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PREFACE 

This manual i s  produced f o r  programmers 
us ing the  M20 t o  c rea te  PASCAL language 
programs. The PASCAL language a v a i l -  
ab le on the  M20 i s  t he  MS-PASCAL 
developed by "Microsof t  Corporation", 
and which i s  described i n  t he  "M20 PAS- 
CAL Language Reference Manual". The 
reference manual g ives  t h e  complete 
i n s t r u c t i o n  s e t  and exp la ins  other  fun- 
damental p r i n c i p l e s  o f  PASCAL program- 
ming. It i s  assumed t h a t  t he  reader o f  
t h i s  User Guide has a working knowledge 
o f  bo th  The PASCAL language and PCOS. 
This User Guide exp la ins  how t o  use t h e  
PASCAL compiler and the  l i n k e r  t o  pro- 
duce executable program f i l e s  f o r  PCOS 
release 3.0, and supp l ies  f u r t h e r  
in fo rmat ion  concerning t h i s  p a r t i c u l a r  
PASCAL implementation. 

This  User Guide i s  d i v ided  i n  two 
pa r t s :  

P a r t  I - describes how t o  c rea te  an 
executable program f i l e  
s t a r t i n g  from a PASCAL 
language source f i l e .  

P a r t  11 - d e t a i l s  t he  func t i ons  and 
procedures (contained i n  
two l i b r a r y  f i l e s )  a v a i l -  
ab le  on the  M20. 
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ABOUT THIS CHAPTER 

This chapter i s  a b r i e f  i n t r o d u c t i o n  t o  the  M20 PASCAL package. This 
chapter a l so  provides an overview o f  t h i s  user guide. 

CONTENTS 

PROGRAMMING ZN PASCAL 
ON THE M20 

THE M20 PASCAL PACKAGE 

SYSTEM REQUIREMENTS 

ABOUT THIS MANUAL 

NOTATION CONVENTION 



INTRODUCTION 

PROGRAMMING I N  PASCAL ON THE M20 

The M20 PASCAL language i s  a  compiled language. Th is  means t h a t  a  PASCAL 
language program must be w r i t t e n  i n  an E d i t o r  environment; on t h e  M20 
t h i s  can be done i n  t h e  Video F i l e  E d i t o r  environment which i s  descr ibed 
i n  t he  "M20 PCOS (Pro fess iona l  Computer Opera t ing  System) User Guide". 
Th is  e d i t e d  ve r s i on  o f  t h e  program c o n t a i n i n g  PASCAL statements i s  known 
as t h e  source f i l e .  The s t r u c t u r e  o f  t h e  source f i l e  and t he  PASCAL 
language as implemented on t h e  M20 a re  d e t a i l e d  i n  t he  "M20 PASCAL 
LANGUAGE Reference Manual". Th is  user gu ide d e t a i l s  a l 1  t h e  subsequent 
s teps  requ i r ed  be fo re  t h e  program can be s u c c e s s f u l l y  executed. 

The nex t  s tep  i s  t o  compi le t h e  program us ing  t h e  PASCAL compi ler .  The 
PASCAL compi ler  takes a  source f i l e  i n  i n p u t  and creates a  new f i l e  
c a l l e d  t h e  o b j e c t  f i l e .  

The f i n a 1  s tep  i n  c r e a t i n g  an executable l o a d  f i l e  i s  t o  l i n k  o b j e c t  
f i l e s  us ing  t h e  LINK command. LINK takes one o r  more o b j e c t  f i l e s  i n  
i n p u t  and c rea tes  an executable b i n a r y  l o a d  f i l e .  Note t h a t  o b j e c t  f i l e s  
c rea ted  us ing  o ther  computer languages can be LZWKed t o  o b j e c t  f i l e s  out -  
p u t  by t h e  PASCAL compi ler .  

THE M20 PASCAL PACKAGE 

The M20 PASCAL package con ta ins  t h e  PASCAL compi le r ,  t he  LINK command, 
and t h e  Video F i l e  E d i t o r  mentioned above. A lso  inc luded  i n  t he  package 
i s  t h e  MLIB command f o r  c r e a t i n g  l i b r a r y  f i l e s  o f  ob j ec t  modules. The 
package. a l s o  inc ludes  o ther  data f i l e s  r e q u i r e d  by t h e  compi ler  and 
l i b r a r y  f i l e s  o f  o b j e c t  modules which implement rea1 number a r i t h m e t i c  
and f o r  i n t e r f a c i n g  some o f  t h e  PCOS system c a l l s  and t h e  rou t i nes  o f  t h e  
M20 g raph ics  package. 

SYSTEM REQUIREMENTS 

The O l i v e t t i  PASCAL compi ler  w i l l  r un  on any M20 w i t h  a  minimum o f  384K 
by tes  o f  random access memory. For eas ie r  opera t ion ,  an M20 w i t h  two 
f l o p p y  d i s k  d r i v e s  o r  one f l oppy  d i s k  d r i v e  and a  hard d i sk  i s  recom- 
mended. 



ABOUT THIS MANUAL 

P a r t  one o f  t h i s  manual (chapters 1-5 ) descr ibes t he  opera t ion  o f  t he  
M20 PASCAL Compiler and t t i e  M20 l i n k e r  f rom the  most rudimentary pro- 
c e d u r e ~  t o  more advanced t o p i c s  t h a t  may be o f  i n t e r e s t  o n l y  t o  exper i-  
enced programmers. 1t i s  assumed however t h a t  t h e  reader has a working 
knowledge o f  b o t h  t he  PASCAL language and PCOS. 

Chapter two "Program Development" descr ibes t h e  process o f  program 
development. Th is  chapter inc ludes  a sample session which prov ides a 
step-by-step d e s c r i p t i o n  o f  a l 1  t h e  stages t h a t  f o l l o w  t h e  w r i t i n g  o f  a 
program. Th is  chapter i s  aimed p r i m a r i l y  a t  users who a re  new t o  pro- 
gramming i n  PASCAL. 

Chapters 3 and 4 a r e  complete desc r i p t i ons  o f  t he  compi ler  and t he  l i n k e r  
r espec t i ve l y .  These two chapters a re  s e l f  conta ined and experienced pro- 
grammers may want read these chapters r i g h t  f rom t h e  s t a r t .  

Chapter 5 discusses t h e  use o f  l i b r a r y  f i l e s  and descr ibes t h e  MLIB com- 
mand f o r  c r e a t i n g  l i b r a r y  f i l e s .  

Pa r t  two i s  dedicated t o  t he  func t ions  and procedures conta ined i n  t h e  
two l i b r a r y  f i l e s  a v a i l a b l e  i n  t h e  M20 PASCAL package; t h e  M20 PASCAL 
L i b r a r y  and t h e  M20 PASCAL Graphics L i b r a r y .  

The M20 PASCAL L i b r a r y  conta ins t he  f unc t i ons  (and one procedure) which 
i n t e r f a c e  some o f  t he  PCOS system c a l l s .  The M20 PASCAL L i b r a r y  i s  
in t roduced i n  chapter 6 and t he  f unc t i ons  (and one procedure) a r e  
descr ibed i n  chapter 7. 

The M20 PASCAL Graphics L i b r a r y  conta ins f unc t i ons  and procedures which 
i n t e r f a c e  t h e  r o u t i n e s  o f  t h e  M20 Graphics package. The M20 PASCAL Graph- 
i c s  L i b r a r y  i s  in t roduced i n  chapter 8 and t h e  func t ions  and procedures 
a re  d e t a i l e d  i n  chapter  9. 

NOTATIOH CONVENTION 

The n o t a t i o n  used i n  t h i s  manual t o  descr ibe command syntax i s  t h a t  
def ined i n  t h e  "PCOS User Guide". Refer t o  t h e  "PCOS User Guide" a l s o  
f o r  r u l e s  govern ing f i l e  names and f i l e  i d e n t i f i e r s  i n  general .  

PASCAL LANGUAGE USER SUIDE 
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ABOUT THIS CHAPTER 

! 
Th is  chapter prov ides a sho r t  i n t r o d u c t i o n  t o  program development, a mul- I i 

t i s t e p  process which inc ludes f i r s t  w r i t i n g  t h e  program, and then compil- 
ing,  l i n k i n g ,  and execut ing it. For a b r i e f  explanat ion o f  terms t h a t  
may be un fam i l i a r ,  see Appendix H "Vocabulary." 
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PROGRAM DEVELOPMENT 

CREATING AN EXECUTABLE FILE 

A microprocessor can execute o n l y  i t s  own nachine i n s t r u c t i o n s ;  i t  cannot 
execute source program statements d i r e c t l y .  Therefore,  be fo re  a  PASCAL 
program can Se executed, some type  o f  t r a n s l a t i o n ,  f rom the  statements i n  
t he  source f i l e  t o  t he  machine language o f  t h e  microprocessor,  must 
occur . 
Compi lers and i n t e r p r e t e r s  a re  two types o f  programs t h a t  perform t h i s  
t r a n s l a t i o n .  Depending on the  programming language i n  use, e i t h e r  o r  
bo th  types of t r a n s l a t i o n  may be ava i l ab l e .  The M20 PASCAL i s  a  compiled 
language. 

A compi ler  t r a n s l a t e s  a  source program and c rea tes  a  new f i l e  c a l l e d  an 
o b j e c t  f i l e .  The o b j e c t  f i l e  con ta ins  r e l o c a t a b l e  machine code t h a t  can 
be p l a c e d  and run  a t  d i f f e r e n t  abso lu te  l o c a t i o n s  i n  memory. 

Compi la t ion  a l s o  assoc ia tes  memory addresses w i t h  v a r i a b l e s  and w i t h  t h e  
t a r g e t s  o f  GOTO statements,  so t h a t  l i s t s  o f  v a r i a b l e s  or o f  l a b e l s  do 
n o t  have t o  be searched du r i ng  execu t ion  o f  your program. 

Many compi lers ,  i n c l u d i n g  t h e  M20 PASCAL Compi ler ,  a re  what are c a l l e d  
"op t im iz ing"  compi lers .  Dur ing  o p t i m i z a t i o n ,  t h e  compi ler  reo rders  
expressions and e l i m i n a t e s  common subexpressions, e i t h e r  t o  increase 
speed of execu t ion  o r  t o  decrease program s i ze .  These f a c t o r s  combine t o  
measurably inc rease  t h e  execu t ion  speed o f  your program. 

The M20 PASCAL Compi ler  has a  t h ree -pa r t  s t r u c t u r e . .  The f i r s t  two pa r t s ,  
pass one and pass two, toge ther  c a r r y  ou t  t h e  o p t i m i z a t i o n  and c rea te  t h e  
o b j e c t  code. Pass t h r e e  i s  an o p t i o n a l  s tep t h a t  c rea tes  an o b j e c t  code 
l i s t i n g .  Compi l ing i s  descr ibed i n  more d e t a i l  i n  Chapter 3 "The PASCAL 
Compil.er". 

Before a  s u c c e s s f u l l y  compi led program can be executed, i t  must Se 
l i n k e d .  L i n k i n g  i s  t h e  process which computes abso lu te  o f f s e t  addresses 
f o r  r o u t i n e s  and v a r i a b l e s  i n  r e l o c a t a b l e  o b j e c t  modules and reso lves a l 1  
e x t e r n a l  re ferences by search ing through t h e  run t ime l i b r a r y  (and any 
o the r  s p e c i f i e d  l i b r a r y  f i l e s ) .  On t h e  M20 t h i s  ope ra t i on  i s  done by t h e  
LINK command. LZNK saves your program on d i s k  as an executable f i l e ,  
ready t o  run. 

Z t  i s  poss ib le ,  a t  l i n k  t ime,  t o  l i n k  more than  one o b j e c t  module, as 
w e l l  as r o u t i n e s  w r i t t e n  i n  Assembly Language o r  o ther  h igh- leve1 
languages and r o u t i n e s  i n  o ther  l i b r a r i e s .  The LZNK command i s  descr ibed 
i n  g rea te r  d e t a i l  i n  Chapter 4 "The LZNK Command". 



PROGRAN DEVELOPMENT 

The enti i -e process o f  program development i s  out l ined  below. The process 
i s  i l l u s t r a t e d  schemat ical ly  i n  f i g u r e  2-1 

l 

EDITOR I 
I 

SOURCE 
F I L E  ( S I  

PASCAL 

e r r o r s ?  

ASSEMBLER 
SOURCt 
F I L E  ( S )  r, I 

I 
ASSEMBLER 

I 
I 
I 

e r r o r s ?  

(-) (-) LIBRARY (-) 

PASCAL 
EXECUTABLE 
PROGRAM 

PROGRAM a 
KEY - * 

REPEAT PROCESS 

REQUIRED 
U I T H O U T  

PATH 
ERROR-CHECKING 

------ O P T I O N A L  
PATH 

F i g .  2-1 Program Development 
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I 
I 
1 PROGRAM DEVELOPMENT 
1 
! 

Create and e d i t  t h e  PASCAL (and M20 Assembler) source f i l e ( s ) .  

Program development begins when you w r i t e  a PA.5CAL program us ing  t h e  
Video F i l e  E d i t o r .  Use t h e  t e x t  e d i t o r  a l s o  t o  w r i t e  any Assembly 
Language r o u t i n e s  you may p l a n  t o  i nc l ude .  

Compile t h e  program w i t h  t h e  "/D" ($DEBUG+) swi tch.  Assemble t h e  
Assembler source, i f  any, us i ng  t h e  M20 Assembler (ASM) comnand. 

Once you have w r i t t e n  a program, compi le i t  w i t h  t h e  M20 PASCAL Com- 
p i l e r .  The Compiler f l a g s  a l 1  syn tax  and l ' og ic  e r r o r s  as i t  reads 
your source f i l e .  The "/D" Compiler sw i t ch  (or  t he  cor responding 
"$DEBUG+" metacommand i n  t h e  source f i l e )  t u r n s  on a l 1  t he  e r r o r -  
check inq swi tches.  These swi tches a re  equ i va l en t  t o  t h e i r  
cor respondinq metacommands and generate  d i aqnos t i c  c a l l s  for  a l 1  run-  
t ime  e r ro r s ( see  chapter 3 f o r  more d e t a i l  on Compiler swi tches) .  I f  
comp i l a t i on  i s  successfu l ,  t he  compi ler  w i l l  c r ea te  a r e l o c a t a b l e  
o b j e c t  f i l e .  

If you have w r i t t e n  your own Assembly Language r o u t i n e s  ( f o r  example, 
t o  inc rease  t h e  speed o f  execu t ion  o f  a p a r t i c u l a r  a l go r i t hm) ,  assem- 
b l e  those r o u t i n e s  w i t h  t h e  Assembler (ASM) command. The ASM command 
i s  descr ibed  i n  t h e  "M20 ASSEMBLER User Guide". 

3. L i n k  t h e  compi led (and assembled) o b j e c t  f i l e s  w i t h  t h e  r un t ime  
li b r a r y  . 
An o b j e c t  f i l e  ou tpu t  by t he  PASCAL compi ler  must be l i n k e d  w i t h  t h e  
runt ime l i b r a r y  " runt ime. l ibH.  LINK w i l l  c rea te  an executab le  pro- 
gram f i l e .  

4. Execute t h e  program. 

Havinq compi led t h e  proqram w i t h  $DEBUG+ w i l l  cause t h e  executab le  
program t o  go through ex tens ive  (and t ime consuming) e r r o r  check ing 
procedures.  

Repeat t h i s  process u n t i 1  your program has successfu l3y compiled, 
l i n k e d ,  and r u n  w i t hou t  e r r o r s .  

5. Recompile, r e l i n k ,  and re run  w i t h  SDEBUG-. 

Repeat ing t h e  process w i t hou t  t he  run t ime e r ro r -check inq  sw i tches  
w i l l  reduce t h e  anount o f  t ime  and space requ i r ed  t o  execute t h e  pro- 
gram. 
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ERRORS AND WARNIN6S i ~ 
PASCAL e r ro rs  and warnings can be returned e i t h e r  by the  conp i le r  ( a t  
compile t i n e )  or  dur ing  program execut ion ( run  t ime) .  The codes o f  e r r o r s  
and warnings t h a t  can be returned are d e t a i l e d  i n  Appendix H o f  t he  
Re f er  ence Ma nua l. 

DLIMPING FACIL ITIES 

Throughout t he  process o f  program development t he  progranmer may need t o  
d isp lay source f i l e s ,  ob jec t  f i l e s ,  e tc . .  This  can be done using the PCOS 
co~mand FLIST, which a l lows a number o f  op t iona l  features f o r  dumping 
var ious types o f  f i l e s .  The FLIST command i s  d e t a i l e d  i n  t he  "M20 PCOS 
User Guide". 

\ 

SAMPLE SESSION l 
1. 

Th is  sanple session provides stey-by-step i n s t r u c t i o n s  f o r  compi l ing a n ~  
l i n k i n g  an M20 PASCAL progran. 

Creat ing an executable M20 PASCAL progran invo lves  the f o l l o w i n g  steps: 

1. Wri te ana save a PASCAL source f i l e .  

2. Compile your program w i t h  the  M20 PASCAL coriipiler. 

a) S tars  pass one and enter  your f i lenames i n  response t o  the  
prompts. 

b) Run pass two o f  the  compiler. 

C )  Run pass t h r e e  o f  t he  compiler. (This  step i s  op t i ona l . )  

3. L ink  your ob jec t  f i l e  t o  the  runt ime l i b r a r y  " runt ime. l ib" .  

4. Execute ( i . e . ,  run)  your program. 

Compiler passes one and two are requi red.  You need t o  run pass three 
only  i f  need or want an ob jec t  l i s t i n g ,  which we do f o r  t h i s  session. 

This sample session makes the  f o l l o w i n g  assumptions: 

1. You have an P120 w i t h  a mininuili o f  384K bytes o f  random access rnenory 
and two d i sk  d r i ves  (0: and 1 : ). 

2. The sample program i s  a l ready debugged, so t h a t  i t  w i l l  compile, 
l i n k ,  and execute successf u l l  y. 
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j 3 .  An 05jec.t l i s t i n g  i s  requi red,  f he re fo re  a l 1  three passes o f  the com- 
p i l e r  w i l l  Se run. 

4 .  No conp i l e r  switches w i l l  Se used. 

, 5 .  There are  no problems w i th  data, code, or  meinory l i m i t s .  
I 

I 

CREATING AN M 2 0  PASCAL SOURCE PROGRAM 

Turn on your computer and load PCOS. You can create a PASCAL program 
us ing  the  Vide F i l e  Ed i to r .  A PASCAL source f i l e  should, i n  most cases, 
have the  ".pasn extension. For f h i s  sariiple session, ue s h a l l  use a pro- 
gram c a l l e d  "sort.pas". sort .pas w i l l  resicie on d r i v e  1. 

C O M P I L I N G  YOUR M 2 0  PASCAL PROGRAM I 

As rnentioned prev ious ly ,  compi l ing a program i s  e i t h e r  a two or  three- 
s tep process, depending on whether or  no t  you choose t o  produce an ob jec t  
code l i s f i n g .  For the  sample session, we w i l l  run a l 1  three passes. 

Pass O n e  

I n s e r t  t h e  d i sk  conta in ing  the  f i l e s  "pasl.crad" and "PASKEY" i n  d r i v e  0. 
I n  response t o  the PCCS prompt, en ter  

pas l  

This  coanand s t a r t s  pass one o f  t h e  M20 PASCAL compi ler.  

The compi ler p r i n t s  a header then prompts you w i t h  t he  fo l l ow ing  aessage: 

- Ready d i s k e t t e  i n  d e f a u l t  d r i v e  O 
o r  en ter  new de fau l t  d r i v e  number: 

To t h i s  message respond by e n t e r i n g  the  number 1 icollowed by a ca r r i age  
re tu rn .  

The compi ler then prompts you f o r  f ou r  f i l enaaes :  

1. The source f i l enane  

2. The ob jec t  f i lename 

3 .  The source l i s t i n g  filenarne 

4. The ob jec t  l i s t i n g  filenarne 

Aespond t o  f h e  prompts as descr ibed i n  the f o l l o w i n g  paragraphs. For 



add i t i ona l  in forrnat ion about the  f i l e s  thernselves, see Chapter 3, '"rhe l 
I 

. 
PASCAL Compiler". 

! 1. Source F i l e .  

I 
i The f i r s t  prompt i s  f o r  the  narne o f  t he  f i l e  t h a t  contains your 

source prograrn: 

I 

I Source filenarne [ .pas] : 
i 

The prornpt rerninds you t h a t  ".pasn i s  the  d e f a u l t  extension f o r  t he  
source filenarne. Unless the  extension i s  something other  than 
".pasH, you rnay ornit i t  when you spec i fy  the  filenarne. 

For now, enter  "sor t "  fol lowed by a ca r r i age  r e t u r n  ( t o  i n d i c a t e  t h a t  
the  source f i l e  i s  1:sort.pas). 

I 

1 2. Object F i l e .  

The second prornpt i s  f o r  the  narne o f  the  re loca tab le  ob jec t  f i l e ,  
which w i l l  be created dur ing  pass two: 

Object f i lenarne [ so r t . ob j ] :  

The narne i n  brackets i s  the  narne the  cornpiler w i l l  g i ve  t o  the  ob jec t  
f i l e  i f  you sirnply press the car r iage  r e t u r n  key a t  t h i s  po in t .  The 
filenarne i s  taken frorn the source filenarne you gave i n  response t o  
the  f i r s t  prompt; t he  ".objU extension i s  t he  standard extension f o r  
ob jec t  f i i e s .  

Respond t o  t h i s  prornpt Sy presseing the  car r iage  r e t u r n  key. 

3. Source L i s t i n g  F i l e  

The t h i r d  prompt i s  f o r  the narne o f  the source l i s t i n g  f i l e ,  created 
dur ing  pass one:. 

Source l i s t i n g  [NUL. l s t ]  : 

As before, t h e  prornpt shows the de fau l t .  Because the  source l i s t i n g  
i s  no t  requ i red  f o r  l i n k i n g  and execut ing the  prograrn, i t  de fau l t s  t o  
a n u l l  f i l e ;  t h a t  i s ,  i f  you press the  RETURN key, there w i l l  be no 
source l i s t i n g  f i l e .  

However, i f  you enter  any p a r t  o f  a f i l e  i d e n t i f i e r  (volume i d e n t i f -  
i e r  o r  f i l e  name), t he  d e f a u l t  extension i s  . l s t ,  t he  d e f a u l t  device 
i s  the  cu r ren t  d e f a u l t  d r i ve ,  and the filenarne de fau l t s  t o  t he  narne 
g iven t o  t h e  source f i l e .  

PASCAL LANGUAGE USER GUIDE 
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PROGRAM DEVELOPMENT 
I 
l 

( 

For t h i s  sess ion,  assume t h a t  you want t o  send t h e  source l i s t i n g  
f i l e  t o  t h e  te rm ina1  screen. Therefore en te r  "s tdout"  ( f o r  s tandard 
ou tpu t )  fo l l owed Sy a  c a r r i a g e  r e t u r n  i n  response t o  t h e  source l i s t -  
i n g  prompt. 

4 .  Object L i s t i n g  F i l e .  

The f i n a 1  prompt i s  f o r  t h e  o b j e c t  l i s t i n g  f i l e ,  t o  be created du r i ng  
pass t h ree :  

Object  l i s t i n g  [ W L .  cod] - 

The n u l l  f i l e  i s  t h e  d e f a u l t  f o r  t h e  o b j e c t  l i s t i n g ,  as i t  i s  f o r  t he  
source l i s t i n g .  I F  you press t h e  c a r r i a g e  r e t u r n  key, no in te rmed i -  
a t e  f i l e s  w i l l  be saved and you won' t  be ab le  t o  run pass th ree .  
However, t he  same d e f a u l t  naming r u l e s  app ly  here as elsewhere; i f  
you -en te r  any p a r t  o f  a  f i l e  i d e n t i f i e r ,  t h e  d e f a u l t  ex tens ion i s  
".codl', the  d e f a u l t  dev ice i s  t h e  c u r r e n t  d e f a u l t  d r i ve ,  and t h e  
f i lename i s  t h e  source f i lename. 

For now, enter  "s tdout"  ( f o r  s tandard ou tpu t )  f o l l owed  by a  c a r r i a q e  
r e t u r n  t o  request  t h a t  t h e  o b j e c t  l i s t i n g  be d isp layed  on your t e rm i -  
n a l  screen when you run  pass three.  

Compi la t ion  begins as soon as you have responded t o  a l 1  fou r  prompts. 
The source l i s t i n q  i s  d isp layed  on your screen, as requested. When pass 
one i s  complete, you shou ld  see t h e  f o l l o w i n g  message on your termina? 
screen. 

E r r o r s  Warns I n  Pass One 
o O 

I f  t h e  compi ler  had detected e r r o r s  d u r i n g  comp i l a t i on  t h e  value o f  
E r r o r s  and Warns wou,,d be g rea te r  t han  zero. 

The e r r o r  and warning messages would appear i n  t h e  source l i s t i n g  as i t  
comes on your screen. 

1. E r r o r s  a re  rnistakes t h a t  prevent  a  program from runn ing  c o r r e c t l y .  

2. Warnings i n d i c a t e  a  v a r i e t y  o f  cond i t i ons ,  none o f  which w i l l  p revent  
t h e  prograrn f rom running,  b u t  w h i c h r e f l e c t  poor programming p r a c t i c e  
o r  produce i n v a l i d  r e s u l t s .  

See Appendix H i n  t h e  "M20 PASCAL Reference Manual" f o r  a  complete l i s t -  
i n g  o f  rnessaqes and i n f o r m a t i o n  about how t o  c o r r e c t  t h e  e r r o r s  i n  your 
program. 

Pass one c rea tes  two i n t e rmed ia te  f i l e s ,  "PASIBF.SYMW and "PASIBF.BINn. 
The compi ler  saves these two f i l e s  on t h e  d e f a u l t  d r i v e  f o r  use d u r i n g  
pass two. 



I f  there  a re  e r ro rs ,  t he  two in termediate f i l e s  are deleted and the  
remaining passes cannot be run. 1f pass one generates on l y  warning mes- 
sages, you can s t i l l  run pass two and three, bu t  you should go back and 
co r rec t  the  source f i l e  a t  some po in t .  

Pass Two 

i Remove the  d i sk  con ta in ing  "pasl.cmd" from d r i v e  O and i n s e r t  the d i sk  
conta in ing  t h e  f i l e s  "pas2.cmd" and "xtdata". 

I S t a r t  pass two by en ter ing :  

Respond 1  t o  the  d e f a u l t  d r i v e  quest ion as you d i d  f o r  pass one. Pass 
two performs t h e  f o l l o w i n g  ac t ions :  

1. It reads the  in termediate f i l e s  "PAS1BF.SYM" and "PAS1BF.BIN" created 
i n  pass one. 

2. It w r i t e s  the  ob jec t  f i l e .  

3 .  It deletes t h e  in termediate f i l e s  created i n  pass one. 

4. It w r i t e s  two new intermediate f i l e s ,  "PASIBF .TMP" and "PASIBF.OID", 
f o r  use i n  pass three. These f i l e s  a re  w r i t t e n  t o  t he  de fau l t  d r i ve .  

When you a re  compi l ing  your own programs, t he  l a s t  step descr ibed var ies,  
depending on .your response t o  the  ob jec t  l i s t i n g  prompt. I f ,  as f o r  t h i s  
sample session, you p lan  t o  run pass three, pass two w r i t e s  the two 
in termediate f i l e s .  I f  i n  pass one you do no t  request an ob jec t  l i s t i n g ,  
pass two w r i t e s  and l a t e r  deletes j u s t  one new in te rmed ia te  f i l e ,  
"PAS I BF . TMP" . 
When pass two i s  conplete, a  message l i k e  the  f o l l o w i n g  p r i n t s  on your 
screen: 

CODE AREA SIZE = #05EC (1516) 
CONS AREA SIZE = #00E6 ( 230) 
DATA AREA SIZE = #O264 ( 612) 
CASE TABLE AREA SIZE = #00C6 ( 198) 

Pass Two No Er rors  Detected. 

The f i r s t  f ou r  l i n e s  i nd i ca te  t h e  amount o f  space taken up by executable 
code (CODE), Constants (CONS) , Variables (DATA), and case statements 
(CASE). The message concerning the  number o f  e r r o r s  r e f e r s  t o  pass two 
only,  not  t o  t he  e n t i r e  compi lat ion. 
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PROGRAM DEVELOPMENT 

Pass Three 

Remove t he  d i s k  c o n t a i n i n 9  "pas2.cmd" from d r i v e  O and i n s e r t  t h e  d i s k  
con ta i n i ng  "pas3.cmd". 

S t a r t  pass t h ree  by en te r i ng :  

Respond 1 t o  t he  d e f a u l t  d r i v e  prompt as you d i d  i n  pass one and pass 
two. Pass t h r e e  r e q u i r e s  no o the r  i npu t .  It reads "PAS1BF.TMP" and 
"PASIBF.OID", t he  i n t e rmed ia te  f i l e s  c rea ted  du r i ng  pass two, and because 
o f  your e a r l i e r  response t o  t h e  o b j e c t  l i s t i n g  prompt, w r i t e s  t h e  o b j e c t  
code l i s t i n g  t o  your screen. 

When pass t h ree  i s  complete, t h e  two i n t e rmed ia te  f i l e s  a re  de le ted .  I f  
a f t e r  reques t ing  an o b j e c t  l i s t i n g ,  you choose n o t  t o  run  pass th ree ,  you 
shou1.d de le te  these f i l e s  y o u r s e l f  ( t o  save space). The Table  below i s  a 
summary o f  t he  f i l e s  read and w r i t t e n  by each o f  these t h r e e  passes o f  
t h e  compi ler  du r i ng  t h i s  sample session. 

PASS FILES READ FILES WRITTEN 

1 sort .pas s t d o u t  
PASKEY PAS1BF.SYM 

PASIBF.BIN 

2 PASIBF. SYIY s o r t . o b j  
PASIBF. BIN PAS1BF.OID 
x tda  t a  PAS1BF.TMP 

3 PAS1BF.OID s t d o u t  
PASIBF.TMP 

FILES DELETED 

See Chapter 3, "The PASCAL compi le r "  f o r  d e t a i l s  about compi ler  swi tches 
and o ther  ways of responding t o  t h e  compi ler  prompts. 



, 
LINKING YOUR H20 PASCAL PROGRAM 

Now you are  ready t o  l i n k  your program. L ink ing  converts the  re loca tab le  
ob jec t  code i n t o  an executable program by ass igning absolute addresses 
and s e t t i n g  up c a l l s  t o  the runt ime l i b r a r y .  

Remove t h e  d isk  conta in ing "pas3.cmdW from d r i v e  0, and i n s e r t  the  d i sk  
con ta in ing  "link.cmd", the l i n k  command f i l e  "paslnk", and the runt ime 

l 
l i b r a r y  f i l e  "runt ime. l ibU. 

S t a r t  t he  l i n k e r  by en ter ing :  

li command 0:paslnk i n p u t  l :sor t .ob j -  output l :sort.cmd 

i The l i n k e r  w i l l  c reate the  executable program "sort.cmd" on d r i ve  one. 
For more d e t a i l  see Chapter 4, "The LINK Command". 

EXECUTING YOUR H20 .PASCAL PROGRAM 

When 
the  
( i n  

l i n k i n g  i s  complete, the  opera t ing  system prompt returns.  To run 
sample program, j u s t  enter t he  f i r s t  two characters o f  t he  f i l e  name 

t h i s  case "so") fo l lowed by a  ca r r i age  re tu rn .  

The command d i r e c t s  PCOS t o  load  the  executable f i l e  "sort.cmd", f i x  seg- 
ment addresses t o  t h e i r  absolute value (based on the  address a t  which the 
f i l e  i s  loaded), and s t a r t  execut ion. This concludes the  sample session. 
Add i t i ona l  in fo rmat ion  on compi l ing and on l i n k i n g  i s  provided i n  Chapter 
3, "The PASCAL Compiler" and Chapter 4, "The LINI< Command" respec t ive ly .  

SAMPLE SESSION LOG 

The fo l l ow ing  page shows a  l o g  o f  the  e n t i r e  sample session. Your 
responses are  shown i n  bold-face and a  car r iage  r e t u r n  i s  ind ica ted  
by /W. 
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O> pasl /CR/ 
Ready d i s k e t t e  i n  d e f a u l t  d r i ve  O 
or  enter new d e f a u l t  d r i v e  number: 1 /CR/ 
Source f i l enane  [ .pas] : sort  /CR/ 
Object f i lename [ s o r t . o b j ] :  /CR/ 
Source l i s t i n g  [NUL. l s t ]  : stdout /CR/ 
Ob j e c t  l i s t i n g  [NUL. cod] : stdout /CR/ 

[Source l i s t i n g  d i s p l a y l  

E r ro rs  Warns I n  Pass One 
o o 

1  > pas2 /CR/ 
Ready d i s k e t t e  i n  d e f a u l t  d r i v e  O 
or enter  new d e f a u l t  d r i v e  number: 1 /CR/ 

CODE AREA SZZE = #05EC (1516) 
CONS AREA SIZE = #00E6 ( 230) 
DATA AREA SZZE = #O264 ( 61 2) 
CASE TABLE AREA S I Z E  = #00C6 ( 198) 

Pass Two No E r ro rs  Detected. 

1  > pas3 /CR/ 
Ready d i s k e t t e  i n  d e f a u l t  d r i v e  O 
o r  enter  new d e f a u l t  d r i v e  number: 1 /CR/ 

[Object  l i s t i n g  d i sp lay ]  1 l 
I 

O> l i n k  command 0:paslnk input l :sort.obj output l :sort.cmd /CR/ 
O> so /CR/ l 

l 





3. THE PASCAL COMPILER 
\ 



ABOUT THIS CHAPTER 

i 
i I n  t h i s  chapter  t h e  t h r e e  s tages o f  t h e  M 2 0  PASCAL  comp i le r  a r e  
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1 
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1 l 
I 

STRING KEYWORDS 

1 ENTRY 1 

i 1 
The ENTRY i<eyword may occur once. l't provides a g loba l  syrnbol name which 1 
i s  t o  be made the  e n t r y  p o i n t  o f  the  executable program. The en t ry  poi'nt 

I 

i s  determined as fo l l ows :  l 

- 1f an ENTRY keyword i s  given, then the  e n t r y  p o i n t  spec i f i ed  i s  used, I 
regard less o f  any d e f i n i t i o n  w i t h i n  the  i npu t  module i t s e l f .  I 

- 1f no ENTRY keyword i s  given, then the  en t r y  p o i n t  i s  s e t  as def ined 1 
i n  t he  i n p u t  module. I 1 

The e n t r y  p o i n t  o f  a  PASCAL main progran i s  l oca ted  a t  the symbol I 
I I -5egxqqn. ! 

! 

MESSAGE 
l 

A I!'IESSAGE keyword supp l ies  the  A S C I I  t e x t  (which must be one s t r i n g )  t o  
go i n  t he  message record  o f  t he  load f i l e .  There may Se any number o f  l 

i 
MESSAGE keywords i n  one LINK comnand. The mxsage record  i s  the l a s t  
record o f  t he  load f i l e  and does not  form p a r t  o f  t h e  executable program 
i t s e l f .  It can be used f o r  comnents, reniarks, date and t i n e  o f  operation, 
e tc .  

SIMPLE KEYWORDS 

QUIET 

The QUIET keyword causes output  normal ly  sent t o  t he  standard output t o  
be suppressed, except f o r  f a t a 1  e r r o r  messages. I f  no QUIET keyword i s  
given, the  f o l l o w i n g  i n fo rma t i on  w i l l  be displayed: 

- The L I N K  header l i n e  and vers ion number. 

- A l 1  e r r o r  rnessages. 

- A l i s t  o f  unresolved references. 

VERBOSE 

This keyword causes ex t ra  i n f o r n a t i o n  t o  be sent t o  standard output. The 
command l i n e  being executed i s  displayed, en t r y  t o  each new module i s  
noted, and a warning i s  issued each t ime the  p o s s i b i l i t y  o f  an e r r o r  i s  
encountered. 



STATISTICS 

I 

I The STATISTICS keyword, i f  spec i f i ed ,  causes the  progran t o  output 
I s t a t i s t i c s  on how much o f  LINK's memory was used. 

Spec i fy ing  the OPTIiqIZE keyword i n  t he  comrnand l i n e  causes t h e  output  
f i l e  t o  be opt ini ized by no t  i nc lud ing  u n i n i t i a l i z e d  memory a t  the  begin- 
n ing  or the  end o f  t he  program t e x f  sec t ion  o f  the  output  load f i l e .  This 
produces a  smal ler l oad  f i l e  and saves t ime i n  load ing  the  program i n t o  
memor y. 

i 

l BLOCK KEYWORD 

1 
BLOCK 

l 
l The parameters o f  a  BLOCK keyword are names o f  program sect ions t h a t  are 

t o  be loaded i n  one contiguous reg ion  of memory ( i . e .  a  b lock ) .  The BLOCM 
keyword may occur any number o f  t imes on a  LINK command l i n e .  The program 
sect ions can a lso  be s p e c i f i e d  by pa t te rns  w i t h  the  use o f  t h e  f o l l o w i n g  

I N i l d  Card characters;  

- An a s t e r i s k  (*) which matches any s t r i n g .  l 
- A quest ion mark ( ? )  which matches any s i n g l e  character .  

- [ab.. . ] which matches any s i n g l e  character i n  t i i e  square brackets.  

- [a-SI which rnatches any s i n g l e  character i n  t he  i n t e r v a l  a-S 

;l p a t t e r n  stands f o r  a l 1  t he  sec t i on  names which match t h a t  pa t te rn ,  and 
which have not been used p rev ious l y  i n  the  cur ren t  or any other  b lock.  i 
The sect ions are taken i n  the  same order t h a t  they  occur i n  t k e  i n p u t  
o b j  ec t  nodules. 

If a sec t i on  does not  f i t  i n  t h e  f i r s t  b lock t h a t  i t  matches, a  warning 
riiessage i s  issued by LINK, and the  sec t ion  i c ,  l e f t  as a  candidate f o r  
o ther  b locks t h a t  i t  a l so  ~natches. Any sect ions wkick remain unplaced are 
repor ted v i a  a  warning message and ignored the rea f te r .  

I n  the  absence o f  a  BLOCK keyword, "BLOCK *" i s  assumed by d e f a u l t  as the 
l a s t  keyword on t k e  command l i n e .  This means t h a t  LINK w i l l  at tempt t o  
place a l 1  sect ions i n  one bloclc t he  s i z e  o f  wliich i s  def ined i n  the  com- 
mand l i n e  (see BLOCKSIZE). I f  a prograni does not  f i t  i n  one Slock then 
two or  r~iore SLOCX keywords need "o be spec i f i ed  f o r  a successfu l  LINK 
operat io l i .  

Sect ion names i n  a PASCAL prograw a rs  created by the  PASCAL conp i l e r .  A 

! 
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I 
l 
I 

i TI-IE LIP1K COEJIMA?4D 

j 
i 
i program w i t h  prograin narne "prognarne" \* i l1 con ta in :  

- a  (program) code s e c t i o n  w i t h  s e c t i o n  naine "?rognaiiie - p" 

and, as t h e  case nay be, any cowbinat ion o f  t h e  fo l lowinc j :  

- a  CASE s ta tenen t  t a b l e  s e c t i o n  w i t h  s e c t i o n  naine "prognar~ie - - C" 

- a data s e c t i o n  w i t h  s e c t i o n  narne "prognaae - d" 

- a  c o n s t a n t d e f i n i t i o n  s e c t l o n  w i t h  s e c t i o n  name "prognane - k" 

i - a  s tack  s e c t i o n  w i t h  s e c t i o n  nariie "progriai:ie :r 
- 

I . . 
I 

-. 
A necessary c o n d i t i o n  f o r  PASCAL programs t o  execl i te i s  t h a t  Z i i : .  5 : :x1<  

sec t ions  must be p laced i n  t h e  sane b lock .  You can ensure t h i s  by speci-  
f y i n q  "BLOCI< * - s" i n  a  L1.NK command l i n e  where two o r  more BLOC!( keywords 
a re  used. 

KEYWORD ORDER 

The order i n  which keywords appear has no gross e f f e c t  on t h e  outcome of 
t h e  opera t ion .  The e f f e c t s  o f  o rde r i ng  are due t o  t he  f a c t  t h a t  f i l e s  a re  
opened and f l a g s  a re  se t  when t h e i r  r espec t i ve  keywords a re  encountered. 
For example, keywords which appear be fo re  t h e  MAP or  t h e  VERBOSE keyword 
do no t  g e t  echoed i n t o  t h e  MAP f i l e ,  or  on s tandard output .  The r e l a t i v e  
order o f  t h e  BLOCKSIZE and BLOCKTYPE keywords i s  i n p o r t a n t  Secause t h e i r  
parameters a re  used as d e f a u l t  values f o r  subsequent ly de f ined  blocks. 

ERRORS 

I f  any f a t a 1  e r r o r  occurs du r i ng  t h e  p a r s i n g  o f  keywords or  t h e  execu-tion 
o f  t h e  l o c a t e  opera t ion ,  t h e  progran i s ' s t o p p e d  immediately w i t h  an e r r o r  
message on s tandard ou tpu t  and, i f  i t  was s p e c i f i e d ,  t h e  nap f i l e .  

ALTERNATE STACK/HEAP SEGMENTS 

Compiled code ou tpu t  by t he  M20 PASCAL compi ler  assunes t h a t  t he  s tack  
and heap occupy a  cont iguous b lock  of memory i n  a  s i n g l e  seqment. I n  
a d d i t i o n ,  t h i s  stack/$eap b lock  must be s t a t i c a l l y  a l l o c a t e d  so t h a t  t h e  
loader  can reso l ve  r e l o c a t a b l e  references t o  i E  a t  load  t ime. 

The runt ime l i b r a r y  con ta ins  a  4k b y t e  d e c l a r a t i o n  f o r  t h e  stack/heap 
b lock.  A l t e r n a t i v e  dec la ra t i ons  f o r  t h e  b l o c k  a re  p rov ided  i n  separate 
o b j e c t  f i l e s  i nc l uded  i n  t h e  PASCAL packaqe on t h e  sarne d i s k e t t e  which 



I 
I con ta ins  t h e  run t ime l i b r a r y .  The f i l e s  are t h e  f o l l o w i n g :  ? l 

1 
l I 
I l 

l 
l 

FILE WAME STACK SIZE ( i n  by tes )  

hpstk32k. o b j  

hpstk64k.ob j  

By s p e c i f y i n g  any one o f  these f i l e s  as an i n p u t  nodu le  t o  LINK, a long 
w i t h  t h e  r e s t  o f  t h e  o b j e c t  f i l e s ,  t he  l i b r a r y  d e c l a r a t i o n  w i l l  Se 
ignored. The s i z e  o f  t h e  r e s u l t i n g  l oad  f i l e  i s  n o t  a f f e c t e d  by these 
a l t e r n a t i v e  dec la ra t i ons .  t h e  memory requirements f o r  t he  program, how- 
ever,  w i l l  vary acco rd i ng l y .  Us ing t h e  2k by te  stack/heap w i l l  reduce 
t h e  memory r e q u i r e d  by  a  program b u t  may l i m i t  i t s  dynamic c a p a b i l i t i e s .  
TRe l a r g e r  stack/heap blocks,. on t h e  o the r  hand, nay g i v e  a  program more 
dynaritic c a p a b i l i t y  b u t  w i l l  i nc rease  i t s  memory requi rements .  

PLOADING. PASCAL PROGRAMS 

PASCAL programs ou tpu t  by  LINK may be PLOADed b u t  rnay be executed o n l y  
I 
l 

once a f t e r  PLOADing. Th is  i s  because some data i s  i n i - t i a l i z e d  when t h e  l 
program i s  loaded and then  changed du r i ng  execut ion.  It i s  n o t  poss ib l e  
t o  execute a  PLOADed procjram a  seconc t ime because t h e  i n i t i a l i z e d  data 
would no t  have t h e  c o r r e c t  i n i t i a l  value. 

' 1 
I 

The p o s s i b i l i t y  t o  PLOAD PASCAL programs i s  s t i l l  u s e f u l ,  however, 
because i t leaves b o t h  d i s k  d r i v e s  a v a i l a b l e  t o  t h e  p rogran  on an M20 
w i t h  two d i s k  d r i ves .  It i s  even more u s e f u l  on an M20 w i t h  a  s i n g l e  
d i s k  d r i ve .  A t tempt ing  t o  execute a  PLOADed PASCAL program a  secona t ime 
w i l l  r e t u r n  an e r r o r .  

Example 

The f o l l o w i n g  LINK command w i l l  c rea te  an executab le  f i l e  "myprog.cmdl' 
f r o n  t h e  o b j e c t  f i l e  c rea ted  i n  t h e  example shown i n  chapter  3, 
"myprog.cmd" The command w i l l  a l s o  c rea te  a  map f i l e  "rnyprog.nap". It i s  
assuned t h a t  t h e  program uses t h e  M20 PASCAL l i b r a r y  ( " i n t e r f s . l i b W ) ,  t h e  
PASCAL graph ics  l i b r a r y  ( " i n t e r f g .  l i b " )  and consequent l  y  t h e  graphics  
package l i b r a r y  "graph. l ib t l .  



li map l:myprog.map,input l:myprog.obj,library 0:runtime.lib 
0:interfs.lib 0:interfg.lib O:graph.lib,entry - begxqq,block * - s 
block *,output l :echo. cmd /CR/ 

The sane result can also be obtained by specifying the command file shown 
below in the following command: 

li conmand 1:comlist !C? /  

On the following page is a listing of the file "comlist" 



1 THE LZNK COMMAND 

! Create .3 map f i l e  "myprag,rdaphon thp di& iosertid i n  i 
f drive i ,  Nate that  as this is the iii-st keyuord i n  t h p  ! 
! f i l e  al1 that iiillows wili appear i n  the ma? i l i e ,  z 

i LINK #i l1  pick fr-8 these iaur librai-!! f i le5  the woduler ! 
f that are i.~feiyeiiced the i n p i r t  pi7ogi%arl, I 

g .  4-2 Listing of the File "comlist" 
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. ZNTRODUCTZON 
l 

It i s  common programming p. ract ice t o  use a l i b r a r y  o f  subrout ines t o  be 
made ava i lab le  t o  a ser ies  o f  programs. Mathematical programs, f o r  
instance might use a l i b r a r y  o f  subroutines f o r  c a l c u l a t i n g  t r i -  
gonometric funct ions,  and t e x t  o r ien ted  programs might use a l i b r a r y  o f  
s t r i n g  comparison funct ions.  

PASCAL procedures and func t ions  can be compiled as separate rout ines.  
These rout ines can then be used by a separate program where they are 
declared as external  procedures and/or func t ions  as the case may be. 
There are two ways i n  which ex te rna l  funct ions and/or procedures can be 
LINKed t o  the  main program; 

1. you can speci fy  the ex terna l  func t ions  and/or procedures as i npu t  
ob jec t  f i l e s  along w i th  the  main program, or 

2. group the  ex terna l  func t ions  and/or procedures i n  a l i b r a r y  f i l e  and 
speci fy  the l i b r a r y  f i l e  us ing the  LIBRARY- keyword i n  a LINK opera- 
t i o n .  

When LINK discovers an ex terna l  va r i ab le  which i s  not  present i n  any 
i npu t  f i l e ,  then, i f  the  LIBRARY keyword was speci f ied,  i t  w i l l  search 
through the  l i s t  o f  l i b r a r y  f i l e ( s )  ( s p e c i f i e d  a f t e r  the  LIBRARY key- 
word) f o r  a "global" d e f i n i t i o n .  Once the  subrout ine name i s  found, t h e  
module conta in ing the subrout ine i s  incorporated i n t o  the  output  load 
f i l e .  Only the modules referenced by i npu t  f i l e s  are inc luded i n  t h e  
output  load f i l e  along w i t h  the r e s t  o f  t he  i npu t  modules. A l i b r a r y  
module "Y" referenced by another l i b r a r y  module "X" i n  the  same l i b r a r y  
f i l e  w i l l  on ly  be inc luded i f  "X" i s  loca ted  before "Y" i n  the  l i b r a r y .  

When LINKing a program using e i t h e r  l i b r a r y  f i l e s ,  or more than one 
i n p u t  f i l e  it i s  important t o  ensure t h a t  the program en t r y  p o i n t  i s  
w e l l  def ined (see t h e  ENTRY keyword i n  chapter 4 "The LINK Command"). 

L i b r a r y  f i l e s  can be created us ing the  MLZB command described below. 1 

MLIB 

Creates a l i b r a r y  f i l e  o f  ob jec t  modules from a group o f  ob jec t  f i l e s .  



ident if ier identifier 

F i g .  5-1 The IvILIB Command 

Where 

SYNTAX ELEMENT MEANING 

I l i b r a r y  f i l e  i d e n t i f i e r  The name o f  t h e  f i l e  t h a t  i s  t o  c o n t a i n  
i a l 1  t h e  o b j e c t  modules i n  t h e  s p e c i f i e d  
j o b j e c t  f i l e s .  Th is  must be complete w i t h  

any necessary volume i d e n t i f i e r  and/or 
f i l e  password. The f i l e  w i l l  be c rea ted  
i f  i t does no t  e x i s t  o r ,  i f  i t  a l r eady  
e x i s t s ,  i t  w i l l  be o v e r w r i t t e n  w i t h  t h e  
new ou tpu t .  A l i b r a r y  f i l e  i s  u s u a l l y  
assigned t h e  ex tens ion  " . l i b U .  

o b j e c t  f i l e  i d e n t i f i e r  The name o f  an o b j e c t  f i l e  complete w i t h  
any necessary volume i d e n t i f i e r  and/or 
f i l e  password. You can use t h e  two PCOS 
w i l d  ca rd  charac te rs  ( 1  and ( ? )  t o  
s p e c i f y  more t han  one f i l e ;  an a s t e r i s k  
(;k) matches any s t r i n g  and a  ques t ion  mark 
( ? )  matches any one s i n g l e  charac te r .  

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

Dur ing  execu t i on  t h e  MLIB command needs t o  c rea te  a  temporary work f i l e  
on t h e  d i s k  i n s e r t e d  i n  t h e  l a s t  se l ec ted  d i s k  d r i v e .  Th is  means t h a t  
MLIB w i l l  n o t  execute i f  c a l l e d  f rom a  w r i t e  p r o t e c t e d  d i s k e t t e .  Rather 
than remove w r i t e  p r o t e c t i o n  f rom t h e  d i s k e t t e  i t  i s  recommended t o  
PLOAD t h e  MLIB command or t o  copy t h e  f i l e  "mlib.cmd" f rom your copy 
p r o t e c t e d  d i s k e t t e  onto t h e  d i s k  where you want t o  c rea te  your I i b r a r y  
f i l e s ,  o r  some o the r  d i sk .  
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Example 

---7 TGN- li_Nm :__: ---.--a?--.z, ;---e-==----- 

ZF you enter 

i ,  . . 
-~ p---.-----.------ - .. 

the f i l e  "pascal . l ib"  i s  created on 
the  d i ske t te  i nse r ted  i n  d r i ve  1. , 
This f i l e  w i l l  con ta in  a l 1  the ob jec t  l 

modules contained i n  the  object  f i l e s  1 
"progl . obj"  and "prog2. ob j" both o f  I 

which are res ident  on the  same disk- l 

e t t e  inser ted  i n  d r i v e  1. i 
l 

M20 LZBRARIES 
l 

! 

The M20 PASCAL package inc ludes three l i b r a r i e s ,  the M20 PASCAL l i b r a r y ,  
the PASCAL graphics l i b r a r y  and the  runtime l i b r a r y .  These are con- 
ta ined i n  the th ree  f i l e s  " i n t e r f s .  l i b " ,  " i n t e r f g .  l i b "  and 
" runt ime. l ib"  respect ive ly .  

The M20 PASCAL l i b r a r y  i s  a l i b r a r y  o f  funct ions, and one procedure 
I which i n te r face  the  M20 System Cal ls ,  whi le  the PASCAL graghics l i b r a r y  

contains procedures and funct ions which i n te r face  the  M20 Graphics Pack- 
age. The Graphics Package i t s e l f  i s  a l i b r a r y  o f  graphics rou t ines  
c a l l e d  "graph.l ib", these rou t ines  however cannot be accessed d i r e c t l y  
by a PASCAL program. 

The runtime l i b r a r y  conta ins the  modules which implement rea1 number 
ar i thmet ic .  This  l i b r a r y  must be spec i f i ed  w i t h  a l 1  PASCAL programs i n  
the  LINK phase. 

The funct ions '  (and one procedure) o f  the  M20 PASCAL l i b r a r y  are i n t r o -  
duced i n  chapter 6 and a l 1  the  descr ip t ions  are i n  chapter 7. As fo r  
the  Graphics l i b r a r y  func t ions  and procedures these are in t roduced i n  
chapter 8 and d e t a i l e d  i n  chapter 9. 



USING THE M20 PASCAL LIBRARY 
" 

To use any o f  t h e  f unc t i ons  ( o r  one procedure) i n  t h i s  l i b r a r y ,  you have 
t o  dec la re  t h e  f u n c t i o n  ( o r  procedure)  as EXTERNAL. Subsequently, when 
LINKing you must s p e c i f y  t he  l i b r a r y  f i l e  " i n t e r f s . l i b W  us ing  t h e  
LIBRARY keyword. You must a l s o  ensure t h a t  t he  e n t r y  p o i n t  o f  t h e  pro-  
gram i s  w e l l  s p e c i f i e d  (see t h e  ENTRY keyword i n  chapter 4 "The LINK 
Command") . 

1 USING GRAPHICS 

i 
i 

The f unc t i ons  and procedures o f  t h e  PASCAL graphics  l i b r a r y  must be 
declared as EXTERNALs be fo re  t h e y  can be used i n  a PASCAL program (as  

l 
1 w i t h  t h e  M20 PASCAL l i b r a r y ) .  I n  t h e  LINK s tage however bo th  t h e  PASCAL 
l graph ics  l i b r a r y  " i n t e r f g . l i b "  and t h e  Graphics Package l i b r a r y  
I 
I " g raph . l i bW must be s p e c i f i e d  w i t h  t h e  LIBRARY keyword. Here again  you 

have t o  make sure t h a t  t h e  e n t r y  p o i n t  o f  t h e  program i s  w e l l  s p e c i f i e d  
I 

! (see t he  ENTRY keyword i n  chapter  4 "'rhe LINK Command"). 
I 
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ABOUT THIS CHAPTER 
* 1 

Th is  chapter i s  a  genera1 d e s c r i p t i o n  o f  t he  f unc t i ons  and one procedure 
of t he  M20 PASCAL l i b r a r y .  The l i b r a r y  i s  d i v i ded  i n  f u n c t i o n a l  groups 
and t he  c h a r a c t e r i s t i c s  o f  each group are discussed. 
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M20 PASCAL LIBRARY 

l 

ZNTRODUCTION , 

The next  two chapters describe the PASCAL func t ions  and one PASCAL pro- 
cedure which i n t e r f a c e  some o f  t he  M20 System Cal ls .  System Ca l l s  a re  
PCOS procedures used t o  i n te r face  w i t h  I / 0  or t o  manage memory. 

When any one o f  t h e  PASCAL func t ions  (or  procedure) i n  t h e  M20 PASCAL 
l i b r a r y  i s  ca l l ed ,  the spec i f i ed  parameters ( i f  there are any) are 
passed as r e g i s t e r  assignments and t h e  system c a l l  i t  in te r faces  i s  exe- 
cuted. For t h i s  reason a l 1  the  parameter values are such t h a t  they can 
be expressed i n  a maximum o f  e igh t  or s ix teen b i t s .  Zn some cases, 
where s t r i n g s  or la rge  data s t ruc tu res  are t o  be passed t o  the c a l l ,  
these have t o  be s to red i n  memory f i r s t  and the  memory addresses o f  
these s t ruc tu res  are passed as parameters instead. 

l i  
, ! 

FUNCTZON RESULTS 

A l 1  t he  func t ions  i n  the  PASCAL l i b r a r y  w i l l  r e tu rn  t h e  value zero i f  
and only  i f  t h e r e  are no er rors .  Z f  t he re  i s  an e r r o r  t he  func t ion  w i l l  
r e t u r n  the  decima1 e r r o r  code. 

A convenient way t o  use these funct ions i n  a PASCAL program i s  i n  an 
assign statement, f o r  example: 

e r r  := f u n c t i o n i d e n t i f i e r  (parameterl ,parameter2,. . . ,parameterN) 

You can then check t h e  var iab le  "err"  f o r  any er rors ,  and, i f  "err"  i s  
non-zero, you can pass it as a parameter t o  the "error"' procedure 
("error"  i s  t h e  one and only procedure i n  t he  M20 PASCAL l i b r a r y ) .  

FUNCTZONAL GROUPS 

The M20 PASCAL l i b r a r y  can be d iv ided i n t o  func t i ona l  groups as fo l lows:  

- Bytestream I / 0  func t ions  

- Block t r a n s f e r  func t ions  

- Storage A l l o c a t i o n  funct ions 

- Time and Date func t ions  

- ZEEE 488 func t ions  1 



- E r r o r  procedure 
1 

I - Miscel laneous f unc t i ons  (and one procedure) I 
I l 
i I 

I n  t h i s  chapter  we s h a l l  d iscuss these f u n c t i o n a l  groups. I n  t h e  nex t  
chapter t h e  f u n c t i o n s  a re  d e t a i l e d  i n  a l p h a b e t i c a l  order ,  

BYTESTREAM 1/0 FUNCTIONS 

Bytestream f u n c t i o n s  a re  used f o r :  

- T r a n s f e r r i n g  by tes  o f  data t o  o r  f rom an 1/0 dev ice 
l 

- Sending con t ro1  i n f o r m a t i o n  t o  a  dev ice o r  t o  a  device d r i v e r  

- Receiv ing s t a t u s  i n f o rma t i on  f rom a dev ice l 
i 

The f o l l o w i n g  i s  a  l i s t  o f  bytestream 1/0 f u n t i o n s  used t o  i n t e r f a c e  
w i t h  t h e  d i sk ,  t h e  p r i n t e r ,  t h e  RS-232 communications p o r t ,  and t h e  con- 
so le  (keyboard and v ideo) .  

c losedev ice  
c l o s e f  i l e  
d i r e c t o r y  
ge tby te  
g e t l e n  
g e t p o s i t i o n  
g e t s t a t u s  
l ookby te  
opendevice 
openf i l e  

peof  
pseek 
pu tby te  
readbytes 
r e a d l i n e  
remove 
rename 
rese tby te  
s e t c o n t r o l  
w r i t e b y t e s  

D I D  (Device I D e n t i f i e r )  Numbers 

In most o f  these f u n c t i o n s  t h e  f i l e  or  dev ice i s  i d e n t i f i e d  by a  D I D  
(Device I D e n t i f i e r )  number. The o p e r a t i n g  system ma in ta ins  a  t a b l e  
a s s o c i a t i n g  DIDs w i t h  f i l e  and device p o i n t e r s .  Opening a d i s k  f i l e  o r  
a  device c rea tes  a  stream data s r u c t u r e  and p laces a p o i n t e r  t o  i t  i n  
t h e  dev ice p o i n t e r  t a b l e .  C los i ng  t h e  d i s k  f i l e  ( o r  dev ice)  s e t s  t h i s  
p o i n t e r  t o  n i l  and re leases  any assoc ia ted  t a b l e  space. 

Some dev ices o r  f i l e s  a re  always open. For example, t h e  keyboard and 
t he  screen ( t h e  d e f a u l t  window) a re  always open. They can, however, be 
c losed and re-opened by us i ng  t h e  PCOS Device Rerou t ing  f ea tu re .  

A t a b l e  o f  D I D  assignments i s  i nc l uded  i n  t h e  Appendix. 



; - .  ... ,. BLOCK TRANSFER FMNCTIONS 

j i .  ) 

1 The b lock t r a n s f e r  func t ions  a l low t h e  programmer t o  set memory t o  a  

I 
f i x e d  value, or t o  t r a n s f e r  data from one segment t o  another, or t o  

i 
c lear  memory. 

The b lock t r a n s f e r  func t ions  are the  fo l l ow ing :  

bc lea r  
bmove 

bset  
bwset 

i 
i STORAGE ALLOCATION FUNCTIONS 

I 
l 

l 

It i s  poss ib le  f o r  a  user program t o  c a l l  a l l o c a t e  or  release heap 
space. 

Functi:ons which open or c lose a  d isk  f i l e  use the  system c a l l s  i n t e r -  
faced by these I func t ions  i n t e r n a l l y  t o  a l l o c a t e  or release heap space. 

The f o l l o w i n g  a.re t h e  Storage A l l o c a t i o n  funct ions:  

maxsize newsame-seg 
newabsanyseg pdispose 
newabsolute pnew 
newlargestblock stickynew 

TIME . AND DATE FUNCTZONS. 

The M20 system has a  real - t ime c lock which maintains bo th  date and t ime. 
This c lock  must be rese t  each time the  system i s  powered up. 

Time or date s e t t i n g  are done by passing the  address o f  an A S C I I  s t r i n g  
t o  the  opera t ing  system. Likewise, t he  t ime or the' date can be read by 
t r a n s f e r i n g  an A S C I I  s t r i n g  from the opera t ing  system. 

These operat ions are peiformed by the f o l l o w i n g  funct ions:  

getdate 
ge t t ime 

setdate 
set t ime 



IEEE-488 FUNCTIONS 

Using the  f unc t i ons  i n  t h i s  group you can perforrn t h e  f o l l o w i n g  opera- 
t i o n s  on an IEEE-488 bus: 

- Contro1 t he  IFC ( i n t e r f a c e  c l e a r )  and REN (remote enable) l i n e s ;  

- Receive a  s e r v i c e  request frorn another dev ice  on t h e  bus, i d e n t i f y i n g  
t h e  reques t ing  dev ice through s e r i a 1  p o l l i n g ,  and process ing t h e  ser-  
v i c e  request;  

- W r i t e  con t ro1  by tes  (e.9.: "Device Clear",  "Device Tr igger" ,  e t c . )  
t o  o the r  devices;  

- Address, w r i t e  data to ,  and read data frorn, o t he r  devices;  and 

- A l l ow  t h e  dev ices w i t h i n  an IEEE-488 network t o  t r a n s f e r  data on t h e  
bus e .  : ass ign  "Talker"  s t a t u s  t o  one device, and "L is tener "  
s t a t u s  t o  one o r  more dev ices ) .  

The IEEE-488 f u n c t i o n s  a re  t h e  f o l l o w i n g :  

i l n i n p u t  
i p o l l  
i p r i n t  
i r e a d  
i r e s e t  

i s e t  
i s r q 0  
i s r  q1 
i w r i t e  

The e r r o r s  which can be re tu rned  by these f u n c t i o n s  are p a r t i c u l a r  t o  
these f u n c t i o n s  on ly .  These e r r o r s  a r e  exp la ined  i n  t h e  t a b l e  below. 

ERROR CODE 

3 

MEANING 

I n v a l i d  te r rn ina t ion  o f  i n p u t  bytestrearn. The two 
v a l i d  cases are:  

1. t h e  nurnber o f  data by tes  rece ived  equals t h e  va lue 
spec i f i ed .  The l a s t  data b y t e  i s  accornpanied by 
t h e  END c o n d i t i o n  (E01 t r u e ,  ATN f a l s e ) .  

2. t h e  nurnber o f  data by tes  rece ived  equals t h e  va lue 
s p e c i f i e d .  The l a s t  data by te  i s  f o l l owed  by a  CR, 
LF p a i r  w i t h  t h e  END c o n d i t i o n  accompanying t h e  LF. 
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l ZNTRODUCTION T0 THE M20 PASCAL LIBRARY 

t 
i 

i 

/ j Talker or L is tener  address greater  than (hex) 1F. 
! I .i7' .- --- 
! l  
l 
8 ,  

1 O i i ZEEE board no t  present. I 
t : I 

i I I 15 second p o l l i n g  loop ( f o r  "byte in" ,  "byte out", o r  
! i " input  b u f f e r  empty" cond i t ion)  timed out; handshake ' could not  be completed w i t h i n  15 seconds. i I 

For f u r t h e r  d e t a i l s  on the  IEEE-488 i n t e r f a c e  see the  "M20 110 w i t h  I 
! 

External  Per iphera ls  User Guide", however note t h a t  t h i s  manual 
describes the  BASZC i n t e r f a c e  t o  the system c a l l s  which are in te r faced l 
by t h e  ZEEE-488 func t ions  i n  t h e  M20 PASCAL l i b r a r y .  l 

l 
I 

1 
l ERROR PROCEDURE 

The "error"  procedure i s  the only  procedure i n  t he  M20 PASCAL l i b r a r y .  
This procedure w i l l  d isp lay  on the  screen t h e  e r ro r  message associated 
w i t h  a spec i f i ed  e r r o r  code. 

MZSCELLANEOUS FLINCTZONS 

The fo l l ow ing  miscellaneous funct ions complete t h e  l i s t  o f  contents of 
t h e  M20 PASCAL l i b r a r y :  

bootsys 
ch eck v01 
c r l  f 
dhexbyte 
dhexlong 
dhexword 
d i  s k f  ree 
dlong 
dnumw 

d s t r i n g  
ge tvo l  
parsename 
sdevtab 
search 
setsysseg 
s e t v o l  
s t r i n g l e n  
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ABOUT THIS CHAPTER -- 

T h i s  chapter  d e t a i l s  a l 1  t h e  f u n c t i o n s  and one procedure o f  t h e  M20 PASCAL 
l i b r a r y .  The d e s c r i p t i o n s  f o l l o w  each o t h e r  i n  \ A .  ,-l:cal o rder  . 

CONTENTS -- 

b c l e a r  

bmove 

bootsys 

bse t  

bwset 

checkvo l  

c losedev ice  

c l o s e f  i l e  

c r l f  

dhexbyte 

dhexlong 

dhexword 

d i r e c t o r y  

d i s k f  r e e  

d long  

dnumw 

d s t r i n g  

e r r o r  

g e t b y t e  

ge tda te  



g e t l e n  

g e t p o s i t i o n  

g e t s t a t u s  

g e t t i m e  

g e t v o l  

i l n i n p u t  

i p o l l  

i p r i n t  

i r e a d  

i r e s e t  

i se t 

i s  rqO 

i s . r q l  

i w r i t e  

l o o k b y t e  

maxsize 

newabsanyseg 

newabsol u t e  

n e w l a r g e s t b l o c k  

newsameseg 

opendevice l 

openf i l e  

parsename 

pd ispose 

p c o f  

pncw 

pseek 

p u t b y t e  

r cadby tes  

r e a d l i n e  

renove 

rename 

r e s e t b y t e  

sedevtab 

sea rch  

s e t c o n t r o l  

s e t d a t e  

se tsysseg 

s e t t i m e  

s e t v o l  

s t i ckynew 

s t r i n g l e n  

w r i t e b y t e s  





Sets a  s p e c i f i e d  b lock  o f  memory t o  zero. 

Funct ion  Dec la ra t i on  

FUNCTZON bc lear  ( s t a r t  : ADSMEM ; 
leng th  : NORD ) : ZNTEGER ; EXTERN ; 

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

This  f u n c t i o n  s e t s  a b lock o f  bytes, o f  a  s p e c i f i e d  s ize ,  and s t a r t i n g  a t  
a  s p e c i f i e d  address, t o  zero. The f i r s t  i npu t  va r i ab le  " s t a r t "  i s  a  seg- 
mented p o i n t e r  t o  th9 f i r s t  by te  o f  memory t o  be set ,whi le  the  second 
i n p u t  va r i ab le ,  "lenqth" i s  t h e  number o f  bytes t o  be s e t  t o  zero. 

Funct ion  Resu l t  

The f u n c t i o n  w i l l  r e t u r n  the  value zero i f  and on ly  i f  the re  are no ! 
e r ro rs .  Z f  an e r r o r  occurs then t h e  f u n c t i o n  w i l l  r e t u r n  the  e r r o r  code. 

l 



f 

i Moves a b lock  o f  by tes  f rom one l o c a t i o n  t o  another. 
i 

i 
i Functibn Declaration 

FUfdCTION bmove ( s t a r t  : ADSMEM ; 
d e s t i n a t i o n  : ADSMEM ; 
l e n g t h  : WORD 1 : INTEGER ; EXTERN ; 

Characteristics 

This f b n c t i o n  moves a  b lock  o f  by tes ,  o f  s p e c i f i e d  leng th ,  and s t a r t i n g  
a t  a  s p e c i f i e d  address, t o  a  s p e c i f i e d  d e s t i n a t i o n  b lock.  The i n p u t  
v a r i a b l e  " s t a r t "  i s  a  segmented p o i n t e r  t o  the f i r s t  by te  o f  memory t o  be 
moved, wh i l e  t h e  i n p u t  v a r i a b l e  " length" i s  t he  number o f  by tes  t o  be 
moved.. The i n p u t  v a r i a b l e  "des t ina t ion"  i s  a  segmented p o i n t e r  t o  t h e  
f i r s t , b y t e  o f  t he  d e s t i n a t i o r i  memory b lock.  

Function Resul t 

The f u n c t i o n  w i l l  r e t u r n  t h e  va lue zero i f  and on l y  i f  the re  a re  no 
e r r o r s .  I f  an e r r o r  occurs then t h e  f u n c t i o n  w i l l  r e t u r n  t h e  e r r o r  code. 

PASCAL LANGUAGE USER GUf D€ 



I 
L Reboots ( i n i t i a l i z e s !  t h e  system. 
l 

1 

Function Declaration 

FUNCTION bootsys : ZNTEGER ; 
i 
i 

I Characteristics ! 

I 
1 
l 

i Th is  f unc t i on  is used t o  reboot  t h e  system exac t l y  as does press inq  t h e  
l b lue  s h i f t  p lus  r e s e t  keys. I n  other  words, t he  system reboots, b u t  

1 bypasses the  d iaqnost ic  checks. 
I 
i 

i Function Result 

The func t i on  w i l l  r e t u r n  t h e  value zero i f  and on ly  i f  t h e r e  are no 
e r ro rs .  Zf  317 e r r o r  occurs then t h e  func t i on  w i l l  r e t u r n  t h e  e r r o r  code. 



i 1 Sets a b lock o f  by tes  t o  a s p e c i f i e d  value. 
> 

Funct ion Dec lara t ion  

FLINCTION bset ( value : BYTE ; 
s t a r t  : ADSMEM ; 
hy te len  : WORD ) : INTEGER ; EXTERN ; 

Charac te r i s t i cs  I 
I 

Th is  f unc t i on  se ts  each byte o f  a b lock o f  memory t o  the  value o f  t h e  
i n p u t  parameter "value". The i n p u t  v a r i a b l e  " s t a r t "  i s  a segmented :i 
p o i n t e r  t o  t he  f i r s t  by te  o f  memory t o  be se t ,  whi le  "bytelen" i s  t h e  
number o f  bytes t o  be set .  

Funct ion  Resul t  

The f u n c t i o n w i l l  . r e t u r n  t h e  value zero if and on ly  i f  there  are no 
e r r o r s .  1f an erro-r occurs then t h e  f u n c t i o n  w i l l  r e t u r n  t h e  e r r o r  code. 



Sets a  b lock  o f  words t o  a  spec i f i ed  value. 

Funct ion Dec la ra t i on  

FUNCTION bwset ( wvalue : WORD ; 
s t a r t  : ADSMEM ; 
wordlen : WORD ) : INTEGER ; EXTERN ; 

Charac te r i s t i cs  

Th is  func t ion  s e t s  each word o f  a  b lock  o f  memory t o  t h e  value o f  t h e  
i n p u t  parameter "wvalue". The i n p u t  va r i ab le  " s t a r t "  i s  a  segrnented 
po in te r  t o  t he  f i r s t  word o f  memory t o  be set ,  whi le  "wordlen" i s  t he  
number o f  words t o  be se t .  

Funct ion  Resu l t  

The f u n c t i o n  w i l l  r e t u r n  the  value zero i f  and on l y  i f  the re  are  no 
e r ro rs .  1f an e r r o r  occurs then the  f u n c t i o n  w i l l  r e t u r n  the  e r r o r  code. 



Forces a  check o f  d i s k  volumes 

Function Declaration 

FLINCTZON checkvol : ZNTEGER ; 

Characteristics l 

There a re  no i n p u t  parameters f o r  t h i s  c a l l .  A l 1  volumes a re  fo rced t o  
read t h e i r  v e r i f i c a t i o n  codes on t h e i r  access. 

I 

\ 
l 

> ' i' l 
Function Result I 

The func t i on  w i l l  r e t u r n  t h e  value zero j.f and o n l y  if there  a re  no 
e r ro rs .  Z f  an e r r o r  occurs then t h e  f u n c t i o n  w i l . 1  r e t u r n  t he  e r r o r  code. 

PASCAL LANGUAGE USER GUIOE 7-6 
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Closes the  spec i f  i e d  device. 

Funct ion  Dec lara t ion  

FUNCTION closedevice ( d i d  : WORD ) : INTEGER ; EXTERN ; 

Charac te r i s t i cs  

This  f u n c t i o n  d i s i b l e s  t h e  hardware i n t e r r u p t s ,  c loses the  spec i f i ed  dev- 
i c e  and then releases bo th  b u f f e r  and tab'le space. The i n p u t  "DID" iden- 
t i f i e s  the device. 

Funct ion  Resu l t  

The func t i on  w i l l  r e t u r n  the  value zero i f  and on l y  i f  the re  are no 
e r ro rs .  I f  an e r r o r  occurs then the  f u n c t i o n  w i l l  r e t u r n  the  e r r o r  code. 

V a l i d  DID Numbers 

19, 25, 20 Com (RS-232-C), Coml, Com2 



Closes the spec i f ied disk f i l e .  

Function Declarat ion 

I FUNCTZON c l o s e f i l e  ( d i d  : WORD ) : INTEGER ; EXTERN ; 1 
l 

I 
I 

I l 

i Character is t ics  i 
This func t ion  closes the speci f ied f i l e  and then releases both buf fer  and 
t ab le  space. The inp i i t  "DID" i d e n t i f i e s  the f i l e .  

Function Result 

l 
i The func t ion  w i l l  re turn  the value zero i f  and only i f  there are no 

er rors .  I f  an e r ro r  occurs then the funct ion w i l l  r e tu rn  the e r ro r  code. 

Va l i d  D I D  Numbers 

d isk  f i l e s  (BASICI 
d isk  f i l e s  (PCOS) 

7-8 PASCAL tAN6UAGE USER GUIDE 
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l Does a  CR and a  LF. 

Function Declaration 

t l 
I 

l FUNCTION c r l f  : ZNTEGER ; l 
l 

I ~ 
1 Characteristics ~ 

T h i s  f u n c t i o n  w i l l  do a  car r iage r e t u r n  and a  l i n e  feed. There a r e  no 
parameters. 

1 ... .. .. 
I 
i \ , 

l. I i ., . . I ,  Function Result 

1 The f u n c t i o n  w i l l  r e t u r n  the  value zero i f  and on l y  i f  the re  are  no 
I 
I 

er ro rs .  Xf an e r r o r  occurs then t h e  func t ion  w i 1 7  r e t u r n  t h e  e r r o r  code. 



Displays a Dyte i n  Hex. 

Funct ion Dec lara t ion  

I FUNCTION dhexbyte ( by teva l  : WORD ) : INTEGER ; EXTERN ; 

i 
Cha rac te r i s t i cs  I 

1 
1 The byte supi i l ied i n  t h e  i n p u t  parameter "byteval" i s  d isp layed as two 
I hex d i g i t s .  

l 
I 
! Funct ion Resul t 

The func t i on  vi11 r e t u r n  the  i lalue zero if and only if there  are  no 
e r ro rs .  If an e r r o r  occurs then the  func t i on  w i l l  r e t u r n  the  e r r o r  code. 

1 
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i THE M20 PASCAL LXBRARY 

1 
J 
i 

Displays a long word i n  hexadecirnal. 

Function Declarat ion 

FUNCTION dhexlonq ( longval  :INTEGER4 1 : INTEGER ; EXTERN ; 

Character ist ics l 
l 

The long word sgppl ied i n  the inpu t  parameter "longval" i s  displayed as I I 

e iqht  hex d i q i t s .  i 

Function Result l 

The function w i l l  r e t u rn  the value zero i f  and only i f  there are no 1 
er rors.  I f  an e r ro r  occurs then the funct ion w i l l  r e tu rn  the er ror  code. 



i 
j Displays a word i n  hex. 

Funct ion Dec la ra t i on  

l , 
l 

FUNCTION dhexword ( wordval : WORD ) : INTEGER ; EXTERN ; 

Charac te r i s t i cs  l 
l 

The word supplied t o  t he  i n p u t  parameter "wordval" i s  displayed as fou r  1 
hex d i g i t s .  l 

1 

' l  
' i l  

Funct ion Resul t  ' I l 

1 The func t i on  w i l l  r c t u r n  t h e  value zero if and on ly  i f  there  are no 

i er ro rs .  I f  an e r r a r  occurs then the  f u n c t i o n  w i l l  r e t u r n  the  e r r o r  code. i 
l 
I 

I 

i 
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I 
l 
I THE M2Q PASCAL LIBRARY 
1 
I 
i 

D isp lays  a  l i s t  o f  f i l e s  from a  s p e c i f i e d  d i sk .  

Function Declaration 

FUNCTION d i r e c t o r y  ( f i l e a d r  : ADSMEM ; 
f i l e l e n  : NORD ) : INTEGER ; EXTERN ; 

l 
Characteristics 1 

l 
l 

Th is  f u n c t i o n  i s  used o n l y  f o r  f i 1 e s . -  It l i s t s  t he  contents o f  t h e  I , 
l d i r e c t o r y  o f  t h e  s p e c i f i e d  volume, on the  c u r r e n t  window o f  t he  M20 

', screen. The i n p u t  v a r i a b l e  " f i l e l e n "  i s  t h e  number o f  by tes  i n  t he  f i l e  1 
i d e n t i f i e r .  The i n p u t  " f i l e a d r "  i s  t he  address o f  t h e  f i l e  i d e n t i f i e r .  I 

The f i l e  i d e n t i f i e r  may conta in  a  volume i d e n t i f i e r  and/or w i l d  ca rd  
charac ters  ("eu and M ? w ) .  i 
The d i s p l a y  l i s t s  t h e  names o f  t he  s p e c i f i e d  f i l e s  on t h e  s p e c i f i e d  ( o r  
d e f a u l t )  volume i n  compact form. 

Function Result 

The f u n c t i o n  w i l l  r e t u r n  t h e  value zero i f  and on l y  i f  there  are no 
e r r o r s .  1f an e r r o r  occurs then ths f u n c t i o n  w i l l  r e t u r n  t he  e r r o r  code. 



l Returns the  number o f  f r e e  sec tors  on t h e  d isk .  

i 
i Funct ion  Dec la ra t i on  

\ 
1 FUNCTION d i s k f r e e  ( volnum : NORD 
l 9 

I VAR secnum : INTEGER4 ) : INTEGER ; EXTERN ; 
I 

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

This  f u n c t i o n  r e t u r n s  i n t o  "secnum" the  number o f  sectors t h a t  a re  a v a i l -  
ab le  f o r  use on the  s p e c i f i e d  d i s k .  The i n p u t  parameter "volnum" i s  the 
number o f  t he  d i s k  d r i v s  where t h e  volume t o  be checked i s  i nse r ted .  (use 
-1 f o r  t h e  cu r ren t  volume). 

Funct ion  Resul t 

The f u n c t i o n  w i l l  r e t u r n  the  value zero i f  and on ly  i f  there  are no 
e r ro rs .  Z f  an e r r o r  occurs then t h e  f u n c t i o n  w i l l  r e t u r n  the  e r r o r  code. 
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Displays a number as an unsigned decima1 in tege r .  

Funct ion  Dec la ra t i on  

FUNCTION dlong ( longva l  :INTEGER4 ) : INTEGER ; EXTERN ; 

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

The hexadecinal number supp l ied  i n  the  i n p u t  parameter " longval" i s  
d isp layed as an unsigned decima1 in teger .  l e f t - j u s t i f i e d  w i th  lead ing  
zeroes omitted. 

Funct ion  Resu l t  

The func t i on  w i l l  r ~ t u r n  t h e  value zero i f  and on ly  i f  there  are no 
e r ro rs .  I f  an e r r o r  occurs then the  f u n c t i o n  w i l l  r e t u r n  the  e r r o r  code. 



i 

i D isp lays a  number as an unsigned decima1 i n tege r .  
l 

i Function Declaration l 

j l 

i FUNCTION dnumw ( wordval : INTEGER 

t 
w idth : WORD j : INTEGER ; EXTERN ; 

1 Characteristics 1 
Ì 
l 

1 

l The hexadecimal number i n  t he  i n p u t  parameter "wordval" i s  d isp layed as 
an unsigned decima? in teger .  The i n p u t  parameter "width" s p e c i f i e s  the I!. 1 1 f i e l d  w id th  f o r  d i sp lay .  I ' l 

l 
,3 1 

I The d i sp lay  i s  r i g h t - j u s t i f i e d  i n  t he  f i e l d ,  w i t h  l ead ing  zeroes changed " >  1 
l 

t 0  spaces. i 

Function Result 

The f u n c t i o n  w i l l  r e t u r n  t he  value zero i f  and o n l y  i f  the re  are no 
e r r o r s . '  I f  an e r r o r  occurs then the  f u n c t i o n  w i l l  r e t u r n  t he  e r r o r  code. 



i \ 
l 

Displays a s t r i n g  message. 

I 

Ì Function Declarat ion 

t 
i. 

FUNCTZON ds t r i ng  ( s t r ingadr  : ADSMEM ) : LNTEGER ; EXTERN ; 
I 

Character is t ics  

This funct ion displays a s t r i n g  messaqe stored i n  the address pointed t o  

1 
by the inpu t  parameter "stringadr". The s t r i n g  rnust be terminated wi th a 
n u l l  (0) byte. 

; ' 1  

The message rnay include any number o f  carr iage returns, but note tha t  a 
l i ne feed  w i l l  be automat ical ly  displayed a f t e r  each carr iage re turn  i n  
the s t r ing .  

Function Result 

The funct ion w i l l  r e tu rn  the value zero i f  and only i f  there are no 
errors.  1f an e r ro r  occurs then the funct ion w i l l  r e tu rn  the e r ro r  code. 



i D isp lays a standard e r r o r  rnessage. 

! 
l l 

Procedure Dec la ra t i on  ~ 
PROCEDLIRE e r r o r  ( parnum : RYTE 

errcrcode : BYTE ; EXTERN ; 

Charac te r i s t i cs  

This  procedure i s  o n l y  c a l l e d  i f  there  are er rors .  The procedure l 

d i sp lays  the  messaqe "Error  nn" i n  pararneter "xx" where "nn" i s  one o f  .,.- . . , ~  , 
! 

t he  standard e r r o r  codes ( i n  decimal) s p e c i f i e d  by the  hexadecimal value ' , 1 1 
' .  5 '  

o f  t he  i n p u t  pararneter "errorcode", and xx i.s the parameter nurnber syeci- , . .  .,. I 

f i e d  i n  t he  i n p u t  parameter "parnuin". If "parn~irn" is ze ro  then oi??\~ t h e  1 ! 
message 'E r ro r  nn '  is dis?lav8d, i 

l 
Note : 

! 
If the EPRINT command i s  res ident ,  then an e r r o r  rnessage w i l l  a l s o  he 
displayed. 
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Returns t h e  f i r s t  by te  from a designated device, rernoving t h e  by te  from 
t h e  device b u f f e r .  

Funct ion Dec lara t ion  

FUNCTION getbyte ( d i d  : WORD 
VAR r e t b y t e  : BYTE j : INTEGER ; EXTERN ; 

Charac te r i s t i cs  1 
Th is  f u n c t i o n  re turns  the  f i r s t  by te  i n  t h e  i n p u t  b u f f e r  ( f rom f i l e  o r  
designated device) and places t h a t  by te  i n  t h e  v a r i a b l e  "retbyte". The 
DID i s  an i n tege r  which i d e n t i f i e s  the  source o f  t he  input .  Va l i d  DID 
numbers are l i s t e r i  helow. 

i 
l 
I 

I n  t he  case where the D I D  i s  e i t h e r  17 o r  19, i f  the  i n p u t  device b u f f e r  
i s  empty, the  system will wa i t  u n t i 1  a by te  i s  i n p u t  and a v a i l a b l e  i n  the 
b u f f e r  before r e t u r n i n g  t o  t h e  c a l l e r  w i t h  t h e  by te  i n  t he  va r iab le  " re t -  
byte". 

Funct ion  Resul t  

The f u n c t i a n  w i l l  r e t u r n  the  value zero i f  and o n l y  i f  the re  are no 
e r ro rs .  Z f  an e r r o r  occurs then the  func t i on  w i l l  r e t u r n  t h c  e r r o r  code. 

V a l i d  DID Numbers 

d i s k  f i l e s  (BASIC) 
consol e  
d i s k  f i l e s  (PCOS) 
Com (RS-232-C), Coml , Com2 



i Returns t he  system date a t  a  s p e c i f i e d  address. 
I 

Function Declaration 

FLINCTION qe tda te  ( dataadr : ADSMEM ; 
l e n g t h  : WORD ) : LNTEGER ; EXTERN ; 

l 

i l 
Characteristics l 

Th is  c a l l  r e t u r n s  t h e  A S C I I  s t r i n g  q i v i n g  t h e  system date a t  a s p e c i f i e d  l 
data address. The i n p u t  v a r i a b l e  t he  "dataadr" i s  t h e  address where t he  
A S C Z I  s t r i n g  w i l l  be s to red ,  wh i le  " lenqth" i s  t h e  maximum l e v q t h  o f  t he  I I 

s t r i n g ,  which i s  s t o r e d  i n  t h e  BASIC data area. 
i .' 1 

The format  o f  t he  r e t u r n e d  date i s :  1 

j where "dd" i s  t h e  day, "mm" i s  the  rnonth, and "yyyy" i s  t h e  year.  

There w i l l  be l e a d i n g  zeroes t o  mske each f i e l d  two charac te rs  i n  l enq th  
and t he  charac te r  sepa ra t i ng  t h e  var io i i s  f i e ' l ds  f o r  t he  date w i l l  be t h a t  
used i n  t he  l a s t  cal !  t o  f u n c t i o n  setdate.  The sys ten  i n i t i a l i z e s  the  
separator  cha rac te r  t o  ll:ll. 

Function Result 

The f u n c t i o n  w i l l  r e t u r n  t he  value zero i f  and o n l y  if t h e r e  a re  no 
e r r o r s .  Z f  an e r r o r  occurs then t h e  f unc t i on  w i l l  r e t u r n  t h e  e r r o r  code. 
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Returns e i the r  the length o f  a f i l e  or  the number o f  bytes i n  the input  
buf fer .  

Function Declarat ion 

FLINCTION get len ( d i d  : WORD 
VAR length : INTEGER4 j : 1NTEGER ; EXTERN ; 

Character ist ics ~ 
DEVICES This funct ion re turns i n t o  the variable.,. "length" e i the r  the 
number o f  bytes bytes cu r ren t l y  i n  the input  buf fer  ( f o r  a device) or  the 
f i l e  length  ( i n  bytes). The inpu t  D I D  i d e n t i f i e s  the device or  f i l e .  

Function Result 

The funct ion w i l l  r e tu rn  the value zero i f  and only i f  there are no 
errors.  I f  an e r ro r  occurs then the funct ion w i l l  r e tu rn  the e r ro r  code. 

Va l id  DID Numbers 

1 - 15 d isk  f i l e s  (BASIC) 
20 - 24 d isk  f i l e s  (PCOS) 
19,25,26 Com, Coml , Com2 



l Gets the  p o s i t i o n  o f  the  nex t  byte t o  be read o r  w r i t t e n .  
i 
I 
i 
? 

Func t ion  Dec lara t ion  

FUNCTION ge tpos i t i on  ( d i d  : NORD 
VAR f p o s i t i o n  : INTEGER4 i : INTEGER ; EXTERN ; 

Charac te r i s t i cs  

This  c a l l  r e tu rns  i n t o  the  v a r i a b l e  " f p o s i t i o n "  t he  pos i t i on ,  i n  bytes, 
o f  t h e  next  by te  t o  be read o r  w r i t t e n .  The i n p u t  "DID"  i d e n t i f i , e s  the  
f i l e .  A l i s t  o f  v a l i d  DZD numbers i s  g iven helow. 

j 

1 Func t ion  Resul t  

l The func t i on  w i l l  r e t u r n  the  value zero if and on ly  i f  there  are no 
e r r o r s .  If an e r r o r  occurs then the  func t i on  w i l l  r e t u r n  the  e r r o r  code. 

V a l i d  DID Numbers 

1 - 15 d i s k  f i l e s  ( R A S I C )  
20 - 24 d i s k  f i l e s  (PCOS) 
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i Reads a  s i n g l e  word from t h e  Device Parameters Table. l 
l 

Function Declaration I 

FUNCTION ge ts ta tus  ( d i d  : WORD ; 
wordnym : WORD ; 

VAR parword : WORD ) : INTEGER ; EXTERN ; 

Characteristics 

1 , \ ,  Th is  f u n c t i o n  a l l ows  a  s i n g l e  word t o  be read from the  Device Parameter 
\ l Table (see appendix E). The i n p u t  "wordnum" i s  the  word number t o  be 

. - read. The word read from t h e  Device Pararneter Table i s  re tu rned i n  t h e  
v a r i a b l e  "parword". 

I 
I 

Function Result 

The f u n c t i o n  w i l l  r e t u r n  t h e  va lue zero i f  and on l y  i f  the re  a re  no 
e r ro rs .  I f  an e r r o r  occurs then the  func t i on  w i l l  r e t u r n  t he  e r r o r  code. 

Valid DlD Numbers 

19, 25, 26 C O ~  (RS-232-C), Coml , Coi112 



I 
Returns the  system t ime a t  a  s p e c i f i e d  address. 

Func t ion  Dec la ra t i on  

FUNCTION get t ime ( dataadr : ADSMEM ; 
l e n g t h  : WORD ) : ZNTEGER ; EXTERN ' ;  

Cha rac te r i s t i cs  

Th is  f u n c t i o n  r e t u r n s  the  A S C I I  s t r i n g - g i v i n g  the  system t ime a t  a  speci-  
f i e d  data address. The i n p u t  v a r i a b l e  "dataadr" i s  t h e  address where the  
ASCIZ s t r i n g  w i l l  be stored, wh i le  " lenqth" i s  the  maximum l e n g t h  o f  t he  
s t r i n g ,  which i s  s to red  i n  t h e  BASIC data area. 

The format o f  t he  t ime re tu rned i s :  

where "hh" i s  t he  hour ( i n  24-hour t ime) ,  "mm" i s  minutes, and "ss" i s  
seconds. 

There w i l l  be l ead ing  zeroes t o  make each f i e l d  2 characters i n  leng th ,  
and the  character  separa t ing  the  var ious  f i e l d s  f o r  the  t ime w i l l  be t h a t  
used i n  t h e  l a s t  c a l l  t o  f u n c t i o n  set t ime.  The system i n i t i a l i z e s  t h e  
separator character  t o  l ' :" .  

Funct ion  Resul t  

The f u n c t i o n  w i l l  r p t u r n  t he  value zero i f  and only  i f  the re  a re  no 
e r ro rs .  I f  an e r r o r  occurs then t h e  f u n c t i o n  w i l l  r e t u r n  t h e  e r r o r  code. 
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Returns t h e  cu r ren t  d e f a u l t  volume number. 

Funct ion  Dec la ra t i on  

FUNCTION ge tvo l  ( vbu f fe r  : ADSMEM ; 
bu fs i ze  : WORD 

VAR vs i ze  : WORD i : INTEGER ; EXTERN ; 

C h a r a c t e r i s t i c s  l 
l 

Th is  f u n c t i o n  re tu rns  the  cu r ren t  d e f a u l t  volume i d e n t i f i e r  i n  the b u f f e r  
po in ted  t o  by the  i n p u t  va r i ab le  "vbuffer".  The s i z e  o f  t h i s  b u f f e r  i s  
s p e c i f i e d  i n  t he  va r iab le  "bufsize". The ac tua l  s i z e  o f  the  volume iden- 
t i f i e r  s t r i n g  i s  returned i n  "vsize". 

Funct ion  Resu l t  

The f u n c t i o n  w i l l  r e t u r n  the  value zero i f  and on l y  i f  there  are  no l 

e r ro rs .  1f an er- ror  occurs then the  f u n c t i o n  w i l l  r e t u r n  the  e r r o r  code. ~ 



l Places bytes rece ived i n t o  a  b u f f e r  as a  s i n g l e  l i n e  of data. 

Function Decla~ation 

FUNCTZON i l n i n p i i t  ( b u f f e r  : ADSMEM ; 
bu f  l e n  : WORD ; 
t a l  keradr : WORD ; 
l is tenad r  : NORD 

VAR bytes no t  read : WORD : INTEGER ; - - 
EXTERN ; 

Characteristics 

! 
j Th is  f u n c t i o n  w i l l  t r a n s f e r  bytes received sequen t i a l l y  from a  d r i v e r  
! s p e c i f i e d  by " t a l ke rad r "  t o  a  b u f f e r  s p e c i f i e d  hy t h e  p o i n t e r  "buffer", 
I and, i f  a  v a l i d  device address i s  s p e c i f i e d  i n  " l i s tenadr " ,  t o  a 

l i s t e n e r .  

The i n p u t  "buf len"  i s  the  l eng th  o f  t he  b u f f e r .  The d i f f e rence  between 
the  b u f f e r  l e n g t h  spec i f i ed  and +he number o f  bytes read w i l l  be re tu rned 
i n  t he  v a r i a b l e  "bytes no t  read". - 

Function Result 

The f u n c t i o n  will r e t u r n  the  value zero i f  and on l y  i f  the re  are no 
e r r o r s .  I f  an e r r o r  occurs then the  f u n c t i o n  w i l l  r e t u r n  the e r r o r  code. 
The e r r o r  codes which can he re tu rned hy t h i s  f u n c t i o n  (o r  other  ZEEE-489 
func t ions)  a re  axpla ined i n  chapter 6 i n  t h e  sec t i on  on IEEE-488 func- 
t i o n s .  
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l 
I 
l 

l 
! 

P o l l s  a  s p e c i f i e d  device on an instrument bus. 

Funct ion  Dec lara t ion  

FUNCTZON i p o l l  ( t a l k a d r  : WORD 
VAR s t a t u s p t r  ADSMEM j : INTEGER ; EXTERN ; 

Charac te r i s t i cs  

This  f u n c t i o n  p o l l s  t h e  device spec i f ied ,  w i t h i n  a  s e r i a 1  serv ice  request 
p o l l .  The i npu t  v a r i a b l e  " ta l kad r "  i d e n t i f i e s  the  device. 

The func t i on  t e s t s  the  device address, reads the device s ta tus  byte,  and 
saves i t  i n  an addrass po in ted  t o  by the  r e t u r n  v a r i a b l e  "s tatusptr" .  

Funct ion Resul t  

The f u n c t i o n  w i l l  r e t u r n  the  value zero i f  and on ly  i f  there  are no 
e r ro rs .  Z f  an e r r o r  occurs then the  f u n c t i o n  w i l l  r e t u r n  t h e  e r r o r  code. 
The e r r o r  codes which can be re turned by t h i s  f unc t i on  ( o r  other  ZEEE-488 
func t ions)  are explained i n  chapter 6 i n  the  sec t i on  on ZEEE-488 func- 
t i ons .  



j T ransfers data from a  b u f f e r  t o  a  l i s t e n e r  address. 

Funct ion Dec lara t ion  

FUNCTZON i p r i n t  ( bu f fe r  : ADSMEM ; 
l i s t e n a d r  : WORD ; 
buf  l en : NORD ; 
d e l i m i t e r  : WORD 1 : ZNTEGER ; EXTERN ; 

1 C h a r a c t e r i s t i c s  
f 

This  f u n c t i o n  t r a n s f e r s  data sequen t ia l l y  from a  b u f f e r ,  s p e c i f i e d  by the  
i 

1 memory address i n  the i n p u t  va r i ab le  "buffer",  and by i t s  lenqtb  i n  i npu t  
\ 
I 

v a r i a b l e  "buflen", t o  a l i s t e n e r  address spec i f i ed  Sy the  i n p u t  var iab le  

l " l i s tenadr " .  

I The i n p u t  parameter "de l im i te r "  determines the data-stream d e l i n i t e r .  
I 
l Zero s p e c i f i e s  "END" as the  data-stream d e l i m i t e r ,  and one s p e c i f i e s  "CR, 
l 
I END" as the  data-stream d e l i i n i t e r  sequence. 

Z f  t he re  are  any output  bytes f o r  t rans fer ,  they w i l l  be w r i t t e n  to bus, 
w i t h  ATN fa l se .  

Funct ion  Resu l t  

The f u n c t i o n  w i l l  r e t u r n  the  value zero i f  and on l y  i f  there  are no 
e r ro rs .  Z f  an e r r o r  occurs then the  f u n c t i o n  w i l l  r e t u r n  the e r r o r  code. 
The e r r o r  codes which can be re turned by t h i s  f unc t i on  ( o r  other  IEEE-488 
func t i ons )  a re  expla ined i n  chapter 6 i n  the sec t i on  on IEEE-438 func- 
t i o n s .  
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I ,.l . -. 

~ , 

j i , ,  1 
i Outputs commands ( o p t i o n a l )  and reads data bytes (op t i ona l ) .  
1 

1 1 
Funct ion Dec la ra t i on  

FUNCTION i r e a d  ( coml i s t  : ADSMEM ; 
comlen : NORD ; 
b u f f e r  : ADSMEM ; 
h u f l e n  : WORD ) : 'LNTEGER ; EXTERN ; 

Charac te r i s t i cs  

I ,  , .  
i\ 

Z f  there  i s  a command l i s t ,  t h i s  f u n c t i o n  w i l l  asser t  ATN and output  coin- 

t i mands. l t  then reads a s p e c i f i e d  number o f  bytes, and places them 

j 
sequen t ia l l y  i n  a b u f f e r .  

The i n p u t  parameter "coml is t "  p o i n t s  t o  the  address o f  t he  command l i s t .  
This  l i s t ,  i f  present,  i s  s to red  as a sequence o f  bytes, 2 t o  the  word. 

The i n p u t  "comlen" i s  t h e  command l i s t  Zength i n  t he  15 Zow order b i t s .  1 
The h i g h  order b i t  i s  always zero (0). l f  there i s  no command l i s t  then 
"comlen" i s  s p e c i f i e d  as zero. I 

The i n p u t  "bu f fe r "  p o i n t s  t o  the  b u f f e r  which w i l l  receive the  data 
bytes, wh i l e  i n p u t  "buf len" i s  t he  number o f  bytes t o  be read. 

Funct ion Resu l t  

The f u n c t i o n  w i l l  r e t u r n  t h e  value zero i f  and on ly  i f  there  are no 
e r ro rs .  Z f  an e r r o r  occurs then the  f u n c t i o n  w i l l  r e t u r n  the  e r r o r  code. 
The e r r o r  codes which can be returned by t h i s  f unc t i on  ( o r  other  ZEEE-488 
func t ions)  are expla ined i n  chapter 6 i n  the sec t i on  on 1EEE-488 func- 
t ions .  



Causes the  remote enable (REN) message t o  be sent fa lse .  

Funct ion Dec lara t ion  

FUNCTION i r e s e t  : INTEGER ; 

Charac te r i s t i cs  

This func t ion  causes the  remote enable (RENI messaqe t o  be sent f a l se .  

Funct ion Resul t  

The f u n c t i o n  ~ill r e t u r n  the value zero i f  and on ly  i f  there  are no 
e r ro rs .  Z f  an e r r o r  occurs then the  func t i on  w i l l  r e t u r n  the  e r r o r  code. 
The e r r o r  codes which can be returned by t h i s  func t ion  (o r  other  IEEE-488 
funct ions) '  a re  explained i n  chapter 6 i n  the  sec t ion  on IEEE-488 func- 
t i ons .  
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... . 

1 Causes a  remote enable (REN) o r  an i n t e r f a c e  c l e a r  (ZFC) t o  
i 
i 
1 ! 
1 Func t ion  Dec la ra t i on  

l 

i 

FCNCTZON i s e t  ( operand : WORD ) : INTEGER ; EXTERN ; I I 

l 

Y 
l; Charac te r i s t i cs  
i, 

l 
I This func t i on  causes the  remote enable (REN) message o r  the  i n t e r f a c e  
I c l e a r  (IFC) pu lse  t o  be t ransmi t ted ,  depending upon the  value o f  t he  

i 

? i n p u t  va r i ab le  "operand". 
i 

\ 

i I f  "operand" i s  zero, then the REN messaqe i s  sent  t rue ;  i f  one i s  speci-  
\ f i e d ,  then t h e  IFC pulse is sent.  

i 
I 

l 
l 
1 

i 
Func t ion  Resul t  I 

I 

l 

The func t i on  w i l l  r e t u r n  the  val i le zero i f  and on l y  i f  there  are no 
e r r o r s .  J f  aq  e r r ~ r  occurs then the  f u n c t i o n  w i l l  r e t u r n  the  e r r o r  code. 

I 
The e r r o r  codes which c m  be returned by t h i s  f u n c t i o n  (o r  other  ZEEE-488 

1 
f unc t i ons )  are expla ined i n  chapter 6 i n  t he  sec t i on  on ZEEE-488 func- 
t i ons .  



Disables the,  serv ice  request (SRQ) i n t e r r u p t .  
j 

l Funct ion  Dec lara t ion  

l 

I FUNCTZON i s r q 0  : ZNTEGER ; 

i 
I 
I Cha rac te r i s t i cs  

When us ing  the  ZEEE-488 package t h i s  c a l l  d isables the  se rv i ce  request 
(SRQ) i n t e r r u p t .  (For more in fo rmat ion  see func t i on  i s r q l  .) 

Funct ion Resul t  

The func t ion  w i l l  r e t u r n  the  value zero i f  and on l y  i f  t h e r e  are no 
er rors .  I f  an e r r o r  occurs then the  func t i on  w i l l  r e t u r n  the  e r r o r  code. 
The e r r o r  codes which can Se returned 5y t h i s  f unc t i on  (o r  other  ZEEE-388 
funct ions)  a re  expla ined i n  chapter 6 i n  the  sec t ion  on ZEEE-488 fugc- 
t i o n s .  

l 
t 
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Enables the serv ice request (SRQ) i n te r rup t  . 
I 

Function Declarat ion I 
4 

l 
i 

FUNCTION i s r q l  : INTEGER ; I 

I 

1 Character is t ics  

This funct ion w i l l  set the global  f l ag  "srq 488" (byte) t o  one when an 

l 
l 

SRQ i n t e r r u p t  occurs. (This f l a g  i s  stored i n  the mailbox area, see 1 
appendix G) I 

" I 

I I 
I 

Function Result l 
The funct ion w i l l  re turn  the value zero i f  and only i f  there are no 
er rors .  I f  an e r ro r  occurs then the funct ion w i l l  r e tu rn  the e r ro r  code. 
The e r ro r  codes which can be returned by t h i s  funct ion (or  other IEEE-488 
funct ions) are explained i n  chapter 6 i n  the sect ion on IEEE-488 func- 
t i ons .  



Outputs commands (op t i ona l )  and w r i t e s  data bytes (op t i ona l ) .  
! 

i Function Declarat ion 
I 

FLINCTION i w r i t e  ( coml i s t  : ADSMEM ; 
comlen : WORD ; 
numadr : ADSMEM 
numlen : WORD j : INTEGER ; EXTERN ; 

l l 
I Characteristics 

I 

i , . l 

I f  the re  i s  a  command l i s t ,  t h i s  f u n c t i o n  w i l l  a sse r t  ATN and output  com- 
l 

j, j 
mands. I f  t h e r e  a r e  any data bytes t o  be output,  w r i t e s  them t o  bus w i t h  l 

ATN fa l se .  1 
The i n p u t  parameter "coml is t "  p o i n t s  t o  t h e  address o f  t he  command l i s t .  
Th is  l i s t ,  i f  present ,  i s  s to red  as a  sequence of bytes, two t o  t he  word. 
The i n p u t  "comlen" i s  t he  command l i s t  l e n g t h  i n  t h e  15 low-order b i t s  o f  
t h e  w.ard; t h e  high-order b i t  i s  s e t  t o  one t o  spec i f y  "END" as t h e  data- 
stream d e l i m i t e r ,  and zero t o  spec i f y  "CR, END" as the  data-stream de l -  
i m i t e r  sequence. If there  i s  no command l i s t  then "comlen" i s  s p e c i f i e d  
as zero. 

The inpci t  "numadr" p o i n t s  t o  the  address o f  t he  l i s t  o f  numeric values. 
It, too,  i s  s to red  as a  sequence o f  bytes,  two t o  a  word. The i n p u t  
"numlen" i s  t h e  l e n g t h  o f  t he  l i s t  o f  numeric values. I f  there  a re  no 
data by tes  t o  w r i t e  then "numlen" i s  s p e c i f i e d  as zero. 

Function Result 

The f u n c t i o n  w i l l  r e t u r n  t he  value zero i f  and on l y  i f  the re  a re  no 
e r ro rs .  I f  an e r r o r  occurs then t h e  f u n c t i o n  w i l l  r e t u r n  t h e  e r r o r  code. 
The e r r o r  codes which can be returned by t h i s  f u n c t i o n  (o r  other  IEEE-488 
func t iuns)  a r e  expla ined i n  chapter 6 i n  t he  sec t i on  on IEEE-488 func- 
t i ons .  
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Returns the  next  by te  from t h e  designated device b u f f e r  wi thout  rernoving 
the  byte frorn the  b u f f e r .  

Funct ion Dec lara t ion  

FUNCTZON lookbyte ( d i d  : WORD ; 1 
VAR r e t b y t e  : BYTE 1 
VAR bu fs ta tus  : BYTE i : , INTEGER ; EXTERN ; ! 

Cha rac te r i s t i cs  1 
1 

i 
I This func t i on  r e t u r n s  the  f i r s t  hv te  o f  a device i n p u t  b u f f e r  (undefined l 

i f  none) i n  the v a r i a b l e  " retbyte" ,  wi thout  rernoving i t  frorn the  bu f fe r .  I 

The DZD i s  an in teger ,  i d e n t i f y i n g  t h e  device. V a l i d  DZDs are l i s t e d  
below. Also re turned i s  t he  s t a t u s  o f  the device bu f fe r  i n  the var iab le  
"bufstatus", t h i s  w i l l  be FF i f  the  bu f fe r  i s  no t  ernpty o r  00 otherwise. 

Note : 

Ring b u f f e r s  are mainta ined f o r  t he  i n t e r r u p t  d r i ven  i n p i ~ t  devices. 
Characters are  placed i n t o  the  b u f f e r s  irnrnediately as they are received 
and are  ava i l ab le  t o  programs v i a  the  two func t ions  "lookbyte" and "get- 
byte". 

Funct ion Resul t  

The func t i on  w i l l  r e t u r n  the  value zero i f  and on l y  i f  there  are no 
e r ro rs .  Z f  an e r r o r  occurs then the  func t i on  w i l l  r e t u r n  the  e r r o r  code. 

V a l i d  DID Numbers 

console 
Corn (RS-232-C), Cornl, Com2 



Returns rnaxirnurn f ree  heap s i z e  

i Funct ion  Dec lara t ion  l 

l i 
I ! 

FUNCTION rnaxsize ( VAR s i z e  : WORD. ) : INTEGER ; EXTERN ; 

Charac te r i s t i cs  

Th is  f u n c t i o n  re tu rns  i n  the  va r iab le  "size" the  l a r g e s t  f r e e  heap b lock l I 

i n  t he  cur ren t  segment. Size i s  returned i n  bytes. By de fau l t  the  I 
I 

cu r ren t  segment i s  seqment 2 unless the  program has executed a  "newab- , .  I I 

sanyseg" func t ion ,  i n  which case the  segrnent number i s  t h a t  spec i f i ed  i n  1: i I 
t he  most recent "newabsanyseg". , '  l 

I 
l l 

A s imple way t o  change the  cur ren t  segrnent number f o r  a  program i s  t o  do 1 
I a  "newabsanyseg" f u n c t i o n  w i t h  the  i n p u t  v a r i a b l e  "size" spec i f i ed  as 
I zero. 

l 

I Func t ion  Result  
1 
I 

The f u n c t i o n  w i l l  r e t u r n  the  value zero i f  and on ly  i f  the re  are no 
e r ro rs .  . I f  an e r r o r  occurs then the  func t i on  w i l l  r e t u r n  the  e r r o r  code. 
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l 

Al loca tes  a b lock  a t  a s p e c i f i e d  address. 

Funct ion Dec lara t ion  

FUNCTION newabsanyseg (VAR tab leadr  : ADSMEM ; 
s i  ze : NORD ) : INTEGER ; EXTERN ; 

Charac te r i s t i cs  

This func t ion  i s  s i m i l a r  t o  f unc t i on  "pnew" except t h a t  t he  b lock  a l l o -  
cated w i l l  be a t  a s p e c i f i e d  address. The i n p u t  address i s  s p e c i f i e d  i n  

, the  va r iab le  "tableadr". The i n p u t  parameter "size" i s  t he  number o f  
bytes requested ( t h i s  mcist be an even number). 

A f te r  execut ion " tableadr"  w i l l  con ta in  the  address o f  the  ac tua l  b lock  
a l loca ted .  I f  the  requested value i s  too c lose  t o  the  end o f  a prev ious 
block, the  ac tua l  value may be two bytes lower than the  requested value, 
bu t  w i l l  s t i l l  inc lude t h e  requested length. 1f the  space requested i s  
not  ava i lab le ,  a n i l - p o i n t e r  (hex FFFFFFFF) w i l l  be re turned i n  
"tableadr", b u t  no e r r o r  code w i l l  be returned by the  func t ion .  

Funct ion Resu l t  

The func t i on  w i l l  r e t u r n  the  value zero i f  and only  i f  the re  are no 
er rors .  1f an e r r o r  occurs then the  func t i on  w i l l  r e t u r n  t h e  e r r o r  code. 



i A l loca tes  a b lock  a t  a  s p e c i f i e d  address. 
l 

Funct ion Dec lara t ion  

FLINCTION newabsolute (VAR tab leadr  : ADSMEM ; 
s i  ze : WORD ) : INTEGER ; EXTERN ; 

Charac te r i s t i cs  

This func t i on  i s  s i m i l a r  t o  f unc t i on  "newsameseg" except t h a t  the  b lock  
a l l oca ted  w i l l  be a t  a spec i f i ed  address. The i n p u t  address i s  spec i f ied  
i n  the  va r iab le  "tableadr". The i n p u t  parameter "size" i s  the  numher .of  
bytes requested ( t h i s  miist be an even nuinber). 

A f t e r  execut ion "tableadr" w i l l  con ta in  the  address o f  the  ac tua l  b lock  
a l loca ted .  I f  the  requested value i s  t oo  cl.ose t o  the  end o f  a  previous 
block, the  ac tua l  value may be two bytes lower than the  requested value, 
b u t  w i l l  s t i l l  inc lude the  requested length.  Z f  the  soace requested i s  
not ava i lab le ,  a  n i l - p o i n t e r  (hex FFFFFFFF) w i l l  he r e t l ~ r n e d  i n  
"tableadr", b u t  no e r r o r  code w i l l  b e , r p t u r n e d  by the  funct ion.  

This  f unc t i on  a l l o c a t e s  b locks i n  t he  c i ~ r r e n t  secjment. By de fa i i l t  t h i s  
i s  segment 2 unless the  program has executed a  "newabsanyseq" func t ion ,  
i n  which case the  segment number i s  t h a t  s p e c i f i e d  i n  tho most recent  
"newabsanyseg". 

A sirnple way t o  change the  ccirrent segment number f o r  a  program i s .  t o  do 
a  "newabsanyseg" func t i on  w i t h  the  i n p i i t  va r i ab le  "size" spec i f i ed  as 
zero. 

Note t h a t  t h i s  f unc t i on  i s  a  subset o f  f u n c t i o n  "newabsanyseg". It has 
been maintained f o r  c o m p a t i b i l i t y  w i t h  preceding releases. 

Funct ion Resul t  

The func t i on  w i l l  r e t u r n  the  value zero i f  and on ly  i f  there  are no 
er rors .  I f  an e r r o r  occurs then the  f u n c t i o n  w i l l  r e t u r n  the  e r r o r  code. 
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...- I . .. 
'? j l ! !  

Al loca tes  the  l a r g e s t  b lock  o f  bytes from heap. i I 

l 
L i 
t i 

Funct ion Dec la ra t i on  l ~ 
FUNCTION newlargestblock (VAR tableadr  : ADSMEM l 

VAR s i z e  : WORD j : INTEGER ; EXTERN ; l 

1 Cha rac te r i s t i cs  I 
l 

I 

i This f u n c t i o n  a l l o c a t e s  a the  l a r g e s t  f r e e  b lock  i n  memory, re tu rn ing  i n  
-. " tableadr"  a p o i n t e r  t o  t he  l o c a t i o n  o f  the  f i r s t  by te  o f  the b lock and 

1 1 ' l  t he  l e n g t h p f  t h a t  h lock  i n  t he  va r iab le  "size". 
I l 

I f  t h 2  b lock  cannot be a l loca ted ,  "tableadr"wi11. con ta in  a n i l  (hex I l 
C 

I 

l 
FFFFFFFF) bu t  no e r r o r  code w i l l  be re turned by t h e  func t i on .  i 

Funct ion Resu l t  

The f u n c t i o n  w i l l  r e t u r n  the  value zero i f  and on ly  i f  there are no l i 
er ro rs .  I f  an e r r o r  occurs then the func t i on  w i l l  r e t u r n  the  e r r o r  code. 



Al loca tes  a b lock o f  bytes from heap i n  the  cur ren t  segment. 

r Funct ion Dec lara t ion  I 
FUNCTION newsameseg (VAR tab leadr  : ADSMEM 

s i  ze : WORD j : INTEGER ; EXTERN ; 

Charac te r i s t i cs  

This func t i on  a l l oca tes  b locks  i n  t hé  cu r ren t  segment. By d e f a u l t  t h i s  
i s  segment 2 unless the  program has executed a "newabsanyseg" funct ion, l I , 

l 
i n  which case the  segment nmber  i s  t h a t  spec i f i ed  i n  t he  most recent  i 
"newabsanyseg". 

A s imple way t o  change the  cu r ren t  segment numher f o r  a program is t o  do 
a "newabsanyseg" f u n c t i o n  w i t h  +he i n p u t  va r i ab le  "size" s p e c i f i e d  as 
zero. 

The i n p u t  va r i ab le  "size" i s  t he  s i z e  o f  the  number o f  bytes t o  be a l l o -  
cated, and the  re turned v a r i a b l e  "tableadr" i s  a p o i n t e r  t o  t he  f i r s t  
byte o f  t he  a l l oca ted  b lock .  

Note t h a t  t h i s  f unc t i on  i s  a suhset o f  func t ion  "pnew". I t  has been 
maintained f o r  c o m p a t i b i l i t y  w i t h  preceding releases. 

Funct ion  Resul t  

The f u n c t i o n  w i l l  r e t u r n  t h e  value zero i f  and on ly  i f  the re  are  no 
e r r o r s d  If an e r r o r  occurs then t h e  func t i on  w i l l  r e t u r n  the  e r r o r  code. 

7-40 PASCAL LANGUACE USER GUIDE 



i 
I Opens a  s p e c i f i e d  device. 1 

l 

Funct ion Dec la ra t i on  

FUNCTION o p e n f i l e  ( d i d  : WORD ) : INTEGER ; EXTERN ; 

Charac te r i s t i cs  

This func t i on  opens t h c  device spec i f i ed  by i n p u t  va r i ab le  "did". 
l 
l 
I , ...:._ , '. 

"\> 

l i .  1 i Funct ion Resu l t  ~. 
.. .. 

The func t i on  wilZ r e t u r n  the  value zero i f  and on ly  if there  a r r  no 
e r ro rs .  1f an e r r n r  occurs then t h e  func t i oq  w i l l  r e t u r n  t h e  error  code. 

V a l i d  DID Numbers 

19,25,26 . Com (RS-232-C), Cornl, Com2 



i Opens a  s p e c i f i e d  f i l e  f o r  read, w r i t e ,  e t c .  

i Function Declaration 
i 
i 

i FUNCTZON o p e n f i l e  ( d i d  : NORD ; 
mode : WORD ; 
ex ten t l en  : WORD ; 

1 
f i l e l e n  : WORD 

i 
I 

bu f fe r  : ADSMEM j : INTEGER ; EXTERN ; 

Characteristics 

1 Th is  f u n c t i o n  w i l l  open the  designated f i l e  i n  t h e  mode s p e c i f i e d  by t h e  
i n p u t  parameter "mode" as shown below: 

l 

O: Read, always from c u r r e n t  p o s i t i o n .  

1: Write, always p l a c i n g  a  new end o f  f i l e .  

2 :  Read/Write, a l l o c a t i n g  sec to rs  beyond o l d  EOF. 

3:  Append, seeks t o  end upon open, and then wr i tes .  

A f i l e  t h a t  does n o t  e x i s t  cannot be opened i n  t h e  read mode. A non- 
e x i s t e n t  f i l e ,  i f  opened by w r i t e  o r  read/wr i te ,  w i l l  be created. Z f  i t  
does e x i s t ,  w r i t e  mode w i l l  w r i t e  over t h e  o l d  f i l e .  

I f  an e x i s t i n g  f i l e  has been opened i n  t h e  read/wr i te  mode, t he  user can 
then p o s i t i o n  the  f i l e  p o i n t e r  t o  i t s  end t o  extend i t  us ing  the  f u n c t i o n  
"pseek". However, Append mode does t h i s  au toma t i ca l l y  and then operates 
the  same as the  w r i t e  mode. 

The i n p u t  "extent len"  designates t h e  number o f  sec tors  t o  be a l l o c a t e d  i f  
t h e  f i l e  i s  t o  be created. The request  should always be one sec tor  
l a r g e r  then the  data requirements. I f  zero i s  spec i f ied ,  the  number o f  
sec tors  w i l l  be t he  d e f a u l t  va lue ( 8 ) .  The i n p u t  D I D  number i d e n t i f i e s  
t he  f i l e  (see l i s t  below). 

The i n p u t  " f i l e l e n "  i s  t he  number of charac ters  i n  t he  f i l e  i d e n t i f i e r  
(complete w i t h  an o p t i o n a l  volume i d e n t i f i e r  and/or password). 

The i n p u t  "bu f fe r "  p o i n t s  t o  t h e  f i l e  i d e n t i f i e r  s t r i n g .  

\ 
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, . 
r 'L 

I 
I ' 

Function Result 

The funct ion w i l l  r e tu rn  the value zero i f  and only i f  there are no 
errors.  Z f  an e r ro r  occurs then the funct ion w i l l  r e t u rn  the er ror  code. 

Valid D I D  Numbers 

disk f i l e s  (BASZC) 
d isk  f i l e s  (PCOS) 



I Parses a  f i l e  o r  a  voliime name. 

i 
i 
! Funct ion Dec lara t ion  
i 

FUNCTION parsename ( s t rad r  : ADSMEM ; 
s t r l e n  : WORD ; 
nameptr : ADSMEM ; 

VAR v o l  : NORD ) : ZNTEGER ; EXTERN ; 

I Charac te r i s t i cs  I 

Th is  f unc t i on  takes a  f i l e  i d e n t i f i e r  o f  t he  fnrm 

"  volname ' / '  volpswd l : '  fi lename ' / '  f i lepswd " 
l 

I and parses i t  j n t o  i t s  var ious  components. A d r i v e  uni: i s  acceptable as 
volname . 
Each component i s  placed i n t o  the  appropr iate compartment of t he  narnes 
record as fo l l ows :  

volname : 14 byte ar ray  
volpswd : 14 by te  ar ray  
f i lename : 14 byte ar ray  
f i lepswd : 14 by te  array 

The i n p u t  parameter "s t radr "  i s  sn address wbich p o i n t s  t o  the  f i l e  iden- 
t i f i e r  s t r i n g .  The l eng th  o f  tha f i l e  i d e n t i f i e r  s t r i n g  i s  s p e c i f i e d  i n  
" s t r l en "  ( t h i s  a l s o  inc ludes  the  volume i d e n t i f i e r  if spec i f i ed ) .  

The i n p u t  parameter "nameptr" i s  an address which 9oint.s t o  t h e  names , 
! 

record. 

The re turned parameter "vol"  w i l l  conta in the  d r i v e  number where the  d isk  
which conta ins the  f i l e  o r  volume name i s  inser ted .  

Funct ion  Resul t  i 
l 

The func t i on  w i l l  r e t u r n  t h e  value zero i f  and on ly  i f  the re  are no 
e r ro rs .  Z f  an e r r o r  occurs then the  func t i on  w i l l  r e t u r n  the  e r r o r  code. 
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i 
i 

I 

Releases heap space. 

I 

Func t i on  Dec la ra t i on  i 

FUNCT113N pdispose ( \ IAR t ab lead r  : A'DSMEM ) : INTEGER ; EXTERN ; 
l 

I 

C h a r a c t e r i s t i c s  
l 

Th is  f i inc t ion  re le3ses menory space. The s t a r t  address frorn where heap 
1 
l 

space i 5  t o  he re leased  i s  soec i f j ,ed  i n  t h e  v a r i a b l e  "tableadr". A f t e r  
, 

execu t ion  " tab leadr"  w i l l  5e a n i l  p o i n t e r .  ! 

Func t i on  Resu l t  i 
l, 

The fc inc t ion  wi!l c ~ t u r n  t h e  V ~ ~ I J P  zero i f  and o n l y  i f  t he re  a re  no i 
e r r o r s .  I f  an e r r o r  cccurs then t h e  f u n c t i o n  w i l l  r e t u r n  t h e  e r r o r  code. 



l 
Checks i f  an i n p u t  character i s  a v a i l a b l e  from a  device. 

I Funct ion Dec la ra t i on  
I 

FLINCTION peof ( d i d  : WORD ; 
VAR r e t s t a t u s  : BOOLEAN ) : INTEGER ; EXTERN ; 

l 

i Charac te r i s t i cs  
i 

The f u n c t i o n  "peof" (end of f i l e )  w i l l  r e t u r n  a  " fa lse"  value i n  
" re ts ta tus"  i f  i n p u t  character i s  a v a i l a b l e  from t h e  selected device. , . 

i( " re ts ta tus"  w i l l  be set  t o  " true" i n  each o f  the  f o l l o w i n g  cases: 
i 

l 

1. The se lec ted  f i l e  i s  no t  open. 

2. The f i l e  i s  open f o r  output  only.  

3 .  The console has been selected b u t  no key has been st ruck.  
l 

4. The end o f  t he  d i sk  f i l e  has heen reached. i 
l 

The i n p u t  "DID" i d e ~ t i f i e s  the device; v a l i d  DJDs are l i s t e d  below. 

For use w i t h  the  RS-232-C, t h i s  f unc t i on  re tu rns  a " fa lse"  value i n  
" re t s ta tus "  i f  the  i n p u t  b u f f e r  is not  empty. " re t s ta tus "  w i l l  be "true" 
i f  the  b u f f e r  i s  empty. 

Funct ion Resii l  t 

The f u n c t i o n  w i l l  r e t u r n  the  value zero i f  and on ly  i f  there are no 
e r ro rs .  I f  an e r r o r  occurs then the f u n c t i o n . w i l 1  r e t u r n  the  e r r o r  code. 

l 
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1 
i 

Valid D I D  Numbers 

1 - 15 d i s k  f i l e s  (BASIC) 
17  console  
19,25,26 Com t RS-232-C), Coml , Corn2 



Al loca tes  a b lock o f  bytes from heap. 

Funct ion  Dec lara t ion  

FUNCTZOf4 pnew (VAR tab leadr  : ADSMEM ; 
s i z e  : WORD ) : ZNTEGER ; EXTERN ; 

i 
l 

Cha rac te r i s t i cs  
l 
l 

I 
l 
I Th is  f u n c t i o n  a l loca tes  a bloc'k o f  bytes from the  heap, re tu rn ing  i n  

1 

i " tab leadr"  a po in te r  t o  t he  l o c a t i o n  o f  t he  f i r s t  byte o f  t he  block. .,... 
'+. 

l 

i i 
1 'i 'i 
' ,  

The i n p u t  va r i ab le  "size" i s  t h e  number o f  bytes t o  be a l loca ted .  .... I 

I 

Func t ion  Resul t  

The f u n c t i o n  w i l l  r e t u r ~  tha  value zero i f  and only  i f  there  are no 
e r ro rs .  I f  an r r r o r  occurs then t h e  f u n c t i o n  w i l l  r e t u r n  t h e  e r r o r  code. 
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I 
f 

I 

I Posi t ions a  f i l e  po in ter  as specif ied. 

J Function Declarat ion ! 
FUNCTION pseek ( d i d  : WORD t 

f pos i t i on  : INTEGER4 ) : INTEGER ; EXTERN ; 

Character ist ics 

This funct ion w i l l  pos i t i on  the f i l e  pointer  f o r  the spec i f ied stream 
(opened f i l e )  t o  the pos i t i on  specif ied. The input  "DID" i d e n t i f i e s  the 

( device. The inpu t  " fpos i t ion"  i s  a  32-bit pointer .  Pos i t ion zero i s  
the f i r s t  byte. 

Seeking past the EOF while the f i l e  i s  open f o r  read/write w i l l  automati- 
c a l l y  a l locate  new sectors. 

Function Result 

l 
The funct ion w i l l  r e tu rn  the value zero i f  and only i f  there are no 
errors.  I f  an e r ro r  occurs then the funct ion w i l l  r e tu rn  the e r ro r  code. 

Va l id  DID Numbers 

1 - 15 d isk  f i l e s  (BASIC) 
20 - 24 d isk  f i l e s  (PCOS) 



i 
i Transmits a byte t o  a s p e c i f i e d  device. 
i 

i 

i Funct ion Dec lara t ion  

l 
! FUNCTZON putbyte ( d i d  : WORD ; 
! 

i nby te  : BYTE ) : ZNTEGER ; EXTERN ; 
r 
l 

l 
i Cha rac te r i s t i cs  

Th is  func t ion  t ransmi ts  t he  byte supp l ied  i n  " inbyte" t o  the  device o r  
f i l e  spec i f i ed  by the  DZD. V a l i d  DIDs are i d e n t i f i e d  below. For f i l e s ,  
no in fo rmat ion  i s  re tu rned about t he  v a l i d i t y  o r  EOF s ta te  of.  the  D I D .  

Z f  the  device i s  the  RS-232-C p o r t ,  and the  p o r t  i s  n a t  raaciy t o  sertc!, 
the  d r i v e r  w i l l  wai t  fo r  a t imeout  par iod  and then the  f u r ~ c t ~ o v  wil! 
r e t u r n  the  appropr iate e r r o r  code i f  noth ing is  sent.  

Funct ion  Resul t  

The func t i on  w i l l  r e t u r n  the  value zero i f  and on ly  i f  the re  are no 
e r ro rs .  Z f  a n  e r r o r  occurs then the  func t i ,on  w i l l  r e t u r n  the e r r o r  code. 

V a l i d  .DZD Numbers 

1 - 15 d i sk  f i l e s  (BASIC) 
17 conso1.e 
1 8 p r i n t e r  
20 - 24 d i s k  f i l e s  (PCOS) 
19,25,26 Com (RS-232-C), Coml , Com2 
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1 
l 
i 

I 
\ 

Reads and counts bytes, f rom a device, i n t o  a b u f f e r  i n  memory. 1 
Funct ion Dec la ra t i on  l 

. . l 

FUNCTZON readbytes ( d i d  : WORD ; i 
bytecount : WORD ; ; 

bu f  f e r  : ADSMEM ; 
VAR n read : WORD ) : ZNTEGER ; EXTERN- ; I 

! 

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

FZLES 

This f u n c t i o n  reads a s p e c i f i e d  ("bytecount") number o f  bytes from a f i l e  
i n t o  memory; and re tu rns  i n  "n - read" the  number o f  bytes a c t u a l l y  read. 

The count re tu rned i n  "n read" i s  used t o  determine EOF s ta tus  f o r  t h e  
f i l e .  The EOF s t a t u s  i s  determined when "n read" i s  l e s s  than 
"bytecount" (because the re  are no more bytes t o  be read) .  

The i n p u t  "bu f fe r "  i s  a segmented p o i n t e r  t o  the  f i r s t  hy te  o f  memory 
where these by tes  w i l l  be stored. The returned va r iab le  "n - read" i s  t h e  
ac tua l  number o f  bytes read. 

This  f u n c t i o n  t r a n s f e r s  a spec i f i ed  number ("bytecount") o f  bytes from 
t h e  device b u f f e r  s p e c i f i e d  by "did" t o  t he  user s p e c i f i e d  "buffer".  

I f  the  nurnber o f  characters i n  t he  i n p u t  b u f f e r  i s  l e s s  than "bytecount", 
t he  d r i v e r  w i l l  w a i t  f o r  t h e  needed characters t o  a r r i v e .  



Function Result 

The function w i l l  return the value zero i f  and only i f  there are no 
errors. I f  an error occurs then the  function w i l l  return the error code. 

Val id D I D  Numbers 

disk f i l e s  (BASIC) 
console 
disk f i l e s  (PCOS) 
Com (RS-232-C), Coml , Com2 
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i 
1 
I , 

Reads and counts bytes i n p u t  from t h e  keyboard, u n t i 1  t h e  f i r s t  /CR/,  
l 

i n t o  a memory b u f f e r  ( a t  a s p e c i f i e d  address). 
l 
l 

Funct ion  Dec la ra t i on  

FUNCTZON read l ine  ( d i d  : WORD ; 
bytecount : WORD ; 
b u f f e r  : ADSMEM ; 

VAR n read - : WORD ) : ZNTEGER ; EXTERN ; 

l 

C h a r a c t e r i s t i c s  j 

Th is  func t ion  reads a number o f  by tes  s p e c i f i e d  i n  "bytecount" from t h e  
standard i n p u t  device i n t o  memory. Znput w i l l  be terminated e i t h e r  when 
an i n p u t  byte i s  equal t o  a /CR/ o r  when t h e  number o f  input  hytes 
exceeds "bytecount". The /CR/ i s  n o t  p u t  i n t o  the  s t r i n g .  

The i n p u t  DZD (which must be 17) i d e n t i f i e s  standard i npu t .  Z t  i s  t h e  
o n l y  v a l i d  DZD f o r  t .his f unc t i on .  The i n p u t  "bytecount" spec i f i es  the 
maximum number o f  bytes t o  be read, and the  i n p u t  "bu f fe r "  i s  a po in te r  
t o  t h e  f i r s t  by te  o f  memory where these by tes  w i l l  be stored. The oi ! tpi i t  
"n - read" i s  t h e  ac tua l  s ize,  i n  bytes, o f  the  i n p u i  s t r i n q .  

Characters a re  echoed t o  t h e  standard output  device and e d i t i n q  
features,  (/CTRL//H/ i .e. :backspace and /CTRL//Z/, i .e. : TAR! and h ide 
mode /CTRL//G/ a re  implemented. Z f  a /CTRL,//C/ i s  pressed, then the  
v a r i a b l e  "n read" w i l l  be equal t o  FFFF. - 

Funct ion  Resu l t  

The f u n c t i o n  w i l l  r e t u r n  the  value zero i f  and on l y  i f  there  are no 
e r r o r s .  I f  an e r r o r  occurs t h e n - t h e  func t i on  w i l l  r e t u r n  the  e r r o r  code. 

V a l i d  DID Nunbers i I 

Console (keyboard) o n l y  



i Removes a  s p e c i f i e d  f i l e  name from a  d i s k  d i r e c t o r y .  

1 Function Declaration 

FUNCTION remove ( f i l e a d r  : ADSMEM ; 
f i l e l e n  : WORD ) : INTEGER ; EXTERN ; 

Characteristics 
1 
I This  f u n c t i o n  i s  used o n l y  f o r  d i s k  f i l e s .  1t removes the  spec i f i ed  d i s k  

I 

l 
l 

f i l e  (and r e l a t e d  data) from the  volume d i rec to ry .  l ' I 
I I I 
I 

i The i n p u t  " f i l e a d r "  p o i n t s  t o  t h e  f i l e  i d e n t i f i e r ,  and t h e  i n p u t  

I " f i l e l e n "  i s  t he  l e n g t h  of t he  f i l e  i d e n t i f i e r  (complete w i t h  an op t i ona l  
1 volume i d e n t i f i e r  and/or password) . l I 
I 

i 
Function Result 

The f u n c t i o n  w i l l  r e t u r n  t he  value zero i f .  and on l y  i f  the re  a re  no 
e r ro rs .  I f  an e r r o r  occurs then t h e  f u n c t i o n  w i l l  r e t u r n  t h e  e r r o r  code. 



t 

i 
Renames a  s p e c i f i e d  f i l e .  

1 
l 

I Function Declaration 
i l 

FUNCTION rename ( o l d f i l e a d r  : ADSIYEM ; 
o l d f l s n  , : WORD ; 
newf i leadr  : ADSMEM ; 
newflen : WORD 1 : INTEGER ; EXTERN ; 

l 

I Characteristics 
E 

I 1 This func t i on  i s  used on ly  f o r  dhkq. l t  w i l l  rename the f i l e  spec i f i ed  
by the  o l d  f i l e  i d e n t i f i e r  w i t h  the  Aew f i l e  name. 

The i n p u t  " o l d f i l e a d r "  i s  the  po in ter  t o  the  o l d  f i l e  i d e n t i f i e r  and 
"o ld f len"  i s  the  l eng th  o f  t he  o l d  f i l e  i d e n t i f i e r  (complete w i th  w i t h  an 
opt iona l  volume i d e n t i f i e r  and/or password). 

The inpu t  "newfileadr" i s  the  po in ter  t o  tha  nsw f i l e  name and "newflen". 
i s  the  l eng th  o f  t h i s  name. 

. .... 1 
Function Result 

The func t i on  w i l !  r e t u r n  the  value zero i f  and only i f  there are no 
er rors .  Z f  an e r r o r  occurs then the  func t i on  w i . 1 1  r e t u r n  th-e e r ro r  code. 



1 Resets an i npu t  f i l e  o r  device. 

L 

i Funct ion Dec lara t ion  

i FUNcTZON resetby te  ( d i d  : WORD ) : LNTEGER ; EXTERN ; 
1 
I 

1 Charac te r i s t i cs  I l 

Th is  func t ion  i s  used t o  rese t  an i n p u t  device. I n  t he  case o f  the  con- 
so le,  i t  w i l l  c l e a r  t h e  keyboard r i n g  bu f fe r ,  and i n i t i a l i z e  the  screen 
d r i ve r .  1t can a l s o  be used w i t h  communications (RS-232-C), i n  which 
case i t  r e - i n i t i a l i z e s  t h e  hardware and c lea rs  the  i n p u t  bu f fe r .  The 
i n p u t  "DZD" i d e n t i f  i e s  t h e  devi  ce. 

Funct ion Resul t  

The func t i on  w i l l  r e t u r n  the  value zero i f  and on ly  i f  there  are no 
e r ro rs .  I f  an e r r o r  occurs then t h e  func t i on  w i l l  r e t u r n  the  e r r o r  code. 

V a l i d  DZD Numbers 

console 
Com (RS-232-C), Coml, Com2 
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l 

Searches the  system device t a b l e  f o r  a device name. I 
! 

Func t ion  Dec lara t ion  

FUNCTZON sdevtab ( devname : ADSMEM ; 
devlen : NORD ; 

V A R  entrynum : BYTE ; 
VAR devtype : BYTE 
VAR t a b p t r  : ADSMEM j : INTEGER ; EXTERN ; 

Th is  func t i on  searches the  system device t a b l e  f o r  t h e  device named. The 
l 

i n p u t  parameter "devname" i s  t he  address where the  f i r s t  ASCZZ character  1 
l Ì o f  t he  name i s  stored, and t h e  i n p u t  parameter "devlen" i s  t he  number o f  1 

by tes  i n  the name. 

Z f  t he  device name i s  found the  f u n c t i o n  w i l l  r e t u r n  the  e n t r y  number o f  
t h e  device i n  t he  variab?e "entrynum" and the  device type i n  "devtype" (1 
= Read, 2 = Write, 3 = Read/Write). The t h i r d  returned v a r i a b l e  " tabpt r "  
i s  the  address of  t he  f i r s t  e n t r y  i n  t he  p a r t i c u l a r  device tab le .  

Funct ion  Result - 

The func t i on  w i l l  r a t i i r n  t he  value zero i f  and on ly  i f -  t h e r e  are no 
e r r o r s .  Z f  an e r r c l r  occurs then the  f u n c t i o n  w i l l  r .eturn t h e  e r r o r  code. 



I Searches on a s p e c i f i e d  d i sk  f o r  a s p e c i f i e d  f i l e  name. 

Funct ion Dec la ra t i on  

FUNCTZON search ( d r i v e  : INTEGER 
mode : WORD t 

i n f i l e p t r  : ADSMEM ; 
f i l e l e n  : NORD l 

o u t f i l e p t r  : ADSMEM ; 
VA!? f i l e p t r  : ADSMEM ; 
VAR f l e n  :- WORD 
VAR blocknun : INTEGER4 i : INTEGER ; EXTERN ; 

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

I Th is  f unc t i on  searches on a d i sk  f o r  a f i l e  name suppl ied by the  user. 
l The f i l e  narne may conta in  w i l d  card characters. 

The i n p u t  parameter "dr ive"  i d e n t i f i e s  t h e  d r i v e  t o  be searched ( i n p u t  a 
- 1  f o r  t h e  c l i r ren t  d r i v e ) .  The i n p u t  "mode" i s  e i t h e r  a 'l ' f o r  a 
search from t h e  beginning, o r  a ' 0 '  f o r  a search from the  l a s t  f i l e  
f ound. 

The i n p i l t  paranieter " i n f i l e p t r "  i s  an address which p o i n t s  t o  the  f i l e  
name t o  be searched f o r .  This f i l e  name can conta in  w i l d  card charac- 
t e rs .  " f i l e l e n "  i s  the  l eng th  i n  Sytes o f  the  f i l e  name. To search f o r  
any f i l o  i n p u t  a zero " f i l c l o n " .  

Z f  the  s p e c i f i e d  f i l e  name i s  found i t  w i l l  be w r i t t e n  t o  the  memory 
l o c a t i o n  p o i ~ t e d  t o  by the  i npu t  parameter " o u t f i l e p t r " .  The address o f  
the  f i l e  is r e t u r r e d  ir.  t he  returned va r iab le  " f i l e p t r " ,  the  f i l e  l eng th  
i n  " f len",  wh i l e  "blocknum" w i l l  con ta in  the  l o g i c a 1  b lock  number o f  the  
f i l e  d e s c r i p t o r  b lock  on the d isk .  t 

Funct ion Resu l t  

The f u n c t i o n  w i l l  r e t u r n  the  value zero i f  and on ly  i f  there  are  no 
er rors .  Z f  an e r r o r  occurs then the  f u n c t i o n  w i l l  r e t u r n  the  e r r o r  code. 
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j Wr i tes a word i n t o  t h e  Device Parameter Table. 

Function Declaration 

FUNCTION s e t c o n t r o l  ( d i d  : WORD ; 
wordnum : WORD ; 
parword : WORD ) : INTEGER ; EXTERN ; 

I Characteristics l 

1 l 

! , -  This func t i on  a l l ows  a s i n g l e  word t o  be w r i t t e n  i n t o  t h e  Device Parame- 
\ ( I  t e r  Table (see appendix E).  The i n p u t  "wordnum" i s  t h e  word number t o  be 

i w r i t t e n  t o ;  t he  i n p u t  "parword" i s  t h e  word t o  be w r i t t e n  t o  the  Device I 
I Parameter Table. 
i i 
t 
i l 

I 
Function Result i 

The f u n c t i o n  w i l l  r e t u r n  t h e  value zero i f  and on ly  i f  there  are no 
e r ro rs .  1f an e r r o r  occurs then t h e  func t i on  w i l l  r e t u r n  t h e  e r r o r  code. 

Valid DID Numbers 

19, 25, 26 Com (RS-232-C) , Coml , Com2, 



ì Sets the  system date-clock. 
l 

1 Function Declaration 
i 
j FUNCTZON setdate ( dataadr : ADSMEM ; 

i l e n g t h  : WORD ) : INTEGER ; EXTERN ; 

Characteristics 

The i npu t  v a r i a b l e  "dataadr" p o i n t s  t o  an address i n  the  c a l l e r ' s  data 
area which c o n t a i r s  t h s  date. Th5 i n p u t  variaS1.e " length" g ives the 
leng th  o f  the  A S C I !  s t r j n e .  1 
The format o f  t he  da ta  i n  t h e  s t r i n g ,  except f o r  the  d e l i m i t e r ,  must be: 

i where "dd" i s  t he  day, "rnm" i s  t he  month, and "yyyy" i s  t h e  year; lead ing  
zeroes need n o t  be supp l ied .  

Any non-numeric character  may be used i n  place o f  t h e  colon, as shown i n  
t h e  examples f o r  f u v c t i o n  sett ime. 

The date i s  i n i t i a l i z e d  t o  Jan i~ary  1 ,  1982 a t  system s ta r tup .  I f  on l y  
two d i g i t s  a re  i q p u t  f o r  +hp year, the centurv i s  assumed t o  be 19. 

Function Result 

The f u n c t i o n  w i l l  r e t u r n  t h e  value zero i f  and on l y  i f  there  a re  no 
er ro rs .  I f  an e r r o r  occurs then the  func t i on  w i l l  r e t u r n  t h e  e r r o r  code. 

i 
l 

! I 
I 

l 
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1 I,, ! 
'i 
\ Returns the  c a l l e r  t o  segmented system mode. 
i 1 

Funct ion Dec lara t ion  

FUNCTZON setsysseg : INTEGER ; 

Charac te r i s t i cs  

i This func t ion  w i l l  r e t u r n  the  c a l l e r  t o  segmented system mode, regardless 
I o f  which 111ode the  systeq i.s in .  
I 

l 
i 1 :  

I 
Funct ion Resul t  

The func t i on  w i l l  r e tu rn  the  value zero i f  and only i f  the re  are no 
e r ro rs .  l f  an e r r o r  occurs then the  func t i on  w i l l  r e t u r n  the  er ror ,code.  



. 

i 
l 

Sets t h e  system c lock.  

i 

Function Declaration 
i 

FUNCTION sett i ine ( dataadr : ADSMEIY 
leng th  : WORD i : INTEGER ; EXTERN ; 

Characteristics 

The i n p u t  va r i ab le  "dataadr" p o i n t s  t o  an address i n  t he  c a l l e r ' s  data 
area which contains t h e  t ime o f  day. The i n p u t  va r i ab le  "length" g ives 
the  l e n g t h  o f  t he  A S C I Z  s t r i n q .  The format o f  t he  data i n  t he  s t r i n g  
must be: 

where "hh" i s  t h e  hour ( i n  24-hour t ime),  "mm" i s  minutes, and "ss" i s  . 
seconds. Leading zeros need no t  be suppl ied.  Any non-numeric character 
can be se lec ted  f o r  d e l i m i t e r  as shown i n  examples below, us ing the  PCOS 
SSYS ( s e t  system) command. 

Time i s  i n i t i a l i z e d  t o  00:00:00 a t  system s tar tup .  I f  blanks are 
se lec ted  f o r  de l im i te rs ,  as i n  t h e  second example, the  expression must be 
pu t  i n  quotes. 

Function Result 

The f u n c t i o n  w i l l  r e t u r n  the  value zero i f  and on ly  i f  there  are  no 
er rors .  1f an e r r o r  cccurs then t h e  f u n c t i o n  w i l l  r e t u r n  t h e  e r r o r  code. 
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l 

Sets a  s p e c i f i e d  volume f o r  t h e  n e x t  access. 

Function Declaration 
l 

FUNCTION s e t v o l  ( volnum : NORD ) : INTEGER ; l 
l 

Characteristics 

T h i s  f u n c t i o n  sets  t h e  volume f o r  t h e  n e x t  access. The inputpararneter ! 

"volnum" i s  t h e  vol.une number to he used f o r  t h e  n e x t  access. 
1 , . 
I 

i : 
I Function Result 

The f u n c t i o n  w i l l  r e t u r n  t h e  va lue  zero i f  and o n l y  i f  t h e r e  a re  no 
e r r o r s .  I f  ar! e r r o r  occurs  t h e n  t h e  f u n c t i o n  w i l l  r e t i i r n  t h e  e r r o r  code. 



Al loca tes  a  b lock  o f  bytes from heap t h a t  remains a l l o c a t e d  a f t e r  t h e  
program execut ing t h i s  f u n c t i o n  terminates. 

! 
i Funct ion Dec la ra t i on  

FUNCTION st ickynew (VAR tab leadr  : ADSMEM ; 
s i  ze : NORD ) : INTEGER ; EXTERN ; 

Charac te r i s t i cs  

This  func t i on  a l l o c a t e s  a  b lock o f  bytes from t h e  heap, r e t u r n i n g  i n  
" tableadr" a  p o i n t e r  t o  t h e  l o c a t i o n  o f  t he  f i r s t  by te  o f  t he  block. The 
b lock a l l oca ted  by t h i s  f unc t i on  w i l l  remain a l l o c a t e d  even a f t e r  t h e  
main program terminates. 

The i n p u t  v a r i a b l e  "size" i s  t h e  number o f  bytes t o  be a l loca ted .  
j 
I This func t i on  i s  j i i s t  l i k e  "pnewU,with the  on ly  d i f f e r e n c e  t h a t  the  a l l o -  

cated b lock  i s  no t  de-al located when the  " ca l l i ng "  program terminates. 

! 
Funct ion Resu l t  

The func t i on  w i l l  r e t u r n  the  value zero i f  and on ly  i f  there  are no 
e r ro rs .  Z f  an e r r o r  occurs then the  func t i on  w i l l  r e t u r n  the  e r r o r  code. 
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i Returns the length o f  the input  s t r i ng .  

l 
Function Declarat ion 

FUNCTZON s t r i ng len  ( s t r i n g p t r  : ADSMEM ; 
vAR s t r l e n  : woRD ) : ZNTEGER ; ExTERN ; i 

l 

1 Character ist ics 
i 
i 
l This funct ion returns i n t o  the var iable "str len" the length of the input  

i s t r i ng .  The input  v i r i a b l e  "s t r ingp t r "  points t o  the s t r i ng .  

i i <  
l 

Note t ha t  the value returned i n  "s t r len"  i s  e i the r  the length read u n t i 1  
i 
t a  n u l l  i s  encountered, o r  14, i f  no n u l l  i s  encountered i n  that  length. 

Function Result 1 I 

The funct ion w i l l  r e tu rn  the va'lue zero i f  and only if there are no 
errors. Z f  an e r ro r  occurs then the funct ion w i l l  r e tu rn  the er ror  code. 



Wri tes a s p e c i f i e d  number.of bytes from memory t o  a f i l e  o r  device. 

Funct ion Dec lara t ion  

FUNCTION wr i teby tes  ( d i d  : WORD ; 
bytecount : WORD ; 
b u f f e r  : ADSMEM ; 

VAR n - w r i t e  : WORD ) : INTEGER ; EXTERN ; 

Charac te r i s t i cs  

FZLES 

Th is  func t i on  w r i t e s  a spec i f  i e d  number ("bytecount") o f  bytes f rom 
memory i n t o  a f i l e ,  and re tu rns  i n  "n w r i t e "  t h e  number o f  bytes a c t u a l l y  
t rans fer red .  Val. id DIDs are l i s t e d  bzlow. 

The i n p u t  "bytecount" i s  t h e  number o f  by tes  t o  be t rans fer red .  The 
i npu t  "buf fer"  i s  a segmented p o i n t e r  t o  t he  f i r s t  byte i n  memory from 
where these bytes w i l l  be taken. 

The re turned "n - wr i te "  i s  the  ac tua l  number o f  bytes t ransfered.  

Th is  f unc t i on  t r a n s f e r s  data bytes from t h e  memory b u f f e r  spec i f i ed  i n  
"bu f fe r "  t o  t he  RS-232-C p o r t .  

Parameters have t h e  same meaning as fo r  f i l e s .  If the  p o r t  i s  no t  ready. 
t o  send, t he  d r i v e r  w i l l  w a i t a  t imeout pe r iod  a f t e r  which i f  noth ing i s  
sent t h e  func t i on  w i l l  r e t u r n  the  appropr iate e r r o r  code. 

Funct ion Resu l t  

The f u n c t i o n  w i l l  r e t u r n  t h e  value zero i f  and 'on ly  i f  there  are no 
e r ro rs .  Z f  an e r r o r  occurs then t h e  func t i on  w i l l  r e t u r n  the  e r r o r  code. 
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V a l i d  D I D  Numbers 

1. - 15 d isk  f i l e s  (BASIC) 
17 console 
20 - 24 d isk  f i l e s  (PCOS) 
19,25,26 C O ~  (RS-232-C), Coml , Con12 





8. INTRODUCTION T 0  GRAPHICS l I 



ABOUT THIS CHAPTER 

Th is  chapter i s  an i n t r o d u c t i o n  t o  t h e  graphics f a c i l i t i e s  a v a i l a b l e  i n  
t h e  M20 Graphics Package. It inc ludes  a summary o f  f ea tu res  and an 
exp lana t ion  o f  g raph ic  concepts; t h e  g raph ic  r o u t i n e s  are l i s t e d  i n  func- 
t i o n a l  groups. A l i s t  o f  t h e  d e f a u l t  c o n d i t i o n s  f o r  t h e  M20 i s  g iven  and 
e r r o r  r e p o r t i n g  is expla ined.  

I CONTENTS 
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SUMMARY OF FEATURES 

CONCEPTS 

FUNCTIONAL GROUPS 

ERRORS 

DEFAULT CONDITIONS 



INTRODUCTION 

The M20 Graphics L i b r a r y  i s  a v a i l a b l e  i n  t h e  f i l e  "graph.!ibt', which i s  ~ 
an i n t e g r a t e d  package o f  over f o r t y  r o u t i n e s  o f f e r i n g  a  s e t  of func- 
t i o n a l i t i e s  f o r  two d imens iona l  g r a p h i c s  a p p l i c a t i o n s .  T h i s  l i b r a r y  rnay 
be c a l l e d  by t h e  PASCAL and Assembly programming languages ( fo r  more 

~ 
I 

d e t a i l ,  see chapter  5) .  The r o u t i n e s  i n  t h i s  l i b r a r y  can be accessed by 
t h e  f u n c t i o n s  and procedures con ta ined  i n  t h e  M20 PASCAL g raph ics  
l i b r a r y ,  " i n t e r f g . l i b W .  Throughout t h i s  chap te r  we s h a l l  r e f e r  t o  t h e  ! 
combined a c t i o n  o f  these two l i b r a r i e s  as t h e  M20 Graphics Package. I 

Chapter 9 c o n t a i n s  a  d e t a i l e d  d e s c r i p t i o n  o f  each r o u t i n e ,  i n  a lphabe t i -  1 

I 

c a l  order .  I 
i 

i SUMNARY OF FEATURES 
I 

The M20 Graphics Package p r e s e n t s  a  c o n s i s t e n t  and e a s i l y  comprehensible I 

s t r u c t u r e  t h a t  r e f l e c t s  proposed i n t e r n a t i o n a l  s tandards for  such pack- 
I 

ages. i 
Besides t h e  fu11 complement o f  s tandard  o u t p u t  p r i m i t i v e s ,  i n c l u d i n g  
l i n e s ,  p o l y l i n e s ,  markers, e t c . ,  t h e r e  a r e  severa1 added f e a t u r e s :  

i 

- l i n e  drawings and nove o p e r a t i o n s  rnay be o p t i o n a l l y  s p e c i f i e d  as an 
o f f s e t  from t h e  c u r r e n t  p o s i t i o n  

- c i r c l e ,  e l l i p s e  and r e c t a n g l e  f u n c t i o n s  a r e  a v a i l a b l e  

- o u t p u t  p r i m i t i v e s  may be drawn i n  any o f  e i g h t  c o l o u r s  (on e i g h t -  
c o l o u r  systems) o r  f o u r  c o l o u r s  (on f o u r - c o l o u r  systems) 

- polygons, c i r c l e s  and e l l i p s e s  rnay be s o l i d  f i l l e d  

- i n t e r c h a r a c t e r  spac ing  f o r  t e x t  rnay be ad jus ted .  

The screen rnay be s u b d i v i d e d  i n t o  r e c t a n g u l a r  r e g i o n s  c a l l e d  v iew areas. 
View areas a r e  independent f rom one another  and t h e r e  rnay be a  maximum o f  
14  on t h e  screen. Z f  t h e  user t r i e s  t o  draw a p i c t u r e  which does n o t  f it 
w i t h i n  t h e  view area then  o n l y  t h e  v i s i b l e  p o r t i o n  o f  t h e  drawing i s  
d i s p l a y e d  and t h e  r e s t  i s  d i sca rded  ( c l i p p e d ) .  

P i c t u r e s ,  o r  p a r t s  o f  p i c t u r e s ,  rnay be s t o r e d  and redrawn when necessary. 
For  every f e a t u r e  t h a t  may be s e t  by t h e  M20 Graphics  Package, t h e r e  i s  
an i n q u i r y  f u n c t i o n  which p e r m i t s  t h e  user t o  r e q u e s t  i t s  c u r r e n t  s t a t e .  
The i n q u i r y  f u n c t i o n s  r e t u r n :  

- t h e  c o l o u r ,  l o g i c  o p e r a t o r  and l i n e  c l a s s  f o r  t h e  c u r r e n t  view area 



- t h e  number o f  t he  cur ren t  view area i . )  
- the  p o s i t i o n  and b l i n k  r a t e  o f  the  graphics cursor  f o r  the cu r ren t  

view area 

l - the  l o c a t i o n  a t  which graphics ou tpu t  w i l l  beg in  

- t h e  co lour  number o f  t he  p i x e l  which i s  nearest  t o  a s p e c i f i e d  p o i n t  

- the  device coord inates o f  a  given p o i n t  expressed i n  wor ld  coordi-  
na t e s  

i 

i - the  nex t  t e x t  e n t r y  p o i n t  and the  t e x t  cursor  b l i n k  r a t e  f o r  t he  

cu r ren t  v iew area 

- the  s i z e  and t e x t  parameters o f  t h e  cu r ren t  view area 

- t h e  wor ld coord ina te  space f o r  t h e  cu r ren t  view area. 

The M20 Graphics Package de fau l t s  t o  an ope ra t i ng  mode t h a t  au toma t i ca l l y  
makes a l 1  format  decis ions (see De fau l t  Cond i t ions) .  The user may change 
these d e f a u l t  cond i t i ons  t o  other values which w i l l  b e t t e r  s u i t  the  
s p e c i f i c  problem. 

j 

CONCEPTS 

Graphical  ou tpu t  generated by the  M20 Graphics Package comprises two gen- 
era1 c lasses o f  func t ions :  output primit ives and pr imi t ive  at t r ibutes.  

Output p r i m i t i v e s  a re  abs t rac t ions  o f  bas ic  ac t i ons  t h a t  graphics devices 
can pe r fo rn ,  l i k e  drawing l i n e s  and l o c a t i n g  cursors.  Output p r i m i t i v e s  
are defined i n  a two-dimensional user coord inate space (known as wor ld  l 

coordinates, see below). The u n i t s  and t h e  coord inates o f  t h e  user coor- I 

d ina te  space a re  es tab l i shed by the  a p p l i c a t i o n  program. 

P r i m i t i v e  a t t r i b u t e s  determine the  c h a r a c t e r i s t i c s  t h a t  an output  p r im i -  
t i v e  w i l l  possess when d isp layed on an output  device; e.g., l i n e  c lass,  
co lour ,  i n t e r c h a r a c t e r  spacing, etc.  P r i m i t i v e  a t t r i b u t e s  are s e t  
modally; i .e. ,  they  e s t a b l i s h  a cu r ren t  value t h a t  i s  assigned t o  subse- 
quent ly  generated ou tpu t  p r i m i t i v e s .  
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i 
l 
l 

t - '. 
I ,  

, .  ì l Coordinate data i s  subjected t o  t ransformat ions t h a t  perform a mapping 

i between two coord ina te  systems, namely: 

- world coordinates, def ined by the user t h a t  e s t a b l i s h  the s c a l i n g  
basis  on which the  g raph i ca l  output i s  described. The world coord i -  
nate space d e f i n i t i o n  determines how the  coord inates from the a p p l i -  
ca t i on  program s h a l l  be placed w i t h i n  a view area. When a new view 
area i s  created,  i t  w i l l  have the same wor ld coord inate space d e f i n i -  
t i o n  as the  parent  view area, b u t  s ince the  p ropo r t i ons  o f  the  two 
view areas have changed, the  shape o f  subsequent ou tpu t  t o  those view 
areas w i l l  change too. The wor ld coord inate space de f ines  a view area 
w i t h i n  the  Car tes ian  plane. DivideViewArea de f ines  a rectangular  
surface on which the  scale o f  two axes ( t h e  x  a x i s  and the  y ax i s )  i s  
determined. The view area may or  may no t  con ta in  t h e  p lane 's  o r i g i n ,  

, t h a t  i s  the  p o i n t  o f  c ross ing  of the  two axes a t  which the  coord i -  
i I 

nates are (0, 0 ) ;  

- device coordinates range from O t o  511 p i x e l s  on the  x a x i s  ( p i x e l  = 
p i c t u r e  element, t he  smal lest  v i s i b l e  e n t i t y  on the  screen) and from 
O t o  255 scan l ines  on the y a x i s  (scanl ine = a row o f  p i x e l s ) ,  where 
each coord ina te  p a i r  addresses on ly  one s p e c i f i c  p i x e l .  

Output p r i m i t i v e s  and a t t r i b u t e s  are au toma t i ca l l y  mapped from the user 's  
world coord inate space t o  t he  device coord inates v i a  a t ransformat ion 
which need no t  concern the  user. 

The M20 Graphics Package maintains two current positions, one fo r  t e x t  
and one fo r  graphics,  and two cursors, one f o r  t e x t  and -one fo r  graphics. 
Only one o f  t he  two cursors (o r  ne i ther ,  i f  so s p e c i f i e d j  i s  displayed a t  
any one time. The t e x t  cur ren t  p o s i t i o n  and the  t e x t  cursor  are always a t  
t he  same l o g i c a 1  l o c a t i o n :  the  p o i n t  a t  which .the nex t  t e x t  output w i l l  
appear. The graphics cu r ren t  p o s i t i o n  ( t h e  p o i n t  f rom which the nex t  
graphics output  w i l l  begin) and the  graphics cursor  do no t  co inc ide.  The 
graphics cursor may be used as an echo symbol t o  i n d i c a t e  a p o s i t i o n  on 
the  screen t h a t  r e f l e c t s  the  values entered by an i n p u t  device. The 
cur ren t  graphics p o s i t i o n  i s  used i n  many b u t  no t  a l 1  graphics output  
rou t ines ,  e.g., P o l y l i n e  w i l l  e s t a b l i s h  i t s  own s t a r t i n g  p o i n t  bu t  moves 
the  cu r ren t  p o s i t i o n  along as i t  draws, l eav ing  i t a t  the  f i n a 1  p o i n t .  
The c i r c l e  and e l l i p s e  rou t i ne  (GDP) leaves the  c u r r e n t  p o s i t i o n  unaf- 
f ected. 

Some graphics r o u t i n e s  use absolute coordinates, o t  hers use r e l a t i v e  
coordinates. The d i s t i n c t i o n  i s  t h a t  absolute coord inates are distances 
a long the  x and y axes from the o r i g i n  o f  t he  Car tes ian plane, wh i le  
r e l a t i v e  coord inates are distances along the  x and y axes from t h e  
cu r ren t  p o i n t  . 
Most o f  the  ou tpu t  rou t i nes  are a f f e c t e d  by the  cu r ren t  colour at t r ibutes 
and the colour  logic-operator at t r ibute .  There i s  a foreground colour  
which determines t h e  co lour  o f  t e x t  output,  and a background colour .  
There i s  a g raph ics  co lour  which determines t h e  co lour  o f  graphic  output  
( l i n e s ,  c i r c l e s ,  dots,  etc.) .  These a t t r i b u t e s  are se lec ted  from t h e  
range o f  co lours  a v a i l a b l e  on the  s p e c i f i c  M20 con f i gu ra t i on .  



The co lou rs  a v a i l a b l e  on t h e  M20 e igh t -co lour  sys ten  are:  b lack,  red, 
green, ye l low,  b lue,  magenta, cyan and white. The co lours  a v a i l a b l e  on 
t h e  M20 four -co lour  system a re  four  co lou rs  chosen from t h e  e i g h t  j u s t  
mentioned. The monochrome system prov ides  two co lours ,  b lack  and whi te .  

The e i g h t  co lou rs  a re  numbered from O t o  7. On four-co lour  systems, t h e  
co lours  chosen i n  t h e  range 4..7 map t o  a  value i n  t h e  range 0..3 v i a  a  
l o g i c a l  opera t ion .  B i t s  O and 2 o f  t h e  b i n a r y  represen ta t ion  a re  OR'd, 
e.g. t he  values 4 (100 b i n a r y )  and 5 (101 b ina ry )  g i ve  1 OR O = 1 and 1 
OR 1  = 1 respec t i ve l y .  Th is  se t s  t h e  l e a s t  s i g n i f i c a n t  b i t  ( b i t  0 )  and 
b i t  1  remains unchanged. Thus, t he  values 4 and 5 w i l l  become 1 a f t e r  t h e  
l o g i c a l  o p e r a t i o n  ( 4  decimal = 100 b i n a r y  which becomes 01 b i n a r y  = 1 
decimal and 5 decimal = 101 b i n a r y  which becomes 01 b ina ry  = 1 dec imal )  
and t h e  co lou r  i s  green ( i f  t h e  d e f a u l t  value has no t  been changed). The 
values 6 and 7 w i l l  become 3 a f t e r  t h e  l o g i c a l  opera t ion  (6 decimal = 110 
b ina ry  which becomes 11 b i n a r y  = 3 decimal and 7 decina1 = 111 b i n a r y  
which becomes 11 b i n a r y  = 3 decimal)  and t h e  co lour  i s  red. 

The log ic -opera to r  a t t r i b u t e  determines t h e  r e s u l t a n t  output  co lour ,  con- 
s i d e r i n g  t h e  type  of. g raph ics  r o u t i n e  ( t e x t  o r  g raph ics ) ,  t h e  s e t t i n g  of 
t h e  foreground, background o r  g raph ics  co lou r  a t t r i b u t e  and t h e  co lou r  of 
t h e  t a r g e t  p i x e l s  i n  t he  view area. There a re  s i x  l o g i c  operators  and 
each one a c t s  on a l 1  p i x e l s  i n  de te rmin ing  what t h e  f i n a l  co lou r  s h a l l  
be. The a c t i o n  occurs one p i x e l  a t  a  t ime,  us ing  t h e  co lour  o f  t h e  t a r -  
g e t  p i x e l  and t h a t  o f  t h e  new graph ics  ou tpu t  as operands. 

FUNCTIONAL GROUPS 

The func t i ona l  c a p a b i l i t i e s  of t h e  M20 Graphics Package 
i n t o  four genera1 c lasses,  as f o l l ows :  

- Transformat ion and c o n t r o l .  

ClearViewArea 
CloseGraphics 
CloseViewTrans 
DivideViewArea 
Escape 
OpenGraphics 
SelectViewTrans 
S e t ~ o r l d C o o r ' d ~ p  

c l e a r s  t h e  s p e c i f i e d  view area. 
c loses  t h e  graphics session. 
c loses  t h e  s p e c i f i e d  view area. 
c rea tes  a new view area. 
co lou rs  an area. 
opens t h e  graphics session. 
a c t i v a t e s  t h e  se lec ted  view area. 
de f i nes  t h e  wor ld  coord ina te  space. 

may be d i v i d e d  
I 

i 
l ) i 

' I 
I 

PASCAL LANGUAGE USER GUIDE 



, - -  

- Graphics Output. 

GDP 

GraphCursorAbs 

GraphCursor Re1 

Grap hPosAbs 
GraphPosRel 
L ineAbs 

LineRel 

MarkerAbs 
Marker Re1 
P ixe lAr ray  
P o l y l i n e  
Pol yMarker 
TextCursor 

l 
: Generalised Drawing P r i m i t i v e ,  creates a c i r c l e  

o r  an e l l i p s e .  
l 

: moves the  graphics cursor t o  a spec i f i ed  absolute 1 p o s i t i o n .  
: moves t h e  graphics cursor t o  a spec i f i ed  r e l a t i v e  

l 

p o s i t i o n .  I 
: redef  ines  the  cur ren t  graphics p o s i t i o n  (absolute) . I 

: redef  ines the  cur ren t  graphics p o s i t i o n  ( r e l a t i v e ) .  
: draws a l i n e  from the  cur ren t  graphics p o s i t i o n  t o  

a s p e c i f i e d  absolute p o s i t i o n .  
: draws a l i n e  from the  cu r ren t  graphics p o s i t i o n  t o  

a s p e c i f i e d  r e l a t i v e  pos i t i on .  l 
: d i sp lays  a p o i n t  a t  a spec i f i ed  absolute pos i t i on .  
: d i sp lays  a p o i n t  a t  a s p e c i f i e d  r e l a t i v e  pos i t i on .  l 

: t r a n s f e r s  an image onto the  screen. 
: draws a connected sequence o f  l i n e s .  
: d i sp lays  the  spec i f i ed  points .  
: moves t h e  t e x t  cursor.  

- Graphics A t t r i b u t e s .  

SelectCursor 

SelectGrColour 

SelectTxColour 
SetColourLogic 

SetColourRep 

SetGrCsrBln k r a t e  
SetGrCsrShape 
SetLineClass 

SetText l ine 
SetTxCsrBlnkrate 
SetTxCsrShape 

: chooses which cursor, i f  any, i s  t o  be d isp lay-  
ed. 

: se lec ts  the  colour f o r  subsequent graphics out- 
P u t  

: se lec ts  the  colours f o r  subsequent t e x t  output.  
: def ines a l o g i c  operator t h a t  in f luences t h e  

ou tput  co lour  . 
: se ts  one o f  t he  four  co lour  i nd i ces  t o  one o f  

t h e  e i g h t  M20 colours ( four-colour  systems 
on ly ) .  

: se ts  the  b l i n k  r a t e  f o r  t h e  graphics cursor.  
: def ines the  graphics cursor shape. 
: determines the graphics output  f o r  t he  LineAbs, 

LineRel, and P o l y l i n e  rou t ines .  
: se ts  t h e  character w id th  and t e x t  l i n e  height .  
: se ts  t h e  b l i n k  r a t e  f o r  t he  t e x t  cursor.  
: def ines  the  t e x t  cursor.shape. 

- I n q u i r y  

E r r o r l n q u i r y  : r e t u r n s  the  e r ro r  s ta tus  f o r  t he  most recen t l y  
c a l l e d  graphics rou t i ne  other  than t h e  i n q u i r y  
rou t ines .  

ZnqAtt r ibutes : r e t u r n s  the  colour, l o g i c  operator and l i n e  
a t t r i b u t e s  f o r  the  cu r ren t  view area. 

InqCurTransNmbr : re tu rns  the  number o f  t he  cur ren t  view area. 



InqGraphCursor 

InqGraphPos 

InqPixe l  

InqPixelArray 

InqPixelCooras 

InqTextCursor 

InqViewArea 

: re tu rns  the  p o s i t i o n  and b l i n k  r a t e  o f  t he  
graphics cursor  f o r  t h e  cur ren t  view area. 

: re tu rns  the  l o c a t i o n  a t  which new graphics 
output  w i l l  begin. 

: re tu rns  the  co lour  number o f  the  p i x e l  which i s  
nearest t o  t h e  s p e c i f i e d  po in t .  

: r e t r i e v e s  a rec tangu la r  image from t h e  cur ren t  
view area and s to res  it. 

: re tu rns  t h e  device coordinates o f  a  g iven (x ,y)  
p a i r  o f  wor ld  coord inates.  

: re tu rns  the  next  t e x t  en t r y  p o i n t  and t h e  t e x t  
cursor b l i n k  r a t e  f o r  t he  cur ren t  view area. 

: re tu rns  t h e  s i z e  and t e x t  parameters o f  the  
cu r ren t  view area. 

: re tu rns  t h e  wor ld  coord inate space parameters 
f o r  the  cu r ren t  view area. 

i 

i ERRORS 
j 

i Error  r e p o r t i n g  i s  Randled i n  two ways. For a l 1  rou t ines ,  an e r r o r  s ta tus  
i s  repor ted;  t h e  value zero rneans no e r ro r .  I f  an e r r o r  has occurred, a 

I value i n  t he  range 1 t o  255 i n c l u s i v e  i s  returned. The code numbers used 
1 are the  standard PCOS e r r o r  codes w i t R  t h e  same meanings (see Appendix 
I D). 
1 For most funct ions,  t h i s  s ta tus  value i s  t r ans fe r red  t o  an e r r o r  s t a t u s  
I 
I va r iab le  maintained by the  M20 Graphics Package. There i s  a f u n c t i o n  
l ( E r r o r l n q u i r y )  which re tu rns  the  cu r ren t  value o f  t h i s  va r i ab le  ( t h a t  i s ,  
I 

I t he  e r r o r  s ta tus  o f  t h e  nos t  recent  Graphics Package rou t i ne  c a l l e d  o ther  
l 
l than the  i n q u i r y  rou t i nes ) .  
l 

The i n q u i r y  group o f  func t ions  handles e r r o r  repor ts  d i f f e r e n t l  y. These ,i 
never touch the  e r r o r  s ta tus  v a r i a b l e  (except f o r  E r r o r l n q u i r y  which 
r e t r i e v e s  i t s  value).  They r e p o r t  any e r r o r  d i r e c t l y  through an e r r o r  
parameter, and they  do no t  generate an e r r o r  s ta tus .  
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INTRODUCTXOW T0 GRAPHICS 

1 
'\ i I DEFAlILT CONDITIONS 

The f o l l o w i n g  i s  a  l i s t  o f  t he  d e f a u l t  cond i t ions  t h a t  w i l l  be assumed 
unless otherwise spec i f i ed :  

- wor ld coord inates range f r o n  0.0 t o  511 .O on t h e  X a x i s  and from 0.0 
t o  255.0 on t h e  Y ax is ,  c o i n c i d i n g  w l t h  t he  device coordinates except 
t h a t  t h e  l a t t e r  a re  i n tege r  values 

- view area number 1  i s  t he  fu11 screen, w i t h  device coordinates rang- 
i n g  f r o n  O t o  511 on the X a x i s  and from 3 t o  255 on the  Y a x i s  

- co lour  depends on the  system c o n f i g u r a t i o n  

a) the  monochrome system se ts  the  Sackground co lour  t o  O = b lack  and 
t h e  t e x t  and graphics co lours f o  l = wh i te  

b )  t h e  four-co lour  system sets t he  background co lour  t o  O = b lack;  
t h e  t e x t  and graphics co lours t o  1  = green; 2  = blue; 3 = red 

C )  t h e  e igh t -co lour  system se ts  O = b lack  t o  t he  background co lour ,  
l = green t o  t he  t e x t  and graphics co lour ,  2  = b lue,  3 = cyan, 4 
= ' r e d ,  5  = ye l low,  6  = magenta, 7  = white 

- the  l o g i c  operator  i s  PSET, which d isp lays  graphics output  i n  t he  l 

chosen co lour  ! 
- t h e  l i n e  c l a s s  i s  s o l i d  l i n e  1 

- no cursor  i s  d isp layed 

- there  i s  one cursor  S l i n k  per second (one S l i n k  inc ludes  two changes 
o f  s t a t e ,  one from ON t o  OFF and one f ron  OFF t o  ON) 

- the  t e x t  cursor  shape i s  7  p i x e l s  wide x  11 scan l ines  h igh  ( w i t h i n  an 
8 x  12 space) and i s  d isp layed as a  rec tang le  having a l t e r n a t e  p i x e l s  
s e t  

- the  graphics cursor  shape i s  2  p i x e l s  wide x  2  scan l ines  h igh  

- t h e  graph ics  p o s i t i o n  i s  (0.0, 0.0) 

- the  graph ics  cursor  i s  a t  t he  cent re  o f  the  screen, i . e .  the  upper 
l e f t  hand corner o f  t h e  graphics cursor  i s  a t  (255, 127) 

- the re  a re  16 scanl ines per t e x t  l i n e  and 8 p i x e l s  per character 

- t h e r e  a re  16 t e x t l i n e s  (rows) and 64 characters (columns) per screen. 
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ABOUT THIS CHAPTER 

Th is  chapter  descr ibes i n  a l p h a b e t i c a l  order  a l 1  t h e  r o u t i n e s  p rov ided  by 
t h e  M20 Graphics Package. 

I CONTENTS 
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CloseGraphics 

CloseViewTrans 
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Escape 
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GraphCursor Re1 

9-1 GraphPosASs 

9- 2 GraphPosRel 

9-3 I n q A t t r i  butes 

9-4 InqCurTransNumber 

9- 6 InqGraphCursor 

9- 7 InqGraphPos 

9-9 I n q P i x e l  

9-1 1 InqP ixe lAr ray  

9-1 2 InqPlxelCoords 



InqTextCursor  

ZnqViewArea 

ZnqWorldCoordSpace 

LineA5s 

L ineRe l  

MarlterAbs 

MarkerRel 

OpenGraphics 

P i x e l A r r a y  

P o l  y l i n e  

Polymarkzr 

Se lectCursor  

Se lectGrColour  

SelectTxColour 

Selec'cViewTrans 

SetColourLogic  

SetColourRep 

Se tGrCsrB l ink ra te  

SetGrCsrShape 





i Clears the s p e c i f i e d  view area. 
1 

I 

I Funct ion Dec la ra t i on  1 
i l 

FUNCTION ClearViewArsa ( view - area num : INTEGER ) : INTEGER ; EXTERN ; - 

V a l i d  I n p u t  Values 

l 

l 
view - area-num: s p e c i f i e s  the  number o f  t he  view area t o  be cleared. Z t  

must be w i t h i n  t h e  rangé 1. . l 6  and must correspond t o  an 

l .,.. - e x i s t l n g  view area. 
i 

l 
! i l 

l 

Cha rac te r i s t i cs  

This f u n c t i o n  c l e a r s  the s p e c i f i e d  view area, created v i a  DivideViewArea. 
The view area i s  not  closed, t h i s  c a l l  merely removes a l 1  i t s  cu r ren t  
contents. The backqround co lour  i s  unchanged and f i l l s  t he  whole view 
area. 

E r r o r s  I 
I f  there  are any er rors ,  t he  s ta tus  code i s  returned by t h i s  func t ion .  
The code nilrnbers correspond t o  t h e  standard PCOS e r r o r  codes, w i t h  the 
same meanings. See APPENDIX D f o r  t h e  e r r o r  descr ipt ions.  I f  the re  are  
no e r ro rs ,  a zero is returned. 



Closes the  graphics session. 
1 
i 
i 

Procedure Declaration 
I 

! PROCEDURE ClcseGraphics ; EXTERN ; 

Characteristics 

I f  t h i s  procedure i.s cal l .ed j t  must be the  l a s t .  graphics package c a l l .  
C a l l s  t o  r~ raph ics  r o i ~ t i n e s  must be bracketed by the  
OpenGraphics/CloseGra~bics p a i r ,  otherwise r e s u l t s  are f a r  froin 
guaranteed . 
View area d e f i n i t i o n s a n d  qraphics package tab les  are cleared. The i n i -  
t i a l  d e f a u l t  cond i t ions  are rese t  ( f o r  these cond i t ions  see OpenGraph- 
i c s )  . 

Errors 

This  procedure does not  r e t u r n  e r r o r  messages. 
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Closes the  s p e c i f i e d  view area. 

Procedure Declaration 

PROCEDURE CloseViewTrans ( view - area num : INTEGER ) ; EXTERN ; - 

! 
1 Valid Input Values 

view - area - num: s p e c i f i e s  the  number o f  t he  view area t o  be closed. It 
must be w i t h i n  t h e  range 0..16 and must correspond t o  an 
e x i s t i n g  view area. 

i 1 ,  

Characteristics 

Th is  procedure c loses t h e  spec i f i ed  view area created v i a  DivideViewArea. 
The view area i s  jo ined t o  t h e  one(s) next t o  i t  and takes on the  same 
background co lour (s )  as the  adjacent  view area(s).  The r e s u l t i n g  view 
areas must be rectangular .  The enlarged view area(s) '  coord inate d e f i n i -  
t i o n s  are  adjusted t o  map the view area 's  new d imens i~ns .  

If the  cu r ren t  view area i s  closed then view area number 1 becomes t h e  
cu r ren t  view area. Z f  t he  parameter "view area num" i s  se t  t o  t he  value 
zero then 'a l1  the  view areas are closed and-view-area number 1 hecomes 
the  c u r r e n t  one, f i l l i n q  the  e n t i r e  screen. 

View area number 1 cannot be closed. I f  the  i n p u t  parameter s p e c i f i e s  the  
I 

value 1, the  value of a view area which has not  been opened, o r  a value 1. 
n o t  w i t h i n  the  O t o  16 range, no e r r o r  message i s  gcnerated and t.he l 
a t tempt t o  c lose  the  view area has no e f f e c t .  l 
Errors 

This procedure does not  r e t u r n  e r r o r  messages. 



Creates a  new view area. 

1 Funct ion Dec lara t ion  
i 

FUNCTZON DivideViewArea ( d i v  o r i e n t  : ZNTEGER ; 
d i v p o i n t .  . : ZNTEGER ; 

VAR v iew area num : ZNTEGER ) : ZNTEGER ; - - 
EXTERN ; 

ì 
,I 

V a l i d  I n p u t  Values 

i 1 d i v  - o r i e n t :  O. . 3  

0: h o r i z o n t a l  s p l i t ;  the  upper view area i s  the  new one 
1 :  h o r i z o n t a l  s p l i t ;  t he  lower view area i s  t h e  new one 
2: v e r t i c a l  s p l i t ;  the l e f t  view area i s  t h e  new one 
3: v e r t i c a l  s p l i t ;  t h e  r i g h t  view area i s  t he  ne# one. 

I 
j d i v  - p o i n t :  de f ines  t h e  d i v i s i o n  p o i n t  
I 

- i f  "d iv  o r i e n t "  i s  O o r  1  (ho r i zon ta l  s p l i t )  then 
t h i s  parameter i s  expressed i n  scanl  ines (min = 1, 
max = cu r ren t  view area height  - 1 )  s t a r t i n g  from t h e  
top  scan l ine  o f  the  cur ren t  view area 

- i f  "d i v  o r i e n t "  i s  2 o r  3 ( v e r t i c a l  s p l i t )  then t h i s  
parameter i s  expressed i n  niimber o f  characters (of 6  
o r  8  p i x e l s )  i n  t h e  range 1. .63 o r  1. .79, s t a r t i n g  
from t h e  l e f t  s i de  o f  the  cur ren t  view area. Th is  
parameter i s  always def ined i n  m u l t i p l e s  of 8  p i x e l s .  
Z f  t h e  character  w id th  has been se t  ( v i a  SetTextLine) 
t o  6 p i x e l s ,  t h e  fo l l ow ing  formula may be used t o  
c a l c u l a t e  the  a c t u a l  width o f  t h e  l e f t  view area: 

width 1 v  a=truncate [ (  num o f  chars*char width+3) /8]*8 - - -  - - - 
where "num o f  chars" i s  equa1 t o  t h e  number o f  char- 
ac te rs  s p è c i f i e d  by "d i v  po in t "  and "char width" i s  
t h e  cu r ren t  character  w i d t h  i n  p i x e l s  (6  o r  8 ) .  The 
remainder before t runca t i on  i s  the r i g h t  s ide  margin 
( o f  t he  l e f t  view area) which i s  l e s s  than 6 p i x e l s  
wide and so a  character can not appear i n  it. Conse- 
quent ly ,  t h e  "d iv  po in t "  parameter may a l l ow  one 
character  l e s s  t h a n  the nuniber i t  imp l i es ;  

- if "div  p o i n t "  i s  s e t  t o  t h e  value -1, then t h e  
current-view area i s  d iv ided as equa l l y  as possib le.  

I 
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: '' .... . ,. 

1 ! 
Output Values 

view - area num: t h i s  parameter r e t u r n s  the  new view area 's  number. The - 
value i s  w i t h i n  the  range 2. .16. 

Characteristics 

This f u n c t i o n  creates a new view area by s p l i t t i n g  the  cur ren t  one as 
s p e c i f i e d  by the  f i r s t  two parameters. The t h i r d  parameter re tu rns  the  
number o f  t he  new view area. 

The new view area i n h e r i t s  t he  f o l l o w i n q  a t t r i b u t e s  frorn i t s  parent v i e w  
area: t e x t  spacing, co lour ,  and wor ld coordinate space d e f i n i t i o n .  

, , . . , . . 

! 
The i n i t i a l  s t a t e  i s  the fu11 screen def ined ar; view area numb~r  1.  Thjs  

, . . . .  
can be s p l i t  i n t o  other  view areas; adjacent view areas rnay be clcseci and  
j o ined w i t h  i t ,  as lonq as the  r e s u l t a n t  v iew  area i.s rectancrvlar. \l;e\.i 
area nurnber 1 always ex i s t s ,  i t  can not  be closed, Thsr? rnay be a maximur? 
o f  16 view areas a t  a t ime. A new view area is a s s i q ~ e d  t h e  l o u c s t  aval!-  
ab le  number i n  t he  range 2 t o  16 (e.g., if C v i . w  zreas are c r e a t c d  a ~ d  
view area nurnber 3 is closed, 3 w i l l  he assioncd t.o the view t i rea  noxY 
created)  . 

Errors 

I f  there  are  any e r ro rs ,  the  s t a t u s  code i s  returned bv t h i s  f unc t i on .  
l The code numbers correspond t o  the standard PCOS e r r o r  codes? w i t h  the  

same meanings. See APPENDIX O f o r  t h e  e r r o r  d e s c r i p t i o ~ c .  Z f  there  a re  
, no e r r o r s ,  a zero i s  returned. 



i Returns the  e r r o r  s t a t u s  f o r  t h e  most recen t l y  c a l l e d  graphics rou t ine .  
I 
1 1 Funct ion Dec lara t ion  
t 

I 
i FMNCTION ErrorZnquiry  : ZNTEGER ; EXTERN ; 
i 
'1 
I Output Values 

The output  value o f  t h i s  f u n c t i o n  may be: 

O : no e r r o r  f o r  the  most r e c e n t l y  c a l l e d  graphics r o u t i n e  
l 

1..255: an e r r o r  h ~ s  occured i n  t he  most recen t l y  c a l l e d  graphics rou- 
t i n e .  The code numbers used are the  standard PCOS e r r o r  codes, 
w i t h  the  same meanings. 

Charac te r i s t i cs  

This  f u n c t i o n  re tu rns  the e r r o r  s ta tus  f o r  the  most r e c e n t l y  c a l l e d  
graphics r o u t i n e  other  than the  I n q u i r y  (Znq . . .) rou t ines .  

The I n q u i r y  c lass  o f  func t ions  does not  a l t e r  o r  t e s t  t he  e r r o r  s ta tus  
va r iab le :  each one b s  i's own e r r o r  parameter, through which i t  
t ransmi ts  e r r o r  messages. 

Routines, other  than the  Znquiry rou t ines ,  c lea r  the  e r r o r  s t a t u s  v a r i -  
ab le  be fore  execut ion, and upon completion t h i s  v a r i a b l e  r e f l e c t s  the  
e r r o r  s t a t u s  o f  the  rou t ine .  Z f  t he  value i s  zero, then no e r r o r  has 
occurred. 

E r r o r s  

This  func t ion  does not  generate e r ro rs .  
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Colours an area. 

Funct ion Dec lara t ion  

FUNCTION Escape ( f unc t i on  num : INTEGER ; 
p t r  - dataztruc : ADSMEM ) : INTEGER ; EXTERN ; 

1 
i V a l i d  I n p u t  Values l 

This f unc t i on  p a i n t s  an area i n  accordance w i t h  the  parameters i n  t he  
data s t r u c t u r e  y i n t e d  t o  by the  i n p u t  value " p t r  - datastruc".  

The data s t ruc t i i r e  !e.g., ar ray.  record, e tc . )  must conta in the  f o l l o w i n g  
in fo rmat ion :  

- an x coordinate ( two 16-b i t  words, s ing le -prec is ion  rea1 number, 
high-order word f i r s t )  

- a y coordinate ( t r o  16 -b i t  wonds, s inq le -prec is ion  rea1 number, 
high-order word f i r s t )  

- two colour  numbers, one f o r  p a i n t i n g  the  area i d e n t i f i e d  by the  p o i n t  
(x,y) and one f o r  the  border (each colour  number i s  a 16-b i t  word, 
in teger ,  high-order f i r s t ) .  

The area surrounding the  p o i n t  (x, y) i s  painted w i t h  the  colour  speci -  
f i e d  i n  t he  data s t ruc tu re ,  w i t h i n  a contiguous border. No co lour ing  w i l l  
occur i f  the  p o i n t  happens t o  fa11 on t h e  border.  The border must be o f  
on l y  one colour .  

The co lour  numbers have d i f f e r e n t  e f f e c t s  on the  monochrome, four-colour 
and e igh t -co lour  systems. However, i n tege rs  i n  the  range 0..7 w i l l  work 
f o r  bo th  colour  parameters wi thout  generat ing e r ro rs  on a l 1  th ree  types 
o f  systems. On the  monochrome system, O=black and a value i n  the  range 
1..7=white. On four-colour  systems, t he  two colour  numbers are i n d i c e s  
i n t o  -a t a b l e  o f  f ou r  pre-selected co lours  (see SetColourRep). On e igh t -  
co lour  systems, t he  values i n  t he  range 0..7 have the  fo l l ow iog  meanings: 
O=black, l=green, 2=blue, 3=cyan, 4=red, 5=yellow, 6=magenta, 7=white. 



l Errors 

1 ,  
j I f  t h e r e  a r e  any e r r o r s ,  the s t a t u s  code i s  re turned  by t h i s  funct ion.  

The code numbers correspond t o  t h e  standard PCOS e r r o r  codes, w i t h  the 
i same meanings. See APPENDZX D  for t h e  e r r o r  descr ip t ions .  If there  a r e  
1 no e r r o r s ,  a zero i s  r e t u r ~ e d .  
I 
i 
j 
1 

1 
i 
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. ~ e n e r a l i s e d  Drawing P r i m i t i v e ,  creates a c i r c l e  o r  an e l l i p s e .  

Funct ion  Dec la ra t i on  

FUNCTZON GDP ( func : ZNTEGER ; 
p t r  Xarray : ADSMEM ; 
ptr-yarray : ADSMEM ; 
numb o f  po in t s  : TNTEGER ; 
datarec- : ADSMEM ) : ZNTEGER ; EXTERN ; 

1 V a l i d  I n p u t  Values 

i / 
f unc : s p e c i f i e s  the  geometric f u n c t i o n  

1 : draws a c i r c l e  
2: draws an e l l i p s e  

numb - o f  - p o i n t s :  s p e c i f i e s  t h e  number o f  p o i n t s  needed f o r  drawing t h e  
geometric f unc t i on  

2: f o r  t he  c i r c l e  
3: f o r  t h e  e l l i p s e  

The two arrays,  po in ted  t o  by "p t r  Xarray" and " p t r  Yarray" must con ta in  
values w i t h i n  the  user ' s  world coordinate space de fyn i t i on .  

"datarec" i s  a parameter reserved f o r  f u t u r e  expansion. 

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

The a p p l i c a t i o n  program must declare and a l l o c a t e  the  two coordinate 
arrays.  Each a r ray  conta ins s ing le -prec is ion  numbers; t h e  h igh  order 
word must precede the  low order word. The s i z e  o f  each ar ray  must be a t  
l e a s t  l a r g e  enough t o  s to re  as many double-word numbers'as there  are  
p o i n t s  (2  p o i n t s  f o r  t he  c i r c l e  and 3 f o r  t h e  e l l i p s e ) .  

De fau l t  values w i l l  be assumed f o r  co lour ,  wor ld coordinate space d e f i n i -  
t i o n ,  and l o g i c  operator.  

This  f u n c t i o n  does not  a f f e c t  the  cu r ren t  graphics p o s i t i o n .  

C i r c l e :  Th is  f unc t i on  draws a c i r c l e  i f  t h e  parameter "func" i s  s e t  t o  
the  value 1. 

The wor ld coordinates o f  t he  centre p o i n t  must be s to red  i n  the  f i r s t  
element o f  t he  two ar rays  (Xarray[ l ] ,  Yarray[ l  l ) .  The second element o f  
t he  two a r rays  (Xarray[2], Yarray[2]) i s  t he  wor ld  coordinate of a p o i n t  
on t h e  circumference. The GDP c i r c l e  f u n c t i o n  determines the  rad ius  by 
c a l c u l a t i n g  t h e  d is tance from the  cent re  o f  t he  c i r c l e  t o  t h i s  absolute 



l o c a t i o n  (Xarray[2],  Yarray[2]) .  

1 The parameter "numb o f  po in ts "  i s  set  t o  t he  value 2  and i nd i ca tes  t h a t  
i t he  ar rays  s p e c i f y  ~ w o g e o m e t r i c  points .  

The output  generated by t h i s  f unc t i on  i s  always a  c i r c l e ,  regardless o f  
t h e  coordinate space d e f i n i t i o n .  

Z f  t h e  coordinates generate a  c i r c l e  l a r g e r  than the  view area then the  
po r t i ons  t h a t  l i e  ou ts ide  the  view area are  cl ipped. 

E l l i p s e :  Th i s  f u n c t i o n  draws an e l l i p s e  ( p a r a l l e l  t o  t he  x  o r  y  a x i s )  i f  
the  parameter "func" i s  s e t  t o  t he  value 2. 

The wor ld coordinates o f  the  centre p o i n t  must be s to red i n  t he  f i r s t  
element o f  t he  two ar rays  (Xar ray [ l ] ,  Yar ray [ l ] ) .  The second and t h i r d  
elements (Xarray[2],  Yarray[2])  and (Xarray[3], YarrayC31) conta in  t h e  
wor ld coordinates 06 one end o f  the  minor a x i s  ( e i t h e r  one w i l l  do),  and 
o f  one end o f  t h e  major ax is .  ( ? t  does not  mat ter  which a x i s  p o i n t  comes 
f i r s t . )  

The parameter "numb o f  po in ts "  i s  set  t o  t he  value 3 and i nd i ca tes  t h a t  
the  ar rays  s p e c i f y  Three geometric po in ts .  

If the  coordinates generate an e l l i p s e  l a r g e r  than t h e  view area then t h e  
po r t i ons  t h a t  l i e  oe ts ide  the  view area are c l ipped.  

The exact shape o f  t h e  e l l i p s e  may vary d e ~ e n d i n g  on the  coordinate space 
def i n i t i o n .  

Errors 

Z f  there  are any e r ro rs ,  t he  s ta tus  code i s  returned by t h i s  func t ion .  
The code numbers correspond t o  the  standard PCOS e r r o r  codes, w i t h  t h e  
same meanings. See APPENDIX D f o r  the e r r o r  descr ip t ions .  Z f  t he re  a re  
no e r ro rs ,  a  zero i s  returned. 
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Moves the  graphics cursor  t o  t he  s p e c i f i e d  absolute pos i t i on .  

I 
Funct ion  Dec lara t ion  

I 

i i l 
FUNCTION GraphCursorAbs ( x : REAL4 ; 

y : REAL4 ) : INTEGER ; EXTERN ; 

V a l i d  I n p u t  Values ~ 
The two values "x" and "y" (s ing le -prec is ion  rea1 numhers) must spec i fy  a i , , ,. .. , , i p o i n t  w i t h i n  the  use r ' s  wor ld coordinate space d e f i n i t i o n .  

.! i 
1 . .- , 

I Charac te r i s t i cs  
i 

Th is  f u n c t i o ~  moves t h e  graphics cursor  t o  t h e  absolute pos i t i cm speci-  l 
f i e d  i n  world coordinates. The graphics c i i rsor  i s  d iso layed only  i f  tho  l 

SelectCursor f u n c t i n n  has Seen p rev ious l y  invoked,  s e t t i n ~  t h e  i 
l 

"cursor - num" parameter t o  t he  val i le 1. I 
l 

1f the  coordinates spec i f y  a p o i n t  which i s  ou ts ide  t h e  cur ren t  view area 
then the  cu r ren t  p o s i t i o n  o f  t h e  graphics cursor  remains unchanard anc! an 
e r r o r  code i s  genorated. 

The cu r ren t  graphics p o s i t i o n  i s  no t  associated w i t h  the  p o s i t i c n  c f  t h e  
graphics cursor.  The p o s i t i o n  o f  the  graphics cursor co inc ides w i t h  t h a t  
of t h e  cu r ren t  graphics p o s i t i o n  on l y  when bo th  are assiqned the same 
coordinates. Th is  separat ion a l lows the  a p p l i c a t i o n  program t o  use t h e  
graphics cursor as an echo symbol t o  i n d i c a t e  a ~ o s i t i a n  on the screen 
t h a t  r e f l e c t s  the  values entered by an i n p u t  device. 

E r r o r s  

I f  the re  are any e r r o r s ,  t he  s t a t u s  code i s  re tu rned Sy t h i s  func t ion .  
The code numbers correspond t o  t h e  standard PCOS e r r o r  codes, w i t h  t h e  
same meanings. See APPENDIX D f o r  t h e  e r r o r  descr ip t ions .  Z f  there  a r e  
no e r ro rs ,  a zero i s  returned. 



Moves the  graphics cursor  t o  a s p e c i f i e d  r e l a t i v e  p o s i t i o n .  

Funct ion Dec la ra t i on  

FUNCTZON GraphCursorRel ( dx : REAL4 ; 
dy : REAL4 ) : ZNTEGER ; EXTERN ; 

V a l i d  I n p u t  Values 

The r e s u l t i n g  p o s i t i o n  must fa11 w i t h i n  the  use r ' s  wor ld  coordinate space 
d e f i n i t i o n .  "dx" and "dy" must be s ing le -p rec i s i on  rea1 numbers. 

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

Th is  funct ion-moves the  graphics cursor  t o  a new p o s i t i o n  which i s  
obta ined by adding the  i n p u t  values dx,dy (which s p e c i f y  the d is tance 
between t h e  o l d  p o s i t i o n  and the  new one i n  wor ld  coord inates)  t o  t he  o l d  
graphics cursor  p o s i t i o n .  

The graphics cursor  i s  d i s ~ ~ a y e d  on l y  i f  the  SelectCursor f unc t i on  has 
been p rev ious l y  invoked, s e t t i n q  the  "cursor - num" parameter t o  the value 
1. 

I f  t h e  r e s u l t i n g  p o s i t i o n  i s  ou ts ide  the  c u r r e n t  v iew area then the  
c u r r e n t  p o s i t i o n  o f  t he  graphics cursor remains unchanged and an e r r o r  
code i s  generated. 

The c u r r e n t  graphics p o s i t i o n  i s  no t  associated w i t h  t he  p o s i t i o n  o f  t he  
graphics cursor .  The p o s i t i o n  o f  t h e  graphics cursor  co inc ides  w i t h  t h a t  
o f  t h e  cu r ren t  graphics p o s i t i o n  on l y  when bo th  a re  assigned the  same 
coord inates.  Th i s  separat ion a l lows the  a p p l i c a t i o n  program t o  use the 
graphics cursor  as an echo symbol t o  i n d i c a t e  a p o s i t i o n  on the screen 
t h a t  r e f l e c t s  t he  values entered by an i n p u t  device. 

E r r o r s  

Z f  t he re  a re  any e r ro rs ,  the  s ta tus  code i s  re tu rned by t h i s  funct ion.  
The code numbers correspond t o  t he  standard PCOS e r r o r  codes, w i t h  the  
same meanings. See APPENDZX D f o r  t he  e r r o r  descr ip t ions .  I f  there  a re  
no e r r o r s ,  a zero i s  returned.  
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S 
I Redefines the  cu r ren t  graphics p o s i t i o n  (absolute).  
1 

i 

Funct ion Dec lara t ion  

FUNCTION GraphPosAbs ( x : REAL4 ; 
y : REAL4 ) : ZNTEGER ; EXTERN ; 

V a l i d  l n p u t  Values I 

The two values "x" and "y" must be singì'e-precision rea1 numbers. 

i ' 
m ,  

Cha rac te r i s t i cs  

This func t i on  redef ines t h e  cu r ren t  graphics p o s i t i o n  f o r  subsequent i 
graphics output.  The i n p u t  values spec i f y  an absolute l o c a t i o n  i n  world I i 
coordinates. Any subsequent qraphics output  t h a t  uses t h e  cu r ren t  graph- I 

l 
i c s  p o s i t i o n  as a s t a r t i n g  p o i n t  w i l l  use t h i s  redef ined p o s i t i o n .  i 

l 

The cu r ren t  graphics p o s i t i o n  i s  no t  associated w i t h  t h e  p o s i t i o n  o f  t h e  
I 

graphics cursor.  The p o s i t i o n  o f  t he  graphics cursor co inc ides  w i t h  t h a t  
o f  the cu r ren t  graphics p o s i t i o n  on l y  when both are assigned the same 
coordinates. This  separa t ion  a l lows the  app l i ca t i on  program t o  use the  
graphics cursor as an echo symbol t o  i nd i ca te  a p o s i t i o n  on the screen 
t h a t  r e f l e c t s  t he  values entered Sy a q  i npu t  device. 

The s p e c i f i e d  p o i n t  hecomes the  cu r ren t  graphics p o s i t i o n  even i f  i t  i s  
no t  w i t h i n  the  cu r ren t  view area. 

E r r o r s  

I f  there  are any e r ro rs ,  t h e  s ta tus  code i s  returned by t h i s  func t ion .  
The code numbers correspond t o  the standard PCOS e r r o r  codes, w i t h  the  
same meanings. See APPENDZX D fo r  t he  e r r o r  descr ipt ions.  I f  there  are  
no e r ro rs ,  a zero i s  returned.  



i Redefines the  cur ren t  graphics p o s i t i o n  ( r e l a t i v e ) .  
i 

I 
i Funct ion Declarat ion 
I 
! FLINCTION GraphPosRel ( dx : REAL4 ; 
l 

l 
dy : REAL4 ) : INTEGER ; EXTERN ; 

I V a l i d  I n p u t  Values 
1 
i "dx" and "dy" must he s ing le -prec is ion  rea1 numbers. 

I 

I Cha rac te r i s t i cs  

Th is  func t ion  redef ines the  cu r ren t  graphics p o s i t i o n  f o r  subsequent 
graphics output.  The new graphics p o s i t i o n  i s  obtained by adding the  
i n p u t  values dx, dy (which spec i f y  a d is tance i n  wor ld coordinates) t o  
t h e  previous graphics poc i t i on .  The next  graphics output  t h a t  uses the 
cu r ren t  graphics p o s i t i o n  as a s t a r t i n q  p o i n t  w i l l  use t h i s  redef ined 
pos i t i on .  

The cu r ren t  graphics p o s i t i o n  i s  no t  associated w i t h  the  p o s i t i o n  o f  the  
graphics cursor.  The p o s i t i o n  o f  t he  graphics cursor co inc ides w i t h  t h a t  
o f  t h e  cur ren t  graphics p o s i t i o n  on ly  when both  are assigned the  same 
coordinate po in t .  Th is  separat ion a l lows the  a p p l i c a t i o n  program t o  use 
the  graphics cursor as an echo symbol t o  i nd i ca te  a p o s i t i o n  on the  
screen t h a t  r e f l e c t s  t he  values entered by an i n p u t  device. 

The spec i f i ed  p o i n t  hecomes the  cu r ren t  graphics p o s i t i o n  even i f  i t  i s  
n o t  w i t h i n  the  cur ren t  view area. 

E r r o r s  

1f the re  are  any er rors ,  the  s ta tus  code i s  returned by t h i s  funct ion.  
The code numbers correspond t o  the  standard PCOS e r r o r  codes, w i t h  the  
same meanings. See APPENDIX D f o r  the  e r r o r  descr ipt ions.  I f  there are 
no er rors ,  a zero i s  returned. 



Returns the  colour ,  l o g i c  operator and l i n e  a t t r i b u t e s  f o r  t he  c u r r e n t  
view area. 

Funct ion  Dec lara t ion  

FUNCTION I n q A t t r i h u t e s  ( VAR graphics c o l  : INTEGER ; 
VAR foregd c o l  : ZNTEGER ; 
VP.R backgd-col : INTEGER ; 
VAR l o g i c  oper  : ZNTEGER ; 
VAR l inec lass  : ZNTEGER ) : IPITEGER ; 

EXTERN ; 

I 

Output Values 

graphics - co l :  0..7 l 
f o regd - c o l  : 0..7 

backgd - c o l  : 0..7 

l o g i c  oper : 0.. 5 

l i n e c l a s s  : 0. .2 

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

Th is  f u n c t i o n  re tu rns  the  f o l l o w i n g  i n fo rma t ion  f o r  t he  c u r r e n t  view 
area : 

- "graphics - col":  cu r ren t  graphics co lour  (see SelectGrColour) 

- "foregd - col":  t e x t  foreqround co lour  (see SelectTxColour) 

- "backgd col":  background co lour  (see Se!ectTxColour and Clear-  
~ i e w ~ r e a )  

- " l o g i c  - oper": 1ogi.c operator . f o r  co lo i i r  (see SetColourLogic) 

- " l inec lass" :  l i n e  c lass  (see SetLineClass). 

I f  t h e  view area i s  undefined (see DivideViewArea) an e r r o r  code i s  
returned.  

E r r o r s  

I f  t h e r e  are any e r ro rs ,  t he  s ta tus  code i s  re tu rned by t h i s  f unc t i on .  
The code numbers correspond t o  the  standard PCOS e r r o r  codes, w i t h  t h e  
same meanings. See APPENDIX D f o r  t he  e r r o r  descr ip t ions .  I f  the re  a re  
no e r r o r s ,  a zero i s  returned. 



Returns the  nurnber o f  the cu r ren t  view area. 

j 
I Funct ion Dec la ra t i on  1 

FUNCTION InqCurTransNumber ( VAR view - area - num : INTEGER 1 : INTEGER ; 
EXTERN ; 

Output Values 

view area num: 1 . . l 6  - - 

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

l Th is  f u n c t i o n  r e t u r n s  the  i d e n t i f i c a t i o n  nurnber o f  the  cu r ren t  view area. 
! Th is  nurnber may Se used f o r :  

- s e l e c t i n g  a  d i f f e r e n t  view area j 

1 - r e d e f i n i n g  t h e  view area's world coordinate space 

- c l e a r i n g  t h e  view area 's  contents 

- c l o s i n g  the  view area 

- r e t r i e v i n g  i n fo rma t ion  about the  view area (e.g., co lour ,  coord i -  
n a t e ~ ) .  

E r r o r s  

The o n l y  value re turned by t h i s  f unc t i on  is O, no e r ro rs .  
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Returns the  p o s i t i o n  and b l i n k  r a t e  o f  t h e  graphics cursor f o r  t h e  
cur ren t  view area. 

Funct ion Dec lara t ion  

FUNC TION InqGraphCursor ( VAR x : REAL4 ; 
VAR y : REAL4 - 
VAR b l i n k  r a t e  : INTEGER : 1NTEGER ; - 

EXTEREI ; 

Output Values 

x : x wor ld  coordinate o f  the  qraphi.cs cursor 

Y :  y wor ld  coordinate o f  t he  graphics cursor 

b l i n k  r a t e  : 0..20 - 

Charac te r i s t i cs  

This  func t i on  r e t u r n s  the  l o c a t i o n  (x,y) i n  world coordinates o f  t h e  
graphics cursor and i t s  b l i n k  r a t e  expressed i n  s t a t e  changes per second 
(from OFF t o  ON o r  f r a v  @N t o  OFF), rounded t o  the  nearest 50 s i l -  
l iseconds. See SetGrCsrRl inkrate. 

The graphics cursor  is placed w i t h  i t s  opper l e f t  hand corner of i t s  8x12 
p i x e l  shape a t  t h i s  (x,y) p o s i t i o n .  

The graphics cursor  p o s i t i o n  and the  yraphics p o s i t i o n  are genera l l y  n o t  
t h e  same; the  graphics cursor merelv marks a p o s i t i o n  w i t h i n  the  view 
area. 

The graphics c u r s o r . p o s i t i o n  and the  t e x t  cursor p o s i t i o n  are  e n t i r e l y  
independent o f  each o ther .  Only one o f  these twn cursors (o r  ne i the r ,  i f  
so spec i f i ed )  appears a t  any one t ime.  

E r r o r s  

The on ly  value re turned by t h i s  f u n c t i o n  i s  O, no er rors .  l 
l 



I Returns the  l o c a t i o n  a t  which new qraphics ou tput  w i l l  begin. 
l 

i Function Declaration 

, 
i FUNCTION InqGraphPos ( VAR x : REAL4 ; 

l VAR y : REAL4 : INTEGER ; EXTERN ; 

I 
l ~utput Values 

x : x wor ld coordinate a t  which the  next  graphics output  w i l l  begin 

y : y wor ld  coordinate a t  which the  nex t  graphics ou tput  w i l l  begin. 

Characteristics 

1 
I Th is  f unc t i on  r e t u r n s  the  l o c a t i o n  (x,y), i n  wor ld coordinates, w i t h i n  

! t h e  c u r r e n t  view area a t  which new graphics ou tput  w i l l  beqin (e.g., a 
I LineRel c a l l  would generate a l i n e  w i t h  the  f i r s t  end a t  t h i s  p o i n t ) .  
! 
t 

Errors 

The on l y  value re turned by t h i s  f u n c t i o n  i s  O, no e r r o r s .  
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Returns the  co lour  number'of t he  p i x e l  which i s  nearest t o  t h e  spec i f ied  
p o i n t  . 

FLINCTION InqPixe l  ( X wor ld  coord : REAL4 ; 
Y-world-coord : REAL4 

VAR c ~ i o u r  - K U ~  : INTEGER ' j  : INTEGER ; EXTERN ; 

V a l i d  Input- Values 

X - world - coord: x coord inate w i t h i n  t h e  user 's  world coordinate space 
d e f i n i t i o n ;  s ing le -prec is ion  rea1 

Y - wor ld - coord: y  coord inate w i t h i n  t h e  u s e r 8 s  world coordinate space 
d e f i n i t i o n ;  s ing le -prec is ion  rea1 

Output Values 

co lour  - num : 0. .7 

On monochrome systems: 

"colour ni~m" - co lou r  

O b lack  
1 wh i te  

On four-colour-systems, " c o l o i ~ r  num" re tu rns  a  value i n  t h e  range 0..3 
(see SetColodrRep). The d e f a u l t  values are:  

"colour - num" co lou r  ....................... 
O b lack  
1 green 
2 b l  ue 
3  r e d  



, 
i On e ight-colour  systems: 

"colour nurn" co lour  

J 

i 
! 

Cha rac te r i s i t cs  

- - -  

b lack  
green 
b l  ue 
cyan 
r e d  
ye l low 
magenta 
whi t e  

l 
! Th is  func t ion  re tu rns  the  co lou r  number o f  t h e ' p i x e l  which i s  nearest t o  
i the  s p e c i f i e d  (wor ld  coordinate)  p o i n t  i n  the  cur ren t  view area. 
I 
I 
I I n  t h e  monochrome and e igh t -co lour  systems, t h e  colour  numbers are pre- 
I defined; i n  four-colo i i r  systems, t he  value i s  an index t o  a t a b l e  (see 

SetColourRep) of pre-selected co lours  ( f ou r  co lours selected from the  
e i g h t  ava i l ab le ) .  

E r r o r s  

Z f  t he re  are any e r ro rs ,  t h e  s ta tus  code i s  returned by t h i s  func t ion .  
The code numbers correspond t o  the  standard PCOS e r r o r  codes, w i t h  the  
same meanings. See APPENDIX D f o r  t h e  e r r o r  descr ipt ions.  Z f  there  are 
no e r r o r s ,  a zero i s  returned.  

1 
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THE! M20 PASCAL GRAPHICS LIBRARY 

i 
1 
I 

Retr ieves a rec tangu lar  image from t h e  cu r ren t  view area and s tores  it. 

Funct ion Dec la ra t i on  

FUNCTION InqPixe lAr ray  ( X w id th  : REAL4 ; 
Y-height : REAL4 ; 
p t r  a r ray  : ADSMEM ; 

VAR i n v a l i d  - code : INTEGER) : INTEGER ; EXTERN ; 

1 
! 

i V a l i d  I n p u t  Values I 
i ,,I 

i X - width: w id th  o f  t he  rectangle t o  be re t r i eved ,  expressed i n  wor ld 
coordinates,  s ing le  p r e c i s i o n  rea1 

j 
Y - height :  he igh t  o f  t he  rectangle t o  be re t r i eved ,  expressed i n  wor ld 

coordinates,  s ing le  p r e c i s i o n  r e a l .  

Output Values 
l 

i n v a l i d  - code: t h i s  parameter repo r t s  d iscovery o f  i n v a l i d  p i x e l  co lour  
values i f  i t  i s  se t  t o  1; i f  a l 1  p i x e l  values are v a l i d  
t h i s  parameter i s  se t  t o  O. 

2 

Charac te r i s t i cs  

This  f u n c t i o n  r e t r i e v e s  a rectangular  image from the  cu r ren t  view area, 
and s to res  i t  i n  t h e  ar ray  po in ted  t o  by " p t r  array"  t o  be d isp layed 
l a t e r  . The inverse  func t i on  i s  accomplished by ~ i F e l A r r a y .  

The upper l e f t -hand  corner o f  the rec tang le  t o  be r e t r i e v e d  from t h e  
screen i s  p laced a t  t h e  cur ren t  graphics p o s i t i o n .  

The two i n p u t  parameters "X width" and "Y he igh t "  spec i f y  the rec tang le 's  
dimensions i n  wor ld coordinates. Thesedi,mensions are  transformed i n t o  
device coordinates ( p i x e l s ) .  The s i z e  o f  . the storage a r r a y  depends on the  
t o t a l  number o f  p i x e l s  i n  the  rec tang le .  The user may c a l c u l a t e  t h i s  
t o t a l  number o f  p i x e l s  by: 

1. r e t r i e v i n g  t h e  device coordinates f o r  each corner o f  t h e  rec tang le  
( v i a  InqPixelCoords) only  i f  the  d e f a u l t  wor ld coordinates have been 
changed 

2 .  c a l c u l a t i n g  the  rec tang le 's  w id th  and he igh t  i n  p i x e l s  

3 .  app ly ing  t h e  "array - size"  formula (see below). 

The a p p l i c a t i o n  program i s  responsible f o r  knowing t h e  requ i red  a r r a y  
s i z e  and a l l o c a t i n g  space f o r  it. 



The array, con ta ins  the  b i t  images o f  the  scanl ines w i t h i n  the  rectangle,  
packed 16 b i t s  per a r r a y  en t ry .  Each scan l ine  image w i l l  begin w i t h  t h e  
f i r s t  b i t  o f  t h e  scan l ine  i n  b i t  15 o f  t he  f i r s t  a r ray  e n t r y  ( l e f t  j u s t i -  
f i e d ) .  The s i z e  o f  t he  a r ray  ( i n  words) may be ca l cu la ted  accord ing t o  
t he  f o l l o w i n g  formula: 

a r ray  - size=truncate [ ( p i x e l  width+l5) /l h]*p ixe l  height*colour planes+3 - - - 

where "colour planes" i s  t he  nurnber o f  co lour  planes i n  t he  system c o n f i -  
gurat ion.  Each co lour  plane prov ides  one b i t  ( i . e .  two s ta tes)  per  
p i x e l .  With two co lour  planes, each p i x e l  i s  represented by two b i t s  and 
thus fou r  s t a t e s  are poss ib le .  By extension, th ree  co lcur  planes prov ide  
e i g h t  s ta tes .  Therefore, monochrorne 6as 1  co lour  plane, four-co lour  has 
2 co lour  planes and z igh t -co lour  has.3 co lour  planes. 

The ex t ra  3  words i n  t he  a r ray  ( a t  the  beginninq) con ta in  t he  rec tang le ' s  
width, he iqh t  and specia! codes r e l a t e d  t o  t he  cond i t i ons  i n  which t h e  
a r ray  was c rea ted  (number o f  co lour  ' ~ l a n e s ,  e t c .  ) . The a r ray  i s  one 
dimensional. The maxirnum s i z e  o f  the  a r ray  i s  t h a t  needed f o r  a  fu11 
screen rectanqle,  assurning t h a t  there  i s  s u f f i c i e n t  memory i n  the  system 
con f i gu ra t i on  f o r  s t o r i n g  an a r ray  t h a t  l a rge .  

E r r o r s  

Z f  t he re  a re  any e r r o r s ,  the  s ta tus  code i s  returned by t h i s  func t ion .  
The code numbers correspond t o  t he  standard PCOS e r r o r  codes, w i t h  the  
same meanings. See APPENDIX D f o r  the  e r r o r  descr ip t ions .  I f  there  a re  
no e r r o r s ,  a  zero is re turned.  

PASCAL LANGUAGE USER GUIDE 



1 
Returns the  device coordinates (expressed i n  p i x e l s )  o f  a  g iven p o i n t  

I expressed i n  wor ld coordinates.  
1 
!: l 

i Funct ion Dec la ra t i on  
i 

FUNCTZON ZnqPixelCoords ( X world coord : REAL4 ; i 
Y-world-coord : REAL4 ; 

VAR X-device coord : ZNTEGER ; 
VAR Y-devicecoord : ZNTEGER ) : ZNTEGER ; 

I 
- - I 

EXTERN ; 1 
I 

,..... 
. . 1 ' . , ,  \ 

i V a l i d  l n p u t  Values i . .  .: 

X world - coord: X-coordinate w i t h i n  the  user 's  wor ld coordinate space 
d e f i n i t i o n ;  s ing le -prec is ion  rea1 number 

l 

i 
Y - world - coord: Y-coordinate w i t h i n  the  user 's  wor ld coordinate space I 

d e f i n i t i o n ;  s ing le -prec is ion  rea1 numher 1 

Output Values 

X - device coord: 0..511 - 
Y device coord: 0..255 - - 

Charac te r i s i t cs  

This  func t i on  r e t u r n s  the  device coordinates, expressed i n  p i x e l s ,  f o r  
t h e  i n p u t  world coordinates.  The device coordinates are  ca lcu la ted  w i t h  
respect t o  the  borders o f  t h e  cu r ren t  view area. 

E r ro rs  

Z f  there  are any e r ro rs ,  t he  s ta tus  code i s  returned by t h i s  func t ion .  
The code numbers correspond t o  the  standard PCOS e r r o r  codes, w i t h  the 
same meanings. See APPENDIX D f o r  t he  e r r o r  descr ip t ions .  Z f  there  are  
no e r ro rs ,  a  zero i s  returned.  



Returns t h e  next  t e x t  e n t r y  p o i n t  and the  t e x t  cursor b l i n k  r a t e  f o r  t he  
cu r ren t  view area. 

i Funct ion Dec lara t ion  

FUNCTION InqTextCursor ( VAR column : INTEGER ; 
VAR row : ZNTEGER ; 
VAR b l i n k  - r a t e  : INTEGER ) : ZNTEGER ; EXTERN ; 

Output Values 

column: 1..64 or  1..80 

row : 1..16 o r  1 ..25 

i 
I 

b l i n k  ra te :  0..20 - 
i 

! 
Cha rac te r i s i t cs  

1 

Th is  f unc t i on  re tu rns  the  nex t  t e x t  e n t r y  po in t ,  which coinc ides w i t h  the 
l o c a t i o n  o f  the  t e x t  cursor ,  and t h e  t e x t  cursor b l i n k  r a t e  f o r  the  
cu r ren t  view area. See SetTxCsrBl inkrate. 

The t e x t  cursor p o s i t i o n  i s  g iven i n  number o f  columns (e.g., number o f  
characters)  from t h e  view area 's  l e f t  edge and o f  rows (e.g., number o f  
t e x t  l i n e s )  from the  view area 's  t op  edge. 

The cursor  b l i n k  r a t e  i s  expressed i n  s t a t e  changes per second ( f rom OFF 
t o  ON o r  from ON t o  OFF) rounded t o  t h e  nearest 50 mi l l iseconds.  

I f  t h e  in fo rmat ion  i s  no t  a v a i l a b l e  i t  i s  because the  view area i s  t oo  
smal l  t o  conta in t e x t .  An e r r o r  code i s  returned and the  other  output 
parameters remain undefined. 

E r r o r s  

I f  the re  are any e r ro rs ,  t h e  s ta tus  code i s  returned by t h i s  func t ion .  
The co-co.crespond t o  t h e  standard PCOS e r r o r  codes, w i t h  the 
same meanings. See APPENDIX D f o r  t h e  e r r o r  descr ip t ions .  1f there  are  
no e r ro rs ,  a zero i s  returned.  
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1 Returns the  s i ze  and t e x t  parameters o f  the  cur ren t  view area. 

Funct ion Dec lara t ion  

FUNCTION InqViewArea ( VAR view area w id th  : INTEGER ; 
VAR v iewarea-heiqht  : INTEGER ; 
VAR t e x t c h a r w i d t h  : INTEGER ; 
VAR text- l ine-heiqht - : INTEGER : INTEGER ; 

EXTERN ; 

Output Values 

J 
view - area width : 1..64 bytes - 
view - area - heiqht  : 1..256 scanl ines 

t e x t  - char - width : h or  8 p i x e l s  

t e x t  - l i n e  - height  : 10..16 scanl ines 

Charac te r i s t i cs  

This  func t i on  re t i i rns  the  cu r ren t  view area 's  width ( i n  by tes)  and he iqh t  
( i n  scan l ines) ,  and the  cu r ren t  charac ter 's  w id th  ( i n  p i x e l s )  and he igh t  
( i n  scan l ines) .  

E r r o r s  

The on l y  value returned by t h i s  f u n c t i o n  i s  O, no er rors .  



I Returns t h e  world coordinate space parameters f o r  t he  cur ren t  view area. 
l 

I 

1 1 

Func t ion  Dec lara t ion  

FUNCTION InqWorldCoordSpace ( VAR xO : REAL4 ; 
VAR yO : REAL4 ; 
VAR x l  : REAL4 ; 
VAR y1 : REAL4 ) : TNTEGER ; EXTERN ; 

i 
\ 

I 

I Output Values 
I 

l 1 -  . l 
l 

xO: x  coordinate, w i t h i n  the  user 's  world coordinate space d e f i n i t i o n ,  I \ i  
l 

o f  t h e  lower le f t -hand corner o f  the  cu r ren t  view area , I  j 
l 

I 

i yO: y  coordinate, w i t h i n  the  user 's  world coordinate space d e f i n i t i o n ,  
of t h e  lower le f t -hand corner o f  the  cu r ren t  view area 

x l :  x  coordinate, w i t h i n  the  use r ' s  world coordinate space d e f i n i t i o n ,  
of t h e  upper r ight-hand corner o f  t he  cu r ren t  view area 

y l :  y  coordinate, w i t h i n  the  i i ser 's  world coordi.nate space d e f i n i t i o n ,  
of t h e  upper r ight-hand corner o f  the  cu r ren t  view area. 

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

This  f u n c t i o n  re tu rns  the  wor ld coordinates o f  the  lower le f t -hand corner 
(xO, yO) and o f  t h e  upper r ight-hand corner ( x l ,  y l )  respect ive ly ,  o f  the 
cu r ren t  view area. 

These coordinates do not determine t h e  propor t ions  o f  t he  view area; they  
determine how po in t s  i n  wor ld coord-inates w i l l  map t o  the  cur ren t  view 
area. 

E r r o r s  

The o n l y  value returned by t h i s  f u n c t i o n  i s  O, no e r ro rs .  
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Draws a  l i n e  from t h e  cu r ren t  graphics p o s i t i o n  t o  t h e  spec i f i ed  absolute 
I 

pos i t i on .  I 
l 

Funct ion Dec la ra t i on  

FUNCTZON LineAbs ( x  : REAL4 
y  : REAL4 : INTEGER ; EXTERN ; 

V a l i d  I n p u t  Values 

The two values "x" and "y" must be s ing le -prec is ion  rea1 numbers. 

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

Th is  f u n c t i o n  draws a  l i n e  from t h e  cu r ren t  graphics p o s i t i o n  t o  t h e  1 I 
absolute (x,y) p o s i t i o n  which i s  s p e c i f i e d  i n  world coordinates. I 

I 

De fau l t  values w i l l  be assumed f o r  coord inate space, co lcur ,  l o g i c  opera- 
t o r ,  and l i n e  c lass.  

1f t h e  (x,y) coord inates spec i f y  a  p o i n t  which i s  ou ts ide  t h e  view area 
b u t  w i t h i n  t h e  range o f  a  s ing le -prec is ion  f l o a t i n g - p o i n t  number, then a  
l i n e  i s  drawn i n  t h e  d i r e c t i o n  o f  the  s p e c i f i e d  p o i n t  bu t  i s  c l ipped on 
t h e  view area boundary. 

The s p e c i f i e d  p o i n t  becomes t h e  cur ren t  graphics p o s i t i o n ,  even i f  i t i s  
ou ts ide  t h e  view area. 

E r r o r s  I 
I 

I f  the re  are any e r ro rs ,  t h e  s ta tus  code i s  re tu rned by t h i s  func t ion .  
The code numbers correspond t o  the  standard PCOS e r r o r  codes, w i t h  the  
same meanings. See APPENDIX D f o r  the  e r r o r  descr ip t ions .  I f  there  a r e  
no e r ro rs ,  a  zero i s  returned. 



I Draws a  l i n e  from t h e  c u r r e n t  graphics p o s i t i o n  t o  a  s p e c i f i e d  r e l a t i v e  
l 
I 

p o s i t i o n .  j 
l 
I 

l 
Funct ion Dec lara t ion  

FUNCTZON LineRel ( dx : REAL4 ; 
dy : REAL4 ) : ZNTEGER ; EXTERN ; 

V a l i d  I n p u t  Values 
l 

"dx" and "dy" must he s inq le -prec is ion  rea1 numbers. 

/ 

Cha rac te r i s t i cs  l 

Th is  f unc t i on  draws a  l i n e ,  t h e  l eng th  and d i r e c t i o n  o f  which are speci- 
fica i n  world coordinates by the  dx and dy i n p u t  parameters, s t a r t i n g  
from the  cu r rev t  graphics p o s i t i o n .  

Defau l t  values w i l l  be assumed f o r  coordinate space, co lour ,  l o g i c  opera- 
t o r ,  and l i n e  c lass .  

Z f  t h e  po in t ,  r e s u l t i n g  from the i n p u t  distances, i s  ou ts ide  the  view 
area b u t  w i t h i n  the  range o f  a  s ing le -prec is ion  f l o a t i n g - p o i n t  number, 
then a l i n e  i s  drawn i n  the  s p e c i f i e d  d i r e c t i o n  bu t  i s  c l i pped  on the  
view area boundary. 

The r e s u l t i n g  p o i n t  becomes the  cur ren t  graphic pos i t i on ,  even i f  i t  i s  
ou ts ide  the  view area. 

E r r o r s  
i 
l 

If there  are any er rors ,  t h e  s ta tus  code i s  returned by t h i s  func t ion .  1 
The code numbers correspond t o  the  standard PCOS e r r o r  codes, w i t h  the  
same meanings. See APPENDIX D f o r  the  e r r o r  descr ipt ions.  I f  there  a re  
no e r ro rs ,  a  zero i s  returned.  

L .  l 
l 
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Displays a  p o i n t  a t  t he  s p e c i f i e d  absolute pos i t i on .  

Function Declaration 

FUNCTION MarkerAbs ( x  : REAL4 ; 
y : REAL4 : INTEGER ; EXTERN ; 

Valid Input Values 

The two values "x" and "y" must be s ing le -prec is ion  rea1 numbers. 

Characteristics ! 
I 

Th is  f unc t i on  d isp lays  a  p o i n t  a t  t h e  absolute (x,y) p o s i t i o n  which i s  I I 
s p e c i f i e d  i n  world coordinates. l 

Defau l t  values w i l l  Sa sssumed f o r  coord inate space, colour,  and l o g i c  
operator  . i 

! 

I f  t h e  (x,y) coordinates spec i fy  a  p o i n t  which i s  outs ide the  view area 
b u t  w i t h i n  t h e  range o f  a  s ing le -prec is ion  f l oa t i ng -po in t  number, then no 
p o i n t ,  i s  displayed. The s p e c i f i e d  p o i n t  becomes the  cu r ren t  graphics 
p o s i t i o n ,  even i f  i t  i s  outs ide t h e  visw area. 

Errors 

I f  there  are any er rors ,  the  s ta tus  code i s  returned by t h i s  f unc t i on .  
The code numbers correspond t o  the  standard PCOS e r r o r  codes, w i t h  the  
same meanings. See APPENDIX D f o r  t h e  e r r o r  d e s c r i ~ t i o n s .  Z f  t he re  a re  
no e r ro rs ,  a  zero is returned. 



Displays a p o i n t  a t  a spec i f i ed  d is tance from the  cu r ren t  graphics posi -  
t i o n .  

Funct ion  Dec lara t ion  

FLINCTION MarkerRel ( dx : REAL4 ; 
dy : REAL4 ) : INTEGER ; EXTERN ; 

V a l i d  I n p u t  Values 

"dx" and "dy" must be s ing le -prec is ion  rea1 numbers. 

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

This  f u n c t i o n  d isp lays  a p o i n t  a t  a spec i f ied  (dx,dy) d is tance from t h e  
c u r r e n t  graphics pos i t i on .  The d is tance i s  s p e c i f i e d  i n  wor ld coordi-  
n a t e ~ .  

De fau l t  values w i l l  be assumed fo r  coordinate space, co lour ,  and l o g i c  
operator .  

1f t h e  p o i n t ,  r e s u l t i n g  from the  i n p u t  distances, i s  ou ts ide  t.he view 
area b u t  w i t h i n  the  range o f  a s ing le -prec is ion  f l o a t i n g - p o i n t  number, 
then t h e  p o i n t  i s  no t  displayed. The r e s u l t i n g  p o i n t  becomes the  cu r ren t  
graphics p o s i t i o n .  

E r r o r s  

Z f  t h e r e  are any er rors ,  the  s ta tus  code i s  returned by t h i s  funct ion.  
The code numbers correspond t o  the  standard PCOS e r r o r  codes, w i t h  the 
same meanings. See APPENDIX D f o r  t he  e r r o r  descr ip t ions .  1f there  a re  
no e r r o r s ,  a zero i s  returned. 

l 
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! Sets up t h e  M20 f o r  c r e a t i n g  graphics. 

Procedure Dec la ra t i on  

PROCEDURE OpenGraphica ; EXTERN ; 

Charac te r i s t i cs  

This procedure i n i t i a l i s e s  the  graphics environment and thus must be t h e  
f i r s t  graphics ca13 w i t h i n  an a p p l i s a t i o n  program. Z t  se t s  d e f a u l t  con- 
d i t i o n s  as f o l l o w s :  

- a s i n g l e  view area, 1abell.ed 1 

- wor ld coordinates co inc ide  w i t h  device coordinates (0.0-511.0 p i x e l s  
x  0.0-255.0 scanl  i nes )  

- black as the  backqround colour  
! - whi te as t h e  foreqroirnd and t e x t  co lours  f o r  t he  b lack and whi te sys- l 

tem and green f o r  t he  co lour  system 

- no cursor  d isp layed 

- a blank screen. 

l t  may a l s o  be used t o  r e i n i t i a l i s e  t h e  graphics environment, thus c l e a r -  
i n g  the  e f f e c t s  o f  a l 1  t h e  preceding graphics c a l l s .  The a p p l i c a t i o n  pro-  
gram handles subsequent graphics func t ions  and procedures and t h e i r  out-  
pu t  as i f  s t a r t i n g  af resh.  

E r ro rs  

This  procedure does no t  r e t u r n  e r r o r  messages. 



Transfers an image onto t h e  screen. 

Function Declaration 

FLINCTION P ixe lA r ray  ( x  w id th  : REAL4 ; 
y-height : REAL4 ; 
p 5  - ar ray  : ADSMEM ) : INTEGER ; EXTERN ; 

Characteristics 

This  f u n c t i o n  r e t r i e v e s  a rectangular  image s to red  i n t o  a one-dimensional 
a r r a y  (po in ted  t o  by " p t r  array") and d i s p l a y s  it on the  screen. The rec- 
tangu la r  image s to red  i n  memory i s  p a r t  o f  ( o r  a l l )  a  p i c t u r e  p rev ious l y  
d isp layed on a view area. 

The s i z e  o f  t he  rectangular  image t o  be d isp layed i s  "x width" wide and 
"y - heigh t "  high. These two values a r e  i n  wo r ld  coordinates. 

The image i s  d isp layed w i t h  t h e  rec tang le ' s  upper l e f t  hand corner a t  t h e  
c u r r e n t  graphics pos i t i on .  The d e f a u l t  value f o r  l o g i c  operator i s  
assumed. 

The two parameters "x width" and "y he igh t "  need n o t  correspond t o  t he  
f u l l  s i z e  o f  t he  ymage imp l i ed  b y  the,  a r ray .  Z f  t he  rectangular  image 
s to red  i n  t he  a r r a y  i s  r e l a t i v e l y  l a r g e  compared t o  t h i s  f unc t i on ' s  argu- 
ments "x width" and "y height", then o n l y  p a r t  o f  t he  s to red  image i s  
displayed: The r i g h t  and bot tom edge o f  t he  image are c l ipped.  

I f  the  rec tangu la r  image s to red  i n  t h e  a r r a y  i s  smal ler  than t h a t  imp l i ed  
by t h e  arguments "x width" and "y he igh t "  o f  t h i s  func t ion ,  then the  fu11 
p i c t u r e  w i l l  appear: Th i s  w i l l  n o t  extend t o  t h e  r i g h t  and bottom bord- 
e r s  imp l i ed  by t h e  two arguments. 

I f  the  cu r ren t  graphics p o s i t i o n  i s  t o o  c lose  t o  t he  r i g h t  andlor bottom 
edge of t h e  screen f o r  t h e  e n t i r e  image t o  be displayed, then on ly  p a r t  
o f  t h e  image i s  d isp layed and the  r e s t  o f  i t  i s  c l i pped  a t  t h e  screen 
edge. 

Errors 

I f  the re  a re  any e r ro rs ,  t h e  s t a t u s  code i s  re tu rned by t h i s  func t ion .  
The code numbers correspond t o  t h e  s tandard PCOS e r r o r  codes, w i t h  t he  
same meanings. See APPENDIX D f o r  t h e  e r r o r  descr ip t ions .  I f  there  a r e  
no e r r o r s ,  a  zero  i s  returned. 

, 
I 
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Draws a  connected sequence o f  l i n e s .  

Funct ion  Dec lara t ion  

FLINCTION P o l y l i n e  ( numb o f  p o i n t s  : INTEGER ; 
p t r  X a r G y  : ADSMEM - 
p t r I Y a r r a y  : ADSMEM i : INTEGER ; EXTERN ; 

V a l i d  I n p u t  Values 

numb - o f  - po in ts :  t h i s  value must be equa1 t o  o r  greater  than 2. 

The two arrays,  pointed t o  by " p t r  - Xarray" and " p t r  - Yarray", must conta in  
s ing le -prec is ion  rea1 numbers. 

Charac te r i s t i cs  

Th is  func t i on  draws l i n e s  connect ing t h e  p o i n t s  s p e c i f i e d  by the  two 
arrays.  The two ar rays  are  the  same s i z e  and conta in  s ing le -prec is ion  
rea1 numbers. A coord inate i s  made up of element Xarray[J] o f  t he  f i r s t  
a r ray  and element yar ray [J ]  o f  t h e  second a r ray .  The parameter 
"numb o f  po in t s "  conta ins an i n tege r  spec i f y i ng  the  number of po in t s  t o  
be connected. The po in t s  a re  ahsolute l oca t i ons  i n  the  wor ld  coordinates. 

De fau l t  values w i l l  he assumed f o r  coordinate space, co lour ,  l o g i c  opera- 
t o r ,  and l i n e  class. 

The a p p l i c a t i o n  progran must declare and a l l o c a t e  t h e  two coordinate 
arrays.  Each a r ray  conta ins s ing le -prec is ion  rea1 numbers; the  h igh 
order word must precede the  Low-order word. The s i z e  o f  each a r ray  must 
be a t  l e a s t  la rge  enough t o  s t o r e  as many double-word numhers as there  
are po in t s .  

The f i g u r e  w i l l  n o t  be a  closed polygon unless the  f i r s t  and l a s t  p o i n t s  
s p e c i f i e d  by t h e  ar rays  coinc ide.  

I f  the  coordinates spec i f y  p o i n t s  t h a t  are no t  w i t h i n  t h e  view area, then 
the  f i g u r e  w i l l  be c l i pped  on the  view area boundary. I f  t h e  l a s t  p o i n t  
i s  ou ts ide  the  view area, i t  nevertheless becomes the  cu r ren t  graphics 
p o s i t i o n  . 

E r r o r s  

I f  the re  are  any er rors ,  t h e  s ta tus  code i s  returned by t h i s  funct ion.  
The code numbers correspond t o  the  standard PCOS e r r o r  codes, w i t h  the  
same meanings. See APPENDIX D f o r  t he  e r r o r  descr ip t ions .  I f  there  a re  
no e r ro rs ,  a  zero i s  returned. 



Displays the  s p e c i f i e d  po in t s .  

Funct ion Dec lara t ion  

FLINCTZON Pol.yMarker ( num p o i n t s  : INTEGER ; 
ptr-xarray : ADSMEM ; 
pt.rYarray - : ADSMEM 1 : INTEGER ; EXTERN ; 

V a l i d  I npu t  Values 

num - poin ts :  t h i s  value must be equa1 t o  o r  greater  than 1. 

The two arrays,  po in ted  t o  hy p t r  -- Xarray and p t r  - Yarray must conta in 
s ing le -prec is ion  rea1 ni~mhers. 

Charac te r t s t i cs  

This  func t i on  d i sp lays  t h e  number o f  p o i n t s  s p e c i f i e d  by "num points";  
each one i s  i d e n t i f  i e d  hy the  coordinates s p e c i f i e d  by the  two a r rays .  A 
coordinate i s  made !?p o f  element Xarray[. l ]  o f  t he  f i r s t  a r ray  and eleinent 
Yarray[J] o f  t h e  second ar ray .  The two arrays are  the  same s i z e  and con- 
t a i n  s ing le -prec is ion  rea1 numbers. The po in t s  are absol u te  l oca t i ons  i n  
world coordinates. 

Defau l t  values w i l l  be assumed f o r  coordinate space, co lour ,  and l o g i c  
operator .  

The two arrays, po in ted  t o  hy " p t r  Xarray" and " p t r  Yarray", must conta in  
values w i t h i n  t h e  use r ' s  wor ld coo7dinate space de fyn i t i on .  The appl ica-  
t i o n  program must declare and a l l o c a t e  the  two coordinate arrays.  Each 
a r ray  conta ins s ing le -prec is ion  rea1 numbers; the  h igh order word must 
precede the  low order  word. The s i ze  o f  each a r ray  must be a t  l e a s t  l a rge  
enough t o  s t o r e  as many double-word numbers as there  a re  po in ts .  

The coordinates which s p e c i f y  p o i n t s  t h a t  are outs ide t h e  view area w i l l  
no t  be d isp layed and no e r r o r  message i s  generated. However, t h e  cur ren t  
graphics p o s i t i o n  w i l l  t r a c k  these non-v is ib le p o i n t s  and i f  t h e  l a s t  
p o i n t  i s  outs ide the  view area i t  nevertheless becomes t h e  c i i r ren t  graph- 
i c s  pos i t i on .  

E r r o r s  

If there  are any e r ro rs ,  t h e  s ta tus  code i s  re tu rned by t h i s  func t ion .  
The code numbers correspond t o  t h e  standard PCOS e r r o r  codes, w i t h  the  
same meanings. See APPENDIX D f o r  t h e  e r r o r  descr ip t ions .  I f  there  a re  
no e r ro rs ,  a  zero i s  returned. 
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Chooses which cursor i s  t o  be displayed. 

Funct ion  Dec lara t ion  

FUNCTION SelectCursor ( cursor num : INTEGER ) : INTEGER ; EXTERN ; 1 - 

V a l i d  I n p u t  Values 

cursor - num : 0..2 ; s p e c i f i e s  the  cursor  t o  be d i s ~ l a y e d  

0: ne i the r  cursor 
1 : the  graphics cursor  
2 :  t he  t e x t  cursor ,  

Charac te r i s t i cs  

This  f u n c t i o n  chooses which cursor ( i f  any) i s  t o  be displayed. 

1f selected,  t he  t e x t  cursor i s  d isp layed and t e x t  w i l l  be d isp layed 
s t a r t i n g  frorn t h a t  p o s i t i o n .  

I f  selected, t he  graphics cyrsor  i s  d isp layed w i t h  i t s  upper l e f t  hand 
corner a t  t he  cu r ren t  graphics p o s i t i o n .  However, subsequent graphics 
o u t p u t w i l l  no t  s t a r t  from t h i s  p o i n t  unless the  cur ren t  graphics pos i -  
t i o n  has been updated t o  t h i s  sarne l o c a t i o n .  

The t e x t  and graphics cursor do no t  u s u a l l y  occupy the  same p o s i t i o n .  The 
two cursors cannot be d isp layed simultaneously. 

E r r o r s  

1f the re  are any e r ro rs ,  t h e  s ta tus  code i s  returned by t h i s  f unc t i on .  
The code numbers correspond t o  the  standard PCOS e r r o r  codes, w i t h  the  
same meanings. See APPENDIX D f o r  t h e  e r r o r  descr ip t ions .  I f  the re  a re  
no e r ro rs ,  a zero i s  returned. 



i 
l Selects t h e  co lour  f o r  subsequent graphics output .  
I 

1 
l Funct ion Dec la ra t i on  

i 
1 FUNCTZON SelectGrColour ( co lour  - code : ZNTEGER ) : ZNTEGER ; EXTERN ; 
l 
i 
7 1 V a l i d  I n p u t  Values 

On monochrome systems, "colour - code" s e l e c t s  e i t h e r  b lack  o r  whi te t o  be 
t h e  graphics co lou r  a t t r i b u t e :  

"colour - code" graphics co lour  a t t r i b u t e  I L 
)< ........................................... 

b lack  
white 

On four-colour  systems, "colour code" se lec ts  t h e  co lour  a t t r i b u t e  
i n d i r e c t l y  by a c t i n g  as an index i n t o  a t a b l e  o f  f o u r  co lours  preselected 
from t h e  e i g h t  poss ib le  colours (see SetColourRep) : 

I1colour code" - graphics co lour  a t t r i b u t e  ......................................................... 

O. . 3  t h e  colour  a t t r i b u t e  associated w i t h  
each one o f  t h e  fou r  values 0, 1, 2 
and 3, depends on t h e  values s e t  hy 
d e f a u l t  o r  v i a  SetColourRep. 

The values i n  t h i s  range map t o  a value 
i n  the  range 0..3 v i a  a l o g i c a l  opera- 
t i o n  (see t h e  f o l l o w i n q  note).  

Note: B i t s  O and 2 o f  t he  b inary  representa t ion  a re  OR'd, e.g., t h e  I 

values 4 (100 b i n a r y )  and 5 (101) g i v e  1 OR O = 1 and 1 OR 1 = 1 respec- 
t i v e l y .  Th i s  s e t s  t h e  l e a s t  s i g n i f i c a n t  b i t  ( b i t  0) and b i t  1 remains 
unchanged. Thus, t h e  values 4 and 5 w i l l  become 1 a f t e r  t he  l o g i c a l  
opera t ion  (4  decimal = 100 b ina ry  which becomes 01 b i n a r y  = 1 decimal and 
5 decimal = 101 b i n a r y  which becomes 01 b i n a r y  = 1 decimal) and t h e  
co lour  i s  green ( i f  t he  d e f a u l t  value has no t  been changed). The values 6 
and' 7 w i l l  become 3 a f t e r  t h e  l o g i c a l  opera t ion  (6 decimal = 11'0 b i n a r y  
which becomes 11 b ina ry  = 3 decimal and 7 decimal = 111 b ina ry  which 
becomes 11 b i n a r y  = 3 decimal) and t h e  co lour  i s  red. 
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On eiqht-colour  systems, llcolour-codell se lec ts  t h e  colour  a t t r i b u t e  
d i r e c t l y ,  accordinq t o  t h e . f o l l o w i n q  tab le :  

"colour code" - qraphics colour  a t t r i b u t e  

b lack  
qreen 
b lue  
cyan 
red  
y e l  l ow 
magenta 
white- 

Charac te r i s t i cs  

This f u n c t i o n  s e l e c t s  t h e  spec i f  i e d  colour f o r  subsequent qraphics out- 
put .  There a re  d i f f e r e n t  e f f e c t s  on monochrome, four-colour  and e iqh t -  
co lour  systems . 

Er ro rs  

I f  there  are any e r r o r s ,  t he  s ta tus  code i s  returned by t h i s  func t ion .  
The code numbers correspond t o  t h e  standard PCOS e r r o r  codes, w i t h  the  
same meanings. See APPENDIX D fo r  t h e  e r r o r  descr ip t ions .  I f  there a re  
no e r ro rs ,  a zero i s  returned.  



Selects the  colours f o r  subsequent t e x t  output.  
I 

I 

I 

i 
Funct ion Dec lara t ion  

FUNCTION SelectTxColour ( f g  code : INTEGER ; 
bgcode  - : INTEGER : INTEGER ; EXTERN ; 

V a l i d  I npu t  Values 

f g  - code: 0..7 

bg code : 0. .7 - 
On monochrome systems, i f  the  foreground co lour  " f g  code" i s  s e t  t o  b lack 
(O), the  background co lour  "bg code" may be se t  t o  àny value i n  the  range 
1. .7 (wh i te ) .  The d e f a u l t  va lue  f o r  t he  background colour  i s  black. 

On four  co lour  systems, each parameter se lec ts  the  co lour  a t t r i b u t e  
i n d i r e c t l y  by a c t i n g  as an index i n t o  a  t a b l e  o f  four  co lours  preselected 
from the  e igh t  poss ib le  co lours  (see SetColourRep) : 

"bg code" and t e x t  co lour  a t t r i b u t e  
"f gcode"  - 
.................................................. 

O. . 3  the  co lour  a t t r i b u t e ,  associated 
w i t h  each one o f  t he  fou r  values 
0, 1, 2 and 3, depends on the  
values s e t  v i a  SetColourRep. 

4. .7 the  colours se lec ted  are  not  
e a s i l y  p red i c tab le .  

. . 

. . 

, ..., . 'i, t' ' 3  
. . .. . 

, .  . 'I., 
\ 

1; .I 1 
. . ,  

. , 
, j 
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i 
i 
i 
l 
l l 

On e i g h t  co lour  systems, each parameters se lec t s  t he  co lour  a t t r i b u t e  
d i r e c t l y ,  according t o  t he  f o l l o w i n g  t a b l e :  

l 

" fg  code" and t e x t  co lour  
"bg-code" - a t t r i b u t e  ............................. 

b lack  
green 
b l v e  
C yan 
red  
yel low 
magenta 
wh i te  

Characteristics 

This  f u n c t i o n  s p e c i f i e s  the  co lours  t o  be used as the  foreground and 
background o f  t e x t  output.  Text is d isp layed i n  t h e  foreground co lour .  

1 

The background colour  a l s o  a f f ec t s  t h e  ClearViewArea f u n c t i o n  and t h e  1 
"PRESET" log ic -cpera tor  (se9 SetColourLogic) . I 

The values s e t  S y  t h i s  f u n c t i o n  ho ld  u n t i 1  it i s  c a l l e d  again. 

There are  d i f f e r e n t  e f f e c t s  on monochrome, four-c.olour 2nd e igh t - co lou r  
systems. 

Errors 

Z f  t h e r e  are any e r ro rs ,  the s t a t u s  code i s  returned hv t h i s  f unc t i on .  
The code numbers correspond t o  t h e  standard PCOS e r r o r  codes, w i t h  the  
same meanings. See APPENDZX D f o r  t h e  e r r o r  descr ip t ions .  Z f  t he re  a r e  
no e r r o r s ,  a  zero i s  returned. 



Act iva tes  t h e  selected view area. 

Funct ion Dec la ra t i on  

FUNCTZON ~ e l e c t ~ i e w ~ r a n s  ( view - area num : INTEGER ) : ZNTEGER ; 
EXTERN ; 

1 V a l i d  I n p u t  Values 
i 
l 

i view area num : 1 . . l 6  - 

l 
j C h a r a c t e r i s t i c s  

1 This f u n c t i o n  ac t i va tes  the  s p e c i f i e d  view area which has prev ious ly  been 
1 de f ined v i a  DivideViewArea. A l 1  t e x t  and graphics output  w i l l  be 
I 

d isp layed on t h i s  view area and i s  entered i n  accordance w i t h  i t s  a t t r i -  
I butes ( co lou r  , world coordinate space, t e x t  spacing, cu r ren t  t e x t  and 
I g raphics pos i t i ons ,  etc.) .  

E r r o r s  

Z f  t h e r e  are  any er rors ,  t he  s t a t u s  code i s  returned by t h i s  funct ion.  
The code ni~mbers correspond t o  t h e  standard PCOS e r r o r  codes, w i t h  the  
same meanings. See APPENDIX D f o r  t h e  e r r o r  descr ip t ions .  Z f  there  a r e  
no e r r o r s ,  a zero is returned. 
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I 

Defines a  l o g i c  operator t h a t  in f luences the  output  co lour .  l 

1 

Funct ion Dec la ra t i on  l 

FUNCTION SetColourLogic ( logop code : INTEGER ) : INTEGER ; EXTERN ; 
l 

! 

V a l i d  I n p u t  Values 
l 

I 

logop - code: 0..5 

O PSET: g raph ics  output  i s  d isp layed i n  t h e  d e f a u l t  co lour  o r  i n  t h e  I 
co lou r  s p e c i f i e d  v l a  the  l a s t  SelectGrColour c a l l .  1 

1  XOR: t he  graphics colour  and the  colour  o f  the  t a r q e t  p i x e l  a re  I 

l o g i c a l l y  XOR1d. Graphics output  i s  drawn i n  the  r e s u l t i n g  
co lour ,  e.g., i f  the  cu r ren t  graphics co lour  i s  b l i ie  (010 
b i n a r y )  and the  p i x e l s  on which t h e  geometr ica l  output  w i l l  
be drawn a re  yel low (101 b inary ) ,  then t h e  r e s u l t i n g  colour  
i s  wh i te  (010 XOR 101 = 111). 

I 
I 

I 

2 AND: 
l 

t h e  graphics colour  and t h e  colour  o f  t h e  t a r g e t  p i x e l  a r e  
l o g i c a l l y  AND1d. Graphics o l i tput  i s  drawn i n  the  r e s u l t i n g  

! 
! 

co lour ,  e.g., i f  t h e  cu r ren t  graphics co lou r  i s  b lue (010 I 

b i n a r y )  and t h e  p i x e l s  on which t h e  geometrica1 output w i l l  1 
be drawn are  yel low (101 b inary ) ,  then t h e  r e s u l t i n g  colour  
i s  b lack  (010 AND 101 = 000). 1 I 

3 NOT: t h i s  i s  a  unary operator t h a t  complements the  colour  o f  t h e  
t a r g e t  p i x e l  ( the  cur ren t  graph2cs co lour  i s  i r r e l e v a n t ) ,  
e.g., i f  the  t a r g e t  p i x e l  i s  ye l low (101 b ina ry )  then the  
r e s u l t i n g  colour  i s  b lue  (010 b ina ry ) .  

4 OR: t h e  graphics colour  and t h e  colour  o f  t h e  t a r g e t  p i x e l  a re  
l o g i c a l l y  OR'd. Graphics output  i s  drawn i n  the  r e s u l t i n g  
co lour ,  e.g., i f  the  cu r ren t  qraphics co lour  i s  b lue  (010 
b i n a r y )  and the  p i x e l s  on which t h e  geometr ica l  output  w i l l  
be drawn are yel low (101 b inary )  then t h e  r e s i ~ l t i n g  colour  
i s  wh i te  (010 OR 101 = 111). 

5 PRESET: t h e  graphics colour  i s  se t  t o  t h e  background colour  which i s  
b l a c k  on t h e  monochrome and e i g h t  co lour  systems i f  the  
d e f a u l t  values remain unchanged; i t  i s  a l s o  b lack  on t h e  
f o u r  co lour  system i f  t h e  de fau l t  values remain unchanged. 

Charac te r i s t i cs  

This  func t i on  s p e c i f i e s  a  l o g i c  operator t h a t  w i l l  i n f luence the  output  
co lour  ( f o r  a l 1  subsequent output  except t e x t )  on a  p ixe l -by-p ixe l  basis .  



When new output  i s  d isp layed the  l o g i c  opera t ion  i s  app l i ed  one p i x r l  a* 1 ', i I 
a  t ime. The l o g i c  opera t ions  dea1 w i t h  t h e  numbers i n  t he  0..7 ranqe, a s  1 
t h ree -b i t  b i n a r y  q u a n t i t i e s .  l l 

The s p e c i f i c  r e s u l t s  vary depending on the  system con f i gu ra t i on .  Mono- 
chrome systems t rans form t h e  niimbers i n  t he  range 2. .7 t o  1,  thus t h e  
on ly  operands are  O and 1, which are  the  co lours  b lack  and white respec- 
t i v e l y .  

E igh t  co lour  systems make no t rans format ion  and deal w i t h  t he  numbers 
d i r e c t l y  as co lours ,  w i t h  corresponding r e s u l t s .  

Four co lour  systems t r e a t  t h e  numbers n o t  d i r e c t l v  as co lours  bu t  as 
i nd i ces  i n t o  t he  four-co lour  t a b l e .  P r e d i c t i n g  t h e  f i n a 1  r e s u l t  i s  poss i -  
b l e  b u t  requ i res  some c a l c u l a t i o n .  

J 

\ , I  

Errors 

l f  there  a re  any e r r o r s ,  t he  s t a t u s  code i s  re tu rned by t h i s  func t ion .  
The code numbers correspond t o  t h e  standard PCOS e r r o r  codes, w i t h  t he  
same meanings. See APPENDIX 0 f o r  t he  e r r o r  desc r i p t i ons .  Z f  there  a r e  
no e r ro rs ,  a  zero i s  returned.  
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Sets one o f  the four colour indices t o  one o f  the e ight  M20 colours. 

Function Declarat ion 

FUNCTION SetColourRep ( index : INTEGER ; 
colour : ZNTEGER : IN'TEGER ; EXTERN ; 

I l 
Va l id  Input  Values 

l 
I 
l 

/ 
I index 0. . 3  
l 

i ! 

\, colour: 0..7; the fo l lowing t ab le  shows the corresponding colour a t t r i -  
butes : 

"colour" graphics colour a t t r i b u t e  

black 
green 
blue 
cyan 
red 
y e l  low 
magenta 
whi t e  

Character ist ics 

This funct ion i s  used on four-colour systems and has no e f f e c t  on mono- 
chrome and on eight-colour systems. It sets one o f  the four colour 
indices t o  one o f  the e igh t  IY20 colours. 

Er rors  

I f  there are any errors,  the s ta tus code i s  returned by t h i s  function. 
The code nurnbers correspond t o  the standard PCOS er ror  codes, w i th  the 
same meanings. See APPENDIX D f o r  the e r ro r  descriptions. I f  there are 
no errors,  a zero i s  returned. 



i Sets t h e  b l i n k  r a t e  f o r  t he  graphics cursor.  

Funct ion Dec lara t ion  

FUNCTZON SetGrCsrRlinkrate ( r a t e  : ZNTEGER ) : INTEGER ; EXTERN ; 

l 
I V a l i d  Lnput Values 
1 
I ra te :  0..20 
i 0 : t h e  cursor i s  l e f t  ON cont inuously  1 1. .20 : t h e  cursor b l i n k s  "rateU/2 t imes per second 
l 

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

1 Th is  f u n c t i o n  s e t s  t h e  b l i n k  r a t e  f o r  t h e  qraphics cursor ,  from t h e  
steady s t a t e  t o  t h e  spec i f i ed  s t a t e  chanqes per second (from OFF t o  ON o r  

l 

from ON t o  OFF). The spec i f i ed  value i s  t runcated t o  t h e  nearest 50 m i l -  
l iseconds.  

This  f u n c t i o n  does not  se lec t  which cursor i s  t o  be displayed, t h e  
SelectCursor f unc t i on  does t h i s .  

E r r o r s  

Z f  t he re  a r e  any e r ro rs ,  t h e  s ta tus  code i s  returned by t h i s  f unc t i on .  
The code numbers correspond t o  t h e  standard PCOS e r r o r  codes, w i t h  t h e  
same meanings. See APPENDZX D f o r  t h e  e r r o r  descr ip t ions .  Z f  there  are  
no e r r o r s ,  a zero i s  returned. 



l 

THE H20 PASCA1 GRAPHZCS LIBRARY 

I 
i Def ines the  graphics cursor  shape. 

i Funct ion Dec la ra t i on  ! 
1 I 

1 FUNCTZON SetGrCsrShape ( p t r  - ar ray  : ADSMEM ) : ZNTEGER ; EXTERN ; 
l 

l 
i 

Charac te r i s t i cs  I 
l 

This f unc t i on  de f ines  the  graphics cursor shape according t o  the  contents 
of  t h e  ar ray  po in ted  t o  by "p t r  array". Th is  a r ray  cons is ts  o f  6 one- 
word (2  bytes) elements, each conta in ing  a 1 6 - b i t  unsigned in teger .  Sach 

I I by te  i s  a bit-map o f  a scan l ine  o f  t he  cursor.  The f i r s t  element's high- 
order byte i s  t h e  t o p  scan l ine  o f  t he  new cursor ;  t h e  s i x t h ' s  element 
low-order byte i s  t h e  l a s t  scanl ine o f  t he  new ci i rsor.  

This  f unc t i on  does not  s e l e c t  which cursor i s  t o  he displayed, t h e  
SelectCursor f unc t i on  does t h i s .  

E r r o r s  1 
, 
l 

Z f  there  are any e r ro rs ,  t h e  s ta tus  code i s  re tu rned by t h i s  f i inc t ion .  
The code numbers correspond t o  the  standard PCOS e r r o r  codes, w i t h  the  
same meanings. See APPENDZX D f o r  t h e  e r r o r  descr ip t ions .  I f  there  a re  
no er rors ,  a zero i s  returned. 



Determin'es the  graphics output  f o r  t h e  LineAbs and LineRel funct ions. 
l 
1 

Funct ion Dec lara t ion  

FLINCTION SetLineClass ( c lass  num : INTEGER ) : INTEGER ; EXTERN ; - 

V a l i d  I n p u t  Values 

c lass  nurn: 0.. 2 - 
0: l i n e  
1: hol low rec tang le  
2: s o l i d  rectanqle. 

Charac te r i s t i cs  

I 
This f u n c t i o n  determines whether t he  graphics output  f o r  t he  LineAbs and 

I L ineRel func t ions  w i l l  be a l i n e ,  a hol low rec tang le  o r  a s o l i d  rectan- 
g le .  I n  t he  l a t t e r  two cases, t he  wor ld coordinates spec i f i ed  i n  the  
LineAbs and LineRel f i inct ions c o n s t i t u t e  t h e  end p o i n t s  o f  the  diagonal 
o f  t h e  rectangle.  

The graphics output  w i l l  be d isp layed i n  the  cu r ren t  graphics colour.  

E r r o r s  i 
I f  the re  are  any e r ro rs ,  t he  s ta tus  code i s  re tu rned by t h i s  func t ion .  
The code numbers correspond t o  the standard PCOS e r r o r  codes, w i t h  the  
same meanings. See APPENDIX D f o r  t he  e r r o r  descr ip t ions .  I f  there  are  
no e r r o r s ,  a zero i s  returned. 



I 
THE M20 PASCAL GRAPHZCS LIBRARY 

Sets t h e  character  w id th  and t e x t  l i n e  height .  
l 

i 
I 

Function Declaration i 

FUNCTION SetTex t l ine  ( chr  w id th  : INTEGER ; 
t e x t l i n e  - he igh t  : INTEGER ) : INTEGER ; EXTERN ; 

Valid Input Values 

chr  width:  6  o r  8 - 
l \ t e x t l i n e  he igh t  : 13. .16 - 

Characteristics 

Th is  f u n c t i o n  s e t s  t h e  w id th  ( i n p i x e l s )  and t h e  t e x t  l i n e  he igh t  ( i n  
scanl ines)  o f  t h e  charac ter  space. It i s  t h e  space around each character 
which grows o r  sh r i nks ,  t he  i nd i v i dua1  charac ter  s i z e  remaining 
unchanged. 

The values s e t  by t h i s  f u n c t i o n  ho ld  f o r  t he  c u r r e n t  v iew area and a l 1  
subd iv is ions  o f  it, o r  u r i t i l  t h e  f i i nc t i on  i s  c a l l e d  again. 

Th is  s e t t i n g  i n f l uences  t h e  w id th  o f  subsequent view area d e f i n i t i o n s .  
I n  f a c t ,  DivideViewAreals second parameter "d iv  p o i n t "  es tab l i shes  the 
d i v i s i o n  p o i n t  o f  t h e  view area. For v e r t i c a l  d i v i s i o n s ,  "d iv  p o i n t "  
expresses t h e  number o f  characters from the  o l d  view area 's  l e f t  eage. If 
the  character  w id th  i s  o f  6 p i x e l s  ra the r  than 8, then  the  l e f t  view area 
w i l l  be srnaller than  i t  would have been w i t h  8 p i x e l  characters.  

Errors 

I f  t h e r e  are any e r ro rs ,  t h e  s t a t u s  code i s  re tu rned by t h i s  funct ion.  
The code nurnbers correspond t o  t he  standard PCOS e r r o r  codes, w i t h  t he  
same meanings. See APPENDIX D f o r  t h e  err.or descr ip t ions .  I f  the re  a re  
no e r r o r s ,  a  zero i s  returned.  



j Sets the  b l i n k  r a t e  f o r  t h e  t e x t  cursor .  

1 

l Funct ion Dec lara t ion  
! 
I 

i FUNCTION SetTxCsrBl inkrate ( r a t e  : INTEGER ) : INTEGER ; EXTERN ; 
! 

I 

i 
V a l i d  l n p u t  Values 

ra te :  0..20 

O: t h e  cursor  i s  l e f t  ON cont inuoulsy 
1..20: t he  cursor  b l i n k s  "rateU/2 t imes per second 

I Charac te r i s t i cs  

Th is  funct ion se ts  the  b l i n k  r a t e  f o r  t he  t e x t  cursor,  f rom the  steady 
s t a t e  t o  the  s p e c i f i e d  s t a t e  changes per second (from OFF t o  ON or  from 
ON t o  OFF), e.g., i f  "rate" i s  s e t  t o  t h e  value 8, then there  are 8 
s t a t e s  per second, 4 "on" s t a t e s  and 4 "o f f "  s ta tes .  The spec i f ied  
value i s  t runcated t o  t h e  nearest 50 mi l l i seconds.  

Th is  f unc t i on  does no t  se lec t  which cursor  i s  t o  be displayed, t he  
SelectCursor f u n c t i o n  does t h i s .  

E r r o r s  

If there  are any e r ro rs ,  t h e  s t a t u s  code i s  returned by t h i s  funct ion.  
The code numbers correspond t o  t h e  standard PCOS e r r o r  codes, w i t h  the  
same meanings. See APPENDIX D f o r  t h e  e r r o r  descr ip t ions .  1f there  are  
no e r ro rs ,  a zero i s  returned. 



Def ines the  t e x t  cursor shape. 

Funct ion  Dec la ra t i on  

FUNCTION SetTxCsrShape ( p t r  - ar ray  : ADSMEM ) : INTEGER ; EXTERN ; 

l C h a r a c t e r i s t i c s  I I 

i I 

i This  f unc t i on  de f ines  t h e  t e x t  cursor  shape according t o  the  contents o f  I 
l 

l 
t he  a r r a y  p o i i t e d  t o  5v " p t r  array".  Th is  a r ray  cons i s t s  o f  6 one-word (2 I 

by tes)  elements, each con ta i x ing  a 16 -b i t  unsigned i n tege r .  Each byte i s  l 

1 ,, l a bit-map o f  a scanl i n e  o f  t h e  cursor.  The f i r s t  element's high-order 1 
\ 

1 

1 by te  i s  t h e  top  scan l ine  o f  t h e  new cursor;  t he  s i x t h  element 's low-order 

1 by te  i s  t h e  l a s t  scan l ine  o f  t he  new cursor.  
I l 

Z f  t he  most s i g n i f i c a n t  b i t  o f  each byte i s  se t  then t h e  l e f tmos t  column 
o f  p i x e l s  w i l l  touch the  character  preceding it. 

Th is  f u n c t i o n  does no t  s e l e c t  which cursor i s  t o  be displayed, t h e  1 
SelectCursor f u n c t i o n  does t h i s .  i 

E r r o r s  

I f  the re  are  any e r ro rs ,  t h e  s ta tus  code i s  returned by t h i s  func t ion .  
The code numbers correspond t o  the  standard PCOS e r r o r  codes, w i t h  the  
same meanings. See APPENDZX D f o r  t h e  e r r o r  descr ip t ions .  I f  there are 
no e r r o r s ,  a zero i s  returned.  



i Def ines the  wor ld  coord inate space. 
I 

l 
l Function Declaration 

FUNCTION SetWorldCoordSpace ( view - area num : INTEGER ; 
xO, yO, x i ,  y l  : REAL4 ) : INTEGER ; 

EXTERN ; 

Va1 i d  Input Values 

view area num: 1 . .16. - - 
The coord inates .x0, yO, x l  , y l  a re  s ino le -prec is ion  rea1 numbers. 

I 

I 
Characteristics 

l Th is  f unc t i on  de f ines  the  user coord inate space, known as t h e  world coor- 
d ina te  space. The f u n c t i o n  may be c a l l e d  again t o  rede f i ne  the  user 's  

1 wor ld  coord inate space when requi red.  

The i n p u t  coord inates determine the  s c a l i n g  i n t e r p r e t a t i o n  w i t h i n  t h e  
s p e c i f i e d  view area and no t  t h e  view area 's  s i z e  which i s  determined v i a  
t h e  DivideViewArea func t i on .  

A l 1  subsequent graphics coord inates w i t h i n  t h e  view area w i l l  be scaled 
by a t rans format ion  r o u t i n e  us inq  t h e  i n p u t  coordinates (xO, yO) and ( x l ,  
y l ) ,  which de f i ne  t h e  endpoints o f  a  diagonal o f  t he  e n t i r e  view area. 
(xO, yO) a re  t h e  coord inates of the  lower l e f t - hand  corner and ( x l ,  y l )  
are those o f  t h e  upper r ight -hand corner o f  t he  view area. 

Errors 

I f  the re  a re  any e r r o r s ,  t h e  s t a t u s  code i s  re tu rned by t h i s  func t ion .  
The code numbers correspond t o  t h e  standard PCOS e r r o r  codes, w i t h  the  
same meanings. See APPENDZX D f o r  t h e  e r r o r  descr ip t ions .  I f  the re  a r e  
no e r r o r s ,  a  zero i s  returned.  



I 
i THE M20 PASCAL GRAPHICS LIBRARY 
I 
i 

Moves t h e  t e x t  cursor.  

Funct ion Dec lara t ion  

FUNCTION TextCursor ( column : INTEGER ; 
row : INTEGER : INTEGER ; EXTERN ; 

V a l i d  I n p u t  Values 

column: 1 . .64 or  1 . .80 

row: 1..16 o r  1..25 

Charac te r i s t i cs  

Th i s  func t i on  moves t h e  t e x t  cursor  and thereby determines t h e  nex t  
screen p o s i t i o n  a t  which t e x t  w i l l  be d isp layed i n  the  c u r r e n t  view area. 
The t e x t  cursor i s  d isp layed on ly  i f  the  SelectCursor f unc t i on  has been 
p rev ious l y  invoked, s e t t i n g  "cursor - num" t o  t h e  value 2. 

The parameter "coliimn" conta ins a numher i n  t h e  range 1. .64 o r  1 . .80, 
depending on whether the  charac ter 's  w id th  i s  8 o r  6 p i x e l s  respect ive ly .  
The parameter "row" conta ins a numher i n  t h e  range 1..16 o r  1..25, 
depending on the  charac ter 's  he igh t  (see SetText l ine) .  

A f u l l - sc reen  view area may be 64 columns wide and 16 rows h igh  o r  80 
columns wide and 25 rows high. The dimension which i s  cu r ren t  determines 
t h e  p o s i t i o n  o f  anyth ing s p e c i f i e d  i n  terms o f  character counts. I f  t h e  
c u r r e n t  view area i s  srnaller than fu l l - sc reen  then t h e  amount o f  t e x t  
t h a t  i t  may conta in  depends on t h e  dimensions o f  t he  view area. 

I f  the  coordinates speci fy  a p o i n t  which i s  ou ts ide  t h e  cu r ren t  view area 
then t h e  cu r ren t  p o s i t i o n  o f  t he  t e x t  cursor  i s  unchanged. 

E r r o r s  

I f  the re  are any e r ro rs ,  t h e  s ta tus  code i s  returned by t h i s  func t ion .  
The code numbers correspond t o  t h e  standard PCOS e r r o r  codes, w i t h  the  
same meanings. See APPENDIX D f o r  t he  e r r o r  descr ip t ions .  
I f  there  are  no e r ro rs ,  a zero i s  returned. 
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ABOUT THIS APPENDIX. 

This  appendix descr ibes  t h e  O l i v e t t i  implementat ion o f  t t ie  MS-Pasca1 
language f o r  t h e  M20 o p e r a t i n g  system (PCOS). 

CONTENTS 

INTRODUCTION 

IMPLEWENTATIOFI ADDZTIONS A-l 

IMPLEMENTATION RESTRICTIONS A- 2 

UNIMPL EMENTED FEATURES A- 3 



INTRODUCTION 
i 

\ 1 

M ic rosof t  Pasca1 has been implemented f o r  a number o f  d i f f e r e n t  micro- 
computer opera t ing  systems. This appendix describes t h e  O l i v e t t i  imple- 
mentation o f  t he  MS-Pasca1 language f o r  t he  M20 ope ra t i ng  system (PCOS). 
It discusses add i t i ons  and r e s t r i c t i o n s  t o  the  language described i n  t he  
"PASCAL Language Reference IYanual" and i d e n t i f i e s  fea tures  o f  MS-Pasca1 
t h a t  are not  y e t  implemented. 

ZMPLEMENTATZON ADDITIONS 

The f o l l o w i n g  add i t i ons  have been made t o  the  language described i n  the 
l \ Reference Manual. 

1. Program parameters are ava i lab le .  When a program s t a r t s ,  there i s  a 
prompt f o r  every program parameter. You may a lso  g i ve  program param- 
e te rs  on the command l i n e  w i t h  which you invoke the  program. I f  a 
program requ i res  more parameters than appear on t h e  command l i n e ,  t h e  
remaining parameters are prompted f o r .  

For example, i f  you compile and LZNK the  fo l l ow ing  program: 

PROGRAM DEMO 
VAR INFILE, 

P1, P2, 
BEGIN 

(INFZLE, OUTFILE, P1, P2, P3); 
OUTFILE : TEXT; 
P3 : INTEGER; 

END. 

i n t o  a load f i l e  "demo.cmdH, then from the  command l i n e ,  you could 
run t h i s  program as fo l lows:  

de 1 : DATA1 ,l : DATA2,7,8,123 /CR/ 

I f  you g i v e  on ly  t h e  f i r s t  parameter on the  command l i n e ,  the program 



w i l l  proceed t o  prompt you as shown below: 

An LSTRING parameter value o f  NULL cannot be read from t h e  command 
l i n e  and i s  assumed t o  be miss ing.  You can en te r  i t  by p ress ing  t h e  
RETURN key i n  response t o  t h e  prompt. 

2. Bankers' rounding i s  used when ROUNDing rea1 numbers t h a t  end w i t h  
.5; t h a t  i s ,  odd numbers are rounded up t o  an even i n tege r ,  even 
numbers a re  rounded down t o  an even i n tege r .  For example: 

ROUND (207.5) = 208 

The f o l l o w i n g  r e s t r i c t i o n s  app ly  t o  t h i s  implementat ion o f  MS-Pascal: 

1. Z d e n t i f i e r s  can have up t o  31 characters .  Longer i d e n t i f i e r s  a re  
t runcated.  

2. Numeric cons tan ts  can have up t o  31 characters .  L i k e  i d e n t i f i e r s ,  
numeric cons tan ts  longer  t han  31 charac te rs  are t runcated.  

3. LINK f o r  t h i s  ve rs i on  o f  Pasca1 t r unca tes  g l oba l  i d e n t i f i e r s  t o  15 
characters .  

4.  The PORT a t t r i b u t e  f o r .  v a r i a b l e s  i s  i d e n t i c a 1  t o  t he  ORIGIN a t t r i -  
bute.  It does n o t  use 1/0 p o r t  addresses. 

5. The maximum l e v e 1  t o  which pròcedures can be s t a t i c a l l y  nested i s  15. 
Dynamic n e s t i n g  o f  procedures i s  l i m i t e d  by t h e  s i z e  o f  t h e  s tack.  

6. $SIMPLE c u r r e n t l y  t u r n s  of f  common subexpression op t im i za t i on .  SSIZE 
and SSPEED t u r n  i t  back on (and have no other  e f f e c t ) .  

A- 2 PASCA1 LANGUAGE USER GUIDE 
l 



UN IMPL EMENTED FEATURES 

The f o l l o w i n g  MS-Pasca1 f ea tu res  a re  n o t  p r e s e n t l y  implemented, o r  a re  
irnplemented on l y  as d iscussed below: 

1. OTHERWISE i s  n o t  accepted i n  RECORD dec la ra t i ons .  

2. Code i s  generated f o r  PURE func t i ons ,  b u t  no check ing i s  done. 

3. The extend l e v e 1  opera to rs  SHL, SHR, and I S R  a re  n o t  a v a i l a b l e .  

4. The ENABIN, DISBIN, and VECTIIV l i b r a r y  r o u t i n e s  are n o t  a v a i l a b l e .  
The INTERRUPT a t t r i b u t e  i s  ignored.  

5. No check ing i s  done f o r  i n v a l i d  GOTOs. 

6. READ, READLN, and DECODE cannot have M and N parameters. 

7. Enumerated I / O ,  p e r m i t t i n g  t h e  read ing  and w r i t i n g  o f  enumerated con- 
s t a n t s  as s t r i n g s ,  i s  n o t  a v a i l a b l e .  

8. The metacommands STAGCK, SSTANDARD, SEXTEND, and SSYSTEM can be 
given, b u t  have no e f f e c t .  

9. The SINCONST metacommand does no t  accept  s t r i n g  constants .  
i 
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ABOUT THIS APPENDIX 

Th is  appendix l i s t s  t h e  contents  o f  t h e  M20 PASCAL l i b r a r y  i n  f u n c t i o n a l  
groups. 

CONTENTS 

BYTESTREAI'I 1 /0  FLINCTIONS B-l 

BLOCK TRANSFER FUNCTlONS B- 2 

STORAGE ALLOCATION FUNCTIONS 8-3 

TIME AND DATE FUNCTIONS B-3 

IEEE-488 FUNCTIONS 8-4 

ERROR PROCEDURE 8-4 

MISCELL ANEOUS FUNCTlONS 8- 5 



BYTESTREAM I / O  F U N C T I O N S  

IVame Pa rame te r  

c l o s e d e v i c e  d i d  NORD 1 
l 

i 
f c l o s e f i l e  d i d  NORD i 

d i r e c t o r y  f i l e a d r  
f i l e l e n  

ADSMEM 
WORD 

g e t b y t e  d i d  
VAR r e t b y t e  

WORD 
B Y  T E  

g e t l e n  d i  d  
VAR l e n g t h  

WORD 
I N T E G E R 4  

g e t p o s i t i o n  d i  d  
VAR f p o s i t i o n  

WORD 
I N T E G E R 4  

g e t s t a t u s  d i d  
wordnum 
VAR parword 

WORD 
WORD 
WORD 

l o o k b y t e  d i d  
VAR r e t b y t e  
VAR buf s t a t u s  

WORD 
BYTE 
B Y  T E  

opendev ice  d i d  W0 RD 

o p e n f i l e  d i d  
mode 
e x t e n t l e n  
f i l e l e n  
b u f f e r  

WORD 
W0 R D 
WORD 
WORD 
ADSMEM 

peof  d i d  
VAR r e t s t a t u s  

W0 R D 
BOOL EAN 

p s e e  k d i  d  
f p o s i t i o n  

WORD 
ZNTEGER4 

! 
I 

p u t b y t e  d i d  
i n b y t e  

WORD 
B Y  T E  

r e a d b y t e s  ciid 
b y t e c o u n t  
buf f e r  
VAR n  r e a d  - 

WORD 
WORD 
ADSMEM 
WORD 



Pararneter 

1 

t r e a d l i n e  
l 

I 
i 

i 
l 

i rernove 

i renarne 
i 
l 

d i d  
by tecount  
b u f f e r  
VAR n  read - 

f i l e a d r  
f i l e l e n  

o l d f i l e a d r  
o l d f  l e n  
n e w f i l e a d r  
newf l e n  

WORD 
WORD 
ADSIY EM 
WORD 

ADSMEM 
WORD 

ADSMEM 
NORD 
ADSMEM 
WORD 

1 

i 
I r e s e t b y t e  d i d  WORD 
i l 

s e t c o n t r o l  d i d  
wordnurn 

1 parword 
I 
i 
I w r i t e b y t e s  d i d  
i 

j by tecount  
b u f  f e r  
VAR n  w r i t e  - 

NORD 
NORD 
WORD 

WORD 
WORD 
ADSMEM 
WORD 

BLOCK TRANSFER FUNCTIONS 

Narne Pararneter T Y P ~  

b c l e a r  

brnove 

bse t  

bwset 

s t a r t  
l e n g t h  

s t a r t  
d e s t i n a t i o n  
l e n g t h  

va l ue 
s t a r t  
b y t e l e n  

wva l ue 
s t a r t  
wordlen 

ADSi'lEM 
WORD 

ADSMEM 
ADSMEM 
WORD 

B Y  TE 
ADSMEM 
WORD 

WORD 
ADSMEM 
WORD 

PASCAL LANGUAGE USER G U I D E  
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STORAGE A L L O C A T I O N  F U N C T I O N S  
I 

Name Parameter T Y P ~  

- - 

maxsi ze VAR s i z e  

newabsanyseg VAR tab leadr  
s i  ze 

newabsolute VAR tab leadr  
s i  ze 

newlargestb lock V A 8  tab leadr  
VAR s i z e  

newsameseg VAR tab leadr  
s i  ze 

pdispose 

pnew 

VAR tab leadr  

VAR tab leadr  
s i  ze 

s t ickynew VAR tab leadr  
s i  ze 

T I M E  AND DATE F U N C T I O N S  

Name Parameter 

ADSHEM 
WORD 

ADSMEM 
WORD 

ADSMEM 
WORD 

ADSMEM 
WORD 

ADSMEM 

ADSMEM 
WORD 

AD SlvlEM 
WORD 

getdate 

ge t t ime 

se tda te  

se t t ime  

dataadr 
l eng th  

dataadr 
l e n g t h  

dataadr 
l eng th  

dataadr 
l eng th  

AD SMEM 
WORD 

ADSPIEM 
WORD 

AD SMEM 
WORD 

AD SMEM 
WORD 



IEEE-488 FLINCTIONS 

Name Parameter 

i l n i n p u t  buf f e r  
b u f  l e n  
t a l  ke radr  
l i s t e n a d r  
VAR by tes  - n o t  - read  

i p o l l  t a l  kadr 
VAR s t a t u s p t r  

i p r i n t  b u f f e r  
li stenadr  
bu f  l e n  
d e l i m i t e r  

i r e a d  coml i s t  
coml en 
b u f f e r  
buf  l e n  

ADSMEM 
NORD 
WORD 
WORD 
WORD 

NORD 
ADSMEM 

ADSMEM 
WORD 
WORD 
WORD 

ADSMEM 
WORD 
ADSMEM 
WORD 

i r e s e t  (no parameters) 

i s e t  operand WORD 

i s r q 0  (no parameters) 

i s r q l  (no parameters) 

i w r i  t e  cornl i s t  
comlen 
numadr 
numlen 

ERROR PROCEDURE 

Name Pararneter 

ADSMEM 
W0 RD 
ADSMEM 
WORD 

e r r o r  parnum 
er ro rcode  

I 
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i 
i MISCELLANEOUS FMNCTIONS 
I : 'l 

Name Parameter T Y P ~  

I 

j 
bootsys (no parameters) 

checkvol 

c r l f  

(no parameters) 

(no parameters) 
l 

b y teva l  
i 

WORD dhexbyte 

dhexlong 

dhexword 

d i s k f r e e  

longval  

wordval WORD 

volnum 
VAR secnum 

WORD 
INTEGER4 

dlonq longva l  
l 

dnumw wordval 
w id th  

INTEGER 
WORD 

d s t r  i n g  s t r i ngad r  ADSMEM 

getvo l  vbuf f e r  
b u f s i z e  
VAR vs ize  

ADSMEM 
NORD 
WORD 

parsename s t r a d r  
s t r l e n  
namep tr 
VAR v01 

ADSMEM 
WORD 
ADSMEM 
WORD 

sdevtab devname 
devlen 
VAR entrynum 
VAR devtype 
VAR t abp t r  

ADSMEM 
WORD 
BY TE 
BYTE 
ADSMEM 

search dr i ve 
mode 
i n f  i l e p t r  
f i l e l e n  
o u t f i l e p t r  
VAR f i l e p t r  

#VA!? f l e n  
VAR b l  ocknum 

INTEGER 
WORD 
AD SMEM 
WORD 
ADSMEM 
ADSMEM 
WORD 
INTEGER4 

(no parameters) setsysseg 





t 

i l 

i I 

I 
i 
i 

l 

! 
1 

1 l 

C.  M20 PASCAL GRAPHICS LIBRARY l 

j 1 - FUNCTIONAL LIST 1 
I 
l l 



ABOUT THIS APPENDZX 

This appendix l i s t s  the contents of  the M20 PASCAL graphics l i b r a r y  i n  
funct ional  groups. 

CONTENTS 

TRANSFORMATION AND CONTROL C-? 

GRAPHICS OUTPUT C-2 

GRAPHICS ATTRIBUTES C-3 

INQUIRY C-4 



'\ 
\ TRANSFORMATION AND CONTROL 

1 
i Func t ions :  
: 

Name Parameter T Y P ~  

ClearViewArea view - area - num INTEGER 

DivideViewArea d i v  o r i e n t  INTEGER 
d i v p o i n t  INTEGER 

I l 
VAR-view - area num - INTEGER 

Escape f u n c t i o n  num INTEGER 
p t r  - da tas t r uc  ADSMEM 

SelectViewTrans view - area num - INTEGER 

SetWor ldCoordSp view - area - num INTEGER 
x 0  REAL4 
Y 0  REAL4 
x l  REAL4 
Y 1  REAL4 

Procedures : 

Name Parameter T Y P ~  

CloseGraphics (no parameters) 

CloseViewTrans view - area - num 

OpenGraphics (no parameters) 

INTEGER 



GRAPHICS OUTPUT 

Functions: 

Name Parameter 

func 
p t r  Xar ray  
p t r - ~ a r r a y  
numb o f  p o i n t s  
da ta rec -  

GraphCursorRel 

GraphPosAbs 

GraphPosRel 

L ineAbs 

L i n e R e l  

MarkerAbs 

Mqr k e r R e l  

P i x e l A r  r a y  x w i d t h  
y-hei g h t  
p t r  - a r r a y  

:[NTEGER 
ADSMEM 
ADSMEM 
INTEGER 
ADSMEM 

rea14 
rea14 
ADSMEM 



M20 PASCAL GRAPHICS LZBRARY - FUNCTZONAL LIST 

Name Parameter T Y P ~  

P o l y l i n e  numb o f  p o i n t s  
p t r  XarFay 
p t r Y a r r a y  - 

Polymarker num p o i n t s  
p t r X a r r a y  
p t r - ~ a r r a y  

TextCursor c o l  umn 
row 

GRAPHICS ATTRIBUTES 

Funct ions:  

, 
Name Parameter 

INTEGER 
ADSMEM 
ADSMEM 

INTEGER 
ADSMEM 
ADSMEM 

INTEGER 
INTEGER 

SelectCursor  

Se lectGrColour  

SelectTxColour 

SetGrCsrBlnkrate  

SetGrCsrShape 

SetL ineClass 

S e t T e x t l  i n e  

SetTxCsrBlnkrate  

SetTxCsr Shape 

~~- 

cu rso r  num - 

c o l o u r  - code 

f g  code 
bg-code - 

logop  code 

index 
c o l o u r  

r a t e  

p t r  a r r a y  

c l a s s  num - 

c h r  w i d t h  
t e x t l i n e  - h e i g h t  

r a t e  

p t r  - a r r a y  

INTEGER 

INTEGER 

INTEGER 
INTEGER 

INTEGER 

INTEGER 
INTEGER 

INTEGER 

ADSMEM 

INTEGER 

INTEGER 
INTEGER 

INTEGER 

ADSMEM 



I 
I INQUIRY 

1 
1 

L Funct ions: 

Name Parameter 

I E r r o r I n q u i r y  (no parameters) I 

1 

~ n ~ ~ t t r i b u t e s  VAR graphics c o l  
VAR foregd c o l  
VAR b a c k g d c o l  
VAR l o g i c  Òper 
VAR l i n e c i a s s  

i InqCurTransNmbr VAR view area num 
1 - - 

i InqGraphCursor VAR x 
t 
! 

VAR y 
VAR b l i n k  - r a t e  

I InqGraphPos VAR x 

VAR. y 

X world coord 
Y-worldcoord 
VAR colÒur - num 

InqPixe lAr ray  X width 
Y-height 
p t r  a r ray  
VAR-inval id - code 

InqPixelCoords X world coord 
Ywor  l d c o o r d  
VAR X device coord 
VAR Y-devicecoord - - 

InqTextCursor VAR column 
VAR row 
VAR b l i n k  r a t e  - 

INTEGER 
INTEGER 
INTEGER 
INTEGER 
INTEGER 

INTEGER 

REAL4 
REAL4 
INTEGER 

REAL4 
REAL4 
INTEGER 

REAL4 
REAL4 
ADSMEM 
INTEGER 

REAL4 
REAL4 
INTEGER 
INTEGER 

INTEGER 
INTEGER 
INTEGER 

InqViewArea VAR view area w id th  INTEGER 
VAR view-areaBheight T.NTLGER 
VAR t e x t c h a r w i d t h  . INTEGER 
VAR text- l ine-height - - INTEGER 

InqWorldCoordSp VAR xO 
VAR yO 
VAR x l  
VAR y l  

C-4 PASCAL LANGUAGE USER GUIDE 
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i 
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D. SYSTEM ERRORS 





SYSTEM ERRORS 

l 
I 
! 

! . .. . 
, .. 

i 1 l i  ERROR CODE ERROR 
l (Decima11 Desc r i p t i on  

ERROR CODE 
(Hexadecimal) 

O no e r r o r  

2  syntax e r r o r  

l 

i 3 i n v a l i d  t e rm ina t i on  o f  O 3  
i n p u t  bytestream 

l 

i 
I l, , 5  i l l e g a l  f unc t i on  c a l l  O 5  
i ( /  
l 

6 over f low 06 

7 out o f  memory 07 

9  EITHER i n v a l i d  l i s t e n e r  or t a l k e r  09 
address - when re tu rned  
by an ZEEE-488 f u n c t i o n  

OR ou t  o f  range - otherwise 

10 EITHER no IEEE board - when returned OA 
by an IEEE-488 f u n c t i o n  

OR dup l i ca te  d e f i n i t i o n  - otherwise 

11 t ime ou t  e r r o r  OB 

13 type mismatch O D 

15 s t r i n g  too  long OF 

18 undefined func t i on  12 

22 missing operand 16 

2  3  b u f f e r  over f low 17 

35 window not  open 2  3  



ERROR CODE ERROR 
(Deci'mal) D e s c r i p t i o n  

ERROR CODE 
(Hexadecimal) 

3 6 unable t o  c rea te  window 24 1 

parameter ou t  o f  range 

f i l e  no t  found 

bad f i l e  mode 

f i l e  a l ready  open 

d i sk  i / o  e r r o r  

f i l e  a l ready  e x i s t s  

d i s k  t ype  mismatch 

d i s k  n o t  i n i t i a l i z e d  

d i s k  f i l l e d  

end o f  f i l e  

i n v a l i d  record  number 

i n v a l i d  f i l e  nane 

t oo  many f i l e s  

i n t e r n a 1  e r r o r  

volume name no t  found 

70 rename e r r o r  46 

71 i n v a l i d  volume number 47 

l 
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I 
I i I ERROR CODE ERROR ERROR CODE 

(Decirnal) D e s c r i p t i o n  (Hexadecirnal) 

72 volume no t  enabled 

73 i n v a l i d  password 

74 i l l e g a l  d i s k  change 4A 

75 u r i t e  p ro tec ted  f i l e  4 B 

76 e r r o r  i n  pararneter 4C 

i n v a l i d  nurnber o f  parameters 

f i l e  no t  open 

p r i n t e r  e r r o r  

copy p ro tec ted  f i l e  

paper ernpty 

p r i n t e r  f a u l t  

cornrnand no t  found 

bad l oad  f i l e  

e r r o r  i n  tirne o r  date 

c a l l  user e r r o r  

t irne ou t  

i n v a l i d  dev ice 
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I 

M20 - RS-232-C DEVICE PARAMETER TABLE 

1 
I 

This appendix d e t a i l s  t h e  s t r u c t u r e  o f  the  Device Parameter Table used 
by the  two func t ions  "getstatus"  and "setcontro l " .  These func t ions  are 
used f o r  reading and w r i t i n g  device parameters f o r  devices connected t o  
t h e  RS-2324 i n te r faces .  

A knowledge o f  the  hardware i n  quest ion i s  use fu l  f o r  a deeper 
comprehension o f  t h i s  appendix (see M20 hardware l i t e r a t u r e )  . 

WORD NUMBER i I DESCRIPTION 1 i 

Ring b u f f e r  address 
Ring b u f f e r  i n p u t  address 
Ring b u f f e r  ou tpu t  address 
Ring b u f f e r  count 
Ring b u f f e r  s i z e  
75% o f  r i n g  b u f f e r  s i z e  
50% o f  r i n g  b u f f e r  s i z e  

8251A USART c o n t r o l  p o r t  address 
8251A USART s t a t e  and e r r o r  f l a g s  
8251A USART t ime out f o r  data output 
8251A USART mode 

8253 t imer  command 
8253 t imer  c o n t r o l  p o r t  address 
8253 t imer  baudrate data p o r t  address 
8253 t imer  baud r a t e  count 

8259A PIC p o r t  A address 
8259A PIC SE01 command word 
8259A PIC - master i n t e r r u p t  mask b i t  
8259A U - s lave i n t e r r u p t  mask b i t  

( l o n g  word) 
(word) 
(word) 
(word) 
(word 
(word) 
(word) 

(word) 
(word 
(word) 
(by te )  

(by te )  
(word 
(word) 
(word) 

(word) 
(word) 
(word) 
(word 

Word numbers O t o  7 con ta in  t he  s t a t e  o f  t he  r i n g  b u f f e r .  Words 8 t o  11 
(h igh )  con ta in  i n fo rma t i on  r e l a t i v e  t o  the  8251A (Programmable Communi- 
c a t i o n  I n t e r f a c e ) .  

Word 8 conta ins the  c o n t r o l  p o r t  address. This can assume t h e  f o l l o w i n g  
values: 

%00C3 : USART motherbi.~ard c o n t r o l  p o r t .  

%O803 : USART expansion board 1 c o n t r o l  p o r t .  

%O823 : USART expansion board 2 c o n t r o l  po r t .  



Word 9 represents t h e  s ta tus  and t h e  e r r o r  f l a g s  f o r  t he  8251 and i s  
organised i n  t he  f o l l o w i n g  way: 

STATUS BIT POSITION LEGAL VALUES MEANING 
- - .- 

Duplex mode 

( reserved ) 
. - 

Framing 
E r r o r  

Overrun 
E r r o r  

P a r i t y  
E r r o r  

/ I 
: i fu11 echoing o f  a l 1  
I ! 
i : : i npu t  
, ! i , . i No echoing o f  i n p u t  

. . . .  
. , 

i i (not  used) 

a  v a l i d  s top b i t  has 
not  been detected a t  
the  end o f  each 
character.  (Reported 
from 8251 A) 
No Framing E r r o r  

. , 

1  i l a  character has no t  
! been read be fore  the  

i i nex t  one becomes 
ava i l ab le .  (Reported 

I ' f rom 8251 A) 
O i 1 No Overrun E r r o r  

- --- ........ .A,-.. :- ..... ...............--.... 

1  1  1 ' a  change i n  p a r i t y  
' value has been 

detected. (Reported 
from 8251A) 

O ' i  No P a r i t y  E r r o r  

Timeout 
E r ro r  

1  a  t imeout has occured 
wh i l e  w a i t i n g  f o r  t h e  
Transmit Ready l i n e  

1 on the 8251A 
O , No Timeout E r r o r  

Memor y  
E r r o r  

Buf f e r  
E r ro r  

, d r i v e r  f a i l e d  t o  open 
, t o  open b u f f e r  - no 

Open Por t  c a l l  o r  
i n s u f f i c i e n t  memory. 
No Memory E r r o r  

i n t e r r u p t  r o u t i n e  
t r i e d  t o  ove rwr i t e  
t he  bu f fe r .  
No B u f f e r  E r r o r  

E-2 PASCAL LANGUAGE USER GUIDE l 
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I 
M20 - RS-232-C DEVICE PARPSSETER TABLE 

i 

1 \ - --- ----p----.-- -- 
1 ; l l 
! STATUS I !  BIT POSITION 

I l i  
I LEGAL VALLIES 1 1 MEANING 

' i .J ~ p-.------.-.- -- 
l- 
I o I I 

l 
i l ( no t  used) 
, , 

-P- i + - -  -- . - . . . . --- -- 

(reserved)  i 1 7  
L+ 
I / 17- 

- -. - - --- -- 

l 1 j / f r ee - runn ing  p ro toco l ,  

i O 1 ! Handshake p r o t o c o l  
i 1 l ,  u s i ng  XON/XOFF 

Free-running 
p r o t o c o l  

2 
! 

XOFF /XON I 

F l a g  (M20 i 
p r e v i o u s i y  1 
ac ted  as 1 
t r ans -  

XOFF charac te r ,  sen t  
i n  p rev ious  t r ans -  
miss ion.  
B u f f e r  i s  75% f u l l .  
XOFF i s  sent from 
M20 i .e. o ther  sender 
should  stop. 

XON charac te r ,  sen t  
i n  p rev ious  t rans -  
mission. 
I n p u t  b u f f e r  i s  ready 
t o  rece ive  cha rac te r s  
( d e f a u l t  s t a t e .  ) XON 
i s  sent f rom M20 i. e. 
o the r  sender should 
s t a r t  again.  

~ ! I - - 
j / 4 l I Hardware 
! , I , / '  1 

S ta te  i I I i 
; l 
I !  

i 8 

~. . . 

i hardware present  and 
1 8259A passed i n t e r r u p t  
1 mask t e s t .  
i No hardware o r  f a i l e d  
i t e s t  

XOFF charac te r ,  de- 
t e c t e d  i n  c u r r e n t  
recep t ion .  
XOFF charac te r  i s  
rece ived  from ou ts ide .  
No cha rac te r s  w i l l  be 
t r ansm i t t ed .  

! XON charac te r ,  de- 
1 t e c t e d  i n  c u r r e n t  
I r ecep t ion .  I XON rece ived  from 
1 ou ts ide .  Characters  
l ; w i l l  be t r a n s m i t t e d  
I , ( d e f a u l t  s t a t e ) .  

l : k-. . . ... .. . ;.~: . . .  . . 
! 

( reserved)  1 1 2  1 I O I i 
- . . . . - 

: 1 .  i i ( no t  used) 

( reserved)  
--- - - - - 

( reserved)  

8 ,  ~ ~ v ~ 7 ~  . - ~~ ~ ~. .- ~~. - .... . - 

j ( no t  used) 
+ . .  ~ - -  ; t  ( no t  used) 



Word 10 conta ins the  time-out value f o r  t h e  t ransmiss ion o f  data. 

The h igh  by te  i n  word 11 i s  the  8251A Mode by te  and i s  described below: 

Number o f  Stop B i t s :  

Even P a r i t y /  
P a r i t y  Enable: 

52 S I  
O 1 1 s top b i t  
1 O 1.5 stop b i t s  
1 1 2 -stop b i t s  ( d e f a u l t )  
O O ILLEGAL 

m EP PEN 

Character Length: L2 L1 
o o 
o 1 
l o 
1 1 

Baud Rate Fac tor :  B2 B1 
1 O 

' O  o 
o 1 

8 1 1 

Disable Pari ty/Odd P a r i t y  ( d e f a u l t )  
Enable Pari ty/Odd P a r i t y  
Enable Par i ty /Even P a r i t y  
Disable Pari ty/Even P a r i t y  

5 Data b i t s  
6 Data b i t s  
7 Data b i t s  
8 Data b i t s  

( d e f a u l t )  

Asynchronous Mode 16 x ( d e f a u l t )  
Synchronous Mode 
Asynchronous Mode 1 x 
Asynchronous Mode 64 x ! 

The low b y t e  i n  word 11 , and words 12 t o  14 concern t h e  8253 t imer (Pro- 
grammable i n t e r v a l  t imer ) .  The low b y t e  i n  word 11 i s  t he  8253 command 
by te  desc r i  bed below: 

l 
E-4 PASCAL LANGUAGE USER GUIDE 1 

l 



i ., 

I Counter Se1 ec t  : S C I  SCO 

j O O Select  Counter O 
O 1 Se lec t  Counter 1 
1 O ' Se lec t  Counter 2 

, 1 1 ILLEGAL 
i 

Read/Load 
I n s t r u c t i o n :  

Mode : 

4 BCD1s/ 
B inary  
Wo r d  

RL1 RLO 
O O Counter La t ch ing  Operat ion 
O 1 Read/Load most s i g .  b y t e  o n l y  (msb) 
1 O Read/Load l e a s t  s i g .  by te  on l y  ( l s b )  
1 1 Read/Load l s b  f i r s t ,  t hen  msb 

BCD 
o 
1 

Mode O: I n t e r r u p t  on Termina1 Count 
Mode 1: Programmable One-Shot 
Mode 2: Rate Generator 
Mode 3: Square Wave Rate Generator 
Mode 4: Software Tr iggered  Strobe 
Mode 5: Hardware Tr iggered Strobe 

B ina ry  Counter (16 b i t s )  
BCD Counter ( 4  decades * 4 b i t s /  
decade 

Word 12 con ta ins  t h e  8253 c o n t r o l  p o r t  address; t h i s  can be e i t h e r  

%O1 27 motherboard t ime r  con t ro1  p o r t  

%O867 expansion board t ime r  con t ro1  p o r t  

Word 13 con ta ins  a channel address o f  an 8253 t imer .  The address can be 
one o f  t h e  f o l l o w i n g :  

%O1 21 channel O motherboard t ime r  

%O1 23 channel 1 motherboard t imer  

%O1 25 channel 2 motherboard t i m e r  

%O8 61 channel O expansion board t ime r  

%O863 channel 1 expansion board t i m e r  

%O8 65 channel 2 expansion board t ime r  



i 

I Word 14 s e t s  t h e  transmission baud r a t e  as fo l lows:  l 
l 

baud count f o r  baud r a t e  o f  50 
baud count f o r  baud r a t e  o f  110 
baud count f o r b a u d  r a t e  o f  300 
baud count f o r  baud r a t e  o f  600 
baud count f o r  baud r a t e  o f  1200 
baud count f o r  baud r a t e  o f  2400 
baud count f o r  baud r a t e  o f  4800 
baud count f o r  baud r a t e  o f  9600 
baud count f o r  baud r a t e  o f  19200 

l 
Word 15 conta ins the  8259 c o n t r o l  p o r t  address (Prgrammable I n t e r r u p t  

I Contro1 l e r  (PIC) ) . These can be: 

%O1 40 mother board PIC cont ro1  p o r t  address 

%O8 40 expansion board PIC cont ro1  p o r t  A address 

Note t h a t  even addresses f o r  programmable i n t e r r u p t  c o n t r o l  l e r  B data 
p o r t  addresses a r e  assumed t o  be 2 more than A c o n t r o l  p o r t  addresses. 

Word 16 conta ins the  SE01 (Spec i f i c  End O f  I n t e r r u p t )  command t o  be 
issued before  e x i t i n g  the  i n t e r r u p t  rou t i ne .  The SE01 i s  ca l cu la ted  
us ing t h e  formula: 

\ 
SE01 = %C0 + (2" I R  No.) 

where I R  No.is an i n t e r r u p t  r o u t i n e  number from O - 7. 

The RS-232-C SEOI's a re  t h e  fo l l ow ing :  

%OOC6 master 8259A p i c  SE01 f o r  IR3 ( t t y  mother) 
%OOCE master 8259A p i c  SE01 f o r  IR7 (expansion) 

%OOCO s lave 8259A p i c  SE01 f o r  I R O  ( p o r t  1 )  
%OOC4 slave 8259A p i c  SE01 f o r  IR2 ( p o r t  2) 

PASCAL LANGUAGE USER GUIDE 



M20 - RS-2324 DEVICE PARAIVIETER TABLE 

1 
.. -... 

,I .. The f o l l o w i n g  t a b l e  g ives  a l 1  t he  M20 i n t e r r u p t  assignments. i 
(' ,j i 

l 

Master 8259A PIC Mother Board I n t e r r u p t  Assignments: i 

I R O  : 
IR1 : 
IR2 : 
IR3 : 
IR4: 
IR5 : 
IR6 : 
IR7 : 

Slave 8259A PIC Expansion Board I n t e r r u p t  Assignments: 
', 

l 
I 

I R O  : RxD: DTE/TTY p o r t  1/Remote 8251 A 
IR1 : TxD: DTE/TTY p o r t  1 /Remote 8251 A ( no t  used 
IR2 : RxD DTE/TTY p o r t  2/Remote 8251 A 
IR3 : TxD: DTE/TTY p o r t  2/Remote 8251 A ( not  used ) 
IR4 : grounded (no t  used) 
IR5 : grounded (no t  used) 
IR6 : grounded (not  used) 

Floppy Disk C o n t r o l l e r  
Ex te rna l  Daisy Chain Request ( p o t e n t i a l l y  a slave 8259A) 

Words 17 and 18 con ta in  the  masks r e l a t i v e  t o  t he  i n t e r r u p t  leve ls .  .The 
mask values are  t h e  fo l l ow ing :  

I 

~ -~ ~~ ~~~ 

8259A PIC I n t e r r r u p t  Assignments (by b i t  w i t h  data bus s h i f t ) :  

Ex te rna l  Daisy Chain Request ( p o t e n t i a l l y  a s lave 8259A) l 

RxD: DTE TTY/Remote 8251A , 
RxD: keyboard 8251 A I 

TxD : DTE/TTY/Remote 8251 A (no t  used) l , 
P a r a l l e l  8255A PCO or PC3 

I 
I 

Ex te rna l  Daisy Chain Request (used W /  RS-232-C Expansion Board) I 

IR7 i n t e r r u p t  mask 
IR6 i n t e r r u p t  mask 
185 i n t e r r u p t  mask 
IR4 i n t e r r u p t  mask 
IR3 i n t e r r u p t  mask 
IR2 i n t e r r u p t  mask 
IR1 i n t e r r u p t  mask 
I R O  i n t e r r u p t  mask 





'l 
F. DEVICE ID (DID) ASSIGNMENTS 





DEVICE I D  (DIDI  ASSIGMMENTS 

The fo l l ow ing  t a b l e  l i s t s  a l 1  t h e  D I D  assignments. Some o f  these DID's 
represent devices which are always open, others are assigned by func- 

l 

t i o n s  o f  the  M20 PASCAL l i b r a r y .  

1 BASIC f i l e s  
2 

15 
17 Console 
18 P r i n t e r  
19 Communications RS-232-C 
20 System Disk F i l e s  (no t  accessib le t o  BASIC) 

24 
2 5 Coml (RS-232-C) 
26 C0m2 (RS-232-C) 





G. VOCABULARY 1 





This appendix reviews some o f  t he  vocabulary t h a t  i s  commonly used i n  
d iscussing t h e  steps i n  program development. The d e f i n i t i o n s  g iven a re  
intended p r i m a r i l y  f o r  use w i t h  t h i s  user guide. Thus, ne i the r  t he  i n d i -  
v i dua l  d e f i n i t i o n  nor t h e  l i s t  o f  terms i s  comprehensive. 

Some other  terms you should know are r e l a t e d  t o  stages i n  t h e  development 
and execut ion o f  a  compiled program. These staqes are: 

1. Compile tirne 

The t ime dur ing  which the  compiler i s  execut ing and dur ing  which i t  
compiles a  source f i l e  and creates a  re loca tab le  ob jec t  f i l e .  

2. L ink  t ime 

The tirne dur i73  which the  l i n k e r  i s  execut ing and dur inq  which i t  
l i n k s  together  re loca tab le  ob jec t  f i l e s  and l i b r a r y  f i l e s .  

3. Runtime 

The t ime dur ing  which a  compiled and l i n k e d  program i s  executing. By 
convention, runt ime r e f e r s  t o  the  execut ion t ime o f  your program and 
not  t o  the  execut ion t ime o f  t he  cornpiler o r  the  l i n k e r .  

The fo l l ow ing  terins p c r t a i n  t o  the  l i n k i n g  process and 'che runt ime 
l i b r a r y :  

1. Module 

A general term f o r  a  d i s c r e t e  u n i t  o f  code. There are severa1 types 
o f  modulos, i n c l u d i n g  re loca tab le  and executable modules. (Fur ther-  
more, i n  the  O l i v e t t i  PASCAL language, "module" has a  s p e c i f i c  mean- 
i n g  as one type o f  O l i v e t t i  PASCAL compiland. See the  "PASCAL Refer- 
ence Manual" f o r  d e t a i l s .  I n  t h i s  User Guide, we use the terrn 
"module" i n  i t s  general sense, unless otherwise spec i f ied . )  

The ob jec t  f i l e s  created hv the  compiler are sa id  t o  be " re loca t -  
able," t h a t  i s ,  they do not  con ta in  absolute addresses. Cink ina pro- 
duces an "executable" module, t.hat i s ,  one t h a t  conta ins the  neces- 
sary addresses t o  proceed w i t h  load ing  and running the  proqram. 

2. Rout ine 

Code, r e s i d i n g  i n  a module, t h a t  represents a  p a r t i c u l a r  procedure o r  
func t ion .  More than one r o u t i n e  may res ide  i n  a  module. 

3. Ex terna l  reference 

A v a r i a b l e  o r  r o u t i n e  i n  one module t h a t  i s  r e f e r r e d  t o  b y a  r o u t i n e  
i n  another module. 

The va r iab le  or r o u t i n e  i s  o f t e n  s a i d  t o  be "defined" o r  "publ ic"  i n  
t he  module i n  which i t  resides. 

The l i n k e r  t r i e s  t o  resolve ex te rna l  references by searching f o r  t h e  



, - v h  

d e c l a r a t i o n  o f  each such re fe rence i n  other  modules. I f  such a  ,' 'i 
i I 

d e c l a r a t i o n  i s  found, t he  module i n  which i t  res ides  i s  se lected t o  
be p a r t  o f  the  executable module ( i f  i t  i s  no t  a l ready  selected)  and 
becomes p a r t  o f  your executable f i l e .  These other  modules a re  usu- 
a l l y  l i b r a r y  modules i n  the runt ime l i b r a r y .  

If the  v a r i a b l e  o r  r o u t i n e  i s  found, t h e  address associated w i t h  i t 
i s  s u b s t i t u t e d  f o r  t he  reference i n  t he  f i r s t  module, which i s  then 
s a i d  t o  be "bound." When a  v a r i a b l e  i s  n o t  found, i t  i s  sa id  t o  be 
"undefined" or  "unresolved." 

l l .:l 4. Relocatable module l 
The module's code can be loaded and run  a t  d i f f e r e n t  l o c a t i o n s  i n  I 
memory. Relocatable modules con ta in  rou t i nes  and va r i ab les  1 
represented as o f f s e t s  r e l a t i v e  t o  t he  s t a r t  o f  t h e  module. These : 
r o u t i n e s  and va r i ab les  are sa id  t o  be a t  " re la t i ve1 '  o f f s e t  addresses. 1 I , > :  I 

When t h e  module i s  processed by t h e  l i n k e r ,  an address i s  associated 
w i t h  t h e  s t a r t  o f  the  module. 

l 

! The l i n k e r  then computes an absolute o f f s e t  address t h a t  is equa1 t o  

I 
t h e  associated address p lus  t h e  r e l a t i v e  o f f s e t  f o r  each r o i ~ t i n e  o r  

, va r i ab le .  These new computed val i ies become the  absolute o f f s e t  
I 
i addresses t h a t  a re  used i n  t h e  executable f i l e .  Compiled ob jec t  

f i l e s  and l i b r a r y  f i l e s  are a l 1  re loca tab le  modules. 

These o f f s e t  addresses are  s t i l l  r e l a t i v e  t o  a  "seqment," which 
corresponds t o  an 28000 seqment r e g i s t e r .  Segrnent addresses are  n o t  
de f i ned  by t h e  l i n k e r ;  ra ther ,  they  are  computcd when vour program 
i s  a c t u a l l y  loaded p r i o r  t o  execut ion. 

5. Runtime l i b r a r y  

Contains the  r i int ime rou t ines  needed t o  implement t he  1Y20 Pascal 
language. A l i b r a r y  module u s u a l l y  corresponds t o  a  f ea tu re  o r  sub- 
f e a t u r e  o f  t h e  M20 Pascal language. 
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H. ASCII CODE 





This  t a b l e  shows dec imal ,  hexadecimal, and b i n a r y  r e p r e s e n t a t i o n  of t h e  
ASCII code. (Boxed c h a r a c t e r s  a re  d i f f e r e n t  on n a t i o n a l  keyboards. ) 


