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3 .  Type the following commands in response to the monitor's 
period (.)  prompting symbol: 

,FORMAT RLOi 
,ZERO RLlA:/Y 
,ZERO R L l B :  
,ZERO RL lc :  
, 2 O F Y  RLiAt.KL0A:I.X 

The system will format the disk pack, zero each device and 
copy all the system files from unit A of Drive 0 to unit A of 
Drive 1. When the operation is complete, the monitor takes 
control as indicated by the period ( . I .  

4. Remove both disk packs and label the disk pack taken from 
Drive 1 appropriately. This is the working system disk pack. 

5. Store the master disk pack in a safe place. 

6. Place the working system disk pack in Drive 0. 

7. Press the system's BOOT button, and you are ready to use 
OS/78. 

2.2.3 DECstations With RX02 and RLOl Disk Systems 

The following steps describe how to make a backup copy of your master 
disk pack. 

1. Place the master disk pack in RLOl Drive 0. Make sure that 
the drive is not write protected (WRITE PROT indicator lamp 
is extinguished). 

2. Press the BOOT button. 

3. P l a c e  a blank diskette in RX02 Drive 0. 

4. Type the following command to initiate the backup operation: 

t? i 1 I['!! I 1  1'  

5. When the monitor again displays the period ( . ) ,  remove the 
disk pack from its drive, and place a blank disk pack in the 
drive. 

6. Type the following command to complete the backup operation: 

(,iil{i? I r I{,?' l \ l< ' l  

7. When the monitor again displays the period ( . I ,  the disk pack 
in Drive 0 now contains a complete copy of the contents of 
the OS/78 system software that resides on Device A (RLOA) of 
your master disk pack. If you want to make an additional 
backup copy of the system disk, type the following command: 

, ;.I) ,'!< x 

then perform steps 5 through 7 again. 

8. Store the master disk pack in a safe place. 
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2 . 3  DEMONSTRATION PROGRAMS 

A s e r i e s  o f  p r o g r a m s  a r e  p r o v i d e d  t o  d e m o n s t r a t e  some of t h e  
c a p a b i l i t i e s  o f  05/78, T h e s e  p r o g r a m s  a r e  r u n  by  a s e l f - e x p l a n a t o r y  
BATCH f i l e  c a l l e d  DEMO.BI .  T o  i n i t i a t e  t h i s  d e m o n s t r a t i o n ,  s t a r t  t h e  
s y s t e m  and t y p e  t h e  f o l l o w i n g  command i n  r e s p o n s e  t o  t h e  m o n i t o r ' s  
p e r i o d  ( . I :  

The b a t c h  stream c o n t r o l l i n g  t h e  d e m o n s t r a t i o n  r e p e a t s  i t  e v e r y  t h r e e  
m i n u t e s  u n t i l  you t y p e  a CTRL/C. 

Once you become f a m i l i a r  w i t h  t h e  s y s t e m ,  you may w i s h  t o  remove t h e  
f i l e s  c o m p r i s i n g  t h e  d e m o n s t r a t i o n  t o  make room f o r  o t h e r  p r o g r a m s .  
To d o  so ,  use t h e  DELETE command and t y p e :  

+ 11 Ei: I... DE: M 0 '? 'i' + # 

2 . 4  DEVICE AND FILE NAMES 

2.4.1 Devices 

The s y s t e m  r e c o g n i z e s  e a c h  o f  i t s  d e v i c e s  by  o n e  of t h e  l o g i c a l  names 
l i s t e d  i n  T a b l e  2 -2 .  You u s e  t h e s e  names i n  command s t r i n g s  t o  t h e  
s y s t e m  p r o g r a m s  t o  s p e c i f y  t h e  d e v i c e s  t h a t  you want  t o  u s e .  A l t h o u g h  
t h e  s y s t e m  c a n  r e c o g n i z e  a l l  t h e  names,  no  o n e  D E C s t a t i o n  c a n  h a v e  a l l  
l i s t e d  p h y s i c a l  d e v i c e s .  The SET HANDLER command, d e s c r i b e d  i n  
Ck,iapter 3 ,  a l l o w s  you t o  s p e c i f y  which d e v i c e s  a r e  a v a i l a b l e .  

I f  you r e f e r  t o  a d e v i c e  t h a t  d o e s  n o t  p h y s i c a l l y  e x i s t ,  t h e  s y s t e m  
w i l l  e n t e r  a l o o p  c o n d i t i o n  and w i l l  n o t  p r i n t  a n y  e r r o r  m e s s a g e .  You 
m u s t  r e s t a r t  t h e  s y s t e m  by p r e s s i n g  t h e  START or  BOOT b u t t o n  t o  resume 
OS/78 o p e r a t i o n .  

T a b l e  2-2 
OS/78 P e r m a n e n t  L o g i c a l  D e v i c e  Names 

Name 

DSK 
S Y S  

RLOA 
RLOB 
RLOC 
R L L A  
R L l B  
R L l C  
RXAO 
R X A l  
RXA 2 
RXA3 
TTY 

D e s c r i p t i o n  

D e f a u l t  o u t p u t  d e v i c e :  u s u a l l y  same a s  SYS 
The d i s k e t t e  o r  d i s k  pack i n s e r t e d  i n  D r i v e  0 w h e r e  t h e  
m o n i t o r  a n a  s y s t e m  p r o g r a m s  r e s i d e .  
U n i t  A o f  R L O l  D r i v e  0 
U n i t  B o f  RLOl D r i v e  0 
U n i t  C o f  R L O l  D r i v e  0 
U n i t  A of R L O l  D r i v e  1 
U n i t  B o f  R L O l  D r i v e  1 
U n i t  C o f  R L O l  D r i v e  1 
T h e  d i s k e t t e  i n s e r t e d  i n  D r i v e  0 
T h e  d i s k e t t e  i n s e r t e d  i n  D r i v e  1 
The d i s k e t t e  i n s e r t e d  i n  D r i v e  2 
The d i s k e t t e  i n s e r t e d  i n  D r i v e  3 
K e y b o a r d / s c r e e n  

( c o n t i n u e d  on  n e x t  p a g e )  

2-10 
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2 .  If the command is recognized, execution will begin 
immediately. If you see an error in the command line, press 
CTRL/C quickly to terminate the action and return control to 
the monitor. Whether this step prevents execution of the 
incorrect command depends on the type of command and the 
file ( s )  involved. 

You can destroy important files if you incorrectly issue any 
of the following commands: 

COPY SAVE SQUISH DELETE ZERO 

In fact, the error may actually destroy part of the software. 
Therefore, be extremely careful when using these commands. 
Any specific cautions that should be exercised when using 
these commands are fully described in Chapter 3 .  Always be 
sure to make a back-up copy of the system and all other 
important files that you have created (see Section 2.2). 

Section 2.5.3 describes how to correct any errors that have been made 
in the command line prior to executing the command. 

2.5.3 Correcting Errors 

Until the RETURN key is pressed, the system w i l l  not process the 
command line. Therefore, the command line is still available for 
correction. Always check the command lines before pressing the RETURN 
key since a line with errors may cause undesirable results. 

To correct typing mistakes, use the DELETE key. This key erases the 
last character typed. Each use of  the DELETE key causes one more 
character to be erased. The correct character or characters can then 
be typed. 

A command liRe may be deleted completely before it is entered by 
typing CTRL/U (produced by holding down the CTRL key and pressing the 
U key). This echoes as "U and returns control to the monitor without 
processing the current line. The monitor's period ( . )  indicates that 
the system is ready to accept a new command. You can then retype the 
command line. You can use the LINE FEED key to verify the contents of 
a command that is being entered. The system will display the portion 
of the command line that you have entered. 

2.5.4 Using Input/Output Options 

In addition to specifying output and input files in the coxnand line, 
you can specify various options to perform select certain functions. 
Options are numbers, alphanumeric characters, or their full-word 
equivalents. Numbers used as options are generally contained in the 
command line with the equal sign ( = )  or square brackets ( [ I )  
construction. The alphanumeric option characters are set o f f  from the 
I/O specifications by the slash ( / )  character for single character 
options and parentheses for a string of single characters. The usage 
of the slash, parentheses, equal sign, and square brackets is 
explained below. 

You will find an explanation of the single character options in the 
command descriptions in Chapter 3 .  Appendix I lists the full-word 
equivalents to t h e  single character options. A group of  
general-purpose options known as dash options t h a t  you cari use in most 
command lines are described below. 
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2 . 5 . 4 . 1  E q u a l  S i g n  C o n s t r u c t i o n  - An equal  s i g n  ( = )  f o l l o w e d  by a n  
o c t a l  number n a y  o c c u r  o n l y  o n c e  i n  a command l i n e  and m u s t  b e  
f o l l o w e d  by a s e g a r a t o r  c h a r a c t e r  (comma o r  l e f t - a n g l e  b r a c k e t ) ,  o t h e r  
o p t i o n s ,  or a l i n e  t e r m i n a t o r  ( R E T U R N  o r  ESCape) .  For e x a m p l e ,  

.Ii I Til ( ' I  : , Y q '  - I  

w i l l  l i s t  t h e  d i r e c t o r y  o f  t h e  s y s t e m  d e v i c e  o n  t h e  s c r e e n  i n  t h r e e  
co lumns .  

2 .5 .4 .2  S l a s h  C o n s t r u c t i o n  - A s i n g l e  a l p h a n u m e r i c  c h a r a c t e r  i s  
p r e c e d e d  by  il s l a s h  and c a n  o c c u r  anywhere  i n  t h e  command l i n e  ( e v e n  
i n  t h e  m i d d l e  of a f i l e  name) a l t h o u g h  t h e  u s u a l  p o s i t i o n  i s  a t  t h e  
end  o f  t h e  l i n e .  For  example :  

The o p t i o n  /T i n s t r u c t s  t h e  m o n i t o r  t o  a s s i g n  t h e  c u r r e n t  d a t e  t o  t h e  
o u t p u t  f i l e .  

2 . 5 . 4 . 3  P a r e n t h e s e s  C o n s t r u c t i o n  - When t w o  o r  more l e t t e r  o p t i o n s  
a r e  u s e d ,  you c a n  g r o u p  them t o g e t h e r  i n s i d e  p a r e n t h e s e s .  T h i s  
c o n s t r u c t i o n  i s  v a L i 3  anywhere  i n  t h e  command l i n e .  F o r  e x a m p l e ,  

,[:; i:! !:, \I; 1.' i 1, 1 .. : ;; {,! f I:. 1 T , E;, $.:::!;;\,'$; : t..! I::'[ 1.7 ~ I:; X ( [:J 'r ) 
means t h e  s a n e  a s  

2 .5 .4 .4  Square Bracket  C o n s t r u c t i o n  - The s q u a r e  b r a c k e t  c o n s t r u c t i o n  
c a n  o n l y  occur i r r e 5 i a t e l y  a f t e r  a n  o u t p u t  f i l e  name and c o n s i s t s  of a 
l e f t  scuere  S r a c c i :  ( [ I ,  a d e c i m a l  .lumber b e t w e e n  1 a n 6  2 5 5 ,  and  a 
r i g h t  s o u a r e  k r e c k c t  ( I ) .  The s a u a r e  b r a c k e t  c o n s t r u c t i o n  a l l o w s  you 
t o  o p t i m i z e  f i l e  s t o r a g e  by s p e c i f i n g  a n  u p p e r  lisit on t h e  number o f  
b l o c k s  r e c u i r e G  by your  o u t p u t  f i l e .  For  e x a m p l e :  

+l::'A!. 1:": ! J ( t - .  ' '-.'-, , : -  {,.':,'r ! ~. . ! i i l : :~~!~:~~:! : : i . , , :~~~i : !~~~(,~~~: 

The : )u tput  files a r e  a f i l e  naped B I N A R Y  o n  d e v i c e  D S K :  h a v i n q  a 
a a x i n u n  l e n g t h  of 19 b l o c k s ,  and a f i l e  naTe6 L I S T I N  ( o n l y  s i x  
c b a r e c t e r s  a c e  s i g n i f i c a n t )  on  t h e  d e v i c e  D S K :  w i t h  a maximum l e n u t h  
of 200 blocks. The i n p u t  f i l e  i s  SOURCE on d e v i c e  C S X .  

2 . 5 . 4 . 5  G e n e r a l - P u r p o s e  Dash O p t i o n s  - T h e s e  o p t i o n s  p r o v i d e  a 
s h o r t h a n d  aet.i.od f ~ r  s p e c i f y i n g  d e v i c e s  and f i l e s  w i t h  c e r t a i n  
commands. T h e  53c: is: 

-ex 

where :  

I -ex i s  3n.c- o f  t h e  options s p e c i f i e d  i n  T'?ble 2 - 4 .  
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In the following exanple, typincj 

~ l ' ( ~ , l  ~ 1 

will assemble TEST.PA, store the resulting binary program in TEST.EN 
on DSK, and display the program listing on the terminal. The -T 
option saves you from typing the specification: 

, TTY : < 

Option 

- FT 

-L 

-LS 

-M? 

-NB 

-PA 

-T 

Table 2 - 1  
General-Purpose Dash Options 

Neaning 

Selects the FORTRAN IV Compiler if you do not use the 
default file extension .FT (used with the COMPILE and 
EXECUTE commands). 

Send output to LPT. For example, typing 

. DI II-L 
will list the director of the system device on the line 
printer (LPT). 

Generate a listing file (used with the COMPILE, 
EXECUTE, and PAL commands). The listing file is 
written onto SYS: if no output device is specified and 
is given a .LS extension. The listing file name is the 
same as the file name that immediately preceded the -LS 
option in the commnd string. 

Generate a memory map (used with the COMPILE, EXECUTE, 
and PAL commands). 

Do not create a binary file (used with the COMPILE, 
EXECUTE, and PAL commands). 

Selects the PAL8 Assembler if you do not use the 
default file extension .PA (used with the COMPILE and 
EXECUTE commands). 

Send output to terminal. 

2.5.5 Remembering Previous Arguments 

The system remembers the arguments that you use with the CREATE, LOAD, 
PAL, EDIT, and EXECUTE commands by storing them in a temporary file. 
Thereafter, when you use any of these commands without arguments, the 
system will use the arguments that it stored. When you again use 
these commands with arguments, the system replaces the currently 
stored arguments with the new arguments. The storage area for the 
EDIT command is separate from the others and its contents will not 
change unless you issue an EDIT command with arguments. 
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The f o l l o w i n g  example  i l l u s t r a t e s  t h i s  f e a t u r e .  I f  you e n t e r e d  t h e  
command : 

. E X E C U T E  TEST1.PA 

you  c o u l d  compile TEST.PA by  i s s u i n g  t h e  command: 

.COMPILE 

NOTE 

The s y s t e m  does  n o t  remember command 
a r g u m e n t s  t y p e d  i f  you r e s t a r t  t h e  
s y s t e m  w i t h  t h e  START b u t t o n  o r  t h e  BOOT 
command. 

2 . 5 . 6  U s i n g  Wildcards  

The  w i l d c a r d  c o n s t r u c t i o n  i s  a f e a t u r e  t h a t  a l l o w s  you wr i te  
g e n e r a l i z e d  f i l e  s p e c i f i c a t i o n s  when m a n i p u l a t i n g  f i l e s .  W i l d c a r d s  
a l low a f i l e  name o r  t h e  e x t e n s i o n  s p e c i f i e d  i n  a command t o  be 
rep laced  t o t a l l y  w i t h  a n  a s t e r i s k  o r  p a r t i a l l y  w i t h  a a u e s t i o n  m a r k .  
This allows you to designate classes of f i l e  names or extensions. The 
w i l d  c h a r a c t e r s  a r e  p a r t i c u l a r l y  u s e f u l  when d o i n g  m u l t i p l e  f i l e  
t r a n s f e r s .  

You c a n  u s e  t h e  w i l d c a r d  c o n s t r u c t i o n  i n  t h e  f i l e  name s p e c i f i c a t i o n s  
of t h e  COPY, DELETE, DIRECT, LIST, RENAME, and  TYPE commands. 

T h e  a s t e r i s k  ( * )  is u s e d  a s  a w i l d  f i e l d  t o  d e s i g n a t e  t h e  e n t i r e  f i l e  
name o r  e x t e n s i o n .  T h i s  is i l l u s t r a t e d  i n  t h e  f o l l o w i n g  e x a m p l e s :  

'TESTl.* A l l  f i l e s  w i t h  t h e  name TEST1 and  a n y  e x t e n s i o n .  

*.BN A l l  f i l e s  w i t h  a BN e x t e n s i o n  and  a n y  f i l e  name. 

*.* A l l  f i l e s  ( e x c e p t  when u s e d  w i t h  t h e  DELETE command). 

The q u e s t i o n  mark ( ? )  i s  u s e d  a s  a w i l d c a r d  c h a r a c t e r  t o  d e s i g n a t e  
p a r t  of t h e  f i l e  name o r  e x t e n s i o n .  A u u e s t i o n  mark i s  u s e d  f o r  e a c h  
u n s p e c i f i e d  c h a r a c t e r  t h a t  is t o  be m a t c h e d .  F o r  e x a m p l e ,  PR?? 
m a t c h e s  a l l  f i l e s  b e g i n n i n g  w i t h  PR t h a t  a r e  t w o  t o  f o u r  c h a r a c t e r s  
l o n g .  O t h e r  e x a m p l e s  a r e  a s  f o l l o w s :  

'TEST2.B? A l l  f i l e s  w i t h  t h e  name TEST2 and  a n y  e x t e n s i o n  
b e g i n n i n g  w i t h  B .  

TES??.PA A l l  f i l e s  w i t h  a PA e x t e n s i o n  and  a n y  f i l e  name from 
t h r e e  t o  f i v e  c h a r a c t e r s  l o n g  b e g i n n i n g  w i t h  TES. 

? ? . ? ?  All f i l e s  w i t h  f i l e  names of  two c h a r a c t e r s  o r  less. 

The a s t e r i s k  and  t h e  q u e s t i o n  mark can  be s p e c i f i e d  t o g e t h e r  i n  t h e  
same command l i n e :  

? ? ? .  * A l l  f i l e s  w i t h  f i l e  names of t h r e e  c h a r a c t e r s  o r  less.  
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2.8  FILE-STRUCTURED DEVICES 

A f i l e - s t r u c t u r e d  d e v i c e  is a r andom-access  mass  s t o r a g e  d e v i c e  t h a t  
i s  l o g i c a l l y  d i v i d e d  i n t o  a number o f  b l o c k s .  T h i s  k i n d  o f  d e v i c e  c a n  
r e a d  and w r i t e  any  d e s i r e d  b l o c k .  A d i s k e t t e  and d i s k  p a c k  a r e  
f i l e - s t r u c t u r e d  d e v i c e s ,  b u t  a t e r m i n a l  is n o t .  

~ l l  OS/78 f i l e - s t r u c t u r e d  d e v i c e s  a r e  l o g i c a l l y  d i v i d e d  i n t o  256-word 
b l o c k s .  Hence ,  b l o c k s  o f  256 words  a r e  c o n s i d e r e d  t h e  s t a n d a r d  s i z e  
f o r  OS/78. A f i l e  c o n s i s t s  o f  o n e  o r  more s e q u e n t i a l  ( c o n s e c u t i v e l y  
numbered)  b l o c k s .  A minimum o f  o n e  b l o c k  p e r  f i l e  i s  r e q u i r e d ,  
a l t h o u g h  a s i n g l e  f i l e  c o u l d  occupy  a l l  o f  t h e  b l o c k s  on  a d e v i c e .  

By c o n v e n t i o n ,  OS/78 b l o c k  numbers  a r e  s p e c i f i e d  i n  o c t a l  r a d i x ,  w h i l e  
f i l e  l e n g t h s  (number o f  b l o c k s  p e r  f i l e )  a r e  s p e c i f i e d  i n  d e c i m a l  
r a d i x .  

T h e r e  a r e  two t y p e s  o f  f i l e - s t r u c t u r e d  d e v i c e s ,  s y s t e m  d e v i c e s  and 
non-sys tem ( o r  f i l e s  o n l y )  d e v i c e s .  A s y s t e m  d e v i c e  c o n t a i n s  a copy  
o f  t h e  OS/78 Moni to r  ( a l s o  c a l l e d  t h e  s y s t e m  h e a d )  on i t s  medium and 
t h e  OS/78 s y s t e m  programs:  a non-sys tem d e v i c e  d o e s  n o t .  

The s y s t e m  d e v i c e  is a l s o  t h e  d i s k  d r i v e  t h a t  i s  a c c e s s e d  when you 
p r e s s  t h e  D E C s t a t i o n ' s  START or  BOOT b u t t o n  or  use t h e  BOOT command. 
I f  your  s y s t e m  h a s  a n  R X O l  o r  RX02 d i s k e t t e  d r i v e ,  t h e  s y s t e m  d e v i c e  
is D r i v e  0 ( R X A O ) .  I f  your  s y s t e m  h a s  R L O l  c a r t r i d g e  d i s k  d r i v e s  
o n l y ,  t h e  s y s t e m  d e v i c e  is d e v i c e  A o f  RLOl  D r i v e  0 ( R L O A ) .  

T a b l e  2-5 l i s t s  t h e  OS/78 f i l e - s t r u c t u r e d  d e v i c e s  and  t h e i r  s t o r a g e  I 
c a p a c i t i e s .  

T a b l e  2-5 
S t o r a g e  C a p a c i t y  o f  05/78 F i l e - S t r u c t u r e d  D e v i c e s  

D e v i c e  

RLxA 

R L x B  

RLxC 

R X O l  

RX02 

VXA 0 * 

Sys tem 

Non-system 

Non- s y s  t e m  

Non- s y s  tem 

Sys tem 

Non-system 

Sys tem 

Non-system 

Non-system 

S i z e  
( i n  b l o c k s )  

4018 

4074 

4074 

2018 

431  

487 

932 

981. 

128  
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2 . 8 . 1  Using  R X O l  And RX02 D i s k e t t e s  

The  R X O l  and RX02 d i s k e t t e s  a r e  p h y s i c a l l y  i d e n t i c a l .  The R X O l  i s  a 
s i n g l e - d e n s i t y  d i s k e t t e  and t h e  RX02 is a d o u b l e - d e n s i t y  d i s k e t t e .  
T h i s  means t h a t  a n  RX02 d i s k e t t e  h a s  a p p r o x i m a t e l y  twice t h e  s t o r a g e  
c a p a c i t y  of a n  R X O l  d i s k e t t e  (see T a b l e  2 - 4 ) .  

The R X O l  d i s k e t t e  i s  s u p p l i e d  a l r e a d y  f o r m a t t e d  f o r  s i n g l e - d e n s i t y  
o p e r a t i o n .  You m u s t ,  h o w e v e r ,  c r ea t e  a d i r e c t o r y  a r e a  on  i t  w i t h  t h e  
ZERO command b e f o r e  c o p y i n g  f i l e s  t o  i t .  I f  you a r e  c r e a t i n g  backup 
copies w i t h  t h e  DUPLICATE command, t h e  ZERO command i s  n o t  n e c e s s a r y .  

The RX02 d i s k e t t e  i s  a s i n g l e - d e n s i t y  R X O l  d i s k e t t e  t h a t  you reformat  
f o r  d u a l - d e n s i t y  o p e r a t i o n  w i t h  t h e  DUPLICATE command's  /D o p t i o n .  
You m u s t ,  h o w e v e r ,  c r e a t e  a d i r e c t o r y  a r e a  o n  i t  w i t h  t h e  ZERO command 
b e f o r e  c o p y i n g  f i l e s  t o  i t .  I f  you a r e  c r e a t i n g  b a c k u p  copies  w i t h  
t h e  DUPLICATE command, t h e  ZERO command is n o t  n e c e s s a r y .  

You s h o u l d  o b s e r v e  t h e  f o l l o w i n g  r u l e s  when u s i n g  d i s k e t t e s :  

0 An R X O l  d i s k  d r i v e  c a n  u s e  s i n g l e - d e n s i t y  d i s k e t t e s  o n l y .  

0 An RX02 d i s k  d r i v e  c a n  u s e  e i t h e r  s i n g l e - d e n s i t y  o r  
d o u b l e - d e n s i t y  d i s k e t t e s .  The s y s t e m  a u t o m a t i c a l l y  d e t e r m i n e s  
t h e  d e n s i t y  o f  t h e  d i s k e t t e .  

0 A s y s t e m  d i s k e t t e  t h a t  c o n t a i n s  a n  o l d  v e r s i o n  of OS/78 can  
r u n  o n  a n  R X O l  d r i v e  o n l y .  You c a n  u s e  i t  on  a n  RX02 d r i v e  i f  
you want  t o  u s e  i t  f o r  f i l e  s t o r a g e  o n l y .  

2 .8 .2  U s i n g  t h e  R L O l  C a r t r i d g e  D i s k  Pack 

The RLOl c a r t r i d g e  d i s k  pack  i s  a h i g h - d e n s i t y  mass  s t o r a g e  d e v i c e  
t h a t  h a s  a s t o r a g e  c a p a c i t y  t h a t  i s  a p p r o x i m a t e l y  t e n  t imes t h a t  of 
t h e  RX02 d o u b l e - d e n s i t y  d i s k e t t e  (see T a b l e  2 - 4 ) .  

Each d i s k  pack c o n s i s t s  o f  t h r e e  l o g i c a l  OS/78 d e v i c e s :  d e v i c e  A ,  
d e v i c e  B ,  and  d e v i c e  C .  D e v i c e  A and B a r e  t h e  same s i z e .  T r a n s f e r s  
b e t w e e n  t h e s e  d e v i c e s  a r e  f a s t e r  t h a n  t r a n s f e r s  b e t w e e n  e i t h e r  o n e  o f  
them and d e v i c e  C .  T h i s  i s  because t h e  d e v i c e  C is s m a l l e r  t h a n  t h e  
o t h e r  two and c o n s e q u e n t l y  o c c u p i e s  less  of e a c h  t r a c k  o n  t h e  d i s k  
t h a n  t h e  o t h e r s .  T h i s  i n c r e a s e s  t h e  s e a r c h  time r e q u i r e d  f o r  d e v i c e  C 
b l o c k s .  

You must  f o r m a t  and z e r o  e a c h  new b l a n k  d i s k  pack  w i t h  t h e  FORMAT and 
ZERO commands b e f o r e  u s i n g  i t  w i t h  OS/78. I f  you d o  n o t  d o  t h i s ,  
OS/78 c a n n o t  s u c c e s s f u l l y  use t h e  d i s k  pack. 

Each  d i s k  pack i n c o r p o r a t e s  a bad  b l o c k  mapping scheme t h a t  a l l ows  
OS/78 s o f t w a r e  t o  i g n o r e  d i s k  b l o c k s  t h a t  become d e f e c t i v e .  Whenever 
a bad b l o c k  e r r o r  occu r s ,  you can use t h e  FORMAT command t o  make t h e  
b l o c k  u n a v a i l a b l e  t o  OS/78. T h i s  a l l o w s  you t o  p r o l o n g  t h e  l i f e  o f  
y o u r  d i s k  p a c k s .  
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2.8 .3  Us ing  t h e  VXAO Extended-Memory Device 

The VXAO d e v i c e  e n a b l e s  you t o  u s e  t h e  e x t e n d e d  memory above  32K 
p r o v i d e d  i n  D E C s t a t i o n  88/97 s y s t e m s  a s  though  i t  were a s e p a r a t e  
f i l e - s t r u c t u r e d  d e v i c e .  The VXAO d e v i c e  p r o v i d e s  h i g h  s p e e d  I / O  
p e r f o r m a n c e  s i m i l a r  t o  t h a t  o f  a f i x e d - h e a d  d i s k  t y p e  o f  s t o r a g e  
d e v i c e .  You r e f e r  t o  i t  i n  t h e  same way a s  t h e  o t h e r  OS/78 d e v i c e s .  
For  example ,  t h i s  command 

, [::l]py vxno : C;~riI"I..I:...:::FEXAO: !jRMF'L..E 

c o p i e s  a program c a l l e d  SAMPLE i n t o  t h e  a r e a  o f  memory a b o v e  32K. The 
command 

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

2 .9  FILES 

A f i l e  i s  t h e  f u n d a m e n t a l  s t o r a g e  u n i t  o f  t h e  OS/78 s y s t e m .  I t  i s  a 
u n i q u e l y  named c o l l e c t i o n  o f  d a t a  t h a t  i s  t r e a t e d  a s  a u n i t .  The 
f o r m a t  o f  t h i s  d a t a  i s  u n i m p o r t a n t ;  OS/78 c a n  m a n i p u l a t e  s e v e r a l  
s t a n d a r d  f o r m a t s ,  i n c l u d i n g  A S C I I  f i l e s ,  b i n a r y  f i l e s ,  and 
memory-image f i l e s .  The i m p o r t a n t  c o n s i d e r a t i o n  is t h a t  t h e  d a t a  
f o r m s  a s i n g l e  and u n i q u e l y  i d e n t i f i a b l e  u n i t  w i t h i n  t h e  s y s t e m .  

2 . 9 . 1  F i l e  D i r e c t o r i e s  

Ts i i t a i n t a i n  r e c o r d s  of t h e  f i l e s  on  a d e v i c e ,  b l o c k s  1 t h r o u g h  6 a r e  
r e s e r v e d  f o r  t h e  f i l e  d i r e c t o r y  o f  t h a t  d e v i c e .  T h u s ,  f i l e  s t r u c t u r e d  
d e v i c e s  a r e  a l s o  c a l l e d  d i r e c t o r y  d e v i c e s .  E n t r i e s  i n  t h i s  d i r e c t o r y  
inforrn t h e  s y s t e m  o f  t h e  name, s i z e ,  anad  l o c a t i o n  of e a c h  f i l e ,  
i n c l u d i n g  a l l  empty f i l e s  and t h e  t e n t a t i v e  o u t p u t  f i l e ,  i f  o n e  
e x i s t s .  S i x  b l o c k s  a r e  a l w a y s  a l l o c a t e d ,  t h o u g h  a l l  a r e  n o t  
n e c e s s a r i l y  a c t i v e  a t  any  g i v e n  t i m e .  B lock  z e r o  i s  u n u s e d ,  e x c e p t  on 
t h e  s y s t e m  d e v i c e ,  i n  which  c a s e  i t  c o n t a i n s  t h e  s y s t e m  b o o t s t r a p ,  a 
program t h a t  r e a d s  i n  t h e  OS/78 Moni to r  and  t h e  s y s t e m  d e v i c e  h a n d l e r  
( S Y S ) .  

2 .9 .2  F i l e  Types  

T h r e e  t y p e s  o f  f i l e s  e x i s t  i n  t h e  OS/78 s y s t e m :  

1. Empty F i l e  - An empty f i l e  is a c o n t i g u o u s  a r e a  o f  unused  
b l o c k s .  Empty f i l e s  a r e  c r e a t e d  when p e r m a n e n t  f i l e s  a r e  
d e l e t e d  o r  when t h e  ZERO command i s  u s e d .  

2 .  T e n t a t i v e  F i l e  - A t e n t a t i v e  f i l e  i s  a f i l e  t h a t  i s  open  t o  
a c c e p t  o u t p u t  and h a s  n o t  y e t  been  c l o s e d .  Only  o n e  
t e n t a t i v e  f i l e  c a n  b e  open  on  any  s i n g l e  d e v i c e  a t  o n e  time. 
T e n t a t i v e  f i l e s  n e v e r  a p p e a r  i n  d i r e c t o r y  l i s t i n g s .  

3 .  Permanen t  F i l e  - A pe rmanen t  f i l e  i s  a f i l e  t h a t  h a s  been  
g i v e n  a f i x e d  s i z e  and i s  no l o n g e r  e x p a n d a b l e .  A t e n t a t i v e  
f i l e  becomes pe rmanen t  when i t  is c l o s e d .  
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To f u r t h e r  u n d e r s t a n d  f i l e  t y p e s ,  c o n s i d e r  what  o c c u r s  when a f i l e  i s  
c r e a t e d .  N o r m a l l y ,  i n  c r e a t i n g  a t e n t a t i v e  f i l e ,  t h e  s y s t e m  f i r s t  
l o c a t e s  t h e  l a r g e s t  empty f i l e  a v a i l a b l e  and c r e a t e s  a t e n t a t i v e  f i l e  
i n  t h a t  s p a c e .  T h a t  e s t a b l i s h e s  t h e  maximum s p a c e  i n t o  which  t h e  f i l e  
c a n  expand .  The u s e r  program t h e n  wr i tes  d a t a  i n t o  t h e  t e n t a t i v e  
f i l e .  A t  t h e  end of t h e  d a t a ,  t h e  program t e l l s  t h e  s y s t e m  t o  c l o s e  
t h e  t e n t a t i v e  f i l e ,  making i t  a pe rmanen t  f i l e .  When t h e  f i l e  i s  
c l o s e d ,  w h a t e v e r  s p a c e  r e m a i n s  a t  t h e  end o f  t h e  f i l e  i s  a v a i l a b l e  t o  
c o n t a i n  a new f i l e .  

2 . 9 . 3  ASCII F i l e  Format  

ASCII f i l e s  a r e  packed a s  t h r e e  8 - b i t  c h a r a c t e r s  i n t o  two words  a s  
f o l l o w s :  

WORD 1 

WORD 2 

CHARACTER 3 CHARACTER 1 
(Bits 0 - 31 

CHARACTER 3 CHARACTER 2 
(Bmts 4 .  71 

0 3 4 1 1  

(Bits 0. 7) 

(Bits 0 - 7) 

2 . 1 0  OS/78 COMMAND SUMMARY 

I T a b l e  2-6 i s  a summary o f  05/78 commands. For  e a c h  command, t h e  t a b l e  
shows t h e  c o m a n d  and i t s  a b b r e v i a t i o n  p r i n t e d  i n  r e d  i n k ,  t h e  f o r m a t ,  
and a b r i e f  f u n c t i o n a l  d e s c r i p t i o n .  
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The above example shows a sequence of commands in creating and editing 
of file MATCH.PA. The EDIT command is given without any argument 
since it remembers the file MATCH.PA specified with the CREATE 
command. 

If the date has changed and a command line is typed containing the 
EDIT command without any arguments, the error message BAD RECOLLECTION 
will be displayed. 

Example 2: 

* 
.s: E 

Since the second EDIT command had no arguments, the previous argument 
up to the left-angle bracket ( < I  is recalled. Thus, the second EDIT 
connand is equivalent to: 

+ F'1II.T AL)+F  7 

This coninand executes the CCL.SV and EDIT.SV programs. 
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3.16 EXECUTE COMMAND 

The  EXECUTE command p e r f o r  s t h e  f l l o w i n g  f u n c t i o n s :  

1. assemble o r  compile,  l i n k ,  l o a d  and  e x e c u t e  a BASIC, FORTRAN, 
o r  PAL8 sou rce  p rogram 

2 .  l i n k ,  l o a d  and  e x e c u t e  a n  a l r e a d y  a s s e m b l e d  o r  c o m p i l e d  
p rogram 

3 .  e x e c u t e  a n  a l r e a d y  l i n k e d  and l o a d e d  p r o g r a m  

Format:: 

EXECUTE i n d e v : f i l e . e x  

To u s e  t h e  EXECUTE command w i t h  a sou rce  f i l e ,  t h e  i n p u t  d e v i c e  m u s t  
be s p e c i f i e d .  Then t h a t  source  f i l e  is a s s e m b l e d  o r  c o m p i l e d ,  l i n k e d  
and  l o a d e d  i n t o  memory and  e x e c u t e d .  The f i l e  e x t e n s i o n  u s e d  
d e t e r n i n e s  t h e  com2iler o r  a s s e m b l e r  c a l l e d .  

I f  t h e  f i l e  name e x t e n s i o n  i s  n o t  a s t a n d a r d  e x t e n s i o n ,  s p e c i f y  t h e  
c o r r e c t  a s s e m b l e r  o r  c o m p i l e r  by  u s i n g  o n e  of  g e n e r a l - p u r p o s e  d a s h  
o p t i o n s  i n  t h e  -ex p o r t i o n  o f  t h e  connand  l i n e  ( see  T a b l e  2 - 4 ) .  

Exam?]. e : 

I f  t h e  EXECUTE comnand i s  u s e d  w i t h  a n  a l r e a d y  assernbled  o r  coin;?iled 
p r o g r a m ,  t h e  i l l p u t  d e v i c e  inclst b e  s p e c i f i e d .  When t h e  EXECUTE comxand 
i s  processea ,  t h e  b i n a r y  f i l e  i s  l o a d e d  i n t o  memory and  e x e c u t e d .  I f  
t h e  f i l e  name e x t e n s i o n  i s  n o t  s p e c i f i e d  i n  t h e  command l i n e  b u t  is  
s p e c i f i e d  i n  t h e  d i r e c t o r y ,  t h e  c o r r e c t  e x t e n s i o n  i s  a u t o m a t i c a l l y  
added  ,. 

The EXECUTE command c a n  rer,:ernSe: a rgu inen t s  f rom a p rev ious  COMPILE, 
LOAD,  P A L ,  o r  EXECUTE command. iqhen you r e s t a r t  t h e  s y s t e m  w i t h  t h e  
STAiiT o r  80GT b u t t o n  o r  w i t h  t h e  3i)OT comnand, t h e  a r g u n e n t s  a r e  l a s t .  

NOTE 

F o r  o p t i o n s  and expanded command s t r i n g s  
a c c e p t a b l e  t o  t h e  EXECUTE command, r e f e r  
t o  t h e  a p p r o p r i a t e  l a n g u a g e / l o a d e r  
s e c t i o n .  

T h i s  conmand e x e c d t e s  CCL.SV and o n e  o r  n o r e  of t h e  f3sllowi:ig 
? roc j r ,ms :  PAL8.SV and AYSLDR.SV, F4.SVI Fi?TS.SV and LOAI>.SV, o r  
BCGFi?. S V  and  BLOhB . SV. 
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3 . 1 7  FORMAT COMMAND 

T h e  FORMAT command v e r i f i e s  and f o r r n a t s  R L O l  c a r t r i d g e  d i s k  p a c k s .  
You m u s t  u s e  FORMAT on e a c h  new d i s k  pack  b e f o r e  you c a n  s t o r e  any  
OS/78 f i l e s  on i t .  You s h o u l d  a l s o  u s e  FORMAT t o  r e f o r m a t  any  d i s k  
pack t h a t  h a s  b l o c k s  t h a t  t h e  s y s t e m  c a n n o t  a c c e s s  t o  make t h e m  
i n v i s i b l e  t o  t h e  s y s t e m .  ( A f t e r  u s i n g  FORMAT, you m u s t  a l s o  u s e  t h e  
ZERO command t o  c r e a t e  a new d i r e c t o r y . )  

NOTE 

FORMAT d o e s  n o t  a l t e r  t h e  c o n t e n t s  of a 
d i s k  pack t h a t  h a s  no bad b l o c k s .  I f  
t h e r e  a r e  bad b l o c k s ,  t h e  d a t a  r e s i d i n g  
i n  t h e  good b l o c k s  t h a t  f o l l o w  a bad 
b l o c k  w i l l  become u n u s a b l e  a f t e r  
r e f o r m a t t i n g ,  s o  be sure  t o  make c o p i e s  
of t h e  f i l e s  t h a t  you want  t o  s a v e  
b e f o r e  u s i n g  FORMAT. 

Format  : 

FORMAT KLOl/n/P 

where :  

/n s p e c i f i e s  t h e  d r i v e  number,  0 o r  1. The d e f a u l t  v a l u e  
i s  1. 

/p c a u s e s  t h e  s y s t e m  t o  p a u s e  b e f o r e  and a f t e r  t h e  
o p e r a t i o n  s o  you c a n  change  d i s k  p a c k s .  I f  you s e l e c t  
d r i v e  0 ,  t h e  p a u s e  is  a u t o m a t i c .  Type a CTRL/C t o  
r e t u r n  t o  t h e  m o n i t o r .  I f  you a r e  r u n n i n g  under  BATCH, 
FORMAT d o e s  n o t  p a u s e  a f t e r  i t  c o m p l e t e s  t h e  o p e r a t i o n .  

Example : 

T h i s  command f o r m a t s  t h e  d i s k  pack on d r i v e  1. 

The FORMAT command executes t h e  FOWAT.SV program. 

NOTE 

FORPAT.SV i s  a v a i l a b l e  on RLOl and R X 0 2  
media o n l y .  
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T a b l e  3-13 
FORMAT E r r o r  Messages  

~ ~ 

Message 
- 

BAD COMMAND L I N E  

BAD D I S K  

C A U T I O N  - THIS  COMMAND DESTROYS 
CONTENTS OF SYSTEM DISK. CHANGE 
DISKS BEFORE PROCEEDING OR CTRL/C.  

READY. STRIKE CARRIAGE RETURN 
TO C O N T I N U E  

Meaning 

T h e  command l i n e  c o n t a i n s  
a s y n t a x  e r r o r .  R e t y p e  
t h e  l i n e  c o r r e c t l y .  

D i s k  pack c a n n o t  be 
r e f o r m a t t e d .  T h e r e  a r e  
more t h a n  6 3  bad b l o c k s  o r  
t h e  s y s t e m  a r e a  ( b l o c k s  0 
- 70 o c t a l )  c o n t a i n s  bad 
b l o c k s .  

D r i v e  0 was s e l e c t e d  f o r  
f o r m a t t i n g .  B e  s u r e  t o  
r e p l a c e  y o u r  s y s t e m  d i s k  
pack w i t h  t h e  o n e  t h a t  you 
want t o  f o r m a t .  

T h e  /P o p t i o n  was 
s e l e c t e d .  Mount t h e  d i s k  
pack t o  be f o r m a t t e d  and 
t y p e  a c a r r i a g e  r e t u r n  t o  
b e g i n  f o r m a t t i n g .  
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For  e x a m p l e ,  t h e  f o l l o w i n g  s t a t e m e n t  s t o r e s  t h e  v a l u e  37  i n  t h e  
v a r i a b l e  N .  

1.0 LET N=37 

I f  N a l r e a d y  c o n t a i n s  a v a l u e ,  t h e  new v a l u e  r e p l a c e s  i t .  

Once you h a v e  a s s i g n e d  a v a l u e  t o  a v a r i a b l e ,  BASIC w i l l  u s e  t h e  v a l u e  
i n  any e x p r e s s i o n  i n  w h i c h  t h e  v a r i a b l e  a p p e a r s ,  f o r  example :  

10 LET b=Nt2 

T h i s  s t a t e m e n t  e v a l u a t e s  t h e  e x p r e s s i o n  N*2 and s t o r e s  t h e  r e s u l t  i n  
t h e  v a r i a b l e  B.  

You may i n s t r u c t  BASIC t o  c h a n g e  t h e  v a l u e  o f  a v a r i a b l e  any  number of 
t i m e s  d u r i n g  t h e  e x e c u t i o n  o f  a p rogram.  BASIC a l w a y s  u s e s  t h e  mos t  
r e c e n t l y  a s s i g n e d  v a l u e  o f  a v a r i a b l e  when p e r f o r m i n g  c a l c u l a t i o n s .  
The f o l l o w i n g  s e c t i o n  d e s c r i b e s  n u m e r i c  v a r i a b l e s ,  s t r i n g  v a r i a b l e s ,  
and s u b s c r i p t e d  v a r i a b l e s .  

6 . 3 . 2 . 1  N u m e r i c  V a r i a b l e s  - A n u m e r i c  v a r i a b l e  name c o n s i s t s  of a 
l e t t e r  o r  a l e t t e r  f o l l o w e d  by a d i g i t ,  f o r  example:  

A c c e p t a b l e  V a r i a b l e s  U n a c c e p t a b l e  V a r i a b l e s  

M 2C (A v a r i a b l e  c a n n o t  b e g i n  w i t h  a d i g i t . )  

R2 AB (A v a r i a b l e  may c o n t a i n  o n l y  o n e  l e t t e r . )  

U n l e s s  you s p e c i f y  o t h e r w i s e ,  BASIC a u t o m a t i c a l l y  s e t s  a l l  v a r i a b l e s  
t o  z e r o  b e f o r e  e x e c u t i n g  a p rogram.  However, i f  you w i s h  t o  a s s i g n  
z e r o ,  i t  is  good programming p r a c t i c e  t o  do t h e  i n i t i a l i z i n g  y o u r s e l f  
a t  t h e  b e g i n n i n g  o f  t h e  p rogram.  You c a n  do t h i s  w i t h  a s e r i e s  o f  LET 
s t a t e m e n t s  o r  by u s i n g  READ and DATA s t a t e m e n t s .  For e x a m p l e ,  t h i s  
s t a t e m e n t  

a s s i g n s  0 t o  A and B and 5 t o  C. 

6 . 3 . 2 . 2  S t r i n g  V a r i a b l e s  - A s t r i n g  v a r i a b l e  name c o n s i s t s  of a 
l e t t e r  -- o r  a l e t t e r  and a d i g i t  -- f o l l o w e d  by a d o l l a r  s i g n .  A$ 
and A2$ a r e  b o t h  l e g i t i m a t e  s t r i n g  v a r i a b l e  names; 2A$ and AAS a r e  
n o t .  

Y o u  may a s s i g n  u p  t o  1 8  c h a r a c t e r s  t o  a s t r i n g  v a r i a b l e .  To  a s s i g n  
more you m u s t  f i r s t  d i m e n s i o n  t h e  v a r i a b l e  w i t h  a D I M  s t a t e m e n t .  ( S e e  
S e c t i o n  6 . 7 . )  

6-1 5 S e p t e m b e r  1 9 7 9  



BAS IC 

6 .3 .2 .3  Subscripted Variables - A subscripted variable consists of a 
string or numeric variable followed by a subscript in parentheses. A 
subscript may be a number, a numeric variable, or an expression o r  any 
two such elements separated by a comma. The following are all legal 
subscripted variables. 

G ( K - 1 )  

F ( 3 . 4 )  

If the subscript is not a whole number, BASIC uses only the whole 
number part. In the example above F ( 3 . 4 )  is the same as F ( 3 ) .  BASIC 
permits a subscript value of zero. 

One subscript after a numeric variable serves as a pointer to a 
location in a one-dimensional array. For example, this subscripted 
numeric variable 

indicates the fourth position in the array. 

X ( 0 )  r X ( 1 )  r X ( 2 )  r X ( 3 )  r X ( 4 )  X ( 5 )  

Note that all subscripted variables in an array share the same 
variable name. 

Two subscripts appended to a numeric variable (and separated by 
commas) indicate a row and column number in two-dimensional array. 
This variable 

points to row 3 column 5 .  

One subscript appended to a string variable indicates the length of 
the string. Two subscripts.indicate its position in a list and its 
length. For example, this variable 

R$ ( 3 5 )  

will hold a string constant 35 characters long. And this variable 

R$(5r35) 

indicates that the sixth position in a list (beginning with 0) holds a 
string 3 5  characters long. 

You cannot create a two-dimensional array of string variables in a 
BASIC program. 
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To s p e c i f y  t h e  l e n g t h  o f  a s t r i n g ,  u s e  a D I M  s t a t e m e n t  i n  t h e  form: 

( l i n e  number)  D I M  X$ ( n )  

where :  

X$ is a s t r i n g  v a r i a b l e  

n is t h e  l e n g t h  of t h e  s t r i n g .  A s t r i n g  may c o n t a i n  no  
more t h a n  132 c h a r a c t e r s .  A l l  s t r i n g s  t h a t  exceed 1 8  I 
c h a r a c t e r s  i n  l e n g t h  m u s t  b e  d i m e n s i o n e d  w i t h  a D I M  
s t a t e m e n t .  

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

( l i n e  number) D I M  X$(n,m) 

where  : 

XS is a s t r i n g  v a r i a b l e  name 

n s p e c i f i e s  t h e  number o f  s t r i n g s  i n  t h e  a r r a y .  (The  
number of s t r i n g s  is  n + 1.) 

m is t h e  l e n g t h  o f  e a c h  s t r i n g  -- up t o  1 3 2  characters I 

For e x a m p l e ,  t h i s  D I M  s t a t e m e n t  d e s c r i b e s  o n e  s t r i n g  1 2  c h a r a c t e r s  
l o n g .  

3.0 I'ITM r:$(i:!) 

T h i s  s t a t e m e n t  d e s c r i b e s  4 s t r i n g s ,  e a c h  2 0  c h a r a c t e r s  l o n g .  

1 (1 X:l :C M 11 il; ( 3 Y 2 0 ) 

T h i s  program w i l l  f i l l  v a r i a b l e s  f rom a DATA l i s t .  

1.0 LlIM I : 1 $ ( 3 9 i ? O )  
1 7 ~ ) ~  y: : : :~ .rn 3 

30 RE:AI:l I : l % ( Y )  
40 NEXT Y 

60 F " H  I N T  D$ ( Z ) 
70 NEXT z 
F30 IIIA'T'A 

50 FC)H z=o 'ro 3 

" ZEYRO ' I 'ONE:' I "TWO ' Y ' THREE" 

Keep i n  mind t h e  f o l l o w i n g  f e a t u r e s  and r u l e s  c o n c e r n i n g  t h e  D I M  
s t a t e m e n t  . 

A r r a y s  a r e  l i m i t e d  i n  s i z e  o n l y  by  t h e  amount of a v a i l a b l e  
memory -- t h a t  i s ,  s p a c e  n o t  u s e d  by  t h e  m o n i t o r  o r  t h e  
program s t a t e m e n t s .  

S u b s c r i p t s  n and m m u s t  b e  i n t e g e r  numbers .  They may n o t  be 
v a r i a b l e s .  

A v a r i a b l e  may n o t  a p p e a r  i n  a program w i t h  s u b s c r i p t s  h i g h e r  
t h a n  t h e  o n e s  you h a v e  d e s c r i b e d  i n  t h e  D I M  s t a t e m e n t .  

BASIC assumes a s t r i n g  l e n g t h  of 1 8  characters  or less  u n l e s s  8 
you d e f i n e  t h e  s t r i n g  v a r i a b l e  w i t h  a D I M  s t a t e m e n t .  I f  you 
w i s h  t o  a s s i g n  a s t r i n g  t h a t  i s  more t h a n  1 8  c h a r a c t e r s  l o n g ,  1 
you m u s t  DIMension t h e  s t r i n g  v a r i a b l e .  
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e BASIC will not accept two-dimensional string variables. 

BASIC assigns a subscript of 0 to the first element in every 
array. Therefore, the number of elements in a one-dimensional 
array is n + 1, and the number of elements in a 
two-dimensional array is (n + l)*(m + 1). 

e You may define more than one array with a single DIM 
statement. For example, this statement dimensions both the 
one-dimensional array A and the two-dimensional array B. 

10 DIM A(20)r B(4~7) 

6.8 THE COMMENT STATEMENT -- REMARK AND EXCLAMATION POINT 
The REM statement or an exclamation point lets you document your 
source program with notes and comments, for example: 

10 REM SUBROIJTINE SWAPS VALUES A AND B 

or  

10 ! SUeRUUTZNE SWAPS A AND Ec 

Use the exclamation point to add a comment to an executable line, for 
example : 

,100 A ( 1 v . J )  ~ 1 :  H ( I Y J )  ! COPY B TO A 

6.9 INPUT AND OUTPUT 

BASIC provides you with three ways to supply a program with data. 

e The INPUT statement lets you type in data at runtine. 

e The READ, DATA, and RESTORE statements let you include data in 
a source program. 

0 BASIC file and record statements make it possible for you to 
store data in files and retrieve it under program control. 

This section describes only the first two methods. See Sections 6.12 
and 6.13 for information on file and record input and output. 

The BASIC PRINT statement causes BASIC to display strings and the 
results of computations on the terminal. 

6.9.1 INPUT 

The INPUT statement allows you to enter data from the terminal during 
program execution. 

Format : 

(line number) J : :L: : ' J '  xl, x2,. . . ,xn 
where: 

x l  through xn represent numeric variables or string variables. 
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6 . 1 1 . 1 2 . 1  The  TAB F u n c t i o n  - h e  TAB f u n c t i o n  e n a b l e s  you t o  p o s i t i o n  
c h a r a c t e r s  o n  a l i n e .  

F o r m a t :  

PRINT TA.2 f n j  

where :  

n is  t h e  number o f  a co lumn.  

For  e x a m p l e ,  t o  p r i n t  a n  upper-case "X" i n  column 1 0  o f  y o u r  screen, 
t y p e  

5 F R I N T  TAB(1O)i"X" 

6.11 .12 .2  The PNT F u n c t i o n  - The PNT f u n c t i o n  a c c e p t s  a n  ASCII c o d e  
number i n  d e c i m a l  and r e t u r n s  a n  ASCII c h a r a c t e r .  PNT is u s e f u l  f o r  
t r a n s m i t t i n g  n o n - p r i n t i n g  c h a r a c t e r s  a n d  c o n t r o l  c o d e s  t o  t h e  
t e r m i n a l .  

PNT w o r k s  o n l y  i n  c o m b i n a t i o n  w i t h  a PRINT (or PRINT#) s t a t e m e n t .  

Format :  

where :  

n i s  a n  ASCII c o d e  number e x p r e s s e d  i n  decimal. 

Use t h e  PNT f u n c t i o n  t o  t r a n s m i t  c o n t r o l  c o d e s  t o  t h e  v i d e o  t e r m i n a l .  
For e x a m p l e ,  c o d e  07 d e c i m a l  ( w h i c h  you c a n  s p e c i f y  b y  t y p i n g  CTRL G )  
r i n g s  t h e  b e l l  on t h e  t e r m i n a l .  To c a l l  f o r  t h i s  a c t i o n  i n  a B A S I C  
p r o g r a m ,  u s e  t h e  PNT f u n c t i o n  i n  a PRINT s t a t e m e n t ,  s p e c i f y i n g  c o d e  07  
a s  t h e  a r g u m e n t .  

1.0 F'RlNI F " T ( 0 7 )  
20 EN11 

T h i s  complete B A S I C  program r i n g s  t h e  t e r m i n a l  b e l l .  

The f o l l o w i n g  c o n t r o l  c o d e s  move t h e  cu r so r  o n  t h e  s c r e e n .  

PNT(08) moves cursor  o n e  s p a c e  t o  t h e  l e f t  

PNT(09) moves cursor  t o  n e x t  t a b  s top  

PNT(10) moves c u r s o r  down o n e  l i n e  and s c r o l l s  i f  n e c e s s a r y  

PNT(13)  moves cursor  t o  l e f t  m a r g i n  of c u r r e n t  l i n e  

To c a l l  f o r  a n  escape s e q u e n c e  i n  a BASIC p r o g r a m ,  e n t e r  t h e  ESCape 
c o d e  ( 2 7  d e c i m a l )  w i t h  t h e  PNT f u n c t i o n ,  f o l l o w e d  b y  t h e  l e t t e r  c o d e  
f o r  t h e  s e q u e n c e  you w i s h  t o  g e n e r a t e .  
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Format :  

PSIST  P!;T i 2 7 )  : "X" 

w h e r e  : 

27 is  t h e  c o d e  f o r  ESCape 

X is  a n y  c a p i t a l  l e t t e r  t h a t  g e n e r a t e s  s n  e s c a p e  s e q u e n c e .  

F o r  e x a m p l e ,  t h e  f o l l o w i n g  s t a t e m e n t  t r a n s m i t s  t h e  s e q u e n c e  ESC H t o  
t h e  t e r m i n a l .  ESC H moves t h e  cursor  t o  t h e  u p p e r  l e f t  corner o f  t h e  
s c r e e n .  

1.0 PRINT F " T ( 2 7 )  i 'H'  

For a l i s t  o f  a d d i t i o n a l  ESCape S e q u e n c e s  t h a t  you c a n  c a l l  f o r  w i t h  
t h e  PNT f u n c t i o n ,  see S e c t i o n  6 . 1 4 .  

For  a c o m p l e t e  d i s c u s s i o n  o f  c o n t r o l  c o d e s ,  i n c l u d i n g  ESCape 
S e q u e n c e s ,  see  t h e  u s e r ' s  manual  f o r  y o u r  t e r m i n a l :  t h e  DECscope 
User ' s Manual (EK-VT5X-OP-001) o r  t h e  VT100 User G u i d e  
( EK-VT1 00-UG-PRE) . 

6 . 1 2  FILE STATEMENTS 

BASIC f i l e  s t a t e m e n t s  -- w h i c h  a r e  d i s t i n g u i s h e d  f rom o t h e r  B A S I C  
s t a t e m e n t s  by t h e  number s i g n  ( # )  -- l e t  you s t o r e  d a t a  o n  p e r i p h e r a l  
d e v i c e s  f o r  l a t e r  use i n  a n y  B A S I C  p r o g r a m .  They  i n c l u d e  

0 FILE8 d e s c r i b e s  t h e  f i l e ,  a s s i g n s  i t  a c h a n n e l  number 
f rom 1 t o  5 ( t h e  number of f i l e s  which  BASIC 
c a n  h a n d l e  a t  o n e  time) , and o p e n s  i t .  

0 PRINT6 wr i t e s  d a t a  on  t h e  f i l e .  

I 0 PRINT= U S I N G  d e f i n e s  f o r m a t  of s t r i n g  numbers  i n  a f i l e .  

0 INPUT= r e a d s  d a t a  f rom t h e  f i l e .  

0 RESTORE= r e s e t s  t h e  p o i n t e r  t o  t h e  b e g i n n i n g  o f  t h e  
f i l e .  

0 CLOSE$ closes  t h e  f i l e  and  removes  t h e  c h a n n e l  number.  

0 I F  E N D ?  tests f o r  e n d - o f - f i l e .  

4 I F  OPEN$ d e t e r m i n e s  i f  t h e  f i l e  you s p e c i f y  is c u r r e n t l y  
o p e n .  

I n  most o p e r a t i o n s ,  you o p e n  a f i l e  (FILE#)  f o r  o u t p u t  o r  i n p u t ,  w r i t e  
on  i t  (PRINT:) o r  r e a d  f rom i t  (INPUT#) , and c lose it  (CLOSE#). You 
c a n  o p e n  f i v e  f i l e s  a t  a time -- e x c l u d i n g  t h e  t e r m i n a l ,  which  i s  
a l w a y s  o p e n  and a v a i l a b l e  f o r  use -- o n  t h e  s y s t e m  d e v i c e  p l u s  3 
non-sys tem d e v i c e s .  The a b i l i t y  t o  o p e n  and  c lose  f i l e s  u n d e r  p r o g r a m  
c o n t r o l  g i v e s  you access t o  a n  u n l i m i t e d  number of f i l e s .  T h a t  is ,  
when you c l o s e  a f i l e ,  you may r e - a s s i g n  i t s  c h a n n e l  number t o  a newly  
opened  f i l e .  

BASIC t r e a t s  f i l e s  i n  t h e  same way i t  t r e a t s  t e r m i n a l  i n p u t  and  
o u t p u t .  The INPUT s t a t e m e n t  c a u s e s  B A S I C  t o  r e a d  a v a l u e  t h a t  you 
e n t e r  o n  t h e  t e r m i n a l  and a s s i g n  i t  t o  a v a r i a b l e ;  t h e  INPUT# 
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I s t a t e m e n t  c a u s e s  i t  t o  r e a d  a v a l u e  from a f i l e .  The PRINT s t a t e m e n t  
i n s t r u c t s  B A S I C  t o  d i s p l a y  d a t a  on t h e  t e r m i n a l ;  t h e  PRINT# s t a t e m e n t  
t e l l s  i t  t o  w r i t e  d a t a  i n  a f i l e .  
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w i l l  d i s p l a y :  

BASIC 

6 . 1 2 . 2 . 3  F o r m a t t i n g  O u t p u t  t o  a F i l e  -- PRINT# USING - The PRINT# 
USING s t a t e m e n t  l e t s  you d e f i n e  t h e  f o r m a t  o f  s t r i n g  numbers  t h a t  you  
w a n t  t o  w r i t e  t o  a f i l e .  

The  d i f f e r e n c e  b e t w e e n  PRINT# USING and PRINT USING i s  t h e  same a s  t h e  
d i f f e r e n c e  b e t w e e n  PRINT$ and PRINT: i n s t e a d  o f  c a u s i n g  BASIC t o  
d i s p l a y  f o r m a t t e d  d a t a  on  t h e  t e r m i n a l ,  PRINT# USING causes BASIC t o  
p l a c e  i t  i n  a f i l e .  

For  a c o m p l e t e  d e s c r i p t i o n  o f  t h e  p r o c e d u r e  you f o l l o w  t o  d e f i n e  t h e  
f o r m a t  o f  a s t r i n g  number,  see t h e  PRINT USING s t a t e m e n t  ( S e c t i o n  
6 . 9 . 4 ) .  

Format :  

( l i n e  number)  PRINT I n :  USING f o r m a t  s t r i n g ,  l i s t  

where :  

n i s  t h e  c h a n n e l  number of a f i l e  opened  t o  r e c e i v e  
s t r i n g  o u t p u t  

f o r m a t  s t r i n g  is a s t r i n g  or  s t r i n g  v a r i a b l e  d e s c r i b i n g  t h e  
f o r m a t  o f  t h e  s t r i n g ' n u m b e r s  you w a n t  t o  w r i t e  t o  
t h e  f i l e  

1 is t  is a s e r i e s  o f  s t r i n g  n u m b e r s ,  s t r i n g  v a r i a b l e s ,  
o r  s t r i n g  f u n c t i o n s  s e p a r a t e d  b y  commas or  
s e m i c o l o n s .  

For  e x a m p l e ,  t h e  f o l l o w i n g  s t a t e m e n t  d e f i n e s  t h e  f o r m a t  f o r  a n y  s t r i n g  
number t h a t  you a s s i g n  t o  t h e  s t r i n g  v a r i a b l e  A$ and places  t h e  
f o r m a t t e d  v a l u e  i n  f i l e  #l .  

20  PRINT #l: USING ' I $ * * * *  . # I "  ,A$ 

6 .12 .2 .4  R e s e t t i n g  a F i l e  -- RESTORE# - The RESTORE# s t a t e m e n t  r e se t s  I 
t h e  f i l e  back  t o  t h e  b e g i n n i n g  so  t h a t  t h e  n e x t  INPUT# s t a t e m e n t  w i l l  
c a u s e  B A S I C  t o  r e a d  t h e  f i r s t  i tem i n  t h e  s e r i e s .  

Format :  

( l i n e  number)  RESTORE# n 

w h e r e  : 

n i s  t h e  c h a n n e l  number of t h e  f i l e  t o  be r e s e t  o r  a 
v a r i a b l e  r e p r e s e n t i n g  t h e  c h a n n e l  number.  

I f  n i s  0 ,  B A S I C  r e se t s  t h e  DATA l i s t  t o  t h e  b e g i n n i n g .  
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I n  t h e  f o l l o w i n g  p rogram,  RXA1:FILB.LM is a n u m e r i c  i n p u t  f i l e  
c o n t a i n i n g  t h e  numbers  1 t h r o u g h  9.  T h e s e  i n s t r u c t i o n s  

:too I:-IL..I.:N~:;T: " R X R : ~  : F : ~ I . - E ~ +  L-M'  
1 1.0 F:'(:IR :r 1. 'TCI 3 
:I20 I N F ' \ . ) ' l  :t3:%. 
:I. 3 0 1:' F? :I: N '1. z 
1 4 0  Nl'::x'l 1: 

.i. do :KNF't,JT:U:3 Z 
'1. . .  7 i) 1::' .r t.J 'T' 
'?Y 9 E: N I:I 

1 :.:; o 17 E s '1 (1) ~ i l  E: :n: 3 

w i l l  d i s p l a y :  

1 

6 .12 .2 .5  C h e c k i n g  for  Open F i l e s  -- I F  OPEN# - T h i s  s t a t e m e n t  l e t s  
you d e t e r m i n e  i f  a FILE s t a t e m e n t  h a s  s u c c e s s f u l l y  opened  a f i l e  o r  if 
a CLOSE s t a t e m e n t  h a s  c l o s e d  a l l  f i l e s  a t  t h e  c o n c l u s i o n  o f  a p rogram.  
You c a n  a l s o  u s e  t h e  I F  OPEN s t a t e m e n t  t o  d e t e r m i n e  i f  a f i l e  e x i s t s .  

Fo rma t :  

( l i n e  number) I F  OPEN # n  T H E N  I n  

where :  

n is t h e  number of  t h e  f i l e  you w i s h  t o  test:  I n  i s  
t h e  l i n e  number o f  t h e  s t a t e m e n t  t o  wh ich  t h e  
p rogram w i l l  jump i f  t h e  f i l e  is o p e n .  

W i t h o u t  t h e  CLOSE s t a t e m e n t  i n  l i n e  4 0 ,  BASIC would e x e c u t e  l i n e  8 0 ,  
d i s p l a y i n g  t h e  i n f o r m a t i o n  t h a t  t h e  f i l e  was o p e n .  

T h i s  s t a t e m e n t  p r o v i d e s  a way t o  p r o t e c t  a d a t a  f i l e  i n  a l o n g  
p r o g r a m ,  w h e r e  you m i g h t  a c c i d e n t a l l y  omit t h e  CLOSE s t a t e m e n t .  

You c a n  u s e  t h e  I F  OPEN s t a t e m e n t  t o  d e t e r m i n e  i f  a f i l e  t h a t  i s  
c a l l e d  f o r  a c t u a l l y  e x i s t s .  For example  i n  t h e  f o l l o w i n g  s e a u e n c e  of 
s t a t e m e n t s :  
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line 10 opens file PROG.PA. If PROG.PA does not exist, the program 
proceeds from the IF OPEN statement to line 30 and displays the 
message. If PROG.PA is open, and therefore exists, the program jumps 
to line 50. 

1 6.12.2.6 Checking for End-of-File -- the IF END# Statement - The IF 
END# statement lets you detect the end of a string file. 

Format: 

(line number) IF ENDfin THEN m 

where: 

n 

m 

is the channel number of the file in question or a 
variable representing the number. 

is the number of the line in the program which 
BASIC will jump to if it has reached the end of 
the file. 

The IF END# statement works only on string files and must immediately 
follow the PRINT# or INPUT# statement for that file. 

When you use the IF END# statement, you are asking BASIC to check if 
its last attempt to execute a PRINT# or INPUT# statement was 
successful. If it was unsuccessful -- if nothing was written or 
read -- BASIC jumps to line m. 
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Stat emen t 

BAS IC 

Function 

PRINT# 

PRINT U S I X G  

PRINT# USIXG 

PUT# 

RANDOM1 2 E 

READ 

REM 

RESTORE 

RETURN 

STOP 

Writes data to a file 

Example: 180 PRINT#l:J 

I Allows formatting of string numbers displayed on 
terminal 

Example: 10 PRINT USING " # # "  ,113.7" 

I Allows formatting of string numbers written to a 
file 

Example: PRINT #1: USING "$****.##",A$ 

Writes file records 

Example: PUT#l:O,A$,B$,C$ 

Causes the RND function to produce a different set 
of numbers each time the program is run 

Example: 10 RANDOMIZE 

Sets variables equal to the values in DATA 
statements 

Example: 50 READ A$,B 

Inserts comments into the program 

Example: 30 REM COMPUTE EARNINGS 

Sets program READ statements back to the beginning 
of the DATA list 

Example: 85 RESTORE 

RESTORE T Resets a file pointer back to the beginning of 
that file 

Example: 130 RESTORE#3 

Returns control from a subroutine (used with 
GOSUB) 

Example: 115 RETURN 

Terminates program execution 

Example: 40 STOP 

6.22 SUMMARY OF BASlC FUNCTIONS 

Command Function 

ABS (X) Returns the absolute value of an expression 

Example: 10 LET X=ABS(-66) 

will assign X a value of 66 
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Command F u n c t i o n  

AND (A,B) P e r f o r m s  a b i tw i se  AND o n  two numbers  e n t e r e d  i n  
d e c i m a l  

ASC (X$) C o n v e r t s  a o n e  c h a r a c t e r  s t r i n g  t o  i t s  c o d e  number 

Example: 20 PRINT ASC("B") w i l l  d i s p l a y  2 

ATN ( X )  C a l c u l a t e s  t h e  a n g l e  ( i n  r a d i a n s )  whose t a n g e n t  is 
g i v e n  a s  t h e  a r g u m e n t  

COL ( N )  

cos (XI 

Example: 30 LET X=ATN(.57735) 

w i l l  a s s i g n  X a v a l u e  of  0.523598 

C o n v e r t s  lower case t o  u p p e r  case 

C a u s e s  BASIC t o  e x i t  f r o m  c u r r e n t l y  r u n n i n g  
program, c h a i n  t o  CCL.SV, and pass the  a r g u m e n t  
ass igned  t o  the  f u n c t i o n  

Example  : 1 0 0  X=CCL ( "SUBMIT BJOB . BI/T" ) 

t e r m i n a t e s  BASK program and s u b m i t s  BATCH job 
BJOB . B I  

C o n v e r t s  a c o d e  number t o  i t s  e q u i v a l e n t  c h a r a c t e r  

Example: 40  PRINT C H R S ( 1 )  w i l l  d i s p l a y  A 

R e t u r n s  t h e  column number where  t h e  p r i n t  head  is 
p o s i t i o n e d  

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

Example: 50 LET Y=COS (45*3.14159) /180  

w i l l  a s s i g n  Y a v a l u e  o f  0 .707108 

CURS ( V , H )  O u t p u t s  a VT52 e s c a p e  s e q u e n c e  

DAT$ (X) R e t u r n s  t h e  c u r r e n t  s y s t e m  d a t e  

Example: 60 PRINT DAT$(X) 

w i l l  d i s p l a y  t h e  s y s t e m  d a t e ,  s u c h  a s  
0 7/2 0/7 7 

EXP ( X )  C a l c u l a t e s  t h e  v a l u e  of e r a i s e d  t o  a power ,  where  
e i s  e q u a l  t o  2.71828 

Example:  30 I F  Y>EXP(1.5) GOT0 70 

w i l l  g o  t o  l i n e  70 i f  Y is g r e a t e r  t h a n  
4.48169 

Accepts  a s t r i n g  number a s  a n  a r g u m e n t  and r e t u r n s  
t h e  i n t e g e r  pa r t  

Example:  1 0  PRINT F I X $  ( " 4 " / " 3 " )  

p r i n t s  t h e  v a l u e  1 
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Command 

INT (X) 

F u n c t i o n  

R e t u r n s  t h e  v a l u e  of t h e  n e a r e s t  i n t e g e r  n o t  
g r e a t e r  t h a n  t h e  a r g u m e n t  

Example:  60 LET X=INT(34.67) 

w i l l  a s s i g n  X t h e  v a l u e  34 
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0 ,  FORTRAN c a r r i a g e  c o n t r o l  

1, FORTRAN c a r r i a g e  c o n t r o l  

/ 2 ,  Q U E U E  command o p t i o n ,  H-2 
/ 8 ,  LOAD command o p t i o n ,  3-43 
/ 9 ,  LOAD command o p t i o n ,  3-43 
/ = n  , D I R E C T  command o p t  i o n  , 

c h a r a c t e r ,  7 -101  

c h a r a c t e r ,  7-101 

3-25 

A I  
E d i t o r  append command, 4-6 
f i e l d  d e s c r i p t o r ,  7-95 
ODT command , 9-6 

ABS BASIC f u n c t i o n ,  6-48 
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BASIC, 6-24 
FORTRAN,  7-47 

DIMENSION s t a t e m e n t ,  

D i r e c t  , 
a s s  i g  nm en t s t a t  e m  en  ts , 5- 16  
r e c o r d  I / O ,  6-69 

D I R E C T  command , 3-25 
o p t i o n  summary, 3-25 
e r r o  r messag e s  , 3-27 

D I R E C T .  S V ,  3-27 
D i r e c t o r y  ( f i l e )  , 2-25 
D i s k  pack  - see R L P I l K ,  
D i s k e t t e  - see RX01/RXB2 a l s o  

b o o t s  t r a p  p r o c e d u r e  , 2-5 
making backup  c o p i e s ,  2-8 

D i s m i s s i n g  USR, C-13 
D i v i s i o n  , 

BASIC o p e r a t o r  ( / I  , 6-17 

PAL8 o p e r a t o r  ( 8 )  , 5-18 
FORTRAN O p e r a t o r  ( / ) ,  7-39 

DO s t a t e m e n t ,  7 -62 ,  7-64 
Doc um en t , 

c o n v e n t i o n s ,  P r e f a c e  
r e f e r e n c e ,  P r e f a c e  
d o l l a r  s i g n  ( $ 1 ,  
B A S I C ,  6-34 
E d i t o r  symbol  , 4-10 
ESCape key  e c h o ,  3-64 
FORTRAN f i e l d  d e s c r i p t o r ,  7-98 
PAL8 s p e c i a l  symbol ,  5-24 

a s t e r i s k  ( * * I ,  6-17 
q u o t e  ( " )  , 5-22 

Doub le -dens i  t y d i s k e t t e  
f o r m a t t i n g ,  3 - 3 0  

DSK d e v i c e  h a n d l e r ,  F-4 

Double  , 

Dummy a r g u m e n t s  i n  s u b p r o g r a m s ,  

DUPLICATE command, 3-28 
e r r o r  m e s s a g e s ,  3-31 
o p t  i o n  summary, 3-30 

7-69 

E, 
E d i t o r  command , 4-7 
FORTRAN f i e l d  d e s c r i p t o r ,  7-92 
ODT command, 9-7 

CREF command o p t  i o n  , 3-1 9 
DIRECT command o p t i o n ,  3-25 

PAL8 o p t  i o n  , 5-9 
SUBMIT command o p t i o n ,  3-72, 8-2 

ECHO o p t i o n  (SET command),  3-62 
E D I T  command, 3-32 

/ E ,  

FRTS o p t  i o n  , 7-16 

BASIC, 6-7 
E D I T . S V ,  3-18, 3-33 
E d i t o r  - ( see  CREATE and E D I T  

commands a l s o )  , 4-1 
a l t e r a t i o n  commands, 4-9 
append ( A )  command, 4-6 
b u f f e r  (B) command, 4-7 
b u f f e r  size, 4-4. 
c a l l i n g  p r o c e d u r e ,  4-1 
c h a n g e  ( C )  command, 4-9 
c h a n g i n g  e x i s t i n g  f i l e ,  4-2 
command mode, 4-2 , 4-5 
command s umma r y  , 4 -2 3 
command u s a g e ,  4-13 t h r u  4-18 
c o n t r o l  commands, 4-3 
c r e a t i n g  a new f i l e ,  4-1  
d e l e t e  ( D )  command, 4-9 
E d i t o r  , e x i t  ( E )  command, 4-7 
e r . r o r  m e s s a g e s ,  4-21,4-22 
example  s e s s i o n ,  4-18 
g e t  ( G )  command, 4-6 
i n s e r t  ( I )  command , 3-6 
i n t e r b u f  f e r  s e a r c h  (J) command, 

k i l l  ( K )  b u f f e r  command, 4-8 
l i s t  ( L )  command, 4-6 
l ist  b u f f e r  ( V )  command, 4-9 
1 i s t i ng commands , 4-6 
n e x t  ( N )  command, 4-8 
o pe r a t i ng modes , 4 -2 
o p t i o n  summary, 4 - 2 1  
o u t p u t  commands , 4-7 
o u t p u t  c u r r e n t  b u f f e r  ( E )  

o u t p u t  ( P I  command , 4-7 
page  ( P )  command, 4-4 
q u i t  (Q) command, 4-8 
r e a d  ( R )  command, 4-5,  4-6 
s e a r c h  c h a r a c t e r  ( S )  command, 

4-10 

command, 4-7 

4-10 
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E d i t o r  ( c o n t . )  
s e a r c h  n e x t  ( F )  command, 4-10 
s p e c i a l  c h a r a c t e r s ,  4 -11  
t e x t  mode,  4-2 
t e x t  s e a r c h e s ,  4 - 1 3  
yank  ( Y )  command, 4-10 

EJECT p s e u d o - o p e r a t o r ,  5-34 
SEND command (BATCH), 8-3 
E N D  s t a t e m e n t ,  6-41,  7-58 
E N D #  s t a t e m e n t ,  6-68.1 
End-o f - f  i l e  , 

BASIC, 6-68.1 
FORTRAN ENDFILE s t a t e m e n t ,  7-87 
PAL8, 5-37 

ENTER f u n c t i o n  ( U S R ) ,  C-7 
Ex po n e n  t i a t i o n  , 6 - 1 7  
E q u a l s  s i g n  ( = ) ,  2-16 

BASIC, 6-21 ,  6-23 
E d i t o r  command , 4-12 
FORTRAN u s e ,  7-45 
PAL8 d i r e c t  a s s i g n m e n t ,  5-16 
PAL8 s p e c i a l  c h a r a c t e r ,  5-21 

i n t e r a c t i o n  w i t h  COMMON, 7-54 
EQUIVALENCE s t a t e m e n t ,  7-52 

.EQV.  FORTRAN o p e r a t o r ,  7-42 
E r r o r  m e s s a g e s ,  

BASIC , 6-86 
BATCH, 8-6 
Command D e c o d e r ,  D-2 
COMPARE command, 3-9 
COPY command, 3-17 
CREF command , 3-20 
DELETE command , 3-24 
DIRECT command, 3-27 
DUPLICATE command, 3-31 
E d i t o r ,  4-21,4-22 
FORMAT command , 3-36 
FORTRAN Loader  I 7-11 
FRTS , 7-17 
H E L P  command, 3-39 
LIST command, 3-41 
MAP command, 3-49 
ODT, 9-8 
OS/78 summary, G - 1  
PAL8, 5-39 
SET command, 3-68 
s y s t e m  h a l t s ,  G - 1  
TYPE command, 3-77 

E R R O R  f u n c t i o n  (USR), c-11 
E r  r o  IC s , c o r  r e c t i  ng keyboard  , 2-15 , 

ESC SET command o p t i o n ,  3-62 
ESCape k e y ,  2-7 

6-12 

BATCH o p e r a t i o n  , 3-7 3 
d o l l a r  s i g n  ( $ )  e c h o  c o n t r o l ,  

E d i t o r  i n t r a b u f f e r  s e a r c h  
command, 4-18 

FORTRAN u s e  , 7-14 
t e r m i n a t o r  , 2-13 

3-64 

ESCape s e q u e n c e s  i n  BASIC, 6-76 
Exc lama t  i o n  p o i n t  ( ! )  I 

PAL8 o p e r a t o r ,  5-18 
EXECUTE command, 3-34 
E x e c u t i n g  PAL8 p rograms ,  5-7 
EXP f u n c t i o n ,  6-46 
EXP FORTRAN f u n c t i o n ,  7-110 
E x p o n e n t i a l ,  

BASIC I 6-26 

f u n c t i o n ,  6-46 
o p e r a t o r  ( * * ) ,  7-39 
r e a l  c o n s t a n t ,  7-29 

BASIC, 6-17 
FORTRAN, 7-38 
PAL8, 5-18 

E x p r e s s i o n s ,  

EXPUNGE p s e u d o - o p e r a t o r ,  5-35 
E x t e n s i o n s ,  f i l e  name 2-11, E - 1  
EXTERNAL s t a t e m e n t ,  7-48 

F, 

/ F  I 

E d i t o r  s e a r c h  n e x t  command, 4-10 
f i e l d  d e s c r i p t o r ,  7-91 

COPY command o p t i o n ,  3-14 
D I R E C T  command o p t i o n ,  3-25 
PAL8 o p t i o n ,  5-.9 

/ f f  LOAD command o p t i o n ,  3-42 
/ f f n n n n ,  LOAD command o p t i o n ,  3-42 
.FALSE. l o g i c a l  c o n s t a n t ,  7-30 
FETCH f u n c t i o n  (USR), C-4 
FIELD p s e u d o - o p e r a t o r  , 5-29 
F i e l d s  , 

F4.SV1 3-11,  3-34 

BASIC n u m e r i c  , 6-33 
memory d a t a  and i n s t r u c t i o n ,  

5-30 
FILE s t a t e m e n t ,  6-63 
FILE# s t a t e m e n t ,  6-70 
FILENAME p s e u d o - o p e r a t o r  , 5-37 
F i l e s ,  2-25 
F i l e s ,  

a bso 1 u t e  b i n a  r y  , 3-4 2 
ASCII f o r m a t ,  2-26 
BASIC, 6-62 
b a t c h  i n p u t ,  3-72 
chang  ing  ASCII , 4-2 
c l o s i n g ,  6-71, C-8 
c r e a t i n g  ASCII, 4-1 
d e l e t i n g  t e n t a t i v e  , C-15 
d i r e c t o r y ,  2-25 

l i s t i n g ,  3-25 
e l i m i n a t i n g  empty,  3-70 
f i x e d  l e n g t h ,  6-70 
i n p u t  t a b l e ,  D-4 
memory- image ,  

c r e a t i o n ,  3-59 
l o a d i n g  and  e x e c u t i n g ,  3-55, 

3-71 
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F i l e s  ( c o n t . )  
names ,  2-10 

o p e n i n g  f o r  r e c o r d  I / O ,  6-70 
o u t p u t  s p o o l i n g  unde r  BATCH, 

f o r m a t t i n g  BASIC o u t p u t ,  6-67 
o u t p u t  t a b l e ,  D-4 
p e r m a n e n t  , C-6 
po s t d  e l  e t i o n ,  3 - 1 3 
p r e d e l e t i o n ,  3-13 
p r o t e c t i o n  d u r i n g  t r a n s f e r  , 
r e s e t t i n g  BASIC, 6-67 
r e s t r i c t i o n s  o n  m u l t i p l e  i n p u t ,  

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

e x t e n s i o n s ,  2-12, E - 1  

3-73 

3-14 

F-5 

u s i n g  d e f a u l t s ,  2-21 
w i l d c a r d  i n p u t ,  2-19 
w i l d c a r d  o u t p u t ,  2-19 

t e n t a t i v e ,  C-7 
t e s t i n g  f o r  e n d ,  6-68.1 
t e s t i n g  f o r  o p e n ,  6-68 
t r a n s f e r  b y  d a t e ,  3-14 
t r a n s f e r  command COPY, 3-12 
t y p e s ,  2-25 
USR s e a r c h ,  C-6 
v a r i a b l e  l e n g t h  s t r i n q ,  6-69 

FILEV# s t a t e m e n t ,  6-69 
FIX$ f u n c t i o n ,  6-55 

FNa f u n c t i o n ,  6-56 
FOR s t a t e m e n t ,  6-39 
FORLIB-RL, 3 - 4 4 ,  7-19 
FORM FEED, 5-12, 5-24 

FLOAT FORTRAN f u n c t i o n ,  7-110 

FORMAT command, 3-35 
e r r o r  m e s s a g e s ,  3-36 
o p t  i o n  summary, 3-35 

ASCII  f i l e s ,  2-26 
BASIC s t a t e m e n t s ,  6-22 
c h a r a c t e r s ,  

c o n t r o l  , 
s t a t e m e n t s ,  

OS/78 commands, 2-13 

F o r m a t ,  

PAL8, 5-12 

BASIC, 6-30 

FORTRAN, 7-88 

F o r m a t t e d  I / O  (FORTRAN), 7-77 
F o r m a t t i n g  , 

d o u b l e  d e n s i t y  d i s k e t t e s ,  3-30 
RL0lK d i s k  p a c k s ,  3-35 
o u t p u t  f i l e s  i n  BASIC, 6-67 
s i n g l e - d e n s i t y  d i s k e t t e s ,  3-30 

a r i t. hme t i c  , 
FORTRAN , 

a s s i g n m e n t  s t a t e m e n t s ,  7-45 
c o n d i t i o n a l s ,  7-60 

a r r a y s ,  7-33,  7-53 
a s s i g n m e n t  s t a t e m e n t s ,  7-45 

FORTRAN ( c o n t  .) 
a u x i l i a r y  I / O  s t a t e m e n t s ,  7-85 
BLOCK DATA s u b p r o g r a m s ,  7-54 
c a r r i a g e  c o n t r o l ,  7-100 
c o m p i l a t i o n ,  3-34, 3-10 
c o n s t a n t s ,  7-27 
c o n t i n u a t i o n  l i n e s ,  7-24 
c o n t r o l  s t a t e m e n t s ,  7-56 
DATA s t a t e m e n t s ,  7-54 
d a t a  t y p e s ,  7-27, 7-27, 7-33 
d i r e c t  a c c e s s  I/O, 7-80 
e r r o r  m e s s a g e  summary, 7-5 
e x e c u t i o n ,  3-34 
e x p o n e n t i a l  c o n s t a n t s ,  7-29 
e x p r e s s i o n s ,  7-38 

o p e r a t o r s ,  7-39 
f i e l d  d e s c r i p t o r s ,  7-89 
FORMAT s t a t e m e n t s ,  7-88 
f o r m a t  , 

c o n t r o l  and I / O  l ists ,  7-103 
s p e c i f i c a t i o n  s e p a r a t o r s ,  

7-101 
FRTS, 7-15 

e r r o r  m e s s a g e s  , 7-17 
g r o u p i n g  and  g r o u p  r e p e a t  

s p e c i f i c a t i o n s ,  7-100 
H o l l e r i t h  c o n s t a n t s ,  7-31 
I / O ,  

d e v i c e s  , 7-7 
f o r m a t t i n g ,  7-80 
l i s t s ,  7-77 
s t a t e m e n t s ,  7-76 

i d e n t i f i c a t i o n  f i e l d ,  7-25 
i n t e g e r  c o n s t a n t s ,  7-28 
i n t r o d u c t i o n  , 7-1 
l a b e l  f i e l d ,  7-23 
l a n g u a g e ,  7-19 

summary, 7-112 

1 i b r a r y ,  7-19 
f u n c t i o n s ,  7-76,  7-105 
s u b r o u t i n e s ,  7-105 

l i n e  f o r m a t ,  7-25 
l i t e r a l s ,  7-97 
L o a d e r ,  7-7 

e r r o r  m e s s a g e s  , 7-1 1 
o p t  i o n s  , 7-10 

a s s i g n m e n t ,  7-46 
c o n d i t i o n a l s ,  7-62 
c o n s t a n t s ,  7-30 
e x p r e s s i o n s ,  7-42 
o p e r a t o r s ,  7-42 
u n i t  numbers  , 7-77 

o c t a l  c o n s t a n t s ,  7-30 
o p e r a t i n g  p r o c e d u r e s ,  7-4 
program l o a d i n g  , 3-42 
r e a l  c o n s t a n t s ,  7-28 
r e l a t i o n a l  e x p r e s s i o n s ,  7-41 
r e l o c a t a b l e  b i n a r y  f i l e s ,  3-44 

l o g i c a l  , 
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r u n t i m e  s y s t e m  (FRTS),  7-1,  7-12 . H N  f i l e  name e x t e n s i o n ,  2-12 

H o l l e r i t h . c o n s t a n t s ,  7-31 I/O a s s i g n m e n t  , 7-12 
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s t o r a g e  d e c l a r a t i o n ,  7-50 
s u b p r o g r a m s ,  7-69, 7-72 

d ec l  a r a t i o n  , 7 -48 
u s e r - w r i t t e n ,  7-70 

s u b r o u t i n e s  , 7-'73 
s u b s c r i p t s ,  7-36 
symbol s  , 7-26 
v a r i a b l e s ,  7-31 

FOTP-SV, 3-15, 3-23, 3-40, 3-56 
FRTS , 7-1 2 
FRTS . SV , 
-FT d a s h  o p t i o n ,  2-17 
.FT f i l e  name e x t e n s i o n ,  2-12 
FUNCTION s t a t e m e n t ,  7-72 
F u n c t i o n s  , 

3 -3 4 

BAS I C  , 6-4 3 
FORTRAN , 7-105 
u s e r - d e f  i n e d  , 6-78 

G I  
E d i t o r  g e t  command, 4-6 
f i e l d  d e s c r i p t o r ,  7-93 
ODT command , 9-5 

BASIC o p t i o n  , 6-79 
C O M P I L E  command o p t i o n ,  6-79, 

FORTRAN Loader  o p t i o n ,  7-10 
LOAD command o p t i o n ,  3-43, 3-45 
PAL8 o p t i o n  , 5-9 

G e n e r a l - p u r p o s e  d a s h  o p t  i o n s  , 2-16 
G E T  command, 3-37 
GET# s t a t e m e n t ,  6-71 
G l o b a l  s u b r o u t i n e  c a l l s ,  5-22 
GOSUB s t a t e m e n t ,  6-42 
G O T O  s t a t e m e n t ,  6-36, 7-57 

/G t 

7-5 

H f i e l d  d e s c r i p t o r ,  7-96 

PAL8 o p t i o n ,  5-9, 5-9 
SUBMIT command o p t i o n ,  8-2 

Hand le r  - s e e  d e v i c e  h a n d l e r ,  
HANDLER o p t i o n  (SET command) , 3-62 
Hardware c o n f i g u r a t i o n  summary , 
H E I G H T  o p t i o n  (SET command),  3-62 
H E L P  command, 2-22, 3-38 

e r r o r  m e s s a g e s ,  3 - 3 9  

/ H I  

J -1 

I, 
E d i t o r  i n s e r t  command, 4-6 
f i e l d  d e s c r i p t o r ,  7-90 
PAL8 i n d i r e c t  a d d r e s s i n g  

p s e u d o - o p e r a t o r  , 5-29 
/ I  LOAD command o p t i o n ,  3-43 
I / O  s t a t e m e n t s  , 
I / O  I 

F O R T R A N ,  7-76 

BASIC , 6-26 
d i r e c t  r e c o r d  (BASIC) , 6-69 

I D I M  FORTRAN f u n c t i o n ,  7-110 
I F  END# s t a t e m e n t ,  6-68.1 
I F  GOTO s t a t e m e n t s ,  6-37 
I F  O P E N #  s t a t e m e n t  , 6-68 
I F  s t a t e m e n t ,  7-60 
IFDEF p s e u d o - o p e r a t o r  , 5-36 

IFNDEF p s e u d o - o p e r a t o r ,  5-36 
I F N Z R O  p s e u d o - o p e r a t o r ,  5-36 
IFZERO p s e u d o - o p e r a t o r ,  5-36 
I n d i r e c t  , 

I F I X  FORTRAN f u n c t i o n ,  7-110 

a d d r e s s i n g  , 5-29 
commands ( @  s y m b o l ) ,  2-20 

I N I T  o p t i o n  (SET command), 3-62 
I n p u t  f i l e  t a b l e ,  D-4 
INPUT# s t a t emen6-65  , 6-65 
I n p u t / o u t p u t  o p t i o n s ,  2-15 
I N Q U I R E  f u n c t i o n  (USR) , C-13 
I n s t r u c t i o n  f i e l d ,  

b u f f e r  , 5-30 
r e g i s r e r ,  5-30 

memory r e f e r e n c e ,  5-24 
I n s  t r u c  t i o n s  , 

PAL8 , 5-1 1 

B A S I C ,  6-47 
F O R T R A N ,  7-110 

I N T  f u n c t i o n ,  

I n t e g e r  f u n c t i o n ,  6-47 

I O R  f u n c t i o n ,  6-58 
I O T  m i c r o i n s t r u c t i o n s  , 5-28 
ISIGN F O R T R A N  f u n c t i o n ,  7-110 
I t e r a t i o n ,  

I N T E G E R ,  7-27 

BASIC , 6-39 
F O R T R A N ,  7-62 

J E d i t o r  command, 4-10 
/J PAL8 o p t i o n ,  5-9 
$ J O B  BATCH command, 3-72, 8-3 
J o b  s t a t u s  word,  3-60 
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K E d i t o r  command, 4-8 Looping , 
/K PAL8 o p t i o n ,  5-9 BASIC, 6-39 
K E Y S  f u n c t i o n ,  6-59 , 6-77 
Keyboard e r r o r s  , 2-15 
KT8A Memory Management C o n t r o l ,  

FORTRAN s t a t e m e n t s ,  7-64 
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LPT d e v i c e  h a n d l e r  , 3-67 , F-3 
LQP d e v i c e  h a n d l e r ,  3-67, F-3 
-LS d a s h  o p t i o n ,  2-17 
, L S  f i l e  name e x t e n s i o n ,  2-12 

L ,  
E d i t o r  l i s t  command, 4-6 
f i e l d  d e s c r i p t o r ,  7-94 
ODT command, 9-6 

- L  d a s h  o p t i o n ,  2-17 
/L I 

COMPILE command o p t i o n ,  7-5 
PAL9 o p t i o n ,  5-9 
QUEUE command o p t i o n ,  H-2 
SET H A N D L E R  command o p t i o n ,  3-67 

LA34/38 , 2-6 
LA36 , 2-6 
LA120, 2-6 
L a b e l s ,  5-11 
.LD f i l e  name e x t e n s i o n ,  2-12 
LEN f u n c t i o n ,  6-50 
LET s t a t e m e n t ,  6-23 
L I N E  FEED, 2-7 

E d i t o r  command, 4-12 
PAL8 s p e c i a l  c h a r a c t e r ,  5-24 
ODT comnanci, 9-3 

Link  g e n e r a t i o n  and s t o r a g e ,  5-38 
L I S T  command , 3-40 

LISTNH command, 6-6 
L i t e r a l s ,  

BASIC , 6-5 

FORTRAN, 7-97 
PAL8 c u r r e n t  p a g e ,  5-22 
PAL8 s t o r a g e  , 5-39 

LOAD command , 3-42 

Loading PAL8 p r o g r a m s ,  5-6 
Load i n g  , 

LOAD.SV, 3-11 , 3-34 

d is k e t  t e s  , 2-1 
RL0lK d i s k  p a c k s ,  2-3 

L o c a t i o n  c o u n t e r  - see c u r r e n t  
l o c a t i o n  c o u n t e r  

Locking USR i n  memory, C-12 
LOG f u n c t i o n  f u n c t i o n ,  6-47 
LOGICAL s t a t e m e n t ,  7-27 
L o g i c a l  , 

d e v i c e s  , 
a s s i g n i n g  names,  3-2 
d e a s s i g n i n g  names,  3-22 
p e r m a n e n t  names , 2-10 

e x p r e s s i o n s ,  7-42 
u n i t  n u m b e r s ,  7-77 

f u n c t i o n  (USR), C-6 
LOOKUP , 

M command (ODT) , 9-7, 9-8 
/ M I  

CREF command o p t  i o n  , 3-19 
DIRECT command o p t i o n ,  3-25 
DUPLICATE command o p t  i o n  , 3-30 
SUBMIT command o p t i o n ,  3-72 

Machine i n s t r u c t i o n  s e t ,  5-24 
MAP command, 3-46 

o p t i o n  summary, 3-48 
e r r o r  m e s s a g e s ,  3-49 

M a t h e m a t i c a l  s u b r o u t i n e s ,  B-1 
MAX0 f u n c t i o n ,  7-111 
MAX1 f u n c t i o n ,  7-111 
MEMORY command , , 3-50 
Memory , 

f i e l d s ,  3-50 
map, 3-46, 5-8 
p a g e  r e f e r e n c e s ,  5-38 
r e f e r e n c e  i n s t r u c t i o n s ,  5-24 
r e s e r v i n g  w i t h  ZBLOCK,  5-33 

Memory- imag e f i 1 e s  , 
c r e a t i o n ,  3-59 
e x e c u t i o n ,  3-71 
l o a d i n g  , 3-37, 

' l o a d i n g  and e x e c u t i n g ,  3-55 
Memory Management C o n t r o l  , 5-31 
M i c r o i n s t r u c t i o n s ,  5-25 

IOT, 5-28 
o p e r a t e ,  5-26 

M I N O  f u n c t i o n ,  7-111 
M I N  1 f u n c t i o n  , 7-1 11 
MIN12 f u n c t i o n ,  7-111 
Minus ( - )  , 

BASIC, 6-17,  6-34 
FORTRAN, 7-28 ,  7-39 
PAL8 , 5-1 8 

MOD f u n c t i o n , ,  7-111 
M o n i t o r  , 

i s s u i n g  commands from BASIC, 

p e r i o d  ( . )  p r o m p t i n g  symbol  , 
6-55 

2-6 
-MP d a s h  o p t i o n ,  2-17 
.MP f i l e  name e x t e n s i o n ,  2-12 
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SMSG command (BATCH)  , 8-3 
M u l t i p l i c a t i o n ,  

FORTRAN , 7-39 
PAL8, 5-18 

N E d i t o r  n e x t  command , 4-8 
, I N  

COMPILE command o p t i o n ,  7-5 
COPY command o p t i o n ,  3-13 
DELETE command o p t  i o n  , 3-24 
DUPLICATE command o p t  i o n  , 3-30 
PAL8 o p t  i o  i n  , 5-9 
QUEUE command o p t i o n ,  H-2 

/n , 
FORMAT command o p t  i o n  , 3-35 
MAP command o p t i o n ,  3-48 

NAME command , 6-10 
Na t u r  a 1  1 og a r i t hm , 6-47 

Nes ted  loops, 6-40 
NEW command , 6-4 
N E X T  s t a t e m e n t ,  6-39 
nnnn+ and nnnn- ODT commands, 9-4 
Non-system d e v i c e ,  2-23 
.NOT. FORTRAN o p e r a t o r ,  7-42 
Number s i g n  ( # )  , 6-33 
Numbers , 

BASIC s t r i n g  , 6-20 

-NB d a s h  o p t i o n ,  2-17 

PAL8 , 5-13 
N u m e r i c  , 

c o n s t a n t s ,  6-13 
f i e l d s ,  6-33,  6-36 
f u n c t i o n s  , 6-44 
v a r i a b l e s ,  6-15 

N u m e r i c - t o - s t r i n g  c o n v e r s i o n ,  6-54 

1 0 ,  
DELETE command o p t  i o n ,  3-24 
D I R E C T  command o p t i o n ,  3-25 
LIST command o p t  i o n  , 3-41 
PAL8 o p t i o n ,  5-9,  5-30 
RENAME command o p t  i o n  , 3-56 
TYPE command o p t i o n ,  3-76 

OCS$ f u n c t i o n ,  6-55 
OCT f u n c t i o n ,  6-54 
OCTAL , 

p s e u d o - o p e r a t o r ,  5-36 
s t a t e m n e n t ,  7-27 

O c t a l  c o n s t a n t s ,  7-30 

O c t a l  Debugging Techn ique  ( O D T )  , 
O c t a l - t o - d e c i m a l  c o n v e r s i o n ,  6-54 
ODT command, 3-52,  9-3 

e r r o r  m e s s a g e s ,  9-8 

3-52 I 9-1 

ODT command ( c o n t . )  
i l l e g a l  c h a r a c t e r s ,  9-5 
i n t r o d u c t i o n  , 9-1 
prog r amm i ng n o t e s  , 9-8 
s e t t i n g  b r e a k p o i n t s ,  9-6 
s e t t i n g  s e a r c h  l i m i t s ,  9-7 
s p e c i a l  c h a r a c t e r s  , 9-3 
summary , 9-9 
word s e a r c h e s  , 9-8 

OLD command, 6-4 
ON G O T 0  s t a t e m e n t ,  6-38 
ON GOSUB s t a t e m e n t ,  6-43 
OPEN# s t a t e m e n t  , 6-68 
Operands  , 

O p e r a t e  m i c r o i n s t r u c t i o n s ,  5-26 
O p e r a t o r s  , 

PAL8 a r i t h m e t i c  and l o g i c a l ,  

PAL8 c o n d i t i o n a l  a s s e m b l y ,  5-36 

BASIC f u n c t i o n ,  6-58 

a s  PAL8 symbol s ,  5-18 
PAL8 , 5-12 

5-18 

OR , 
PAL8 , 5-18 

.OR. FOHTRAN o p e r a t o r ,  7-42 
OS/7 8 , 

b o o t s t r a p p i n g  , 2-,6 
command a rgumen t  r e t e n t i o n ,  2-17 
Command Decoder ,  D-1 
commands , 2-11 

d e v i c e s  , 
summary , 2- 2 6 

h a n d l e r s ,  3-6,  F-3 
pe rmanen t  names , 

e r r o r  message  summary, G-1  
f i l e  names and e x t e n s i o n s ,  2-10 
f i 1 e-st  r u c t u r e d  d e v i c e s  , 2-23 
f u l l  word command o p t i o n s ,  1-1 
hardwar  e c o n f i g u r a t i o n s  , J-1 
i n t r o d u c t i o n  t o ,  1-1 
l o g i c a l  d e v i c e  names , 2-10 
making s o f t w a r e  backup ,  2-8 
m o n i t o r  commands from BASIC, 

s t a r t u p  p r o c e d u r e ,  2-5 
s y s t e m  d e m o n s t r a t i o n  , 2-10 
User  S e r v i c e  R o u t i n e ,  C-1 

Ou tpu t  f i l e  t a b l e ,  D-4 
O v e r l a y  f i l e s  (BASIC),  6-80 

6-55 

p ,  
E d i t o r ,  

o u t p u t  command , 4-7 
page  command , 4-4 

7-99 
FORTRAN s c a l e  f a c t o r  symbol ,  
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/ P I  
C R E F  command o p t  i o n  , 3-19 
D U P L I C A T E  command o p t i o n ,  3-30 
FORMAT command o p t i o n ,  3-35 
LOAD command o p t i o n ,  3-44 

-PA d a s h  o p t i o n ,  2-17 
.PA f i l e  name e x t e n s i o n ,  2-12 
Page  z e r o  a d d r e s s i n g ,  5-29 
PAGE, 

p s e u d o - o p e r a t o r  , 5-33 
SET command o p t i o n ,  3-62 

PAL command , 3-53 
PAL8, 3-34 ,  3-53 

a s s e m b l y ,  3-15 , 5-5 
c h a i n i n g  p rograms ,  C-10 
c h a r a c t e r  s e t ,  5-10 

r e s t r i c t i o n s ,  5-11 
command s t r i n g  e x a m p l e s ,  5-2 
comments ,  5-12 
c o n d i t i o n a l  , 

a s s e m b l y  o p e r a t o r s ,  5-36 
e x p r e s s i o n s ,  5-23 

c r o s s - r e f e r e n c e  l i s t i n g ,  5-7 
c u r r e n t  l o c a t i o n  c o u n t e r ,  5-14 
c u r r e n t  p a g e  l i t e r a l s ,  5-22 
d i a g n o s t i c  m e s s a g e s ,  5-39 
d i r e c  t a s s  i g  nmen t s t a t e m e n t s  , 
e r r o r  m e s s a g e s ,  5-10 
e x p r e s s i o n s  , 5-18 
f i l e  e x t e n s i o n s ,  5-1 

f o r m a t t i n g  c h a r a c t e r s  , 5-12 
i n s t r u c t  i o n s  , 5-11 
i n t r o d u c t i o n  t o  , 5-1 
l a b e l ,  5-11 
l i n k  g e n e r a t i o n  and s t o r a g e ,  

l i s t i n g  c o n t r o l  , 5-34 
l i t e r a l s ,  5-39 
l o a d i n g  and s a v i n g  a program,  

math s u b r o u t i n e s ,  B-1 
memory map, 5-8 
numbers ,  5-13 
o f  f -page  r e f e r e n c e s  , 5-38 
o p e r a n d s  , 5-12 
o p t i o n  sumiiary,  5-9 
page  z e r o  a d d r e s s i n g  

p s e u d o - o p e r a t o r ,  5-29 
pe rmanen t  s y m b o l s ,  5-14 
p rogram,  

p s e u d o - o p e r a t o r s ,  5-29 
r a d i x  c o n t r o l  , 5-36 
s p e c i a l  c h a r a c t e r s  , 5-21 
s t a t e m e n t s ,  5 -11 ,  5-13 
symbol  t a b l e ,  5-16 

a l t e r a t i o n ,  5-35 

5-16 

FORM FEED c h a r a c t e r ,  5-12 

5- 38 

5-6 

e x e c u t i o n  , 3-37 
l o a d i n g  , 3-42  
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s y m b o l i c  i n s t r u c t i o n s ,  5-17 
s y m b o l i c  o p e r a n d s ,  5-18 
s y m b o l s ,  5-13 
TAR c h a r a c t e r ,  5-12 
t e x t  s t r i n g s ,  5-37 
u s e r - d e f i n e d  symbol s ,  5-14 
u s i n g  Command Decoder ,  D-1 

PAL8.SVt 3-19, 3-34,  3-53 
P a r e n t h e s e s  ( ( )  1 ,  2-16 

P a t c h i n g  a memory-image (SAVE) 

PAUSE , 

FORTRAN, 7-44 
PAL8 , 5-22 

f i l e  , 3-43 

p s e u d o - o p e r a t o r  , 5-37 
SET command o p t  i o n  , 3-62 
s t a t e m e n t  , 7-67 

PDP-8 i n s t r u c t i o n  s e t ,  5-24 
P e r c e n t  ( % I ,  5-18 
P e r i o d  ( . ) ,  

B A S I C  , 6 i 3 4  
E d i t o r  c u r r e n t  l i n e  symbol ,  4-11 
m o n i t o r  p rompt ing  symbol ,  2-6 
PAL8 s p e c i a l  c h a r a c t e r  , 5-21 

Pe rmanen t  f i l e  l o o k u p ,  C-6 
Pe rmanen t  s y m b o l s ,  5-14 
PIP.SV, 3-70 
P l u s  s i g n  ( + ) ,  

BASIC o p e r a t o r ,  6-17 
FORTRAN, 7-28 

7-101 
c a r r i a g e  c o n t r o l  c h a r a c t e r ,  

o p e r a t o r ,  7-39 
PAL8 o p e r a t o r  , 5-18 

PMTS f u n c t i o n ,  6-60 
PNT f u n c t i o n ,  6-31,  6-60, 6-76 
POS f u n c t i o n ,  6-51 
P o s t d e l e t i o n  o f  f i l e s ,  3-13 
P r e d e l e t i o n  o f  f i l e s ,  3-13 
P r i n t  head p o s i t i o n  f u n c t i o n ,  

PRINT s t a t e m e n t ,  6-29 
PRINT# s t a t e m e n t ,  6-65 
PRINT USING s t a t e m e n t ,  6-32 
PRINT# USING s t a t e m e n t ,  6-67 
Program c h a i n i n g ,  C-10 
Prompt f u n c t i o n ,  6-60 
P s e u d o - o p e r a t o r s ,  

6-60 

DECIMAL,  5-36 
D E V I C E  , 5-37 
EXPUNGE,  5-35 
E J E C T  , 5-34 

FILENAME, 5-37 
IFDEF , 5-36 

IFNZRO, 5-36 

F I E L D ,  5-29 

IFNDEF, 5-36 

I F Z E R O ,  5-36 
OCTAL,  5-36 
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P s e u d o - o p e r a t o r s  ( c o n t . )  
PAGE,  5-33 
PAL8, 5-29 
PAUSE, 5-37 
RELOC,  5-34 
TEXT, 5-36 
XLIST, 5-34 
ZBLOCK,  5-33 

PUT# s t a t e m e n t ,  6-71 

Q,  

/ Q  I 

E d i t o r  q u i t  command, 4-8 

COMPILE command o p t  i o n ,  7-5 
COPY command o p t i o n ,  3-15 
DELETE command o p t  i o n ,  3-24 
LIST command o p t i o n ,  3-41 
SUBMIT command o p t i o n ,  3-72, 8-2 
TYPE command o p t i o n ,  3-76 

Q u e s t i o n  mark ( ? )  w i l d  c h a r a c t e r ,  

Q U E U E  command, 3-54, H-2 
Q u o t e  ( " )  , 

2-18 

d o u b l e  - PAL8 s p e c i a l  c h a r a c t e r ,  
5-22 

R ,  

/ R  , 
E d i t o r  r e a d  command, 4-5,  4-6 
m o n i t o r  command, 3-55 

D I R E C T  command o p t i o n ,  3-25 
DUPLICATE command o p t i o n ,  3-30 
MAP command o p t i o n ,  3-48 

. R A  f i l e  name e x t e n s i o n ,  2-12 
Radix c o n t r o l ,  5-36 
RALF.SV, 3-11 
Random number f u n c t i o n ,  6-48 
READ s t a t e m e n t ,  6-28,  7-80 
READONLY o p t i o n  (SET command),  

R e a l  c o n s t a n t s ,  7-28 
REAL s t a t e m e n t ,  7-27 
R e a s s i g n i n g  d e v i c e  names, 2-1 1 
Record , 

3-62 

f i e l d  d e f i n i t i o n ,  6-70 
s i z e  s t a t e m e n t ,  6-69 

R e f e r e n c e  Documents ,  P r e f a c e  
R e l a t i o n a l ,  

e x p r e s s i o n s ,  
BASIC, 6-18 
F O R T R A N ,  7-41 

o p e r a t o r s ,  
&ASIC s t r i n g s ,  6-22 

RELOC p s e u d o - o p e r a t o r ,  5-34 
R e l o c a t a b l e  b i n a r y  f i l e s ,  3-44 
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REM s t a t e m e n t ,  6-26 
RENAME command, 3-56 
RENAME command o p t i o n  summary, 

REQUEST command, 3-57, H - 1 ,  H-2 
RESEQ program,  6-11 

R e s e t t i n g  BASIC f i l e s ,  6-67 
RESTORE s t a t e m e n t ,  6-28,  6-67 
RETURN key ,  2-7 

3- 56 

RESET f u n c t i o n  (USR),  C-14 

BASIC, 6-12 
ODT command, 9-3  
PAL8 s p e c i a l  c h a r a c t e r ,  5-24 

RETURN s t a t e m e n t ,  6-42,  7-75 
R E W I N D  s t a t e m e n t ,  7-87 
. R L  f i l e  name e x t e n s i o n ,  2-12 
RL0lK d i s k  p a c k ,  

b o o t s t r a p  p r o c e d u r e ,  2-5 
f o r m a t t i n g ,  3-35 
making b a c k u p  c o p i e s ,  2-8 
s t o r a g e  c a p a c i t y ,  2-23 
u s e ,  2-24 

RLFMT. SV, 3-36 
RLxx d e v i c e  h a n d l e r ,  3-67, F-4 
R N D  f u n c t i o n ,  6-48 
Rounding i n  BASIC, 6-21 
R U N  command, 6-5 
R X 0  1 /RX0 2 ,  

d u p l i c a t i n g  d i s k e t t e s ,  3-28 
s t o r a g e  c a p a c i t y ,  2-23 
u s e ,  2-24 

R X A x  d e v i c e  h a n d l e r ,  3-68, F-4 
RXCOPY.SV, 3-30 

S E d i t o r  s e a r c h  c h a r a c t e r  command, 
4-10 

1 s t  
BASIC o p t i o n ,  6-79 
COMPARE o p t i o n ,  3-6 
COMPILE command o p t i o n ,  6-79 
D U P L I C A T E  command o p t i o n ,  3-30 
FORTRAN Loader  o p t i o n ,  7-10 
LOAD command o p t i o n ,  3-42, 3-44 
MAP command o p t i o n ,  3-48 
PAL8 o p t i o n ,  5-9 

SAVE command, 3-59 

Sav ing  , 
BASIC, 6-10 

PAL8 p r o g r a m s ,  5-6 
BASIC p r o g r a m s ,  6-79 

SCOPE o p t i o n  (SET command),  3-62 
SCRATCH command, 6-11  
SEG$ f u n c t i o n ,  6-52 
Semico lon  ( ; )  ODT command, 9-4 
S e m i c o n d i t i o n a l  t r a n s f e r ,  6-38 
SEQUENCE command, 6-8 
SET command, 3-62 

e r r o r  m e s s a g e s ,  3-68 



SET command ( c o n t . )  
o p t  i o n s  , 3-62 

S e t t i n g  t e r m i n a l  c h a r a c t e r i s t i c s ,  

SGN f u n c t i o n  6-48, 
SIGN FORTRAN f u n c t i o n ,  7-111 
SIN , 

2-5 

BASIC, 6-45 
FORTRAN, 7-111 

S i n g  1 e-dens  i t y  d is k e t  t e  

SINH FORTRAN f u n c t i o n ,  7-112 
S i x - b i t  ASCII ,  5-37 
S l a s h  ( / )  , 2-16 

f o r m a t t i n g  , 3-30 

BASIC o p e r a t o r ,  6-17 
BATCH command , 8-3 
E d i t o r  symbol  , 4-12  
FORTRAN o p e r a t o r ,  7-39 
FORTRAN u s e ,  7-101 
ODT command , 9-3 
PAL8 comments , 5-12 

SLUx d e v i c e  h a n d l e r  , 3-68 , F-5 
S o u r c e  f i l e  c o m p a r i s o n ,  3-6 
S p a c e  c h a r a c t e r ,  

FORTRAN c a r r i a g e  c o n t r o l ,  7-101 
PAL8 o p e r a t o r ,  5-18 
PAL8 s p e c i a l  c h a r a c t e r ,  5-24 

S p o o l e r  ( s y m b i o n t )  commands, H-2 
S p o o l i n g ,  3-73, 8-1,  H - 1  

SQR f u n c t i o n  , 6-46 
SQRT FORTRAN f u n c t i o n  , 7-11 2 
S q u a r e  b r a c k e t s  ( [ I  , 2-16, 

S q u a r e  r o o t  f u n c t i o n ,  6-46 
SQUISH command, 3-70 

SPOOLR-SV, 3-54,  H - 1  

P r e f a c e  

SRCCOM.SV, 3-9 
START b u t t o n ,  2-6 
START command, 3-71 
S t a t e m e n t  , 

f o r m a t  , 
BASIC, 6-22 
FORTRAN, 7-24 
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