
Catalog Number 26-2204 

An Overview of the TRS-80 . 

VIII Compiler Basic Manual 
The four sections in this manual contain the information you 
need to use Radio Shack's COMPILER BASIC. We suggest that 
you begin by running through the steps in the first chapter of 
Section 1, "Operating Compiler BASIC:' 

The four sections are: 

1 /Operating Compiler BASIC 

Takes you through the steps of operating Compiler BASIC from. 
starting up the system to typing, debugging, compiling, 
running, and saving programs. Includes alphabetical entries 
on each BASIC command. 

Shows you how to write programs using the RSBASIC 

programming language. Includes alphabetical entries on each 
BASIC keyword. 

Explains how to use BEDIT to edit your BASIC source programs. 

4lProgrammer's Information Section 

Gives background information on the Compiler BASIC 

development system, memory usage, data storage, and 
assembly language subprograms. Also, gives information 
on how to use the stand-alone Runtime System. 

This manual complements the information in your Model Id11 
Operations and TRSDOS manuals. If you need more 
information on your Model LIIII computer system, we refer 
you to these manuals. 



COPYRIGHT NOTICES 
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IMPORTANT NOTE FOR 
MODEL ! / i l l  COMPILER BASIC USERS 

(Catalog Number 26 -2204) 

I t  is important to note that when using Compiler BASIC with a Model I or a 
Model I I  I, the minimum system requirements are: 

e Two Disk Drives 

When starting up the Model I sysem, the Run-Time Diskette (the Compiler 
BASIC system diskette) must be in Drive tl, The Program Diskette must be in 
Drive 1. When using Model I I I ,  the Program Diskette must be in Drive 0. 

Also note that Model I will not prompt you for the date.and time as Model 
I l l  will. 

Thank-You? 

w A  DIVlSlON OF TANDV CORPORATION m 
87591 29-781 





How Compi er BAS C Works 
The BASIC programming language must translate all your 
BASIC instructions to an object code the computer 
understands. The means it uses to translate your instructions 
depends on the form of BASIC you have. 

The BASIC which comes with the TRS-80 Model 11111 is an 
Interpreter. It interprets each instruction to object code 
evewime it runs the program. 

Compiler BASIC, on the other hand, translates the program 
in two stages. First, it wmpiles the entire program to an 
intermediate object code. Then, when running the program, 
it "canslates this intermediate code to an object code. 

Compiling your program to this intermediate code will give 
you several advantages: 

@ The program will take up much less space in memory and 
on diskeHe. 

@ No one using your program will be able to read your 
""surce5' BASIC instructions. 



Notice To Programmers 
By your purchase of the softvvare product described in this 
book, you have obtained a license to duplicate TRSDOS and 
Model 11111 BASIC only as necessary for personal use on your 
Model 11111 Micro-Computer. 

If you intend to sell BASIC appiications programs you have 
written for the TRS-80 Model IIIII, you must follow the 
procedure below to avoid violation of this license and sf the 
copyright laws. 

The complete Radio Shack BASIC Development System 
(26-2204) includes the IRSDOS~ operating system, the 
RSBASIC Compiler, the RUNBASIC runtime and numerous 
auxiliary files. 

RSBASIC produces an inkrmediate code which can only be 
executed by the runtime system RUNBASIC. Therefore, your 
compiled program will require that the user have rRseos and 
RUNBASIC from Radio Shack. 

Since you may not duplicate TRSDOS or RUNBASIC for resale, 
you have tvvo options for selling a copy of your own program: 

A. Purchase a R U N B A S I C ~ ~ R S D ~ ~  runtime system diskeMe 
(Caalog Number 26-2208 for Model I, Catalog Number 
26-2209 for Model 111) from Radio Shack. Copy your compiled 
program onto this diskel"re, and sell this diiskeEe to your 
customer. The copyright notices affixed to that diskeHe must 
not be removed or hidden from view. For each copy of your 
program you sell in this manner, you must purchase the 
RUNBASIC diskeMe and copy your program onto it. 

E3. Sell your compiled program without TRSDOS and 
without the BAS~C runtime. Instruct your a=us"towar to purchase 
a Rur\lBasrcrrRsDss runtime from Radio Shack, 

The Model UfII BAsrc Interpreter programs are not meant 
to be run under Compiler BASIC. Radio Shack does not 
recommend converting BASIC Interpreter programs. 



mportant Note to 

From time to time, Radio Shack may release new versions of TRSDOS, the 
TRS-80 disk operating system. Check with your local Radio Shack or the 
TRS-80 Microcomputer News for notices and instructions on these 
enhanced versions of TRSDOS. 

If you receive a new version of TRSDOS, read the following before making 
any modifications to your existing software packages (applications, lan- 
guages, or system utilities): 

Do not convert your Radio Shack software packages for use with the new 
version of TRSDOS unless you are instructed to do so. 

Before converting a Radio Shack supplied Model I software package to a 
Model Ill format, check to see if Radio Shack provides a Model Ill version 
of the package. If so, you should obtain a copy of that version. - If you're using several different software packages, press the RESET but- 
ton whenever you change software. 

Thank-You! 

A Division of Tandy Corporation 



CHANGE OF ADDRESS 
NOTE: If you move, please fill out this card and return it so that you may continue to 
receive information regarding this program. 

-- 
Purchase Date 

VersioniDate 
9 5 

Cat. No. f c  4 

NEW ADDRESS: OLD ADDRESS: 

Name Name 

Company - Company - 

Address Address - 

City City 

State Zip State Zip 

INSTRUCTIONS FOR USE 

1. Register one software package per card only. 

2. Complete the Software Registration portion of this form and mail it immediately. 
The Catalog No. may be found by examining the upper-right corner of your diskette. 

3. For convenience a change of address card has been included. Copy all information 
from the Registration Card onto it prior Po sending the Registration Card. 



PLACE 
STAMP 

Computer Merchandisin 
P.O. Box 2910 
Fort Worth, Texas 76102 

Attn: Software Registration 



J, MODEL I USERS * 
* IMPOR'ICANT NOTICE PLEASE READ FIRST * * * 

UPGRADE UTILITY ON TRSDOS 2.3B 
-------------------------------------------.------------------ ------------------------------------------------------------- 
T h e  MODEL I d i s k e t t e  i n  t h i s  p a c k a g e  c o n t a i n s  a NEW v e r s i o n  
o f  TRSDOS w h i c h  i s  n o t  c o m p a t i b l e  w i t h  OLD v e r s i o n s  o f  
TRSDOS, see b e l o w  f o r  f u r t h e r  de ta i l s .  TRSDOS 2.3B i s  
s p e c i a l l y  d e s i g n e d  f o r  u s e  o n l y  w i t h  t h e  b e l o w  l i s t ed  
packages: 1 )  26-2013 S E R I E S  I EDITOR/ASSEMBLER 

2 )  26-2204 BASIC C o m p i l e r ,  26-2208 BASIC R u n t i m e  
3 )  26-2203 COBOL C o m p i l e r ,  26-2206 COBOL R u n t i m e  ------------------------------------------------------------- ------------------------------------------------------------- 

OLD TRSDOS d i s k e t t e s  t o  b e  u s e d  u n d e r  t h e  NEW TRSDOS MUST b e  
UPGRADEd b e f o r e  u s e .  Once UPGRADEd, a s y s t e m  o r  d a t a  
d i s k e t t e  becomes  a NEW TKSDOS data  d i s k e t t e .  

OLD d i s k e t t e s  u s e d  u n d e r  NEW TRSDOS w i t h o u t  UPGHADEing, may 
c a u s e  e x t r a n e o u s  i n f o r m a t i o n  t o  be r e a d  a t  t h e  e n d  o f  f i l e s ,  
g i v i n g  a f a l s e  End O f  F i l e  ( E O F )  i n d i c a t i o n .  Some p r o g r a m s  
w i l l  n o t  f u n c t i o n  p r o p e r l y  u n d e r  t h e s e  c o n d i t i o n s .  

NEW d i s k e t t e s  u s e 1  u n d e r  OLD TRSDOS, may n o t  access a l l  
d a t a  a n d / o r  NEW p r o g r a m s  may n o t  r u n  c o r r e c t l y .  

I f  y o u  d e t e r m i n e  t h a t  you n e e d  t o  u s e  t h e  UPGRADE u t i l i t y  
see p a g e  t i t l e d  "TIPS ON USING TkiE MODEL I TRSDOS 2 - 3 8  
UPGRADE UTILITY" c o n t a i n e d  in t h i s  addendum.  

NOTE: When c h a n g i n g  f r o m  o n e  TRSDOS t o  t h e  o t h e r  you  m u s t  
u s e  t h e  RESET s w i t c h  e a c h  t i m e  t h e  d i s k e t t e  i n  d r i v e  0 
i s  c h a n g e d ,  

R A D I O  SHACK APPLICATION PROGRAMS WHICH WERE DELIVERED ON AN 
OLD TRSDOS DISKETTE SHOULD NOT BE UPGRADED. 

'3LD : 
NEW: 
f i l e  : 

p r o g r a m :  

d a t a :  

s y s t e m  d i s k e t t e :  

d a t a  d i s k e t t e :  

UPGRADE : 

TKSDOS 2 . 1 ,  2 . 2 ,  a n d  2 . 3 .  
TRSDOS 2.3B.  
A c o l l e c t i o n  o f  i n f o r m a t i o n  s t o r e d  as o n e  
named u n i t  i n  t h e  d i r e c t c r y .  
A f i l e  w h i c h  c a u s e s  t h e  c o m p u t e r  t o  
p e r f o r m  a f u n c t i o n .  
I n f o r m a t i o n  c o n t a i n e d  i n  a f i l e  w h i c h  is  
u s e d  by a p r o g r a m .  
A d i s k e t t e  c o n t a i n i n g  TRSDOS. When t h i s  
d i s k e t t e  i s  p l a c e d  i n  d r i v e  0  a n d  t h e  
RESET s w i t c h  is p r e s s e d ,  TRSDOS w i l l  b e g i n  
t o  r u n .  
A d i s k e t t e  w h i c h  d o e s  n o t  c o n t a i n  TRSDOS. 
If t h i s  d i s k e t t e  i s  p l a c e d  i n  d r i v e  0  a n d  
t h e  RESET s w i t c h  is  p r e s s e d ,  t h e  s c r e e n  
w i l l  c lear  a n d  "NO SYSTEM" w i l l  b e  
d i s p l a y e d .  
A p r o g r a m  c o n t a i n e d  o n  t h e  TRSDOS 2 .3B 
d i s k e t t e .  



* MODEL I11 USERS * 
* IMPORTANT NOTICE PLEASE READ FIRST * * * 

XFERSYS UTILITY ON TRSDOS 1 . 3  ------------------------------------------------------------- ------------------------------------------------------------- 
The  MODEL I11 d i s k e t t e  i n  t h i s  p a c k a g e  c o n t a i n s  a NEW 
v e r s i o n  o f  TRSDOS w h i c h  is n o t  c o m p a t i b l e  w i t h  OLD v e r s i o n s  
o f  TRSDOS, see bebow f o r  f u r t h e r  d e t a i l s .  ---------------_--_------------------------------------------ ---------------_--------------------------------------------- 

OLD TRSDOS d i s k e t t e s  t o  b e  u s e d  u n d e r  t h e  NEW TRSDOS MUST b e  
XFERSYSed b e f o r e  u s e .  Once XFERSYSed, a n  OLD TRSDOS d i s k e t t e  
becomes a NEW TRSDOS d i s k e t t e  a n d  s h o u l d  n o t  b e  u s e d  w i t h  
OLD TRSDOS a g a i n .  I f  you s t a r t e d  w i t h  a n  OLD s y s t e m  or  data  
d i s k ,  t h e  XFERSYSed d i s k e t t e  w i l l  b e  a NEW s y s t e m  or  d a t a  
d i s k e t t e  r e s p e c t i v e l y .  

OLD d i s k e t t e s  u s e d  u n d e r  NEW TRSDOS w i t h o u t  XFERSYSing, may 
c a u s e  e x t r a n e o u s  i n f o r m a t i o n  t o  b e  r e a d  a t  t h e  e n d  o f  f i l e s ,  
g i v i n g  a f a l s e  End Of F i l e  (EOF) i n d i c a t i o n .  Some p r o g r a m s  
w i l l  n o t  f u n c t i o n  p r o p e r l y  u n d e r  t h e s e  c o n d i t i o n s .  

NEW d i s k e t t e s  u s e d  u n d e r  OLD TRSDOS, may n o t  access a l l  
d a t a  a n d / o r  NEW p r o g r a m s  may n o t  r u n  c o r r e c t l y .  

I f  y o u  n e e d  t o  u s e  t h e  XFERSYS u t i l i t y  see t h e  TRSDOS 
s e c t i o n  o f  y o u r  TRS-80 MODEL 111 D i s k  S y s t e m  O w n e r ' s  Manua l .  

NOTE: When c h a n g i n g  f r o m  o n e  TRSDOS t o  t h e  o t h e r  you MUST 
u s e  t h e  RESET s w i t c h  e a c h  t i m e  t h e  d i s k e t t e  i n  d r i v e  0 
is  c h a n g e d .  You may a l s o  XFERSYS o n t o  a NEW d a t a  d i s k .  
I f  t h i s  i s  d o n e ,  a l l  s y s t e m  f i l e s  o f  t h e  s y s t e m  d i s k  
w i l l  b e  moved o n t o  t h e  d a t a  d i s k .  

R A D I O  SHACK APPLICATION PROGRAMS WHICH WERE DELIVERED ON AN 
OLD TRSDOS DISKETTE SHOULD NOT BE XFERSYSD. 

OLD : TRSDOS 1-1 a n d  1 . 2 .  
NEW: TRSDOS 1 . 3 .  
f i l e :  A c o l l e c t i o n  o f  i n f o r m a t i o n  s t o r e d  as  o n e  

named u n i t  i n  t h e  d i r e c t o r y .  
p rog ram:  A f i l e  wh ich  c a u s e s  t h e  c o m p u t e r  t o  

p e r f o r m  a f u n c t i o n .  
d a t a :  I n f o r m a t i o n  c o n t a i n e d  i n  a f i l e  wh ich  is 

u s e d  by a p rog ram.  
s y s t e m  d i s k e t t e :  A d i s k e t t e  c o n t a i n i n g  TRSDOS. When t h i s  

d i s k e t t e  is  p l a c e d  i n  d r i v e  0 a n d  t h e  
RESET s w i t c h  is  p r e s s e d ,  TRSDOS w i l l  b e g i n  
t o  r u n .  

d a t a  d i s k e t t e :  A d i s k e t t e  w h i c h  d o e s  n o t  c o n t a i n  TRSDOS. 
I f  t h i s  d i s k e t t e  i s  p l a c e d  i n  d r i v e  0 a n d  
t h e  RESET s w i t c h  is  p r e s s e d ,  t h e  s c r e e n  
w i l l  c lear a n d  " N o t  a SYSTEM Disk ' '  w i l l  b e  
d i s p l a y e d .  

XFEKSYS : A p rog ram c o n t a i n e d  o n  t h e  TRSDOS 1 . 3  
d i s k e t t e .  ------------------------------------------------------------- 



* * * * * * * * * * * * * * * * * * * * * * *  
* * 
* OWNERS OF THE MODEL I ,  SERIES-I EDITOR * 
* ASSEMBLER, BASIC C o m p i l e r ,  BASIC ~ u n t i m e  * * COBOL C o m p i l e r ,  COBOL Runt ime * 
* * 
* * * * * * * * * * * * * * * * * * * * * * *  

D i f f e r e n c e s  b e t w e e n  TRSDOS 2.3B a n d  TRSDOS 2 . 3  are: 

1. V a r i a b l e  l e n g t h  records h a v e  b e e n  c o r r e c t e d ,  i n  a l l  
a s p e c t s .  

2 .  I n  m o s t  cases, y o u r  c o m p u t e r  w i l l  n o t  "hang up"  when y o u  
a t t e m p t  u s e  o f  a d e v i c e  w h i c h  i s  n o t  c o n n e c t e d  a n d  
p o w e r e d  up .  

3. The DEVICE co~nmancl h a s  b e e n  d e l e t e d .  

4 .  The  f o l l o w i n g  cornrnands h a v e  b e e n  a d d e d :  

CLS 
T h i s  command clears t h e  d i s p l a y  a n d  p u t s  i t  i n  t h e  64- 
c h a r a c t e r  mode, 

PATCH ' f i l e s p e c '  ( A D D  = a a a a , F I N D  = bb,CHG = cc )  
T h i s  command l e t s  you make a c h a n g e  t o  a p r o g r a m  f i l e .  
You n e e d  t o  s p e c i f y :  

' aaaa '  - a f o u r  b y t e  h e x a d e c i m a l  a d d r e s s  s p e c i f y i n g  
t h e  memory l o c a t i o n  o f  t h e  d a t a  you  w a n t  t o  
c h a n g e  

' b b '  - t h e  c o n t e n t s  o f  t h e  b y t e  you w a n t  t o  f i n d  
a n d  c h a n g e .  You c a n  s p e c i f y  t h e  c o n t e n t s  o f  
more  t h a n  o n e  b y t e .  

' c c '  - t h e  new c o n t e n t s  t o  r e p l a c e  ' b b '  

F o r  e x a m p l e :  
PATCH DUMMY/CMD (ADD=4567,FIND=CD3300,CHG=CD3BOO) 

c h a n g e s  CD3300, w h i c h  r e s i d e s  a t  memory l o c a t i o n  4567 
( H E X )  i n  t h e  f i l e  named DUMMY/CMD, t o  CD3BOO. 

I f  t h i s  command g i v e s  y o u  a STRING NOT FOUND error 
m e s s a g e ,  t h i s  means  t h a t  e i t h e r  ' b b '  d o e s  n o t  e x i s t ,  or  
e lse  'bb' c r o s s e s  a s e c t o r  b o u n d a r y .  I f  ' b b '  crosses a 
s e c t o r  b o u n d a r y ,  y o u  m u s t  p a t c h  y o u r  f i l e  o n e  b y t e  a t  
a t i m e .  F o r  e x a m p l e :  

PATCH DUMMY/CMD (ADD=4568,FIND=33,CHG=3B) 
r e p l a c e s  t h e  c o n t e n t s  o f  t h e  s e c o n d  b y t e  i n  t h e  a b o v e  
e x a m p l e .  



TAPE ( S = s o u r c e  d e v i c e , D = d e s t i n a t i o n  device) 
T h i s  command t r a n s f e r s  2-80 m a c h i n e - l a n g u a g e  p r o g r a m s  
f r o m  o n e  d e v i c e  t o  t h e  o t h e r .  You must s p e c i f y  t h e  
' s o u r c e  d e v i c e '  a n d  ' d e s t i n a t i o n  d e v i c e '  u s i n g  t h e s e  
a b b r e v i a t i o n s :  

T - T a p e  
D - D i s k  
R - RAM (Memory) 

The o n l y  v a l i d  e n t r i e s  o f  t h i s  command are: 
TAPE (S=T,D=D) TAPE (S=T,D=R) TAPE (S=D,D=T) 

F o r  e x a m p l e  
TAPE (S=D,D=T) 

s t a r t s  a d i s k - t o - t a p e  t r a n s f e r .  TRSDOS w i l l  p r o m p t  you  
f o r  t h e  d i s k e t t e  f i l e  s p e c i f i c a t i o n  a n d  a s k  you  t o  p r e s s  
<ENTER> when t h e  cassette recorder is  r e a d y  f o r  
r e c o r d i n g .  

CAUTION: When d o i n g  a tape-to-RAM t r a n s f e r ,  d o  n o t  u s e  a 
l o a d i n g  a d d r e s s  be low  6000 ( H e x ) ,  s i n c e  t h i s  wou ld  w r i t e  
o v e r  TRSDOS o r  t h e  t a p e  command. 

5 .  T h e s e  commands h a v e  been  s l i g h t l y  c h a n g e d :  

BACKUP now c h e c k s  t o  see i f  t h e  d i s k e t t e  wh ich  w i l l  b e  
y o u r  b a c k u p  c o p y  i s  a l r e a d y  f o r m a t t e d .  I f  it i s ,  BACKUP 
w i l l  a s k  you  i f  you  wan t  t o  REFORMAT i t .  

CLOCK w i l l  n o  l o n g e r  i n c r e m e n t  t h e  d a t e  when t h e  t i m e  
g o e s  beyond  23 :59 :59 .  

COPY now works  w i t h  o n l y  o n e - d r i v e .  F o r  examp le :  
COPY FILE1:O t o  FILE3:O 

d u p l i c a t e s  t h e  c o n t e n t s  o f  FILE1 t o  a f i l e  named FILE3 
on the s a m e  d i s k e t t e .  

KILL w i l l  now a l l o w  you t o  k i l l  a p r o t e c t e d  f i l e  w i t h o u t  
knowing  i t s  UPDATE or  p r o t e c t i o n  l e v e l .  To k i l l  t h i s  
k i n d  o f  f i l e ,  t y p e  a n  e x c l a m a t i o n  mark  ( !  1 a t  t h e  e n d  o f  
t h e  K I L L  command. Fo r  examp le :  

KILL EXAMPLE ! 
k i l l s  t h e  UPDATEd o r  p r o t e c t e d  f i l e  named EXAMPLE. 
(Note t h e  m a n d a t o r y  s p a c e  b e t w e e n  t h e  f i l e  name a n d  t h e  
e x c l a m a t i o n  m a r k . )  

LIST o n l y  l i s t s  t h e  p r i n t a b l e  A S C I I  c h a r a c t e r s .  

PROT n o  l o n g e r  a l l o w s  you  t o  u s e  t h e  UNLOCK p a r a m e t e r .  

D I R  i s  now i n  t h i s  f o r m a t :  

D i s k  Name: TRSDOS D r i v e :  0 04/15 /81  
F i l e n a m e  A t t r b  LRL #Rec  #Grn # E x t  EOF 
JOBFILE/ELD N*XO 256 1 1 1 1 
T E R M I N A L / V ~  N*XO 256 5 2  1 1 2 6  
LOADX/CMD NkXO 256 5 2 1 0 
***  1 7 1  F r e e  ~ r a n u l e s  ***  



1. D i s k  name is  t h e  name w h i c h  was a s s i g n e d  t o  t h e  d i s k  
when it was f o r m a t t e d .  

2 .  F i l e  Name i s  t h e  name a n d  e x t e n s i o n  w h i c h  was  
a s s i g n e d  t o  t h e  f i l e  when it was c r e a t e d .  The p a s s w o r d  ( i f  
a n y )  is n o t  shown. 

3 .  A t t r i b u t e s  is  a f o u r - c h a r a c t e r  f i e l d :  
a .  t h e  f i r s t  c h a r a c t e r  i s  e i t h e r  I ( I n v i s i b l e  f i l e )  

or  N ( N o n - i n v i s a b l e  f i l e )  
b .  t h e  s e c o n d  c h a r a c t e r  i s  S ( S y s t e m  f i l e )  o r  * 

(User f i l e )  
c. t h e  t h i r d  c h a r a c t e r  is t h e  p a s s w o r d  p r o t e c t i o n  

s t a t u s  o f  t h e  f i l e :  
X - t h e  f i l e  i s  u n p r o t e c t e d  ( n o  p a s s w o r d )  
A - t h e  f i l e  h a s  a n  access word b u t  n o  

u p d a t e  word  
U - t h e  f i l e  h a s  a n  u p d a t e  word b u t  n o  

access word 
B - t h e  f i l e  h a s  b o t h  u p d a t e  a n d  access 

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

access a s s i g n e d  t o  t h e  access word:  
0 - t o t a l  access 
1 - k i l l  t h e  f i l e  a n d  e v e r y t h i n g  l i s t e d  

b e l o w  
2 - rename t h e  f i l e  a n d  e v e r y t h i n g  l i s t e d  

be low 
3 - t h i s  d e s i g n a t i o n  i s  n o t  u s e d  
4  - w r i t e  a n d  e v e r y t h i n g  l i s t e d  b e l o w  
5  - r e a d  a n d  e v e r y t h i n g  l i s t e d  b e l o w  
6 - e x e c u t e  o n l y  
7 - n o  access 

4 .  Number o f  F r e e  G r a n u l e s  - how many f r e e  g r a n u l e s  
r e m a i n  o n  t h e  d i s k e t t e .  

5 .  L o g i c a l  R e c o r d  L e n g t h  - t h e  r e c o r d  l e n g t h  which  was 
a s s i g n e d  t o  t h e  f i l e  when it was c r e a t e d ,  

6 .  Number o f  R e c o r d s  - how many l o g i c a l  r e c o r d s  h a v e  
b e e n  w r i t t e n .  

7 .  Number o f  G r a n u l e s  - how many g r a n u l e s  h a v e  b e e n  u s e d  
i n  t h a t  p a r t i c u l a r  f i l e .  

8 .  Number o f  E x t e n t s  - how many s e g m e n t s  ( c o n t i g u o u s  
b l o c k s  o f  u p  t o  3 2  g r a n u l e s )  o f  d i s k  s p a c e  are a l l o c a t e d  t o  
t h e  f i l e .  

9 .  End o f  F i l e  ( E O F )  - shows t h e  l a s t  b y t e  number o f  t h e  
f i l e .  



T I P S  ON USING THE MODEL I TRSDOS 2 .3B UPGRADE UTILITY ----------------------------------------------------- 

I f  y o u  d e t e r m i n e  t h a t  y o u  n e e d  t o  u s e  t h e  UPGRADE 
u t i l i t y  t h e n  p r o c e e d  as i n d i c a t e d  b e l o w .  

I n s e r t  y o u r  TRSDOS 2 - 3 B  s y s t e m  d i s k e t t e  i n  d r i v e  0 ,  
p r e s s  t h e  RESET s w i t c h ,  a n d  when TRSDOS READY is  d i s p l a y e d  
t y p e  UPGRADE <ENTER>. Your s c r e e n  w i l l  d i s p l a y :  

TRSDOS DIREC'TORY UPGRADE UTILITY 

FOR CONVERSION OF TRSDOS 2 . 1 ,  2 . 2 ,  OR 2 . 3  TO 
TRSDOS 2 . 3 B  DIRECTO'RY FORMAT. 

ONCE UPGRADE HAS BEEN EXECUTED, YOUR DISKETTE SHOULD 
NOT BE USED UNDER TRSDOS 2 . 1 ,  2 . 2 ,  OR 2 . 3  AGAIN. 

T h i s  m e a n s  t h a t  t h e  d i r e c t o r y  f o r m a t  o n  y o u r  TRSDOS 
2-1, 2 . 2 ,  o r  2 . 3  d i s k e t t e  w i l l  b e  c o n v e r t e d  t o  t h e  TRSDOS 
2 .3B f o r m a t .  O n c e  y o u  t y p e  Y t o  c o n t i n u e ,  t h e  s c r e e n  w i l l  
d i s p l a y  : 

INSERT DISKETTE TO BE UPGRADED I N  D R I V E  1. 
PRESS <ENTER> WHEN READY. 

I n s e r t  t h e  d i s k e t t e  y o u  w a n t  t o  c o n v e r t  i n  d r i v e  1 a n d  
p r e s s  <ENTER>. A f t e r  s u c c e s s f u l  c o n v e r s i o n ,  t h e  s c r e e n  w i l l  
d i s p l a y  a CONVERSION COMPLETE m e s s a g e .  I f  you are a t t e m p t i n g  
t o  c o n v e r t  a d i s k e t t e  w h i c h  h a s  a l r e a d y  b e e n  c o n v e r t e d ,  t h e  
s c r e e n  w i l l  d i s p l a y  a DISKETTE I S  ALREADY A 2 . 3 B  error 
message. 

TECHNICAL NOTE 

F o r  a l l  f i l e s  i n d i c a t e d  i n  t h e  d i r e c t o r y  t h a t  h a v e  a n  End Of 
F I l e  (EOF1 n o t  e q u a l  t o  z e r o ,  UPGRADE w i l l  c h a n g e  t h e  n u m b e r  
o f  records t o  be o n e  less t h a n  t h e  p r e v i o u s  record c o u n t .  
Note t h a t  i n  F I L E l ,  t h e  number  o f  records i n d i c a t e d  h a s  b e e n  
c h a n g e d  f r o m  1 0  t o  9 a f t e r  UPGRADE. F o r  F ILE2  t h e  records 
i n d i c a t e d  r e m a i n  t h e  same s i n c e  EOF=O. 

BEFORE UPGRADE AFTER UPGRADE 
TRSDOS 2 . 1 ,  2 . 2 ,  2 . 3  TRSDOS 2 . 3 B  ...................... ----------- 
F I L E 1  EOF=9 1 0  RECORDS 9 RECORDS 
F I L E 2  EOF=O 1 0  RECORDS 1 0  RECORDS 

I f  t h e  TRSDOS 2 . 1 ,  2 . 2 ,  o r  2 . 3  d i s k e t t e  i s  a s y s t e m  
d i s k e t t e ,  p a r t  o f  t h e  c o n v e r s i o n  p r o c e s s  w i l l  p r o h i b i t  
a c c i d e n t a l  u s a g e  u n d e r  t h e  TRSDOS 2 . 1 ,  2 . 2 ,  o r  2 . 3  b y  
k i l l i n g  t h e  f i l e s  l i s ted  b e l o w :  

SYSO/SYS SYSl/SYS SYS 2/SYS 
SYS3/SYS SYS4/SYS SYS5/SYS 
SYSG/SYS FORMAT/CMD BACKUP/CMD 
BAS ICR/CMD BASIC/CMD 

------------------------------------------------------------ 



SPECIAL NOTE FOR 26-2013 MODEL I SERIES I EDITOR/ASSEMBLER 

T h e  MODEL I d i s k e t t e  t h a t  c o n t a i n s  y o u r  EDTASM p a c k a g e  
i n c l u d e s  TRSDOS 2 .3B w h i c h  is  n o t  c o m p a t i b l e  w i t h  TRSDOS 
2 . 1 ,  2 . 2 ,  or 2 . 3 .  T h e r e f o r e ,  a m a c h i n e  l a n g u a g e  o b j e c t  f i l e  

'i created w i t h  t h i s  p a c k a g e  f i l e  CAN NOT s i m p l y  be  COPYied 
f r o m  TRSDOS 2 .3B o n t o  a TRSDOS 2 . 1 ,  2 . 2 ,  o r  2 . 3  d i s k e t t e .  

S e e  b e l o w  f o r  i n s t r u c t i o n s  o n  how t o  move a n  o b j e c t  f i l e  
f r o m  TRSDOS 2 .3B o n t o  a TRSDOS 2 . 1 ,  2 . 2 ,  o r  2 . 3  d i s k e t t e .  

T I P S  ON GETTING OBJECT FILES FROM TRSDOS 2 , 3 B  
ONTO TRSDOS 2 . 1 ,  2 . 2 ,  OR 2 , 3  DISKETTES 

If f o r  e x a m p l e ,  y o u  d e s i r e  t o  u s e  a n  a s s e m b l y  l a n g u a g e  
f u n c t i o n  w r i t t e n  w i t h  TRSDOS 2 . 3 3  EDTASM as a " u s e r ' s  
e x t e r n a l  s u b r o u t i n e "  u n d e r  t h e  TRSDOS 2 . 3  BASIC 
i n t e r p r e t e r , f o l l o w  t h e  g i v e n  s t e p s  c a r e f u l l y :  

1) I n s e r t  y o u r  TRSDOS 2 .3B 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  t h e  
EDTASM p a c k a g e  i n  d r i v e  0 a n d  p r e s s  t h e  RESE'r s w i t c h .  

2 )  U s e  t h e  EDTASM p a c k a g e  t o  e n t e r  and  a s s e m b l e  a r o u t i n e .  
W e  h a v e  u s e d  t h e  SHIFT r o u t i n e  g i v e n  i n  S e c t i o n  7 o f  y o u r  
TRSDOS & D I S K  BASIC R e f e r e n c e  M a n u a l  as a n  e x a m p l e .  

a )  S a v e  t h e  s o u r c e  p r o g r a m  u s i n g  t h e  command: 
w SHIFT/SRC:O 

b )  T h e n  a s s e m b l e  t h e  s o u r c e  f i l e  w i t h  t h e  command: 
A SHIFT/CMD: o 

C )  Q u i t  EDTASM w i t h  t h e  command: 
Q 

d )  A t  TRSDOS READY e n t e r  t h e  command: 
L ~ A D  SHIFT/CMD:O 

3 )  Remove y o u r  TRSDOS 2 .3B d i s k e t t e .  

4 )  I n s e r t  y o u r  TRSDOS 2 . 3  d i s k e t t e  i n  d r i v e  0 a n d  p r e s s  t h e  
RESET s w i t c h .  

5 )  A t  TRSDOS READY e n t e r  t h e  command: 
DUMP SHIFT/CMD:o (S'~ART=X'7DOO',END=X'7D09',TRA=X'7D001) 

R e f e r e n c e  S e c t i o n  4 o f  y o u r  m a n u a l  a n d  n o t e  t h a t  X 1 7 0 0 0 '  
is  t h e  l o w e s t  a d d r e s s  t h a t  may b e  u s e d  a s  t h e  o r i g i n  of 
y o u r  p r o g r a m s .  

6 )  T h e  f i l e  o n  t h i s  d i s k e t t e ,  named SHIFT/CMD, may now b e  
u s e d  as n e e d e d  u n d e r  TRSDOS 2 . 1 ,  2 . 2 ,  o r  2 . 3  w i t h  t h e  
BASIC i n t e r p r e t e r  as  a u s e r ' s  e x t e r n a l  s u b r o u t i n e .  
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* U S I N G  COMPILER BASIC *. 

* * 
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You may u s e  Compi le r  BASIC i n  two ways: 

I .  A s  a Development Sys tem - t o  w r i t e ,  c o m p i l e ,  r u n ,  
debug ,  a n d  s t o r e  p rog rams ,  o r  

2 ,  A s  a Stand-Alone Runtime Sys tem - t o  o n l y  r u n  y o u r  
programs.  A f t e r  d e v e l o p i n g  a program,  you m i g h t  g i v e  it t o  
o t h e r  p e o p l e  t o  o p e r a t e  by s i m p l y  u s i n g  t h e  Runt ime Sys tem.  

T h i s  s e c t i o n  e x p l a i n s  how t o  u s e  Compi le r  BASIC a s  a Development 
Sys tem.  For i n f o r m a t i o n  o n  t h e  s t a n d - a l o n e  r u n t i m e  s y s t e m ,  see 
t h e  P r o g r a m e r s  I n f o r m a t i o n  S e c t i o n ,  A l s o  see t h e  a p p e n d i x  f o r  
i n f o r m a t i o n  on how t o  create a r u n t i m e  s y s t e m  d i s k e t t e .  

W e  s u g g e s t  you b e g i n  by g o i n g  t h r o u g h  t h e  s t e p s  i n  C h a p t e r  1, 

TABLE O F  CONTENTS 
SECTION 1, OPERATING COMPILER BASIC 

I 
I 

C h a p t e r  I .  
Using  Compi le r  BASIC ....................... 1-l t o  

Takes  you t h r o u g h  t h e  s t e p s  o f  l o a d i n g  1-13 
a n d  o p e r a t i n g  Compi l e r  BASIC, 

C h a p t e r  2,  
Commands 2 - 1  t o  

i .................................... 
C o n t a i n s  a l p h a b e t i c a l  e n t r i e s  on e a c h  2-36 1 
Compi le r  BASIC command, I 
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MODEL I/III COMPILER BASIC USING COMPILER BASIC 

+Rs18C) @5 

This chapter quickly runs through the mechanics of loading and 
operating the Model I/III BASIC Compiler. We only inention 
certain BASIC commands to illustrate how to operate the 
Compiler. The details on each command are in the Commands 
Chapter. Details on the Compiler itself are in the Programmers 
Information Chapter. 

OUTLINE OF CHAPTER 1 
USING COMPILER BASIC 

a I. Starting Up Model I/III Compiler BASIC 
A. Setting the Date and Time 
B. Loading RSBASIC 

11. Programming with RSBASIC 
A. Typing the Program into Memory 
B. Executing the Program 

111. Using the Diskettes 
A. Assigning File Specifications 
B. Storing a Proyrain on Diskette 
C. Clearing Memory 
D. Loading Programs froin Disk 
E. Storing Data Files on Diskette 

Radio ma& 
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MODEL I/III COMPILER BASIC USING COMPILER BASIC 

TRS=BO 

I n s e r t i n g  a d i s k e t t e  

Radio 
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MODEL I/III COMPILER BASIC USING COMPILER BASIC 

STARTING UP MODEL I/III COMPILER BASIC 

B e f o r e  l o a d i n g  Compi l e r  BASIC, you need  t o  i n i t i a l i z e  t h e  Model 
I/III d i s k  o p e r a t i n g  s y s t e m  b y  s e t t i n g  t h e  d a t e  a n d  t i m e .  The 
o p e r a t i n g  s y s t e m ,  c a l l e d  TRSDOS, i s  on y o u r  RSBASIC d i s k e t t e  a n d  
is l o a d e d  a u t o m a t i c a l l y  when you  p r e s s  t h e  reset b u t t o n .  

The Model I/III O p e r a t i o n s  Manual e x p l a i n s  how t o  c o n n e c t  a n d  
power-up t h e  Model I/III, a n d  how t o  p r o p e r l y  i n s e r t  a d i s k e t t e .  

SETTING THE DATE AND TIME 

A s  s o o n  as TRSDOS is l o a d e d ,  it p rompt s  you f o r  t h e  d a t e .  Type 
i n  t h e  d a t e  u s i n g  t h e  MM/DD/YY fo rm a n d  p r e s s  <ENTER>. F o r  
example :  

sets t h e  d a t e  f o r  A p r i l  1, 1981 .  

Next, t h e  s y s t e m  p r o m p t s  you f o r  t h e  t i m e .  To s k i p  t h i s  
q u e s t i o n ,  s i m p l y  p r e s s  <ENTER>. TRSDOS s t a r t s  t h e  c l o c k  a t  
0o:oo:oo.  

I f  you wan t  t o  set  t h e  t i m e ,  t y p e  it i n  u s i n g  t h e  24-hour  
HH:MM:SS form.  Fo r  example :  

s tar ts  t h e  c l o c k  a t  2:30 PM. 

The s y s t e m  r e t u r n s  w i t h  t h i s  message :  

TRSDOS READY 
............................................ 

A t  t h i s  p o i n t  you may e x e c u t e  a n y  TRSDOS command or  l o a d  
RSBASIC. 

LOADING RSBASIC 

The s i m p l e s t  way t o  l o a d  RSBASIC is t o  t y p e :  

RSBASIC <ENTER> 
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MODEL I/III COMPILER BASIC USING COMPILER BASIC 

After taking a few seconds to load, BASIC displays a start-up 
heading like this: 

TRS-80 MODEL I/III COMPILER BASIC (RSBASIC ver 2 . 4 )  
(C) 1981 BY RYAN-MCFARLAND CORP. LICENSED TO TANDY CORP. * 

You may now begin programming in BASIC. 

Options for Loading RSBASIC 
........................... 

The complete syntax for loading RSBASIC is: 

RSBASIC filespec T=nnnn, S=xxxx 
'filespec' is a TRSDOS file specification 
'nnnn' is a hexadecimal address representing 

the top memory address accessible by BASIC 
'xxxx' is a hexadecimal address representing the 

size of the stack area to be used by BASIC. 
'filespec ',,T='nnnn ' , and S='xxxx ' are optional 

This means you have several options you may use in loading 
RSBASIC: 

1. You nay load it with an instruction to immediately load 
and execute a BASIC program. To do this type RSBASIC and the 
program's file specification. For example: 

TRSDOS READY 
RSBASIC FILE : 1 

loads RSBASIC, then loads and executes the program file named 
FILE from drive 1. 

2 .  You may load it with an instruction to protect high 
memory for your own object code programs. To do this type 
RSBASIC followed by T=nnnn (where nnnn is a hexadecimal number 
representing the top memory address which BASIC may use). For 
example : 
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MODEL I/III COMPILER BASIC USING COMPILER BASIC 

TRSDOS READY 
RSBASIC (T=BFOO) 

l o a d s  R S B A S I C .  BFOO ( d e c i m a l  4 8 8 9 6 )  i s  t h e  h i g h e s t  a d d r e s s  B A S I C  
w i l l  u s e .  

TRSDOS READY 
RSBASIC PROG/CMP ( T = E O O O I  

Loads RSBASIC a n d  t h e  program PROG/CMP, a n d  i m m e d i a t e l y  e x e c u t e s  
PROG/CMP. BASIC w i l l  n o t  b e  a b l e  t o  u s e  any memory a d d r e s s e s  
over E 0 0 0 .  

3 .  You may l o a d  it w i t h  an  i n s t r u c t i o n  t o  set t h e  s t a c k  
s i z e  t o  g r e a t e r  t h a n  t h e  d e f a u l t  s t a c k  s i z e  o f  OOCO ( d e c i m a l  
1 9 2 )  t o  a l l o w  i n c r e a s e d  u s a g e  o f  BASIC f e a t u r e s  l i k e  GOSUB a n d  
CALL, which  u s e  more t h a n  a v e r a g e  amounts  o f  s t a c k  s p a c e .  

TRSDOS READY 
RSBASIC ( S = 0 1 8 0 )  

l o a d s  RSBASIC w i t h  a s t a c k  s i z e  o f  0 1 8 0  ( d e c i m a l  3 8 6 ) .  

TRSDOS READY 
RSBASIC (T=EOOO, S = 0 1 8 0 )  

l o a d s  RSBASIC w i t h  a s t a c k  s i z e  o f  0 1 8 0  a n d  p r e v e n t s  BASIC f r o m  
u t i l i z i n g  any  memory a d d r e s s  o v e r  E 0 0 0 .  
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PROGRAMMING WITH RSBASIC ........................ 

TYPING THE PROGRAM INTO MEMORY 

To t y p e  a BASIC p r o g r a m  l i n e  i n t o  memory, t y p e  a l i n e  number  
f o l l o w e d  by a space f o l l o w e d  by  a BASIC s t a t e m e n t .  You m u s t  
p r e s s  <ENTER> t o  s i g n i f y  t h e  e n d  o f  t h e  l i n e .  T h i s  i s  a n  
e x a m p l e  o f  how t o  t y p e  a p r o g r a m  l i n e :  

1 0  PRINT "THIS I S  A SAMPLE BASIC PROGRAM LINE" <ENTER> 

BASIC h a s  s i x  commands t o  h e l p  y o u  i n  t y p i n g  a n d  e d i t i n g  a 
p r o g r a m  : 

1. AUTO - a u t o m a t i c a l l y  n u m b e r s  e a c h  p r o g r a i n  l i n e  
2 .  CHANGE - replaces o n e  g r o u p  o f  c h a r a c t e r s  o n  p r o g r a m  

l i n e s  w i t h  a n o t h e r .  
3 .  DELETE - deletes o n e  or m o r e  program l i n e s  
4 .  DUPLICATE - d u p l i c a t e s  o n e  or more o f  y o u r  program l i n e s  

i n  a d i f f e r e n t  pa r t  o f  y o u r  p r o g r a m .  
5 .  RENUMBER - r e n u m b e r s  y o u r  p r o g r a m .  
6 .  L IST  - l i s t s  y o u r  p r o g r a m .  

To u s e  a BASIC command, t y p e  t h e  command a n d  t h e n  press <ENTER>. 
For e x a m p l e :  

L I S T  <ENTER> 

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

Some commands r e q u i r e  t h a t  y o u  i n c l u d e  p a r a m e t e r s  as par t  o f  t h e  
command. F o r  e x a m p l e :  

CHANGE 10/LINE/ 

c h a n g e s  l i n e  1 0  by  d e l e t i n g  t h e  w o r d  LINE. T h e  parameters are  
1 0  a n d  LINE. 

T h e  Model I/III k e y b o a r d  h a s  c e r t a i n  s p e c i a l  k e y s  w h i c h  are 
h e l p f u l  i n  t y p i n g  p r o g r a m  l i n e s  a n d  commands: 
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I <ENTER> 1 S i g n i f i e s  e n d  o f  l i n e .  I 

..................................................... 

< - B a c k s p a c e s  t h e  c u r s o r ,  e r a s i n g  tlle 

l a s t  c h a r a c t e r  y o u  t . y p e d .  U s e  t h i s  
t o  correct  e n t r y  e r r o r s .  

<SPACEBAR> 

You may w a n t  t o  u s e  BEDIT t o  e d i t  y o u r  p r o g r a m .  T h e  s e c t i o n  o n  
BEDIT e x p l a i n s  how t o  do t h i s .  

E n t e r s  a s p a c e  ( b l a n k )  c h a r a c t e r  a n d  
m o v e s  t h e  c u r s o r  o n e  c h a r a c t e r  
f o r w a r d .  

s h i f t  <-  

a EXECUTING THE PROGRAM 

T h e  BASIC C o m p i l e r  o n l y  e x e c u t e s  p r o g r a m s  w h i c h  h a v e  b e e n  
c o m p i l e d  i n t o  objec t  code. I f  y o u  a re  e x e c u t i n g  a p a r t i c u l a r  
BASIC p r o g r a m  f o r  t h e  f i r s t  t i m e ,  t h e r e  w i l l  be a s l i g h t  d e l a y  
b e f o r e  t h a t  p r o g r a m  i s  e x e c u t e d  i n  order f o r  BASIC t o  c o m p i l e  
t h e  p r o g r a m .  

E r a s e s  t h e  c u r r e n t  l i n e .  U s e  t h i s  
w h e n  y o u  w a n t  t o  correct t h e  e n t i r e  
l i n e .  

T h e  BASIC command f o r  e x e c u t i n g  a p r o g r a m  i s  RUN. T o  e x e c u t e  
t h i s  p r o g r a m :  

_-----_______-_---_---------------------------------- 

1 0  PRINT "THIS I S  A SAMPLE BASIC PROGRAM" 
2 0  GOT0 1 0  

T y p e  t h e  RUN command:  

RUN <ENTER> 

BASIC c o m p i l e s  a n d  t h e n  e x e c u t e s  t h e  p r o g r a m .  W h i l e  t h e  p r o g r a m  
i s  e x e c u t i n g ,  t h e  C o m p u t e r  i s  u n d e r  c o n t r o l  o f  t h e  p r o g r a m .  
T h e s e  are  t h e  t w o  specia l  k e y s  y o u  may u s e  t o  i n t e r r u p t  
e x e c u t i o n  o f  t h e  p r o g r a m :  
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Note: RUN d o e s  n o t  i n i t i a l i z e  v a r i a b l e  memory d u r i n g  t h e  
c o m p i l i n g  p r o c e s s .  I f  y o u  are  R u n n i n g  t h e  same p r o g r a m  a number 
o f  t i m e s ,  t h e  p r o g r a m  w i l l  s t a r t  e a c h  t i m e  w i t h  t h e  same v a l u e s  
it h a d  i n  v a r i a b l e  memory t h e  l a s t  t i m e  i t  w a s  Run.  

Debugging  t h e  P r o g r a m  
..................... 

RSBASIC h a s  f o u r  commands t o  h e l p  i n  d e b u g g i n g  a p r o g r a m :  

1. TRACE - sets u p  a t r a c e r  w h i c h  d i s p l a y s  e a c h  l i n e  number 
as  it i s  b e i n g  e x e c u t e d .  

2 .  BREAK - sets b r e a k p o i n t s  i n  t h e  p r o g r a m  w h i c h  b r e a k  
p r o g r a m  e x e c u t i o n .  

3 .  STEP - e x e c u t e s  a c e r t a i n  number o f  l i n e s  i n  t h e  p r o g r a m .  
4 .  GO - c o n t i n u e s  p r o g r a m  e x e c u t i o n  a t  t h e  n e x t  e x e c u t a b l e  

s t a t e m e n t .  

T h e s e  commands are d e t a i l e d  i n  t h e  Commands s e c t i o n .  
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USING THE DISKETTES 
------------------- 

You may u s e  d i s k e t t e s  t o  s t o r e  a n y  p r o g r a m s  o r  d a t a  f i l e s  you 
h a v e  c r e a t e d .  To s t o r e  d a t a  on a d i s k e t t e ,  t h e  w r i t e - p r o t e c t  
n o t c h  o n  t h e  d i s k e t t e  mus t  b e  u n c o v e r e d .  C o v e r  t h e  n o t c h  t o  
w r i t e - p r o t e c t  your v a l u a b l e  d i s k e t t e s .  

Leave Uncovered Cover for 
Write-Protection 1 

Sector  ole-' Jacket -' ReadIWrite 
Notch 

B e f o r e  u s i n g  a d i s k e t t e  f o r  s t o r a g e ,  make s u r e  t h e  d i s k e t t e  
w h i c h  y o u  w a n t  t o  u s e  i s  p r o p e r l y  i n s e r t e d .  Never  i n s e r t  o r  
remove t h e  d i s k e t t e  w h i l e  r e a d i n g  or w r i t i n g  t o  i t .  T h i s  m i g h t  
d e s t r o y  t h e  c o n t e n t s  of  t h e  d i s k e t t e .  
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ASSIGNING FILE SPECIFICATIONS 

Anything you store on diskette must be stored as a disk file 
with a TRSDOS file specification. Afterwards, you may load the 
program by specifying the file name you gave to the file when 
you stored it. 

The complete syntax for a file specification is: 

filename/ext.password:d 
'filename' is any name up to seven characters 

beginning with a letter. 
'/ext'is an optional extension to the filename 

consisting of up to three characters. 
\password8 is an optional password with up to 

eight characters. 
':dv is an optional drive specification (0,1,2, or 3 ) .  

You may use this if you have a multi-drive system 
to specify which disk drive you want to use in 
saving and loading the program. 

Only Yilename' is essential. Both '/ext8 (extension) and 
' .passwordhre optional extensions which you may add to the 
filename. \ d q  is also optional. If you have a multi-drive 
system, it specifies which drive you are using for storage. 

Examples of file specifications: 

The filename is BOOK, the extension to the filename is BAS, the 
password is ABCDE. The diskette in drive number 2 will be used 
in saving or loading the program, 

PROGRAM 

The filename is PROGRAM. There is no extension, password, or 
drive specification, Since there is no drive specification, 
BASIC will use the first available drive beginning with drive O 
(the built-in drive). 

PAGE 1 - 10 
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T h e  f i l e n a m e  i s  ACCOUNT1. T h e  e x t e n s i o n  i s  CMP. T h e  d i s k e t t e  
i n  d r i v e  number  1 w i l l  b e  used i n  s a v i n g  or l o a d i n g  t h e  p r o g r a m .  

T h e  f i l e n a m e  i s  PAYROLL. T h e  p a s s w o r d  i s  SECRET. T h e r e  i s  n o  
e x t e n s i o n  t o  t h e  f i l e n a m e  a n d  n o  d r i v e  s p e c i f i c a t i o n .  

Note: F o r  more i n f o r m a t i o n  o n  TRSDOS f i l e  s p e c i f i c a t i o n s  see 
y o u r  Model I/III D i s k  O p e r a t i n g  S y s t e m  M a n u a l .  

STORING A PROGRAM ON DISKETTE 

RSBASIC h a s  t w o  commands f o r  s t o r i n g  a p r o g r a m  o n  d i s k e t t e :  SAVE 
a n d  COMPILE. T h e  SAVE commands stores t h e  p r o g r a m  i n  i t s  
e x i s t i n g  BASIC f o r m a t .  COMPILE compiles t h e  p r o g r a m  t o  o b j e c t  
code a n d  saves  it as a n  o b j e c t  code program. 

S a v i n g  a P r o g r a m :  
----------------- 

T o  SAVE a p r o g r a m  w h i c h  i s  c u r r e n t l y  i n  memory, s i m p l y  t y p e  t h e  
SAVE command f o l l o w e d  by t h e  f i l e  s p e c i f i c a t i o n  y o u  a re  
a s s i g n i n g  t o  t h e  p r o g r a m .  F o r  e x a m p l e ,  t o  save t h i s  p r o g r a m  
( o n c e  i t  h a s  b e e n  t y p e d  i n t o  memory)  : 

1 0  PRINT "THIS I S  AN EXAMPLE OF A BASIC PROGRAM" 
20 GOT0 1 0  

You may t y p e :  

SAVE EXAMPLE/BAS <ENTER> 

T h i s  g i v e s  t h e  p r o g r a m  t h e  f i l e  name EXAMPLE, w i t h  t h e  e x t e n s i o n  
BAS, a n d  saves  it o n  t h e  d i s k e t t e  i n  d r i v e  0 -- t h e  b u i l t  i n  
d r i v e .  ( I f  y o u  h a v e  a m u l t i - d r i v e  s y s t e m ,  RSBASIC w i l l  save it 
o n  t h e  f i r s t  d i s k e t t e  a ~ a i l a b l e ~ b e g i n n i n g  i t s  s e a r c h  w i t h  t h e  
d i s k e t t e  i n  d r i v e  0 ) .  

A Note o f  C a u t i o n  

I f  y o u  save a f i l e  w i t h  t h e  same f i l e  s p e c i f i c a t i o n  as a n  
e x i s t i n g  f i l e ,  t h e  c o n t e n t s  o f  t h e  e x i s t i n g  f i l e  w i l l  b e  
destroyed.  F o r  i n s t a n c e ,  i f  y o u  save a n o t h e r  p r o g r a m  u n d e r  t h e  
name EXAMPLE/BAS, t h e  p r o g r a m  f i l e  you j u s t  created above w i l l  
be d e s t r o y e d  i n  order t o  make room f o r  t h e  new f i l e .  
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For t h i s  reason,  you might want t o  check t h e  d i s k e t t e q s  
d i r e c t o r y ,  before you go i n t o  RSBASIC, t o  see  what f i l e s  a r e  
a l ready on t h e  d i s k e t t e .  

Compiling a Program 
..................... 

Now t h a t  t h e  program above is saved a s  a BASIC program, you may 
compile i t  t o  an objec t  code d isk  f i l e ,  Type: 

COMPILE EXAMPLE/BAS, EXAMPLE/CMP <ENTER> 

T h i s  compiles t h e  program d i s k  f i l e  named EXAMPLE/mS and s t o r e s  
i t  on d i s k e t t e  a s  an ob jec t  code f i l e  w i t h  t h e  name EXAMPLE/CMP. 
The o r i g i n a l  source prograln i s  l e f t  unchanged. You should be 
su re  t o  save it i n  case you ever need t o  modify t h e  program ( s e e  
below) - 
There a r e  seve ra l  reasons f o r  compiling a long program: 

I ,  The compiled program takes  up l e s s  room, both on 
d i s k e t t e  and i n  memory, 

2 .  Once you have a program i n  f i n a l  form, s o  t h a t  f u r t h e r  
e d i t i n g  and debugging i s  not requi red ,  you d o n ' t  need a l l  t h e  
overhead of t h e  RSBASIC Development System. Ins tead ,  you may 
copy t h e  compiled program onto a d i s k e t t e  containing only t h e  
RUNBASIC program, T h i s  leaves maximum d i s k  space a v a i l a b l e  f o r  
your data  f i l e s ,  

You cannot e d i t ,  l i s t  or otherwise modify a compiled program. 
I f  you ever need t o  modify i t ,  you simply e d i t  t h e  o r i g i n a l  
source program and re-compile i t ,  

CLEARING MEMORY 

Once programs a r e  saved on d i s k e t t e ,  you w i l l  probably want t o  
c l e a r  t h e  Computer's memory, BASIC has two commands f o r  t h i s :  

I .  NEW - e r a s e s  a l l  BASIC programs from memory but keeps 
compiled ob jec t  code programs i n  memory. 

2.  CLEAR - e r a s e s  a11 BASIC and compiled programs from 
memory, undefining a i l  v a r i a b l e s ,  

For example, t o  e r a s e  a l l  programs from memory, type: 

CLEAR <ENTER> 

PAGE 1 - 1 2  
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LOADING PROGRAMS FROM D I S K  

BASIC h a s  d i f f e r e n t  commands fo r  load ing  BASIC and C o m p i l e d  
programs from d i s k e t t e .  

L o a d i n g  a BASIC P r o g r a m  

T h e  OLD command loads  a BASIC p r o g r a m  f r o m  d i s k e t t e .  F o r  
example: 

OLD EXAMPLE/BAS 

L o a d s  t h e  program from d i s k e t t e  n a m e d  EXAMPLE/BAS, w h i c h  w a s  
s tored above w i t h  t h e  SAVE c o m m a n d .  O n c e  t h e  program i s  loaded, 
you may execu te  it w i t h  t h e  RUN command. 

S i n c e  memory i s  cleared e v e r y t i m e  you OLD a program, BASIC 
o f f e r s  t w o  commands t o  u s e  i n  load ing  more t h a n  one B A S I C  
program: APPEND a n d  MERGE. 

a L o a d i n g  a Cornpi  l e d  P r o g r a m  .......................... 

T h e  LOAD c o m m a n d  loads C o m p i l e d  programs f r o m  d i s k e t t e .  For 
example : 

LOAD EXAMPLE/CMP <ENTER> 

L o a d s  from d i s k e t t e  t h e  program named EXAMPLE/CMP, w h i c h  w a s  
stored above w i t h  t h e  COMPILE command. O n c e  loaded, t h e  program 
may be executed w i t h  RUN. 

U n l i k e  OLD, LOAD does n o t  c lear m e m o r y  w h e n  i t  loads a p r o g r a m .  
T h e r e f o r e ,  you may load a series of C o m p i l e d  p r o g r a m s  i n t o  
memory. 

STORING DATA F I L E S  ON DISKETTES 

T o  store data f i l e s  on  d i s k e t t e ,  see t h e  c h a p t e r  on D a t a  F i l e s .  
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INTRODUCTION 
------------ 

Compiler BASIC is made up of commands. These commands instruct 
it to do something immediately. 

In this chapter., there are alphabetical entries for each 
command. The format for each command is explained on the next 
two pages. On the following page is a brief introduction to 
commands. 

OUTLINE FOR CHAPTER 2 
COMMANDS 

I. Format for the Command Entries 

11. Introduction to Commands 

111. Alphabetical Entries for each Command 

~adle- 
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FORMAT FOR COMMAND ENTRIES .......................... 

1. T h e  f i r s t  l i n e  is t h e  command i t s e l f .  T h e  s e c o n d  l i n e  
b r i e f l y  d e s c r i b e s  w h a t  i t  does. 

2 .  T h e  i n f o r m a t i o n  i n  t h e  g r a y  box is t h e  s y n t a x  f o r  t h e  
command. T h e  f i r s t  l i n e  s h o w s  t h e  f o r m a t  t o  u s e  i n  t y p i n g  t h e  
command. T h i s  f o r m a t  l i n e  a l w a y s  c o n t a i n s :  

a .  t h e  command i t s e l f  

a n d  may a l s o  c o n t a i n :  

b .  parameters 

c. o p t i o n s  

I f  t h e  s y n t a x  c o n t a i n s  p a r a m e t e r s  a n d  o p t i o n s ,  t h e  n e x t  l i n e s  
d e f i n e  t h e m .  A p a r a m e t e r  e n c l o s e d  i n  s i n g l e  q u o t e s  i n d i c a t e s  
t h a t  y o u  m u s t  s p e c i f y  i t s  v a l u e .  I n  t h e  s y n t a x  i l l u s t r a t e d  
h e r e ,  y o u  m u s t  s p e c i f y  ' s t a r t l i n e '  a n d  ' e n d l i n e ' ,  i f  y o u  c h o o s e  
t o  u s e  t h e s e  p a r a m e t e r s .  

3 .  T h i s  p a r a g r a p h  e x p l a i n s  how t o  u s e  t h e  command. 

4 .  T h e s e  e x a m p l e s  i l l u s t r a t e  how t h e  command m i g h t  be u s e d .  
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LIST 
D i s p l a y  P r o g r a m  L i n e s  

-- COMMAND -- 

(1) 

The  LIST command g e t s  t h e  Computer  t o  d i s p l a y  a p r o g r a m  l i n e  or 
a g r o u p  o f  p r o g r a m  l i n e s  t h a t  are  c u r r e n t l y  i n  memory. I f  y o u  
d o  n o t  s p e c i f y  a n y  l i n e  numbers  w i t h  t h e  LIST command, i t  w i l l  
l i s t  a l l  t h e  l i n e s .  You c a n  u s e  t h e  PRT o p t i o n  t o  c a u s e  t h e  
l i s t i n g  t o  b e  p r i n t e d  on t h e  l i n e  p r i n t e r ,  b u t  i f  t h e  ' s t r i n g '  
o p t i o n  is  u s e d ,  t h e  ' A '  o p t i o n  m u s t  a l s o  b e  u s e d .  

( 3 )  
You may s p e c i f y  a c e r t a i n  s t r i n g  you  w o u l d  l i k e  l i s t e d  by 
p u t t i n g  it b e t w e e n  a n y  t w o  non-numer ic  d e l i m i t i n g  c h a r a c t e r s  
e x c e p t  " - " or " ' I .  

E x a m p l e s  -------- 
LIST 

( 4 )  
D i s p l a y s  t h e  e n t i r e  p r o g r a m .  To s t o p  t h e  a u t o m a t i c  s c r o l l i n g ,  
p r e s s  < s h i f t  @>.  T h i s  w i l l  f r e e z e  t h e  d i s p l a y .  P r e s s  < s h i f t  @ >  
a g a i n  t o  c o n t i n u e  t h e  l i s t i n g .  

LIST 50 
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INTRODUCTION TO COMMANDS 
........................ 

A command instructs the Computer to immediately do something. 
For example: 

instructs the computer to immediately display all program lines 
currently in memory. A command may not be part of the program. 

All BASIC commands may be abbreviated by the first two letters 
in the command. For example, LIST may be ab.breviated by: 

You may specify certain parameters for some of these commands. 
For example: 

instructs the computer to immediately list lines 50 through 8 0 .  
The parameter is 50-80.  

When typing a command with a parameter, there must be a space or 
a comma after the command. This, for example would produce an 
error : 

A few of the commands also include options: 

*LIST 50-80 (PRT) 

lists lines 50-80 on the line printer. The option is (PRT). 
Options may always be omitted from the command if you don't want 
to use them. 
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APPEND 
Append Two P r o g r a m s  

APPEND f i l e  
' f i l e '  is a TRSDOS f i l e  s p e c i f i c a t  io11 f o r  

a BASIC s o u r c e  p r o g r a m .  

APPEND j o i n s  a p r o g r a m  f r o m  d i s k  t o  t h e  r e s i d e n t  p r o g r a m .  The 
a p p e n d e d  d i s k  p r o g r a m  i s  r e n u m b e r e d  t o  f o l l o w  t h e  r e s i d e n t  
p r o g r a m .  Its f i r s t  r e n u m b e r e d  l i n e  is  computed  by a d d i n g  t e n  t o  
t h e  l a s t  l i n e  number o f  t h e  r e s i d e n t  p r o g r a m ,  Ten i s  a d d e d  t o  
e a c h  s u c c e s s i v e  l i n e .  

W h i l e  t h e  p r o g r a m  i s  b e i n g  a p p e n d e d ,  y o u  may s t o p  t h i s  p r o c e s s  
by p r e s s i n g  <BREAK>. The l i n e s  a l r e a d y  Appended w i l l  s t a y  i n  0 y o u r  r e s i d e n t  f i l e ,  so i f  you  <BREAK> i n  on t h e  APPEND command, 
b e  s u r e  t o  Delete t h o s e  a d d e d  l i n e s  i f  you d o  n o t  w a n t  them i n  
t h e  r e s i d e n t  f i l e .  

Only  s o u r c e  p r o g r a m s  c a n  be a p p e n d e d ,  You c a n  n o t  u s e  APPEND t o  
a p p e n d  a n  o b j e c t  p r o g r a m  f r o m  d i s k  w h i c h  was created w i t h  t h e  
COMPILE command. 

Resident Program Disk Program 

Rdm 
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E x a m p l e s  
-------- 

APPEND PART2/BAS: 1 

T h i s  loads t h e  p r o g r a m  PART2/BAS f r o m  d r i v e  1. I t  is  r e n u m b e r e d  
t o  f o l l o w  t h e  r e s i d e n t  p r o g r a m .  

APPEND PKOG2 

PROG2 i s  a p p e n d e d  t o  t h e  r e s i d e n t  p r o g r a m .  S i n c e  n o  d r i v e  is 
specif ied,  BASIC w i l l  b e g i n  s e a r c h i n g  for  it i n  d r i v e  0 .  

T h e  s u b p r o g r a m  GRAPH/SUB i s  a p p e n d e d  t o  t h e  m a i n  p r o g r a m  i n  
r e s i d e n t  m e m o r y .  
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TRSIBO 34 

AUTO 
Number L i n e s  A u t o m a t i c a l l y  

AUTO s t a r t l i n e ,  i n c r e m e n t  
' s t a r t l i n e q  is a l i n e  number s p e c i f y i n g  t h e  f i r s t  

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

t o  be u s e d  b e t w e e n  l i n e s .  I f  i n c r e m e n t  
is  o m i t t e d ,  1 0  i s  u s e d ,  

I f  b o t h  " t a r t l i n e '  a n d  ' i n c r e m e n t h a r e  o m i t t e d ,  
s t a r t l i n e  w i l l  b e  t h e  l a s t  l i n e  p l u s  1 0  a n d  
i n c r e m e n t  w i l l  b e  1 0 .  

The AUTO command h e l p s  you  t y p e  p r o g r a m  l i n e s  f a s t e r  by 
a u t o m a t i c a l l y  n u m b e r i n g  e a c h  l i n e .  To u s e  i t ,  t y p e  AUTO, t h e n  
t y p e  t h e  number you  w a n t  as  y o u r  f i r s t  a u t o m a t i c  l i n e  number 
( s t a r t l i n e ) ,  a n d  t h e n ,  f i n a l l y ,  t y p e  t h e  number o f  l i n e s  you  
w a n t  b e t w e e n  e a c h  p r o g r a m  l i n e  ( i n c r e m e n t ) .  

A f t e r  y o u  t y p e  t h i s  command a n d  p r e s s  <ENTER>, BASIC w i l l  s u p p l y  
y o u  w i t h  t h e  f i r s t  l i n e  number ,  A l l  you  h a v e  t o  do i s  t y p e  i n  
y o u r  prograrn  s t a t e m e n t  a n d  p r e s s  <ENTER>. BASIC w i l l  t h e n  
s u p p l y  t h e  n e x t  l i n e  number .  

To t u r n  o f f  AUTO, p r e s s  <ENTER> a f t e r  AUTO d i s p l a y s  a l i n e  
number .  I f  AUTO s u p p l i e s  you w i t h  a l i n e  number t h a t  h a s  a n  
a s t e r i s k  b e s i d e  i t ,  t h i s  means  y o u  h a v e  a l r e a d y  u s e d  t h i s  
p r o g r a m  l i n e .  P r e s s  <ENTER> i f  y o u  d o  n o t  w a n t  t o  c h a n g e  t h e  
l i n e .  

Examples  -------- 

AUTO 

I f  you  h a v e  n o t  t y p e d  a n y  p r o g r a m  l i n e s  y e t ,  t h i s  w i l l  s t a r t  
a u t o m a t i c  l i n e  n u m b e r i n g  w i t h  l i n e  1 0 .  I f  you h a v e  t y p e d  a n y  
p r o g r a m  l i n e s ,  a u t o m a t i c  l i n e  n u m b e r i n g  w i l l  s t a r t  a t  1 0  p l u s  

a t h e  l a s t  p r o g r a m  l i n e ,  T h i s  command i n c r e m e n t s  e a c h  l i n e  number 

Rdm 
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AUTO 100 

starts numbering with 100, using increments of 10 between line 
numbers. 

AUTO 1000, 100 

starts numbering with 1000, using increments of 100 between line 
numbers. 

starts numbering with 5 using increments of 10 between line 
numbers. 
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-- COMMAND -- 

BREAK 
S e t  or Remove P r o g r a m  B r e a k p o i n t s  

BREAK l i n e  n u m b e r ,  . . . 
I f  ' l i n e  n u m b e r '  is omit ted,  a l l  b r e a k p o i n t s  w i l l  b e  

cleared. 

BREAK sets a c e r t a i n  l i n e  or series o f  l i n e s  as a b r e a k p o i n t  i n  
t h e  program. When BASIC e n c o u n t e r s  t h i s  l i n e  it w i l l  s top  
e x e c u t i n g  t h e  p r o g r a m  a n d  r e t u r n  t o  t h e  command mode. T h i s  w i l l  
h a p p e n  b e f o r e  t h e  b r e a k p o i n t  l i n e  i s  e x e c u t e d .  U s e  t h e  GO 
command t o  c o n t i n u e  p r o g r a m  e x e c u t i o n .  

You c a n  se t  more t h a n  o n e  b r e a k p o i n t .  T o  clear a l l  t h e  

a b r e a k p o i n t s ,  u s e  BREAK w i t h o u t  a n y  l i n e  n u m b e r s .  

E x a m p l e s  -------- 

BREAK 1 2 0  

When t h e  p r o g r a m  i s  r u n ,  BASIC w i l l  s t o p  e x e c u t i o n  a n d  e n t e r  t h e  
command mode i m m e d i a t e l y  b e f o r e  l i n e  1 2 0 .  

BREAK 2 0 0 ,  3 0 0 ,  4 0 0  

T h i s  sets l i n e s  2 0 0 ,  3 0 0 ,  a n d  400  a s  b r e a k p o i n t s .  BASIC w i l l  
s t op  p r o g r a m  e x e c u t i o n  when it e n c o u n t e r s  , a n y  of t h e s e  l i n e s .  
T h e  GO command c o n t i n u e s  program e x e c u t i o n  t o  t h e  n e x t  
b r e a k p o i n t  or t o  t h e  e n d  o f  t h e  p r o g r a m .  

T h i s  clears a l l  t h e  b r e a k p o i n t s .  T h e  p r o g r a m  w i l l  e x e c u t e  
n o r m a l l y .  
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TRS-BO % 

CHANGE 
Change Program Lines 

CHANGE edits program lines by replacing the oldstring with the 
newstring. CHANGE, of course, can only be used on source 
programs which are in their original BASIC form. 

Examples 

CHANGE 100-200/PRZNT/LPRZNT 

The first occurrence of "PRINT" in all lines from 100 to 200 are 
changed to "LPRINT", Notice that since the A option is not 
used, only the first occurrence is changed, In this example, 
slashes are used as delimiters, although any other character 
besides the hyphen could have been used. 

Every occurrence of "TAB(l0)" is replaced by "TAB(5 ) "  in all of 
the lines. Commas are used here as delimiters. 

CHANGE 500-1000/REM/ 

The first occurrence of "REM" in all lines from 580  to 1000 is 
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TRS-80 

c h a n g e d  t o  t h e  n u l l  s t r i n g ;  i . e . ,  d e l e t e d .  

C h a n g e s  t h e  f i r s t  o c c u r r e n c e  o f  "JOHN ANDERSON" i n  l i n e  100 t o  
"JAMES KNIGHT " . 

~ a d l e ~  
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TRS-BO 

CLEAR 
Clear A l l  Programs from Memory 

When CLEAR i s  used, a l l  programs a r e  de le ted  from memory, a l l  
v a r i a b l e s  a r e  undefined, and t h e  system is re turned  t o  i t s  
i n i t i a l  s t a t e .  Unlike NEW, CLEAR w i l l  a l s o  d e l e t e  compiled 
o b j e c t  programs from memory, 

Example ------- 

CLEAR 

A l l  programs present ly  i n  memory a r e  c l ea red .  A l l  v a r i a b l e s  a r e  
undefined. 
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COMPILE 
Compile BASIC Program 

COMPILE t r a n s l a t e s  and saves a BASIC program on d i sk  a s  a 
pseudo-code program. Once a program is compiled, it is no 
longer a BASIC program. I t  may not  be changed. 

For t h i s  reason, it is advisable  t o  keep a d i s k  copy of your 
BASIC source program f i l e  u n t i l  you a r e  s u r e  t h a t  you w i l l  not  
want t o  r e v i s e  it any more. 

There a r e  seve ra l  advantages t o  having a compiled d i sk  copy of 
your BASIC program: 

I .  The compiled program takes  up less room, both on 
d i s k e t t e  and i n  memory. 

2 ,  I f  you w i l l  be using t h e  stand-alone Runtime System 
(descr ibed i n  t h e  P rogramers  Information Sec t ion)  t o  run your 
program, t h e  program must be compiled. 
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TRS-80 " 

To  c o m p i l e  a BASIC prog ram,  f o l l o w  t h i s  p r o c e d u r e :  

1. u s e  t h e  SAVE command t o  s a v e  y o u r  BASIC s o u r c e  p rog ram 
f i l e  on d i s k ,  Then you  may ... 

2 .  u s e  t h e  COMPILE command t o  create a n  o b j e c t  c o d e  p rog ram 
f i l e  on d i s k  f r o m  t h e  BASIC s o u r c e  p rogram f i l e .  

If t h e  f i l e  name you a s s i g n  t o  t h e  c o m p i l e d  program a l r e a d y  
e x i s t s ,  t h e  e x i s t i n g  f i l e ' s  c o n t e n t s  w i l l  b e  wiped  o u t .  It w i l l  
b e  r e p l a c e d  by y o u r  p rogram.  

COMPILE c a n  be  u s e d  w i t h  f o u r  o p t i o n s :  

A, LIST g e n e r a t e s  a l i s t i n g  of  t h e  p rogram c o n t a i n i n g  t h e  
r e l a t i v e  memory l o c a t i o n  o f  e v e r y  s t a t e m e n t .  I n  t h e  l i s t i n g  
below: 

% C O M P I L E  DEM(:)/BASY DEM(:)/OBJ I L I S T  
0000 10 REM *** SAMPLE PROGRAM TO C O M P I L E  **,% 

0000 20 D I M  A ( 5 )  
0000 30 F O R  I = 1 1-0 5 
0 0 3 6  40 A ( I ) = I + 1 0  
0026 5EII N E X T  I 
0 0 2 D  60 B$ = " T H I S  I S  A S C A L A R  V A R I A B L E "  
0 f d 3 2  70 C% = 4 
@@37 80 D = 5.234 
F I N A L  SUMMARY 

142 1 0 0 8 E >  B Y T E S  O F  PROGRAM 
332 ( 0 1 4 C )  B Y T E S  O F  L O C A L  D A T A  

8 SOURCE LINES 
8 SOURCE STATEMENTS 

*.** COMPI  L A T  I ON COMPLETE *** 
* 

1. t h e  s o u r c e  p rog ram is d i s p l a y e d  
2 .  t h e  r e l a t i v e  memory l o c a t i o n  of  e a c h  s t a t e m e n t  is 

d i s p l a y e d  i n  h e x a d e c i m a l  n o t a t i o n .  F o r  i n s t a n c e ,  i f  t h e  p rog ram 
o r i g i n a t e s  a t  memory l o c a t i o n  hex  4000,  t h e  c o d e  f o r  t h e  
s t a t e m e n t  i n  l i n e  40 would  b e g i n  a t  l o c a t i o n  hex  40lA. 

3 .  t h e  f i n a l  summary d i s p l a y s  t h a t  t h e  e n t i r e  p rog ram u s e s  
1 4 2  b y t e s  o f  memory. The v a r i a b l e s  i n  t h e  p rog ram u s e  3 3 2  
b y t e s .  
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B. MAP shows t h e  h e x a d e c i m a l  memory l o c a t i o n  o f  t h e  
v a r i a b l e s  i n  t h e  p r o g r a m .  I n  t h e  e x a m p l e  below:  

* C O M P I L E  DEMO/'BAS? DEMO/<:)BJ ( M A P )  
S Y M B U L I  C MEMORY MAP 
S C A L A R S  
@El78 B S T R I N G S 2 5 5  0 8 A 0  C 
8 8 A 2  I) R E A L  808E I 
ARRAYS 
a1678 A ( 5 )  R E A L  
* 

I N T E G E R  
R E A L  

t h e  p r o g r a m  c o n t a i n s  f o u r  scalars (simple v a r i a b l e s )  a n d  o n e  
a r r a y  v a r i a b l e .  I n  t h i s  e x a m p l e  B i s  a s t r i n g  v a r i a b l e  
c o n t a i n i n g  255 b y t e s .  I t  is s t o r e d  b e g i n n i n g  a t  l o c a t i o n  h e x  
0078. A i s  a n  a r r a y  of real numbers  c o n t a i n i n g  f i v e  e l e m e n t s  
b e g i n n i n g  a t  l o c a t i o n  h e x  0070 .  

0 C .  XREF g e n e r a t e s  a cross r e f e r e n c e  l i s t i n g .  E a c h  v a r i a b l e  
is c r o s s  r e f e r e n c e d  w i t h  a l l  t h e  l i n e  numbers  w h i c h  r e f e r e n c e d  
i t .  I n  t h e  e x a m p l e  below:  

* C O M P I L E  DEMO/BASq DEMO/OBJ ( XREF 1 
CROSS REFERENCE L I S T I N G  
SCALARS 
e 60 
C 70 
D 88 
1 30 
ARRAYS 
A 20 
* 

t h e  v a r i a b l e  I is r e f e r e n c e d  on l i n e s  3 0 ,  5 0 ,  a n d  t w i c e  o n  l i n e  
4 0 .  

D .  PRT c a u s e s  a n y  o f  t h e  a b o v e  l i s t i n g s  t o  be l i s t ed  o n  t h e  
l i n e  p r i n t e r .  
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E. PRT = " i s t i n g  f i l e 1 .  T h i s  c a u s e s  t h e  l i s t i n g  t o  be saved 
i n  t h e  specified f i l e .  T h i s  o p t i o n  m u s t  b e  u s e d  i n  c o n j u n c t i o n  
w i t h  LIST,  MAP, o r  XREF. F o r  example :  

COMPILE FILE/BAS, FILE/OBJ ( L I S T I  PRT=FILE/LST) 

creates a l i s t i n g  f i l e  c o n t a i n i n g  a l is t  of FILE. 

creates a l i s t i n g  f i l e  c o n t a i n i n g  a map of FILE. 

T o  p r i n t  t h e  l i s t i n g  f i l e ,  you must u s e  a special program named 
LIST/OBJ, w h i c h  is o n  y o u r  C o m p i l e r  BASIC d i s k e t t e .  I n s t r u c t i o n s  
o n  how t o  u s e  it is i n  t h e  A p p e n d i x  "LIST a n d  SAMPLE P r o g r a m s " .  

E x a m p l e s  -------- 

T h e  p r o g r a m  BILLING/BAS i n  d r i v e  O i s  c o m p i l e d  a n d  saved as a 
p s e u d o - c o d e  p r o g r a m  named BILLING/CMP o n  t h e  d i s k  i n  d r i ve  1. 

COMPILE BASIC, OBJECT 

The p r o g r a m  BASIC i s  c o m p i l e d  a n d  saved as a p s e u d o - c o d e  p r o g r a m  
named OBJECT. 

COMPILE PAYROLL/BAS, PAYROLL/CMP (LIST,  PRT) 

T h e  s o u r c e  p r o g r a m  PAYROLL/BAS is  c o m p i l e d  a n d  saved o n  d i s k  as 
t h e  p s e u d o - c o d e  p r o g r a m  PAYROLL/CMP. A l i s t i n g  s h o w i n g  r e la t ive  
memory l o c a t i o n s  is  p r i n t e d  o n  t h e  l i n e  p r i n t e r .  

CO ENTRY/BAS, ENTRY/CMP (MAP, XREF) 

BASIC c o m p i l e s  t h i s  f i l e  a n d  d i s p l a y s  a memory map a n d  a cross 
r e f e r e n c e  l i s t i n g .  

PAGE 2 - 1 6  



DELETE 
E r a s e  P r o g r a m  L i n e s  from Memory 

DELETE removes o n e  or more p r o g r a m  l i n e s  f r o m  memory. A n o t h e r  
way t o  delete o n e  p r o g r a m  l i n e  is  t o  s i m p l y  t y p e  t h e  l i n e  number 
and p r e s s  <ENTER>. 

E x a m p l e s  -------- 
DELETE 70 

E r a s e s  l i n e  7 0  f r o m  memory. I f  t h e r e  is  n o  l i n e  7 0 ,  y o u  w i l l  
ge t  a n  error message. 

E r a s e s  l i n e s  50 t h r o u g h  1 1 0 ,  i n c l u s i v e .  

E r a s e s  l i n e  7 0 .  
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+FPs=eC3) @ 

DISPLAY 
Display Var iab le  Contents  

DISPLAY subname; v a r i a b l e  l is t ,  subname; v a r i a b l e  
name.. . 

subname ' is t h e  name of a  subprogram. I f  
omi t ted ,  t h e  v a r i a b l e  c o n t e n t s  of t h e  main 
program w i l l  be d i sp l ayed .  

T h i s  command d i s p l a y s  t h e  con ten t s  of v a r i a b l e s  i n  t h e  r e s i d e n t  
source  program. To d i s p l a y  t h e  c o n t e n t s  of a  subprogram's 
v a r i a b l e s ,  you must spec i fy  t h e  name of t h e  subprogram. 

A l l  v a r i a b l e s  a r e  undefined u n t i l  t h e  program has been compiled. 
Therefore ,  you must compile t h e  program f i r s t  by execut ing  it 
before  us ing  t h e  DISPLAY command. 

Examples -------- 
DISPLAY A 

Displays  t h e  con ten t s  of v a r i a b l e  A i n  main memory. 

DISPLAY A,B$ 

Displays  t h e  con ten t s  of v a r i a b l e s  A and B$ i n  main memory. 

D I  SUBPROG; X 

Displays  t h e  con ten t s  of v a r i a b l e  X i n  t h e  subprogram named 
SUBPROG . 

D I  SUBPROG; X,  Y 

Displays  t h e  con ten t s  of v a r i a b l e  X i n  SUBPROG and v a r i a b l e  Y i n  
t h e  main program o r  subprogram being executed.  
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-- COMMAND -- 

DUPLICATE 
Duplicate Program Statements 

DUPLICATE copies existing program statements to another area of 
the program. The duplicated program statements begin at 1 + the 
current program line number you specify. Each successive line 
number is incremented by one. DUPLICATE does not change any of 
the existing program statements. 

If BASIC must wipe out an existing program statement to 
duplicate a statement in the area of the program that you 
specify, it will give you an error message. 

As with all editing commands, this command may not be used on a 
compiled object code program. 

Examples -------- 
DUPLICATE 100-150, 300 

The statements in line numbers 100-150 are copied. The 
duplicated statements appear on line numbers 301, 302, with each 
additional line number incrementing by 1 until all the 
statements are copied. 

The statement on line 100 is copied and appears on line 51. 
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TRS-80 " 
-- COMMAND -- 

GO 
S t a r t  o r  C o n t i n u e  P r o g r a m  E x e c u t i o n  

GO c o n t i n u e s  e x e c u t i o n  of t h e  p r o g r a m  a f t e r  a b r e a k p o i n t  h a s  
b e e n  e n c o u n t e r e d .  ( S e e  BREAK a n d  STEP f o r  i n f o r m a t i o n  o n  how t o  
set t h e  b r e a k  p r o g r a m  e x e c u t i o n ) .  The GO command c a n  a l so  be 
u s e d  a t  t h e  b e g i n n i n g  o f  a p r o g r a m  t o  s t a r t  p r o g r a m  e x e c u t i o n .  

Example  
------- 

S t a r t s  o r  c o n t i n u e s  e x e c u t i n g  t h e  p r o g r a m .  
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KILL 
Delete F i l e  f r o m  D i s k  

K I L L  f i l e  
' f i l e '  is a TRSDOS f i l e  s p e c i f i c a t i o n .  

KILL d e l e t e s  t h e  f i l e  y o u  s p e c i f y  f r o m  t h e  d i s k e t t e  d i r e c t o r y .  
You may K i l l  a f i l e  you w i l l  n o t  u s e  a g a i n  t o  make room f o r  
s t o r i n g  a n o t h e r  f i l e .  

I f  you  d o  n o t  s p e c i f y  a d i s k  d r i v e  i n  t h e  f i l e  s p e c i f i c a t i o n ,  
BASIC w i l l  s e a r c h  f o r  t h e  f i r s t  d r i v e  t h a t  c o n t a i n s  t h e  f i l e ,  
a n d  d e l e t e  i t .  

Make s u r e  t h a t  y o u  d o  n o t  K i l l  a n  open  f i l e .  I f  you  h a v e  u s e d  
t h e  OPEN s t a t e m e n t  t o  o p e n  a f i l e ,  close it b e f o r e  K i l l i n g  t h e  
f i l e .  

E x a m p l e s  
-------- 

KILL FILE/BAS 

d e l e t e s  FILE/BAS f r o m  t h e  d i s k e t t e  i n  t h e  f i r s t  d r i v e  t h a t  
c o n t a i n s  i t .  

KILL DATA:2 

d e l e t e s  DATA f r o m  t h e  d i s k e t t e  i n  d r i v e  2 o n l y .  
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-- COMMAND -- 

LIST 
D i s p l a y  P r o g r a m  L i n e s  

The LIST command g e t s  t h e  Computer  t o  d i s p l a y  a p r o g r a m  l i n e  or 
a g r o u p  o f  p r o g r a m  l i n e s  t h a t  are c u r r e n t l y  i n  memory. I f  y o u  
d o  n o t  s p e c i f y  a n y  l i n e  numbers  w i t h  t h e  LIST command, i t  w i l l  
l i s t  a l l  t f e - l i n e s .  You c a n  u s e  t h e  PRT o p t i o n  t o  c a u s e  t h e  
l i s t i n g  t o  be p r i n t e d  on t h e  l i n e  p r i n t e r ,  b u t  i f  t h e  ' s t r i n g '  
o p t i o n  is  u s e d ,  t h e  ' A '  o p t i o n  m u s t  a l s o  b e  u s e d .  

You may s p e c i f y  a c e r t a i n  s t r i n g  y o u  w o u l d  l i k e  l i s t e d  by 
p u t t i n g  it b e t w e e n  a n y  two  non-numer ic  d e l i m i t i n g  c h a r a c t e r s  
e x c e p t  '" ". 
Examples  
-------- 

LIST 

D i s p l a y s  t h e  e n t i r e  p r o g r a m .  To s t o p  t h e  a u t o m a t i c  s c r o l l i n g ,  
p r e s s  < s h i f t  @>.  T h i s  w i l l  f r e e z e  t h e  d i s p l a y .  P r e s s  < s h i f t  @ >  
a g a i n  t o  c o n t i n u e  t h e  l i s t i n g .  

LIST 50 
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TRS-BC) 

D i s p l a y s  l i n e  50 

LIST 50-85 

D i s p l a y s  l i n e s  50 t h r o u g h  8 5 ,  i n c l u s i v e l y .  

LIST 50 (PRT) 

P r i n t s  l i n e  50 o n  t h e  l i n e  p r i n t e r .  

LIST 50-85 (PRT) 

P r i n t s  l i n e s  50 t h r o u g h  8 5 ,  i n c l u s i v e l y ,  o n  t h e  l i n e  p r i n t e r .  

LIST "PRINT" A 

L i s t s  a l l  s t a t e m e n t s  w h i c h  c o n t a i n  t h e  word PRINT 

L i s t s  t h e  f i r s t  s t a t e m e n t  w h i c h  c o n t a i n s  t h e  word "INSERT". 

0 L i s t s  a l l  s t a t e m e n t s  b e t w e e n  l i n e  50 a n d  l i n e  8 0 ,  i n c l u s i v e l y ,  
w h i c h  c o n t a i n  t h e  word INSERT, o n  t h e  l i n e  p r i n t e r .  

W i l l  c a u s e  a s y n t a x  e r r o r .  
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-- COMMAND -- 

LOAD 
Load Compiled BASIC Programs 

LOAD f i l e  
' f i l e '  is  a TRSDOS f i l e  s p e c i f i c a t i o n  f o r  a 

compiled o b j e c t  code program. 

The LOAD command is used t o  load compiled programs, which were 
s to red  on d i s k  using t h e  COMPILE command, i n t o  memory. It w i l l  
only load o b j e c t  code programs. Use OLD t o  load BASIC source 
programs from d i s k  which were s t o r e d  with t h e  SAVE command. 

LOAD can be used t o  load main programs or subprograms. Since 
LOAD does not c l e a r  r e s i d e n t  programs, more than one program can 
be loaded before executing them. The loading process  l i n k s  t h e  
programs toge the r .  

Examples -------- 

LOAD PROGl/CMP:2 

T h i s  loads PROGl/CMP from d r i v e  2.  

LOAD PROGl/CMP 

Since no d r i v e  s p e c i f i c a t i o n  is included i n  t h i s  command, BASIC 
w i l l  begin searching f o r  t h i s  program f i l e ,  s t a r t i n g  with d r i v e  
0, 

BASIC loads t h i s  subprogram from d r i v e  1, 
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-- COMMAND -- 

MERGE 
Merge D i s k  Program w i t h  R e s i d e n t  Program 

m R G E  f i l e  
' f i l e '  is a TRSDOS f i l e  s p e c i f i c a t i o n  f o r  a BASIC 

s o u r c e  f i l e .  

You c a n  u s e  t h e  MERGE command t o  merge  t w o  BASIC s o u r c e  p rog rams  
i n t o  o n e ,  MERGE t a k e s  a BASIC s o u r c e  p rog ram f rom d i s k  a n d  
merges  it w i t h  t h e  BASIC p rog ram you p r e s e n t l y  h a v e  r e s i d e n t  i n  
memory. 

Bo th  p r o g r a m s  m u s t  b e  BASIC s o u r c e  p rog rams .  You may n o t  Merge 
c o m p i l e d  p rog rams .  

The p rog ram l i n e s  f r o m  t h e  d i s k  p rog ram are merged i n t o  t h e  
r e s i d e n t  p rogram.  For a n  example  o f  how t h i s  works ,  s a y  t h e  
d i s k  p rog ram c o n t a i n s  l i n e  numbers  7 5 ,  85, a n d  90 .  The main 
p rog ram c o n t a i n s  l i n e s  70 ,  8 0 ,  a n d  1 0 0 .  When MERGE i s  u s e d  on 
t h e  two p r o g r a m s ,  t h e  new p rog ram w i l l  b e  numbered 70 ,  7 5 ,  8 0 ,  
85, 90 ,  1 0 0 .  

I f  t h e  l i n e  numbers on t h e  d i s k  p rog ram c o i n c i d e  w i t h  t h e  
r e s i d e n t  p rog ram,  t h e  r e s i d e n t  l i n e s  w i l l  b e  r e p l a c e d  by t h e  
d i s k  p rogram.  For example ,  i f  t h e  d i s k  p rog ram is numbered 5 ,  
1 0 ,  a n d  2 0 ,  a n d  t h e  r e s i d e n t  p rog ram is  numbered 1 0 ,  2 0 ,  a n d  3 0 ,  
t h e  Merged program w i l l  b e  numbered 5 ,  1 0 ,  2 0 ,  30 .  L i n e s  1 0  a n d  
20 o f  t h e  new p rog ram w i l l  b e  i d e n t i c a l  t o  l i n e s  1 0  a n d  20 on  
t h e  d i s k  p rogram.  

NERGE closes a l l  f i l e s  a n d  d e l e t e s  a l l  v a r i a b l e s .  

PAGE 2 - 25  



MODEL I/III COmILER BASIC 

TlFlS-E%C) " 

Resident Program 

Fl 
Disk Program Merned Prosram 

Examples ------- 
MERGE PROG e 

This merges the BASIC source program on disk named PROG with 
whatever BASIC program is resident in memory. 

This merges PROG/BAS from the disk drive number 1 with the BASIC 
program resident in RAM, 

Aadm 
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-- COMMAND -- 

NEW 
Erase BASIC Program from Memory 

NEW 

NEW erases  an e n t i r e  BASIC source program from memory. 

NEW does not erase  a compiled program which was loaded w i t h  the  
LOAD command.* Use CLEAR t o  erase  a l l  programs from memory. 

*NEW w i l l  e rase  a compiled progtam which was loaded w i t h  the  RUN 
command. 

Example 

NEW 

Sample U s e  ---------- 

NEW can be very helpful  when you want t o  erase  your main BASIC 
program, but would l i k e  t o  keep your compiled subprograms i n  
memory t o  use w i t h  your next BASIC program. By executing the  
command: 

NEW 

Your main BASIC program is erased from memory, but a l l  object  
programs remain. You may now load or type i n  another BASIC 
program t o  use w i t h  your compiled subprograms. 
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TRS-BO 

OLD 
Load BASIC Source Program 

OIAD f i  le 
' f i l e '  is ii TN:;L)OS file specification for a 

BASLC source proyram file 

The OLD command loads a BASIC source program, saved on disk, 
into RAM, OLD will only load BASIC source programs. Use LOAD 
to load a compiled program. 

Since OLD clears all resident BASIC programs before loading a 
program, only one BASIC program may be loaded into memory with 
this command, To get other BASIC programs into memory, use 
MERGE or APPEND. 

Examples 

OLD PROG/BAS:2 

Loads PROG/BAS into RAM from drive 2,  

Loads PROG/BAS into RAM. Since no drive specification is 
included, BASIC will begin searching for it in drive 0 .  
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-- COMMAND -- 

RENUMBER 
Renumber  P r o g r a m  

RENUMBER c h a n g e s  a l l  t h e  l i n e  n u m b e r s  i n  y o u r  program. It a l s o  
c h a n g e s  a l l  l i n e  number  r e f e r e n c e s  a p p e a r i n g  a f t e r  GOTO, GOSUB, 

0 THEN, ELSE, ON ... GOTO, ON...GOSUB, a n d  ON ERROR GOTO. 

E x a m p l e s  

RENUMBER 

R e n u m b e r s  t h e  e n t i r e  r e s i d e n t  p r o g r a m .  T h e  f i r s t  new l i n e  
number  i s  1 0  a n d  e a c h  l i n e  is i n c r e m e n t e d  by  1 0 .  

RENUMBER 6 0 0 0 ,  1 0 0  

R e n u m b e r s  t h e  program. T h e  f i r s t  new l i n e  number  i s  6 0 0 0  a n d  
e a c h  l i n e  is  i n c r e m e n t e d  by  1 0 0 .  

R e n u m b e r s  t h e  program. T h e  f i r s t  new l i n e  number  is  1 0 0 0 0  a n d  
e a c h  l i n e  is  i n c r e m e n t e d  by 1 0 .  
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-- COMMAND -- 

R U N  
E x e c u t e  Program 

RUN i s  t h e  command t h a t  e x e c u t e s  y o u r  program.  RUN c o m p i l e s ,  i f  
n e c e s s a r y ,  a n d  e x e c u t e s  t h e  program t h a t  is  i n  r e s i d e n t  memory. 
I f  t h e  program is i n  t h e  fo rm of a BASIC s o u r c e  program,  t h e r e  
w i l l  b e  a s h o r t  d e l a y  w h i l e  RUN i s  c o m p i l i n g  t h e  p rog ram b e f o r e  
r u n n i n g  i t .  

I f  you i n c l u d e  a f i l e  s p e c i f i c a t i o n ,  BASIC w i l l  Load o r  Old  t h e  
program f rom d i s k  a n d  e x e c u t e  i t .  You may have  BASIC Run e i t h e r  
a BASIC s o u r c e  program o r  a c o m p i l e d  program.  I f  you u s e  RUN t o  
r u n  a c o m p i l e d  program,  be  s u r e  t o  f i r s t  c l e a r  a n y  BASIC 
programs  you h a v e  i n  r e s i d e n t  memory. 

RUN 

E x e c u t e s  t h e  program i n  r e s i d e n t  memory. 

RUN PROGRAM/CMP:2 

Loads t h e  c o m p i l e d  program PROGRAM/CMP f rom d r i v e  2 a n d  e x e c u t e s  
i t .  

RUN PROGRAM/BAS 

Loads t h e  BASIC s o u r c e  program PROGRAM/BAS a n d  e x e c u t e s  i t .  

RU PROGRAM 

Loads t h e  program PROGRAM a n d  e x e c u t e s  i t .  
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-- COMMAND -- 

SAVE 
Save BASIC Source Program on Disk 

SAVE file 
'file' is a TRSDOS file specification. If 

omitted, the program will be saved under 
the file specification used in the last 
OLD command. 

BASIC has two commands for storing programs on a disk file: SAVE 
and COMPILE. SAVE stores the program in its existing BASIC 
source program format. COMPILE converts the program and stores 
it as an object code or machine language program. 

a SAVE is the best command to use when storing programs that you 
might list, revise, or add to in the future. To use it type 
SAVE and the appropriate file specification. (See the section 
on TRSDOS file specifications) . 
If you SAVE a program using a file specification that already 
exists, the existing program file will be wiped out. It will be 
replaced by the program file you are saving. 

You may leave out the file specification with SAVE. The program 
will then be saved under the same file specification that you 
used to load the last program with the OLD command. 

To label the files that are BASIC source programs versus the 
Compiled ob~ect programs, we suggest you use the extension /BAS 
for Saved programs and /CMP for Compiled programs. 

A Saved program is in ASCII code or text format. 

Examples -------- 

SAVE FILE~/BAS. JOHNQDOE : 3 
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S a v e s  t h e  r e s i d e n t  BASIC p r o g r a m .  T h e  f i l e n a m e  is F I L E 1 ,  t h e  
e x t e n s i o n  i s  /BAS, a n d  t h e  p a s s w o r d  is  JOHNQDOE. T h e  f i l e  is  
stored on t h e  d i s k  i n  d r i v e  3 .  

S a v e s  t h e  r e s i d e n t  BASIC p r o g r a m .  T h e  f i l e n a m e  is F I L E 1  a n d  t h e  
e x t e n s i o n  is  /BAS. S i n c e  n o  d r i v e  is  s p e c i f i e d ,  BASIC w i l l  
s tore  t h e  p r o g r a m  i n  t h e  f i r s t  d r i v e  w h i c h  h a s  room f o r  i t .  

S  A  

S a v e s  t h e  r e s i d e n t  BASIC p r o g r a m .  I t  w i l l  b e  saved u n d e r  t h e  
same f i l e  s p e c i f i c a t i o n  u s e d  i n  t h e  l a s t  OLD command. 
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-- COMMAND -- 

S I Z E  
P r i n t  Used a n d  Unused Memory 

SIZE 

By e x e c u t i n g  t h e  SIZE command, BASIC w i l l  p r i n t  t h e  amount  of  
s p a c e  b e i n g  u s e d  by t h e  r e s i d e n t  p r o g r a m  a n d  t h e  amount  of  s p a c e  
t h a t  is u n u s e d .  The v a l u e s  are  e x p r e s s e d  i n  b y t e s  b o t h  as a 
d e c i m a l  a n d  a h e x a d e c i m a l  v a l u e .  

Example  ------- 

0 SIZE 

P r i n t s  t h e  number of b y t e s  t h e  r e s i d e n t  p r o g r a m  is u s i n g ,  a n d  
t h e  number o f  u n u s e d  b y t e s  r e m a i n i n g  i n  memory. 
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i 

-- COMMAND -- 

STEP 
E x e c u t e  P o r t i o n  of P r o g r a m  

STEP number  
' number  ' i s  t h e  number  o f  l i n e s  t o  e x e c u t e  

STEP e x e c u t e s  t h e  number  o f  l i n e s  i n  t h e  p r o g r a m  y o u  s p e c i f y ,  
b e g i n n i n g  w i t h  t h e  n e x t  e x e c u t a b l e  s t a t e m e n t .  

STEP i s  n o r m a l l y  u s e d  i n  d e b u g g i n g  a program. You may e x e c u t e  
t h e  e n t i r e  p r o g r a m .  p o r t i o n s  a t  a t i m e  u s i n g  STEP. 

E x a m p l e  ------- 

STEP 5 

E x e c u t e s  t h e  n e x t  f i v e  s t a t e m e n t s  i n  t h e  p r o g r a m .  
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-- COMMAND -- 

SYSTEM 
Return to TRSDOS 

SYSTEM returns you to TRSDOS, the disk operating system. 

Examples -------- 

SYSTEM 

Returns you to TRSDOS READY. Your resident BASIC program will 
be lost. 

Radm 
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-- COMMAND -- 

TRACE ON, TRACE OFF 
T u r n  T r a c e r  On,  Of f  

TRACE ON 
TRACE OFF 
TRACE 

TRACE is a u s e f u l  command f o r  d e b u g g i n g  a n d  a n a l y z i n g  a p r o g r a m .  
TRACE ON t u r n s  o n  a tracer.  E a c h  t i m e  t h e  p r o g r a m  a d v a n c e s  t o  a 
new p r o g r a m  l i n e ,  t h e  l i n e  number  w i l l  be d i s p l a y e d .  

TRACE OFF t u r n s  t h e  tracer o f f .  TRACE p r i n t s  w h e t h e r  t h e  tracer 
i s  o n  or  o f f .  

E x a m p l e s  
-------- 

TRACE ON 

When t h e  p r o g r a m  i s  RUN e a c h  p r o g r a m  l i n e  number  w i l l  be p r i n t e d  
i n  w h i l e  t h a t  l i n e  i s  e x e c u t i n g .  

TR OFF 

T u r n s  o f f  t h e  t racer.  

TRACE 

P r i n t s  w h e t h e r  t h e  tracer is o n  or o f f .  
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C o m p i l e r  BASIC s u p p l i e s  t h e  l a n g u a g e  RSBASIC t o  u s e  i n  w r i t i n g  
p r o g r a m s .  RSBASIC i s  a f o r m  o f  BASIC, a n d  i n  t h i s  m a n u a l ,  we 
r e f e r  t o  i t  as  BASIC, T h i s  s e c t i o n  h a s  t h e  r e f e r e n c e  
i n f o r m a t i o n  y o u  n e e d  t o  u s e  RSBASIC. 

W e  a re  a s s u m i n g  t h a t  y o u  a re  a l r e a d y  f a m i l i a r  w i t h  BASIC. I f  
y o u  a re  a n e w c o m e r  t o  BASIC, t h e r e  are  many g o o d  BASIC t e a c h i n g  
b o o k s  a v a i l a b l e .  Here are s o m e  we r e c o m m e n d :  

COMPUTER PROGRAMMING I N  BASIC FOR EVERYONE, T h o m a s  D w y e r  a n d  
M i c h a e l  K a u f m a n ,  R a d i o  S h a c k  C a t a l o g  Number  6 2 - 2 0 1 5 .  

BASIC AND THE PERSONAL COMPUTER, T h o m a s  Dwyer  a n d  M a r g o t  
C r i t c h f i e l d ;  A d d i s o n - W e s l e y  P u b l i s h i n g  C o m p a n y ,  1 9 7 8 .  

BASIC FROM THE GROUND UP, D a v i d  E .  S i m o n ;  R a y d e n  B o o k  C o m p a n y ,  
1 9 7 8 .  

ILLUSTRA'TING BASIC, D o n a l d  A l c o c k ;  C a m b r i d g e  U n i v e r s i t y  P r e s s ,  
1 9 7 7 .  
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SPECIAL MODEL I/III PROGRAMMING TIPS 

Programming  t h e  V i d e o  D i s p l a y  ............................. 

T h e  Model I/III Video D i s p l a y  h a s  two  modes: s c ro l l  a n d  
g r a p h i c s .  Wi th  t h e  e x c e p t i o n  o f  g r a p h i c s  c h a r a c t e r s ,  BASIC 
p r i n t s  a l l  o u t p u t  t o  t h e  d i s p l a y  u s i n g  t h e  scroll  mode. S e e  
PRINT f o r  i n f o r m a t i o n  on p rogramming  i n  t h e  scroll  mode. S e e  
CRTG f o r  i n f o r m a t i o n  on p rogramming  i n  t h e  g r a p h i c s  mode. ( B o t h  
PRINT a n d  CRTG are  i n  t h e  Keywords C h a p t e r ) .  
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INTRODUCTION ------------ 

T h i s  c h a p t e r  e x p l a i n s  h o w  BASIC h a n d l e s  and m a n i p u l a t e s  da ta .  
T h i s  i n f o r m a t i o n  w i l l  prove h e l p f u l  i n  w r i t i n g  programs w h i c h  
h a n d l e  da ta  more e f f i c i e n t l y .  

OUTLINE OF CHAPTER 3 
BASIC CONCEPTS 

I .  O v e r v i e w  -- E l e m e n t s  of a P r o g r a m  
A.  Program 
B.  S t a t e m e n t s  
C .  E x p r e s s i o n s  
D. T e s t s  

11. How BASIC H a n d l e s  D a t a  
A. Ways of R e p r e s e n t i n g  D a t a  

1. C o n s t a n t s  
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OVERVIEW -- ELEMENTS OF A PROGRAM ................................. 

PROGRAM 

A program is made up of one or more numbered lines. Each line 
contains one or more BASIC statements. BASIC allows line 
numbers from 0 to 6 5 5 3 5  inclusive. The maximum number of lines 
BASIC allows in a program are 2048 lines. 

a You may include up to 255  characters per line, not including the 
line number. You may also have two or more statements to a 
line, separated by colons. 

Here is a sample program: 

line BASIC colon between BASIC 
number statement statements statement 

100 PRINT : PRINT "THIS IS THE FIRST PRINT LINE" 
110 FOR I = 1 TO 1000: NEXT I : 'DELAY LOOP 
120 PRINT STRINGS (28, "-" ) ; 
130 PRINT "THIS IS THE NEXT" 

When BASIC executes a program, it handles the statements one at 
a time, starting at the first and proceeding to the last. Some 
statements, such as GOTO, ON .. . GOTO, GOSUB, change this 
sequence. 

STATEMENTS 

A statement is a complete instruction to BASIC, telling the 
Computer to perform some operations. For example: 

Radle ma&l 
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T e l l s  t h e  C o m p u t e r  t o  p e r f o r m  t h e  o p e r a t i o n s  o f  ( 1 )  l o c a t i n g  
l i n e  1 0 0  a n d  ( 2 )  e x e c u t i n g  t h e  s t a t e m e n t  on  t h a t  l i n e ,  

STOP 

T e l l s  t h e  C o m p u t e r  t o  p e r f o r m  t h e  o p e r a t i o n  o f  s t o p p i n g  
e x e c u t i o n  o f  t h e  p r o g r a m .  

Many s t a t e m e n t s  i n s t r u c t  t h e  c o m p u t e r  t o  p e r f o r m  o p e r a t i o n s  w i t h  
da ta .  F o r  e x a m p l e ,  i n  t h e  s t a t e m e n t :  

PRINT " SEPTEMBER REPORT " 

t h e  da ta  is SEPTEMBER REPORT, T h e  s t a t e m e n t  i n s t r u c t s  t h e  
C o m p u t e r  t o  p r i n t  t h e  da ta  i n s i d e  t h e  q u o t e s ,  

EXPRESSIONS 

An e x p r e s s i o n  is a c t u a l l y  a g e n e r a l  term f o r  d a t a .  T h e r e  are  
t w o  t y p e s  o f  e x p r e s s i o n s :  

1. N u m e r i c  e x p r e s s i o n s ,  w h i c h  a re  c o m p o s e d  o f  n u m e r i c  
da ta .  E x a m p l e s :  

2 .  S t r i n g  e x p r e s s i o n s ,  w h i c h  are c o m p o s e d  o f  c h a r a c t e r  d a t a ,  
E x a m p l e s :  

A$ " STSTKING " 
" "STKING " "'DATA " M0$ & "DATAQ* 
S E G $ ( A $ , 2 , 5 )  & S E G $ ( " m N W , 1 , 2 )  M$ & A $  & B$ 

F u n c t i o n s  
--------- 

F u n c t i o n s  are  a u t o m a t i c  s u b r o u t i n e s ,  Most BASIC f u n c t i o n s  
p e r f o r m  c o m p u t a t i o n s  o n  da ta .  Some s e r v e  a s p e c i a l  p u r p o s e  s u c h  
as  c o n t r o l l i n g  t h e  v i d e o  d i s p l a y .  You may u s e  f u n c t i o n s  i n  t h e  
same manner  t h a t  y o u  u s e  a n y  da ta  -- as p a r t  o f  a s t a t e m e n t .  
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TRS=E~O 

T h e s e  a r e  some o f  BASIC's  f u n c t i o n s :  

I N T  
ABS 
STRINGS 
SEG$ 

TESTS 

BASIC w i l l  p e r f o r m  t w o  k i n d s  of  tests t o  see i f  a c e r t a i n  k i n d  
o f  r e l a t i o n s h i p  e x i s t s  b e t w e e n  two or more  e x p r e s s i o n s :  

1. R e l a t i o n a l  tests ,  w h i c h  t e s t  t h e  e q u i v a l e n c y  r e l a t i o n s h i p  
b e t w e e n  t h e  two e x p r e s s i o n s .  Examples :  

2. L o g i c a l  tests ,  w h i c h  t e s t  t h e  l o g i c a l  r e l a t i o n s h i p  
b e t w e e n  r e l a t i o n s .  Examples :  

A$ = "YES" AND B$ = "NO" 
C > 5 O R M < B O R O > 2  

F o r  t h e  rest  of t h i s  c h a p t e r ,  we w i l l  c o v e r  i n  d e t a i l  t h e  way 
BASIC h a n d l e s  d a t a  a n d  d a t a  o p e r a t i o n s ,  a n d  how t o  i n p u t  data 
i n t o  y o u r  p r o g r a m .  The p r e c e d i n g  o v e r v i e w  s h o u l d  g i v e  you  
e n o u g h  i n f o r m a t i o n  i f  you  are  i n  a h u r r y  t o  b e g i n  u s i n g  C o m p i l e r  
BASIC. 
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TRS-80 @ 

HOW BASIC HANDLES DATA 
...................... 

T h i s  s e c t i o n  provides i n f o r m a t i o n  o n  how t o  r e p r e s e n t  data t o  
BASIC a n d  how BASIC w i l l  i n t e r p r e t  a n d  s tore  it .  I t  c o n t a i n s  
t h e  n e c e s s a r y  b a c k g r o u n d  i n f o r m a t i o n  f o r  w r i t i n g  p r o g r a m s  w h i c h  
h a n d l e  d a t a  e f f i c i e n t l y  . 
WAYS OF REPRESENTING DATA 

BASIC r e c o g n i z e s  data  i n  t w o  f o r m s  -- e i t h e r  d i r e c t l y ,  a s  
c o n s t a n t s ,  or by r e f e r e n c e  t o  a memory l o c a t i o n ,  as  v a r i a b l e s .  

C o n s t a n t s  
--------- 

A l l  da ta  is i n p u t  i n t o  a p r o g r a m  as " c o n s t a n t s "  -- v a l u e s  w h i c h  
a re  n o t  s u b j e c t  t o  c h a n g e .  For e x a m p l e ,  t h e  s t a t e m e n t :  

PRINT "1 PLUS 1 EQUALS "; 2 

c o n t a i n s  o n e  s t r i n g  c o n s t a n t ,  

PLUS EQUALS 

a n d  o n e  n u m e r i c  c o n s t a n t  

I n  t h e s e  e x a m p l e s ,  t h e  c o n s t a n t s  are " i n p u t "  t o  t h e  PRINT 
s t a t e m e n t .  They  t e l l  PRINT w h a t  data  t o  p r i n t  o n  t h e  D i s p l a y .  
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T h e s e  a re  m o r e  e x a m p l e s  o f  c o n s t a n t s :  

3 . 1 4 1 5 9  "L. 0. SMITH" 
1 . 7 7 5 3 + 3  "0123456789ABCDEFW 
"NAME TITLE" -123 .453-8  
5 7  "AGE " 

V a r i a b l e s  
--------- 

A v a r i a b l e  is  a p l a c e  i n  memory -- a s o r t  o f  b o x  or p i g e o n h o l e  
-- w h e r e  d a t a  is  s t o r e d .  U n l i k e  a c o n s t a n t ,  a v a r i a b l e ' s  v a l u e  
c a n  c h a n g e .  T h i s  a l l o w s  y o u  t o  w r i t e  p r o g r a m s  d e a l i n g  w i t h  
c h a n g i n g  q u a n t i t i e s .  For e x a m p l e ,  i n  t h e  s t a t e m e n t :  

A$ = "OCCUPATION" 

T h e  v a r i a b l e  A$ now c o n t a i n s  t h e  data OCCUPATION. H o w e v e r ,  i f  
t h i s  s t a t e m e n t  a p p e a r e d  l a t e r  i n  t h e  p r o g r a m :  

A$ = "FINANCE" 

T h e  v a r i a b l e  A$ w o u l d  n o  l o n g e r  c o n t a i n  OCCUPATION. I t  w o u l d  
c o n t a i n  t h e  data FINANCE. 

V a r i a b l e  N a m e s  

I n  BASIC, v a r i a b l e s  a re  r e p r e s e n t e d  by  n a m e s .  V a r i a b l e  n a m e s  
m u s t  b e g i n  w i t h  a l e t t e r ,  A t h r o u g h  Z .  T h i s  l e t te r  may be u p p e r  
or l o w e r  case a n d  may be f o l l o w e d  by u p  t o  5 c h a r a c t e r s  -- 
e i t h e r  d i g i t s  or  le t ters  -- f o r  a t o t a l  o f  6  c h a r a c t e r s .  

F o r  e x a m p l e  

AMOUNT A A12345 A 1  BlAB2 a B  

are  a l l  v a l i d  a n d  d i s t i n c t  v a r i a b l e  n a m e s .  

V a r i a b l e  n a m e s  may b e  l o n g e r  t h a n  s i x  c h a r a c t e r s .  H o w e v e r ,  o n l y  
t h e  f i r s t  s i x  c h a r a c t e r s  are  s i g n i f i c a n t  i n  BASIC. 
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For example: 

SUPEHN SUPERNUM SUPERNUMERARY 

a re  a l l  t reated as  the same variable by B A S I C .  

Reserved Words 

BASIC has reserved cer ta in  words as BASIC  functions. You cannot 
use these or the operator NOT as  variable names. For example: 

ABS S I N  LEN ASC 

cannot be used a s  variable names, because they a re  BASIC 
functions. However you can use reserved words ins ide variable 
names. For example, A B S l  and LENGTH a re  okay. 

A BASIC statement may be used as  long as it does not s t a r t  the 
statement. For example: 

LET LET = 1 0  

i s  okay, b u t  

LET = 1 0  

i s  not. 

Simple and Subscripted Variables 

A l l  of the variables mentioned above are  simple variables ( a l s o  
termed s c a l a r s ) .  They can only refer  t o  one data item. 

Variables may a l so  be subscripted so tha t  an en t i r e  l i s t  of data 
can be stored under one variable name. This method of data 
storage i s  cal led an array. For example, an array named A may 
contain these elements (subscripted var iab les ) :  

You may use each of these elements t o  s tore  a separate data 
item, such as: 
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In this example, array A is a one dimensional array, since each 
element contains only one subscript. An array may also be two 
dimensional, with each element containing two subscripts. For 
example, a two-dimensional array named X could contain these 
elements: 

Compiler BASIC does not allow for more than two dimensions to an 
array. 

Arrays must always be dimensioned before they are used, to 
reserve room in memory for them. The DIM statement dimensions 
arrays. Array A, in the example above would be dimensioned 
with: 

DIM A ( 4 )  

to allow room for 5 subscripted variables ( 0 ,  1, 2, 3, and 4). 
Array X would be dimensioned with: 

DIM ~ ( 1 1 1 )  

to allow room for 2 subscripted variables in one dimension and 2 
in the second dimension for a total of 2 * 2 = 4 subscripted 
variables. 

Note: See DIM for more information on arrays. 
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HOW BASIC STORES DATA 

The way t h a t  BASIC s t o r e s  d a t a  d e t e r m i n e s  t h e  amount  o f  memory 
i t  w i l l  consume a n d  t h e  s p e e d  i n  w h i c h  BASIC c a n  p r o c e s s  i t .  

Numer ic  Data 
------------ 

BASIC stores a l l  numbers  as e i t h e r  i n t e g e r  o r  rea l .  

I n t e g e r s  
( S p e e d  a n d  E f f i c i e n c y ,  L i m i t e d  R a n g e )  

T o  b e  stored as a n  i n t e g e r ,  a number m u s t  b e  w h o l e  a n d  i n  t h e  
r a n g e  o f  -32768 t o  32767 .  An i n t e g e r  v a l u e  r e q u i r e s  o n l y  t w o  
b y t e s  of  memory f o r  s t o r a g e .  A r i t h m e t i c  o p e r a t i o n s  are  f a s t e r  
when b o t h  o p e r a n d s  are i n t e g e r s .  

F o r  e x a m p l e  : 

c a n  a l l  b e  s t o r e d  a s  i n t e g e r s .  

Note: I n t e g e r s  are  s t o r e d  i n  t w o ' s  complement  n o t a t i o n .  An 
e x p l a n a t i o n  o f  t h a t  is i n  t h e  Programmers  I n f o r m a t i o n  S e c t i o n .  

R e a l  Numbers 
(Maximum P r e c i s i o n ,  S l o w e r  i n  C o m p u t a t i o n s )  

BASIC c a n  s tore u p  t o  1 4  s i g n i f i c a n t  d i g i t s  when a number i s  
s t o r e d  as  a real  number .  ( I t  p r i n t s  t h e  f i r s t  6 d i g i t s ,  
r o u n d i n g  o f f  t h e  l a s t  d i g i t . )  

T h i s  i s  t h e  r a n g e  of  rea l  numbers :  

A rea l  number r e q u i r e s  8 b y t e s  o f  s t o r a g e .  The f i r s t  b y t e  is  
f o r  t h e  e x p o n e n t .  Two d i g i t s  o f  t h e  number are  s t o r e d  i n  e a c h  
o f  t h e  n e x t  7  b y t e s .  
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N o t e :  An e x p l a n a t i o n  o f  t h e  way BASIC stores real  n u m b e r s ,  i n  
B i n a r y  Coded D e c i m a l  f o r m a t ,  is  i n  t h e  P r o g r a m m e r s  I n f o r m a t i o n  
S e c t i o n .  

S t r i n g  Data ----------- 

S t r i n g s  ( s e q u e n c e s  o f  c h a r a c t e r s )  a re  u s e f u l  f o r  s t o r i n g  
non-numer ic  i n f o r m a t i o n  s u c h  as  names,  addresses, t e x t ,  e tc .  You 
may s tore a n y  ASCII c h a r a c t e r s  as  a s t r i n g .  ( A  l i s t  o f  ASCII 
c h a r a c t e r s  i s  i n  t h e  A p p e n d i x . )  

F o r  e x a m p l e ,  t h e  d a t a  c o n s t a n t :  

J a c k  Brown, Age 38 

c a n  be stored as  a s t r i n g  o f  1 8  c h a r a c t e r s .  Each  c h a r a c t e r  ( a n d  
b l a n k )  i n  t h e  s t r i n g  is  stored as  a n  A S C I I  code, r e q u i r i n g  o n e  
b y t e  o f  s t o r a g e .  BASIC w o u l d  s t o r e  t h e  a b o v e  s t r i n g  c o n s t . a n t  
i n t e r n a l l y  as: 

a .......................................................... 
Hex 4A 6 1  6 3  6B 20 42 72 6F 77 6E 2C 20 4 1  67 65 20 33 38  C o d e  

A S C I I J  a c k B r o w n ,  A g e  3 8  
C h a r -  
acter ........................................................... 

A s t r i n g  c a n  b e  u p  t o  255  c h a r a c t e r s  l o n g .  S t r i n g s  w i t h  l e n g t h  
z e r o  are  called " n u l l "  or "empty" .  
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HOW BASIC CLASSIFIES CONSTANTS 

When BASIC e n c o u n t e r s  a d a t a  c o n s t a n t  i n  a s t a t e m e n t ,  i t  m u s t  
d e t e r m i n e  t h e  t y p e  o f  t h e  c o n s t a n t  ( s t r i n g ,  i n t e g e r ,  or  r e a l ) .  
T h e s e  are t h e  r u l e s  it u s e s :  

R u l e  1 
------ 

I f  t h e  v a l u e  is  e n c l o s e d  i n  d o u b l e - q u o t e s ,  it is a s t r i n g .  F o r  
e x a m p l e  : 

"YES" 
"3331  W a v e r l y  Way" 
"1234567890" 

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

R u l e  2 ------ 

I f  t h e  v a l u e  h a s  a & mark i n  f r o n t  o f  i t ,  it is a h e x a d e c i m a l  
number.  F o r  e x a m p l e  : 

are a l l  h e x a d e c i m a l  numbers .  H e x a d e c i m a l  numbers  are a c t u a l l y  
s t o r e d  as  i n t e g e r s .  You may u s e  h e x a d e c i m a l  numbers  i n  s p e c i a l  
cases s u c h  as i n  t h e  EXT s t a t e m e n t .  

R u l e  3  
------ 

I f  t h e  v a l u e  is  n o t  i n  q u o t e s ,  it i s  a number .  (An e x c e p t i o n  t o  
t h i s  r u l e  is d u r i n g  data i n p u t  by a n  o p e r a t o r .  S e e  INPUT, LINE 
INPUT, INKEYS, a n d  INPUTS.) 

F o r  e x a ~ n p l e  : 

a r e  a l l  n u m e r i c  data.  
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R u l e  4 
------ 

Whole numbers  i n  t h e  r a n g e  o f  -32768 t o  32767 a r e  i n t e g e r s .  F o r  
e x a m p l e  : 

a re  i n t e g e r  c o n s t a n t s .  

R u l e  5 ------ 

I f  t h e  number c o n t a i n s  a d e c i m a l  p o i n t  or is o u t s i d e  t h e  i n t e g e r  
r a n g e  d e f i n e d  i n  r u l e  3  a b o v e ,  it i s  real .  A l s o ,  i f  it c o n t a i n s  
t h e  l e t te r  E,  it is real .  

N o t e :  E x p o n e n t s  are p r i n t e d  w i t h  t h e  l e t t e r  E.  The E  i n d i c a t e s  
t h a t  t h e  v a l u e  p r i n t e d  m u l t i p l i e d  by t h e  s p e c i f i e d  power o f  1 0  
r e p r e s e n t s  t h e  d a t a  s t o r e d .  F o r  e x a m p l e :  

R e p r e s e n t s  t h e  v a l u e  1 0 0 0 0 0 0 0 ,  o r  1 *' 1 0  * *  7 .  

R e p r e s e n t s  t h e  v a l u e  .00000001  o r  1 * 1 0  * *  -8. 
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HOW BASIC C L A S S I F I E S  VARIABLES 

When BASIC e n c o u n t e r s  a v a r i a b l e  name i n  t h e  p r o g r a m ,  it 
c lass i f i e s  i t  as e i t h e r  a s t r i n g ,  i n t e g e r  or real  n u m b e r .  I t  
w i l l  o n l y  c l a s s i f y  t h e  va r i ab le  name o n c e  i n  t h e  p r o g r a m .  You 
c a n n o t  g e t  BASIC t o  r e - c l a s s i f y  a p a r t i c u l a r  va r i ab le  n a m e .  

T h e s e  are  t h e  r u l e s  BASIC u s e s  t o  c l a s s i f y  va r i ab les :  

R u l e  1 

U n l e s s  BASIC e n c o u n t e r s  a d e f i n i t i o n  s t a t e m e n t  (described i n  
r u l e  2 b e l o w )  or a t y p e  d e c l a r a t i o n  t ag  (described i n  r u l e  3 
b e l o w ) ,  BASIC c l a s s i f i e s  a l l  va r iab le  n a m e s  as rea l  n u m b e r  t y p e s  
a n d  stores t h e m  i n  8 b y t e s .  For e x a m p l e :  

AB AMOUNT XY L  

a re  a l l  real  n u m b e r  va r i ab les  i n i t i a l l y .  I f  t h i s  is t h e  f i r s t  
l i n e  o f  y o u r  p r o g r a m :  

BASIC w i l l  c l a s s i f y  L P  as  a real n u m b e r  v a r i a b l e .  

R u l e  2 
------ 

I f  BASIC e n c o u n t e r s  a d e f i n i t i o n  s t a t e m e n t ,  BASIC w i l l  c l a s s i f y  
va r iab les  a c c o r d i n g  t o  t h e  i n s t r u c t i o n s  o f  t h a t  s t a t e m e n t .  
T h e r e  are t h r e e  d e f i n i t i o n  s t a t e m e n t s :  

STRING 
INTEGER 
REAL 

T h e  STRING S t a t e m e n t  

STRING i n s t r u c t s  BASIC t o  c l a s s i f y  a l l  v a r i a b l e  n a m e s  as s t r i n g .  
For e x a m p l e :  

STRING 
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"B"RSlB0 

i n s t r u c t s  BASIC t o  c l a s s i f y  a l l  v a r i a b l e  names  as s t r i n g ,  

STRING L 

i n s t r u c t s  BASIC t o  c l a s s i f y  o n l y  t h o s e  v a r i a b l e  names  b e g i n n i n g  
w i t h  t h e  l e t t e r  L a s  s t r i n g .  

BASIC a s s u m e s  t h a t  a l l  s t r i n g  v a r i a b l e s  s h o u l d  b e  s tored i n  2 5 5  
b y t e s .  F o r  e x a m p l e ,  e v e n  t h o u g h  t h i s  s t a t e m e n t  o n l y  a s s i g n s  4 
b y t e s  o f  da ta  t o  L: 

L  = "JOHN" 

BASIC stores t h i s  data i n  2 5 5  b y t e s ,  T h i s  c a u s e s  L  t o  c o n t a i n  
2 5 1  b y t e s  o f  u n u s e d  s p a c e .  

255 bytes 

T o  k e e p  f r o m  w a s t i n g  s p a c e  i n  memory,  y o u  may s p e c i f y  t h e  number  
o f  b y t e s  t o  u s e  i n  s t o r i n g  v a r i a b l e s .  For e x a m p l e ,  i n  t h i s  
p r o g r a m :  

1 0  STRING*4 L  
20 L  = "JOHN" 
30 LAST = "ALEXANDER" 

L  a n d  LAST w i l l  e a c h  c o n t a i n  4 b y t e s  o f  s t r i n g  data:  

4 bytes 

0 
I f  y o u  w a n t  t o  store a l l  v a r i a b l e  n a m e s  b e g i n n i n g  w i t h  t h e  
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l e t te r  L  as  s t r i n g  v a r i a b l e s  e x c e p t  f o r  t h e  v a r i a b l e  LAST, y o u  
c a n  u s e  t h e  D I M  s t a t e m e n t :  

1 0  STRING"4 L  
20  D I M  LASTS9 
30 L  = "JOHN" 
40 LAST = "ALEXANDER" 

T h i s  p r o g r a m  stores t h e  v a r i a b l e  L i n  4  b y t e s  a n d  LAST i n  9 
b y t e s .  

4 bytes 

- - I  --- 

Note: See D I M  a n d  STRING fo r  m o r e  i n f o r m a t i o n .  

T h e  INTEGER S t a t e m e n t  

INTEGER i n s t r u c t s  BASIC t o  c l a s s i f y  a l l  v a r i a b l e  names  as 
i n t e g e r .  For e x a m p l e :  

INTEGER A 

i n s t r u c t s  BASIC t o  c l a s s i f y  a l l  va r iab le  n a m e s  b e g i n n i n g  w i t h  
t h e  l e t t e r  A as  i n t e g e r s .  

INTEGER 

i n s t r u c t s  BASIC t o  c l a s s i f y  a l l  v a r i a b l e  names  as i n t e g e r s .  

I n  t h e  p r e s e n t  f o r m  of BASIC, a l l  i n t e g e r  v a r i a b l e s  are stored 
i n  2 b y t e s .  

T h e  REAL S t a t e m e n t  

REAL i n s t r u c t s  BASIC t o  c l a s s i f y  v a r i a b l e  n a m e s  i n  i t s  le t ter  
l i s t  as real  n u m b e r s .  For e x a m p l e ,  t h i s  program: 

1 0  INTEGER 
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20 REAL X-Z 

i n s t r u c t s  BASIC t o  c l a s s i f y  a l l  v a r i a b l e  names,  e x c e p t  f o r  t h o s e  
b e g i n n i n g  w i t h  X ,  Y ,  or Z ,  a s  i n t e g e r s .  BASIC w i l l  c l a s s i f y  
v a r i a b l e  names b e g i n n i n g  w i t h  X ,  Y ,  a n d  Z a s  real .  

I n  t h e  p r e s e n t  f o r m  o f  BASIC, a l l  real  number v a r i a b l e s  are 
stored i n  e i g h t  b y t e s .  

I l l e g a l  U s e  o f  D e f i n i t i o n  S t a t e m e n t s  

You c a n n o t  i n t r o d u c e  a d e f i n i t i o n  s t a t e m e n t  a f t e r  a n  e x e c u t a b l e  
s t a t e m e n t .  An e x e c u t a b l e  s t a t e m e n t  i s  a s t a t e m e n t  o t h e r  t h a n  a 
d e f i n i t i o n  s t a t e m e n t .  F o r  e x a m p l e :  

1 0  L  = 1 0  
20 STRING 

p r o d u c e s  a n  e r r o r ,  s i n c e  STRING may n o t  f o l l o w  t h e  e x e c u t a b l e  
s t a t e m e n t  L  = 1 0 .  However,  

1 0  STRING 

i s  correct. 

R u l e  3 
------ 

I f  a v a r i a b l e  name h a s  a t y p e  d e c l a r a t i o n  t a g  f o l l o w i n g  i t ,  
BASIC w i l l  c l a s s i f y  i t  as s t r i n g  or i n t e g e r  a c c o r d i n g  t o  t h e  
a t t r i b u t e s  o f  t h a t  t a g :  

$ S t r i n g  
% I n t e g e r  
# R e a  1 

(However ,  you  c a n n o t  u s e  t a g s  t o  r e - c l a s s i f y  v a r i a b l e  names 
w h i c h  BASIC h a s  a l r e a d y  c l a s s i f i e d  p r e v i o u s l y  i n  t h e  p r o g r a m . )  

F o r  e x a m p l e ,  i f  t h e  v a r i a b l e  names S ,  MON, FINANCE, a n d  CHART 
h a v e  n o t  y e t  b e e n  u s e d  i n  t h e  p r o g r a m :  

w i l l  a l l  b e  c l a s s i f i e d  as  s t r i n g  v a r i a b l e  names,  r e g a r d l e s s  o f  a 
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what a t t r i b u t e s  have been a s s igned  t o  t h e  le t ters  S ,  M, F, and  
C .  

I f  t h e  v a r i a b l e  names I ,  LM, NUM, and COUNTER have not  y e t  been 
used:  

w i l l  a l l  be c l a s s i f i e d  a s  i n t e g e r  v a r i a b l e  names, r e g a r d l e s s  of 
what a t t r i b u t e s  have been a s s i g n e d  t o  t h e  l e t te rs  I ,  L, N ,  and  
C .  

I f  t h e  v a r i a b l e s ,  ER,  ER, MP235, and L I T E  have n o t  y e t  been 
used:  

w i l l  a l l  be c l a s s i f i e d  a s  r e a l  number v a r i a b l e s ,  r e g a r d l e s s  of 
what a t t r i b u t e s  have been a s s igned  t o  t h e  l e t te rs  L, E ,  and  M, 

For  example, i n  t h e  program: 

EO STRING A 
20 AB = "NEW" 

The s t a t e m e n t :  

produces  an e r r o r ,  s i n c e  A13 has  a l r e a d y  been c l a s s i f i e d  a s  a  
s t r i n g  v a r i a b l e  and canno t  be r e - c l a s s i f i e d ,  However: 

i s  accep t ed ,  s i n c e  t h e  t y p e  d e c l a r a t i o n  t a g  ( % I  o v e r r i d e s  t h e  
STRING A s t a t e m e n t ,  

Once you u s e  a  t y p e  d e c l a r a t i o n  t a g  t o  c l a s s i f y  v a r i a b l e s ,  you 
do no t  need t o  u s e  t h e  t a g  any more i n  t h e  program, For 
i n s t a n c e ,  a f t e r  t h i s  s t a t e m e n t  is execu ted :  

You may r e f e r  t o  t h e  s t r i n g  v a r i a b l e  BS a s  s imply B ,  B w i l l  
r e t a i n  t h e  c l a s s i f i c a t i o n  of a  s t r i n g  v a r i a b l e  t h roughou t  t h e  
rest of t h e  program, 

(Even though you on ly  need t o  u s e  t h e  t a g  when you i n t r o d u c e  t h e  
v a r i a b l e  name, w e  s u g g e s t  you u s e  t h e  t a g  every  t i m e  you u s e  t h e  
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TRS-80 

name. This makes the program more consistent and simplifies 
editing. ) 

~ a d l e ~  
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T R S m E 3 0  " 
HOW BASIC CONVERTS NUMERIC DATA 

O f t e n  y o u r  p r o g r a m  m i g h t  a s k  BASIC t o  a s s i g n  a n  i n t e g e r  d a t a  
c o n s t a n t  t o  a real number v a r i a b l e ,  s u c h  a s :  

A = 5  

or a rea l  number c o n s t a n t  t o  a n  i n t e g e r  v a r i a b l e ,  s u c h  as:  

B% = 5 . 2  

T o  d o  t h i s ,  BASIC m u s t  f i r s t  c o n v e r t  t h e  d a t a  c o n s t a n t .  T h i s  is  
how it is d o n e :  

R e a l  Number t o  I n t e g e r  Type  ........................... 

BASIC t r u n c a t e s  ( i g n o r e s )  t h e  f r a c t i o n a l  p a r t  o f  t h e  o r i g i n a l  
v a l u e .  The t r u n c a t e d  v a l u e  m u s t  b e  i n  t h e  r a n g e  of  [ -32768 ,  
32767 1 .  

E x a m p l e s  

A s s i g n s  A8 t h e  v a l u e  -10.  

A% = 32767.9  

A s s i g n s  A% t h e  v a l u e  32767 .  

A% = 2.5E-i-3 

A s s i g n s  A %  t h e  v a l u e  2500 

A% = -123,45678901234 

A s s i g n s  A% t h e  v a l u e  -123.  

A% = 60000 

P r i n t s  a n  i n t e g e r  o v e r f l o w  w a r n i n g  a n d  a s s i g n s  A %  t h e  v a l u e  
32767 .  ( 3 2 7 6 7  i s  t h e  h i g h e s t  number t h a t  c a n  b e  s t o r e d  a s  a n  
i n t e g e r  ) . 
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I n t e g e r  t o  R e a l  Number Type ........................... 

I n  c o n v e r t i n g  i n t e g e r s  t o  real  n u m b e r s ,  t h e  c o n v e r t e d  v a l u e  is 
e q u a l  t o  t h e  o r i g i n a l  v a l u e ,  b u t  it consumes  4 t i m e s  as much 
s t o r a g e  s p a c e .  ( I n t e g e r s  are s t o r e d  i n  2 b y t e s  a n d  rea l  n u m b e r s  
i n  8 b y t e s ) .  F o r  e x a m p l e :  

A = l  

Stores 1 .0000000000000  i n  A. 

I l l e g a l  C o n v e r s i o n s  ------------------- 

BASIC c a n n o t  a u t o m a t i c a l l y  c o n v e r t  n u m e r i c  v a l u e s  t o  s t r i n g ,  o r  
v i c e  v e r s a .  F o r  e x a m p l e ,  t h e  s t a t e m e n t s :  

are i l l e g a l .  ( U s e  STRS a n d  VAL t o  a c c o m p l i s h  s u c h  c o n v e r s i o n s ) .  
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HOW BASIC PERFORMS OPERATIONS ON DATA 

T h i s  s e c t i o n  e x p l a i n s  how y o u  c a n  i n s t r u c t  BASIC t o  m a n i p u l a t e  
or tes t  y o u r  d a t a .  The t w o  means y o u  h a v e  a v a i l a b l e  a re  
o p e r a t o r s  a n d  f u n c t i o n s .  

OPERATORS 

An o p e r a t o r  is a s i n g l e  symbol  or word w h i c h  s i g n i f i e s  some 
a c t i o n  t o  b e  t a k e n  on o n e  or t w o  s p e c i f i e d  v a l u e s  r e f e r r e d  t o  as 
o p e r a n d s .  

I n  g e n e r a l ,  a n  o p e r a t o r  is  u s e d  l i k e  t h i s :  

o p e r a n d - 1  o p e r a t o r  o p e r a n d - 2  
o p e r a n d - 1  a n d  -2 c a n  b e  e x p r e s s i o n s .  

A f e w  o p e r a t i o n s  t a k e  o n l y  o n e  o p e r a n d ,  a n d  a re  u s e d  l i k e  t h i s :  

o p e r a t o r  o p e r a n d  
T h i s  is  t h e  f o r m  f o r  a u n a r y  o p e r a t i o n .  

E x a m p l e s :  

The a d d i t i o n  o p e r a t o r  + c o n n e c t s  or relates i t s  two  o p e r a n d s ,  6 
a n d  2 ,  t o  p r o d u c e  t h e  r e s u l t  8 .  
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The n e g a t i o n  o p e r a t o r  - acts  on a  s i n g l e  o p e r a n d  5 t o  p r o d u c e  
t h e  r e s u l t  n e g a t i v e  5 .  

N e i t h e r  6 + 2 or  -5 c a n  s t a n d  a l o n e ;  t h e y  must be  u s e d  i n  
s t a t e m e n t s  t o  be  m e a n i n g f u l  t o  BASIC. Fo r  example:  

A = 6 + 2  
PRINT -5 

O p e r a t o r s  f a l l  i n t o  t h r e e  c a t e g o r i e s :  

Numeric 
S t r i n g  
T e s t  

b a s e d  on t h e  k i n d s  o f  o p e r a n d s  t h e y  r e q u i r e  a n d  t h e  r e s u l t s  t h e y  
p roduce .  

Numeric O p e r a t o r s  

0 
----------------- 

Numeric O p e r a t o r s  a r e  u s e d  i n  numer ic  e x p r e s s i o n s .  T h e i r  
o p e r a n d s  mus t  a lways  b e  numer i c ,  a n d  t h e  r e s u l t  t h e y  p r o d u c e  i s  
one numer ic  d a t a  i t e m .  

I n  t h e  d e s c r i p t i o n s  below,  w e  u s e  t h e  terms i n t e g e r  a n d  real  
o p e r a t i o n s .  I n t e g e r  o p e r a t i o n s  i n v o l v e  two-byte  o p e r a n d s ,  a n d  
r e a l  o p e r a t i o n s  i n v o l v e  e i g h t - b y t e  o p e r a n d s .  R e a l  o p e r a t i o n s  
are  slower, s i n c e  t h e y  i n v o l v e  more b y t e s .  

T h e r e  a r e  n i n e  d i f f e r e n t  numer i c  o p e r a t o r s .  Two of them,  s i g n  + 
a n d  s i g n  -, a r e  u n a r y ,  t h a t  i s ,  t h e y  have  o n l y  one  o p e r a n d .  A 
s i g n  o p e r a t o r  h a s  no  e f f e c t  on t h e  p r e c i s i o n  of  i t s  o p e r a n d .  

F o r  example ,  i n  t h e  s t a t e m e n t :  

PRINT -77, +77 

t h e  s i g n  o p e r a t o r s  - a n d  + p r o d u c e  t h e  v a l u e s  n e g a t i v e  77  a n d  
p o s i t i v e  7 7 ,  r e s p e c t i v e l y .  

Note: When no s i g n  o p e r a t o r  a p p e a r s  i n  f r o n t  of a numer i c  t e r m ,  
+ i s  assumed.  

The o t h e r  numer ic  o p e r a t o r s  are  a l l  b i n a r y ,  t h a t  is,  t h e y  a l l  

0 
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t a k e  t w o  o p e r a n d s .  T h e s e  o p e r a t o r s  are: 

.......................................................... 
+ A d d i t i o n  
- S u b t r a c t i o n  
* M u l t i p l i c a t i o n  
/ D i v i s i o n  

I I n t e g e r  d i v i s i o n  ( k e y b o a r d  c h a r a c t e r  <SHFT 1> 
* ~ r  E x p o n e n t i a t i o n  

MOD Modulus  a r i t h m e t i c  .......................................................... 

A d d i t i o n  

The + o p e r a t o r  is  t h e  symbol  f o r  a d d i t i o n .  I f  b o t h  o p e r a n d s  are  
i n t e g e r s ,  BASIC w i l l  p e r f o r m  i n t e g e r  a d d i t i o n .  O t h e r w i s e ,  BASIC 
w i l l  c o n v e r t  a n y  o p e r a n d s  t h a t  are i n t e g e r s  t o  real n u m b e r s ,  a n d  
p e r f o r m  rea l  number a d d i t i o n .  

Note: S e e  t h e  s e c t i o n  on How BASIC C o n v e r t s  Data (ear l ier  i n  
t h i s  c h a p t e r )  f o r  a n  e x p l a n a t i o n  on how i n t e g e r s  are  c o n v e r t e d  
t o  real  n u m b e r s .  

E x a m p l e s  : 

PRINT 2 + 3  

I n t e g e r  a d d i t i o n .  

PRINT 30000 + 1 O O O O  

I n t e g e r  a d d i t i o n .  S i n c e  t h e  u p p e r  l i m i t  f o r  i n t e g e r s  is 3 2 7 6 7 ,  
BASIC p r i n t s  a n  o v e r f l o w  error w a r n i n g .  

PRINT 1 . 2  + 3 

R e a l  number a d d i t i o n .  ( T h e  i n t e g e r  3 i s  c o n v e r t e d  t o  a real  
number.  ) 

S u b t r a c t i o n  

The - o p e r a t o r  is t h e  symbol  f o r  s u b t r a c t i o n .  A s  i n  a d d i t i o n ,  
b o t h  o p e r a n d s  m u s t  b e  i n t e g e r s  t o  p e r f o r m  i n t e g e r  s u b t r a c t i o n .  

Examples :  
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0 

PRINT 33 - 11 
Integer subtraction. 

PRINT 12.345 - 11 
Real number subtraction. 

Multiplication 

The * operator is the symbol for multiplication. Once again, 
both operands must be integers to perform integer 
multiplication. 

Examples : 

PRINT 33 * 11 

Integer multiplication. 

PRINT 32000 * 10 

Integer multiplication. Since the upper limit for integers is 
32767, BASIC prints an overflow error warning. 

PRINT 12.345 * 11 
Real number multiplication. 

Division 

The / symbol indicates ordinary division. Division is always 
with real numbers. If an operand is an integer, BASIC will 
convert it to a real number to perform real number division. 

Examples : 

PRINT 3/4 

Real number division. 

PRINT 3 / 1.2 

Real number division. 

a 
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Integer Division 

The integer division operator ! is input by pressing <SHIFT 1). 
It converts its operands into integer type, then performs 
integer division. In integer division, the remainder is 
ignored, leaving an integer result. (If either operand is 
outside the range 1-32768,327673, an error will occur.) 

For example : 

PRINT 7 ! 3 

prints the value 2, since 7 divided by 3 equals 2 remainder 1. 

PRINT -7 ! 3 

prints -2. 

Exponentiation 

The symbol **  denotes exponentiation. It converts both its 
operands to real numbers and returns a real number result. 

For example : 

PRINT 6 ** .3 

prints 6 to the . 3  power. 

Modulus Arithmetic 

The MOD ("modulo") operator allows you to do modulus arithmetic. 
In modulus arithmetic, every number is converted to its 
equivalent in a cyclical counting scheme. For example, a 
24-hour clock indicates the hour in modulo 24. Although the 
hour keeps incrementing, it is always expressed as a number from 
0 to 23. 

MOD requires two operands, for example: 

A MOD B 

B is the modulus (the counting base) and A is the number to be 
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c o n v e r t e d .  

( E x p r e s s e d  i n  m a t h e m a t i c a l  terms, A MOD B r e t u r n s  t h e  r e m a i n d e r  
a f t e r  whole-number d i v i s i o n  o f  A by  B. I n  t h i s  s e n s e ,  it is t h e  
c o n v e r s e  o f  !, w h i c h  r e t u r n s  t h e  w h o l e  number q u o t i e n t  a n d  
i g n o r e s  t h e  r e m a i n d e r . )  

MOD c o n v e r t s  b o t h  o p e r a n d s  t o  i n t e g e r  t y p e  b e f o r e  p e r f o r m i n g  t h e  
o p e r a t i o n .  I f  e i t h e r  o p e r a n d  i s  o u t s i d e  t h e  r a n g e  
[ -32768 ,327671 ,  a n  error w i l l  o c c u r .  

E x a m p l e s  : 

PRINT 1 5 5  MOD 1 5  

P r i n t s  5 ,  s i n c e  155!15 g i v e s  a w h o l e  number q u o t i e n t  o f  1 0  w i t h  
r e m a i n d e r  5. 

PRINT 79 MOD 1 2  

P r i n t s  7 ,  s i n c e  79!12 e q u a l s  6 w i t h  r e m a i n d e r  7 .  

PRINT -79 MOD 1 2  

P r i n t s  -7.  

1 0  PRINT "TYPE I N  AN ANGLE I N  DEGREES" 
20 INPUT A% 
30 PRINT A; "="; A ! 90;  " * 90 +"; A MOD 90 

I n p u t  a p o s i t i v e  a n g l e  greater t h a n  9 0 .  L i n e  20 e x p r e s s e s  t h e  
a n g l e  as a m u l t i p l e  o f  90 d e g r e e s  p l u s  a r e m a i n d e r .  

S t r i n g  O p e r a t o r  

BASIC h a s  a s t r i n g  o p e r a t o r  ( & )  w h i c h  a l l o w s  y o u  t o  c o n c a t e n a t e  
( l i n k )  two  s t r i n g s  i n t o  o n e .  T h i s  o p e r a t o r  s h o u l d  b e  u s e d  a s  
p a r t  o f  a s t r i n g  e x p r e s s i o n .  The o p e r a n d s  are b o t h  s t r i n g s  a n d  
t h e  r e s u l t i n g  v a l u e  is  o n e  p i e c e  o f  s t r i n g  data.  

T h e  & o p e r a t o r  l i n k s  t h e  s t r i n g  on t h e  r i g h t  o f  t h e  & s i g n  t o  
t h e  s t r i n g  on t h e  l e f t .  F o r  e x a m p l e :  

PRINT "CATS " & "LOVE " & "MICE" 

* p r i n t s :  

Radm 
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CATS LOVE MICE 

Since BASIC does not allow one s t r i n g  t o  be longer than 255 
charac te r s ,  you need t o  be ca r e fu l  t h a t  your r e s u l t i n g  s t r i n g  is 
not too  long. 

Test operators  -------------- 

You may use t e s t  operators  i n  IF...THEN statements t o  t e s t  a 
c e r t a i n  kind of r e l a t i onsh ip  between two or  more expressions.  
This allows you t o  bui ld  e labora te  decision-making s t r u c t u r e s  
i n t o  your programs. You may t e s t  e i t h e r  s t r i n g  or numeric 
expressions.  

Tes t -opera tors  w i l l  r e tu rn  one of two r e s u l t s :  True o r  False .  
BASIC has two kinds of t e s t  operators:  r e l a t i o n a l  and l og i ca l .  
The r e l a t i o n a l  operators  a r e  <,  >, and =; the  l og i ca l  opera tors  
a r e  AND, OR, XOR, and NOT. 

Relat ional  opera tors  

Relat ional  operators  compare two numerical or two s t r i n g  
expressions.  I t  then repor t s  whether t he  comparison you set up 
i n  your program is t r u e  or f a l s e .  

Numerical comparisons 

This is the  meaning of t he  operators  when you use them t o  
compare numeric expressions: 

< Less than 
> Greater than - - Equal t o  

<> or  >< Not equal t o  
=< o r  <= Less than o r  equal t o  
=> or >= Greater than or equal t o  

Examples of t r u e  r e l a t i ons :  
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R e l a t i o n a l  o p e r a t o r s  may o n l y  b e  u s e d  i n  a n  IF...THEN s t a t e m e n t .  
F o r  e x a m p l e  

I F  A = 1 THEN PRINT "CORRECT" 

BASIC tests t o  see i f  A i s  e q u a l  t o  1. I f  it is,  BASIC p r i n t s  
t h e  m e s s a g e .  

I F  X > 1 0 0  THEN 500 

I f  t h e  r e l a t i o n  is t r u e ;  t h a t  is,  i f  X i s  l a r g e r  t h a n  1 0 0 ,  , t h e n  
c o n t r o l  b r a n c h e s  t o  l i n e  5 0 0 .  

S t r i n g  C o m p a r i s o n s  

The r e l a t i o n a l  o p e r a t o r s  f o r  s t r i n g  e x p r e s s i o n s  are t h e  same as 
a b o v e ,  a l t h o u g h  t h e i r  m e a n i n g s  are s l i g h t l y  d i f f e r e n t .  I n s t e a d  
of c o m p a r i n g  n u m e r i c a l  m a g n i t u d e s ,  t h e  o p e r a t o r s  c o m p a r e  t h e i r  
a l p h a b e t i c a l  s e q u e n c e .  T h i s  a l l o w s  y o u  t o  so r t  s t r i n g  data: 

< P r e c e d e s  
> F o l l o w s  - - H a s  t h e  same p r e c e d e n c e  

>< or <> Does n o t  h a v e  t h e  same p r e c e d e n c e  
<= P r e c e d e s  or h a s  t h e  same p r e c e d e n c e  
>= F o l l o w s  or h a s  t h e  same p r e c e d e n c e  

BASIC c o m p a r e s  t h e  s t r i n g  e x p r e s s i o n s  on a c h a r a c t e r - b y -  
c h a r a c t e r  basis. When it f i n d s  a n o n - m a t c h i n g  c h a r a c t e r ,  it 
c h e c k s  t o  see w h i c h  c h a r a c t e r  h a s  t h e  l o w e r  ASCII c o d e .  The 
c h a r a c t e r  w i t h  t h e  l o w e r  ASCII code is t h e  smaller ( p r e c e d e n t )  
o f  t h e  t w o  s t r i n g s .  

Note: The  a p p e n d i x  c o n t a i n s  a l i s t i n g  o f  ASCII c o d e s  for  e a c h  
c h a r a c t e r .  

E x a m p l e s  

The ASCII code f o r  A is  decimal 6 5 ;  fo r  B i t ' s  6 6 -  

"CODE" < "COOL '' 

The ASCII code f o r  O is 79 ;  f o r  D i t 5  6 8 .  
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I f  w h i l e  making  t h e  c o m p a r i s o n ,  BASIC r e a c h e s  t h e  e n d  o f  o n e  
s t r i n g  b e f o r e  f i n d i n g  non-match ing  c h a r a c t e r s ,  t h e  s h o r t e r  
s t r i n g  is t h e  p r e c e d e n t .  F o r  e x a m p l e :  

L e a d i n g  a n d  t r a i l i n g  b l a n k s  are s i g n i f i c a n t .  For  e x a m p l e :  

ASCII f o r  t h e  s p a c e  c h a r a c t e r  is 32;  f o r  A i t ' s  65. 

The s t r i n g  on t h e  l e f t  is f o u r  c h a r a c t e r s  l o n g ;  t h e  s t r i n g  o n  
t h e  r i g h t  is f i v e .  

A s  w i t h  t h e  n u m e r i c a l  c o m p a r i s o n s ,  t h e s e  s t r i n g  c o m p a r i s o n s  c a n  
o n l y  b e  u s e d  i n  IF...THEN s t a t e m e n t s .  T h e s e  are  examples o f  how 
t h e y  m i g h t  b e  u s e d :  

I F  A$ < B$ THEN 50 

I f  s t r i n g  A$ a l p h a b e t i c a l l y  p r e c e d e s  s t r i n g  B$, t h e n  t h e  p r o g r a m  
b r a n c h e s  t o  l i n e  50 .  

I F  R$ = "YES" THEN PRINT A$ 

I f  R$ e q u a l s  YES t h e n  t h e  m e s s a g e  s t o r e d  as  A$ i s  p r i n t e d .  

L o g i c a l  O p e r a t o r s  

L o g i c a l  o p e r a t o r s  make logical  c o m p a r i s o n s .  L i k e  r e l a t i o n a l  
o p e r a t o r s ,  t h e y  c a n  o n l y  b e  u s e d  i n  IF/THEN s t a t e m e n t s  a n d  w i l l  
o n l y  r e t u r n  a r e s u l t  o f  t r u e  or f a l s e .  E x c e p t  f o r  t h e  NOT 
o p e r a t o r ,  you  may o n l y  u s e  l o g i c a l  o p e r a t o r s  t o  compare t w o  or 
more r e l a t i o n s .  F o r  e x a m p l e :  

I F  A = 1 OR C = 2 THEN PRINT X 

T h e  l o g i c a l  o p e r a t o r ,  OR, c o m p a r e s  t h e  t w o  r e l a t i o n s  A = l  a n d  
c-2 * 

L o g i c a l  o p e r a t o r s  d o  n o t  p e r f o r m  b i t  m a n i p u l a t i o n s .  U s e  t h e  
f u n c t i o n s  AND, OR, a n d  XOR f o r  t h a t  p u r p o s e ,  
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T h i s  i s  how t o  u s e  t h e  l o g i c a l  o p e r a t o r s :  

AND 

I f  b o t h  r e l a t i o n s  a r e  t r u e ,  t h e n  AND r e t u r n s  a  l o g i c a l  t r u e .  
O t h e r w i s e ,  it r e t u r n s  a l o g i c a l  f a l s e .  For  example:  

I F  A = B AND B < 0 THEN 100 

I f  e i t h e r  of t h e  r e l a t i o n s  i s  t r u e ,  o r  b o t h  a r e  t r u e ,  OR r e t u r n s  
a l o g i c a l  t r u e .  O t h e r w i s e  it r e t u r n s  a l o g i c a l  f a l s e .  For  
example : 

I F  GAME = OVER OR TIME >= LATE THEN 500 

XOR ( " "Exc lus ive  O R " )  

Only when ONE of t h e  r e l a t i o n s  is  t r u e  ( b u t  n o t  b o t h )  d o e s  XOR 
r e t u r n  a  l o g i c a l  t r u e .  O t h e r w i s e  it r e t u r n s  a l o g i c a l  f a l s e .  
F o r  example:  

I F  A$ = "YES" XOR B$ = "YES" THEN PRINT "ONLY ONE YES" 

NOT 

NOT is a u n a r y  o p e r a t o r ,  which means it o n l y  acts  on one  
o p e r a n d .  The o p e r a n d ,  l i k e  a l l  t h e  o n e s  a b o v e ,  is  a r e l a t i o n .  
When t h e  r e l a t i o n  is t r u e ,  NOT r e t u r n s  a l o g i c a l  f a l s e .  When it 
is f a l s e ,  NOT r e t u r n s  a  l o g i c a l  t r u e .  For  example:  

I F  NOT(A$ < "M") THEN PRINT A$; "DOES NOT PRECEDE M" 

H i e r a r c h y  of  Operators ...................... 

When y o u r  e x p r e s s i o n s  h a v e  m u l t i p l e  o p e r a t o r s  BASIC p e r f o r m s  t h e  
o p e r a t i o n s  a c c o r d i n g  t o  a w e l l - d e f i n e d  h i e r a r c h y  so t h a t  r e s u l t s  
a r e  a l w a y s  p r e d i c t a b l e .  

a P a r e n t h e s e s  
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When a c o m p l e x  e x p r e s s i o n  i n c l u d e s  p a r e n t h e s e s ,  BASIC a l w a y s  
e v a l u a t e s  t h e  e x p r e s s i o n s  i n s i d e  t h e  p a r e n t h e s e s  b e f o r e  
e v a l u a t i n g  t h e  rest o f  t h e  e x p r e s s i o n .  F o r  e x a m p l e ,  t h e  
e x p r e s s i o n :  

is e v a l u a t e d  l i k e  t h i s :  

W i t h  n e s t e d  p a r e n t h e s e s ,  BASIC star ts  e v a l u a t i n g  t h e  i n n e r m o s t  
l eve l  f i r s t  a n d  w o r k s  o u t w a r d .  For e x a m p l e :  

is e v a l u a t e d  l i k e  t h i s :  

Order o f  O p e r a t i o n s  

When e v a l u a t i n g  a s e q u e n c e  o f  o p e r a t i o n s  on t h e  same l e v e l  o f  
p a r e n t h e s i s ,  BASIC u s e s  a h i e r a c h y  t o  d e t e r m i n e  w h a t  o p e r a t i o n  
t o  do f i r s t .  

The t w o  l i s t i n g s  b e l o w  show t h e  h i e r a r c h y  BASIC u s e s .  O p e r a t o r s  
are shown i n  d e c r e a s i n g  o r d e r  o f  p r e c e d e n c e .  O p e r a t o r s  l i s t e d  
i n  t h e  same e n t r y  i n  t h e  t a b l e  h a v e  t h e  same p r e c e d e n c e  a n d  a re  
e x e c u t e d  as e n c o u n t e r e d  FROM LEFT TO RIGHT: 

N u m e r i c a l  o p e r a t i o n s :  

+ r  - ( u n a r y  s i g n  o p e r a t i o n s  -- n o t  a d d i t i o n  or 
s u b t r a c t i o n  ) 

* 1  / 
1 

MOD 
$ 1  - 
<, >, =, <=, >=, <> 
NOT 
AND 
OR 
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XOR 

S t r i n g  o p e r a t i o n s :  

& 
<, >, =, <=, >=, <> 
NOT 
AND 
OR 
XOR i 

F o r  example ,  i n  t h e  l i n e :  

BASIC w i l l  f i n d  t h e  v a l u e  o f  5 t o  t h e  2 . 8  power .  Next, it w i l l  
m u l t i p l y  X * X,  a n d  f i n a l l y  a d d  t h i s  v a l u e  t o  t h e  v a l u e  of  5 t o  
t h e  2 .8 .  I f  you w a n t  BASIC t o  p e r f o r m  t h e  i n d i c a t e d  o p e r a t i o n s  
i n  a d i f f e r e n t  o r d e r ,  you m u s t  a d d  p a r e n t h e s e s .  For example :  

Here ' s a n o t h e r  example  : 

I F  X = 0 OR Y > 0 AND Z = 1 THEN 255 

The r e l a t i o n a l  o p e r a t o r s  = a n d  > h a v e  t h e  h i g h e s t  p r e c e d e n c e ,  s o  
BASIC p e r f o r m s  them f i r s t ,  o n e  a f t e r  t h e  n e x t ,  f r o m  l e f t  t o  
r i g h t .  Then t h e  l o g i c a l  o p e r a t i o n s  are p e r f o r m e d .  AND h a s  a 
h i g h e r  p r e c e d e n c e  t h a n  OR, s o  BASIC p e r f o r m s  t h e  AND o p e r a t i o n  
b e f o r e  OR. 

I f  t h e  a b o v e  l i n e  l o o k s  c o n f u s i n g  b e c a u s e  you c a n ' t  remember 
which  o p e r a t o r  is p r e c e d e n t  o v e r  wh ich ,  t h e n  you c a n  u s e  
p a r e n t h e s e s  t o  make t h e  s e q u e n c e  o b v i o u s :  

I F  X =  0 OR ((Y>O) AND ( Z = l ) )  THEN 255 
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FUNCTIONS 

A f u n c t i o n  is a b u i l t - i n  s e q u e n c e  o f  o p e r a t i o n s  w h i c h  BASIC w i l l  
p e r f o r m  o n  da ta ,  A f u n c t i o n  is  a c t u a l l y  a s u b r o u t i n e  w h i c h  
u s u a l l y  r e t u r n s  a d a t a  i t e m .  The BASIC C o m p i l e r "  f u n c t i o n s  
s a v e  y o u  f r o m  h a v i n g  t o  w r i t e  a BASIC r o u t i n e ,  a n d  t h e y  o p e r a t e  
f a s t e r  t h a n  a BASIC r o u t i n e  w o u l d ,  

A f u n c t i o n  c o n s i s t s  o f  a keyword  f o l l o w e d  by t h e  data t h a t  you  
s p e c i f y .  T h i s  d a t a  i s  a l w a y s  e n c l o s e d  i n  p a r e n t h e s e s  a n d ,  i f  
more t h a n  1 data i t e m  i s  r e q u i r e d ,  s e p a r a t e d  by c o m m a s .  

J f  t h e  data r e q u i r e d  is  t e r m e d  %umbers  y o u  may i n s e r t  a n y  
n u m e r i c a l  e x p r e s s i o n ,  I f  it i s  t e r m e d  ' s t r i n g ~ o u  may i n s e r t  
e i t h e r  a s t r i n g  c o n s t a n t  o r  a s t r i n g  v a r i a b l e .  

E x a m p l e s  : 

T e l l s  BASIC t o  c o m p u t e  t h e  s q u a r e  r o o t  of  A + 6 ,  

T e l l s  BASIC t o  r e t u r n  a s u b s t r i n g  of  t h e  s t r i n g  AS, s t a r t i n g  
w i t h  t h e  t h i r d  c h a r a c t e r ,  w i t h  a l e n g t h  o f  2, 

F u n c t i o n s  c a n n o t  s t a n d  a l o n e  i n  a BASIC p r o g r a m .  I n s t e a d  t h e y  
are  u s e d  i n  t h e  same way you  u s e  e x p r e s s i o n s  -- as  t h e  data i n  a 
s t a t e m e n t  

F o r  e x a m p l e  

A s s i g n s  A t h e  data  r e t u r n e d  as  t h e  s q u a r e  r o o t  o f  7 ,  

P r i n t s  t h e  s u b s t r i n g  o f  A S  s t a r t i n g  a t  t h e  t h i r d  c h a r a c t e r  a n d  
two  c h a r a c t e r s  l o n g .  

If t h e  f u n c t i o n  r e t u r n s  n u m e r i c  d a t a ,  it is  a  n u m e r i c  f u n c t i o n  
a n d  may b e  u s e d  i n  a n u m e r i c  e x p r e s s i o n ,  I f  it r e t u r n s  s t r i n g  
d a t a ,  it is a s t r i n g  f u n c t i o n  a n d  may b e  u s e d  i n  a s t r i n g  
e x p r e s s i o n ,  
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SYNTAX OF EXPRESSIONS ..................... 

U n d e r s t a n d i n g  t h e  s y n t a x  o f  e x p r e s s i o n s  w i l l  h e l p  y o u  p u t  
t o g e t h e r  p o w e r f u l  s t a t e m e n t s  -- i n s t e a d  o f  u s i n g  many s h o r t  
o n e s .  

A s  we h a v e  s ta ted  b e f o r e ,  a n  e x p r e s s i o n  is a c t u a l l y  data .  T h i s  
is  b e c a u s e  o n c e  BASIC p e r f o r m s  a l l  t h e  o p e r a t i o n s ,  it r e t u r n s  
o n e  data  i t e m .  An e x p r e s s i o n  may be e i t h e r  a s t r i n g  or n u m e r i c  
e x p r e s s i o n .  I t  may be c o m p o s e d  o f :  

C o n s t a n t s  
V a r i a b l e s  
O p e r a t o r s  
F u n c t i o n s  

E x p r e s s i o n s  may be e i t h e r  s i m p l e  or c o m p l e x :  

A SIMPLE EXPRESSION c o n s i s t s  o f  a s i n g l e  TERM: a c o n s t a n t ,  
v a r i a b l e  or f u n c t i o n .  I f  it is a n u m e r i c  t e r m ,  it may be 
preceded by  a n  o p t i o n a l  + or - s i g n .  

F o r  e x a m p l e :  

are a l l  s i m p l e  n u m e r i c  e x p r e s s i o n s ,  s i n c e  t h e y  o n l y  c o n s i s t  o f  
o n e  n u m e r i c  t e r m .  

A$ STRINGS(20,  A $ )  '"OR D " "M " 

are a l l  s i m p l e  s t r i n g  e x p r e s s i o n s  s i n c e  t h e y  o n l y  c o n s i s t  o f  o n e  
s t r i n g  term. 
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TRS-BC) " 
Here's how a simple expression or a term is formed: 

A COMPLEX EXPRESSION consists of two or more terms (simple 
expressions) combined by operators. For example: 

are all examples of complex numeric expressions. 

AS & BS " 2 "  & Z $  STRINGS (10, ""A" ')  & 'W" 

are all examples of complex string expressions, 

This is how a complex numeric expression is formed: 

Radm 
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T h i s  i s  how a complex s t r i n g  e x p r e s s i o n  is formed:  

Most 
r e q u  
data 

FUNCTIONS, e x c e p t  f u n c t i o n s  r e t u r n i n g  s y s t e m  i n f o r m a t i o n ,  
i re t h a t  you i n p u t  e i t h e r  o r  b o t h  of  t h e  f o l l o w i n g  k i n d s  of 

o n e  or more numer ic  e x p r e s s i o n s  
o n e  or more s t r i n g  c o n s t a n t s  or s t r i n g  v a r i a b l e s  

T h i s  is how a f u n c t i o n  is formed:  

w 

NUM. EXPRESSION - 

STR f NG CONSTANT 
I 

A 

I f  t h e  d a t a  r e t u r n e d  is a number, t h e  f u n c t i o n  may be u s e d  a s  a 
term i n  a numer ic  e x p r e s s i o n .  I f  t h e  d a t a  is a s t r i n g ,  t h e  
f u n c t i o n  may b e  u s e d  as  a t e r m  i n  a s t r i n g  e x p r e s s i o n .  

~ a d m  4bad 
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INTRODUCTION ------------ 

T h i s  c h a p t e r  e x p l a i n s  how t o  w r i t e  a BASIC program wh ich  w i l l  
store d a t a  f i l e s  on Model I/III d i s k e t t e s .  The Overv iew 
e x p l a i n s  t h e  d i f f e r e n t  m e t h o d s - y o u  c a n  u s e  t o  store d a t a .  The 
n e x t  s e c t i o n s  r u n  t h r o u g h  t h e  p r o c e d u r e s  t o  u s e  i n  b u i l d i n g  t h e  
v a r i o u s  t y p e s  o f  d a t a  f i l e s .  

OUTLINE FOR CHAPTER 4 
BUILDING DATA FILES 

Overv iew 
A .  I n t r o d u c t i o n  t o  Data F i l e s  
B. Types  o f  R e c o r d s  

1. F i x e d  Leng th  R e c o r d s  
2 .  V a r i a b l e  Leng th  R e c o r d s  

C. Ways of  A c c e s s i n g  R e c o r d s  
1. S e q u e n t i a l  A c c e s s  
2 .  Direct A c c e s s  
3 .  I n d e x e d  Access (ISAM) 

D .  I n p u t / O u t p u t  Methods 
1. S t r e a m  I n p u t / O u t p u t  
2 .  F o r m a t t e d  I n p u t / O u t p u t  
3 .  B i n a r y  I n p u t / O u t p u t  

11. B u i l d i n g  a S e q u e n t i a l  Access F i l e  
A .  Us ing  S t r e a m  I n p u t / O u t p u t  
B. Us ing  F o r m a t t e d  ~ n p u t / O u t p u t  
C  . Using  B i n a r y  I n p u t / O u t p u t  

111. B u i l d i n g  a Direct A c c e s s  F i l e  
A. Us ing  F o r m a t t e d  I n p u t / O u t p u t  
B. Us ing  S t r e a m  I n p u t / O u t p u t  
C.  Us ing  B i n a r y  I n p u t / O u t p u t  

I V .  B u i l d i n g  a n  I n d e x e d  Access F i l e  
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OVERVIEW -------- 

INTRODUCTION TO DATA F ILES  

Data i s  s to red  on d i s k e t t e  i n  a da ta  f i l e .  A da ta  f i l e  i s  made 
up of records.  Each record may conta in  from one t o  256 by tes .  
Normally, one byte can hold one cha rac te r  of da ta .  

For example, i f  t h e  da ta  f i l e  i s  a mailing l i s t ,  each record 
could contain the  da ta  f o r  one address .  I f  the  longes t  address  
con ta ins  50 cha rac te r s  of d a t a ,  t h e  record would consume a 
l i t t l e  more than 50 bytes of space on t h e  d i s k e t t e .  

A da ta  f i l e  may conta in  a s  many records a s  you want and have 
room f o r .  The system a l l o c a t e s  space f o r  each new record a s  you 
bui ld  the  f i l e .  I f  you want t o ,  you have the  opt ion of 
a l l o c a t i n g  space f o r  your f i l e  i n  advance. To do t h i s ,  use the  
TRSDOS "CREATE" command. (See the  Model I/III Disk Operating 
System. 

T h i s  overview covers : 

1. t h e  types of records you can bu i ld  
2 .  t h e  d i f f e r e n t  ways you can access  these  r ecords ,  
3 .  t h e  methods you can use t o  input  and output  da ta  t o  

these  records.  
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TRS-130 

TYPES OF RECORDS 

A data f i l e  may c o n t a i n  records w h i c h  are f i x e d  or v a r i e d  i n  
l e n g t h :  

F i x e d  L e n g t h  Records ( F L R s )  
........................... 

I n  a f i l e  c o n t a i n i n g  FLRs, e a c h  r e c o r d  i s  t h e  same l e n g t h .  T h i s  
l e n g t h  c a n  b e  f r o m  o n e  t o  256 b y t e s  a n d  i s  set t h e  f i r s t  t i m e  
y o u  o p e n  t h e  f i l e  f o r  u s e .  Once se t ,  t h e  l e n g t h  may n o t  b e  
c h a n g e d  u n l e s s  y o u  are  o v e r - w r i t i n g  t h e  f i l e  w i t h  new da ta .  

T h i s  i s  a p i c t u r e  o f  a n  FLR f i l e  c o n t a i n i n g  t h r e e  records: 

-------------- --------------- -------------- 
( RECORD 1 / RECORD 2 I RECORD 3 I ______ - -__ -_ - -  --------------- -------------- I I I 

6 The  a d v a n t a g e  o f  u s i n g  FLRs i s  t h a t  t h e  p o s i t i o n  o f  e a c h  record 
c a n  b e  e a s i l y  c a l c u l a t e d .  F o r  t h i s  r e a s o n ,  y o u  c a n  i m m e d i a t e l y  
access a n y  record i n  t h e  f i l e .  F o r  i n s t a n c e ,  t o  access t h e  
c o n t e n t s  o f  r e c o r d  3 ,  y o u  do n o t  h a v e  t o  read t h e  c o n t e n t s  o f  
t h e  f i r s t  two r e c o r d s .  

The d i s a d v a n t a g e s  are o b v i o u s .  FLRs o f t e n  c o n t a i n  a l o t  o f  
empty  s p a c e .  A l s o ,  t h e  r e c o r d  l e n g t h  m u s t  b e  d e t e r m i n e d  i n  
a d v a n c e .  

V a r i a b l e  L e n g t h  Records (VLRs) 
.............................. 

I n  a f i l e  c o n t a i n i n g  VLRs, e a c h  r e c o r d  may v a r y  i n  l e n g t h .  Here 
i s  a p i c t u r e  o f  a VLR f i l e  c o n t a i n i n g  t h r e e  r e c o r d s :  

U n l i k e  FLRs, o n l y  t h e  p o s i t i o n  o f  t h e  f i r s t  r e c o r d  a n d  t h e  e n d  
of t h e  f i l e  c a n  b e  located. To locate a n y  o t h e r  r e c o r d ,  y o u  

a m u s t  r e a d  e a c h  r e c o r d  i n  s e q u e n c e ,  b e g i n n i n g  w i t h  t h e  f i r s t  

-------_ 
RECORD 1 -------- 
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r e c o r d ,  u n t i l  y o u  locate t h e  r e c o r d  y o u  w a n t .  

The  a d v a n t a g e  o f  u s i n g  VLRs is t h a t  i t  i s  a n  easier a n d  more 
f l e x i b l e  way o f  b u i l d i n g  a f i l e .  V i r t u a l l y  n o  s p a c e  i s  w a s t e d  
i n  a VLR f i l e ;  e a c h  new record b e g i n s  w h e r e  t h e  d a t a  i n  t h e  l a s t  
record e n d e d .  
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TRslBa @@ 

WAYS OF ACCESSING RECORDS 

T h e r e  are t h r e e  ways  y o u  may u s e  t o  access a r e c o r d  i n  a f i l e :  

1, s e q u e n t i a l  access 
2 .  d i rec t  a c c e s s  
3 ,  i n d e x e d  access 

I n  s e q u e n t i a l  access, y o u  m u s t  access e a c h  r e c o r d  s e q u e n t i a l l y .  
Wi th  d i r e c t  access, y o u  c a n  access a r e c o r d  d i r e c t l y  by 
r e f e r e n c i n g  i t s  record number.  I n d e x e d  access a l l o w s  y o u  t o  
access a r e c o r d  d i r e c t l y  by  r e f e r e n c i n g  a k e y  name w h i c h  is  
i n d e x e d  a l p h a b e t i c a l l y ,  

S e q u e n t i a l  A c c e s s  
----------------- 

A s e q u e n t i a l  access f i l e  i s  n o r m a l l y  made u p  o f  VLRs, a l t h o u g h  
it may a l s o  b e  made u p  o f  FLRs. S i n c e  i t  i s  e q u i p p e d  f o r  VLRs, 
o n l y  t h e  f i r s t  r e c o r d  a n d  t h e  e n d  of  t h e  f i l e  c a n  be d i r e c t l y  
a c c e s s e d .  E v e r y  o t h e r  r e c o r d  m u s t  b e  accessed i n  s e q u e n c e :  
r e c o r d  I ,  r e c o r d  2 ,  r e c o r d  3 ,  ,,. , t h e  l a s t  record. 

U s i n g  s e q u e n t i a l  access g i v e s  y o u  t h e  same a d v a n t a g e s  a n d  
d i s a d v a n t a g e s  o f  u s i n g  VLRs, I t  i s  a c o m p a c t ,  e a s y ,  a n d  
f l e x i b l e  t y p e  o f  f i l e  t o  b u i l d ,  b u t  i t  i s  t i m e  c o n s u m i n g  t o  
access i n d i v i d u a l  r e c o r d s ,  

F o r  i n s t a n c e ,  t o  u p d a t e  t h e  f i l e ,  you  m u s t  r e a d  i n  e v e r y  record, 
make a n y  c h a n g e s ,  a n d  t h e n  w r i t e  o u t  e a c h  r e c o r d  t o  a new f i l e  
on t h e  d i s k e t t e ,  

Some g o o d  u s e s  f o r  s e q u e n t i a l  access are: 

I, F i l e s  w h i c h  do n o t  n e e d  t o  be accessed o f t e n ,  s u c h  as  
p r i o r  b o o k k e e p i n g  r e c o r d s ,  

2 .  F i l e s  w h i c h  are o n l y  m e a n t  t o  b e  a c c e s s e d  i n  s e q u e n c e ,  
s u c h  as a f i l e  c o n t a i n i n g  t e x t  i n f o r m a t i o n ,  

3 .  F i l e s  w i t h  w i d e l y  v a r y i n g  r e c o r d  l e n g t h s .  

4, F i l e s  w h e r e  t h e  maximum r e c o r d  l e n g t h  c a n n o t  b e  
d e t e r m i n e d  i n  a d v a n c e .  
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S t o r a g e  Format 

I n  a v a r i a b l e  l e n g t h  s e q u e n t i a l  access f i l e ,  t h e  f i r s t  b y t e  i n  
e a c h  record g i v e s  t h e  a c t u a l  l e n g t h  o f  t h e  record. T h i s  e q u a l s  
t h e  amount  o f  d a t a  p l u s  o n e .  Here i s  a p i c t u r e  o f  a record i n  
a s e q u e n t i a l  access f i l e :  

I n  a f i x e d  l e n g t h  s e q u e n t i a l  access f i l e  t h e r e  i s  n o  c o u n t .  

Direct Access ------------- 

A direct  access f i l e  (sometimes ca l led  random access) may o n l y  
c o n t a i n  FLRs a n d  h a s  t h e  a d v a n t a g e s  a n d  d i s a d v a n t a g e s  o f  FLRs. 
You a s s i g n  e a c h  r e c o r d  a number when w r i t i n g  t h e  r e c o r d  t o  t h e  
d i s k e t t e .  You may t h e n  u s e  t h e s e  r e c o r d  numbers  t o  r e a d  or 
w r i t e  t o  a n y  r e c o r d  i n  t h e  f i l e .  

B u i l d i n g  a direct  access f i l e  i n v o l v e s  m o r e  p l a n n i n g  t h a n  a 
s e q u e n t i a l  access f i l e ,  s i n c e  t h e  record l e n g t h  m u s t  b e  
d e t e r m i n e d  i n  a d v a n c e .  To d e t . e r m i n e  i t ,  y o u  n e e d  t o  c a l c u l a t e  
t h e  maximum amount  o f  d a t a  i n  a r e c o r d ,  a n d  how much s p a c e  t h i s  
record w i l l  consume o n  t h e  d i s k e t t e .  

Some g o o d  u s e s  f o r  d irect  access are:  

1, F i l e s  w h i c h  c o n t a i n  s t a n d a r d  s i z e d  records s u c h  a s  a 
m a i l i n g  l i s t ,  

2,  F i l e s  w h i c h  n e e d  t o  b e  c o n t i n u a l l y  u p d a t e d  s u c h  a s  
i n v e n t o r y  d a t a ,  

S t o r a g e  F o r m a t  

T h i s  i s  a p i c t u r e  of a record i n  a d i r e c t  access f i l e  w h i c h  h a s  
a f i x e d  l e n g t h  of 1 2  bytes of data f o r  e a c h  record: 
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T h e  f i r s t  b y t e  of  t h e  r e c o r d  c o n t a i n s  t h e  a c t u a l  number o f  b y t e s  
of d a t a  i n  t h e  r e c o r d .  The second b y t e  is n o t  used  i n  BASIC a n d  
is a lways  t h e  number 0. 

The n e x t  b y t e s  are f o r  t h e  a c t u a l  d a t a  i n  t h e  r e c o r d .  S i n c e  
t h i s  r e c o r d  o n l y  h a s  s i x  b y t e s  o f  d a t a  and t h e  f i x e d  r e c o r d  
l e n g t h  h a s  been set a t  1 2  b y t e s ,  it c o n t a i n s  s i x  empty b y t e s .  

Sometimes you might  have a r e c o r d  c o n t a i n i n g  no d a t a  i n  it,  
e i t h e r  because  t h e  r e c o r d  was d e l e t e d  o r  no d a t a  w a s  e v e r  
a s s i g n e d  t o  it. For example,  s a y  you had d a t a  i n  r e c o r d  1 a n d  
r e c o r d  3 ,  b u t  no  d a t a  i n  record 2. Record 2 would s t i l l  consume 
t h e  same amount o f  space  on d i s k  as a l l  t h e  o t h e r  r e c o r d s .  T h i s  
is  what r e c o r d  2  would l o o k  l i k e :  

O f t e n ,  a f t e r  c o n t i n u a l l y  u p d a t i n g  a  d i r e c t  access f i l e ,  t h e  f i l e  
w i l l  c o n t a i n  a  l o t  of  d e l e t e d  r e c o r d s  and hence ,  a l o t  o f  empty 
s p a c e ,  To m a i n t a i n  t h i s  k i n d  o f  f i l e ,  you might  p e r i o d i c a l l y  
need t o  r u n  a  program which "packs" t h e  d a t a  by  a s s i g n i n g  a l l  
t h e  r e c o r d s  new r e c o r d  numbers; t h e r e b y  e l i m i n a t i n g  t h e  s p a c e  
b e i n g  consumed by d e l e t e d  r e c o r d s .  

Indexed Access (ISAM) ..................... 

L i k e  d i rec t  a c c e s s ,  an  indexed access f i l e  may o n l y  c o n t a i n  FLRs 
and o f f e r s  t h e  advan tages  and d i s a d v a n t a g e s  o f  FLRs. Indexed 
f i l e s  d i f f e r  i n  t h e  means of a c c e s s i n g  t h e , r e c o r d ,  R a t h e r  t h a n  
b e i n g  a c c e s s e d  by a r e c o r d  number, t h e  r e c o r d  is  a c c e s s e d  by a 
key which you a s s i g n  t o  t h e  r e c o r d  when w r i t i n g  it t o  t h e  
d i s k e t t e .  T h i s  key may b e  any s t r i n g .  

For  e x m p l e ,  e a c h  r e c o r d  i n  a p a y r o l l  f i l e  c o u l d  be a s s i g n e d  t h e  
p e r s o n ' s  l a s t  nalne a s  a key r a t h e r  t h a n  a  r e c o r d  nwnber. T h i s  
way you can  u s e  t h e  p e r s o n s s  l a s t  name, r a t h e r  than  l o o k i n g  up  
t h e  r e c o r d  number, as a  way s f  i m e d i a t e l y  a c c e s s i n g  h i s  o r  h e r  a 

Ctardm 
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r e c o r d ,  

I n d e x e d  f i l e s  are t h e  easiest t o  o p e r a t e  a n d  m a i n t a i n .  
O p e r a t o r s  c a n  more e a s i l y  u s e  k e y s  c o n t a i n i n g  m e a n i n g f u l  d a t a  
t h a n  r e c o r d  numbers t o  access i n d i v i d u a l  r e c o r d s  i n  t h e  f i l e .  

M a i n t a i n i n g  a n  i n d e x e d  f i l e  which h a s  been u p d a t e d  f r e q u e n t l y  i s  
a l s o  t h e  easiest.  S i n c e  a d e l e t e d  r e c o r d  d o e s  n o t  consume any  
s p a c e  on t h e  d i s k ,  it i s  n o t  n e c e s s a r y  t o  p e r i o d i c a l l y  r u n  
programs t o  pack  a l l  t h e  r e c o r d s .  

The d i s a d v a n t a g e  of i n d e x e d  f i l e s  i s  t h e  amount of  s p a c e  t h e y  
consume on t h e  d i s k e t t e .  The o v e r h e a d  of  t h e  key i n d e x  t a k e s  
e x t r a  s p a c e .  To b u i l d  a f i l e  which u s e s  d i s k  s p a c e  e f f i c i e n t l y ,  
you mus t  c a r e f u l l y  c a l c u l a t e  t h e  r e c o r d  l e n g t h ,  k e y  l e n g t h ,  a n d  
number of  r e c o r d s  i n  t h e  f i l e .  (The s t o r a g e  f o r m a t  i s  d i s c u s s e d  
i n  t h e  Programmers I n f o r m a t i o n  S e c t i o n . )  

Some good u s e s  f o r  i n d e x e d  a c c e s s  are: 

1. F i l e s  which  w i l l  b e  h a n d l e d  by many o p e r a t o r s ,  s u c h  as  
c h e c k i n g  a c c o u n t  d a t a  a t  a bank .  

2 .  F i l e s  which w i l l  c o n t i n u a l l y  have  r e c o r d s  i n s e r t e d  a n d  
d e l e t e d .  
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TRS-80 " 

SEQUENTIAL ACCESS 

BEGINNING 

RECORD 3 

DIRECT ACCESS 

INDEXED ACCESS 

I A B C  .................... X Y Z  I 

~adle  
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INPUT/OUTPUT METHODS 

A f t e r  d e c i d i n g  w h i c h  t y p e  o f  r e c o r d s  y o u  w i l l  u s e  a n d  how t o  
aecess t h e  r e c o r d s ,  y o u  n e e d  t o  d e c i d e  how t o  i n p u t  a n d  o u t p u t  
data t o  t h e  r e c o r d s .  

I n  c h o o s i n g  a n  i n p u t / o u t p u t  m e t h o d ,  t h e r e  are two  t h i n g s  t o  
c o n s i d e r  : 

1. how t h e  d a t a  w i l l  b e  s t o r e d  i n  t h e  record 
2 .  how t h e  d a t a  w i l l  b e  f i e l d e d  i n  t h e  record 

F i e l d i n g  is  a way o f  d i v i d i n g  d a t a  i n t o  d i f f e r e n t  categories, 
For e x a m p l e ,  y o u  m i g h t  d i v i d e  e a c h  record i n  a m a i l i n g  l i s t  i n t o  
f i v e  f i e l d s :  (1) name, ( 2 )  a d d r e s s ,  ( 3 )  c i t y ,  ( 4 )  s t a t e ,  ( 5 )  
z i p  c o d e .  A record may c o n t a i n  as  many d a t a  f i e l d s  a s  you  c a n  
f i t  i n  t h e  record. 

BASIC o f f e r s  t h r e e  m e t h o d s  o f  i n p u t t i n g  a n d  o u t p u t t i n g  data to a 
r e c o r d :  

1, S t r e a m  
2 .  F o r m a t t e d  
3 .  B i n a r y  

Each  o f  t h e s e  m e t h o d s  may b e  u s e d  w i t h  a n y  t y p e  o f  records a n d  
w i t h  a n y  t y p e  o f  aecess m e t h o d .  

The  stream a n d  f o r m a t t e d  m e t h o d s  s tore  e a c h  c h a r a c t e r  o f  d a t a  i n  
i t s  ASCII f o r m a t .  T h i s  means  e a c h  c h a r a c t e r  c o n s u m e s  o n e  b y t e  
o f  s p a c e  o n  t h e  d i s k e t t e .  

The b i n a r y  method  stores n u m e r i c  da ta  t h e  same way i t  i s  s t o r e d  
i n  memory: i n t e g e r s  i n  two  b y t e s  a n d  rea l  numbers  i n  a maximum 
o f  n i n e  b y t e s .  F o r  i n s t a n c e ,  t h e  i n t e g e r  -23456 w o u l d  consume 
s i x  b y t e s  o f  d i s k  space w i t h  stream o r  f o r m a t t e d  i n p u t / o u t p u t ,  
b u t  o n l y  t w o  b y t e s  w i t h  b i n a r y .  

The stream method  s e p a r a t e s  e a c h  f i e l d  by a c o m m a -  The 
f o r m a t t e d  method  f o r m a t s  t h e  f i e l d s  a c c o r d i n g  t o  y o u r  
s p e c i f i c a t i o n s .  The b i n a r y  m e t h o d s  s e p a r a t e s  t h e  f i e l d s  by a 
l e n g t h  b y t e ,  o r ,  i f  i t  i s  a n  i n t e g e r ,  n o  f i e l d  s e p a r a t o r  i s  
n e c e s s a r y .  

Note: I n  t h e  f o l l o w i n g  i l l u s t r a t i o n s  of stored records, o n l y  
t h e  data  p o r t i o n  i s  shown. The b e g i n n i n g  o f  t h e  r e c o r d  w o u l d  be 
i n  t h e  f o r m a t  o f  t h e  access m e t h o d  t h a t  i s  b e i n g  u s e d  
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TRs-80 Q3.9 

( s e q u e n t i a l ,  d i r e c t ,  or i n d e x e d ) .  

S t r e a m  I n p u t / Q u t p u t  
------------------- 

When d a t a  i s  i n p u t  a n d  o u t p u t  i n  a  stream, t h e  PRINT s t a t e m e n t  
o u t p u t s  t h e  d a t a  t o  t h e  d i s k e t t e ,  a n d  t h e  INPUT s t a t e m e n t  i n p u t s  
d a t a  f rom t h e  d i s k e t t e .  I t  i s  c a l l e d  t h e  s t r e a m  method b e c a u s e  
t h e  l e n g t h  a n d  f o r m a t  f o r  t h e  f i e l d s  c a n  d i f f e r  w i t h  e a c h  
r e c o r d .  

For  example ,  i f  you were o u t p u t t i n g  r e c o r d s  w i t h  t h r e e  f i e l d s  of  
d a t a :  

1- f i r s t  name 
2 .  l a s t  name 
3 .  I D  number 

And t h i s  w a s  t h e  d a t a  f o r  t h e  f i r s t  t w o  r e c o r d s :  

F i r s t  name 
(FIRSTS ) 

record 1 J 
r e c o r d  2 JANE 

L a s t  name 
(LASTS ) 

DAY 
MILLER 

You would i n p u t  t h e  d a t a  s i m p l y  by u s i n g  a  c o m a  t o  d e l i m i t  t h e  
e n d  o f  o n e  f i e l d  a n d  t h e  b e g i n n i n g  of t h e  n e x t  f i e l d :  

The d a t a  f o r  t h e s e  two r e c o r d s  would be  s t o r e d  on t h e  d i s k e t t e  
i n  a stream w i t h  a  c o m a  s e p a r a t i n g  e a c h  f i e l d  

Notice t h a t  e a c h  new f i e l d  o f  d a t a  r e q u i r e s  o n e  e x t r a  b y t e  o f  

a d i s k  s p a c e  f o r  t h e  c o m a .  
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T R S - ~ O  " 

A l s o  n o t e  t h a t  a n u m r i c  f i e l d  w i t h  a p o s i t i v e  number r e q u i r e s  
o n e  e x t r a  b y t e  f o r  a l e a d i n g  b l a n k  b e f o r e  t h e  number ,  However 
i f  you  o u t p u t  t h e  I D  as  a s t r i n g  ( I D S ) :  

FIRSTS, LASTS, IDS 

no  l e a d i n g  b l a n k  would  b e  r e q u i r e d  i n  s t o r i n g  t h e  number:  

S t r e a m  i n p u t / o u t p u t  i s  b e s t  s u i t e d  f o r  V L R s ,  s i n c e  t h e  f i e l d s  i n  
e a c h  record may d i f f e r  i n  l e n g t h ,  However, t h e  stream method 
may a l s o  b e  u s e d  w i t h  FLRs, 

F o r m a t t e d  Lnput /Outpu t  ...................... 

I n  f o r m a t t e d  i n p u t / o u t p u t ,  t h e  INPUT U S I N G  a n d  PRINT USING 
s t a t e m e n t s  i n p u t  a n d  o u t p u t  data  t o  t h e  d i s k e t t e ,  T h i s  a l l o w s  
you t o  u s e  t h e  image  t o  c o n t r o l  e x a c t l y  how a n d  w h e r e  e a c h  f i e l d  
of  d a t a  w i l l  b e  s t o r e d  on t h e  d i s k .  

F o r  example ,  you c o u l d  o u t p u t  t h e  same d a t a  a s  a b o v e  using t h e  
f o r m a t t e d  method w i t h  t h i s  image:  

t o  f o r m a t  f o u r  c h a r a c t e r s  f o r  t h e  f i r s t  f i e l d ,  f i v e  for t h e  
s e c o n d ,  a n d  t w o  f o r  t h e  t h i r d ,  w i t h  e a c h  f i e l d  l e f t  j u s t i f i e d ,  
T h i s  i s  how t h e  d a t a  would b e  s t o r e d :  
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a Notice how e a c h  f i e l d  o f  d a t a  is f o r m a t t e d  t o  ma tch  t h e  image 
l i n e .  S i n c e  t h e  s e c o n d  f i e l d  o n l y  a l l o w s  f o r  f i v e  l e f t  
j u s t i f i e d  c h a r a c t e r s ,  t h e  R i n  MILLER i s  t r u n c a t e d  ( d e l e t e d ) .  

T h i s  is a good method  t o  u s e  when you n e e d  t o  b e  a b l e  t o  access 
a n y  c h a r a c t e r  o f  d a t a  i n  t h e  r e c o r d .  For example ,  t h i s  method  
would  make it e a s y  t o  c h a n g e  t h e  s e c o n d  c h a r a c t e r  i n  e a c h  I D  
number. 

A l s o ,  t h i s  is a good  way t o  s a v e  d i s k  s p a c e .  I f  e a c h  f i e l d  
c o n t a i n s  t h e  same amount  o f  d a t a ,  t h e  f i e l d s  c a n  b e  p a c k e d  
t o g e t h e r  i n  t h e  r e c o r d  w i t h  no  commas s e p a r a t i n g  them.  

B i n a r y  I n p u t / O u t p u t  
------------------- 

I n  b i n a r y  i n p u t / o u t p u t ,  t h e  READ a n d  WRITE s t a t e m e n t s  i n p u t  a n d  
o u t p u t  data t o  t h e  d i s k e t t e .  

Numeric  Da ta  

a Numeric  d a t a  is  s t o r e d  much l i k e  it is i n  memory: 

i n t e g e r s  are s t o r e d  i n  t w o  b y t e s ,  t w o ' s  complement  
n o t a t i o n .  

real  numbers  are s t o r e d  i n  b i n a r y  c o d e d  d e c i m a l  
f o r m a t .  T h i s  r e q u i r e s  a maximum o f  n i n e  b y t e s  
( t h e  l e n g t h  b y t e  p l u s  t h e  e i g h t  b y t e s  f o r  t h e  
number -- i n s i g n i f i c a n t  b y t e s  are t r u n c a t e d . )  

F o r  a n  e x p l a n a t i o n  o f  b o t h  o f  t h e s e  s t o r a g e  f o r m a t s ,  see t h e  
Programmers  I n f o r m a t i o n  S e c t i o n .  

I n t e g e r s  m u s t  b e  who le  numbers i n  t h e  r a n g e  o f  -32768 t o  32767.  
F o r  example ,  t h e  i n t e g e r s  2 2 ,  333 ,  4 4 4 4  would  b e  s t o r e d  as  
f o l l o w s  : 

The f i r s t  b y t e  t e l l s  how many b y t e s  o f  data are i n  t h e  t h r e e  
f o l l o w i n g  f i e l d s ,  Notice how e a c h  i n t e g e r  r e q u i r e s  two  b y t e s  o f  
s t o r a g e .  N o  e x t r a  b y t e s  are r e q u i r e d  t o  s e p a r a t e  e a c h  f i e l d ,  
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T R S - ~ O  

T h e  real numbers  2000 a n d  3 3 3 3  w o u l d  b e  s t o r e d  i n  t h i s  f o r m a t :  

The f i e l d  f o r  t h e  number 2000 c o n s u m e s  t h r e e  b y t e s ,  The f i r s t  
b y t e ,  2 ,  t e l l s  t h e  l e n g t h  o f  t h e  f i e l d .  The s e c o n d  b y t e ,  4 4 ,  i s  
t h e  e x p o n e n t  b y t e .  The t h i r d  b y t e ,  2 ,  c o n t a i n s  t h e  o n e  
s i g n i f i c a n t  d i g i t  i n  t h e  number ,  

The  n e x t  f i e l d  f o r  t h e  number 3 3 3 3  b e g i n s  w i t h  t h e  l e n g t h  b y t e ,  
3 ,  w h i c h  s a y s  t h a t  t h i s  f i e l d  i s  f o u r  b y t e s  l o n g .  The s e c o n d  
b y t e ,  4 4 ,  is  t h e  e x p o n e n t  b y t e .  The t h i r d  a n d  f o r t h  b y t e s  
c o n t a i n  t h e  f o u r  s i g n i f i c a n t  d i g i t s  i n  t h e  number ,  3 3 3 3 .  

F o r  more i n f o r m a t i o n  o n  t h i s ,  r e f e r  t o  t h e  P r o g r a m m e r s  
I n f o r m a t i o n  S e c t i o n .  

S t r i n g  Data 

S t r i n g  d a t a  i s  stored i n  ASCII f o r m a t  w i t h  o n e  b y t e  p e r  
c h a r a c t e r  p l u s  a l e n g t h  b y t e  t o  g i v e  t h e  l e n g t h  o f  t h e  s t r i n g  
f i e l d .  

The s t r i n g  da ta ,  '%INARY'hand F I L E "  w o u l d  b e  stored i n  a r e c o r d  
i n  t h i s  f o r m :  

Notice t h a t  e a c h  f i e l d  c o n t a i n s  a l e a d i n g  l e n g t h  b y t e ,  

B i n a r y  i n p u t / o u t p u t  i s  t h e  m o s t  c o n c i s e  way t o  s t o r e  a f i l e  
c o n t a i n i n g  l a r g e l y  n u m e r i c  d a t a .  F o r  e x a m p l e ,  a f i l e  c o n t a i n i n g  
sa les  d a t a  or a c c o u n t i n g  d a t a  w o u l d  be b e s t  stored u s i n g  t h e  
b i n a r y  m e t h o d ,  
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TIFIS-E~O e9 

B U I L D I N G  A SEQUENTIAL ACCESS FILE 
................................. 

A s  w e  d i s c u s s e d  i n  t h e  o v e r v i e w  of  t h i s  c h a p t e r ,  you h a v e  a 

a c h o i c e  o f  t h r e e  methods you may u s e  i n  b u i l d i n g  a s e q u e n t i a l  
access f i l e :  

1. S t r e a m  method 
2 .  F o r m a t t e d  method 
3 .  B i n a r y  method 

W e  w i l l  t a k e  you t h r o u g h  t h e  s t e p s  o f  b u i l d i n g  a s e q u e n t i a l  
access d a t a  f i l e  u s i n g  e a c h  o f  t h e s e  methods .  You w i l l  p r o b a b l y  
f i n d  i t  h e l p f u l ,  when g o i n g  t h r o u g h  t h e s e  s t e p s ,  t o  r e a d  a b o u t  
e a c h  s t a t e m e n t  w e  u s e .  A w r i t e - u p  of  e a c h  s t a t e m e n t  i s  i n  t h e  
Keywords C h a p t e r  o f  t h i s  manual .  

SEQUENTIAL ACCESS 
USING STREAM INPUT/OUTPUT 

The stream method i s  t h e  m o s t  common way o f  b u i l d i n g  a 
s e q u e n t i a l  access f i l e ,  s i n c e  you d o  n o t  have  t o  f o r m a t  t h e  
l e n g t h  o f  t h e  r e c o r d s  i n  advance .  W e  w i l l  show you how t o  u s e  
t h i s  method to :  

1. b u i l d  t h e  f i l e  
2 .  r e a d  t h e  f i l e  
3 .  a d d  t o  t h e  f i l e  

0 
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TIFIS=~C) 

4.  u p d a t e  t h e  f i l e  

B u i l d i n g  t h e  F i l e  ( O u t p u t  t o  t h e  F i l e )  ....................................... 

When b u i l d i n g  t h e  f i l e ,  y o u  n e e d  t o  w r i t e  a p r o g r a m  t h a t  w i l l  do 
t h e s e  f o u r  t h i n g s :  

1. Open t h e  d i s k  f i l e  w i t h  OPEN. 
2 .  P r i n t  a d a t a  record t o  t h e  d i s k  f i l e  w i t h  PRINT #.  
3 .  R e p e a t  s t e p  2 u n t i l  y o u r  program h a s  p r i n t e d  a l l  t h e  

r e c o r d s  t o  t h e  d i s k  f i l e ,  a n d  t h e n  
4 .  C l o s e  t h e  f i l e  w i t h  CLOSE. 

Here is  a s a m p l e  p r o g r a m ,  a l o n g  w i t h  a s a m p l e  r u n  o f  t h e  
p r o g r a m ,  w h i c h  b u i l d s  t h e  f i l e  u s i n g  t h e s e  f o u r  steps: 

1iZ) REM .w*.* WE110 OF STREAM OUTPUT TO A SEQUENTIAL F I L E  *** 
20 REM 
30 OPEN # i s  " ITEM/DAT" 5 MODE=Ws TYPEzS 
4.U PRIN'T "INPU'I" ( 1 )  I'VE11 NO. ( 2 )  NAME (3 )  DESCRIPTION CtF ITEM" 
5 0  INPUT NC19jy NAME$r DES9; 
6@ PRINT # I ;  NO$? NAME$? DESB 
70 PR I N1" " I S  TI-{ERE!: ANOTHER ITEM ( Y /N 1 ? " 
8iZ) INPU'I- APISWER$ 
90 I F  ANSWE:R$ .::: 1::. " Nu T K N  4af EL..SE CL.C)SE # 1 

*R\JN 

1 NPUT f 1 1 ITEM NO. ( 2 1 NAME ( 3 )  DEISCRI PTION OF ITEM 
'? 111 
? PAPER 
? LEGAL. PAD e i / 2  x r i 5af SHEETS 
I S  'T't.iERE AN6'1"HE~R ITEM ( Y / N ) ?  
'? Y 
II\JPUT Ill ITEM NO. ( 2 )  NAME ( 3 )  DESCRIPTION OF ITEM 
r, .- .- .." 
! '8:: .L 4: 
? PEN 
'? BL.UE: INK EAL..L. PO I NT MEDIUM IP\lt( 
I S  TtiERE ANr:)TtiER I "T'EI'I i Y /N) ? 
? N 

L i n e  30 o p e n s  t h e  f i l e  w i t h  t h e  OPEN s t a t e m e n t .  ( S e e  OPEN): 
- it r e f e r e n c e s  i t  as  f i l e  u n i t  #1 (You may h a v e  s e v e r a l  
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f i l e s  o p e n  a t  t h e  same t i m e  a s  d e m o n s t r a t e d  l a t e r  i n  t h i s  
s e c t i o n .  1 

- it names it  w i t h  t h e  f i l e  s p e c i f i c a t i o n  o f  ITEM/DAT 
- it sets t h e  MODE t o  W s i n c e  we are w r i t i n g  data t o  t h e  

f i l e .  
- it sets t h e  TYPE t o  S fo r  s e q u e n t i a l  access 

L i n e  60 p r i n t s  t h e  data f o r  o n e  r e c o r d  t o  t h e  f i l e .  T h i s  r e c o r d  
h a s  t h r e e  f i e l d s :  NO$, NAME$ a n d  DES$. Notice t h a t  t h e  PRINT # 
s t a t e m e n t  c a n  o n l y  p r i n t  o n e  record t o  t h e  d i s k  f i l e  e a c h  t i m e  
it i s  e x e c u t e d  ( S e e  PRINT t o  a d i s k  f i l e ) .  

L i n e  90  sets u p  a l o o p  t o  c o n t i n u e  p r i n t i n g  a s  many records a s  
y o u  w a n t  t o  t h e  d i s k  f i l e ,  a n d  ... 
When a l l  t h e  r e c o r d s  are p r i n t e d  o n  t h e  d i s k ,  l i n e  90 closes t h e  
f i l e .  

R e a d i n g  t h e  F i l e  ( I n p u t  f r o m  t h e  F i l e )  ...................................... 

a T o  r e a d  a l l  t h e  d a t a  r e c o r d s  y o u  h a v e  p u t  i n  y o u r  f i l e ,  you  n e e d  
t o  h a v e  y o u r  p r o g r a m  d o  t h e s e  f i v e  t h i n g s :  

1. Open t h e  d i s k  f i l e  w i t h  OPEN. 
2 .  Read i n  a d a t a  record w i t h  INPUT # .  
3 .  U s e  EOF t o  see i f  y o u  h a v e  r e a c h e d  t h e  e n d  o f  t h e  f i l e  

y e t .  
4 .  R e p e a t  s t e p s  2 a n d  3 u n t i l  y o u  h a v e  read i n  a l l  t h e  

r e c o r d s ,  a n d  t h e n  
5. When y o u  h a v e  r e a c h e d  t h e  e n d  o f  t h e  f i l e ,  close it 

w i t h  CLOSE. 

Here i s  a p r o g r a m ,  a l o n g  w i t h  a s a m p l e  r u n ,  w h i c h  u s e s  t h e s e  
s t e p s  t o  r e a d  i n  t h e  f i l e  w h i c h  was  b u i l t  a b o v e :  

1C;5 REM *.++.* WEMt:) O F  S"rI2EAM INIFJUT FROM A SEQUEN"rIAL F I L E  *** 
20 RE:M 
3M T)PE:N # 1 5 " ITEM/UATU Y MO'DE-R-J TYPEzS 
40 INPUT $11 ; NO$y NAME4 t DES* 
5@ I F  EC)F'I#i 1 5: : : )  0 THEN 4C? 
60 FJR I NT : PW IIVT " ITEM NClMEER z: " ; NO$ Y " I'4AME = " '; NAMES, 
7iil PRINT "'DESCRIFTION OF TtiE ITEN : " ; DES$ 
8@ G0'1-0 41il 
90 CL.(:)SE # 1 
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TRs-80 

ITEM NUMBER = 111 NAME =: F'AF'EH 
DESCRT ['TI ON OF  l'I..iE I'TEM : L..EGAI.... FIAI[I 13 1 X 1 1 5(i3 SHEiE'T!: 

ITEM NUMBER = 222 NAME = PEN 
DESC:R I P'T' l i3N i:)F THE ITEM : El.-IJE I Nt( BAL-1.- PO I NT llED I lJM I N l i  

STOP L..INE 969 * 

L i n e  30  o p e n s  t h e  f i l e :  
- a g a i n ,  it i s  f i l e  u n i t  # l  
- it names  ITEM/DAT as  t h e  f i l e  t o  b e  o p e n e d  ( t h e  f i l e  

t h a t  w a s  created a b o v e )  
- it sets t h e  MODE t o  R s i n c e  we are r e a d i n g  data f r o m  t h e  

f i l e  
- it sets t h e  TYPE t o  S f o r  s e q u e n t i a l  

L i n e  40  c a u s e s  y o u r  c o m p u t e r  t o  INPUT ( r e a d )  o n e  data record 
f r o m  t h e  d i s k  f i l e .  I t  reads a l l  t h r e e  f i e l d s  o f  t h e  record. 
T h e  f i r s t  f i e l d  i s  a s s i g n e d  t o  NOS, t h e  s e c o n d  t o  NAMES, a n d  t h e  
t h i r d  t o  DESS. 

L i n e  50  c h e c k s  t o  see i f  y o u  h a v e  r e a c h e d  t h e  e n d  o f  t h e  f i l e  
y e t .  I f  y o u  h a v e ,  it jumps  t o  l i n e  9 0  w h e r e  t h e  f i l e  i s  closed. 

L i n e  8 0  s e n d s  t h e  p r o g r a m  b a c k  t o  INPUT or  read a n o t h e r  record, 
a n d  

L i n e  9 0  closes t h e  f i l e .  

A d d i n g  t o  t h e  f i l e  ------------------ 

S h o u l d  y o u  decide a t  a l a te r  da te  t h a t  y o u  w a n t  t o  add some m o r e  
r e c o r d s  t o  y o u r  f i l e ,  y o u  w o u l d  f o l l o w  a p r o c e d u r e  almost 
i d e n t i c a l  t o  t h e  o n e  d i s c u s s e d  a b o v e  i n  " B u i l d i n g  t h e  F i l e " .  
T h e  o n l y  d i f f e r e n c e  i s  i n  t h e  OPEN s t a t e m e n t .  I n s t e a d  o f  
s e t t i n g  t h e  MODE t o  W ( w r i t e ) ,  set i t  t o  E  ( e x t e n d ) .  

Here is  a sample p r o g r a m  w h i c h  e x t e n d s  t h e  f i l e  b u i l t  above 

PAGE 4 - 1 8  



MODEL I/III COMPILER BASIC BUILDING DATA FILES 

0 
named ITEM/DAT. 

I @  REM *** DEMO OF ADDING TO A SEtjtllEN'TIAL F I L E  *** 
20 REM 
3&3 CIPEN #I =I " I TEMIDAT" 5 MOBEzE 9 TY PE=S 
40 PRINT "INPUT (1 )  ITEM NO. ( 2 )  NAME I J )  DESCRIPTION O F  ITEM" 
58  INPUT NOBY NAME$? DES$ 
663 PRINT #1; No49 NAMEBq DES$ 
76 PRINT " I S  THERE ANOTHER ITEM ( Y / N ) ? "  
€38 INPUT ANSWER$ 
98 I F  ANSWER$ +:> " N u  TWEN 4@ ELSE CLOSE # I  

*RUN 
INPUT ( 1 )  ITEM NO. ( 2 )  NAME 13)  DESCRIPTION OF ITEM 
? 333 
? TYPEWRITER 
? TAN ELECTRIC PORTABLE %ELECTRIC 
I S  THERE ANOTHER ITEM ( Y / N ) ?  
? N 
STOP L I N E  963 

U p d a t i n g  t h e  F i l e  
----------------- 

a A s  w e  d i s c u s s e d  i n  t h e  o v e r v i e w  o f  t h i s  c h a p t e r ,  u p d a t i n g  a 
s e q u e n t i a l  access f i l e  i s  a t i m e  c o n s u m i n g  process. T h e s e  are 
t h e  s teps  y o u  n e e d  t o  f o l l o w :  

1. Open t h e  f i l e  y o u  w a n t  t o  u p d a t e  ( f i l e  # l )  w i t h  OPEN. 
2 .  Open a s e c o n d  f i l e  w i t h  OPEN t o  w r i t e  y o u r  u p d a t e d  

records t o  ( f i l e  # 2 ) .  
3 .  R e a d  i n  a data record w i t h  INPUT # f r o m  f i l e  # I .  
4 .  U s e  EOF t o  see i f  y o u  h a v e  r e a c h e d  t h e  e n d  o f  f i l e  # l .  
5 .  U s e  PRINT # t o  p r i n t  t h e  u p d a t e d  record t o  f i l e  # 2 .  
6 .  R e p e a t  steps 3 ,  4 ,  a n d  5 u n t i l  y o u  r e a c h  t h e  e n d  of 

f i l e  # l ,  a n d  t h e n  
7 .  C l o s e  t i l e  # l  w i t h  CLOSE. 
8 .  K i l l  f i l e  #I. 
9 .  C l o s e  f i l e  # 2  w i t h  CLOSE. 

Here i s  a sample p r o g r a m  w h i c h  updates a s e q u e n t i a l  access f i l e  
u s i n g  t h e s e  n i n e  s teps:  

18 REM *** DEMO OF UPDATING A SEQUENTIAL F I L E  *+* 
28 REM 
JB OPEN # I 3  "1TEM/DAT"7 M6DE=R3 TVPEzS 
48 OPEN 4 4 2 9  "NEWIIEM/DATW3 MODEzWg TYPE=$ 
5@ INPUT 441; NO$$ NAMES5 DES$ 
68 I F  EOF(#IS = -1 TWEN 168 

e 78 PRINT : PRINT " ITEM NUMBER = ":NO$s "NAME = fi;NAME$ 

Racllcn, 
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"1 

~E@&FA.;.T k -  

80 PRINT "DESCRIPTION <FF THE ITEM : ";DES$ 
$0 PRINT : PRINT "DO YOU WANT TO CHANGE THIS INFORMATION ( Y / N ) " ;  

100 INPUT ANSWER$ 
110 I F  ANSWER$ = " N "  THE:N 1 4 0  
120 PRINT "INPUT ( 1 )  ITEM NO. ( 2 )  NAME ( 3 )  DESCRIPTION OF ITEM" 
1363 INPUT NO$r NAME$'I DESB 
1 4 0  PRINT # 2 ;  NO$? NAME$r DES$ 
1 5 0  GOTC) 512) 
1h0 CL(1SE # 1  
1 7 0  K I  L..L " I TEM/DATU 
180 CLOSE #2 

I"I"EM I\Il,.)MeER =: j.:11 NAME = PAPER 
DE:SCRIF""f"'C)N <:If" 'f't-/E I"rEM : I....ECiAL.. PAD 8 1 \ 2 2  X 13. 51%4 SIAEE"r!$ 

I "FEW I\j\JMuEF? z: 222 IAAME = PEN 
I:)ESC:F3 I P7" I01\1 OF.:' 7't-lE: I T'EM : F?aL..UE I Nt( E!sAL..L. PO I NT' MEU I UM I Nt( 

X3(:.) Yi:N WAIq'T "T'C) Ct-IANGE 'THIf; IIAF0RMA"I':ZI:)N I Y / N j ?  '1' 
U . j ITEM NC). ( 2 )  NAME ( 3 )  DESCRIPTION CtF ITEM" 

.-:, .-:, ..-, '7 ;.. .,A. .iL 

? FJE: N 
? BL..ACP< I Nt( ESAL.1.. PO I NT' F'I NE I.. INE 

:["[E:M N\JlvlBEF$ .= 
"' 
,..I N,A,HIE z z  "I'YPEWRI 'TER 

I:)E:SCRIF'T'ION OF: THE: IT'E:I"I : 'T'AN E:L..E!CTRIC FJC)RTABLE SEl-ECTRIC 

L i n e  30 o p e n s  t h e  f i l e  t o  b e  u p d a t e d :  
- it r e f e r e n c e s  t h e  f i l e  as  f i l e  # l  
- i t  names  ITEM/DAT as t h e  f i l e  t o  be o p e n e d  
- it sets  t h e  MODE t o  R ,  s i n c e  we w i l l  b e  r e a d i n g  data 

records f r o m  t h e  f i l e  
- it sets t h e  TYPE t o  S 

L i n e  4 0  o p e n s  t h e  s e c o n d  f i l e  w h i c h  w i l l  c o n t a i n  t h e  u p d a t e d  
i n f o r m a t i o n :  

- it r e f e r e n c e s  it as  f i l e  # 2  
- it names  t h i s  new f i l e  "NEWITEM/DATW 
- it sets t h e  MODE t o  W ,  s i n c e  we w i l l  b e  w r i t i n g  t h e  

u p d a t e d  data records t o  t h i s  f i l e  
- it sets t h e  TYPE t o  S 
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"T"RS=BO 

L i n e  50 INPUTS ( reads)  o n e  data  record from f i l e  # l .  

L i n e  60 c h e c k s  t o  see i f  we h a v e  r e a c h e d  t h e  e n d  o f  f i l e  # l .  I f  
so ,  it s e n d s  p r o g r a m  c o n t r o l  t o  l i n e s  160-180  w h e r e  t h e  t w o  
f i l e s  a re  closed. 

L i n e  1 4 0  PRINTS ( w r i t e s )  t h e  u p d a t e d  record t o  f i l e  # 2 .  

L i n e  1 5 0  s e n d s  t h e  p r o g r a m  back t o  r e a d  t h e  n e x t  record, u p d a t e  
i t ,  a n d  w r i t e  t h e  u p d a t e d  record t o  d i s k .  

L i n e  1 6 0  closes f i l e  # 1 .  

L i n e  1 7 0  k i l l s  f i l e  # 1  s i n c e  t h i s  f i l e  c o n t a i n s  t h e  o l d  
o u t - o f - d a t e  i n £  o r m a t i o n .  

L i n e  1 8 0  closes t h e  new f i l e .  

Notice t h a t  a f t e r  r u n n i n g  t h i s  p r o g r a m ,  y o u  h a v e  created a new 
f i l e  named NEWITEM/DAT w h i c h  c o n t a i n s  y o u r  i n f o r m a t i o n .  
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SEQUENTIAL ACCESS 
USING FORWTTED INPUT/OUTPUT 

S i n c e  t h e  f o r m a t t e d  method r e q u i r e s  t h a t  you set t h e  l e n g t h  of  
r e c o r d s  i n  a d v a n c e ,  i t  d o e s  n o t  a l l o w  you t o  t a k e  a d v a n t a g e  of  
t h e  f l e x i b l e  r e c o r d  l e n g t h  t h a t  s e q u e n t i a l  a c c e s s  o f f e r s .  
However,  you are s t i l l  a b l e  t o  t a k e  a d v a n t a g e  of t h e  c o m p a c t n e s s  
o f  a s e q u e n t i a l  access f i l e .  

The steps f o r  f o r m a t t e d  i n p u t / o u t p u t  are i d e n t i c a l  t o  s e q u e n t i a l  
i n p u t / o u t p u t ,  e x c e p t  you need  t o  r e p l a c e  PRINT # w i t h  PRINT 
U S I N G  # a n d  INPUT # w i t h  INPUT USING #.  

Sample programs:  

I @  HEM *** DEMO OF F(:)RMATTED (:~uTPu-~ 7 0  A SEBUEN'T I AI- FI I-.E *** 
20 REM 
343 OPEN # I  9 " ITEM/DATii 9 MODEzW, TYPEzS 
4.8 PRINT ""INPUT ( 1 )  ITEM NO. ( 2 )  NAME ( 3 )  DESCR1PTIt:)N OF ITEM1" 
569 INPUT NO$q NAME$? DES$ 
68 PRINT USING # I  ; 2007 NCz)$v NAME$s DES$ 
70 PRINT " I S  THERE ANOTHER ITEM ( Y / N ) ? "  
8@ INPUT ANSWER$ 
90 I F  ANSWER$ .<> " N "  THEN 48 ELSE CLOSE # I  

200 ; . : : # # i # # # # . : : # # # # # # # # t # t l # # W  
*RIJN 
INPUT ( 1 )  ITEM NO. 1 2 )  NAME ( 3 )  DESCRIPTION OF ITEM 
? 1 1 1  
? PAPER 
? LEGAL. PAT) E\ 112 X 11 50  SHEETS 
I S  "MERE ANCjTE.4ER I'TEM I Y f  N f ? 
? V 
lNPUT ( 1 )  ITEM NO. ( 2 )  NAME 15 )  DESCRIPTION (2F ITEM 
7 3 '7. r), . & i .i.. 

? PEN 
? BLUE I N K  BALL. POINT MEDIUM POINT 
IS THERE ANOTHER ITEM I Y I N ) ?  
? N 
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169 REM *** DEMO O F  FORMkTmTED INPUT FROM A SEQUENTIAL F I L E  *++w 
20 REPI 
30 OPEN 441 s " ITEMIDAT" 9 MODEzR9 TYFE=S 
40 S NFUI USING # I  ; 1 8 0 3  NO$ s NAME$7 DES$ 
563 I F  E O F ( # 1 )  .:I:::. C3 THEN 963 
6G3 PRINT : PRJMT " ITEM NUMBER = ";NO%$ aNAME = ";NAME$ 
763 PRINT "DESCRIPTION OF THE ITEM : ": DES$ 
88 G6Ti:1 4G3 
90 CLOSE # I  

1 a0 ; .:I##.::####.::#############% 
*HUN 

ITEM NUMBER = 1 1  1 NAME.= FAPER 
DESCR1PTIr:IN CtF "THE ITEM :: LEGAL PAD 8 I /z 

I"fEH NUMBER = 222 NAME = PEN 
DESCRIPTION OF THE ITEM : BLUE INK BALL P 
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TRS-80 " 
/ <-QQ"'"-'"- 
1% 

SEQUENTIAL ACCESS 
0 

USING BINARY INPUT/OUTPUT 

T o  u s e  t h e  b i n a r y  i n p u t / o u t p u t  m e t h o d ,  u s e  t h e  same procedures 
as  t h e  stream i n p u t / o u t p u t  m e t h o d ,  except replace PRINT # w i t h  
WRITE a n d  INPUT # w i t h  READ. 

S a m p l e  P r o g r a m s  : 

10 REM *** DEMO OF BINARY OUTPUT TO A SEQUENTIAL F I L E  *** 20 REM 
3 0  OPEN # 1 v " SALES/DATM 3 MODEzW 1 TY PE=S 
40 PRINT "INPUT ( 1 )  ITEM NO. (2 )  JAN SALES (3 )  FEB SALES ( 4 )  MAR SALES 
5 0  INPUT NO%? JAN? FEBI MAR 
cS0 WRITE #1; NO%* JAN* FEE? MAR 
7 0  PRINT " I S  THERE ANOTHER ITEM ( Y / N ) * ;  
8 0  INPUT ANSWER$ 
5'0 I F  ANSWERS 0 "N" THEN 4 0  ELSE CLOSE #1  

*RUN 
INPUT ( 1 )  ITEM NO. (2 )  JAN SALES (3 )  FEB SALES ( 4 )  MAR SALES 
? 111 
? 1000 
? 2080 
? 3000 
I S  THERE ANeTHER ITEM (Y /N)?  Y 
INPUT ( 1 )  ITEM NO. (2 )  JAN SALES (3 )  FEB SALES ( 4 )  MAR SALES 
? 222  
? 1500 
? 2080 
? 2500 
I S  THERE ANOTHER ITEM I Y / N ) ?  N 
STOP L INE 9(a 
* 
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I0 REM *** DEMO OF BINARY INPUT FROM A SEWUENTIAL F I L E  *** 
20 REM 
30 OPEN # i  Y " SALESIDAT" 9 MODEzRq TYPE=S 
40 PRINT " ITEM NO"y "JAN SALES"7 "FEB SALESUr "MAR SALES" 
50 READ # l i  NO%? JAN3 FERY MAR 
60 I F  E O F ( # l )  0. 0 'THEN 90 
98 PRINT NO%r JAN3 FEBY MAR 
80 GOT(:) 50 
'90 CLOSE # I  

*RUN 
ITEM NO JAN SALES 
1 1  1 I000 
222 I500 

STOP L I N E  90 
*. 

FEE SALES 
2000 
2000 

MAR SALES 
3000 
2500 
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TRS-BQ @& 

B U I L D I N G  A DIRECT ACCESS F I L E  ............................. 

A s  w i t h  s e q u e n t i a l  access, you may e i t h e r  u s e  t h e  s t r e a m ,  
f o r m a t t e d ,  or b i n a r y  methods  t o  i n p u t  a n d  o u t p u t  d a t a  t o  a 
d i r e c t  access f i l e .  W e  w i l l  d i s c u s s  t h e  f o r m a t t e d  method f i r s t .  0 
A g a i n ,  i n  g o i n g  t h r o u g h  t h e s e  s ample  p r o g r a m s ,  you w i l l  f i n d  it 
h e l p f u l  t o  r e a d  a b o u t  t h e  keywords  we u s e  in t h e  Keywords 
C h a p t e r  of t h i s  manual ,  

DIRECT ACCESS 
U S I N G  FORWTTED INPUT/OUTPUT 

F o r m a t t e d  i n p u t J o u t p u t  i s  a c o m o n  way t o  build d i r e c t  access 
files, s i n c e  i t  will e n s u r e  t h a t  e a c h  r e c o r d  h a s  t h e  same l e n g t h  
a n d  i s  i n  t h e  sane f o r m a t .  

B u i l d i n g  t h e  f i l e  
-------.----------- 

B u i l d i n g  a direct a c c e s s  f i l e  i s  a c t u a l l y  v e r y  s i m i l a r  t o  t h e  
p r o c e d u r e  of b u i l d i n g  a s e q u e n t i a l  f i l e .  The d i f f e r e n c e  is: 

- you must s p e c i f y  t h e  l e n g t h  of each r e c o r d  i n  t h e  OPEN 
s t a t e m e n t  

- you mus t  a s s i g n  e a c h  record a r e c o r d  number 
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TRS-80 T" 

T h e s e  are t h e  p r o c e d u r e s  t o  u s e :  

1. Open t h e  d i s k  f i l e  w i t h  OPEN, 
2 .  P r i n t  a d a t a  r e c o r d  t o  t h e  d i s k  f i l e  w i t h  PRINT USING 

#, s p e c i f y i n g  i t s  record number ,  
3 ,  Repeat step 2 u n t i l  y o u  y o u r  p r o g r a m  h a s  o u t p u t  ,311 

r e c o r d s  d e s i r e d  t o  t h e  d i s k  f i l e ,  a n d  
4,  C l o s e  t h e  f i l e  w i t h  CLOSE. 

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

10 REM *.** DEMO OF FORMATTED C~IJTFUI" TO A D f  EIECT FIL-E *** 
2@ REM 
30 OPEN 44 P s " 'L I ST f DAT " 's f"lCtDE=GJ 9 TY PEzl.) rr LENGI"tl=:32 
4 0  X = I  
50  PRINT : INPUT PR(:)MPT="LAST NAME ? " ;  LNAME$ 
52 INPUT PROMPT-"FIRST NAME ? " ;  FNAME$ 
54 INPUT PROMFT="ADDRESS ? " ;  ADD$ 
70 PRINT USING W l s  KEY=X; 1 Jefr LNAMEBJ FNAME$y ADBB 

INPUT PRCtMPT=" I S  TI-IERE ANOTHER ADDRESS I Y/N :I ' I ( "  ";ANSWER$ 
l0ta I F  ANSUER$ .= 'WN" THEN CLtfSE # I  ELSE X 2; .+ 1 : G t : ~ T 6  5GJ 
1 1ef ; ~ : : # # # # # # # # # ~ : : # # # # # # ~ : : : W W # # W # # W W W # # # #  

.#-RUN 

LAST NAME ?HARRISON 
F IRST NAME ?FATRI  C I  A 
ADDRESS ? 15 1 J NORTH MC)Cti I NGB T RD LANE 
I S  THERE ANOTHER ADDRESS IY/NS ?V 

L..AST NAME ?Jr:)HNSt:)N 
F I RST NAME ?GEORGE 
ADDRESS ? 181 l SC)UTH WAMPTON 
I S  THERE ANOTHER ADDRESS I Y / N )  ?N 

L i n e  1 1 0  i s  t h e  i m a g e  l i n e .  I t  d e t e r m i n e s  bow e a c h  record's 
d a t a  w i l l  b e  f o r m a t t e d  o n  t h e  d i s k e t t e ,  I n  t h i s  p r o g r a m ,  each 
record w i l l  b e  d i v i d e d  i n t o  t h r e e  f i e l d s .  The < c h a r a c t e r  marks 
t h e  b e g i n n i n g  o f  e a c h  f i e l d :  

t h e  f i r s t  f i e l d  h a s  1 0  c h a r a c t e r s ;  
t h e  s e c o n d ,  7; 
t h e  t h i r d ,  15 .  

f o r  a t o t a l  o f  3 2  c h a r a c t e r s  i n  e a c h  r e c o r d ,  

L i n e  30 o p e n s  t h e  f i l e  w i t h  OPEN: 

0 
R a r e  
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- it r e f e r e n c e s  t h e  f i l e  as f i l e  u n i t  #l 
- it names t h e  f i l e  "LIST/DATW 
- it sets t h e  MODE t o  W ( w r i t e )  
- it sets t h e  TYPE t o  D ( d i r e c t )  
- it sets t h e  LENGTH ( r e c o r d  l e n g t h )  t o  32 c h a r a c t e r s  i n  

e a c h  r e c o r d .  

L i n e  70 o u t p u t s  a r e c o r d  t o  t h e  d i s k  f i l e  u s i n g  t h e  f o r m a t  set 
on  l i n e  1 1 0 ,  Notice t h a t  i n  d i r e c t  access, t h i s  PRINT USING # 
s t a t e m e n t  mus t  s p e c i f y  a KEY ( r e c o r d  number)  f o r  e a c h  r e e o r d ,  

L i n e  100:  
- closes t h e  f i l e  i f  t h e  operator d o e s  n o t  want  t o  o u t p u t  

any more r e c o r d s ,  or 
- i n c r e m e n t s  t h e  r e c o r d  number by l a n d  s e n d s  t h e  program 

back  t o  p r i n t  t h e  n e x t  r e c o r d  t o  t h e  d i s k  f i l e ,  

Read ing  t h e  F i l e  ( I n p u t  f rom t h e  F i l e )  ...................................... 

To r e a d  e v e r y  r e c o r d  i n  t h e  f i l e ,  you may u s e  t h e  same 
p r o c e d u r e s  t h a t  you would u s e  i n  s e q u e n t i a l  access, except: 

- i n  t h e  OPEN s t a t e m e n t ,  you m u s t  s p e c i f y  t h e  r e e o r d  l e n g t h  
- i n  t h e  INPUT USING # s t a t e m e n t ,  you m u s t  s p e c i f y  t h e  KEY 

( r e c o r d  number)  you w a n t  t o  i n p u t  f rom t h e  f i l e  

T h e s e  a r e  t h e  p r o c e d u r e s :  

I ,  Open t h e  d i s k  f i l e  w i t h  OPEN, s p e c i f y i n g  t h e  r e c o r d  
l e n g t h .  

2 .  Read i n  a d a t a  r e c o r d  w i t h  PRINT USING #,  s p e c i f y i n g  
t h e  record number. 

3 .  U s e  EOF t o  see i f  you  h a v e  r e a c h e d  t h e  e n d  of t h e  f i l e  
y e t .  

4 .  R e p e a t  s t e p s  2 a n d  3 u n t i l  you h a v e  r e a d  i n  a l l  t h e  
r e c o r d s ,  a n d  t h e n  

5 ,  When you h a v e  r e a c h e d  t h e  e n d  of t h e  f i l e ,  close i t  
w i t h  CLOSE, 

Here is a s a m p l e  program f o l l o w i n g  t h e s e  p r o c e d u r e s :  

I@ REM *** DEMO OF FORMATTED INPUT FRCtM A DIRECT FILE *** 
2Q REM - 
30 OPEN # I  s " L f  ST/DAT1' 3 MODE=Rs TYPEzDy LENGTWz32 
4fZ1X=I 
&@ INPUT LjSING # I  9 KEYzX; 1303 LNAME$$ FNAME99 ADD$ 
&5 1 F EOF 4 # I  > .::I:::. @ THEN 180 
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+i~ll~-80@ 
70 PRINT : PRINT "RECORD # " ;  X 
80 PRINT LNAME$;"y ";FNAMEBvysADD$ 
90 X =: ): c 1 : GOTO 60 
100 CLOSE #1 
X 30 ; ....................................... 

*RUN 

RECORD # 1 
HARRISON t PATRICI 
1513 NORTH MOCK 

RECr:)RD # 2 
J6HNS6N 9 GECtRGE 
1 8 1 1  SOUTH HAMP 

L i n e  1 3 0  i s  t h e  image l i n e  d e t e r m i n i n g  wha t  f o r m a t  t o  u s e  i n  
i n p u t t i n g  e a c h  r e c o r d  f r o m  t h e  d i s k  f i l e .  T h i s  is t h e  same 
image  t h a t  was u s e d  i n  b u i l d i n g  t h e  f i l e .  

L i n e  30 o p e n s  t h e  f i l e  w i t h  OPEN: 
- it r e f e r e n c e s  i t  a s  f i l e  u n i t  # 1  
- it names it LIST/DAT 
- it sets t h e  MODE t o  R ( r e a d )  
- it sets t h e  TYPE t o  D ( d i r e c t )  
- it sets t h e  LENGTH t o  32 c h a r a c t e r s  per r e c o r d  

a L i n e  60 i n p u t s  r e c o r d  # X f r o m  d i s k ,  u s i n g  t h e  f o r m a t t e d  i m a g e  
set i n  l i n e  30 .  I t  a s s i g n s  t h e  t h r e e  f i e l d s  o f  d a t a  t o  t h e  
v a r i a b l e s  LNAME$, FNAME$, a n d  ADDS. 

L i n e  6 5  c h e c k s  t o  see i f  you  h a v e  r e a c h e d  t h e  e n d  o f  t h e  f i l e  
y e t .  I f  so, it jumps t o  l i n e  1 0 0  w h e r e  t h e  f i l e  i s  c l o s e d .  

L i n e  90 i n c r e m e n t s  t h e  r e c o r d  # by o n e  a n d  s e n d s  t h e  p rog ram 
back  t o  i n p u t  t h e  n e x t  r e c o r d  f r o m  d i s k ,  

U p d a t i n g  a n d  Adding  t o  t h e  F i l e  ............................... 

Direct access i s  t h e  easiest way t o  u p d a t e  a f i l e .  Here are t h e  
p r o c e d u r e s :  

1. Open t h e  f i l e  w i t h  OPEN, s p e c i f y i n g  t h e  r e c o r d  l e n g t h .  
2 .  By s p e c i f y i n g  t h e  r e c o r d  number,  you  may t h e n  d o  o n e  of 

t h e  f o l l o w i n g :  
a .  i n p u t  t h e  r e c o r d  f r o m  t h e  d i s k  f i l e  by 

u s i n g  INPUT USING # 
b .  d e l e t e  t h e  r e c o r d  f r o m  d i s k  f i l e  w i t h  

DELETE #, or 
c. o u t p u t  new d a t a  t o  t h e  d i s k  f i l e ,  f o r  
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TRS-E~O " 
1 

t h a t  record number w i t h  PRINT USING W 
a 

3 .  R e p e a t  s tep 2 u n t i l  y o u  h a v e  f i n i s h e d  u p d a t i n g  t h e  
f i l e ,  a n d  t h e n  

4 .  C l o s e  t h e  f i l e  w i t h  CLOSE. 

Here is  a s a m p l e  p r o g r a m  u p d a t i n g  a direct access f i l e :  

10 REM *** DEMO OF UPDATING A FORMATTED DIRECT F I L E  *** 
20 REM 
30 OPEN #I I "L IST /DAT"  9 MODE=Uq TYPEzDg LENGTW=32 
40 PRINT : PRINT " 'I 1 )  DISPL-AY RECORD" "RINT " "/!I DEL-ET'E RECr:)RDt" 
513 PRINT " ( 3 )  ADD/Ck.IANGEN : PRINT " ( 4 )  CL..OSE: F1L.E" 
665 INPUT PROMPT="SELECT ONE OF THE ABOVE : " ;  S 
7 0  INPUT PROMPT="NECORD NO ( 0  I F  CLOSING F I L E )  ? "  ; R 
80 ON S GOT(:) I 10s 1605 2 0 0 ~  270 
065 REM 

1130 REM 
110 REM *** I 1 1 DISPLAY REC8RD RC1UTINE *.** 
120 INPU'T USING #1 Y KEY=R; 290, 1-NAME$, FNAME$, 
130 PRINT LNAMES; " 3 " ; FNAMES, 5 4 5 ADD4 : GC)TO 48 
140 !?EM 
1563 REM 
160 RE:M *** ( 2 )  DELETE RECORD ROUTINE *** 
170 DEL-E'TE #I r I.<EY-=R : GC)"TC) 4C3 
1RGS REM 
1965 REM 
212163 REM *** ( 3  ADDICWANGE RECORD R(:)UTINE *** 
2 1 65 INPUT PROMPT-" /...AS-T NAME ? " ; /.-NAME$ 
220 INPUT PRr:)MPT=" F I  RST NAME ? "  ; Fi\IAME$ 
230 INPUT PR(:)MP'T=" ADDRESS ? "  : ADD8 
24GS PRI NY USING # 1 .I t<Ei'=R ; 2909 L.NAME$ r, FNAMEB Y ADD$ : GOTf) d1.0 
250 REM 
260 REM 
27G7 RREM *** ( 4 ) CL-CtSE F'%L..E *** 
280 Cl.-C)SE #1 
2C$65 ; ...................................... 

Here is  a s a m p l e  o f  w h a t  m i g h t  h a p p e n  when t h i s  p r o g r a m  is  RUN: 

( 1 1 DISPL..AY RECORD 
I2 i DEl.._E"T'E FtEI:r:)R13 
( 3 )  ADDlCHANGE 
( 4 )  CLi:!SE F'1L.E 
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SELECT ONE C1F THE ABOVE :3 
RECORD N i l  (!Zl I F  CL(2SING F I L E )  ? 3  
LAST NAME ?ALEXANDER 
FIRST NAME ?MARIA 
ADDRESS ?3333  ELK GROVE 

( i 1 D f  SPLAY RECORD 
( 2 )  DELETE RECORD 
I 3 3  ADD/CHANGE 
( 4 )  CLOSE FIL-E 
SELECT CtNE OF THE APZOVE : J. 
RECORD NO I @  I F  CLOSING FlL-Ef ?3 
ALEXANDER 9 MARIA 
3333 ELK GROVE 

( 1 )  DISPLAY RECORD 
12 ) DELETE RECORD 
13) ADD/CHANGE 
141 CLOSE F I L E  
SELECT (:)NE OF THE ABOVE : 4  
RECORD NO I @  I F  CLOSING FIL-E) ?M 

e L i n e  290 i s  t h e  i m a g e  l i n e .  T h i s  i s  f o r m a t  w h i c h  was  u s e d  when 
b u i l d i n g  t h e  f i l e .  

L i n e  30 o p e n s  t h e  f i l e :  
- it r e f e r e n c e s  it a s  f i l e  # 1  
- it names it LIST/DAT 
- it sets t h e  MODE t o  U ( u p d a t e )  
- it sets t h e  TYPE t o  D ( d i r ec t )  
- it sets t h e  LENGTH t o  32  c h a r a c t e r s  p e r  r e c o r d  

L i n e  7 0  a s k s  t h e  o p e r a t o r  t o  i n p u t  a r e c o r d  number (KEY) 

L i n e  8 0  s e n d s  t h e  p r o g r a m  t o  t h e  D i s p l a y  R o u t i n e ,  Delete 
R o u t i n e ,  Add/Change R o u t i n e ,  or t o  close t h e  f i l e ,  d e p e n d i n g  o n  
t h e  operator ' s c h o i c e .  

L i n e  1 2 0  i n p u t s  t h e  record number t h e  o p e r a t o r  selected u s i n g  
t h e  f o r m a t  set i n  l i n e  290 .  

L i n e  1 7 0  deletes t h e  record number t h e  o p e r a t o r  selected. 

L i n e  240 p r i n t s  new data t o  t h e  record number t h e  o p e r a t o r  
selected, 

L i n e  280 closes t h e  f i l e .  
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DIRECT ACCESS 
USING STREAM INPUT/OUTPUT 

To u s e  t h e  stream i n p u t / o u t p u t  m e t h o d ,  f o l l o w  t h e  procedures o f  
t h e  f o r m a t t e d  method  r e p l a c i n g  PRINT USING # w i t h  PRINT # a n d  
INPUT USING # w i t h  INPUT #.  

To d e t e r m i n e  t h e  l e n g t h  o f  e a c h  record y o u  m u s t  a l l o t :  - o n e  b y t e  f o r  e a c h  c h a r a c t e r  o f  data 
- o n e  b y t e  f o r  e a c h  new f i e l d  o f  data 
- o n e  b y t e  p r e c e e d i n g  e a c h  p o s i t i v e  number 

S a m p l e  p r o g r a m s  : 

10 REM *** DEMO OF STREAM OUTPUT TO A DIRECT F I L E  *** 
2P) REM 
30 OPEN # 1 ~  " NAME/DATU 9 MODEzWr TYPE=D? LENGTH=8 
4 0 X = 1  
58 PRINT : PRINT "F IRST I N I T I A L  ? " :  
60 FNAME$ = INPUTB(1)  
7 0  PRINT "LAST NAME ? " ;  
80 LNAMES = XNPUT$(S) 
90 PRINT # i s  KEY=X; FNAMEB? LNAME$ 

lBO INPUT PROMPT="IS THERE ANOTHER NAME (Y/N)  ? " ;  ANSWER$ 
110 I F  ANSWERS = "N"  THEN CLOSE # 1  ELSE X = X + 1 : GOTO 5 0  

*RUN 

F IRST I N I T I A L  ?M 
LAST NAME ?WASHI 
I S  THERE ANOTHER NAME (Y /N)  ?Y 

F IRST I N I T I A L  ?C 
LAST NAME ?MILLE 
I S  THERE ANOTHER NAME (Y /N)  ?Y 

F IRST I N I T I A L  ?J 
LAST NAME ?SMITH 
I S  THERE ANOTHER NAME (V /N)  ?N 
STOP L I N E  118 
* 

Aadm 
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TRS-80 
f l  nilircr PCCOSI) 

10 REM *** DEMO OF STREAM INPUT FROM A DIRECT F I L E  *** 
20 REM 
30 OPEN # 1 ~  "NAMEIDAT"9 MODE=R% TYPE=Dv LENGTH=€) 
4 0 X = l  
55 INPUT # I 5  KEY=X; FNAME$9 LNAME$ 
58 I F  EOFC#l )  .<::. 0 THEN 128 
7 0  PRINT : PRINT "RECORD 8 " ;  X 
€30 PRINT FNAME*; ". ":  LNAME$ 

110 X = X + 1 : GC1TO 65 
128 CLOSE # 1  

*RUN 

RECORD # 2 
C. MILLE 

RECORD # 3 
J. SMITH 
TRSDOS ERROR 29 L I N E  65 
* 
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DIRECT ACCESS 
USING BINARY INPUT/OUTPUT 

T o  u s e  t h e  b i n a r y  i n p u t / o u t p u t  m e t h o d ,  follow t h e  p r o c e d u r e s  o f  
t h e  f o r m a t t t e d  m e t h o d  replacing PRINT USING # w i t h  WRITE a n d  
INPUT USING # w i t h  READ. 

D e t e r m i n i n g  t h e  l e n g t h  o f  e a c h  record i s  a l i t t l e  more c o m p l e x .  
YOU s h o u l d  allot: 

B y t e s  ----- 
2 f o r  e a c h  i n t e g e r  ( i n t e g e r s  are 

w h o l e  numbers  b e t e e n  -32768 a n d  
32767 

f o r  e a c h  real number:  
1 b y t e  f o r  t h e  l e n g t h  b y t e  
1 b y t e  f o r  t h e  e x p o n e n t  b y t e  
1 b y t e  f o r  e a c h  t w o  s i g n i g i c a n t  

d i g i t s  

1 f o r  t h e  b e g i n n i n g  l e n g t h  b y t e  

S e e  t h e  O v e r v i e w  o f  t h i s  c h a p t e r  f o r  more i n f o r m a t i o n .  

S a m p l e  p r o g r a m s :  

10 REM *** DEMO OF BINARY OUTPUT TO A DIRECT F I L E  *** 
20 REM 
30 INTEGER 
40 OPEN # 1 ~  " SALES/DATU 9 MODE=W5 TYPEzDT LENGTH=? 
50 X= l  
150 INPUT PROMPT = " ITEM NO. ? "  ; NO : INPUT PROMPT = "JAN SALES ? "  ; JAN 
70 INPUT PROMPT = "FEB SALES ? " ;  FEB : INPUT PROMPT = "MAR SALES ? " ;  MAR 
8@ WRITE # 1 v  KEY=X; NOT JAN9 FEE? MAR 
90 PRINT " I S  THERE ANOTHER ITEM ( Y / N I U ;  
100 INPUT ANSWER$ 
110 I F  ANSWER$ = "Nu THEN CLOSE #I ELSE X = X + 1 : GOTO 60 
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*RIJN 
ITEM NO. ? I 1 1  
JAN SALES ?3000 
FEB SALES ?2433 
MAR SALES ?5543 
I S  THERE ANOTHER ITEM (Y /N)?  Y 
ITEM NO. ?222 
JAN SALES ?9987 
FEE SALES ?8888 
MAR SALES ?7987 
I S  THERE ANOTHER ITEM (Y /N)?  N 
STOP L INE 110 
* 

10 REM *** DEMO OF 'INARY INPUT FROM A DIRECT FILE *-E* 
20 REM 
3 0  INTEGER 
4 0  OPEN #I r SALES/DATW 5 MODE=Ry TYPE=Dv LENGTH='? 
5 0  X=l 
6 0  PRINT "ITEM NO."? "JAN SALESu$ "FEB SALESL9 "MAR SALESu 
70 READ #19 KEY=X: NO3 JAN? FEBI MAR 
80 I F  EOF(# I )  0 0 THEN 110 Get= - A  
90 PRINT NO9 JAN9 FEE&? MAR 

100 X = X + 1 : GOTO 70 
110 CLOSE # 1  

*RUN 
ITEM NO. JAN SALES FEE* SALES MAR SALES 
111 3000 2433 5543 
222 9987 8888 7987 
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B U I L D I N G  AN INDEXED ACCESS (ISAM) FILE ...................................... 

T o  b u i l d  a n  indexed a c c e s s  f i l e ,  you may u s e  t h e  same t h r e e  
i n p u t / o u t p u t  methods t h a t  were shown w i t h  s e q u e n t i a l  a n d  direct 
a c c e s s  f i l e s :  f o r m a t t e d ,  s t r e a m ,  and  b i n a r y .  W e  w i l l  o n l y  show 
t h e  f o r m a t t e d  method i n  t h i s  c h a p t e r ,  b u t  remember t h a t  t h e  
o t h e r  methods a r e  a v a i l a b l e  t o  you. 

INDEXED ACCESS FILE 
USING FORMATTED INPUT/OUTPUT 

B u i l d i n g  t h e  F i l e  ----------------- 

To b u i l d  t h e  f i l e ,  u s e  t h e  same p r o c e d u r e s  t h a t  were shown i n  
b u i l d i n g  a f o r m a t t e d  direct access f i l e ,  e x c e p t :  

- I n  t h e  OPEN s t a t e m e n t ,  you must s p e c i f y  t h e  maximum 
number of c h a r a c t e r s  you w i l l  u s e  f o r  e a c h  KEY. 

- I n  t h e  PRINT USING # s t a t e m e n t ,  you must a s s i g n  e a c h  
r e c o r d  a KEY r a t h e r  t h a n  a r e c o r d  number. T h i s  key may b e  any 
name you choose .  

Here i s  a sample program: 
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REM *** DEMO OF FORMATTED OUTPUT TO AN INDEXED F I L E  *w* 
REM 
OPEN 
PRIN 

# I  s "L.IST/DATi' 9 MODEzW, TYPE=I :: LENGTW=J2* KEY=J 
T : INPUT PRC)MPT="LAST NAME ? " ;  LNAMES 

INPUT PROMPT="FIRST NAME ? " ;  FNAMEB 
INPUT PROMPT="ADDRESS ? " ;  ADD% 
PRINT "KEY ?" ; :  K$-INPUT$(J)  
PRINT USING # I ,  KEY=K$; I 1 0 9  LNAMESr FNAME4, ADD$ 
INPUT PROMPT="IS THERE ANOTHER ADDRESS I Y / N )  ? " :  ANSWER$ 
I F  ANSWER%="NM THEN CLOSE #i  ELSE G0T0 4 0  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

L i n e  1 1 8  i s  t h e  image  l i n e ,  I t  f o r m a t s  t h e  data o u t p u t  t o  e a c h  
record i n  t h r e e  f i e l d s  c o n t a i n i n g  1 0 ,  7 ,  a n d  1 5  c h a r a c t e r s  f o r  a 
t o t a l  of 32 c h a r a c t e r s ,  

L i n e  38 o p e n s  t h e  f i l e :  
- it r e f e r e n c e s  it as  f i l e  u n i t  W l  
- it names t h e  f i l e  "LIST/DATY' 
- it sets t h e  MODE t o  W ( w r i t e )  
- it sets t h e  TYPE t o  I ( i n d e x e d )  
- it sets t h e  record LENGTH t o  32  
- it sets t h e  l e n g t h  o f  e a c h  KEY t o  3 c h a r a c t e r s  

0 L i n e  7 0  a s k s  t h e  o p e r a t o r  t o  s p e c i f y  a k e y  name t o  u s e  i n  
r e f e r e n c i n g  t h e  f i l e .  

L i n e  $8 p r i n t s  t h e  record t o  d i s k  f i l e ,  

L i n e  1 0 0 :  
closes t h e  f i l e  i f  t h e  o p e r a t o r  is f i n i s h e d  or 
goes b a c k  t o  p r i n t  a n o t h e r  record t o  t h e  d i s k  f i l e .  

R e a d i n g  t h e  F i l e  ---------------- 

T o  read e v e r y  record i n  t h e  f i l e ,  f o l l o w  t h e  same p r o c e d u r e s  
t h a t  w e r e  shown i n  r e a d i n g  a formatted direct access f i l e ,  
e x c e p t  : 

- I n  t h e  OPEN s t a t e m e n t ,  y o u  m u s t  s p e c i f y  t h e  number of 
c h a r a c t e r s  i n  t h e  K E Y ,  - I n  t h e  INPUT USING # s t a t e m e n t ,  y o u  may leave o u t  t h e  k e y  
name, 

- You may u s e  a s p e c i a l  f u n c t i o n  named KEYS t o  read t h e  
name o f  t h e  k e y  for e a c h  record, 
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Sample program: 

It3 REM *+* DEMO OF FORMATTED INPUT FROM AN INDEXED F I L E  *** 
ZP1 WEN 
30 OPEN # I r  "L IST/DATU9 MODEzR9 TYPE=Ig LENGTH-325 KEY=3 
40 INPUT USING # I :  2009 LNAME99 FNAME99 ADD$ 
50 I F  EOF(#1)  0 8 THEN 90 
es83 PRINT 
78 PRINT LNAMEBtU9 " t  FNAME$g, 9 ADD$ 
8(ia GOT6 418 
9(d CLOSE # I  

208 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Updating the File ----------------- 
To update the file, you follow the same procedures as shown in 
updating a formatted direct access file, except: 

- In the OPEN statement, you must specify the number of 
characters in the KEY. 

- You must specify the name of the KEY in the INPUT USING 
# r  PRINT USING # and DELETE # statements. 

Sample program: 

10 REM *** DEMO OF UPDATING A FORMATTED INDEXED F I L E  *** 
263 REM 
J@ OPEN # I S  " L I S T / D A T U ~  MODE=Uq TYPE=Iy LENGTHz32v KEY=3 
40 PRINT : PRINT " ( 1 1  DISPLAY RECORD" : PRINT " ( 2 )  DELETE RECORD" 
5@ PRINT "(3) ADB/CHANGEW : PRINT " ( 4 )  CLOSE F I L E "  
6@ INPUT PROMPT="SELECT ONE O F  THE ABOVE :"; S 
70 INPUT PROMPT="KEV ? " ; K 4  
88 QN S GOTO 1 1 8 9  1689 2@81 278 
6irB REM 

I@@ FIEN 
l l Q )  REM *** ( 2 )  DISPLAY RECORD ROUTINE *** 
128 INPUT USING 4 4 1 9  KEYzKB; 2989 LNAME$T FNAMESr ADD$ 
d J @  PRINT LNAME%;"s " ; F N A M E $ J ~ ~ A B D $  : GOTO 4@ 
148 RE61 
15BI REM 
I&%) REM *** ( 2 )  DELETE RECORD ROUTINE *** 
178 DELETE # I 9  KEV=K$: GOTO 40 
18123 REM 
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198 REM 
288 REM *** ( 3 )  ADD/CMANGE RECORD ROUTINE *** 
218 INPUT PROMPT="LAST NAME ? " ;  LNAMES 
220 INPUT PROMPT="FIRST NAME ? " :  FNAMES 
238 INPUT PROMPT="ADDRESS ? " ;  ADD$ 
240 PRINT USING # 1 9  KEV=K$; 2983 LNAME$$ FNAME$s ADD$ : GOTO 4 @  
250 REM 
26@ REM 
278 REM *** ( 4 )  CLOSE F I L E  *** 
288 CLOSE #I 
290 .................................. 
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"s"es-eo fTB 

WllY SEGMENT PROGWMS 
.................... 

The BASIC Compiler o f f e r s  two ways of segmenting long and 
complicated programs i n t o  s h o r t e r ,  more manageable programs: 

I.  Subprograms a r e  high powered subrout ines  which a c t  on 
da ta  s to red  under d i f f e r e n t  v a r i a b l e  names. Like subrout ines ,  
they a r e  c a l l e d  from t h e  main program, executed, and r e t u r n  back 
t o  t h e  main program." 

Subprograms a r e  he lp fu l  i f  you a r e  performing t h e  same 
complicated opera t ions  on d i f f e r e n t  v a r i a b l e s  repeatedly  i n  
d i f f e r e n t  p a r t s  of your program, For example, a subprogram t h a t  
draws graphs could be c a l l e d  many times from t h e  program, Each 
t i m e ,  it would be s e n t  d i f f e r e n t  da ta .  

2 ,  Program chaining i s  a method of breaking a very l a r g e  

a program i n t o  smaller  programs which w i l l  each load i n t o  memory 
and execute sepa ra te ly .  T h i s  i s  a s o l u t i o n  when a program 
r e q u i r e s  t o o  much memory t o  execute ,  

...................... 
* A subprogram may a l s o  be c a l l e d  from another  subprogram. 
However, they may not  be r ecurs ive  ( t h a t  is,  a subprogram may 
not c a l l  i t s e l f ) ,  

OUTLINE FOR CIHAPTER 5 
SEGMENTING PROGMMS 

I , How t o  Build a Subprogram 
A. How t o  Pass A l l  Types of Data 
B. Stor ing  Subprograms 
C .  Ca l l ing  Assembly Language Programs 

I1 , How t o  Chain Programs 

111. Subprqrams VS. Program Chains 
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HOW TO BUILD A SUBPROGRAM 
......................... 

All subprograms must be called from the main program with the 
CALL statement. Normally, you will want the CALL statement to 
"pass" data to the subprogram. For example: 

CALL "ANNUAL '' : I? 

calls a subprogram named ANNUAL and passes the data stored in F 
to the subprogram. 

The subprogram must begin with a SUB statement which identifies 
it. If the subprogram is being passed data, this statement must 
contain a variable name which can temporarily store the data, 
For example : 

SUB "ANNUAL"; X 

begins the ANNUAL subprogram. The data in F is passed to the 
subprogram, which temporarily stores it as X, Here is the 
entire subprogram: 

100 SUB "ANNUAL"; X  
110 X = X * 52 
1 2 0  SUBEND 

Notice that a subprogram must always end with a SUBEND 
statement. The main program must always end with an END 
statement. Were is the main program and the subprogram: 

X = 5  
F = 100 
CALL "ANNUAL "; F 
PRINT X, F 
END 
SUB "ANNUAL"; X  
X = X * 5 2  
SUBEND 

Here, the main program passes the value of 100, which is stored 
in F ,  to the subprogram. The subprogram temporarily stores 100 
in X, performs its operation on X and passes the resulting value 
of 5200 back to the variable F in the main program, When 
instructed to PRINT X and F, the main program prints: 

Notice that the subprogram's variable X had no effect on the 
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main p rog rams ' s  v a r i a b l e  X ,  This  i s  because  subprogram and main 
program v a r i a b l e s  a r e  s t o r e d  s e p a r a t e l y .  The subprogram on ly  
t e m p o r a r i l y  s t o r e s  and a c t s  on t h e  v a l u e  which i s  passed  t o  it 
-- F.  

Main Program 

CALL 

END 

Sub Program 

+ SUB 

SUB END 

The same subprogram may be  c a l l e d  r e p e a t e d l y  i n  t h e  program, 
being passed d i f f e r e n t  v a l u e s  each  t i m e .  For example: 

F = 100 : G = 52.25 : E = 26.50 
CALL "ANNUAL"; F 
CALL "ANNUAL"; G 
CALL "ANNUAL "; E 
P R I N T  F ,  G ,  E 
END 
SUB '"ANNUAL''; X 
X = X * 5 2  
SUBEND 

When execu t ed ,  t h i s  program p r i n t s :  

One CALL s t a t e m e n t  can p a s s  s e v e r a l  d i f f e r e n t  v a r i a b l e s  t o  a  
subprogram. For example : 

10 MONTHS = "JANUARY" 
30 DAY% = 5  
50 CALL "CAL"; MONTHS, DAY% 
60 PRINT MONTHS; DAY% 
70 END 
90 SUB "CAL"'; A $ ,  B %  

100 A$ = S E G $ ( A $ ,  1, 3 )  
110 B% = B% + 7 
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N o t i c e  t h a t  t h e  v a r i a b l e  t y p e s  i n  t h e  SUB s t a t e m e n t  ( l i n e  9 0 )  
m a t c h  t h e  v a r i a b l e s  p a s s e d  by t h e  CALL s t a t e m e n t  ( l i n e  5 0 ) .  I n  
t h i s  p a r t i c u l a r  p r o g r a m ,  CALL a n d  SUB l i s t  t h e  s t r i n g  v a r i a b l e  
f i r s t  a n d  t h e  i n t e g e r  v a r i a b l e  s e c o n d ,  

When e x e c u t e d ,  t h e  p r o g r a m  p r i n t s :  

J A N  1 2  

S u b p r o g r a m s  may b e  s e n t  t h e  c o n t e n t s  o f  a n  e n t i r e  a r r a y .  F o r  
e x a m p l e :  

GALL "GRAPH "; A ( ) 

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

SUB "GRAPH"; X (  9 

b e g i n s  t h e  s u b p r o g r a m  GRAPH. The e n t i r e  c o n t e n t s  o f  a r r a y  A a re  
t e m p o r a r i l y  s t o r e d  i n  t h e  s u b p r o g r a m  a s  a r r a y  X. 

Here i s  a p r o g r a m  w h i c h  p a s s e s  a r r a y  d a t a  t o  a s u b p r o g r a m :  

D I M  A131 
DATA 5 ,  1 0 ,  1 5  
READ A ( 1 ) ,  ~ ( 2 ) ~  A ( 3 )  
CALL "GRAPH " ; A ( ) , "GRAPH" 
END 
SUB "GRAPHv4; X (  1, Y$ 
PRINT Y$ 
FOR I = 1 TO 3 
READ Z$: PRINT Z$; 
PRINT STRING$(X(I) ,  " x " ) ;  X ( I )  
NEXT I 
DATA v'MON", "TUES", " W D n '  
SUBEND 

N o t i c e  how t h e  s u b p r o g r a m  GRAPH b e g i n n i n g  i n  l i n e  50 h a s  i t s  own 
DATA s t a t e m e n t  ( l i n e  9 5 ) .  T h i s  c a n n o t  b e  r e a d  by t h e  main  
p r o g r a m .  N o r  c a n  t h e  main  p r o g r a m ' s  DATA s t a t e m e n t  ( l i n e  5 )  b e  
r e a d  by t h e  s u b p r o g r a m ,  T h i s  is b e c a u s e  b e f o r e  b e i n g  e x e c u t e d ,  
t h e  main  p r o g r a m  a n d  t h e  s u b p r o g r a m  are c o m p i l e d  s e p a r a t e l y ,  

You may p a s s  t h e  e n t i r e  c o n t e n t s  o f  a t w o  d i m e n s i o n  a r r a y  l i k e  
t h i s :  

CALL "TWO"; A (  , 
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TFBS-BO r35 

T h e  s u b p r o g r a m  n e e d s  a t w o  d i m e n s i o n a l  a r r a y  v a r i a b l e  name t o  
a c c e p t  t h e  c o n t e n t s  o f  a r r a y  A ,  s u c h  as:  

SUB "TlnJO"; X( I ) 

WOW TO PASS ALL TYPES OF DATA 

The t a b l e  o n  t h e  n e x t  p a g e  shows  how t o  m a t c h  u p  t h e  data i n  t h e  
CALL a n d  SUB s t a t e m e n t .  The f i r s t  column shows t h e  t y p e  o f  d a t a  
y o u  may p a s s  f r o m  t h e  main  p r o g r a m  i n  a CALL s t a t e m e n t .  The 
s e c o n d  column shows t h e  a c c o m p a n y i n g  t y p e  o f  v a r i a b l e  w h i c h  m u s t  
b e  i n  t h e  SUB s t a t e m e n t  of t h e  s u b p r o g r a m  t o  r e c e i v e  t h i s  da ta ,  

DATA PASSED FROM THE VARIABLE RECEIVER I N  
W I N  PROGRAM SUBPROGRAM 

n u m e r i c  e x p r e s s i o n  n u m e r i c  v a r i a b l e  
CALL "SUBPROG" ; 1 4  / 3 SUB "SUUPllOG" ; S 
CALL "SUBPROG"; 1 4  * 3 SUB "SUBPKOG"; S %  

I 
n u m e r i c  v a r i a b l e  c o n t e n t s  
CALL "SUBPROG" ; M 
CALL "SUBPROG" ; M% 

n u m e r i c  v a r i a b l e  
SUB "SUBPROG" ; S 
SUB "SUBPROG"; S% 

s t r i n g  c o n s t a n t  c o n t e n t s  I s t r i n g  v a r i a b l e  
CALL "SUBPROG" ; "EXAMPLE " I SUB "SUBPROG"; S$ 

I I 
s t r i n g  v a r i a b l e  
CALL "SUBPROG" ; M$ 

s t r i n g  v a r i a b l e  
SUB "SUBPROG"; S$ 

e n t i r e  t w o - d i m e n s i o n a l  
n u m e r i c  a r r a y  c o n t e n t s  
CALL "SUBPROG"; M( , ) 
CALL "SUBPROG"; M% ( , 

empty  t w o  d i m e n s i o n a l  
n u m e r i c  a r r a y  
SUB "SUBPROG"; S (  , 
SUB " SUBPROG" ; M% ( , 1 

Rzrdro 
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entire one-dimensional 
string array contents 
eALL ""SBBPOG" ; M$ ( ) 

CALL "SUBPRO(;"; M%(l) 
CALL "SUBPHOG"; M%(1,1.) 

empty one-dimensional 
string array 
SUB " SUBPROG" ; S$ ( ) 

SUB "SUBPHOG"; S% 
SUB "SUBPROG"; S% 

contents of one string string subscripted 
array element variable 
CALL " SUBPROG " ; M$ ( 1 ) SUB "SUBPROG"; S$ 
CALL '"SUBPROG " ; M$ ( I, I ) SUB "SUBPROG"; S$ ............................................................... 

entire two-dimensionai 
stritlg array contents 
CALL "SUBPROG"; M$ ( , ) 
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empty two-dimensional 
string array 
SUB "SUBPKOG"; S$( , ) 
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- 
STORING SUBPROGRMS 

Subprograms may e i t h e r  b e  SAVEd or  COMPILEd as p a r t  o f  t h e  main  
program or  as a s e p a r a t e  program. I f  t h e y  are s t o r e d  
s e p a r a t e l y ,  t h e y  mus t  b e  l o a d e d  a l o n g  w i t h  t h e  main program,  

I f  t h e  subprogram and  main  program w e r e  b o t h  SAVEd s e p a r a t e l y  as 
BASIC p r f ; r a m s ,  u s e  t h e  APPEND command t o  l o a d  t h e  subprogram.  
F o r  exam ,e: 

OLD MAINPRG/BAS 

Loads t h e  main BASIC program,  a n d  

APPEND SUBPRG/BAS 

Appends t h e  subprogram t o  t h e  main program, 

CALLING ASSmBLY LANGUAGE PROGRMS 

RSBASIC w r o v i d e s  a method f o r  c a l l i n q  an  e x t e r n a l  a s s e m b l e d  
o b j e c t  c o d e  program f r o m  y o u r  BASIC p rog ram,  To d o  t h i s ,  u s e  
t h e s e  g u i d e l i n e s :  

When w r i t i n g  t h e  a s s e m b l y  l a n g u a g e  program ... 
1. W e  s u g g e s t  t h a t  you c a l c u l a t e  t h e  o r i g i n a t i n g  a d d r e s s  

f o r  y o u r  a s s e m b l y  l a n g u a g e  program as f o l l o w s :  

TRSDOS TOP memory a d d r e s s *  
- number o f  b y t e s  i n  y o u r  program ................................. 

o r i g i n a t i n g  a d d r e s s  

* Your TRSDOS TOP memory a d d r e s s  depends  on  t h e  s i z e  o f  y o u r  
s y s t e m ,  which v e r s i o n  o f  TRSDOS you h a v e ,  a n d  w h e t h e r  you w i l l  
l o a d  h i g h  o v e r l a y  programs s u c h  as DEBUG a n d  SETCOM. The t o p  
a d d r e s s e s  u s e d  i n  t h e  f o l l o w i n g  sample  program w i l l  o n l y  work 
on s y s t e m s  w i t h  a t  least  48K o f  memory, 

2 .  I f  t h e  subprogram w i l l  r e c e i v e  p a r a m e t e r s  p a s s e d  t o  it 
by t h e  main BASIC program,  r e f e r  t o  t h e  s e c t i o n  on " P a r a m e t e r  
P a s s i n g "  of Assembly Language Subprograms i n  t h e  Programmers  
I n f o r m a t i o n  S e c t i o n .  The sample  program on t h e  f o l l o w i n g  p a g e s  
d e m o n s t r a t e s  a n  a p p l i c a t i o n  of  how t h i s  i s  done b e g i n n i n g  on 
l i n e  220 of t h e  INITIATE, TRANSMIT, a n d  RECEIVE r o u t i n e s .  
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When writing the BASIC program... 

1. Use the EXT statement to define this address and to 
name the subprogram. For example: 

EXT INIT = &0C000 

assigns the name INIT to the first subprogram and defines its 
originating address as hex C000. 

The EXT statement should be at the beginning of your program. 

2. Use the CALL statement to call the assembled program in 
the same manner that CALL is used to call a BASIC subprogram. 
For example: 

CALL 

calls the subprogram named INIT and passes the parameter (data) 
stored in I. 

When executing the program ... 
1. Load your assembled subprogram before RSBASIC using the 

TRSDOS "LOAD" command. For example: 

loads the assembled program EX/OBJ from the diskette in drive 1. 

2. After loading your assembled subprogram, load RSBASIC 
specifying the top memory address it may use. This address 
should be the originating address of your assembled subprogram 
minus one. For example, if your originating address is C000, 
you should load RSBASIC with the T=BFFF option, (See Using the 
BASIC Compiler, Chapter 1 for the correct syntax.) 
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@@26@ JLIwCmmwm~mL~CmwwC~ib)LIrLLcLIw~11LCmmLwmm.LwCBL~eCw~~a 

88278 r RETURN FWOM DING ROUTXNe 
Q982Btl ; Am RETURN COOL 8 L> MORE ITEM L I S T  
8@29@ t NOT O =-> NO MORE LEFT 
BB38E1 J B= PRRM TYPE B -> INTEGER 
a6319 i B -> REAL 
8832Qr J 2 -3  BTRIHG 
68338 J DE a RRGUMENT FlDDR 
88348 J 
883B8 RETBg LD Flr @ 
6835B CP B J I F  INTEGER 
riaS37tg JP NZI ERROR )NOT INTEGER 
88368 I WC BE 
683136 LD F1,CDE) JGET M00 OF INTEGER 
@84@8 CP 8 J 
6 8 4  11&1 JP NZ ERROR I JGOOE > 1.5 
864241 PEC 12E G E T  CODE 
88438 LO AbCDE) 
a18448 LD E3,fl 3SflVE TO 8 
@@dB@ t D  DE, 16 j LET DEa 16 
B84bB LD HLI B t I N I T  HL @ rd 
884741 OR W rOR FOR Z FLRG 
88486 JR Z 8 OVER J I F  CODE 8 
6k3498 XOZg BE!: B J B  flS COUNTER 
(lilrZlf151E316 JR Z j O l V R l  I 
8815 18 WDD HL,DE d 
@852@ JR KOZ I 
86538 O V R I  1 ROD HL J OE i 
88548 OVER1 ADD Ftr L I A M  CODE# 16 3+COBL 
6C?15541 LD I(41LFIM3aFf 3 
88556 LD R,6 JSET HO WRIT SWITCH 
8BJTB LO C4IFflH3,R I 
490588 CBLL WSINXT JCALL FOR RS232-C INITXRTE 
81Fll313C5 EFT( BET @a$@@ J ~ ~ - - ~ - ~ - * - U I ~ ~ ~ ~ ~ - I * ~ - ~ * ) - J L I L ~ ~ L - . * I ~ ~ I L L I I L , I I , ~ ~ * P ~ ~ ~ ~ ~ ~ - - ~ ~  

8k3618 .r DEFINE WOUTlNE 
88628 J 
88638 PDRADR~ OEFW a 
68648 RSZNXT EQU 91t9 
6865511 MSG1 DEFM "COE ErS NOT PI INTEGER8 
86181519 DEFB @DH 
86678 MSG2 DEFM *CODE ERERTER TWRN 13" 
&rB68@ OEFB @OH 
08698 YDLXNE EQU 538 @a?@@ ~ - - ~ ~ ~ ~ ~ ~ ~ W ~ ~ ~ C C - C ~ ~ I * . B . L * I . . L ~ ~ W L ( . ~ L ( . ~ C ~ ~ L . . L ~ C L Q - L . ~ ~ ~ U ~ L . ~ ~  

061718 r ERROR ROUTZNE 
88728 1 
8Q736 ERROR EQU lr: 
88748 t o  HL, M I 6 1  
06758 TURHt CALL VDLZNE 
rP8"7@ 3R EFT 
BBT7B ERR6Rlg LD WL I MSG2 
80988 JR TURN 

Em lMlT 
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86186 QRC @88@BOJ 
@@11@ J ~ m ~ ~ ~ ~ ~ e ~ ~ M * ~ m ~ ~ ~ * ~ e C C I I r ( * . L * L * . L ) d l . L d C C . I ) I s I s . L I C L I L I e - ~ M ~ - - m - - -  

0 @@I28 1 TRANSMIT ROUTINE 
@@IS@ , 
@@I48 R S I X :  LD HL PDRR9R i 
86158 LD CHh38E i 
@@I?@ Z NC H% 
88 % B8 t D  CHLIrts 1 
@@IS@ ( ~ ~ ~ ~ ~ ~ ~ - ~ - ~ ~ ~ ~ ~ ~ - ~ ~ - - L - r * * ~ ~ " - " - L " . . ( " . . ( L . - I I - - I I o - o - - - - ~ - - ~ - ~  

236288 a TRANSMXT THE CHAR TO R1232-C XNTERFRCE 
89216 z 
@@228 &&> HL, RETI i 
88238 PUSH HL i 
8824@ LD ML C PDRRDR > j 

88258 J P  CHL3 I CRI-L PDR 
@@26@ ~ ~ ~ ~ ~ ~ ~ ~ - m ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ e ~ c I c I c - . . * ( . i ) ~ - ~ ~ - . ~ ~ ) m - - . - - . c ~ - - ~ - ~ ~ - - -  

862"3" J RETURN FROM THE DECODING ROUTINE 
88288 z 
88296 RETI 8 LD A8 2 i I F  STRICNG? 
88389 C19 f3 
863 18 JR NZ 8 ERROR I F "  NQT 
@@32@ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I I ( ~ . I ( - - . - - . - ~ - ~ ~ . C * . - . I " - - L . - - ~ ~ - ~ - - ~ - - ~  

836336 i DE STRING DOPE 
683441 J 
88358 kt3 RrCDE> rRDDR OF STRING 
88368 LD L> Fl 
@a378 X kJC DE jHL - 2  ABDR OF STRING 
86388 bD @ # < B E >  J 
88398 
88488 

LD H) F3 z 
LO A,r",HL) ; A  - 2  STRING LENGTH 

CaB4 1 @ CP 2 j XF LENGTH >2 
@@at28 JR MC I ERROR X, J 
@@438 XNC HL JGET STRING ITSELF 
tFPB44a LD A,(HL> .' 
88456 CALL RSPX 1 j 

8Bild.68 EFT: RET 
86474 J----**--~--------~--L*-9-i-i(-.lr-*-L,-.(.".lh*-L*L*L*--.-e-m-w*--- 

68488 ; DEFINE RQUTXNE 
@Q49@ i 
88388 PDRRDRt DEFW 8 
86516 RSTXir EQU BS 
88528 VDLINEf EQU 539 
68338 MSC3. DEPI"I 'ERROR FOR NQT 8 STRING' 
885b"iB DEFB BDH 
69338 M562 DEFM TERROR FOR LENGTH OVER 1" 
885SB OEFB 8DH 
@qq7@ j ~ ~ ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ w I I C I I C I I C I I C I I ~ . - ) - - L ) . ~ ( I ) ( . 3 * I * I - - - - ~ - - ~ - ~ -  

86586 3 ERROR HANDL X b4G ROUT X HE 
88398 r 
88680 ERROR EQU $4 
8@61@ Lb HL, MSG1 
88628 BRCK: CRtL VOb f NE 
88636 JR EFT * 68646 ERROR1 EQU $ 
88656 LD HL MSG2 
@866@ J R  BHCK 
88678 END RSTX 



68 1 BB 8RG BEBB8H 
@@11@ J ~ ~ ~ ~ ~ - ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ L I ~ l l s ~ ~ I Z r ( . l i l s * D ~ L 1 L I ( * r t F C I ~ ~ - r " l ) ~ c 1 . ~ ~ ~ - ~ ~ - - ~ - -  

68128 i REGEZVE ROUTINE 
88136 J 
88148 RSRGVt EQU S 
88iSB L O  FJL I PDRFIDR 
@an66 t D  CC4b)aE 
88178 INC HI, 
E B B I ~ ~  LO <HL,>,D 
@@19@ j m ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ - ~ @ ~ C I m r X C L - ( 1 X 1 ~ ~ ~ m L I . C r , I I ) L l t , ~ ~ ~ @ ~ L I 1 @ ~ ~ m ~ - @ ~ - - ~ ~ ~  

68288 i RECEIVE R CHAR FROM RS232-C INTERFACE 
@@216 d 
88228 bD HC a RET2 ISRVE RETURN RDDR 
88238 PUSH Mb i 
638248 LD HL, C PDRRDR > 
88238 JP C CQL S I CRLL PBR 
88268 j - ~ e - ~ m - ~ ~ * - ~ ~ ~ w & ~ e - ~ ~ ) w e i r , e i r , ~ ~ ) m ~ L - L - L - . r ) . r ) . r ) ~ ~ ~ l C I l . B ~ B C m ~ w ~ ~ m ~ ~ ~ m - -  

68278 1 RETURN FROM DECODtNG GALL 
88288 i 
68296 RET21 t D  Rf(r 2 zZF XT ZS STRXNG? 
88388 CP B J 
863 18 JR NZ I ERROR i If MOT 
88328 LB AICDE~ i 
BB33@ LD L,A jLW -3  ADDR OF STRXHE 
@834@ 1 liliC: DE 
8833@ L O  A8CDE3 
8838rB LD MI@ J 
@@a?@ LD C F3UFFP 3 2  HL J SAVE XNTO BUFFER 
68388 f=$lliL R8RCV1 I C R L I  REGEXVE ROUTINE 
@a396 LD A, 1 J 
86488 LD HL, C BUFF > r HL = ADDR 
8B4 t 8 LD <HI,9rA i GET LEMCTM a 1 
88428 X NC HL J 
a8438 bD A,  (41EBH 9 ,GET RECEIVE CHAR 
88448 L& (HL 3 t  F4 iPUP ZMTO BUFER 
BQS43@ EFT1 RET 
@@QS@ J ~ ~ ~ ~ ~ ~ ~ W ~ ~ * - ~ * ~ ~ ~ ~ ~ - C I P I P ~ ( L ~ ( L ~ ~ ~ C I I ~ - ~ L I I ~ ~ ~ - ~ . I I ) ( L L . ~ ~ ~ ~ ~ ~ ~ ~  

88478 i BEFXNE ROUTINE 
@@%dB@ i 
88498 RSRCVL EQU 88 
88588 VObINE EQU 539 
BB3ZB PBRADR DEFW B 
@@52@ BUFF DEFIPl %3 
88398 MSCl BEFM "RECEXVE NOT $3 STRING" 
68548 DEFB @OH 
84536 g ~ * ~ ~ m ~ ~ & * * ~ ~ ~ @ ~ ~ ~ ~ ~ m L I L I L - d L - d L - d ~ @ m r P L I ) L 1 m ~ ~ * ~ C " ) ~ m ~ * ~ ~ m ~ ~  

88568 1 ERROR MRNDLINC ROUTINE 
685PB i 
84588 ERROR EQU $ 
88998 LO WC, MSG1 
~B~GBB CBLB voe 1 HE 
BB61@ 4R EFT 
89628 END RSRCV 

- --- - ------ 
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HOW TO CHAIN PROGRAMS 

The CHAIN s t a t e m e n t  c h a i n s  p rog rams .  Fo r  example:  

CHAIN "PROG2/BaSW 

erases t h e  program p r e s e n t l y  i n  memory, l o a d s  PROG2/BaS ,  a n d  
e x e c u t e s  i t .  

CHAIN "DRILL : 2 " 

erases t h e  program i n  memory a n d  l o a d s  a n d  e x e c u t e s  D R I L L  f r o m  
t h e  d i s k  i n  d r i v e  2 .  

T h i s  i s  how program c h a i n i n g  c o u l d  b e  u s e d :  

1 0  P R I N T  " m I C H  D R I L L S  DO YOU WANT TO TRY" 
2 0  P R I N T  " ( 1 ) A D D I T I O N  (2 )SUBTRACTION ( 3 ) M U L T I P L I C A T I O N W  
3 0  INPUT X 
4 0  ON X GOT0 1 0 0 ,  2 0 0 ,  3 0 0  

1 0 0  CHAIN "ADD/CMP 
2 0 0  CHAIN "SUBTR/CMP1' 
3 0  0  CHAIN "MULT/CMP " 

a A s  w i t h  subp rog rams ,  you may p a s s  d a t a  t o  t h e  c h a i n e d  program.  
T h i s  i s  d o n e  w i t h  t h e  COM s t a t e m e n t .  COM m u s t  b e  t h e  f i r s t  l i n e  
i n  b o t h  t h e  o r i g i . n a t i n g  program a n d  t h e  c h a i n e d  program.  F o r  
example ,  t h i s  c o u l d  be  t h e  o r i g i n a t i n g  program: 

1.0 e o M  AS 
2 0  P R I N T  "TYPE YOUR N A m "  
3 0  INPUT A$ 
4 0  
5 0  
6 0  
7 0  CHAIN " W O / B a S W  

a n d  t h e  c h a i n e d  program c o u l d  b e g i n  l i k e  t h i s :  

2 0  P R I N T  "HELLO"; A S  
30 P R I N T  "THESE ARE THE F I R S T  5 QUESTIONS" 

Because  o f  t h e  GOM AS s t a t e m e n t ,  t h e  v a l u e  of AS is r e t a i n e d  
d u r i n g  t h e  c h a i n i n g  p r o c e s s ,  

F o r  more i n f o r m a t i o n  on COM, see t h e  Keywords C h a p t e r .  
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SUBPROGRAMS VS. PROGRAM CHAINS .............................. 
S u b p r o g r a m s  are a good way t o  p e r f o r m  c o m p l i c a t e d  r o u t i n e s  o n  
data r e p e a t e d l y  i n  t h e  p r o g r a m ,  e a c h  t i m e  r e t u r n i n g  b a c k  t o  t h e  
m a i n  p r o g r a m .  I n  c h a i n i n g ,  it is more d i f f i c u l t  t o  r e t u r n  b a c k  
t o  t h e  o r i g i n a l  p r o g r a m ,  s i n c e  t h e  main  p r o g r a m  is erased f r o m  
memory when a p r o g r a m  i s  c h a i n e d .  

P r o g r a m  c h a i n i n g  does o f f e r  a c o n v e n i e n t  way t o  w r i t e  a p r o g r a m  
w h i c h  r e q u i r e s  more  memory t h a n  t h e r e  is  a v a i l a b l e .  T h e  amount  
o f  memory y o u  n e e d  t o  r u n  a series o f  p r o g r a m  c h a i n s  i s  o n l y  t h e  
a m o u n t  r e q u i r e d  t o  r u n  t h e  l o n g e s t  program i n  t h e  series. 

S u b p r o g r a m s  d o  n o t  h a v e  t h i s  memory s a v i n g  c a p a b i l i t y .  A l l  
s u b p r o g r a m s  m u s t  b e  l o a d e d  a l o n g  w i t h  t h e  main  program p r i o r  t o  
e x e c u t i n g  t h e  p r o g r a m .  T h e r e  m u s t  b e  e n o u g h  memory f o r  t h e  main  
program p l u s  a l l  t h e  s u b p r o g r a m s  w h i c h  w i l l  b e  called.  

Radm 
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MODEL I/III COMPILER BASIC  m S I C  KEYWORDS 

TRS-~EJIC) 

INTRODUCTION 
------------ 

T h e  RSBASIC p r o g r a m m i n g  l a n g u a g e  i s  made u p  o f  k e y w o r d s .  T h e s e  
k e y w o r d s ,  w i t h  t h e i r  parameters, i n s t r u c t  t h e  C o m p u t e r  t o  
p e r f o r m  c e r t a i n  o p e r a t i o n s ,  

T h i s  c h a p t e r  c o n t a i n s  e n t r i e s  f o r  e a c h  k e y w o r d ,  o r g a n i z e d  
a l p h a b e t i c a l l y .  T h e  f i r s t  t w o  p a g e s  s h o w  t h e  m e a n i n g  o f  t h e  
f o r m a t  f o r  e a c h  k e y w o r d  e n t r y .  A b r i e f  i n t r o d u c t i o n  t o  BASIC ' s  
t w o  t y p e s  o f  k e y w o r d s  -- s t a t e m e n t s  a n d  f u n c t i o n s  -- i s  o n  t h e  
n e x t  p a g e s .  a 

OUTLINE FOR CHAPTER 6 
BASIC  KEYWORDS 

I .  F o r m a t  f o r  t h e  Keyword E n t r i e s  

11. S t a t e m e n t s  

111. F u n c t i o n s  

I V .  A l p h a b e t i c a l  E n t r i e s  f o r  e a c h  Keyword  

a 
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FORMAT FOR THE KEYWORD ENTRIES 
.............................. 

A sample keyword entry is on the next page. This is the meaning 
of its format: 

1. The first line is the keyword itself. The second line 
briefly describes what it does. 

2. All keywords are defined as statements or functions: 
a. a STATEMENT is a line in a program, It, along with its 

parameters, tells the Computer to do some operation when that 
particular line in the program is executed. 

b. a FUNCTION is a subroutine. It must be a part of a 
statement. 

3. The information in the gray box is the syntax for the 
keyword. The first line shows the format to use in typing the 
keyword. This format line always contains: 

a. the keyword itself - this must by typed exactly as it 
appears. 
And may also contain: 

b. parameters. 
The parameters are defined on the next lines. A parameter 
enclosed in single quotes means that you must specify its value, 
Parameters may only be omitted if the syntax states that this is 
a1 lowed. 

In the syntax illustrated on the next page, LEN is the keyword 
and 'string1 is the parameter. The second line gives the 
meaning of 'stringy Since 'string' is enclosed in single 
quotes, you must specify its value. The syntax does not state 
that 'string' may be omitted. Therefore k t r i n g q s  required, 

4. This explains how to use the keyword. 

5. These examples illustrate how the keyword might be used. All 
of these examples must be a line in the program to be executed. 

6. Each entry contains a sample program using the keyword. Some 
of the longer sample programs illustrate a sample run of the 
program. 

Radm 
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TRS-BO @ 

-- FUNCTION -- 

LEN 
G e t  L e n g t h  o f  S t r i n g  

L E N ( s t r i n g )  
' s t r i n g '  is  a s t r i n g  c o n s t a n t  or a s t r i n g  v a r i a b l e .  

LEN r e t u r n s  t h e  c u r r e n t  number o f  c h a r a c t e r s  i n  t h e  ' s t r i n g ' .  

E x a m p l e s  
-------- 

PRINT LEN ( "MARY " ) 

P r i n t s  4 .  

PRINT LEN( "MARY HAD A "  ) 

P r i n t s  1 0 .  

S t o r e s  t h e  number of c h a r a c t e r s  i n  SENTENCES i n  X .  

Sample  Program -------------- 

Radm 
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TRS-80 

STATEMENTS 
---------- 

A p r o g r a m  i s  made u p  o f  l i n e s ;  e a c h  c o n t a i n i n g  o n e  or more 
s t a t e m e n t s .  A s t a t e m e n t  i n s t r u c t s  t h e  c o m p u t e r  t o  do some 
o p e r a t i o n  when t h a t  p a r t i c u l a r  l i n e  is  e x e c u t e d .  I t  may o n l y  be 
e x e c u t e d  when t h e  p r o g r a m  i s  r u n .  F o r  e x a m p l e :  

1 0 0  STOP 

T e l l s  t h e  Compute r  t o  s t o p  e x e c u t i n g  t h e  p r o g r a m  when it r e a c h e s  
l i n e  1 0 0 .  

S t a t e m e n t s  o f t e n  i n c l u d e  p a r a m e t e r s .  F o r  e x a m p l e :  

T e l l s  t h e  C o m p u t e r ,  when it r e a c h e s  l i n e  1 0 0 ,  t o  e x e c u t e  t h e  
s t a t e m e n t  on l i n e  500 n e x t .  

BASIC s t a t e m e n t s  p e r f o r m  t h e  o p e r a t i o n s  l i s t e d  below:  

VARIABLE DEFINITION 

I f  n o n e  o f  t h e  s t a t e m e n t s  b e l o w  are u s e d ,  BASIC w i l l  t r e a t  a l l  
v a r i a b l e s  w i t h o u t  a t y p e  d e c l a r a t i o n  t a g  as  rea l  n u m b e r s ,  a n d  n o  
a r r a y s  w i l l  b e  a l l o w e d :  

INTEGER - d e f i n e s  v a r i a b l e s  a s  i n t e g e r  
STRING - d e f i n e s  v a r i a b l e s  as  s t r i n g  a n d  d e f i n e s  t h e  l e n g t h  

o f  t h e  s t r i n g  
REAL - d e f i n e s  v a r i a b l e s  a s  real 
D I M  - d e f i n e s  a r r a y  v a r i a b l e s ,  t h e  l e n g t h  o f  a r r a y  

v a r i a b l e s ,  a n d  t h e  l e n g t h  o f  s t r i n g  v a r i a b l e s  

The c h a p t e r  on BASIC C o n c e p t s  e x p l a i n s  how BASIC h a n d l e s  
v a r i a b l e  d e f i n i t i o n .  

ASSIGNING VALUES TO VARIABLES 

BASIC a l l o w s  y o u  t o  a s s i g n  v a l u e s  t o  v a r i a b l e s  d i r e c t l y  o r  by 
u s i n g  data s t a t e m e n t s :  

DATA - stores d a t a  i n  y o u r  p r o g r a m  so  t h a t  y o u  may a s s i g n  

A a d l e  
a 
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TRS-80 

it t o  a v a r i a b l e  
LET - a s s i g n s  a v a l u e  t o  a v a r i a b l e  ( t h e  keyword  LET may b e  

o m i t t e d  ) 
READ - r e a d s  t h e  d a t a  s t o r e d  i n  t h e  DATA s t a t e m e n t  a n d  

a s s i g n s  i t  t o  a v a r i a b l e  
RESTORE - restores t h e  p o i n t e r  w h i c h  p o i n t s  t o  a da ta  i t e m  

i n  t h e  DATA s t a t e m e n t  
SWAP - e x c h a n g e s  t h e  v a l u e s  o f  v a r i a b l e s  

PROGRAM FLOW 

The Computer  w i l l  e x e c u t e  e a c h  l i n e  i n  t h e  p r o g r a m  s e q u e n t i a l l y ,  
u n l e s s  i n s t r u c t e d  t o  d o  o t h e r w i s e .  T h e s e  s t a t e m e n t s  c h a n g e  t h e  
f l o w  o f  a p r o g r a m ,  e i t h e r  by b r a n c h i n g  w i t h i n  a p r o g r a m  or 
s e g m e n t i n g  a l o n g  p r o g r a m  i n t o  s h o r t e r  p r o g r a m s :  

B r a n c h i n g  w i t h i n  a P r o g r a m  
.......................... 

FOR/NEXT - e s t a b l i s h e s  a p r o g r a m  l o o p  
GOSUB - t r a n s f e r s  p r o g r a m  c o n t r o l  t o  t h e  s u b r o u t i n e  
GOT0 - t r a n s f e r s  p r o g r a m  c o n t r o l  t o  t h e  s p e c i f i e d  l i n e  

number 
I F . .  .THEN.. .ELSE - P e r f o r m s  t h e  s p e c i f i e d  o p e r a t i o n  i f  t h e  

c o n d i t i o n s  are m e t  
ON ... GOSUB - tests t h e  v a l u e  a n d  b r a n c h e s  t o  t h e  s u b r o u t i n e  
ON ... GOT0 - tests t h e  v a l u e  a n d  b r a n c h e s  t o  t h e  p r o g r a m  

l i n e  s p e c i f i e d  
RETURN - r e t u r n s  f r o m  t h e  s u b r o u t i n e  t o  t h e  c a l l i n g  p r o g r a m  
STOP - s t o p s  e x e c u t i o n  o f  t h e  p r o g r a m  

S e g m e n t i n g  P r o g r a m s  ---_--------------- 

CALL - t r a n s f e r s  c o n t r o l  t o  t h e  s u b p r o g r a m  
CHAIN - l o a d s  a n d  e x e c u t e s  t h e  s p e c i f i e d  p r o g r a m  
CON - s t o r e s  v a r i a b l e s  i n  a common area so t h e y  may b e  

p a s s e d  t o  t h e  c h a i n e d  p r o g r a m  
EXT - d e f i n e s  t h e  a d d r e s s  o f  a n  e x t e r n a l  r o u t i n e  
END - e n d s  c o m p i l a t i o n  o f  main  p r o g r a m  
SUB - d e f i n e s  t h e  b e g i n n i n g  o f  t h e  s u b p r o g r a m  
SUBEND - r e t u r n s  e x e c u t i o n  b a c k  t o  t h e  c a l l i n g  p r o g r a m  

The  c h a p t e r  on S e g m e n t i n g  P r o g r a m s  e x p l a i n s  how t o  s e g m e n t  
p r o g r a m s .  a 
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TRS-e0 @ 

Keyboard i n p u t  s t a t e m e n t s  a l l o w  t h e  o p e r a t o r  t o  i n p u t  ( t y p e  data 
i n t o  memory) f r o m  t h e  k e y b o a r d .  To p r i n t  da ta ,  BASIC c o n t a i n s  
s t a t e m e n t s  w h i c h  o u t p u t  t o  t h e  v i d e o  d i s p l a y  a n d  l i n e  p r i n t e r .  
Data is s t o r e d  on d i s k  by u s i n g  i n p u t / o u t p u t  s t a t e m e n t s  t o  a 
d i s k  f i l e .  

Keyboard  I n p u t  -------------- 

INPUT - i n p u t s  data  f r o m  t h e  k e y b o a r d  
INPUT USING - i n p u t s  f o r m a t t e d  d a t a  f r o m  t h e  k e y b o a r d  
LINE INPUT - i n p u t s  a l i n e  o f  d a t a  f r o m  t h e  k e y b o a r d  

O u t p u t  t o  t h e  D i s p l a y  a n d  L i n e  P r i n t e r  
...................................... 

LPRINT - p r i n t s  data  o n  t h e  l i n e  p r i n t e r  
LPRINT USING - p r i n t s  data on t h e  l i n e  p r i n t e r  u s i n g  t h e  

s p e c i f i e d  f o r m a t  
PRINT - p r i n t s  da ta  on t h e  d i s p l a y  
PRINT USING - p r i n t s  data  on t h e  d i s p l a y  u s i n g  t h e  

s p e c i f i e d  f o r m a t  

- 
I n p u t / O u t p u t  t o  a D i s k  F i l e  

CLOSE - closes a d i s k  f i l e  
DELETE - deletes a r e c o r d  i n  a d i s k  f i l e  
INPUT - i n p u t s  data f r o m  a d i s k  f i l e  
INPUT USING - i n p u t s  data f r o m  a d i s k  f i l e  u s i n g  t h e  

s p e c i f i e d  f o r m a t  
KILL - k i l l s  a d i s k  f i l e  
LINE INPUT - i n p u t s  a l i n e  o f  d a t a  f r o m  a d i s k  f i l e  
OPEN - o p e n s  a d i s k  f i l e  
PRINT - p r i n t s  data  t o  a d i s k  f i l e  
PRINT USING - p r i n t s  d a t a  t o  a d i s k  f i l e  u s i n g  t h e  

s p e c i f i e d  f o r m a t  
READ - r e a d s  b i n a r y  da ta  o n  a d i s k  f i l e  
WRITE - w r i t e s  b i n a r y  d a t a  t o  a d i s k  f i l e  

The  c h a p t e r  on Data Fi les  e x p l a i n s  how t o  u s e  t h e s e  s t a t e m e n t s .  
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TRS-IBO " 

DEBUGGING 

T h e s e  s t a t e m e n t s  b u i l d  a n  error t r a p p i n g  r o u t i n e ,  w h i c h  may be 
used i n  d e b u g g i n g  a p r o g r a m  or h a n d l i n g  errors f r o m  a computer 
operator:  

ERROR - s i m u l a t e s  t h e  s p e c i f i e d  error 
ON BREAK GOT0 - e n a b l e s  a <BREAK> h a n d l i n g  r o u t i n e  
ON ERROR GOT0 - e n a b l e s  a n  error t r a p p i n g  r o u t i n e  
RESET BREAK - d i s a b l e s  t h e  <BREAK> h a n d l i n g  r o u t i n e  
RESET ERROR - disables  t h e  error t r a p p i n g  r o u t i n e  
RESET GOSUB - clears  a l l  t h e  r e t u r n  addresses 
RESUME - t e r m i n a t e s  t h e  error h a n d l i n g  r o u t i n e  

SPECIAL STATEMENTS 

DEF - d e f i n e s  a f u n c t i o n  
RANDOMIZE - reseeds t h e  r a n d o m  g e n e r a t o r  
REM - a l l o w s  i n s e r t i o n  o f  programmer's comment  l i n e  
SYSTEM - r e t u r n s  t h e  s y s t e m  t o  TRSDOS 
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FUNCTIONS --------- 

F u n c t i o n s  a re  b u i l t - i n  s u b r o u t i n e s .  They may o n l y  b e  u s e d  a s  
p a r t  o f  a s t a t e m e n t .  

Most BASIC f u n c t i o n s  p e r f o r m  c e r t a i n  r o u t i n e s  t o  r e t u r n  n u m e r i c  
or s t r i n g  da ta .  S p e c i a l  p r i n t  f u n c t i o n s  are  u s e d  t o  c o n t r o l  t h e  
v i d e o  d i s p l a y .  

NUMERIC FUNCTIONS 

A l l  n u m e r i c  f u n c t i o n s  r e t u r n  a number a n d  may b e  u s e d  i n  a  
s t a t e m e n t  as  n u m e r i c  da ta .  F o r  e x a m p l e ,  t h e  f u n c t i o n :  

r e t u r n s  t h e  number 3 ( t h e  s q u a r e  r o o t  of  9 ) .  T h i s  f u n c t i o n  may 
be  u s e d  i n  a s t a t e m e n t  as  n u m e r i c  da ta .  F o r  e x a m p l e :  

a s s i g n s  t h e  s q u a r e  r o o t  o f  9  t o  X.  

Numeric  f u n c t i o n s  p e r f o r m  t h e s e  o p e r a t i o n s :  

A r i t h m e t i c  O p e r a t i o n s  
---__--___-__-------- 

ABS - c o m p u t e s  t h e  a b s o l u t e  v a l u e  
SGN - c o m p u t e s  t h e  s i g n  ( p o s i t i v e ,  n e g a t i v e ,  z e r o )  
SQR - c o m p u t e s  t h e  s q u a r e  r o o t  

C o n v e r t i n g  Data t o  a D i f f e r e n t  Data Type ---------_-_-__--__-_-------_----------- 

CVD - c o n v e r t s  i n t e g e r  d a t a  t o  a r ea l  number 
C V I  - c o n v e r t s  real  da ta  t o  a n  i n t e g e r  
HVL - c o n v e r t s  a h e x a d e c i m a l  s t r i n g  t o  a n  i n t e g e r  
INT - c o n v e r t s  real  d a t a  t o  a w h o l e  number 
VAL - c o n v e r t s  n u m e r i c  c h a r a c t e r s  i n  a s t r i n g  t o  a number 
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TRS-80 

Computations on Strings 
....................... 

ASC - returns the ASCII code of a string character 
DIG - computes the length of numeric field in a string 
LEN - computes the length of a string 
POS - searches for a substring within a string 

Bit Manipulation 
---------------- 

AND - calculates the logical AND 
OR - calculates the logical OR 
XOR - calculates the exclusive XOR 

Trigonometric Calculations 
.......................... 

ATN - computes the arctangent 
COS - computes the cosine 
EXP - computes the natural exponential 
EXPlO - computes the base 10 exponential 
LOG - computes the natural logarithm 
LOG10 - computes the base 10 logarithm 
SIN - computes the sine 
TAN - computes the tangent 

Special System Information .......................... 

CRTX - returns the row position of the cursor 
CRTY - returns the column position of the cursor 
ERR - returns the error code 
EOF - notifies if the end of a disk file is reached 
RND - returns a pseudo-random number 

STRING FUNCTIONS 

All string functions return a string and may be used in a 
statement as string data. For example, the function: 

STRINGS ( 5 ,  "* " 1  

e returns the string *****  ( 5  asterisks), This function may be 
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TRS-€30 @ 

u s e d  i n  a s t a t e m e n t  as s t r i n g  da ta .  F o r  e x a m p l e :  

A$ = STRINGS ( 5 ,  " * " )  

a s s i g n s  *****  t o  AS. 

S t r i n g  f u n c t i o n s  p e r f o r m  t h e s e  o p e r a t i o n s :  

C o n v e r t i n g  Numbers t o  S t r i n g  ............................ 

CHRS - r e t u r n s  t h e  o n e - c h a r a c t e r  s t r i n g  o f  t h e  ASCII  c o d e  
HEX$ - c o n v e r t s  a n  i n t e g e r  t o  a h e x a d e c i m a l  s t r i n g  
STRS - c o n v e r t s  n u m e r i c  d a t a  t o  s t r i n g  

I n p u t t i n g  a S t r i n g  
------------------ 

INKEYS - g e t s  a k e y b o a r d  c h a r a c t e r ,  i f  it h a s  b e e n  p r e s s e d  
INPUTS - i n p u t s  a c h a r a c t e r  s t r i n g  f r o m  t h e  k e y b o a r d  

M a n i p u l a t i n g  a S t r i n g  
..................... 

SEGS - r e t u r n s  a s e g m e n t  of  a s t r i n g  
STRINGS - r e t u r n s  a s t r i n g  of c h a r a c t e r s  

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

DATES - r e t u r n s  t h e  date w h i c h  was set  when i n i t i a l i z i n g  
t h e  s y s t e m  

TIMES - r e t u r n s  t h e  t i m e  r e c o r d e d  i n  t h e  s y s t e m ' s  c l o c k  
CRTIS - r e t u r n s  t h e  c h a r a c t e r s  f r o m  a  s p e c i f i e d  p o s i t i o n  o n  

t h e  v i d e o  d i s p l a y  

SPECIAL PRINT FUNCTIONS 

U n l i k e  n u m e r i c  a n d  s t r i n g  f u n c t i o n s ,  t h e  s p e c i a l  p r i n t  f u n c t i o n s  
d o  n o t  r e t u r n  d a t a .  I n s t e a d ,  t h e y  are u s e d  t o  c o n t r o l  t h e  v i d e o  
d i s p l a y .  F o r  e x a m p l e :  
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Moves t h e  c u r s o r  t o  t h e  row 5 ,  co lumn 7 p o s i t i o n  on t h e  v i d e o  
d i s p l a y ,  T h i s  f u n c t i o n  may o n l y  b e  u s e d  i n  a PRINT s t a t e m e n t .  
F o r  e x a m p l e :  

PRINT CRT ( 5 , 7  ) ; "HEADING" 

P r i n t s  HEADING a t  t h e  row 5 ,  column 7 p o s i t i o n  on t h e  v i d e o  
d i s p l a y .  

T h e s e  are  t h e  s p e c i a l  p r i n t  f u n c t i o n s :  

CRT - moves  t h e  c u r s o r  t o  a s p e c i f i e d  row a n d  column 
p o s i t i o n  

CRTR - moves  t h e  c u r s o r  r e l a t i v e  t o  i t s  c u r r e n t  row a n d  
column p o s i t i o n  

CRTG - moves t h e  c u r s o r  t o  a s p e c i f i e d  p o s i t i o n  a n d  p r i n t s  
a  s t r i n g  i n  t h e  g r a p h i c s  mode 

TAB - t a b s  t h e  c u r s o r  t o  a s p e c i f i e d  column p o s i t i o n  
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TRS-SO " 

-- FUNCTION -- 

ABS 
Compute  A b s o l u t e  V a l u e  

ABS r e t u r n s  t h e  a b s o l u t e  v a l u e  of t h e  % u m b e r ' -  The  a b s o l u t e  
v a l u e  i s  t h e  m a g n i t u d e  o f  t h e  number  w i t h o u t  r e s p e c t  t o  i t s  
s i g n ,  

ABS r e t u r n s  t h e  same t y p e  o f  v a l u e  ( i n t e g e r  or r e a l )  as  number .  

E x a m p l e s  
- 

PRINT ABS(~) 

P r i n t s  3, 

PRINT ABS(-~) 

P r i n t s  3. 

P r i n t s  O .  

The  absolute v a l u e  of Y + 3X is a s s i g n e d  t o  X.  

IF ABS(X) < 1E-6 THEN PRINT "TOO SWZL" 

TOO SMALL is p r i n t e d  o n l y  i f  t h e  a b s o l u t e  v a l u e  of X is less 
than t h e  i n d i c a t e d  number. 
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S a m p l e  P r o g r a m  -------------- 

8@ FREM *** SAMPLE PROGRAM DEMr:)NS'SRATING AE3S ***. 
9E1 REf'I 

i Q 0  INIEGEiR A-Z 
3.163 PRINT CMR$128);CHR$13l i :  
1'70 +- PRINT "GUESS MY NUMBER "'; 

130 X ::= RND{@) * 20 + 1 
1416 INPUT Y: I F  X =: if THEN $763 
15@ F'RINT "Of-F BY" ;  AP'SIX-'dj; ". GUESS AGAIN"; 
I & @  GOT6 i4E1 
170 PRINT "WIGHT! GUESS MY NEXT NUMBER"; 
180 GOTO 130 

GUESS MY NUMBER ? 10 
OFF BY 9 . GUESS AGAIN? i 
RIGt'lT! GUESS MY NEXT NUMBER? 8 
OFF BY 2 . GUESS AGAIN? 6 
fiIGt.IT! GUESS MY NEXT NUMBER? 5 
OFF BY 2 . GUESS AGAIN? 3 
OFF BY 4 . GUESS AGAIN? 7 
RIGHT! GUESS MY NEXT NUMRER? 
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-- FUNCTION -- 

AND 
C a l c u l a t e  L o g i c a l  AND 

AND ( number ,  number ) 
' n u m b e r '  i s  a n y  number i n  t h e  r a n g e  of 

-32768 t o  32767 .  

AND i s  a l o g i c a l  o p e r a t i o n  p e r f o r m e d  on t h e  b i n a r y  
r e p r e s e n t a t i o n s  o f  t h e  t w o  ' n u m b e r s  ' . AND c o m p a r e s  e a c h  b i t  of  
t h e  two  numbers .  A b i n a r y  1 i s  r e t u r n e d  i f  b o t h  b i t s  are a 1; a 
0  i s  r e t u r n e d  i n  a n y  o t h e r  case: 

F i r s t  Second  B i t  
Number Number R e t u r n e d  

1 I 1 
1 0 0  
0 1 0  
0  0 0  

I f  ' n u m b e r '  i s  rea l ,  AND w i l l  c o n v e r t  it t o  a n  
i n t e g e r .  The b i n a r y  number t h a t  AND r e t u r n s  is  a l w a y s  
e x p r e s s e d  a s  a n  i n t e g e r .  

N o t e :  A l s o  see OR a n d  XOR. 

Examples  
-------- 

PRINT AND(51, 1 5 )  

P r i n t s  a 3 .  The o p e r a t i o n  is  p e r f o r m e d  on t h e  b i n a r y  
r e p r e s e n t a t i o n  o f  t h e  t w o  a r g u m e n t s :  

I n t e g e r  
5 1  
15  ----- 

3 

B i n a r y  
R e p r e s e n t a t i o n  

00110011  
00001111  ---------- 
00000011  
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P e r f o r m s  t h e  AND operat ion and a s s i g n s  t h e  v a l u e  of 3 t o  A. 

T h e  t w o  examples b e l o w  i l l u s t r a t e  a common u s e  of AND. A l l  
o t h e r  b i t s  can be masked o u t  t o  see i f  one p a r t i c u l a r  b i t  i s  
" o n "  ( 1 ) :  

I F  A N D ( 1 2 8 ,  6 4 )  = 6 4  P R I N T  "TRUE" ELSE P R I N T  "FALSE" 

P r i n t s  "FALSE".  

I F  A N D ( 9 6 ,  6 4 )  = 6 4  P R I N T  "TRUE" ELSE P R I N T  "FALSE" 

P r i n t s  "TRUE". 

Sample P r o g r a m  
-------------- 

163 REM ss*. #+NU FYUNCT ION a,*.* 
20 INPtf'T $R(I)MP-T-"EN'l-Efl AN IN'TEGER VALUE 1 --32768 TO 3 2 7 6 7 )  " ; )i% 

3G3 PRINT "L-EAST SIGNIFICANT BYTE: I S  " ;  ANf)(XXs&:@tSFF:') 
4CLf &<:)TO 20 

*RlJ 
E:NTEW AN INTEGER VALUE f --327&# TO 3 2 7 6 7 )  22227 
LEAST SIGNIFICANT BYTE I S  211 
E:.NT'E:R AN INTEGEi:R VAL.UE: i - 3 2 7 6 8  TO 3 2 7 6 7 )  -32765 
LEAST SIGNIF:TCAN'l- BYTE I S  3 
EN7'ER AN INTEGER VALUE 1-32768 TZ) 3 2 7 6 7 )  . 
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TRS-80 " 
-- FUNCTION -- 

ASC 
G e t  A S C I I  C o d e  

A S C (  s t r i n g )  
' s t r i n g '  i s  a s t r i n g  cons tant  or a s t r i n g  v a r i a b l e .  

ASC r e t u r n s  t h e  A S C I I  code of t h e  f i r s t  character i n  t h e  
' s t r i n g ' .  

E x a m p l e s  -------- 

P R I N T  ASC ( "A" ) 
PRINT ASC("AB")  

B o t h  l i n e s  w i l l  p r i n t  6 5 ,  t h e  A S C I I  code f o r  "A". 

A s s i g n s  t h e  A S C I I  code f o r  B$ t o  X. 

S a m p l e  P r o g r a m  -------------- 
I00 REM **., SAMPLE PR[:)ERAM DEM(:)NSTRAIING A 5 C  **.* 
ilgt REM 
1263 REM *** CHANGING THE OUTPUT OF ALL. THE CHARACTERS *** 
130 REM *** ON YOUR KEYBOARD *** 
140 REM 
15@ P R I N T  "TYPE THE CHARACTER Yr:lU WANT ALL. YCtUR K E Y S  TO REPRESENT"  
160 I N P U T  B$ 
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""FC9s-ea 

17B PRIN 'T  "NOLd T Y P E  ANY Ci-IARACTER ON YCWR i<EYB(:IARI)" 
X8@ PR:T P.1V " Nt:,Y 'f CE t 'HA" i  "THEY H A V E  ALL.. BEEP4 CHANGEDt1 
19@ P R f  N"f " YOiJ d.dfl..l.. k lAVE T!:) PRESS ' ilfr' "[!:I GE:T OUT OF "f't-iI S pRg:>&RAM1* 
~ ~ P J B  (:$ :- I NI.;;E'~$ : :[ C$ :::. I) l1 'TI-IEi\I 2@&3 

I F  C$ -;: t"" T')-jEN 250 
7530 C$ - CHH$(ASC(  B$ j j 
ZTa PRINT '  C%; 
240 GtS-Tt:) Z@@ 
ZElB S7'CtP 

*RCl 
T Y P E  ft-lE.1 CW&FiACT'ER YOU ktAM7' A L L  'dOl.JF4 I.c::EYS 10 BEPfa"ESEIIIT 
? Y 
NOW T Y P E  ANY CHARACTER ON YCtUR E';EYEOARD 
N O T I C E  "T1-lli"l- TtJEY H A V E  A L L  B E E N  CE-IANGED 
Vr:W WILL HAVE T O  PRESS 'I?)' Ti:! GET OUT OF T H I S  PRftGRAM 
YYYYYVYYYVYYYYSTOF L I N E  250 
*. 
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TIRS-IE~C) @ 

-- FUNCTION -- 

ATN 
Compute A r c t a n g e n t  

ATN ( number ) 
' n u m b e r '  is  a  n u m e r i c  express ion  

ATN r e t u r n s  t h e  a n g l e  of  t h e  'number"  The number i s  t h e  
t a n g e n t .  The a n g l e  w i l l  b e  i n  r a d i a n s ,  To c o n v e r t  t o  d e g r e e s ,  
m u l t i p l y  ATN(X) by 57 .295779513082 .  

The  r e s u l t  is a l w a y s  a rea l  number.  

Examples  -------- 

A s s i g n s  t h e  v a l u e  o f  t h e  a r c t a n g e n t  o f  Y/3 t o  X.  

PRINT ATN(1.0023)  * 57 .2  

P r i n t s  44 .9905 .  

R = N * ATN(-20 * F 2 / F 1 )  

A s s i g n s  t h e  i n d i c a t e d  v a l u e  t o  R .  

N o t e :  T r i g o n o m e t r i c  f u n c t i o n s  are n o t  l o a d e d  when you  l o a d  t h e  
BASIC C o m p i l e r ;  t h e y  are  l o a d e d  upon demand,  T h i s  m i g h t  c a u s e  a  
s l i g h t  d e l a y  when u s i n g  t h e s e  f u n c t i o n s ,  s i n c e  t h e y  m u s t  b e  
l o a d e d  i n t o  t h e  s y s t e m  f i r s t .  

Sample  Program 

Radw 
0 
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TRS-BO '% 

EcG? REP1 .r.s+ SAMPLE FLROGRAM DEMONSTRAT I NG ATN ++**, 
9@ REP1 

1 PI0 F R I  NT " INPUT TANGENI" 
110 1ltiPlf"f T 
120 PRINT "ANGL..E I S "  ; ATNtT)  *. 57 .29578  

*RU 
I N F V I  T ANGENI 
? 15 
RNC;L.E: f S ti&. 1 8 5 9  
INPUT TANGENT 
? 3 
ANGLE I S  71.5b51 
I NFYUg' VANGENT 
? ,567 
ANGL ... E I S  29.553:Z 
INPUT TANGENl 
'% 

! " 
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?lf""ms...ea @ 

-- STATEMENT -- 

CALL 
E x e c u t e  E x t e r n a l  S u b r o u t i n e  

A CALL s t a t e m e n t  i n s t r u c t s  t h e  c o m p u t e r  t o  r u n  a s u b p r o g r a m .  I n  
a d d i t i o n ,  i t  s e n d s  t h e  l i s t  o f  da ta  t h a t  you  s p e c i f y  t o  t h e  
s u b p r o g r a m ,  The s u b p r o g r a m  p e r f o r m s  i t s  o p e r a t i o n s  o n  t h i s  data 
a n d  s e n d s  t h e  r e s u l t i n g  v a l u e s  b a c k  t o  t h e  main  p r o g r a m -  

A s u b p r o g r a m ,  l i k e  a n  i n t e r n a l  s u b r o u t i n e ,  i s  c a l l e d  from t h e  
main  p r o g r a m  o r  a n o t h e r  s u b p r o g r a m ,  e x e c u t e d ,  a n d  r e t u r n s  t o  t h e  
l i n e  a f t e r  t h e  CALL. I t  may b e  as  many l i n e s  as y o u  w a n t  a n d  
may h a v e  i t s  own local  v a r i a b l e s ,  i n d e p e n d e n t  of  t h e  m a i n  
p r o g r a m .  

A s u b p r o g r a m  h a s  t h e  a d d e d  f l e x i b i l i t y  o f  p e r f o r m i n g  t h e  same 
o p e r a t i o n s  on w h a t e v e r  data i s  s e n t  t o  it by t h e  main  p r o g r a m .  
T h i s  is e s p e c i a l l y  h e l p f u l  i f  you  are  p e r f o r m i n g  t h e  same 
c o m p l i c a t e d  c o m p u t a t i o n s  w i t h  d i f f e r e n t  v a r i a b l e s  r e p e a t e d l y  i n  
d i f f e r e n t  p a r t s  o f  y o u r  p r o g r a m .  

CALL w i l l  n o t  "Load" or " O l d "  a s u b p r o g r a m .  A l l  s u b p r o g r a m s  
m u s t  b e  L o a d e d  o r  Appended i n t o  memory b e £  ore t h e  main  p r o g r a m  
is e x e c u t e d .  

CALL may a l s o  b e  u s e d  t o  c a l l  a n  e x t e r n a l  m a c h i n e  l a n g u a g e  
r o u t i n e ,  To d o  t h i s ,  y o u  m u s t  h a v e  a n  EXT s t a t e m e n t  i n  y o u r  
p r o g r a m  d e f i n i n g  t h e  memory a d d r e s s  o f  t h e  r o u t i n e .  See EXT a n d  
t h e  c h a p t e r  on S e g m e n t i n g  P r o g r a m s .  
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TRS-BO r9 

E x a m p l e s  -------- 

I f  y o u  h a v e  a s u b p r o g r a m  b e g i n n i n g  w i t h  t h e  s t a t e m e n t :  

SUB "ADD"; X ,  Y$ 

T h e  f o l l o w i n g  CALL s t a t e m e n t s  c o u l d  be u s e d :  

CALL "ADD" ; 5 , "HEADS I' 

E x e c u t e s  t h e  s u b p r o g r a m  named "ADD". T h i s  s t a t e m e n t  a l s o  passes 
t h e  data  5 a n d  "HEADS" t o  t h e  s u b p r o g r a m .  T h e  s u b p r o g r a m  
a s s i g n s  5 t o  X a n d  "HEADS" t o  Y$. I t  t h e n  p e r f o r m s  i t s  r o u t i n e  
o n  t h i s  da ta .  

CALL "ADD" ; A ,  B$ 

T h i s  s t a t e m e n t  a l so  e x e c u t e s  t h e  s u b p r o g r a l n  "ADD". I t  p a s s e s  
t h e  data  A a n d  B$ t o  t h e  s u b p r o g r a m .  T h e  s u b p r o g r a m  a s s i g n s  t h e  
v a l u e  of A t o  X a n d  B$ t o  Y$, performs i t s  o p e r a t i o n s  o n  X a n d  
Y$, a n d  s e n d s  t h e  r e s u l t i n g  v a l u e s  b a c k  t o  t h e  m a i n  p r o g r a m  as  A 
a n d  B$. 

I f  a s u b p r o g r a m  b e g i n s  w i t h  t h e  s t a t e m e n t :  

SUB "CHART"; M (  1,  N$(  , ) 

T h e n :  

CALL "CHART"; C (  1 ,  D $ (  , ) 

E x e c u t e s  t h e  s u b p r o g r a m  "CHART" s e n d i n g  a l l  t h e  data  i n  t h e  
o n e - d i m e n s i o n a l  a r r a y  C a n d  t h e  t w o - d i m e n s i o n a l  a r r a y  D$ t o  t h e  
s u b p r o g r a m .  T h e  s u b p r o g r a m  p e r f o r m s  i t s  r o u t i n e  o n  t h e  data a n d  
s e n d s  t h e  r e s u l t i n g  data b a c k  t o  t h e  m a i n  p r o g r a m .  

CALL "CHART"; SALES( ) ,  ITEMS$( , 

E x e c u t e s  t h e  same s u b p r o g r a m  CHART, w h i c h  w i l l  p e r f o r m  t h e  s a m e  
r o u t i n e  o n  a l l  t h e  data  i n  t h e  SALES a n d  ITEMS$ a r r a y s  a n d  s e n d  
t h e  r e s u l t i n g  data  b a c k  t o  t h e  m a i n  p r o g r a m .  

N o t e :  F o r  i n f o r m a t i o n  o n  how t o  u s e  s u b p r o g r a m s ,  see t h e  
s e c t i o n  o n  S e g m e n t i n g  P r o g r a m s .  A l s o  see END, SUB, a n d  SUBEND. 
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€301 RECM )c)c-x. SAM6'L.E: F)RflGF(AM %3 DEMOr.ISTRRT I NG CAL.L.. ++)~n. 
':?@ REM 

1010 DIM U ( 1 2 i  
118 DIM OC12f 
1201 FOR I = 1 TO 12 : READ U i I f  : NEX-I" I 
130 I - 1 -fa 1 2  : WEAD <:){I) : NEX'T 1 
1 4 0  CALL "CHART"; " U T I L I T I E S " ?  U(  1 
15fa CALI-. " CHART" ; "OFF1 CE S\J$PL-IES'" s O i  5 
1 6 8  DATA 15633 1 7 5 ~  1018~ 1 2 @ 4  13@7 1fM9 1 4 5 ~ 8 8 , 9 @ ~  1459 1355 14.5 
178 DATA 1 0 0 9 7 5 ? 6 5 s 9 3 ~  16349 1204 11 0 ~ ~ ? 2 ~ 8 8 ~ ~ i , @ 7 " 7 0 g !  b@ 
188 END 
1901 SUB n ~ t - i ~ ~ ~ H :  A $ ~  e; 1 
208 DIM C $ i 1 2 j  
2163 PRINT CWR$128); C W R $ i 3 r S  
2 2 8  PRINT CRT(By15) ;  "EXPENSES - - -  " ;  A$ 
2301 PRINT 
2 4 0  FOR I = 1 TO 12 
2501 READ C 4 1 I j :  X = B ( I I I 3  
268 PRINT C $ f I j ;  ": 
2 7 8  PRINT S T R I N G $ I X r M X " )  
288 NEXT I 
2 4 8  PRINT CRT( 153 8)  ; "PRESS .:EENTER::+" ; 
3 0 ~  AA$ = INPU"fBC1) 
3163 1)Al"A '"JrilN"~ "FEP."'.I "MAR5's "APRnr "MAYW9 ""JUNil~"JJU1-'3 "AUG' l~"SEPL'  
328 DATA " 0:tCT" 9 " NOV'" "" DEC" 
350 SUBEND 

R a m ,  

PAGE 6 - 2 3  



MODEL I/III COMPILER BASIC BASIC KEYWORDS 

TRS-BO a 

-- STATEMENT -- 
C H A I N  
Load and Execute Next Program 

CHAIN " f i  lespect" 
' f i l e s p e c '  is  a s t r i n g  constant  or a s t r i n g  v a r i a b l e  

represent ing  a TRSDOS f i l e  s p e c i f i c a t i o n  

C H A I N  loads  a program s t o r e d  on d i sk  i n t o  memory and executes  
i t ,  When t h e  chained program is  loaded, t h e  r e s i d e n t  program is  
de le ted  from memory. 

Note: Also see  COM and t h e  chapter  on Segmenting Programs. 

Examples 
-------- 

Loads t h e  program NEXT/BAS and executes i t .  

C H A I N  "PROG2/CMP : 1 " 

Loads t h e  program PROG2/CMP from t h e  d i s k e t t e  i n  d r i v e  1 and 
executes i t .  

C H A I N  A$ 

Loads t h e  f i l e s p e c  A$ and executes it.  

Sample Program 
-------------- 
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0 
TRS-80 " 

-- FUNCTION -- 

CHR$ 
Get Character for ASCII or Control Code 

CHRS is the inverse of the ASC function. By specifying an ASCII 
code, CHR$ returns the code" corresponding one-character 
string. This one-character string may either be one of the keys 
on your keyboard or a control character. 

Note: To produce graphics characters, see CRTG 

a Examples 

PRINT CHRS(35) 

Prints a # on the display. 

The number represented by T is converted into its ASCII 
character equivalent assigned to P$. 

PRINT CH~$(126) 

Prints the symbol for a space ( - ) ,  Notice that this is not a 
keyboard symbol. 

The character whose ASCII code is I is added to the end of AS. 

Sample Programs 

Rdru"", 
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80 REM *** SAMPLE PROGRAM #i FOR CHR$ *** 
98 REM 
188 PRINT CHR$(28); CHRS(3i) 
11D PRINT "TYPE IN THE CODE (0-127)" 
128 INPUT C 
138 PRINT CHR$<C); * JUST PRINTED THE CODE " : C 

TYPE IN THE CODE (8-127) 
? 35 
W JUST PRINTED THE CODE 35 
TYPE IN THE CODE (0-127) 
? 48 
8 JUST PRINTED THE CODE 48 
TYPE IN THE CODE ! C3--12'7 j 
? 

8Qt REM ***. SAMPLE PROGRAM #2 DEMONSTRATING CHR$ *** 
98 REM 
1@8 PRINT CHR$(28); CWRgl31) 
1 18 PRINT 3'THIS IS THE LINE 'THAT WILL SL(:)WL.Y GE'T ERASED" ; 
128 FOR I = 1 TO 500 : NEXT I : ' INITIAL.. LiEL.AY 
13Qt FOR I = 1 TO 4M8 : NEX'T I : 
148 PRINT CHR$(8>; 
150 G(IT(:) 138 

THIS IS THE LINE THAT W1L.L. SLr:jWL.Y C;f:.l'' ERASED 

THIS IS THE L.INE THAT WIl..I.. SL-i:)WLY GE 

THIS I S  THE LINE THAT W 

THIS IS THE L 

Rdm 
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-- STATEMENT -- 
CLOSE 
C l o s e  D i s k  F i l e  

CLOSE # f  i l e - u n i t  
' f i l e - u n i t '  is a n u m e r i c  e x p r e s s i o n  s p e c i f y i n g  

w h i c h  f i l e  is t o  be closed. I f  ' f i l e - u n i t '  is 
omitted,  a l l  o p e n  f i l e s  are  c l o s e d .  I f  a 
s p e c i f i e d  f i l e  u n i t  is n o t  o p e n ,  a n  error 
o c c u r s .  

T h i s  s t a t e m e n t  closes access t o  t h e  f i l e  or  f i l e s  r e f e r e n c e d  by 
' f i l e - u n i t ' ,  a s s i g n e d  when t h e  f i l e  is  o p e n e d .  

E x a m p l e s  

CLOSE # 1  

C l o s e s  f i l e - u n i t  1. 

CLOSE #START + NCRMT 

C l o s e  f i l e - u n i t  (START + NCRMT). 

CLOSE 

C l o s e s  a l l  o p e n  f i l e - u n i t s .  

S a m p l e  P r o g r a m  -------------- 

S e e  t h e  c h a p t e r  o n  data f i l e s .  

R a w ,  

PAGE 6 - 27 



MODEL I/III COMPILER BASIC  BASIC KEYWORDS 

-- STATEMENT -- 

COM 
Allocate Common Variable Area 

You may use COM t o  pass one or more va r iab les  t o  t he  next 
program, COM a l l o c a t e s  a common area  i n  the  program f o r  
va r iab les  so  t h a t  they may be pa@sed t o  the  next program. 

Note: Also see  C H A I N  and t he  chapter on Segmenting Programs. 

Program 2 

Examples 
-------- 

A l l o ~ a t e s  a common area fo r  s to r ing  t he  va r iab les  
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TRSweO @ 

C a n d  D$ so t h e y  may b e  accessed by  t h e  n e x t  p r o g r a m .  

COM B$ ( 5 0  1 

Allocates  a common area f o r  s t o r i n g  a r r a y  B$ w i t h  51  e l e m e n t s  
( 0 - 5 0 )  so t h a t  t h e  a r r a y  may be accessed by t h e  n e x t  p r o g r a m .  

COM ~ ( 1 0 ~ 3 . 0 )  

Allocates a common s t o r a g e  area f o r  t h e  t w o  d i m e n s i o n a l  a r r a y  A .  

S a m p l e  P r o g r a m  
------------4- 

REM *++* F ~ F I O G ~ ~ B A S  Mi351 FIRST BE SAVED IDISK -%** 
REW 
E M  *** F"RC)G2,'$3AS MIL)^ .  RETAIN bjk+ATEVER CIALUE:S **-% 
FIE Pi a++* 'THIS PRi3GRAP1 SE'T'S F l t R  A% AMD B *Y+J? 

REM 
CON A%g B 
REM *u.w PR<tGZ/&AS t-]AVE AN IDENTI  (:AL.. (:i:,M L I N E  *++* 
PRIrd'?" "li'.dPt~'l" A NAME AND A f~JUPlBER'" 
If.iPUT A$s E! 
CHAIN " PROG2iBAS1" 

RMm 
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-- FUNCTION -- 
COS 
Compute C o s i n e  

COS ( number ) 
' n u m b e r '  is a n u m e r i c  e x p r e s s i o n .  

COS r e t u r n s  t h e  c o s i n e  o f  t h e  ' n u m b e r ' .  The ' n u m b e r ~ h o u l d  b e  
a n  a n g l e ,  w h i c h  m u s t  b e  g i v e n  i n  r a d i a n s .  When t h e  ' n u m b e r '  i s  
i n  d e g r e e s ,  u s e  C O S ( ' n u m b e r l  * . 0 1 7 4 5 3 2 9 2 5 1 9 9 3 ) .  

The  r e s u l t  is a l w a y s  a real  number .  

E x a m p l e s  
-------- 

A s s i g n s  t h e  v a l u e  o f  COS(X) t o  Y .  

Y = COS(X * . 01745329251994)  

I f  X i s  a n  a n g l e  i n  d e g r e e s ,  t h e  a b o v e  l i n e  w i l l  g i v e  i t s  
c o s i n e .  

PRINT COS(5 .8 )  - COS(85 * . 4 2 )  

P r i n t s  t h e  d i f f e r e n c e  o f  t h e  two  c o s i n e s .  

Computes  t h e  i n d i c a t e d  c o s i n e  a n d  s t o r e s  i t  i n  G2. 

N o t e :  T r i g o n o m e t r i c  f u n c t i o n s  are n o t  l o a d e d  when y o u  l o a d  t h e  
BASIC C o m p i l e r ;  t h e y  are  l o a d e d  upon demand.  T h i s  m i g h t  c a u s e  a 
s l i g h t  d e l a y  when u s i n g  t h e s e  f u n c t i o n s ,  s i n c e  t h e y  m u s t  b e  
l o a d e d  i n t o  t h e  s y s t e m  f i r s t .  
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Sample Program -------------- 

a@ RE::H .&-#.a SAMPL..EI F'Ri:)GRAN SEP1t:)NSTRAT I NG COS +e++n 
9E? REM 

l @ 0  PWIN"T' " 1NPCJ-F' ANG1.E If4 DEGREES" 
11@ INPUT A 
128 A = A / 57.2757795 
138 PWIN'I- "COSINE I S  ' I;  Cr:,S1Aj 
1 4 0  GOTO 10E? 

*RU 
1iilF"U-f ANEL-E I N  DEGREES 
? 30 
COSINE I S C3, EtrSbIi525 
INPUT ANGLE I N  DEGREES 
? 4.5 
COSINE I S  E?. 7697107 
INPUT ANGLE I N  DEGREES 
? " 
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TRS-80" 

-- FUNCTION -- 

CRT 
Position Cursor 

CR'P (row, column ) 
'row' is a number between 0 a n d  1.5. If outside 

that range BASIC performs a MOD 16. 
'column' is a (lumber 1)etwet.n O and 6 3 .  If o u t s i d e  

that. range, B A S l C  per:'(->rms a MO!i 6 4 .  

CRT, used in a PRINT statement, positions the cursor at the 
'rowq and qcolumn9specified on the video display. It may only 
be used in a PRINT statement. 

Note: The Model 1/III v i d e o  display consists of 1 6  rows ( 0  
t o  1 5 )  a n d  64 co lumns  ( 0  t o  6 3 ) :  

' r o w f  a n d  ' co lumn '  r e f e r  t o  a r o w  a n d  column on t h e  v i d e o  

R M w ,  

PAGE 6 -- 32  



MODEL I/III COMPILER BASIC BASIC KEYWORDS 

TCSS-li30 

0 
d i s p l a y .  

E x a m p l e s  : 
--------- 

PRINT ~ ~ ~ ( 0 ~ 6 3 ) ;  " & "  

P o s i t i o n s  t h e  c u r s o r  a t  t h e  top  r i g h t  h a n d  c o r n e r  a n d  p r i n t s  
" & " . 

PRINT CRT(15,  0 ) ; ' " l X I S  I S  LOCATION 1 5 ,  O w  

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

PRINT C R T ( l 7 ,  0 ) ;  " # # # "  

P o s i t i o n s  t h e  c u r s o r  a t  t h e  b e g i n n i n g  o f  r o w  1 i n  p o s i t i o n  1 , O  
a n d  p r i n t s  # # # .  ( S i n c e  1 7  i s  o u t s i d e  t h e  r a n g e  0 -15 ,  BASIC 
p e r f o r m s  a MOD 1 6  a n d  r e d u c e s  t h e  1 7  t o  a 1 .)  

S a m p l e  Program 
-------------- 

i f 2  PRINT CHR$(28>; CMR$(3 i )  
28 PRINT !'WI-IAT' I!; YOUR LAST NAME" 
30 PRINT CRTi2sf2 l ;  
4(iS INPUT A$ 
58 PRINT CRTf658) ;  "YOUR FIRST NAME" 
68 PRINT GRT(898);  
7(i3 I NF5U"T P,$ 
EL3 PR1N"F CRT(12%1@1;  "TWANt< VOC19 " ' ;  R$; " " ' ;  A$; " ! I g  
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TRS-IE~O a 

YOUR F I R S T  NAME 

? RON 

AtarBlo 
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TRIS-80 " 
-- FUNCTION -- 

CRTG 
P r i n t  i n  G r a p h i c s  Mode 

CRTG (row, c o l u m n ,  s t r i n g )  
' r o w '  i s  a w h o l e  number i n  t h c  r a n g e  of [ 0 , 3 2 7 6 7 ] .  

I f  l a r g e r  t h a n  1 5 ,  BASIC' r e d u c e s  i t  by MOD 1 6 .  
' c o l u m n '  is  a w h o l e  number i n  t h e  r a n y e  of  

[1 ) ,32767] .  Lf l a r y e r  t l l an  6 3 ,  BASIC r e d u c e s  i t  
by MOL, 6 4 .  

' s t r i n g '  is  a s t r i n y  c o n s t a n t  or a s t r i n y  v a r i a b l e .  

CRTG u s e d  i n  a PRINT s t a t e m e n t ,  p r i n t s  ' s t r i n g '  i n  t h e  g r a p h i c s  
mode. The  ' s t r i n g '  is p r i n t e d  as  f o l l o w s :  

1. The f i r s t  c h a r a c t e r  o f  t h e  s t r i n g  i s  p r i n t e d  a t  t h e  
' r o w ' ,  a n d  ' c o l u m n '  p o s i t i o n  s p e c i f i e d .  e 2 .  The c u r s o r  i s  t h e n  a d v a n c e d  t o  t h e  n e x t  column p o s i t i o n  
o n  t h e  same row. I f  t h e  n e x t  p o s i t i o n  is 6 4 ,  t h e  c u r s o r  w r a p s  
t h e  d i s p l a y  t o  column 0  o f  t h e  n e x t  r o w .  I f  t h e  n e x t  r o w  i s  1 6 ,  
t h e  c u r s o r  w r a p s  t h e  d i s p l a y  t o  row 0 .  

3 ,  The n e x t  c h a r a c t e r  i n  t h e  s t r i n g ,  i f  t h e r e  is o n e ,  i s  
t h e n  p r i n t e d  a t  t h e  c u r s o r  p o s i t i o n .  S t e p s  2  a n d  3  a re  t h e n  
r e p e a t e d .  

N o t e :  Model I11 u s e r s  h a v e  t h e  c a p a b i l i t y  t o  p r i n t  s p e c i a l  
c h a r a c t e r s ,  CHRS(192-2551, b u t  t h e  Model I w i l l  n o t  p r i n t  a n y  
b u t  r e g u l a r  g r a p h i c s .  The s w i t c h  t o  swap s p a c e  c o m p r e s s i o n  
c h a r a c t e r s  o u t  a n d  s p e c i a l  c h a r a c t e r s  i n  m u s t  b e  a c t i v a t e d  f o r  
s p e c i a l  c h a r a c t e r s  t o  b e  p r i n t e d .  PRINT CHRS(21) w i l l  se t  or 
reset t h e  s w i t c h .  The s w i t c h  w i l l  s t a y  set  o r  reset ,  e v e n  i f  
y o u  l e a v e  RSBASIC. 

The ' s t r i n g '  may c o n t a i n  u p  t o  2 5 5  c h a r a c t e r s  w h i c h  may b e  
p r i n t e d  i n  g r a p h i c s  mode. The c h a r a c t e r s  are l i s t e d  i n  t h e  
A p p e n d i x .  The f i r s t  32 c a n  o n l y  b e  a c c e s s e d  by a POKE. The 
rest  are a l p h a n u m e r i c  o r  c o n t r o l  c h a r a c t e r s  or s p e c i a l  
c h a r a c t e r s ,  d e p e n d i n g  w h i c h  s w i t c h  is  o n .  

A s  shown i n  t h e  l i s t i n g ,  a l l  o f  t h e  a l p h a n u m e r i c  c h a r a c t e r s  may 
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TRS-E~C) 

b e  r e f e r e n c e d  e i t h e r  by t h e  k e y b o a r d  c h a r a c t e r  i t s e l f ,  or  by t h e  
c h a r a c t e r ' s  ASCII c o d e .  F o r  e x a m p l e :  

b o t h  a s s i g n  t h e  c h a r a c t e r  M t o  A$. 

S p e c i a l  a n d  r e g u l a r  g r a p h i c s  c h a r a c t e r s  may b e  r e f e r e n c e d  by t h e  
c h a r a c t e r ' s  ASCII c o d e :  

a s s i g n s  t h e  r e g u l a r  g r a p h i c s  c h a r a c t e r  w h i c h  l o o k s  l i k e  a l o n g  
t h i n  column t o  A$. 

For Model I11 u s e r s :  

1 0  PRINT CHRS(21) ;  
20 B$ = C H ~ $ ( 1 9 6 )  
30 PRINT CRTG ( 8 , 3 2 ,  B$ ) 

w i l l  p r i n t  a s m i l i n g  f a c e  i n  t h e  c e n t e r  of  t h e  s c r e e n .  

The  easiest way t o  p r i n t  g r a p h i c s  i m a g e s  on t h e  d i s p l a y  is  t o  
b u i l d  a s t r i n g  o f  g r a p h i c s  c h a r a c t e r s .  F o r  e x a m p l e :  

1 0  A$ = CHR$ ( 1 4 0 )  
20 B$ = CHR$ ( 1 5 7  ) 
30 c $  = A$&B$&A$&B$&A$&B$&A$&B$&A$B$ 
40 PRINT CHRS(28) ;  CHRS(31) ;  
5 0  PRINT CRTG(O,O,C$) 

P r i n t s  a n  image  w h i c h  l o o k s  l i k e  a r a i l r o a d  t r a c k  a t  t h e  t o p  
l e f t  h a n d  c o r n e r  o f  t h e  s c r e e n .  

The s a m p l e  p r o g r a m s  f o r  CRTG i l l u s t r a t e  d i f f e r e n t  ways o f  
p r i n t i n g  i n  t h e  g r a p h i c s  mode. 

Note: A l s o  see CRT, PRINT, a n d  CHR$ 

E x a m p l e s  -------- 

PRINT CRTG(lS,O,C$) 

P r i n t s  t h e  c o n t e n t s  o f  s t r i n g  C$ a t  t h e  b o t t o m  l e f t  h a n d  c o r n e r  
o f  t h e  d i s p l a y .  
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T R S m 8 0  " 

A$ = CHR$(132)  
PRINT CHTG( 8 ' 3 2  ,A$)  

P r i n t s  a t i n y  s q u a r e  i n  t h e  c e n t e r  of t h e  d i s p l a y .  

PRINT C R T G ( 8 , 3 2 , " X W )  

P r i n t s  a n  X  i n  t h e  c e n t e r  of t h e  d i s p l a y .  

S a m p l e  P r o g r a m s  
---.------------ 

1@ REM ++jC.% SAMP1.E PR(:>GRAM $1 1 DE:MC>flS1-WAT'I NG CR'TG ++n# 
2VJ REM 
30 ON BRE:AK G0T0 $70 
kt@ PRIb1T S'HR$128 1 ; Ck-li:I$ (31 1 

PRINT "t-1J.T .<paRE#+t\') TO ST[)P" 
&(a PRf NT " SW 1-f'CI-ZING "TIT-, CI-IARACTER M(3DE" 
7i8 PRINT CUW$(21) 
88 C4 = "CLUBS " 15! CbiR$1 1'35 1 
4@ DS = "DIAMONDS " & CHRS(1941 

100 1-19 -= " HEAFITS " 15! CHR$ l 1'731 
2 1 0  S% =:: LiSPADES & Cl-I@$( 192 i 
120 P R I N I  CRTG(69 lVJyC$i  
130 PRINT CRTG(75 1 0 ~ D $ )  
140 PRINT CRTG189 i 8 9 t i 4 )  
1 5 0  PRINT C R T G ( 9 % i 0 % S * )  
1 60 GC)TO 1 60 
170 PRINT "SWITCHING UACK TO NORMAL. MODE" 
I@@ PRINT C M R * ( Z i i  
19P) STOP 
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TRS-BC) " 

10 REM *.*u. SAMPLE PR(1)GRAM #2 1jE:MC)NSTRAT I NG CRTG *** 
'70 REM 
3111 P R I N T  " t . i IP  .::ERE?,[<:::. T(:) S-r(:)Fyt 
40 ON BREAK G(:)'f'r.) 1 '70 
5 0  P R I N T  C:I- IR%(28);  CkiFi9,(31 1 
b113 13RIN'1" "SWI ' l -Ck i ING 7'0 CC-iAWcll:'Tt<R MODE" 
7 M  P R I N T  C t i R $ l 2 1 )  
80 A$ = CtJFi4 i l C 3 h  i 
4 ~ 4  es = c w R e r 1 s r )  

1.113V) C$ = C I . iR$ i225  1 & CWR$( 23ft & CI..iR$ i 2 3 b f  
110 P$ = C H R $ i 1 9 8 )  & " " & C W R $ ( 1 9 Y )  
12113 pf<Ipj.'T (';F<'f'G(cj,Y@,,A$j 
130 P R I N T  CR"SG(~ . IZSTCSI ; )  
1 f+@ pR I N"f' CW"f'G ( 8 ,, 11% j 
15121 FOR I =:: 1 TC) I@@ : NE:XT' I 
I ~ V J  SWAP A$;, us : Gr:)-ro 120 
1712! F'R I N"l' " SW I T CI-i I NG E3ACt.I: TO  NORMAL. MOI)E:" 
:[13F/J -t '5f<:[~"[ C/.-iF1$(21) 
I C N !  S T O P  

I M  WEN w . r i .  5AMvL.E  PROGRAM #3 Uf:tVIt:>NSTRAT I NG CRTG *..rt.* 

20 RE< M 
313 i:)N @REAC( Gi:,T(:! 18@ 
40 P R I N T  C t i l ? $ i Z 8 ) ;  C i ~ J R $ ) : 3 1 j  
58 PRIN"T "k.1I-f' .:zpeFIE:At<::: 5T<:)P1' 
b M  PR I N T  " SCJ I "TCI-i I N4 "TC! CI..IARAC'TER MC)DE_'" 
7 @  F3RIN-T T A B f 2 0 )  ; "F'c1PVL-A"j"f(:)N E:XF'L.OSIr:,N ! ! ! "  
$33 pRII\.IY CI. . jR$(2l  j 

$63 As - C H R $ ( ~ ~ S )  
:[@a) 1 :. 3 
IIM F;(:?R J =:: TO (~€9 STEP 15-1 
12113 P R I N T  CR"f'Gi I J t A 8 i  
130 NE:XT J 
140 I .r I .+ 1 
I"@ IF: I :::. 14 T H E N  Gr:t'T'O 1 70 
I & 0  (:(:)'TO 110 
j. G C!"f' (11 1 :f @ 

180 F'RIN'T " EibJI l 'CHINCi E3ACI.i: TCt NORMAL MODE" 
19@ Pl l IP l 'T  1E1--lR8!21 3 
2@113 ST'CtP 
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Sample Programs --------------- 

6 0  REM ***. SAMPLE PRCtEiftAM # i DELMONSI-RAT I NG CRT I $ **.* 
'70 REtI"I 
BQ REM **.E PRINT VIDE(:) DISPL..AY I"(:) TI-iE L-INE PRINlmER *-++a. 
4 0  REM 

l a @  DIM A 9 6 4 ( 1 6 )  
110 FCtR Z := 0 "r!:t 15 
i 2@ A $ I Z )  =: C R T I $ ( Z Y @ T ~ ~ )  
130 LPRINT A $ ( Z )  
1 4 0  NEXT Z 

€30 WEM *** SAMPLE PROGRAM DEMONSTRATING CRT 19 ++** 
90 REM 

liiJ0 PRINT Ci-.IW$12E3); CHR$(31) 
110  PRINT "TYPE I N  ONE L I N E  OF TEXT" 
1 2 a  PRINT CRT(Yy@) i 
130 A$ = INPUT$164) 
1 4 8  PRINT:PRINT:PRIN% 
1 5 0  PRINT " T H I S  I S  THE L I N E  Y6U TYPED: " 
1-60 PRINT: PRINT C R T 1 $ 1 3 ~ @ ~ 6 4 )  
2'70 GOT!:) 1'70 

TYPE I N  ONE L I N E  OF' TEXT 

I l.II L-L PROCEED T(:t TYPE I N  ftNE C6MPL~E~"t"E L.. INE OF' 7'EX7' 7 IF '  POSSI BL..E: 

THIS  I S  THE L I N E  YOU TYPED: 

I W1L.L PRCtCEED TC) TYPE: I N  CINE CCtMPLETE: L..INE OF 7'EXT3 I F  F30SSIESL.E:. 

Rsdm 
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€30 REM ++** SAMPLE F'RCIGRAM # 2  DEM~NSTFIA‘~ I NG CRT I % +**. 
90 REM 

1 0 0  INTEGER A-.-Z 
110 DIM V$&4< 1 6 )  
120 PRINT Ct*iR$(28); CI--IR$131) 
1 3 0  PRINT "TYPE: I N  AS MlICI.-I AS )'iI)U WISt.l-.--.F'FIESS (ENTER> TO STORE: 1)ISPLAY" 
j,l+@ A$ = INKEY$ :: I F  ,A,$ 1:: " " "rtdEN 1 4 0  
1 5 0  PRIN'T Ct.IR$ ( 28 ) ; Ct..IR$ 131 ) ; A$ ; 
160 -:= INKEY$: If' A$ .:: 'I " TH[:N 
1 7 0  PRXNT' A$; 
l a@ GOT(:) 160 
1.90 RE1:M *-a-n. CI-.IE:Ct< F:OR VAL-ID KEY .w.*.w. 
200 I F  4% .= Ctl l :?$iE3i THL:l\I 17@ 
21@ I F  A$ = CHI?$ ( 1 3  THEi:N 230 
2 2 0  Gt:,'l"i:) J 6 0  
230 REM *** READ VIDEO ***, 
24.0 ROW -2 (:R''F>I : CC)L- z:: CFlTY 
2 5 0  FOff L.N -: TO R(I)W -- 1 
26B V V K N )  zz C R T ' I $ ~ ~ L N Y ~ . I ~ L ~ ~  
2 7 0  NEXT L.N 

V 4  ( ROW ) = {:FI"r 1 $ 1 [?t:)W 0 COL j 
?c.?(25 pR1N.T' CHRs(28) ; C;I...IR$(Zj ) ; "TE::XT STOREI)..-..-...pRESS .:::EN-rER:r TO SEE I T M  
30B Arf; .= II'JFW'.l"'V$I 1 > 
318 FOR L..N = 0 TO RCiW 
320 PRINT'V$(L ... N); 
330 NEXT L.N 
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-- FUNCTION -- 

CRTH 
Move C u r s o r  

CHTK ( row, column ) 
'row' i s  a number i n  t h e  r a n g e  o f  10 ,327671  
' c o l u m n '  i s  a  number i n  t h e  r a n g e  o f  10,3276'71 

CRTR may o n l y  b e  u s e d  i n  a PRINT s t a t e m e n t .  PRINT CRTH makes  
t h e  c u r s o r  move i n  r e l a t i o n  t o  i t s  p r e s e n t  p o s i t i o n  on t h e  v i d e o  
s c r e e n .  I f  t h i s  c a u s e s  t h e  c u r s o r  t o  "move o f f  t h e  d i s p l a y " ,  
t h e  c u r s o r  w i l l  w r a p  a r o u n d .  

CRTR w o r k s  by p e r f o r m i n g  t h i s  c a l c u l a t i o n :  

t h e  number of  ' r o w s '  a n d  ' c o l u m n s '  y o u  s p e c i f y  
+ t h e  c u r s o r ' s  p r e s e n t  t o w  a n d  column p o s i t i o n  .................................................. 

t h e  c u r s o r ' s  new row a n d  column p o s i t i o n  

I f  t h e  sum o f  t h e  rows  is g r e a t e r  t h a n  1 5 ,  BASIC w i l l  p e r f o r m  a 
MOD 1 6 .  I f  t h e  sum o f  t h e  c o l u m n s  i s  g r e a t e r  t h a n  6 3 ,  BASIC 
w i l l  p e r f o r m  a MOD 6 4 .  

F o r  e x a m p l e ,  i f  t h e  c u r s o r  is  p r e s e n t l y  a t  row 1 0 ,  co lumn 5 0 ,  
a n d  y o u  e x e c u t e  a CRTR(10,20)  s t a t e m e n t ,  BASIC w i l l  c o m p u t e  t h e  
sum o f  t h e  two  rows  a n d  t h e  two  c o l u m n s :  

Row 
CRTR s p e c i f i c a t i o n :  1 0  
P r e s e n t  c u r s o r  p o s i t i o n :  +10 -- 
T o t a l s :  20 

Column 
2  0  

+ 50 

The  r e s u l t s  are b o t h  o u t s i d e  t h e  r a n g e  o f  t h e  v i d e o  s c r e e n .  
BASIC w i l l  t h e n  p e r f o r m  a MOD 1 6  o n  t h e  row t o t a l  ( 2 0  / 1 6  = 1 
r e m a i n d e r  4 )  a n d  a MOD 6 4  o n  t h e  column t o t a l  ( 7 0  / 64 = 1 
r e m a i n d e r  6 ) .  The r e s u l t  o f  t h i s  is  row 4 ,  co lumn 6 .  

N o t e :  S e e  CRT f o r  a n  i l l u s t r a t i o n  o f  row a n d  co lumn p o s i t i o n s .  
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E x a m p l e s  
-------- 

I f  t h e  c u r s o r  is  c u r r e n t l y  a t  row 1 0 ,  co lumn 50 ---- 

PRINT CRTK(2, 1 0 )  

e a u s e s  t h e  c u r s o r  t o  more t o  row 1 2 ,  co lumn 6 0 .  

c a u s e s  t h e  c u r s o r  t o  move t o  r o w  1 2 ,  co lumn 6 0 .  I t  p r i n t s  t h e  X 
a t  t h e  n e x t  column p o s i t i o n  -- r o w  1 2 ,  co lumn 6 1 .  

c a u s e s  the c u r s o r  t o  w r a p  a r o u n d  t o  r o w  0 ,  co lumn 2 6 ,  The  * * * *  
is p r i n t e d  a t  b e g i n n i n g  a t  t h e  n e x t  co lumn p o s i t i o n  -- r o w  0 ,  
column 27. 

S a m p l e  Program 
-------------- 

8G3 REM *+++I- SAMPLE: FRCtGRAM D E M C t N S T R A T I N G  CRT'R *%-n 
40 REM 

I@@ PRINT CWR$(28); C W R $ 1 3 1 )  
118 PRINV C R T { a 3 @ j  T ~ * X ' '  : 
120 P R I N T  GRTR(190);"Xn; 
1363 FOR X -; I TO 58 : REM -?4++;4. Tb~IESE L I N E S  SET A PACISE .pi..#..% 

1463 NEXT 1 :: REM **.E AFz"TER EACI-i X IS PRfPlTED *%.++ 

15t3 65110 12% 
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TRS-80 

-- FUNCTION -- 

CRTX 
CRTY 
F i n d  C u r s o r  P o s i t i o n  

CRTX 
CKTY 

CR'I'X r e t u r n s  t h e  r o w  a n d  CRTY r e t u r n s  t h e  c o l u m n  o f  t h e  c u r r e n t  
cursor  p o s i t i o n .  

Note: S e e  CRT f o r  a n  i l l u s t r a t i o n  o f  r o w  a n d  c o l u m n  p o s i t i o n s .  

E x a m p l e s  
-------- 

I f  t h e  cursor i s  c u r r e n t l y  o n  r o w  1 0 ,  c o l u m n  1 5  o f  t h e  v ideo 
d i s p l a y  : 

R = CRTX 

S t o r e s  1 0  i n  R  

C = CRTY 

S t o r e s  1 5  i n  C  

PRINT "CURSOR I S  I N  ROW "; CRTX; " COLUMN "; CRTY 

P r i n t s  'CURSOR I S  I N  ROW 1 0  COLUMN 1 5 ' .  

S a m p l e  P r o g r a m  
-------------- 
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TRS=BO 

8@ REEM *** SAMPL..,E: PRI:)GtiAF? DESP1~:~NSTRAT I NG CRTX 9 CRT'V *** 
yf% REIvI 

l & 3 @  PRfN 'T  CHR$b;128)! C k - I R B f 3 1 )  
PAIN'T' U'rYf"'-  .~k" @ , I '  q .'"' :,x.::. AN't(WIiE:fIE Oi$j "f'i..iE SCREEIV .-....." 

1 :;2@ P R  I NT' " yt:tU p1+$Y USE: .:::SPACE: BAR:::. AND I:&:N'TEi:F$:>. Ti_, Pit:; I T f O N  CURSOR" 
130 +$$ 21 I f.]/<E'{$ 
14@ P R I N T  A$; 
1 5 @ f F A $ .::: 2. W X "r I..] f:' - I ''3 3.- &Yj 

l e f t @  ROW ..: CRTX : CC!L ,,. =:: CRT'i' 
[" '-, J ~ . J ~ N " T  : PWZN'f 

.1.8@ P H I  NT " Yt:>UR -::XX 1 S t:tN RC?W" ; RCtW ; " Anr\t CCOL.UMNn ";t:tL, 

'fi:)[lR i:X::. I S  ON RI:)W 4 AND COLUPIN 1 
@ S T O P i I N E i H B  
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~ ~ ~ 1 8 0  

-- FUNCTION -- 
CVD 
C o n v e r t  t o  R e a l  V a l u e  

CVD ( number J 
' n u m b e r '  is a n  i n t e g e r  i n  t h e  r a n g e  of [ - 3 2 7 6 8 , 3 2 7 6 7 1  

CVD c o n v e r t s  t h e  ' n u m b e r '  t o  a rea l  number .  

E x a m p l e s  
-------- 

PRINT C ~ ~ ( 3 0 0 0 0 )  + C V ~ ( 1 0 0 0 0 )  

C o n v e r t s  30000 a n d  1 0 0 0 0  t o  r ea l  n u m b e r s ,  p e r f o r m s  real number  
a d d i t i o n ,  a n d  g i v e s  t h e  correct a n s w e r .  ( S e e  e x p l a n a t i o n  o n  
n u m e r i c  o p e r a t i o n s  i n  t h e  c h a p t e r  on BASIC C o n c e p t s . )  

Sample  P r o g r a m  
-------------- 

80 REM 
30 REM 
I@@ PRINT 
110 PRINT 
120 PRINT 
130 PRINT 
1 4 0  PRINT 
1 5 8  PRINT 
1b0 PRINT 
17@ PRINT 
188 FRl!\lT 

"SINCE 38000 I S  AN INTEGER" 
"BUT t30000 I S  OU"iSI1UE TClE IMeiEGER RANGE'" 
"THE PRCIBLEM 38000 + 30000 CAUSES Tt4IS TO E-IAPPEZN = .  = ' I  

"30008 + 30008 = ": 3@000 + 30008 

" US I fJG CUD TO CONVERT' BOTE-I (3PE: RANDS f O WEAL.. t4UHF*ERS1' 
"THE PROBLEM I S  SOLVED CORRECTL-Y ..." 
" 3 @ @ 0 0  + 3B008 =: " :  CVD(30000) + CVD(J@B@@) 
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41"~=1s-e0 

*RU 
SINCE: 3@@@Qf I S  AN 1NTEI:GER 
BUT 600@0 I S  OU'TSIDE "THE INTEGER RANG!:: 
Tt4E PROELE:M 3@0@(;1! + 3@@00 CAUSE:S THIS  TO I-.iAPPEN . . , 
NllMER I C OVERF'I-t:)W ERROR L 1 NE 1 J(i3 

32767 

USING CVU 10 CONVERT E3o'Tl.i tSf'ERANUS T 0  REAL NUMBEFIS 
THE PRr:)RL..E:M I S  EiOL..VELI:> Ct:)RRECTL.Y . . . 
3 0 0 0  + 3 ha000 
:;-rap L.INE 180 

Radm 
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"rlegts-eo 

-- FUNCTION -- 

CVI 
C o n v e r t  t o  I n t e g e r  R e p r e s e n t a t i o n  

CVI r e t u r n s  t h e  l a r g 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  ' n u m b e r v .  
F o r  e x a m p l e ,  C V I ( 1 . 5 )  r e t u r n s  1; C V I ( - 1 - 5 1  r e t u r n s  -2 ,  The 
r e s u l t  i s  a l w a y s  a t w o - b y t e  i n t e g e r .  

S i n c e  i n t e g e r s  are s t o r e d  i n  two  b y t e s  a n d  real  n u m b e r s  are 
s t o r e d  i n  e i g h t  b y t e s ,  c o n v e r t i n g  a number t o  i t s  i n t e g e r  
r e p r e s e n t a t i o n  c h a n g e s  i t s  s t o r a g e  f o r m a t .  BASIC w i l l  e x e c u t e  
n u m e r i c  o p e r a t i o n s ,  s u c h  as  a d d i t i o n ,  s u b t r a c t i o n ,  
m u l t i p l i c a t i o n ,  a n d  d i v i s i o n ,  much more q u i c k l y  w i t h  i n t e g e r s  
t h a n  w i t h  real n u m b e r s ,  

PRINT C v I ( 1 5 - 0 0 7 5 )  

P r i n t s  1 5 .  

PRINT C V I ( - l 5 . 0 0 7 5 )  

P r i n t s  -16.  

PRINT C V I ( 6 - 1  + 2 - 2 1  

P r i n t s  8 .  

A s s i g n s  t h e  i n t e g e r  r e p r e s e n t a t i o n  o f  X t o  A ,  
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a 
Sample Program 

8@ REM **-n. SAMPL.E PROGRAM DEMONSTRAT I NG CV I *** 
90 REM 

100 PRINT "ENTE:R A NUMBER WITti A FRACTI(1)NAL VALUE (DDDD.DDDDIu 
110 INPUT N 
120 PRINT "THE INTEGER PORTION I S w :  C V I ( N )  
130 GOTO 100 

*RU 
ENTER A NUMBER W 1Tt.I A FRACTI ONAL VAL-UE (DDDD. DDDD 
'7 2,4325 
THE INTEGER PORTION I S  2 
ENTER A NUMBER WI'1-H A FRACTXt2NAL VALUE (DDDU. DDDD 1 
? 3 7 8 . 0 5 0  
THE XN'TEGER PC)RTI(lN I S  378 
ENTER A NUMBER WITH A FRACTIONAL. VALUE (DDDD.DDDD) 
? 

~ a d m  - 
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T R S - 8 0  

-- STATEMENT -- 

DATA 
Store Program-Data 

The DATA statement lets you store data inside your program to be 
accessed by READ statements, The data items w i l l  be read 
sequentially, starting with the first item in the first DATA 
statement, and ending with the last item in the last DATA 
statement. 

DATA statements may appear anywhere it is convenient in the 
program. Generally, they are placed together, but this is not 
required. It is important that the types of data match up with 
the corresponding variable types in the READ statement, 

The data in DATA statements may only be constants, No variables 
or expressions are allowed. 

R d a o  
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TRS-BO i3 

E x a m p l e s  -------- 

DATA "'MEW YORK" , ""CHICAGO" ,"'LOS ANGELES" ",'PHILADELPHIA" 

T h i s  l i n e  c o n t a i n s  f o u r  s t r i n g  data  i t e m s ,  

DATA 3 ,72 ,3 ,14159 ,47 .2957813781535  

T h i s  l i n e  c o n t a i n s  f i v e  n u m e r i c  data i t e m s ,  

DATA "SMITH, T,H, " , 3 8 ,  " T I I O R N , J . R R  '1141 

T h i s  L i n e  c o n t a i n s  t w o  s t r i n g  and  t w o  n u m e r i c  data i t e m s ,  

S a m p l e  P r o g r a m  
-------------- 

REM **i..fi. SAMPLE PROGRAM DEMONSTRATING DATA **.* 
REM 
i) I M S(ii ...ES ( 6 3 
F=t:)R X =. 1 TO b 

READ DEFT% 
PRINT " "INPUT AMt:)UNT SOLD I N  THE " ";DEFT$; " D E F T ,  : " "; 

INPUT SALESlXS 
NEXT X 
DATA " PRODUCE" 5 " ""MEATii 9 B3AC\'ERV" 9 I' CAGANfdED GOODS'j 9 " D D I  TRV '% 'TRr:,ZEN FOODS'" 

.%RU 
INPUT AMCtUNT SCtLD I N  THE PRODUCE DEPT, :? 25 
INPUT AMOUNT SOLD 1N "WE MEAT BEPT, :? 58 
INPUT AM(:)UNT SOLD I N  THE BAKERi{ DEFT, : ? 15 
INPUT AMOUNT SOLD I N  THE CANNED GOODS UEPT. :? 23 
INPUT AMOUNT SOLD I M THE DAIRY DEQT, :?  35 
INPUT AMOUNT SOLD I N  THE FROZEN FOODS DEPT, :? 32 
STOP L I N E  16@ 

a Ram 
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~ ~ s - 8 0  @ 

-- FUNCTION -- 

DATE$ 
G e t  Today ' s D a t e  

T h i s  f u n c t i o n  le ts  you d i s p l a y  t o d a y ' s  d a t e  a n d  u s e  it i n  t h e  
program.  

The o p e r a t o r  sets t h e  d a t e  i n i t i a l l y  when TRSDOS is s t a r t e d  up.  
When you r e q u e s t  t h e  d a t e ,  BASIC w i l l  d i s p l a y  it i n  t h e  f a s h i o n :  

which  means A p r i l  2 8 ,  1 9 7 9 .  

Example 
------- 

PRINT DATE$ 

wh ich  r e t u r n s :  

Sarnple Program -------------- 
S!J RE:M .#. #. .%. SAI:IF'l-E: F'Fti:)f RAM DE:PlONSTRAT I NG DATE$ *** 
40 REM 

100 PRINT DATE* 
i 10 PRINT " XI\IVENTtlRY CtIECK : " 
1263 IF: DATE:$, (> " j ,2 fz i /E f j , "  g't-IErN I & @  
130 I:'RfN'?- "TI:SI~~'.~. i s  .i:l-le l a s t  $A;&..,.. to$ J,lscei~11:t<21z*r. l " ; l E 3 i m u  

PRINT "Titl.le t c t  p@pfor.n.i t h ~ s  tl.tl:ar~thl..i~ i r ivent :ory. . "  

0 
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TRS-80 @ 

,?:':," 1 1 1  ...; I . )  21@ 

l&@ I)$ =: DATE:$ : A% = SEG$ID$5 4 5  2 )  
2 7 @  B = VALIA$) 
188 M$ = SEG$(D89 1 4  23 
190 IF M$ =: "$2" TtlEN PRINT 31-Bi " da..i.s c l r ~ t i l  ir~ven"r.c~r.t . .  t i m e . "  : G(:IT(:) 210 
208 PRINT " D I : I ~ ' ~  wtztrrv a l z ~ o u t  D e c e u ~ b e i -  i r ~ v e n t o v + . f ~  how a b o u t  t h i s  m , : t n t h 3 s 7 "  
210 STf:)P 

*RU 
@1/'@1/01 
INVENTORY CHECK : 
I ) i t r l 7 t  wor.f-'.i att~:tIJt: D e c e n ~ t t e r  i r~verr ' t : t : t r .~ .~~ t ~ o u  a t l o l ~ t  t t l i s  m t : ~ f ' ~ t t ~ ' s ?  
S - ~ Q P  L I N E  21m 

Uadle 
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T R S - 8 0  @ 

-- STATEMENT -- 

DEF 
Def i n e  F u n c t i o n  

The DEF s t a t e m e n t  l e t s  y o u  create y o u r  own f u n c t i o n .  Once you 
h a v e  d e f i n e d  t h e  o p e r a t i o n s  y o u r  f u n c t i o n  w i l l  d o ,  a l l  you  h a v e  
t o  d o  is  c a l l  t h e  new f u n c t i o n  by name a n d  t h e  o p e r a t i o n s  w i l l  
b e  a u t o m a t i c a l l y  p e r f o r m e d ,  To c a l l  it by name, a f t e r  it h a s  
b e e n  d e f i n e d  w i t h  t h e  DEF s t a t e m e n t ,  s i m p l y  r e f e r e n c e  t h e  
"function name'  i n  a n  e x p r e s s i o n ,  You c a n  u s e  it e x a c t l y  as  y o u  

m i g h t  u s e  o n e  o f  t h e  b u i l t - i n  f u n c t i o n s ,  l i k e  SIN,  ABS a n d  
STRINGS. 

The t y p e  of v a r i a b l e  u s e d  f o r  f u n c t i o n  name d e t e r m i n e s  t h e  t y p e  
o f  v a l u e  t h e  f u n c t i o n  w i l l  r e t u r n .  F o r  e x a m p l e ,  i f  ' f u n c t i o n  
name'  is  a n  i n t e g e r  v a r i a b l e ,  t h e n  t h a t  f u n c t i o n  w i l l  r e t u r n  a n  
i n t e g e r  e v e n  i f  t h e  d a t a  u s e d  i n  t h e  f u n c t i o n  are real  n u m b e r s ,  

You may p a s s  a n y  da ta  w i t h  t h e  same t y p e  o f  v a l u e  t o  t h e  'dummy 
v a r i a b l e "  F u r t h e r m o r e ,  y o u  may u s e  t h e  same v a r i a b l e  name as  
t h e  Q u m y  v a r i a b l e s  i n  y o u r  p r o g r a m  w i t h o u t  t h e  V u m y  
v a r i a b l e '  i n t e r f e r i n g  w i t h  y o u r  p r o g r a m  v a r i a b l e s ,  

E x a m p l e s  
-------- 

DEF R ( A )  = INT(RND(0) * ( A )  + I )  

T h i s  s t a t e m e n t  d e f i n e s  a f u n c t i o n  w h i c h  r e t u r n s  a random w h o l e  
number b e t w e e n  I a n d  A .  The v a l u e  f o r  A i s  p a s s e d  i n  a 
s t a t e m e n t  u s i n g  R s u c h  as  t h i s :  
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I f  X e q u a l s  1 0 ,  a random w h o l e  number b e t w e e n  I a n d  10 w i l l  b e  
a s s i g n e d  t o  U. 

DEF SL$(X)  = sTRING$(X, " - " 1  

D e f i n e s  t h e  f u n c t i o n  names SLS w h i c h  r e t u r n s  a s t r i n g  o f  h y p h e n s  
X c h a r a c t e r s  l o n g .  The v a l u e  f o r  X is p a s s e d  i n  a s t a t e m e n t  
u s i n g  SLS s u c h  a s :  

PRINT SL$(30  

Which p r i n t s  a s t r i n g  of 30 h y p h e n s ,  

DEF D I V ( X , Y )  = SQR(X)/SQR(Y) 

D e f i n e s  a f u n c t i o n  named DIV w h i c h  d i v i d e s  t h e  s q u a r e  root o f  X 
by t h e  s q u a r e  r o o t  o f  Y ,  I t  c a n  be u s e d  l i k e  t h i s :  

PRINT DIV(100 ,  2 5 )  

Which p r i n t s  2 .  

Sample  P r o g r a m s  

88! REM *** SAMPLE PROGRAM # I  DEMONSTRATING DEF *,** 
9@ RREM 

11138 DE:F D6UBL.E ( N )  =: N * 2 
110 P R I N T  " INPUT A NUMBER" 
121211 INPUT X 
138 PRINT DOUBLEIX) 
148 6070 l l BS 

3. r4 'J 
INPUT A NUMBER 
'? 25 
5@ 
INPUT A NUMBER 
",El 

1 5 A  
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80 RE:M *** SAMPLE PROGRAM #2 DEMONSTRATING DEF *** 
9dti REM 

108 DEF SOUND(X1 = 1887 + SBR(273 + X )  / 16.52 
110 PRIPIT " INPUl" A1 R TEMPERATURE I N  DEGREES CEI.-SIUS" 
1ZI3 INPUT T 
130 PRINT "THE SPEED O F  SOUND I N  AIR OF"; T; "DEGREES CELSIUS I S "  
1 4 0  PRINT SOUND<T); "FEET PER SECOND." 

*RU 
INPUT A IR  TEMPERATURE I N  DEGREES CEL.SIUS 
? 63 
TI-.IE SPEED OF SOUND I N  A I R  OF 63 DEGREES CELSIUS I S  

1888.11 FEET PER SECOND. 
ST'CtP L I N E  1 4 0  

A M s e  
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-- STATEMENT -- 

DELETE 
Delete R e c o r d  From D i s k  F i l e  

T h i s  s t a t e m e n t  d e l e t e s  a record f r o m  a d i s k  f i l e .  A f t e r  a 
record h a s  b e e n  d e l e t e d ,  it is u n r e a d a b l e .  

E x a m p l e s  

DELETE # I ,  KEY=2 

Deletes t h e  2 n d  r e c o r d  i n  f i l e - u n i t  # l .  

DELETE #A%, KEY=NAMES$ 

Deletes i n  f i l e - u n i t  A %  t h e  ISAM r e c o r d  w i t h  a k e y  m a t c h i n g  t h e  
v a l u e  o f  NAMES. 

DELETE #START% + INC%, KEY=RECORD% 

Deletes i n  f i l e - u n i t  START% + INC% t h e  record n u m b e r e d  as  
RECORD%, 

S a m p l e  P r o g r a m  

S e e  t h e  c h a p t e r  o n  data f i l e s .  
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TRS-=a 

-- FUNCTION -- 
B I G  
Compute Number of  N u m r i c  C h a r a c t e r s  

D l ( ; (  st.r i n y  ) 
' s t r  i r i g '  1s a s t - s i ~ s g  i:onst.a~it o r  a s t - r i n g  var  i a b l e ,  

DIG c o m p u t e s  t h e  number of  n u m e r i c  c h a r a c t e r s  i n  t h e  ' s t r i n g ' .  
I t  w i l l  q u i t  s e a r c h i n g  f o r  n u m e r i c  c h a r a c t e r s  as s o o n  as it h i t s  
a non-nurner ic  c h a r a c t e r ,  F o r  e x a m p l e ,  i n  DIG("16A5") ,  D I G  w i l l  
q u i t  c o u n t i n g  n u m e r i c  c h a r a c t e r s  when i t  r e a c h e s  t h e  A ,  s i n c e  A 
is  non-numer ic ,  a n d  w i l l  r e t u r n  t h e  c u r r e n t  t o t a l ,  2 .  

D I G  t r ea t s  b l a n k s ,  s i g n s ,  d e c i m a l s ,  a n d  e x p o n e n t s  as n u m e r i c  
c h a r a c t e r s .  

E x a m p l e s  
-------- 

PRINT D I G ( " ~ , ~ E ~ " )  

P r i n t s  5 

PRINT DIG("33  4 4 " )  

P r i n t s  5 ,  ( T h e  b l a n k  is c o n s i d e r e d  p a r t  of t h e  n u m e r i c  f i e l d ) ,  

A = D I G (  " -32")  

P r i n t s  3 -  

A s s i g n s  t h e  number o f  n u m e r i c  c h a r a c t e r s  i n  BS t o  X ,  

P R I N T  DIG ( "B5 " 1 

P r i n t s  0 ,  ( D I G  q u i t s  s e a r c h i n g  for n u m e r i c  c h a r a c t e r s  a f t e r  it 
r e a d s  t h e  non-nurnerie c h a r a c t e r ,  B ,  1 

P R I N T  D I G  ( " 5B324 " ) 
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Sample Program 

163a REM *.** DEMO OF DIG FUNCTIf:)N T0 EDIT A STREAM OF DATA *** 
110 REM 
1263 REM T$ CONTAINS THE INPUT STREAM 
130 REM MAXPSNX CONTAINS THE LENGTH OF THE INPUT STREAM 
14@ WEM PSNX PC11 NTS TO THE CCiRREMT START-ED1 T POSZ TI ON 
15@ REM CRNTg CONTAINS THE CURRENT STRING TO BE EDITED 
I&@ REM VLIILEN I S  THE LENGTtl CtF THE FIRST NUMERIC FIELD 
l7fa REM A ZERO LENGTH INDICATES A NON-NUMERIC FIELD 
18@ REM Vb..U VALUE OF THE FIRST NUMERIC FIELD 
l"Zde3 REM 
200 DIM 7 $ 6 4 ~  CRNT$64 
21@ PRINT "ENTER A STREAM OF NUMBERS? SEPARATED BY COMMAS" 
220 LINE INPUT 3"s 
23@ MAXPSNX = LEN(Tg1 
24@ PSNX = Z 
25@ CRNTB - SEG$(T$s PSNX) 
26@ VLULENX = DIG(CRNTB3 
27@ IF VLULENX = B THEN 308 
280 VLU = VAL(CRNT$) 
290 PRINT "FOUND THIS NUMBER: r VLU 
300 PSNX = PSNX + VLULENS + 1 
310 IF PSNX :) MAXPSNX THEN PRINT : GOTO 218 
320 GOT(:) 258 

*RU 
ENTER A STREAM OF NUMBERS? SEPARATED BY COMMAS 
? 3945692g34r89 
FOUND THIS NUMBER: 3 
FClUND THIS NUMBER: 456 
F:'I:IIJND THIS NUMBE:R: 2 
FOUND "T1.4fS NUMBER: 34 
FOUND THIS NUMBER: €39 
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-- STATEMENT -- 
DIM 

D e f i n e  S t r i n g  V a r i a b l e s  a n d  A r r a y s  

T h i s  s t a t e m e n t  d e f i n e s  t h e  l e n g t h  of s t r i n g  v a r i a b l e s  a n d  
arrays, 

D e f i n i n g  String V a r i a b l e s  
......................... 

I n  C o m p i l e r  B A S I C ,  each s t r i n g  v a r i a b l e  i s  stored a c c o r d i n g  t o  
t h e  l e n g t h  s p e c i f i e d  i n  t h e  S T R I N G  s t a t e m e n t ,  If you do n o t  
h a v e  a STRING s t a t e m e n t  i n  t h e  program, e a c h  string variable is 
stored as i f  it c o n t a i n s  255 c h a r a c t e r s ,  

T o  o v e r r i d e  t h i s ,  you may u s e  DIM t o  s p e c i f y  the l e n g t h  of a 
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particular s t r i n g  variable name, For example: 

allots PO c h a r a c t e r s  for NAME$, 

D e f i n i n g  A r r a y s  
--------------- 

A n  array i s  a way of s t o r i n g  a n  e n t i r e  l i s t  o f  d a t a  u n d e r  o n e  
v a r i a b l e  name,  E a c h  data e l e m e n t  is i d e n t i f i e d  by one or t w o  
s u b s c r i p t s ,  I f  e a c h  d a t a  e l e m e n t  i n  a n  a r r a y  c o n t a i n s  o n l y  o n e  
s u b s c r i p t ,  it is  c a l l e d  a s i n g l e  d i m e n s i o n e d  a r r a y ;  i f  it 
c o n t a i n s  two s u b s c r i p t s ,  it is a t w o - d i m e n s i o n e d  a r r a y .  N o  more 
t h a n  two d i m e n s i o n s  are a l l o w e d  i n  C o m p i l e r  B A S I C ,  

A l l  a r r a y s  m u s t  b e  d e f i n e d  w i t h  a DIM s t a t e m e n t  b e f o r e  t h e y  c a n  
b e  u s e d  i n  t h e  p r o g r a m ,  FOP e x a m p l e :  

A l l o t s  room i n  memory f o r  a n  a r ray  named A w h i c h  c a n  c o n t a i n  up 
t o  3 n u m e r i c  data e l e m e n t s  ( 0 ,  %,and 2 1 ,  For e x a m p l e ,  e a c h  o f  
t h e s e  s u b s c r i p t e d  v a r i a b l e s  c o u l d  be a s s i g n e d :  

A d o u b l e  d i m e n s i o n e d  a r r ay  i s  d e f i n e d  i n  t h i s  manner :  

T h i s  a l l o t s  room fo r  a d o u b l e  d i m e n s i o n e d  a r r a y  named X which  
can c o n t a i n  up t o  2 n u m e r i c  data e l e m e n t s  i n  t h e  f i r s t  d i r n e n s i s n  
a n d  2 n u m e r i c  data e l e m e n t s  i n  t h e  s e c o n d  d i m e n s i o n .  T h i s  array 
m i g h t  be programmed t o  c o n t a i n :  

A r r a y s  may b e  i n t e g e r  or string w i t h  the p r o p e r  t y p e  d e c l a r a t i o n  
t a g .  A s t r i n g  a r r a y  w i l l  a l l o t  255 c h a r a c t e r s  for e a c h  data 
e l e m e n t  u n l e s s  the string l e n g t h  i s  defined, For e x a m p l e :  

A l l o t s  room for a n  array named A S  w i t h  u p  t o  BI s t r i n g  d a t a  
elements, Memory is set aside f o r  e a c h  of t h e  II data  e l e m e n t s  
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t o  c o n t a i n  2 5 5  c h a r a c t e r s  f o r  a t o t a l  o f  255x11=2805  c h a r a c t e r s .  
e 

T h i s  a l s o  a l l o t s  room f o r  a n  a r r a y  named A$ w i t h  u p  t o  11 s t r i n g  
d a t a  e l e m e n t s .  However ,  i n  t h i - s  a r r a y ,  e a c h  e l e m e n t  may c o n t a i n  
o n l y  5  c h a r a c t e r s  f o r  a t o t a l  o f  5x11=55  c h a r a c t e r s .  

E x a m p l e s  
-------- 

D I M  ~ ( l o o ) ,  B$5,  C % ( 9 , 9 )  

T h e  n u m e r i c  a r r a y  A is d e f i n e d  w i t h  1 0 1  e l e m e n t s ,  a n d  C% i s  
d e f i n e d  c o n t a i n i n g  1 0 0  ( 1 0  * 1 0 )  e l e m e n t s .  The  s t r i n g  B$ c a n  
c o n t a i n  n o  m o r e  t h a n  5  c h a r a c t e r s .  

D I M  DATA$3, DAVIS$6, DVI$1 

T h e  s t r i n g s  DATA$, DAVIS$, a n d  DVI$ are  d e f i n e d  c o n t a i n i n g  3 ,  6 ,  
a n d  1 c h a r a c t e r s  r e s p e c t i v e l y .  

T h e  a r r a y  MS i s  d e f i n e d  t o  c o n t a i n  2 0 1  o n e - c h a r a c t e r  s t r i n g  data 
e l e m e n t s .  A r r a y  C$ may c o n t a i n  1 0 1  t w o - c h a r a c t e r  s t r i n g  data 
e l e m e n t s .  

S a m p l e  P r o g r a m s  --------------- 

88 REM *** SAMPLE PRr:)GRAM # 1  EjEMCtNSTRATING DIM *** 
98 REM 

108 DIM A%(10910)  
118 PRINT "SALES DATA WILL BE STORED I N  ARRAY A% AS FOLLOWS" 
128 PRINT CHR$C28); CHR$(31) : PRINT " '\ '"MONTH 1'" "MONTH 2 " ?  llM~:fNTH 3" 
13Q FOR X = 1 7 0  4 
1 4 8  PRINT PRINT " ITEM "; X Y  
1 5 8  FOR Y = 1 TO 3 
1 8  R E A D A % ( X ? Y )  
1 7 8  PRINT A%(XyY is  
1863 N E X T Y  

Rradle 
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TRS-80 

1 9 0  NEXT X 
200 PRINT: PRINT " INPUT ITEM # AND MONTH # "  
210 INPUT X r Y  
220 PRINT "SAL.ES DATA FCtR ITEM "; X t  "AND MftNTH"; Y; " I S  : '2 AA%(XvY) 
230 GOTO 200 
2 4 0  DATA 3 4 s 6 3 ~ 5 5 ~ 6 6 ~ 3 3 ~ 2 2 ~ 1 1 ~ 9 9 ~ 0 0 ' 1 7 7 ' 1 6 6 ~ 5 5  

MONTH 1 MONTH 2 MONTH 3 

ITEM 2 66 33 22 

ITEM 3 11 99 08 

ITEM 4 77 66 55 

INPUT ITEM # AND MONTH # 
? 3 
? 3 
SALES DATA FOR ITEM 3 AND MONTH 3 I S  : 80 

0 
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TRSrnBo 3% 

Ife R E f l  *** SAMPLE FSRi:iGRAM #2 DEMORaSTRAT%NG DIM **.* 
2@ REP! 
38 PRINT CWR$i2B); CHR$ISI) 
40 DIM i$f f @ 9 3 )  
5 $9 p-/ 2:: gJ 
hi2 PRINT "MEMBERSHIP ARRAY IS DIMENSIONED FOR UP TO bG3 MEMBERS" 
7 @ " j = = . + I  
80 PRINT " INPUT N A M E *  ADDRESS3 AND PHONE W OF MEMBER " ; M 
90 FQR x = 1 To 3 

I@@ TNPU7- L...$(f" laX> 
1163 NEXT X 
12@ IF M = 1@ THEN I&@ 
130 PRINT THERE ANOTHER MEMBER IY/N)" 
140 INPUT A$ 
J5Qj I F  A$ - " Y "  THEN 70 
I&@ PRINT:: PRINT ""THE L I S T  IS STCrREE) AS FOBL.OWS : '' 
$742 PRINT "NAMENs "ADDRESS"v 'PHONEti 
1BB PRINT STRING8(&43 " - " I ;  
198 FOR 1 = 1 TO M 
288 FOR J = 1 TO J 
218 PRINT L ~ C I ~ J I I  
228 N E X T J  
23@ PRf N'l" 
248 NEXT I 

MEMBERSHIP A R R A Y  XS DIMENSIONED FOR UP TO 163 MEMBERS 
INPUT f \ lA r lE~  ADDRESS3 AND Pi-IONE W O F  MEMBER I 
? SANDY WILLIAMS 
? J2@0 ASH PARK 
? 284-41147 
I S  THERE ANClTHEH MEMBER ( Y / N )  
? V 
INPUT NAME9 ADDRESS7 AND PHONE # OF MEMBER 2 
? LINDA GORDON 
? 3587 HARRISON 
1 267-58459 
IS THERE ANOTHER MEMBER ( Y / N )  
"7 

Tt4E LIST IS STtDRED AS FObkOe-OS : 
NAME ADDRESS PHONE 

SANDY WILLTAMS 3288 ASH PARb< 284-4449 
LINDA GORDON 3507 H A R R I S O N  267-a459 
STOP LINE 248 
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TRS-BO T3 

-- STATEMENT -- 
END 
Terminate Program Compilation 

END terminates compilation of your main program. This means, 
when you are RUNning or COMPILEing a program, the Compiler will 
quit compiling and assume the program has ended as soon as it 
encounters an END statement. Since this is different from the 
way END works in the BASIC Interpreter, it is important that you 
remember not to use END in the middle of a program if you want 
to use the lines following the END statement. Use STOP for that 
purpose. 

Some versions of BASIC require END as the Past statement in a 

e program, In Compiler BASIC this is optional, However, when 
using a subprogram, you must put an END statement as the last 
statement in your main program. Otherwise, BASIC will not be 
able to separate your main program from the subprogram, 

Note: Also see SUB, SUBEND, CALL, and the chapter on Segmenting 
Programs, 

Example ------- 

END 

This statement "turns off" the compiling of your program. BASIC 
then assumes there are no more main program lines following this 
statement. 

Sample Program -------------- 
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TRS-BO @ 

1 8  PRINT "EXECUTING THE MAIN PROGRAM" 
28 C A L L  'TUBPRQG" ; " T H I S  f S  FRr:)M '1-HE H A I N  PRtIjGRAM" 
3FD PRINT ""BAGK 7'0 THE MAIN PRt:)GRAP18' 
4 8  END 

sue l t s u s ~ ~ o c N  ; AB 
l l @  PRINT " NtIjW I N  THE SUBPROGRAM" 
1269 PRINT A% 
138 SUBEND 

Atadw, 
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TRS-SO F35 

- 
-- FUNCTION -- 

EOF 
N o t i f y  i f  End  of F i l e  

EOF( #file-unit.) 
' f i l e - u n i t '  is  a l i u m e r i c  ex2session specifying 

a f i l e  opened f o x  s e q u e n t i a l  access. 

T h i s  f u n c t i o n  t e l l s  w h e t h e r  t h e  e n d - o f - f i l e  (EOF)  h a s  b e e n  
r e a c h e d  d u r i n g  s e q u e n t i a l  i n p u t ,  I f  t h e  EOF h a s  b e e n  r e a c h e d ,  
it r e t u r n s  a v a l u e  o f  -1 {TRUE). O t h e r w i s e ,  i t  r e t u r n s  a v a l u e  
o f  o (FALSE) ,  

E x a m p l e s  

I F  E O F ( # 1 )  = -1 THEN CLOSE #I 
I f  t h e  e n d  o f  f i l e  h a s  b e e n  r e a c h e d  i n  f i l e - u n i t  1, t h e  f i l e  is 
closed, 

STATUS% = E O F ( # A % )  
F i l e - u n i t  A % %  EOF s t a t u s  (-1/TRUE or O/FALSE) i s  s tored  i n  
STATUS % . 

S a m p l e  P r o g r a m  -------------- 
S e e  C h a p t e r  4 ,  

0 R a w  
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TRS-BOm 

-- FUNCTION -- 

ERR 
G e t  Error Code  

ERR r e t u r n s  t h e  code of t h e  error t h a t  h a p p e n e d  i n  t h e  p r o g r a m ,  
I t  i s  n o r m a l l y  u s e d  i n s i d e  a n  e r r o r - h a n d l i n g  r o u t i n e  accessed by 
ON ERROR GOTO, The s e c t i o n  on e r r o r  c o d e s  i n  t h e  A p p e n d i x  g i v e s  
t h e  error code f o r  e a c h  error. 

E x a m p l e s  
-----me- 

I F  ERR = 7 THEN 1000  ELSE 2000 

I f  t h e  e r r o r  i s  a n  O u t  of Data e r r o r  ( c o d e  7 1  t L e  p r o g r a m  
b r a n c h e s  t o  l i n e  1 0 0 0 ;  i f  it is a n y  o t h e r  error, c o n t r o l  will 
i n s t e a d  g o  t o  l i n e  2 0 0 0 ,  

S a m p l e  P r o g r a m  
-------------- 

80 REH *** SAMPLE PROGRAM DEMONSTRATING E R R  *** 
963 REM 

I@@ ON ERROR GOT(:) f 5E3 
la@ DATA Is 2 
128 READ As ET G 
13&9 " "A L=. "";A; " e 1 8 1 ;  e ;  " " C8""; 

1 4 D  STOP 
150 I F  ERR (3. 7 THEN ERROR ERR 
i b@ PRINT "YOU DON" HAVE ENOUGH DATA FOR A L L  THE VARIABLES' 
178 G(:1%0 130 

*RU 
YOU DON'T HAVE ENOUGH DATA FOR ALL THE VARIABLES 

." (= -. 1 B.. -., 1.02129 E+53 
STOP L I N E  148 
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-- STATEMENT -- 

ERROR 
Simulate Error 

An ERROR statement in your program causes BASIC to act exactly 
as if the specified error had occurred, You can specify an 
error with its error code. The Appendix has a listing of error 
codes and their meanings, 

ERROR is primarily used in ON EXROR GOTO routines: either for 
simulating the error that occurred or for testing the routine. 

Examples 

ERROR 7 

When your program reaches this line, an Out of Data error (code 
7 )  will "occur", and the Computer will print a message to this 
effect. 

I F  ERR <> 5 THEN ERROR ERR 

This line could be in the error handling routine initiated by ON 
ERROR GOTO, It tells the Computer that if the error which 
caused it to come to this routine was not an Input Syntax error 
(code 5 ) ,  then print the appropriate error message. 

Sample Program -----_-------- 
I@@ INPUT N 
11@ ERROR N 

+RU 
? M 
INPUT SYNTAX ERROR LINE 18@ 

IRLdm 
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TRs..eo 

-- FUNCTION -- 
EXP 
Compute N a t u r a l  E x p o n e n t i a l  

EXP(number )  
' n u m b e r '  is a n u m e r i c  e x p r e s s i o n .  

EXP r e t u r n s  t h e  n a t u r a l  e x p o n e n t i a l  o f  t h e  h u m b e r V F  t h a t  i s ,  e 
t o  t h e  power  o f  'number ' . T h i s  i s  t h e  i n v e r s e  of  t h e  LOG 
f u n c t i o n ;  t h e r e f o r e ,  X = EXP(LOG(X)).  The r e s u l t  is a l w a y s  a 
real number ,  

E x a m p l e s  -------- 

A s s i g n s  t h e  v a l u e  o f  EXP(A) t o  H .  

PRINT EXP ( -2 ) 

P r i n t s  t h e  v a l u e  ,135335 .  

P e r f o r m s  t h e  r e q u i r e d  c a l c u l a t i o n  a n d  s t o r e s  it i n  E.  

Sample  P r o g r a m  -------------- 
18 PRINT "INPUT A NUMBER" 
28 INPUT N 
30 PRINT " E  RAISED 7 0  THE N POWER ISw; EXP(N) 
48 GOTO 163 

*RU 
INPUT A NUMBER 
? 5 6  
E RAISED TO THE N POWER IS 2.891&6 E+24 
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-- FUNCTION -- 

EXPlO 
Compute B a s e  1 0  E x p o n e n t i a l  

EXPlO (number  1 
' n u m b e r '  is a n u m e r i c  e x p r e s s i o n  

E X P ~ O  raises 1 0  t o  t h e  power o f  k u m b e r ' ,  As t h e  i n v e r s e  o f  
LOG10, X=EXPlO(LOGl0(X)).  The r e s u l t  i s  a l w a y s  a real number ,  

E x a m p l e s  
-------- 

R a i s e s  1 0  t o  t h e  Y power a n d  a s s i g n s  t h a t  v a l u e  t o  X.  

PRINT EXPl0 ( 3 1 

P r i n t s  1 0 0 0 .  

X = (A + B )  + EXPlO ( A )  

P e r f o r m s  t h e  c a l c u l a t i o n  a n d  r e c o r d s  t h e  r e s u l t  i n  X .  

Sample  P r o g r a m  -------------- 

ltZI INTEGER R 
2@ P R I N T  "TABLE OF RANDOM NUMBERS . , , " 
38 P R I N I  " E N T E R  MAXIMUM NUMBER O F  D I G I T S  YOU WANT ( U P  T O  41" 
463 INPUT L 
50 X = E X P I O I L )  : R = X - f 
6I;9 FOR I = 1 TCt l @ V )  
70 PRINT I N T ( R N D ( O 1  * R)s 
B@ NEXT 1 
98 P R I N T :  GOYO I @  
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TRS-BO @* 

-- STATEMENT -- 
EXT 
Define Address of External Program 

You may interface an external object code program with your 
BASIC program by using EXT, EXT names the external subroutine 
and defines the memory address where the subroutine originates. 
To call the routine, use CALL, 

Note: See the chapter on Segmenting Programs. 

Examples 
-------- 

EXT SUBPROG=&E000 

the external routine named SUBPROG originates at the memory 
address of hex E000, 

Sample Program -------------- 
See the chapter on Segmenting Programs. 
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-- STATEMENT -- 

FOR/NEXT 
Establish Program Loop 

F O R . ,  .TO,  ,STEP/NEXT opens a repetitive loop so that a sequence 

0 of program statements may be executed over and over a specified 
number of times, 

When BASIC executes the FOR statement EOP the first time, it 
sets the ' v a r i a b l e D  to "initial value" Thee 'variablea is 
compared with 'final value'. I f  ' v a r i ab l e '  is greater than 
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"B""RS-80 a2 

'final value', BASIC completes the loop and goes to the 
statement following NEXT, (If 'incrementq is a negative number, 
the loop ends when 'variable' is LESS than "final value'.,) 

If %variable8 has not yet exceeded Yinal value' BASIC 
continues executing the next statements until it encounters 
NEXT. At this point, BASIC goes back to FOR and increments the 
'variable' by the amount specified in step Yncrements. (If 
'increment' has a negative value, the "variable' is actually 
decremented.) STEP 'increment Y s  often omitted, in which case 
BASIC uses 1 as an increment, BASIC then repeats the whole 
process, comparing "ariable ' with 'final value ' . 

Examples 
-em----- 

FOR X = 1 TO 3 

Sets up a loop which will be repeated 3 times: when X is 1, 2, 
and 3. (Since no STEP increment is specified, an increment of 1 
is used. 1 

This loop is closed by the following statement: 

NEXT X 

FOR I = 2 TO 6 STEP 2 

Sets up a loop to be repeated 3 times: when I is 2, 4, and 6. 

FOR I = 8 TO 5 STEP -1 

Sets up a loop to be repeated 4 times: when I is 8, 7, 6, and 
5 * 

Both of the loops above are closed by the statement: 

NEXT I 

Sample Programs --------------- 
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TRS-80 

88 REM *** SAMPLE PROGRAM #I DEMONSTRATING FC)R/NEXT *** 
96i3 REM 

161@ FOR 1 = I@ T 0  1 STEP -1 
110 PRINT I: 
1263 NEXT I 

*WU 
18 9 8 9 b 5 4 3 2 1 STOP L I N E  I20 

861 REM *.%* SAMPLE PROGRAM DEMONSTRATING FOR/NEXT *** 
9Bli REM 
1@0 FOR I = 1 TO 3 
1 I @  PRINT "OUTER LOCIP" 
128 FOR J = I T(:9 2 
1 JB PRINT '" INNER L0(:)P8' 
146) NEXT J 
150 NEXT I 

*RU 
OUTER LOCtF) 

INNER LCjOP 
INNER LOOP 

t2UTER Lr:9ClP 
INNER L.OOP 
:iNNER L.C1013 

OUTER f-Ot:)P 
INNER LOOP 
INNER LOOP 

STOP L I N E  158 
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TRS-E~C) 

-- STATEMENT -- 
GOSUB 
G o  t o  S p e c i f i e d  S u b r o u t i n e  

GO SUB l i n e  number 
GOSUU l i n e  number 

GO SUB or  GOSUB ( t h e  s p a c e  is  o p t i o n a l )  t r a n s f e r s  p r o g r a m  
c o n t r o l  t o  t h e  s u b r o u t i n e  b e g i n n i n g  a t  t h e  s p e c i f i e d  l i n e  
number .  L i k e  GOTO, GOSUB i s  a n  u n c o n d i t i o n a l  or a u t o m a t i c  
p r o g r a m  b r a n c h  w h i c h  may b e  c o n d i t i o n a l  i f  it f o l l o w s  a test 
s t a t e m e n t .  

RETURN e n d s  t h e  s u b r o u t i n e  by s e n d i n g  p r o g r a m  c o n t r o l  b a c k  t o  
t h e  l i n e  i m m e d i a t e l y  f o l l o w i n g  t h e  GOSUB s t a t e m e n t .  A l l  
s u b r o u t i n e s  are e n d e d  by a RETURN s t a t e m e n t .  

Note: A l s o  see RETURN. 
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Examples -------- 

When this line is executed, control will automatically branch to 
the subroutine at 1000 .  

IF A$ = "YES" THEN GOSUB 2000 

Here, GOSUB is a conditional branch. If the condition is true, 
then control will branch to the subroutine at line 2000.  
However, if the condition is false, the program will immediately 
advance to the next line. GOSUB 2000 will be ignored. 

Sample Program -------------- 

€38 REM *** SAMPLE PROGRAM DEMONSTRATING GOSUB *** 
9Q) REM 
I@@ G05UB 220 

a I la  PRINT "BACK FROM THE SUBROUTINE" : STOP 
128 PRINT "EXECUTING THE SUBROUTINE" 
138 RETURN 

*RU 
EXECUTING THE SUBROUTINE 
BACK FROM THE SUBROUTINE 
STOP L INE l I B  
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-- STATEMENT -- 
GOT0 
G o  T o  S p e c i f i e d  L i n e  Number 

GO TO l i n e  number 
GOT0 l i n e  number 

GO TO or GOTO ( t h e  s p a c e  is  o p t i o n a l )  t r a n s f e r s  p r o g r a m  c o n t r o l  
t o  t h e  s p e c i f i e d  l i n e  number.  Used a l o n e ,  GOT0 r e s u l t s  i n  a n  
u n c o n d i t i o n a l  o r  a u t o m a t i c  b r a n c h .  However,  a test  m y  p r e c e d e  
t h e  GOTO t o  e f f e c t  a c o n d i t i o n a l  b r a n c h .  

E x a m p l e s  -------- 

When t h i s  l i n e  i s  e x e c u t e d ,  c o n t r o l  w i l l  a u t o m a t i c a l l y  be 
t r a n s f e r r e d  t o  l i n e  1 0 0 .  

IF A = 1 THEN PRINT "CORRECT": GOTO 50 

I n  t h i s  s t a t e m e n t ,  GOT0 i s  u s e d  as a c o n d i t i o n a l  b r a n c h .  I f  A = 
1, t h e  Computer  w i l l  p r i n t  "CORRECT" a n d  t r a n s f e r  c o n t r o l  t o  
l i n e  5 0 .  However i f  A d o e s  n o t  e q u a l  1, c o n t r o l  w i l l  d r o p  t o  
t h e  n e x t  p r o g r a m  l i n e ,  GOT0 50 w i l l  b e  i g n o r e d .  

Sample  Program -------------- 

181 REM *** SAMPLE PROGRAM DEMONSTRATING G(:)TO *** 
265 6(:$70 48 
25 PRINT "LINE 25" 
27 STOP 
30 PRINT "L INE JB" 
35 Gr:,TO 25 
48 PRINT "L INE  443" 
58 Gr:iTr:3 3C3 
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-- FUNCTION -- 

HEX$ 
Compute H e x a d e c i m a l  V a l u e  

HEX$ (number  ) 
' n u m b e r '  is  a n u m e r i c  e x p r e s s i o n  i n  t h e  r a n g e  

- 3 2 7 6 8  to 3 2 7 6 7 .  

HEX$ is t h e  i n v e r s e  o f  t h e  HVL f u n c t i o n .  I t  r e t u r n s  a s t r i n g  
w h i c h  r e p r e s e n t s  t h e  h e x a d e c i m a l  v a l u e  o f  t h e  'number"  S i n c e  
t h e  h e x a d e c i m a l  v a l u e  is r e t u r n e d  as  a s t r i n g ,  it c a n n o t  b e  u s e d  
i n  a n u m e r i c  e x p r e s s i o n .  You c a n n o t  a d d ,  s u b t r a c t ,  m u l t i p l y  or 
d i v i d e  h e x  s t r i n g s .  You c a n  c o n c a t e n a t e  t h e m ,  t h o u g h ,  

The  h e x a d e c i m a l  s t r i n g  r e t u r n e d  r e p r e s e n t s  t h e  v a l u e  o f  t h e  
s t o r e d  ' n u m b e r ' .  S i n c e  t h e  'number-s a n  i n t e g e r ,  it is stored 
i n  t w o ' s  complement  n o t a t i o n .  HEX$(-1)  r e t u r n s  t h e  h e x a d e c i m a l  0 s t r i n g  "FFFF", s i n c e  t h i s  i s  t h e  way -1 i s  s t o r e d  i n  t w o ' s  
complement  n o t a t i o n .  An e x p l a n a t i o n  on t h e  storage o f  i n t e g e r s  
i s  i n  t h e  P r o g r a m m e r s  I n f o r m a t i o n  S e c t i o n ,  

E x a m p l e s  -------- 

PRINT HEX$ ( 30 1 ,  HEX$ ( 5 0  , HEX$ ( 90 ) 

P r i n t s  t h e  f o l l o w i n g  s t r i n g s :  

PRINT HEX$(-11, H E X $ ( - ~ G ) ,  ~ E X $ ( - 3 2 7 6 8 )  

P r i n t s  t h e  f o l l o w i n g  s t r i n g s :  

FFFF FFFO 8000 

a U S  is t h e  h e x a d e c i m a l  s t r i n g  r e p r e s e n t i n g  t h e  i n t e g e r  q u o t i e n t  
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Sample Program -------------- 

€18 REM *** SAMPLE PROGRAM D~MONSTRATING HEX& .M.** 

91d REM 
11d8 PRINT " INPUT A DECIMAL NUMBER FROM 1 TO 32767" 
118 INPUT DEC 
128 PRINT "HEXADECIMAL VALUE I S  " ;  MEX$(DEC) 
138 GoTrt 1aa) 

.@ RU 
INPUT A DECIMAL NUMBER FROM 1 70 32767 
? 456.8'3 
HEXADECIMAL VALUE IS 0 1 C 8  
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-- FUNCTION -- 

HVL 
C o n v e r t  H e x a d e c i m a l  S t r i n g  

U V L ( s t r i n g 1  
' s t r i n g '  i s  a s t r i n g  c o n s t a n t  or a s t r i n g  v a r i a b l e .  

HVL is  t h e  i n v e r s e  o f  t h e  HEX$ f u n c t i o n ,  I t  r e t u r n s  t h e  i n t e g e r  
v a l u e  o f  a h e x a d e c i m a l  s t r i n g .  S i n c e  i n t e g e r s  are stored i n  
t w o ' s  complement  n o t a t i o n ,  h e x a d e c i m a l  v a l u e s  o v e r  7FFF w i l l  
r e t u r n  n e g a t i v e  i n t e g e r s .  

Note: An e x p l a n a t i o n  o n  t h e  S t o r a g e  o f  I n t e g e r s  is i n c l u d e d  i n  
t h e  Programmers  I n f o r m a t i o n  S e c t i o n  

a E x a m p l e s  

PRINT HVL("7FFFfl) 

P r i n t s  32767.  

PRINT HVL("8000")  

P r i n t s  -32768. 

PRINT HVL("4C I S  THE CODE FOR L " )  

P r i n t s  76 .  (HVL read t h e  h e x a d e c i m a l  number "4C" a n d  t h e n  
s t o p p e d  i t s  s e a r c h  s i n c e  t h e  n e x t  c h a r a c t e r  was n o t  a 
h e x a d e c i m a l  c h a r a c t e r .  

A s s i g n s  t h e  v a l u e  1 5  t o  N. 

S a m p l e  P r o g r a m  -------------- 

R a w ,  
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8&3 REM *** SANPLE PROGRAM DEMClNSTRAT I NG HVb. *,** 
9@ REM 
I@@ PRINT "TYPE A HEXADECIMAL NUMBERi' 
118 INPUT A$ 
128 N = HVL(A$> 
13B I F  N < @ THEN D = N + 6555h ELSE D = N 
148 PRINT "THE INTEGER REPRESENTATION FOR " ; A$; " f 5 " ; N 
1563 PRINT 
168 PRINT A$; l1 CONVERTED TO A DECIMAL NUMBER I S " ;  II 
178 PRINT 
188 GOTO 18@ 

wRU 
TYPE A HEXADECIMAL NUMBER 
? 7FFF 
THE INTEGER REPRESENThTlON FOR 7F'F'F' $5 32967 

7FFF CONVERTED TO A DECIMAL NUMBER X5 52767 
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TRS-BO '% 

-- STATEMENT -- 

I F , , , T H E N , , , E L S E  
T e s t  C o n d i t i o n a l  E x p r e s s i o n  

I F  ... THEN,.,EESE tests t h e  ' r e l a t i o n '  t o  see i f  it is t r u e ,  I f  
it is  t r u e  a n d  t h e r e  is more t h a n  o n e  r e l a t i o n  separated by 
l o g i c a l  operators ,  BASIC w i l l  c o n t i n u e  t e s t i n g  e a c h  r e l a t i o n a l  
a n d  l o g i c a l  o p e r a t i o n  i n  t h e  s t a t e m e n t .  

I f  t h e  ' t e s t '  r e t u r n s  a t r u e  r e s u l t ,  t h e  s t a t e m e n t  or 
s t a t e m e n t s  f o l l o w i n g  THEN will be e x e c u t e d .  If t h e  test r e t u r n s  
a f a l s e  r e s u l t ,  c o n t r o l  w i l l  jump to t h e  s t a t e m e n t  or s t a t e m e n t s  
f o l l o w i n g  ELSE, o r ,  i f  ELSE is omi t ted ,  t o  t h e  n e x t  p r o g r a m  
l i n e .  

T h e  c o n d i t i o n a l  s t a t e m e n t  GOTO TO may b e  r e p l a c e d  by s i m p l y  a 
l i n e  n u m b e r ,  

E x a m p l e s  
-------- 

IF X > 1 2 7  THEN PRINT "OUT OF RBNGE'' : STOP 

I f  X is  g r e a t e r  t h a n  1 2 7 ,  t h e  s t a t e m e n t  w i l l  be p r i n t e d  a n d  
p r o g r a m  e x e c u t i o n  w i l l  s top ,  I f  X i s  n o t  g r e a t e r  t h a n  1 2 7 ,  

a c o n t r o l  w i l l  jump down t o  the n e x t  program l i n e ,  s k i p p i n g  t h e  

Ram 
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TRS-eO 

PRINT a n d  STOP s t a t e m e n t s ,  

I F  X > 0  AND Y <> 0 THEN U = X + 1 8 0  

I f  b o t h  e x p r e s s i o n s  are t r u e ,  t h e n  Y w i l l  b e  a s s i g n e d  t h e  v a l u e  
X + 1 8 0 ,  O t h e r w i s e ,  c o n t r o l  w i l l  pass d i r e c t l y  t o  t h e  n e x t  
p r o g r a m  l i n e ,  s k i p p i n g  t h e  THEN c l a u s e ,  

I F  A < B THEN PRINT "A < BB" ELSE PRINT "E3 <= A "  

I f  A i s  less t h a n  B t h e  C o m p u t e r  p r i n t s  t h e  f a c t  a n d  t h e n  
p r o c e e d s  down t o  t h e  n e x t  p r o g r a m  l i n e ,  s k i p p i n g  t h e  ELSE 
s t a t e m e n t ,  I f  A is  n o t  less t h a n  B ,  t h e  C o m p u t e r  j umps  d i r e c t l y  
t o  t h e  ELSE s t a t e m e n t  a n d  p r i n t s  t h e  "B <= A " .  T h e n  c o n t r o l  
passes t o  t h e  n e x t  s t a t e m e n t  i n  t h e  p r o g r a m .  

I F  A$ = "YES" THEN 210  ELSE I F  AS = "NO" THEN 4 0 0  ELSE 3 7 0 .  

I f  AS i s  YES t h e n  t h e  p r o g r a m  b r a n c h e s  t o  l i n e  2 1 0 ,  I f  n o t ,  t h e  
p r o g r a m  s k i p s  over t o  t h e  f i r s t  ELSE, w h i c h  i n t r o d u c e s  a new 
t e s t ,  I f  A S  is  NO t h e n  t h e  p r o g r a m  b r a n c h e s  t o  l i n e  4 0 0 ,  I f  A$ 
is a n y  v a l u e  b e s i d e s  NO or  YES, t h e  p r o g r a m  s k i p s  t o  t h e  s e c o n d  
ELSE a n d  t h e  p r o g r a m  b r a n c h e s  t o  l i n e  3 7 0 ,  

I F  A > . 0 0 1  THEN B = 1 / A  : A = A/5 : ELSE 1 5 1 0  

I f  t h e  v a l u e  o f  A is  g r e a t e r  t h a n  - 0 0 1 ,  t h e n  t h e  n e x t  t w o  
s t a t e m e n t s  w i l l  be e x e c u t e d ,  a s s i g n i n g  new v a l u e s  t o  B a n d  A. 
T h e n  t h e  p r o g r a m  w i l l  drop down t o  t h e  n e x t  l i n e ,  s k i p p i n g  t h e  
ELSE s t a t e m e n t ,  B u t  i f  A is  less t h a n  or e q u a l  t o  . 0 0 1 ,  t h e n  
t h e  p r o g r a m  jumps  d i r e c t l y  over t o  ELSE, w h i c h  t h e n  i n s t r u c t s  it 
t o  b r a n c h  t o  1 5 1 0 .  N o t e  t h a t  GOTO is n o t  r e q u i r e d  a f t e r  ELSE. 

S a m p l e  P r o g r a m s  --------------- 

80 REM *** SAMPLE PROGRAM # 1  DEMONSTRATING IF/TWEN *** 
REM 

188 PRINT "INPUT THE NUMBER 0 OR 1" 
118 INPUT N 
128 I F  N = 0 OR N = 1 THEN STOP ELSE PRINT "NOT A BINARY D I G I T "  

*RU 
INPUT THE NUMBER O OR 1 
? 1 
STOP L I N E  120 

PAGE 6 - 8 4  



MODEL I/III COMPILER BASIC BASIC KEYWORDS 

TRS-BO *@ 

€38 MEN *** 5AHPL.E: PROGRAM #2 DEMt1,NSTRAT'I NG I F/TF.IEN **.* 
90 HEM 

11738 PRIM'V " i:)i:t YC1U WANT Tr:r TEST THE IF/TP.!EN S-rA7"EMENT" 
110 INPUT 14s 
128 I F  A$ = "YES" THEN PRINT ""YOU INPliT YES'" GGOT'i:I I@@: ELSE I F  A% - 
"Nr:ti"HEN S'IISP ELSE PRlNT "INPUT YEfS i:)R NO1" :i:;:lTO l l @  

*RU 
UCt YCtU bJANT TC1 TEST THE IF/THEN STATEMENT 
? YES 
YOU INPU-i YES 
DO YOU bJANT T(:I TEST THE SF/TMEN STATEME:NT 
? NO 
STOP L I N E  1263 

18 REM +*.* IF'. . . THEN. . . ELSE STATE!"iENT ***. 
20 INPUT PROMPT="YES OR NO ( Y / N ) ?  "; RB 
3@ I F  R$ = " Y "  THEN 40 
32 I F  R$ = "N"  THEN 50 ELSE 28 
4@ PRINT "THAT'S BEING P O S I T I V E ! "  
45 S"Tc:)P 
5 0  PRINT "WHY SO NEGATIVE?" 
55 STOP 

RUN 
YES OR NO ! Y / N ) ?  Y 
THAT'S BEING POSI'TIVE! 
% r a p  LINE 45 
*RUN 
YES OR NO ( Y / N ) ?  N 
WH'f SO NEGATIVE? 
STrSP L I N E  55 
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TRS-BO % 

-- FUNCTION -- 
a 

I N K E Y S  
G e t  K e y b o a r d  C h a r a c t e r  i f  A v a i  l a b l e  

R e t u r n s  a o n e - c h a r a c t e r  s t r i n g  f r o m  t h e  k e y b o a r d  w i t h o u t  t h e  
n e c e s s i t y  o f  h a v i n g  t o  press ENTER. I f  n o  k e y  i s  p r e s s e d ,  a 
n u l l  s t r i n g  ( l e n g t h  z e r o )  is  r e t u r n e d .  C h a r a c t e r s  t y p e d  t o  
INKEYS a re  n o t  e c h o e d  t o  the D i s p l a y .  

Example  
------- 

When p u t  i n t o  a loop, t h e  a b o v e  p r o g r a m  f r a g m e n t  w i l l  g e t  a key  
f r o m  t h e  k e y b o a r d  a n d  store it i n  A S ,  I f  t h e  l i n e  a b o v e  is  u s e d  
by i t s e l f ,  when c o n t r o l  r e a c h e s  it a n d  n o  k e y  i s  b e i n g  p r e s s e d ,  
a n u l l  s t r i n g  ( " " 1  w i l l  b e  s t o r e d  i n  A S ,  

Sample P r o g r a m s  
--------------- 

I @  RE:M +** I N K E Y $  FUNCTION *** 
2~ Dal1.l c s ~  
30 PRINT CWR$i28); CHR$131 )  
461r PRINT 'TCC.tt:) PRCIGRAN - TYPE ANY TEXT' KEY AND IT WILL. BE ECHaIjEDi' 
5 8  A$ = INKEY$ 
&>@ I F  A$ z: " '""EN EN@ 
b S  I F  A$ 4: " " 1"IE-IE 998 
7B PRINT A$; 
8(;9 Gc:,"fr:, SQJ 
$L4 I F  A$ = CMR4 181 ) THEN STOP 

1@0 PRTN"TT~:~N"f ROL.. CHARACTERS ARE IGNORED - PRESS .::BREAK> TO G!LI1T9' 
1 18 GOTO T@ 

EC:HO PROGRAM -. TYPE ANY TEXT KEY AND IT WILL, RE: ECHOED 
DC(:jN']^ROL- CI.JARACTERS ARE IGNORED - PRESS *::BREAK:) TO T 



-- STATEMENT -- 

INPUT 
Input Data 

0 This statement inputs data from the keyboard. 

When executed, INPUT displays the prompt string or a question 
mark, When you press <ENTER>, INPUT edits the input stream 
until it satisfies the input 'variable-list" If the expected 
number of data items are found, INPUT is complete. If more are 
needed, INPUT displays another question mark and waits for 
further input. 

Special Keys During INPUT 
<ENTER> Ends the line at the current cursor position, 
shift <-  Erases the line and starts over, 
<SPACEBAR> Advances the cursor and types a blank space. 
<- Backspaces the cursor and erases character. 
<BREAK> Halts the INPUT and gives control to the <BREAK> 

handler. 

A91 other keys are accepted as data for the input line. 

Examples -------- 
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INPUT A ,  B ,  C ,  D 

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

INPUT A$ 

I n p u t s  a s t r i n g  v a l u e  f o r  A$ 

Sample  P r o g r a m  -------- 
REM *** INPUT STATEMENT * * *  
D I M  NANE$25 
PRINT "ENTER DATA LIKE THIS: name, a g e "  
INPUT NAMES, AGE% 
PRINT: PRINT "HERE ' S HOW THE DATA WAS EVALUATED: " 
PRINT "NAME: "'; NAMES; '"'" 
PRINT "AGE : ' " ; AGE% ; " ' '" 
PRINT 
GOT0 30 

I n p u t  S t r e a m  E d i t  P r o c e s s  
......................... 

L e a d i n g  s p a c e s  are a l w a y s  i g n o r e d ,  Beyond t h a t ,  t h e  e d i t i n g  
p r o c e s s  u s e d  d e p e n d s  on w h e t h e r  t h e  t a r g e t  v a r i a b l e  is  s t r i n g  or 
n u m e r i c .  

S t r i n g  I n p u t  

The s t r i n g  f i e l d  s t a r t s  w i t h  t h e  f i r s t  n o n - s p a c e  c h a r a c t e r ,  a n d  
e n d s  when a c o m m a  or c a r r i a g e  r e t u r n  i s  e n c o u n t e r e d .  I f  a comma 
is  e n c o u n t e r e d  b e f o r e  a n y  n o n - s p a c e  c h a r a c t e r s ,  t h e  t a r g e t  
v a r i a b l e  is g i v e n  t h e  n u l l - s t r i n g  v a l u e ,  a n d  i n p u t  c o n t i n u e s  
w i t h  t h e  n e x t  t a r g e t  v a r i a b l e  ( i f  a n y ) .  I f  a carriage r e t u r n  is 
e n c o u n t e r e d  b e f o r e  a n y  n o n - s p a c e  c h a r a c t e r s ,  INPUT d i s p l a y s  a 
new i n p u t  b u f f e r  a n d  w a i t s  f o r  more data f o r  t h e  same t a r g e t  
v a r i a b l e .  

T h e r e  i s  a s p e c i a l  case when t h e  f i r s t  n o n - s p a c e  c h a r a c t e r  i s  a 
d o u b l e - q u o t e  ' " ' T h i s  c a u s e s  a l l  s u b s e q u e n t  c h a r a c t e r s ,  
i n c l u d i n g  commas, t o  b e  a c c e p t e d  i n t o  t h e  s t r i n g ,  u p  t o  t h e  n e x t  
u n - p a i r e d  q u o t e  or c a r r i a g e  r e t u r n  (<ENTER>). 

T o  i n c l u d e  a  d o u b l e - q u o t e  i n  a q u o t e d  s t r i n g ,  u s e  p a i r e d  
d o u b l e - q u o t e s  , 

F o r  e x a m p l e ,  t h e  t a b l e  b e l o w  describes t h e  r e s u l t  o f  t h e  
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s t a t e m e n t  

INPUT X$ 

u n d e r  v a r i o u s  c o n d i t i o n s  (<ENTER> r e p r e s e n t s  a carriage r e t u r n ;  
II  - )I r e p r e s e n t s  a l e a d i n g  or  t r a i l i n g  b l a n k  space a n d  i s  u s e d  
o n l y  w h e r e  n e c e s s a r y  f o r  i l l u s t r a t i o n  or  e m p h a s i s . )  

Data s t r e a m  

J . D .  POWERS <ENTER> 
"""J .D .  POWERS---, 
FIRST,  SECOND, THIRD <ENTER> 

FIRST <ENTER> 
HE S A I D  " H I  " <ENTER> 
HE S A I D  " H I ,  JACK" <ENTER> 
" J . D ,  POWERS " <ENTER> 

S A I D  18 @ @ H I  @# $ 8  81 <ENTER> 
"HE S A I D ,  '"'HI, JACKe'""' 

R e s u l t  i n  X $  
------------ 

' J . D .  POWERS" 
' J . D .  POWERS " 
' FIRST " 
I I ( n u l l  s t r i n g )  
'HE S A I D  " H I " "  
'HE S A I D  " H I '  
V J , D .  POWERS " 
9 E  S A I D  " H I  " '  
%E S A I D ,  " H I ,  JACK 

N u m e r i c  I n p u t  

@ T h e  n u m e r i c  f i e l d  s ta r t s  w i t h  t h e  f i r s t  n o n - s p a c e  c h a r a c t e r ,  a n d  
e n d s  when a comma or c a r r i a g e  r e t u r n  is e n c o u n t e r e d .  I f  t h e  
comma i s  e n c o u n t e r e d  f i r s t ,  t h e  t a r g e t  var iable  i s  g i v e n  a v a l u e  
o f  z e r o ,  a n d  i n p u t  c o n t i n u e s  w i t h  t h e  n e x t  t a r g e t  v a r i a b l e ,  i f  
a n y .  I f  a c a r r i a g e  r e t u r n  is f i r s t ,  INPUT d i s p l a y s  a new 
q u e s t i o n  m a r k  a n d  w a i t s  f o r  more data f o r  t h e  same t a r g e t  
v a r i a b l e .  

Once  a n u m e r i c  f i e l d  h a s  b e e n  d e l i m i t e d ,  INPUT e v a l u a t e s  t h e  
f i e l d ,  T h e  f o l l o w i n s  c h a r a c t e r s  are v a l i d  i n  a n u m e r i c  f i e l d :  

a 

D i g i t s  0-9  
Uec i.ma I. poi 12 t. 
E ( E x p o ~ ~ e n t :  s u f  f i x  ) 
+ a n d  - s i g n s  
B l a n k  s p a c e s  ( T h e y  a r e  ignorc?d. ) 

A l l  o t h e r  c h a r a c t e r s  are  i n v a l i d .  

I f  a n  i n v a l i d  c h a r a c t e r  i s  e n c o u n t e r e d ,  i n p u t  s t o p s .  T h e  t a r g e t  
v a r i a b l e  r e c e i v e s  t h e  v a l u e  of t h e  f i e l d  u p  t o  t h a t  p o i n t ,  a n d  
a n  error (INPUT SYNTAX ERROR # 5 )  is g e n e r a t e d .  

E v e n  v a l i d  c h a r a c t e r s  may t e r m i n a t e  a f i e l d ,  i f  t h e y  a re  u s e d  

0 
o u t  o f  c o n t e x t ,  T h e  f o l i o w i n g  d i a g r a m  s h o w s  t h e  general f o r m  
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for a numeric field in which ail the elements are valid (note 
that spaces may separate any two elements without having any 
effect on the evaluation): 

f d i g i t Y s  one of the characters from 0 through 9. 
'eexponentYs a whole number from -64 to +63. The sign is 
optional for positive values, 

For example, the table below describes result of the statement 

INPUT X S  under various conditions, (<ENTER> represents a 
carriage return; "-"  represents a leading or trailing blank 
space and is used only where necessary for illustration or 
emphasis, 1 

Data stream ----------- Result in X $  

1 0 0  
1 2 3 4 5  
0 
-123458 
1,2345 
100 (Error # 5 j  
1234 (Error # 5 )  
I 
0 
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I @  REM *** INPUT STATEMENT *** 
20 DIM MSG$A4 
JV) INFW'T PROMPT =:: "TYPE I N  A MESSAGE:: " ";MfjGB 
11.8 INfJu'.r F~R~: )MPT=~TYPE IN "THREE NIJMBERS: ; ;I. r ~ . 3  
50  PRINT "DATA I S  STOWED L I K E  T H I S "  
&Q, F S F i  I N T  $1 ""9 !%t; 18 7 11 

78 PRINT MI9 N2s N3 E38 PRIN"f' C-.."... 
: 3U r t - )  3ja 
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"l"l=JSIB0 

-- STATEMENT -- 

INPUT f r o m  a d i s k  f i l e  
I n p u t  Da ta  From Di sk  F i l e  

T h i s  s t a t e m e n t  i n p u t s  data f rom a d i s k  f i l e ,  The d a t a  s h o u l d  
h a v e  been  w r i t t e n  by a n  a n a l o g o u s  PRINT t o  d i s k  f i l e  s t a t e m e n t .  
The number and  t y p e  of t a r g e t  v a r i a b l e s  s h o u l d  m a t c h  t h e  number 
a n d  t y p e  of v a l u e s  i n  t h e  PRINT i t e m - l i s t .  

The i n p u t  stream e d i t  p r o c e s s  is  l i k e  t h a t  of INPUT f r o m  t h e  
k e y b o a r d ,  

Examples  
-------- 

INPUT # I ;  A ,  B ,  C ,  D 
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"T~ls-eC) " 
I n p u t s  v a l u e s  f o r  A ,  B ,  C a n d  D f r o m  f i l e - u n i t  #I. 

I N P U T  # 2 ,  KEY=NAME$; PAYRAT, EXEMPT% 

I n p u t s  v a l u e s  f o r  PAYRAT and EXEMPT% f r o m  t h e  record indexed by 
t h e  c o n t e n t s  of NAMES, f r o m  f i l e - u n i t  # 2 .  

I N P U T  # 3 ,  KEY=RECQRD%; PAYRAT, EXEMPT% 

I n p u t s  v a l u e s  f o r  PAYRAT and EXEMPT% f r o m  t h e  direct-access 
record speci f ied  by RECORD%, f r o m  f i l e - u n i t  # 3 .  

S a m p l e  P r o g r a m  -------------- 

See t h e  c h a p t e r  o n  data  f i l e s .  
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-- STATEMENT -- 
INPUT U S I N G  
I n p u t  F o r m a t t e d  Data 

INPUT U S I N G  i n p u t s  data  f r o m  t h e  k e y b o a r d  a c c o r d i n g  t o  a 
s p e c i f i e d  fo rma t - -how many f i e l d s ,  how many c h a r a c t e r s  i n  e a c h  
f i e l d ,  a n d  w h i c h  c h a r a c t e r s  t o  s k i p  over. 

You s p e c i f y  t h e  f o r m a t  w i t h  a n  i m a g e  l i n e - - e i t h e r  c o n t a i n e d  o n  a 
separate p r o g r a m - l i n e ,  or i n  a s t r i n g  v a r i a b l e  r e f e r e n c e d  i n  t h e  
INPUT U S I N G  s t a t e m e n t .  I m a g e  l i n e s  c o n t a i n  special c h a r a c t e r s  
i n d i c a t i n g  t h e  p o s i t i o n s  a n d  l e n g t h s  o f  f i e l d s  w i t h i n  t h e  data.  

When e x e c u t e d ,  INPUT U S I N G  d i s p l a y s  t h e  p r o m p t  or a q u e s t i o n  
m a r k ,  When y o u  press <ENTER>, INPUT U S I N G  ed i t s  t h e  data u n t i l  
it f i n d s  e n o u g h  f i e l d s  t o  s a t i s f y  t h e  i n p u t  "variable-list" I f  
t h e  e x p e c t e d  number  o f  data  f i e l d s  are  n o t  f o u n d ,  INPUT USING 
d i s p l a y s  a new q u e s t i o n  m a r k  a n d  w a i t s  f o r  more data .  

Special K e y s  D u r i n g  INPUT U S I N G  

<ENTER> T e r m i n a t e s  t h e  l i n e  a t  t h e  c u r r e n t  c u r s o r  
p o s i t i o n  a n d  b e g i n s  i n p u t - s t r e a m  e d i t i n g .  

s h i f t  < -  E r a s e s  t h e  l i n e  a n d  s tar ts  o v e r .  
<SPACEBAR> A d v a n c e s  t h e  c u r s o r  a n d  t y p e s  a b l a n k  space. 
<- B a c k s p a c e s  t h e  c u r s o r  a n d  erases c h a r a c t e r .  
<BREAK> H a l t s  t h e  INPUT U S I N G  a n d  g i v e s  c o n t r o l  t o  t h e  

<mEAK> h a n d l e r .  
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TFIS-IE~O Fy 

A l l  o t h e r  k e y s  are accepted as data f o r  t h e  i n p u t  l i n e .  

I m a g e  L i n e s  f o r  INPUT USING 

I f  stored i n  a separate p r o g r a m  l i n e ,  i m a g e  l i n e s  t a k e  t h i s  

You c a n  a l s o  s tore t h e  i m a g e  i n s i d e  a s t r i n g  v a r i a b l e .  S i m p l y  
a s s i g n  t h e  appropriate image c h a r a c t e r  s e q u e n c e  t o  t h e  s t r i n g  
v a r i a b l e  . 

a E x a m p l e s  
-------- 

l o o  IMAGES = " # # # # # # # # # #  # # # # #  # # # # # # #  # # # # # "  
1 1 0  INPUT USING IMAGES, FIELDIS,  FIELDS, FIELD3, FIELD48 

I n p u t s  v a l u e s  f o r  t h e  f o u r  var iables  l i s t ed ,  u s i n g  t h e  image 
c o n t a i n e d  i n  IMAGES. 

1 0 0  ; # # # # # # #  
1 1 0  INPUT USING 1 0 0 ,  RATE 

I n p u t s  a v a l u e  f o r  RATE, a c c o r d i n g  t o  t h e  i m a g e  s t a t e m e n t  i n  
l i n e  1 0 0 .  

S a m p l e  P r o g r a m s  

1 0 0  REM **" INPUT USING **"  
1 1 0  DIM NAMES25, IMAGES28 
1 2 0  REM 0---25 c h a r a c t e r  name---: n n  
1 3 0  IMAGES = . . . . . . . . . . . . . . . . . . . . . . . . . . .  # # "  
1 4 0  PRINT "TYPE I N  A  LINE LIKE THIS ( n a m e ,  a g e ) "  
1 5 0  PRINT T A B ( 2 ) ;  INAGES 
1 6 0  INPUT USING IMAGES, NAMES, AGE% 
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1 7 0  PRINT: PRINT "DATA WAS EVALUATED LIKE THIS:" 
1 8 0  PRINT "NAME: @ I \  NAMES; " ' "  
1 9 0  PRINT "AGE: I " ;  AGE%; " ' "  
2 0 0  PRINT: GOTO 1 4 0  

T h e  f o l l o w i n g  p r o g r a m  u s e s  a separate i m a g e  l i n e :  

1 0 0  PRINT "ENTER A NUMBER (UP TO 1 0  D I G I T S ) "  
1 1 0  INPUT U S I N G  1 2 0 ,  A 
1 2 0  ; # # # # # # # # # #  
1 3 0  PRINT "THE DATA WAS EVALUATED LIKE THIS: " 
1 4 0  PRINT U S I N G  1 2 0 ,  A 
1 5 0  GOT0 1 0 0  

When y o u  r u n  t h e  p r o g r a m ,  a l w a y s  i n p u t  1 0 - d i g i t  n u m b e r s  
( i n c l u d i n g  s i g n ,  d e c i m a l  p o i n t ,  e x p o n e n t  f i e l d ,  e t c , ) ,  

O t h e r w i s e ,  t h e  data e v a l u a t i o n  w i l l  p r o b a b l y  d i f f e r  f r o m  w h a t  
y o u  i n t e n d e d .  F o r  f u r t h e r  d e t a i l s ,  r e a d  "INPUT U S I N G  E d i t  
P r o c e s s  '' 

INPUT USING E d i t  P r o c e s s  ........................ 

T h e  ' i m a g e " e f i n e s  t h e  f i e l d s  w h i c h  are p a s s e d  t o  t h e  s t a n d a r d  
i n p u t  e v a l u a t i o n  r o u t i n e s .  T h e  i m a g e  s e r v e s  as a "mask" ,  i n  
t h a t  o n l y  t h o s e  c h a r a c t e r s  a l i g n e d  w i t h  " # "  s i g n s  are u s e d ,  For 
e x a m p l e :  

Image: " # # # # # # # # # #  # # # # # "  
Data: " M R .  JONES 1 . 3 3 4 5 6 7 "  
R e s u l t a n t  f i e l d s :  "ME?, JONES"" a n d  ""1 .33"  

u' - r e p r e s e n t s  a b l a n k  s p a c e  a n d  is  u s e d  o n l y  w h e r e  n e c e s s a r y  
f o r  p u r p o s e s  o f  i l l u s t r a t i o n  or e m p h a s i s .  1 

S t r i n g  I n p u t  

A l l  c h a r a c t e r s  i n  t h e  f i e l d  are i n p u t  t o  t h e  t a r g e t  
v a r i a b l e - - i n c l u d i n g  l e a d i n g  a n d  t r a i l i n g  s p a c e s ,  commas a n d  
q u o t e s .  T h e r e  are n o  special  d e l i m i t e r s .  

For e x a m p l e ,  t h e  t a b l e  b e l o w  d e s c r i b e s  r e s u l t  of t h e  s t a t e m e n t  

INPUT USING A$, S 1 $ ,  S2$ 

u n d e r  v a r i o u s  c o n d i t i o n s  ( ' I - "  r e p r e s e n t s  a l e a d i n g  or t r a i l i n g  
b l a n k  space a n d  i s  u s e d  o n l y  w h e r e  n e c e s s a r y  f o r  i l l u s t r a t i o n  or 
e m p h a s i s  ) . 
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TRS-BO 

AS ( I m a g e )  
-em------- 

R e s u l t  
Data ----------- S  I S  5 2S ----- -------- 

ABCDEFGWI J K  A CDEFGHIJ 
ABCDEFGHIJK AB DEFGHIJ 
6-44 L-5 6-44 L-5-- 
A,B,CrD,E A , B ,  ,DrEr 
FIRST SECOND F--"" S" " - -  

Numeric  I n p u t  

'!'he f o l l o w i n y  c h a r a c t ~ r s  arc? v a l i d  i n  a n u m e r i c  f r e l d :  
D i g i t s  0--9 
Decimal poi1lt 
I? (13xpone11t s u f f  i x )  
+ a n d  - s i c j n s  
B l a n k  spaces  ('l'hcty al-r i n t e r p r e t  t ~ d  a s  zeroes.  ) 

I f  a comma is  e n c o u n t e r e d  i n  t h e  i n p u t  d a t a ,  e v a l u a t i o n  s t o p s  
a n d  t h e  c u r r e n t  t a r g e t  v a r i a b l e  r e c e i v e s  t h e  v a l u e  o f  t h e  f i e l d  
u p  t o  t h a t  p o i n t .  I f  t h e r e  are  a d d i t i o n a l  t a rge t  v a r i a b l e s  t o  
b e  f i l l e d ,  INPUT U S I N G  c o n t i n u e s  e v a l u a t i o n  o f  t h e  i n p u t  l i n e .  
The  e v a l u a t i o n  c o n t i n u e s  a t  t h e  f i r s t  c h a r a c t e r  f o l l o w i n g  t h e  
c u r r e n t  i m a g e  f i e l d .  

A l l  o t h e r  c h a r a c t e r s  are  i n v a l i d ,  I f  a n  i n v a l i d  c h a r a c t e r  i s  
e n c o u n t e r e d ,  i n p u t  s t o p s .  The t a r g e t  v a r i a b l e  r e c e i v e s  t h e  
v a l u e  o f  t h e  f i e l d  u p  t o  t h a t  p o i n t ,  a n d  a n  error (INPUT SYNTAX 
ERROR # 5 )  is g e n e r a t e d ,  

Even v a l i d  c h a r a c t e r s  may t e r m i n a t e  a f i e l d ,  i f  t h e y  are u s e d  
o u t  o f  c o n t e x t .  The f o l l o w i n g  d i a g r a m  shows  t h e  g e n e r a l  form 
f o r  a n u m e r i c  f i e l d  i n  w h i c h  a l l  t h e  e l e m e n t s  are v a l i d  ( n o t e  
t h a t  s p a c e s  may s e p a r a t e  a n y  two  e l e m e n t s  w i t h o u t  h a v i n g  a n y  
e f f e c t  on  t h e  e v a l u a t i o n ) :  
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TRS-BO " 

W i g i t '  is o n e  o f  t h e  c h a r a c t e r s  f r o m  0 t h r o u g h  9 .  
' e x p o n e n t '  is  a w h o l e  number f r o m  -64 t o  + 6 3 -  The s i g n  i s  
o p t i o n a l  f o r  p o s i t i v e  v a l u e s ,  

F o r  e x a m p l e ,  t h e  t a b l e  b e l o w  d e s c r i b e s  r e s u l t  of t h e  s t a t e m e n t  

INPUT USING A S ,  S l ,  S 2 %  

u n d e r  v a r i o u s  c o n d i t i o n s  ( " - "  r e p r e s e n t s  a l e a d i n g  or t r a i l i n g  
b l a n k  space a n d  is u s e d  o n l y  w h e r e  n e c e s s a r y  f o r  i l l u s t r a t i o n  or 
e m p h a s i s  1 . 

R e s u l t  
A$ ( I m g e )  D a t a  S 1  S2% ---------- ----------- - - e m -  -------- 

* Z e r o  b e c a u s e  t h e  2'  a f t e r  is f o r c e d  i n t o  a l i g n m e n t  w i t h  
t h e  b l a n k  s p a c e  i n  t h e  image. Compare  w i t h  t h e  p r e c e d i n g  l i n e  
i n  t h e  t a b l e .  
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TRSaBO 'li-% 

-- STATEMENT -- 
INPUT USING from a d i s k  f i l e  
I n p u t  Formatted Data From Disk F i l e  

T h i s  s t a t e m e n t  i n p u t s  f o r m a t t e d  d a t a  f rom a d i s k  f i l e  i n  a 
manner a n a l o g o u s  t o  INPUT USING f rom t h e  keyboard, The data 
s h o u l d  have  been w r i t t e n  by a n  analogous P R I N T  to d i s k  f i l e  
s t a t e m e n t ,  The number a n d  t y p e  s f  t a r g e t  v a r i a b l e s  s h o u l d  m a t c h  
t h e  number a n d  t y p e  s f  v a l u e s  i n  t h e  PRINT i tem-l is t .  

For f u r t h e r  d e t a i l s  on image s p e c i f i e r s  a n d  i n p u t  stream 
e d i t i n g ,  see INPUT USING f rom t h e  Keyboard ,  
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E x a m p l e s  -------- 

INPUT USING #I; " # # # # # # #  # #  # # # # # # #  # # # # # ' I ,  A, Br  C, D 

I n p u t s  va lues  f o r  A, B ,  C a n d  D u s i n g  t h e  i n d i c a t e d  i m a g e ,  from 
f i l e - u n i t  # I .  

INPUT USING # 2 ,  KEY=NAME$; FMT$, PAYRAT, EXEMPT% 

I n p u t s  va lues  f o r  PAYRAT a n d  EXEMPT% f r o m  t h e  record i n d e x e d  by 
t h e  c o n t e n t s  o f  NAMES, u s i n g  t h e  i m a g e  i n  FMT$, f r o m  f i l e - u n i t  
#2 .  

200 INPUT USING # 3 ,  KEY=RECORD%; 1 0 0 ,  PAYRAT, EXEMPT% 

I n p u t s  v a l u e s  f o r  PAYRAT a n d  EXEMPT% f r o m  t h e  direct-access 
record s p e c i f i e d  by RECORD%, u s i n g  t h e  i m a g e  i n  l i n e  1 0 0 ,  f r o m  
f i l e - u n i t  # 3 .  

S a m p l e  P r o g r a m  

S e e  t h e  c h a p t e r  o n  data f i l e s .  
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TRSW~C)  @ 

-- FUNCTION -- 

INPUTS 
I n p u t  a C h a r a c t e r  S t r i n g  

INPUTS ( l e n g t h )  
' l e n g t h '  is a n\lnieric e x p r e s s i o n  i n  the r a n g e  

of 1 t.o 2 5 5 .  

INPUTS c a u s e s  t h e  p r o g r a m  t o  s t o p  e x e c u t i o n  u n t i l  t h e  operator 
i n p u t s  a s t r i n g  w i t h  t h e  ' l e n g t h '  s p e c i f i e d .  For e x a m p l e ,  
I N P U T S ( 3 )  c a u s e s  t h e  p r o g r a m  t o  s t o p  u n t i l  t h e  o p e r a t o r  i n p u t s  3 
c h a r a c t e r s  a n d  p r e s s e s  <ENTER>, a f t e r  w h i c h  t h e  p r o g r a m  
i m m e d i a t e l y  r e s u m e s  e x e c u t i o n .  

T h e  operator c a n  i n p u t  less t h a n  t h e  " lengthq  r e q u i r e d  by  
p r e s s i n g  <ENTER> a f t e r  c o m p l e t i n g  t h e  i n p u t .  

E x a m p l e s  

T h e  program s tops  u n t i l  t h e  operator p r e s s e s  e i t h e r  5 c h a r a c t e r s  
(or  less t h a n  5 c h a r a c t e r s )  f o l l o w e d  by <ENTER>. T h i s  s t r i n g  is 
a s s i g n e d  t o  AS. 

I F  INPUTS ( 3 )  = "YES" THEN 500 

T h e  p r o g r a m  s tops  u n t i l  t h e  operator presses 3 c h a r a c t e r s  ( o r  
less t h a n  3 )  f o l l o w e d  by <ENTER>. A f t e r  <ENTER> i s  pressed, t h e  
C o m p u t e r  e x e c u t e s  t h e  rest o f  t h e  IF/THEN s t a t e m e n t .  

LPRINT INPUTS(20)  

A t  t h i s  l i n e ,  t h e  p r o g r a m  s t o p s  t o  a l l o w  t h e  operator t o  i n p u t  a 
maximum of 2 0  c h a r a c t e r s .  T h e s e  c h a r a c t e r s  are t h e n  p r i n t e d  o n  
t h e  l i n e  p r i n t e r .  

MH) 
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Sample Program -------------- 

ti@ REM **++ SAMPLE PRCtGRrOlM DEMtItNSTRATI NG I NPUTS *** 
963 REM 

l a @  REM *** MAILING L I S T  -.-.- LAST THO ENTRIES *** 
il@ REM 
128 PRINT "TYPE THE STATE -- MUST EE TWO CHARACTERS" 
138 A$ = I N P U i 4 f 2 )  
14@ PRINT "TYPE THE Z I P  CODE -,- MUST BE 5 CHARACTERS" 
1 5 8  B$ = INPUT%r? j  
160 ADDRESS% = A$ & " " & E$ : PRINT ADDRESS* 

*RlJ 
TYPE TWE STATE -- MUST BE TWO CHARACTERS 
'T X 
TYPE THE Z I P  CODE -- MUST BE 5 CHARACTERS 
"761 18 
TX 75118 
STOP LINE 168 

Radm 
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7 % " F a s m e C )  

-- FUNCTION -- 
INT 
CONVERT TO INTEGER VALUE 

IN'I1( number  ) 
' n u m b e r  ' is any  n u m e r i c  e x p r e s s i o n .  

1 % ~  returns t h e  largest whole number that is not greater than the 
' n u m b e r  \ U n l i k e  CVI, t h e  number  is  NOT l i m i t e d  t o  t h e  r a n g e  
1-32768, 327671 ,  

E x a m p l e s  -------- 

A = I N T ( X )  

0 G e t s  t h e  i n t e g e r  v a l u e  o f  X a n d  stores it i n  A .  

PRINT I N T ( 2 . 5 )  

P r i n t s  2 .  

PRINT INT( -2 .5 )  

P r i n t s  -3. 

S a m p l e  P r o g r a m  -------------- 
843 REM *.**. SAMPLE PROGRAM DEMONSTRATING INT *** 
98 REM 

1F3@ PRINT "ENTER A &-.DIGIT P O S I T I V E  NUMBER L I K E  X X m X X X X 8 '  
Iica IN13uT X 
120 I F  X.<O TWE:N 1043 
13@ A = I N T f ( X x l 8 8 f  + 0,5)  1 1 B 0  
148 PRINT X ;  "Rf:jUNDED TO TWO DECIMAL PLACES I S u ;  A 
150 GZ)Tc:, Ifilia 

*RU 
ENTER A &-.DIGIT P O S I T I V E  NCIMBER L I K E  X X - X X X X  
? 45.8976 

8 45,9976 Rt:)UNDEL> TO TMO DELCI MAE PLACES IS 45.9 
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-- STATEMENT -- 
INTEGER 
D e f i n e  V a r i a b l e s  as I n t e g e r s  

O r d i n a r i l y ,  BASIC c l a s s i f i e s  a l l  v a r i a b l e s  as real  u n l e s s  a 
d e f i n i t i o n  s t a t e m e n t  or t y p e  d e c l a r a t i o n  t a g  t e l l s  it t o  do 
o t h e r w i s e .  INTEGER c h a n g e s  t h i s  d e f a u l t  f r o m  rea l  t o  i n t e g e r .  

I f  a ' l e t t e r  l i s t '  is u s e d ,  o n l y  v a r i a b l e  names b e g i n n i n g  w i t h  
t h e  le t ters  s p e c i f i e d  w i l l  b e  d e f a u l t e d .  I n t e g e r  v a l u e s  m u s t  b e  
i n  t h e  r a n g e  of -32768 t o  32767 .  T h e y  a re  s t o r e d  i n t e r n a l l y  i n  
t w o - b y t e ,  t w o ' s  complement  f o r m .  

INTEGER c a n n o t  b e  u s e d  a f t e r  a n  e x e c u t a b l e  s t a t e m e n t .  

Note: F o r  more i n f o r m a t i o n ,  see t h e  c h a p t e r  on BASIC C o n c e p t s .  

E x a m p l e s  -------- 

INTEGER A ,  I ,  N 

A f t e r  t h e  a b o v e  l i n e ,  a.11 v a r i a b l e s  b e g i n n i n g  w i t h  A ,  I ,  or N 
w i l l  be t r e a t e d  a s  i n t e g e r s ,  For e x a m p l e ,  A l ,  AA, a n d  I 3  w i l l  
b e  i n t e g e r  v a r i a b l e s .  However,  ~ 1 $ ,  AAS, a n d  1 3 $  w o u l d  s t i l l  b e  
s t r i n g  v a r i a b l e s ,  b e c a u s e  t h e  t y p e - d e c l a r a t i o n  c h a r a c t e r s  a l w a y s  
o v e r r i d e  t h e  INTEGER s t a t e m e n t .  

INTEGER I - N  
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T"B%s=eC) " 
Causes any v a r i a b l e  beginning w i t h  t h e  l e t t e r s  I through N t o  be 
t r e a t e d  a s  i n t e g e r  va r i ab le .  

INTEGER 

A l l  v a r i a b l e s  i n  t h e  program w i l l  be t r e a t e d  a s  i n t e g e r s  un less  
they have a  type dec la ra t ion  t a g ,  o r  t h e r e  is a  STRING o r  REAL 
s ta tement  following t h i s .  

Sample Program -------------- 

€33 REM *** SAMPLE PROGRAM DEMCtNSTRAT I NG INTEGER *** 
98 REM 
I@@ INTE:GER W 
It@ Z = 1.9 : W = 1.9 
120 PRINT "THE VALUE OF REAL NUMBER Z I S  "; Z 
138 PRINT "BUT THE VALUE OF INTEGER W I 5  "; W 

*RLI 
THE VALUE OF REAL NUMBER Z I S  1.9 
BUT THE VALUE OF INTEGER W I S  1 

@ STOP L I N E  130 
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TRS-80 

-- STATEMENT -- 
KILL 
K i l l  Disk P i l e  

When t h e  KILL s ta tement  is executed, t h e  ' f i l e s p e c '  w i l l  be 
de le ted  from t h e  d isk  d i r e c t o r y .  It may no longer be accessed 
and w i l l  be replaced by another f i l e .  KILL w i l l  not prompt you 
before d e l e t i n g  t h e  f i l e ,  s o  you might want t o  w r i t e  a prompt a s  
p a r t  of your program. 

Examples 

When t h i s  statement i s  executed, t h e  f i l e  FXLE/BAS from t h e  d i sk  
i n  d r i v e  l w i l l  be de le ted  from t h e  d i sk .  

KILL A$ 

The f i l e s p e c  s t o r e d  a s  A$ i s  de le ted  from t h e  d isk .  

Sample Program 

5 REM *** SAMPLE PROGRAM DEMONSTRATING KILL *** 
b REM 
$12 FRIN-)" ""IPUT' THE FILE SFECIFICATICIN YOU WANT Tf:r KILLii 
~ " J P R I N T  "WOU w a t L  NOT BE PROMPTED -- t8 

17 PRINT " W E  FILE WILL. 1 M M E U f A I E L . Y  BE DELETE:D8' 
18 PRINT ""bSI'IW NO HAY "1-0 RECOVER IT""" 
ZC1 INPUT A$ 
3I21 KILL AB 
48 GOTO I @  
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TRS-BO 

-- FUNCTION -- 
LEN 
G e t  L e n g t h  of S t r i n g  

LEN(string) 
' s t  r i l - i y 9  i s  a s t r i n g  u o n s t . a n t  or a s t r i n g  v a r i a b l e .  

LEN r e t u r n s  t h e  c u r r e n t  number  o f  c h a r a c t e r s  i n  t h e  ' s t r i n g ' *  

E x a m p l e s  -------- 

PRINT LEN ( "MARY " ) 

P r i n t s  4 ,  

PRINT LEN( "MARY HAD A f t )  

P r i n t s  1 0 .  

X = LEN ( SENTENCES ) 

S t o r e s  t h e  number  o f  c h a r a c t e r s  i n  SENTENCES i n  X. 

S a m p l e  P r o g r a m  -------------- 

138 REM *** SAMPLE PROGRAM DEMi:jNSIRATINE LEN *** 
9 B  HEM 

I@@ PRINT "INPUT WORDS OR A SHORT SENTENCE" 
118 INPUT A8 
120 PRINT "YOUR SENTENCE WAS"; LENIA$) ;  "CHARACTERS" 
13Qt GOTO 163@ 

*RUN 
INPUT WORDS OR A SHORT SENTENCE 
? THIS  I S  A BIRTHDAY SONG, I T  15N"T  VERY LONG. 
VCtCJR SENTENCE WAS 44 CHARACTERS 
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-- STATEMENT -- 
LINE: INPUT 
I n p u t  L i n e  o f  D a t a  

When e x e c u t e d ,  LINE INPUT d i s p l a y s  t h e  prompt or a q u e s t i o n  
m a r k ,  When y o u  press <ENTER>, LINE INPUT accepts t h e  l i n e  i n t o  
t h e  t a r g e t  v a r i a b l e .  

S p e c i a l  K e y s  D u r i n g  INPUT 

<ENTER> E n d s  t h e  l i n e  a t  t h e  c u r r e n t  c u r s o r  p o s i t i o n .  
s h i f t  < -  E r a s e s  t h e  l i n e  a n d  s tarts  o v e r ,  
<SPACEBAR> A d v a n c e s  t h e  c u r s o r  a n d  t y p e s  a b l a n k  space, 
<- B a c k s p a c e s  t h e  c u r s o r  a n d  erases c h a r a c t e r ,  
<BREAK> Ha l t s  t h e  LINE INPUT a n d  g i v e s  c o n t r o l  t o  t h e  

<MEAK> h a n d l e r .  

A l l  o the r  k e y s  are a c c e p t e d  a s  data  f o r  t h e  i n p u t  l i n e .  

E x a m p l e s  

L I N E  INPUT TXT$ 
I n p u t s  a l i n e  o f  c h a r a c t e r s  i n t o  TXTS, 

S a m p l e  P r o g r a m  

10 REN *** LINE INPUT ***  
20 D I M  TXTS255 
30 P R I N T  "TYPE I N  A LINE OF TEXT--ANY CHARACTERS AT ALL" 
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TessBa '@, 

40  LINE INPUT TXT$ 
TO PRINT "HERE'S HOW THE DATA I S  SAVED" 
60  P R I N T  " ' " ;  T X T S ;  I t  1 I I  

7 0  PRINT: GOTO 30 

Input Stream Edi t  Process 
......................... 

Unlike I N P U T ,  L I N E  I N P U T  does not ignore leading blanks,  Every 
cha rac te r  you type  (except  t h e  s p e c i a l  keys l i s t e d  p rev ious ly?  
i s  accepted a s  da ta  i n t o  t h e  t a r g e t  va r i ab le .  There a r e  no 
i n v a l i d  cha rac te r s ,  and t h e r e  a r e  no te rminators  except f o r  
<ENTER> and <BREAK>,  

For example, t h e  t a b l e  below desc r ibes  t h e  r e s u l t  of t h e  
s ta tement  

LINE I N P U T  U S I N G  X$ 

under var ious condi t ions  ( < E N T E R >  r ep resen t s  a  c a r r i a g e  r e t u r n ;  
@I - ei r ep resen t s  a  leading or  t r a i l i n g  blank space and i s  used 
o n l y  where necessary f o r  i l l u s t r a t i o n  or  emphasis).  

Data stream Resul t  i n  X$  

J.D, POWERS <ENTER> ' J . D .  POWERS" 
-""J,B, POWERS--- < ENTER> ' JJ,. POWERS ' 
F I R S T ,  SECOND, T H I R D  < E N T E R >  ' F I R S T ,  SECOND, T H I R D  ' 
HE S A I D  ""HI " "(ENTER> W E  S A I D  " H I w P  
HE SAID, "HI,  me^" <ENTER> "E SAID, "HI ,   JACK^' 
TWO DOUBLE-QUOTES " " " 0  DOUBLE-QUOTES " " " 

18 REM *.** LINE INPUT *** 
28 DIM TXTS255 
J@ PRINT "TYPE I N  A L INE OF TEXT--ANY CHARACTERS A T  A L L " :  
40 LINE INPUT TXT$ 
50 PRINT "HERE" SWOW THE D A T A  1S SAVED" 

, TXI$ ;  " " ' "  68 PRINT " " " "  
70 PRINT: 6070 30 

*RU 
TYPE IN A L I N E  OF TEXT--ANY CHARACTERS A T  A L L  
? THIS  I S  A LINE O F  T E X T  C O N T A I N I N G  SOME CWARACTERS3.%&#. 
WERE'S SHO W S H  D N A  I S  SAVED 
"THIS I S  A LINE OF TEXT CONTAINING SOME CHARACTERSs.%&#,"  

0 
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-- STATEMENT -- 
LINE INPUT f r o m  a d i s k  f i l e  
I n p u t  L i n e  o f  D a t a  f r o m  D i s k  F i l e  

T h i s  s t a t e m e n t  i n p u t s  a l i n e  o f  da ta  f r o m  a d i s k  f i l e  a n d  stores 
it i n  a s t r i n g  v a r i a b l e .  For d i s k  i n p u t ,  a l i n e  o f  data is 
t e r m i n a t e d  by  a n y  o f  t h e  f o l l o w i n g :  . A c a r r i a g e  r e t u r n ,  

R e c e p t i o n  o f  255 c h a r a c t e r s  w i t h o u t  a carriage r e t u r n .  
End  o f  f i l e .  

T h e  i n p u t  stream e d i t  process is l i k e  t h a t  o f  LINE INPUT f r o m  
t h e  k e y b o a r d .  

E x a m p l e s  -------- 

LINE INPUT #1 ;  A$ 
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"FI.pS-BC) 

I n p u t s  a v a l u e  f o r  A$ f r o m  f i l e - u n i t  # I .  

L I N E  INPUT # 2 ,  KEY=NAME$; COMMENTS$ 

I n p u t s  a v a l u e  f o r  COMMENTS f r o m  t h e  record indexed by t h e  
c o n t e n t s  of NAMES, from f i l e - u n i t  # 2 .  

L I N E  INPUT # 3 ,  KEY=RECORD%; COMMENTS 

I n p u t s  a v a l u e  f o r  COMMENTS from t h e  direct-access record 
specif ied by RECORD%, from f i l e - u n i t  # 3 .  

S a m p l e  Program 

See t h e  c h a p t e r  on data f i l e s .  

~ a d w  !maaio 
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TRS-Ba 

-- FUNCTION -- 
LOG 
Compute N a t u r a l  L o g a r i t h m  

LOG r e t u r n s  t h e  n a t u r a l  l o g a r i t h m  s f  t h e  %numbers, T h i s  i s  t h e  
i n v e r s e  o f  t h e  EXP f u n c t i o n ,  so % = LOG(EXP(X)), To f i n d  the 
l o g a r i t h m  of a number t o  a n o t h e r  base B ,  u s e  t h e  formula  LOG 
B ( X )  = LOG E(X)/LOG E ( B ) ,  For e x a m p l e ,  LOG(32767)/L06(20 
r e t u r n s  t h e  l o g a r i t h m  t o  b a s e  2 of 3 2 7 6 7 ,  

T h e  r e s u l t  is  a l w a y s  a rea l  number ,  

Examples  -------- 

Computes  t h e  v a l u e  o f  LOG(A9 a n d  stores it i n  B ,  

PRINT LOG(3.141591 

P r i n t s  t h e  v a l u e  1 , 4 4 7 3 ,  

P e r f o r m s  t h e  i n d i c a t e d  c a l c u l a t i o n  a n d  a s s i g n s  it to Z ,  

Sample  P r o g r a m  -------------- 
X G l i  PHI N7' " INPUT' A NUNP*FiRal 
216 II\IPU'T N 
3B P R I N T  " 1"ME N A T U R A L  L O G A R I T H M  OF'" "; M; 1s'' ; LOG ( N 1 
40 GCbTO 1@ 
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"1"IF4)s=eC) T3 

-- FUNCTION -- 

LOG l o  
Compute  B a s e  1 0  L o g a r i t h m  

I I O G 1 O  ( numher ) 
' numl~e l -  is  a n y  nuinel ii: e x p r e s s i o r ~  

LOGlO r e t u r n s  t h e  b a s e  1 0  l o g a r i t h m  o f  t h e  ' n u m b e r ' ,  T h i s  i s  
t h e  i n v e r s e  o f  t h e  EXPlO f u n c t i o n ,  so  X=LOGlO (EXPPO ( X I  1 , 

E x a m p l e s  
-------- 

PRINT LO610 ( 1 0 0  ) 

P r i n t s  2, 

A s s i g n s  t h e  v a l u e  LOG10 (Y) t o  X.  

P e r f o r m s  t h e  c a l c u l a t i o n  and a s s i g n s  t h e  r e s u l t s  t o  X.  

S a m p l e  P r o g r a m  -------------- 

€38 REM *** SAMF)LE PRr:tGRAM DEMONSTRATING LO61 0 *** 
c?Cd REM 

180 PRINT " INPUT A NUMBER" 
11V3! INPUT N 

- 18 TO THE POWER O F " :  LOGIB(N1 120 PRINT N: " -- 
1363 GOTO I@@ 

*RU 
INPUT A NUMBER 
? 583 

5& = i@ TO THE POWER OF 1.74869 
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TRS-BO 

-- STATEMENT -- 

LPRIeJT 
P r i n t  on  L i n e  P r i n t e r  

T h i s  s t a t e m e n t  o u t p u t s  t o  t h e  p r i n t e r ,  b e g i n n i n g  a t  t h e  c u r r e n t  
c a r r i a g e  p o s i t i o n ,  I t  w o r k s  j u s t  l i k e  PRINT, e x c e p t  f o r  t h o s e  
d e t a i l s  s p e c i f i c  t o  t h e  v i d e o  d i s p l a y .  

B e f o r e  u s i n g  LPRINT, y o u  m u s t  i n i t i a l i z e  t h e  p r i n t e r  w i t h  t h e  
TRSDOS FORMS command, T h i s  e s t a b l i s h e s  t h e  l i n e - w i d t h ,  
p a g e - l e n g t h ,  a n d  o t h e r  p a r a m e t e r s ,  See FORMS i n  t h e  TRSDOS 
R e f e r e n c e  M a n u a l ,  

C o n t r o l  Codes  ------------- 

The  f o l l o w i n g  c o n t r o l  c o d e s  are i n t e r c e p t e d  a n d  h a n d l e d  by 
TRSDOS : 

Code 
Hex.  D e e ,  A c t i o n  Taken  

9  09 T a b s  t o  n e x t  e i g h t  column b o u n d a r y .  
0  A 1 0  I g n o r e d  ( n o t  n e e d e d  by R a d i o  S h a c k  

l i n e  p r i n t e r s ) .  
OC 1 2  Form f e e d .  
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a 
All other codes are sent unchanged to the printer. 

Sample Program 
-------------- 

8@ FiEM ***. SSAPL..E PROGRAM DEMONSTRATING LPRINT *** 
9&?1 REM 

10B REM *** CHECK THAT L I N E  PRINTER I S  CiIlNNECTED AND ON-L I N E  *** 
110 REM 
120 PRINT " INPUT WHAT YOU WANT PRINTED ON THE L I N E  PRINTER" 
130 INPUT A$ 
1 4 8  L.F'RINT A% 
2543 GOTf:1 12m 

T'I-115 I S  WHAT I WANI THE L..INE: PRINTER TCt PRINT! ! ! 

*RU 
INPUT WHAT YOU WANT PRINTED ON THE L I N E  PRINTER 
? T H I S  I S  WHAT I WANT THE L I N E  PRINTER TO P R I N T ! ! !  
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TRS-BO 

-- STATEMENT -- 

LPRINT USING 
P r i n t  U s i n g  Format on Line P r i n t e r  

T h i s  s t a t e m e n t  o u t p u t s  t o  t h e  p r i n t e r ,  b e g i n n i n g  a t  t h e  c u r r e n t  
c a r r i a g e  l o c a t i o n .  U n l i k e  LPRINT, it o u t p u t s  f o r m a t t e d  d a t a ,  
a c c o r d i n g  t o  a n  image  s p e c i f i c a t i o n  c o n t a i n e d  on a s e p a r a t e  
p r o g r a m  l i n e  or i n  a s t r i n g  v a r i a b l e .  

LPRINT USING is  j u s t  l i k e  PRINT USING, e x c e p t  f o r  t h e  s p e c i a l  
f e a t u r e s  r e l a t e d  t o  t h e  v i d e o  d i s p l a y .  

B e f o r e  u s i n g  LPRINT, you  m u s t  i n i t i a l i z e  t h e  p r i n t e r  w i t h  t h e  
TRSDOS FORMS command, T h i s  e s t a b l i s h e s  t h e  l i n e - w i d t h ,  
p a g e - l e n g t h ,  a n d  o t h e r  p a r a m e t e r s .  S e e  FORMS i n  t h e  TRSDOS 
R e f e r e n c e  M a n u a l ,  

C o n t r o l  C d e s  ------------- 

T h e  f o l l o w i n g  c o n t r o l  c o d e s  a re  i n t e r c e p t e d  a n d  h a n d l e d  by 
TRSBOS : 
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TRS-BO F' 

Code 
Hex, B e c  . A c t i o n  Taken  ------------ 

9 09 Tabs t o  next  eight-column boundary. 
0 A 10 Ignored ( n o t  needed by Radio Shack 

l i n e  p r i n t e r s ] .  
OC 12 Form feed .  

A l l  other codes a r e  s e n t  unchanged  t o  t h e  printer, 

Sample Program -------------- 

REM **.*. SAMPL.E F"ROGRA1'4 DEMONSTRAT I NG LPR I NT U S 1  MG *** 
f?" E: 
TOTAL. z:: @ 
; :>.g:H#jt##, Jlt 
; :::.###$1#:8!##W:# 
f=c:)R I = 1 3-t:) 2:5 

N = R N D t O )  * 99 
LPRINT U S I N G  I I @ ?  N 
TOTAL. =:: TOTAL. +. N 

N E X T  I 
L,,F"RIN1" LJSIjqG j2&q1 11 -... " " ...-- "-." .....-. " ...-" 

L P R I N T  USING 1 1 0 ~  T0"TAL 
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TRS-IBO 

-- STATEMENT -- 

ON BREAK GOT0 
E n a b l e  a <BREAK> H a n d l i n g  R o u t i n e  

ON BREAK GOT0 l i n e  number  

N o r m a  
p r o g r  
mode. 

l l y ,  when y o u  h i t  t h e  <BREAK> k e y  w h i l e  e x e c u t i n g  a 
a m ,  BASIC s tops  y o u r  p r o g r a m  a n d  p u t s  y o u  i n  t h e  command 

You t h e n  mus t  s ta r t  y o u r  program a t  t h e  b e g i n n i n g  a g a i n .  

You m i g h t  w a n t  BASIC t o  h a n d l e  t h e  <BREAK> k e y  i n  a d i f f e r e n t  
way.  ON BREAK GOT0 te l l s  BASIC t o  go t o  t h e  l i n e  number  y o u  
s p e c i f y  w h e n e v e r  t h e  <BREAK> k e y  i s  pressed. 

N o t e :  A l s o  see RESET BREAK 

E x a m p l e  ------- 

ON BREAK GOT0 500 

Wheneve r  a <BREAK> k e y  is  pressed, c o n t r o l  w i l l  g o  t o  l i n e  
number  500.  

S a m p l e  P r o g r a m  

18 REM *** ON BREAK GOT0 AND RESET STATEMENTS *** 
28 PRIN'T CWR$i2Uj: CMil$(31) 
38 ON BREAK GOTO 168 
40 PRINT " I ' M  TRAPPING THE (BREAK) KEY NOW" 
5@ PRINT "PRESS (BREAK::. MHILE I C(:)UNT T 0  1888" 
6@ FOR I = 1 TO 1@8@ 
7@ PRINT CRT(8915) ;  I 
88 NEXT I 
98 RESET BREAK 

188 PRINT "NOW BREAK I S  RESET" 
118 PRINT "TRY PRESSING (BREAK:) WHILE I COUNT TO 1008" 
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+RS.EfO " 

120 FOR I = 1 TO 1000 
130 PRINT CRT(8515) ;  I 
1 4 0  NEXT I 
1 5 0  STOP 
1 6 0  PRINT CHR$(28); CHR$(31); "YOU PRESSED (BREAK)" 
170 GOTC) 90 

I ' M  TRAPPING THE (BREAK) KEY NOW 
PRESS <BREAK) WHILE I COUNT TO 1000 

YOU PRESSED .:~EREAK> 
NOW BREAK JS RESET 
TRY PRESSING (BREAK) WHILE I COUNT TO 1000 

1000 
STOP L I N E  1 5 0  
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-- STATEMENT -- 

ON ERROR GOT0 
S e t  Up E r r o r - t r a p p i n g  R o u t i n e  

O N  i;;l<lZi)ii GO TO llrle number 
ON EliliOiZ GO'TO 1 i n  e number 

ON ERROR 60 TO o r  ON ERROR GOTO ( t h e  s p a c e  is o p t i o n a l )  a l l o w s  
you t o  set u p  a n  e r r o r - t r a p p i n g  r o u t i n e  t o  g e t  t h e  Computer t o  
h a n d l e  t h e  error t h e  way you want  it h a n d l e d .  Norma l ly ,  you  
h a v e  a p a r t i c u l a r  error i n  mind when you u s e  t h e  ON ERROR GOTO 
s t a t e m e n t ,  

T h i s  s t a t e m e n t  i s  o f t e n  u s e d  t o  p r e v e n t  error messages  f r o m  
c o n f u s i n g  a n  o p e r a t o r  who is a non-programmer, For  example ,  i f  
t h e  o p e r a t o r  i n p u t s  t h e  wrong d a t a  t y p e  i n  any of  y o u r  i n p u t  
s t a t e m e n t s ,  t h e  Computer w i l l  b r e a k  program e x e c u t i o n  a n d  p r i n t  
an  I n p u t  S y n t a x  error message ,  To p r e v e n t  t h i s  f rom happen ing  
you c a n  set  u p  an  e r r o r  t r a p p i n g  r o u t i n e  l i k e  t h e  one  
d e m o n s t r a t e d  i n  t h e  sample  program. 

The ON ERROR GOTO s t a t e m e n t  must  b e  e x e c u t e d  b e f o r e  t h e  e r r o r  
o c c u r s  o r  it w i l l  have  no  e f f e c t .  Once it h a s  " t r a p p e d "  a n  
error, ON ERROR GOTO is  d i s a b l e d .  You mus t  u s e  a n o t h e r  ON ERROR 
GOTO s t a t e m e n t  t o  t r a p  t h e  n e x t  error,  

A good way t o  u s e  ON ERROR GOTO is  t o  p l a c e  it b e f o r e  a n y  
s t a t e m e n t  which migh t  c a u s e  a n  error, If no error o c c u r s ,  t h e  
n e x t  ON ERROR GOTO s t a t e m e n t  w i l l  s u p e r s e d e  it. 

Note: A l s o  see ERR, ERROR, a n d  RESET ERROR 

Example 

ON ERROR GOTO 1580 

I f  a n  error o c e u r s  i n  y o u r  program anywhere  a f t e r  t h i s  Pine, 
c o n t r o l  w i l l  b r a n c h  t o  l i n e  1 5 0 0 ,  
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Sample Program 

8fa REM *** SAMPLE PROGRAM DEMONSTRATING ON E R R O R  GOTO +** 
9€3 REM 

I@@ ON E R R O R  GOT(:) 1469 
118 PRINT "INPUT A WORD" 
1Z@ INPUT A 
1363 STOF) 
1469 I F  ERR <> 5 THEN ERROR ERR 
150 PRINT "SORRY? YOU WAVE TO INPUT A NUMBER" 
1669 REM 
178 BEN *** NEXT STATEMENT RE-ENABLES ON ERROR GOTO *** 
180 REM 
1961 ON ERROR GOTO 14.0 
2E3@ 6010 1210 

*Rli  
INPUT A WORD 
? GOOBER 
SORRY3 YOU WAVE 10 INPUT A NUMBER 
? 67 

a STOP L..INE IYF3 

PAGE 6 -- 121. 



MODEL I/III COMPILER BASIC BASIC KEYWORDS 

-- STATEMENT -- 
ON...GOSUB 
T e s t  a n d  B r a n c h  t o  S u b r o u t i n e  

ON t e s t - v a l u e  GOSUB l i n e  number ,  l i n e  number ,  ... 
' t e s t - v a l u e '  is  a n u m e r i c  e x p r e s s i o n .  

ON...GO SUB or ON...GOSUB ( t h e  space is  o p t i o n a l )  is a m u l t i - w a y  
b r a n c h i n g  s t a t e m e n t  l i k e  ON GOTO, e x c e p t  t h a t  c o n t r o l  p a s s e s  t o  
a s u b r o u t i n e  r a t h e r  t h a n  j u s t  b e i n g  s h i f t e d  t o  a n o t h e r  part  o f  
t h e  program. F o r  f u r t h e r  i n f o r m a t i o n ,  see ON GOTO 

Example  ------- 

ON Y GOSUB 1 0 0 0 ,  2 0 0 0 ,  3000 

T h i s  s t a t e m e n t  w i l l  f i r s t  e v a l u a t e  Y.  I f  Y = 1, t h e  s u b r o u t i n e  
b e g i n n i n g  a t  l i n e  1 0 0 0  w i l l  b e  c a l l e d .  I f  Y = 2 ,  t h e  s u b r o u t i n e  
a t  2000 w i l l  b e  c a l l e d .  I f  Y = 3 ,  t h e  s u b r o u t i n e  a t  l i n e  3000  
w i l l  b e  called.  

Sample  P r o g r a m  -------------- 
REM *** SAMPLE PROGRAM DEMONSTRATING ON ... GOSUB *** 
REM 
PRINT "CHOOSE 1 9  2 ,  OR 3" 
INPUT I 
ON I GOSUE 5G30tl 6889 70G3 
STOP 
PRINT "SUBROUTINE # i n  : RETURN 
PRINT "SUBROUTINE #2" : RETURN 
PRINT "SUBROUTINE #J" : RETURN 

*RU 
CHOOSE 1 9  23 OR 3 
? 3 
SUBROUT I NE $43 
STOP LINE 138 
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TRSmaO 

-- STATEMENT -- 
ON. , , SOTO 
T e s t  a n d  B r a n c h  t o  D i f f e r e n t  P r o g r a m  L i n e  

ON t e s t - - v a l : ~ e  GOT(.) l i n e  n\mbt-lr, l i n e  number ,  . . . 
' t.es t -.va l ue ' is a numner ic e x p r e s s i o f ~  . 

O N - , . G O  TO or ON...GOTO ( t h e  s p a c e  is o p t i o n a l )  is a m u l t i - w a y  
b r a n c h i n g  s t a t e m e n t  t h a t  is c o n t r o l l e d  by tes t  v a l u e .  

When t h e  Compute r  e x e c u t e s  ON GOTO, it f i r s t  e v a l u a t e s  
' t e s t -va lue -and ,  i f  it is a real  number ,  c o n v e r t s  it t o  a n  
i n t e g e r ,  W e ' l l  r e f e r  t o  t h i s  i n t e g e r  a s  J. The C o m p u t e r  t h e n  
t r a n s f e r s  e o n t r o l  t o  t h e  J t h  l i n e  number i n  t h e  ON GOT0 
s t a t e m e n t .  F o r  e x a m p l e ,  i f  J = 1, t h e  Compute r  t r a n s f e r s  
e o n t r o l  t o  t h e  f i r s t  l i n e  number f o l l o w i n g  GOTO; i f  J = 5 ,  t h e  4 p r o g r a m  c o n t r o l  d r o p s  t o  t h e  f i f t h  l i n e  number.  

I f  Yest v a l u e '  i s  smaller t h a n  o n e  or g r e a t e r  t h a n  t h e  number 
o f  l i n e  numbers  i n  t h e  l i s t ,  t h e  c o m p u t e r  w i l l  p r o c e e d  t o  t h e  
n e x t  p r o g r a m  l i n e .  

E x a m p l e s  
--me---- 

I f  t h e  i n t e g e r  of  A e q u a l s  I ,  p r o g r a m  c o n t r o l  d r o p s  t o  1 0 0 .  
I f  it e q u a l s  2 ,  p r o g r a m  e o n t r o l  d r o p s  t o  2 0 0 .  
If it e q u a l s  3 ,  p r o g r a m  c o n t r o l  d r o p s  t o  3 0 0 ,  

I f  i n t e g e r  A e q u a l s  I ,  p r o g r a m  c o n t r o l  d r o p s  t o  l i n e  5 0 0 .  
I f  it e q u a l s  2 ,  p r o g r a m  c o n t r o l  d r o p s  t o  l i n e  5 2 0 .  
I f  it e q u a l s  3 ,  p r o g r a m  c o n t r o l  d r o p s  t o  l i n e  5 4 0 .  
I f  it e q u a l s  4 ,  p r o g r a m  c o n t r o l  d r o p s  t o  l i n e  5 5 0 .  
I f  it e q u a l s  5 ,  p r o g r a m  e o n t r o l  drops t o  l i n e  5 6 0 .  

gatam 
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S a m p l e  Program -------------- 
80 REM *** SAMPLE PROGRAM DEMONSTRATING ON.. .GOTC) *** 
90 REM 

100 PRINT "DO YOU WANT TO --- " 
110 PRINT " ( 1 )  INPUT F I L E S "  
120 PRINT " ( 2 )  REVISE F I L E S "  
130 PRINT " ( 3 )  L I S T  F I L E S "  
1 4 0  PRINT " INPUT 1 9  2 7  OR 3" 
1 5 0  INPUT A 
1 6 0  ON A GOTO 5005 6009 700 
170 GOTO 100 
5 0 0  PRINT "INPUT FIL.ES PROGRAM" : STOP 
600 PRINT "REVISE F I L E S  PROGRAM" : STOP 
700 PRINT " L I S T  F I L E S  PROGRAM" : STOP 

RUN 
DO YOU WANT TO --- 

(1 )  INPUT F I L E S  
( 2 )  REVISE F I L E S  
( 3 )  L I S T  F I L E S  

INPUT 1 5  2 9  OR 3 
? 3 
L I S T  F I L E S  PROGRAM 
ST0P L I N E  700 
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TBsmea F@ 

-- STATEMENT -- 

OPEN 
Open D i s k  F i l e  

N o t e :  MODE, TYPE, LENGTH, a n d  KEY may appear i n  any 

Rdm 

PAGE 6 - 3-25 



MODEL I/III COMPILER BASIC BASIC KEWORBS 

o r d e r ,  

T h i s  s t a t e m e n t  sets u p  t h e  r e q u i r e d  b u f f e r s  a n d  c o n t r o l  b l o c k s  
f o r  d i s k  f i l e  I/O. The f i l e  s p e c i f i e d  by ' f i l e v  is given a 
f i l e - u n i t  number.  While t h e  f i l e  is o p e n ,  t h i s  number  i s  u s e d  
t o  r e f e r e n c e  t h e  f i l e .  

A f i l e  c a n n o t  b e  o p e n e d  u n d e r  t w o  f i l e - u n i t s  a t  o n c e .  

T h e  p a r a m e t e r s  i n  t h e  OPEN s t a t e m e n t  d e t e r m i n e  t h e  f i l e  t y p e ,  
access mode, r e c o r d  l e n g t h ,  a n d  o t h e r  s p e c i f i c  f e a t u r e s .  S e e  
"Data F i l e s "  f o r  a d i s c u s s i o n  o f  f i l e  access u n d e r  RSBASIC. 

E x a m p l e s  -------- 

OPEN #1, "DATA/D", MODE=R, TYPE=D, LENGTH=32 

Opens  t h e  f i l e  "DATA/DW f o r  d i r e c t  access, r e a d - o n l y ,  w i t h  a 
record l e n g t h  o f  3 2 .  F i l e - u n i t  #1 w i l l  b e  u s e d .  If  t h e  f i l e  
w a s  created w i t h  a d i f f e r e n t  record l e n g t h ,  a n  error w i l l  o c c u r .  

OPEN #2, "MAILLIST/ISMn, MODE=U, TYPE=I, LENGTH=128, KEY=25 

Opens  t h e  f i l e  "MAILLIST/ISMn f o r  u p d a t i n g .  The f i l e  m u s t  
a l r e a d y  e x i s t  on o n e  o f  t h e  d i s k e t t e s  i n  t h e  s y s t e m  or a n  error 
w i l l  occur, The  f i l e  must be i n d e x e d - s e q u e n t i a l ,  w i t h  a record 
l e n g t h  o f  1 2 8  a n d  a k e y  l e n g t h  o f  25 .  F i l e - u n i t  # 2  w i l l  b e  
u s e d ,  

OPEN # (  BASE% + CURNT% ) ,  FILES, MODE=E, TYPE=S 

Opens  t h e  f i l e  s p e c i f i e d  by t h e  c o n t e n t s  o f  FILES for  s e q u e n t i a l  
w r i t i n g  b e g i n n i n g  a t  t h e  e n d  of  t h e  f i l e .  The f i l e - u n i t  
s p e c i f i e d  by t h e  e x p r e s s i o n  (BASE% + CURNT%) w i l l  b e  used ,  

S a m p l e  P r o g r a m  

See t h e  c h a p t e r  on data f i l e s .  

Asdm 
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+RS=BO 

-- FUNCTION -- 

OR 
C a l c u l a t e  L o g i c a l  OR 

OH ( n u m b e r ,  n u m b e r )  
'number ' i s  a n y  number i n  t h e  r a n g e  o f  

[ - 3 2 7 6 8 ,  327671.  

OR is a l o g i c a l  o p e r a t i o n  p e r f o r m e d  on t h e  b i n a r y  
r e p r e s e n t a t i o n s  o f  t h e  t w o  ' n u m b e r s ' .  OR s e a r c h e s  t h e  b i t s  of 
e a c h  number t o  see i f  e i t h e r  or b o t h  are set t o  1. A b i n a r y  1 
is  r e t u r n e d  i f  e i t h e r  or b o t h  b i t s  a re  1; a 0  i s  r e t u r n e d  o n l y  
i f  n e i t h e r  b i t  c o n t a i n s  a 1. 

F i r s t  S e c o n d  B i t  
Number Number R e t u r n e d  

1 1 1 
1 0 1 
0  1 1 
0  0  0  

I f  ' n u m b e r '  is  a real  number ,  OR w i l l  c o n v e r t  it t o  a n  i n t e g e r .  
The  b i n a r y  number r e t u r n e d  is a l w a y s  e x p r e s s e d  
as  a n  i n t e g e r .  

N o t e :  A l s o  see AND a n d  XOR. 

Examples  

PRINT O R ( 1 9 2 , 3 )  

P r i n t s  1 9 5 .  The o p e r a t i o n  is  p e r f o r m e d  as f o l l o w s :  

I n t e g e r  
1 9 2  

3 ---- 
1 9 5  

B i n a r y  
R e p r e s e n t a t i o n  

11000000  
00000011  --------- 
1 1 0 0 0 0 1 1  

Radm 
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P R I N T  O R ( 1 9 5 ,  3 )  

Prints 195: 

I n t e g e r  
1 9 5  

Binary 
Representation 
l l O O O O l ~  
O O O O O O i l  
-----..-.-- 
l i O O O O l i l  

Sample Program -------------- 
18 REM *** SAMPLE PROGRAM DEMONSTRATING OR *** 
ZQ3 REM 
3s cs =: 

4 O  PRINT "TYPE A SENTENCE WITH UPPER AND LOWER CASE LETTERS" 
5ES INPUT As 

FOR X = 1 TO LEN(A$) 
7E3 B $ = S E G $ ( R $ ~ X T I I  
80 D = ASC(B$) 
90 C% = C$ & CHR$(OR132sD11 

fa)@ NEXT X 
l I @  PRINT "WERE I T  IS  IN ALL LOWER CASE : " ;  C$ 
128 GOTC) 3@ 

*RU 
TYPE A SENTENCE WITH UPPER AND LObJER CASE L..ETTEWS 
? This i s  a Sentence using UPPER a n d  lower Case L e t t e r - s ,  
FIERE IT I S  I N  ALL LOHER CASE : t f - r i s  is a serntence u s i r a s  I J P P ~ I .  ari  
d lowev case letters. 
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TRS-80 @ 

-- FUNCTION -- 
POS 
S e a r c h  f o r  S p e c i f i e d  S t r i n g  

E x a m p l e s  -------- 

I n  t h e s e  examples, A$ = "LINCOLN". 

0 R e t u r n s  2 .  

R e t u r n s  4 .  

R e t u r n s  0 .  

R e t u r n s  0 .  

S a m p l e  P r o g r a m  -------------- 
80 REP1 %,** SAMPLE PROGRAM DEMONSTRAT I NG POS *** 
4C1 REM 

1aQ) REM ***. SEARCH MAIL-ING L I S T  FOR NO. (IF f b l # #  Z I P  CODES *** 
110 REM 
120 CC)UNTER = C1 
130 READ ADDRESS$ 
1 4 0  I F  ADDRESS$ = "0"  THEN 180 
1 5 0  I F  POSIADDRESS$g " 7 6 1 " )  = C1 THEN 130 
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TRS-BO @ 

1&8 COUNTER = COUNTER + 1 
1"7@ GOTt:, 130 
1BC3 PRINT  ""NUMBER OF TARRANT COUNTY. 5 TX ADDRESSE:S I S "  "5CCjUNTER : STOP 
19Q) DA7'A '"@@a TWO TANBY CENTER? FORT MOR'TH? TX 7bIf.32'' 
2@@ DATA " 1 6 6 2 2  SOUTH CENTRAL EXPRESSWAY3 RICHARDSON, TX 95@&@" 
218 DATA 'BOX JaJ28 TCUs FQRI WORTH3 TX 7&129" 
220 DATA "18 SYLVAN DRIVE9 WESTFIELD5 MA 8 1 8 8 5 "  
238 DATA "5951 GORHAM DRIVE3 EURLESON? TX 7&648" 
24@ DATA " Q ) "  

*RU 
NUMBER O F  TARRANT COUNTV,q TX ADDRESSES 15 3 
STOP LINE 180 
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T R S - 8 0  T' 

-- STATEMENT -- 

PRINT 
Print on Video D i s p l a y  

This statement outputs to the display, beginning at the current 
cursor position, It outputs string data character-for-characterr 
with no alteration, and modifies nurnerie data according to a 
default format described later on, 

The punctuation between items (semi -colons or comas 1 determines 
the spacing between the text as it is displayed, A semi-colon 
produces no extra space, while a esmqa advances the cursor  to 
the next print z o n e ,  The print zones are: 

1 ZONE L ZONE 2 ZONE 3 ZONE 4 ZONE 5 
COLUMNS 10 15  16  39. 32 47 4 8  6 3  6 4  79 

Examples 

Displays the result of AdB.  

PRINT '@THE SUM I S " ;  A + B 



MODEL I/III. COMPILER BASIC =SIC: KEYWORDS 

TRS-BO a 

D i s p l a y s  t h e  m e s s a g e  i n  q u o t e s  f o l l o w e d  by  t h e  r e s u l t  o f  A+B. 

PRINT ""NAME '%AG " '' PHONE '' 

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

C u r s o r  M o t i o n  a n d  P r i n t  P o s i t i o n s  ................................. 

W h e n e v e r  a c h a r a c t e r  i s  p r i n t e d  i n  c o l u m n  5 3 ,  t h e  c u r s o r  w r a p s  
a r o u n d  t o  c o l u m n  0 o n  t h e  n e x t  row.  Whenever  a c h a r a c t e r  is 
p r i n t e d  i n  c o l u m n  6 3  o n  t h e  b o t t o m  r o w  ( 1 5 )  o f  t h e  d i s p l a y ,  t h e  
d i s p l a y  scrol ls  u p ,  a n d  t h e  c u r s o r  r e t u r n s  t o  c o l u m n  0 of r o w  
1 5 .  S c r o l l i n g  a l s o  o c c u r s  when a carriage r e t u r n  or l i n e - f e e d  is 
p r i n t e d  w h i l e  t h e  c u r s o r  i s  a n y w h e r e  o n  t h e  b o t t o m  row.  

( S c r o l l i n g :  T h e  t e x t  i n  r o w  1 i s  moved t o  r o w  0 ,  t h e  t e x t  i n  r o w  
2 i s  moved t o  r o w  1, ... t h e  t e x t  i n  r o w  1 5  i s  moved t o  r o w  1 4 .  
T h e  r o w  1 5  i s  t h e n  f i l l e d  w i t h  b l a n k s . )  

T h e  c u r r e n t  c u r s o r  p o s i t i o n  d e t e r m i n e s  w h e r e  a p a r t i c u l a r  i t e m  
w i l l  b e  p r i n t e d .  I n  g e n e r a l ,  t h e  c u r r e n t  c u r s o r  p o s i t i o n  
i m m e d i a t e l y  f o l l o w s  t h e  l a s t  c h a r a c t e r  p r i n t e d ,  However ,  t h e r e  
are s e v e r a l  ways  t o  move t h e  c u r s o r  b e f o r e  p r i n t i n g  a n  i t e m .  

Semi - C o l o n s  a n d  Commas 

When s e m i - c o l o n s  are  u s e d  a s  separators i n  t h e  i t e m  l is t ,  e a c h  
i t e m  i s  p r i n t e d  i r m e d i a t e l y  a f t e r  t h e  l a s t  i t e m  p r i n t e d .  When 
commas are  u s e d  as  separators, t h e  c u r s o r  a d v a n c e s  t o  t h e  n e x t  
p r i n t  z o n e  a f t e r  p r i n t i n g  e a c h  i t e m .  

F o r  e x a m p l e  : 

1 0  DATA "FIRST",  1 0 0 , 1 0 0 ,  "SECOND", 1 2 3 4 . 5 6 7 ,  "END", 0 
20 PRINT "DEMO OF PRINT WITH SEMI-COLONS I N  ITEM-LIST" 
30  READ TXT$ , NMBR 
40 PRINT TXT$; NMBR; 
5 0  I F  TXT$ <> "END" THEN 30 
60 RESTORE 
70  PRINT: PRINT "DEMO OF PRINT WITH CO S I N  ITEM-LIST " 
80 READ TXT $ , NMBR 
90 PRINT TXT$, NMBR, 

1 0 0  I F  TXTS <> "END" THEN 80 

Commas p r o v i d e  a c o n v e n i e n t  way of o u t p u t t i n g  t a b l e s  t o  t h e  
d i s p l a y .  The  t a b l e s  c a n  c o n t a i n  u p  t o  f i v e  c o l u m n s :  
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TRs-ea F* 

10 PRINT % t g ~ " ' ,  " ~ " " 2  *f '""N""3t" 8 'g f*4w/ fNf*588  
20 FOR N = I TO 5  STEP - 5  
30 PRINT N, N""2 ,  N**3, N"*4, N""5 
40 NEXT N 

CRT a n d  CRTR 

T h e r e  are t w o  s p e c i a l  p r i n t  f u n c t i o n s  f o r  p o s i t i o n i n g  t h e  
c u r s o r .  CRT moves it t o  a n  a b s o l u t e  row-column l o c a t i o n ;  CRTR 
moves it t o  a r e l a t i v e  row-column l o c a t i o n ,  s p e c i f i e d  a s  a n  
o f f s e t  f r o m  t h e  c u r r e n t  row-column l o c a t i o n .  F o r  s y n t a x  
d e t a i l s ,  see CRT a n d  CRTR, 

O u t p u t  F o r m a t  f o r  Numbers 
......................... 

The v a l u e  is r o u n d e d  t o  a maximum o f  s i x  s i g n i f i c a n t  
d i g i t s  ( l e a d i n g  a n d  t r a i l i n g  z e r o s  are s u p p r e s s e d ) .  
A f t e r  r o u n d i n g ,  i f  t h e  v a l u e  i s  smaller t h a n  -999999 o r  
g r e a t e r  t h a n  +999999,  it is  d i s p l a y e d  i n  E - f o r m a t ,  e - g . ,  

1.1 E6 f o r  t h e  v a l u e  1 1 0 0 0 0 0  

a . A f t e r  r o u n d i n g ,  i f  t h e  v a l u e  i s  g r e a t e r  t h a n  - 0 , 0 0 0 0 0 0 1  
a n d  less t h a n  +0 .0000001 ,  it is  d i s p l a y e d  i n  E - f o r m a t ,  
@ . g e t  

1.1 E-7 f o r  t h e  v a l u e  0 . 0 0 0 0 0 0 1 1  
. Numbers b e t w e e n  -1 a n d  +I. w h i c h  are n o t  d i s p l a y e d  i n  

E - f o r m a t  are a l w a y s  d i s p l a y e d  w i t h  a z e r o  a h e a d  o f  t h e  
d e c i m a l  p o i n t ,  e . g . ,  

0 - 0 5  f o r  t h e  v a l u e  . 0 5  
A s i n g l e  t r a i l i n g  s p a c e  i s  a l w a y s  a d d e d  t o  
t h e  number.  A l e a d i n g  s p a c e  i s  a d d e d  i f  t h e  number i s  
p o s i t i v e  a n d  g r e a t e r  t h a n  z e r o ,  

Note: The PRINT USING s t a t e m e n t  le ts  y o u  o v e r r i d e  t h e s e  r u l e s ,  

S t r i n g  O u t p u t  ------------- 

PRINT o u t p u t s  i n  t h e  s e r o l l - m o d e .  T h a t  means  you  c a n  o u t p u t  a n y  
o f  t h e  scroll-mode c h a r a c t e r s ,  i n c l u d i n g  c o n t r o l  c h a r a c t e r s .  
F o r  a c o m p l e t e  l i s t  o f  c h a r a c t e r s  a v a i l a b l e ,  see t h e  TRSDOS 
R e f e r e n c e  Manua l .  

T o  s e n d  a c h a r a c t e r  or s t r i n g  o f  c h a r a c t e r s ,  s tore t h e  
e h a r a c t e r ( s 1  i n  a s t r i n s  v a r i a b l e  a n d  PRINT t h e  v a r i a b l e -  Or 
y o u  c a n  u s e -  t h e  CHRS a n 5  STRINGS f u n c t i o n s .  F o r  example: 
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A$ =r ' @ * J I * * J r @ @  

PRINT A$ 

p r o d u c e s  t h e  same o u t p u t  as 

PRINT STRPNGS(5, " " " 1  

CLSS = CHRS(28) 
PRINT CLSS 

S t o r e s  c o n t r o l  c o d e  28 i n  CLSS. PRINTing CLSS homes t h e  c u r s o r  
t o  t h e  u p p e r  l e f t  c o r n e r ,  

G r a p h i c s  C h a r a c t e r s  

S i n c e  PRINT o u t p u t s  i n  t h e  s c r o l l - m o d e ,  g r a p h i c s  c h a r a c t e r s  
c a n n o t  be o u t p u t  u s i n g  a no rma l  p r i n t  l i s t .  I n s t e a d ,  t h e r e  i s  a 
s p e c i a l  f u n c t i o n  t o  p r o v i d e  g r aph i c s -mode  o u t p u t .  S e e  CRTG, 
(For a l i s t  o f  g r a p h i c s  c h a r a c t e r s ,  see t h e  TRSDOS R e f e r e n c e  
Manual.  1 

O t h e r  PRINT- re l a t ed  f u n c t i o n s  ............................. 

TAB, CRTX, CRTY, CRTI, 

Itadlm 
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T R S - ~ O  @@ 

-- STATEMENT -- 
PRINT t o  a d i s k  f i l e  
P r i n t  t o  D i s k  

T h i s  s t a t e m e n t  p e r f o r m s  d i s k  o u t p u t  i n  a manner a n a l o g o u s  t o  t h e  
PRINT t o  v i d e o  d i s p l a y .  Of  c o u r s e ,  none  of t h e  special  v i d e o  
d i s p l a y  f u n c t i o n s  may b e  u s e d .  One PRINT s t a t e m e n t  w r i t e s  o n e  
r e c o r d .  

A comma \,' i s  i n s e r t e d  a f t e r  e a c h  b u t  t h e  l a s t  i t e m  i n  t h e  
d i s k  r e c o r d .  

F o r  o u t p u t  f o r m a t s ,  see PRINT t o  V i d e o  D i s p l a y ,  

S e e  "Data  F i f e s "  f o r  a d i s c u s s i o n  of f i l e  access u n d e r  RSmSIC,  

Examples 
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TRS-BC) 

P R I N T  #I; A+B 

T h e  va lue  of A+B i s  o u t p u t  t o  f i l e - u n i t  # I ,  

P R I N T  # 2 ,  KEY=NAME$; NAMES, PAYRAT, EXEMPT% 

NAMES, PAYRAT, a n d  EXEMPT are o u t p u t  t o  t h e  record i n d e x e d  b y  
t h e  t h e  c o n t e n t s  of NAMES, i n  f i l e - u n i t  # 2 .  

P R I N T  # 3 ,  KEY=RECNBR%; NAME$, PAYRAT, EXEMPT% 

T h e  same t h r e e  i t e m s  are o u t p u t  t o  record n u m b e r  RECNBR%, i n  
f i l e - u n i t  # 3 .  

S a m p l e  P r o g r a m  -------------- 

See t h e  c h a p t e r  on data f i l e s .  
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-- STATEMENT -- 

PRINT U S I N G  
P r i n t  U s i n g  Format  

T h i s  s t a t e m e n t  o u t p u t s  t o  t h e  d i s p l a y ,  b e g i n n i n g  a t  t h e  c u r r e n t  
c u r s o r  l o c a t i o n .  U n l i k e  PRINT, it o u t p u t s  f o r m a t t e d  data,  
a c c o r d i n g  t o  a n  image s p e c i f i c a t i o n  c o n t a i n e d  on a s e p a r a t e  
p r o g r a m  l i n e  or i n  a s t r i n g  e x p r e s s i o n .  

When e x e c u t e d ,  PRINT USING a t t e m p t s  t o  o u t p u t  t h e  f i r s t  d a t a  
i t e m  a c c o r d i n g  t o  t h e  f i r s t  f i e l d  i n  ?maage\ t h e  s e c o n d  
a c c o r d i n g  t o  t h e  s e c o n d  f i e l d ,  e tc .  I f  t h e r e  are n o t  e n o u g h  
image  f i e l d s  t o  s a t i s f y  t h e  i t e m - l i s t ,  PRINT USING s tar ts  o v e r  
a t  t h e  b e g i n n i n g  o f  ' i m a g e p .  

Image L i n e s  f o r  PRINT USING ........................... 

T h e  image l i n e  i n d i c a t e s  e x a c t l y  how t h e  data is t o  b e  p r i n t e d :  
number o f  f i e l d s ,  l e n g t h  o f  e a c h  f i e l d ,  l i t e r a l  c h a r a c t e r s  t o  
i n s e r t  b e t w e e n  f i e l d s ,  a n d  f o r m a t  f o r  s t r i n g  or n u m e r i c  f i e l d s ,  
T h e  f o l l o w i n g  s p e c i a l  c h a r a c t e r s  are  a v a i l a b l e  f o r  s p e c i f y i n g  
t h e  o u t p u t  f o r m a t  f o r  s t r i n g  a n d  n u m e r i c  f i e l d s :  
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TRS-SO '% 

Any o t h e r  e h a r a c t e r s - - o r  any o f  t h e  a b o v e  c h a r a c t e r s  u s e d  o u t  o f  
c s n t e x t - - w i l l  b e  t r e a t e d  as l i t e ra l s  a n d  i n s e r t e d  i n t o  t h e  
d i s p l a y  o u t p u t ,  Such c h a r a c t e r s  a l so  serve as i m a g e - f i e l d  
delimiters ( t h e y  mark t h e  b e g i n n i n g  a n d  e n d  of t h e  f i e l d s ) .  

I f  s tored i n  a s e p a r a t e  p r o g r a m  l i n e ,  image  l i n e s  t a k e  t h i s  
form: 

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

E x a m p l e s  : 

l o o  IWGE$ = "m, # # # # # # # # # #  IS # #  AND MAKES $ # # # # # . # # "  
1 1 0  PRINT USING I ~ G E S ,  NAP~~E$, AGE%, SAL 

P r i n t s  t h e  v a l u e s  of t h e  v a r i a b l e s  NAMES, AGE%, SAL u s i n g  t h e  
image l i n e  s t o r e d  i n  IMAGE$, 

1 0 0  ;ma # # # # # # # # # #  IS # #  AND m K E S  $ # # # # W e # #  
1 1 0  PRINT USING 1 0 0 ,  NAMES, AGE%, SAL 

P r o d u c e s  t h e  same o u t p u t  as t h e  p r e v i o u s  e x a m p l e .  

1 1 0  PRINT USING 1 0 0 ,  CRT(X%,Y%), NAMES, AGE%, GAL 

P r i n t i n g  s tarts  a t  row X%I co lumn Y%. 

1 1 0  PRINT U S I N G  1 0 0 ,  NAPIES, AGE%, SAL, 

The  t r a i l i n g  comma s u p p r e s s e s  t h e  u s u a l  c a r r i a g e  r e t u r n  a f t e r  
t h e  l a s t  c h a r a c t e r  is  d i s p l a y e d ,  

Bow Data is F o r m a t t e d  i n t o  t h e  Image  
--------dm-------------------------- 
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S t r i n g  Data 

S t r i n g  d a t a  is l e f t - j u s t i f i e d  i n t o  t h e  image f i e l d ,  w i t h  f i l l e r  
b l a n k s  a d d e d  o n  t h e  r i g h t  i f  n e c e s s a r y .  I f  t h e  s t r i n g  is  too 
l o n g  t o  f i t ,  t h e  s t r i n g  i s  t r u n c a t e d  o n  t h e  r i g h t ,  

(When I > '  is  u s e d  as t h e  f i r s t  c h a r a c t e r  i n  th.e f i e l d ,  t h e  
s t r i n g  i s  r i g h t - j u s t i f i e d  w i t h  f i l l e r  b l a n k s  a d d e d  o n  t h e  l e f t  
i f  n e c e s s a r y .  I f  t h e  s t r i n g  i s  too  l o n g  t o  f i t ,  t r u n c a t i o n  i s  
on t h e  l e f t .  1 

Numeric  Data 

I f  t h e  f i e l d  c o n t a i n s  a d e c i m a l  p o i n t ,  t h e  number is  r o u n d e d  t o  
t h e  p r e c i s i o n  s p e c i f i e d  i n  t h e  i m a g e - f i e l d .  The. r o u n d e d  numbers  
is  a l w a y s  r i g h t  j u s t i f i e d ,  w i t h  f i l l e r  b l a n k s  a d d e d  on  t h e  l e f t  
i f  n e c e s s a r y .  I f  t h e  number c o n t a i n s  too many n u m e r i c  
c h a r a c t e r s  t o  t h e  l e f t  o f  t h e  d e c i m a l  p o i n t ,  a s t r i n g  o f  
a s t e r i s k s  w i l l  b e  o u t p u t  t o  f i l l  t h e  f i e l d  ( n o  d i g i t s  w i l l  b e  
d i s p l a y e d .  

Notes: U n l e s s  ' + '  or I - - '  is u s e d  a h e a d  o f  t h e  f i e l d ,  
n e g a t i v e  numbers  w i l l  r e q u i r e  o n e  o f  t h e  ' # > p o s i t i o n s  
f o r  t h e  s i g n .  I f  ' + '  or  I - '  is u s e d ,  t h e  s i g n  w i l l  n o t  
t a k e  o n e  o f  t h e  Y '  p o s i t i o n s .  

I f  " * "  is u s e d ,  a n y  u n u s e d  l e a d i n g  p o s i t i o n s  w i l l  b e  
f i l l e d  w i t h  a s t e r i s k s  i n s t e a d  o f  w i t h  t h e  u s u a l  b l a n k s .  

Sample  Program -------------- 

1 0  REN *** PRINT USING ***  
20 D I M  IMAGES80, STRINGS25 
30 PRINT "ENTER THE OUTPUT IMAGE FOR 3 FIELDS: s t r i n g ,  

real ,  i n t e g e r "  
40 LINE INPUT IMAGES 
50  PRINT "NOW ENTER THE DATA: s t r i n g ,  real ,  i n t e g e r "  
60 INPUT STRINGS, RLN, NTGR% 
70 PRINT "HERE'S THE FORMATTED OUTPUT" 
80 PRINT USING IMAGES, STRINGS, RLN, NTGR% 
90 PRINT: GOT0 30 

R d r o  
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Sample Run 
------me-- 

.% R i i  
ENTER THE OUTPUT EMPICE FCtR THREE FIELDS: s t r i n s s  real .i integer. 
? # # t # W # # W ?  # # % # # 9  ###### 
NCIl.1 ENTER THE DATA: s.tr . i rr9r rea1-n1i~rtigrr.~ irlteqer 
? LOTSAtUCKs 345623 1283 
HERE 3 TTFIE FORMATTED CtUIPUT : 
LCITSALUCK 345623 1283 
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-- STATEMENT -- 
PRINT USING t o  a  d i s k  f i l e  
P r i n t  Us ing  Format  t o  Di sk  F i l e  

T h i s  s t a t e m e n t  p e r f o r m s  d i s k  o u t p u t  i n  a  manner a n a l o g o u s  t o  
PRINT USING t o  v i d e o  d i s p l a y .  Of c o u r s e ,  none  of  t h e  s p e c i a l  
v i d e o  d i s p l a y  f u n c t i o n s  may be u s e d .  

PRINT U S I N G  o u t p u t s  f o r m a t t e d  d a t a ,  a c c o r d i n g  t o  a n  image 
s p e c i f i c a t i o n  c o n t a i n e d  on a  s e p a r a t e  l i n e  or i n  a  s t r i n g  
e x p r e s s i o n .  When e x e c u t e d ,  it o u t p u t s  t h e  f i r s t  d a t a  i t e m  
a c c o r d i n g  t o  t h e  f i r s t  f i e l d  i n  "image", t h e  s e c o n d ,  a c c o r d i n g  
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TRS-E3C) T3 

t o  t h e  s e c o n d  f i e l d ,  e tc .  I f  t h e r e  are n o t  enough image f i e l d s  
t o  s a t i s f y  t h e  i t e m - l i s t ,  PRINT USING s ta r t s  o v e r  a t  the  
b e g i n n i n g  of  ' image  ' . 
F o r  f u r t h e r  d e t a i l s  on image s p e c i f i e r s ,  see PRINT USING to 
V i d e o  D i s p l a y .  S e e  "Data  F i l e s "  f o r  a d i s c u s s i o n  s f  file access 
u n d e r  RSBASIC. 

Examples  -------- 

PRINT USING #1; " # # # , # # # . # # " ,  A+B 

The  v a l u e  o f  A+B i s  o u t p u t  u s i n g  t h e  s p e c i f i e d  format t o  
f i l e - u n i t  #l. 

PRINT USING #2,  XEY=NAME$; FMTS, NAMES; PAYRAT; EXEMPT% 

NAm$, PAYRAT, a n d  EXEMPT a r e  o u t p u t  u s i n g  t h e  image i n  FMT$, t o  
t h e  r e c o r d  s p e c i f i e d  by t h e  t h e  c o n t e n t s  of  NAI.IES, t o  f i l e - u n i t  
#2 .  

100  . . . . . . . . . . . . . . . . . . . . .  $ # # . # #  # #  
110  PRINT USING # 3 ,  KEY=RECNBR%; 1 0 0 ,  NAMES; PAYRAT; EXEMPT% 

The same t h r e e  i t e m s  are o u t p u t  u s i n g  t h e  image  of l i n e  1 0 0 ,  t o  
r e c o r d  number RECNBR%, t o  f i l e - u n i t  # 3 ,  

Sample  Program -------------- 

S e e  t h e  c h a p t e r  on d a t a  f i l e s .  
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TRS-80 

-- STATEMENT -- 
RANDOMI Z E 
Reseed  Random Number G e n e r a t o r  

RANDOMIZE r e s e e d s  t h e  random number g e n e r a t o r  t o  a random p l a c e  
on t h e  g e n e r a t o r .  I f  y o u r  program u s e s  t h e  RND f u n c t i o n ,  t h e  
same s e q u e n c e  of pseudorandom numbers w i l l  h e  g e n e r a t e d  e v e r y  
t i m e  you Run t h e  program,  T h e r e f o r e ,  you may want  t o  p u t  
RANDOMIZE a t  t h e  b e g i n n i n g  of t h e  program,  T h i s  w i l l  h e l p  
e n s u r e  t h a t  you g e t  a d i f f e r e n t  s e q u e n c e  of pseudorandom numbers  
e a c h  t i m e  you r u n  t h e  program.  

RANDOMIZE needs  t o  be e x e c u t e d  o n l y  once  i n  t h e  p rog ram,  

Example ------- 

RANDOMI Z E 

T h i s  s t a t e m e n t  h e l p s  e n s u r e  you w i l l  g e t  a d i f f e r e n t  s e q u e n c e  of 
random numbers e v e r y  t i m e  you RUN t h e  program. 

Sample Program 
-...------------ 

80 REM *** SAMPLE PROGRAM DEMONSTRAT J MG RANDOM I ZE *** 
'?@ REM 

1 0 8  RANDOM I Z E 
I I @  PRINT CWR$128) ; CHR$I31) 
128 PRINT " P I C K  A NUMBER BETWEEN I AND 5 "  
138 INPUT A 
1 4 8  BX = RND * 5 4 I 
1 5 8  I F  A = B THEN 180 
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TRS-80 @ 

I&@ PRINT "YOU LOSE? THE ANSWER I S  " ;  R s  " -- TRY A G A I N . "  
178 Gt:lTO 12B 
188 PRINT "YOU PICKED THE RIGHT NUMBER -- YOU W I N ? "  : GOTO 12@ 

PICK A NLlMBER 8ETWEEN 1 AND 5 
? 4 
YCtU LOSE? THE ANSWER I S  5 -- TRY AGAIN. 
PICK A NUMBER BETWEEN 1 AND 5 
? I 
t"t:;U LOSE3 THE ANSWER I S  3 -- TRY AGAIN, 
PICK A NUMBER BETWEEN 1 AND 5 
? 3 
YOU PICKED THE RIGHT NUMBER -- YOU WIN ! 
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TRS-BO '" 
-- STATEMENT -- 

READ 
Get Value from DATA Statement 

READ vat  i ab l e ,  . . . 

READ assigns a value from a BWTA statement to the "variable', 
The first time READ is executed, READ assigns the first value in 
the first BATA statement to its f i r s t  'variable8, The second 
time, READ reads the second v a l u e  in the first DATA statement 
and assigns it to its second variable, READ continues to assign 
data to its variables in sequential order moving to the second 
BWTA statement when all the data in the first DATA statement h a s  
been read, 

An Out of Data error occurs if there are more attempts to READ 
than there are DATA items, 

Mote: Also see DATA, 

Examples 
....------- 

READ T 

Reads a numeric value from a DATA statement, 

READ S$, %, U 

Reads values for S$,  T,  and U from a DATA statement 

Sample Program -------------- 
EB RCM *** SAI"TPL..E PROGRAM 3EMC)NSTRATING READ *** 
98 REM 

I@@ REM *** READ IN D I SCt:lUNT QUAL 1 F T CAT 4 0NS w** 
f 18 READ (;!I$$ 
f28 DATA "PRE-PAYMENT DISCOUNTUy "QUANTITY DISCOUNT" 
i3Qf REM *** READ IN DISCOUNTS *** 
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TRS-eO '& 

1463 READ DI 5 D2 
158 DATA .a59 .Q7 
I&@ REM 
170 P R I N T  ~ 1 % ;  w --- " a  , a ~ * i a a :  " x u  
188 P R I N T  Q2$; " --- '9 ;z~(.l@a]; 'q1" 

*RUN 
PRE-PAYMENT lDISCCtUNT --- 5 % 
Q U A N T I T Y  D I S C O U N T  --- 7 "/. 
S T O P  L I N E  1863 

Radle 
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T R S - 8 0  - 
-- STATEMENT -- 

READ from a disk file 
Read Contents of Disk File 

This statement performs disk input of binary records written 
with the W l T E  statement, "variable-list"must mteh the 
'item-listbused when the record was written, in number and type 
sf data items, String variables must be large enough to contain 
string data; integer data must be read into integer variables; 
ete, 

See "Data Files" for a discussion of file access under RSBASIC,  

Examples -------- 
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READ #l; A; B 

Values for A and B are read from file-unit #1, 

READ # % ,  XEY=NAEIE$; PAYRAT, EXEMPT% 

PAURAT and EXEMPT are read from the record indexed by the 
contents of NME$, in file-unit #2. 

READ #3, XEY=REGNBR%; PAYRAT, EXEMPT% 

The same two items are read from record number REGNBR%, in 
file-unit #3, 

Sample Program -------------- 

See the chapter on data files, 

R a w ,  
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T m S - 8 0  a 

-- STATEMENT -- 

REAL 
D e f i n e  V a r i a b l e s  as R e a l  Numbers 

REAL d e f i n e s  a l l  v a r i a b l e s ,  or a l l  b e g i n n i n g  w i t h  t h e  l e t te rs  
s p e c i f i e d  i n  ' l e t t e r - l i s t1  as  real.  However,  a t y p e  
d e c l a r a t i o n  c h a r a c t e r  w i l l  o v e r r i d e  t h e  REAL s t a t e m e n t .  R e a l  
numbers  are s t o r e d  i n  8 - b y t e s  a n d  h a v e  1 4  d i g i t s  o f  p r e c i s i o n ,  
a l t h o u g h  o n l y  6 are  p r i n t e d .  

REAL w i t h  a l e t te r  l i s t  may b e  u s e d  a f t e r  a n  INTEGER o r  STRING 
s t a t e m e n t  t o  o v e r r i d e  t h e  i n t e g e r  or s t r i n g  d e f a u l t s  f o r  c e r t a i n  
s p e c i f i e d  v a r i a b l e  names.  F o r  example :  

1 0  INTEGER 
20 REAL A-C 

c a u s e s  a l l  v a r i a b l e s ,  e x c e p t  t h o s e  b e g i n n i n g  w i t h  t h e  le t ters  A 
t h r o u g h  C ,  t o  b e  i n t e g e r s .  V a r i a b l e s  b e g i n n i n g  w i t h  A ,  B, a n d  C  
are real .  

Note: F o r  more i n f o r m a t i o n ,  see t h e  c h a p t e r  on BASIC C o n c e p t s .  

E x a m p l e s  -------- 

REAL I ,  W-Z 

C a u s e s  a n y  v a r i a b l e s  b e g i n n i n g  w i t h  t h e  le t ters  I or W t h r o u g h  Z 
t o  b e  real v a r i a b l e s .  However, I% w o u l d  s t i l l  b e  a n  i n t e g e r  
v a r i a b l e  b e c a u s e  o f  i ts  t y p e  d e c l a r a t i o n  t a g .  
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Sample Program -------------- 

i m  INTEGER 
2E1. WEAL X 
313 A =. 1.23 
4fd X - 1 . 2 3  
50 PRINT " A  EQUALS"; A 
hfd PRINT " X EG!UAL-S" '; X 

*RUN 
A ErJ!UALS 1 
X EQUALS 1.23 
STi:)P L I N E  hfd 

Ranlro 
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-- STATEMENT -- 

REM 
Comment L i n e  ( ~ e m a r k s )  

REM i n s t r u c t s  t h e  Computer t o  i g n o r e  t h e  rest of t h e  program 
f i n e ,  T h i s  a l l o w s  you t o  i n s e r t  r e m a r k s  i n t o  your program f o r  
d o c u m e n t a t i o n ,  Then,  when you or someone else l o o k s  a t  a 
l i s t i n g  of your  program,  it w i l l  b e  easier t o  f i g u r e  o u t ,  

The a p o s t r o p h e  ( ' 1  may b e  s u b s t i t u t e d  f o r  REM. 

Examples 

REM T h i s  is a remark  
REM 
XEM "*"""""&"""""""""""""" 

1 T h i s  is  a remark  

A l l  s f  t h e s e  l i n e s  w i l l  b e  i g n o r e d  when t h e  program is e x e c u t e d ,  

X-l. : REM I n i t i a l i z e  X 
X-X+l : REM I n c r e m e n t  X 

Both s t a t e m e n t s  on t h e  r i g h t  s i d e  of  t h e  c o l o n  w i l l  be i g n o r e d  
when t h e  program i s  e x e c u t e d ,  

Sample Program -------------- 
I@ REM THIS XS A REMARK 
20 P R I N T  " SAMPLE PROGRAMi' 
30 WEM I T  WILL DO N ~ T W I N G  TO THE PROGRAM 
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-- STATEMENT -- 

RESET BREAK 
Disable the <BREAK> Handling Routine 

W E!;E1l' MHEAK 

RESET BREAK disables the <BREAK> handling routine you set up 
with ON BREAK GOTO, 

For example, you might use ON BREAK GOTO so that a personss 
pressing the <BREAK> key w i l l  be handled a certain way at the 
first of your program, However, in the second part of your 
program you might want BASIC to handle <BREAK> in the normal 
way. You may then use RESET BREAK to get BASIC to ignore the ON 
BREAK GOTO statement, 

Note: Also see ON BREAK GOTO 

Example 
------- 

RESET BREAK 

Causes BASIC to ignore t h e  previous ON BREAK @OTO,sta"cernen"c.nd 
handle <BREAK> in the normal way. 

Sample Program -------------- 

See ON BREAK GOTO. 

RMm 
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-- STATEMENT -- 

RESET ERROR 
D i s a b l e  E r r o r  H a n d l i n g  

RESET ERROR 

RESET ERROR d i sab les  a n  ON ERROR GOT0 s t a t e m e n t .  A l t h o u g h  ON 
ERROR GOT0 is  d isabled  every t i m e  it is u s e d ,  RESET ERROR 
d i sab les  a n  ON ERROR GOT0 s t a t e m e n t  t h a t  has  n o t  y e t  been used.  

N o t e :  A l s o  see ON ERROR GOTO, ERR, ERROR, and RESET GOSUB. 

E x a m p l e  ------- 

I f  you a re  u s i n g  ON ERROR GOT0 t o  t r a p  a possible error i n  one  
pa r t  of t h e  p r o g r a m ,  b u t  d o n ' t  w a n t  any  errors trapped i n  
a n o t h e r  p a r t  of t h e  p r o g r a m :  

RESET ERROR 

Would cause t h e  ON ERROR GOT0 s t a t e m e n t  t o  be i g n o r e d .  

Sample P r o g r a m  

€363 WEM *** SAMPLE PROGRAM DEMONSTRATING RESET ERROR *** 
98 REM 

180 ON ERROR GOTO 1863 
118 PRINT "INPUT A NUMBER" 
1263 INPUT A 
130 RESET ERROR 
1 4 0  PRINT "THE NEXT ERROR I N  T H I S  PROGRAMw 
1 5 0  PRINT "WILL BE HANDLED I N  THE NORMAL MAY" 
1663 PRINT A/@ 

Radw, 
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Tms..sa a 

170 STQP 
180 IF:' E R R  .::>. 5 THEN ERROR E R R  
198 PRINT "YOU MAY ONLY INPUT A NUMBER" 
2BOI GOTO I@@ 

RUN 
I N P U T  A NUMBER 
? ER 
YOU MAY ONLY INPUT A NUMBER 
I N P U T  A NUMBER 
? 4 3  
THE N E X T  ERROR I N  THIS PROGRAM 
WILL BE ClAMDLEB IN THE NORMAL WAY 
D I V I S I O N  EV ZERO ERROR L.TNE 158 
1. E+bJ 

S"I"0P L.. X ME f 7@ 
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-- STATEMENT -- 
RESET GOSUB 
C l e a r  A l l  R e t u r n s  

RESET GOSUB 

W h e n e v e r  GOSUB is u s e d ,  t h e  C o m p u t e r  m u s t  store t h e  r e t u r n  
address. N o r m a l l y ,  t h i s  r e t u r n  address is cleared when  t h e  
RETURN s t a t e m e n t  is executed. 

H o w e v e r ,  i f  a n  error h a n d l i n g  r o u t i n e  is  executed,  t h e s e  r e t u r n  
addresses m i g h t  n e v e r  be cleared. By u s i n g  t h e  RESET GOSUB 
s t a t e m e n t  i n  y o u r  error h a n d l i n g  r o u t i n e ,  BASIC w i l l  clear a l l  
o f  t h e s e  r e t u r n  addresses. 

Note: A l s o  see ON ERROR GOTO, GOSUB, a n d  RETURN. 

E x a m p l e s  

RESET GOSUB 

T h i s  s t a t e m e n t  clears a l l  r e t u r n  addresses. 

S a m p l e  P r o g r a m  -------------- 

10 REM *** RESET GOSUB STATEMENT *** 
15 DIM S$1 
20 ON ERROR GOTO 1000 
30 PRINT "SELECT OPTION l i  21 OR 3: " ;  
4 0  S$ = INPUT$(2)  
5 0  0% = VAL%(S$) 
6 0  ON 0% GOSUR 1085 2005 300 
716 GC1TO 30 

100 PRINT "OPTION 1" 
110 RETURN 
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300 PRINT "r:>PTIC)N 2" 
218 RETURN 
300 PRINT i'OPTION 3" 
318 RETURN 
i808 RESET G{:)sue 
1Q10 GCj"f? 3G3 

3. RU 
SELECT OPTION 1 y 2* OR 3: 1 
OP'TION 1 
SELECT OPTION 1 s  2 9  3: 2 
(:)PTION 2 
SELECT OPT Tt2N 1 9 2 ,  OR 3 : 3 
t:)PTION 3 

Radre 
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-- STATEMENT -- 

RESTORE 
Reset Data Pointer 

When the Computer is READing data, it will read the data from 
the DATA statements sequentially and quit reading when all the 
data has been read. This means that without RESTORE, you can 
only use each data item once. 

RESTORE causes the next READ statement to start over in reading 
the first item in the first DATA statement again. If you 
specify a line number it will start over reading the first data 
item on that particular DATA line. 

Examples 
-------- 

RESTORE 300 

The next READ statement will begin reading the first data item 
on the DATA statement at line 300. 

RESTORE 

The next READ statement will begin reading the first data item 
on the first DATA statement line. 

Sample Proyrarn 
-------------- 

8@ REM +*:+ 5AMPL.E PROGRAM T)E:MT~NS'lRA" I N RE:ST'6RE *.E* 
{WJ REM 
9": REM ".) 

l(il@ REM 5.s.~- REAI:) IN PRfI>MP-rS %..E-+ 
l@!5 REP! 

0 I HER ANSWER" "S't'IIEEP T R Y  INGS\ I' ll' B E G I N S  M I  T'1-1 A N  A "  Y "l..ASl''l 1 1 @ D A T A  "TFt'k" AN -" 
12L3 READ PROMPT'$ 
13&3 I F  pROMP"r$ =. " "L.AS"f'" TF]EP\f RESTORE:  GOl"t t  $Z@ 
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140 REM 
145 REM 
15@ REM *.** REG I F 4  GECtGRAPt-IY EDUCATI iIN FRCIGRAM ***. 
155 REM 
I&@ PRINT "MHAT I S  THE CAPITAL. OF' TEXASii 
1'70 INPlJT A$ 
1BCa I F A% (::. "AUSTIf4" Tt-IEN PRf fJT F)ROMPT% :: GOTCt 120 
148 PRINT " VERY Gr:tOD. . "THAT' S 'Tt--1E ONLY t;,!LI&SeT I ON ME WAVE f O R  I".tr:lW, , , '" 

*RU 
WHAT I S  THE CAPITAL OF TEXAS 
? AUSeI^IN 
VERY EiCtCtD. , TI-+AT' S THE CtNLY QUESTIOF4 WE Ir4AVE FOR NOU. , . 
STOP L I N E  14r23 
*RU 
WHAT I S  THE CAPITAL. OF' TEXAS 
? NEWARK 
TRY ANOTHER ANSWER 
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-- STATEMENT -- 
RESUME 
T e r m i n a t e  E r r o r - T r a p p i n g  R o u t i n e  

RESUME 
E x e c t i o n  r e s u m e s  a t  t h e  b e g i n n i n g  of  t h e  s t a t e m e n t .  

c a u s i n g  t h e  error. 

RESUME NEXT 
E x e c u t i o n  r e s u m e s  a f t e r  t h e  s t a t e m e n t  c a u s i n g  the 

er ror .  

RESUME t e r m i n a t e s  a n  e r r o r - h a n d l i n g  r o u t i n e  by s p e c i f y i n g  w h e r e  
n o r m a l  e x e c u t i o n  is t o  r e s u m e .  P l a c e  a RESUME s t a t e m e n t  a t  t h e  
e n d  o f  a n  e r r o r - t r a p p i n g  r o u t i n e .  T h a t  way l a t e r  errors c a n  
a l s o  b e  t r a p p e d .  

RESUME c a u s e s  t h e  Computer  t o  r e t u r n  t o  t h e  s t a t e m e n t  i n  w h i c h  
t h e  error o c c u r r e d ,  RESUME NEXT c a u s e s  t h e  Compute r  t o  b r a n c h  
t o  t h e  s t a t e m e n t  f o l l o w i n g  t h e  p o i n t  a t  w h i c h  t h e  error 
o c c u r r e d .  

Example  

RESUME 

I f  a n  e r r o r  o c c u r s ,  when p r o g r a m  e x e c u t i o n  r e a c h e s  t h e  l i n e  
a b o v e ,  c o n t r o l  w i l l  b e  t r a n s f e r r e d  t o  t h e  s t a t e m e n t  i n  w h i c h  t h e  
error o c c u r r e d .  

Sample  P r o g r a m  -------------- 
E?G3 REiM *. .n *. SAPIF'LE FROGRAM IlE:M(:)NSTRATI NG RESUME *.** 
Y@ WEM 

1G38 ON ERRc:)R GCatO 5@G3 
1if l  REAT) A 
1263 P R I N T  A S  
1363 GCt'TQ 110 
14El D A T A  1 5  2 s  3 s  4s 5s b 
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TRS-80 " 

'15a 1;;?"['i:)p 
5,(;@ I F  ERR .<:> 7 TI-IEN ERROR E:RR 
51Q PRINT "DO YOU WANT T O  PRINT THE L I S T  AGAIN" 
"!28 INPUT R$ 
53af I F  R$ = "Ni:tn TtiEN STOP 
548 RESTORE 
55Q ON ERROR GOT 6 5@0 
568 RESUME 

* R!J 
1 .- 

d: 

5 6 
A I N  
? YE!; 

1 .- L 
5 6 

A I N  
? NCt 
ST"P 1.. I NE 53@ 

- 
A 4. 

DO YOU WANT TO PRINT THE L I S T  AG 

3 4 
DO YOU WANT TO PRINT THE L I S T  AG 
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TRS-BQ 33% 

-- STATEMENT -- 

RETURN 
R e t u r n  C o n t r o l  to Calling Program 

RETURN ends a s u b r o u t i n e  by returning control to t h e  statement 
immediately following the most-recently executed GOSUB, I f  
RETURN i s  e n c o u n t e r e d  without e x e c u t i o n  sf a m a t c h i n g  GOSUB, an 
error w i l l  occur,  

Example 
------- 

RETURN 

This P i n e  ends the s u b r o u t i n e ,  returning execut ion back to t h e  
l i n e  immediately following t h e  mast recently executed GOSUB, 

Sample Program 
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-- FUNCTION -- 

RND 
Generate Pseudorandom Number 

RND produces a pseudorandom number between 0 and 1, Programmers 
commonly use it to introduce the element of chance in a program. 

T h i s  random number is generated by using the current "seed" 
number. When you specify a "umber9 with RRB, RND reseeds the 
generator with that "numbers. To reseed the generator at 
random, use the RANDOMIZE statement, 

a RND always returns a real number between 8 and I, The examples 
below show how to produce random integers higher than I. 

Examples 

PRINT RND 
Prints a random number between 0 and 1, 

PRINT RNB * 2 

Prints a random number between 0 and 2. 

PRINT INT(RND * 2 )  

Prints either 0 or I at random. 

PRINT INT(RNB * 2 + 1) 

Prints either 1 or 2 at random, 

P R I N T  INT(RND * 100 + 1) 

Prints a random whale number between % and LOO, 
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TRS-80 @ 

A = RND 

A random number between 0 and 1 i s  assigned t o  A .  

Sample Prograins -------------- 

E3C3 REM *** SAMPLE PROGRAM DEMONSTRATING RND *** 
90 
95 FlANUOM l ZE: 

100 X = IN.1-IRNDIGJ) ++ 6 )  + 1 
110 Y = INT(RND(C3) *. 6 )  c 1 
.t:Z@ F3RIM'T: FqIpJT "'ii:)lJR Rol-I... Isr i ;  );; "{&JDU; Y ;  "--.----"; ); + Y 

* F i l l  t\J 
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T"RS1(3C) m' 

-- FUNCTION -- 

SEG$ 
G e t  S u b s t r i n g  

SEGS r e t u r n s  a s u b s t r i n g  o f  ' s t r i n g t .  T h e  s u b s t r i n g  b e g i n s  a t  
' p o s i t i o n ' i n  t h e  ' s t r i n g '  a n d  i s  ' l e n g t h '  c h a r a c t e r s  l o n g .  

E x a m p l e s  -------- 

I f  A$ = "WEATHERFORD" t h e n  

PRINT SEG$(A$, 3 ,  2 )  

P r i n t s  'AT' .  

P u t s  'ATHERFORD' i n t o  F $ .  

S a m p l e  P r o g r a m  -------------- 
€?a REM *** SAMPLE PROGRAM DEMONSTRATING SEG$ *** 
90 REM 

3O@ PRINT "AREA CODE AND NUMBER (NNN-NNN-NNNN)" 
1 l M  INPU'T pH4 
120  EX$ = SEG$IPH$5553) 
13Vf PRIN'I" "NUMBER I S  I N  THE "; EX$: " EXCHANGE" 
1463 GCrTO i @a 
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SFRS-BC) 

-- FUNCTION -- 

SGN 
G e t  S i g n  

SCN ( number ) 
' n u r n b e ~ - '  i s  a n u r n e r i c  e x p r e s s i o n  

T h i s  f u n c t i o n  r e t u r n s  t h e  s i g n  of t h e  ' number"  I t  r e t u r n s  a 1 
i f  t h e  number i s  p o s i t i v e ,  0  i f  it is  a 0 ,  a n d  -1 i f  it i s  
n e g a t i v e ,  

E x a m p l e s  -------- 

PRINT SGN(5) 

P r i n t s  1. 

PRINT SGN(-5) 

P r i n t s  -1. 

PRINT SGN(0) 

P r i n t s  0 .  

D e t e r m i n e s  t h e  v a l u e  of k * B a n d  a s s i g n s  t h e  a p p r o p r i a t e  
number (-1, 0 ,  I) t o  Y .  

PRINT S G N ( N )  

P r i n t s  t h e  a p p r o p r i a t e  number .  

Sample  P r o g r a m  
-------------- 

Radw, 
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E312) REM *** SAMPLE: PRCtGRAM DEf"lr:,NSTWAT'lfJCJPNl"RATl SGN *.** 
9k9 REM 

1k9M PRINT "ENTER A NUMBER" 
1:kO INPUT X 
1212) ON SGN(%) + 2 GOTO 13@s 14at 15@ 
XSO PRINT "NE(iATIVEU : S'TOP 
1412) PRINT "ZERO" : ST0P 

PRIN-T '"OSI'TlVE'? :'?"OOFJ 

*FiU 
ENTER A NUMBER 
? 3 
POSIT f VE 
STOP L I N E  150 
* RU 
ENTER A NUMeaER 
? -8 
NEGA"I" I VE 
STOP L I N E  13B 
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-- FUNCTION -- 

SIN 
Compute S i n e  

S IN(  number ) 
' number '  is a numer i c  e x p r e s s i o n .  

SIN r e t u r n s  t h e  s i n e  o f  t h e  ' n u m b e r ' ,  wh ich  mus t  b e  i n  r a d i a n s .  
To  o b t a i n  t h e  s i n e  of  X when X i s  i n  d e g r e e s ,  u s e  SIN(X * 
. 01745329251993) .  

The r e s u l t  i s  a l w a y s  a real  number .  

Examples  
------- - 

A s s i g n s  t h e  v a l u e  of  SIN(MX) t o  W .  

PRINT ~ 1 N ( 7 . 9 6 )  

P r i n t s  t h e  v a l u e  -994385 .  

P e r f o r m s  t h e  i n d i c a t e d  c a l c u l a t i o n  a n d  stores it i n  E. 

Note: T r i g o n o m e t r i c  f u n c t i o n s  are n o t  l o a d e d  when you  l o a d  t h e  
BASIC C o m p i l e r ;  t h e y  are l o a d e d  upon demand. T h i s  m i g h t  c a u s e  a 
s l i g h t  d e l a y  when u s i n g  t h e s e  f u n c t i o n s ,  s i n c e  t h e y  mus t  b e  
l o a d e d  i n t o  t h e  s y s t e m  f i r s t .  

Sample  Program -------------- 
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8(2t REM **.* SAMPLE: PROGRAM DEMONSTRATING S I N  *** 
9(i3 REM 

1 i30 F ' F I I  N l '  " INPUT' AN ANGL.E I N  DE:GREESM 
1 1 W  INt2UT A 
120 PRINT' "S INE I S " ;  S I N ( A  * .01745329)  
1 2 ~ 1  ~ 0 " r 0  1aa 

*RU 
INPUT AN ANGL.E I N  DEGREE:S 
? 3 W  
FiINE: I S  0.5 
INF'IJT AN ANGLE I N  DEGREES 
? --e 
SINE IS-0.1391'73 
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-- FUNCTION -- 

SQR 
Compute S q u a r e  Root  

SQR r e t u r n s  t h e  s q u a r e  r o o t  of t h e  ' n u m b e r ' .  The r e s u l t  is 
a l w a y s  a r ea l  number.  

I f  'number i s  a n e g a t i v e  v a l u e ,  SQR w i l l  p r i n t  a w a r n i n g  a n d  
t h e n  r e t u r n  t h e  s q u a r e  root of t h e  a b s o l u t e  v a l u e  of ' n u m b e r ' ,  

Examples  

PRINT SQR(9)  

P r i n t s  3 .  

PRJNT SQR(6 + 3 )  

P r i n t s  3 .  

PRINT SQR(155 .7)  

P r i n t s  1 2 , 4 7 8 ,  

Y = SQR(A * B )  

A s s i g n s  t h e  v a l u e  of t h e  s q u a r e  root  of A * B t o  Y e  

Sample  Program 
-------------- 

Ram 
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TRS..BO = 

88 REPI *.** SATVPL:  PROGRAM L)E:Mi:>RiSTffAT'I NG SI:~R 3.a.4. 
'?VJ HEM 

1 fig@ FRI NT " "MUMBE:RN "r5"SQUARE Rr:,O"l"u 'r: l3 'Ntif"lE3ERfi "i i y ~ ~ ~ A f : < ~ :  f+:jt:)-r is 

1110 r-frff X 2 1 "fa tp!+ S ' r ~ p  2 
2 PRZN"I X Y  E;BF?(X)? X + j . 9  S Q R I X  -I- 1 )  
I;3@ NEXT X 
14@ GC)TO 140 

SQUARE ROf:>T 
J 
.j ,73205 
2,23&s;97 
53,64575 
".* 
,.$ 

3,31662 
3 ,  &ti7555 
3.87298 
-4, S;i311 
4.3519 
4 "iES=j ii3 

a ... a".. 
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-- STATEMENT -- 

STOP 
S t o p  P r o g r a m  E x e c u t i o n  

STOP t e r m i n a t e s  e x e c u t i o n  o f  y o u r  p r o g r a m  a t  t h e  l i n e  number y o u  
s p e c i f y .  N o r m a l l y ,  STOP is u s e d  t o  t e r m i n a t e  e x e c u t i o n  a t  a 
l i n e  o t h e r  t h a n  t h e  e n d  of t h e  p r o g r a m .  

U n l i k e  END, t h e  c o m p i l e r  w i l l  c o m p i l e  t h e  e n t i r e  p r o g r a m  
i n c l u d i n g  t h e  l i n e s  f o l l o w i n g  t h e  STOP s t a t e m e n t .  However ,  when 
t h e  p r o g r a m  is e x e c u t e d ,  n o  l i n e s  a f t e r  STOP w i l l  b e  e x e c u t e d .  

Mote:  STOP i s  u s e d  i n  t h e  same manner  END i s  u s e d  w i t h  t h e  
BASIC I n t e r p r e t e r .  

Example  
------- 

STOP 

T h i s  l i n e  i s  t h e  l a s t  l i n e  e x e c u t e d .  No l i n e s  f o l l o w i n g  it are 
e x e c u t e d  . 

Sample  Proyrarn 
-------------- 

EiC3 RE!:M +$.~..a S&MF)L.-E::: PROGRAM DE::Mt:)NSTFIATINC;; STOP w + . . . ~  
90 FSEM 

li3m FjRI  N-I" 'T?O VCiV WANT' 7'0 Gt:)NT I NUE" 
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-- FUNCTION -- 

STR$ 
Convert to String Representation 

STR$, the inverse of VAL, converts the 'numbers to a string. 
For example, if X = 58 ,5 ,  then STRSIX) equals the string 
" 5 8 . 5 " -  Notice that a leading blank is inserted before 58.5 to 
allow for its sign, 

While numeric operations (such as addition, subtraction, 
multiplication, and division) may be performed on X ,  only string 
functions and operations may be performed on the string " 58 .5 " ,  

You may use an image with STRS to specify the format in which 
you want the number printed, See PRINT USING for information on 
how to construct an image, If you don" use an image, the 
number will be printed in the real number format. See PRINT for 
an explanation on how real numbers are printed. 

Examples 
-------- 

A$ = STR$(100) & " DOLLARS" 

Assigns "100 DOLLARS" to A $ ,  

PRINT "NUMBER " & S T R $ ( ~ + ~ )  

Prints NUMBER 9 ,  
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C o n v e r t s  t h e  number  X i n t o  a s t r i n g  a n d  stores it i n  S$.  

P r i n t s  l . E + 7 .  ( S e e  PRINT f o r  a n  e x p l a n t i o n  o f  t h e  E  n o t a t i o n . )  

A s s i g n s  "35592163"  t o  A$. 

PRINT S T R $ ( 6 0 0 0 0 0 0 0 0 ,  " # # # # # # # # " )  

P r i n t s  " 6 0 0 0 0 0 0 0 0 " .  

PRINT S T R $ ( 6 0 0 0 0 0 0 0 )  

P r i n t s  6.E+8.  

PRINT S T R $ ( 3 5 . 2 4 ,  A $ )  

P r i n t s  " 3 5 . 2 4 "  i n  t h e  f o r m a t  c o n t a i n e d  i n  A $ .  

S a m p l e  P r o g r a m s  --------------- 

5 REKM ***. SAMF)L.E PROGRAM DEMZ)NSTRATI NG STRQ, *.*..% 

h REM 
1G3 PRINT " INPUT ITEM NUMBER" 
15 INPUT ITEM 
2G3 F ' f l I  N"T " INPUT COST OF' ITEM" 
;t5 INI:)VT C(ItEjT 
30 PR I CE: -: C(1)S-r ic 2. fr 
4@ CODE:$ =:: " I "  & fTR$ I ITEM)  8~ " C "  & STR$(COST) e! " P "  e! STR$(FRICE:) 
5a PR I Ng' " 1 TEM I S  Nt:)W CtIIDED AS " ; CtIlDE$ ".sTtI)P 

*WU 
I NPU'V' ITEM NUI'IEER 
? 4 
I NPIIT CC:C)ST OF I TEPi 
'? 4.95 
I TE:M I S  fdOW COUED AS I4C4.. $5 P 12 .375  
~- r t : ) i~  LINE 5a 
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TRS-BO 

le! PRINT "TYPE A NUMBER WITH 14. D I G I T S  OR L.ESS" 
2(21 If\lFJUT A 
30 PRINT " THE NUME?,ER M I  Tfi(:)UT THE FCjRMAT I S  PRINTED : " ; STFI$ ( A 1 
41i3 PR 1 NT " TI.-IE NIJMBER GJ I TH THE Fzi:1RMAT ' f # # 4 * # # # .  ##f###f7 I S : ; 
50 PRINT ST R $ ( A 9  "#######.  #######'I } 

*RU 
TYPE A NUMBER WITH 14 D I G I T S  OR LESS 
? 789 "766542 
THE NI.IMBER WITHC1UT' THE FORMAT I S  PRINTED : 789.767 
THE NUMBER W I T H  THE FORMAT '#######.#######' IS :789.7665428 
STOP L.INE 5E3 
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STKf NZ 
Define Variables as Strings 

STRING causes 1311 variables in the prograin to be classi3ied as 
string anless a type declaration tag is used, All string 
variables will be stored as if they have 255 cnaracters unless 
you specify a length, 

If you as? ' letter-list @ , o n l y  variable names beginning with 
those letters will be classified as string, 

Note: For more information, see the chapter on BASIC Concepts. 

STRING C ,  L-Z 

Causes a n y  variables beginning with the lettsrs C or t through Z 
ta be stri~g variables, unless a type declaration is added. 
Each of these variables will+ be stared as a 255-char2cter 
string. 

Causes all variables to be 255-character string variables, 
unless a type declaration tag is used, 
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T"C=lS=BQ T3 

C a u s e s  a l l  v a r i a b l e s  t o  be  5 - c h a r a c t e r  s t r i n g  v a r i a b l e s ,  u n l e s s  
a  t y p e  d e c l a r a t i o n  t a g  is u s e d .  

STRING"1 A-F 

Causes  a l l  v a r i a b l e s  b e g i n n i n g  w i t h  t h e  l e t t e r s  A t h r o u g h  F t o  
be  1 - c h a r a c t e r  s t r i n g  v a r i a b l e s  u n l e s s  a  t y p e  d e c l a r a t i o n  t a g  is 
used .  

Sample Proyrarns 
--------- ------- 

* F i i  f 
@ ?YPE: I N  A MESSAGE 

'? .'r !; :,: A ",-FS 
<. 

T'YPEt: It4 A S f N G i  ... E: Ct.,IAF(AClER E ",- F' F-' "' ' '; .... EJ;,AI,;E MA!!; :: 'f H?:5 T S A T'ES'T 
t-fE!: Cb{A A (':-I' Ei: R 6.3 A% -; 

$j"!-[)F' I 'f]qF .... . . - 
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TRS-80 

-- FUNCTION -- 

STRINGS 
Return String of Characters 

STRING$  is 
to print a 
string of 
the string 

useful for creating graphs or tables, where you want 
large string of the same characters- It returns a 

the character you specify. Row many characters are in 
depends on the length you specify- 

PRINT STKING$(fO, " - " )  

A string of 25 X ' s  - XXXXXXXXXXXXXXXXXXXXXXXXXX - is s tored as 
B$ * 

Sample Program 
-------------- 

EjpJ RE;:'i"l *.j;..* SAMpi,,,E: TRGRAM DEMC;f,J$?'F<b-f ST'R I NG$ -j$..g.s 

"30 " @ RI e.3"r @ L,! Fi ' ' -- , .  \aid.rH? ; CHH$i31 I :: :xi z:: ~4 a @ FBI ;[ N..r CF4-r ( [a <.'"..' ,, "'" " "."""; '." 
.,L kj .. ..it+ I.... f:- I- E: A i:: i-I T E PI '' 

1:20 F:'r:?H 1 =:: 1 -rr:, & 
. . 130 READ A : X :::= X ..b. 2 

340 FRIN"T C R - r { X s m ) ;  "1 ' ' rE :M " ' ;  3 ;  " """;''rWlr.IG$fAs " ) ; " " j  

15Q NEXT 1 
l iSO GOTO I b B  
1.70 'fjA"T'rs, 115 7 44 y "a7 213r 553 (3 
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-- STATEMENT -- 
SUB 
Name and Define Subprogram 

SUB must always be the first statement in a subprogram. It 
names the subprogram and lists its dumny variables. These dummy 
variables are given the values of whatever variables or 
constants are passed from the main program in the CALL 
statement. 

For instance, if the SUB statement lists the dummy variable X 

e (SUB "SUB"; XI, and the CALL statement sends it the value Y 
(CALL "SUB"; Y), X will be given the value Y. 

The type of dummy variables in the SUB statement must match the 
type of variables in the corresponding CALL statement. 

Examples 
-------- 

SUB "DEPKEC1'; A, B 

This is the first line of the subprogram named "DEPREC". The 
dummy variables are A and B. They will be contain the value of 
whatever variables, expressions, or constants are sent to them 
by the CALL statement in the main program. 

SUB "TABLE"; A$, B$, C ,  D, E( , ) 

Initiates and defines the subprogram named "TABLE". The dummy 
variables are A$, B$, C, D, E( , 9 .  

SUB "GRAPH "; HORZ, VERT 

Initiates and defines the subprogram named "GRAPH", The dummy 
variables are HORZ and VERT. a 

Radie  hack" 
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T$3s1ea @ 

Note: For more information on subprograms see the Section'on 
Segmenting Programs. Also see CALL, END, and SUBEND. 

S a m p l e  Program -------------- 
88 REM **.a. SAMPLE PROGRAM DEMONSTRATING SUB *** 
90 REM 
I@@ A!& = "817 /929-585&"  
11 @ = "&12/ '&33-5811" 
120 PRINT "TELEPHONE NUMBERS :" 
1 x 1  PRINT ne: PRINT EM 
1 4 8  ZIAL.1.. "AREAw ; A% 
1 5 0  CALL "AREA": Re 
1663 PRINT "THE AREA CODES ARE "; A%; a AND "; Bs 
170 END 
188 SUB "AREA"; T$ 
190 T e  = SEG%(T$Y 1 3 3 )  
;I:@@ SCtREND 

*FiU 
TEL-EPt-I(:lNE NUME3ERS : 
81?/927--5856 
~ 5 1  Z f  633--581 1 
THE AREA CODES ARE 817 AND 612 
S"T'OP L I N E  178 

Radm 
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TRS-80 T9 

SUBEND 
End Subprogram 

SUBEND i s  t h e  l a s t  s ta tement  i n  t h e  subprogram. I t  r e t u r n s  
execut ion  back t o  t h e  s ta tement  i n  t h e  main program immediately 
fo l lowing  t h e  s ta tement  which CALLed t h e  subprogram. 

Returns c o n t r o l  back t o  t h e  main program. 

Note: For more in format ion  on subprograms, s e e  t h e  s e c t i o n  on 
Subprograms. Also see  CALL, E N D ,  and SUB,  

Sample Program 
-------------- 
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-- STATEMENT -- 

SWAP 
Exchange Values  of V a r i a b l e s  

SWAP v a r i a b l e l ,  v a r i a b l e 2  

T h e  SWAP s t a t e m e n t  a l l ows  t h e  v a l u e s  of two v a r i a b l e s  t o  be 
exchanged. E i t h e r  o r  both of t h e  v a r i a b l e s  may be  e l emen t s  of 
a r r a y s .  Both v a r i a b l e s  must be t h e  same t y p e  o r  a Type Xismatch 
e r r o r  w i l l  r e s u l t .  a 
Example 

SWAP F1, F2 

T h e  c o n t e n t s  of F2 a r e  p u t  i n t o  F1, and t h e  c o n t e n t s  of F 1  a r e  
p u t  i n t o  F2. 

Sample Program ----------- --.- 
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11.8 11: Atti;) > A(ti;..t-:j, .) "f'I..{EN :;WAF3 A ( 4 j  &,(1<..1..1) :: F- .-: I 
I."B )." ti; . z:.. \ -... +. I :: I F:' ti; .... ... "t 1- t-1%:: rd I i ~3 
1;'9 ,... 1 2 ~ 1 ~ 1  *..n. .E I:I t 1-1 T. I:I 1.1 (3 17 ~ : j  a t ;2. ;:3.9 tx j. 1-1 1.1 TI .I: j. 1 I- := (iJ ,% %. * 
I -@q I F: F:' :: 

%,.. . i T'HE:N ii4@ 
14.0 F'RINT "E>&+TA Si:tR"f'E'j. E:NT) "f'If.IIE: =:: " ; T A B  I Jc8)  ; TIl"lEr0; 
j.Kj@ F)F'lfN''I":: F'RII\J'f "f.-IE'[4F' '["r' f S  i'}py)[::R: " .. . . . "  .- 
:itJ@ FOR I =: 1. Ti:) 58:  F'R]:rd"f' $)(I); : NE:X"l I 

* R\.! 
t-lE:RE:: ARE Nlfl"tBE:RS EE:l"L.JEEN I ANl. 1 G?@ 

3 30 33 2@ ?34 9'7 33 34 '36 40 13q 16, 49 42 &ti3 53 -- -. 4,r.g 35 /d 95 20 ESL! 1 8  17 4 2  75 $3~1 78 b 7 5  525 es 3 
b (7 ..,... .';a 1.3 4 1  39 1s !3@ $33 ' 35 78 1 3  ;,34 32 7:;: 92 82 
C' .-' 
? . Y 4. 
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TRS-80 CB 

-- STATEMENT -- 

SYSTEM 
Return to TRSDOS 

SYSTEM will stop RSBASIC and return you to TRSDOS READY. The 
resident BASIC program will be lost, 

Example ------- 

100 SYSTEM 
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TlRS=BC) 

-- FUNCTION -- 
TAB 
Tab to Position 

TAB( number ) 
'number' is a numeric- expression. If its value 
exceeds 255, it is interpreted in modulo 256. A value 
of 1 represents the first column on the display. You 
cannot TAB backwards (the TAB will be ignored). 

TAB used in a PRINT or LPRINT statement moves the cursor to the 
column position specified. TAB may only be used in a PRINT or 
LPRINT statement. 

Note: See CRT for an illustration of the 64 column positions on 
the video display. 

Examples 

PRINT TAB(5);"TABBED5"; 

This prints: 

TABBED 5 

Sample Program -------------- 

Eli) REM -%.z.*. 3AMpL.E PRT)GRAl'.1 1)EMCtNSTRATI PdG TAB a.a.a. 
9B REPI 

1@0 PRINT CtiR%(Z8) ; CHRB(31) 
1 lli) F3R I N.'T TAB ( 2 j i " CATALr:)G NO. 'V TAB l lb f ; 'DESCR P FrT I ON O F  ITEM" : 
128 PRINT P A B i 3 9 ) ;  "QUANTITYii: T A B ( 5 1 ) ;  "PRICE PER ITEMw 

CATALOG N(2. DESCR I PT I ON OF I TEM ti!UANT I TY PRICE PER ITEM 
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-- FUNCTION -- 
TAN 
Compute T a n g e n t  

TAN ( number ) 
' number '  is  a numer i c  e x p r e s s i o n .  

TAN r e t u r n s  t h e  t a n g e n t  o f  t h e  ' number ' .  The number mus t  b e  i n  
r a d i a n s .  To o b t a i n  t h e  t a n g e n t  o f , X  when X i s  i n  d e g r e e s ,  u s e  
TAN(X * ,017453292519941.  The r e s u l t  i s  a l w a y s  a rea l  number.  

Examples  
-------- 

A s s i g n s  t h e  v a l u e  o f  TAN(M) t o  L.  

PRINT ~ ~ N ( 7 . 9 6 )  

P r i n t s  t h e  v a l u e  -9 .39696.  

P e r f o r m s  t h e  i n d i c a t e d  c a l c u l a t i o n  a n d  stores t h e  r e s u l t  i n  Z .  

N o t e :  T r i g o n o m e t r i c  f u n c t i o n s  are n o t  l o a d e d  when you  l o a d  t h e  
BASIC C o m p i l e r ;  t h e y  are  l o a d e d  upon demand. T h i s  m i g h t  c a u s e  a 
s l i g h t  d e l a y  when u s i n g  t h e s e  f u n c t i o n s ,  s i n c e  t h e y  mus t  b e  
l o a d e d  i n t o  t h e  s y s t e m  f i r s t .  

Sample  Program -------------- 
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TRS-BO a 

8@ REM *.n-w SAPIPL.E: PROGRAM DE:Mi:,NSTRAT % NC; TAN **.*. 
YV) F?EM 
I@@ F:%INI "INF"Cj1" ANGL-.E. I N  DEGf$EEEiB' 
11@ INPUT ANGLE 
120 1 = TAN(ANELE * .01745329) 
13@ PRINT "TANGENT IS" :  I 
14e) GOT6 I@@ 
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-- FUNCTION -- 

TIMES 
G e t  t h e  Time 

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

T h e  o p e r a t o r  sets t h e  t i m e  i n i t i a l l y  when TRSDOS i s  s tar ted u p .  
When y o u  r e q u e s t  t h e  t i m e  ( w i t h  PRINT TIMES) ,  BASIC w i l l  s u p p l y  
it u s i n g  t h i s  f o r m a t :  

w h i c h  means  1 4  h o u r s ,  47 m i n u t e s ,  a n d  18  s e c o n d s  ( 2 4 - h o u r  c l o c k )  
or 2:47:18 PM. 

To c h a n g e  t h e  t i m e ,  u s e  t h e  TRSDOS command, TIME. F o r  e x a m p l e :  

TIME 13 :30 :00  (You c a n  o n l y  do t h i s  u n d e r  TRSDOS.) 

sets t h e  t i m e  t o  1 3  h o u r s  a n d  30 minu te . s  ( a n d  0 s e c o n d s )  or  1:30 
PM, 

Even i f  t h e  o p e r a t o r  never sets t h e  t i m e ,  TRSDOS w i l l  r e c o r d  t h e  
t i m e  a t  00 .00 .00  when t h e  s y s t e m  i s  s t a r t e d  u p  a n d  k e e p  a record 
o f  how much t i m e  h a s  p a s s e d .  

E x a m p l e s  

PRINT TIMES 

P r i n t s  t h e  t i m e .  

When t h i s  l i n e  i s  r e a c h e d  i n  y o u r  p r o g r a m ,  t h e  c u r r e n t  t i m e  is  
s t o r e d  a s  AS, 
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Sample Program -------------- 

8@ FREf:M .~..#..IJ; ZSAMFI,,E: $R(:,GRAH D E f r t t l N S T R A T  2 p .  T' I ME:"$. .#.*++ 

90 REM 
1 -f $ z::: 1 PIE$ :: 1 SEG$ ( T'$, j, 4 5 1 :r " j, @ : j, 3 '"TI.IEN 120 
l l @  Gr:,"T'O 1@j@ 
1 2 0  F " ' F ~ I ~ ~ T  " T I P I E  15 1 0 ~ 1 5  A.H. T I H E  -r<:j PICti; UP Ti-IE: PlAl'L.." 

t f tdrab 
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-- FUNCTION -- 

VAL 
E v a l u a t e  S t r i n g  

VAl , (  st r iny ) 
' s t r i n y '  i s  a s t r i n g  c o n s t a n t  or a  s t r i n g  v a r i a b l e .  

VAL i s  t h e  i n v e r s e  of  STR$. I t  c o n v e r t s  t h e  c h a r a c t e r s  i n  t h e  
' s t r i n g '  t o  t h e i r  n u m e r i c  v a l u e .  VAL r e t u r n s  a real  number .  

VAL% r e t u r n s  a n  i n t e g e r .  

VAL q u i t s  l o o k i n g  f o r  n u m e r i c  c h a r a c t e r s  a s  s o o n  as  i t  h i t s  a 
c h a r a c t e r  t h a t  h a s  no  m e a n i n g .  F o r  i n s t a n c e  VAL(lOZ5) r e t u r n s  a 
1 0  -- it s t o p p e d  i t s  s e a r c h  when it  e n c o u n t e r e d  t h e  Z a n d  
r e t u r n e d  1 0 ,  t h e  c u r r e n t  n u m e r i c  v a l u e .  

I f  t h e  s t r i n g  c o n t a i n s  n o  numbers  or i s  n u l l  ( h a s  a l e n g t h  of 
z e r o ) ,  VAL r e t u r n s  a 0 .  

E x a m p l e s  -------- 

PRINT VAL("100 DOLLARS") 

P r i n t s  1 0 0 .  

PRINT VAL("100 DOLLARS AND 50 CENTS") 

P r i n t s  1 0 0 .  

PRINT VAL( "1234E8")  

P r i n t s  l 2 3 4 E + 8  ( 1 2 3 4  * 1 0  * *  8 )  

PRINT VAL "ONE " ) 

P r i n t s  0 .  

x = ~ ~ ~ ( " 1 2 . 5 8 " )  

A s s i g n s  t h e  number ,  1 2 , 5 8  t o  X .  
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A s s i g n s  t h e  numer ic  value of BS to A. 

P R I N T  ~ ~ ~ % ( " 1 2 . 5 8 " )  

P r i n t s  12 

Sample Program 
-------------- 

REPI ++++.@ SANF'L..E F'RQGRAM DEMONSTRATING VAL Y..B;..K 

REPI 
R Et: M ++#.-% Wk.IAT $1 I)E i:,F 1"Hfr: STREET ? ++*.*. 
f?EI"S .ti.*-% NORTH 15 EVEN9 St:)UTi+ 1s ftDD .K.W..k+ 

REP3 
PRINT "ENTER Tl-iE ADDRESS iNCIMEIER AND STREET)  " 

L I N E  INPUT AD$ 
C = C V T i V A L I A n $ > / 2 )  ++ 2 
PRINT Cs VALIAD$I 
IF: c' .. VAL i AD$) Tt-IEN PRINT " N(1lRTi-f S I D E "  : EGTC> 1225 
F2RI NT " SC&JTti S 1 DE" : GOT[:) 13ii3 

++RU 
EN'T'ER THE: ADDRESS (NUMBER AND STREET)  
? 5688 SANE ANNE 
56G38 56@8 

idOllTki S I D E  
ENTER THE ADDRESS (NUMBER AND STREET)  
? 3215 OAKLAWN 
3214 3215 

SOUTH S I I'iE 
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TBsmea F* 

-- STATEMENT -- 

W I T E  t o  a disk f i l e  
Write t o  D i s k  

T h i s  s t a t e m e n t  p e r f o r m s  d i s k  o u t p u t  o f  b i n a r y  r e c o r d s  f o r  
s u b s e q u e n t  i n p u t  by a n  a n a l o g o u s  READ s t a t e m e n t .  ' i t e m - l i s t '  
mus t  match t h e  ' i t e m - l i s t 0  t o  be u s e d  when t h e  r e c o r d  i s  r e a d ,  
i n  number a n d  type of  d a t a  i t e m s ,  

S e e  "Data  P i l e s "  f o r  a d i s c u s s i o n  of  f i l e  access u n d e r  RSBASIC. 

Examples  -------- 

WRITE #I;  A-4-B 

Aanlra 
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TRS-80 T5 

T h e  v a l u e  o f  A+B is  w r i t t e n  t o  f i l e - u n i t  # I .  

WRITE # 2 ,  KEY=NANE$; PAYRU'T, EXEMPT% 

PAYRAT a n d  EXEMPT are  w r i t t e n  t o  t h e  record indexed by t h e  
c o n t e n t s  of NAME$, i n  f i l e - u n i t  # 2 ,  

WRITE # 3 ,  KEY=RECNBR%; PAYRAT, EXEMPT% 

T h e  same t w o  i t e i n s  a re  w r i t t e n  t o  record n u m b e r  RECMBR%, i n  
f i l e - u n i t  # 3 .  

Sample P r o g r a m  
-------------- 

See t h e  c h a p t e r  on  da ta  f i l e s .  
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-- FUNCTION --- 

XOR 
Calculate Exclusive OR 

XOR is a logical operation performed on the binary 
representations of the two 'numbers8, >;;OR compares the bits of 
the two numbers to see if they are identical or different. A 
binary 0 is returned if the two bits are identical; a 1 is 
returned i f  they are different: 

First Second Bit 
Number Number Returned 

1 I 0 
a o a 
0 L I 
0 0 0 

The binary number returned is represented as an integer. 

If %numberv is a real number, BASIC  will convert it to an 
integer, 

Examples 
-------- 

PRINT XOR(72,32) 

Prints the result, E 0 4 ,  The  operation is performed on the 
binary representation of the two numbers: 

Integer Binary 
Representation 

7 2  O l O O P O O O  
3 2  --- O O l O O O O D  

LO4 O f  l O L O O O  
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SF"RSlE3C) F* 

PRINT XOR ( 1 0 4 , 3 2  ) 

P r i n t s  72:  

I n t e g e r  B i n a r y  
R e p r e s e n t a t i o n  

01101000  
00100000 

IF XOR(255,A) >= 128 THEN PRINT "SET BIT 8" 

P e r f o r m s  t h e  XOR o p e r a t i o n  o n  255 a n d  t h e  v a l u e  o f  A- I f  t h e  
c o n d i t i o n  i s  t r u e ,  t h e  s t a t e m e n t  i s  p r i n t e d .  

N o t e :  A l s o  see OR a n d  AND, 

S a m p l e  P r o g r a m  
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+RSIBO 94 

TABLE OF CONTENTS 
SECTION 3 .  BEDIT  .. SOURCE PKOGRAeil EDITOR 

. . . . . . . . . . . . . .  . INTRODUCTION 7 2 . . . . . . . . . .  . SOURCE P I L E  FORMAT - 7  2 . . . . . . . . . .  TO START THE EDITOR 7 . 3 . . . . . . . . . . .  MODES OF OPERATION 7 . 4 
USING TBE COMMAND MODE . . . . . . . . .  7 . 5 . . . .  . S P E C I A L  KEYS I N  THE COWAND MODE 7 6 

. . . . . * . . * * . * . . . .  . COMMANDS 7 8 
. . . . * *  . B ( P R I N T  BOTTOM L I N E  - 7  8 . . . . . . . . . . . .  . C (CHANGE) - 7  8 . . . . . . . . . . . . .  D (DELETE)  7 . 9 

E ( E D I T )  . . . . . . . . . . . . . .  7 . 9 . . . . . . . . . . . . .  . F ( F I N D )  7 11 
. . . . .  . .  . H (HARD COPY 1 * 7 11 . . . . . . . . . . . .  . I ( I N S E R T )  7 12 . . . . . . . .  . L (LOAD F R O M D I S K )  7 13 . . . . . . .  . M (MEMORY USED/FREE) 7 13 . . a . . . . . . . .  . N (RENUMBER)* 7 14 . . . . . . .  . P ( P R I N T  TO DISPLAY)  7 14 . . . . . . . . .  Q ( Q U I T  S E S S I O N )  7 - 1 5  . . . . . . . . . . .  R (REPLACE)  7 - 1 5  . . . . . . . .  T ( P R I N T  TOP L I N E )  7 . 16 . . . . . . . .  W ( W I T E  TO D I S K )  7 . 16 . . . . .  X (CHANGE WITH PROMPTS) 7 . 16 

Note: Do not use the renumber command inside your program text. 
unless you are not concerned with line references ( GOTO. 
I F  ... THEN... .  GOSUB. etc.). To renumber your program properly. 
use the compiler BASIC RENUMBER command . 

Radm 
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BEDIT l e t s  y o u  create a n d  e d i t  BASIC s o u r c e  f i l e s  ( t h e  f i l e s  
t h a t  a r e  i n p u t  t o  t h e  BASIC C o m p i l e r ) .  

C a p a b i l i t i e s  a n d  f e a t u r e s :  

. A l l o w s  y o u  t o  load i n  ( " c h a i n " )  m u l t i p l e  s o u r c e  f i l e s  

. S i n g l e - k e y  a b b r e v i a t i o n s  f o r  many commands 

. P o w e r f u l  i n t r a - l i n e  e d i t i n g  mode l i k e  t h e  e d i t  mode i n  
Model I/III I n t e r p r e t e r  BASIC 

. " M "  command i n f o r m s  y o u  o f  memory u s e d / f r e e  a t  a n y  t i m e  

. G l o b a l  s t r i n g  f i n d / c h a n g e  commands 

. E d i t o r  p r o v i d e s  l i n e  n u m b e r s  i n  t h e  r a n g e  0-65535 

SOURCE FILE FORMAT 
------------------ 

S o u r c e  f i l e s  a re  w r i t t e n  t o  d i s k  i n  t h e  f o r m a t  r e q u i r e d  by t h e  
BASIC c o m p i l e r ,  a s  f o l l o w s :  

1. F i l e s  are  v a r i a b l e - l e n g t h  r e c o r d  (VLR) t y p e ,  a s  d e s c r i b e d  i n  
t h e  TRSDOS R e f e r e n c e  M a n u a l .  

2 .  E a c h  r e c o r d  i n  t h e  f i l e  c o r r e s p o n d s  t o  o n e  l i n e  o f  s o u r c e  
p r o g r a m .  T h e  Eirst s i x  da ta  b y t e s  ( a f t e r  t h e  l e n g t h - b y t e )  i n  a 
r e c o r d  r e p r e s e n t  t h e  l i n e  number  i n  ASCI I  form f o l l o w e d  by a 
b l a n k  space. T h e  c a r r i a g e  r e t u r n  (<ENTER>) u s e d  t o  t e r m i n a t e  
t h e  l i n e  d u r i n g  l i n e  i n s e r t i o n  i s  n o t  s tored.  

3 .  T e x t  i s  s tored e x a c t l y  a s  i t  i s  d i s p l a y e d  on  t h e  v i d e o ,  e . g . ,  
spaces a re  s t o r e d  a s  s p a c e s ,  n o t  as a t a b  c h a r a c t e r .  

4 .  N o  e n d - o f - t e x t  code i s  s t o r e d  i n  t h e  data  f i l e -  
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TO START THE EDITOR 
------------------- 

T h e  ed i to r  p r o g r a m  i s  i n c l u d e d  o n  t h e  BASIC p a c k a g e  d i s k e t t e .  
I t  h a s  t h e  f i l e  name BEDIT. 

T o  u s e  t h e  e d i t o r ,  p u t  t h e  BASIC d i s k e t t e  i n t o  o n e  o f  y o u r  
d r i v e s  ( d r i v e  0  f o r  s i n g l e - d r i v e  u s e r s ) ,  a n d  u n d e r  TRSDOS READY, 
type  : 

BEDIT 

T h e  ed i to r  w i l l  s t a r t  u p  w i t h  t h e  m e s s a g e :  

TRS-80 B a s i c  E d i t o r  V e r .  v . r  
C o p y r i g h t  ( c )  1 9 8 0  T a n d y  C o r p .  

W h e r e  v i s  t h e  v e r s i o n  a n d  r i s  t h e  release n u m b e r .  T h e  > 
i n d i c a t e s  you a re  i n  t h e  command mode. 

Raadle 
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MODES O F  OPERATION 
------------------ 

T h e r e  a re  t h r e e  m o d e s  o f  o p e r a t i o n :  
. COMMAND, f o r  e n t e r i n g  t h e  e d i t o r  c o m m a n d s  
. INSEKT, f o r  e n t e r i n g  y o u r  t e x t  l i n e s  
. EDIT,  f o r  i n t e r a c t i v e  e d i t i n g  o f  a l i n e  o f  t e x t  

COMMAND MODE 
T h e  > p r o m p t  f o l l o w e d  b y  t h e  b l i n k i n g  c u r s o r  i n d i c a t e s  t h e  
e d i t o r  i s  w a i t i n g  f o r  y o u  t o  t y p e  i n  a command.  E v e r y  command 
m u s t  be c o m p l e t e d  b y  p r e s s i n g  <ENTER>. T o  c a n c e l  a c o m m a n d ,  
press <BREAK>. 

INSEKT MODE 
You e n t e r  t e x t  o n e  l i n e  a t  a t i m e ;  a l i n e  c o n s i s t s  o f  u p  t o  255  
c h a r a c t e r s ,  i n c l u d i n g  t h e  f i v e - d i g i t  l i n e  n u m b e r  provided b y  
BEDIT. L i n e  n u m b e r s  c a n  r a n g e  f r o m  0 t o  65535.  

T h e  I command p u t s  y o u  i n  t h e  i n s e r t  m o d e .  When y o u  s t a r t  
i n s e r t i n g  a l i n e ,  t h e  e d i t o r  d i s p l a y s  t h e  f i v e - d i g i t  l i n e  n u m b e r  
f o l l o w e d  b y  t h e  b l i n k i n g  c u r s o r .  Y o u r  t e x t  c a n  b e g i n  i n  c o l u m n  
s e v e n .  (See t h e  BASIC L a n g u a g e  R e f e r e n c e  M a n u a l  f o r  c o l u m n - f i e l d  
u s e s  i n  BASIC s o u r c e  p r o g r a m s . )  

T o  store t h e  c u r r e n t  l i n e ,  press <ENTER>. T h e  e d i t o r  w i l l  
d i s p l a y  t h e  n e x t  l i n e  n u m b e r ,  a n d  y o u  c a n  b e g i n  i n s e r t i n g  i n t o  
t h a t  l i n e ,  T o  c a n c e l  t h e  c u r r e n t  l i n e  a n d  r e t u r n  t o  t h e  command 
m o d e ,  press <BREAK>. S e e  t h e  I Command f o r  d e t a i l s .  

EDIT MODE 
T h e r e  are many p o w e r f u l  e d i t  s u b - c o m m a n d s  -- i d e n t i c a l  i n  m o s t  
cases t o  t h o s e  i n  Model I/III I n t e r p r e t e r  B A S I C ' s  E d i t  Mode. 
T h e r e  i s  a l s o  a s u b - e d i t  i n s e r t i o n  m o d e  i n  w h i c h  t h e  k e y s  y o u  
t y p e  a re  i n s e r t e d  i n t o  t h e  l i n e  a t  t h e  c u r r e n t  c u r s o r  p o s i t i o n ,  

T o  s t a r t  e d i t i n g  a l i n e ,  u s e  t h e  E command.  A f t e r  e d i t i n g  t h e  
l i n e ,  press <ENTER> t o  save t h e  corrected l i n e  a n d  r e t u r n  t o  t h e  
command m o d e ,  T o  c a n c e l  a l l  c h a n g e s  m a d e  a n d  r e t u r n  t o  t h e  
command m o d e ,  press < Q > ,  For f u r t h e r  d e t a i l s ,  see E Command. 
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USING THE COMMAND MODE 
...................... 

S p e c i a l  terms u s e d  i n  t h e  command d e s c r i p t i o n s :  

" t e x t  '\ " t e x t  b u f f e r "  , " t e x t  area " 
A l l  r e f e r  t o  t h e  BASIC s o u r c e  p r o g r a m  c u r r e n t l y  i n  RAM. 

" c u r r e n t  l i n e "  
The l i n e  m o s t  r e c e n t l y  i n s e r t e d ,  d i s p l a y e d  o r  r e f e r e n c e d  i n  a 
command. When t h e r e  i s  n o  t e x t  i n  RAM, c u r r e n t  l i n e  i s  set  t o  
1 0 0 .  I m m e d i a t e l y  a f t e r  a f i l e  i s  l o a d e d ,  t h e  c u r r e n t  l i n e  i s  
set t o  t h e  b e g i n n i n g  o f  t h e  t e x t .  

" i n c r e m e n t "  
The v a l u e  w h i c h  i s  a d d e d  t o  t h e  c u r r e n t  l i n e  number w h e n e v e r  t h e  
e d i t o r  n e e d s  t o  c o m p u t e  a new l i n e  number .  A f t e r  s t a r t u p ,  
l o a d i n q  a new f i l e ,  a n d  when t h e r e  i s  n o  t e x t  i n  RAM, t h e  

& 

i n c r e m e n t  i s  se t  t o  1 0 .  

" l i n e - r e f  e r e n c e "  
E i t h e r  a n  a c t u a l  l i n e  number f r o m  0  t o  6 5 5 3 5 ,  o r  o n e  o f  t h e  
f o l l o w i n g  s p e c i a l  a b b r e v i a t i o n s :  

Symbol Meaning 
# B e g i n n i n g  l i n e  o f  t e x t  ( l o w e s t - n u m b e r e d  l i n e )  

C u r r e n t  l i n e  * L a s t  l i n e  o f  t e x t  ( h i g h e s t  -numbered l i n e  

" l i n e - r a n g e "  
T h i s  c a n  b e  e i t h e r  a s i n g l e - l i n e  r e f e r e n c e  o r  a p a i r  o f  
l i n e - r e f e r e n c e s  s e p a r a t e d  by a c o l o n :  

Sample  
Command Meaning  
-------- ------- 
PlOO P r i n t s  l i n e  100  o n l y  
P100:  300 P r i n t s  a l l  l i n e s  f r o m  1 0 0  t o  300 
P # : ,  P r i n t s  a l l  l i n e s  f r o m  b e g i n n i n g  t o  c u r r e n t  

ltadre 
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"del imiter"  
A spec ia l  c h a r a c t e r  u s e d  t o  d e l i m i t  ( m a r k  t h e  b e g i n n i n g  a n d  e n d  
o f )  a s t r i n g .  Any o f  t h e  f o l l o w i n g  c h a r a c t e r s  c a n  be u s e d :  

W h i c h e v e r  c h a r a c t e r  i s  u s e d  t o  m a r k  t h e  b e g i n n i n g  o f  a s t r i n g  
m u s t  a l s o  be u s e d  t o  mark  t h e  e n d  o f  t h e  s t r i n g .  

S a m p l e  u s e . . .  

'THIS " MARK' 
/ X 1 8 0 0 0 ' /  
& - - - - - - -  & 

M a r k s  t h i s  s t r i n g  ... 
.................... 
'THIS " MARK 
X'8O0O1 ------- ( s e v e n  b l a n k s  ) 

( T h e  "-"  s y m b o l  r e p r e s e n t s  a b l a n k  space. I t  i s  u s e d  o n l y  w h e r e  
n e c e s s a r y  f o r  e m p h a s i s  or  i l l u s t r a t i o n . )  

SPECIAL KEYS I N  THE COMMAND MODE 
................................ 

<BREAK> 
P r e s s  t h i s  k e y  t o  c a n c e l  t h e  command y o u  a re  e n t e r i n g ,  or  t o  
abor t  a command w h i c h  i s  c u r r e n t l y  b e i n g  e x e c u t e d .  

-> 
A d v a n c e s  t h e  c u r s o r  t o  t h e  n e x t  e i g h t - c o l u m n  b o u n d a r y  
( b o u n d a r i e s  are a t  c o l u m n s  8 ,  1 6 ,  2 4 ,  . . .)  

<ENTER> 
P r e s s i n g  t h i s  k e y  a t  t h e  b e g i n n i n g  o f  a command l i n e  d i s p l a y s  
t h e  c u r r e n t  l i n e .  

< u p - a r  row> 
P r e s s i n g  t h i s  k e y  a t  t h e  b e g i n n i n g  o f  a command l i n e  d i s p l a y s  
t h e  l i n e  w h i c h  p r e c e d e s  t h e  c u r r e n t  l i n e .  

<down-ar row> 
P r e s s i n g  t h i s  k e y  a t  t h e  b e g i n n i n g  o f  a command l i n e  d i s p l a y s  
t h e  n e x t  l i n e  a f t e r  t h e  c u r r e n t  l i n e .  
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s h i f t  < -  
Erases t h e  command y o u  are e n t e r i n g .  

< e >  
P a u s e s  H a n d  P commands. P r e s s  a n y  o t h e r  k e y  t o  c o n t i n u e .  
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TRS-BO E' 

Note: Spaces are not significant in command lines. For example, 
P I :  5 

has the same effect as 
PI:5 

The P cornmand is explained later on. 

Displays the bottom line (last line in the text area). 

Finds, changes, and displays the first n lines that contain 
search-string. In each of these lines, search-string is changed 
to replacement-string. ONLY THE F I R S T  OCCURRENCE OF 
search-string I N  A SINGLE L I N E  IS COUNTED AND CHANGED. I f  the 
end of text is reached before n finds, the message "string not 
found" will be displayed. 

Upon completion of the command, the current line is set to the 
line of the last find, or to the first line of text when "string 
not found" is displayed. 

/search-string/ is a sequence of characters delimited by 
a matched pair of characters from the set: 

replacement-string/ is a sequence of characters terminated 
by the same character used to delimit search-string. 

n Tells the maximum number of "changes" you want, n can 
be a number or an asterisk, The asterisk means change 
and list all occurrences. I f  n is omitted, only the 
first occurrence is changed and listed. 

Sample 
Commands Notes 
---- ---- ----- 
c /VAR =/NET=/ Changes the first occurrence of 
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"VAR=" t o  "NET=" i n  t h e  f i r s t  
l i n e  t h a t  c o n t a i n s  i t .  

c * * V A R = ~ ~ ~ J E T = ~ ~  Same as  a b o v e .  
C/RETRY/K/4 C h a n g e s  t h e  f i r s t  o c c u r r e n c e  of 

"RE'TRYi ' to  "K"  i n  t h e  f i r s t  f o u r  
l i n e s  t h a t  c o n t a i n  i t ,  

C/MISPELING/MIS-SPELLJNG/* 
C h a n g e s  t h e  f i r s t  o c c u r r e n c e  of 
"MISPELING" t o  "NIS-SPELLING" i n  
e v e r y  l i n e  t h a t  c o n t a i n s  i t .  

c /EXTRA// * C h a n g e s  t h e  f i r s t  o c c u r r e n c e  o f  
"EXTRA" t o  " "  ( n u l l  s t r i n g )  
i . e , ,  deletes t h e  f i r s t  "EXTRA" i n  e v e r y  
l i n e  t h a t  c o n t a i n s  i t .  

D l i n e - r a n g e  

Deletes l i n e s  i n  t h e  s p e c i f i e d  r a n g e .  I f  l i n e - r a n g e  is  o m i t t e d ,  
t h e  c u r r e n t  l i n e  i s  deleted. 

S a m p l e  
C ommarl  d s  Notes 
-------- ----- 
D .  o r  D Deletes t h e  c u r r e n t  l i n e .  
D 2  Deletes l i n e  number  2 ,  
D98: 1 1 5  Deletes l i n e s  f o u n d  i n  t h e  r a n g e  9 8  t o  

1 1 5 .  
D l 0 0 0  : * Deletes a l l  l i n e s  n u m b e r e d  1 0 0 0  o r  

h i g h e r  t o  e n d  of t e x t .  

E l i n e - r e f  e r e n c e  

S t a r t s  e d i t  mode u s i n g  t h e  s p e c i f i e d  l i n e .  I f  l i n e - r e f e r e n c e  is  
o m i t t e d ,  t h e  c u r r e n t  l i n e  i s  u s e d .  

E d i t  sub-commands : 

<ENTER> E n d s  e d i t i n g  a n d  r e t u r n s  t o  command mode. 

s h i f t < u p - a r r o w >  C a u s e s  escape f r o m  s u b - e d i t  i n s e r t i o n  
( X ,  I ,  a n d  B sub -commands )  a n d  r e t u r n s  t o  
e d i t  mode, 

n <SPCBAR> A d v a n c e s  c u r s o r  n  c o l u m n s .  
I f  n  is  o m i t t e d ,  1 i s  u s e d ,  
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" L i s t s "  work ing  copy o f  t h e  l i n e  and  
s t a r t s  a new work ing  copy.  

"Ex tends"  l i n e :  p o s i t i o n s  c u r s o r  t o  e n d  
o f  l i n e  and  e n t e r s  s u b - e d i t  i n s e r t i o n  mode. 
U s e  s h i f t < u p - a r r o w >  t o  e s c a p e  t o  e d i t  mode. 

E n t e r s  s u b - e d i t  " i n s e r t i o n "  mode a t  t h e  
c u r r e n t  c u r s o r  p o s i t i o n ;  u s e  s h i f t < u p - a r r o w >  
t o  e s c a p e  t o  e d i t  mode. 

( " A g a i n " )  C a n c e l s  c h a n g e s  and  s t a r t s  a new 
working  copy o f  t h e  l i n e .  

( "End" )  S a v e s  e d i t e d  l i n e  and  e x i t s  t o  
command mode, > prompt .  

( " Q u i t " )  C a n c e l s  c h a n g e s  and  r e t u r n s  t o  
command mode, > prompt .  

"Hacks" r e m a i n d e r  o f  l i n e  b e g i n n i n g  a t  
c u r r e n t  c u r s o r  p o s i t i o n  and  e n t e r s  s u b - e d i t  
i n s e r t i o n  mode. U s e  s h i f t < u p - a r r o w >  t o  
e s c a p e  t o  e d i t  mode. 

" D e l e t e s "  n  c h a r a c t e r s  b e g i n n i n g  a t  c u r r e n t  
c u r s o r  p o s i t i o n .  I f  n  is o m i t t e d ,  1 is u s e d .  
The d e l e t i o n  is n o t  echoed ;  u s e  <L> t o  see 
t h e  l i n e  w i t h  c h a r a c t e r s  d e l e t e d .  

"Changes"  n e x t  n  c h a r a c t e r s  f rom t h e  c u r r e n t  
c u r s o r  p o s i t i o n ,  u s i n g  t h e  n e x t  n  c h a r a c t e r s  
t y p e d .  I f  n is o m i t t e d ,  1 i s  u s e d .  

( " S e a r c h " )  Move c u r s o r  t o  n t h  o c c u r r e n c e  o f  
c h a r a c t e r  c. S e a r c h  s tar ts  a t  n e x t  c h a r a c t e r  
a f t e r  t h e  c u r s o r .  I f  n  i s  o m i t t e d ,  1 i s  
used .  

( " K i l l " )  Deletes a l l  c h a r a c t e r s  f rom c u r r e n t  
c u r s o r  p o s i t i o n  up  t o  n t h  o c c u r r e n c e  
o f  c h a r a c t e r  c ,  c o u n t i n g  f rom c u r r e n t  
c u r s o r  p o s i t i o n .  I f  n  i s  o m i t t e d ,  1 i s  
used .  The d e l e t i o n  is n o t  echoed ;  u s e  < L >  
t o  see t h e  l i n e  w i t h  c h a r a c t e r s  d e l e t e d .  
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F i n d s  a n d  d i s p l a y s  t h e  f i r s t  n  l i n e s  which c o n t a i n  
s e a r c h - s t r i n g ,  s t a r t i n g  a t  t h e  c u r r e n t  l i n e .  ONLY THE FIRST 
OCCURRENCE OF s e a r c h - s t r i n g  I N  A SINGLE L I N E  I S  COUNTED. I f  t h e  
e n d  o f  t e x t  i s  r e a c h e d  b e f o r e  n  f i n d s ,  t h e  message  " s t r i n g  n o t  
found"  w i l l  b e  d i s p l a y e d .  

Upon c o m p l e t i o n  o f  t h e  command, t h e  c u r r e n t  l i n e  is  set  t o  t h e  
l i n e  o f  t h e  l a s t  f i n d ,  o r  t o  t h e  f i r s t  l i n e  o f  t e x t  when " s t r i n g  
n o t  found"  is  d i s p l a y e d .  

/ s e a r c h - s t r i n g /  is a s e q u e n c e  o f  c h a r a c t e r s  d e l i m i t e d  by 
a matched  p a i r  o f  d e l i m i t e r s  chosen  from t h e  set :  

n  T e l l s  t h e  maximum number o f  " f i n d s "  you wan t .  n  c a n  be  a 
number o r  an  a s t e r i s k .  The a s t e r i s k  means f i n d  a n d  l i s t  a l l  
o c c u r r e n c e s .  I f  n  i s  o m i t t e d ,  o n l y  t h e  f i r s t  o c c u r r e n c e  is 
l i s t e d .  

Sample 
Commands Notes -------- ----- 
F/VAR=/ F i n d s  a n d  d i s p l a y s  t h e  f i r s t  l i n e  t h a t  

c o n t a i n s  t h e  s t r i n g  "VAR=". 
F #I VAR = lt Same as above .  
F/RETRY/4 F i n d s  a n d  d i s p l a y s  t h e  f i r s t  e i g h t  l i n e s  

c o n t a i n i n g  a t  leas t  one  o c c u r r e n c e  o f  
"RETRY . 

F/MISPELING/* F i n d s  a n d  d i s p l a y s  e v e r y  l i n e  c o n t a i n i n g  
a t  leas t  o n e  o c c u r r e n c e  o f  "MISPELING". 

H l i n e - r a n g e  

("Hard-copy")  L i s t s  t o  t h e  p r i n t e r  a l l  l i n e s  f o u n d  i n  t h e  
s p e c i f i e d  r a n g e .  

The p r i n t e r  s h o u l d  be  i n i t i a l i z e d  ( w i t h  FORMS) b e f o r e  you 
e x e c u t e  t h i s  command. 

~adle mad 
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Sample 
Commands Notes 

----- 
L i s t s  a l l  l i n e s  t o  t h e  p r i n t e r .  
L i s t s  l i n e  7 0 2 0  t o  t h e  p r i n t e r .  
L i s t s  a l l  l i n e s  f o u n d  i n  t h e  r a n g e  672  t o  
8 0 0 .  

I s t a r t - l i n e ,  i n c r e m e n t  

S t a r t s  t h e  i n s e r t  mode.  

s t a r t - l i n e  i s  a l i n e - r e f e r e n c e  t e l l i n g  t h e  e d i t o r  w h e r e  t o  b e g i n  
i n s e r t i n g  i n t o  t h e  t e x t ,  I f  omi t t ed ,  t h e  c u r r e n t  l i n e  
i s  u s e d ,  

,increment i s  a number  t e l l i n g  t h e  e d i t o r  how t o  c o m p u t e  
s u c c e s s i v e  l i n e  n u m b e r s -  I f  o m i t t e d ,  t h e  c u r r e n t  i n c r e m e n t  
i s  u s e d .  

I f  s t a r t - l i n e  i s  a l r e a d y  i n  u s e ,  t h e  e d i t o r  w i l l  s t a r t  w i t h  t h e  
n e x t  l i n e  number  ( s t a r t - l i n e  + i n c r e m e n t  1,  

S p e c i a l  Keys  i n  t h e  I n s e r t  Mode 
-> A d v a n c e s  t h e  c u r s o r  t o  t h e  n e x t  e i g h t - c o l u m n  

b o u n d a r y  ( 8 ,  1 6 ,  2 4 ,  . , . I .  

s h i f t  < -  E r a s e s  t h e  l i n e  a n d  s ta r t s  o v e r .  

<- B a c k s p a c e s  t h e  c u r s o r  a n d  erases t h e  c h a r a c t e r .  

<ENTER> M a r k s  t h e  e n d  o f  t h e  c u r r e n t  l i n e .  T h e  edi tor  w i l l  
s t o r e  t h e  c u r r e n t  l i n e  a n d  s t a r t  a new o n e ,  u s i n g  
i n c r e m e n t  t o  g e n e r a t e  t h e  n e x t  l i n e  n u m b e r .  

CAUTION: T h i s  does NOT r e n u m b e r  y o u r  l i n e  r e f e r e n c e s !  S e e  N 
command, 

S a m p l e  
Commands Notes 

----- 
I S t a r t  i n s e r t i n g  a t  c u r r e n t  l i n e  n u m b e r ,  
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u s i n g  c u r r e n t  i n c r e m e n t .  
S t a r t  i n s e r t i n g  a t  c u r r e n t  l i n e  number,  
u s i n g  1 as  a n  i n c r e m e n t ,  I f  c u r r e n t  l i n e  
number is  i n  u s e ,  s t a r t  w i t h  c u r r e n t  l i n e  
p l u s  1. 
S t a r t  i n s e r t i n g  a t  l i n e  4 5  w i t h  an  
i n c r e m e n t  o f  2 .  i f  l i n e  4 5  i s  i n  u s e ,  
s t a r t  w i t h  l i n e  47.  
S t a r t  i n s e r t i n g  a t  l i n e  1 0 0 ,  u s i n g  t h e  
c u r r e n t  i n c r e m e n t ,  I f  l i n e  100 i s  i n  
u s e ,  s t a r t  w i t h  100  p l u s  i n c r e m e n t ,  

L f i l e s p e c  

Loads  a s o u r c e  f i l e  f rom d i s k .  I f  t h e r e  i s  a l r e a d y  t e x t  i n  RAM, 
t h e  e d i t o r  w i l l  a s k  w h e t h e r  you wan t  t o  c h a i n  t h e  new t e x t  o n t o  
t h e  e n d  o f  t h e  o l d ,  o r  clear o u t  t h e  o l d  f i r s t .  

f i l e s p e c  i s  a TRSDOS f i l e  s p e c i f i c a t i o n  f o r  a VLR text f i l e ,  The 
f i l e  may h a v e  been  created by t h i s  BASIC e d i t o r  o r  by 
a n o t h e r  means.  However, i t  must  b e  i n  t h e  BASIC s o u r c e  file 
f o r m a t .  ( S e e  S o u r c e  F i l e  F o r m a t . )  

e N o t e :  I f  you c h a i n  one  f i l e  o n t o  t h e  e n d  of  a n o t h e r ,  t h e  l i n e  
numbers f o r  t h e  combined f i l e  w i l l  s t a r t  a t  t h e  p r e v i o u s  
f i r s t - l i n e  a n d  w i l l  b e  i n c r e m e n t e d  by t h e  c u r r e n t  i n c r e m e n t ,  

Sample 
Commands Notes 
-------- ----- 
L DEMO/BAS:~  Load DEMO/BAS f rom d r i v e  I ,  
L XDATA Load XDATA 

P r i n t s  t h e  n u a b e r  o f  c h a r a c t e r s  i n  t h e  s o u r c e  t e x t  ( e x c l u d i n g  
t h e  e d i t o r ' s  l i n e  numbers )  and  t h e  amount o f  memory f r e e  fo r  
t e x t  s t o r a g e .  

Sample 
Command Notes -------- ----- 
M A t y p i c a l  r e s p o n s e  i n  a 4 8 K  s y s t e m  

m i g h t  l o o k  l i k e  t h i s :  
00121- TEXT 
39222- MEMORY 

FPadm 
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Meaning you have 121 bytes of text, and 
39222 free bytes of memory available, 

Renumbers the entire text. 

Note: Do not use the renumber comand inside your program 
unless you are not concerned wth line references (GOTO, 
IF,..THEN ,.., GOSUB, etc.). To renumber your program properly, 
use the Compiler BASIC RENUMBER command. 

start-line becomes the lowest line number when the text is 
renumbered- If start-line is omitted, the current line 
number is used. 

increment is used in computing successive line numbers. If 
omitted, the current increment is used, 

After renumbering, the current line is set to the highest line 
number in the renumbered text. 

Sample 
Commands Notes 
-------- ----- 
N Renumbered text will start with current 

line; successive lines computed with 
current increment. 

NlOO Renumbered text will start with line 100; 
successive lines computed with the 
current value of increment, 

N100,25 As above; line numbers at increments 
of 25, 

N,100 Renumbered text will start with current 
line number; line numbers at increments 
of 100, 

Prints the specified lines to the display, If line-range is 
omitted, 14 lines starting at the current line are displayed, 
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Sample  
Commands Notes 
-------- ----- 
P P r i n t s  14  l i n e s  s t a r t i n g  a t  c u r r e n t  

l i n e .  
P233 P r i n t s  l i n e  233.  
P .  P r i n t s  t h e  c u r r e n t  l i n e .  
P* P r i n t s  t h e  l a s t  l i n e .  
P140: 615 P r i n t s  t h e  l i n e s  w i t h i n  t h e  s p e c i f i e d  

r a n g e .  L i n e s  140  a n d  615 d o n ' t  h a v e  t o  
b e  e x i s t i n g  l i n e  numbers .  

T e r m i n a t e s  s e s s i o n  a n d  r e t u r n s  t o  TRSDOS. The s o u r c e  t e x t  is  
n o t  w r i t t e n  t o  d i s k .  

R l i n e - r e f e r e n c e ,  i n c r e m e n t  

R e p l a c e s  c o n t e n t s  o f  t h e  s p e c i f i e d  l i n e  a n d  c o n t i n u e s  i n  i n s e r t  
mode. I f  l i n e - r e f e r e n c e  i s  o m i t t e d ,  t h e  c u r r e n t  l i n e  is  u s e d .  
I f  i n c r e m e n t  i s  o m i t t e d ,  t h e  c u r r e n t  i n c r e m e n t  is  u s e d .  

The  R command is e q u i v a l e n t  t o  t h e  D ( d e l e t e )  command f o l l o w e d  
b y  t h e  I ( i n s e r t )  command. When you  e n t e r  t h e  command, t h e  
e d i t o r  d e l e t e s  t h e  s p e c i f i e d  l i n e  a n d  p u t s  you i n t o  t h e  i n s e r t  
mode, s t a r t i n g  w i t h  t h e  l i n e  j u s t  d e l e t e d .  
A f t e r  you p r e s s  <ENTER>, t h e  ed i tor  w i l l  c o n t i n u e  i n  t h e  i n s e r t  
mode, p r o m p t i n g  you  t o  e n t e r  t h e  t e x t  o f  t h e  n e x t  l i n e  number.  
T o  e s c a p e  f r o m  t h e  i n s e r t  mode, p r e s s  <BREAK>. 

Sample  
Commands N o t e s  -------- ----- 
R125,3  P rompt s  you t o  i n s e r t  r e p l a c e m e n t  

t e x t  f o r  l i n e  1 2 5 .  S u b s e q u e n t  l i n e  
numbers w i l l  b e  g e n e r a t e d  w i t h  a n  
i n c r e m e n t  o f  3 .  

R* P rompt s  you  t o  i n s e r t  r e p l a c e m e n t  
t e x t  f o r  t h e  h i g h e s t  numbered l i n e  i n  
t h e  t e x t  area; s u b s e q u e n t  l i n e s  w i l l  
be g e n e r a t e d  u s i n g  t h e  c u r r e n t  i n c r e m e n t .  

Radm ma& 
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TRS-E~O 

D i s p l a y s  t h e  t o p  l i n e  ( f i r s t  l i n e  i n  t h e  t e x t  a r e a ) .  

W f i l e s p e c  

Writes t h e  t e x t  i n  RAM i n t o  t h e  s p e c i f i e d  f i l e .  

f i l e s p e c  i s  a TRSDOS f i l e  s p e c i f i c a t i o n .  I f  f i l e  a l r e a d y  
e x i s t s ,  i t s  p r e v i o u s  c o n t e n t s  w i l l  be l o s t .  

S a m p l e  
Commands Notes 
-------- ----- 
w DEMO/BAS : 1 S a v e  DEMO/BAS o n t o  d r i v e  1. 
W XDATA S a v e  XDATA/BAS o n t o  f i r s t  a v a i l a b l e  d r i v e .  

T h i s  command i s  e x a c t l y  l i k e  t h e  C  ( C h a n g e )  command, e x c e p t  t h a t  
it d i s p l a y s  t h e  l i n e  t o  b e  c h a n g e d  a n d  q u e r i e s  y o u  ( C h a n g e ?  ) 
e a c h  t i m e  it f i n d s  s e a r c h - s t r i n g .  I f  y o u  a n s w e r  Y ,  t h e  l i n e  
w i l l  b e  c h a n g e d ;  a n y  o t h e r  a n s w e r  l e a v e s  t h e  l i n e  u n c h a n g e d .  I n  
e i t h e r  case, t h e  p r o c e s s  c o n t i n u e s  u n t i l  a l l  f i r s t  o c c u r r e n c e s  
h a v e  b e e n  f o u n d .  

S a m p l e  
Command Notes 
-------- ----- 
X/MISPELING/MSP/* 

C h a n g e s  t h e  f i r s t  o c c u r r e n c e  o f  
"MISPELING" t o  "MSP" 
i n  e v e r y  l i n e  t h a t  c o n t a i n s  i t ,  b u t  a s k s  
y o u  t o  c o n f i r m  e a c h  c h a n g e  b e f o r e  it 
i s  made .  
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I. INTRODUCTION 

This document contains all of the information required to 
compile, run and debug RSBASIC language programs on the 
Radio Shack TRS-80 Model I and Model 111 Microcomputers 
under the TRSDOS Operating Sqstem. 

It assumes the reader is familiar with the RSBASIC Language, 
the general operation of the TRS-80 Model I and Model I11 
Microcomputersl and the TRSDQS Operating System. The reader 
is specifically referred to: 

TRS-80 Model I and Model I11 RSBASIC Language Manuals 

TRS-80 Model I and Model I11 Operation Manuals 

TRS-80 Model I and Model I11 Disk Operating System 
Reference Manuals 

This guide is organized such that each chapter fully 
describes a particular operational procedure. While the 
experienced user need only refer to the appropriate chapter, 
it is recommended that the first-time user read the complete 
guide prior to operation of the RSBASIC system. 
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II. OVERVIEW 

a RSBASIC operates on THE TRS Model I and Model 111 Micro 
computers under the TRSDOS Operating System. It as actually 
two separate systems. 

The full development system is used far editing, compiling, 
and checking out RSBASIC programs. The system in use must be 
equipped with 48K bytes of memory to run the f u l l  
development system. 

The Stand-Alone Runtime system (RUNBASIC) is used for 
execution of previously compiled programs and execution and 
checkout of previously compiled programs whose resultant 
object programs require more memory than is available under 
the full development system. RUNBASIC will run on a TRS 
Model I or Model I11 with as little as 321.;;*bytes of memory. 

*On a 32K sustem* COMPILER BASIC will consume must of t h e  
rnemoru. O n 1 7  about  1508 b v t e s  w i l l  tte l e f t  f c t r  t h e  user. 
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111. THE FULL DEVELOPMENT SYSTEM 

The Full Development System consists of four modules: the 
Resident which always resides in memoryt and three overlays: 

1 )  The Editor, 
2) The Compiler, and 
3) The Runtime. 

The Full Development System is entered via the RSBASIC 
command. The format is as follows: 

RSBASIC [filespec] CCT=nnnn,S=xxxx>I 

where: 

filespec is an optional RSBASIC source or object file which 
is to be run by the RSBASIC system. If filespec is omitted, 
the system prompts for input with an asterisk ( ' * '>.  

T=nnnn indicates the highest memory address accessible to 
the RSBASIC system. The address nnnn is in hexadecimal 
notation. 

S = x x x x  indicates the system should reserve hexadecimal x x x x  
bytes for stack space. The default is &CO. This number 
should not be less than &20. 

To exit the system, the SYSTEM command with no parameters is 
used. This will return control to the TRSDOS operating 
system. 

The Editor 

The Editor overlay is loaded by the Resident when editing 
functions are required. 

The Editor allows manipulation o-F source programs. It is 
used to build the source programs which will be compiled and 
executed by the other parts of the system. 
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The Compiler is the heart o f  the RSBASXG Sqstem. 1% compiles 
the RSBASIC source statements into an interp~etive s b ~ e c t  
format which will be executed by the RSBASXC Runtime. 
Compilation proceeds from the beginning to the end of the 
program with any error information noted along the w a g .  

There are four methods of invoking the Compiler. One is to 
issue the COMPILE command, specifying an input source file 
and an output object 4"ile. This method compiles the source 
program into object code one statement at a time and outputs 
the object code to the specified output file. The COMPILE 
command also allows the options of producing a listing of 
the source along with a cross-reference and memory-map. This 
listing can optionally be routed to the printer ctrr in a 
future release, to a disk file. 

COCMPILEfCtIfilespecl filespec C€LIEiT8MAPIPRTiXREF35 

The second method of invoking the compiler is to issue the 
RUN command with no parameters. This allows compilation and 
execution of the RSBASkG program currently in memory. 

The third method is to issue the RUN command giving the 
optional filespec (RUN filerspecl. If "filespec" specifies a 
source program, memarg is clearedl the source program is 
read into memory* compi ledl and executed. The 'filespec Q a g  
also specify an object program* in which case the 
compilation step is unnecessary. 

The fourth method of invoking the compiler is to issue the 
STEP command. If necessary, this will compile the RSBASIC 
program in memory and allow the user to execute the 
resultant object code. The line number of the next line to 
be executed will be printed on the screen. 

Control returns to the command mode following completion of 
a compilation, execution, or STEP. 
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T h e  R u n t i m e  

T h e  R u n t i m e  o v e r l a y  is  l o a d e d  t o  e x e c u t e  t h e  R S B A S I C  o b j e c t  
c o d e  i n  memory. I t  p r o c e s s e s  u n t i l  o n e  o f  t h e  f o l l o w i n g  
o c c u r s :  

1 )  a u s e r - d e f i n e d  b r e a k p o i n t  i s  r e a c h e d ,  i n  w h i c h  c a s e  a 
m e s s a g e  i s  p r i n t e d  on  t h e  s c r e e n  a n d  c o n t r o l  r e t u r n s  t o  
t h e  command mode. 

2 )  when e x e c u t i n g  a STEP command, t h e  s t a r t  o f  t h e  o b j e c t  
c o d e  f o r  t h e  n e x t  ( o r  t h e  s p e c i f i e d  n u m b e r )  s o u r c e  l i n e  
i s  r e a c h e d '  i n  w h i c h  c a s e  a m e s s a g e  i s  p r i n t e d  o n  t h e  
s c r e e n  a n d  c o n t r o l  r e t u r n s  t o  t h e  command mode. 

3 )  a n o n f a t a l  e r r o r  i s  d e t e c t e d ,  i n  w h i c h  c a s e  a n  e r r o r  
m e s s a g e  is  p r i n t e d  on  t h e  s c r e e n  a n d  e x e c u t i o n  i s  
c o n t i n u e d .  

4 )  a f a t a l  e r r o r  i s  d e t e c t e d ,  i n  w h i c h  c a s e  a n  e r r o r  
m e s s a g e  i s  p r i n t e d  on  t h e  s c r e e n ,  a l l  o p e n  f i l e s  a r e  
c l o s e d ,  a n d  c o n t r o l  r e t u r n s  t o  t h e  command mode. 

5 )  t h e  p r o g r a m  e x e c u t e s  a STOP o r  END s t a t e m e n t  o r  e x e c u t e s  
t h e  l a s t  s t a t e m e n t  o f  a p r o g r a m ,  i n  w h i c h  c a s e  a s t o p  
m e s s a g e  i s  p r i n t e d  o n  t h e  s c r e e n ,  a l l  o p e n  f i l e s  a r e  
c l o s e d  a n d  c o n t r a 1  r e t u r n s  t o  t h e  command mode. 

P r o a r a m  D e b u q  

f n  o r d e r  t o  e n h a n c e  p r o g r a m  d e v e l o p m e n t ,  a d e b u g  f a c i l i t y  i s  
p r o v i d e d .  Debug is  i n i t i a t e d  i n  o n e  o f  t h r e e  w a y s :  

1 )  T h e  STEP commandl 
STEP 

2 )  The  BREAK command, 
BREAK l i n e  number ,  l i n e  number  , . . .  . 

3 )  T h e  TRACE command, 
TRACE ON/OFF 

The  STEP command a l l o w s  t h e  u s e r  t o  e x e c u t e  h i s  p r o g r a m  o n e  
o r  more  l i n e s  a t  a t i m e .  A f t e r  e a c h  s t e p ,  c o n t r o l  r e t u r n s  t o  
t h e  command mode t o  a l l o w  t h e  u s e r  t o  i n p u t  new d e b u g  
commands. Debug i s  c o m p l e t e  when e i t h e r  t h e  STOP o r  END 
s t a t e m e n t s  h a v e  b e e n  r e a c h e d  o r  t h e  GO command i s  i s s u e d .  
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The BREAK command is used to sed breakpaints at various 
lines within the program. Execution i s  initiated with &he 60 

a command and proceeds until either a breakpoint i s  seached or 
the STOP or END statements have been executed. Control is 
again returned to the command mode. 

The TRACE command is used to produce a trace line of each 
line number executed. TRACE may be used in conjunction with 
other debug commands. The format of the TRACE line is 

LIME nnnn 

where nnnn is the line number of the next line to be 
executed. 

When control has returned to the command mode, the remaining 
debug command may be used, the D I S P L A Y  command: 

where: 

routine name describes the routine where the variable 
resides. Complete descriptions of all debug commands nay be 
found in t h e  R S B A S I C  Language Manual. 
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I V .  THE STAND-ALONE RUNTIME SYSTEM 

The Stand-Alone Runtime System is a single module system 
which interprets object code from previously compiled 
RSBASIC source programs. It is invoked with the RUNBASIC 
command and processes in much the same manner as the Full 
Development System Runtime. The Stand-Alone Runtime System 
debugging facilityl however, differs in that only 
breakpoints may be set; there is no STEP facility. At a 
breakpoint data items may be displayed to checkpoint program 
accuracy. 

Format of the RUNBASIC command 

RUNBASIC filespec C € D ~ B I T = X K X X ~  S=nnn3 

where: 

D causes the system to load and execute with 
interactive debug. 
T = x x x x  reserves memory above hexadecimal address 
x x x x  for user subroutines. (default is TOP) 
B enables the BREAK key for halting execution 
(default is disabled) 
S = nnnn reserves hexadecimal nnnn bytes for the 
runtime stack. (default is &CO) 

The options may appear in anq order. 

STAND-ALONE DE3UG 

The commands to the Stand-Alone Debug module are much the 
same as the corresponding commands to the Full Development 
System. Since the symbol table i f  not available to the debug 
module, locations corresponding to the listing generated b y  
the compiler are used to denote both line numbers in the 
BREAM command and variables in the DISPLAY command. 

Real and integer scalars in the common area are denoted b y  a 
single quote after the location just a5 they are on the 
Symbolic Memory Mapi i. e. 0 1 A '  is location O f A  in the 
common area. An asterisk before the location is used to 
denote formal parameters to subroutines; i.e., *0347 is used 
to displaq the current contents of the formal parameter at 
location Q347. Mote that a leading O is needed on the 
location when the leading hexadecimal digit is A through F 
to be sure the debug module does not mistake it for a 
subprogram name. 
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If the f) option i5 chosen* debug will prompt for a command 
under the following circumstances: 

a 1)  after the program to be run is Ictaded into memory8 b u t  
before execution begins. 

2 )  after a message is printed on the screen defailing t h e  
filespec specified in a CHAIN statement and w h e ~ e  the 
statement occurred. 

3)  after loading the program specified in a ChRTN 
statement, but before execution begins. 

4)  after any fatal error message is printed on the screen. 

5) after normal termination of the program. 

At any of the above pointst anq debug command mag b e  
entered, however, at points 4 )  and 51, the GO command and 
the SY command without a parameter will both cause a return 
to the TRSDOS READY mode. 

STAND-ALONE DEBUG COMMANDS 

All commands to the debugger are two characte~s onIgi 
anything else results in a COMMAND SYNTAX ERRaR. a 
BREAKPOINT Command 

The breakpoint command will cause execution of the R S D A S I C  
program to be suspended when the instructon at <address> is 
reached. 

If not qualified, <address> refers to the ""current" program 
or subprogrami that is, the program in which execution was 
suspended by the breakpoint. Before execution begins, the 
current program is defined as the main program. 

A semicolon before the <address> forces it to be relative to 
the main program, while a subroutine name before the 
semicolon forces the Caddress) to be relative ds that 
subroutine. 

The breakpoint command only (not followed b y  .<:address31 
clears all breakpoints previously set. 
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The display command formats the current contents of a 
variable according to its type and prints it. The <address:. 
is that location corresponding to the desired variable on 
the Symbolic Memory Map generated by the compiler. 

An unqualified <address> defaults do that program in which 
execution was suspendedl or the main pr'ogram if execution 
has net begun. A semicolon before the <address> forces it to 
be relative to the main program, while a subroutine name 
before the semicolon forces the <address> to be relative to 
that subroutine. 

Type information is conveyed by the characters " X "  and 
appended to Caddress). The type defaults to real. An array 
element mag be displayed b y  appending the subscripts in 
parenthesis to <address>. Subscripts must be integer 
constants. 

For Example: 

The  above command will display the current contents of the 
string array element in the first raw and first column of 
the two-dimensional string array which was passed as the 
formal parameter at location 0304 to subroutine SUBlt 
followed by the integer variable at location 0306 in the 
main program. 

DUMP Command DU <address l>E-Caddress 221 

The d u m p  command is used to dump memory as hexadecimal 
b y t e s .  The qualification of <address 13 is the same as for 
the breakpoint command. 

T h e  go command either begins execution or resumes after a 
breakpoint is reached. 
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SYSTEM Command S Y  CNTRSDOS S y s t e m  Commanbn1 

The s y s t e m  command p a s s e s  a s t r i n g  t o  TRSDQS a s  i f  t h e  
s t r i n g  w e r e  e n t e r e d  i n  r e s p o n s e  t o  t h e  TRSDUS READY prompt.  
Any p a r a m e t e r s  t o  t h e  p a s s e d  command a r e  i g n o r e d .  C o n t r o l  
d o e s  n o t  r e t u r n  t o  RSBASIC. 
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V. MEI'IQRV USAGE AND DATA STORAGE 

RSDASIC programs use two diskinct storage areas: PSEGT for 
storage of instructions, constantsl addressesl and dope 
(array and string descriptors), and DSECT for storage o f  all 
variable data. The sgstem will allocate both these secGions 
within its controlled memory area as follows: 

1 I 
I COMMON Storage I 

I I 
I (If any) I 

+----------------------- + 
t I 
t MAIN ROUTINE 1 

1 I 
I PSEGT SLorage I 

+----------------------- + 
i a 
I MAIN ROUTINE I 

r I 
i BSECT Storage I 

+----------------------- + 
1 I 
I I 

e 1 
I i 

r I 
I I 

I I 
I I 

+----------------------- 4- 

1 I 
I SUBROUTINE N 
I I 
I PSEGT Storage 
+----------------------- + 
t I 
I SUBROUTINE N a 
1 # 
I DSEGT Storage I 

+----------------------- 4- 

8 i 
4 ADDRESS TABLE ......................... 
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Storaae of Inteaers* 

a Integers are stared in i6-BIT two's complement form. The 
least significant byte is stored in the first memory byte 
and the most significant in the second. The examples b e l o w  
illustrate this storage format. 

Storage of +5 at hex address 0 0 A 1 :  

Storage of -5 at hex address 0073 

The numbers which may be thus represented are the integers 
in the range 

This, therefore, defines the range of integers in the 
RSBASIC sgs tem. 

*For more information on the storage of integers in two's 
complement form, see "TRS80 Assembly Language Programming" 
by Bill Barden, Jr., Radio Shack Catalog Number 62-2006. 
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Storaae of Decimals 

Decimals are stored in 8 bytes with the first byte 
containing the sign and exponent and the remaining 7 bytes 
containing 14 binary coded decimal digits representing the 
mantissa. 

The first bit of the first byte is the sign. A 0 bit denotes 
a positive number and 1 bit denotes a negative number. The 
other 7 bits represent a biased binary exponent of ten. The 
exponent is biased by &40. That is, an exponent of &40 is 
equivalent to 0. 

The mantissa is normalized to the left. This means the first 
digit of the mantissa is zero only if the number is zero. 
The exponent is adjusted accordingly. An assumed decimal 
point is to the left of the mantissa. 

The examples below illustrate this storage format. 

Storage of 5.6 at hex address 00A1: 

----------------------------------.--------------- 
OOAl ~ 4 1 f 5 6 : 0 0 ~ 0 0 ~ 0 0 ~ 0 0 : 0 0 ~ 0 0 :  ................................................. 

Storage of -5.6 at hex address 00A9: 

Storage of 2.368714E10 at hex address OOB1: 

................................................. 
OOBl 1 4 B 1 2 3 : 6 8 : 7 1 : 4 0 1 0 0 : 0 0 : 0 0 :  

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

This is equivalent to 

The numbers which may be thus represented are the real 
numbers in the range 

-0.99999?99999999* 1Q"+63 to -0. ?9?99999999999* lo"'.-64 
and +Q. 99999999999999* 10"-64 t u +O. 99999999999999* 1 0"63 
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Storaae of Numeric Arraus 

Arrays oS numbers are stored in memory by row with each 
number occupying two bytes for integer and eight bytes for 
decimal. The storage of single and double dimensioned arr.ays 
i s  illustrated in the two diagrams below: 

Single dimension integer array A% with 3 members 
sdarting at hex address 0132: 

Double dimensioned integer array B% with 3 rows (first 
subscript) and 2 columns (second subscript) starting at 
hex address 3EB7: 

As can be seen from the examples above, the address of an 
element in a single dimensioned array is 

ARRAY BASE + S*(SUBSCRIPT) 

while the address of an element of a double dimensioned 
array element is 

ARRAY BASE+S*((MAX SUBSCRIPT2+1)*SUBSCRIPf1+su13sCRIPTf!) 
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where S is either 2 for integer or 8 for decimal. For 
instancer 

AX411 above would be 

B%(ll 0) above would be 

The single dimensioned array can be thought of as a special 
case of the double dimensioned array with a MAX SUBSCRIPT2 
of -1 if its subscript is treated as "SUBSCRIPT2". This 
implies that in each subscript calculation, two constants 
will be required -- the ARRAY BASE and MAX SUBSCRIPT2. MAX 
SUBSCRIPT1 is also needed for subscript checking. 

For each array in the RSBASIC systeml these three constants 
are stored in a memory block referred to as the array dope. 
In the example below, the array dope for the two example 
arrays is shown. 

Array Dope for A% and B% above 
Dope begins at hex address 1A75 

AX Dope 1A75 
1A76 

1 A 7 7  
1 A78 

1A79 
1A7A 

1 A7B 
1 H7C 

13% Rope TA7D 
1A7E 

1A7F 
1 A80 

IA81 
1A82 

A% Base 

A% Max Subscript1 

A% Max Subscript2 

Array type (O=integer,l=real> 
not used 

BX Base 

B% Max Subscript1 

E% Max Subscript2 

T q p e  (integer) 
not used 
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Storaae of Strinas 

Serings are stored one ASCII character per byte. The current 
length o f  the string in bytes is stored in a one-byte binarq 
field at the start o f  the string. The examples below shaw 
how this works. 

"HELLO" stored at hex address 0175 

0175 : 0 5 :  Current Length ------- 
0176 I IiHIl I 

----...-- 
0177 *'E" : 

em----- Current Value 

0178 I 1iL" 1 
------- 

0179 1 "L" I ------- 
017A t "0" 1 ------- 

String Variable C%, Max Length=lO 
Starting at hex address 2 6 8 A  
Current value is "BASIC" 

: O 5 1 C% Current Length ------- 
I IIBil I 

------- 
: "A" ; 
------- 
: "5" : C 8  Current Value ------- 
: it I is : ------- 
: I1C" I ------- 
: x :  ------- 
: x :  ------- 
: x C$ Currently Unused ------- 
: x :  ------- 
: x :  ------- 
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S t r i n g s  m a y  b e  empty ,  i . e . ,  t h e y  may h a v e  a c u r r e n t  l e n g t h  
o f  OJ o r  t h e y  m a y  h a v e  a n y  l e n g t h  up t o  a n d  i n c l u d i n g  t h e i r  
d e c l a r e d  maximum. F o r  e a c h  d e c l a r e d  s t r i n g ,  a t o t a l  o f  M A X  
LENGTH+l b y t e s  is r e s e r v e d  f o r  t h e  s t o r a g e  o f  t h e  s t r i n g  a n d  
i t s  c u r r e n t  l e n g t h .  

D u r i n g  p r o g r a m  o p e r a t i o n ,  t h e  MAX LENGTH o f  a s t r i n g  
v a r i a b l e  w i l l  b e  r e q u i r e d  t o  c o n t r o l  s t o r i n g  o p e r a t i o n s  i n t o  
t h e  s t r i n g .  T h u s ,  f o r  s t r i n g  v a r i a b l e s ,  two c o n s t a n t s  a r e  
r e q u i r e d  d u r i n g  p r o g r a m  o p e r a t i a n  -- t h e  STRING ADDRESS a s  
w e l l  a s  t h e  MAX LENGTH. 

F o r  e a c h  s t r i n g  v a r i a b l e J  t h e s e  c o n s t a n t s  a r e  s t o r e d  i n  a 
memory b l o c k  c a l l e d  t h e  s t r i n g  d o p e .  I n  t h e  e x a m p l e  b e l o w ,  
s t r i n g  d o p e  i s  shown f o r  t h e  e x a m p l e  s t r i n g  C$. 

S t r i n g  Dope f o r  C $  
Dope b e g i n s  a t  h e x  a d d r e s s  2 B C 1  

------- 
C$ DOPE 2 B C l  I 8 A  I C $  A d d r e s s  

2 B C 2  : 26 i ------- 
2 B C 3  : OA ; CB M a x  L e n g t h  ------- 

PAGE 8 - 1 7  



Storaae of Strina Arrays 

Strings may also be stored in single or double dimensioned 
string arrays in which each element has the same maximum 
length but mayl of coursel have unique current value - and 
length. The example below shows the storage of a single 
dimensioned string array A% having three elements each with 
a maximum length of 5 characters: 

String Array ASI Max Length=5, 3 elements 
Starting at hex address 75A3 

: "E" : ------- 
: "I" I 

: "L" : 
---me-- 

"0" I 

t O 4 I  ------- 
: "F" I ------- 
t " R "  I ------- 
! "0" : ------- 

"M" : ------- 
I x t  ------- 
: 0 3 :  ------- 
I "R" I 

I'M'' ; ------- 
"C" ; ------- 

: x :  ------- 
: x :  ------- 

Current Length 

Current Value 

Current Length 

Current Value 

Currently Unused 

Current Length 

Current Value 

Currently Unused 

PAGE 8 - 18 



Item order of double dimensioned string arrays is the same 
as for double dimensioned numeric arrays. 

The address of a single dimensioned string array element is 
calculated as follows: 

STRING ARRAY BASE+(MAX LENGTH+l)*(SUBSCRIPT) 

e. g. for A9(1) above: 

The address of a double dimensioned string array element is 
calculated as follows: 

STRING ARRAY BASE+(MAX LENGTH+l)* 
((MAX SUBSCRIPT2+l)*SUBSCRIPTl+SUBSCRIPT2)) 

Dope for string arrays is similar to dope for arrays of 
numbeFs. The first two bytes are the STRING BASEl followed 
b y  two bytes for MAX SUBSCRIPTll followed by two bytes for 
MAX SUBSCRIPT2 (-1 if single dimensi~ned)~ followed b y  a 
one-byte array type (02 for string), followed by a one-byte 
MAX LENGTH. 

In the example below, string dope is shown for the example 
single dimensioned string array A$. 

String Dope for A$ 
Dope begins at hex address 2BC4 

------- 
A$ Dope 2BC4 : A3 A$ Address 

2BC 5 : 7 5  i ------- 
2BCb : 02 1 A$ Max Subscript 1 
2BC7 : 00 i 

2BC8 : FF A$ Max Subscript 2 
2BC9 : FF 

: 02 Array Type 
: 0 5  A$ Max Length ------- 

PAGE 8 - 19 



a An RSBASIC program uses fhe s t a r k  Par z i t o ~ r n g  a e t i m - n  
addresses and t h e  state o f  subroutines. 

Each GOSUB a n d  function c a l l  (DEF function) uses t w o  b g t e s  

Each CALL f o  an RSBASlG e x t e r - n a i  s u b . k o ~ t i n e  u s e 5  10 bytes. 

The system uses about 32 b y t e s  for internal s t o r a g e  

To calculate the e x p e c t e d  skack size, e s t i m a t e  d h e  m a x i m u n ~  
number of nested g o s u b s #  function c a l l s l  and s u b r o u t i n e s  
%hat could o c c u r  in a p ~ o g r a m .  %Re s t a c k  size s k a u % l ? i  Be 
2*(number of nested g o s u b s  a n d  function calls) + IO*(number 
of nested subroutines) + 32. 

For examplel a ps-ogsam w h i c h  c o u l d  nest to a d e p k h  of 80 
gssubs would require a s t a c k  s i r e  o f  &CO b y t e s .  

The sysGen checks far stack aver$low a n d  far RETURN'S 
withouG a mefching QOSUB a h e x e c u t i o n .  The size o f  t h e  stack 
is determined 69 the S option i n  b o t h  RUNBASIC and RSBASIC. 
The default is 8CO bytes, 
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Vf. ASSEMBLY LANGUAGE SUBPROGRAMS 

Assembly language .subprograms may be called by RSBASIC 
programs. However, the user is responsible for loading them 
b y  use of the TRSDOS LOAD command into memory locations 
which do not conflict with the RSBASIC system and for 
protecting them from overwrite by the RSBASIC system via the 
T (top of memory) parameter on the RSBASIC and RUNBASIC 
commands. 

Calling an assembly language subprogram from an RSBASIC 
program requires the same statement format as a normal 
RSBASIC subprogram call. However, since the RSBASIC system 
will not know where the user's assembly language program is 
loaded, this information must be supplied via the EXT 
statement in the formati 

In E X T  subname = X X X X  , . . .  

where: 

subname is the subprogram's name as used in CALL'S of 
the subprogram, and X X X X  is the address where it has 
been, or will be, loaded. 

Parameter Passinq 

Upon entry to the user's assembly language subprogram 
information from the RSBASIC system is passed as follows: 

(SP) ---> the return address* 

BC --- 3 the calling routines parameter list (if any), 
;DE ---3 - a parameter decoding routine for use in retrieving 

subroutine parameter addresses and types. 

*Note: The Runtime requires that information currently on 
the s t a c k  other than the return address must not be altered 
and must remain in its relative position. 
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In order ta pick up any parameter addre~ser;~ %he routine 
referenced in DE mus"cbe "called". Since this routine bas 
saved all pertinend parameter information, it requires no 
parameters; howeverl it returns the following: 

B = argument type, O for integer 
1 for real 
2 for string 

DE = argument address (for string scala~s, this is the 
address of the string dope, far 
arrays, this is the address o f  
the array dope) 

A = return code, Q for argument returned 
-1 for no more arguments 

Care must be taken when passing parameters back to the 
RSBASIC program to ensure that their formats are correct 
{see Storage o f  Data section). 

At completion o f  an assembly language subprsgramt return is 
made to the calling program by passing control to the 
address which was pointed to bt j  the stack pointer. 
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V I I .  THE RSSASLC: FILE SYSTEM AND FILE FORMATS 

Three types of files are supported in RSBASIC:  sequential, 
direct (random), and indexed sequential ( I S A M ) .  

Files are specified in the user's program in a manner 
consistent with the TRSDOS filespec, of the form 

filename/ext.password:didiskette name) 

where: 

'filename' is required 

'/extt' is an optional name-extension. 

'.passuordYs an optional password. When omitted no 
password checking is performed. 

':d' is an optional drive specification. When omitted 
the system does an automatic search, starting with drive 
0. 

'((diskette narnejys optional. When omitted no disk name 
checking is performed. 

Sequential Files 

Sequential files are created by Runtime as either variable 
length or fixed length records, according to user 
specification (i.e., if a LENGTH parameteyl is supplied in 
the OPEN statement, the records will be fixed lengthi 
otherwise, they will be variable length). If the file exists 
at QPEN time' the file type and record length are used as 
defined b q  TRSBOS. 

Sequential files do not; allow DELETE or Update. The maximum 
record length for sequential files is 255 bytes. 

Direct Files 

Bireci: files are fixed length record fFLR) files. Thetj 
differ from standard TRSDOS Direct fifes in that appended to 
-&he front of each record is a two-byte secosd length. The 
maximum record length for direct files is 254 bytes. 

PAGE 8 - 2 3  



I n d e x e d  F i l e s  

I n d e x e d  (ISAM) f i l e s  may b e  r e f e r e n c e d  i n  e i t h e r  t h e  
s e q u e n t i a l  o r  random mode. Each r e c o r d  i n  a n  i n d e x e d  f i l e  i s  
u n i q u e l y  i d e n t i f i e d  b g  t h e  v a l u e  o f  t h e  a s s o c i a t e d  key.  I n  
RSBASICt t h e  keg n e e d  n o t  be  p a r t  o f  t h e  d a t a  u r r i t t c n  i n  t h e  
f i l e .  I t  i s  u s e d  a s  a roadmap i n  o r d e r  t o  ~ e t r i e v e  t h e  
r e c o r d  on whicB t h e  d a t a  is. z.f:~:*r.eJ. 

The RSBASIC s i n g l e - k e y  fSAM s t r u c t u r e  i s  b u i l t  a n  a TRSDOS 
d i r e c t  f i l e  w i t h  2Sb-by te  p h y s i c a l  r e c o r d s .  I n t e r n a % l y l  t h e  
fSAM m o d u l e  u s e s  3 2 - b y t e  l o g i c a l  r e c o r d s  c a l l e d  a l l o c a t a b l e  
u n i t s  ( A U ' s ) .  

T h e r e  a re  f o u r  t y p e s  o f  o b j e c t s  i n  a n  1SAM f i l e :  

1 )  H e a d e r  ( 1  A U )  
22 T r e e  ( e a c h  n o d e  = 16 A U ' s f  
3) L i n k e d  L i s t s  
4) U s e r  d a t a  r e c a r d s  

The f i l e  h e a d e r  s t a r t s  a t  AU I t t h e  f i r s t ) .  T h e r e  is  o n l y  
o n e  t r e e  i n  which  a l l  k e y  v a l u e s  a r e  ma in2 ;a ined .  The h e a d e r  
c o n t a i n s  a p o i n t e r  t o  t h e  key t r e e "  r o o t  n o d e .  T h e  h e a d e r  
a l s o  c o n t a i n s  p o i n t e r s  t o  t h e  s t a r t  o f  two f r e e  l i s t s ; .  These  
two l i s t s  c o n t a i n  f r e e  d i r e c t o r y  ( t r e e )  n o d e s  a n d  f r e e  u s e r  
r e c o r d s .  D i r e c t o r y  n o d e s  c o n C a i n  p a i n t e r s  w h i c h  p o i n *  tt tthe 

a a s s o c i a t e d  d a t a  r e c o r d .  

When a new o b ~ e c t  ( n o d e  o r  d a t a  r e c o r d )  n e e d s  t o  b e  c r e a t e d ,  
a n  e n t r y  on o n e  o f  t h e  f r e e  l i s t s  is  r e u s e d  .I$ o n e  exists. 
O t h e r w i s e ,  s p a c e  is a l l o c a t e d  a t  t h e  current end 09 P i l e .  

,..rd l e n g t h  data r . e c o r d s  V a r i a b l e  l e n g t h  d a t a  i e  s t o r e d  i n  Fi.-.- 
t o  a l l o w  s p a c e  t o  b e  r e c o v e r e d  more  e a s i l y .  
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The physical format of the header, a nsde recordt and a user 
data record are as Collows: 

Header: header code ward 
4# of AU's to store header ( 1 )  
# oC AUfs to store data record ( m )  
head of free node list 
number of free nodes 
head of free seco~d list 
number of Cree records 
head sf free duplicate block list ( O f  
numbes sf Free duplicate blocks (0) 
next free AU 
flag word 
# of keys ( 1 )  
key sire 
key offset (0) 
tree height 
root of index tree 
next available stamp # (8) 

Node: node count word 
number af kegs in this node 
left pointer ------------- 

: data pointer 
! key value 
: right pointer ------------- 

User Da%a Recard: byte count 

: data byte ------------ 

Indexed records are 'mapped' onto direct file records of 258 
bytes (sdandard TRSBBS sector size) segardless of their 
actual size. 
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The formula shown below should approximire the number of 255 
byte sectors that a given file will require on disk. The 
actual number of granules is this number divided b y  5. 

#Sectors = 1 + INT(1 + R* INT((S + 33)/32)/8) 

+ INT(1 + 2*R/INT(252/K + 8) 

where: INT = Integer value 

R = Number of records in the file 

S = Sire of largest record tin bytes) 

K  = Size of key field (in bytes) 

Example: 1000 records i file ( R  = 1000); 
max record size is 190 bytes (S = 190); 
key is 6 bytes ( K  = 6) 

RSBASIC File Formats 

0 
Within the system file structure RSBASIC supports three 
subfile systems which can be mapped over any of the three 
system file formats: 

1) Free Format, 
2) USING Format, and 
3) Binary Format. 

Free Format files are constructed to resemble an RSBASfC 
program input stream with trailing zeros and blanks deleted 
and 'items separated b y  commas. All items are in ASCII 
format, so that an INPUT operation from such a file differs 
from console input only in the fact that input comes from a 
diskette file. 

USING format files are in ASCII format, but items are not 
separated b y  commas; r.ather, they are set into a string 
structure a s  dictated b y  the elements of the USING string 
specified when the file was written. 
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B i n a ~ y  Forma$ # i l e s p  unlike t h e  o t h e p . s p  aTe c o n s t v u c t e d  i n  
i n t e r n a l  f o r m a t  i n  t h e  908Powiwg m e t h o d :  

$ 1  i n k s g c r s  are o u t p u t  as two-byte binary n u m b e r s ;  

2 )  d e c i m a l s  a r e  output in t h e i r  internal f a r m a t  w i t h  
trailing zeros truncated and w i t h  a leading o n e - b y t e  
length c o u n t i  

3) s t r i n g s  a r e  o u t p u t  as a one-byte c o u n t  followed b y  their 
A S C I I  rep~esentation minus  trailing b l a n k s .  

The whale r e c o r d  is t h e n  o u t p u t  w i t h  a one-bqte record 
length count in front. 

RSBASICp RSGOBQLI a n d  PSAM Fi Pas  

T h e  format s f  t h e  RSBASIC indexed sequential (ISAM) file uas 
designed to provide a m e t h o d  b y  w h i c h  an RSBASXC program and 
an RSCOB9E program mag communicate. B y  adhering t o  a f e w  
simple rules, t h e  R693ASIClb programmev may successfully r e a d l  
write and u p d a t e  an %SAM file cp .ea ted  b y  RSCBBOS. T h e  rules 
a r e  s i m p l e  b u t  quite stringent f o r  b a t h  R860BOL and  WSBASIG. 
I f  any 04" them aFa i g n o s e d P  % h e  data in t h e  Pile may be 
ir~etrievablq lost, 

1 )  T h e  file m u s t  b e  single-keg only 

RSBASIC l a n g u a g e  s y n t a x  o n l y  permits one k e y  

25 T h e  k e g  m u s t  b e  written as p a r t  o f  t h e  d a t a  r e c o r d  

R S B A S I C  ISAM f o r m a t  d o e s  n o t  -require t h i s *  b u t  RSGClBOL 
does. 

3) T h e  r e c o r d s  m u s t  b e  fixed-format ASCII 

RSCOBOL h a s  provision far n e i t h e r  binarg daka n o r  
v a r i a b l e  l e n g t h  r e c o r d s .  T h e  easiest way f o r  an RSBASXC 
ppogrammer d o  e n s u r e  t h i s  i s  w i t h  the PRINT USING and 
INPUT USING staternends. The I m a g e  u s e d  is analogous to 
t h e  RSCBBOL r e c o ~ d  descriptor. 

I f  t h e  RSHASlC ISAM file i s  n o t  %a b e  accessed b y  an RSCQDOL 
p r a g i . a m p  the above  rules d o  n o %  a p p l y  a n d  any o f  " c e  WSBASZC 
$/B statcmenks mag b e  employed. 

Notice t h a t  i n  RSBASIC t h e  r e c o r d  i s  p a d d e d  a n  t h e  r i g h t  
w i t h  blanks o r  z e ~ o e s ,  as apprsp~iate f a ?  t h e  r e c a r d  % y p e  
( A S C I I  or b i n a r y ,  Pespectively). 
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R adis Shack ;-. Tandy Corporation 
Informaeion Bulletin 03/22/84 

Subject: RaanBasic %a- RSB ASIC compiled programs, 

H o w  to format a 5-1/4 diskette for RasnBasdc as a stand alone, 

2, Insert a blank diskette i n  drive Z 

4, Perform fal5owing sequence: 

P U R  GE*:1 (%'IS) 
Master password? PWSSM O R  fB 
I? kBNBASIC/G M D:l, h Y l N P 9 )  ? Y 
C O N V E i a 7 8 C M  0:P ( V / I ? I / Q d  1 M 
X F E R S " B S /  C M0:i ( " 9 P N / Q )  ? Y 
i P C / C  M D:%. (Y/N/Q) ? ";3 
RunsAsrcgov::a ( v / n i Q )  1 4 
BE DET/C Fi 0:1 (Y/NIQ) ? V 
RSBASIC/C M D:% d Y / / f a B Q )  ? Y 
RS8ASXCP'LIB: I  QY/N/Q) l f" 
2ssaslcjLIs:a ( v g n i ~ l i  2 v 
2SQoAslC/O:F:1 ( Y b N I Q )  7 Y 
iasr/sas:l ( " ~ ~ M P Q )  ? v 
SA M Iph E ? _ S T : 1  IUBNQb ? "B 
SA  I4 PL EBOBJ:I a " V / N / Q )  ? Y 
iasrjasw. &"a/n/~) 1 v 
II%T/OBJ:1 { Y P N / Q )  4 Y 

5 ,  Tt-ae procedure i s  co~npleted, Tne diskette in  drive 7, 'as now ready f o r  
Cspying coinpiled R S B  ASIC programs onto it and can be used as a stand alone 
diskette in drive 0, 





Sequential reading of an ISAM file is possible in RSBASXC b y  
simply not specifying a KEY on the INPUT or READ statement. 
The record input will be the one whose key is next in the 
ASGXP collating sequence. The value of the KEY last read 
will be assigned a s  the output of the KEYS funclion. 
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ERROR MESSAGES AND RETURNS 

OVERFLOW 

The system has exhausted its available memory space. 

If overflow occurs during an APPEND, then none of the new 
lines are appended. During the OLD8 lines are included up to 
the point where over91ow occurred. During RENUMBER8 all 
fines are renumbered but references to line numbers are 
updated only up to the point where overflow occurred. 

SYNTAX 

Improper commend, redundant information following command, 
or improperly formed number or name. 

PARAMETERS 

Improper parameters have been included in the RSBASIC 
initiation command line. 
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AUTO 

Incorrect specification of the AUTO command. 

Incorrect parameter specification in the CHANCE command. 

DUPLICATE 

Execution of the DUPLICATE command as specified would 
overwrite an existing program line. 

FILE FORMAT 

An attempt was made to load a file which was not an object 
file or was improperly formatted. May occur during a CHAIN 
or LOAD. 

LINE NUMBER 

Line number specification or line number range is incorrect. 

RENUMBER 

A renumber operation (RENUMBER or APPEND) has been requested 
which would generate a line number larger than 65535 or the 
increment is zero. 

SYNTAX 

Improper command, redundant information following command, 
or improperly formed number or name. 
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Compiler error messages, when appropriate, will print a ' S '  
character under the item in the line which prompted the 
error. Error messages will be printed under the line in 
which the error occurs. 

COMMON SIZE 

There exists r discrepancy in the COMMON SIZES between a 
main and subprogram. 

COUNT 

Inconsistant number of arguments in a subprogram or function 
call. 

DOUBLE DEFINITION 

Variable or array has already been declared in a SUB or DIM 
statement and may not be declared again. 

FILE FORMAT 

An input file is not in the expected format. 

FILE UNAVAILABLE -- TRSDOS ERROR XX 
The file specified for input or output cannot be accessed. 
X X  = TRSDOS error number. 

LOGICAL EXPRESSION EXPECTED 

An invalid specification of a logical expression has been 
detected. 

NUMERIC OR STRING EXPRESSION EXPECTED 

A logical expression has been detected where a numeric o~ 
string expression was tiyntactically expected. For example, 
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OVERFLOW 

Scalar or Array offsets have exceeded &FFFF. 

ORDER 

SUB must be the first active statement of a subprogram. BEF, 
CONl REAL, INTEOER and STRING must precede executable 
statements: FOR must precede NEXT; SUB may be preceded only 
b y  END. Or* FOR loops may be nested but must not overlap. 

REFERENCE 

Programs may not CALL themselves. String valued functions; or 
string expressions may not be used as arguments in function 
references or subroutine CALLS. Arrays may not appear in 
function references, expressionsl assignmentsl or relations -- only subroutine CALLS. 

SIZE 

Specification of a size limit, dimension, or value which 
exceeds allowable storage capacity. 

SUBPROGRAM 

SUBEND may appear only at the end of a subprogram. 

SYNTAX 

Improperly formed expression or incorrect punctuation. 
Redundant information at end of statement. Missing or 
misspelled keyword such as TO, THEN, DOSUB, or GOTO. 
Improperly formed name. Improperly formed string or numeric 
constant. 

TYPE 

Strings and numbers may not be mixed in arithmetic 
expressions. The type of a variable does not agree with its 
use in the current context. 

UNCLOSED FOR LOOPS 

LINE NUMBER nnnn WITH INDEX VARIABLE name 
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UNDEF I NED 

a A referenced function or variable has not been defined. 

WARNING: TYPE 

An invalid type has been specified in a function call. 
Corrective action has been taken. 
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Runtime error messages are of the format: 

message text ERROR LINE ####. 

There are two types of Runtime errors: fatal and nanfatal. 
Fatal errors cause immediate cessation of execution; 
nonfatal errors resume processing after a message of the 
error has been displayed. 

The number in parenthesis is the error number returned b y  
the ERR function. 

Fatal errors are: 

(01) END OF FILE 

Read attempt at end of Cile. 

(02) I 0  PARAMETER 

The parameters of an I/O statement are not recognized. 

(03) COMPILATION 

The program contains a compilation error. 

(04). USING 

A PRINTUSING or INPUTUSING statement has attempted to print 
or input data using an Image which contains no format 
specifications. 

(05) INPUT SYNTAX 

Invalid type of data received on an INPUT statement. 

(06) BUFFER SIZE 

Record length for a file is less than zone size far standard 
format print. 
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409) OUT QF DATA 

An r G t ~ m p t  was mado to READ p a s t  t h e  end  o f  the DATA list 

(08) READ BATA TYPE 

There ir a G y p e  discrepancy bedween the variable data 
requested a n d  % h a t  of t h e  DATA list. 

(09) UNDEFINED REFERENCE 

A reCerance has b e e n  made to an unknown l i n e  number or 
exkernal routine. 

410) SUBSCRIPT 

A subscript i s  out o f  range. 

( 1 1 )  ARGUMENTS 

The number, t y p e ,  s~ va lue  09 asgcsments i n  an %/O statement 
or s ub~sutine call does  n o t  m a t c h  the corresponding file 
record or subrovdine p a ~ a m e t e r  Pist. 

(12) RETURN 

A RETURN has been e x e c u t e d  with no matching GOSUB 

(139 OVERFLOW 

The stack memory  has b e e n  e x h a u s t e d  due to excessive GOSUB 
and/or CALL nesting. 

(14) INVALID UNIT 

An invalid or u n d e f i n e d  unit number has s p e c i f i e d  in an B/O 
statcrmend. 

(15) UNIT NOT 8PEN 

A n  T I Q  stademant r e fe r s  t o  a unit w h i c h  h a s  no$ been opened. 
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(16) U N I T  OPEN 

At tempted  OPEN of  a n  a l r e a d y  open  u n i t .  

(17) FILE DCB SPACE EXHAUSTED 

An a t t e m p t  h a s  been  m a d e  t o  open more u n i t s  t h a n  c a n  be 
accommodated a t  one  t i m e ,  due  t o  e i t h e r  s y s t e m  o r  memory 
l i m i t a t i o n s .  

(18) I N V A L I D  F I L E S P E C  

A f i l e s p e c  h a s  been  i n v a l i d l y  s p e c i f i e d .  

( 1 9 )  KEY LENOTH 

A key l e n g t h  less t h a n  one  o r  g r e a t e r  t h a n  127 h a s  been  
d e t e c t e d .  

(22) BINARY READ 

I n p u t  d a t a  d o e s  n o t  match t h e  READ l is t .  

(23) BINARY WRITE 

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

(24) DELETED RECORD 

At tempted  READ o f  a d e l e t e d  b i n a r y  r e c o r d .  

( 2 5 )  I N V A L l D  KEY 

The I S A M  p r o c e s s o r  h a s  d e t e c t e d  a n  i l l e g a l  k e y  v a l u e .  

( 2 6 )  KEY BOUNDARY 

T h e  I S A M  p r o c e s s o r  h a s  d e t e c t e d  a n  i n v a l i d  k e y  boundary  
w i t h i n  a n  e x i s t i n g  l S A M  f i l e .  

(27) RECORD POINTER 

T h e  I S A M  p r o c e s s o r  h a s  d e t e c t e d  a n  i n v a l i d  r e c o r d  p o i n t e r  
w i t h i n  on e x i s t i n g  I S A M  9 i l e .  
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Tho ISAM processor has dotoctod an invalid index within an 
existing BSAM Pile. 

Nonfatal errors are: 

(30) INPUT 81ZE 

A value greater than ran be accomodated in the specified 
variable has been input. The data item is set to "the maximum 
value and the specified sign is set to the maximum value and 
the specified sign. 

(31) OUTPUT SIZE 

Numeric value is too long +or " t e  Zmage specification. Field 
is filled wiGh a.  No message is printed unless the erFor is 
produced b y  ERROR statement. 

(32) NUMERIC OVERFLBW 

Overplow during expression evaluation. Sets value Lo ma~imum 
value with algebraically correct sign and continues. 

(33) NUMERIC UNDERFLOW 

Underflow during expression evaluation. The value is set Lo, 
zero. Occurs only on decimal arithmetic. 

( 34 )  DfVZSEON BY ZERO 

The value is set do the maximum for the type. 

Attempt Lo find the square root O F  a negative number. The 
value rekurned is t h e  square root of the absolute value of 
the inpuG number. 
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Attempt to find the LOG of zero or a negative number. For 
zero &he result is set to the maximum negative value. For a 
negative number the result is set to the LOG of the absolute 
value. 

A negative number is raised to a nonintegral power or zero 
raised to a negative power. Results are minus the power of 
the absolute value and maximum value, respectively. 
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MODEL I/III COMPILER BASIC LIST AND S M P L E  PROGRMS 
"FRS-SC) 

LIST a n d  SAMPLE P r o g r a m s  

The  C o m p i l e r  BASIC p a c k a g e  c o n t a i n s  t w o  p r o g r a m s  -- L I S T  a n d  
SAMPLE. T h e y  are i n  s i x  d i s k  f i l e s :  

LIST/BAS a n d  SAMPLE/BAS are RSBASIC s o u r c e  f i l e s .  LIST/OBJ a n d  
SAMPLE/OBJ are o b j e c t  f i l e s  created w i t h  t h e  COMPILE c o m a n d .  
LIST/LST a n d  SAMPLE/LSTe are l i s t i n g  f i l e s  created w i t h  t h e  L I S T ,  
MAP, XREF, P R T = ' l i s t i n g  f i l e '  o p t i o n s  o f  t h e  COMPILE c o m a n d ,  
( T h e  i n s t r u c t i o n s ' f o r  u s i n g  COMPILE are i n  C h a p t e r  2 o f  t h i s  
m a n u a l  1 .  

*Note: T h e  Model I p a c k a g e  does n o t  c o n t a i n  SAMPLE/LST, 

L IST  P r o g r a m  

T h e  LIST program i s  f o r  p r i n t i n g  a n y  l i s t i n g  f i l e s  created w i t h  
t h e  P R T = ' l i s t i n g  f i l e '  o p t i o n .  T o  see how LIST  w o r k s ,  y o u  c a n  
p r i n t  t h e  LIST/LST f i l e ,  U n d e r  TRSDOS READY ( o r  DOS READY), t y p e  
o n e  o f  t h e  f o l l o w i n g :  

RUNBASIC LIST/OBJ <ENTER> 
RSBASIC LIST/OBJ <ENTER> 

4 

T h e  C o m p u t e r  g i v e  y o u  a FILE? p r o m p t ,  T y p e :  

o r  a n y  o t h e r  l i s t i n g  f i l e  y o u  w a n t  p r i n t e d ,  T h e  C o m p u t e r  w i l l  
t h e n  p r i n t  it o n  b o t h  y o u r  s c r e e n  a n d  l i n e  p r i n t e r .  

NOTE: I f  you w i l l  n o t  be u s i n g  a l i n e  p r i n t e r ,  y o u  n e e d  t o  c h a n g e  
t h e  LIST  p r o g r a m .  To do t h i s ,  f i r s t  load RSBASIC, T h e n  load t h e  
RSBASIC source f i l e  o f  L IST  b y  t y p i n g :  

OLD LIST/BAS <ENTER> 

Uadm 
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MODEL I/IIT C3MPILER BASIC LIST AND SWPLE PROGRAMS "l""RS-ea a 

Change l i n e  140  a n d  s a v e  t h e  a l t e r e d  program by t y p i n g :  

140  PRINT BS : GOTO 130 <ENTER> 
SAVE LIST/BAS <ENTER> 

Then make a new o b j e c t  f i l e  a n d  l i s t i n g  f i l e  o f  t h e  a l t e r e d  
program b y  t y p i n g :  

COMPILE LIST/BAS, LIST/OBJ (LIST,MAP,XREF,PRT=LIST/LST) <mTER> 

SAMPLE 

The SAMPLE program s i m p l y  d e m o n s t r a t e s  how t h e  Compi l e r  works .  
You c a n  r u n  it  u s i n g  RUNBASIC o r  RSBASIC, Under TRSDOS READY (or  
DOS READY), t y p e  o n e  of t h e  f o l l o w i n g :  

RUNBASIC SAMPLEJOBJ <ENTER> 
RSBASIC SAMPLE/OBJ <ENTER> 

The Computer w i l l  a s k  you t o  i n p u t  2 0  c h a r a c t e r s ,  I t  w i l l  p r i n t  
them on t h e  s c r e e n  as you i n p u t  them. Then it w i l l  p r i n t  t h e  
numbers 1 t h r o u g h  1 0 8  f o l l o w e d  by a series o f  X b .  
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MODEL I/III COMPILER BASIC OPERATORS & SPECIAL SIGNS 

TRS-80 

COMPILER BASIC 
OPERATORS AND SPECIAL SIGNS 

For information on these operators and special signs, see 
Chapter 3, "BASIC Concepts". 

SPECIAL SIGNS 

E Power of 10 
& Hexadecimal constant 

OPERATORS 

Numeric 
+ Addition 
- Subtraction 
* Multiplication 
/ Division ** Exponentiation 
t ~nteger Division 

MOD Modulus Arithmetic 

String 
& Concatenation 

Relational - - Equals 
>< or <> Not equal to 
>= or => Greater than or Equal 
<= or =< Less than or Equal 

> Greater than 
< Less than 

Logical 
AND Logical AND 
OR Logical OR 
NOT Logical NOT 
XOR Logical XOR 

TYPE DECLATATION TAGS 

$ String 
% Integer 
# Real 
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MODEL E / $ I $  CBKPILEW BASIC NDS AND KEYWORDS 

COMPILER BASIC 
COKWNDS, STATEMENTS, AND FUNCTIONS 

WORD MEAN1 NG PAGE NO 

ABS 
AND 
APPEND 
ASC 
WTN 
AUTO 
BREAK 
CALI, 
CHAIN 
CHANGE 
CHR$ 
CLEAR 
CLOSE 
C8M 
COMPILE 
COS 
CRT 
CRTG 
CRTI $ 
CRTR 
GRTX 
CRTY 
CVD 
C VI 
DATA 
DATE$ 
DEF 
DELETE 
DELETE 
DIG 
D I M  
DISPLAY 
DUPLICATE 
END 
EOF 
ERR 
ERROR 
EXP 
EXP.IC3 
EXT 
FOR/NEXT 
GO 

Compute a b s o l u t e  v a l u e  ( F u n c t i o n  1 
C a l c u l a t e  logical AND ( F u n c t i o n )  
Append t w o  prograrns (Command 1 
G e t  ASCII code iFunctisn) 
Compute arctangent (Function1 
Number l i n e s  automatically (Command) 
Set or remove program breakpo in t s  (Command) 
Execute external subroutine (Statement) 
Load and execute next program (Statement) 
Change program Sines (Command) 
G e t  character ASCII or control  code ( F u n c t i o n )  
Clear a l l  programs from memory (Command) 
Close d i s k  file (Statement 1 
Allocate common v a r i a b l e  area ( S t a t e m e n t )  
Compile BASIC program (Command) 
Compute cosine jF~nction1 
Position cursor  iPunct%on) 
P r i n t  in graphics mode ( F u n c t i o n )  
Read video display ( F u n c t i o n  f 
Move cursor  ( F u n c t i o n )  
F i n d  cursor  position ( F u n c t i o n )  
F i n d  cu r so r  position (Function) 
Conver t  Integer to Real ( F u n c t i o n )  
Convert Real to I n t e g e r  (FunctionB 
Store program-data (Statement) 
G e t  today's date (Function) 
Define f u n c t i o n  ( S t a t e m e n t )  
Delete record from disk file (Statement) 
Erase program lines from memory (Command) 
Compute number sf n u m e r i c  characters ( F u n c t i o n  ) 
Define string variables b arrays (Statement) 
Display variable contents (Cornand) 
Duplicate program statements (Command) 
Terminate program compilation (Statement) 
Notify if end of file ( F u n c t i o n )  
Get error code ( F u n c t i o n )  
Simulate error ( S t a t e r n e n t i  
C o m p u t e  natural exponential ( F u n c t i o n )  
Compute base kO exponential (Function) 
D e f i n e  address of external program (Statement) 
Establish program loop (Statement) 
Start or c o n t i n u e  program execution (Command) 

Racllre 
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MODEL I/III COMPILER BASIC NDS AND KEYWORDS 

GOSUB Go t o  s p e c i f i e d  s u b r o u t i n e  ( S t a t e m e n t )  
GOTO Go t o  s p e c i f i e d  l i n e  number ( S t a t e m e n t )  6-78 
HEX$ Compute  h e x a d e c i m a l  v a l u e  ( F u n c t i o n )  6  -79 
HVL C o n v e r t  h e x a d e c i m a l  s t r i n g  ( F u n c t i o n )  6  -81  
I F , ,  , T e s t  c o n d i t i o n a l  e x p r e s s i o n  ( S t a t e m e n t )  6  -83 
THEN., . 
ELSE 
INKEYS G e t  k e y b o a r d  c h a r a c t e r  i f  a v a i l a b l e  ( F u n c t i o n )  6-86 
INPUT I n p u t  data ( S t a t e m e n t )  6-87 
INPUT I n p u t  d a t a  f r o m  d i s k  f i l e  ( S t a t e m e n t )  6-92 
f r o m  a 
d i s k  f i l e  
INPUT I n p u t  f o r m a t t e d  d a t a  ( S t a t e m e n t  ) 6-94 
USING 
INPUT I n p u t  f o r m a t t e d  data f r o m  a 6  -99 
US1 NG d i s k  f i l e  ( S t a t e m e n t  ) 
f r o m  a 
d i s k  f i l e  
INPUTS I n p u t  a c h a r a c t e r  s t r i n g  ( F u n c t i o n )  6 -101  
I NT C o n v e r t  t o  i n t e g e r  v a l u e  ( F u n c t i o n )  6-103 
INTEGER D e f i n e  v a r i a b l e s  as  i n t e g e r s  ( S t a t e m e n t )  6  -104 
KILL Delete f i l e  f r o m  d i s k  (Command) 2  -21  
KILL K i l l  d i s k  f i l e  ( S t a t e m e n t )  6  -106 
LEN G e t  l e n g t h  o f  s t r i n g  ( F u n c t i o n )  6 -107 
LINE I n p u t  a l i n e  o f  Data ( S t a t e m e n t  1 
INPUT 
LINE I n p u t  l i n e  f r o m  a d i s k  f i l e  ( S t a t e m e n t )  
INPUT 
f r o m  a 
d i s k  f i l e  
LIST D i s p l a y  p r o g r a m  l i n e s  (Command) 
LOAD L o a d  c o m p i l e d  BASIC p r o g r a m s  (Command) 
LOG Compute n a t u r a l  l o g a r i t h m  ( F u n c t i o n )  
LOGlO Compute  b a s e  1 0  l o g a r i t h m  ( F u n c t i o n )  
LPRINT P r i n t  o n  l i n e  p r i n t e r  ( S t a t e m e n t )  
LPRINT P r i n t  u s i n g  f o r m a t  o n  l i n e  p r i n t e r  ( S t a t e m e n t )  
USING 
MERGE Merge  d i s k  program w i t h  r e s i d e n t  

program (Command) 
NEW E r a s e  BASIC program f r o m  memory (Command) 
OLD L o a d  BASIC s o u r c e  p r o g r a m  (Command) 
ON E n a b l e  a <BREAK> h a n d l i n g  r o u t i n e  ( S t a t e m e n t )  
BREAK 
GOTO 
ON S e t  u p  e r r o r - t r a p p i n g  r o u t i n e  ( S t a t e m e n t )  
ERROR 
GOT0 
ON. .  . T e s t  a n d  b r a n c h  t o  s u b r o u t i n e  ( S t a t e m e n t )  
GOSUB 
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ON... Test and branch to different program 
GOTO line (Statement) 
OPEN Open disk file (Statement) 
OR Calculate logical OR (Function) 
POS Search for specified string (Function) 
PRINT Print on video display (Statement) 
PRINT Print to disk (Statement) 
to a 
disk file 
PRINT Print using format (Statement) 
USING 
PRINT Print using format to disk file (Statement) 
USING 
to a 
disk file 
RANDOMIZE Reseed random number generator (Statement) 
READ Get value from DATA Statement (Statement) 
READ Read contents of disk file (Statement) 
from a 
disk file 
REAL Define variables as real numbers (Statement) 
REM Comment line (remarks) (Statement) 
RENUMBER Renumber program (Command) 
RESET Disable the <BREAK> handling 
BREAK routine (Statement) 
RESET Disable error handling (Statement) 
ERROR 
RESET Clear all returns (Statement) 
GOSUB 
RESTORE Reset data pointer (Statement) 
RESUME Terminate error trapping routine (Statement) 
RETURN Return control to calling program (Statement) 
RND Generate pseudorandom number (Function) 
RUN Execute program (Command) 
SAVE Save BASIC source program on disk (Command) 
SEG$ Get substring (Function) 
SGN Get sign (Function) 
SIN Compute sine (Function) 
SIZE Print used and unused memory (Command) 
SQR Compute square root (Function ) 
STEP Execute portion of program (Command) 
STOP Stop program execution (Statement) 
STRS Convert to string representation (Function) 
STRING Define variables as strings (Statement) 
STRINGS Return string of characters (Function) 
SUB Name and define subprogram (Statement) 
SUBEND End subprogram (Statement) 
SWAP Exchange values of variables (Statement) 
SYSTEM Return to TRSDOS (Command) 
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SYSTEM R e t u r n  t o  TRSDOS ( S t a t e m e n t )  
TAB T a b  t o  p o s i t i o n  ( F u n c t i o n )  . 
TAN compute-  t a n g e n t  ( F u n c t i o n  ) 
TIME$ G e t  t h e  t i m e  ( F u n c t i o n )  
TRACE ON, T u r n  tracer o n ,  o f f  (Command) 
TRACE OFF 
VAL E v a l u a t e  s t r i n g  ( F u n c t i o n )  
WRITE Write t o  d i s k  ( S t a t e m e n t )  
t o  a 
d i s k  f i l e  
XOR C a l c u l a t e  e x c l u s i v e  OR ( F u n c t i o n )  
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ABS ........................ 6-12 Data ............... Addition ................... 3-24 Conversion 3-20 ............... AND Operations 3-22 ............. Operator ................. 3-31 ~epresenting 3-6 .................. Function 6-14 Storage 3-10 ................. ......... APPEND 2-5 Ways of  ~andling 3-6 ..................... 
ASC ........................ 6-16 Data Files .............. Assembly Language Explanation 4-1 ................ Subprograms 5-7, 8-21 structure 8-11 ......... ...................... DATES 6-52 ATN ........................ 6-18 .................. AUTO ....................... 2-7 Debug 8-5, 8-7 ............ BASIC Decimal Storage 8-13 ........................ Concepts ................. 3-1 DEF 6-54 
Keywords ................. 6-1 DELETE ................. Also see RSBASIC Function 2-17 ................ BEDIT 7-1 Statement 6-57 ...................... ...... Binary Input/Output Demonstration Program A-11 ........................ Overview 4-13 DIG 6-58 ................. .................. In Sequential Access File 4-24 DIM 3-16, 6-60 
In Direct Access File .... 4-34 Direct Access ................. In Indexed Access File ... 4-36 Overview 4-6 ........ BREAK ...................... 2-9 Building the File 4-26 

BREAKPOINT ................. 8-8 Using Binary ~nput/Output 4-34 ...... CALL 6-20 Using  orm matted I/o 4-26 ....................... 
CHAIN ...................... 6-24 Using Stream ~nput/Output 
Chaining Programs .......... 5-13 Diskettes 4-32 ....... CHANGE ..................... 2-10 File specification 1-10 ........ CHRS ....................... 6-25 Inserting (photo) 1-2 ......... CLOSE ...................... 6-27 Loading Programs 1-13 ........ COM ........................ 6-28 Storing a Program 1-11 .......... Concatenation .............. 3-27 using Diskettes 1-9 ...... COS ........................ 6-30 Write Protect Notch 1-9 ............... CLEAR ...................... 2-12 DISPLAY 2-18, 8-9 ................... COMPILE .................... 2-13 Division 3-25 ....................... Constants DUMP 8-9 .................. Definition ............... 3-6 DUPLICATE 2-19 ................. Classifying .............. 3-12 Editor 7-1, 8-3 ........................ Compiler ................... 8-4 END 6-65 ........................ Compiling a Program ........ 1-12 EOF 6-67 ........................ Commands .............. 2-1; A-13 ERR 6-68 ...................... CRT ........................ 6-32 ERROR 6-69 ............. CR'I'G ....................... 6-35 Error Messages A-1 ........................ CRTIS ...................... 6-39 EXP 6-70 ...................... CRTR ....................... 6-42 ~xpl.0 6-71 ........................ CRTX e...................... 6-44 EXT 6-72 .................. CRTy ....................... 6-44 Exponents 3-13 ............. CvD ........................ 6-46 ~xponentiation 3-26 
CVI ........................ 6-48 Expressions ............... DATA ....................... 6-50 Definition 3-4 ................... Syntax 

RadKB 
3-35 a 
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@ ~ i e l d i n q  R e c o r d s  ........... 4-10 . 

F i l e  S p e c i f i c a t i o n s  ........ 1-10 
F i x e d  L e n g t h  R e c o r d s  ....... 4-3 
FOR/NEXT ................... 6-73 
F o r m a t t e d  I n p u t / O u t p u t  

O v e r v i e w  ................. 4-12 
I n  a Direct A c c e s  F i l e  ... 4-26 
I n  a n  I n d e x e d  A c c e s s  F i l e  4-36 
I n  S e q u e n t i a l  Access F i l e  4-22 

F u l l  D e v e l o p m e n t  S y s t e m  .... 8 - 3  
F u n c t i o n s  

D e f i n i t i o n  .......... 3.4, 3-34 
L i s t  ..................... A-13 
Summary .................. 6-8 ................... S y n t a x  3-37 

GO .................... 2.20, 8-9  
GOSUB ...................... 6-76 ....................... GOT0 6-78 
HEX$ ....................... 6-79 ........ H e x a d e c i m a l  Numbers 3-12 
HVL ........................ 6-81  ... I F  THEN... ELSE ........... 6-83 
I n d e x e d  A c c e s s  

O v e r v i e w  ................. 4-7 
B u i l d i n g  t h e  F i l e  ........ 4-36 
U s i n g  B i n a r y  I n p u t / O u t p u t  4-36 
U s i n g  F o r m a t t e d  1/0 ...... 4-36 
U s i n g  S t r e a m  I n p u t / O u t p u t  4-36 

INKEY$ ..................... 6-86 
INPUT ...................... 6-87 
INPUT f r o m  d i s k  f i l e  4.11, 6-92 
INPUT USING ................ 6-94 
INPUT USING f r o m  d i s k  f i l e  4.12. 

6-99 
INPUTS .................... 6-101  ....................... INT 6-103 ........ ...... 1N.I'EGER .3r[q 6-104 ........... I n t e g e r  D i v i s i o n  3-26 
I n t e g e r s  

C o n v e r s i o n  ......... 3-20,  3 -21  
D e f i n i t i o n  ............... 3-10 
S t o r a g e  .................. 8-12 ................... Keywords  6-1 

KILL .................. Command 2-21 ............... S t a t e m e n t  6-106 ....................... LEN 6-107 ................ LINE INPUT 6-108 
LINE INPU'T f r o m  a d i s k  f i l e  6-110 

....................... LIST 2-22 
LOAD ....................... 2-24 
LOG ....................... 6-112 
LOG10 ..................... 6-113 
L o g i c a l  O p e r a t o r s  .......... 3-30 

.............. L o g i c a l  T e s t s  3-5 
LPRINT .................... 6-114 
LPRINT USING .............. 6-116 
Memory U s a g e  ............... 8 - 1 1  
MERGE ...................... 2-25 
M o d u l u s  A r i t h m e t i c  ......... 3-26 
M u l t i p l i c a t i o n  ............. 3-25 
NEW ........................ 2-27 
NOT ........................ 3-31  
N u m e r i c  

A r r a y s  S t o r a g e  ........... 8-14 
Data ..................... 3-10 
R e l a t i o n s  ................ 3-29 

OLD ........................ 2-28 
ON BREAK GOT0 ............. 6-118 
ON ERROR GOT0 ............. 6-120 
ON ... GOSUB ................ 6-122 
ON...GOTO ................. 6-123 
OPEN ...................... 6-125 
O p e r a n d s  ................... 3-22 
O p e r a t o r s  .................. 3-22 

L i s t  ..................... A-12 
L o g i c a l  .................. 3-30 
N u m e r i c  .................. 3-23 ............... R e l a t i o n a l  3-28 ................... S t r i n g  3-27 ..................... T e s t  3-28 

OR ................ F u n c t i o n  6-127 ................. O p e r a t o r  3 -31  
.......... P a r a m e t e r  P a s s i n g  8 - 2 1  ................ P a r e n t h e s e s  3-32 ....................... POS 6-129 .................. P r e c i s i o n  3-10 

PRINT ..................... 6-131  
PRINT t o  a d i s k  f i l e  4 -11 ,  6-135 ............... PRINT USING 6-137 
P r o g r a m  D e f i n i t i o n  .......... 3-3 
P r o g r a m m e r s D  I n f o r m a t i o n  .... 8 - 1  
RANDOMIZE ................. 6-'144 
READ ...................... 6-146 
READ f r o m  d i s k  f iLe . 4-13;  6-148 
REAL ................ 3-16;  6-150 
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R e a l   umbers S t a t e m e n t s  
C o n v e r s i o n  ........ 3-20; 3-21 D e f i n i t i o n  ............... 3-3 
D e f i n t i o n  ............... 3-10 L i s t  .................... A-13 

R e c o r d s  Summary ....*..........*.. 6-4 
D e f i n i t i o n  ............... 4-2 ....................... STEP 2-34 
F i e l d i n g  ................ 4-10 ...................... STOP 6-172 
I n p u t / O u t p u t  Methods ... 4-10 STR$ ...................... 6-176 
Types  .................... 4-3 S t r e a m  I n p u t / O u t p u t  

F i x e d  L e n g t h  .......... 4-3 Overv iew ................ 4-11 
V a r i a b l e  Leng th  ....... 4-3 I n  S e q u e n t i a l  Access F i l e  4-15 

Ways of Access I n  Direct A c c e s  F i l e  ... 4-32 
Direct ................ 4-6 I n  I n d e x e d  A c c e s s  F i l e  .. 4-36 
I n d e x e d  ............... 4-7 .............. STRING 3-14; 6-176 
S e q u e n t i a l  ............ 4-5 S t r i n g  

........... R e l a t i o n a l  o p e r a t o r s  ....... 3-28 A r r a y  S t o r a g e  8-18 
R e l a t i o n a l  tests ............ 3-5 C o n c a t e n a t i o n  ........... 3-27 
REM ....................... 6-152 Data .................... 3-11 
RENUMBER ................... 2-29 R e l a t i o n s  3-29 ............... 
RESET BREAK ............... 6-153 S t o r a g e  ........... 3-14; 8-16 
RESET ERROR ............... 6-154 ................... STRING$ 6-178 
RESET GOSUB ............... 6-156 ....................... SUB 6-179 ................... RESTORE 6-158 SUBEND .................... 6-181 
RESUME .................... 6-160 Subprograms  
RETURN .................... 6-162 C a l l i n g  Assembly  
RND ....................... 6-163 Language P rog rams  5-7; 8-21 
RSBASIC How t o  B u i l d  ............. 5-2 a 

L o a d i n g  .................. 1-4 P a s s i n g  Data ............. 5-5 
Programming .............. 1-6 S t o r i n g  .................. 5-7 
Debugging ................ 1-8 S u b t r a c t i o n  ................ 3-24 
S e e  a l s o ,  BASIC SWAP ...................... 6-182 

RUN ........................ 2-30 ................. S y n t a x  2-2; 6-2 
Runt ime  ................ 8-5;  8-7 SYSTEM 
SAVE ....................... 2-31 Command 2-35; 8-10 ........... 
S a v i n g  a program ........... 1-11 S t a t e m e n t  .............. 6-184 
SEG$ ...................... 6-165 TAB ....................... 6-185 
S e g m e n t i n g  Programs  ........ 5-1 TAN ....................... 6-186 
S e q u e n t i a l  access T e s t  O p e r a t o r s  3-28 ............. ................. Overv iew 4-5 T e s t  R e l a t i o n s  3-5 .............. 

B u i l d i n g  t h e  f i l e  ....... 4-15 TIMES 6-188 ..................... 
Using  B i n a r y  1/0 ........ 4-24 TRACE ON ................... 2-36 
Us ing  F o r m a t t e d  1/0 ..... 4-22 TRACE OFF 2-36 .................. 
Using  S t r e a m  1/0 ........ 4-15 Type  D e c l a r a t i o n  Tag .. A-13. 3-17 

SGN ....................... 6-166 VAL ....................... 6-190 
SIN ....................... 6-168 V a r i a b l e  L e n g t h  R e c o r d s  ..... 4-3 
SIZE ....................... 2-33 V a r i a b l e s  

.......... S p e c i a l  S i g n s  .............. A-12 D e f i n i t i o n  3-7; 3-8 
.......... SQR ....................... 6-170 C l a s s i f i c a t i o n  3-14 

S t a c k  Usage ................ 8-20 WRITE t o  D i s k  F i l e  .. 4-13; 6-192 ........ Write P r o t e c t  No tch  1-9 ................. XOR 3-31; 6-194 
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