Keyboard command, 2-2,  
t o  te rmina te  b a t c h  f i l e ,  2-5 

CTRL/C 

CTRL/O, 2-2, 2-17 
CTRL/Q, 2-2,  2-17 
CTRL/S, 2-2, 2-17 
CTRL/U, 2-2,  2-19,  1 1 - 4 ,  D - 1  
CTRL/Z, 2-2, 2-19, 6-3 
C u r r e n t  d a t e  s p e c i f i c a t i o n  ( , D )  , 
Cursor p o s i t i o n i n g ,  1-18, D-6 

1-32 

D 
, D  RECORD ( d a t a  s p e c i f i c a t i o n ) ,  

DAFT (Dump and F i x ) ,  15-1 
command f i l e ,  15-2 
c o m p i l i n g  p r o c e d u r e ,  15-1 
e r r o r  messages, 15-7  
keyword, 15-2 
o p e r a t i n g  procedure, 15-1 

c l ea r  from l i n e ,  2-20 
c l ea r  i n c o r r e c t ,  D-4 
copy a n d  v e r i f y ,  8-2,  8-7 

Data c o n v e r s i o n ,  1 - 9 ,  1-11 
Data d e f i n i t i o n  s t a t e m e n t  

Data d i v i s i o n ,  1-1, D-19 
Data d i v i s i o n ,  d e f i n e  d e s t i n a t i o n  

Data e n t r y  programs, D-1  
Data f i l e  o u t p u t ,  COS-310 (FILEX) , 
Data f i l e ,  t r a n s f e r  a ,  8-2,  8-4 
Data F i l e  U t i l i t y  program ( D F U ) ,  

Data f i l e s ,  x i v  

1-32 

o u t p u t ,  15-5 
Data, 

(RECORD),  1-3,  1-31 

a rea  i n ,  1-9 

10-8  

4-1 

access t o ,  B-4 

COS-310 a r r a n g e s  records i n ,  9-1 
rep lace ,  2-7 
t r a n s f e r ,  8-4 

format,  1-9 
f o r m a t t i n g ,  1 -16  
i n p u t ,  COS-310 ( F I L E X ) ,  10 -6  
move b e t w e e n  f i e l d s ,  1-9 
move from memory w i t h  WRITE, 

COS-310, B-1  

Data, 

1-39  

moving  a l p h a n u m e r i c ,  1 -14  
m o v i n g  n u m e r i c ,  1 -14  
t r a n s f e r  w i t h  XMIT, 1-40  

Data m a n i p u l a t i o n ,  
e x p r e s s i o n s ,  1 -10  
l i t e r a l s ,  1 -10  
s t a t e m e n t s  ( D I B O L ) ,  1-3, 1-9  
v a r i a b l e  name,  1-9 
v a r i a b l e s ,  1-9 

Datasystem 3 0 8  o r  3 1 0 ,  x i i i  
DATE command, 2-4, 2-6 
DATE, M o n i t o r  command, 2-6 
Date,  system s t o r e s ,  2-6 
Dates,  v a l i d ,  2-8 
DDT 

(DIBOL D e b u g g i n g  T e c h n i q u e ) ,  6-1 
commands,  6-2 
e r r o r  messages, 6-3 
i n  C H A I N ,  1-8 
o p e r a t i n g  p r o c e d u r e s ,  6-1 

Debug b i n a r y  programs, 6-1  
Debug s t a t e m e n t s  w i t h  CCP,  5-5 
D e b u g g i n g  a i d s  u s e  n u m b e r s ,  1-1 
D e b u g g i n g  (DIBOL) s t a t e m e n t s  1-3 
D e b u g g i n g  s t a t e m e n t s ,  TRACE/NO 

D e b u g g i n g  t e c h n i q u e ,  D I B O L ,  6 -1  
D e b u g g i n g  t o o l s ,  1-36 
Decimal ( d e f i n i t i o n ) ,  x v  
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Moni tor ,  2 - 1  

commands, 2-4 
copy f i l e s  and (SYSGEN), 3-3 
e r r o r  messages,  2-23 
keyboard commands, 2-21 
o r g a n i z a t i o n ,  B-3 
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d a t a  v e r i f i c a t i o n ,  1-11 
( d e f i n i t i o n ) ,  x v i  
d e s t i n a t i o n s  c l e a r e d  t o  z e r o s ,  

f i e l d s ,  f o r m a t t i n g  t o  
a lphanumer ic ,  1-16 
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ON ERROR p r e s e n t s  r e t u r n  t o  
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P r i n t  l o g i c a l  u n i t  t a b l e ,  4 -1  
P r i n t e r ,  
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PRQC s t a t e m e n t ,  1-3,  1-29 
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s o u r c e  l i m i t a t i o n s ,  1-3 
system executed  by RUN,  2-11 
t a b l e  o f  l a b e l s  used i n  D I B O L ,  
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Rewri t ing  a f i l e ,  D - 1 6  
Right  arrow key,  D - 1  
Right  j u s t i f i c a t i o n  o f  numeric  

f i e l d s ,  D-6 
RK05 d i s k ,  format  (DKFMT) , 1 4 - 1  
RK05 d i s k ,  l o g i c a l  u n i t  

a s s ignmen t s  o n ,  4-10 
Rough t a b l e ,  no index f i l e ,  D - 1 2  
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S c r e e n ,  

v a r i a b l e ) ,  1-32 

program, 2 - 4 ,  2-13, 5-4 
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S p e c i a l  c o d e s  i n  DISPLAY, 1-18 
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s e p a r a t e d  from l a b e l ,  1-1 

Data D i v i s i o n ,  1-1 
d a t a  m a n i p u l a t i o n ,  1-9 
i n i t i a l  v a l u e s  f o r ,  1-1 
r e f e r e n c e  l a b e l s ,  1-1 
s i x  k i n d s  i n  D I B O L ,  1-3 

1-17 

1-34 

S t a t e m e n t  , 

S t a t e m e n t s ,  

S t a t e m e n t s ,  DIBOL 
ACCEPT, 1-3 
CALL, 1-6 
C H A I N ,  1-6 
DISPLAY, 1-18 
E N D ,  1-20 
F I N I ,  1-21 
FORMS, 1-22 
GO TO, 1-23 
I F ,  1-24 
ON ERROR, 1-28 
PROC, 1-29 
READ, 1-30 
RECORD, 1-31 
START, 1-34 
STOP, 1-3,  1-35 
TRACE/NO TRACE, 1-36 
TRAP, 1-37 
WRITE, 1-39 
XMIT, 1-40  

STOP - C o n t r o l  s t a t e m e n t ,  1-3, 

STOP , 
1-35 

SAME EFFECT AS END,  1-35 
te rmina tes  program e x e c u t i o n ,  

1-35 
S t o r a g e  h i e r a r c h y ,  4-7 

S t o r a g e  map, l i s t i n g ,  5-1, 5-3 
S t o r e  b i n a r y  program on d e v i c e ,  

S t o r e  system d a t e ,  2-6 
S u b r o u t i n e ,  ACCEPT, D-2 
S u b r o u t i n e ,  b r a n c h e s  c o n t r o l  t o ,  

S u b r o u t i n e ,  

2-13 

1-6 

CALL s t a t e m e n t s ,  1-6 
c a l l  t r a c e b a c k ,  6-1 
i n t e r n a l ,  1-6 
n e s t e d  i n ,  1-6 
TRAP, 1-37 

S u b r o u t i n e s ,  g e n e r a l i z e d  ACCEPT, 

S u b s c r i p t e d  a r r a y  i n  d a t a  
m a n i p u l a t i o n  , 1-9 

S u b s c r i p t e d  r e c o r d  names, 1-13, 

S u b s c r i p t i n g  t o  a c c e s s  p a r t s  o f  

S u b t r a c t i o n  ( - )  , 1-11, 1-13 
Symbol t a b l e ,  i n t e r n a l ,  5-8 
Symbols, 

D- 1 

1 - 4  0 

f i e l d s ,  1-13 

DAFT command, 15-2 
maximum i n  sys tem,  1-3 
n o t a t i o n  c o n v e n t i o n ,  x i v  

SYSGEN (System Genera t ion  

SYSGEN d e f a u l t ,  3-2, 13-1 
PROGRAM) , X I I I ,  3-1 

SYSGEN/B, 3-1 
SYSGEN/C, 3-3 
System, 

boo t  t o  s t a r t  on new d e v i c e ,  

change h a n d l e r s  i n ,  3-3 
COS-310 l o g i c a l  u n i t s  o n ,  4-7 
c r e a t e  on new d e v i c e ,  3-1 
d a t e  change ,  2-6 
d a t e  s t o r e d  by DATE, 2-7 
d e v i c e  d i r e c t o r y ,  B-4 
d e v i c e  h o l d s  BATCH cmndf l ,  2-5 
d e v i c e ,  o r d e r  o f  l o g i c a l  u n i t s ,  

e n c o u n t e r s  ACCEPT, 1-4 
d e v i c e  fo rma t ,  B-2 
f i l e s ,  x i v ,  B-2 
f i l e s ,  COS-310, B-2 
f i l e s ,  t r a n s f e r ,  8-2, 8-8 
g e n e r a t i o n  program (SYSGEN) , 3-1 
I / O  h a n d l e r s  i n  Moni tor ,  2-1 
maximum symbols p e r ,  1-3 
program, e r a se  w i t h ,  2-7 
program, t r a n s f e r ,  8-8 
programs accessed  by RUN,  2 - 1 1  
programs execu ted  by RUN,  2 - 1 1  
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T 

TAB key produces  8 s p a c e s ,  2-19 
Tab s e t t i n g s ,  1-1 
Tab le ,  l a b e l s  used i n  D I B O L  

T a b l e ,  l o g i c a l  u n i t  a s s ignmen t s ,  

Tab le  lookup,  d i r e c t  a c c e s s ,  D - 1 0 ,  

Tabs u s e d  f o r  r e a d a b i l i t y ,  2-19 
Terminal  a la rm i s  sounded 

Terminal  BATCH, c e r t a i n  programs,  

Termina te  program e x e c u t i o n  wi th  

Termina t ing  c h a r a c t e r ,  1 - 4 ,  1-5 
Termina t ing  v a l u e ,  used by D I B O L ,  

T e r m i n a t o r s ,  e scape  sequences ,  D-8 
T e x t ,  e r a s e  ( c l e a r )  e d i t  b u f f e r ,  

T e x t ,  l i n e s  of  a s s i g n e d  a l i n e  
number, 2-14 

308, Datasystem, x i i i  
310, Datasystem, x i i i  
Top-of-page command, 1-34 
TRACE - Debugging s t a t e m e n t ,  1-3 
TRACE, 

i n d i s c r i m i n a t e  placement  o f ,  

t u r n e d  o f f  i n  C H A I N ,  8-3 
u s e  of  I F  t o  i s o l a t e ,  1-36 

Trace/No Trace  s t a t e m e n t s ,  1-36 
Traceback ,  s u b r o u t i n e  c a l l  ( D D T ) ,  

T r a n s f e r  , 

program, 7-1 

4-2,  4-6 

D - 1 1  

( P L E A S E ) ,  2-10 

2-5 

STOP, 1-35 

1-4 

2-15 

1-36 

6-1 

b i n a r y  f i l e ,  8-2, 8-3 
d a t a  (XMIT) , 1 - 4 0  
d a t a  f i l e s ,  8-4 
d a t a  r e c o r d s ,  1-40 
f i l e s ,  ASCII fo rma t ,  10-1 
f i l e s ,  S Y S G E N ,  3-3 
f i l e s ,  u n i v e r s a l  fo rma t ,  10-1 
s o u r c e  f i l e s ,  8-2, 8-8 
system f i l e s ,  8-8 

s t a t e m e n t ,  1 - 2 4  
T r a n s f e r r i n g  c o n t r o l  th rough I F  

T r a n s f e r r i n g  v a r i a b l e  v a l u e s ,  D-7  
TRAP - C o n t r o l  s t a t e m e n t ,  1-3, 

TRAP, 
1-37 

i n f o r m a t i o n  f o r  e f f e c t i v e  u s e  
o f ,  1-37 

l i m i t a t i o n s  on p r i n t e r s ,  1-38 
normal ly  p r e c e d e s  FORMS or  X M I T ,  

s l ows  D I B O L  programs,  1-38 
s u b r o u t i n e  c o n s t r u c t ,  1-37 
t u r n e d  o f f  i n  C H A I N ,  1-8 

Trappable  e r r o r ,  2-24 
T runca t ing  a f i l e ,  D-15 
Two-line PLEASE command, 2-10 
Type, d e f i n e  i n  RECORD s t a t e m e n t ,  

1-37 

1-1 

U 
Unary o p e r a t o r s  i n  COS-310, 1 - 1 2  
Uncond i t iona l  GO TO,  1-23 
Underscores  l i n e  number w i t h  

e r r o r s ,  5-2 
Un ive r sa l  d i s k e t t e ,  

( d e f i n i t i o n )  , 10-1 
format  f o r ,  10-1 
f u n c t i o n s  o f  s e c t o r s ,  1 0 - 1  
i n p u t  ( F I L E X )  , 10-4, 10-6  
i n t e r c h a n g e  format  d i r e c t o r y ,  

10 -2  
o u t p u t  ( F I L E X ) ,  10-9 

Unsorted f i l e ,  D - 1 0  
Up ar row key, D - 1  
Uppercase c h a r a c t e r s ,  x i v  

v 
Val id  d i r e c t o r y  e n t r y  d a t e s ,  2-8 
Value , 

d e f a u l t  (SYSGEN), 3-2 
i n i t i a l  ( d e f i n i t i o n ) ,  1-32 
t e r m i n a t i n g  used by D I B O L ,  1-4  

CCP d i f f e r e n t  t h a n  D I B O L ,  5-6 
t r a n s f e r r i n g  v a r i a b l e ,  D - 1 7  

add one t o  numeric ,  1-25 
examinat ion  i n  DDT,  6 -1  
name, 1-9 
numeric i n  C H A I N ,  1-7 
v a l u e s ,  t r a n s f e r r i n g ,  D - 1 7  

V a r i a b l e s  ( d e f i n e d ) ,  1-9, 5-6 
Ver f i c a t i o n  , numer ic  f i e l d  , D - 1 6  
V e r i f y  d a t a ,  copy and,  8-2, 8-7 
V e r i f y  numeric  d a t a ,  1-11 
VT50/VT52 Escape Sequences,  D-22 
VT52 c l e a r i n g  f e a t u r e ,  D-3 

Values  , 

Var i a b l e ,  
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Word boundry, 5-6 
Word count number, B-1 
Words of code requirement, 5-7 
WRITE - editor command, 2-14, 2-22 
WRITE - Input/Output statement, 

1-3, 1-37, 1-39 
WRITE, 

move data with, 1-39 
restrictions on use, 1-39 

x 
XMIT - Input/Output statement, 
XMIT statement, extending a file 

1-3, 1-37, 1-40  

with, D - 1 5  

Z 
Zero, divison by, 1-28 ,  2-26 
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NOTE : 

Did you 

COS-310 System Reference Manual 
AA-D647A-TA 

READER ' S COMMENTS 

This form is for document comments only. DIGITAL will 
use comments submitted on this form at the company's 
discretion. Problems with software should be reported 
on a Software Performance Report (SPR) form. If you 
require a written reply and are eligible to receive 
one under SPR service, submit your comments on an SPR 
form . 

find errors in this manual? If so, specify by page. 

Did you find this manual understandable, usable, and well-organized? 
Please make suggestions for improvement. 

Is there sufficient documentation on associated system programs 
required for use of the software described in this manual? If not, 
what material is missing and where should it be placed? 

Please indicate the type of user/reader that you most nearly represent. 

0 
0 
0 
0 
0 
0 

Assembly language programmer 
Higher-level language programmer 
Occasional programmer (experienced) 
User with little programming experience 
Student programmer 
Non-programmer interested in computer concepts and capabilities 

Name Date 

Organization 
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city State Zip Code 
or 

Country 
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