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This kPX diskette is unnotched to protect the software against
accidental erasures However> this protection also prevents a program
from storing information on the diskettei The program you' ve
purchased involves storing information. Therefore, before you can use
the program, you must duplicate the contents of the disket te onto a
notched diskette that doesn't have a writ~ r o tect tab covering the
notch o

To duplicate the diskette> call the Disk Operating System (DOS) menu
and select opt ion 3'> Duplicate Diski You can use t hi s opt ion wi t h a
single disk drive by manuaQy swapping source (the kPX diskette) and
destination (a notched diskette) until  the duplication process is
complete< You can also use this option with multiple disk drive

t b . 'nserting source and destination diskettes in two separate
drives and let t ing the duplication process proceed automatical y.' cal l ~
(Note. This option copies se* or by se* or, Therefore> when the
duplication is complete> any f i les previously st ored on t he
dest inat ion disket t e wil l have been destroyedi)
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I.  Pug ose

In order t o peculate widespread use of the P ascal a cmputer l anguage o n
ATARIe Bcme ~ t ers , At er i ,  I nc . ( At ar i ) w i l l  grant a  ~ xclusive ,
royalty- free l iaense t o di st ribut e the Run-Time Systen associated wi t h the
AXARX Pasaal Language System ( Pascal ' ) .

Subject t o the condi tions st ated herein, At ar i wi l l grant t o the or iginal
purchaser of P ascal ( ' L icensee )  a  m n -exclusive,  r oyalt y -f ree l  iaense t o
dist r ibute the Rm-Time System associated wi t h Pascal ( Run-Time Syst ~ ") .
Licensee i s only authorised to di st r ibute the 1 ' - Time System in an abject aode
form which i s  i dent i ca l t o  t he Run- Time System of Pascal ( APX p roduct
APX-20102), and only in mnjunctian with. and on the siane media (e.g. , disket te)
as appl icat ion progrens developed by Licensee which require the RurrTime Systan
for their  peeper operation.  E xcept a s provided above, L icensee shall  n ot  u se
ar purImr t t o authorise any person to use any of the copyrights,  t rademarks,
service marks, ar t rade nenes of At ar i wi thout At ar i ' s prior wri 't ten consent .

The Run-Time System consi st s of  t he f ol lowing f i l es : PASCAL, NON,
P ASLIB.ERI , FPLI B.ERL, GRSND.ERL. Thi s l i cense conveys r i ght s whi ch r el at e
s olely to these f ive (5 ) named f i l es . These f i l es are encoded on the disket t e
which is per t of Pascal .

II I .  The License Tean

Thi s l i cense wi l l  r un for a t e rm af  t h ree ( 3 )  y ears  f rcen the d ate  o f
purchase of Pascal.  T wo  ( 2)  e xtensions, e ach far a duration of a ne ( 1) y ear,
wil l be granted upon receipt of wr i t ten request f ran Licensee. Requests for
extension should be submitted two (2 ) senths prior t o the expirat ion of t he
then current t enn.

Li censee wi l l  be deemed to have accepted the t erms and condi t ions of
thi s Agreement when he/she di st r ibutes t o an y t hir d part y an appl ication
program which incorporates the Run-one System l icensed hereunder.
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V. Add i t i onal Terms and Condi t i ons

A . L i censee under st ands and agr ees t hat :

(1 )  Th e Run- Ti me Sy s t em i s  d i s t r i b ut ed o n a n " a s i s "  b a s i s wi t hout
w arrant y o f  any k i nd by At ar i .

( 2 )  Th e e n t i r e  r i s k  a s  t o  t h e  p e r f o r manc e an d q u a l i t y  o f  t h e
RunMime Syst em i s wi t h L i censee .

( 3 ) Shoul d t he RunWime Sy st em as i ncorpor at ed i nt o L i censee ' s p r oduct s
p r ov e d e f e c t i v e  f o l l o wi ng i t s  p ur ch ase ,  L i censee and no t A t a r i ,
A t ar i ' s  d i s t r i but or s ,  o r  r e t a i l e r s ,  assumes al l  co st s associ at ed wi t h
or r esu l t i ng f r u n use o f  L i censee ' s product s i n c l udi ng al l  necessary
repai r or serv ic in g.

(4 )  At ar i  shal l  have no l i ab i l i t y  t o Li censee or  t o  custcmer s o f  L i censee
fo r  l oss o r  damage , i n cl udi ng i nc i dent a l  and/o r consequent i a l  damage,
caused or  al l e ged  t o  b e  c aused,  d i r e c t l y  or  i n d i r e c t l y ,  b y  t h e
Run- Ti me Sy st em .  T h i s  i n c l udes ,  b ut .  i s  no t  l i m i t ed  t o ,  any
i nt err up t i on i n serv i ce or  l oss o f business or ant i c ipatory pr of i t s
resul t i ng fromm the use or oper at i on of the Run-Tim System.

B. L i c ensee sh a l l  i ndemn i f y  an d ho l d A t ar i  h ar ml es s f r om any c l a i m,
l oss , o r  l i ab i l i t y a l l egedl y ar i s i ng out o f  o r  r e l a t i ng t o t he oper at i on o f  t he
R un-Time Sy st em as used by L i censee o r  custaner s o f  L i censee pur suant t o  t h i s
A greement .

C. L i censee shal l  no t suggest ,  i mpl y or i n d i c a te  i n  a ny m anner t h at  a ny o f
hi s/ her so f t war e product s wh i ch i ncorpor at e o r use th e l i censed Run- Tine Sy st em
a r e approved o r endorsed by At ar i .

D . L i censee acknowledges t ha t  a f  ail u re  t o  c onfo rm  t o  t h e  p ro v is io ns
o f Subsect ion C o f Sect ion V wi l l  cause At ar i  i r r eparabl e harm and Atar i ' s
remedi es a t  l aw w i l l  b e  i nadequat e .  L i censee acknowledges and agr ees t hat
A t ar i  shal l  have t he r i gh t ,  i n add i t i o n t o any o t her remedi es ,  t o  ob t a i n an
i mnedi at e i n j unc t i on en j o i n i ng any br each o f  L i censee ' s ob l i ga t i ons se t  f o r t h
in Sec t i on V.C above.

E . N o wa i ver o r mod i f i c a t i on o f  any pr ov i s i ons o f  t h i s Agreement shal l  be
e f f ec t i ve unl ess i n wr i t i ng and s i gned by t he par t y agai ns t wha n such wai ve r or
m odi f i cat i on i s  sought t o be enf or ced . N o f a i l ur e o r del ay by e i t her p ar t y  i n
e xer c i s i ng any r i ght ,  power o r  remedy under t h i s Agreement sh al l  op er at e as a
waiver o f  any such r i ght ,  power or  remedy .

F. Th i s Agr eement shal l  b i nd and work  to  t h e b enefi t  o f  t h e s uccessors  a nd
a ssi gns o f  t h e p a r t i es her et o .  L i censee may no t as s i gn r i ght s o r  d el egat e
obl i gat i ons wh i ch ar i s e u nder t h i s  A greement t o  a ny  t h i r d  p a r t y  w i t h out  t h e
express wr i t t en consent of Ata r i .  Any  s uch a ss ig nment or dele gat i o n,  w i t h out
w r i t t en consent o f  At ar i ,  sh al l  be v o i d .
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G . The va l i d i t y ,  const r uc t i on and per f ormance o f  t h i s Agreement shal l
be governed by  t he subst ant i v e l aw o f  t he St at e o f Ca l i f or ni a and o f  t he
Uni ted St at es o f Amer i ca excl udi ng t hat body o f  l aw r el at ed t o choi ce o f  l aw.
A ny ac t i on or pr oceedi ng brought t o enf or ce t he t erms o f  t h i s Agreement shal l
b e brought i n  t he Count y o f Sant a Cl ar a , St at e o f Ca l i f or ni a ( i f  under St at e
l aw) or  t he Nor ther n Di st r i c t  o f Cal i f or ni a ( i f  under Federal  l aw) .

H . I n  t he event o f any l egal proceeding between the par t i es ar i s i ng f r a n
thi s Agreement ,  t he preva i l i ng par t y shal l  be ent i t l ed t o r ecover ,  i n add i t i on
to any ot her r e l i e f  awarded o r  gr ant ed ,  i t s  r easonabl e cost s and expenses ,
incl udi ng at t orneys '  f ees , i ncur red i n t he proceedi ng .

VI .  S  i f i c Di sk  r a t i n  S  t ern Excl us i on

The l i cense gr ant ed her ei n does no t  r el at e  i n  any wa y t o  t he ATARI®
Disk Oper at i ng System, DOS I l .  I nqui r i es r el a t i ng t o such a l i cense shoul d be
s ent t o :

A t ar i ,  I nc .
Hcme Ccmputer Di v i s i on
60 East Plumer i a Dr i ve
San Jose, CA, 95134
At t n : S o f t war e Acqui s i t i on Group

F or At ar i :

A tar i ,  I nc .

1265 Bor regas Avenue Name: B ruc e W. I r v i n e

P.o . Box 427 T i t l e : V . P. , HCD .Sof t war e

Sunnyval e , CA 94086 Date:
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PREFACE

P ASCA! — WHAT I S  I T . "

P a s ca l  wa s c r e a t e d b g N i k l a u s Wi r t h  t o  f a c i l i  t a t e  t e a c h i n g a
s y s te ma t i c  a p pr oa c h Co comput e r  p r o g rammi n g a n d p r o b l e m s o l v i n g .  T h i s
h i g h - l e v e l  s t r u c t u r e d pr o g rammi n g l a n g ua g e i s  s u i t e d  f o r  p r o f e s s i o n a l
s o f t wa r e d e v e l o p e r s i m a k i n g i t  a n  e x c e l l e n t  t o o l  f o r  d e v e l o p i n p a n d
mai nt a i n i n g pr ograms.

PURPOSE GF T H I S MANUAL

T h i s  r e f e r e n c e a n d o p e r a t i on s ma n ua l  d e f i n e s t h e  l a n g ua g e f e a t u r e s o f
A TAR I Pa s ca l  a n d c a n h e l p y o u Co un d e r s t a n d ho w t o  us e t h e s e f e a t u r e s ,
T h i s ma n ua l  a s sume s f a mi l i a r i t y  w i t h  t h e J e n s e n a n d Wi r t h  ' s  " P a s c a l
U se r Ma n ua l  a n d Re p o r t "  a n d t o r  I n t e r n a t i o na l  S t a n d a r d s Gr ga n z a t i on
( I SG ) d r a f t  s t a n da r d ( DPS / 7 18 5 ) .  T h e s t a n d a r d Pa s c a l  f e a t u r e s  t h a t
d i f f e r  i n  * T* R I Pa sca l  f r om t hose i n  t h e s t andar d an d i n J ensen an d
W i r t h ' s  " Rep or t "  a r e  d e s c r i b e d h e r e .  T h i s ma n ua l  a l s o c o n t a i n s
in f or ma t i o n o n how t o  o p e r a t e Ch e comp i l e r  a n d l i n k e r ) a  d e s c r i p t i o n
o f t h e i m p lement a t i on o f ATARI Pa sca l da t a  t ypes ; an d a summary of
b u i l t - i n  f e a t ur e s a n d e xa mp l e s o f  t h e i r  u s a g e .

AUDI ENCE

Th i s ma n ua l  i s  s pec i f  i c a l  l q  d e s i g n e d f o r  a dv a n c e d p r o g rammer s wh o
ar e  f a mi l i a r  w i t h P a s ca l  a n d wi t h  t h e  f e a t u r e s o f  t h e ATAR I 8 0 0 Home
C omput e r  S y s t em, T h i s ma n ua l  i s  n o t  s u i t e d  f o r  l e a r n i n g Pa s c a l  o r  t h e
A T*RI 80 0 Home Comput er .

HGW TG USE T H I S MANUAL

W e r e commen d s t a r  t i n g w i t h  t h e  I n t r o d u c t i o n a n d Ov e r v i e w <Cha p t e r  1 )
an d t he n p r o c e e d t h r o ug h Cha p t e r  2 .  wh i c h d e s c r i be s how to  o p e r a t e  t h e
s y s t e m r e commenda t i on s f o r  b a c ku p a n d a  sa mp l e p r o g r a m Co g e C y o u
s t a r t ed .  T h e r e s t  o f  t h e ma n ua l  i s  t e r h n i c a l  a n d s h o u l d b e  r e f e r r e d  t o
a s n e e de d .

PRODUCT CONS I DERATI ONS

T h e ATAR I P a s c a l  L a n g ua g e S y s t em wa s d e s i gn e d f o r  u s e b g e xp e r i e n c e d
s of t e a t e d e v e l o p e r s .  T h e s t e p s r e q u i r e d «o comp i l e  a n ATAR I P a s c a l
p r o g r a m a r e  t i m e c on sumi ng , Memor y l i mi t a t i on s d i s k e t t e  c a pa c i t y  a n d
a c c e s s t i m e w i l l  a f f e c t  p r o d uc t  p e r f or ma n c e .  * s  w i t h  o t he r AP X
p r o g ra ms i AT AR I d oe s no t  s u pp or t  t h i s  p r o d uc t  a f Ce r t h e s a 1 e .

REPGRT IN( ' PRGBLENS

A l l  d o cume n t e d p r o b l ems s ubmi t t e d  t o  T h e ATAR I P r o g r a m E xc ha ng e w i l l
b e s t u d i e d a n d c o n s i d e r e d i n  f u t ur e  r e v i s i on s o f  t h i s  p r o d u c t .



C  HAP TER 1 : ATAR I PASCAL I NTRODVCT ION AND OVERVI EW

T h i s ma n u a l  d e s c r i b e s Ch e A T * R I  P a s c a l  L a n g ua g e S y s t e m b e i n g  o f f e r e d
th r o u g h t h e ATAR I P r o g r a m E x c h a n g e as  a  s o f t w ar e  d e v e l o p ment  t o o l  f o r
p r o f e s s i o n a l  d e v e l o p e r s .  AT AR I Pa s c a l  i s  a  p s e u d o - c o d e c o mp i l e r  w h i c h
s uppor t s  t h e  I n t e r n a t i ona l  S t anda r d s Or ga n i z a t i o n ( I SO) d r a f t  s t an da r d
( DPS/ 7 18 5 a s o f  I G / I / BO ) i n c l u d i n g v a r i an t  r e c or ds > s e t s .  t y pe d a n d
te x t  f i l e s .  p a s s i n g  p r o c e d u r e s  a n d  f u n c t i o n s as  p a r a m et e r s .  ( 'O TO  o u t
o f  a  p r o c e d u re> .  c o n f or ma n t  a r r a y s  a n d p r o g r a m p a r a me t e r s .  A d d i t i o n s
t o  t h e  s t a n d a r d  a v a i l a b l e  i n  * TAR I P a s c a l  i n c l u d e :

Ad d i t i o n a l  p r e d e f  i n e d s c a l a r s : BYTE. W ORD> S TR IN (' .
O p e r a t o r s  o n  i n t e g e r s 0  ( a n d ) ~ ! ~ /  ( o r )  > ~ ' ?  ( NOT )
E l s e  o n CAS E s t a t e me n t
Nu 1 1 S t r  i n g s
*b so luCe Var i ab l es
E xt e r na l  p r o c edur es
A d d i t i o n a l  b u i l t - i n  p r o c e d u r e s  a n d  f u n c t i o n s :

gr a p h i c  s o u n d .  a n d  c o n t r o l l e r  d e f  i n i t i o n s
r e a l  a n d  t r a n c e n d e n t a l  d e f  i n i t i o n s
m ov e a n d  f i l l  p r o c e d u r e s
b i t  a n d b y t e ma n i p u l a t i o n
f  i l e ma n i p u l a t i o n  p r o c e d u r e s
h ea p ma n a gemen t  a i d s
s t r i n g ma n i p u l a t i on
a d d r e s s a n d s i z e o f  f u n c t i o n s

fhodul a r  comp i l a t i on f a c i l i t i e s

I n  a d d i t i o n > r u n - t i m e e r r o r  h a n d l i n g  p r o v i d e s  f o r  d i v i d e  b g  z e r o
c h e ck ~ h e a p o v e r f l o w c h e c k > s t r i n g  o v e r f l o w c h e c k > r a n g e c h e c k a n d
u s e r - s u pp l i e d  e r r o r  r o u t i n e s .

A TAR I P a s c a l  h a s  b e e n d e s i g n e d f o r  d a t a  p r o c e s s i n g  a p p l i c a t i o n s
c o n s i s t i n g  o f  c o mp i l e r s >  e d i t o r s >  l i n k e r s .  b u s i n e s s ~ a n d e n t e r t a i n me n t
p a c k a g e s .  I t  i s  d e s i g n e d t o  o p e r a t e  w i t h  t h e AT AR I D i s k  Op e r a t i n g
S y s t e m 2 . ()S a n d  i s  c o mp a t i b  l e  w i t h  t h e ATAR I P r o g r a m T e x t - K d i t o r  CT N3 .

T h i s  c h a p t e r  p r e s e n t s  a n  o v e r v i e w o f  t h i s ma n u a l >  t h e  s g s t e m a n d
c omp i l a t i o n  a n d r u n - t i me s g s t e m r e q u i r e me n t s > a n d  i t  d e s c r i b e s  t h e
f  i l e s  o n  t h e  d i s t r  i b u t i o n  d i s k e t t e s .

B e c a u s e o f  t h e  a v a i l a b i l i t y  o f  ma n y  t e x t  b o o k s o n  t h e P a s c a l
p r o g r a mmi n g  l a n g u a g e > t h i s  d o c umen t  i s  n o t  a  t u t o r i a l  b u t  r a t h e r  a
r e f e r en c e man ua l  an d a d e t a i l e d d es c r i p t i o n o f  t h e e x t en s i on s a n d
a d d i t i on s  t h a t m a k e A T * R I  P a s c a l  u n i q u e .  R e f e r  t o  t h e  b i b l i o g r a p h y  f o r
a d d i t i o n a l  r  e f e r e n c e m a t e r  i a l s .



I . 1 ma n u a l  Ov e r v i e w

T h e f o l l o w i n g p r o v i d e s a  b r i e f  o v e r v i e w o f  e a c h c h a p t e r  c o n t a i n e d  i n
th i s m anua l.

C ha p t e v  1 :  T h i s  c h a p t e r  i n t r o d u c e s a n d o u t l i n e s  t h e  f e a t u r e s  o f  AT AR I
P a s c a l .  p r o v i d e s a n  o v e r v i e w o f  t h e  s y s t e m a n d  i d e n t i f i e s
t ' h e s y s t e m r eq,u i r e me n t s ,

C haptev ' 2 :  T h i s  c ha p t e r  g e t s  y o u s t a r t ed .  I t  d e s c r i be s t h e
o p t i o n s o f  t h e  c omp i l e v  a n d  l i n k e r  a n d  i t  pv e s e n t s
s t ep- bg- s t ep i ns t r uc t i on s t o compiler s l i nks and vun a
sample pv ogv'am.

C ha p t e r  3 :  T h i s  c h a p t e r  d e s c v i b e s  t h e  e x t e n s i o n s  t o  ATAR I P a s c a l .  I t
p r e s e n t s  s u c h  f e a t u v e s a s mo d u l a v  c o mp i l a t i o n i  b u i l t - i n
pv'oceduv es i g  v'ap hie s an d  s ound  e x te ns i ons ,

Cha p t e r  0 ;  T h i s  c h a p t e r  b r i e f  l g  s umma r i z e s o f  t h e  r u n - t i m e e r r o v'
h a n d l i n g  r o u t i n e s .

Cha p t e v  5 :  T h i s  c h a p t e r  d e s c r i b e s  t h e  s t v u c t u r e  o f a  p v  og r a m  g e n e r a t e d
b g t h e  c o mp i l e v .  D a t a  s t ov a g e i s  a l s o  d i s c u s s e d  i n  t h i s
c hap t e r .

C hapt ev 6 :  T h i s  c ha p t e r  b r i e f l y  compar e s AT* R I Pa s ca l  an d UCSD Pa s c a l

C ha p t ev '  7 :  T h i s  c h a p t e r  d e f  i n e s  t h e  l a n g u a g e f e a t u r e s  o f  AT AR I P a s c a l .

A ppen d i x  * :  A comp l e t e d es c r i p t i o n o f  t h e  l a nguage s y n t a x

A p p e n d i x  8 :  T h e v es ev v e d w o r d s  l i s t

Appen d i x C :  *  comp l e t e d es c v i p t i o n o f  ea c h comp i l a t i o n e v v or
message

A p p e n d i x  D :  ATAR I P a s c a l  F i l e  I / O

A p p en d i x  E :  A  b i b l i o g r a p h y o f  a d d i t i o n a l  r e a d i n g  s u g g e s t i o n s

Append i x F :  P l a g er/ Mi ss i le  Demo P ro g v am

A ppendi x 0 : Hel p f ul Hi n t s



I . 2 S y s t e m O ve r v i e w

The ATARI Pa s ca l  L a nguage Sy s t em c on t a i n s  t h e Pa s ca l moni t or ed
compi l er s l i n k e r i  r u n - t i m e  s u b ro u t i n e  l i b r a r y  a nd  i n t e r p re t e r .  F i g u re
I - I  shows a d i agr am of  t he r el a t i onshi p among t hese pr oduc t s .
R e f e r e n c e  t o  t h e  * TAR I P r o g r a m- T e x t  E d i t o r  ( AP X- 2 0 0 7 S )  h a s b e en
i nc l uded t o  s how i t s  r e l a t i on s h i p  t o AT* R I Pa s c a l .

e ~TEXT E DI T OR ~i
+  +

V
S our c e
P r o gr am
f i l e

I
I

V
+ > t empor ar y wo r k f  i l e

COMP ILER I
I e r r o r me s s a g e f i  l e

+  +
I
I  t

V  + - — - - - - > r e l o c a t a b l e f i  l e r u n - t i m e  l i b r a r y
l i s t i n g f i  l e I

I

I I
I I

V V

L I NKER

V
e xec u t a b l e p r o g r am

t

V

INTERPRETER

F i g u r e  l - l  S c he ma t i c  D i a g r a m o f  AT AR I P a s c a l  Op e r a t i o n

T he ATARI Pr o gra m- Te x t  E d i t o r ma y b e u se d t o  c r e a t e an d mod i f y  t h e
P a s c a l  s o u r c e  p r o g r am. T h e c o mp i l e r  i s  u s e d  t o  t r a n s l a t e  t h e  s o u r c e
p r o g r a m i n t o  r e l o c a t a b l e ma c h i n e  c o d e .  T h e u s e r  t h e n  l i n k s  t h i s
m ach i n e c od e w i t h  t h e  r u n - t i m e s u br o u t i n e  l i b r a r y  t o  p r o duc e an
ex e c u t a b l e  o b j e c t  p r o g r a m.

l . 3  S y s t e m Re q u i r e me n t s

T h e * T * R I  P a s c a l  L a n g ua g e S y s t e m r e q u i r e s  t h e ATAR I 8 0 0 w i t h  4 8 K o f
R AN a n d t w o AT * R I  8 1 0 D i s k  Dr i v e s .  T h e AT AR I 8 2 5 8 0 - C o l umn P r i n t e r  a n d
t h e  * T AR I 8 5 0  I n t e r f a c e No d u l e  a r e  o p t i o n a l ,  A T AR I P a s c a l  a l s o



re q u i r e s  t h e * TARI Pr o gram- Tex t E d i t o r . When us i n g  A T*R I  P as c a l  i n o
c a r t r i d g e s h o u l d  b e  i n s e r t e d  i n  t h e  c a r t r i d g e s l o t .

1 . 4 Run- Ti me Requ i r emen t s

The ATARI Pa s ca l Language Sys t e m g ene ra t e s  p ro g rams t h at  u se  a v a r i e t y
o f  r u n - t i m e s u p p o r t  s u b r o u t i n e s  t h a t  a r e  e x t r a c t e d  f r o m PASL I B i  t h e
ru n - t i m e  l i b r a r g i  a n d o t h e r  r e l o c a t a b l e mo d u l e s ,  T h e s e r u n - t i me
ro u t i ne s ha n d l e s uc h ne ed- as  "m u l t i p l y "  a n d  " d i v i d e"  a nd  f i l e  i n p u t
an d o u t p u t  i n t e r f a c e  t o  t h e Op e r a t i n g S y s t e m.

1. 5 ATARI Pa s c a l  D i s t r i b u t i o n  D i s k e t t e  I n f o rm a t i o n

T h e ATAR I P a s c a l  L a n g u a g e S y s t e m i s  d i s t r i b u t e d o n  d i s k e t t e s
c omp a t i b l e  w i t h  t h e AT AR I S i O D i s k  D r i v e .  T h e s y s t e m c o n s i s t s  o f  t w o
d i s k e t t e s  c o n t a i n i n g  o b g e c t i  s o u r c e  a n d  r e l o c a t a b l e  f  i l e s .  L i s t e d
h e l o t  a r »  t h e  n a me s o f  e a c h f i  l e  a n d a  b r i  e f  d e s c r i p t i o n  o f  t h e i r
c o n t e n t s .

D i s k e t t e  1 PASCAL/ L I NKER

F i l e  Co n t e n t s

DOS. SYS *TARI D i s k Op er a t i n g Sy s t em

DUP. SYS AT*R I Dis k Gp erat i ng Sg st em

PASCAL i n t e r p r e t e r  u s e d  t o  e x e c u t e  a l 1 P a s c a l  a b gec t  p r o g r a ms .

P a s c a l  mo n i t o r  l o a d e d b g  t h e PASCAL f  i l e i  p r o v i d i n g  t h e
m en u t o  s p e c i f y  t h e  d e s i r e d  o p e r a t i o n :  c o mp i l e  l i n k  e d i t
o r r  u 'n .

L i NK P a s c a l  l i n k e r  u s e d t o  t a k e  r e l o c a t a b l e f  i l e s  ( . ERL )  a n d
r u n - t i m e  l i b r a r y  f  i l e s  a s  i n p u t  t o  c r e a t e  o b j e c t  f  i l e s
( . CON ) ,

Pa s c a l l i n k e r  p a r t  t a o .

P ASLIB. ERL Ru n - t i m e s u br o u t i n e 1 i b r a r g i n  r e  l ocat abl e  f or m. Sh o u l d
a luau s b  e 1 in k ed l a s t .

FPL I B. ERl R un - t i m e s u p p o r t  r o u t i n e s  f o r  f l o a t i n g  p o i n t  a r i t h me t i c
a n d t r a n s c e n d e n t a l  f u n c t i o n s .

QRSND. ERL R un - t i m e s u p p o r t  r o u t i n e s  f o r  g r a p h i c  s o u n d a n d
co n t r o l l e r  f  unc t i o n s .

CALC. PAS Th i s  i s  t h e  s o u r c e  f i l e  f o r  t h e  P a s c a l  d emo p r o g r a m.



D i s k e t t e  2  P a s c a 1 Comp i l e r

F i l e  Co n t e n t s

PHO P ha s e 0  o f  t h e P a s c a l  c o mp i l e r  u s e d  f o r  s y n t a x  s c a n a n d
c r ea t i o n o f  t o ken f  i l e ,

PH1 P ha s e 1  o f  t h e P a s c a l  c o mp i l e r  u s e d  t o  c r e a t e  t h e
p er ma n en t  s y mb o l  t a b l e s  a n d b u i l d  t h e  u s e r  s y mb o l s .

P has e 2 o f  t h e Pa s ca l  comp i l e r  c o n t a i n i n g c od e gen er a t i on
i n i t i a l  i za t i on .

P ha s e 3  o f  t h e Pa s c a l  c o mp i l e r  u s e d  t o  c r e a t e  t h e
r e l o c a t a b l e  ob gee t c o d e f i  l e .

P ha s e 4  o f  t h e P a s c a l  c o mp i l e r  u s e d  t o  c d mp l e t e  t h e  o b j e c t
c ode gen er a t i o n

E RRORS. TXT F i l e  c on t a i n i n g ATASC I l  t e x t  f  o r  e r r o r  me s s ag e s .

GSPROCS Th i s f i  l e  i s  t h e  i n c l ud e f  i l e  c o n t a i n i n g g r a p h i c ~ s o un d
a n d c on t r o l l e r  de f i n i t i on s .

FL TPROCS T h i s  f  i l e  i s  t h e  i n c l u d e f i  l e  c o n t a i n i n g  r e a l  n u mbe r  a n d
tr a n sc end en t a 1 f u n c t i o n dec 1 ar a  t i  o n s .

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

9 I TPROCS T h i s  f i l e  i s  t h e  i n c l u d e  f i l e  c o n t a i n i n g  d e c l a r a t i o n s  f o r
b i t  m a n i p u l a t i o n  r o u t i n e s .

HEAPSTVF T h i s  f  i l e  i s  t h e  i n c l u d e  f i l e  c o n t a i n i n g  d e c l a r a t i o n s  f o r
h ea p p r o c ed ur e s ,

DSKPROCS T h i s f  i l e  i s  t h e  i n c l ud e f  i l e  c o n t a i n i n g f  i l e ma n i p u l a t i on
p r o c e d ur e s .

STDPROCS T h i s  f  i l e  i s  t h e  i n c l u d e f  i l e  c o n t a i n i n g  s t a n d a r d P a s c a l
r o u t i n e s  i n c l u d i n g  t h e  f l o a t i n g  p o i n t  r o u t i n e s ,

ISQPROCS T h i s  f i l e  i s  t h e  i n c l u d e  f i l e  c o n t a i n i n g  I S O s t a n d a r d
P a s c a l  r o u t i n e s  e x c l u d i n g  f l o a t i n g  p o i n t  r o u t i n e s .

STRPRQCS T h i s  f i l e  i s  t h e  i n c l u d e  f i l e  c o n t a i n i n g  s t r i n g  p r o c e s s i n g
p r ocedur e s an d f unc t i on s .



CHAPTER 2 :  HOW TQ OPERATE THE P* SCAI L ANGVAGE SYSTEM

T h i s  c h a p t e r  d e s c r i b e s h o w t o  u s e  t h e AT * B I  P a s c a l  L a n g u a g e S y s t e m
c o n t a i n e d o n  t h e PASCAL / L I NKER a n d P a s c a l  Comp i l e r  d i s k e t t e s .
c  over s  t h e f  o 1 lo vin g  i n f  o rm at i  o n:

Sec t i o n 1 p r o v i de s s t e p- b g - s t e p  i n s t r u c t i on s o n how to  c ompi l e >
l i n k an d r u n a samp l e p r o gr am

S ec t i o n 2 d es c r i be s t h e comp i l e r  an d i t s  o p t i on s .

S e c t i o n 3  d e s c r i b e s  t h e  l i n k e r  a n d  i t s  o p t i o n s .

Sec t i o n 4 d es cr i be s hour t o  r u n a n o b j ec t  p r ogr am.

S ec t i o n 5 de s c r i be s t h e AT* RI Pr o g r am Te x t - E d i t o r .



2 . 1 Comp i l e  L i n k an d Ru n a Sampl e Pr o gr am

Be f o r e c o m pi l i n g  a n d  r u n n i n g  t h e  s a m pl e  p r o g r a m  d e s c r i b e d  i n  t h i s
s e c t i on ~ ma ke a ba c ku p c op y o f  a l l  d i s k e t t e s  i n c l u de d i n  t h i s
pac ka ge .

2. l . 1 Comp i l e Samp le Pr ogr am

St e p One

P l a c e  t h e PASCAL / L I NKER d i s k e t t e  i n t o  d i s k  d r i v e  1  a n d b o o t  t h e  D i s k
O per a t i n g Sy s t em 2 . QS. Then us e o p t i o n C t o  c op y t h e samp l e
c a l c u l a t i o n  p r o g r a m " CAt C. PAS " t o  a  b l a n k  d i s k e t t e  o n  d i s k  d r i v e  2 .
A t  t h i s  t i m e u s e  t h e L  o p t i o n  t o  l o a d  t h e  F i l e  n a me d " PASC* L "  f r o m
d i s k  d1 i v e  1  T h e Pa s c a l  me n u w i l l  t h e n a p p e a r .

ATARI P a s c a l
V e r s i o n  1 . ( ) :  I - Ma r - 8 2

( c ) 1982 b y  * T*R I

E ) d i t C ) ompi l e
L ) i n k R ) un
D ) o s ( l ) u i t

Ent e r  l et  t e r  an d CRETURN3:

St e p Two

Respon d t o  t h e Pa s ca l men u d i s p l aye d o n  t h e s c r een w i t h  t h e command
"C " CRETURN3 t o beg i n comp i l a t i on .

4lhe n p r omp t e d  f o r  y o u r  s o u r c e  f i l e na me s t y p e  " D2 : CALC. PAS " CRETURN3

Th e mo n i t o r  w i l l  t h e n p r omp t  y o u fo r  a  t o k e n  a n d  c o d e  f i l e  n a m e.
R e s p on d w i t h  f RETURN 3 f o r  e a c h .

A  me s s a g e w i l l  t h e n b e  d i s p l a y e d " Ch a n g e D l  t o  c o mp i l e r  d i s k . "  * t  t h i s
t i m e p l a c e  t h e Pa s c a l  Co mp i l e r  ( d i s k e t t e 2)  i n t o  d i s k  d r i v e  i  m ak e
s u r e  t h e  sa mp l e  p r o g r a m " CALC. PAS " i s  i n  d i s k  d r i v e 2  a n d  t h e n p r e s s
C RETURN 3 .

Th e c o mp i l e r  w i l l  b e  l o a d e d i n t o memor y  a n d p r o mp t  y o u  t o  c h o o s e a
li s t i n g  d e v i c e .  R e s p on d " P : "  ( p r i n t e r ) ~ "E : "  (s c r e e n ) i  o l  C RETURN3
(n o  l i s t i .n g )

T h e c o mp i l e r  w i l l  p r o c e e d t o  d i s p l a y  t h e  f o l l o w i n g  c o mp i l a t i o n
s t a t i s t i c s .

Loa d i n g Comp l i er

A TAR I P a s c a l
V e r s i o n  1 . 0 — I - K a r - 8 2

( c ) 19 8 2  b  y  A TAR I



Syn t a x Scan

Cr ea t i ng : D2 ; CALC. TOK
L i s t i n g f  i l e s  P ;  o r  E :
%ret u r n > f a r  n one

F i l e  d o e s n o t  c o n t a i n  l i n e  n u mb e r s
0 > . . . . . . . , . . . . .

In c l u d i n g  T e x t  f r a m F i l e :  D l : STDPRQCS
14>
3 2 )
64>
96>

128>
E n d o f  P h a s e 0 ( s gn t a x f  t o ken f i l e  g en er a t i o n )
S our c e  l i n e s p r a c es s ed :  13 2
L a a d i n g P h a s e
Open as  in p u t :  D 2:  CAl C. TOK
Open as  ou t p u t :  D 2:  C*L C. ERL
Ava i l ab I e Memor g;  4 3 8 7 -  ( t o t a l  sy mbo l  t a b l e  s pa c e )
U ser Ta bl e Spa ce :  3 2 64 ( a f t e r  p r e d e f  i n e d s y mb o l s )
V er s i on  i . 0  Phas e 1
4 8 8 4 8 (a n e 8 f  o r  e a c h  r o u t i n e  b o d y )
Rema i n i n g Memor g 2 10 0 ( a f  t e r  u s e r  s y mb o l s )
Ve r s i o n  i . Oi P h a s e  2
S UBREAL 1 8
A DDREAL 4 3
T F  6 4 (d e c i ma l  o f  f s e t  f r o m b e g i n n i n g )
C AL C 1 1 9
M ENU 9 1 S
CALCULAT
E x t e r n a l : TRVNC
E xternal : SQRT
E xternal : S I N
E x t e r n a l : ROUND
E x t e r n a l : OUTPUT
E xternal : L N
E x t e r n a l : I NPVT
E xternal : EXP
E x t e r n a l : COS
E x t e r n a l : ARCTAN

L i n es 130
Er r o rs . ' 0
C o d e 1 7 3 7
D at a 6 4
REPLACE D i  THEN ( p l a c e  d i s k e t t e  1  PASCAL / t  I NKER )
Typ e ~ r e t ur n > t o  c o n t i n ue ( i n  d i s k  d r i v e  i i  t h e n p r e s s CRETVRN3

M i n u t e s  l a t e r .



T h e s y s t e m w i l 1 p r omp t  y o u  t o  " REPLACE D i  THEN T y p e TRETVRN I t o
co n t i n u e . "  A t  t h i s  t i m e r e mov e t h e P a s c a l  Co mp i l e r  f r o m d i s k dr i v e  1
an d i n s er t  t h e  PASCAL / L i NKER i n  d i s k d r i v e  1  t h e n  p r e s s  1 'R ETVRNI

T h e co mp i l a t i o n  p r o c e s s w i l l  t h e n b e  c o mp l e t e d  a n d  t h e P a s c a l  me n u
w i l l  d i s p l a y ,

N OTE ; I f  t h e  c o mp i l e r  f a i l s  t o  co mp l e t e  c o mp i l a t i o n .  c h e c k  t o  s e e  i f
th e d i s k e t t e s a r e  i n  t h e p r oper d r i v es .  I f  t h e y a r e  t r y  <SYSTEM
R ESET> ,  I f  b o t h  o f  t h e s e a t t emp t s  f a i l i  t h e  o n l y  r e c o u r s e  i s  t o  t u r n
o f f  y o u r  c o mp u t e r  a n d  t u r n  i t  o n  a g a i n .

2 . 1 . 2  L i n k  Samp l e P r o g r a m

S t e p On e

T o c r e a t e  t h e  r e l o c a t a b l e  o b g e c t  f  i l e ,  r e s p o n d t o  t h e Pa s c a l  me n u w i t h
t h e  comman d " t  "  CRETVRN I t o  b e g i n  t h e  l i n k i n g  p r o c e s s .  * t  t h i s  t i me
the f o l lowing wi l l  be displayed.

L o a d i n g  L i n k e r
when L I NKER pr ompt s w i t h  " + "  e n t er
y o u r  . ERL f i l e  na me s s e p a r a t e d  b g
c omma s e n d i n g w i t h  PASL I B / S

Th e n t y p e CRETURNI

LI NKER V 1 . ()

4 lhen p r omp t e d  f o r  y o u r  f  i l e name b g  a n  a s t e r i s k  ( + ) i y o u  d o n ' t  n e e d  t o
u s e a n  e x t e n s i o n  ( . ERL )  b u t  y o u mu s t  u s e  t h e  d e v i c e  p r e f i x  " D2 : " .

Th e P a s c a l l i b r a r y  r o u t i n e s  m us t  t h e n  b e  l i n k e d  a l o n g  w i t h  y o u r
pr o gram.

A t t h i s  t i me r e s p o n d t o  t h e  f i l e n ame p r o mp t w i t h  t h e  f o l l o w i n g :

D2 : CA( Cs FPLI B r  PASLI B / S  C RETURNI

N OTE : T h i s  p r o g r a m ma y b e  u s e d a s  a n  e xa mp l e  o f  u s i n g  t h e  F l o a t i n g
P o i n t  L i b r a r y  ( F P L I B )  r o u t i n e s .

T h e l i n k e r  w i l l  t h e n d i s p l a y  t h e  f o l l o w i n g  s t a t i s t i c s  a n d p r i n t
" L I NK COMPLET E TYPE CRETURNI " .

D2: C*LC. ERL <48A7K>
D1: FPL I 8 , ERL <2FFAK>
Di : P* SL I H. ERL -C IF5GH>

U ndef i ned Symbol s

—  N o V n de f  i n e d Sqmb o 1 s



ii 4 0 5 b y t e s mv i t t e n  t o D2 : CALC. CON

T o t a l  Da t a O OBEH by t es
T o t a l  C o d e 2 8CEH b y t e s
R emai n i n g 1 4 42 H b y t e s

Li n k comp 1 et c t yp e CRETVRN3

A t t h i s  t i m e pv' es s CRETVRN3 an d t h e PASCAL men u e i 1 1 d i s p l a y .



2 . 1. 3  R u n Sa mp l e P r o g r a m

T o r u n  t h e  s a mp l e  p r o g r a m r e s p o n d t o  t h e P a s c a l me n u w i t h  t h e  comma n d
"R "  t h e n CRETURN1 t o  r u n  t h e  o b j e c t  p r o g r a m.

Y o u w i l l  t h e n b e  p r o mp t e d  f o r  t h e  f i l e n ame a n d s h o u l d  ~ e s p on d w i t h  t h e
f o l lowing:

D2 : CALC. CON

T h e c a l c u l a t i o n  p r o g r a m w i l l  b e g i n  e x e c u t i o n  d i s p l a y i n g  t h e me s s a g e
"ENTER FI RST OPERAND>" Tr y  t h i s  exampl e Fo r a d d i n g 5 . 5 t o  9 9 .  256.
F i r s t  r e s p on d w i t h  " 5 .  5 "  t h e n CRETURN1 . T h e me s s a g e " R 1 =  5 . 50 0 E+ 0 0 "
s h o u l d  b e  d i s p l a g e d f o l l o we d b g  " ENTER SECOND OPERAND'7" .  R e s p on d w i t h
" 9 9 . 2 56 "  t h e n CRETURN1 . T h e me s s a g e " R2 =  9 . 9 2 56 0 E+ 1 "  s h o u l d  b e
di s p l aye d f o l l owe d b g "ENTER OPERATOR; "  f o l l owed bg a l i s t  o f
o p e r a t o r s .  R e s p on d w i t h  t h e  o p e r a t o r  " + "  t h e n CRETURN1 . T h e r e s u l t
"104. 756 " s h ou l d  t hen b e d i s p l ay ed .  Yo u s h o u l d now p r es s t h e CESCAPE3
ke g t o r e t ur n  t o  t h e DOS menu .

Yo u h a v e n o w co mp l e t e d  t h e  c omp i l a t i  on e l i n k i n g  a n d  r u n n i n g  o f  g o u t '
f  i r s t  ATARI Pa s ca l  p r o gr am!



2 . 2 Comp i l e r Op er a t i on

2. 2 . 1  I n v o c a t i o n  a n d Fi  1e n am es

T h e ATAR I P a s c a l  L a n g u a g e S y s t e m i s  e x e c u t e d  u n d e r  t h e  ATAR I D i s k
O p e r a t i n g  S y s t e m (DQS 2 . 0 8 ) .  T o  e x e c u t e  t h e  c o mp i l e r s  p l a c e  t h e
P ASCAL / t  I NKK R ( d i s k e t t e  1 )  i n  d i s k  d r  i v e  1  a n d L OAD t h e f  i l e  c a l l e d
PASCAL f r  am  t h e  D QS m en u .  T h i s  f  i l e  i s  t h e  P a s c a l  in t e r p r e t e r  a n d  w i l  1
a utoma t i c a l l y  c a l 1 t h e Pas ca l ma n i t o r  w i t h a f  i l ename a f NON. T h e
m on i t o r  t h e n d i s p l a y s  t h e  f o l l o w i n g me n u .

* TARI Pa s ca l
V er s i o n  1 .  0 :  1- Ma r - 8 2

(c )  1982 b y ATARI

K) d 1't C ) omp i l e
L )  i n k R) un
D ) a s G ) u i t

En t e r  l e t t e r  a n d CRETURN3 :

S e l e c t  t h e f  i r  s t  c h a r a c t e r  o f  t h e  d e s i r e d  f u n c t i o n  a n d e n t e r  t h i s
c h a r a c t e r  f a l l o we d b y a CRETURN] ,

2 . 2 . 1 . 1  DQ S a n d GU I T Qp t i o n s

T he "DOS" a n d " GU17 " op e r a t i o n a l l ow s y a u t a  e x i t  t h e Pa s ca l men u a n d
re t ur n t o  t he *TARI Di s k Oper at i ng Sy stem.

2 , 2 , 1. 2 Comp i l e

W hen y a u s e l e c t  " C "  f o r  " Comp i l e . "  t h e ma n i t o r  w i l l  r e q u e s t  y a u
t a  e n t e r  t h r e e  f i  l e  na me s a n d  t h e n  l o a d  t h e  c amp l i e r .  T h e f  i r s t
r e q u e s t  i s  f o r  t h e  s o u r c e f  i l e  na me .  Y o u ma y t h e n r e s p an d w i t h  t h e
f i l e name p r e f i x  ( D2 : )  t a  i d e n t i f y  t h e  d e v i c e .  t h e  i n p u t  f i l e n a me i  a n d
th e e x t en s i on . PAS. Th e Comp i l e  f un c t i o n  t hen r e ques t s  t h e name f ar
t h e  t o k e n a n d c o d e  f i l e s ,  l f  t h e r e  i s  s u f f i c i e n t  r o o m o n  t h e  d i s k e t t e
c on t a i n i n g  t h e s o ur c e f  i l e  ya u ma y r e s pon d b y  s i mp l y  de pr e s s i n g
CRKTURN3 i n  r e s pons e t o  t h es e r e que s t s .  I f .  t h er e  i s  n o t  s u f f i c i ent
r o a m y a u ma y s p e c i f y  t h a t  t h e s e  f i l e s  b e  p l a c e d o n  s e p a r a t e  d i s k e t t e s
b y s p e c i f y i n g  t h e F UL L f  i l e  n ame a s  d e s i r e d .  NOTE :  N o n e o f  t h e
Camp i l e r  f il e s may  b e  c a s s e t t e  b as ed.

A  me s s a g e w i l l  t h e n b e  d i s p l a y e d " Ch a n g e D 1 , t o  c omp i l e r  d i s k , "  A t  t h i s
t i m e p l a c e  t h e Pa s c a l  Co mp i l e r  ( d i s k e t t e  2 )  i n  d i s k  d r i v e  l i  p l a c e  t h e
di s k e t t e  c a n t a i n i n g  y o u r  s o u r c e p r o g r a m i n  d i s k dr i v e  2  t h e n  p r e s s
CRETURN3. AT* R I Pa s ca l  t he n c r ea t e s a r e l ocatab l e  f i  l e "'"name>. ERL
w h i c h mu s t  b e  l i n k e d w i t h  t h e Pa s c a l  l i n k e r  t o  t h e  r o u t i n e s  i n  t h e
r u n - t i m e  l i b l  a r y  ( PASt I B ) .



2 . 2 . 2 Co mp i l a t i o n Da t a

T he AT* R i Pa s ca l  comp i l e r  w i l l  p e r i o d i c a l l y  d i sp l a g c ha r a c t e r s d u r i n g
t h e  f i r s t  t w o p h a s e s o f  t h e  c o mp i l a t i o n  ( P h a s e 0  a n d P h a s e  i ) .

*  p e r i o d  ( .  )  w i l l  b e  d i s p l a y e d o n  t h e  c o n s o l e  f o r  e v e r g  s o u r c e  c o d e
l i n e  s y n t a x  s c a n n e d d u r i n g Ph a s e 0 .  A t  t h e  b e g i n n i n g  o f  P h a s e  l i  t h e
a v a i l a b l e memo r g s p a c e  i s  d i s p l a y e d .  T h i s  i s  t h e  nu mb e r  o f  b y t e s  ( i n
d e c i m a l )  o f  memo r y  b e f o r e  g e n e r a t i o n  o f  t h e  s y mbo l  t a b l e ,
A ppr o xi ma t e l g  l K o f  t h e symbo l  t a b l e  s pac e i s  c onsumed b g pr e - d e f i n e d
id e n t i f  i e r s .  W h en a  p r o c e d u r e  o r  F u n c t i o n  i s  f o u n d i  a  p o u n d  s i g n  ( 0 )
w i l l  b e  d i s p l a y e d o n  t h e  c o n s o l e .  A t  t h e  c o mp l e t i o n  o f  P h a s e 1 ~ t h e
n umber o f  b y t e s  rema i n i n g  i n memor y i s  d i s p l aye d i n  d e ci ma l ,

P ha s e 2  g e n e r a t e s  o b j e c t  c o d e .  N h e n t h e  b o d y o f  e a c h p r o c e d u r e  i s
e n c o u n t e r e d  t h e  n ame o f  t h e  p r o c e d u r e  i s  d i s p l a y e d s o  t h a t  y o u
c a n s e e wh e r e  t h e  c o mp i l e r  i s  i n  t h e  c o mp i l a t i o n  o f  t h e  p r o g r a m,  T h e
l i n k e r  t N  <Na p )  o p t i o n  w i l l  l i s t  t h e  a b s o l u t e  a d d r e s s e s o f  t h e
p r oc edur e s  i n  ea c h modu l e .  Upon comp l e t i o n  t h e  f o l l o w i n g  l i n es
d ispl ay :

I  i n es l i ne s o f  s o ur c e c od e comp i l e d < i n d e c i m a l ) .
E r r o r s : n umb e r  o f  e r r o r s  d e t e c t e d .
C o d e b y t e s  o f  c o d e g e n e r a t e d  ( i n  d e c i m a l ) .
D at a b y t e s o f  da t a  r e s er ve d < i n d e ci ma l ) ,



2. 2. 3 Comp i l e r  Tog g l es

4  c o mp i l e r  t o g g l e ma y b e  i n c l u d e d i n  t h e  s o u r c e  p r o g r a m t o  s i g n a l  t h e
c o mp i l e r  t h a t  y o u w i s h  t o  e n a b l e  o r  d i s a b l e  c e r t a i n  o p t i o n s .  T h e
f o r ma t  o f  t h i s  t o g g l e  i s  ( + e  e ) wh e r e  th e  b l a n k s  ar e  f  i l l e d  i n
wi t h  t h e  t o g g l e .  Th e comp i l e r  d oe s no t  a c c ep t  b l a n k s b e f or e  t h e keg
l e t t e r  o r  t r a i l i n g  o r  i mb e d d e d b l a n k s  i n  na me s b u t  w i l l  s k i p  o v e r
le a d i n g b l a n k s ) e.  g.  ~  ( ~ 4 E  + e )  i s  t h e  s am e a s  ( a@Ewe )  i b u t  t h e  ( e %  E
+ + )  w i l l  b e  i g n o r e d .

Examp l es:

(a 4 E+%)
( ~ 4 P « )
( e 4 I  D : USERF I L E . L I Se )

2 . 2 . 3 . 1  E n t r y  P o i n t  R e c o r d Ge n e r a t i o n  ( E )

% E+ an d SE - c o n t r o l  t h e  g e n e r a t i o n  o f  e n t r y  p o i n t  r e c o r d s  i n  t h e
r e l o c a t a b l e f  i l e .  4E + c a u s e s  t h e  g l o b a l  v a r i a b l e s  a n d a l l  p r o c e d u r e s
an d f u n c t i o n s  t o  b e  a v a i l a b l e  a s  e n t r y  p o i n t s  ( i . e.  i  a v a i l a b l e  t o  b e
r e f e r en ce d b g EXTERNAL de c l a r a t i on s i n  o t he r mo d u l e s ) ,  4E - s upt es s e s
t h e  g e n e r a t i o n  o f  t h e s e  r e c o r d s  t h u s  c a u s i n g  t h e  v a r i a b l e s i
p r o c e d u r e s .  a n d  f u n c t i o n s  t o  b e  l o g i c a l l y  p r i v a t e .  T h e d e f a u l t  s t a t e
i s SE+ an d t h e  t ogg l e ma g b e t u r ne d o n an d o f f  a t w i l l .

2 . 2 . 3 2  I n c l u d e F i l e s  ( I )

% I< f i l ename> ca use s t h e comp i l e r  t o  i n c l ud e t h e named f i l e  i n  t h e
s e q u e n c e o f  P a s c a l  s o u r c e  s t a t e me n t s .  F i l e na me s p e c i f i c a t i o n  i n c l u d e s
d r i v e  n ame a n d e x t e n s i o n  i n  s t a n d a r d  f o r m a t .

T h e f or ma t i s as  f  o 1 1 ows:

( a S I Dn : XXXXXXX' )
o r

(e S I Dn : XXXXXXX. PAS» )

wh e r e n  i s  t h e  d i s k  d r i v e  n umb er
wh er e XXXXXXX i s  t h e  I n c l u d e f i  l e  n a me

U s i n g  t h e s e s t a n d a r d  I n c l ud e f  i l e  p r o c e d u r e s  a s  e xa mp1 es i  y o u ma y
c r e a t e  I n c l u d e  f i l e s  t o  b e  u s e d d u r i n g  t h e  c o mp i l a t i o n  p r o c e s s .

2 . 2 . 3 . 3  S t r i c t  T y p e a n d P o r t a b i l i t y  C h e c k i n g  ( T .  4 )

fT + . ST - .  4 41 +.  a n d  %14- c o n t r o l  t h e  s t r i c t  t y p e  c h e c k i n g  /  n o n - p o r t a b l e
wa r n i n g  f a c i l i t y .  T h e s e f e a t u r e s  a r e  t i g h t l g  c o u p l e d  < i . e.  s t r i c t  t y p e
c h e c k i n g  i m p l i e s  wa r n i n g  n o n - p o r t a b l e  u s a g e a n d v i c e  v e r s a ) .  T h e
d e f a u l t  s t a t e  i s %T -  (% W- )  i n  w h i c h  t y p e  c h e c k i n g  i s  r e l a x e d a n d
wa r n i n g me s s a g ~ s a r  e n o t  g e n e r a t e d .  T h i s  m ag  b e  t u r n e d  o n  a n d  o f f
t h r o u g h o u t  t h e  s o u r c e  c o d e a s  d e s i r e d .  4  u s e o f  n o n - s t a n d a r d  l o g i c
an d / o r  b u i l t - i n  r o u t i n e s wi  1  1 c a u s e  e r r o r  5 0 0  t o  b e .  g e ne r a t e d ,  T h i s
er r o r  i s  n o t  f a t a l  b u t  s e r v e s a s a  w ar n i n g  t o  t h e  p r o g r a mmer .  C o d e



g e n er a t e d w i t h  e r r a r  50 0 d u r ' i n g  t h e  c o mp i l a t i o n w i l l  s t i l  1  e x e c u t e
p r' o p e r' 1 g .

2 . 2. 3. 4 Ru n - t i m e Range Ch ec k i n g ( R )

C R+ an d 4R- c o n t r.o l  t h e compi l e r  ' s  g ener'a t i on o f  r.un- t i m e c ad e wh i c h
w i l l  p e r  f o r m r a n g e c h e c k i n g a n  a r r a y  s u b s c r i p t i n g  a n d s t o r  i n g  i n t a
s ubr'ange va r ' i a b l es .  Th e d e f a u l t  s t a t e  i s  4R - <o f f )  an d t h i s  t o g g l e ma y
be t u r n e d a n  a n d o f f  t h r o u g h o u t  t h e  s a u r c e  c a d e as  d e s i r e d .

2 . 2. 3. 5 Run - t i m e Exce p t i o n Check i n g <X )

4X+ an d 4X - c on t r o l  t h e compi l e r  ' s  g ener'a t i o n a f  r u n - t i me co dei  w hi c h
w i l l  p e r ' f o r m r u n - t i me e r r o r  c h e c k i n g  a n d e r r o r  h a n d l i n g  f o r  wh a t  i s
t e r me d e x c e p t i a n s .  E x c e p t i o n s a r  e :

Z e r o  d i v i d e
S t r ' i n g ov er f l o w / t r un ca t i on
H ea p o v e r  f l o w

T he s g s t em ph i l osophy un der wh i c h AT* RE Pa sca l  ap e r a t e s s t a t e s  t ha t
zer o d i v i d e an d s t r i n g ov e r f l o w a r e  t r ea t e d i n  a  " r ea sona b l e " manner
whe n e x c e p t i o n  c h e c k i n g  i s  d i s a b l e d .  Z e r o  d i v i d e  r e t u r n s  t h e ma x i mum
va l u e  f o r  t h e  d a t a  t y p e a n d s t r  i n g  o v e r f  l o w r e s u l t s i n  t r  u nc a t i o n  o f
t h e  s t r ' i n g  r a t h e r  t h a n mo d i f i c a t i o n  o f  a d j a c e n t  me mor g a r e a s .  T h e
de f a u l t  s t a t e  i s %X - a n d ma y b e  c h a n g e d t h r a u g h o u t  t h e  s o u r c e c a d e a s
de s i r e d .  S e e c h a p t e r  4  f o r  mo r e d i s c u s s i o n  o f r  u n - t i m e  e r r o r  h a n d l i n g
a n d o p t i o n s ,

2 . 2 . 3 . h  L i s t i n g C a n t r  a l s  ( L .  P )

T h e % P a n d %L ~ i %L -  t a g g l e s  c o n t r o l  t h e  l i s t i n g  g e n e r a t e d  b g  t h e f  i r ' s t
pas s o f  t h e comp i l e r . S'P w i l l  c au se  a '  fo r 'm fe ed  c h a ra c t e r  < CHR( i 2 )  )  t a
b e i n ser t e d i n t a  t h e . PRN f i l e .  4L + an d 4L - a r e us e d t o  s w i t c h  t h e
l i s t i n g a n an d a f f  t h r ou ghou t  t h e s o ur c e p r o gr am an d ma y b e p l a c ed
wh e r e v er d e s i r e d .



2 . 2 . 3 . 7  Summa r y  o f  Co mp i l e r  T o g g l e s

L i s t e d b e l ow i s  a  summar y o f  av a i l a b l e  comp i l e r  t o gg l e s :

Comp i l e r  Tog g les Defaul t
%E + / ­ C o n t r o l s  e n t r y  p o i n t  g e n e r a t i o n

4I  < name> I n c l ude s an o t he r s o u r c e f i  l e  i n t o  t h e
in p u t  s t r e a m (e .  g .  < »4 1  X XX. L I B » )

Con t r o l s  r a ng e c h ec k i n g c o de

% T + / ­
% W + / ­ C o n t r o l s  s t r i c t  t y p e c h e c k i n g  a n d g e n e r a t i o n

o f  wa r n i n g me s s a g e s

Con t r o l s  e xc e p t i o n c h ec k i n g c ode

E n t e r  a  f o r m f e e d i n  t h e . PRN f i l e

Con t r o l s  t h e  l i s t i n g o f  s o u r c e c ode



2 . 2 . 4  B u i l t - i n  R o u t i n e s a n d  I n c l u d e F i l e s

T he * T* R I Pa s ca l  compi l e r  c o n t a i n s o n l y  t h e  l o g i c  n e c essar y  f or
d e f  i n i n g  " m a g i c "  p r e - d e f  i n e d p r o c e d u r e s i  f u n c t i o n s a n d v a r i a b l e s .
T h e s e a r e  s u c h  r o u t i n e s a s  READ W R I TE i  ADDR i S I ZEQF i  e t c .  w h i c h
re q u i r e  i n - l i n e  c o d e g e n e r a t i o n  b g  t h e  c o mp i l e r or  r e q u i r e  s u p p o r  t  f o r
a  v a r i a b l e  n u mbe r  o f  p a r a me t e r s .

Al 1 o t he r  r o u t i ne s a r e de f i n e d us i n g  a  s p e c i a l  k eg ~ord  " PREDEFIN ED"
a n d t ~ o s pec i a l  t y pe s * NYTVPE an d *NYF I LE , Yo u mus t  i n c l ud e i n
t h e  s o u r c e  p r o g r a m d e c l a r a t i o n s  f o r  t h e s e  r o u t i n e s .  T h i s  i s  n o r m a l l y
d on e u s i n g  t h e  S I  t o g g l e  t o  i n c l u d e STDPROCS a n d o t h e r  s i m i l a r  f i l e s .
STDPRQCS con t a i n s 'dec l a r a t i ons fo r  p r o ce du re s  a nd  f u nc t i o ns  d ef  i n ed  b g
t h e  I SQ s t a n d a r d  f o r  P a s c a l .  A d d i t i o n a l  f i l e s  c o n t a i n  d e c l a r a t i o n s  f o r
pr o c e d u r e s  a n d  f u n c t i o n s wh i c h  a r e e x t e n s i o n s  t o  t h e  I S O  s t a n d a r d  s u c h
as s t r i n g  r o u t i n e s i ASS I G N.  I Q RESVLT  e t c .  Y ou  m ay  e d i t  S TDPRQCS
an d t h e s e  f i l e s  t o  c o n t a i n  o n l y  t h e  r o u t i n e s  n e c e s s a r y  f o r a  g i v e n
pr o gram,

T h i s m e t h o d o f  d e f  i n i n g  b u i l t - i n  r o u t i n e s  i s  p r e s e n t  b e c a u s e  t h e ATAR I
8 0 0 Home Co mp u t e r  h a s  l i m i t e d me mor y  f o r  a l l .  t h e  d e c l a r a t i o n s a n d u s e r
symbo l s u se d i n  comp i l i n g  l a r g e pr o g rams ,



2 , 2 . 5  E r r o r  Me s s a g e s

Gamp i l a t i on er r o rs  a r e  n umbere d  i n  t h e  s ame s e quence  a nd  m ean i n g  a s
t h o s e  i n  J e n s e n a n d W i r t h ' s  " U s e r M a n u a l  a n d Re p o r t "  T h e e r r o r
m es s a g e s i  b r i e f  e x p l a n a t i o n s  a n d s o me c a u s e s o f  t h e  e r r o r  a r e  f o u n d
i n  Appen d i x C.

Er r or 40 7~  S ymbol  T ab le  O ve r f l o w:  O cc u rs  i n  P hase  I  w hen n o t  e no ugh
s ymbo l  t a b l e  s pac e rema i n s  f o r  t h e c u r r en t  sy mb o l .  T h i s ma y be
a ) l e v i a t e d  b g  b r e a k i n g  t h e  p r o g r a m i n t o mo d u l e s .

2 . 2. 6 L i n e Number s

ATAR I P a s c a l  a l l ow s l i n e  n u mber s.  W h e n  l i n e  n u m be r s  a r e  d e s i r e d  t h e
f i r s t  l i n e o f  t h e p r o gr am s our c e f  i l e mus t  c o n t a i n a numer i c  v a l ue .
t h e n a s s u me s a l l  l i n e s  c o n t a i n  l i n e  n u mb e r s  a n d  t h e  l i n e  n u mb e r mu s t
s t a r t  i n  c o lumn on e .  L i n e number s ma y b e o f  a n y l en g t h an d i t  s h o u l d
b e n o t e d  t h a t  t h e y a r e  i g n o r e d b g  t h e  c omp i l e r .



2 . 3  L i n ke r Op e r a t i on

2 . 3 . i  I n v o c a t i o n a n d Command s

LI NK i s  u s e d b g e x e c u t i n g t h e  l i n ke r  f r om t h e Mo n i t o r ,  E n t e r  ' L '  f v ' om
t h e Pa s c a l men u f a l l owe d b g CRETURN3 a n d t h e  l i n ke r w i l l  l o a d .  T h e
l i n ke r wi l l  t hen pv amp t t he usev. f a r  t he name a f  t he ma i n pv ogr am and
m odu l e s  t a  b e  l i n ke d .  s e pa v a t e d b g commas .  T h e o u t pu t  i s  d i r e c t e d  t o
the same di s ke t t e a s  t he ma i n pr ogvam un l es s ga u speci f y  a n out put
f i l e name f o l l awed bg a n eaua l s i gn bef or e t h e ma i n pv agvam name.

Example:
C ALC. FPL I 8 / S . PASL I B/ S

D 2 : CALC=CALC. FPL IB ~ PASL I B/ S  ( CALC. CON i s wv i t t e n  t a D2 ; )

Th e a b av e comman d w i l l l i n k  a n e  o f  t h e  d emo p v ag ra ms w i t h  t h e  r u n - t i m e
pa c ka ge .  T h e i t em s t o  b e  l i n ke d ma y b e pv e ce de d b g a  d i s k dv iv e  d e v i c e
prefix:'
D 2: CALCi Df : FPL I B D l : PASL I B / S

2, 3. 2 L i nker Op t i on Swi t ches

T h e l i n ke r  l e t s  e a u t o  p l a c e a  numbe r o f  " s w i t c h e s "  f a l l o w i n g t h e  f i l e
n a me s i n  t h e  l i s t ,  Ea c h s w i t c h  i s  p r e c e de d b g a  s l a s h ( / )  a n d i s  a
s i n g l e  l e t t e v .  T h e r e  i s  a  p a r a me t e v a n  t h e  / P  a n d / D s ~ i t c h e s .

2 . 3 . 2 i  R u n - t i m e L i bv a r g S e a r c h ( / S )

T h e e xamp l e s a b a v e s how t h e u s e a f  t h e  / S  s w i t c h wh i c h '  comma nd s t h e
l i n ke r  t a  s e a r c h t h e p r e v i o u s l y na me d r e l o c a t a b l e f i l e t s  PASL I B .  a s  a
l i b r a r y  a n d e x t r a c t  o n l y  t h e n e c e s s a r y mo d u l e s .  T h e / S  s w i t c h
e x t r a c t s mo d u l e s o n l y  f r om l i b r av i e s a n d d o e s n o t  e x tv a c t  pv oc e d ur e s
a n d ' f un c t i on s f v om s e pa r a t e l g  comp i l e d ma d u l e s .  I t  i s  p o s i t i on
d e pen den t  i n  t ha t  i t  m u s t  f a 1 ) ow t h e name o f  t h e  r u n - t  i me 1 i bv a r g  i n
t h e  l i nk ev' comman d l i n e  a s  i n  t h e  e xamp l e s a b ov e .  P * S L I B i s  a
s pe c i a l 1() c o ns t  u c t e d ,  s e a r c ha b l e  l i b r a r y .  O t he r . ERL f i l e s  s u pp l i ,e d
w i t h t he sy st e m un l es s ex p l ie i t l g spe c i f  i ed , av e no t se ar chabl e .
U s e r - c r e a t e d mo d u l e s a v' e n o t  s eav cha b l e .  T h e a r de v o r " ma d u l e s w i t h i n
a  l i b r a r y  i s  i mpov t a n t .

E a c h s eav cha b l e  1 i bv av g mus t  c o n t a i n  r o u t i n e s i n  t h e  c o r r e c t  o r de r  a n d
b e f o l l owe d b g / S  f o r  s e av c h i n g t o  o c cuv' .  l f  / 8  i s  n o t  s p ec i f  i e d  t h e
e n t i r e  c o n t e n t s o f  t h e  l i b r a r y  i s  l o a de d.

2 . 3 . 2 . 2 Me mar ( ) Ma p ( / M >

A / M f o l l o w i n g t h e  l a s t f i l e  n am ed  i n  t h e  p av am et e r  l i s t  g e n e r a t e s  a
m ap t o  t he; s c r e e n .

2 . 3 . 2 , 3  L oa d Ma p ( / L > a n d E x t e n de d L oa d Ma p ( / E )



A  / L  f o l l o w i n g  t h e  l a s t  mo d u l e  na me d c a u s e s  t h e  l i n k e v  t a  d i s p l a y
m od u l e  c a d e a n d d a t a  l o c a t i on s a s  t h e y a r e  b e i n g  l i n k e d ,  A  / E
fa l  l o w i n g  t h e  l a s t  mo d u l e wo v' ks as  a  m ad i f  i e v  C a  / N  a n d  / L  a n d  c a u s e s
t h e  l i n k e r  t o  d i s p l a y  a l l  r o u t i n e s  i n c l u d i n g  t h o s e b e g i n n i n g w i t h

or 8.  w h i c h  a r e  v  es e r v e d  f o r  r u n - t i m e  1  i b v ar  y  r o u t i n e  n a m es .

2 . 3 . 2 . 4 P r o gv a m ( / P )  a n d Da t a  ( / D )  Or  i g i n

T a s u p p o r t  r e l o c a t i o n  o f  a b j e c t  c o d e a n d d a t a  a r e a s i  t h e  l i n k e v
s u p pav t s  t h e  / P  a n d  / D  s w i t c h e s .  T h e / P  s w i t c h  c o n t v a l s  t h e  l o c a t i a n
a f  t h e  ob gec t  a r e a  (RON ) a n d  t h e  / D  s w i t c h  c o n t r o l s . t h e  l o c a t i o n  a f
t h e  d a t a  a r e a  ( RAN ) .  T h e s y n Ca x i s ;  / P : n nn n o v  / D : n nn n ~ h e r e  " n n n n "  i s
a  h e x a d ec i ma l  n u mbe r  i n  t h e  r a n g e 0 . . .  FF FF .

In  a d d i t i o n i  i f  y o u  s p ec i f y /D i  t h e  l i n k ev '  w i l  1  n o t  s a v e  a n y  o f  t h »
d a t a  av e a i n  t h e . CON f i l e .  T h i s  i s  a  g a o d wa y f o v  r e d u c i n g  t h e  d a t a
s t o v a g e a n  d i s k e t t e  f o v  p v o g r a ms .  s i n c e o n l y  t h e  c o d e w i l l  b e  l o a d e d
fv am d i s k e t t e  a n d n o t  u n i n i t i a l i z e d d a t a  a v eas .  N a t e  t h a t  l o c a l  f  i  l e
aper'a t i on s a v' e na t  g uav an t ee d i f  t h i s  i s  u s e d becaus e t h e s y s t em
de p e n d s o n  t h e  l i n k e r  z e r o i n g  t h e  d a t a  a r e a  t o ma k e C h i -  f a c i l i t y  wov k
pv oper 1 y.

A l s o  i f  / D  i s  u s e d i m a r e  s p a c e  i s  g a i n e d  i n  t h e  l i n k i n g  pv o c e s s
be c a u s e  t h e  d a t a  i s  n o t  i n t e r mi x e d w i t h  t h e  c o d e as  i t  i s  b e i n g
l i n k e d .  U s i n g  t h i s  s w i t c h  i s  t h e  f i r s t '  wa y  t a  s o l v e  a n d  " a u t  o f
memor y "  me s s a g e s d i s p l a y e d by  t h e  l i n k e r ,

U s i n g  t h e  / P  s w i t c h  a n d / D  s w i t c h  d o e s n a t  c a u s e  t h e  l i n k e v  t o  l e a v e
e mpt y s pac e a t  t h e be g i n n i n g a f  t h e . CON f  i l e .  T h e p h i l a s aph y o f  t h e
l i n k e r  i s  t h a t  i f  Ch e / P  s w i t c h  i s  u s e d i  y o u  r e a l l y  wa n t  t a  mo v e t h e
p v' agv'a m t o  a n a t h e v s y s t e m f ov '  e x e c u t i a n .  T h i s me an s  t h a t  i f  y o u
s pe c i f y  / P: 8000 .  t h e  f i r s t  b y t e o f  t h e . CON f  i l e w i l l  b e  p l a c e d a t
lo c a t i o n  8 0 0 0 H a n d n o t  3 2 K a f  z e r o s  b e f o v e t h e  f  i v ' s t  b y t e .  I n
a d d i t i on .  i f  y o u s p e c i f y  / D  t h e  l i n ke r w i l l  n o t  s av e an y a f  t h e d a t a
av ea i n  t h e  .  CON f  i l e .  T h i s  i s  a  g o a d  w ay  f a v  r  e d u c i n g  t h e  d a t a
st o r ag e o n d i s k e t t e  f o r  pv agrams s i n c e o n l y  t h e c ad e w i l l  b e  l oaded
fr om a di s k e t t e  a n d  n o t  u n i n i t i a l  i z e d  d a t a  a r  e a s .

Th e s w i t c h e s  / P an d  / D  a v  e s p e c i f i e d  a f t e r  t h e  l a s t  r o u t i n e  t o , be
l o a d e d a n d ma y b e  i n  a n y o v ' d e r .

2 . 3 . 2 . 5  C a n t i n u a t i a n  L i n e s  ( / C )

a  l i n e  n e ed s t a  b e  c o n t i n u e d e n t e r  / C  a f  t e v  t h e  l a s t  c ha v ' a e t e r  o n
t h e  l i n e be f or e pv es s i n g t h e CRETURN3 key .

2 . 3 . 2 . 6  L i n k e v  I n p u t  Comman d F i l e  ( / F )

Th e l i n k e r  l e t s  y o u e n t e v  d a t a  i n t o a f  i  l e  a n d h a v e  t h e  1 i n k e v pv a c e s s
t h e f  i l e  n a me s f r a m t' h e f i  l e .  Yo u s p e c i f y  a  f i l e  w i t h  a n  e x t e n s i o n  o f
.  CND a n d f o l  l a w t h i s  f  i l e  n ame w i t h  a /F  ( e , g . i C F I L E S / F ) .  T h e  l i n k e r
w i l l  r e a d  i n p u t  f r a m t h i s  f  i l e  a n d p v ' ac e s s  t h e  n a me s g u s t  a s  i f  t h e y
w ev' e t y p e d f v ' o m t h e  c omp u t e r  k e y b o a r d . I  f  t h e f i  l e  c o n t a i n s mav e t h a n
o n e l i n e .  y o u mu s t  u s e  / C  a f t e r  e a c h  1i n c ,  I f  y o u w i s h  t o  v e t u r n  t o

2 0



C he c omp u t e r  c o n s o l e  f o r  mo r e  i n p u t  y o u ma y p l a c e  / C o n Ch e l a s t  l i n e
i n  t h e f  i l e ,  Da t a on  t h e command l i n e  f o l l o wi n g  t h e  / F  i s  i gn or ed .  A
.  CND f i  l e ma y n o t  c o n t a i n a  l i n e  c o n t a i n i n g  / F .

2 . 3 . 2 . 7  L i n k e r  S w i t c h  Summa r y

Se a r c h p r e c e e d i n g n ame as  a  l i b r a r y  e x t r a c t i n g  o n l y  t h e
r e q u i r e d  r o u t i n e s .

/ L L i s t mo du l e s a s  t he y a r e b e i n g  l i n ked .

L i s t  a l l  e n t r g p o i n t s  i n  t a b u l a r  f or m.

L i s t  e n t r y  p o i n t s  b e g i n n i n g w i t h S i  7  o r  0  i n  a d d i t i o n  t o
o t h e r  e n t r y  p o i n t s .

/P : nn nn Re l o c a t e  o b j e c t  c o d e t o  n n n n H.

/ D; n n n n Re l o c a t e  d a t a  a r e a  t o  n n n nH.

Tak e pr ec ee d i n g f  i l e  name as  a ,  CND f  i l e  c o n t a i n i n g  f  i l e
n ames ( s e e a b ov e f o r  s y n t a x ) .

C o n t i n u a t i o n  L i n e s

2 . 3. 2. 8 Re 1 oca t ab l e F i l e Requ i r emen t s

T h e d i s t r i b u t i o n  d i s k e t t e s  c o n t a i n  s e v e r a l  . ERL f i l e s  t h a t  mu s t  b e
l i n ke d i n t o  t h e p r o gr a m Th e pa r t i c u l a r  f  i l e s  d epen d o n wha t g r ou p o f
r o u t i n e s  t h e  c o mp i l e r  mu s t  r e f e r e n c e i  b a s e d o n  t h e  c o n t e n t s  o f  y o u r
pr o g r am. B e l ow is  a  l i s t  o f  e a c h  f  i l e  a n d  t h e  r o u t i n e s  i t  c o n t a i n s .  I f
go u h a v e a n y o f  t h e s e  r o u t i n e s as  a n  u n d e f  i n e d  r e f e r e n c e i  t h e n  l i n k
t h e  a p p r o p r i a t e  r e l o c a t a b l e f  i l e  t o  r e s o l v e  t h e  u n d e f  i n e d  r e f e r e n c e .

FPL I B  F l o a t i n g p o i n t  r eal numbers  8 X GP. A RRL.  8 NRL <  sca rc  hah 1 e )

P * SL I B  Compar i s ons i  I / O ,  a r i t hme t i c  s u pp or t s  e t c ,

Q RSND Q r a p h i c s i  s o u n d .  a n d c o n t r o l l e r s  s u p p o r t

2 . 3 . 2 . 9  L i n k e r  E r r o r  Me s s a g e s

T h e l i n k e r  a  l l ow s u p Co  f o r t g  n a me s o n  t h e  comman d l i n e  ( o r  c omma n d
f i l e  i n p u t )  f o r  f i l e s  t o  b e  l i n k e d .

E r r o r s  e n c o u n t e r e d  i n  t h e  l i n k i n g p r o c e s s a r e  u s u a l l y
s e l f - e x p l a n a t o r g .  s u c h a s  " u n a b l e  Co o p e n i n p u t  f i l e :  x x x x x x x x "  a n d
" Du p l i c a t e  s y mb o l -  x x x x x x x . "  Du p l i c a t e  s y mb o l  me an s t h a t  a  r u n - t i me
r o u t i n e  o r  v a r i a b l e  a n d u s e r  r o u t i n e  o r  v a r i a b l e  h a v e  t h e  s a me na me .
V n d e f i n e d  r e f e r e n c e  i n d i c a t e s  t h e  a p p r o p r i a t e  r e l o c a t a b l e  f i l e  ha s  n o t
b e e n i n c l u d e d .  Re f e r  t o  Ch e p r e c e e d i n g p a r a g r a p h o n R e l o c a t a b l e  F i l e
R e q u i r eme n t s .



I f  g o u  r u n  o u t  o f  me mor y w h i l e  l i n k i n g  y o u ma y r e mov e t h e  d a t a  f r o m
t h e  c o d e s p a c e w i t h  t h e  / D  s w i t c h  Y o u ma y n e e d t o  r u n a  t e s t  l i n k
w i t h  t h e  / D  s w i t c h  s e t  v e r y  h i g h  t o  f i n d  o u t  w h a t  t h e  c o d e s i z e  i s i
t h e n r e l i n k  w i t h  t h e  / D  s w i t c h  s e t  g u s t  a b o v e  t h e  l a s t  c o d e a d d r e s s

i t h  s ome r o o m f o r  c o d e e x p a n s i o n ) .

2 , 3. 2, l O A t t r i b u t e s o f  s i nkabl e Nodul es

T h e l i n k e r  w i l l .  b i n d  t o g e t h e r  AT AR I Pa s c a l  m a i n  p r o g r a ms .  A t a r i  P a s c a l
m odu l es i  an d assembl y  l a nguage modu l e s c r ea t e d b g a n a p pr o p r i a t e
a ssembler .



2. 4 Ob g ec t  P ro g ra m E x ec ut io n

O nc e t h e  s o u r c e  p r o g r a m ha s b e e n s u c c e s s f u l l y  c o mp i l e d  a n d  l i n k e d w i t h
t h e  a p p r o p r i a t e  r u n - t i m e  l i b r a r  i e s  y o u ma y e x e c u t e  o r  " R u n "  t h e
pr o gram.

l 4he n y o u s e l e c t  " R "  f o r  Ru n f r o m t h e P a s c a l  me n u i  y o u w i l l  t h e n b e
a s ke d f o r  t h e o b j ec t  f  i l ename t o  r un .

E xamp l e :

D2 : CALC. CGA

T h e o b j e c t  p r o g r a m w i l l  t h e n b e  l o a d e d i n t o memor y  a n d e x e c u t e d .



2 . S A T * R I  P r o g r a m- T e x t  E d i t o r  ( MED I T >

T h e ATAR I Pv agv'a m T e x t  K d i t o v  i s  a  v ev s a t i l e  t o o l  t h a t  c a n b e  u s e d  t a
c v' c a t e  a n d mo d i f y  s ou v' c e p r o g r ams wv i t t e n  i n  AT AR I P a s c a l .  T h i s
p r o d u c t ma y b e  o r d e r e d t h r o u g h t h e AT AR I P r o g r a m K x c ha n g e ( AP X- 2 0 0 7 5 )
o v ma y b e  p uv c ha s e d w i t h  t h e ATAR I Ma c r o  * s s e mb l e r  ( CXB i 2 i )

2 . 5 . i  Ru n n i n g  t h e A T* R I  P r o g r a m- T e x t  E d i t o r

T h e Pa s c a l  me n u p r o v i d e s a n  o p t i o n  o f  c a l l i n g  t h e  * TAR I Pv ag va m- T e x t
E d i t o v .  T h e d e f a u l t  v a l u e  a f  t h i s  o p t i o n  i s  d i s k  dv i v e  2 .  Pv i o r  t o
u s i n g t h i s  o p t i o n yo u mus t  f i r s t ma k e t h e  f a l l o w i n g mo d i f i c a t i o n s .

I  > Co p y ME DI T f v ' o m t h e  d i s t r i b u t i o n  d i s k e t t e  t a  a  b l an k  d i s k e t t e  o n
d i s k  d r  i v e  2 .

2 )  4 a a d D2 : MEDI T f r a m t h e DOS men u u s i n g  t h e  " / N "  o p t i o n  t o  p v ' e v e n t  i t
fv om r un n i n g ( t h i s w i l l  v equ i r e  t h e  t emp or av y p r es enc e a f MEM. SAV
w hi c h ca n b e d e l e t e d a f  t ev war d s ) .

3) Sav e i t  b a c k f r am DOS as  f o l l o w s:  D 2:  MEDIT /A > 2 * 0 0 '  2 6 0 i .

T h i s  a p p en d o p e r a t i o n  t e l  l s  t h e  " P a s c a l "  p r a gv am p o i n t e r  t o  b eg i n
e xec u t i o n a t  t h e MEDI T en t r y  p o i n t .

N o t e :  T h e a p p en d o p e r a t i o n ma y a l s o  b e  u s e d  t o  r u n  a n y  a s s e mb l y
l a nguage f i l e  f r om Pas ca l .  Th e f  i l e mus t  b e a ppende d w i t h  t h e s t a r t
ad dv ess a n d  s t a r t  a d d r e s s  p l u s  a n e .  I f  t h e  f i l e  c o n s i s t s  o f  m a n y
d i s c a n n e c t e d mo d u l e s  s c a t t e r e d  t h r a u g h o u t  t h e  p r o g r ams ma k e su v' e
t h e a ppende d s t a r t  a d dr es s u s e d i s  t h e  r u n - t i m e en t r y  p o i n t .



CHAPTER 3 :  A T * R I  PASCAL L ANQVAQE SYSTEM EXTENSI ONS

T h i s cha p t e r  d e s c r i be s t h e  f un c t i o n en d us e a f  ATARI Pa s c a l
e x t en s i on s ,

I t  c ov er s  t h e  f a l l ow i n g a r ea s :

3 . 1  Na du l e r  Camp i l et  i on

3 . 2 D a t a  * l l a c e t i on en d Pe r+met e r Pe s s i n g

3 . 3 Pr o g r e m Segmen t e t i a n — Cha i n i n g

3 . 4  B u i l  t - i n  P r o c e d u r e s

3 . S Nan- S t en der d Da t a Ac c es s

3. 6 I m bedded Assembl y Cade

3 . 7 Q r a p h i c s en d Soun d E x t en s i on s



3 , 1 Mo d u l a r ( :omp i l a t i on

AT4RI Pa s ca l  s uppor t s a f l e x i b l e  m odu l a r  c ompi l a t i o n  s y s t e m.
Pr o y r ams ma y b e de v e l ope d i n a mono l i t h i c  f a s h i o n  u n t i l  t he y ' b e come
t o o l a r g e t o ma nag e ( o r  comp i l e )  an d t hen s p l i t  i n t o mod u l e s a t  t h a t
ti me . Th e AT* RI Pas c a l  modu l a r  c ompi l a t i o n  s y s t e m a l l o ws f u l  1  ac cess
t o pr oc ed ur e s an d v a r i a b l e s  i n  an y modu l e  f r om an y o t he r mo d u l e .  4
comp i l e r  t o g g l e  i s pr o v i d ed to  a l l o w  y ou  t o  " h i d e "  ( i .  e. ma k e p r i v a t e )
an y gr ou p o f  v a r i a b l e s o r  p r oc edur es . See s e c t i o n  2 .  2. 3.  1  f o r  a
di s c us s i o n o f  t he 4E t o g g l e .

The s t r u c t ur e of a  mod u l e  i s  s i m i l a r  t o  t h at  o f  a  pr o g ra m. I t  b e g i n s
wi t h  t h e r ' es er v ed word  MODULE> f o l l o wed  b g  a n  i d e n t i f  ie r '  a n d
semi - c o l o n <e. g. i M ODULE T EST1; )  a nd  « nds  w i t h  t h e  r e s e r v e d  w ord
MQDEND. f o l  l owed bg a pe r i o d  (e .  y.  i MODEND. ) .  I n  b e t w een t h e se  t w o
l i n e s yo u ma y d e c l a r e  l a b e l s  c on s t a n t s  types' v a r i a b l e i  p r oc edur e a n d
fun c t i o n s e c t i on s gus t as  i n  a pr o g ram.  U n l i k e  a pr o g r a ms h oweve rs
t h e r e  i s  n o BEGI N, . END s e c t i o n a f t e r  t h e p r oc edur e an d f un c t i on
dec l a r a t i ons i  gus t  t h e wor d MODEND f o l  l owe d bg a p e r i o d  ( .  ) .

K xamp l e :

MODULE MQD1)

<l a b e l s  c on s t ' types'  v a r  d e c l a r a t i o ns >

<pr oc edur e /  f u n c t i o n d e c l a r a t i on s an d bo d i es>

MQDKND.

To ac cess va r i a b l e s i  p ro ce du re s  a nd  f u nc t i o ns  i n  o t h er  m od u l e s  ( o r  i n
th e ma i n p r o gr am) a  n ew r e se rv ed  w or d i  E XTERNALS h as  b een  a d d ed  a nd  i s
u se d f o r  t wo p ur p os es .

Fi r s t i t h »  w ord  K XTERNAL m ay  b e  p l a c ed  a f t e r  t h e  c o l o n  a nd  b e f o re  t h e
ty p e i n a < 'LOBAL v a r i a b l e  d e c l a r a t i o n  d eno t i n g  t h at  t h i s  v a r i a b l e  l i s t
i s  no t  a c t u a l l y  t o  b e a l l o c a t e d i n  t h i s mo du l e bu t  r a t he r  i n  a n o t her
m odu l e .  No s t o r ag e i s  a l l o c a t e d f o r  v a r i a b l e s d e c l a r e d  i n  t h i s wa g .

Example:
I i  J i Ki  . '  E X TERNAL I N TECER.  ( +  i n  a n o t ' he r  m od u l e  + )

E XTERNAL RECORD ( »  a g a i n  i n  an o t he r mod u l e
< + some f i e l d s  + )

ENDS

Y o u MUST B E r e s p o n s i b l e  f o r  m a t c h i n g  d e c l a r a t i o n  i d e n t i c a l l g i  b e c a u s e
t h e  c o mp i l e r  a n d  l i n k e r  d o  n o t  h a v e  t h e  a b i l i t y  t o  t y p e c h e c k .

S e c o n d ,  t h e  K XTKRNAL w o r d  i s  u s e d  t o  d e c l a r e  p r o c e d u r e s  a n d  f u n c t i o n s
w h i c h e x i s t  i n  o t he r mod u l es .  Th es e de c l a r a t i on s mus t  a ppea r b e f o r e
t h e f  i r ' s t  n o r ma l  p r o c e d u r e  o r  f u n c t i o n  d e c l a r a t i o n  i n  t h e
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modul ~ / p ro g ra m.  E x t e rn a l s  m ay  o n l y  b e  d e c l a r e d  a t  t h e  g l o b a l
(o u t er mo s t )  l e v e l  o0 a p r o g ra m o r  m od u l e .

Jus t as  i n  v a r i a b l e  d e c l a r a t i o ns i  t h e  * T ARI  P as c a l '  l a n guage  r e q u i r e s
()ou -t o. make s ur e -t h'e numba r -an d t y pe o0  p ar amete rs., m atc h  e x ac t l y  a n d
th e r e t u r ne d t y p e ma t c he s e xa c t l y fo r  f u n c t i o ns i  b e c ause  t h e  c omp il e r
an d l i n ke r d o no t  ha v e t h'» a b i l i t y  t o  t ( (p e c h ec k ac ro ss m odu l e s .
Ext e r na l  r o u t i ne s ma y NOT hav e pr oc edur e s an d f un c t i ons as  p ar amete rs .

Not e t ha t  i n  ATARI Pa sca l  e x t er na l  na me s a r e s i g n i f i c an t  o n l y  t o  s ev en
c ha r a c t er s an d no t  e i g h t . When i n t e r f a c i n g  t o  a s semb l y - l anguage s l i m i t
t he l engt h o0 i den t i f  i er s access i b l e bg assembl y l anguage t o s i x
c ha r a c t e r s .

L i s t e d b e l ow a r e a mai n  p ro g ra m s k  ~ l  eto n  a nd  a modu l e  s k e l e t o n.  T he
mai n pr o gr am r e f e r enc es . va r i a b l e s an d s ub pr o g rams i n  t h e mod u l e . . and
th e mod u l e  r e f e r en ce s v a r i a b l e s an d s ubpr o grams i n  t h e ma i n p r o gr am.
The on l y  d i d ' f e r en ce s b e t ween a mai n  p ro g ra m a nd a m odu l e  a r»  t h at  a t
th e be g i n n i n g oW a mai n  p ro g ra m t h er ~ ar e  1 6 b y t e s  o f .  header  c o d e
and a m ai n  p r o g ra m b od() f o l l o win g  t h »  p ro ce du re s  a nd  0 unc t i o ns .

M ai n Pr o gr am Kxamp l e :

PROGRAM KXTKRNAL DEMO'

< l a b e l .  c on s t a n t ~  t y p e dec l a r a t i on s>

VAR

Ii  4 :  I NTEQER~ ( + AVAI LABLE I N OTHER MODVLES + )

K . L :  KXTERNAL I NTEQERi ( +  LOCATED ELSEWHERE + )

KXTKRNAL PROCEDURE SORT (VAR 8: L I ST ) LEN: I NTKQER) '

EXTKRNAL FUNCTI ON I QTEST: I NTEGER)

P ROCEDURE PROC I >
BEGIN

IF I OTKST I  THEN
( » CALL AN EXTERNAL FVNC NORMALLY + )

END>

BEGIN
S ORT ( . . . .  ) (
( + CAL L A N EXTERNAL PROC NORMALL Y + )

END.

M odul e Examp l e : (Not e  t h es e a r e s epar a t e W i l e s )

MODULE MODUS E DEMOl



< l a b e l s  c on s t ~  t y p e de c l a r a t i ons>

I ~ J :  E XTERNAL I NTKCER i ( » USE THOSE FROM t1AI N PROORAN » )

Kr L:  I N TKQKRJ ( » DEFI NE THESK HERE » 3

EXTERNAL PROCEDURE PROC1) ( » USK THK ONE FROM THK HA I N PROC » )

P ROCEDURE SORT ( . . .  ) ) ( » DEFI NE SORT HKRK + )

FUNCTION I OTEST: I NTEGERS ( » DEFI NE I OTKST HERE » )

< maybe o t he r p r oc ed ur e i  a n d f un c t i on s h er e>

NODEND.



3 . 2 D a t a A l l o c a t i o n an d Pa ramet e~ Pa s s i n g

3 . 2 . 1 Da t a A l l o c a t i o n

In add i t i  on t o ac cess ing  v ar  i a b  les b y name> you  m ust  k no lv horn
va r i a b l e s a r e a l l o c a t e d i n memor y .  Se c t i o n 5 . 1 d i s c us se s t h e s t o r a ge
a l l o c a t i o n an d f or ma t o f  ea c h b u i l t - i n  s c a l a r  d a t a  t y pe .  V a r i a b l es
a l l o c a t e d i n  t h ~ QLOBAL d a t a. ,a re a a r  ~ al l o c a t e d  e ss e n t i a l l y  s h een
her e. However>  va r i a b l e s  i n  a n i d entd f i e r  l i s t  b e fo re  a ty pe (e .  g. ~ 4 >
8> C : IN TKQKR) ar e  a l l o c a t e d  i n  r e ve rs e  o r d er  ( i .  e.  > C  F i r s t .
f o l l ow i n g . b y B .  F o l l owed b y 4 ) .

K xamp l e :

* INTEQER>
8 CH*R >'
I ~ J> K BYTE>
L INTEQKR >

STORAQE LAYOVT:

+0 A LSB
+1 A MSB
+ 2 B
+ 3 K
+4 J
+5 I
+6 L L SB
+7 L NSB

S t r uc t u r e d d a t a  t y p es : ARRAYs RECORDs an d SETs r e q u i r e  a d d i t i on a l
e xp l an a t i on .  * RR* Ys a r e s t o r e d i n RQQ ma yo r o r d er .  Fo r  e xamp l e
4;  ARRAY C l . . 3> 1..  3]  Q F  C HAR i .s  s t o re d a s :

+0 A Cl > 1 3
+1 AC1. 2 )
+2 * Cl> 3 3

+3 A C2> 13
w 4 A C2 . 2 3
+5 * C2> 33

+6 A C3> 1 )
+7 AC 3>  23
+8 A C3 > 33

Th i s is  l o g i c a l l y  a o ne -d im ens i o nal  a r r a y  o f  v e c t o r s .  I n  * T ARI  P as c a l
a l l  a r r a y s a r e  l o g i c a l l y  o n e d i men s i ona l  a r r a y s o f  some o t he r  t y p e .

RECORDs ar e s t o r e d i n  t h e same manner as  g  lo bal  v a r  i a b le s .



SKTs a r e a l way s s t o r ed as  3 2 b g t e  i t e ms.  E ac h  e l e ment  o f  t h e  s e t  i s
st o r ed' es one  b i t .  S KTs ar e  b y t e -o r i e n t e d  a nd  t h e  l o w  o rd er  b i t  o f
eac h b y t e  i s  t h e f  i r s t  b i t  i n  t ha t  b y t e o f  t h e s e t .  Shown b e l our is  t h e
s e t  ' O ' . .  ' Z ' :

Byt e number

00 0 1 0 2 0 3 Oe 0 5 06 0 7 OS OV o a OS OC OD OE OF 10  . . . 1F

00 0 0 0 0 0 0 00 0 0 00 0 0 FK FF FF 0 7 0 0 0 0 0 0 0 0 0 0  . . . 00

T he f i r s t  b i t  i s  b i t  6 5  ( % 4 1 ) an d i s  f o un d i n  b y t e S< b i t  1 .  Th e l a s t
b i t  i s  b i t  9 0 an d i s  f o un d i n  b y t e  11 .  b i t  2 .  l n  t h i s  d i c u s s i o n b i t  0
is t h e  l e as t  s i g n i f  i c ant  b i t  i n  t h e  b y t e .

3 0



3 . 2. 2 Pa ramet e r Pa s s i n g

W hen c a l l i n g a n . assemb l y ,  l a nguage r a u t i n e  f r om ATARI .Pasca l  o r  c a l l i n y
an ATARI Pa s da l  r a u t i n e  f r 'om a ssemb l y  l a nguage s pa r amet e r s a r e pa s s ed
on ' t h e s t a c'k .  Th e pa ramet e r  pa s s i n g . s t a c k i n  ATARI , Pascal  i s  . d i f f e r e n t
tha n t h e 6 50 2 h a r dwar e s t a c k .  T h i s so f t w ar  e i t a c k  is  at . l o c a t i o ns  4 600
thr ough 46FF i n memory . Th e hardwar e X r egi s t e r mus t be saved and
re s t o r e d d u r i n g e xec u t i o n o f  a s semb l y  l a nguage r o u t i n e s an d i s  us ed
t h e p o i n t e r -  t o  t h e s o f t wa r e s t a c k .  Ya u ma y l oa d t h e  t o p o f  t h e s t a c k
us i n g "LDA 0600 ~,X i  e t c .  U pon e n t r y  t o  t h e  r o u t i n e i  t h e  t o p  o f  t h e
h ar dwar e s t a c k c on t a i n s  t h e  r e t ur n a d dr es s . O n  t h e s o f t war e s t a c k s
in  r ev e r s e or d er ) h e .  dec la r e s ia ni  ( Ac,.B: IN TEGERS C: CHAR) ~ w ou l d  r e s u l t
i n C on t op 'a f  B on  t o p a f  A .  Ea c h pa ramet e r  r e q u i r e s- a t  l ea s t  on e
16- b i t WORD i 0  s t a c k s p a r e .  A c ha r a c t e r  o r  b o o l ea n i s  pa s sed a s  a
16 bi t  wo r d w i t h a h i g h  o rd er  b y t e  o f  0 0 .  V AR p ar amete rs  a r e  p as s ed  b y
a ddr ess. , Th e a d dr e i s  r e p r es en t s  t h e b y t e a f  t h e v a r i a b l e w i t h  t h e
l owest ' memor y a d dr es s .

N on- s c a l a r  p a ramet er s  ( e xc l u d i n g SETs ) a r e a l wa y s pa s s e d b y a d dr e s s .
I f  t h e pa r amet e r  i s a v a L ue  p aramet e r  t h en  c o de  i s  g ene ra t e d  b y  t h e
comp i l e r  i n a' P ascal  r a u t i n e  t o  m ove  t h e  d a t a .  S KT p ar amete rs  a r e
pa ss e d ' b y v a l u e a n  t h » s t a c k an d t he n t h e  i n t e r p r e t er is  u s e d  t o  s t o re
them.

Th e e xamp l e ' b e l ow shows a t y p i c a l  p a r amete r  l i s t  a t  e n t r y  t o  a
procedure:

PROCEDURE DEMO ( I i  J :  I NTEGER) V * R 8 : STRI NOi C.  D:  CHAR)  i

A T ENTRY STACK' ( 4600 i X) :

+0 D
B YTK OF 00

+2 C
+3 B YTK OF 00
+a ADDRESS OF ACTUAL STRI NC
+$ *DDRESS OF ACTUAL STRI NG
+6 J ( LSB )
+7 J ( NSB )
+8 I ( L SB )
+9 (NSB )

T h e a s semb l y  l a nguag e p r o gr am mus t  r emov e a l l  pa rame t er s  f r om t h e
e v a l u a t i o n  s t a c k  b e f a r e  r e t u r n i n g  t a  t h e  c a l l i n g  r o u t i n e .

SETs a r e s t o r e d a n  t h e s t a c k w i t h  t h ~ l e a s t  s i g n i f i c a nt  b y t e  o n
b o t t o m ( h i g h a d dr e s s ) .

F un c t i o n v a l ue s a r e  r e t u r ne d o n t h e s t a c k .  The y a r e p l a c e d " l o g i c a l l y "
u nder n ea t h  t h e  r e t u r n a d dr es s b e f or e  t h e  r e t ur n  i s  e xec u t ed .  T h e y
th e r e f or e re ma i n  o n  t h e  t o p  a f  t h e  s t a c k  a f t e r  t h e  c a l l i n g  pr o g r a m i s
r e - e n t e r e d f o l l o wi n g  t h e  r e t u r n .  As semb1y l a n guage f u n c t i on s ma y o n l y
re t u r n  t h e  s c a l a r  t y p e s  I NTEGER. REAL i  BOOLEAN a n d CHAR.



3 . 3 P r o gr am Segmen t a t i on — Ch a i n i n g

Ther e a r e  t i me s when p r o grams e xc ee d t he memorg  a v a i l a b l e  a nd .  al s o
m any t i me s when s egmen ta 'Ci on i f  p r o g rams f o r  comp i l a t i o n a n d
mai n t enanc e pui pose s i i  d e s i r ed . ATARI Pas c a l  p r o v i d es a " c h a i n i n g "
mechan i sm i n wh i c h on e p r o gr am ma y t r a n s f e r  c o n t r o l  t o  a n o t h er
pr o gram.

You must dec l ar e a n untapped f i l e  ( F I LE> ) and use' t he .ASSION and. RESET
pr ocedur e s t o in i t i a l i x e  t h e  f i l e .  Y ou  m ay  t h en  e x ec u te  a c a l l  t o  C he
CHAIN pr o c e du re s pas s i n g  t h e  n ame o f '  t h e  f i l e  v a r i a b l e '  ai a  s i n g l e
parameter, .  T hi " 'r un-- t i me l i br ar y r ou t i n e wi l l  Chen per'Worm 't he
appr opr i a t e  f un c t i on s t o  l oa d i n  t he f  i l e  you opened. us i n g t he RESET
st a tement .  Pr ogram' s i se does no t ma t t er . A s mal l  p ro gra m mag  c hai n  t o
a  l a r ge on i ,and a l a r ge pr ogr am mi j  c ha i n Co a smal l  one .  I f  y ou
d es i r e '  t o comiivn i ca t e bet ween t he cha i ne d pr ogr am you ma y choos e t o
communi ca t e i n  t wo wa ys : shar e d g l oba l v a r i a b l e s an d ABSOLUTE
var ice 1 es.

I f  you us e Che -shar e d g l oba l v a r i a b l e me t hods you mus t guar an t e e t ha t
at  l ea s t  t h e f i r s t  se c t i on o f  g l oba l v a r i a b l e s i s Che ' same i n  t he t wo
pl ograms wi sh i ng ' t o communi ca t e .  The rema i nder o f  t he gl oba l v a r i ab 1es
n ee d no t be  t h e same an d t h e de c l a r a t i on o f  e x t er na l  v a r i a b l e s i n  t h e
g l oba l secCi on wi l l  no t a f f ec t  t h i s ma ppi ng .  I n  a dd i t i on . t o ha v i ng
m at ch i ng de c l a r a t i ons i you mus t us e t he / 9  op t i on swi t c h a va 'i I a b l e  i n
the l i n ke r ( se e se c t i on 2 . 3. 2. 4 )  t o  p l ac e t he va r i a b l e s  a t  Che  s ame
l oca t i on i n  a ) 1 pr ograms wi sh i n g t o communi ca t e .

T o use t he ABSOLUTE var i abl e method you woul d typi cal l y def i ne a
r ec or d used a s a communi ca t i on a r ea an d t heA def i n e t h i s  r ec or d a t  an
a bsol ut e l oca t i on i n each modul e .  T h i s me t hod doe s no t r equ i r e us i ng
t he / b sw i t c h i n  t h e l i nker bu t doe s r equ i r e knowl edge o f  t he memor y
used bg Che pr ogr am and sy stem.

Li s t e d be l ow ar e t wo e xampl e pr ograms t ha t communi ca t e wi t h eac h ot her
u si 'ng t he ABSOLUTE va r i a b l e met hod. The f i r s t  pr ogr am wi l l  CHAI N t o
t he second pr ograms wh i c h wi l l  pr ' i n t  t he r e s u l t s o f  t h e f i r s t
pr ogr am' s e xec ut i on :



Example:
PRQQRAN PROC2'

TYPE
CQNNARKA = RECORD

I i Ji  K  .  I N TEGER
END>

VAR CLOBALS :  * BSOLUTE C$8000 3 CONNAREAF

CH*INF I L :  F I LEi

B EGI N ( + NA I N PRGCR* N $ 2 + )
WI TH CL QBAL S DQ

BEGI N
3 i

J : ~ 3 i
K : ~  I +  J

KND)

ASSIQN<CH* I NF IL i  ' D i : PRQQ2. CQN' ) i
RESET ( C HA I NF I L ) i
IF  I GRESULT < > 0 THEN

BEGI N
W RITELN<'UNABLE TO QPKN Di :PROC2. CGN' ) '
E XI T

KND>

CHA IN ( CHA INF IL )
KND. ( + END PROQi + )

(4 PRQQRAN %2 I N CHAI N DEMONSTRATION

PROGRAM PROC2;

TYPE
CONN*RKA = RECORD

I i Jr  K:  I N TEGER
K N D i

V AR CLQB*L S :  ABSOLUT E L '08 0 0 0 1 CQMNARK* i

B EGI N ( + PROQRAN 82 + )
l4ITH CLOBALS DO

N R ITELN( 'RESULT QF '  I  '  T I NES '  J  '  I S = '  K )
KND .  ( 4  RETURNS T O OPERAT I NG SYSTEM MHKN COMPLET E



3 . 4 B u i l t - i n Pr oc edur e s en d Pa rame t e r s

T h i s  s e c t i o n d es c r i be s ATARI Pascal ' s  b u i l t - i n  p r o c ed ur e s e n d
f un c t i on s .  Ec c h r o u t i n e  i s  des c r i be d s g n t e c t i c e l l g i  f o l l owe d b g e
d es c r i p t i o n o f  t h e pa ramet er s en d e n exempl e p r o g r am. us i n g  t h e
p r oc edur e a f  t h e  f un c t i on .  Se c t i o n 3 . 4 . 2. 5 i s  e  q u i c k  r e f e r en c e
o f e i l  b u i l t - i n  p r oc edur e s an d f un c t i on s .

3 4



3. 4 . I  NOVE i MOVER I QHT i NOVELEFT

PROCEDURE HOVE (SOURCE> DESTI NATI ON' NUM BYTES)
PROCEDURE NOVELEFT (SOURCE DESTINATI ON NUM BYTES)
PROCEDURE MOVER IQMT(SOURCES DESTINATI ON' NUM SYTES)

Thes e pr oc ed ur e s mov e t h e number af  b y t e s  c a n t a i n ed  i n  N UN- SYTKS f r o m
th e l o c a t i a n na me d i n SOURCE t o  t he lo c a t i o n named  i n - XIKSTINATIQ N.
NOVE i s  a s y n onym f o r  N OVELEFT-.  N OVELEFT m aves  f r o m t h e  l e f t  e nd  a f
t h e sa uy c e: t a  t he . l e f t  en d a f  t he- des t i n a t i on .  NOVKRIOHT move s f r om
' Che r i gh t  en d o f  t h e s o ur c e Co t h e  r i gh t  en d o f Ch e de s t i na'Ci on f  t he
p aramet er s pa s se d Co NOVERIQMT s pe c i f y  t h e  l e f t  han d en d o f  t h e
s our c e an d d es t i n a t i on ) .

Use MOVELEFT -an d NQVERIOHT t a  t r ans f er  a  b g t e  f r ' am a ne  d a t a
st r u c t ur e  t o  a n o t he r o r  t o move;- da t a - a r oun d w i t h i n a s i n g l 'e  d a t a
st r u c t ur e .  Th e. move is .  dane  o n,  a" b yte  l e ve l  s o  t h e : d a t a  s t r u c t u re
ty p e i s  i gn or ed . NOVKRIOHT is .  usefu l  f a r  t r a n s f e r r i n g  b y t e s  f r a m C he
low en d o f  a n a r r a y  t o  t h e h i g h end . 4 l i t h ou t  t h i s  p r a c ed ur et a  FOR
loo p wo u l d b» re q u i r e d  ta  p i c k  u p  eac h  ch ar a c t e r  a n d  p ut  i t  d own a t  a
hi gher ad d re ss .  N OVERIQHT i,s al s o  m uch.  m uch fa s t e r .  NOVKRIOHT i s
idea l  t a  us e i n  an  i n s e r t  c h a ra c t e r  r o u t i n e  w hose  p u rp ose  i s  t o  m ak e
room f o r  c ha r a c t e r s i n  a b u f f e r .

N OVELKFT i s  us e f u l  f o r  t r a n s f e r r i n g b y t es  f r om on e a r r a y  t o an o t h e r '
de l e t i n g c ha r a c t e r s  f r om a b u f f e r '  o r ma v i n g t h e v a l ues i n  o ne  d a t a
s t r u c t u r e Co a n o t h e r .

T he s o ur c e an d zl es t i n a t i o n ma y b e an y t y p e a f  v a r i a b l e an d b o t h n ee d
no C be of  t h e  s ame t y p e.  T hese  m ay  a l s o  b e  p a i n t e r s  t o  v a r i a b l e s  o r
in t eg er s u s ed as  p o i n t e r s .  T hey  m ay  n ot  b e  n amed- or l i t e r a l  c o ns t a n t s .
T h e number a f  b y t e s  i s  a n  i n t eger e z p r e s s l a n g r ea t e r  t ha n z e r o .

4 4 t c h ou t  f o r  t h es e p r ab lems :

Si nc e n o c h ec k i ng is  pe r f o rm ed as  t o  w he th er  t h e  n umber  o f  b y t e s  i s
gr ea t e r  t ha n t he si z e  o f  t h e  d e s t i n a t i o n i  s p i l l i n g  o ver  i n t o  t h e
d a t a s t a r ag e a d j a c en t  t a  t h e d e s t i n a t i a n w i l l  o c cu r  i f  t h e
d es t i n a t i o n  i s  no t  l a r g e enoug h t o  h a l d  t h e number a f  b y t e s ,

2 . No v i n g z er a b y t e s move s n o t h i n g ,

3 . Na  t y p e c h ec k i n g  i s  done .



K xamp l e :

PROCEDURE MOVE DEMO>
CONST

STRINQSZ ~ BOs.
VAR

BUFF ER :  STR I NCf STR INQSZ 7'
LI NE : ' STR I NGs

PROCEDURE INSRT ( VAR DKST ' :  STR INQs I NDEX ~: I NTEGER 3 VAR SOURCE
STR I NQ3 l
BKQ IN

IF LENGTH(SOURCE) <  STRINCSZ — LENGTH(DEST ) THEN
BEQI N

MOVER IQHT (DESTC:-: INDEX '3 i DESTC INDEX+LENQTH (SOURCE 3 3 i
LENQTH(DEST ) I NDEX+1 ) '

MOVELEFT(%3VRCEC 1 l~'' DESTO''INDEX' r LKNQTH(SOURCE) ) s
D ESTCG i : ~CHR(ORD(DESTC03 ) + LENGTH(SOURCE) )

ENDs

BEQ IN
MR I TKLN ( 'MOVE DKMO. . . . . .  ' ) s
B UFFER : ~ ' J udg J .  Sm i t h /  33 5 Dr i v e /  L ov e l g i Ca .  9 56 66 ' s
MR ITKLN,( BUFFER ) s
L I NE : ~ "Rol-'and- ' s
INSRT(BUFFER' POS ( '5 ' ~ BUFFER )+2i LI NE) s
MR ITELN (BUFFER 3'

ENDs

THK: OVTPUT FROM" THI S PROCEDURE

M OVE DEMO. . . . . .
Judg J .  Sm i t h /  3 5 5 Dr i v e /  Lov e l g . Ca .  956 66
Judg J .  Sm i t h /  3 5 5 Ro l an d Di ve /  Lov e l gi ' Ca . 'P5666



3 . 4. 2 KX I T

P ROCEDURE EXI T >

EXI T i s  t h e e v v i v a ) en t  o f  t he.. RETURN s t a t eme n t ,  i n FORTRAN or . BASI C.
I t ei  l l  l e ave  t h e  c u r r e nt  p r o c e du re l f u nc t i o n  o r  m a i n  p ro g ram.  E XIT
m i l l . a l s o  l oa d . t h » r e g i s t e r s .an d r e- ena b l e  i n t e r r u p t s be'f or e e x i t i n g
i f  EXI T i s , use d i n  a n  I NTKRRUPT. pr oc ed ur e .  I t  i s  usua l l y  e x ec u t e d a s
a  s t a t emen t  f o l lQQl i n g a  t e s t .

Kxamp l e

PROCEDURE EX.I TTEST.'
(+EXI T THE CURRENT FUNCTl ON OR M* I N PROGRAM. +)

P ROCEDURE EXI TPROC<BQOL : BOOLE* N ) i

BKQI N
IF BOOL THEN

BEQIN
4IR ITELN< 'EXI T I NG EX ITPROC ' >;
EX IT'

E N D i
MRI T KLN ( ' S T I L L  I N E X I TPROC i * BOUT T O L EAVE NORMAL L Y ' ) l

END>

BEOI N
MRITELN( ' EXI TTEST. . . . . . .  ' ) i
KX ITPROC (TRUE) l
N RITKLN( ' I N KXI TTKST * FTER 1ST CALL TO EXI TPROC ' ) ;
K XITPROC(FALSE ) i
4fRITELN< ' I N EXI TTEST AFTER 2ND CALL TO EXITPROC ' ) J
EXI T '
M RITELN< 'THI S L I NE MI L L NEVER BE PRI NTED ' ) J

K ND i

O ut p u t :
K X I TTEST. . . . . . .
KXI TI NO EX ITPROC
IN KXI TTEST AFTER 1ST CALL TO EXITPROC
STI L L I N KXI TPROCi *BOUT TO LEAVE NORMALLY
IN EXI TTEST AFTER 2ND CALL TO EXITPROC



3 . 4 . 3  T STB I T r  SK T B I T r  CL RB I T

FUNCTION TSTB IT (  BASI C VAR BI T NU M) :  BOOLEAN'
PROCEDURE SKTBI T (VAR BASI C VAR. BI T NUM) i
PROCEDURE CLRBI T (VAR BASI C VAR. B I T NUM»

' TSTBI T r e t u r n s TRUE i 4  t h e de s i gn a t e d b i t  i n  t h e ba s i c  va r  i s  on e a n d
' '- r e t ur n s FALSE i 4  t h e b i t  i s  o44 . SETBI T s e t s  t h e d e s i g nk t e d b i t  i n  t h e

parame t er . C LR Bl T  c l e a rs  t h e  d es i g na t e d  b i t  i n  t h e  p a r amete r .

BASI C VAR is  ang  8  o r  1 6  b i t  v a r i a b l e  s u ch  as  i n t e ge ri  c h a r .  b y t e s
c o r d i  o r  b o o l ean .  B I T NUM i s G. . 15 w i t h  b i t  0  o n  t h e  r i g h t .  A t t emp t i n g
to s e t  b i t  1G o 4 an S b i t  v a r i a b l e  d oes  n o t  c a u se  a n  e r r o r  b u t  h as  n o
e 44ec t o n  t h e en d r e s u l t ,

T hes e pr o c edur e s a r e us e f u l  f o r  gen er a t i n g me i t  l o op s o r  a l t e r i n g
in comi n g da t a b g  f l i p p i ng a bi t  where  n e e ded.  A no t h er  a p p l i c a t i o n  i s
in ma n i p u l a t i ng a bi t  map ped sc r e e n.

PROCEDURE TST 'SET' CLR- BITSY

VAR
I:  I NTKQER'

BEQ IN
W RITELN( ' TST SET CL R B l TS . . . .
I : ~ Gs
SETB I T (  I i  5 ) i
IF I  ~  3 2 THEN

IF TSTBI T ( l i 5)  THEN
WRI TEL N ( '  I ~ ' i  I ) a

CLRB I T ( l i  5 ) e
IF I  ~ 0 THEN

IF NQT ( TSTBI T ( I .  S) )  T HEN
WRI TKLN ( ' I ~ ' i  I ) i

Output:
T ST SET CL R BI TS. .
I~32
I ~ G



3. 4 . 4  SHR i  SHL

FUNCTION SHR (BASI C VAR NUN > :  I NTE()ER'
FUNCTION SHL(BASI C VARi NU N ) :  I NTEGERS

S HR ,s h i f t s  t he -BASIC. VAR by NUN b i t s  t o  t h e r i g ht i  i ns e r t i n g 0 b i t s .
SHi s h i f t s  t h e BASI C VAR by NUN b i t s  t o  t he le f t i  i n s e r t i n g  0  b i t s .
B ASIC VAR i s an -,S or 16 bi t  va r i a bl e . NL N i s an i nt eger expressi on .

The use s o f SHR; an d SHI a r e -gener a l l y  obv i ous . F or - e xamp 1 ei s u ppose  a
10 bi t  va l v e  i s  C o  b  ~  o bt a i n ed  f r o m C eo  s ep ar a t e  i n puC p orC s.  Y ou  c an
use SHL t o  r ea d Chem i n :

VAR
PQRT i :  ABSOLUTE CO9000 3 BYTE'
PQRT2 : ABSOLUTE COD232 3 BYTE;

SHL(PQRT1 8c $1 Fi  3)  !  ( PORT2 L 0 1 F) '

The a b ov e e xamp l e  r e ad s f r om p o r t i i m a s ks  o ut  t h e  t h re e  h i g h  b i t s
r eCur ne d f r om t h e I NP a r r a y i  a nd s h i f t s  t h e r e s u l t  l e f t .  Ne x t  t h i s
r e s u l t  i s  l o g i ca l l y OR ' d wi t h  t h e i n pu t f r om por t 2 i  wh i c h ha s a l s o
been ma s ked.

The f o l l owi n g pl ocedur e demons t r a t e s t h e e xpecCed r e s u l t  o f  e xecuCi ng
thes e t wo f un c t i on s .

E xampl e :

PROCEDURE SHI FT DENOi
VAR I :  I NTEOER;
BEQ IN

4IRITELN ( 'SHI FT DEMO
4 i

NRI TENLN ( ' I ~ ' ~ I ) i
l 4RI TELN ( ' SHR ( I r  2 ) ~ ' i SHR ( I i  2 ) ) )
MRI TELN ( ' SHL ( 1 .  4 ) ~ ' i SHL ( I i  4 ) ).;

ENDi

O ut pu t :

SHI FT DEMO, .
I ~ 4
S HR( I ; 2) ~ 1
S HL ( I i 4 ) =6 4



S. 4. 5  H l ~ LO . SWAP

FUNCTION H I ( 8 AS I C VAR > :  I NTEQKR 'i
FUNCTION L O(BASI C VAR > :  I NTKOER>
FUNCT I ON SWAP (BAS I C VAR ) ;  I NTEQERi

HI r e t u'ms t h e upp'ev' 8  b i t s  o f  BASI C VAR ( an .8 o r  1 6  b ' i t  v a v  ia b l e )  i n
th e Lower 8  b i t s  o f - t h e v e s u l t .  L O r e t u r n s  t h e  l owe r 8  b i t s  w i t h Ch e
uppe r 8  b i t s  f o r c e d t o  z ev o . SWAP r e t u v nf- ' t h e  u pp er '  8  ' b i t s  o f
BASI C VAR i n  t h e  l o wer  8  b i t s  a f  t h e  r e s u l t  a n d  t h e  l o wer  8  b i t s  o f
BASI C VAR i n  t h e u ppe r 8  b i t s  o f  t h e  r e s u l t .  Pa s s i n'g a n 8  b i t v a r i a b l e
t o  H I  c a u se s t h e v e s u l t  C o b e 0 an d pa s s i n g 8  b i t s  t o  L O doe s n o t h i n g .

These f u n c t i o ns  e nh an ce  A TARI P as c a l  ' s  a b i l i t i e s  t o  r e ad  a nd  w r i t e  t a
I I O p o r t s . I f  a d a t a  i t e m  h as  1 6 b i t s  o f  i n f o vm at i o n  t a  s e nd  t o " a  p ov C
C ha t ca n ha n d l e 8  b i t s  a t  a  t i m e  u s e L O avi d H I  t a -sen d t h e  l a w b y t e
f o l l owe d b g  t h e h i g h b y t e .  S i mi l a r l g i  r e a d i n g 16 b i t s  o f  d a t a  f v om a
p av' t  t ha t  s end s 8  b i t s  a t  a  t i m e ma y b e pev f ovme d b g SWAPp i n g  t h e
f i v s t  8  b i t s  i n t o Ch e h i g h b y t e :

VAR PORT6 :  ABSOLUTE (:00234 7 BYTES

P GRT6 '. ~ L O(S.) i
PORT6 : ~ HI ( B) i
B  : ~ SMAP<PORT6 ) !  PORTb i

T h e f o l  l aw i n g e xamp l e s hows wha t  t h e ~ xpec t e d r ee l  t s .  o f  t h e s e
f un c t i on s s h o u l d b e :

Kxamp le:

PROCEDURE HI L O SWAP'
VAR

HL :  I NTK<'ER i
B KQI N

WR I TKLN ( ' HI L O SWAP. . . . . . .  ' ) i
H L : ~ 1 1 0 4 l
WRITELN( ' HL ~ ' i HL 3;
IF H I ( HL ) ~ 1 THEN

WRI TE LN ( ' H I ( HL ) ~ ' i  H I ( HL ) ) i
IF LO( HL ) ~ 4 THEN

WRITKLN ( L O( HL) — ~ LO(HL ) >)
IF SWAP( HL ) ~ 4 0 40 1 THEN

W RITKLN ( 'SWAP<HL ) = ' . SWAP<HL ) ) i
E N D i

O ut p u t :
H I L O SWAP. . . .
H L ~ 2 6 0
H I <HL ) ~ i
L O<HL )~ 4
SWAP <HL) =102 5



3. 4. h ADDR

FUNCTION ADDR(VARI ABLE REFERENCE) :  I NTKQER

ADDR.-r e t u r n s  t h e a dd r e s s o f  t h e v a r i a b l e  r e f e r e n c ed. Var i a b l e ";,; ,
r e f e r enc e i n c l ude s p r o c e d u r e / f u n c t i on names ' ;  . sub sc r i  p t e d  v a r i a b l e s  a n d
r e c or d  f i e l d s .  I t  d oe s n o t  i n c l ud e name d c on s t a n t s '  u s e r  d e f i n ed
ty p es '  or . an y i, tern th a t  d o e s  n o t  o c c u py  c o d e  o r  d a t a  s p ac e.

Th i s  f u n c t i on is  u s e d  t o  r e t u rn  t h e  a d d re ss  o f  a n y t h i n g :  c ompi l e  t i m e
t a b l e s y  e n e r a t e d b g I  NL I NK i t h e a d d r e s s o f a  d  a t a s t r u c t ur e t  o  b  e
use d i n e m ove  s t a t e ment .  a n d  s o  o n.

K xamp l e :

P ROCEDURE ADDR DKNQ(PARA' :  I NTKQER) '
VAR

RKC : RKCORD
J :  I NTECERi
BOOL : BOOLEANi

ENDS
ADDRESS ' .  ! NTKOER'
R:  REAL >
Si :  ARRAYC l . .  ! 0 3 OF CHAR'

BEQI N
MRITELN( '*DDR J)KHO. . . . . ' ) '
MRITELN( '4DDR(ADDR DEPIQ) ~ ' i ADDR(ADDR DKI% ) ) 3
MR ITELN( 'ADDR (PAR* 8) ~ ' i ADDR (PARA' ) ) ~
M RITKLN ( 'ADDR(REC) ~ ' i ADDR(RKC) ) t
M RITELN ( 'ADDR(RKC. 4 )  ' i  4DDR(REC. J ) ) r
W RITKLN ( ' ADDR(ADDRKSS) ~ ' i ADDR(ADDRKSS ) ) i
WR I TELN ( 'ADDR (R ) ~ ' . 4DDR ( R 3 ] i
W Rl'TELN( 'ADDR(S ? ) ~ ' . ADR( S l ) ) i

END)

O ut pu t  i s  s y s t em depen de n t .



3. 4 . 7 S I ZEOF

FUNCTION S I ZEOF(VARIABLE OR TYPE NAMK 7 :  I NTEGERS

SI ZEOF r e t u r n s  t he si t e  of : th e  p a r a met e r  i n  b y t e s . ' l t  x s  u s e d  x n  m ove
s t a ' teme n t s f o r  t h e number o f  b y t e s  t o  b e move'd ; -" Wi t h S I ZKOF y o u ' n ee d
n o t  k ee p c han g i n g oo n s t a n t s :a s  t h ' e p r o g r a m ev o l v e s .  Pa r ame t e r ma y b e
an y v a r i a b l e :  c ha r a c t er i ar r a y s  r e c o r d .  et c i  o r  a ny  u s e r - d e f i n e d  t g p  ~ .

Kxamp 1 ~

PROCEDURE S I ZE OKMOi
VAR

8 :  ARRAY( 1 . . 10 3 OF CHAR)
A:  ARRAYC1. . 15 7 OF CHARi

BEC IN
WRITELN( ' S I ZE I)EMO. . . . . . .  ' ) t

;  m ~»»»»»»»e»»»»» »» ~>
8  : ~ ' 0 1234 567 8 9 ' I
WRITKLN( ' S I ZEQF ( 4 ) ~ ' i  S I ZEOF ( A ) , '  S I ZEOF ( B ) = ' , S I ZEQF ( B) ) i
MOVE(8e A SIZEQF ( 8 ) 7 t
WRI TEl N ( ' A ~  ' i  A ) i

ENI) i

O ut p u t :

SI ZEOF (A) ~15 SI ZEQF (8) ~10
A~ 0 1234 56 789'»»»»»



3. 4, 8 F I LLCHAR

PRQCKDVRK F I LLCHAR ( DESTI NATI ON ' LKNQTHr CHARACTKR )

. .. Thi s p r o c ed ur e f  i l l s  t h e DESTI NATXQN ( a pa c ked -a r r a y o f : c ha r a c t e r s )
w i t h  t h e number o f  CHAR* CTKRs s pec i f  i e d b g LENCTH. DESTI NATI ON i s
p a c ke d a r r a y o f  c ha r a c t e r s .  l t  ma y b e s u bs c r i p t ed .  LKNOTH i s  a n
i n t ege r  e x p r e s s i on .  I f  LKNCTH i s  g r e a t e r  t ha n t h e  l e n g t h o f
DESTI NATI ON. a d j a c en t  c o d e o r  d a t a  i s ov e rw r i t t e n .  A l s o '  i f  i t  i s
n ega t i v e .  a d j a c en t memor y ca n b e ov er wr i t t en . CHARACTKR i s  a  l i t e r a l
o r v a r i a b l e  o f  t y p e c ha r .

T h e p u r p os e o f  F I LLCH* R i s  t o  p r o v i d e a  f a s t m e t ho d o f  f i l l i n g - i n
l a r g e d a t a  s t r u c t u r e s w i t h - t h e same da t a .  Fo r  i n s t a n c e i  b l a n k i n g o u t
bu f f e r s  i s  d on e m i t h  F I L I CHAR.

K xamp l e :

PROCEDURE F I L L DENOi
VAR

BUFFER :  PACKED ARRAYCI . . 2 56 3 OF CHARi
B K(' I N

F I LLCH*R (BUFFERi 256 ' '  '  ) i  C + BLANK THE SUFFERS + 3
ENDt



3. 4. 9 LENGTH

FUNCTI ON LENGTH ( STRI NG ) :  I NTEGERS

T h i s  f u n c t i o n  r e t v r n s  t h e  i n t ege r v a l v e o f  t h e  l en g t h o f  t h e s t r i n g .

E xamp l e :

PROCKI)URE LENQTH I)KMQ>
VAR

81 :  STRI NG E4()3e
SEQ XW ~

S1 ' ~  ' T h i s  s t r  i n g i i '  3 3 ch'ar'ac-te rs  l o ng  i
WRITELN( ' LKNQTH OF ' i  S i ~ ™i  LENGTH(SI  )  )'
WR I TKLN ( ' LENGTH OF EMP TY STR I NG ~ ' e LENQTH ( ' '  )  ) )

KNI) i

O ut p u t :

LENGTH OF T h i s  s t r i n g  i s  33  c h a r a c t e rs  l o ng ~33
L ENGTH QF EMPTY STRI NG ~ 0



3. 4 . 10 CONCAT

FUNCT ION CONC AT ( SOURCK 1) SOURCE 2> SOURCE ) :  STR I NQi

, Thi s  f un c t i on, r e t ur ns ..a st r i n g , . in  w hi .ch a l l  . sourc es  i n  t h e  p ar y ye t e r
l i ,s t ' a r e concy t enabqd . , T he ., sour ce s ma y be . str $ ng va r i a b l e@i s t r i n g :
l i t e r a l s i .,o r , c ha r a c t e r s .  A ,SOURCE..o f . x er o le ng th  ca n .  b e c oncat e nat e d
wi t h  n o p r o b l em.. .. I f . t he to t a l  - :le ngth  of  a l l -=SOURCES'e x ceeds 5 6  . byte s
the s t r i n g  i s  t r unca t ed e t  250 by t es . .See t he note  under" COPY in  t h e
ne x t  s e c t i o n c o n c e r n i n g  r e i t r i c t i on s s hen us i n g bo t h  CONCAT an d  COPY.

Kxamp l e :

PROCEDURE CONCAT GENOA
VAR

Sir 82 :  S TR INC)
BKQ IN

Si : ~ ' l e f t l i n k .  ri .ght l i n k  ' r
82 : ~ ' r oo t r oo t r o o t ' >
HR I TKLN (81. ' / ' i S2)  F
Si : ~ CONCAT( 8 i r  '  ' i  82 '  ' ! ! ! ! ! !  ' )  i
WRITKLN( S i ) >

ENDi

O ut p u t :
' l ;  ~

l e f t . . l i n ks . r i gh t  f i n k / r o o t  r o o t . r o o t
le f t  l ank !  r i gh t  l i n k ro ot  r o ot  r o ot  ! ! ! ! ! !



3. 4 . 1 1 COP Y

FVNCTI ON COPY ( SOURCES LOCATIONS NUM BYTE ) :  STRINQs

C op'g r e t vr rl s a  i t r i n g cont a i n i n g t h e number 'o f  char a c t er s spec i f  i e d i n
NOW BYTES' f r am'-SOURCE be gi nn i n g a t  t h e ' i n de x sp e t i f i i d  i n LOCATI ON.
SGVRCK sius t he :a ' s t r i Ag . LOCATION an d NUM BYTES ' a r e . i n t eger
expr e s s i ons . ' -' I f  LOCATI ON' i s ov't ' of bounds or  i s -neya t i ve i  n o e r r or
occur s .  l ' f NUM BYTES fs -'negat i v e or NUM BYTES pi us LOCATlON exceeds
the l engt h of  t he SOURCES t runcat i on occvr s.

PROCEDURE COPY DEMO'
BKGIN

L ONG STR : ~ ' H i  f r om Ca r d i f f - b g - t h e s e a ' ;
MRITELN (COPY(LONG STRs fr LENGTH(LONG S TR ) 9 + 1 ) ) s

ENDs

O ut put s

Car d i f f - b g- t h e- sea

C OPY an d CONCAT a r e " pseudo " s t r i n g r e t ur n i n g f vn c t i on s an d ha v e on l y
one st a t i ca l l g a l l ocat ed buf f et  f o' r  t he r et Ui'n va l oe.'-: Ther ef ()re~'
thes e f un c t i on s a r e use d mor e t ha n once esi ' t h i n '  t he same e xpr e s s i on i
th e v a l u e o f  ea c h occur r enc e o f  t hes e f un c t i on s becomes t he v a l u e of
th e l a s t  oc cvr r ence .  For i n s t an ce i  " I F  (CONCAT(Ai STRI NQ1)
( CONCAT ( * . STRING2 ) ) " wi l l  a l way s b e t r u e be caus e t h e c onca t ena t i on of
A an d STRI NG1 i s  r e p l a ce d b g t ha t o f  A an d STRINGS. A l so '  " M RI TELN
(COPY(STRI NG1. 1 ~ 4) ~ COPY(STRI NG1i Si 4 ) ) " wr i t e s  t h e s e cond s e t  o f  f our
c ha r a c t er s  i n STRI NG1 t w i c e .



3. 4. f.R POS

FUNCTI ON POS ( PATTERNS SOVRCE ) :  I NTEQER>

T h i s  f u n c t i o n  r e t u r n s  t h e  i n t e ge r v a l u e o f  t h e po s i t i o n o f '  t h e  f i r s t
occ u r r e'ne o o f ' PATTKRN i n SGVRCK. I f  t h e pa t t e r n  i s  n o t  f o und ' a  z e r o
is  r e t u r n e d .  SOURCE i s a st r i n g  a nd  P ATTERN i s  a  st r i n g ,  a  c h a r a c t e r .
er a  l i t e r a l .

Kxamp le:

PROCEDURE POS DEMO;
VAR

STRi PATTERN ;  STR INCA
CH :  CHAR r'

SEC IN
STR : ~ ' ABCDEFQHI JKLMNO ' '
P ATTERN : = ' FQHI J ' l
C H : ~ ' B ' i
MRITELN ( ' po s o f  ' , PATTKRN. '  i n  ' . STRi '  i s a  POS(PATTERNS STR) ) i
MRITKLN( ' po s o f  ' i CH. '  i n  ' i STR ' i s  ' '  ~ POS(CH< STR) 3I
HRITELN ( ' po s p f  ' ' z ' '  i n ' i  STRi '  is  ' .  POS( ' z ' .  STR) 3~

END>

O ut p u t :
pos o f  FQHI J i n  * BCDKFQHI J KLMNO i s  6
p o s o f  B  i n  * BCDKFQHI JKLMNO i s  2
p o s o f  ' z '  i n  ABCDEFQHI JKLMNO i s  0

4 7



3. 4 , l 3  DELETE

P ROCKDuRK DKLKTK ( TARGET , I NDEX, S I ZE ) ;

Th i s  p r oc ed ur e is  us e d  t o  r e move  S /Z K c h a ra c t e r s  f r o m T ARCKT
be g i n n i n g a t  t h e b y t e name d i n  INDEX. TARGET i s ' a s t r i n g .  I N DKX a n d
SI ZK a r e  i n t e ge r  e x p r e s s i o'ns .  ' I f  S I ZE is  ze ro '.  '  no a c t i o n  i s  t a k e n.  I F
it  i s  n e g a t i v e .  s e r i o u s e r r o r s  r e s u l t .  I F  t h e IN DEX p l u s  t h e  S I Z K i s
gr e a t e r  t ha n t h e TARQKT or i f  t h e  T ARGET i s  e mp t y '  t h e  d a t a  a n d
su r r o un d i n g memor y ca n b e d e s t r a g ed .

Kxamp 1 e:

P ROCEDURE DELETE D E R '
VAR

LONG STR :  STR INCA
BEGIN

L QNO STR :  '  g e t  r i d  o f  t h e  l e a d i n g b l a n k s '
WR I TKLN,< LONO~TR ) )
DKLKTK(LONG 8 ' .  I ( POS ( ' g ' . LONG STR ) - 1 ) '
WRITELN<LONO STR)

KND)

O ut p u t :
y e t  r i d  o f  t h e  l e a d i n g b l a n ks

ge t  r i d  o f th e l e ad i n y  b l a n k s



3. 4 . 14 I NSERT

PROCEDURE I NSERT ( SOURCES D ESTIN ATION~ I N DEX) )

Th i s  p r o c ed ur e is  . used to  i n s e r t  t h .e  S OURCE i n t o  t h e  D KSTIN ATIO N- at
th e ' , l o c i % j an-.s pe c i f i e d  i n  I NDEX. : . ' DESTI NATI ON is  a  !t r . i n g .  S OURCE i s  a
char ac t er  o r  s t r i,hag i  l i t e r a l . qr . var i a b l e .  INDKX i s a n i n t eger­
ei pr essi on..,, $6URpK can be -empty .  I f  INDKX .is  out o f  b ounds o r
DESTINATI ON i i  em pt y '  d e s t r u c t i on o f  da t a occ ur s .  I f  i ns e r t i n g SOURCE
int o DKSTlNATION causes DKSTINATION t o be l onger t han al l otted
DESTlNATI ON i s  t r unca t e d.

Examp I e

PROCEDURE I NSERT DEMOS
VAR

LONQ . STR ;. , STR INC)
81 : , STRI NQ t 10 3)

BEQ IN
L ONQ STR : ~ ' Remember Na y
S 1 : ~ ' Not her ' s Day i ' )
INSERT ( S 1 i LONQ STRe 10 ) i
W RITKLN(l ONQ STR) ;
INSERT( ' t o c e l e br a t e ' . LONQ STRi 10 ) i
WRlTELN(LONQ STR ) i

KND'

Output

Remember N ot h er  ' s  D ay i  H ay  9
Remember t o  c e l ebr a t e Nother ' s Day~ Nay



3. 4 . 15 ASSI QM

PROCEDURE * SSI QM ( FILETS NAME) )

Us'e t h i s  p r o c e d ur e  t o  a s s i g n a n e x t e r na l  f i l e name t o a f i l e  v a r i a b l e
pr i o r t o  i  RESET o r  R EWRITE.  F I L E  i s  a  f i l e namei  - NAME i t  a  l i t e r a l  o r
a v a r i a b l e ' s t r i n g  c o n t a i n i n g  t h e  n ame o f  t h e  f i l e  t o  b e  c r e a t e d .  F l L E
mus t b e o f  t y p e TEXT t o  us e t h e s p e c i a l  d e v i c e name s be1,om.

Not e  t h 'a t  s t an da r d Pa s c a l  d e f i n es a " l o c a l "  f i l e .  A T* R I  P as c a l
i mp l emen t s  t h i s  f a c i l i t y  u s i n g  t emp or a r y  f i l e name s i n  t h e  f o r m
P ASTMPxx wh er e  " x x "  i s  s equen t i a l  l y  a s s i gn ed .  s t a r t i n g a t  x e r o a t  t h e
beg i nn i ng o f  eac h pr ogram. I f  an e xt er na l f i l e  RE&)RITE is  not
pr e c eede d b y a n ASSI QN i t hen a t e m po ra r y  f i l e name m i l l  a l s o  b e
a s s i gne d t o  t h i s  f  i l »  b e f o r e c r e a t i on .

NAME i s  n or ma l l y a d i s k e t t e  f i l e name i n  t h e  s t a n d a rd  f o rm a t :
dn : f i l ename. ex t  bu t  c a n a l s o be a sp e c i a l  d e v i c e  n am e,

Dev i c e Names

E: C on s o l e  s c r ee n e d i t o r  d e v i c e
S : C on s o l e  s c r ee n o u t pu t  d e v i c e

C ons o l »  k e y boa r d  i n pu t  d e v i c e
P r i n t e r  o u t pu t  d e v i c e

MOTE: Ca s s e t t e  ( C: )  f i l e s ar e  n o t  s u p po r t e d  b y  A TARI  P as c a l .

E xamp l e s o f  ASSI QN u s a ge :

ASS I CN ( PR INTF ILES ' P :  '  ) ;
ABSI QN(F i ' D2 : MT280. OVL ' ) i
ASSI QN(KEYBOARD ' K :  ' ) l
A SSI QN(CRT ' ' S :  ' ) ;

No t e :  A f t e r  * SSI QN(CRT. ' S :  ' )  y o u mus t  u s e REL4RITEi as  t h e  a s s i g n
d oe s n o t  o pe n t h e f  i l e .



3. 4.  16  W N B~ G NS

F UNC't IQN 'ONB f FXLKVAR: FI L,K OF .PAOC ): CHAR' .
FUNCTION WNBt 'F I LKVA'R: F I L E OF CHARi CH: CHAR ) :  BOOLEAN'

i .
Thes e f un 'c t i on s a l l ou i  y o u , t o h av e BYTE- l e v e l a'ccess C o: a  f  i l e  i n

hi j h 'sp'eed' e'an'nor .— PAOC' is  "a'n'j C'ape . th a't is  fu n'damen'ta l l y  a  Packed
Ar > a g''Of Char '. '  Th' e' s'i' ie  of  'Che" 'p'ack ed ' a' rr a g  i i  o p t i c a l  1g  i n  t h e  r a n g e
128 . . 4O9'5.

ONB" wi l l  l e t  j o u re'a d a  f i ' l e a b y t e a' t ' a  t i me .  I t  r e t ur n s a v a l ue. of
t ype CHAR. Th e EDF f un c t i on wi l l  b e v a l 'i d when 't h'e phy s i ca l
e nd- o f - f i l e  i s  r cache d bu t no t ba se d upon an y da Ca i n  t h e f i  l e .

W NB v i l l  l e t  you wr i t e a f  i l e a by t e a C a t i me .  I C  r e qu i r e s a f  i l e  an d
a  cha r a c t e r  t o wr i t e .  I t  r e t ur n s a bo o l ea n v a l u e Cha t  i s  t r u e i f  t h e r e
w as a n e r r or wh i l e wr i t i n g , t ha t b y t e Co t h e f i l e .  No i n t er pr e t a t i on i s
d one on t h e by t e s Cha t a r e wr i t t e n .

QNB and WNB ar e use d ( a s opposed t o F i GE T / PVT combi na t i ons ) because
Cheg are signi f icantl y faster ,

5 1



3. 4 . 17 Bl OCKREAD. BLGCKWR ITK

BLOCKRK* D ( F : F I LKVARi BUF: ANYi VAR I QR: IH TEGKRi SZi .RB: Ih lTEOKR)  i
BLQCKWR ITK (F: F I LEUARi BUF: A'NYi VAR l O R:  IH TEQKRl S Zi  RB:  IH TKCER 3 i

Thes e p r o c ed y r e s a r e u s e d f o r  d i r ec t  d i s k e t t e ac c ess ..  F I L EVAR i s  a n
untapped . f i l i '  (F ILETS ).  B VF i s  a ny, var i a b le  l a rg e e nough t o  h old  t h e
da t a .  I O R i s ' an" i n t e ge r t ha t  r ' e c ei 've s t h e r e t ur ne d v a l u e f r om t he DOS.
S 1 i s  th ~ number o f  by t e s t o  t r a n s f e r  an d RB shou l d a l wa y s b e 0 .

The da t a  i s  t r a n s f e r r e d e i t he r t o or  f r om t h e user ' s BVF v a r i a b l e  f or
t he "spec i f i e d number o f  b' gt es .



3. 4 . i 8  QPKN

PROCEDURE QPKN ( F I LE . T I TLE. RESULT) J

The OPEN pr ocedur e . i nc r ea se s t h e f ] e x i b i l i t g of AT*R I P as ca l .  F I L E  i s
any f i l e  t gye, very.jabl e. -..TITLE is  a  st r i n g  c onta i n ing- the 'f i l e name.
RESULT i s, a ' VAR ,.lt47EQER-..paramet e r  an d upon r e t ur n. fr o m O PEN h as  t h e
same v a l ue as ,  IQRESVLT.  T he  max im um number  o f  f i l e s  t h at  m ay  b e  o pened
at . an y on e t i me is  t h re e - not  . in c l u d i n g  C onso l e  ( E :  i  S :  i  o r  ) (, :. )  f i l e s .

1

T h» OPKN pr ocedur e i s  t h e same a s e xec ut i n g a n ASSI QN( F I LE.. T l TLE ) i
RESET ( F I LE ) an d RESULT : = IQRESVLT sequence .

Examp l es:

OPKN ( I NF I L K ' D: FNANE. DAT ' RESULT) l



3. 4 . 1'V CLOSEi CLOSEDEL

PROCEDURE CLOSE (  FILETS RESULT ) '
P ROCEDURE CLQSEDEL (  F I LE . RESULT ) i

The Ct QSE' an d CLQSEDEL pr ocedur es- ar e use d f o r  c l os i n g an d c l os i ng­
m i t h- de 'l e t e  r e spec t i ve l g .  Th » CLOSE pr ocedur'e adus t be c a l l e d t o
g uar a nt e e t ha t d a t a un i t t e n t o a  f i l e  us i n g a ny' met hod 'i s pr op@r i g
p ur ge d f r om t h e f i l e  b u f f e r  t o  t h e d i s ke t t e .  Th e CLQSEDEL i s  n or ma l l y
u sed on temporar y f i l es t o del et e t hem af t er use . F I LE and RESULT ar e
t h e same a s use d i n' OPEN ( s i e s e c t i on 3 . 4 . 18 ) .

Fi l e s ar e  i m p l i c i t l y  c l ose d s hen a n open f i l e  i s RESET.

T he CLOSE pr ocedur e i s  use d i n  t h e f  i l e  s e c t i on o f  t h e a ppend i x .



3. 4. 2( )  PURGE

PROCEDURE PURGE ( F I L E ) '

T h e PURGE p r o c ed ur e  i s  u s e d t o  d e l e t e a  f i l e  wh os e name i s  s t o r e d  i n  a
st r i n g .  Yo u mus t  f i r s t ASSIG N t h e  n ame t o  t h e  f i l e  a nd  t h en  e x e c u t e
PURGE.

E xamp l e :

A SSI GN(F i ' D2 : BADFI LE. BAD ' ) ;
P URGE(F ) ' ( » DELETE D2 : BADFKLE. BAD « )



3. 4. 2 i  I GRKSULT

FUNCTI ON I ORKSVL T :  I NTEGER

A f t e r  e a c h I / O op e r a t i o n  t h e v a l u e  r e t u r n e d b g  t h' i  I ORESVLT f u n c t i on
i s  s e t  b g  t h e  r u n - t i m e l i b r a r y  r o u t i n es . O n  t h e ATARI Home Compu t e r s
t h e g en er a l  r u l e  i s  t ha t  a  n o n - z e r o v a l u e mean s a n e r r o r  a n d z e t o  i s  a
g oo d r e s u l t .

E xamp l e :

ASSI QN(F i ' D2 : HELLO' ) '
RESET ( F ) l

IF  I ORKSULT Ca 0 THEN
WRITELN( ' C: HELLO I S NOT PRESENT ' ) i



3.. 4. 22 .  MKH* V* I L i MAXAVA IL

FUNCT I ON '  MKMAVA I L :  I NTKQKRi
FUNCTION MA X4VA I L :  I NTKQKRi

The f u n c t i on s MKMAVAI L a n d MAXAVAI L a r e u s e d i n  c o n j u n c t i o n w i t h NKM
a n d DI SPQSK"-t o . manage t h e HEAP- memor y.-.ar e a : i n  4TARI Pa s c a l .  T h e
M KM4VAI L f un c t i on,. r e t ur n i Ch e l a r gest : t o t a l  a v a i l a b l m memor y a t  a n y
gi ve n t i m» ir r e s pect i v e  o f  f r a gmenta t i o n.  T h e . MAXAVAIL  . fu nct i o n w i l l
fi r s t  ga r ba ge c o l l ec t  an d Chen re port  t h e  l a r g est  b l o ck  a v a i l a b l e .
The M4XAVAI L fu nc t i o n c an  b e  u sed .Co f o rc e  a  g ar b age  c o l l e c t i o n b e fo re
a ti me- sensi t i ve sect i on of pr ogramming.

The 474RI Pascal--.syst em f ul l y suppor t s t h e NKM and- DISPQSK mechani sm
d ef i ne d b g Che Pa sca l  S t andar d .  Th e HEAP a r e a gr ows f r om t h e en d of
C he da t a a r e a a n d Che s t ac.k f rame <f or  r ec-ur s i on ) gr ows f r om t h e t op
of memor y downwar d.



3 . 4. 2 3 Qu i c k Re f e r en c e Gu i d e t o  Bu i l t - i n Pr o c ed ur e s a n d Pa r ame t e r s

( A l p ha b e t i c a l »» »i t h i n  ea c h g r o up ; )

C har a c t e r  a r r a y ma n i p u l a t i o n  r o u t i n e s

PROCEDURE F' l LL'CHAR (  BEST I N*T I ON LENGTH " CHARACTKR )
PROCKDVRE 'MGUELKFT < SOURCEi DESTI NATI ONi NUM BYTES) i
PROCEDVRE MO4KRIQHT ( SGURCE, DESTI NATI ON, NUM BYTES) i

B i t  a n d b y t e ma n i p u l a t i o n  r o u t i n e s

P RQCEDURK CLRB I T ( BAS I C VAR i  B I T NVM) i
F UNCT TON H I  (BASI C ' VAR INTEQERi
F UNCTION L Q B ASI C VAR ) INTEGER'
P RQCKDVRE SETB I T ( B'ASI C VARi '  B I T NUM) i
F UNCTION SH L (BASI C V* R i NUM) INTEQER»
F VNC T 1 ON SH R (8* SI C V* R» NUM) INTKQER'
F VNCT lON SNAP (B AS I C VAR ) INTEGER
FUNCTI ON TSTB IT ( BASI C V* R. B I T NUM) BOOLEANi

St r i ng handl i ng r out i nes

FVNCTI QN CONC47 ( SOURCE1 i  SQURCK2 i . . . i SOURCEn ) :  S TR I NQi
FUNCTI ON COPY ( SQURCEi LQC* TI ONi NUM BYTES ) :  STR INQi
PROCKDURK DKLETK ( T 4 RQET i  I NDKX i  S I 2 K ) i
PROCEDURK INSKRT ( SQURCEi DESTI NATI ON, I NDEX ) i
FUNCTION LKNQTH (  STR INQ ) INTKQKR i
FUNCT I QN PQS (  PATTERN, SGVRCE ) INTEGER»

F i l e h and l i n y  r o u t i n e s

PROCEDVRK ASS! QN F ILK. NAME ) i
PROCEDURK B LGCKREAD ( F  I L E i BVF i I QR i NUMB YTKS i REL BLK ) i
PROCEDURE BLOCKER ITE ( F ILE. B UF i  I QR i  NVMBYTES i REL BL N ) i
PROCEDURE C LOSE (F  I L K i R ESULT ) i
PROCEDURE CLQSKDEL F I L K i R ESUL T ) i
FUNCTI ON Q N B (F ILK ) CHAR
PROCEDURK IORKSVLT INTEQERi
PRQCEDURK O PEN (F I LE Tl T L E i  RESUL T 3 i
PROCEDURE PURGE F I LE ) i
FUNCTI ON 4 /NB (F I L K i CH* R )  :  BOGLE* Ni

M i s c e l l a n e ou s r o u t i n e s

F UNCTI ON ADDR (  VAR I * BL E RKFERKNCE ) INTEGERi
P ROCEDURE EXI T i
FUNCTION MAXAVA I L ;  I NTEQKRi
FUNCT I ON MEMAVA I L :  I NTEGER i
FUNCTI ON S I ZEGF < VARI ABLE GR TYPE NAME ) :  I NTEGER>



3 . 5  N o n - S t a n d a r d Da t e  A c c e s s

3 . 5 . 1 Ab s o l u t e Va r i a b l e s

< a bs o l u t e v a r >  : : ~ ABSOLUTE E < c on s t a n t ) 1  <v a r >

A BSOLUTE v a r i a b l e s ma y b e d e c l a r e d  i f  ea u kn ee t h e a d d r es s a t
c omp i l e  t i me , Yo u d e c l a r e v a r i a b l e ( s )  t o  b e a b s o l u t e u s i n g
s p e c i a l  s y n t a x  i n  a VAR de c l a r a t i on .  ABSOLUTE v a r i a b l e s a r e n a t
a l l o c a t e d a n y s pac e i n  g au r d a t a  s egmen t b g  t h e comp i l e r  an d g a u a r e
r e s pon s i b l e  f o r m a k i n g s u r e  t ha t  n a  camp i l e r - a l l o c a t e d v a r i a b l e s
con f l i c t  w i t h  t h e a b s o l u t e v a r i a b l e s . NOTE : STRI NC VARIABLES NAY NOT
EXI ST b e I otu C4 100 7 i n memor g.

E xamp l e s :

I:  ABSOLUTE C48000 7 I NTECERi
SCREEN: ABSOLUTE CSCO00 7 ARRAYCO. . 15 1 OF ARRAYCO. . 63 7 OF CHAR'



3, 6 I N L I NE

ATARI Pa s ca l  ha s a v e v g u s e f u l  b u i 1 t - i n  f e a t uv 'e  c a l l e d  I N L I N K.  T h i s
fe a t u r e  l e t s  y o u i n s er t  d a t a  i n  t h e mi d d l e  a f  a n ATARI
P asc'a l  pv oc ed ur e a v  f u n c t i o n .  I n  t h i s wa g s m a l l m a c h i n e c od e o v P- c o d e
s equen ce s an d c on s t a n t  t a b l e s ma y b e  i n s ev t e d  i n t a  a n AT* R I Pa s c a l
pr ogram.

3 . 6 . 1 S y n t a x

The s a n t a x f o v t h e 1NL I NK f ea Cure  i  s v e r g  s im i l a r  t a  t h at  o f  a
pr ocedur e c a l l  i n Pasca l .  The wor d I NLI NE is  used f  a l l owed b g a le  f t
p av en t he s i s  " ( "  f o l l awe d b g an y numbev o f  av gumen t s  s e pav a t e d b g  t h e
sl a s h " / "  c h av a c t e v a n d Cer mi n a t e d b g a r i g h t  p a r e n t h e s i s  " ) " .  T h e
a r gumen t s b e t ween Ch e s l a s he s mu s t  b e  c o n s t a n t s  o v  v av i a b l e v e f e r en c e s
t ha t  ev a l u a t e  t o  c o ns Ca n t s .  Th es e c o n s t a n t s  c a n b e o f  a n y o f  t h e
f al lowi ng t ypes : CHAR. BTRINCi BOOLEAN. I NTEQER ov REAL . No t e Chat a
S TRI NC i n  q u o t e s doe s no t  g en er a t e a  l en g t h b y t e bu t  s i m p l y  t h e d a t a
far t h e  s t r i n g .

L i t ev a l  c on s t a n t s  o f  t y p e i n t e ge r w i l l  b e  a l l o c a t e d on e b y t e  i f  Ch e
va l u e  f a l l s  i n Ch e v ang e 0  C a  2 5 5.  N am edi  d ec l av 'ed ~ i n t e g er  c  one Cant s
w h i c h w i l l  a l wa y s b e a l l o c a t e d t wo b y t e s .

3, 6. 2 Appl i cat ions

T h » I NL I NE f a c i l i t y  c a n b e u s e d t o  i n s er t  c od ~ o r  t o  b u i l d
c omp i l e  t i m e t a b l e s .  Th e f a l l a w i n g t wa s e c t i on s g i v e  e xamp l e s o f  e a c h
o f  t h es e u s e s .



T h e pr o g r am f r agmen t b e l ow demon s t r a t e s ho w t h e XNLXNE f a c i l i t y  c a n b e
use d t o  c on s t r u c t a  c ompi l e  t i m e  t a b l e ,

E xamp l e :

PROQR*M DEMO I NL I NE)

TYPE
XDFIELD = ARRAY L' i . .  4 3 QF ARRAY C1. , 10 3 OF CHAR'

VAR
TPTR :  I DF I ELDt

PROCEDURE TABLEl
B EQI N

1 NL INE ( ' ATAR I I  /

'HONE /
'COMPUTER t  /

' SYSTEMS. . . I )

END)

8EQ IN ( + HAI N P ROQRAN
T PT R : ~ ADDR ( TABL E ) ~ 5 i (+ +5 fo r  P -c o de  o n l g  + 3

MR XTELN ( T PT R C3 1 ) i ( + SHOUL D NR XT E ' CQNPVTK R ' :  )

END,



3 . 7 G r a p h i c s an d So un d Do cumen t a t i on

T he g r a p h i c s i  s o und .  an d c o n t r o l l e r  p a c ka g e c on s i s t s  o f  a n  i n c l u d e
f  i l e i  QSPROCS i a n d a  P a s c a l  mo d u l e  QRSND. ERL .  T h e  i n c  i ud e f i  l e
d ef i n e s t h e e n t r y  p o i n t s  av a i l a b l e  i n  t h e Pa s ca l mo d u l e .  Th e Pa s c a l
modu l e mus t  b e  l i n ke d wi  t h  y ou r p r ogram.

T o us e t h e pa c kag ~ t y p e (« %I D: GSPROCS« ) f  o ) l owi n g t h e g l o ba l
v ar xab l e s o f  y ou r  p r o g r ams an d e x e c u t e  I N ITQRAPHICS a s  t h e f  i r s t
st a tement i n  your ma i n pr ogram.

E xamp l e :

PROGRAM QRSND;

LABEL

CONST

TYPE

VAR

( » I NCLUDE THE GRAPHI CS AND SOUND DEFI NI T I ONS « )
(» %I D: QSPROCS»)

L OCAL PROCEDURES « )

PROCEDURE XXXX'
B EGI N

END)

PROCEDURE YYYYt
BEGI N

END i

( » MA I N PROGRAM « )
BEGI N

INITQRAPHI CS ( 5 3 '  ( «  I N I T I AL I ZE GRAPHI CS PACKAGE WI TH A MAXIMUM
G RAPH I CS MODE OF S  « )



T he f o l l owi n g s e c t i on s descr i b e ea c h o f  t h e i tems av a i l a bl e  i n  t he
graphi cs and sound package.

3. 7 . 1 S c r ee n T ypes

TYPEs:

SCRN TYPE = {SPL I T SCREENS FULL SCREEN) '
CLEAR TYPE ~ ( CLEAR SCRKENi DG NGT CLEAR SCREKN) '

T hese s c r een t ypes a r e use d bg t he QRAPHICS pr ocedur e t o de f i n e t he
typ e o f  s c r een an d whet he r or  no t  t h e s cr een wi l l  b e  c l e ar e d  d ur i n g
t he QR* PHl CS pr ocedur e .

3. 7. 2 Var iabl es

VAR s:

SCRNF I LE :  EXTKRNAL TEXTS
QRRESULT :  EXTERNAL I NTKQKR>

S CRNFILE ma y b e use d t o do s t andar d Pa sca l  I / O t o  t he s cr ee n s uc h a s :

4IRITK<SCRNFI LEi 'A ' ) '

T h i s v a r i a b l e mi l l  s end a n "A " t o  t he s cr een an d depen di n g on t he
c ur r en t mode i  t h e "A " mi l l  b e  d i s p l a ye d i n  some manner ,  Not e t h i s
t echn i qu e i s  n or ma l l y  use d on l y  i n gr a ph i c s mode s 1 an d 2 .  Fo r t 1 e
ot her gr a ph i c s modes t us e t h e pr ocedur e s des cr i be d beloved,

Q RRESVLT i s  use d t o d e t er mi n e i f  an y e r r or s occur r e d dur i n g on e o f  t h e
gr aph i c s pr ocedur es .  Th e f o l l owi n g a r e  t h e pr ocedur e s an d f un c t i ons
tha t a l t e r QRRESULT.

IN I TQR*P HI C S QRRKSVLT 0 OK i 2 5 5 =  ERROR
QRAPHICS QRRESULT 0 GK. 2 5 5 ~ ERROR
PLOT QRRKSULT RKSVLT FROM XI G CALL
LOCATE QRRESULT RESULT F R Y X I G CALL
F ILL QRRESULT RESULT FROW XI G CALL
DR A@TO QRRKSULT RESULT FROM X1O CALL



3 . 7. 3 Q r ap hi c Pr o c ed ur e s an d F un c t i o n s

3 . 7 . 3. 1  I n i t i a l i z e Pr oc ed ur e

PROCEDURE I NITQRAPHI CS ( MAX MODE: I NTEGER )'

I NITQR* PHI CS mus t  b e  t h e  f i r s t  s t a t emen t  o f  a  p r o g r am t ha t  u s e s t h e
g r a p h i c s an d s o un d mod u l e .  Th er e  i s  on e p a r ame t e r :

M AX MODE M a x i mum mode us e d b g  t h i s  p r o g r a m s h o u l d b e a  v a l ue
f r a m 0 t a  9 .

I f  a n e r r a r  o c c u r s .  t h e QRRESULT = 2 55 )  o t h e r w i s e ' QRRESULT ~ 0 .

3 . 7. 3. 2 G r aph i c s Pr ocedur e

P ROCEDURE GRAPHI CS(MODE: I NTEGERS SCREEN: SCRN TYPES ' CLEAR: CLEAR TYPE ) '

GRAPHICS p e r f or ms t h e same f u n c t i o n a s  t h e GRAPHICS s t a t emen t  i n  ATARI
B ASI CS e x c ep t  i t  ha s t h r e e pa rame t e r s  i n s t ea d o f  an e .

MOD E T h e d e s i r e d g r a p h i c s mode 0  t o MAX MODE

SCREEN F UL L SCREEN a r  SPL I T SCREEN

CLEAR CL EAR SCREEN or  DO NOT C LEAR S CREEN

I f  a n e r r o r  accursed t hen QRRESULT ~ 2 5 5 )  o t h e r w i s e ' GRRESULT ~ 0 .

3 . 7. 3. 3 T e xt mod e Pr o c ed ur e

PROCEDURE TEXTMGDEi

TEXTMODE c l os e s " S : " an d r e open s " E : " . QRRESUL T i s  un c han ged.

3  7 . 3 4  S e t c a l a r  Pr o c ed ur e

PROCEDURE SETCOLOR (REGI STERS HUE. LUMI NANCE : 1'NTEQER ) ;

SETCOLOR per f or ms t h e same f u n c t i o n a s  t h e SETCOt OR s t a t emen t  i n  * TARI
BASI C . GRRESVLT i s unc hang ed .

REGISTER A v a l u e  f r om 0 t a  4 .  Re f e r  t o  s e c t i o n 9 o f  t h e ATARI
40 0 / 80 0 BASI C Re f e r enc e Ma n ua l  un de r SETCGLOR.

A v a l u e  f r om 0 t a  15 .  Re f e r  t a  s e c t i o n 9 o f  t h e ATARI
40 0 / 8 0 0 B A S I C R e f e r e n c e Ma n u a l  u n d e r  SETCOLOR.

LUMI NANCE A  ev e n v a l u e  f r om 0 t a  14 .  Re f e r  t o  s e c t i o  9  o f  t h e
ATARI 4 0 0 / 80 0 BASI C Re f e r en c e Man ua l  un de r SETCOLOR.



3 . 7 . 3 . 5  Co l o r  Pr oc ed ur e

PROCEDURE COLOR (COLOR VALUE: I NTEGER ) i

CO( OR per f or ms t h e same f u n c t i o n a s  t h e COt OR s t a t emen t  i n  BASI C.

COLOR VALUE *  v a l u e  f r am 0 t o  2 55 .  Re f e r  t a  s e c t i o n 9  o f  t h e ATARI
400 / 80 0 BASI C Re f e r en c e man ua l  un de r COLOR.

3 . 7 . 3. 6  P l o t  P r o c ed ur e

PROCEDURE PLOT( Xe Y: INTEGER ) )

PLOT p e r f or ms t h e same f un c t i o n a s  t h e PLOT s t a t emen t  i n  AT4R I B4 S l C.
It  p l o t s a  p o i n t  i n  t h e c u r r en t  c o l o r  a t  t h e s c r ee n p o s i t i o n X. Y.

t h e h o r i z o n t a l  c o o r d i n a t e o n  t h e s c r e en .
t h e v e r t i c a l  c o o r d i n a t e o n  t h e s c r e e n .

G RRESULT = v a l u e o f  a n  X I O PUT c h a r a c t e r  c a l l .

3 . 7, 3. 7  L o c a t e Pr a c ed ur e

FUNCTION LOCATE( X> Y: INTEGER) : I NTEGERS

LOCATE p e r f or ms t h e same f u n c t i o n a s  t h e LOCATE s t a t ement i n  4T *R I
BASIC.  I t  r  e t u r n s  t h e p i xe l  v a l u e a t  t h e s c r ee n p o s i t i on Xi Y.

t h e h o r i z o n t a l  c o o r d i n a t e o n  t h e s c r e en .
t h e v e r t i c a l  c o or d i n a t e o n  t h e s c r e en .

G RRESULT ~ v a l u e a f  a n  X I O GET c h a r a c t e r  c a l l .

3 . 7. 3 , 8  P o s i t i o n Pr o c ed u r e

PROCEDURE 'POSI TI ON(Xi Y: l NTEGER) l

POSI TI ON per f or ms t h e same f un c t i o n a s  t h e POSI TI ON s t a t emen t  i n  * TARI
BASIC.  I t  mov e s t h e  i n v i s i b l e  g r a p h i c s cu r s o r t o  p o s i t i a n  X i Y.  N o t e
th e c ur s o r  i s  n o t mo ve d u n t i l  t h e n e x t  I / O  f un c t i o n  i s  per f or me d.

X th e hor i z on t a l  c o o r d i n a t e  a n  t h e  s c r e e n.
Y t h e  v e r  t i c a l  c o o r d i n a t e  a n  t h e  s c r e e n .

3. 7. 3. 9 D r a wt o Pr a c edur'e

P ROCEDURE DRAWTO( X, Y : I NTEGER ) ;

DR4WTO pe r f or'ms t h e sam ~ f u n c t i o n a s  t h e DRAWTQ s t a t emen t  i n  * TARI
B 4SI C.  I t  d r aws a  l i n e  f r om t h e c u r r en t  g r a p h i c s p a s i t i o n  t o  p o s i t i o n
X i Y i n  t h e  c u r r e n t  c o l o r .



t h e h o r i z o n t a l  c o or d i n a t e o n  t h e s c r e en .
t h e v e r t i c a l  c o o r d i n a t e o n  t h e s c r e e n .

G RRESULT v a l u e o f  a n  XI O DR*@TO c a l l .

3 . 7. 3 . 10  F i l l  Pr oc ed ur e

P ROCEDURE F I L L ( X. Y: .I NTEGER) J

F I L L p e r f or ms t h e 'same f un c t i o n a s  t h e XI O 18 c a l l  i n  ATARI BASI C
ex c ep t  i t  p e r f or ms a  p l o t  a t  p o s i t i on Xi Y t o  m ove  t h e  c u r s o r  t o  Xi Y  a t
t h e en d o f  t h e F I L L .

X t h e h o r i z o n t a l  c o or d i n a t e o n  t h e s c r e e n ,
Y th ~ ve r  t i c a l  c o o rd i n a t e  o n  t h e  s c r e e n.

GGRESULT = v a l u e o f  a n X I O F I L L ca 1 l .

S oun d Pr oc edu r e s an d F u n c t i o n s

3. 7 . 4. 1 S ou nd  P ro ce du re

PROCEDURE SOUND(VOICED' PITCHY DI STORTI ONS VOLUME: INTEGER 3 3

SOUND p er f or ms t h e same f un c t i o n a s  t h e SOUND s t a t emen t  i n  ATARI
8 * S I C .  I t  t u r n s o n  t h e s o un d c ha nne l  i n d i c a t e d b g VOI CE a t  t h e
in d i c a t e d P ITCHY DI STQRTI ONi an d VOLVO%.

VOI CE O ne o f  t h e  f ou r  s o un d c han n e l s  a t  0  t o  3 .

P ITCH A  v a l u e b e t ween 0 a n d 2 55 .  Re f e r  t o  s e c t i o n 10 o f  t h e
*TARI 9 * S I C manua l  u n de r SOUND.

DI STORT I QN A  ev e n v a l u e  f r om 0 t o  14 .  Re f e r  t o  s e c t i o n 10 o f  t h e
*TARI BASIC  m anu al  u n d er  S OUND.

VOLUNE A v a l ue fr o m 0  to  1 5.  0  i s  o f f  3  1 5  i s  m ax i m um v o l u me.

3 , 7 . 4. 2  S o un d o f f  Pr oc ed ur e

PROCEDURE SOUNDOFF3

S OUNDQFF t u r n s o f f  t h e s o un d t o  a l l  t h e s o un d c han n e l s .

3 . 7 . 5  Co n t r a l l e r  F un c t i on s

3. 7. 5. 1 Paddi es



3 . 7 . 5. I . 1  Pa d d l e Fun c t i on

FUNCTION P ADDLE ( P DLNVN: I N TEQER ): I NTEQER )

PADDLE p e r f or ms t h e same f un c t i a n a s  t h e PADDLE s t a t emen t  i n  ATARI
B ASIC.  I t  r e t u r n s  t h e c u r r en t  v a l u e o f  an e a f  t h e e i g h t  pa d d i e s .

PDLNVN Is  t h e pa d d l e number t o  r e t u r n s mu s t  b e a v a l u e b e t ween
0  a n d 7 .

3 . 7. 5. 1. 2 T r i gger Func t i on

FUNCTION PTR I Q(PDLNUN: INTEQER ) : I NTEQERs

PTRI Q per f or ms t h e same f un c t i o n a s  t h e PTRI Q s t a t emen t  i n  AT* RI
B ASIC.  I t  r e t u r n s  t h e c u r r en t  t r i g ge r v a l u e o f  an e o f  t h e e i g h t
pad d les.
PDLNVN Is  t h e pa d d l e numbers t o  r e t u r n > mus t  b e a  v a l u e b e t ween

0  a n d 7 .

3 . 7 , 5, 2 do @s t i c k s

3 . 7 . 5. 2 . 1  S t i c k  Fun c t i o n

FUNCTION STI CK (STKNVN: INTEQER ); I NTEQER)

STI CK p e r f or ms t h e same f un c t i a n a s  t h e ST I CK s t a t emen t  i n  * TARI
B ASI C.  I t  r e t u r n s  t h e c u r r en t  v a l u e o f '  on e o f  t h e  f ou r  J o g s t i c k s .

STKNVM I s  t h e yo g s t i c k  number t o  r e t u r n ) mus t  b e a v a l u e
b e t wee n 0 a n d 3 .



CHAPTER 4 :  RU N- T I NE ERROR HANDLI NQ

The ATARI Pasca l  sy s t em suppar t s  t wo t ypes o f  r un- t i m e chec k i ng :
ra n g e and e x c e p t i o n ,

R ang e c h ec k i n g  i s  p e r f or me d o n a r r a g s u bs c r i p t s  an d o n s u br a n g e
a s s i gnmen t s .  Th e d e f a u l t  c o n d i t i o n o f  t h e  s y s t em i s  t ha t  t h es e c h ec ks
a r e d i s a b l ed .  Yo v ma y en a b l e  t hem a r ov n d a n y s e c t i o n a f  c o d i n g d e s i r e d
v s i n g  t h e OR an d OX t o g g l e s  ( s e e s e c t i on s 2 . 2 . 3 . 4 an d 2 . 2 . 3 . 5 ) .  T h e s e
s e c t i on s d e s c r i b e  t h e  i m p l emen t a t i o n o f  t h i s mec ha n i sm an d how ea u ma y
t a k e a dv a n t a g e o f  t h i s me c ha n i s m t o ha n d l e  r u n - t i m e e r r o r s  i n  a
n on - s t a n da r d ma nn e r .

T h e gen er a l  p h i l o s oph y i s  t ha t  e r r o r  c h ec k s a n d e r r o r  r o u t i n e s w i l l
s e t  Bo o l ea n f l a gs .  Th es e Bo o l ea n f l a g s a l on g w i t h  a n e r r o r  c od e w i l l
b e l oa de d a n t o  t h e s t a c k an d t h e b u i l t - i n  r o u t i n e (kERR i s  c a l l e d w i t h
t h es e t w o p a r ame t e r s .  Th e (sERR r a v t i n e w i l l  t he n t e s t  t h e Bo o l ea n
pa rame t e r .  I f  i t  i s  f a l s e  t h e n n o e r r o r  ha s o c c u r r e d a n d t h e LsERR
r o u t i n e w i l l  e x i t  b a c k  t o  t h e comp i l e d c od e an d e x ec u t i o n c o n t i n ue s .
l f  i t i s  t r u e  t h e  % ERR r  ov t i n e  w i l l  p r i n t  a n  e r r o r  m es s ag e  a nd  l e t s
y o u c o n t i n u e a r  a b a r t .

L i s t e d b e l aw a r e  t h e e r r o r  number s pa s s e d t o  t h e QERR r o v t i n e :

Va 1ue M ean i n g

1 )i v i d e - b g- 0 c h e c k

H ea p ov er f l o w c h e c k

St r i ng over f l ow check

R ange c h e c k

4 . 1  Ra ng e Ch ec k i n g

When r a n g e c h ec k i n g  i s  e na b l e d  t h e comp i l e r  g en er a t e s c a l l s  t o  8CHK
f o r  ea c h a r r a y  s u bs c r i p t  a n d s u b r a n g e a s s i gnmen t .  T h e LsCHK r o u t i n e
le av e s a Ba o l ea n v a l u e o n  t h e st a c k  a n d  t h e  c ampi l e r  g e ne ra t e s  c a l l s
t o 8ERR a f t e r  t h e (kCHK c a l l .  I f  r a n g e c h e c k i n g  i s  d i s a b l e d an d a
s ubs c r i p t  f a l l s  o u t s i d e  t h e v a l i d  r a n ge i  u n p r e d i c t a b l e  r e s u l t s  w i l l
o c c ur .  Fa r  s u br a ng e a s s i gnmen t s ,  t h e v a l u e w i l l  b e  t r v n c a t e d a t  t h e
b g t e  l ev e l ,

4 . 2  E x c e p t i o n Ch ec k i n g

W he n e x c e p t i o n  c h e c k i n g  i s  e n a b l e d i  t h e  c o mp i l e r  w i l l  l o a d  t h e  e r r o r
f1a gs ( t e ra  d i v i d e .  s t r i n g  o ve r f l o w  a n d  h e ap  o ve r f  l a w)  a s  n e e d ed  a n d
ca l l  t h e RERR r o u t i n e af  t e r e a c h  o pe ra t i o n  t h a t  c a n  s e t  t h e  f l a g s .  I f
e xc e p t i o n c h ec k i n g  i s  d i s a b l e d  t h e  r u n - t i me r o y t i n e s a t t emp t s  t o
p r o v i d e a  f r  i e n d l g  a c t i o n  i f  p o s s i b l e :  d i v i d e  b g  z e r o  r e s u l t s  i n  a



m axi mum v a l u e b e i n g r e t u r n ed .  hea p ov e r f l ow doe s n o t h i ng .  a n d s t r i n g
o v e r f l o w t r un c a t e s .

4 , 3 Us e r  Su p p l i e d Ha n d l e r s

Y ou ca n wr i t e  y ou r ow n @ERR r o u t i n e  t o  b e u s e d i n s t ea d o f  t h e s y s t em
r o u t i n e .  Yo u s h o u l d d e c l a r e  t h e  r o u t i n e a s ;

PROCEDURE %ERR(ERROR:BOOLEAN' ERRNUN: I NTEQER3l

T h e r o u t i n e w i l l  b e  c a l l ed i  a s men t i on e d a b av e > ea c h t i m e a n e r r o r
c h ec k i s  n e ede d an d t h i s  r o u t i n e s h o u l d c h ec k t h e ERROR v a r i a b l e  a n d
e x i t  i f  i t  i s  FALSE. Yo u ma y d e c i d e  t h e a p pr o p r i a t e  a c t i o n  i f
th e v a l u e  i s  t r u e .  Th ~ v a l ue s o f  ERRNUN a r e a s  s hown i n  s e c t i o n 'P, 0 .

4 . 4 F a t a l  E r r o r s

" F a t a l  E r r o r s " mes sag e ca n b e de c i,ph er e d f o r  d e bugg i n g p u r p o se s b u t
m ay b e c o n f u s i n g .  Th e e r r o r  c a n b e  t r a n s l a t e d  t o  t h e Pa s ca l  e r r o r
messag e an d t o  t h e ATARI s t and ar d er r o r  m es s ag e.  T he  f o l l o w in g  e x ampl e
wi l l i l l u s t r a t e  t h e  t r a n s l a t i o n  p r o c e s s :

F a t a l  E r r o r  6 4 . 88 — > Pa s ca l  E r r o r  .  * TARI E r r or

Using bas e 16 ( non- st andards 6 4  — 10 0 an d 88  — 136
1 6 1 0  1 6  i Q

A  Pa s ca l  i 0 0 e r r o r  f o r  ou r  s y s t em r e f e r s  t o  a n o p e r a t i n g s y s t e m e r r o r .
I n  t h i s  e xamp l e we wo u l d  t he n l o o k a t  t h e ATARI Kr r o r  13 6 me s s ag e t o
s e e t ha t  ou r  e r r o r  r e l a t e s  t o  a n  "EGF " .

T he f o l l o w i n g a r e p r e de f i ne d Pa s ca l  f a t a l  e r r o r s .

6 4 :  E r r o r  wh i l e  c h a i n i n g .
6 $ : Ba d p s eud o c o de .
66 : Ba d p s eud o c ode .
67 : Un def i ne d p s eud o o p c ode.
68 ; St ac k over f l ow ( pr ogr am t oo comp lex >,



CHAPTER 5 : ,  STRUCTUREl'FORMAT OF A PASC* L PROQRAM

T h i s  c ha p t e v d e scv' i be s t h e d a t a  t y pe s an d how t h e y a r e  s t ot ed ,  I t  a l s o
d i s c u s s e s t h e us e o f  s t r i n g s .

A descv ip t i  an  o f  t h e  l a yout  o f a  .  CGM f  i  le  i n  m emory  u nd er  D OS  2 .  0S  i s
p v esen t e d .

5. 1 Dat a Types

Th i s  s e c t i o n d e s c r i b e s how t h e s t a n dav d Pa s ca l  d a t a  t y pe s av e
imp lement ed i n ATARI Pascal .  Ta b l e -  summar i zes t h e da t a t y pes.

Dat a Tgp e Si ze Rang e

CHAR 1 8 - b i t -b g t e 0. . 2 55
BOGLE*N 1  8 - b 1 t - bg t e fa l s e . .  t v ' ue
INTEQER 1  8 - b i t - b y t e 0. . 2 55
INTEQER 2 8 - b i t -b g t es - 3 2 76 8 . . 3276 7
BYTE 1  8 - b i t - b y t e 0. . 2 55
WORD 2  8 - b i t - b y t es 0 , . 6553 5
FLOATI NQ REAL 4  8 - b i t - b y t es 10E- 9 8 . . 10E+98
STR I NQ 1.. 256 bytes
SET 3 2 8 - b i t - b y t es 0 . . 2 55

5. 1. 1  CHAR

The dat a ty pe CHAR i s  i m p lemente d u s i n g  a ne  8 -b  it  b yte  f  or  e ach
cha r a c t e r .  Th e r e s e r v e d wav d PACKED is  as s umed  o n  a r r a y s  o f  C HAR, C HAR
va r i a b l e s ma y hav e t h e r a ng e o f  C HR <0) ..  C HR  ( 2 5 5 )  .  W hen  p u s h ed  o n  t h e
st acks a  C HAR vav iab le  i s  1 6  b i t s ~  w i t h  t h e  h ig h=ord er-  byte  c onta i n i n g
00 .  T h i s  i s  t o a l  lo w O Di  O DDS CHRIS a nd  W RD C o w or  k  t a g eth ev'.

5. i . 2 BOOLEAN

Th e data  t g p e BOOLEAN i  s im p 1emented u sin g o ne  8 -b i C by te  f o r  e ac h
BOOLEAN vav i ab l e . When p u s he d o n  t h e s t ac k . 8  b i Cs a f  0  a v e p u s h ed  t o
pv ov i d e campa t i b i l i t g  w i t h  b u i l t - i n  o p e r a t ov s an d  v  a ut i n e s .  T h e
v esev ve d war d PACKED i s  a l  l owed bu t  d oe s n o t  campv ess t h e  d a t a
st r uc t ur e an )  m o r e  C han  o ne  b y Ce p er  e l e ment  (  th  i s o c c uv's  w i t h  a n d
w i t h ou t  t h e pa c ke d i n s t r uc t i on ) . ORD (TRUE ) = 0 0 0 1 an d ORD ( F*LSE )
0 000 .  T h e BOOLEAN op ev a tav' s * N D O R an d NOT op e r a t e o n l y  o n ONE b g t e .
Ref ev'  t a  t h e 8c an d f  op er a t av s f  or  1 6- b  i t  b  oo 1 ean o p era t a v 's .

l X ' X l XlX l Xl X l X i 0 / 1 I  <X mean s d on ' t  c a r e )



5. l.  3  I N TEGER

T h e da t a Cgp e I NTEGER i s  i m p l emen t e d u s i n g Cwo 8 - b i t  b y t e s  f o r  e a c h
I NTEGER v a r i a b l e , NA XI NT = 3 276 7 an d I NTEQERS ca n b e  i n  t h e  r a n ge

. - 3276 8 . . 32767 . An  i n t ege r s u br an g e de c l a r e d  t o  b e w i t h i n  t h e 0 . . 2 55
ra ng e o c c u p i e s o n l y  on e b y t e o f memor y  i n s t ea d o f  t wo b y t e s .  I n t e ger
c on s t a n t s ma y b e h e xa de c i ma l  number s b g p r ec ee d i n g  th ~ he x numbe r w i t h
a  d o l l a r  s i g n  ( e . g . SQF3 B ) .

5. l . 4  REAL

Th e i m p l emen t a t i o n o f  t h e da t a Cgp e REAL i n  ATARl Pa s ca l  i s  t h e same
a s Cha t  u s e d b g ATARI BASIC. S i x  b y t e s o f  d a t a a r e  r e q u i r e d  t o
i mp l emen t a  f l o a t i n g p o i n t  numb er .  T h e f i r s t  b y t e  c o n t a i n s Ch e
mant i ss a s i gn i  t h e e xpon en t  i n ex cess 6 4 .  T he  b as e  o f  C he  e x p one nt  i s
i 00 .  Th e r ema i n i n g f  i v e b y t e s c o n t a i n  t h e ma n t i s s a i n  b inarch c o de d
d e ci ma l .  T h e p r e c i s i o n  i s  a p p r o xi ma t e l g 8  d i g i t s .

/ / /  +
I  I  E  I
I  I

low mern l manC i. ssa s i gn/exponent excess 64 l ms l  l  l s  t h i g h mern
// / — — +

m s ~ mo s t  s i g n i f i c a n t  b i t s
l s  ~  l e a s t  s i gn i f i c a n t  b i t s

5 . l . 5 Byt e

The BYTE dat a Cgpe occupie s a  s i n g l e  b y t e .  I t  i s  c ompat i b l e  w i t h  b o th
INTEGER an d CHAR t y p es .  T h i s  compa t i b i l i t y  c a n b e v e r y  u s e f u l  wh en
m ani p u l a t i n g c o n t r o l  c ha r ac t e r s e ha n d l i n g c h a r a c t 'e r a r i t hme t i c ~ e t c .
Char a c t e r s  a n d i n t e g er s ma y b e a s s i gn e d t o a BYTE.

5 . i . 6 W ' o r d

W ORD i s  a n u n s i gn ed .  n a t i v e ma c h i n e wor d . A l l  a r i t hme t i c  a n d
compa r i s on s p e r f or me d o n e x pr e s s i on s o f  Cgp e WORD a r e un s i gn ed .

5. l .  7  S t r i n g

5 . 1. 7 . 1 De f i n i t i on

Th e p r e - d e c l a r e d  t y p e STRING is  l i k e  a p acked  a r r a y  o f  c h a r a c t e r s  i n
w h i c h  t h e b y t e 0  c o n t a i n s  t h e d y nami c  l e n g t h o f  t h e s t r i n g .  an d b y t e s

t h r oug h n  c on t a i n  t h e c ha r a c t e r s .  S t r i n g s ma y b e u p  t o  2 5 5
c h a r a c t e r s  i n  l e n g t h .  T h e d e f a u l t  l e n g t h  i s  8 0  c h a r a c t e r s  t h a t m a y b e
al t e r e d when a va r i a b l e  o f  C gpe  S TRIN G i s  d e c l a r e d  (s ee e x ampl e
b e l o w ) .



Th e s t r i n g  " T h i s  i s  a Wo t t l e "  i s  I 6 ch a r a c t e rs  l o n g .  T he  f o l l o w i n g
d i a g r am s hows he w t h es e c h a r a c t e r s  a r e  s t o r e d  i n  a  s t r i n g d e c l a r e d  t o
be 2 0 c h a r a c t er s  l on g .

low mer n <16 <T ' h l i ' 5  1 l s j  l a )  ' Wl o I t l O' I ' e ' ~ ' > )'?' ' > '  h 1g h mern

t h e numbe r o f  c ha r a c t er s  i n  t h e s t r i n g  i s  l e s s  t ha n t h e d e c l a r e d
l engthen t h e bg t es on t h e end ar e no t de f i ned . No t e t ha t  t h e l en gt h
i s  s t o r e d  i n  t h e f  i r s t  b y t e an d t h e  t o t a l  number o f  b<) t e s  r e q u i r e d
f o r  t h e  s t r i n g  i s  17 .

V*R
LONG STR: S TRING ) ( T h i s ma y c o n t a i n  u p  t o  8 0 c h a r a c t e r s )
SHORT STR: S TRI NQCI 0 3 '  ( T h i s ma y c o n t a i n  u p  t o  i 0  c h a r a c t e r s )
VERY LONG STR: STR INGC255l i  (Th i s ma y cont e i n up t o 255 charact er s i

t h e ma x i mu m a l l o we d . )

5. i . 7. 2  * s s i gnment

*s s i gnmen t  t o  a  s t r i n g v a r i a b l e ma y b e ma de v i a  t h e  a s s i g nment
s t a t emen t s  r ea d i n g  i n t o a  s t r i n g v a r i a b l e  u s i n g READ o r READLNi o r  t h e
p r e - de f i n e d s t r i n g  f u n c t i on s an d p r oc ed ur e s .

E xamp l e :

PROCEDURE ASSI GN;
VAR

LONG ST R :  S T R I NQ)
SHORT STR . '  STR ING C I 2 3 '

BEGI N

L ONG STR : = ' T h i s  s t r i n g ma y c o n t a i n  a s ma n y a s  e i g h t y  c h a r a c t e r s ' i
W RI TEL N ( L ONG S T R ) )

W RiTE( ' t y p e i n  a  s t r i n g  I 0  c h a r a c t e r s o r  l e s s :  ' 3>
R EADL N ( SHORT S T R ) )
WR ITELN< SHORT STR ) l

SHORT S T R : = COPY ( L ONG STRi l i  I I  ) i
WR I TELN ( COPY (LONG STR . . ) r  SHORT S TR ) )

END'

O ut p u t :

T h i s  s t r i n g ma y c o n t a i n  a s man y a s  e i g h t y  c h a r a c t e r s
t y p e  i n  a  s t r i n g  1 0  c h a r a c t e r s  o r  l e s s :  C I 2 3 4 5 6 )  <USE R I NPUT )
i  23456
C OPY<LONG STR. . )~T h i s  s t r i n g m



Th e i n d i v i d ua l  c hav'a c t er s  i n a st v  in g  v av ia b l e  a v 'e  a c c e ss e d as  i f  t h e
st r i n g v e r e a n av r a g o f  c h a r a c t ev s. T h u s ,  n o v mal  a r r a y  s u b cv ip t i n g  v i a
con s t a n t s .  v a r i a b l es .  a n d e xpv es s i on s a l l ows a s s i gnmen t a n d ac c e ss t o
i n d i v i d ua l  b y t e s sv i t h i n  t h e s t r i n g .  Ac c es s t o  t h e s t v i n g ov e r  i t s
en t i v e de c l a r e d  l e ng t h  is  le g al  a n d  d oes  n o t  c a u se  a r u n - t i m »  e v ' r o r
even i f  a n ac c ess i s  m ad e  t o  a p o r t i o n  o f  t h e  s t r i n g  b e yo nd  t h e
cuv r en t  d y na mi c  l e n g t h .  I f  t h e s t r i n g is  ac t u a l l y  2( ) c h ar a c t e r s  l o n g
an d t h e d e c l a r e d  l en g t h is  3 0  t h en  S TRlN G C 25 3  i s  a c c e s s i b l e .

Example:
PRO(:EDVRE AC(:ESS i
VAR

I :  I NTEGER>
B EGI N

i 5 >
L ONQ ST R : = ' i 2 3 4 5 6 7 8 9 a b c d e f  ' )
4fR I TKLN (LONG STR ) '
M RITELN(LONG STRC63 i  LONG STRC i - 5  3 ) )
L ONG STRCi 6 3
NR I TELN (LONG STR C i 6 3 ) i
MRITKLN(LONG STR) > ( + m i l l  s t i l l  o n l g un ' i t e  i 5 - c h a r a c t ev s

END v

O ut p u t :

1 23456789a bc de f
6a

1 23456789a bc de f



5 . 1. ? . 3 Compar i s on s

C ompar i s on s a r e v a l i d  b e t ween t wo v a r i a b l e s o f  t y p e STRI NQ ( r eg a r d l e s s
o f  t h e i r  l en g t h )  o r  b e t ween a v a r i a b l e an d a  l i t e r a l  s t r i n g .  L i t e r a l
s t r i n g s a r e  s e quence s o f  c h a r a c t e r s  b e t ween s i n g l e qu o t a t i o n ma r k s .
C ompar i s on s ma y a l s o b e ma d e b e t ween a s t r i n g an d a c h a r a c t e r .  T h e
comp i l e r  " f o r c e s "  t h e c h a r a c t e r  t o  b e come a s t r i n g b g u s i n g  t h e CDNCAT
b u f f e r i  t h e r e f o r e ~ compa r i s o n o f  t h e  r e s u l t  o f  t h e CONCAT f u n c t i o n a n d
a  c ha r a c t e r  i s  n o t me an i n g f u l  b e c a us e t h i s  compa r i s o n wo u l d  a l wa y s be
e qua 1,

E xamp l e :

PROCEDURE CORP AREi

V AR Sii S2 :  S T R I NQC10 l i

CH 1 :  CH* Ri

BEQI N
S i  : =  ' 0 12 3 4 5 6 7 8 ' '
S 2 : =  ' 2 2 2 3 4 5 6 7 8 ' i

IF S i  "  S2 THEN
M RI TEL N ( S i i  '  i s  l e s s  t h a n  ' ,  8 2 ) i

S i : = ' a l pha b e t a ' i
IF  8 1 =  ' a l ph a b e t a  '  THEN

M RITEt N( ' t r a i l i n g  b l a n k s d on '  ' t m a t t e r '  )
ELSE

MRITELN( ' t r a i l i n g b l a n k s c o un t ' ) '
IF S i  =  '  a l ph a b e t a '  THEN

M RITELN< ' b l a n k s i n  f r on t  d on '  ' t m a t t e r  ' )
ELSE'

M RITELN( 'b l ank s i n  f r on t  do ma t t e r '  ) >
lF S i  =  ' a l ph a b e t a '  THEN

MRI TE LN <$ 1 . '  =  ' i  S i ) i
S i : ~ ' Z '
C H i : =  ' Z ' ;
IF  S i  ~  CH i  T HEN
MRITELN( ' s t r i n g s a n d c ha r s ma y b e compa r ed ' ) i

END i

01234567 8 i s  l e s s  t ha n 2 22 34 5678
t r a i l i n g  b l a n k s d o n ' t m a t t er
b l a n k s i n  f r on t  d o ma t t e r
a l p h a b e t a  =  a l p h a b e t a
s t r  i ng s a n d c h a r s ma y b e compar ed
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5 . 1. 7. 4 Re a d i n g an d Wr i t i n g S t r i n g s

St r i n g s ma y b e wr i t t e n  t o a  t e x t  f i l e  u s i n g  t h e WRI TE o r MRI TKLN
p r oc ed ur e . W RI TELN w i l l  c a us e a c a r r i a g e r e t ur n an d l i n e  f e e d
fo l l o w i n g t h e s t r i n g .  Rea d i n g a s t r i n g  i s  a l wa y s d on e v i a  t h e READLN
s t a t emen t b e ca us e s t r i n g s a r e  t er mi n a t e d w i t h a  c a r r  i a g e r e t u r n a n d
l i n e  f e ed .  Us i n g READ w i l l  n o t  wo r k s b e c a us e t h e en d- o f - l i n e
c ha r a c t e r s  a r e  i n c o r r e c t l y  p r oc e s s ed .  Ta b s a r e  e xpande d when t h e y a r e
r ea d i n t o a  v a r i a b l e  o f  t h e STRI NG t y pe .

S . l . 8  S e t

T h e SET d a t a  t y p e i s  a l wa y s s t o r e d a s a 3 2 b y t e  i t em. Ka c h e l emen t  o f
t h e s e t  i s  s t o l e d a s on e b i t .  Th e l o w o r de r  b i t  o f  e a c h b y t e  i s  t h e
f  i r s t  b i t  i n  t ha t  b y t e  o f  t h e s e t .  Shown b e l o w i s  t h e s e t  " A " . .  " 2 "
( b i t s  b 5 . . 12 2 )

By t e numbe r  0 0  0 1 0 2 0 3 0 4 0 5 Oh 0 7 0 8 0 9 OA OB OC . . . 1F

Con t e n t s  0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0 FE F F FF 0 7 0 0  . . . 00



CHAPTER 6 :  CQNP* T IB I L I TY

P as ca l  i s  c o n s i d e r a b l y mor » s t a n da r d i ze d Cha n BASI C. Ne a r l y  ev e r y
v e r s i o n o f  Pa s ca l  i s  ba se d o n a d e f i n i t i o n o f  t h e  l a n guag e c o n t a i n ed
i n  " Pa s ca l  Use r Ma n ua l  a n d Rep o r t "  b g Ka t h l ee n J en se n an d N i k l a us
M i r t h .  S p r i n g e r - V e r l a g  19 74 .  Th e Pa s ca l  L a n guag e Sy s t em i s  a
sup er se t  o f  t h e Pa s c a l  d e s c r i be d i n  t h i s  b o o k .  I n  a d d i t i on i  ATARI
P as ca l me et s a mor e  r e c en t  s t an d ar d ,  na me l y  t h e  I SO s t a n da r d
< I n t e r n a t i o na l  S t a n d a r d s Gr ga n i z a t i on i  s i m i l a r  t o  ANS I ) .  I t  i s
expe c t e d  t ha t  a n y Pa s c a l s  d e v e l o ped f r  om n ow on w i l l  c e r t a i n l g  b e
compar e d t o  t h i s  s t a n dar di  a n d  w i  1 1 s t r i v e  C o  m ee t '  i t .  A T*R I  h as
lear ned t h e i mpor t ance o f  compat i b i l i t y  f r om i t s  exper i ence w i t h  * TARI
B ASI C. 4 Pa s ca l  t ha t meeCs t h e n e wl y d ev e l o pe d I SO s t a n d a r d  i s  a  v e r y
p o s i t i v e  s t e p  t owar d compa t i b i l i t y .

A  po s s i b l e  compa t i b i l i t y  p r o b l e m i s  t ha t Ch e ATARI Pa s ca l  L a ng ua ge
S y s t em i s  n o t  e n t i r e l g  compa t i b l e w i t h UCSD Pa s c a l .  UCSD Pa s ca l  h a s
a t t a i n e d c on s i d e r a b l e  p o p u l a r  i t g  o n s m a l l  compu t e r s . W h i l e  i t  i s  t r u e
C ha t * TARI Pa s ca l  i s  n o t  comp l e t e l g  compa t i b l e w i t h UCSD Pa s ca l ~ i t
sho u l d b e  r emember e d t ha t  b o t h  v e r s i on s a r e wr i t t e n a r o un d a common
c ore — Pa s ca l  a s  d e f i n e d b g J ensen a n d Wi r t h .  Th e d i f f e r en c es i  t h o ug h
p r e s en t  a r e  n o t  a s  s i g n i f i c an t  a s ,  f o r  e xamp l e s  t h e d i f f e r en ce s i n
va r i ou s BASI Cs .  I n  a d d i t i o n  t h e s up e r i o r i t g  o f  t h e Pa s ca l  L a n gua ge
Sy s t em J u s t i f i e s  t h e  i n compa t i b i l i t i e s  i n v o l v e d.

A  b r i e f  compa r i s o n o f  t h e  f e a t u r e s Cha t  d i f f e r  b e t ween t h e  t wo Pa s c a l s
f o l l ows , Pa r t s  o f  t h i s  compa r i s o n i s  n e c es s a r i l g  somewha t  t e c h n i c a l .
as mos C o f  t h e d i f f e r en c e s a r e d ee p i n  t h e d e t a i l s  o f  Ch e l a n gua ge.



6 , 1 I n compa t a b i l i t i e s N i t h UCBD Pa s c a l

1 . Th e p r ed e f i n e d t gp e I NTERACTI VE i s  a v a i l a b l e o n l g  i n UCSD Pa s c a l .
O n t h e ATARI Comp u t e r s a n g f i l e  a s s o c i a t e d w i t h  t h e compu t e r  c o n s o l e
is  a u toma t i c a l l g  i n t e r a c t i v e i  an d t h e r e f or ~ t h i s  t gp e i s  n o t  n e eded
a n d wo u l d o n l g  c l u t t e r  t h e  l a nguag e un n e c es s a r i l g .

T h e p r e d e f i n e d p r o c ed ur e SEEK i s  a v a i l a b l e o n l g  i n UCSD Pa s c a l .

3 .  VCSD Pa s ca l  u s e s UNI TS t o  i m p l emen t mo d u l a r  comp i l a t i on .  T he g a r e
e a s g t o  un d er s t a nd s bu t  a r e muc h mor e r e s t r i c t i v e  t ha n AT* R I Pa s ca l  ' s
implement at i on o f modular compi l a t i.on.

4 . UCSD Pa s ca l  p r o v i de s SEQHENT p r o c ed ur e s  t a  a l l ow ov e r l a g s f r om
d i s k e t t e .  * TARI Pa s ca l  w i l l  u s e t h e s t an d a r d DOS me t h od s f o r  i n v o k i n g
o v e r l a g s .

5 .  S e t s  ca n b e c o n s i d e r a b l g  l a r ge r  i n UCSD Pa s c a l .  T he g a r e
c on s i d e r a b l g  f a s t e r  i n  ATARI Pa s c a l .  Th e ATARI Pa s ca l  i m p l emen t a t i on
i s mo r e  i n  k e e p i n g w i t h  t h e s p i r i t  o f  t h e J e n sen an d Q i r t h  s t a n d a r d .

6 . UCSD Pa s c a l  i n c l u des b i t - l e v e l  p a c k i n g on PACKED s t r u c t u r e s .
B i t - l e v e l  pa c k i n g c o s t s  i n  b o t h  t h e  s i t e  o f  t h e  i n t e r p r e t e r  a n d t h e
s pee d of - e x ec u t i o n o f  t h e p r o g r a m ( p a r t i c u l a r  l g  o n a ma c h i n e ba se d on
t h e 6 50 2 mi c r o p r o c e s so r wh i c h d oe s n o t  c o n t a i n mu l t i p  l g an d d i v i d e ) .

7 . UCSD Pa s ca l  ha s a  c on s t r uc t  K XI T < p r o c ed ur e. name> t ha t  i s  n o t
in c l u de d i n  ATARI Pa s c a l i  a l t h o ug h ATARI Pas c a l  pe rm i t s  K X IT  w i t h o u t
t h e p r o c ed ur e name . Han g Pa s ca l  p u r i s t s  f e e l  t ha t  t h e c o n s t r u c t  a s
i mp lemen t e d b g UCSD i s  n o t  a  s t r u c t u r e d c o n s t r u c t s  a n d i s  t h e r e f o r e
coun t e r  t o  t h e p h i l o s oph g o f  t h e  l a n gua ge .

8 . UCSD Pa s ca l  i n c l u de s t h e  t gp e LONQ I NTEQER t ha t  i s  n o t  a v a i l a b l e
i n ATARI Pa s c a l .

S ev er a l  f e a t u r e s  i n UCSD Pa s ca l  a r e op e r a t i n g s g s t e m depen den t s
' e . g . ,  l on g f  i l e  names .  a n d u n i t  I / O ( s i m i l a r  t o  X I O) .  T h es e ha v e n o t
b een i m p l emen t e d i n  ATARI Pa s c a l ,
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6. 2 * d d i t i o na l  F e a t u r es *v ai l a b l e  wi t h  t h e  A T*R I  P as c a l  L a ng u ag e
Sy s t em

1 . Th e ATAR I Pa s ca l  L a nguag e Sy s t em i s  a  comp l e t e  I SO s t a n d a r d
P as ca l .  Some o f  t h e  I SO f e a t u r e s n o t  i n c l u de d i n UCSD Pa s ca l  a r e
con f or man t  a r r a y ha n d l i n g i  p r oc ed u r e s a n d f u n c t i ons as  p a r a m et e r s i
lo ca l  f i l e s .  PACK an d UNPACK pr o c e du re s i  R EAD a nd  W RlT E f o r  n o n - t e x t
f i l e s W R I TE an d WRI TEL k o f  Bo o l ea n e x pr e s s i o n s i  a n d QOTO ou t  o f a
pr oc ed ur e  i n t o a s u r r o und i n g  p ro c e du re .

2 .  Th e Ps eud o c od e i m p l emen t e d i n  ATARI Pa s c a l wa s o p t i mi ze d f o r  t h e
6 50 2 mi c r o p r o c e s s o r .

3.  ATARI Pa s ca l  u s e s t h e same op e r a t i n g s y s t em as  al l  o t h e r  A TARI
pr o gr ams , ATARI Pa s ca l  a n d *T ARI B*S I C  f  i l e s  ar e  t h e  s ame f o rm at s  a n d
d a t a f  i l e s  ca n b e  r ea d b y  e i t he r  l a n gua ge . Yo u d o n o t  h a v e t h e
i n c onv en i en c e o f  l e a r n i n g  t wo d i f f e r en t  a n d i n compa t i b l e  o p er a t i n g
sy s t ems . as  yo u  d o  w i t h  V CSD P as c a l .  I n  ad d i t i o ns  A TARI  P as c a l  a l l o ws
access to  I / O  i n  a m an ne~ v e ry  s i m i l a r  t o  A TARI  B ASIC ,  X IO i  g r a p h i c s .
s o und s game c o n t r o l l e r s '  a n d name d d ev i c e s a r e  a l l  i m p l emen t ed .

4 ,  VCSD s egmen t p r o c edur e s a r e  l i m i t e d  t o  s i x  pe r  p r o g r am wh i c h  l i m i t s
t h e de v e l opmen t o f  l a r g e a p p l i c a t i on s ,  ATARI Pa s ca l  s h o u l d  a l l o w t h e
d ev e l opmen t o f m o r e comp l e x a p p l i c a t i on s .

5.  * TARI Pa s ca l  ha s n i n e or  t e n  d i g i t s  o f  p r e c i s i o n  o n  r e a l  n umbers .
V CSD Pa s c a l  ha s o n l y  6 . 5 d i g i t s  o f  p r e c i s i on .

b .  AT* R I Pa s c a l . per mi t s  t h e p r o g r ammer t o  t r a p 'e r r o r s i  a n d p r ev en t
p rograms f r om abor t i ng .

7. ATARI P as c a l  p r o v i d es  p r o t e c t i o n  w hen  r e ad i n g  i n  a s t r i n g .  I f  t h e
s t r i n g  i s  t o o  l on g f o r  t h e  r e c e i v i n g v a r i a b l e s ATAR I Pa s ca l  w i l l
t r un c a t e  t h e s t r i n g . UCSD Pa s ca l  w i l l  o v er wr i t e  t h e b y t e s  f o l l o w i n g
th e s t r i n g  i n memory .  r « s u i t i n g  i n  u n d e f i n e d  p ro g r a m  e r r o r s .

8.  ATARI Pa s ca l  ha s e x t en de d t h e CASE s t a t emen t  b y  a d d i n g a n ELSE
cl a u se ,  I f  t h e cas e s e l e c t i n g  e x p re s s i o n  w ou l d  n o t  r e s u l t  i n  t h e
exec u t i on o f a  s t a t e ment  w i t h  t h e  C ASEi  t h e  E LSE c l a u s e  i s  e x ec u t e d .
ELSE s i mp l i f  i e s e r r o r  c h e c k i n g .  E x ec u t i o n o f a  s i m i l a r  u nmat c h ed
C*SE i n  V CSD P as c a l  c a u ses  a n  u nd ef  i n ed  r e s u l t .

9 . Mo d u l a r  comp i l a t i o n  i s muc h mor e  f l ~ x ib l e  i n  A TARI  P as c a l ,  L o c a l
s t a t i c  v a r i a b l e s ,  e x t e r na l  p r o c ed ur e s an d f u n c t i on s l o c a t e d  i n  t h e
m ai n p r o g r am. an d e x t e r na l  g 1oba l  v a r i a b l e  u s ag e a r e  a l l  m i s s i n g  f r om
V CSD Pa s c a l .

10 . ATARI Pa s ca l  ha s a bu i 1 t i n  B YTE d a t a  t y p e .  T h i s  d a t a  t y p e
e 1 imin a t e  s  t h e  u s»  o f  c o n f u s i n g  C *S E v a r i a n t  r  ec or d s wh en m an i  p u1 at i' ng
ch a r a c t er s as  i n t e g e rs .

1 1 .  * TART Pa s ca l  ha s a  b u i l t - i n WORD da t a  t y pe .  An u n s i gn e d 16 - b i t
d a t a  t y p e i s  v e r y  u s e f u l  f o r  a d dr es s a r i t hme t i c  a n d ma c h i n e - l e v e l
p r o g rammi n g ,

7 8



12. UCSD Pasca l daes na t  f u11g i mp1ement compat i b i l i t y  bet meen s t r i ngs
a n d c hav'ac t er s .  S t r  i ng s an d c hara c te v' s ar e  t a t a 1 1 g c ampa t ib 1 e i n
A T* RI Pa s c a l .

1 3 . Fo r  s y s t em de penden t  a p p l i c a t i on s i  * TAR l Pa s ca l  a l l ams r e l a xa t i an
a f  t y p e ch 'ee k i n g v u1es .  Th i s v ' e l a x a t i a n a l  l ams ma c h i n e  I / O an d memor y
m an i p u l a t i o n  t o  b e d an e mi t h ou t  c l u t t ev i n g  t h e p r og vam mi t h  c o n f u s i n g
C*SE vav i an t  r e cov ds .

i 4 .  ATARI Pa s ca l  ha s Ch e b u i l t - i n  b i t - ma n i p u l a t i o n v au t i n e s TSTBI T .
S ETBI T . CL RBI T i  SHL i  a n d SHR. B i t m a n i p u l a t i o n  i n  VCSD Pa s ca l mu s t  b e
d on e m i t h CASE v a r i a n t  v ec ar ds i m h i c h av e c on f u s i n g an d ma c h i n e
d ependen t .

1 5 .  I n  b a t h AT* R I Pa s ca l  an d VCSD Pa s c a l i  t h e GET/ PVT f  i l e  I / O  i s
qu i t e  s l am .  * TAR I Pa s ca l  a l s o  c o n t a i n s GNB an d WNB i m h i c h a r e  h i g h­
spee d 1 / 0  r ou Ci ne s Wo v by Ce I / O.

l b .  AT* R I Pa s ca l  f u l l y  i m p l eme n t s  t h e NEW an d DI SPOSE p r ac ed ur e s i
in c l u d i n g f r agmen t a t i o n ma nagemen t a n d r e - us e a f  d i s p a se d av eas .  VCSD
P as ca l  i m p l emen t s a muc h mov e v es t v i c t e d v e r s i o n o f  t h es e pv.ac ed ur e s .
T h i s  f e a t ur e  i s  v i t a l  t a  an y pv agr a m d o i n g d y na mi c d a t a ma na gemen t .

i 7 .  ATARI Pa s ca l  a l l ams f u l l  us e o f W i l e s .  VCSD Pa s ca l  d ae s n a t  a l l om
l o c a l  f i l es . W i l e s  i n  r e c or ds '  o v  a r r a y s o f  f i l e s .

18 . ATARI Pa s ca l  i n c l u de s Ch e ADDR f u n c t i on .  T h i s  r e Cuv ns t h e a ddv ess
of a  v a r i a b l e i  p v acedu re i  or  f u n c t i o n .  T h i s  f u n c t i o n  i s  u s e f u l  m he n
do i n g ma c h i n e d ependen t  p r agv'ammi ng.

1 9 . ATARI Pa s ca l  ha s a  b u i l t - i n  I NL I NE f e a t uv e t ha t  c a n b e u se d t a
g enev'a t e  comp i l e - t i m e c on s t an t  d a t a .  T h i s  f e a t u r e e l i mi n a t e s  r u n - t i me
i n i t i a l i z a t i o n a f  c a n s t an t  t a b l es i  i n c r ea s i n g e x e c u t i o n s p ee d a n d
d e c r e a s i n g c od e s i ze .

20 .  * TARI Pa s ca l  a l l ams o u t pu t  i n  an y number ba s e f r am Cma t h r o ug h
s i x t e en . 1

2 1 .  * TARI Pa s ca l  a 1 lams i n pu t  o f  e i t he r  dec i ma l  o v  he x numb er s .

22 .  ATARI Pa s ca 1 ha s n a t  e x t en de d t h e pav'ame t e r  l i s t  o n  a n y 1SQ
s t a n d ar d  r o u t i n e  ( s p e c i f i c a I l g RESET an d REWRITE ) ,  Fa v a c e s s i n g
ex t e r na l  f i l e s  a  nem pr o c eduv e <ASSI GN > ha s been a d ded.



CHAPTER 7 :  L ANGUAGE DEF I NI TI ON

7 . 1  I n t r o d u c t i on

C ha pt e r  7  d e f i n e s t h e 1an guag e f e a t u r e s o f  ATARI Pa s ca l  t ha t  a r e
common t o each i m plement a t i on of  t h e  c ompi l e r.  I t  i s  a ssumed h ere  t h at
g ou a r e  f a m i l i a ~ w i t h  J en se n an d M i r t h ' s  " Rep o r t "  a n d / o r  t h e  I SO d r a f t
s t a n da r d (DPS/ 7 18 $ ) .  Th e * TARI Pa s ca l  f ea t u r e s  t h a t  d i f e'e r f r o m t h o s e
in  t h e  I SO s t a n da r d an d i n  J en se n a n d Mi r t h ' s  " Rep o r t " i a r e  d e s c r i b e d
b g s e c t i on .  I n  ea c h s e c t i on s BNF <Ba c ku s Nor ma l  F o r m) s y n t a x  i s
p r o v i de d 0o r  r e f e r en ce .  Th e comp l e t e BNF d e s c r i p t i o n o f  t h e  l a n g ua ge
i s  p r es en t  i n  a n a ppen d i x .  Ea c h s e c t i o n c o r r e s p ond s t o Mi r t h ' s
" Repo r t " ,



7 S ummav'y a f  t h e AT* R I Pa s ca l  L a ngua ge

Fea t u r e s o f  t h e  I SQ Pas c a l  in c l u de  t h e  d a t a  t y p es  R K*L >  I N TEGER> C HAR.
BOOLEAN, m u l t i d i men s i ona l  ARRAYS> us ev - de f i n e d RECORDS> POI NTERS
ty p es > f  i l e  v av i ab l es > us ev - de f i ne d TYPES an d CONSTANTS> an d SETS
< implemented i n th is  vev's i o n a r i t h  a b ase  t y pe o f  2 56 a ne  b y t e
e l emen t s ) .  ENVMER* TED t y p es > an d SUBRANGE t y p e s .

Al s o  i n c l u de d i n  I SO Pa s ca l  a r e PRQCEDVRES FUNCTIONS> an d PROGRAMS.
Pas s i n g p r o c ed ur e s a n d f u n c t i ons as  p a r a met e rs  t o  a  P as c a l  v 'o u t i n e  a v 'e
par t  a f  t h e  I SO s t a n da r d > a s me l l as  ca n f a rm an t  a r r a y s .  Arv  ays  o f  t h e
same i n de x t y p e an d e l emen t  t y p e bu t  d i f f e r en t si z es  m ay  b e  p as s ed  t a
th e same pv oced ur e .  E x t e r na l  pa r ame t e r s w i t h  t h e PROGRAM s t a t emen t
ar e s u ppov te d  a t  t h e  s y n t a x  l e v e l .

TYPED an d TEXT f i l e s  a r e  s u ppov t ed as  d e f i n e d  i n  t h e  s t a n d ar d  u s i n g
th e  P a s c a l  r o u t i n e s RESET . REWRI TE > GKT P U T>  R EAD>  W RI T E>  R EADLN>  a n d
WRITELN. Th e d e f a u l t  1 / 0  f i l e s  I NPUT an d OUTPUT a r e d e f i n e d .

Al l  I SO s t a t emen t s a r e s u pp o r t e d  i n c l u d i n g WI TH> REPEAT. . . UNTI L > CASK.
WHILE l a o ps > FOR 1 oaps > I F , , THEN. . KLSK> an d GOTO.

P ACK an d UNPACK a v' e s u pp o r t ed > bu t  d o  n o t  a f f ec t  t h e o u t come o f  t h e
pr ogv'am ( dat a s tv uc tuv'es ar e al ways packed a t Che by t e  l eve l > . NEW
and DISPOSE ar e i m plement ed '  t hey a l l ocat e an d dea l l oca t e HEAP space,

M odu l a r  comp i l a t i o n  i s  a n  e x t en s i o n a f  t h e ATARI comp i l e r .  Va r i a b l e s
a n d v ' ou t i n e s ma y b e ma d e pu b l i c  a n d / a v pr  i v a t e an d ma y b e c a l l e d  f r am
an y o t he r mo d u l e ar  fr  o m t h e  m ai n  p r o gv'am.

T h e e x t en de d d a t a  t y pe s STRI NG> BYTE> an d WORD ar e  i m p l emen t e d  i n  t h e
*TARI Pa s ca l  camp i l ev .  Th e STRI NG t y p e i n c l u des a le n g t h  b y t e  f o l l o wed
b y t h e ma xi mum number o f  b y t e s po s s i b l e .  Ra u t i n e s a r e  s u p p l i e d  t a
INSERT a ch a r a c t e r  o r  a  s t r i n g ,  D ELETK f r o m  a  s t v  in g>  f i n d  t h e
PQSi t i a n a f a  ch a r a c t e r  i n  a st v  in g  C OPY a p ov ' t i a n  o f  a ne  s t ~ i n g  t o
a n o t h er > an d CONCATen a t e Ce o o r m or e s t r i n g s a n d / o r  c h a r a c t e r s
to g e t h ev .  BYTE i s a o ne -b y t e  d at a  i t e m f o v'  v  ep re se n t i n g  n umbe rs  f v  om G
to 2 55 . WORD i s  tsvo b y t e s  f o r  t h e 8 - b i t  CPV.

Add i t i o na l  p r oc ed u r e s  t o ma nag e f i l e s o n d i s k e t t e  a v e i m p l e ment e d .  A
f i 1» o n d i s k e t t e  i s  a s s o c i a t ed ar i t h  an  i n t e v nal  f  i l e  a nd  m ay  b e  c l o s e d
ov d e l e Ced.

Man i p u l a t i n g  B I T S a n d BYTE S i s  d o n e u s i n g  r o u t i n e s t o  T E S T>  S ET >
CL K* R > S H I F T R I GHT > a n d L E F T > r e t uv n H I  o r  L QW o f a  va r i a b  le >  an d  S WAP
C he h i g h an d l ou b y t e s o f  a  v av i a b l e .

Mi s c e l l a n eou s r o u t i n e s t o ac c ess i t e ms  i n  a  pr o g r a m  a v e t o  v  e tu r n  t h e
ad dr es s o f a  va v  iab le  ov  v  ou t i n e >  r e t u rn  t h e  s i z e  o f  a  v a v ia b le  o r
ty pe . mov e a gi v e n  n umbev of  b y t e s  f v  am o ne  m emav y l o c a t i o n  t o
an a t h e r  a n d f  i l  1 a d a t a  i t e m  v si t h  a  c e r t a i n  c h a r a c t e r .  A l s o .  t h e
a mauvvt a f  HE* P s p ac e av a i  l ab l e a t  a n y g i v e n t i m e i s  a c c e s s i b l e .
Gar bag e c o l l e c t i o n o n  t h e HE* P i s  s u ppov t e d .



Lo g i c a l op e r a t o rs  f o r  n o n -B oo l e ans  a r e  i m p l e ment e d .

H EX l i t e r a l  number s ma y b e us e d w i t h a  d o l l a r  s i g n  ( 4 ) .

I n c l ud e f  i l e s  a r e  s u pp o r t e d .

A n ELSE c l a us e o n  t h e CASE s t a t emen t  i s  p r o v i d ed .

P r o gr am CHAI NI NG i s  s u pp o r t ed .  Ch a i n i n g  i s  s u c h t ha t  t h e c od e f o r  on e
pr o gr am i s  t o t a l l y  r e p l a c e d b g c od e f o r  t h e n e xt pr o g r a ms b u t  h e ap
spac e ma y b e ma i n t a i n e d a c r os s a CHAI N,



7 . 3  N o t a t i o n s T e r mi n a l o g y i  a n d V o c a b u l a r y

B  I C  I  9  I  E I  F C I H I  I  J
L M  N I  0  I  P 6  I  R 8  '  T

W  I  X I  Y I  Z c  '  d
t  I  l m  I  n

p z I
U I  v w I x

< d i g i t > : : ~ 0  I  l  I  2  I  3  I  4  I  5  I  6  I  7  I  S  I
A I  B I  C I  9  I  E  I  F  I  ( o n l y  a l l owed i n H EX  n u m be r s )

< spec ial symbol > (reserved word s a r e  l i s t e d  i n  t h e a p pen d i x )
+ I c > I I  ~ p  I

I

I  (  I  )  I  E I
I

I  I  ~  I E
I  J  I  I  I I

(t h e  f o l l ow i n g ar e  ad d i t i o n a l  o r  s u b s t i t u t i o n s :  )
(  .  I  .  )  I  X I  '?  I  !  I  I  I S I  h

( .  i s s yn ony m f o r
) i s a s ynonym .f o l  j

' ? a n d ar e sy 'nonyms
!i a n d  I ar e s y n onyms

E x t e n s i on s :

The symbo l  " 8 "  i s a l e g a l  l e t t e r  i n  a d d i t i o n  t o  t h o se  l i s t e d  i n  t h e
" Repo r t " .  T h i s  symbo l  ha s been a d de d be ca us e t h e  r u n - t i m e l i b r a r y
ro u t i n e s a r e wr i t t e n u s i n g  t h i s  s p e c i a l  c h a r a c t er as  t h e  f i r s t  l e t t e r
o f  t h e i r  na me . By a d d i n g " 8 "  c o n f l i c t  w i t h  u se r  na me s i s  a v o i de d bu t
us er s a r e  a l  l owe d t o  c a l l  t h es e r o u t i n e s ,  Se e s e c t i o n 7 . 4 f o r  f u r t h er
i n f or ma t i on .

A  commen t b e g i n n i n g w i t h  " ( + " mu s t  en d w i t h

< comment > . : = ( + < an y c ha r a c t e r s
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7 . 4  I d e n t i f i e r s  Numb er s .  a n d S t r i n g s i

" i d e n t i f  i e r > :: = .=. l e t t e r > %< l e t t e r  o r  d i g i t  o r  u n d er s c or e>3.
< l e t t e r  o r  d i g i t > : : = < l e t t e r > l  < d i g i t >  (

< d i g i t  sequenc e> : : ~ ( d i g i t >  R 'd i g i t > )
- "uns i gne d i n t e g er >  : : = 5 < d i g i t  s e quenc e>

<d i g i t  s e quen ce"

< un s i gne d r e a l > <uns i gned in t eg er > . " " . d i g i t  s e q uenc e>
«un s 1 gne d i n t eg er > .  < d i g i t  s e q uenc e>
E  r« s c a l e a c t or >
<uns i gned in t eger > E <seal. e f a c to r>

" :un s i gne d number > < u'ns i 9 n ed i n t e ge r  l  < u n s i gne d r e a l >
< s c a l e  f a c t o r > <uns i gn ed integer > l <sig n><uns i gned i n te g er>
« s i gn >

«s t r i n g> '<char a c t er > <<char ac t er >) '

A l l  i d e n t i f i e r s  a r e  s i g n i f i c an t  t o  e i g h t  c ha r a c t e r s .  K x t e r n a )
id e n t i f i e r s  a r e si g n i f i c a n t  t o  e i t h er  s i x  o r  s e v e n  c h a r a c t e r s
depen d i n g u pon u s a ge .  Th e un d er s c or e c ha r a c t e r  (  )  i s  l e ga l  b e t ween
l e t t e r s  a n d d i g i t s  i n  a n  i d e n t i f i e r  an d i s  i gn or e d b g  t h e comp i l e r
( i . e.  i  A  B  i s  e q u i v a l e nt  t o  * B ) .  I d e n t i f i e r s  m ay  b e g i n  w i t h  a n
To a l l ow d e c l a r a t i o n o f  e x t e r na l  r u n - t i m e r o u t i n e s w i t h i n a
Pas ca l pr o g r am. Use rs  ar e i  i n  gene ra l i  a d v i s e d  t o  a v o i d  t h e
c ha r a c t e r  t o  e l i mi n a t e  t h e c hanc e o f  c o n f l i c t  w i t h  r u n - t i m e r o u t i n e
n ames .

Number s ma y b e h e x as  wel l  as  de c im a l .  P l a c i n g  a " 0 "  i n  f r o n t  o f  a n
in t ege r number c a u se s i t  t o  b e  i n t e r p r e t ed as  a  h e x  n umber  b g  t h e
c omp i l e r .  Th e sy mbo l  < d i g i t >  n ow i n c l u d es :  " A " ,  " B " i  " C" .  " D" .  " E "
an d " F " .  Th es e ma y b e u ppe r o r  l ower ca s e .



7 . S Co n s t a n t  De f i n i t i on s

<const an t i d ent i f i  e r > : :  ~ : . i d ent i f i e r >
< c on s t a n t > : : = <u n s i gn e d numb er >

".si gn><uns i gne d number >
~ .cons t an t  i d en t i f i er >
-  s i gn>%con s t an t  i d e n t i f i e r >
d ist r  i n g >

< c on s t an t  de f i na t i o n > : : =  < i d en t i f i e r > = . . c on s t a n t >

In a d d i t i  on t o  a l l  c o n s t an t  de'c l a r a t i on s av a i l a b l e  i n  s t a n d a r d Pa s ca l ~
ATARi Pa s ca l  s u pp o r t s  d e c l a r a t i o n o f a  n u l l  s t r i n g  c o n s t a n t :

Examp le:

n u l l s t r



7, 6 D a t a Ty pe Def  i n i t i o ns

si mp l e  t y pe>
<s t r u c t u r e d t y p e>
<po i n t e r  t y pe>

<t gp e d e f i n i t i o n > : : ~  < i d e n t i f i e r > = < t y pe>

7 . 6 . 1  S i mp l e T y p es

<si mp l e t gpe> :: ~ <sca l a r  t ype>
<subr ange t ype>
< t ype i den t i f  i er >

< t y p e i d e n t i f i e r > : : = < i d e n t i f  i e r >

7 . 6 . 1. 1 S c a l a r  T y pe s

< s c a l a r  t y p e > : : = (  < i d e n t i f  i e r  4 i  < i d e n t i f  i e r > > )

7 . 6 . 1. 2 S t a n d a r d Ty pe s

T h e f o l l o w i n g  t y pe s a r e  s t a n d ar d  i n  ATARI Pa s c a l .

INTEGER
REAL
BOOLEAN
CHAR

BYTE
WORD
STR I NG

T hr e e a d d i t i on a l  s t a n da r d  t y pe s e x i s t  i n  ATARI Pa s c a l .  Re f e r  t o  t h e
Appen d i x fo r  i n f o rm at i o n  o n  r e p r e s e n t a t i o n  a nd  u s a g e  o f  a l l  s t a n d a r d
a n d s t r u c t u r e d  t y p es .

STRI NG :  Pac lte d a r r a y C 0 . . n l  o f  c h a r
b y t e 0  i s  d y na mi c  l e n g t h b y t e
b y t e s 1 . . n a r e  c ha l a c t e r s

Subr a ng e 0 . . 25 5 w i t h  s p e c i a l  a t t r i b u t e  t ha t  i t is  c ompa t i b l e
a l s o w i t h CHAR t y p e .

U ns i gn e d n a t i v e ma c h i n e wo r d

7. 6 . 1. 3 Su br a ng e Tg pes

< s u br an g e t y pe> : ; = < c on s t a n t >  . .  < c on s t a n t >

7 . 6 . 2  S t r u c t u r e d Ty pe s
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' " s t r u c t u r e d  t y p e> «un pa c ke d s t r u c t u r e d t y pe>
PACKED =un pa c ke d s t r u c t u r e d  t y p e>

«unpa c ke d s t r u c t u r e d  t y p e> ~«ar r a y t y pe>
<r ecor d t ype>
<set t ype>
<f i l e  t ype>

T h e r e s e t v e d w o r d PACKED i s  d e t e c t e d  a n d h a n d l e d  b y  t h e  ATAR I P a s c a l
compiler as f o l laws:

Al l  s t r u c t ur es ar e  pa c k ed  a t  t h e  B YTE l e v e l  e ve n  i f  t h e  P ACKED
re s e r v e d wor d  i s  n o t  f o un d .

7 . 6. 2 . 1  A r r a y Ty pe s

<ar r a y t ype> < normal ar r ay> I
<s t r  i n g  a r r a y >

<s t r i n g a r r ay> STRINQ <ma x l e n g t h>
<max l engt h> C  <. i n t c on s t >  ]

~ emp t y>
« xnc on s t > < uns i gned i n t eger >

i n t  c ons t  i d>
« l n t  c o ns t  i d> <1 dent i f 1 er >
<normal ar r ay> A RRAY C < i n de x t y pe> C i  < i n de x t y pe>] ] OF

<component t ype>
<i ndex t ype> <si mp l e t ype>
<componen t t ype> <t ype>

Var i a b l e s a f  t y p e STRI NG hav e a d e f a u l t  l e n g t h  o f  8 1  b y t e s  ( 8 0  d a t a
c ha r a c t e r s ) .  A  d i f f e r en t  l e n g t h ca n b e s p e c i f  i e d  i n  s q ua r e b r a c k e t s
fa l l o w i n g t h e wor d STRI NQ. Th e l en g t h mus t  b e a  c on s t a n t  ( e i t h er
?i t e r a l  a r  d e c l a r ed e.  g,  i STRIN Q(:5]  ar  STRIN QCxyz ]  ( w he re  x yz  i s  a
c an s t an t  ( xy x= 10 3 3 .  I t  r e p r es en t s  t h e  l en g t h o f  t h e DAT* p o r t i on
( i . ei o ne  m are  b y t e  i s  a c t u a l l y  a l l o c a t e d  f a r  t h e  l e ng t h ) .
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7 , 6, 2 . 2 .  Rec or d T y p es

<r ecor d t ype> ~ RKCORD < f i e l d  l i s t > END
< f i e l d  l i s t > < f i xe d p a r t >

< f i xe d par t > t  < v ar i an t  p a r t >
< var i an t pa r t >

< f i xe d pa r t > : = < r ec or d s e c t i an > 4 ' < r ec or d s e c t i o n>3.
< r e c or d s e c t i on . : = <f  ie l d  i d e n t i f i e r>  Ci <f  i e l d  i d e n t i f  i e r >3 .

<t ype> f  <empt y>
< var i a n t  pa r t > :  < CASK < t a g  f i e l d > < t y p e i d e n t i f  i e r > QF

<v a r i a n t > <i  < va r i a n t > )
<var i an t > : = < case L ab el  L i s t > :  ( < f  i e l d  L i s t > )

-".emp tg>
<case l a b e l  L i s t > : = < cas e l a be l )  (  < case L ab e l > )
<case l a be l> :  ~ <const an t >
<t a s f i e l d> : = < i d e n t i f i e r >

<empt y>

7 , 6. 2. 3  Se t  T y pe s

<se t  t y pe >  : : = SKT Q F b a s e t y pe>
<bas e t y pe > : : = < s i mp l e  t y pe>

Th ~ max im um r a n ge  a f  a  ba s e  t y p e  i s  0 . .  255.  F o r  e x ampl e  a  s e t  a f
LO. . 10000 3 i s  n a t  l e g a l .  T h e se t  a f  CHAR a r  s e t  o f  0 , . 255 is  L eg al
b u t  s e t  a f  0 . , 256 i s  n a t .



7 . h. 2. 4  F i l e  T y pes

' ".f i l e  t y p e > : : = f i  l e  <a f  . t y pe> >

U nt y pe d f i l e s  a r e a l l owed . T he y a r e u s e d f a r  CHAI NI NQ an d a r e a l s o
used wi t h BLOCKRE*D and BLOCKWRITE pr ocedur es . Be e x  Creme ly  c a re fu l
w hen u s i n g u n t y pe d f i l e s .

When yo u w i s h  t o  r ea d a f  i l e  a f  A SCI I  c h a r a c t e rs  a n d  u se  i m p l i e d
c onv e r s i an s f a r  i n t e g e r s an d r ea l  numb er s us e Ch e p r e - d e f i n e d t y pe
TEXT. TEXT i s NOT t h e same es  F I L E  O F C HAR.  I C  h as  c o nv e r s i o n  i m p l i e d
i n READ an d WRI TE p r a c ed ur e c a l l s  an d a l s o ma y b e u s e d w i t h RE* DL N a n d
WRITELN. A f  i l e  o f  t y p e TEXT i s  d e c l a r e d  i n  t h e f ' a l l o w i n g ma nn er :  " VAR
F:  TEXT" . Th e INCORRECT syn t a x f a r  dec l a r i ng a TEXT f i  l e is  " VAR F
F ILE- OF TEXT" .  Se e t h e a ppendi x o n Pa s ca l  f i l e  ha n d l i n g .

7 . 6. 3  P a i n t e r  T y pe s

. ".pai n t e r  t y p e > : : = < t y p e i d e n t i f  i e r >

P a i n Ce r Cy pe s a r e  i d e n t i c a l  t o  t h e s t a n dar d e x c ep t  t ha t  wea k t y p e
chec k i ng e x i s t s when Che RELAXED t ype chec k i ng f ea t ur e a f  t h e compi l er
i s  en a b l e d <t h ~ d e f a u l t > .  I n  t h i s  c a s e i  p o i n t e rs  a n d  W ORDS u s e d  a s
pa i n t e r s  a r e compa t i b l e  i n  a l l ca s es .



7 . 6, 4 Types and Assignment Compat i b i l i t y

T he mos t  common s t a n dar d Pa s ca l  q u e s t i o n c on c er n s  t y p e c o n f l i c t
e r r o r s me s s a ge s f r om t h e comp i l e r .  T y pe s mus t  b e  i d e n t i ca l  i f  Ch e
va r i a b l e  i s  pa s se d Ca a V AR p ar a mete r .  T y p es  m us t  b e  c ompat i b l e  f o r
expr es s i ons and  a s s i g nment  s t a t ements .  T o  u nders t a nd  t h e  d i f f e r e nc e
b et ween campa t i b l e an d i de n t i ca l  t y pes > Ch i n k o f  t y pe s a s p o i n t er s  t o
c ompi l e - t i m e r ec or ds .  I f  you de c l a r e a  t yp e ( suc h a s T=ARRAY Ei . . 10 3
OF I NTEGER) > t hen a n y t h i ng de c l a r e d a s t yp e T r e a l l y  p o i n t s  t a  t he
rec or d descr i b i n g t yp e T .  I f > on t he o t he r ha nd> yo u de c l a r e t wo
var i ab l es a s f ol 1 ows:

VAR
Ai : ARRAY E1, . 10 3 OF I NTEGER
A2 : ARRAY E i . . 10 3 OF I NTEGER'

t he y a r e na t  i de n t i c a l ,  Th e comp i l e r  c r e a t e d a ne w r e c ar d f o r  ea c h
t yp e an d t h er e f or e A i  a n d A2 do na t pa i n t  t o  t h e same r e c or d i n memor y
at compi l e - t i me. The  gener al  r u l e  is  C hat  i f  y ou  c annat  f  i n d  y our  w ay
ba c k t o a t y p e  d e f i n i t i o n .  C hen  t h e  t y p es  a r e  n o t  i d e n t i c a l .

CHR ORD> an d WRD ar e t ype conver san oper a t or s t ha t gener a t e n o ca de
b ut t e l l  Ch e comp i l e r  t ha t  t h e f o l l owi n g 8 - b i t  da t a  i t em i s Ca
b e con s i der e d t yp e CHAR> I NTEQER> or WORD r es pe c t i v e l y .
Thes e oper a t or s ma y be v se d i n  e xpr e s s i on s a n d wi t h par amet e rs  ex cept
VAR p ar'amete rs .

B el ow i s a  s e c t i on f r om t h e I SO dr a f t  s t andar d ( DPS- 7 185 ) wh i c h i s
av a i l a b l e  f r om t he Ame r i ca n Na t i a na l  S t andar d s I n s t i t u t e .  Th e I SO
st andar d d e f i n i t i on a f  compa t i b l e  t y pe s i s  a s  f o l l ows:

Types T i  an d T2 shal l  b e de s i gna t e d compa t i b l e  i f  a n y a f  t h e f ovr'
s t a tement s t ha t  f a l  l aw i s  t r ue .
(a )  T i  an d T2 a r e  t h e same t y pe .
( b )  T i  i s  a  svbr ange o f  T2 o r  T 2  i s a  su br ange o f  T i ~ or  bo t h T i  a n d

T2 a r e subr ange s a f  t h e same hos t t y pe .
(c )  T 1 an d T2 ar e  des i g nat e d  p ac k ed  o r  n e i t h er  T i  nor T 2  i s

des i gna t e d pa c ked.
< d ) T i  an d T2 a r e s t r i n g- t y pes+ wi t h Ch e same number o f  component s .

. . . Assignment c ompatib i l i t y .  A  v al u e o f  t y pe T 2 s hall  b e  d esig nate d
a s s i gnment - compa t i b l e w i t h a  t ype T 1  i f  a n y o f  t h e f  i v e s t a temen t s
t ha t f ol l ow i s  t r ue ,
(a )  T l  a n d T 2 a r e  t h e same t y pe > t ha t  i s  n e i t he r a  f  i l e - t ype nor

a  s t r u c t ur e d- t yp e wi t h f  i l e  componen t ( t h i s  r u l e  i s  t o be
i n t e r pr e t e d r ec ur s i v e l y ) .

(b ) T i  i s  t h e r e a l - t ype an d T 2 i s  t h e i n t eger - t y pe .
(c )  T i  an d T2 a r e compa t i b l e or d i n a l - t y pes~+ an d t h e v a l v e o f  t y pe

T 2 i s  i n  t h e c l ose d i n t er va l  s pe c i f i e d by t h e t ype T i .
(d )  T i  an d T2 a r e compa t i b l e s e t - t y pe s an d al l  t he member s  a f  t h e

v a l u e a f  t yp e T2 a r e  i n  t h e c l ose d i n t er va l  spec i f i e d by t he
b a s e - t y p e o f  T i ,

(e )  T i  an d T2 a r e compa t i b l e s t r i n g- t y pes+ .



* t  a n y p l a c e wh er e  t h e  r u l e  o f  a s s i gnmen t - compa t i b i l i t y  i s  u s ed :
(a ) I t  s h a l l  b e  a n  e r r o r  i f  T l  a nd  T 2  a r e  c ompat i b l e  o r d i n a l - t y p e s++

an d t h e v a l u e o f  t y p e T2 is  n o t  i n  t h e  c l o s e d  i n t e r v a l  s p e c i f i e d
b y t h e  t y p e T l .

( b )  I t  s h a l l  b e  a n e r r 'o r  i f  T l  a n d T2 ar e compa t i b l e  s e t - t y pe s a n d
a n y member o f  t h e v a l u e o f  t y p e T 2  i s  n o t  i n  t h e  c l o s e d i n t e r v a l
sp ~ c  if  i e d  b y  t h e  b as e - t y p e  o f  t h e  t y p e  T l .

S t r i n g - t y pe s i n  I SO Pa s c a l s  a r e a r r a y s o f  c ha~a c t e~ s ,
Or d i na l  t y pe s a r e n am ed  s u b ra n g es  o f  n umbers  o r  e n umera t i o n s .

7 . 7  l )e c l a r a t i o n an d I )en o t a t i on s o f  Va r i a b l es

<var i ab le> %var/
< e x t e r na l  v a r )
< ab s o l u t e v a r >

< e x t e r na l  v a r >  : : = <EXTERNAL =.v a r >

< a b s o l u t e  v a r >  ;  =  ABSOLUTE [  < c on s t a n t > 1 <v a r >

ovary :  = < en t i r e  v a r i a b l e >  t
<componen t var i a b l e>
<r e f e r en c e d v a r i a b l e>

A BSOLUTE v a r i a b l e s ma y b e d e c l a r e d  i f  y o u kn ow th ~ a d dr es s a t  comp i l e
t i me . Yo u d e c l a r e v a r i a b l e ( s )  t o  b e a b s o l u t e u s i n g s p e c i a l  s y n t a x  i n  a
V AR de c l a r a t i on .  ABSOLUTE v a r i a b l e s a r e no t  a l l o c a t e d an y s pac e i n
y ou r da t a  s egmen t b y  t h e comp i l e r  a n d y o u a r e r es pon s i b l e  f o r m a k i n g
s ur e  t ha t  n o  comp i l e r - a l l o c a t e d v a r i a b l e s  c o n f l i c t  w i t h  t h e a b s o l u t e
v a r i a b l e s .  NOTE ; STRI NG VARIABLES M* V NOT EXI ST AT LOCATI ONS < ~ OI 0 0 . .
T h i s  i s  d on e s o  t ha t  t h e  r u n - t i m e r o u t i n e s ca n d e t ec t  t h e d i f f e r en c e
b e t ween a s t r i n g a d dr es s an d a c h a r a c t e r  o n  t h e  t o p o f  t h e s t a c k .
C ha r a c t e r s  h av e t h e h i g h b y t e o f  0  when p r es en t  o n  t h e s t a c k .  A f t e r
th e c o l o n  ( : )  a n d b e f o r e  t h e  t y p e of  v a r ' i a b l e ( s )  i  y o u  p l a c e  t h e
k eywor d ABSOLUTE f o l l owe d b y  t h e a d dr e s s o f  t h e v a r i a b l e  i n  b r a c k e t s
( C. . 3 ) :

Examples:
I :  A BSOL UT E CSS0 0 3 I NTEGERS
SCREEN: ABSOLUTE CSC000 3 ARRAYCO. . 15 3 OF ARRAYCO. . 63 3 OF CHAR'



7 . 7 , 1  E n t i r e Va r i a b l e s

en t i r e v a r i a b l e> : :  ~  < va r i a b l e  i d e n t i f  i e r >
< v a r i a b l e  i d e n t i f i e r > : ; = < i d e n t i f i e r >

7 . 7, 2 Compon en t Va r i ab l es

< componen t  v a r i a b l e > : : = « i n d e xe d v a r i a b l e>
< f i e l d  d e s i gn a t o r >
< f i  l e  b u f f e r >

7, 7, 2. i  I ndexed Var i abl es

< i n d e xe d v a r i a b l e > : : = < a r r a y v a r i a b l e > C< e x p r e s s i on > Ci <ex pr e s s i on > > 3
< a r r a y v a r i a b l e > : : = <v a r i a b l e >

STRI NG v a r i a b l e s a r e  t o  b e  t r e a t e d as  a  P *C KKD a r r a y  o f  C HAR f o r
s u bs c r i p t i n g p u r p o s es ,  Th e v a l i d  r a n g e i s  0 . . ma x l en g t h i  wh er e
m ax l en g t h  i s  8 0  f o r  a  d e f a u l t  l e n g t h .

7 . 7 . 2. 2 .  F i e l d De s i gn a t o r s

< f i e l d  d e s i g n a t o r > : : = < r e c or d v a r i a b l e > .  < f  i e l d  i d e n t i f  i e r >
< r e c or d v a r i a b l e > : : ~ <v a r i a b l e>
< f i e l d  i d e n t i f i e r > : : ~ < i d e n t i f i e r >

7 . 7. 2. 3 F i l e Suf f er s

< f i l e bu f f er > : : ~ < f i - l e  v a r i a b l e>
< f i  l e  v a r i ab l e> : : ~ <v ar i a b l e>

7. 7. 3 R ef er enced Var i abl es

< r e f e r en c e d v a r i a b l e > : : ~ < p o i n t e r  v a r i a b l e>
<p o i n t e r  v a r i a b l e > : . = <v a r i a b l e>



7 . 8 E x pr e s s i on s

< un s i gne d c on s t a n t > <  uns i gne d number >
«.5 t r i 'ng >
N I L
' .c on s t an t  i d e n t i f i e r >

f a c t o r > <-var x a b 1 e >
< un s i gne d c o n s t a n t >
< f unc t i on d e s i gn a t o r >

«  expr e s s i on > )
< l o g i c a l NO T op er a t o r > < f a c t o r >
:set >

s et > C  <.element 1 i s t >
« ~el emen t  l i s t > < .elemen t > ( , < e l emen t > )

< .empt y>
< element > <.e x press i on>

<e x pr ess i an> . .  <e x pr ess i on >
<t er m> < f act or > <mul t i pl yi ng oper at or > <f act or >
< s i mp l e  e x p r e s s i on . <t er m>

< s i mp l e  e x pr e s s i on > <a d d i n g op er a t o r > < t er
<a dd i n g o p er a t o r > < t er m>

<e x pr e s s i on =- i mp l e e xpr e s s i on
. .si mp l e  e x pr e s s i on > 9 e l a t i o na l  o p er a t o r >

«~simp le expression>
4 n a d d i t i o n a l  c a t e g o r y  o f  o p e r a t o r s  o n  1 6 - b i t  v a r i a b l e s  a r e  h i
(a l s o < ) i < a l s o 4 an d 7 )  d en o t i n g * ND. OR an d ONE ' s  comp l emen t NOT.
r es pe c t i v e l y ,  T h es e hav e t h e same p r ec edenc e a s  t h e i r  e q u i v a l en t
b oo l ea n op er a t o r s  a n d a c c ep t  an y t y p e o f  op er an d w i t h a  s i z e < ~ 2
b y t e s .



7 . 8 . 1 O per a t o r s

7. 8 . 1. 1  T h e Op er a t o r  NOT

< ) o g i c a ) NOT op er a t o r > : : =NOT I  X I  ?

an d ? a r e NOT op er a t o r s fo r  no n -B oo l e an  o p e ra t o r s .

7 , 8. 1, 2 Nu) t i p ) gi ng Oper a t or s

<mu) t i p ) g ing oper at or  > : : = + I  /  I- DI V I MOD I  * N D I 4~

i s  a n AND op e r a t o r  o n  n o n - Bo o l ea n o p er a t o r s .

7 . 8 . 1. 3 * d d i n g Op er a t o r s

< a d d i n g o per a t o r > : : ~ + I  I  O R  I I

< syn ony m I }  i s  a n OR op er a t o r  o n  n o n - Bo o l ea n o p e r a t o r s .

7 . 8 . 1. 4 Re ) a t i o na ) Op er a t o r s

< r e l a t i o n a l  op er a t o r s > : : = = I  < > I  <  I  ~=  I  > = I  I N

7 . 8. 2  F u n c t i o n De s i gn a t o r s

< f un c t i o n d e s i gn a t o r > : : = ~ f un c t i o n  i d e n t i f i e r >
I

<f vnc t i on i dent i f  i er > < ' :parm> 4i <par m>3.
< f unc t i on i den t i 0 i e r > ; ; = <. i dent i f i e r >



7 . 9 S t a t emen t s

: s t a t emen t > < l a b e l > :  =un l a be1 l ed s t a t emen t >
" u n l a b e l l e d s t a t emen t >

u n l a be l  l e d s t a t emen t > <s i mp le  s t a t e ment >
< s t r u c t u r e d s t a t emen t >

< 3,abel > < un s i gne d i n t eg er >

7 . 9 . 1  S i mp l e S t a t emen t s

: :si mp l e s t a t emen t > ' .a s s i gne d s t a t emen t >
: :pr oc ed ur e s t a t emen t >  I
- :got o s t a t emen t >
< empt y s t a t emen t >

- .emp t g s t a t emen t . ' '~empt gp

7 . 9 . 1, 1 As s i gnmen t S t a t emen t s

<a s s i gnmen t s t a t emen t > : : = <v a r i a b l e > : =  < e x pr e s s i on >
< f un c t i o n  i d en t i f i e r .  =  < e x pr e s s i o n )

T o t h e  l i s t  o f  e x c e p t i on s t o  a s s i gnmen t compa t i b i l i t y  a d d :

1 . I n t e ge r  e x pr e s s i on s ma y b e a s s i gn e d t o  v a r i a b l e s  o f  t gp e -p o i n t e r .
F o r e xamp l e :

TYPE X ~  RECORD
( + f  i e l d  d e c l a r a t i on s + )

E N D i
VAR P :  "' Xi

I;  I NTEGER>

P : =  I + 1 )

2 . Expr es s i on s o f  t y p e CHAR ma y b e a s s i gn e d t o  v a r i a b l e s o f  t g p e
STR ING.

3 .  V a r i a b l e s  o f  t y p e CHAR a n d  l i t e r a l  c h a r a c t e r s ma y b e  a s s i g n e d  t o
var i ab l e s o f  t y p e BYTE.

4 .  E x p r e s s i o n s e v a l u t i n g  t o  t h e  t y p e WORD ma y b e  a s s i g n e d  t o  p o i n t e r
va r i a b l e s.

5 . Ex pr e s s i on s ev a l ua t i n g  t o  t h e  t y p e I NTEGER ma g b e a s s i gne d t o
var i ab l e s o f  t y p e NORD.



7 . 9 .  l . 2  P v ' o c e du v' e S t a t e me n t s

'" pv oceduv e s t a t emen t  . : : = <pv aceduv e iden t i f i er ><"' pa r e > 4 i " par m>3 )
< pv aced ur e id en t i f  i ev >

< pr oc ed ur e  i de n t i f  i ev > : : ~ < i d en t i f i er >
<par m >  < pv ac eduv e i d e n t i f  i e r >

< f un c t i on i d e n t i f i e r
< e xpv es s i on>
<var i ab 1 e>

Th ~ max im um n umbev o f  p av amete rs  f  o r a  p r a c eduv.e a r  f u n c t i o n  i s  f i f t y
( 5 0 ) .

7. 9 . 1. 3 GOTO S ta t e men t s

< g a t a s t a t e men t > : : = g a t o < l a b e l >

7 . 9 2  S t r u c t u v'ed S t a t emen t s

< s t v u c t u r e d s t a t emen t >  : : = < r ep e t i t i v e  s t a t emen t >
: c an d i t i a na l  s t a t emen t >

< compoun d s t a t emen t >
< e i t h  s t a t emen t >

7 . 9 . 2 . 1  Compoun d S t a t eme n t s

<compoun d s t a t emen t >  : : = BEGI N < s t a t emen t > 4 i < s t a t emen t > 3 END

7 . 9. 2. 2 Co n d i t i o na l  S t a t emen t s

< c on d i t i o na l  s t a t emen t >  : . ~ c a s e s t a t emen t >
< i f  s t a temen t >

7 . 9 2 . 2 . 1  I f  S t a t eme n t s

< i f  s t a t emen t )  : ; = I F  < e x pr e s s i on > THEN < s t a t emen t > ELSE < s t a t emen t >
1 F < e x pr e s s i on > THEN -".s t a t emen t >

7 . 9. 2 . 2. 2 Ca s e S t a t emen t s

< ca s e s t a t emen t > CASE ' e xpv es s i an > GF
ca s e l i s t > ~i  < case  l i s t > )

% ELSE <s t a t emen t > 3
END

<case l i s t > < l abe l  l i s t > :  s t a t emen t >
<empty>

< l a be l  l i s t > <case l a b e l >  C  " c a s e  l a b e l l »
< ca s e l a b e l > < n an- v eel s hor t  s c a l a r  c on s t a n t >

* T* R I Pa s ca l  i m p l emen t s a n ELSE c l a us e a n  t h e CASE s t a t emen t .  I n
addi t i ons i f  t h e sel ec t i ng ex pr essi on does na t ma t c h an y of '  t he case



s e l e c t o r s .  t h e p r o g r a m f l o w w i l l  " d r o p  t h r o ugh "  t h e CASE s t a t emen t .
T h e s t a n d a r d  s a g e  t h i s  c o n d i t i o n  i s  a n  e r r o r .

Examp le:

CASE CH OF
' A ' : WR I TELN ( ' * '  ) ;
'O ' :  M R I T EL N ( ' 6 ' ) i

ELSE
M RITELN( 'NOT * OR 6 ' )

END

7 . 9. 2. 3 Re p e t i t i v e S t a t emen t s

'  r e p e t i t i v e  s t a t emen t >  : : = < r epea t  s t a t emen t )
< wh i l e  s t a t emen t >
< f o r  s t a t emen t >

7 . 9, 2. 3 . 1 Mh i  l e S t a t emen t s

. "wh i l e  s t a t emen t > : ; = WHI L E <e xpr e s s i on > DO < s t a t emen t >

7 . 9 . 2. 3. 2 Re pea t S t a t emen t s

< r epea t  s t a t ement >  : : = REPEAT < s t a t ement > 4 , <s t a t emen t > ) UNT I L
<expr es s i on>

7 . 9. 2. 3. 3 F o r  S t a t emen t s

< f o r  s t a t emen t > : : = FOR < c t r l v a r > ; = < f o r  l i s t > DO < s t a t emen t >
<f or  l i s t >  ; : = <expressi on> DOMNTO <expressi on >

<expressi on > TO <e xpressio n>
< c t r l va r > :: = <var iab le>

7. 9 . 2.  4  M i t h  S ta t e men t s

< w i t h  s t a t emen t )  : : = METH < r e c or d v a r i a b l e  l i s t > DO < s t a t emen t >
C rec or d v a r i a b l e 1 i s ' t > : ; = < r e c or d v a r i able � .  ' < . < r ec or d v a r i a b l e> )

N o t e  t h a t  t h e  I S O s t a n d a r d  d i f f e r s  f r a m Pa s c a l  d e f  i n e d b g  J e n s e n a n d
M i r t h  i n  t ha t  o n l g LOCAL v a r i a b l e s a r e  a l l owe d a s FOR l ao p c o n t r o l
va r i a b l e s .  T h i s  p r ev en t s  s u c h p r o g rammi n g e r r or s a s  t h e  i n ad ve r t e n t
us e o f a  G LOBAL v a r i a b l e  a s  a  F OR c o n t r o l  v a r i a b l e  w hen  n e s t e d  f  i v e
level s deep.

Y ou ' r e  l i m i t e d  t a  1b FOR an d / o r  MI TH s t a t emen t s  i n  a  s i n g l e
p r o c e d u r e / f u n c t i o n .  T h i s  l i m i t a t i o n  i s  s o  t h a t  t h e  c o mp i l e r  c a n
a l l o c a t e  a  f  i x e d n umb e r  o f  t e mp o r a r y  l o c a t i o n s  ( 1 6 w o r d s 3 i n  t h e  d a t a
segment f or t h e pr ocedur e / f unc t i on,



7 . 10 Pr o c eduv e De c l a r a t i on s

" .pr oc ed ur e dec l av a t i on> EXTERNAL <pv oced ur e h ea d i n g .
.  pv'oc edur e hea d i n g> < b l oc k >

<b l oc k> < l a b e l  d e c l a r a t i o n p a r t >
" ' cons t an t def i n i t i on par t >
< t y p e de f i n i t i o n pa r t >
.Yar i ab l e d ec l av at i  on  p av t>

< pr o c f un c d e c l a r a t i o n p a r t >
< s t a t emen t p a r t >

<pr oc eduv e he a d i n g > P ROCEDURE < i d e n t i f i e v > < pa r ml i s t >
P ROCEDURE < i d e n t i f i e v > .

< par ml i s t > ( < f pav m> 4 i .- f pav m>3

<f parm> <pr o c eduv e he ad i n g >
<f unc t i on h ea d i n g>
VAR <pa r m gv' oup>
<par m gv'oup>

<pav'm gr o up> <i d e n t i f i ~ v ."  4 i  < i d en t i f  ie v> 3
<t yp e i den t i f i ev >

. : i d e n t i f  i e r > Ei < i d e n t i f  i e r > 3
< c o n f ov man t a r v a y >

<conf or mant av r ay> ARRAY C < i n d x t y p> 4'  < i n d x t y p 3  l  O F
<c onav'v'O'Q2>

<cona r r a y 2> <t y p e i d e n t i f i ev'>
< c on f ovman t a r r a y >

< i n d x t y p > < i d e n t i f  i e r > , ,  < i de n t i f  i ev  > :  < o r d t y p i d>

<or d t yp i d> . s c a l a v  t y p e i d e n t i f i e r >
< s ubv'ang e t y p e i d e n t i f i e v >

< s c a l a r  t y p e i d e n t i f i e r > < i d e n t i f  i e r >

subv ang e t y p e i d e n t i f  i ev > < i d e n t i f  i ev >

< l a be l  d e c l a r a t i o n p a r t > x.emp ty>
L ABEL < l a b e l > 4 i < l a b e l > 3

< c on s t an t  d e f i n i t i o n pav t > i e mpt y  ~
CONST

< c on s t an t  de f i n i t i on >
4i < c o n s t a n t  d e f  i n i t i o n > 3

< t y pe de f i n i  t i o n p a r t > : .emp t y>
TYPE

<t y p e d ef  i n i  t  i  on>
C' - ':t y p e  d e f  i n i t i o n>3



< v a r i a b l e d e c l a r a t i o n p a r t . = . : = <emp t y >
YAR

<var i ab l e d e c l a r a t i on>
4 i ~v a r i a b l e  d e c l a r a t i  o n > 3

. p r o c f un c p a r t > ( < p r o c o r  f un c>

<pr oc or  f unc> ~  -~pr oc ed ur e dec l a r a t i on >
< f un c t i o n d e c l a r a t i on>

< s t a t emen t p a r t > - .compoun d s t a t emen t >



7. 10 . 1  S t a n dav d Pv.oceduv' es

Th e f o l l o w i n g  i s a l i s t  o f  A TARI  P as c a l  b u i l t - i n  p r o ce du re s.  S ee
Cha p tev ' 3  f o v pa vame t ev s and  u s ag e.  T he se  p v 'o ce duv'es  a r e  p v 'e -d e c l a v ed
in  a  s c o p e s u r r o u n d i n g  t h e  p v ' ogv am. T h ev ef  o "  e i  a n y  u s ev '  v  ou t i n e s  o f
t h e same name w i l 1 t a k e pv ecedence .

NEW DI SPOSE E X I T INSERT
DELETE COPY CONC AT F ILLC H*R
MOVELEFT HOVER I QHT CLRB IT H I
L O S ETB I T SHL SHR
S4IAP T STB I T LENGTH POS
ADDR NOVE NAXA VAIL HENAVA IL
S I ZEOF

7. 10 , 1. 1  F i l e Ha n d l i n g Pv'oc eduv es

Al l  s t a n d a r d  f i l e  ha n d l i n g pv oc eduv es av e i n c l u d e d.  I n  a d d i t i o n  t h e
pv o c e d u r e AS S I GN ( F i s t r i n g )  i s  a d d e d v h e r e  " F " i s  a  f i l e  a n d  " s t v  i n g "
is a l i t e v 'al  o v  v a r i a b l e  s t r i n g .  A SSIG N a ss i g ns  t h e  e x t e v nal  f  i l e  n ame
con t a i n e d i n  t h e s t v ' i n g  t o  f i l e  F .  I t  i -  u se d pv ec ed i n g a R ESET o v
REWRITE. Se e Se c t i o n 3 , 4 . 15 f o r mov e d e t a i l s .

Li s t e d  h e l o t  a v ' e  t h e  n a me s o f  t h e f i  l e  h a n d l i n g  p r o c e d uv e s :

QET PUT RESET REWR ITK
ASSI GN CLOSE CLOSEDE PURGE
OPEN BLOCKREAD BLOC KWR I TK READ
CHAI N PAQK IORKSULT
QNB 4INB WR ITELN
WRITE READLN



7 . 10 . 1. 2 D y nami c A l  l oc a t i on Pr o c ed ur es

NE W D I SP OSE

I n  a d d i t i o n  t o  NE W a n d DI SPOSED ' NENAVA I L a n d NA XAVA I L a r e  a l s o
in c l uded.

7 . 10 . 1. 3 D a t a Tr a n s f e r  Pr o c ed ur e s

PACK ( A i  I i  2 3 UNPACK ( Zi  A i  I  3

7. 1Q. 2 FORWARD

F or wa r d p r o c ed ur e d e c l a r a t i on s a r e  i m p l emen t e d i n  AT* R I Pa s c a l .  l t  i s
r e commende d t ha t  t h i s  f ea t ur e no t  b e  u s e d un l es s s t r i c t  Pa s c a l
co n f o r ma n c e i s  r e q u i r  e d ,  T h e  t h r e e  p a s s  c o m pi l e r s  m ak e s  f o r w ar d
d e c l a r a t i o n s  u n n e c e s s a r y .



7. 10 . 3  CQNFORMANT ARRAYS

No t e  t h a t  t h e  I S Q s t a n d a v d h a s a d d e d t h e COMFQRMANT ARRAY SCHEMA f o v '
pa s s i n g a v ' r a g s o f  s i m i l a v  s t r u c t uv e <  i.  e. i s ame n umber  o f  d im ens i o ns .
c ompa t i b l e  i n de x t g p e  a n d same e l emen t  t g p e ) ,  bu t  d i f f e r en t  u p pev a n d
lo we r  b o u n d s .  Y o u ma g n o + p a s s i  f a r  e xa mp l e .  a n  a r r a g  d i me n s i a n e d a s
1 . . 10 an d a n a r r a g 2 . . 5 0  t a  a pv ocedur e e xp e c t i n g a n av r ag .  Y o u
de f i n e  t h e  a r r a g as  a  V AR  p a v a m et e r  a n d  i n  t h e  p r o c e s s  a f  d e c l a r i n g
t h e a r v a g i  go u a l s o d e f i n e v a r i a b l e s  t o  h a l d  t h e up per an d l ov e r  bo un d
of  t h e a r r a g .  Th es e u ppe r a n d l amer b o un d i t ems ave f i l l e d  i n  a t
RVN- TI ME b g t h e gen er a t e d c o de ;  T o pa s s av r ag s i n  t h i s man nev i t h e
i n de x t gp e mus t  b e  compa t i b l e a r i t h  t h e  t g p e o f  t h e c o n f or man t  a v r a g
b o u n d s .

B e l o w i s  a n e xamp l e a f  pa s s i n g  t wo a r r a g s t o a p r o c eduv e t h a t
d i s p l a g s  t h e  c o n t e n t s .a f  t h e .av r a g s o n  t h e f i  l e OUTPUT :

PRO('RAM DEMOCON;

TYPE
N ATURAL =  0 . . MA X I NT i  ( « FOR US E I N CONFORM* NT ARRAY DECLARA T l QN « )

VAR
Al :  ARRAY C l . , 10 1 OF I NTE<)ER;
A2 :  * RR* Y 62 . . 20 1 QF IN TEGERS

P ROCEDURE DI SPLAY I T (

VAR AR1 ;  ARRAY E LOWBQUND1 .. HIBQVND: NATURAL 1 OF I NTE( ER

(« THI S DECLARATION DEFI NES THREE VARI ABLES:

AR 1  T H E PASSED ARRAY
LOWBOUND '  THE LOWER BOUND QF AR1 <PASSED AT RUN- TI ME )
H IBQUND :  THE UPPER BOUND OF AR1 <P* SSED AT RUN- TI ME )

VAR N* TVRALv

C OMPAT I BL E WI T H THE I NDEX TYPE QF TH E CQNFORMANT ARRAY « )

BEGI N
FQR I : = LQWBQVND T Q H I BGUND DQ

WR I TELN ( '  I NPUT ARR* Y 6 ' i I.  '  1 = ' i AR 1 C I 1 )
END>

B E( I N ( « M A I N PRQ( 'RAM « 3

DI SPL A Y I T ( A 1 ) '  < « CAL L D I SPl A Y I T AND P ASS A 1 EXPL -I C I T L Y AND
1  AND 10 I MPLI CI TL Y « )



D  I SPLAY I T ( A2 ) (+ CAL L DISPEL AY I T AND PASS A 2 E XPL I C I T L Y AND
2  AND 2 0 I NPL I C I TL Y + )



7. 1 1 Func t i on Dec l ar a t i ans

. f un c t i a n d e c l .: =  EXTERNAL < f un c t i a n h ea d i n g> t
< f un c t i o n hea d i n g > b l o c k>

<f u n c t i o n h ea d i n g . ; : = FUNCTI ON < i den t i f i e r >" parm l i s t > : ." .r e s u l t  t y p e >'
FUNCTION < i de n t i f  i e r > :  < r e s u l t  t y p e>

<r e s u l t  t y pe> =  < t y p e i d e n t i f i e r >

7 . 11. 1  S t a n da r d Fun c t i on s

L i s t e d  b e l o w a r e  t h e  na me s o f  t h e  s t a n d a r d  f u n c t i a n s  s u p p o r t e d ;

ASS SSR S I N CQS
EXP L N SGRT ARCTAN
ODD TRUNC ROUND ORD
WRD CHR SUCC PRED
EQLN EOF IORESUL T MEM*VA IL
M AXA VAI L ADDR SI ZEOF POS
LENQTH

7 . 1 1 . 1 . 1  A r i t h me t i c  F u n c t i o n s

7 . 11. 1. 2  P r e d i c a t e s

7 . 11. 1, 3 T r a n s f e r  F un c t i an s

WRD< x ) :  Th e v a l u e x (a  va r i a b l e  o r  e x p re s s i o n )  i s  t r e a t e d as  th e  W ORD
< un s i gn e d i n t e g er )  v a l u e o f  x ,  I n t e ge r  l i t e r a l  c o n s t a n t s  a r e n o t  o f
t y p e WORD. Th er e f o r e  i f  W i s  a f  t y p e wa r d , W: =3 i s  i l l egal '  a n d ea u
m us t  u s e  W : = WRD ( 3 ) .

7 . 11 .  l . 4  F u r t h e r  S t a n d a r d  F u n c t i a n s

Fi l e  ha n d l i n g :  ( F  i s a f i l e  v a r i a b l e .  S ee  f  i  l e s  i n  a p p end i x ,  )

P UT(F ) QET ( F ) RESET (F ) REWRITE<F ) PAQE (F ) EQF ( F ) EOLN( F )

D gnami c A l l a c a t i an :  ( T n i s  a  v a r i an t  r e c or d s e l e c t o r s P  i s  a  p o i n t e r >

NEW(P ) NE W( Ps T l u T2 z . . . ~ T n)  D I S POSE( P  )  D I S POSE( P s Tl i  T 2 i . . .  > Tn)

Da t a  T r a n s f e r  P r o c e d u r e s :  ( S e e p a g e 10 6 o f  J e n s e n a n d M i r t h  f o r a  m o r e
c o mp l e t e  d e s c r i p t i o n .  3

PACK ( * s  I i Z )  U NPACK ( Ze A i I  )

A r i  t h me t i c f  un c t i o n s :



4 3 S ( X ) QR A BS< I )  — s p e c i a l  r e t u r n s  t h e  t y p e o f  i t s  a r g ume n t
S GR(X ) QR SGR< I )  — i f  p a s se d i n t ege r  r e t u r n s  i n t e ger "  e t c .

T r a n s f e r  f un c t i o n s : <SC i s  a  n o n - r ea l  s h or t  s c a l a r )

Implemented a t  comp i l e - t i me an d gener a t e n o code:

QDD(SC) :  BOOLEAN QRD<SC) :  I NTEGER CHR(SC ) :  CHAR L4RD(SC ) ;  HQRD

I mp lemen t e d a t  r u n - t i m e an d d o g en er a t e  c o d e :

SVCC(<an y s c a l a r  t y p e e x c ep t  r e a l > ) PRED(<an y s c a l a r  t y p e e x c ep t
r e a l > )



7. 12  I NPUT AND OUTPUT

* TARI Pa s ca l  s u pp o r t s  a l l  s t a n da r d Pa s ca l  I / O f a c i  l i t i e s .

7. 12 . 1 THE PROCEDURE READ

Rea d i n g  i n t o  s u bvange s i s  i m p l emen t e d bu t  n o  r a n g e c h e c k i n g i s
p e r f o r me d .  e v e n w i t h  v a n g e c h e c k i n g  t u r n e d o n .

7. 12. 2 THE PROCEDURE RE* Dl N

~~r ead ca11> Read o r v ' ead l n  C (  << f 1 1 evar > i  3 % <v ar  l i s t > >  )  3.

<r ea d o r  r e a d l n > : : = READ l  READLN

< f i l ev a r > . var i ab 1 e>

~  var l i s t > = <.var i a b l e> 4i <var i ab l e>3­

7. 12 . 3 TH E PROCEDURE WRI TE

7. 12 . 4 TH E PROCEDURE WR ITELN

<wr i t eca 1 1> : =" wr i t e  o r  wv ' i t e l n > ( (  4< f i  l ev a r > ~ 3 f e xpr l i  s t 3 ) 3.

<wr i t e  o r  wv i t e l n > : : < WRI TE l WRI TELN

< e xpr l i s t > <we x pr > <r %we x pr ' 3'

< .we xpr > <e x p r e s s i on > 4 : <wi d t h  e xp > 4 : ~idee e x p r>3-3

<w i d t h e xpv > <e x p r e s s i o n>

<dec expv'> = " : e xpv es s i o n>

To wv i t e  i n t e g e r s  w i  t h  a  b a s e o t h e v  t h a n  t e n  u s e a  n e g a t i v e  d e c  im al
p l a c e f i e l d s p e c i f i e v .

For ex amp l e :

W RITE( I : 15: - 16 )
( +  t h i s  w r i t e s  I  i n  HE X+ )

You ma y n o t  u s e f u n c t i on s t ha t  p e r f o r m i n pu t  o r  o u t pu t as  a  p ar a met e v
to a  WR I T E  o r  W R I T E  N  s t a t e m en t .  T h e s e  i n c  lu d e  ac c e s s  v ou t i n e s  su c h  a s
G N8 . T h e f  i l e  p o i n t e r s  b e c ome mo d i f i  e d b y  t h e  r e a d i n g v o u t i n e s i
c a u s i n g  t h e o u t pu t  t o  b e d on e t o  t h e  i n pu t  f i  l e .

7. 12 . 5  A D D I T I ONA L PROCEDURES

S e e S e c t i o n  7 . 1Q, 1 . 1

W ORD i n pu t  a n d o u t pu t  i s  n o t  p e r f or me d w i t h  t h e s t a n dav d READ a n d
W RITE p r o c edur es .  Two new p r o c edur e s a r e READMEX an d WRI TEWEX. Th es e

iQ6



n ew pr oc ed ur e s a l l o+ He x I / O on v a r i a b l e s o% an y on e- ,  t wo- .  o r
f o u r - b y t e  t y p e  s u c h a s  i n t e g e r s  c h a r i  b y t e  s u b r a n g e .  e n umer a t e d i  c o r d i
a n d  l o n g  i n t e g e r .  S e e  t h e  s e c t i o n  i n  C h a p t e r  3 . 4 o n  AT AR I P a s c a l
e x t e n s i o n s .



7. l 3  PROGRAMS

"..program> "=pr og r a m hea d i ng > <. bl oc ka
~modu l e h ead i n g>

~ 'labe l dec l ar a t i on pa r t >
..con s t an t  de f i n i t i on p a r t >
" '.t ype def i n i t i on par t >
" "var i ah 1 e d ec l ara t i on par t >
~ ~proc f un c d ec l a r a t i o n p a r t >
MODEND

: :pr o gr a m hea d i n g > : : ~ PROGRAM "': i den t i f i e r > (  ~p r o g p ar ms > )

mod u l e  h e a d i n g : : = MODUL E < i d e n t i f  i e l "'

< pr o g par ms > . i de n t i f i e r > Ci < i d e n t i f  i e r> )

T h e a b av e  i s  i d e n t i c a l  t o  t h e  s t a n d a r d  w i t h  t h e  a d d i t i o n  o f  mo d u l e s i
R ef e r  t o  Cha p t e r  3 .



A PPENDI X 4 : LANGUAGE SYNTAX DESCR I P T I ON

< l e t t er >  . : = * I  B  IC  l  D F  I G I  . I J  I

K I  Q  I P l  6 S
V U N X I I

Z  t  a c t
I  F g  l  h k

H R b 1

m t

o r Iu Y
n x

I

' d i g i t >  - : =  0  !  I  !  2  j  3  i  4  I  5  '  r 6  l  7  '  r 9  s
*  l  B l  C l  D l  E . l  F  <o n l y a l l owe d i n HEX number s )

< spec i a l  symbol > <r eser ved wor ds a r e  l i s t e d i n  a ppen di x B3
+  I f

I
l  e  I  /  I

I  e  I

I  (  I  )  IC  )  3
I  ~  I I
I  I  I I

<t he f o l l owi ng a r e a d d i t i ona l  o r  subs t i t u t i ons: 3
. )  s  4  l  .  !  !  l t -  !  4  I  9 ~  i

i s a  s ynonym f o r  C
,  )  i s  a  synonym f o r  I

and '? ar e synonyms
!i  a n d l  a r e  s y n onyms

~4!

< i den t i f  i e r > < l e t t e r > ( < l e t t e r  o r  d i g i t  o r  unsc or e> 3

< l e t t e r  o r  d i g i t > < l e t t er > f  <di gi t >

<d i g i t  se quence. <di g i t > %<di g i t>3.

< uns i gned i n t eger > 0 < d i g i t  s equence>
<d i g i t  s equence>

< uns i gne d r e a l > < uns i gned i n t eger > < dig i t  sequence > I
< uns i gned i n t eger > <dig i t  s e quence>
E  <s ca l e  f a c t or > I

< uns i gned i n t eger > E < s c a l e  f a c t o r>

< uns i gne d number > . =unsi gned i n t eger > < uns i gned r e a l >

:  sca l e Fa ct or > <unsi gned i nt eger > I  <s ign><unsigned i nt eger >

.si gn >

<st r i ng> <char a c t er > Cc cha r a c t er >3 '

' ;const an t  i de n t i f  i e r > : : = < i den t i f  i e r >

< const a n t > <uns i gned numb er
:::s i g n >.-' un s i g n e d n umber >



< c on s t an t  i d e n t i f i e r >
"'.s i gn "<c on s t an t  i d e n t i f  i ev >
" :s t r i n g>

« c on s t an t  de f i n i t i o n > : : = -" . i d e n t i f  i e r > = ~. c on s t a n t >

'Cty p ep «s i mp l e  t y p e>
< s t r ue t u r e d  t y pe > I
<p o i n t e r  t y p e>

<t y p e d e f i n i t i o n > : : =  « i d e n t i f i e r > = < t y pe>

.:simple t ype> <sca l a r  t ype>
<s u br ang e t y p e>
< t y p e i d e n t i f i e r >

«t y p e i d e n t i 0 i e r > : . = - . i d e n t i f  i ev >

« s c a l a r  t y p e > : : =  < « i d e n t i f i e r > 4 i  « i d e n t i f i e r > 3  )

" s u br a n g e t y p e > : : = c on s t a n t > , .  < c on s t a n t "

<s t r u c t u r e d  t y p e. <un pa c ke d s t v uc t u r e d  t y pe>
PACKED <un pa c ke d s t r u c t uv ed t y p e>

« un pa c ke d s t v ' u c t u r e d ty pe .  ; : = « a r r a y  t y p e>
<r ec ov d t y p e>
< se t  t y pe >  l
<f i l e  t ype>

<ar r a y t ype> < n or ma l  a v r a y >
w st v' i n g ar v ' a y>

<s t r i n g av v ay> STRING <ma x l en g t h>

<max l e n g t h> C  <" i n c on s t >  3
<empt y>

< i n c on s t > :  ~ <un s i gn e d i n t e g er >
< i n t  c o ns t  i d>

.  i n t  c ons t  i d> « i de n t i f i ev >

::n o v'ma l a v ra y > ARRAY C - . i nd e x type. ' 4, " i ndex t ype>>3 OF
< componen t  t y pe

«i n de x t y pe= <si mp l e t ype>

<compon en t  t y p e . : : ~ .: . t y pe>

<r e c or d  t y p e> RECORD « f  i e l d  l i s t =  END

< .f i e l d l i s t > <f i xed par t . : I

~f 1 xed  p av 't  - ' i : :v a r i a n t  p a v t '



< v a r i a n t  p a r t >

«'f i x ed par t >  < r e c o r d s e c t i on> Ci - .re co rd  s e c t i o n .  )

< r e c or d s e c t i o n > : : =  f i e l d  i d e n t i f i e r > 4 . < f i e l d  i d e n t i f i e r > ) :  < t y p e> l
<empt y>

< v a r i a n t  p a r t > CASE < t a g  f i e l d > < t y p e i d e n t i f i e r > OF
<var i an t > 4' <var i a n t >>

< var i a n t > =  < c as e l a be l  l i s t .  :  ( < f i e l d 3 . i s t > )
<empt y>

<cas e l a b e l  l i s t > : : = < c a s e l a b e l > 4. <cas e l a b e l> 3.

< cas e l a b e l < c on s t a n t >

< t a g  f i e l d> =  < i d e n t i f i e r >
<empt g>

<se t t ype> SET OF < bas e t y pe>

' -:base t y pe> < simple type>

<f i l e  tg pe> f i l e  i o f  <type>>

<var i a b l e> <var >
< e x t e r na l  v a r »
< ab s o l u t e v a r >

< ext er na l  v ar > E XTERNAL ( v a r >

< ab so l u t e  v a r > A BSOLUTE C <c on s t a n t » 3 < v a r >

« va r > =  < e n t i r e  v a r i a b l e>
<compon en t v a r i a b l e>
< r e f e r en ce d v a r i a b l e :

Dec l a r a t i o n o f  v a r i a b l e o f  t y p e STRI NG:

< i d e n t i f  i e r >  ( .  < i de n t i f  i e r > > :  STRI NG ( C< c on s t a n t > l >

- ';ent i r e  v a r i a b l e> = < v a r i a b l e  i d e n t i f i e r >

v a r i a b l e  i d en t i f i e r > : : ~ < i d e n t i f i e r >

c omponen t  v a r i a b l e > : : = '  i n d e xe d v a r i a b l e>
« f i e l d  d e s i g n a t o r >
<f i l e buf f er

-. i n de xe d v a r i a b le".> : : = < a r r a y va r i ab l e » C< e x pr e s s i on> C. <e xp re s s i o n>)  3

::a r r a y  v a r  i a b 1 e. <var i ab le>­



< f i e l d  d e s i gn a t o r > : : = < r ec or d v a r i a b l e > . " " . f  i e l d  i d e n t i F i e r >

< r e c o r d v a r i a b l e . : :  = :  v a r i a b l e>

< f i e l d  i d e n t i f i e r >  : : = "" . i d en t i f i e r >

< f i l e  b u f f e r > <f i l e  v a r i a b l e >

< f i l e var i abl e> <var ia b le>

< r e f e r en c e d v a r i a b l e > : : - ".poi nt e r  v a r i ab l e .,

" .po i n t e r  v a r i a b l e> ~ ;var i a b l e>

. un s i gn e d c o n s t a n t > " "uns i g ne d number >
~'str i n g >
N1L
< c on s t an t  i d e n t i f  i e r >

< f a c t or > <variabl e>
< un s i gn e d c on s t a n t >
' -:f un c t i o n d es i  gna to r>
(  < e xpr e s s i on > ) I

< l o g i c a l  n o t  o p e r a t o r > "wf ac to r >
- s et >

<set > < e l emen t  l i s t >

< e l emen t  l i s t > ~~e lement>  E'i <element> )
<.emp tg>

<element> ~  expl es s l on >
.expr es s i on> . .  <expr es s i on>

~t er m> =  < f ac t or > <mul t i p l y i ng oper a t or > < f a c t or >

"s i mp l e  e x pr e s s i on .  : : = < t er m>
~ s i mp l e  e x p r e s s i on > <a d d i n g op er a t o r > < t er m> l
<a d d i n g o p er a t o r > < t er m>

<,e xpr ess i on> <s i mp l e  e x p r e s s i on i
' ".simpl e expr es s i on> ~ r e l a t i ona l  oper a t or >

~s i mp l e e x p r e s s i on >

'  l o g i ca l  n o t  o p er a t o r > : : = NOT l  X  t

a n d - .  i s  a r e  NQT o p e r a t o r s  f  o r  n o n - B o o l s a n s .

~mul t i p l y  i n g o p er a t o r . ; : = + l  /  l  D I V l  NQ D t  AND

Z » i s  a n  AN D o p e r a t o r  o n  n o n - B o o l e a n s ,

' .:ad d i n g  o p e r a t o r  ~ : : = +  l  — l  QR
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!  ( s y n o n y m l )  i s  a n OR o p e r a t o v  o n  n o n - B oo l e a n s ,

<r e l a t i o n a l  op e r a t o r s" » I  )  I  »  I

< f un c t i o n d e s i gn a t o r > : : = ". . f un c t i o n  i d e n t i f i e r >
<f un c t i on i d e n t i f i ev > (  < par m. ( i  < parm > )

" f unc t i on i den'Cif i e v > ; : = "- ident i f  i e v >

< s t a t emen t > = < l a b e l > ;  < u n l a b e l l e d s t a t ement ."
< .vn l a be 1 led s t a t emen t >

< un l a b e l l e d s t a t emen t > ; ; = < s i mp l e  s t a t emen t :
< s t r u c t uv ed s t a t emen t >

" . l a b e l > < un s i gne d i n t eg er >

< s i mp l e s t a t emen t > < a s s i gnmen t  s t a t emen t >
< pr oc ed ur e s t a t eme n t >
< g o t o s t a t emen t >
< empt y s t a t emen t >

"  empt y s t a t emen t > mptg>

< a s s i gnmen t  s t a t emen t > : : = <v a r i a b l e > : = <' expr e s s i on >
-.". f un c t i on i d ent i f i e v >:  =  < e x p r e ss i on>

<pr oc ed ur e s t a t emen t > : : = <'pr oc ed uv e i dent i f i ev >  ( : .par m> 4 i <par m> 3 ) l

< pr oc ed ur e  i d e n t i f  i e r >

' '.pr ocedur e i den t i f  i ev >: : ~ < i dent i f i e r >

<.par m.» < pr o c edur e  i d en Ci f  i e r >
<f un c t i o n  i d e n t i f  i ev >
. .expr e s s i on >
< v a r i a b l e>

< g o t o s t a t emen t > g ot o < l a b e l >

»~st r u c t u r e d  s t a t e me n t > : : = < r e p e t i t i v e  s t a t emen t >
< c on d i t i o n a l  s t a t emen t >
<compoun d s t a t ement '>
< ari t h  s t a t emen t >

<.compoun d s t a t emen t >  : : = BEGI N "=s t a t emen t > ( i  <s t a t e ment  3  E ND

< c on d i t i ona l  s t a t emen t >  : : = < c as e s t a t emen t ;
" : i f  s t a t emen t "

<i f  s t a t emen t >  : ; = I F  < e xpr e s s i on > THEN (. s t a t emen t > ELSE . s t a t ement ."
IF  ' . e xp v' e s s i o n > T HEN " . s t a t e me nt ."»



::case s t a t emen t > : : = CASE < e xp r e s s i on > OF
: .cas e l i s t :  4 i ~ cas e 1 i s t > 3
( ELBE < s t a t emen t > 3
END

< .cas e l i s t > < l a be l  l i s t: - . ;  ' " . s t a t emen t >
i empt g>

< .l abe l  l i s t > = <.case l a b e l >  4 i  < case  l a b e l > 3

< r e p e t i t i v e  s t a t emen t >  : : = < r ep ea t  s t a t emen t >
c h i l e  s t a t emen t >

< f a r  s t a t emen t >

< wh i l e  s t a t emen t >  : ; = WHI L E < e xp r e s s i an"- DO < s t a t emen t >

< r epeat s t a tement > : : = REPEAT <s t a tement > E. <s t a tement >3 UNTI L
<expr ess i on>

" f o r s t a t emen t > : : ~ FOR < c t r 1 var > : = < f o r 1 i s t >  D O . s ta  temen t>

< f o r  l i s t >  : : ~ < expr e s s i an > DOWNTQ <.ex pr e s s i on >  l
<expressi on > T O <expression>

<  ct r l v a r > ~  < v a r i a b l e>

<IIJi t h s t a temen t > : : = 4I I TH <r ec or d v a r i ab 1 e 1 i st > DO < s t a t e men t >

< r e c or d v a r i a b l e  l i s t > : : ~ < r e c or d v a r i a b l e > 4 i < r ec or d v a r i a b l e > 3

p r o c ed ur e dec l a r a t i a n > = EXTERNAL " p r o c ed ur e h ea d i n g>
<pr ocedur e head i ng> <bl ock '

<b l ac k> < l a be l  dec l a r a t i a n pa r t 3
< con s t an t  de f i n i t i o n pa r t >
< t y p e de f i n i t i o n p a r t >
< var i abl e decl ar at i on par t >
< pr oc f un c d e c l a r a t i o n p a r t >
< s t a t emen t pa r t >

p r oc ed ur e h ea d i n g> PROCEDURE ": i de n t i f i e r >  p a rm 1 i s t>
P ROCEDURE <i dent i f i er >
P ROCEDURE I NTERRUPT C <c on s t a n t >

<p ar ml i s t> (  . f par m> 4. <f perm>> )

<f par m> <pr oc edur e h e a d i ng"=
< f un c t i a n h ea d i n g>
VAR =par e g r ou p>
<par m gr oup>

<par e g r o up: ': i d en t i f  i er > <. " i de n t i f  i er >3.
< .t yp e i d e n t i f  i e r >

l 1 4



i d e n t i f  i e r >  4 .  i d e n t i f  i e r . »
<c on f or man t ar r a y ..­

< c on f or man t  a r r a y > ARRAY C < i n d x t yp. : C! < i nd xt y p 3 3 OF
<conar r ay2>

<c ona r r a y 2> < t y p e i d en t i f  i e r "
< c on f or man t  a r r a y >

<i nd xt yp> :  = < i d e n t i f i e r >  . ,  < i d e n t i f i e r > :  < o r d t y p i d>

<or dt yp i d> =  < s c a l a r  t y p e i d e n t i f i e r .
< su br a n ge t y p e i d e n t i f i e r >

< l a be l  d e c l a r a t i o n p a r t > .empty>
LABEL <l ab e 1 > 4 . <la b el) .

<c on s t an t  d e f i n i t i o n pa r t . ­ . .empt y~
CONST

<c on s tant d e f i n i t 1 on>
4 ! <con s t a n t  d e 0 i n i t i on >

< t y p e d e f i n i t i o n pa r t > <empt y>
TYPE

< t y p e de f i n i  t i on .
4! < t y p e  d ef  i n i t i o n>>

<va r i a b l e de c l a r a t i on pa r t > : : = <empt y>
VAR

< var iab le decl ar at i on >

<i nd xt yp> <i den t i f i e r . .  < i den t i f i e r > :  < or d t y p i d>

<or dt y p i d> < sca l a r  t yp e i den t i f  i e r .
< subrange t ype 'i dent i f i e r .

' . l a be l dec l a r a t i on pa r t > <empt y)
LABEL <1 a b e 1> <, < la b e 1:»

. :const an t de f i n i t i on pa r t " <empty>
CONST

<const an t d e f i n i t i on>
4; < consta nt  d ef  i n i t i o n. » .

< t ype de f i n i t i on pa r t > <emp t y.
TYPE

<t ype def i n i t i on>
<; <t y pe  d e f i n i t i o n.'»

<va r i a b l e de c l a r a t i on pa r t > ; .. <emp t y ~~
VAR

<va r i a b l e de c l a r a t i on>
< ' <v a r i a b l e  d e c l a r a t i on »



- :pr o c f un c p a r t > ( <pr oc o r  f unc »  3

. :pr o c o r  f un c . =  < p r ac ed ur e d e c l a r a t i o n >
<f unct i on dec l a r a t i on>

<st a temen t p a r t ." < compound s t a tement >

< f un c t i o n d e c l > :  = EXTERNAL < f un c t i o n h ea d i n g>
< f u n c t i o n hea d i n g> < b l o c k>

< f un c t i a n hea d i n g > : : = FVNCT?ON < i de n t i f  i e r >< par ml i s t > : < r e s u l t  t y pe> ) I
FUNCTION < i de n t i f  i e r > :  < r e s u l t  t y p e>

<resul t  type> < t y p e i d en t i f  i e r >

< r ea dc a l l > =  < r ea d o r  r e a d l n > 4 < << f i l ev ar >  )  4 < v a r l i s t > )  ) )

<r ea d o r  r e a d l n >  : : = READ I READLN

< f i 1 evar > =  < v a r i a b l e>

< var l i s t > v a r i a b l e > 4 i <v a r i a b l e> )

<wr i t eca 1 1> =<wr i t e  o r wr  i t e l n > < < 4< f i 1ev a r .  > )  Xe xpr 1 i s t 3  ) >

<wr i t e or  w r i t e l n > : :  =  W RIT E  I  W RIT ELN

< expr l i s t > <wexpr > 4,  < wexpr3

<wexpr> <e x pr e s s i on > 4 : <wi d t h  e x pr > 4 : <de c e x pr >) 3.

< wi d t h  e x p r > ~ <expr es s i on>

< dec expr > <expr ess i on>

'p r o gram> <pr agr am head i ng> <b l oc k>
<module heading>

< l a be l  dec l a r a t i a n pa r t >
< c on s t an t  d e f i n i t i o n p a r t >
< t y p e de f i n i t i o n p a r t :
< var i abl e dec l ar a t i on pa r t >
<pr oc f un c dec l a r a t  i o n pa r t ".
NQDEND

<pr o gr am h ea d i n g> P RQQRAM < i de n t i f  i e r > (  < p r o g par m> )

m adul e head ing > N ODULE < i d e n t i f  i e r >

~pr o g par ms> < i den t i f  i er > 4 ~ <ident i f i e r >>



APPENDI X 8 :  RESERVED WORDS

Th e f a l l o w i n g  a z e t h e  v  es e r  ve d  u tnv ds  i n  A TA RI  P a s c a l

AND DOMNTO QQTO NOT RECORD U NT I L
ARRAY EL SE I F GF REPEAT VAR
BEGI N END I N OR SET WHILE
CONST F I L E LABEL PACKED THEN W I T H
CASE FOR NOD PROCEDURE TO
DO FUNCT1ON N I L PROGRAM TYPE

* TARI Pa s ca l  a l s o ha s e x t en de d r es er ve d wo r d s ;

ABSOLUT E E XTERNA L P R EDEF 1NED



APPENDI X C  ERROR MESSAGES

R ec ur s i o n s t a c k ov e r f l ow :  e v a l u t i a n s t a c k c o l l i s i o n e i t h  sy mbo l  t a b l e i
c o r r ec t  b y  r e d u c i n g symbo l  t a b l e  s i xe s s i m p l i f y i n g e x p r e s s i on s .

1: E r r o r  i s  si mpl e  t y pe
S e l f - e x p l a n a t o r y .

2 :  I d e n t i f  i e r  e x p e c t e d
Se1 f-explanatory.

3 :  'PROGRAM' e x pe c t e d
Se1 f-explanatory.

4 :  ' ) '  e x p e c t e d
Sel f-explanatory ,

5 :  ' :  '  e x pe c t e d
Pos s i b l y  a n = u s ed i n  a  V AR d e c l a r a t i o n ,

6 ;  I l l e ga l  sy mbo l  ( p o s s i b l y mi s s i n g "  '  o n  l i n e a b ov e )
S ymba l e n c oun t e r e d  i s  n a t  a l l owe d i n  t h e s y n t a x a t  t h i s  p o i n t .

7 :  E r r o r  i n  pa rame t e r  l i s t
Syn t a c t i c er r o r  i n  p a r amete r  l i s t  d e c l a r a t i o n .

8 :  ' OF '  e xpec t ed
S e 1 f -e x p l ana t ar y .

e xpe c t e d
S e 1 f-e x p l ana t ar y .

1 0 : Er r o r  i n  t y pe
S ynt ac t i c  er r o r  i n TYPE decl ar a t i on .

1 1 :  'C '  e x p e c t e d
Se 1 f-e x p lana tory.

1 2 :  ' I  '  e x pe c t e d
S el f - exp l a n a t o r y .

1 3 :  ' END ' e x p e c t e d
A l l  p r o c e d u r e s .  f u n c t i o n s i  a n d  b l o c k s  a f  s t a t e me n t s mu s t  h a v e a n
'END ' ,  Ch ec k f a r m i sma t c he d BEGI N/ ENDs .

14: ' ;  '  expec t ed (possi bl y  on  l i n e above )
S t a t emen t  s e pa r a t o r  r e q u i r e d h e r e .

1 5 :  I n t e ge r  e x pe c t e d
S e 1 f - e xp I a n a t a r y .

1 6 :  ' = '  e x p e c t e d
Pas s i b l y  a :  u s e d i n a T YPE o r  C ONST d e c l a r a t i o n .



1 7 :  ' BEGI N ' e xpec t ed
Se 1 f-e x p 1 ana tory .

1 8 : Er r or  i n dec l a r a t i an pa r t
Typi c a l l y  a n  i l l e ga l ba ckwar d r e f er enc e t a a  t y p e i n a po i n t er
dec l a r a t i on .

19 : Er r or  i n  < f 1 e 1 d- 1 1 s t>
Synt a c t i c  e r r a r  i n a re co rd  d ec la r at i o n

20 :  ' .  '  e xpect ed
S e l f - e xp l a na t or y .

2 1 :  ' + '  e x p e c t e d
S e 1 f-e x p 1ana t or y .

50 : Er ror i n c ans tant
Synt a c t i c  e r r or  i n a  l i t e r a l  const an t

5 1 :  ' : = '  e xpec t ed
S e l f - e xp l ana t a r y .

5 2 :  ' THEN ' e xpec t ed
S el f - e xp l ana t or y .

53 :  'UNT I L ' «x p ec ted
Can r e s u l t  f r om misma t che d be g i n / en d sequences .

5 4 :  ' DO ' e xpec t ed
S ynt a c t i c  e r r a r .

55 :  ' TO ' a r  'DOL4NTO' e xpec t e d i n FOR s t a tement
Self-explanatory.

5 6 :  ' I F '  e xpec t ed
S el f - e x'p lana t or y .

5 7 :  ' F I LE '  e xpec t ed
Pr oba b l y a n e r r or  i n a TYPE de c l a r a t i on .

58 : E rr o r  i n  C fa c t a r .  ( b ad  e xpre s s i o n)
S ynt a c t i.c e r r o r  i n  e xpr e ss i on a t  f a c t a r  l e v e l .

5 9 : Er r or  i n  v a r i a b l e
S y n t a c t i c  e r r o r  i n  e x p r e s s i o n a t  v a r i a b l e  l e v e l .

9 9 : NODEND expec t ed
Ea c h t iODVL E mu s t  en d ed i t h MODEND,

1 0 1 :  I d e n t i f  i e r  d e c l a r e d t w i c e
N ame a l r e a d y i n  v i s i b l e  sy mbo l  t a b l e .

102 : La~ ba un d e xceeds h i gh bound
F a r  s u br a n g e t h e  l o~ e r  b o un d mu s t  b e  =  h i g h b o un d .
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2 0 3 : I de n t i f  i e r  i s  n o t  o f  t h e a ppv'opv' i a t e  c l a s s
A v a r i a b l e name u sed as  a  t ypes' o r  a  t y p e  u s e d
as a v a r i a b l e  e t c .  c a n  c a u se  t h i s  e v v or,

204 : Undecl ar ed i den t i f  i ev
T h e s p e c i f  i e d  i d e n t i f i e r  i s  n o t  i n  t h e  v i s i b l e  symbo l  t a b l e .

1 0 5 : Si g n n o t  a l l owed
S i gn s a r e no t  a l l owe d o n n o n - i n t eg e r / n o n - r ea l  c o n s t a n t s .

2 0 k : N umber e x pe c t ed
T h i s  er v 'ov' ca n o f  t e n come f r om mak i n g  t h e comp i t e v  t o t a l l y
con f u s e d i n  a n e xpv es s i on as  i t  c h e c k s  f o v  n umber s  a f  t ev'  a l l
ot he r poss i b i l i t i e s hav e been exhaust ed.

107: I ncompat i bl e subv ange t ypes
(e . g .  ' A ' ,  .  ' Z '  i s  n o t  c ompat i b l e  w i t h  0 . .  9 ) .

2 08 :  F i l e  n o t  a l l owe d h e r e
Fi l»  c ompar i s o n  a nd  a s s i g nment  i s  n o t  a l l o wed.

1 09 :  T y p e mus t  n o t  b e v ea l
Se l f - e x p l a n a t ov y .

110 : < t a g f i e l d >  t y p e mus t  b e  s c a l a r  o v  s u b r a n ge
Self-explanatory .

121 :  I n compa t i b l e w i t h  < t a g f i e l d 3 pav t
S e l e c t ov '  i n  a CASK- va r i an t  v e c or d  i s  n o t  compa t i b l e w i t h  t h e
< t a g f i e l d >  t y pe .

2 22 :  I n de x t y p e mus t  n o t  b e v ea l
A n a r v a y ma y n o t  b e d e c l av ed w i t h  v ea l  d i men s i on s

1 13 :  I n de x t y p e mus t  b e a  s c a l a v o v a  s u br a n g e
S e 1 f - exp l a n a t ov ' y .

2 24 : Ba s » t y p e mus t  n o t  b e  r e a l
Bas e t y p e o f  a  s e t ma y b e s c a l av '  o r  s ubv'an ge .

22S : Ba s e t y p e mus t  b e  s c a l a v or a  s u b va ng e
Se l f - e x p l a n a t ov y ,

226 : Er v o r  i n  t y p e o f  s t a n dar d p r o c ed ur e p a r ame t er
Se l f - e x p l a n a t ov y .

1 17 : Un s a t i s i f i e d  f or wa r d v ef ev enc e
A  f o r wa r d l y  d e c l a r e d p o i n t e r wa s n ev e r  de f i n ed ,

2 28 : Fovwav d v e f ev enc e t y p e i de n t i f  i e r  i n  v a r i a b l e  dec l av a t i on
Y ou a t t emp t e d t o  d e c l a r e a v a r i a b l e  a -  a  p o i n t ev '  t o  a  t y p e n o t
ye t  dec l av ed.
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119 :  R e - s p e c i f  i e d  p a r a me t ev s n o t  G K  f o r  a  f o r w a r d  d e c l a v e d pv o c e d uv e
Se 1 f -e x p l ana t ov y .

1 2 0 :  F u n c t i o n v e s u l t  t y p e mu s t  b e  s c a l a v  s u b r a n g e o v  p o i n t e v
A f u n c t i o n ha s been d e c l a r e d w i t h a s t r i n g  o v  o t h er  n o n - s c a l a r
t y p e a s  i t s  v a l ue .  T h i s  i s  n o t  a l l o ~ ed .

121, : F i l e  v a l u e pav amet e v n o t  a l l owed
F i l e s mus t  b e pa s s e d a s VAR pa r amet ev ' s .

122 : *  f ov'wav' d d e c l a r e d  f un c t i o n ' s  r e s u l t  t y p e can ' t  b e -v e -s pec i f i e d
S el f - exp l an a t o r y .

1 23 : H i s s i n g v esu l t  t y p e i n  f u n c t i o n dec l av ' a t i on
Self-explanatory .

125 : Er v o r  i n  t y p e o f  s t a n dar d pv oceduv e p a r amet e v
T h i s  e r r o v  i s  o f t e n c a use d b g n o t  ha v i n g  t h e p a rame tev' s  i n  t h e
p v'opev ov de r  f o r  b u i l t - i n  pv oced ur e s o v  b g a t t emp t i n g  t o
v  ead/ wr i t e  p o i n t e r s i  enumev a t ed '  t y p es '  e t c .

1 26 : Numbev o f  pav amet er s d oe s no t  a g r e e w i t h  dec Jav a t i o n
S e l f - e xp l an a t o r g .

127 : I l l egal pav arne tev sub s t it u t  i on
T yp e o f  pa vame t e r  d oe s n o t  e x a c t l y ma t c h  t h e c o r r e s p on d i n g  f or ma l
pa r a me t ev' .

128 : Re s u l t  t y p e d oe s n o t  a gv ee w i t h  d e c l a v at i o n
When a s s i g n i n g  t y pe s t o a f u n c t i o n  r e s u l t s  t h e  t y p es  m us t  b e
c ompa t i b l e .

1 29 ; Ty p e c o n f l i c t  o f  op er a n d s
Se l f - e x p l a n a t or g .

130' . Ex pr e s s i on is  n o t  o f  s e t  t y p e
S e l f - exp 1ana t o r y ,

1 3 1 :  Te s t s  o n eq ua l i t y  a l l owed o n l y
O cc ur s when compa r i n g s e t  f o v  o t hev'  t ha n eq ua l i t y .

133 :  F i l e  compav' i son n o t  a l l owed
F i l e  c o n t r o l  b l ock s ma y n o t  b e  compav'e d be ca us e t he y c o n t a i n
m ul t i p l e f  i e l d s unav a i l a b l e  t o  t h e us e r ,

1 34 :  I l l e ga l  t y p » o v op er a n d ( s l
T h e o p e v a n d s d o  n o t  m a t c h  t h o s e  r e q u i v e d f o r  t h i s  o p e r a t o ~ .

135 : T y p e o f  o pev an d mus t  b e Bo o l ea n
Th e o p ev a n d s  t o  AND , O R a n d NOT mu s t  b e  BOOLEAN.

136 ; Se t  e l emen t  t y p e mus t  b e  s c a l a v o r  s ubv' ange
Se l f - e x p l a n a t or g .



S e t e l emen t  t y pe s mus t  b e  compa t i a b l e
S e I f - ex p l ana t o r y .

f 38 :  Ty p e o f  v a r i a b l e  i s  n o t  a r r a g
, A s u b s c r i p t  ha s been s p e c i f  i e d on a n o n - a r r a y  v a r i a b l e ,

In de x t y p e is  n o t  c ompat i b l e  w i t h  t h e  d e c l a r a t i o n
O cc ur s when i n d e x i n g  i n t o a n a r r a y w i t h  t h e wr on g Cgpe o f
i n d e x i n g e x pr e s s i on .

'14O: T yp e o f  v a r i a b 1e i s  n o t  r e c o r d
At t emp t i n g to  ac cess  a  n o n - r e c o rd  d a t a  s t r u c t u r e  w i t h  t h e  ' d o t '
f o r m o r  t h e  ' w i t h '  s t a t emen t .

1 4 1 : T yp e o f  v a r i a b l e mus t  b e f  i l e  o r  p o i n t e r
Occ ur s whe n a n u p a r r o w f o l l ows a v a r i a b l e  w h i c h  i s  n o t  o f  t y p e
po i n t e r  o r  f  i l  e .

1 42 : I l l e ga l  pa r ame t e r  s o l u t i on
Sel f-exp lanator g.

1 4 3 : I l l e ga l Cgp e o f  l oo p c o n t r o l  v a r i a b l e
L oo p c o n t r o l  v a r i a b l e s ma g b e o n l y  l o ca l  n o n - r ea l  s c a l a r s .

I l l e ga l  t y p e o f  e x p r e s s i on
Th e e x p r e s s i o n u s e d a s a se l e c t i n g  e x p re s s i o n  i n  a C ASK s t a t e ment
must b e a n on-r e al  s ca la r .

T ype conf l i c t
Cas e s e l e c t o r  i s  n o t  t h e same t y pe as  t h e  s e l e c t i n g  e x p r e s s i o n .

As s i gnmen t o f  f  i l e s  n o t  a l l owed
S e l f - e xp l a n a t o r g .

i 4 7 L a be l Cgp e i n compa t i b l e w i t h  s e l e c t i n g e x pr e s s i on
C as e s e l e c t o r  i s  n o t  t h e same t y p e a s  t h e s e l e c t i n g e x pr e s s i on .

1 4 8 : S ubr ang e bound s mus t  b e  s c a l a r
Sel f - ex p l an a t or g.

1 4 9 : In de x t y p e mus t  b e  i n t eger
S e l f - exp l a n a t o r g .

15G: As s i gnmen t  t o  s t an dar d  f u n c t i o n  i s  n o t  a l l owed
Se1 f-exp lanator g.

As s i gnmen t C o  f or ma l ' f un c t i o n  i s  n o t  a l l owed
S e l f - e xp l a na t o r g .

1 5 2 : N o s u c h f  i e l d  i n  t h i s  r e c o r d
S e l f - e xp l a n a t o r g .

1 53 : T y p e e r r o r  i n  r e a d
S e1 f-e x p lana tory .



1 5 4 : A c t u a l  p a r a me t e r  mu s t  b e a  v a r i a b l e
Oc c u r s  w h e n a t t e m p t i n g  t o  p a s s  a n  e x p r e s s i o n  a s a  V AR  p a r a m et e r .

C o n t r o l  v a r i a b l e  c a n n o t  b e  f o r ma l  o r  n o n - l o c a l
Th e c o n t r o l  v a r i a b l e .  i n a FOR l oo p mus t  b e LOCAL.

1 56 : M ul t i de f i ne d c a s e l a b e l
Se l f-e x p lana tory.

To o man g cas es i n  c a s e  s t a t e ment
O cc ur s whe n pump t a b l e  g en er a t e d  f o r  c a s e o v e r f ) ows i t s  b o un ds .

1 58 : N o s uc h v a r i an t  i n  t h i s  r e c or d
S e l f - exp l a n a t o r g .

R ea l  o r  s t r i n g  t a g f  i e l d s  n o t  a l l o w e d
S el f - e xp l a n a t o r g .

1 60 : Pr ev i ous decl ar a t i on wa s no t  f or war d

1 6 1 : Aga i n f or wa r d dec l a r e d

1 62 : Pa ra me t e r  s i z e mus t  b e  c on s t an t

163 : Mi s s i ng v a r i an t  i n  decl ar a t i on
O ccur s when u s i n g NEW/ DI SPOSE an d a v a r i a n t  d o e s no t  e x i s t .

164 : Su b s t i t u t i o n o f  s t a n dar d p r oc ed ur e f f u n c t i o n n o t  a l l owed

1 65 : M u l t i d e f i n e d l a b e l
L a be l mor e  t ha n on e s t a t emen t w i t h  same l a b e l .

1 6 6 : M u l t i d e c l a r e d  l a b e l
D ec l a r e same l a b e l m o r e  t ha n o n c e .

1 67 : Un de c l a r e d  l a b e l
L ab e l . on s t a t emen t ha s n o t  b ee n d e c l a r e d .

1 68 : Un d e f i n e d L a be l
A d e c l a r e d  l a be l wa s no t  u s e d t o  l a be l a  s t a t e ment .

1 69 : Er r o r  i n  ba s e s e t

1 ? 0 :  V a l u e  p a r a me t e r  e x p e c t e d

17 1 : S t a n da r d F i l e wa s re - d ec 1 ared

1 72. Undecl ar ed ex t er na l f i  l e

1 7 4 :  P a s c a l  F u n c t i o n  o r  p r o c e d u r e  e x p e c t e d
Se l f - e x p i ana t or g .

1 83 : E x t e r na l  d e c l a r a t i o n  n o t  a l l owe d a t  t h i s  n e s t i n g  l e v e l
S el f - e xp l a n a t o r g .
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1 87 : A t t emp t  t a  o pe n l i b r a r y  u n s u c c es s f u l
S e l f - exp l a n a t a r y .

1 91 : No p r i v a t e f  i l es
F i l e s ma y n o t  b e  dec j a r e d o t he r  t ha n i n  t h e QLOBAL v a r i a b l e
s e c t i o n o f  a  p r o gr a m a r mo d u l e be ca us e t h e y mus t  b e  s t a t i c a l l y
a l l ocat ed .

1 93 : No t  e n oug h r oom f o r  t h i s  o p er a t i an
Se 1 f-ex p 1 anat or y.

1 94 : Commen t mus t  a p pea r a t  t o p .o f  p r o g r am

2 0 1 : E r r a r  i n  r ea l  number -  d i g i t  e x p e c t e d
Sel f-explanatory .

2 02 :  S t r i n g c on s t an t mu s t  n o t  e x c ee d s o u r c e  l i n e

2 03 :  I n t e ge r c o n s t an t  e x ceed s r a n g e
Rang e o n  i n t e ge r  c o n s t a n t s  a r e  - 3 2 76 8 . . . 32767

2 50 :  To o man y s c a pe s a f  n e s t e d  i d e n t i f i e r s
Ther e is  a  l i m i t  o f  1 5  n e s t i n g  l e v e l s  a t  c ompi l e - t i m e .
T h i s  i n c l u de s WI TH an d p r a c ed ur e n e s t i n g .

2 51 :  To o man y n e s t e d p r oc ed ur e s o r  f u n c t i on s
Ther e is  a  l i m i t  a f  1 5  n e s t i n g  l e v e l s  a t  e x e c u t i o n  t i m e

2 53 : Pr oc ed ur e t o a  l on g
A  pr ocedur e ha s gener a t ed code t ha t ha s over f l owed t h e i n t er na l
p r ac ed ur e b u f f e r .  Re duc e t h e s i z e a f  t h e p r o c ed ur e an d t r y  a g a i n ,

259: Expr essi on t oa compl i cat ed
Your e x pr e s s i o n  i s  t o a camp l i c a t e d  ( i . e.  t a a  m any  r e c u rs i v e
c a l l s  n e ede d t a  camp i l e  i t ) ,  Re duc e t h e comp l i c a t i o n u s i n g
t emp or a r y  v a r i ab l e .

3 97 :  Ta a man y FOR o r WI TH s t a t emen t s  i n  a  p r o c ed ur e
Onl y 16 FOR a n d / o r WI TH s t a t emen t s a r e  a l l a~e d i n a s i n g l e
p r o c ed ur e  ( i n  r e c u r s i v e mad e on Ly )

4 00 :  I l l e ga l  c ha r a c t e r  i n  t e x t
A  n o n- Pa s ca l  s p e c i a l  c h a r a c t e r wa s f o un d o u t s i d e a q u o t e d s t r i n g .

4 0 1 : Un e xp e c t e d en d o f  i n p u t
" E n d . "  e n c o u n t e r e d  b e f o r e  r e t u r n i n g  t o  o u t e r  l e v e l .

402 : E r r o r  i n un ' i t i n g c od e f i l e .  n o t  en oug h r oom
Self-explanatory .

4 0 3 :  E r r o r  i n  r e a d i n g  i n c  l u d e f  i l e
S e l f - e x p l a n a t o r y .
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4 0 4 :  E r r o r  i n  w r i t i n g  l i s t  f i l e t s  n o t  e n o u g h r o o m
S e l f - e xp l a n a t o r g .

4 0 5 : Ca l l  n o t  a l l owe d i n  s e pa r a t e p r o c edur e
Sel f - exp l ana t or g.

4 06 :  I n c l ud e f i  l e  no t  l e ga l
Se1 f -exp lane tory.

407 : Symbol Ta b l e Over f ) ow

497 ; Er r o r  i n  c l os i ng code f i  l e .
A n e r r o r  o c c ur e d when t h e  ER E f  i l e wa s c l os ed .
N a k e mo r e  r o o m o n  t h e  d e s t i n a t i o n  d i s L e t t e  a n d  t r y  a g a i n .

500 : A n o n - s t andar d f ea t u r e has b een u s e d wh en t h e T+ o r 4/+ t og g les
a r e  e n a b l e d ,  T h i s  i s  a  n o n - f a t a l  i n f o r m a t i o n - o n l y  e r r o r .



A PPENDI X D ;  * TAR I PASCA! F I L E I / O

T he s e c t i on s i n  t h i s  a p pen d i x  d e s c r i b e ATARI Pa s ca l  f i l e s  a n d how t o
u s e t hem, S i n c e wo r k i n g  f r om a n e xamp l e w i l l  b e  t h e mos t  e f f e c t i v e
wag o f  d e s c r i b i n g  t h es e c on c e p t s i  p r o g r a m e xamp l e s h a v e been i n c l u ded
f o r  ea c h a r e a o f  f i l e  ha n d l i n g .

o T h e  f i r s t  s e c t i o n  d e f i n e s  t h e  t e r ms u s e d i  s u c h as  "f  i l e s  "
"w i n dow v a r i a b l es " a n d " TEXT. "

o  Th e s e c on d s e c t i o n s hows ho w t o use a l l  t h e  f i l e  o pe ra t i o n
pr oc ed ur e s w i t h  e xamp l es .  Th es e i n c l ud e ASSI GNS- RESETS REWRITE
sequen t i a l  f  i,  l e ac c ess p r o c e du re s i  C LOSE~ e t c .

o Th e t h i r d  s e c t i o n de f i ne s Pa s ca l  TEXT f  i l e s .  Sampl e p r o g r ams
demon s t r a t e  t h e us e o f  b u i l t - i n  Bo o l ea n f u n c t i on s EGLN an d EGLF i
READLN. t4R ITELNi fo rm at t e d  I / Q i  a n d  w r i t  i n g  t o  th e p r i n t e r .

o  Th e f o u r t h  s e c t i o n p r es en t s  some l es s f r e quen t l g  u s e d f i l e
op erat i ons.



1.  DEF I N I T I ONB

T h e t e r ms a n d d e f i n i t i o n s  i n c l u d e d h e r e  a r e  a r r a n g e d t o  l o g i c a l l y
d i s c us s t h e c on c e p t s  of -  f i l e s  a s  y o u r ea d t h r au gh.

F I L E

A f i l e  i s  d a t a  a r r a n g e d i n  l o g i c a l ~ e q u a l - s i z e d  e l e me n t s ve r y  m uc h
l i k e  a n  o p e n - e n d e d a r r a y  a c c e s s e d v i a a  po i n t e r .  T h e  si z e  a n d
ar r an gemen t o f  t h e da 't a i s  ca n t r a l  l e d  b g  y o ur  p r o g ra m.  A  f i  l e  i s
g en e r a l l y  s t o r e d o n a  s ec on dar y  s t o r a g e me d i um. Fa r  t h e pur pos e a f
t h i s  d ocumen t a t i on .  s e c onda r y  s t ar 'ag e i s  a s sume d t a  b e a  d i s k e t t e .  Ya u
may wr i  t e d a t a  t o  a f  i l e  a r  r ea d da t a  f r am a f  i  l e  u s i n g  t h e  f  i  l e
o p er a t i on p r o c ed ur e s p r a v i de d w i t h  ATARI Pa s c a l .  T h i s  d a t a  i n  t h e  f i l e
m a g b e  a c c e s s e d s e q u e n t i a l l y  ( r e c o r d  1  a c c e s s e d b e f o r e  r e c a r d  2 i
re c o r d 2  i s  a c c e s s e d b e f o r e  r e c o r d 3i  e t c ) i  a r  d i r e c t l g .

F ILENANE

Th e f i l ename i s  t h e name o f  t h e  f i l e  an d i s k e t t e .  l t  i s  t h e na me
di spl ayed i n  t h e d i r ec t or y  l i s t i n g o f  t h e s t or age medium. l n ATARI
P as ca l  t h e f  i l ename i s  r e pr es en t e d  i n  a  p r o g r a m b g a STRI NG ( a  d y na mi c
s equenc e o f  ASCI I  c h a r a c t e r s ) .  Fo r  e xamp l e ,  " D2 : TEST. PAS" i . s  t h e
f i l ename i n  l i t e r  a l  s t r i n g  f or ma t  f o r  t h e f  i l e  l a c a t e d a n dr  i v e  " D2 "
w i t h  t h e  n a me a f  " T EST " a n d  t h e  e x t e n s i o n  a f  " . PAB " .

TYPE

Th e t y pe of  f  1 1 e d ef  i n e s  t h e  s i  z e  a nd  f o rm at  a f  t h e  i n d i v i d u a l  f  i  l e
e l e me n t s i  t h e  s m a l l e s t  a c c e s s i b l e  u n i t s  o f  a  f i l e ,  F o r  e xa mp l e s a  f  i l e
o f  t y p e I NTEGER ( 2 8 - b y t e s ) ma y b e  v i s u a l i ze d a s :

) 0000 10 00 i 0 0 0000 0 0 l 00 1000 0 1 )00000 00 1 I 00000 0 0 1 )000000 0 0 l
+  +  +  +  +  +

r e c o r d  0 r e c o r d  1 r e c o r d 2

T h i s  f  i l e  c o n t a i n s  t h e  i n t e g e r s  B i  3 3 i a n d 1  ( s t o r e d  i n v e r t e d  i n  t h i s
s amp l e ) .  Th e s m a l l e s t  r e t r i e v a b l e  e l emen t  i "  t wo b y t e s .  Be e t h e
e xpl anat i ons a f  untapped f  i l e s o r  by t e f  i l e s  i t  you wan t  t a  t r ea t  t h i s
f i l e  d i f f e r e n t l q  t h a n a  f i l e  o f  i n t e g e r s .  F i l e s ma y b e  a f  t h e  s t a n d a r d
P as ca l  s c a l a r  t g p es :  8OO! EAN I NTEGER CHAR a r REAL . F i l e s ma y a l s o
b e o f  t h e  s t r u c t u r e d  t y p e s ST R I NG i a r r a g s i  a n d  r e c o r d s ,  T h e p r e d e f  i n e d
ty p e TEXT i s  u s e d f o r ASCI I  f  i l es .  T e x t  f i le s ar e  si m i l i a r  t o  F I L E  a f
C HAR e x c e p t  t h a t  t h e y a r e  s u b d i v i d e d  i n t o  l i n e s .  a n d n u mb e r s  w r i t t e n
ta  t hem ar' e conver t e d  t o ABC l I  ( a n d ma y be . f or ma t t ed ) i an d  n umber's
re a d  f r a m t h e m a r e  c o n v e r t e d  t o  b i n a r y .  A  l i n e  i s a  s e q u e n c e  o f
cha r a c t er s t e rm in a t e d  b g  a n  e nd -o f - l i n e  c h a r a c t e r .  w h i c h  i s  u sua l l y  a
c a r r i a g e  r e t u r n l l i n e  f e e d .  A l s o ,  u n l i k e  F I L E o f  CHAR i TE XT f i l e s  w i l l
a ce ep t PACKED ARRAYS 1�.. N3 OF CHAR a r  ARRAYC 1. . N l O F CHAR (wr i t  i n g a n
UNPACKED ARRAY i s  n o t 1 'BO s t andar d ) ~ an d STRINGS as  da t a ,  A  B ool  e an
v a l u e  i s  c o n v e r t e d  t a  t h e AS C I I  s e q u e n c e  " TRUE " a r  " F AL SE " o n  wr i t e
b u t  t h e  r e v e r s e  i s  n o t  t r u e .  F o r  f u r t h e r  e x p l a n a t i o n s  o n  t g p e d a n d
t e x t  f  i . l e s i  s e e  t h e  o p e r a t i o n s  s e c t i o n .

1 2 7



*  n a n - I SO s t a n d ar d c o n c ep t  r e ga r d i n g f  i l e s  i s  t h e VNTYPED f i l e .  T h i s
c on cep t  i s  u s e d f a r  f a s t  b l o c k  i n pu t  a n d o u t pu t  ( e n t i r e  s e c t or -  a r e
r ea d ov ' wv i t t en } r e g a r d l es s o f  t h e k i n d o f  d a t a  c o n t a i n e d i n  t h e f i  l e .

F ILE I NFORMATION BLOCK ( FI B )

T h e F I B c o n t a i n s  i n f or ma t i o n n e c es sa v g f a r  t h »  r u n - t i m e r o u t i n e s t a
pev f o r m f i l e  o p e v a t i o n s a n a  d i s k  f i l e . T h e f  i l ename t h e  t y p e o f  Ch e
fi l e  t h e a c c es s t y p e ( r ea d o v w r i t e ) ~ e n d- o f - f i  l e  a n d en d- of — I i n e
fl a gs ,  an d a d i s k e t t e  b u f f e ~  ( t h e  s i z e o f  o n e d i s k e t t e  s e c t o v )  a r e
a mon g t h e  k i n d s  a f  i n f o r m a t i o n  k e p t  i n Ch e F I B.

WINDOW V* RI * BL E OR WI NDOW POINTER

T h e w i n dow va v ' i ab l e  i s  a  b u f f e r  t h e  s i z e o f  a  f i l e  e l emen t a n d i s
l o c a t e d gus t  p a s t  t h e F I B i n  * TARI Pa s c a l .  4 wa g t o Ch i n k o f  i t  i s
tha t  i t  mov e s a l on g t h e  f i l e  an d a c t s as  a  ' w i n d ow'  t a  C he  e l e ment  o f
t h e f i  l e  t o  b e  r ea d o r  w r i t t en .  Fo v t h i ' s  r ea s on s i t  i s  c o n s i dev ed a
po i n t e r  t a  t h e  f i  l e  e l emen t  b e i n g a c c e s s ed .  I t i s  d e no t e d  a s  " F " "
wher e " F "  i s  t h e name o f a  f i l e  v a r i a b l e .  T o  r e ad  f r a m a f  i l e i  t h e
e l emen t wh i c h  i s  a c c e s s i b l e  i s  e av e d t o  t h e w i n dow v a r i a b l e .  T o wv i t e
ta a f i l e  t h e  d a t a  m us t  b e  t r a n s f e v v ed f r a m t h e  w in d ow v a v ia b l e  t o
t h e f i  l e .

F I L E VA R I ABl E

Th e f  i l e  v a r i a b l e  c a n s i s t s  a f a  F I B  a n d  a  w i n d o w  v a r i a b l e .  I C  i s  t h e
a c t ua l  d a t a  i t em a l l o c a t e d b g  t h e comp i l e r  a n d v e f e r en ce d i n  a Pa s c a l
pr o g r am. An e xamp l e w i l l  c l a r i f y  wha t a  f  i l e  v av  ia b l e  i s .  a s  w e l l  a s
w ha t t h e FI B a n d w i nd aw va r i ab l e a r e .  Th e s t a t emen t  " V* R F .  F I L E
Q F I NTEQERi "  c a u s e s t h e comp i l e r  t o  c r e a t e a  f i l e  v av i a b l e F w i t h  i t s
a wn F I B i n  t h e da t a a r e a a n d i t s  own w i n do~ vav i a b l e <2 b y t e s )  t o  h a l d
a 16 - b i t  i n t e g er .  Th e w i n dow v av i a b l e is  d e no t e d  b g  F " ' ,  S up po se  " I "  i s
a n i n t e ge r  i n  t h e same pv ogv'am an d ha s t h e v a l u e 2 .  Su ppos e a l s o  t h a t
t h e f  i l e  a l v eadem c an t a i n s  t h e v a l u e  i , i n  t h e f  i r s t  e l emen t  a s  b e l ow :

l 0 0 0 0 0 0 0 i l 0 0 0 0 0 0 0 0 l

+ +  +  +
F I B l ) 0 0 0 0 0 0 1 0 t 0 0 0 0 0 0 0 0 l w i n d o w v a v i a b l e

+ W+ +  +

T o wv ' i t e  t h e  c o n t e n t s  o f  I  t a  t h e  f i  l e .  t h e  w i n d a w v a r i a b l e mu s t
c o n t a i n  2  ( F : = I  p u t s  t h e  c o n t e n t s  o f  I  i n t o  t h e  w i n d o w v a v i a b l e )
a n d b e  " p o s i t i o n ed " a v e r  t h e s e c on d e l emen t o f  t h e f i  l e .  ( ' i v e n t h e
c omma n d P UT ( F )  d e s c v i b e d  i n  t h e  o p e r a t i o n s  s e c t i a n .  t h e  n u mbe r 2  i s
w r i t t e n  t a Ch e f 1 l e .



2.  FUNDA)" EN T* L F I L E OP ER* T I QNS

S a mp l e  p r o g r a ms a n d e x p l a n a t i o n s  d e mo n s t r a t e  t h e  u s e o f  f  i l e  o p e r a t i o n
pr o c e d u r e s  i n  * T AR I P a s c a l .  Y o u s i i l l se e  h o w  t o  o p e n  c r e a t e  r e a d i
w r i t e .  d e l e t e i  a n d  c l o s e f  i l e s .  De mo n s t r a t e d  a l s o  a r e  t h e  u s e  o f  t y p e d
an d t e x t  f  i l e s i  t h e f  i l e  s t a t u s  F u n c t i o n s  I ORESUL T i EOFi  a n d  E O LNi  a n d
h o w t o  a s s i g n  t o  a  w i n d o m v a r i a b l e .

Fi g ur e D- i  l i s t s a  p r o g ra m n amed  W RIT E R EAD F I L E  D EMO t h at  c r e a t e s  a
typed F i l e  on di s k e t t e s  wr i t e s  d a t a  t o  t h e  f  i  le i  c l o ses  t h e  f  i l e .  t h e n
r e - o p en s  t h e  f i l e  t o  r e a d  t h e  d a t a  b a c k .  T h e p r o c e d u r e s  u s e d  t o
p er f o r m t h e s e a r e  AS S I GN r REWR I TE t  RESET S I ORESUL T > PU T GE T a n d
C LOSE . W R I T E i s  u s e d  t o  d i s p l a g  t h e  r e s u l t s  o n  t h e  t e r m i n a l .  T h e
o u t pu t  wo r k  i s  d on e i n WRI TEF ILE an d t h e  i n pu t wor k  i s  don e i n
R EADFILE . Cr e a t i n g i  o p en i ng ~ an d c l o s i n g  t h e  f i l e  i s  d on e i n  t h e ma i n
bod y o f  t h e p r o g r am.

The WRI TEL N s t a t emen t s o n  l i n e s 37 ,  43 ' 46 ,  a n d  4 9'  w r i t e  t h e  s t r i n g
p a s se d t o  t hem t o  t h e d e f a u l t OUTPUT f i . l e  ( t h e c o n s o l e ) .  T h i s
pr o c e d u r e  a n d READL N a r e  d i s c u s s e d  l a t e r  i n  t h i s  s e c t i o n  u n d e r  T E XT
f  i l e s .

F i r s t  n o t e  t h e  f o r m o f  t h e d e c l a r a t i o n o f OUTF I LE ,  I t  i s  d e c l a r e d  t o
be o f  t y p e CHF I LE . u rh i c h  i s  de f i n e d a s a FI L E  Q F C HAR i n  t h e  T YPE
d e c l a r a t i o n s e c t i o n  ( l i n e s 3 an d 4 ) .  T h i s  i s  d on e b e ca us e t h e F i l e  i s
pa s s e d as  a p a r a m et e r  t o  t h e  W R I T E F I L E  a n d  R EADFI L E  r o u t i n e s  a n d  a
p a ramet e r  l i s t  c a n no t  d e c l a r e a  ne w t y pe .  Fo r  e xamp l e .  t h e  f o l l o w i n g
p a ramet e r  d e c i a r a c t i o n  i s  i l l e ga l  i n  Pa s ca l  b e ca us e o n l y  t y p e
i d e n t i f i er s a r e  a l  lobbied i n  a pa r ame t e r  l i s t :

PROCEDURE WRITEF I LE ( VAR F :  F I L E OF CH*R ) '

1

0 0 0 1 1 1

PROGRAM WRITE READ F I t E DEMO'
2

3 5
TYPE

CHF I L E =  F I L E QF CHARi
VAR

6 7 OUTF 1'LE :  CHF I LE i
RESUf T :  I NTEGERi

8 9 10
FI LENAME: S TRING( 1 6'  i

PROCEDURE WR I TEF I LE ( VA R F :  CHF I L E ) i
1 1 VAR CH : CH*R i
12 B EGI N
13 2 2. F OR CH: = ' O '  T O ' 9 '  DO
14 B EGI N
15 3 F ' : = CH i ( + CHR( I + ORD ( ' 0 ' ) ) i + )
16 P UT ( F )
17 END)
18 END'
19
20

3 3 2 1 1 1

PROCEDURE READF I LE ( VA R F :  CHF I L E )
2 1 VAR I :  I NTEGER i
22 CH :  CHAR;



B EGI N
2 4 F OR I  ;  0  T O 9 DO
2 5

2 3 3 3 3 1 1

BE'GIN
2 6 CH : = F"  i
2 7 Q ET<F ) )
2 8 WRITELN<CH) '
l 9 END'

3 0 END>
3 1
32 BEGI N
3 3 F I L ENAME : = ' T EST , DAT "
3 4 ASSI GN ( OVT F I L E. F I L ENAME ) )
3 5 REWRI T E ( OUTF I L E ) i
36

1 1 1

IF  I ORESVLT = .=.> 0 THEN
3 7 1 . WRITELN< ' Er r o r  c r e a t i n g  ' ,  F I LEN4ME )

ELSE
3 9 BEGI N
40 2 WR I TEF I LE (OVTF I LE ) i
4 1 Ct OSE<OUTFI LEi RESULT) i
4 2 2 IF RESULT = < "  0  THEN
4 3 WR ITEI N< ' Er r or c  los i n g  ' .  F I L ENAME)
44 2 ELSE
4 5 B EGI N
46 WRITELN( ' Su c c es s f u l  c l os e o f  ' i  F I LENAME) i
4 7 RESET (OVTF ILE ) i
48

2 3 3 3

IF  I ORESVLT = <:> 0 THEN
49 3 WRITELN< ' Canno t  o p e n ' i  F I LENAME)
5 0 ELSE
5 1 RE*DF I LE ( OUTF I LE )
52 END>
53

3 3 3 2

E N D i
54

F i g ur e D - l :  F i l e  I n pu t  a n d Ou t p u t .



P ROCEDURE ASS I GN ( VAR F :  F I L E VARI * B I  E i ST P. :  ST R I NG ) >

P u i p o s e :  A s s o c i a t e  t h e  f i l e  v a r i a b l e  F  w i t h  a n  e x t e r n a l  f i l e  a n
di s k e t t e  name d i n  STR.

A SS I GN i s  t h e f  i r s t  f  i l e  o p e r a t i o n  t o  b e  e x e c u t e d  i n  l i n e  3 4 .  T h i s
pr o c e d u r e  a s s o c i a t e s a  f  i l e  v a r i a b l e  ( O VTF I L E )  w i t h  a n  e x t e r n a l  f i l e
an a  d i s k e t t e  g i v e n  i n  F I L E NAME ( i n  t h i s  c a s e  i t  i s  " T E ST  D AT "  ) .  T h e
s t r i n g p a s s e d t a ASSI GN i s  p l a c e d i n t o  t h e F I B an d t h e name i s
i n t e r p r e t ed ,  4 f  t e r  e x e c u t i n g  t h e ABBI QN p r o c ed ur e .  t h e f  i l e  v a r i a b l e
p a s s e d t o  t h e AS S I GN p r o c e d u r e  i s  a l wa y s '  a s s o c i a t e d  w i t h  t h e  d i s k e t t e
f  i l e  n a me d i n  t h e  n ame p a r a me t e r  u n t i l  ~ o r  u n l e s s .  a n o t h e r  A S S I GN i s
d on e t o  t h e f  i l e  v a r i ab l e .

PROCEDURE REWRITE(VAR F :  F I L E VARIABLE>'

Pur po se : Cr e a t e a  f i l e  a n d i s k e t t e  u s i n g  t h e name i n  t h e F I B ( e i t h e r
f  i  l i ed  i n  b g  t h e ASSI GN s t a t emen t p r e v i o u s l y  a r  n u l l  (  i f  n u l l ~ a
tempor a r y f i l e  is  c r e a t e d .  > .

T he REWRITE p r o c ed ur e  i s  c a l l e d  i n  l i n e 3 5 o f  F i g u r e D- l .  E x ec u t i n g
t h i s  p r o c ed ur e c a use s t h e c r e a t i o n a f  a  f i l e  w i t h  t h e name c o n t a i n e d
i n  t h e F l ' B o f  F .  An y e x i s t i n g  f i l e s  b g  t ha t  name a r e d e l e t e d s a
NEVER us e REWRITE on a f  i l e  w h i c h  c o n t a i n s  u sa b le  d a t a .  I n  t h i s
e xamp l e s  t h e f  i l e  o n  d i s k e t t e  w i l l  b e na me d " TEST. DAT " a n d i s  l o c a t e d
o n t h e d e f a u l t  d i s k e t t e  ( b eca us e n o o t he r  d i s k e t t e wa s s p e c i f i e d  i n
t h e f  i l e  name s t r i n g pa s s e d t o ASSI GN) .

I f  n o  p r e v i o u s AS S I GN h a d b e e n p e r f a r me d i  t h e  n a me f i e l d  o f  t h e  F I B  i s
empt y an d a  t empor a r y  f i l e  i s  c r e a t e d w i t h  t h e name " PABTMPOO. 444 . "
T empor a r y f  i l e s  a r e gener a l l y  u s e d f o r  s c r a t c h pa d memor y a n d d a t a
w h i c h  i s  n a t  n e ede d a f t e r  e x e c u t i o n a f  t h e p r o g r am. Th e d i g i t s  a t  t h e
la s t  t wa p a s i t i on s i n  t h e name a r e u s e d t o  g i v e ea c h t emp or a r y  f i l e a
un i qu e name.

T h e EQF f un c t i o n a n d t h e EQLN f un c t i o n  r e t u r n  t r u e b e ca us e OUTF I L E i s
a n o u t pu t  f i l e . OVTF I L E i s  open o n l y  f a r  wr i t i n g s e qu en t i a l l y  a n d i s
r ea d y t a  r e c e i v e d a t a  i n t o  i t s  f  i r s t  e l emen t .  I f  t h e op er a t i o n  i s  n o t
su c c e s s f u l '  t h e  I QRESUL T f u n c t i o n  r e t u r n s  a  n o n z e r o  i n  t h i s  c a s e ( s e e
1  in e 3 6 ) ,

FUNCTION I QREBU! T ;  I NTEGER '

P u r p o s e ;  R e t u r n  t h e  i n t e g e r  v a l u e  i n d i c a t i n g  s t a t u s ' a f  f i  l e
a per a t i o n .

T h e v a l u e  o f  t h i s  f u n c t i o n  i s  s e t  a f  t e r  a n y  i n p u t  a r  o u t p u t  o p e r a t i o n
a n d ma y b e  c h e c k e d a t  a n y  t i me .  N a t e  i n  F i g u r e D- l  i t  i s  c a l l e d  a f  t e r
e a c h f  i l e  o p e r a t i o n  i n  l i n e s  3 6 ,  4 2 '  a n d 4 b .  I t  i s  u s e d h e r e  t o  s t o p
t h e  p r o g r a m i f  a  f  i l e  o p e r a t i o n  d i d  n o t  w a r k  a s  p l a n n e d ,  N o t e  t h a t  e a u
c a n n o t  " W R I T E ( I ORESVL T ) "  b e c a u s e I QRESUL T i s  r  e s e t  t a  0  a f  t e r  e a c h  I / O
o p e r a t i o n .  T h e me a n i n g  o f  t h e  v a l u e s  r e t u r n e d b g  I QREBVL T i s  p r e s e n t e d
i n  Chap t e r  3 .

1 3 1



P ROCEDURE PUT ( VAP. F :  F I L F VARIABL E � ) i

P ur po s e :  T r a n s f e v  t h e c o n t e n t s  o f  t h e w i n dow v a r i a b l e  a s s o c i a t e d w i t h
F  t a  t h e  n e x t  a v a i l a b l e  r e c ov d i n  t h e f i  l e ,

P r o c e d uv e W R I T E F I L E i  b e g i n n i n g  o n  l i n e 9  o f  F i g uv e D - l i  wv  i t e s  t h e
cha r a c t e r s  " 0 "  t o  " 9 "  t o  t h e TEST. DAT f i l e .  Th e PVT p r o c e d ur e c a u s es
th e  d a t a  t o  b e  w r i t t e n  t a  t h e  f i l e ,  A l wa y s  b e f o r e  e x e c u t i n g a  P V Ti  a n
a s s i gnmen t  i s mad e t a  t h e w i ndow v a r i a b l e  a s  i n  l i n e 15 .  F a l l owi n g  i s
a  d i a gva m a f  wha t  i s  o c c u r r i n g :

)  00110000 ( Wi n dow va r i ab l e a f t e v a s s i gnmen t (  l i ne 15 ) a n d CH i s e q u al
+  t a  ' 0 ' .

+  +  +  +  +  +

F i l e  b e f ov e an y PVT s t a t emen t  i s  e x e c u t ed .

l 00 110000 l W i n dow v a r i a b l e  a f  t e r  PUT i n i n e  1 6 ,

+  +  +  +  +  ++
) 0 0 1 10 0 0 0 ) 4  I  lI

I

+  +  — — — — +  + ­
F i l e  a f  t e v  t h e  f  i r s t  PU T i s ex e c u t e d  i n  t h e  F OR l a o p i n  F i g u r e D- 1
l i ne s 13  t h r o ug h 17 .

PROCEDURE WR I TE r'
PRGDEDVRE WRI TE ( e xpv es s i o n  . . . i expv'ess i o n )  '
P ROCEDURE WRI TE(VAR F. F I L E VARI ABLE. expr e s s i o n  . . .  e x p r e s s i o n ) '

Pur p a s e :  Shov t ha n d f a r  ' F : = d a t a v PUT <F ) ' '  a l s o pev f ar ms
conv e r s i on s t o ASCI I  o n  number s when F  i s a  T EXT f i l e .

E xp v' e s s i o n  i n c l u d e s c o n t e n t s  o f  v a v i a b l e s i  s t v  i n g s i  a r r a g  e l e me n t s .
c an s t a n t s i  a n d e x p r e s s i on s . When a f i  l e  v a r i a b l e  i s  n o t  s p ec i f  i ed i
th e d e f a u l t OUTPUT f i l e  i s  a s sumed . T h e WRI TE pv oced ur e d oe s t h e same
apev' a t i on s on  t h e  f i l e  a s  l i n e s  1 5  a nd  1 6.  I t  e x e c u t e s  a n  a s s i g nment
fo l lowed bg a PVT a nd is  m ere ly  a  s hov th and v e rs i o n.  < 'E T a nd  P VT a re
pr o v i d e d be c a u s e  t h e  I S G  s t a n d a v  d v  eq u i v  es t h e m  a n d  i n  s a me v e r s i o n s
a f Pa s ca l  s u c h a s UCSD Pa s c a l , WRl'TE ca n on l y  b e u s e d a n TEXT f  i l e s .

P ROCEDVRE CLOSE<VAR F :  F I L E VARI ABLE> RESULT :  I NTEGER) '

Pu r p o s e :  F l u s h  t h e  b u f f e r i n  t h e  F I B  a s s o c i a t e d  w i t h  F  s o  a l l  d a t a  i s
w v i t t e n  t o  t h e  d i s k e t t e .

Th e n ex t s t a t e men t  t o  b e  e x e c u t e d  a f  t e v  v e t uv n i n g  f r o m WR I T E F I L E i s
1 i n e 41 ~ w h e r e  t h e W i l e  i s  c l o s e d .  CL OSE mu s t  b e  e x e c u t e d  t o  a s s u r e
t h a t  t h e d a t a  wv i t t e n  t a  " T EST , DAT "  i s  a c t u a l  l g  s a v e d o n  t h e  d i s k e t t e .
U p u n t i  I t h i s  p a i n t  t h e da t a  i s wv ' i t t e n  t o  t h e b u f f ev'  i n memor y a n d
n o w mu s t b e s a v e d b g  f l u s h i n g  t h e  b u f f e r .  RESUL T i s  t h e  v a l u e r  e t uv n e d
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b g t h e Op e r a t i n g  S y s t e m i n d i c a t i n g  w h e t h e r  t h e  c l o s e  i s  s u c c e s s f u l .  I t
i s  i n c l u d e d a s  a  p a r a me t e r  t o m a i n t a i n  c o mp a t i b i l i t y  w i t h  p r e v i o u s
ve r s i o n s  o f  t h e  c o mp i l e r ,  I n  t h i -  p r o g r a m a v a 1 ue  a f  n o n  z e r o  m ea n s  a n
e r r o r  c l o s i n g  t h e f  i l e s  a n d an y o t he r  v a l u e  i n d i c a t e s  s u c c e s s .

PROCEDURE RESET ( VAR F :  F I L E VAR I ABL E ) i

P ur po s e : Open an ex i s t i ng f  i l e f or  r ea d i ng . The wi ndow var i abl e  i s
m oved t o  t h e b e g i n n i n g a f  t h e f  i l e .

A f t e r  c bee k i n g RESULTS t' h e pr o c ed ur e RESET i s  ca 1 1 ed i n  1 inc 4 7 .
R ESET o p e n s a n  e x i s t i n g  f  i l e  f a r  r e a d i n g  a n d  r e s e t s  t h e  w i n d o w
v a r i a b l e  t o  t h e b e g i n n i n g o f  t h e f  i l e .  F  i s  a s s i gn ed t h e f  i r s t
e l e men t  o f  F .  I f  F  i s  a l r e a d y  o p e n i  RESE T c a l l s  CL OSE . EOF a n d EOL N
re t u r n  F ALSE,.  I f a  RESET  i s  d a n e  o n  a  f  i l e  t h a t  d a e s  n o t  e x i s t i
I ORESUL T c a n t a i n s  a  n o n z e r o .  A l l  o t h e r  v a l u e s  o f  I ORESUL T i n d i c a t e
su c c e s s .  I n  t h e  s a mp l e  p r o g r a m, OUT F I L E i s  o p e n e d b g  t h e RESET
p r oc ed ur e s o  t ha t  i t ma y b e  r ea d ,  B e l o w i s  a  d i a g r a m o f  t h e f i  l e  a n d
w i n dow v a r i a b l e  a f t e r  t h e RESET i s  e x ec u t e d  i n  l i n e 47 .  No t e  t ha t  w i t h
no n - c o mp u t e r  c o n s o l e  t y p e d  f i l e - ,  s u c h as  OUTF I L E .  t h e  p r o c e d u r e  R ESET
doe s a n  i n i t i a l GETS w hi c h  m oves  t h e  f  i r s t  e l e ment  o f  t h e  f  i l e  ( i n
t h i s  c a s e  t h e  AS C I I  v a l u e  f o r  t h e  n u mb e r  0 )  i n t a  t h e  w i n d a w v a r i a b l e .

l GG1 10 0 0 0 l  W i n d o m v a r  i a b l e  ( OUT F l L E ". )  a f t e r  RESE T ( l i n e  4 7 ) .
+  +
' +  +  +  +  +  +
l 0 0 110000 l 0 0 11000 1 l 0 0 1100 10 l 0 0 1100 11 ', 00 110 l 0 0 l 0 0 1 10 101 , ' .
+  +  +  +  —  +  +  +

T h e i n i t i a l  GET i s  no t  p e r f or me d o n c an s a l e  f i l e s  o r  unt apped f i l e s .
Y ou wo u l d  a l wa y s ha v e t o  t y p e a c ha r a c t e r  b e f o r e y ou r p r o g r a m c o u l d
e xec u t e i  b e c a us e t h e GET p r o c ed ur e  i s  ~ a i t i n g  f o r  a  c h a r a c t e r .

PROCEDURE GET ( VAR F :  F I L E VARIABLE) '

Pur pa s e :  T r a n s f e r  t h e c u r r e n t l y  a c c e s s i b l e  r e c o r d  t o  t h e w i n d ow
v a r i a b l e  a n d a d v a n c e  t h e  w i n d o w v a r i a b l e .

A f t e r  c h e c k i n g  t ha t  t h e RESET p r oc ed ur e  i s  s ucces s f u l '  p r o c ed u r e
RE*DFILE i s  ca 1 led i n  l i n e Si ,  Th i s pr ocedur e r ead s eac h e l ement  o  f
t h e  f i l e  p a s s e d  t a  i t  ( i n  t h i s  c a s e  t h e  e l e men t  i s a  ch a r a c t e r )  a n d
w r i t e s  t h a t  e l emen t  t a  t h e  s c r e e n .  READF I L E b e g i n s  o n  l i n e  2 0 .  T h e
wo r k i s  do n e  i n  t h e  F OR l o o p  o f  l i n e s  2 4  t h r a u g h  2 9 .

T h e GET p r o c ed ur e a dv an ce s t h e w i n do ~ v a r i a b l e  b g on e e l emen t  a n d
m ov e s  t h e  c o n t e n t s  a f  t h e  f  i l e  p o i n t e d  t o  i n t o  t h e  w i n d o w v a r i a b l e .
I f  n o  n e x t  e l e me n t  e x i s t s i  EOF b e c o me s TRUE . S e e S e c t i o n 3  a n  T EXT
f  i l e s  f o r  mo r e  d e t a i l s  a n GE T a n d T EXT f  i l  e s .  T h e d i a g r a m b e l o w
d e s c r i b e s w h a t  i s  h a p p e n i n g w i t h i n  t h e  FOR l o o p o n  l i n e s  2 6  a n d 2 7  t h e
f  i r s t  t i m e t h r oug h t h e  l oo p .
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l 0 0 110000 l W i n daw va r i ab l e  (QVTF I LE ) a f  t e r  l i n e 2 6

+  +  +  +  +
l  00 1 1 0 0 0 0 l 0 0 1 10 0 0 1 l 0 0 1 10 0 10 l OG110 0 1 1 l 0 0 1 10 10 0 f 0 0 1 10 10 1 l . . .
+ - —— +  +  +  — — — — + -  +
Af t e r  e x e c u t i n g  l i n e  2 6  CH c o n t a i n s  t h e ASC I I  F o r  0  ( 0 0 1 10 0 0 0 ) .
A f t e r  e x e c u t i n g  l i n e  2 7 '  t h e  w i n d o w v a r  i a b l e  i s  a d v a n c e d .

l00 110001 l W i n dow v a r i a b le a f t e r  G ET  i n  l i n e  2 7 ,
+

+  +  +
l OO l l QOOQ I 0 0 1 10 0 0 1 < 0 0 1 10 0 1 0 l 0 0 1 1 0 0 1 i l 0 0 1 10 1 0 0 <0 0 1 10 1 0 1 l .
+  +  +  +  +  +  +

L i n e 2 8 wr i t e s  t h e c o n t e n t s  o f  CH t a  t h e d e f a u l t  o v t p u t  f  i l e wh i c h  i s
t h e comp u t e r  c a n s o l e .  Pr o c edvr e READFI L E d i s p l a y s  t h e c h a r a c t e r s  " 0 "
t h r oug h " W " i n  a  c o l umn a n  t h e comp u t e r  c o ns o l e .  Ca 1 l i n g CLOSE a f t er '  a
R ESET i s  n o t  n e c es s a r y  i n  t h e s e quen t i a l  c a se i  b e c a vs e t h e f i  l e
a l r ea d y e x i s t s  o n  t h e d i s k e t t e  a n d ha s n o t  b ee n a l t e r e d  i n  a n y wa g .  I f
OVTF I L E i s  ac c e s s e d  r a n d a m lg i  a  C LO SE  m ig h t  b e  n e c e s s a r y .

P ROCEDURE RE AD ( d a t a '  d a t a  . . . i  d a t a ) i
PROCEDURE RE AD ( VAR F :  F I L E VA R I ABL E . da t a '  da t a  . . .  i  d a t a ) '

P ur p o se : Whe n v s e d w i t h  n o n - camp v t e r  c a n s a l e  f i l e s  e x ec u t e  " d a t a
F  '  QET ( F ) ' "  f o r  ea c h d a t a  i t em r ead . When u s e d w i t h  comp v t e r  c o n s o l e
f i l e s  e x e c u t e  " GET ( F ) '  d a t a : =F"" " .  I f  F  i s  n a t  s p e c i f i e d  t h e d e f a u l t
INPUT f  i l e  i s  u s ed. See  th e  s e c t i o n  o n  T EXT f i l e s fo r  i n f o rm at i o n  a n
c anv e r s 1 on s.

Th e READ pr oc edur'e is  th e  s ame as  an  a s s i  gnment  a nd  a c a 1 1 t o  G ET.  I f
READ i s  u s e d r a t he r  t ha n QE T i n  t h e cu r r e nt  e x ampl e s  t h e  F OR l o op  b o d g
w ou l d  l o o k  l i k e  t h i s :

F OR I : = 0  T O 9 DO
BEGI N

R EAD ( CH ) i
W RI TEL N ( CH )

END'

Rea d i n g pa s t  en d- o f - f i l e  a n  compu t e r  c o n s o l e  i n pu t  r e s u l t s  i n a s y s t e m
c r a s h .



3 .  T E XT F I L E S

DEF IN I T I QN

A TKXT f i l e i s  a  f  i l e  a f  A SC I I  c h a r a c t e r s  s u b d i v i d e d  i n t o  l i n e s .  A
l i n e  i s  a  s e q u e n c e a f  c h a r a c t e r s  t e r m i n a t e d  b g a  n o n p r i n t a b l e
en d- o f - l i n e  i n d i c a t o r i  u s u a l l y  a ca r r i a g e r e t u rn  a nd  a  l i n e  f e e d
c h a r a c t e r .  I t  i s  s i m i l a r  t o  a  f  i l e  o f  CHA R e x c e p t  t h a t  a u t a m a t i c
co n v e r s i o n  a f  n u mb e r s i s  pe r f o r m ed  w he n  t h e y  ar e  r e a d  f r a m  a n d  w r i t t e n
t a  t h e f i  l e .  A l s o .  v a r i a b l e s o f  t gp e STR1NG ma y b e  r ea d f r om a t e x t
f i l e  a n d BOOL EANs i  S T R I NGs i  a n d PACKED ARRAY s ma y b e w r i t t e n  t a  t e x t
f  i l es .  * c c es s t o a TEXT f i  l e  i s  v i a GET an d PUT f o r  c h a r a c t e r  I / O
( w h i c h  d o  n o t  d o  c o n v e r s i o n s ) i  READ a n d W R I TE i  w h i c h  h a v e b e e n d e f i n e d
e a r l i e r  i n  t h i s  s e c t i o n i  a n d READL N a n d W R I T ELN > w h i c h  a r e  u s e d  i n
F i g ur e D- 2 a n d de f i ne d i n  t h i s  s e c t i on .

Th e f or ma t  o f a  TEXT f  i l e  i n  m emory  i s  a FI B  a nd  a  i - b y t e  w i n d o w
v a r i a b l e . O n d i s k e t t e i  t h e  f i l e  l o o k s  l i k e  t h e sa mp l e b e l o w i n  wh i c h a
ca r r i a ge r e t u rn  i s  r e p re se n t e d  b g  " : . " i  l i n e f e ed  b g  " / "  a n d  e nd  o f  f i l e

I l g  N

T h i s  i s  a  l i n e> / T h i s  i s  t h e n e x t  l i n e> / T h i s  i s  t h e  l a s t  l i n e : / 0

FUNCT I ON EQL N :  BOOLEAN'
FUNCTION KOLN(VAR F :  TE XT ) BOOLEAN;

Pur p ose :  I n d i c a t e  t h e s t a t e  o f  t h e  f i l e  b e  r e t u r n i n g  t r u e o n l y wh en
t h e w i n dow v a r i a b l e  i s  o v e r  t h e en d- a f - l i n e  c ha r a c t e r . Whe n n o  f i l e  i s
spe c i f i e d  t h e d e f a u l t  I NPUT f i l e  i s  a s sumed.

T h i s  f u n c t i o n  r e t u r n s  t r u e o n d i s k e t t e  t e x t  f i l e s when t h e  l a s t  v a l i d
ch a r a c t e r  o n a  l i n e  i s  r e a d  u s i n g  a  R EAD s t a t e men t .  B e c a u s e  t h e
sequenc e o f  s t a t emen t s  f ar a  READ (a n n o n - c ompute r  c o n s o l e  f i l e s )
is  " C H ; = F  l  GE T ( F ) i " i  t h e  w i n d o w  v a r i a b l e  i s  p o s i t i o n e d  o v e r  t h e
e n d- o f - l i n e  c ha r a c t e r  i mmed i a t e l g  a f  t e r  t h e  l a s t  c h a r a c t e r  i s  r e a d .
T h u s '  E OL N r e t u r n s  TRUK o n NON- COMPUTER CONSOL E T EXT f i l e s  wh e n t h e
l a s t  c h a r a c t e r  i s  r ea d .  A l s o .  a  BLANK c ha r a c t e r  i s  r e t u r n e d i n s t ea d
o f  t h e  e n d - a f - l i n e  c h a r a c t e r ,  T h e a b o v e s e q u e n c e  i s  r e v e r s e d o n
c omp ut e r CONSOLE f i l e s  ( RE* D i s  a n  i n i t i a l  c a l l  t a GET f o l l owed b g a n
as s i gnmen t  f r om t h e w i n dow v a r i a b l e ) , Whe n ga u u s e compu t e r CONSOLE
f  i l es .  KOLN wi 1 1 r e t ur n  t r u e a f t e r  t h e c a r r i ag e r e t u r n /  l i n e  f e e d i s
r e a d  i n s t e a d o f  a f t e r  t h e  l a s t  c h a r a c t e r  a s  i n  d i s k  f i l e s .  A  b l a n k  i s
st i l l re t u rn e d i n  t h e  c h a r a c t e r ,

F UNCT I ON EOF i
FUNCT I ON EQF ( VA R F :  F I L E ) :  BGOL KANI

P u r p o s e :  I n d i c a t e  t h e  s t a t e  o f  a  f i  l e  b g  r e t u r n i n g  t r u e  o n l y  w h e n t h e
w i n d o w v a r i a b l e .  i s  a v e r  a n  e n d - a f - f  i l e  c h a r a c t e r .  W h e n n o f  i l e  i s
s p ec i f i  ed '  t h e  d e f a u l t  I NPUT . f  i l e  i s  a s s u me d .
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E GF i s  a f unc t i o n Cha t  r e t u r n s  t r u e wh en t h e en d- a f - f i 1 e c h a r a c t e r  i s
r e ad .  I t  i s  s i m i l a r  t a  EGL N i n  t ha t  t h e  l a s t  c har aet e r  r ea d w i l l  s e t
E OF Co t r u e o n NON-COMPUTER CONSOLE f i l es , G n comp u t e r CGNSOf E f i l e s
E QF i s  t r u e on l y whe n Ch e en d- o f - f  i l e  i n d i c a t o r  i s  e n t e r ed . Re a d i n g
pas t  en d- a f - f i l e  o n comp ut e r  c o n s o l e  f i l e s  i s  n a t  s u pp o r t e d <Che
s y s t em ca n c r a s h ) .  Rea d i n g pa s t  t h e en d o f  t h e f  i l e  o n  d i s k e t t e f  i l e s
is  n o t  s u pp o r t ed' . A  b l a n k  i s  r e t u r n e d b g  t h e w i n dow v a r i a b l e when EOF
i s  t r u e .  A l s o .  n a t e  t h a t  a n  n o n - t e x t  f  i l e s i  EQ F ma y n o t  b e c ome t r u e  a t
th e en d o f  t h e v a l i d  d a t a b e ca us e t h e d a t a ma y -not f i  l l  u p  t h e  e n t i r e
l a s t  s e c t o r  o f  t h e f  i l e .

F i g ur e D- 2  i s a p r o g r a m  C hat  w r i t e s  d a t a  t o  a  t e x t  f  i l e  a nd  r e a ds  i t
bac k t a  b e d i sp l a ge d an  t h e ou t pu t  d e v i c e .  Th e p r oc edur e WRI TED* TA
a c t u a l l y w r i t e s  t o  t h e TEXT f i l e  an d t h e p r oc ed ur e READDATA r e t r i e v e s
th e  i n f or ma t i o n s t a r e d i n  t h e f  i l e .  Th e p r o g r a m i s  d i v i de d i n t o a m a i n
b od y an d t wo p r oc ed ur e s Ca demon s t r a Ce Ch e . u s e f u l n es s o f  b r ea k i n g u p
c ad e i n t a  b l a c k s  t ha t  p e r f o r m c e r t a i n  f u n c t i o n s .  T h i s me t ha d ma ke s
cod e muc h e a s i e r  t a  r ea d an d d e bv g.

Th e f i  l e  i s  de c l a r e d  i n  l i n e  3 .  Na t e  t ha t  t h e d e c l a r a t i o n  i s NOT
"VAR F :  F I L E o f  TEXT" .  TEXT i s  t r e a t e d a s a s p e c i a l  v e r s i o n  o f  F I L E
a f CHAR. s o  F I L E a f  TEXT t r a n s l a t e s  t a  F I L E o f  F I L E o f  CH* R
< nonsens i ca 1 ) ,

Th e p r o gr am b e g i n s e x ec u t i o n o n  l i n e 2 $ w i t h a c a l l  t o  t h e  A SSI< 'N
pr o c ed ur e .  L i n e s 2 5  t h r o ug h 2 9 c r e a t e a T EXT f  i l e  n amed  T EXT. TST o n
C he l a gge d i n  d r i v e .  I f  t h e  f i l e  c r e a t i o n  i s  s v c c e s s f u l ~ t he n t h e
samp l e d a t a  i s  i n i t i a l i x e d i n  l i n e s 3 1 an d 3 2 .  f o l l owe d b g a c a l l t o
th e WRI TED* TA r o u t i n e i n  l i n e  3 3 .  W R I T ED*T A u s e s  t h e  W RIT ELN
p r a c ed ur e i  wh i c h  i s  o n l y  u s e d w i t h  TEXT f  i l e s .

PROCEDURE WRI TE;
PROCEDURE WR ITELN'
P ROCEDURE WRITELN<exp r e x p r i . . .  ex p r ) i
PROCEDURE WR ITELN < F ) '
P ROCEDURE WR I T EL N ( F i  e x p r i  e x p r > . . .  e x p r ) '

Pur p ose :  Pu t  t h e d a t a  i n t o  t h e  f i l e  a s soc' i a t e d w i t h Fi  e n d i n g  t h e
av t pu t  w i t h  a n e n d- o f - l i ne ch ar a c t e r .  I f  n o  f  i l e  is  s p e c i f i e d  t h e
e x p r e s s i an s a r e wr i t t e n  t a  t h e QUTPUT f i l e ,  * W RI TE( N w i t h  n o
ex p r e s s i an s me r e l g  o u t p u t "  a  c a r r i a g e r e t u r n /  l i n e  f e ed .  Th e WRI TE
pr ocedur e i s  r edef i ned as  a c onve rs i o n r a t h er  C han a r e p la cement f o r
PUT.

T h i s  p r o c ed ur e wr i t e s  t h e d a t a p a s s e d t a  i t  t o  t h e  f i l e  na med ~ p l a c i n g
an e n d - a f - l i n e  c h a r a c t e r  a f t e r  t h e  l a s t  i t e m a f  d a t a  w r i t t e n . I f  n a
f  i l e  i s  n a me d i  t h e  f  i l e  i s  w r i t t e n  t o  t h e  d e f a u l t  OUTPUT f  i l e .  Da t a
m a y b e  l i t e r a l  a n d na me d c o n s t a n t s i  i n t e g e r s i  r e a l s i  s u b r a n g e s .
e n ume r a t e d i  B o o l e a n s i  s t r i n g s  a n d p a c k e d a r r a y s  o f  c h a r a c t e r s  b u t
may no t  b e  s t r u c t u r e d  t y pe s s uch as  r e c o rd s .  N umer i c  d a t a  i s  c o nve r t e d
t a ASCI I  a n d s t r i n g s a r e Cr ea t e d a -  a r r a y s o f  c h a r a c t e r s  <Che l e n g t h
b y t e  i s  n o t  w r i t t e n  t o  t h e  P i l e ) .
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F or ma t t e d Ou t p u t

In  F i g v r e D-2  t h r  ee  l i n e s  t h a t  m a k e  u p  t h e  b o d y  o f  W R I T EDAT*  ( 9 i  i G i
a n d 11 )  d o  t h e a c t v a l  f i l e  o u t p u t .  L i n e 9  s end s t h e c o n t e n t s  o f  t h e
v a r i a b l e  s t r i n g S f o l l owed b g a c a r r i a g e r e t u r n /  l i n e  f ee d t o  t h e
T EXT f i  l e  F .  L i n e  I G  f o r m a t s  t h e  c o n t e n t s  o f  I  i n  a  f  i e l d  o f  f o u r
spa ce s an d s end s t h i s  f or ma t t e d o v t pu t  t o  t h e f  i l e  F .  Th e r ea l  number
l i t e r @ i  i n  l i n e  i l  i s  f o r m a t t e d  i n t o  a  f i e l d  o f  n i n e  s p a c e s '  f o u r  o f
wh i c h mus t  b e Co Ch e r i g h t  o f  t h e d e ci ma l  p l a c e .  T h i s  f or ma t t e d number
i s  t h e n w r i t t e n  t o  t h e  f i l e  F .  T h e  f i e l d  f o r ma t ma y b e  s p e c i f  i e d  f o r
an y d a t a  t y pe .  Fo r  n o n - r ea l  number s o n l g  t h e  f i e l d  w i d t h  i s  s p e c i f  i ed ~
n o t  t h e number o f  p l a c e s a f t e r  t h e d e c i ma l  p o i n t ,  Th e da t a  i s  r  i g h t
gv s t i f i e d i n  t h e f  i e l d .  1 f  a  number i s  l a r ge r  t ha n Ch e 6 . 5 s i g n i f  i c a n t
d i g i t s  ca n r e p r e s en t .  t h e o u t pv t  i s  a l way s e x pr e s se d i n  e xp on en t a l
n o t a t i o n .  A l s o  i f  t h e  f  i e l d  w i d t h  i s  t o o  s m a l l  t o  e x p r e s s  t h e  n u mb er
i t  i s  w r i t t e n  i n  e x p o n e n t i a l  n o t a t i o n .  F o r  f u r t h e r  i n f o r m a t i o n  o n
f o r ma t t i n g  c o n s u l t  a  P a s c a l  t e x t b o o k a n d e x p e r i me n t ,

Th e b o d y o f  t h e W R I TEDAT A p r o c e d u r e  c o u l d  h a v e b e e n w r i t t e n as  f o l l o w s
w i t h  t h e  s a me r e s u l Cs ,

WRITELN<F~ S) i
WRITE( N<Fi I ; 4 ,  4 5 . 67 8 9 :  9 :  4 >'

C on t r o l  r e t u r n s  t o  t h e ma i n b od y o f  t h e p r o g r a m an d l i n e 3 4  i s
exec u t ed .  I f  t h e Cf OSE i s successfu l'  t h e  R ESET i n  l i n e  3 9  o pe ns  t h e
f i i e  F  ( w h i c h  i s  s t i l l  a s s o c f a t e d  w i t h  " T E XT . TST "  o n  Ch e d i s k e t t e > i
m ov i n g t h e w i n dow va r i ab l e  t o  t h e be g i n n i n g  i n  p r e pa r a t i o n  f o r . r ea d i n g
d a t a  f r o m t h e f  i l e  F .  F o l l o w i n g a s u c c e s s f u l  RESETS t h e p r o c e d u r e
RE*DD* T*  i s  c a l l e d  t o  r ea d ba c k t h e  i n f or ma t i o n p l a c e d i n  " TEXT. TST"
a n d d i s p l a g  i t  a t  t h e comp u t e r  c on s o l e .

137



St a t ement S our c e S t a t emen t

PROGRAM TE XT 10 DENOi

2 3 4 5 0 0 0 1 1 VAR F : T EX Ti
INTEGERi

S:  STR INGi
6

7 8 9
PRO<:EDVRK WRITEDATAi

1 BEQ IN
2 WRI T EL N ( F i  S ) i

10 WRI TE ( F i  I :  4 ) i
1 1 2 2 '

MR ITEL N ( F i 4 5 . 6 ? 8 9 : 9 ..  4 ) i
2 ENDi

13
14 PROCEDURE READDATAi
15

' 1 1
V AR R :  REAL '

16 BEGI N
17 READL N ( F ) S ) i
18

2 2
READ< Ft I )  i

19 RE A D ( F i  R ) i
20 WRITELN(S) i
2 1

2 2 2
WRITELN ( I :  4 i  >  R ; 9 :  4 ) i

ENDi
1  3

2 4
2 1 1

BEGI N
2 5 ASS I GN ( F i  ' T E XT . TST ' ) i
2 6 REWR ITE < F ) i
27 lF  I ORESVLT < > 0 THEN
2 8 1 1

W RITELN( ' Er r o r  c r e a t i n g ' )
29 ELSE
30 1 1

BEQI N
3 1 2 : =  3 5 i
32 S: = ' THI S I S *  STRI NG' >
3 3 2 WR I TED*TAi
34 l C LOSE ( F i  I ) i
3 5 IF I ORESULT <> 0 THEN
3 6 W RITELN< ' Er r o r  c l o s i ng ' )
37 Et SE
3 8 BEGI N
39 RESET < F ) i
4 0 IF  I ORESUL T ~~> 0 THEN
4 1 MR I TELN < 'Er r o r  op eni ng ' )

4 44
EL SE

READD*TAi
E N D i

4 5 E ND i
4 6

2 2 2 3 3 3 3 3 2 1

4 6
4 6 0 0

N or ma l  E n d o f  I n p u t  R e a c h e d

F i g ur e D- 2  T e x t  F i l e s
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PROCEDURE READ'
PROCEDURE READL N;
P ROCEDURE READL N ( F ) i
P ROCEDURE READLN( F  v a r i ab l e ~ v a r i a b l e . . i va r i a b le )  i

Pur po se :  Rea d f r o m t h e f i  l e  a s soc i a t e d w i t h F  i n t o  t h e v a r i a b les
l i s t e d .  I n  a l l  c a s e s i  r e a d u n t i l  a n  e n d - a t - l i n e  c h a r a c t e r  i s f o u n d .
s k i p p i n g  a n y  u n r e a d d a t a '  a n d a d v a n c e  t o  t h e  b e g i n n i n g  a f  t h e  n e x t
l i n e .  REA D i s  r e d e f i n e d  t o  p e r f o r m c o n v e r s i o n  o f  r e a l s '  S a o l e a n s i  a n d
i n t eg er s .

READLN i  l i k e MR I T ELN i  h a s  a s  p a r a me t e r s an  o p t i o n a l  f  i 1 e  v a r i a b l e  a n d
an y number o f  v a r i ab l es  t a  r ec e iv e  t h e  d a t a  f r o m t h e  f  i  l e .  I  f  t h e  f  i  I  e
v a r  i a b l e  i s  n o t  s p e c i f  i e d i  i n p u t  i s  t a k e n f r  a m t h e  d e f a u l t  I NPUT t i l e .
th e k e yboa r d .  Th e v a r i a b l e s  i n  t h e p a r ame t e r  l i s t  a r e  t h e same t gpe a s
t h e  d a t a  b e i n g  r e a d  f r o m t h e  f i l e .  Ho w e v e r ~ n o  t g p e c h e c k i n g  i s  d o n e i
so  i t  i s  u p  t a  g a u  t a  c o n s t r u c t a  p a r a m et e r l i s t  c o m pa t i b l e  w i t h  t h e
f or ma t  o f  g ou r f  i l e .  An y number s a r e  c onv e r t e d o n  i n pu t  bu t  t h e
f or ma t t i n g  i s  l o s t .  Number s mus t  b e  s epar a t e d f r o m ea c h o t he r  a n d
ot he r d a t a  t y pe s bg a b l a n k  o r  a  c a r r i a g e  r e t u rn  l i n e  f e e d.

R E*DLN r ecagn i ze s bu t  d oe s n o t  t r a ns mi t  t h e en d- o f - l i n e  c ha r a c t e r .  T h e
a c t i o n  i s  t o  r ea d da t a u n t i l  i t  e n c o un t er s a n en d- o f - l i n e a n d
cha r a c t er ,  Th e a c t i o n  i s  t o  r ea d d a t a u n t i l  i t  e n c ou n t er s a n
e n d- o f - 1 i n e an d a dv a nc e t h e w i n dow v a r i a b l e  t a  t h e b eg i n n i n g a f  t h e
n e x t  l i n e .  T h e d a t a  i n  " T E XT . TST "  l o o k s  l i k e  t h e  f o l l o w i n g :

THI S. I S A ST RI NG/
3 5 4 5 . 6789 > t 8

Af t er ~e a d i n g  t h e  s t r i n g  i n  t h e  f  i r s t  l i n e  t o  r e ad  t h »  i n t e g er 35 '  y o u
mus t us e READ an d no t READLN. I f  a READLN wer e u s ed he r e .  t h e  3 5  w ou l d
b e r ea d p r o p e r l g  b e ca us e t h e  f i r  s t  b l an k  t er mi n a t e s  t h e numb er .
H owe v e r s  t h e  w i n d o w v a r i a b l e  wo u l d  b e  a d v a n c e d p a s t  t h e  r e a l  n u mbe r  t o
t h e en d a f  t h e  f i l e .  Th en '  i f  y o u t r y  t o  r ea d t h e  r e a l i  a l l  on e g e t s
i s  EOF . a n d t he n y o u brander wha t  ha ppene d t a  t h e  r ea l  number k nown t o
b e o u t  t h e r e .

STR I NGS mu s t  a l wa y s  b e r ea d w i t h  a  READL N b e c a u s e  t h e y  a r e te r  m in a t e d
wi t h  e n d - o f - l i n e  c h a r a c t e r s.  I f  t h e  d a t a  t a  t h e  f  i l e  h a d  b e e n  ' T H I S
1 8 A ST R I N( '  3 5 > / ' .  t h e  v a l u e  r e t u r n e d  f a r  S  wo u l d  b e  t h e  e n t i r e  l i n e i

includi ng t he ASCI I 35.

Li n e s 2 0  a n d Z l  w r i t e  t h e  d a t a  t o  t h e  c o mp u t e r  c a n s a l e  i n  t h e  s a me
f o r ma t  a s  i t  i s  c a n t a i n e d  i n  t h e f  i l e .

A f t e r  e x e c u t i n g READDATAi t h e pr agr am i s  f  i n i s h ed . A CLOSE i s  n o t
n e c e s s a r y  b e c a u s e  t h e  d a t a  i n  " TE XT . TST "  i s  n o t  a l t e r  e d  i n  a n y wa g
s i n c e  t h e  l a s t  CL OS E a n  t h a t  f i l e .



W r i t i n g  t o  t h e P r i n t er

W r i t i n g  t o  t h e p r i n t e r  i -  v e r y  s i m p l e .  a s  demon s t r a t e d  i n  F i g u r e D- 3 .
A  f  i l e  v a r i a b l e  i s  d e c l a r e d  t o  b e o f  t y p e TEXT a s  i n  l i n e 5  o f  F i g u r e
D - 3 ,  T h i s  f i l e  v a r i a b l e  i s  AS S I QNe d t o  t h e  p r i n t e r  i n  l i n e  1 1 .  T h e
f  i l e name ' P :  p a s s e d  t o  AS S I GN me a n s  t h a t  F  i s  t o  b e  a s s o c i a t e d  w i t h
th e  l i s t  d e v i c e  s o  t h a t  a l l  d a t a  w r i t t e n  t o  F i s  r o u t e d  t o  t h e
pr i n t er ,  REWRITE is  c a l l e d  t o  o p en  t h e  l i s t  d e v i c e  f o r  w r i t i n g .  N ot e
tha t a  CLOSE is . n ot n e c e s s a r y  s i n c e  t h e  d a t a  h as  a l r e a d y  b e en  w r i t t e n
a n d t h e bu f f e r  d o e s n o t  n ee d t o  b e  f l ushed .  L i n e s 2 3 a n d 2 5 u s e
s t a n dar d Pa s ca l  f or ma t t i n g d i r e c t i v e s .  I n  l i n e 23 .  R  i s  t o  b e wr i t t en
i n a  f i e l d  s ev e n c h a r a c t e r s  l ong ~ w i t h  t h r e e d i g i t s  t o  t h e  r i gh t  o f
t h e dec i ma 1 p l a c e ,

N e s t S o u r c e  S t a t emen t

1 PRQGRAN PRI NTERs
(+WRI TE DATA AND TEXT TG THE PRI NTER

4 5

0 0 0 0 1 1 1 1 1 1
VAR

F:  TEXTs

6 7 8 9

I :  I NTEQERi
S:  STR I NGi
R: REAL s

10 BEGI N
i i *S S l QN ( F ,  ' P :  ' ) i
12 REWR I TE ( F ) ;
13 IF I ORESVLT <> 0 THEN
14 W RITELN( ' Er r o r  r e wr i t i n g f i  l e  ' )
15 ELSE
16

1 1 1
S EGI N

17 2 S : = ' T H I S L I NE l S  A STRI NG ' i
1S I : =  5 5 i
19 2 R;  3 . 14 1563s
2 0 WRI T E ( F i  S ) i
2 1 2 WRI T E ( F i I ) i
22 2 WRI TEL N ( F ) i
23 2 WRI T EL N ( F i R : 7 :  3 ) s
2 4 2 W RI TE ( F i  I i  R ) s
2 5 WRI TE ( F i  I :  4 i R: 7 .  3 ) s
2 6 2 WRI TEl N ( F ) i
2 7 W RITELN<F. ' TH1'S I S THE END. ' )
28 END
2 9 0
29
29 0 0

Nor ma l En d o f  I n pu t  Rea c hed

F i g u r e D- 3 W r i t  i n g  t o a Pr i n t e r  a n d Number F or ma t t i n g

1 4 0



MI SCELL ANEOUS F I L E ROUT I NE S

A  s a mp l e  p r o g r a m i s  n o t  p r o v i d e d  f o r  t h e  f o l l o w i n g  r o u t i n e s .

P ROCEDURE OPEN ( F :  F I L E  V A R I ABL E T I T L E S TR I NG i  VA R RESUL T
I NTEGER) i

P ur po s e ;  I d e n t i c a l  t o  t h e s equenc e ' ASSI GN(F. T I TLE )  RESET ( F ) '  ' .

PROCEDURE CLOSEDEL ( F :  F I L E VAR I * BLE i VAR RESUL T :  I NTEGER ) l

P u r p o s e : C l o s e  f i l e  F  a n d  d e l e t e  i t .  U s e d  w i t h  t e m po r a r y  f i l e s .
Ex a c t l y  t h e  s a me a s  CL OS E f o l l o we d b y  PURGE,

P ROCEDURE PURGE ( F :  F l L E VARI ABt E ) '

P ur p o s e :  De l e t e  t h e  f i l e  a s s o c i a t e d w i t h F  f r o m t h e D i s k e t t e .  An
A SSIGN mus t  b e  e x ec u t e d some t i m e be f or e  t h e c a l l  t o  PURGE s o  t ha t  t h e
f i l e  c o n t r o l  b l a c k  f o r  F  c o n t a i n s  t h e name o f  t h e f  i l e  t o  b e d e l e t e d ,
Qn some op er a t i n g s y s t ems ,  t h e f  i l e ma y b e  r e q u i r e d  t o  b e c l osed
b e f o r e  t h i s  p r o c ed ur e c a n f un c t i o n p r op e r l y .  I n  t h i s  c a s e CLOSEDEL i s
a  u s e f u l  p r o c ed ur e .



*PPENDI X E :  B  I BL I GQRAPHY

Qr o g o n o . Pe t e r .  P r o  r a m min  i n  P a s c a l  e  Ad d i s o n -W es l e y  ~ R e a d i n g ~
M assa c h us e t t s .  19 78 .
A  g o o d i n t r o d u c t i o n  f o r  s e l f - t e a c h i n g .

W i l s o n .  I .  R i  a n d A d dy ma n A . M.  *  P r a c t i c a l  I n t r o d u c t i o n  t o  P a s c a l
Sp r i ng e r - V e r l a g ~ Ne w Yo r k e 1 9 7 9 .
A n a dv an c e d t e x t bo o k

J e n s en p K a t h e l e e n e a n d W i r t h ,  N i k l a u s ,  P a s c a l  U s e r M a n u a l  a n d
Rapport ,  Spr t oper- @er i e  New York ~ 1474.
Fi r s t  de f i n i t i o n o f  Pa s c a l .  Bes t  u s ed as  a  r e f e re nc e  d o c ument .

" Dr a f t  Pr o p o sa l  I SO/ DP 7 18 5 ;  Pr o g rammi n g L a ngua ges - Pa s c a l "
N o t d e s i gn e d f o r  t h e n o v i c e .  A p r e c i s e  l a n guag e d e f i n i t i on .
M ay b e o b t a i n e d f r om * me r i ca n Na t i o na l  S t a n d a r d s  I n s t i t u t e
i n t e r n a t i o na l  Sa l e s Depa r t men t .
1430 Br oadway
Ne w Y o r k e Ne w Y o r k  10 0 18

F i n d l ege Wi l l i am, an d Wat t  D a v i d * . ~ P*SCAL : An i n t r oduc t i on  t o
M e t h o d i c a l  P r o  r a mm i n ,  Co mp u t e r  S c i e n c e P r e s s ~ P o t o ma c ~ Ma r y l a n d e
1 978 .

Con wag ~ R i c h a r d p G r i e s .  Da v i d p Z i m merm an .  E .  C a r l ,  A  P r i m er  o n
P as c a l  W i n t h r o p Pu b l i s h er s ~ Camb r i d ge e Ma s sa c h us e t t s e 19 76 .

Mi l l e r e A l a n R. r P as c al  P ro g r ams f o r  S c i e n t i s t s  a n d  E n  i n e e r s '
Sgbexp I nc . B erkel ey C * . , 1981.

De Re A t a r i  " *  G u i d e  t o  Ef  f e c t i v e P r o g rammi n g "  AP X 90008

A TAR I 4 0 0 / 8 0 0 D i s k  0  e r a t i n  S  s t e m I I  R e f e r e n c e Ma n u a l  C0 16 3 4 7

ATAR l 40 0 / 80 0 BASI C Re f e r enc e Ma n ua l  C0 15307



A PPEND I X F :  P l a y e r / M i s s i l e  Demo P r o g r a m

The Pl ay e r / l ' l i s s i l e  Demo p r o gr am ma y b e e n t e r e d u s i n g  t h e  * TARI
P r o gr am — Text Ed i t o r  a n d us e d a s a n e xamp l e  f o r mo d u l a r  co mp i l a t i o n a n d
u s e o f  t h e b u i l t - i n  g r a p h i c s an d s o un d p r o c ed ur es .  Comp i l e  ea c h o f '  t h e
m od u l e s  s e p a r a t e l g  (PMDENOi PNN I S i  PEEKPOKE i PNSND ) .  T h e n  l i n k  t h e s e
m od u l e s  t o g e t h e r  a l o n g w i t h  t h e Gr a p h i c s  a n d S o u n d L i b r a r y  ( GRSND ) .
W hen t h e  l i n ke r  r e s pond s w i t h  t h e a s t er  i s k  r e p on d w i t h  t h e  f o l l o w i n g :

D 2 : PNDENOi D2 : PNNI S i D2 ; PHSND, D2 : PEEKPOKEi GRSND. PASL I S / S

O nc e l i nks 'd t o g e t he r  y o u ma g e x ec u t e  t h e p r o g r am u s i n g  t h e  " Run "
c ommand .  A  go g s t i c k  i s  r e q u i r e d  t o mov e t h e p l a ye r  a n d f i r e  t h e
m i ss i l e .



PROGRAM PL AYER/ MI S S I L E (  I NPUTS OUTPUT ) i

T h i s  p r o g r ams wr i t t e n  i n  Pa s c a l ,  demon s t r a t e s  t h e p l a g e r / m i s s i l e
c a pab i l i  t i e s  o f  ATARI Pa s c a l .  I t  i s  b a se d o n  t h e p l ay e r / mi ss i l e
demon s t r a t i o n p r o g r am wr i t t e n  i n  BASI C. E r r o r  c h e c k i n g ha s been
i mp l emen t e d s o  t ha t  t h e p l a ge r d a e s na t  c a us e s y s t em c r a s he s when i t
goe s o f f  t h e s c r een .  Th e p l age r  i s  h e l d gu s t  o f f  t h e v i s i b l e  s c r e en
un t i l  t h e  i n pu t  f r om t h e  j o y s t i c k  c ha nge s i t s  p o s i t i o n  t o a p o i n t  o n
th e v i sib le  sc r e e n .  I n  a d d i  t i a n  a  v is  i b  l e  m is s i l e  @ ti l l  b e  f i r e d  w hen
th e b u t t o n o n  t h e  j oy s t i c k  i s  p r e s s ed .  A l s o  i m p l emen t ed ar  e so u nd s
a s soc i a t e d w i t h  t h e movemen t a f  b o t h  t h e p l a ye r  a n d t h e mi s s i l e ,

F ou r mo d u l e s mus t  b e  comp i l e d s epa r a t e l g  an d t he n l i n ke d t o g e t he r  t o
fo r m t h e e x ec u t a b l e  oh gee t f i l e .  T h es e ma d u l e s  i n c l ud e PMSOUND
(D2: PMSND. PAS) i P EEKPQKE(D 2;  PEEKPOKE, PAB> i  P MMIS SI L E<D2; PMMIS. P*S >  a nd
pr ogr am pl ayer / m i s s i l e  ( D2: PMDEMO. P*S) .

T h e e x ec u t ab l e f i  l e  i s D2 : PMDEMQ. COM an d ca n b e  r u n b g  t gp i n g " R "  i n
t h e Pa s ca l mo n i t o r .  A  j o y s t i c k  i s  r e q u i r e d  f o r  p r o g r a m e xec u t i on .
T h e p l a y e r  w i l l  r e s pon d t a  t h e  j o y s t i c k  b g mo v i n g v e r t i c a l l g i
h o r i z o n t a l l y ~ an d d i a gon a l l y .  Th e mi s "  i l e  i s  f i r e d b g p r e s s i n g  t h e
b u t t o n o n  t h e  j o y s t i c k .  Ba t h  t h e p l a y e r  a n d t h e mi s s i l e ma g b e mo v i n g
s im u1 ta ne ous 1 g.
« )

TYPE
SCRN T YPE= ( F UL L SCREENS SPL 1T SCREEN ) i
C LEAR T YPE = ( CL EAR SCREEN. DO NOT CL EA R SCREEN ) i

VAR
PMBASEi ( +PLAYER- MI SS I L E BABE ADDRESS+ >
Xi ( + Pl AYER AND M IS SI S E HORIZONTAL P OSIT ION+>
Y  <+PLAYER VERTICAL POSI TI ON+ )
M ISYi (+ MI SSI L E VERT1CAL POSI TION+ )
A: I NTEGER i
FI RED: BOOLEAN) ( eFLAG SET TO TRUE WHEN MI SSI L E F I RED' RESET WHEN

M 1SSIL E HAS MOVED OFF THE TOP QF THE SCREEN+ )

EXTERNAL PROCEDURE I N I TGRAPHI CB (MA X MODE : I NTEGER ) i

E XTERNAL PROCEDURE GRAPHI CS ( MODE ; l NTEGER. SCREEN: SCRN T YPE i CLEAR ;
CL EAR T Y PE ) i

EXTERNAL PROCEDURE SETC OLOR < R EG I STER i HUE r LUM I NANCE:  1' NTEGER ) i

EXTERNAL PROCEDURE SOUND(VOICED' P I T CH . D I STORT I ON. VOLUME : I NTEGER) i

EXTERNAL FUNCT I ON ST I CK ( STKNUM: I NTEGER ) ;  I NTEGERi

EXTERNAL FUNCT I ON S T R I G ( STKNUM: I NTEGER ) :  I NTEGER>

E XTERNAL PROCEDVRE M* KENOI SE i ( + I N MODUt E PMBOUND% )



E XTERNAL PROCEDURE 8 I GBANG> ( « I N MODUL E PMMI S S I L E « )

E XTERNAL PROCEDURE MOVEMI S S I L E ;  ( « I N MODUL E PMMI S S I L E « )

E XTERN* L PROCEDURE POKEBYT E ( ADDR. VAL : I NTEGER ) '  ( « l N MODUL E PEEKPOKE« )

EXTERNAL F UNCT I ON PEEKBYTE ( ADDR I NTEGER ) :  I NTEGER ' <« I N MODUL E
PEEKPGKE« )

PROCEDURE SETPLAYER)
<«SETPt *YER i n i t i a l i zes t h e p l ayer by f  i r s t  c l ear i ng ou t  t h e pl ayer s
se c t i o n o f memor y an d t h en i n i t i a l i z i n g  t h a t memor y ar i t h  t h e p r op er
v a l ue s s o  t ha t  t h e p l aye r  t a ke s o n  t h e s ha p e p r i n t e d b e l ow. « )
VAR I :  I NTEGER'
B EGI N

( «CLEAR P L* YER AR EA 1N MEMQR Y» )
FGR I :  =PMBASE« 5 1 2 T O PMBASE+6 4 0 DQ POKEBYT E ( i i  0 ) i
P OKEBYTE<704 . 108 ) '  ( « SET PLAYER COLOR TO PURPLE« )
< «I NI T I AL I ZE PL* YER AREA WI TH MI SS I L E SI Z E SH* PE« )
I :  =PMBASE+ 5 12 + Y j
PGKEBYTE ( I ~ 153)  j ( « P LA YER W IL l  L O OK L I K E  T H I S :  « 3
I :  ~ I + i i
POKEBYT E ( l i  i 8 9 ) i « )
I : = I+i<  ( « « )
P GKEBYTE< I ~ 255) ;  ( « « )
I :  = I + i <  ( « « 3
P OKEBYTE< I i  1 8 9 ) )  ( « « )
I :  ~ I + i <
P GKEBYTE ( I ~ 153 )

END'

PROCEDURE MOVER I GHT)
( «MOVERI GHT mo v e s  t h e  p l a y e r  t o  t h e  r i g h t  o n  t h e  s c r e e n b y
i n c r emen t i n g  t h e pl ay er ' s  h o r i zo n t a l  p o s i t i o n  r e g i s t e r .  « )

B EGI N
I F X<2 14 THEN BEGI N (»MOVE RI GHT ONE COLOR CLOCK« 3

X : =X+ i i  ( « I NCREMENT « )
( «POKE NEW VALUE 1NTQ HORI ZONTAL P OS I T I ON RE GI STE R» )
POKEBYTE ( 53248~ X)

END ( « ELSE HOLD ST I LL .  J UST OFFSCREEN * T RI GHT: )
END j

P ROCEDURE MGVEL EF T <
( «MGVEL EF T mo v e s  t h e  p l a y e r  t o  t h e  l e f t  o n  t h e  s c r e e n b y  d e c r e me n t i n g

t h e  p l a y e r ' s  h o r i z o n t a l  p o s i t i o n  r e g i s t e r .  « )

B EGI N
I F X> 4 0 THEN BE GI N . («MOVE L EF T ONE COLOR CL OCK« )

X : = X- 1 ;  ( « DECREMENT « )
( «POKE NEW VALUE I NT O HQRI ZGNTAL P OS I T I ON RE G I STER« )
P OKEBYTE ( 5 3 2 4 8 '  X )

E ND ( « EL S E HOL D S T I L L i  J UST GF FSCREEN * T  L EF T « j
END<
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PROCEDURE MOVEUP i
< sMQVKUP mov e s t h e p l a ge r u p o n  t h e s c r een b g mo v i n g  t h e p l a ge r u p  i n
t h e p l a ger ' s memor g a r ea . « )

VAR I :  l NTEQERi
BEGI N

IF  Y> 1 THEN BE GI N (+ MOVE PL AYER UP ONE U N I T  I N MEMORY AND ON
S CREENS )
F OR I ;  = 0 T O 6 DO PQKEBYTE (PMBASE+ 5 1 1~ Yw l ,
PEEKBYTE < PMBASE+512+Y+ I ) ) '
Y; = Y- 1 < « PL AYER HAS MOVED UP ONE UN I T» )

E ND ( e E L S E HOL D S T I L L i  GUST OF FSCREEN A T TOP QF SCRKENe )
E N D i

PROCEDURE MQVEDOWN'
<eMOVEDOWN moves t h e p l a ge r down a n  t h e s c r ee n b g mo v i n g  t h e p l a g er

d own i n  t h e p l a g e r ' s memar g a r ea . « )
VAR I ;  l NTEQER'
BEGI N

IF Y'=.120 THEN BEG IN
< eMQVE PLAYER DOWN ONE UNI T ON SCREEN AND I N MEMORY' )
FOR I : =6 DQWNTO 0 DO POKEBYTE<PMBASE+5 12+Y+ I i PEEKBYTE

(PMBASE+ 5 1 1+ Y+ I ) ) '
Y ; = Y+ 1 ( e PL AYER HA S MOVED DOWN ONE UN I T e )

E ND ( e ELSE HOt D ST I L L GUST QFFSCREEN 4 T BOTTOM OF SCRKENe )
KNDi

B EGI N ( AMA I N PROGRAMS )
IN ITGR* PHI CS ( 0 ) i
G R*PHI CS( 0 FULL; SCREEN CL E* R SCREEN ) ( +CLEAR SCREEN+ )
PQKEBYTE<75 5 1 ) '  ( ePQKE QUT CURSOR+ )
SETCQt QR (2. 0. 0 )  (  «SET BACKGROUND COLOR TO BLACK» )
X; — 120' ( eSET HORIZONTAL CQORDI N* TE OF PLAYER» )
Y: =48i  ( + SET V ERTIC *L  C OORDIN ATE O F P LAYER+)
A : =PEEKBYT E ( 1 6 6 ) - 8 >
POKEBYT E ( 5 4 27 %i 4 ) i (e S ET  P t  * Y ER-M IS S I L E  A DDRESS B ASE  R EG IS TERS )
P M84SE: = 2 5 6 e A i  ( e SE T P l AYER- MI S S IS E ADDRESS' )
POKEBYT E ( 55%i 4 6 ) i  ( e SE T DM4 CT L I N OS SHADOW%)
POKEBYTE( 53277 i 3 ) i <eSET Q R*C TL — EN*B LE  P LAYER 4 ND M IS SI L E  DMA T O

PL4YER AND MI SS I L E GRAPHI CS REGI STERS» )
POKEBYTE ( 53248 i X ) '  <  «SET PLAYER HQR I ZQNTAL POSI TI ON» )
S ETPLAYER' <+CLEAR AND SET PL4YER- MI SS I L E MEMORY AREAe )

( » NOW FOR THE MOVEMENT AND MI SSI L E F I RI NG « )
FI RED: =FA LS Ei  ( e I N I T I A L I Z E  " F I R ED"  F L A G+)
W HI L E 4 >2 DO BEQ I N

A : = ST I CK ( 0 ) ,
IF 4 ;  ' l 5  T HEN M AKENOIS Ei  ( + G ENERATE  M OVEMENT S OUND+)
( eMOVEMENTe )
I F  4 ~ 5 T HEN BE GI N

MOVER I GHT ;
MOVEDOWN

E ND EL SE I F  4 = 6 T HE N BE GI N
MOVER IQHT
MOVEUP
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END EL BE I F  A = 7 THEN MOVER I QHT
E LSE I F  A= 9 T HEN BE GI N

MOVELEFT i
MOVEDONN

E ND EL SE I F  A = i 0  THEN BE GI N
M OVELEF T i
MOVEUP

END ELBE I F A= i i  THEN MOVE EFT
ELBE I F A= i 3 THEN MOVEDOWN
ELBE I F A= i R THEN MOVEUP
ELS E I F  A i 5 T HE N BOUND < 0r l 8 2 t 2z 0 ) i

<~Pl AYER I S ST* NDI NG ST I LL i  SO MAKES NO SOUNDS+ )
IF F I RED THEN MOVEMI SS l L E (+CONTINUE MI SSI L E ON I T B TRAJECTORY+ )
E LBE I F STRI G( 0 )= 0 THEN BI GBANG; ( + F I RE MI SSI LE+ )

END (~AWHILE+ )
END.



NODUL E P NN I SS I LE i
{ + T h e r o u t i n e s  i n  t h i s mo d u l e  h a n d l e  t h e f  i r i n g  a n d  f l i g h t  o f  t h e

mi s s i l e  f o r  t h e p l ay e r / m i s s i l e  g r a p h i c s demon s t r a t i o n p r o g r am, w)

VAR PNBASE i Xi Ys MIS Y:  EXTERNAL I N TEGER i
FI RED: EXTERNAL BOOLEAN'

EXTERNAL FUNCT l GN PEEKBYTE ( ADDR: I NTEGER ) :  I NTEGER'

EXTERNAL PROCEDURE POKEBYT E ( ADDRi V* L :  I NTEGER ) i

EXTERNAL PRQCEDURE SOUND ( VOI CE, P I TCH D I STORT I ON VOLUME : I NTEGER) l

P ROCEDURE NOVEMI SS I L E i
( +Movemi s s i l e  i s  c a l l e d b g p r oc ed ur e b i g ban g when t h e mi s s i l e  i s
f  i r s t  f  i r e d .  an d l a t e r  b g  t h e ma i n p r o g r a m a s t h e mi s s i l e  c o n t i n u es
i t s tr a g ec t o r  g .  T he  m a i n  p r o g ra m c a l l s  m ovemis s i l e  u n t i l  t h e  m is s i l e
ha s mov e d o f f  t h e  t o p e dg e o f  t h e sc r e en an d  t h e  "f i r e d "  f l a g  h as  b ee n
r e s e t ,  e )

VAR I :  I NTEGER;

BEGI N
I F N1SY ' 5 THEN BEGI N

FOR I ;  = 0 T Q 1 DO POKEBYT E ( PNBASE+3 8 3 + MI SY+ I i P EEKBYTE( P NBASE+38 4 +
NI SY+ I 3 ) s

( +MOVE MI SS I L E UP I N MI SSIS E NEMQRYe )
M ISY: ~NI BY- 1 { %MI SS I L E H* S NOVED UP ONEe )

END >
IF MI BY<=5 THEN F l RED: =F* LSE ( e NI BSI l E H* S MOVED QF F THE TOP EDGE

Q F THE SCREE N S Q RESE T THE " F I RED "
F LAG+ )

E N D i

PROCEDURE BI GBANG)
{e B i g b a n g  i s  c a l l e d  w h e n e v e r  t h e  u s e r  p r e s s e s  t h e f  i r e b u t t o n  o n  t h e
j o y s t i c k .  B i g ban g l a un c he s t h e mi s s i l e  a n d s t a r t s  i t . on i t s
t r a j e c t o r y .  e )

VAR I : I NTEGER i

B EGI N
FGR I : =PNBASEw384 TO PNB*SE+512 DO POKEBYTE ( I ~ 0>s

<+CLEAR NI SSI l E AREA I N MEMORY+)
S OUND<3 4 6 12 . 14 ) ' <+F I RE ! !  <BEGI N F I RI NG NOI SE ) e )
P QKEBYTE<53260. 0 ) ' <eSET NORMAL MI SS I L E S I ZE+ )
P QKEBYTE<532 52 , X+3 ) i

(+ SE T N I S S I L E HOR I ZONTAL POS I T I ON EQUAL T G PL AYE R HOR I ZONTAL
POSITI GNe )

NI SY : ~ Y- 1 >  ( + SE T MI S S I L E VERT I CAL POS I T I ON EQUAL T Q THE P O I NT J UST
ABOVE PL AYER VERT I CA l P OS I T I ON» 3

I : =P NB* SE + 3 8 4 +N I SY;
P OKEBYTE { l p 3 ) ;  ( m SE T N I S S I L E SHAPE I N MEMORY' )
FI RED: =TRUE '  ( e SE T MI S S I L E F I RE D F L A G T G SHOW THA T A M I S S I L E HAS

B EEN F I RE D+ )



P IOVENI SS I L E i  ( + START t"  I SS I L E ON I T S TR* VECTORY+ )
SOUND ( 3 r 46> I 2> 0 i (+ S TOP T HE F  IR IN C S OUNDS' )

END;

MOBEND.
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MODUL E PMSOUNDi

( + T h i s  mo d u l e  c o n t a i n s  p r o c e d u r e m a i e n o i s e i u ! h i c h  c o n t r o l s  t h e  s o u n d
g en er a t i o n  f o r  t h e play er �  ' s movement ,  Th i s  p r o c ed ur e wa s p u t  i n t o  i . t s
o wn mo d u l e . + )

EXTERNAL PROCEDURE SOUND ( VOI CE. P I T CHi D I STORT I ONS VOLUME : I NTEGER) i

P ROCEDURE MAKENOI SE i
( eQKNERATE ENGI NE SOUND 4JHKN PLAYER MOVES. + )
BEGI N

S OUND(G. 18 2 2 , ' 6 )
KND)

MODEND.



M ODULE PEEKPOKE '
(+Thi s modu l e cont e i ns pr os edur es ro r per  f a rm in g B ASIC  sty le  PEEKs

a n d POKEs . + )

P ROCEDURE POKEBYTE ( ADDRi V* L :  I NTEGER ) i
( %

POKEBYTE ' BASl C STYLE OF MEMORY LOCATIONS
POKEBYTE PROVI DES * METHODS SIMILAR TG THE 84 S I C POKERY FOR THE
P 4SC* L USER TQ SET MEMORY LOCATIONS .

E NTRY: PQKEBYTE<ADDRi VAl ) ;  ( SAMPLE CALL )
*DDR ~ ADDRESS TQ BE POKED
V* L = VALUE TO BE POKED I NTO *DDRESS

EXI T : CONTENTS OF ADDR I S NQW VAL
CH4NQES: * DDR (ADDRESS)
C*LLS :  - NONE­

+ )

VAR
PTR ~CHAR) ( +POINTER TO * DDRESS TO BE CHANGED+ 3

BEGIN
P TR' .=ADDR t <+ SE T PT R T O P O I NT A T DE S I RE D ADDRESS + )
P TR : ~CHR(VAL ) ( +POKE NEW VALUE 1NTO *DDRESS POI NTED TO BY PTR+ )

END;

FUNCTION PEEKBYTE<ADDR: I NTEGER ): I NTEGER'
( %

PEEKBYTE : SI MPL E BASI C STYI E PEEK AT MEMORY LGC* TIGNS
PEEKBYTE PROVI DES THE PASCAL USER WI TH A METHOD. S I MI L* R TO THE
BAS1'C PEEK. TG F I ND OUT THE CONTENTS GF MEMORY LOCATIONS.

E NTRY ; 1NTEGERVAR I ABL E : = PEEKBYTE ( ADDR )  ( SAMPL E C* L L )
A DDR = ADDRESS TG BE LOOKED * T

EXI T :  PEEKBYTE = CONTENTS OF THE ADDRESS GI VEN BY * DDR
CH*NQES. ' I NTEGERVAR I* BL E 1N THE C4L L I NQ ROUTI NE
C* LLS :  - NONE­

VAR
P TR: ' CHAR' ( +POI NTER TO *DDRESS TQ BE LOOKED AT+ )

B EGI N
P TR: =ADDR; <wSET PT R T Q PO I NT T O DE S I RE D ADDRESS+ )
PEEKBYTE: =ORD<PTR" ) <+PEEKBYTE " PEEKS * 7 "  AND
R ETURNS CONTENT S OF ADDRESS POI NTED T O B Y PT R+ )

END i

MODEND.
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*PP END I X 9 : HELPFUL HI NTS

Th e f o l l o w i n g av e a s s o r t e d s t a t emen t s  t ha t ma y p r ov e t o  b e u s e f u l  when
us i n g  t h e ATARI Pa s c a l  L a ng uag e Sy s t em,

1 . Comp i l a t i o n o f  Pa s ca l  p r ogv ams u s i n g F l o a t i n g Po i n t  number s  ( REALS 3
r e q u i r e s  t ha t  t h e  I n c 1ud e f  i l e  FLTPRDCS o r  STDPROCS b e i d e n t i f i e d
w i t h i n  t h e d e c l a r a t i o n b od y o f  t h e s ouv ce .  I n  a d d i t i o n  t h e FPL I S
m us t b e  l i n ke d w i t h  y ou r  comp i l e d s o u r c e a n d PASL I 8 .  F a i l u r e  t o  d o
s o w i l l  c a us e y ou r  comp i l a t i o n a n d / o r  l i n k i n g  t o  e r v ov . Re f e v  t o
th e demo pv ogr a m CALC f ov a n e xamp l e .

2 .  I d en t i f  i e r s  a r e  s i g n i f  i c an t  t o  o n l y  e i gh t  c h a r a c t e r s .

3 . CLGSEDEL ca n b e u s e d w i t h  an y f i  l e  s o b e c a r e f u l .  Yo u ma y
a c c i de n t a l l y  d e l e t e  some t h i n g  t ha t  y o u d i d n ' t  e x p ec t  t o .

4. W h i l e  s t an da r d p v ' oced ur e s av e b u i l t  i n t o  t h e comp i l ev i ot h ev s
r e q u i r e  t h e a p pr o p r i a t e  I n c l ud e f i . l e s  f o r  d e c l av a t i o n p u r p o s e s .
C hec k t h es e f i l e s  t o  d e t er mi n e  i f  y o u n ee d t hem, Th es e I n c l u d e
f  i l e s ma y b e  l i s t e d o n  t h e p r i n t e r  b y  u s e o f  t h e c o p y o p t i o n u n d er
DO

5 . Th e v es e r v e d wov d "PREDEFI NED" a l l ows c e r t a i n  p r o c eduv.es a n d
f un c t i on s t o  b ecome pa r t  o f  t h e s c op e s u r r o u n d i n g  t h e p r o g r am.  l n
ad d i t i o n an y f  i l e  pav amet e r  i s  p a s s ed as  tw o  p av amete rs  as  r e q u i r e d
b y t h e v un - t i m e r o u t i n e s .
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INDEX

A BSOL UT E v a t  i a b l e s 3 2 1 59
ADDR 4 1
*ND

and 16 b i t  v a r i abl es 9 4
ARCTAN 104
*RR*Y

as pr o eduva1  p a> 'amete ws 102
s t o t  a g e 2 9

ASSI GN 5 0 . 1 3 1
A ssignment compat i b i l i t y 9 0
Av a i l a b l e memos g me s s a ge S r 13

BCD REAL 7 1
B i t  a n d b y t e ma n i p u l a t i o n 3 8 . 9 3
BLOCKREAD
BLOCKWR ITE 5 52

BOOLEAN 7 0
Bui 1 t-in procedure es

ADDR 4 1
*SS I QN 50
B LOCKRE* D 52
BLOCKWR I TE 52
CLOSE 54
CLOSEDEt 54
CLRB IT 3 8
CONC*T 4 5
COPY 4 6
DELETE 4 8
E X I T 3 7
F 1LLC H*R 4 3
QNB 5 1
HI 4 0
INSERT
I ORESUL T 5 6
LENGTH 4 4
LO 4 0
P 1AXAVAI L 5 7
NENAVA I L 57
HOVE 3 5
MOVELEF T 3 5
MOVER IGHT 3 5
OPEN 53
POS 4 7
S ETS I T 3 8
SHL 3 9
SHR 3 9
SI ZEOF 4 2
s ummar y o% 58
SWAP 4 0
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T STBI 7  3 8
H N B 5 1
P URGE 5 5

B YT E 7 1 i 8 6
B y t e ma n i p u l a t i on

(s e e B i t  a n d  b y t e  m a n i p u l a t i o n )

CAI C. PAS 7
C ha i n i n g 1 0 3
C ha i n i n g

abso l u t e v a r i ab le  communi c a t i  o n 3 2
e xamp l e 3 3
g 1 o1 a 1 va r i ah 1 e c ommuna t i on 3 2
h ow- t o 3 2
mai n t a i n  h eap 3 2

CH*R 7 0
CHR 7 0 '  9 0 .  10 5
CLOSE 5 4 . 13 2
CLOSEDEL 5 4 . 14 1
CLRB 1T 3 8
C omment s

s LJnt a x 83
Compa t i b i l i t y  w i t h  VCSD 77
Comp i ler cont r o l Cog g les

e n t r y  p a i n t  c o n t r o l  4E 14
l i s t i n g ca n t r o  1s % P/O L 15
r u n - t i m e r a n g e c h e c k i n g c a n t r a l %R 15
r u n - t i m e e x c e p t i o n c h e c k i n g c o n t r o l 4 X  1 5
sour ce code i nc l ude mechan i sm 4 I 14
s t r i c t / r e l a xe d t y p e e hec k i n g c an t r a1 f T/ S Mi 14
summer y 16
s y n t a x 14

Compiler
a u t p u t 8 .  13
o u t p u t . 8 i  13

a vai l abl e memor y 8
c amp i l e  t i m e i n f or ma t i o na l  a u t p u 7 i  1 3
e x e c u t i o n 7 i  1 2
o p er a t i o na l  d e s c r i p t i o n 12
P H*SE 1 1 3 '  1 8
P HASE 2 13
r ema i n i n g memor y 8
s amp l e o u t p u t 7
s epa r a t e  comp i l a t i a n 2 6
s t e p - b y - s t e p  i n s t r u c t i an s 7
s y s t em r e q u i r emen t s 3
u se r  t ab l e s p a c e 8

CONCAT 4 5
C on f r oman t a r r a y s 1 0 2
C onst an t da t a a t  compi l e - t i me 6 1
COP Y 4 6
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D a t a  s t o r a g e
D a t a  t y p e s

BOOLEAN 70
BYTE 7 1
CHAR 70
INTEGER 7 1
r a n g e 70
REAL 7 1
SET 7 5
s i z e 70
STR INQ 7 1
WORD 7 1

DEl ETE 4 8
D i s t r i b u t i o n  d i s k

c a n t e n t s
mi n i mum c on f i g u r a t i an

E n d o f  f i  l e 1 28 . 13 4 '  13 5
EOF 1 0 4 '  1 3 3
EOLN 1 04 '  13 3
E r r o r  ha n d l i n g

r u n - t  i me
E r r o r me s sa g e

t y p e  c o n f l i c t 9 0
Er r o r mes sa ges 18 > 1 18
E xc e p t i a n c h e c k i n g

(see C ompi l e r  c o n t r o l  t o g g l e s )
E XI T
E x t en s i an s t a  I SO s t a n da r d

(s e e I S O  s t a n d a r d  e x t e n s i o n s )
E xt en s i on s

summary 8 1
EXTERNAi

and ent r y p o in t sgmb o 1 s 14
a n d mo du l a r  comp i l a t i on 2 6
a n d p r o c edu r e s / f un c t i on s 2 6
a n d v a r i a b l e s 27
ro u t i n e s as  p a r a mete r s 2 6

F I B
( s e e F i l e  I n f o r ma t i o n  B l a c k )

Fi l e  I n f ormat i  on B l oc k 1 2 8
F i l e  v a r i a b l e 1 2 8
Fi l e var i abl e untapped f  i l es a r e. a l l owed 9 0
Fi l e n ame

d ef i n i  t i on 1 2 7
F i l e n a me s

a s s o c i a t i n g  e x t e r n a l  a n d  i n t e r n a l 50
c o mp i l e r  i n p u t 7I 1 2
l i n k e r  i n p u t 19

ASC I I  t e x t

1 5 5



A SSI GN p r o c ed ur e
a s s o c i a t i n g  f  i l e s  w i t h  e x t e r n a l

100
b u i l t - i n  p r oc ed ur e s 100
c ha i n i n g 1 5 1
c l os Lng 5 4 . 132
c r e a t i n g 1 3 1
d e f  i n i t i o n 1 2 7
d e l e t i n g 5 4 ' 55
d ev i c e s E : ,  S :  K : .  P : . 50
err or handl i ng 56
e xamp l e 1 3 0
f a s t  b y t e  r o u t i n e s 5 1
f or ma t ' t e d o u t p u t 137
h e x o u t p u t 106
i mp l i e d c onv er s i on s 9 0
l o c a l 50
l o c a l  f i l e s  a n d l i n ke r  / D s mi t c h 20
open i n g ( see a  Iso R ESET > 53
pr e - de f i n e d t y p e TEXT 89
p r i m i t i v e  f i l e  a c c e s s 52
p r i n t e r  o u t p u t 5 0 ' 14
tempor a r g i (s ee l o c a l >
t e x t 135 ' 138
untapped 89
w i n d o m v a r i a b l e 1 28 ' 1 3 2 '  1 3 3 m 13 4
u rr i t i n g  t o  p r  i n t er 140

FI LLCHAR 43
Fl o a t i n g P o i n t  REAL 7 1
F or ma t t e d o u t p u t 1 06 ' 137
FORWARD 1 0 1
FPL I B. ERL 4 i 9. 1 9 .  7 1 (  1 5 2

GET 133
GNB 5 1
GOTO 9 6
GSSND. ERL 4 i 143

Hea p ma na gemen t
I SO s t a n d a r d 142
M EMAVAI L an d MAX* VAI L 57
p a ra me t e r s 1 0 4

H e xad e ci ma l  numb er s 106
HI 4 0

I / O
(s e e F i l e s )

I dent i f  i e r s
a n d 8 3 '
e x t e r n a l  s i g n i f  i g a n c e 2 6
l e ga l  Pa s ca l 8 %



I n c l ud e f  i l es 5s 8 t  14 '  1  52

INL I NE
cod e e xamp l es 6 1
s y n t a x 6 0

lNSER7 49
INTEGER 7 1
IGRESUL T 5 6 ' 13 1 i 1 3 8 '  1 4 0
l 'SO s t a n dar d e x t en s i on s

absol ut e v a r i a b l es 9 1
a d d i t i on s t o  a s s i gnmen t compa t i b i l i t y

r u l e s 9 5
B NF s y n t a x d e s c r i p t i on o f  AT* R I Pa s c a l 109
b u i l t - i n  p r o c e d u r e s  a n d  f u n c t i o n s 3 4
c ha i n i n g
c on c i s e  l i s t  o f  ATARI Pa s ca l  f a c i l i t i e s 1
ELSE c l aus e o n CASE s t a t emen t 9 6
e x t e r n a l  p r o c e d u r e s 9 8
INL,I NE 6 0
m odu l a r  comp i l a t i on
nul l  s t r i n gs 84
o p er a t o r s 9 4
W RD t yp e t r a n s f e r  f u n c t i o n 1 0 4

I SG s t a n d a r d
a s s i gnmen t compa t i b  i l i t g 9 0
c h a n g e s  f r o m J e n s e n a n d W i r t h  f o r

F GR l o o p s 97
dr a f t  u s e d b g ATARI 1
e x t en s i on s f o r  c o n f or man t  a r r a y s 10 2
summar y o f  f  ea t ur es 8 1

. t gp e compa t i b i l i t y 90

LENGTH 4 4
L i n e 1 3 5
L i n e number s 18
Li n ker

/ D an d c h a i n i n g 32
at t r i b u t e s o f  compa t i b le m odu l e s
c ommand f i  l e  f ac i l i t g  s w i t c h  / F 2 0
d a t a  o r i g i n  s ~ i t c h  / d 19
e f f ec t s  o f  / P  a n d / D o n . CON f i  l e

c on t e n t s 2 0
e f f e c t s  o f  u s i n g  / D  o n  l o c a l  f i l e s 2 0
e x t en d i n g ma p s w i t c h  / E 19
ga i n i n g memory space 19
in p u t  f i l e n a me s 19
i nv o c a t i on 19
l i b r a r y  s e a r c h  s w i t c h  / S 19
l oa d ma p s w i t c h  / L 19
p r o g r a m o r i g  i n  s w i t c h  / P 2 0
s amp l e
s amp l e o u t p u t

9 9

s a v i n g s pac e b g u s i n g  / D 2 0
s w i t c h  s umma r g 2 1



s w i t c h e s 19
LI NK 4
L i .s t i n g 7
L Q 40
L o ca l  f i l e s

( s e e F i l e s )

MAX*VAIL
N ENAVAI L
N odu l a r  comp i l a t i o n

a nd. 4E t o g g l e 26
an d EXTERNAL 2 6
e xamp l e 2 6
o v e r v i ew 2 6
s y n t a x 2 6

HOVE 3 5
t1QYELEFT 3 5
HOVER IQHT 3 5

N OT and 16 b i t  v a r i a b l es

ODD 7 0 . 1 0 4
OPEN 5 3 > 1 3 3 > 1 4 1

; . Oper a t o r s
- AND 7 0 > 9 4

a n d 16 b i t  v a r i a b l e s 93
NOT 7 0 . 9 4
OR 7 0 . 9 4

O pt i o n Sw i t c h e s
c omp i l e r 16
l i n ker 2 1

OR
a n d 16 b i t  v a r i a b l e s 9 3

.ORD 7 0 > 7 1 > 9 0 > 1 0 4
O ut pu t

0 'or ma t t e d 137

PACKED 7 0 > 8 6
PASLI 8 9 > 152
PASL I B. ERL 4
P o i n t e r s 89
P or t ab i 1 i t g 14
POS 4 7
P r i n t er

as s i gnmen t 50
w r i t i n g  e xamp l e 1 4 0
w r i t i n g  t o 1 4 0

P r o gr a m samp l e
CHAI N Demo Q 3

1 5 8



DEMUCUN ( c on f or ma n t  a r r a g s > 1 0 2
DEMO I NL I NE 6 1
Kx ternal Demo (Modul ar comp i la t i on )
PR INTER 1 4 0
Pr oc ed ur e ACCESS ( s t r i n gs > 73
Pr oc ed ur e ADDR DEMO 4 1
P r oc ed ur e ASSI GN ( s t r i n g s ) 7 w
P r o c ed ur e COMPARE ( s t r i n g s > 74
Pr o c ed ur e CQNCAT DEMO 4 5
Pr oc ed ur e COPY DEMO 46
Pr o c e d u r e DEL ET E DEMO 48
Pr oc ed ur e EXI TTEST 37
Pr oc ed ur e F I L ! DEMO 43
Pr o c ed ur e H I  L O SWAP 40
Pr o c ed ur e I NSERT DEMO 49
Pr oc ed ur e MOVE DEMO 36
Pr o c ed ur e POS DEMO 47
Pr oc ed ur e SHI F T DEMO 39
Pr o c ed ur e S I ZE DEMO 42
Pr o c ed ur e TST SET CL R HI TS 38
Pr o c ed ur e TEXTI O DEMO 138
Pr oc ed ur e WRI TE READ F I L E DEMO 129

PVRQE 55
PuT 129

R ang e c h e c k i n g
(see R un- t i m e )

READ 134
READLN 139
REAL

HCD 7 1
F l oa't i ng po1n't 7 1

RECORD
s t o r a g e

Rema i n i n g memor y me s sa ge
R equ i r emen t s

ru n - t i me
sy s t em 4 3

R es er v e d ~ o r d s 117
RESET 1 3 3
REWRITE 1 3 1
Run- t  i me L i b r ar g

s o u r c e
Ru n - t i me

e r r o r  ha n d l i n g 6 8
e x c e p t i o n  c h e c k i n g 68
F a t a l  e r r o r s 6 9
r a ng e c h e c k i n g 6 8

S c a l a r s
s t o r a ge

SET 3 0



SETB IT 38
SHL 3 9
SHR 3 9
SI ZEQF 4 2
S p a c e  r e d u c t i o n

a n d l i n ke r  / D s w i t c h 20
STR I NG 135
STR I NC i mp 1 emen t a t i a n d e t a i I s 7 1
ST R I NG

access 7 5
an d READL N 139
ass i g nment 7 1
campar i s on 74
CQNCAT 4 5
COPY 46
d e f a u l t  l e n g t h 87
d ef i n i t i an 71' 86
ex p l i c i t  1 eng t h dec la r a  t i  on 8 7
nu l l s  t r  i n g 8 5
r u n - t i m e e r r o r 68
use as  a r r a u s  o f  c h a r a c t e r s 9 2

S t r i n g s
DELETE 48
INSERT 4 9
LENGTH
PQS 4 7

SWAP 4 0
S ymbo l s 83
Symbol s

i d en t i f  i e r  s i g n i f  i c a n c e 8 4
u s e o f  8  i n  i d e n t i f  i e r s 83
u s e o f  h e xad e c i ma l  numer i c  l i t e r a l s 84
us e o f  un d e r s c or e  i n  i d e n t i f i e r s 8 4

TEXT f i l es
d e f i n i t i o n 13 5

TSTB I T 38
T yp e c h e c k i n g  t o g g l e 14
T ype conf l i c t

e r r o r 8 9
Tgpes

ABSOLUTE a t t r i b u t e f o r  v a r i ab les 59
da t a  i m p l emen t a t i on 7 0
e x t e n d e d 86
f  i  l e  t y p es 89
imp l e me n t a t i o n  o f  P ACKED 8 6
p o i n t e r s 89
p r e - de f i n ed 8 6
range a f SET ty pe 8 8
re s t r i c t i o n s  o n  u s e o f  ABSQLUTE

w i t h  s t r i n g s

160



U s e r  t a b l e  s p a c e

W i nd ow v a r  i a b l e
< see F i l e s )

WNH 5 l
WORD T l i  8 6

WRITE } 3 6

WR I TELN
a n d t e x t  f i l e s



Limited Warranty on Media and Hardware Accessories. Atari, Inc. ("Atari") warrants to the original
consumer purchaser that the media on which APX Computer Programs are recorded and any
hardware accessories sold by APX shall be free from defects in material or workmanship for a
period of thirty (30) days from the date of purchase. If you discover such a defect within the 30-day
period, call APX for a return authorization number, and then return the product to APX aiong with
proof of purchase date. We wiif repair or replace the product at our option. If you ship an APX
product for in-warranty service, we suggest you package it securely with the probiem indicated in
writing and insure it for value, as Atari assumes no liability for loss or damage incurred during
shipment.

This warranty shall not apply if the APX product has been damaged by accident, unreasonable
use, use with any non-ATARI products, unauthorized service, or by other causes unrelated to
defective materials or workmanship.

Any applicable impiied warranties, including warranties of merchantability and fitness for a
particular purpose, are also! imited to thirty (30) days from the date of purchase. Consequential or
incidental damages resulting from a breach of any applicable express or implied warranties are
hereby excluded.

The provisions of the foregoing warranty are valid in the U.S. only. This warranty gives you
specific legal rights and you may also have other rights which vary from state to state. Some states
do not allow limitations on how long an im plied warranty lasts, and/or do not allow the exclusion of
incidental or consequential damages, so the above limitations and exclusions may not apply to
you.

Disclaimer of Warranty on APX Computer Programs. Most APX Computer Programs have been
written by people not employed by Atari. The programs we select for APX offer something of value
that we want to make avaiiabie to ATARI Mome Computer owners, In order to economically offer
these programs to the widest number of people, APX Computer Programs are not rigorously
tested by Atari and are sold on an "as is" basis without warranty of any kind. Any statements
concerning the capabilities or utility of APX Computer Programs are not to be construed as
express or impiied warranties,

Atari shall have no liability or responsibility to the original consumer purchaser or any other
person or entity with respect to any ciaim, loss, liability, or damage caused or alleged to be caused
directly or indirectly by APX Computer Programs. This disclaimer includes, but is not limited to,
any interruption of services, loss of business or anticipatory profits, and/or incidental or
consequential damages resulting from the purchase, use, or operation of APX Computer
Programs.

Some states do not allow the limitation or exclusion of implied warranties or of incidental or
consequential damages, so the above limitations or exclusions concerning APX Computer
Programs may not apply to you.

For the complete list of current
APX programs, ask your ATARI retailer

for the APX Product Catalog



ATARI
PROGRAM

W EXCHANGE
P.O. Box 3705
Santo Qae, CA 95055

Review Form

We re interested in your experiences with APX programs instructions are meeting your needs. You are our best
and documentation, both favorable and unfavorable, source for suggesting improvementsi Please help us by
Many of our authors are eager to improve their programs taking a moment to fill in this review sheet. Fold the sheet
if they know what you want. And. of course. we want to in thirds and seal it so that the address on the bottom of
know about any bugs that slipped by us. so that the the back becomes the envelope front. Thank you for
author can fix them. We aiso want to know whether our helping us!

1. Name and APX number of program,

2. If you have probiems using the program, please describe them here.

3, What do you especially like about this program?

4. What do you think the program's weaknesses are?

5. How can the catalog description be more accurate or comprehensive' ?

6. On a scale of 1 to 10. 1 being "poor" and 10 being "exceHent". please rate the following aspects of this program:

Easy to use
User-oriented (e.g., menus. prompts. clear language)
Enjoyable
Self-instructive
Useful (non-game programs)
Imaginative graphics and souncl



7. Describe any technical errors you found in the user instructions (please give page numbers).

8. What did you especially like about the user instructions?

9. What revisions or additions would improve these instructions?

10. On a scale of 1 to 10, 1 representing "poor" and 10 representing "excellent". how would you rate the user
instructions and why?

11. Other comments about the program or user instructions.

r  om

STAMP

ATARI Program Exchange
P.O. Box 3705
Santa Clara. CA 95055

[seai nerei


