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N::N-D:OlJSIVE , roYALTY-FREE LI c:rnSE TO USE
'lliE RUN-TI ME SYS'TD1 "S SO::: I.ATI:D ,,"TIl 'lliE

ATARI '" P".seAL IJ..!UJ".GE SYS'TD1

I. PUlJ:ose

I n order to prcrrot.e wides pread use of the Pascal COT1pJt er l ang uag e on
AT./l.RI" Hone CcrnpJters , Atari , Inc . ( "At ari ") wi ll grant a non-exc'lus ive ,
royalty-free license to distribute the Run-TiJ'ne Systan associated wi th the
ATJI.RI pascal Language Systan ( "Pascal ") .

II • '!he Li cense

Subject t o the coriditions stated herein, Atari wi ll grant to the original
prrchaser of Pascal ( "L i censee") a ron-exc'lus ive , royalty-free license to
distribut e the Run-Time Systan associated wi th Pascal ("Run-Time Systan").
Licensee is only "a uthor i zed to d i s t ribut e the Run-Time Sys t en i n an obj ect rnde
form which is ident i cal to t he Run-Time Sy s t em o f Pa s cal ( APX p roduc t
APX-20102 ) , and only in conjunction wi th and o n the same media (e.g., d iskette )
as applicat ion programs developed by Li censee '<.hich requir e the Run-Time Systen
f or their proper operation . Except as provided above , Li censee shal l not us e
ot: purport t o authorize any per son to us e any of the mpyrights , trademarks,
servi ce marks , or trade names of Atari without Atari ' s prior wr i tten consent.

The Run-Time System consists of t h e foll o wing f iles : PASCAL, MON ,
PASLIB. ERL , FPLIB . ERL, GRSND.ERL . This license conveys rights '<.h i ch relate
solel y to these five (5) named f iles. These fil es are e ncoded on the di skette
'<.hi ch is part o f Pascal.

III . The Li cense Term

This li c ense wil l run for a t e rm o f thr ee (3) y e ars from the d a te of
purchase of Pascal. T-.o ( 2) extens ions , each f or a durat ion of one (1) year,
wi ll be granted upon rece i p t of wri tten request fran Licensee . Reques t s f or
extension should be subnitted t\olCl ( 2) nonths prior t o the expi r ati on of the
then current t erm.

TV• Acceptance

Li c e ns ee wi l l be d e eme d to have accepted the terms and cond i t ions of
this Agr eement when he/she distributes t o any third party an appli cation
program '<.h ich i ncorpor a t es the Run-Time System licens ed hereunder .
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/ V. Mji t i onal Te nT's and Cond i t i ons

A. Li censee unders t ands and ag r ees tha t :

(1) The Run-Time Syst em is di s t ri b ut ed o n a n "a s is" bas i s without
varranty of any kind by At ari.

(2) The e n t i r e risk as to t he p erfor ma n c e a n d qu ality of the '
Run--Time System i s wi th Li censee.

(3) Should the Run--Time Sys t em as incoq:orated into Licensee's products
prove defective following its purchase, Licensee and not Atari,
Atari ' s dist ributors, o r r etailers, ass umes all cos t s associ a t ed with
or r esulting f r an use of Licens ee 's prod ucts including all necessary
repa i r or serv i c i ng .

(4) Atari shall have no liability to Li censee or to cu stcmers of Licensee
for loss or damag e , including incidental and/or consequent i al damage,
caused or alleged to be c a used , directly or indirectly, by the
Run- T i me System. This includes, but is not I imi ted to, any
interruption in serv i ce or l oss of business or an t i cipatory profits
resulting fran the use or opera t ion of the Run-Time System.

B. Licensee shall indemnify and hold Atari harml e ss from any claim,
loss, or liability all egedly a ris i ng out of or r e l a t ing to the operation of the
Run-Time System as used by Licensee or cu s t aners of Licens ee purs uant to this
Agreement.

C. Licensee shall not suggest, imply or irdicate in any manner that any of
his/her sof t war e products which incorporate or use the licensed Run-Time System (
a re approved or endorsed by Atari. ./

D. Licensee ac.1cnowledge s tha t a f ailure to conform to the provisions
of Subsection C of Section V will cause Atari irreparable harm and Atari's
remed i es at law will ' be inadequate. Licensee ac.1cnowledg es and agrees that
Atari shall have the right, in addition to any other remedies, to obtain an
:imnediate inj unction enjoining any breach of Licensee's obligations set forth
in Section V.C above.

E. No waiver or modi f i c a t i on of any prOV1S10ns of this AgreeITent shall be
effective unless in writing and signed by the party against whan such waiver or
modification is sought to be e nforced. No failure or delay by either party in
e xercising any right, power or r emedy under this Agreement shall operate as a
Io.o i ve r of any such right, power or r emedy.

F. This Agreement s hall bird and "Clrk to the benef i t of the successors and
ass i gns of the parties hereto . Licensee may not ass i gn rights or delegate
cbligations which arise under this Agreement to any third party without the
express written consent of Atari. Any such a s signment or delegation, without
written consent of Atari, s hal l be void.
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G. The val i d i ty , cons t r uc t i on and per fo rman ce of th is Agree ment shall
1:>= governed by the s ubstan t i ve l aw o f t he St a te o f Cali fornia and of the
Uni t ed St a t es of Ameri ca exc l udi ng tha t body of l aw rel at ed t o choi ce o f l aw.
.o.n y act ion or proceeding brough t to enforce t he t e rms o f this Agree.'1lent shall
1:>= brouqht; in the Co unty of Santa Cl ara , Stat e of Californi a (if unde r Stat e
l aw) or the Norther n Di s trict o f Cali fornia ( if under Feder al l aw) .

H. I n the eve nt o f any l egal proceeding between the parties aris i ng fran
th i s Agreement , the preva i l i ng par t y sha l l be ent itled to r ecover , i n add ition
t o any other relief a....a r ded or granted , i t s reasonabl e costs and expenses ,
inc ludi ng attorneys ' f ees, incurred in the pr oceedi ng .

VI. Specific Di sk Oper at i ng Sys t em Exclusion

The li cense granted her ein does not r e l at e in any way t o the ATARJe
Disk Operat i ng Syst em, r::os II. Inquiries r elating to s uch a lice nse should be
sent t o :

Atari , Inc .
Heme Compu ter Di v ision
60 Eas t Plumeria Dri ve
San J os e, CA 95134
At tn : Software Acquisition Group

(
v

For At ari :

Atari , Inc .

1265 Borregas Avenue

P.O. Box 427

Sunnyvale , CA 94086

By:

Name:

Title:

Date :

Bruce \\' . Ir v i ne

V.P . • HCO Sof t war e

•
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PREF ACE

P AS CAL - WHAT IS IT?

Pa s ra l wa s c r e a t ~d by Ni kl aus Wirth t o fa c i l it ate teachi n g a
s y s t e ffiati c apP, o~ ch t o c o mpu t er pr o gramm i n g a nd pr ob l e m so l v in g . This
h i gh- l e vel struc t u r ed p r o g r a mmi ng l a ng u age is su ite d .f o r p r o f e ss i o nal
s o f tw a r e de v elop ers. ma k i n g it a n e xc e l l e n t t ool fo r de v e l o p i n g a n d
ma i nt : i n i n g p l og r ~ms.

PURP OS E OF THIS MANUAL

Th is re f Ere nce ~nd o p e r a t i ons m~nual defin es the l an guage f e a tures of
ATARI Pascal and can h e l p y ou to un de rstand how to use th e se features .
Th is ma n ua l a ssum e s fa mi l iar it y wi t h t h e Jensen a n d Wirth's I'Pascal
Us e r Ma n ua l and Re p o r t l l and/o r I n t ernational St and ards Or ganz ation
I I SO) d r a f t stan dard I DP S / 7 18S) . The s tanda rd P a s cal f e at ur e s that
differ in ATARI Pascal fr om t h o s e in the standard and in J ensen and
Wirth's "R eport l l ~re d e sc rib ed here. This man ual also contains
info.mation on how to o pera t e the compiler and lin ker; a description
of the i mplemen t~tion of ATAR I P as~al data types; and a summary of
built-in fe atures a n d e xa mples o f t heir usage .

AUDIENCE

This ma n ua l is specifically designed for ad vanc ed programmers who
~ re f amiliar with P ~scal a n d with the features of the ATARI 800 Home
Computer System. This manu al is not s u i t e d for l e a rning Pas cal or the
ATARI 800 Home Co mpu t er .

HOW TO USE THIS MANUAL

We r ecommend starting with the Introduction and Overview IChapter 1)
a n d then proceed through Chapter 2, which describes how to operate the
sy s t em. reco mm endations for bac kup and a sample program to get you
s tar te d. The rest of th e ma n u a l is te ch n i c a l and s hould be r e f e r r e d to
as ne ed e d.

PR ODUC T CONS IDERAT I ONS

The ATARI P ascal Language System w~ s desig ned for use by e xperienced
so f tw~re de ¥el opers . The s t e ps ?e qu ir e d to comp i l e an AlARI Pascal
pr ogram are time co ns uming. Memo r y li mitations, dis ke tte capacity and
ac ces s time will a ff e c t p r oduct p er for mance . As with other APX
p r ogr ~ms, AlAR! does not su p p o r t this product after the sale .

REP ORTI NG PRO BLEMS

All d ocumented pr obl ems s ub mi t te d to The ATARI Program Exchange will
be s t udied a nd considered in future revisions o f this product .
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CHAPTER 1: ATAR I P ASCAL I NTRODUCTI ON AN D OVER VI EW

Th i s man ua l desc r ibe s th e ATAR I P a ~ ca l Lang ua g e ? y st em be in g of fe re d
t h r o ug h the ATARI P r o gr a m Exc ha ng e a s a sof t wa r e dev e lo pme n t to o l for
pr o f e s si onal d e v el op ers . ATARI Pa s c al is a pse ud o-c ode comp i le r whic h
s up po r t s t he I n t e r na t i o nal Standa r ds Or ga ni zation (I SO) draft s t a n da r d
(OPS/71 8 5 a s of 10/1 / 80 ), i ncl udi ng v a r i a n t r e c ord s, s et s, t yp ed and
te xt f' i Le s , pass in g pro c ed ure s a n d fu nct io n s as pa ramet e r s, GOTD o u t
o r a pro c e dure, conro r man t d , r a y 5 a n d pr o g r am para me te r s . Add i ti ons
t o t h e st a n da r d a va i l a b l e in ATAR I P a s cal i nclude:

STR I NG.
? (NOT>

WO RD,
( or ) r •

Ad di ti on a l pr ed efi ned s c a l a rs:
Op er a tors an i nt ege rs ~ ( and),
Else on CASE s t a t e men t
Nu ll Strin g s
Ab s o l u t e Vari ables
E~te, na l pr oc edures
Additio nal buil t-in proced ure s a n d f uncti o ns :

g r a p hi c , s ou n d , a n d c o n t r oll er d e fi nition s
. ea l and t ran cen d en ta l de f i n i t io ns
mov e an d fill pro c e dur es
bit a nd byte ma n i pu lati o n
file man i pu la t i o n pr oc e dur es
h eap manag eme n t aids
s t ring man i p u la ti o n
addre s s a n d si z eo T fu nction s

Mo dula r c o mp ila t i o n faci l i ti e sc
In addition, run-t ime e r r or handling pro vid es for
che ck . heap overflow chec k, st r i n g o v erf l ow chec k.
use r -s up p l i e d e r ror r o u t ine s .

di ·.... ide by zero
range chec k a n d

ATARI Pascal ha s been design ed for data pr ocess ing applicat ions
co nsi s t i n g of c o mp ile rs , ed i t o r s, lin kers, business , and enter tainment
pac ka ges . It is design ed t o o per a t e with the ATARI Disk Operating
S~ s t em 2 . as a n d is c o mp a tible with t h e ATARI Pr ogram Text-Editor [TMJ .

•

Th is c ha p ter pr esent s a n o v ervi ew o f t h i s ma nu a l,
co mp i lat ion an d TlJn - t i me s ys te m re qu i r e me nt s , a n d
fi l e s on the di s tribu t ion di s ke t t es .

t he sys t em and
i t descri bes th e

Bec au se of the a vailability of man y t ext b oo ks on the Pascal
pr ogr a mming l an g uage , th i s doc ume n t is no t a tu torial b ut rat her a
re fe r en c e ma n ua l a n d a d~ tai led de scr i pt i o n of t he ex te n s i o n s and
a d d ition s t ha t mak e ATARI P a sc al un i ~ ue . Ref e r t o th e b ibl i og r ap hy
a d d i t i o na l ref er en ce ma t er i als .

f or
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1 . 1 11a nua l Ov e r v i ew

Th e fc l lo win g provide s a brief overvie w of ea c h chapter con ta ine d in
this ma n ua l.

Chap te r 1 : Th i s ( ha p t er i n t r o du c e s e n d ou t l ine s t h e f eature s of ATARI
Pa scal, prov i d e s a n ove rv i e w of t he s y s te m an d i d e ntif i es
the s y s te m r e~ ui r e m e n ts .

Ch a p ter 2 : This chapt er g e ts y ou sta rt e d . It d escrib es the
op ti on s of t h e c o mp i le r a n d l i n k er an d it pr es ents
s te p-b y - st e p ins truc ti on s t o c o mp i le, li n k, an d r un a
samp l e pr og r am .

Ch a p ter 3 : This chapt er d e scri b e s th e e x t e n s i o n s to ATAR I P a scal . It
pr e sents s uch f e atur es a s modu la r c o mpil ati on, built-in
pro cedures, g raphics a n d s o u n d e x t ensions .

Cha p ter 4 : T h is c h ap ter br i efl y s um ma r iz es o f t h e ru n-ti me e r r or
handling r o u t i n e s .

Chap ter 5 : Thi s c hap ter d es c r i b e s t h e s tr uct ur e of a progr am gen er a ted
by the c ompiler . Data st or a ge is a l s o dis cu s sed in this
ch ap t er .

Chap ter 6: Thi s chapter briefly co mp a res ATAR I Pascal a n d UCSD Pascal .

Ch a p ter 7 : This ch apte r d ef i n es t h e l a ng uag e f eat u r e s of ATAR I Pascal.

Appe n d i x A: A comp l et e d e s cr i p tion of th e langu a g e s yn tax

App endix B: The reserved words list

Ap pe n d i x C: A complete description of e ach c ompilation error
me s s a g e

Appe nd i x D: ATARI Pa scal File I/O

Ap p endix E : A bibliography of a dditional re a d in g sugge stions

App endi x F: Player/Mi ssile Demo Pr ogram

Ap pe ndix G: Helpful Hints
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1 . 2 Syste m Ov er vi ew

The ATAR I Pasc a l La n g ua g e Sy.tem contai n s the Pa s cal monito r .
compile r , lin ke r, r un- t i me s ubro uti n e l ibr ary a n d i nte r pr ete r. Figure
I-I . ho w. a d i ag r am o f the relat ions hip amo n g t h e se p ro duct s .
Re fere nc e t o t he ATARI Progra m- Tex t Ed i tor (APX-20 0 7 5 ) has b e en
inclu ded t o show its r el a t i o n s hip t o ATARI P ascal.

+-------- - - - - +
: TEX T EDI TOR:
+- - ------ - - - - +

V
Source
Pro g r a m
file

v
+- ---~---- ---+

: COMP I LER
+---- --------+

<- - -) te mp o ra r y work file
<-- - e r r o r mes sa g e file

+------------ ------ -------+
LI NKER

+---------- - - - - - - - - - --- --- +
(~

V +----~--)r elo c a t ab l e fi l e
li sting file

v

r un- t im e l ibrary

v

V
exe c uta b l e pr ogram

V
+- - - --- - - - - - - - - - - - - - - - - - - +

IN TE RPRETER
+- - - - - - - - ---- - - - - - - - - - - - - +

Figure 1-1 Sch e ma t ic Di agr am of ATAR I Pascal Operation

The ATARI Program-Ter.t Ed i tor may be used to create and modify the
Pascal source program . The c ompiler is used to translate the source
prog r am into reloca table ma chine code . The user then lin ks t h is
ma c hi n e code with t h e r u n - t im e su br o u t i n e l ibrary to prod uce an
exe cut a b l e object progr am.

1.3 System Re~uirements

The ATARI Pascal Language Syst em re~uires the ATARI 800 with 48K of
RAM and two ATARI 810 Di s k Drives . · The ATARl 8 25 80-Column Printer and
th e ATARI 850 In terface Mod u l e a re optional . ATARI Pascal also

•
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r e quires the ATAR I Pr o g r a m-T e l t Edi t or . Whe n usin g ATAR ! Pasca l, no
ra rtri dg e s ho u l d be inse,t e d in t h e ca rt r i d g e slot .

1.4 Run- T i me Re q uireme nt s

The ATARI Pasca l Language Syst em g en erates prog r am s tha t use a var iet y
of run-ti me support s u b ro ut ine s that a r e extracte d from P ASLI B. th e
r un -time librar y . an d other relocatable modu le s . Th e se run- ti me
routine s han d l e su ch n e e d s a s l'mu lt i p ly" and 11d iv i de ll a n d fil e i n pu t
and ou tp ut i n t e r f a ce t o the Op erati ng Syste m.

1 .5 AIAR I Pasc a l Dis t r i b u t i o n Di s kette Informat io n

The ATAR I Pasc a l La n g u a g e System is d i s t r i b u t ed o n diskette s
compati b le wi t h t h e ATAR I 8 10 Disk Dr ive . Th e syst e m c o n s i st s of t wo
disk ette s contain i n g o bjec t . s o u r c e an d r e locata b l e file s . L i s t ed
below a . e t h e nam e s of eac h file a n d a br i ef de sc ript i o n o f th ei r
content s.

F ile Co nte n t s

Dis k e tte 1 PASCAL/L INKER

c
DOS .SYS

DUP .SYS

PAS CAL

MON

L I NK

LI NK.DVL

ATAR I Dis k· Operat i n g S yste m

ATARI Dis k Op e r a t i ng S yste m

Int e.pre t er u s ed t o exec ut e a l l Pa s c a l obj ect pr o g ra ms.

Pascal moni tor l oad ed by th e P AS CAL f i l e. pro viding t h e
me n u t o s p e cify t h e des ire d o per a t i o n: com pi l e . l ink . edit
or run.

Pa s c a l lin ker use d t o tak e r e l oc atable f iles <.ERL ) a n d
run-t ime l i bra r y fi le s as input t o cr ea te o b Je c t fi l e s
<. COM l.

Pa sc a l l i n k er part tw o.

c

P ASLIB .ER L Ru n-t im e subroutine librar y i n r el o ca ta ble f orm. S h o uld
alwa y s be lin ked last .

o

FP LIB . ERL

GRSND.ERL

CALC. PAS

Run-ti me sup p o r t ro uti ne s f o r flo ati ng po int a r i thm e tic
a nd t. ans c e nd e n t al functio n s.

Run-ti me s u p por t routine s fo r gr aph ic , soun d a n d
con troller f unction s .

This is the s o u r c e f il e f o r the Pa scal dem o program.
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Fi le Content s

Di s ke t te 2 Pasca l Compi l e r

PHO

PHI

I PH2

PH3

PH4

ERRORS . TXT

GSPROC S

FLTPROCS

C MOVES

BITPROC S

HEAPSTUF

DSI',PROCS

ST DPROCS

I SOPROCS

STRP ROCS

Ph as e 0 of the Pa sc a l co mp i l e r use d f or sy ntax sca n a n d
cre atio n of tok en file.

Phase I of t h e Pa scal com p i l e r use d t o creat e th e
per manent sy mbol t abl es a n d build th e user symbol s .

Phase 2 of the Pa sca l co mp i l e r ~o nta i ni n g c ode genera ti o n
i n i b i a Li z a b i o n .

Ph a s e 3 of the P a sca l comp i le r u s ed to cr eate t he
rel o c atable o b Jec t co de f i l e.

Phase 4 of the Pasca l c ompiler use d to com p le t e th e o b Je ct
code g en er atio n .

F il e containing ATASCI I text f or err or messa g e s .

Thi s fil e is the i n c lu de file conta inin g g r ap h ic . sou n d
a n d co ntro l ler defin ition s .

This f ile i s t h e inclu de f ile cont a i n i n g real nu mber a n d
trans ce ndenta l f unct io n decl ar a tions .

Th i s file i s the inc lude fi l e contai n i n g d e clara tio ns f or
c h a r a c t e r arrays.

This fi,le is the inc lude fi l e contai n i n g dec laratio ns f or
bi t manipulatio n r o ut in e s .

Th is fi l e is t he i nc l ud e fi l e conta i n i n g d e clarat ions f or
h eap pr o ce d ure s.

This fi le is t he i n c l ud e f i l e conta i n i n g f ile man i p u l at i on
proced ures.

Thi s fi l e is the i nc lude fil e conta ini n g s t andard Pasca l
routines in cludi ng the floati n g point r o uti n e s :

Th i s fi le i s the incl ud e fi le co n t ai n i n g ISO s t an da rd
P a s cal routi nes ex c ludi n g f l oa ting point rout ines .

This file is the in clu de file conta i n i n g string pro c essing
pro c edur es a n d f unct i on s .
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CHAP TER 2 : HO W TO OP ERATE THE P ASCAL LANGUAGE SYSTEM

This chap t er describ es h ow to us e t he ATARI Pa scal La ngu a g e Sys t em
c o n t a i ne d on t h e P AS CAL/LI NKER an d P as ca l Co mpiler di s ket t es . It
c o v e r s t h e fo ll owing in f ormati on:

Se ctio n 1 provi des st ep -by-step in structions o n how to c ompil e ,
link a nd r un a s a mp l e pr og r am.

Sectio n 2 descri bes the co mpil er a n d its opti ons.

Section 3 desc r i bes the lin ke r and its op tions .

Section 4 d e scribes ho w to ru n a n obJect ~r o g r a m .

Sect ion 5 d e s c r i b e s t he ATARI Program Te xt-Editor .
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2 . 1 Compil e, L i n k and Ru n a S a mp le Progra m

Be f or e compiling a n d r unn ing t h e s amp l e pr ogr am de scr ibed in t h i s
se ct i on, mak e a ba c ku p c o p y o f a l l di s ke t t e s incl uded in t h i s
pa ckag e .

2 . 1. 1

St e p One

Compile S ample Pr ogr a m

Pl ace the PASCAL/LI NKER d i s ke t te i nto di s k drive 1 a n d boot the Oisk
Operating Sy s tem 2 . OS. Th en use option C to copy the s a mple
c a lc u l a t i on pro gr am · CALC. PAS" t o a blank dis kette on dis k dri ve 2.
At t his t i me u s e t h e L opt io n t o load t he file na med "PASCAL" from
dis k dr ive 1. The Pasc al menu will then appear .

AT ARI Pa scal
Vers i on 1. 0 : I-Mar-82

(c ) 1982 by ATARI

E)dit
Uin k
O)os

Cl ompile
Rl un
Gl uit

I

En ter letter and [ RETURN] :

S tE P Two

Re s pond to t h e Pascal menu di splay ed on t h e sc reen with the c ommand
"C" [ RETU RN] to begin compilat ion .

Wh e n pr omp ted for your sou r c e fi lena me . ty pe "02 : CALC. PAS " [ RETURN] .

The monitor will then prompt you for a token and code file n ame .
Resp ond with [RETURN] for e a c h.

A mes s a ge will t he n be display ed " Cha n g e 01 to compiler disk ." At th is
time place t he Pascal Compiler (dis kette 2) ·i n t o dis k drive 1 ma ke
s u r e t he s amp l e program I'CALC .P AS " is in disk drive 2 and then press
[R ETUR N].

The co mp i l e r will be lo aded in to memo ry a n d prompt you to choo se a
li~ting device . Re spond "P' : II (printer), "E : II (screen), or [RETURN]
( no listing>.

Th e c ompiler will proc eed t o display the f o l l owi n g c ompilat ion
s t a t i s t i c s .

Load ing Compiler

ATARI Pascal
Ve r si on 1.0 - 1-Mar-82

( c) 1982 b Y A TAR I
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C. €Bt i ng : D2 : CALC. TOK
Li s ting file. P : or E:
< ret ur n> for none

c

( syn tax / token file generation)

( de c im a l of fset fro m beg inning)

( o n e # f or e a c h routi ne body)
(af ter user s ymbols)

(t ot a l sy mbol t a b l e space )
(aft e r pre de fin e d s ymbols)

132

TRUNC
SGRT
SIN
ROUND
OUTPUT
LN
INPUT
EXP
COS
ARCTAN

F il e doe s not c ontain l ine nu mb e rs
-( 0.:> .
I ncl u d ing Te xt f r om F ile : 01: STOPR OCS
-( 14;" .
< 3 2:> .
< 64) .
< 96':> .
<, 128:>
End of Phase 0
S o ur c e lines pr oces sed:
Loa ding Pha se I
Op en a s input: . 02 : CALC. TOK
Op en a s ou tput : D2 : CALC.ERL
Availa bl e Mem o r y : 4 387
Use r Ta b le S pace : 3 2 6 4
Vers i on 1. O. Ph ase 1
# ####
Re maining Memory 2100
Version 1 . O. Phase 2
SUBR EAL 18
AODR EAL 43
TF 64
CALC 119
MENU 915
CALCULAT
Ex t ernal :
El t er nal:
Ex b e r n.a L:
E xternal :
External:
E xt ernal:
E x t ernal :
E 1. t e rnal :
E xt e r nal :
Ex tern a l:

130
o

1737
64

Lines :
Errors :
Code
Data
REPLAC E 01 THEN .
Type < r et ur n/ to con tinue

(place diskette 1 PASCAL/LINKER)
(in disk drive 1. then press [RETURN]

Min ut e s later .

o
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Th e s y s t em w i II p r ornp tr y o u t o " REPL AC E 01 THEN Type [EETURNJ to
c o n ti n ue. II At t h is time r e mo ve th e Pa s c al Co mp i le r f r o m d i s k dri v e 1
a n d i n s ert th e PASC AL/L INKER i n d i s k dr i v e 1 th e n pre s s [ RET URN].

T h e c ompil a ti on p r o c e s s wi l l th en be c o mp l e t e d a n d t he Pa sc al me n u
will di spl ay .

"NOTE : If the c om p i le r fa i ls t o c o mpl e te c o mp il a ti on , ch ec k to s ee if
t h e di s ke t t es are in t he p r op er dri ves . If t h e y are t ry <SYS TEM
RES ET:> . If b o th of t h ese at tem p t s fa i l , th e o n l y r e c ourse is to t ur n
o ff y our c o mput er a n d tu r n i t o n ag a i n .

2 .1 .2 Lin k S am p l e Progr am

Ste p One

To c r ea t e th e reloc a t a ble obJ ect f i l e, res po n d to the P a scal menu wi th
t h e c ommand "L" [R ETU RN] t o b e g i n t h e linking. process. At t h i s time
t he following will be displ ay ed .

Loa d ing L i n ke r
wh e n LI NKER pr ompt s wi t h 11 *11 e nt e r
y our . ERL f i l e n a me s se parat e d by
c ommas e n d i n g wi t h PASL I B/ S

Th en t y p e [ RETURN]

LI NKER VI. 0

Whe ~ prompted for your fil e n ame by an a s t e r is k I-I,
us e an e xte n si o n I .ERLI but you mu st u se the device

you don't need to
prefix "D2: II .

T h e Pascal li br ar y rou t i n es must th e n be l in ked along with your
p r ogr am .

At t h i s time re spond to the fil ename prompt with the fallowing :

D2 : CALC,FP L I B,PASL I B/S [ RETURNJ

NOTE : This p rogr am may be u s ed a s an exa mp l e of using the F loating
P oint Libr ary I F P L I B I rou t ines .

The linker will t h e n di splay t he f o l lo wi n g s t a t i s t i c s and print
" L I NK COMPLETE TYPE [ RET URN]" .

D2 : CALC. ERL
01: FPLIB. ERL
01 : PASLIB . ERL

Undefined Symbols

<: 4 8 A7 H:>
<2FFAH:>
< I F 5 0 H:>

- - No Undefined Symbols
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11 405 by t e s w,i t t en to D2 : CALC. COM

Tota l Data
Tot a l Cod e
Remain in g

OOB EH by t es
2 BCEH b'J t es
1 4 42H byte s

(~

o

L ink c omp lete type [ RETURN]

At t h i s time pr ess [ RETURN] an d the PASCAL men u will di s play .

10
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2 .1 .3 Run S ample Progr am

c

To ru n t he s ample progr am r e sp ond t o th e Pa scal menu with the c o mmand
"R " t h e n [RETURNJ to r un t he ob je c t pr o gra m.

You wi l l then be p r o mp ted fo r t h e fil e n a me ' and sh ould r e s p ond wit h t h e
f o l l owi n g :

D2 :CALC.C OH

The calc ulation progr am wi ll begi n e x eCU ~l o n d i s p l a y i ng the message
"ENTER FIRST OPERAND?" Try t h i s e xample for a d d i n g 5 . 5 t o 99 . 256.
F i r s t re spo nd with "5.5 " then [RETURN J . The me s s a g e "R l = 5.500E+OO"
should be displaye d foll owed by " ENT ER SECOND OPERAND?" . Respond with
"99.256 11 the n [RETURN ] . The messag e IlR2 = 9. 92560E+l 11 shou l d b e
di s pl a y ed fo l lowed by " ENTER OPERATOR:" f o l lowe d b y a li st o '
operat o r s . Re s po n d with t he operato r "+" the n [ RETURNJ . The resu l t
" 10 4 . 7 56 " s ho u l d th e n b e dis p la ye d. Yo u s hou l d n ow pres s t h e [ ESCAPEJ
key t o r ~ turn t o the DOS menu .

You hav e now c o mp l e t e d the co mpil ation, lin king and runnin g of you r
'irst ATARl P ascal progr am !
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2 . 2 CGmp ile r O p er~ t i on

2 .2 . 1 In vocation a n d Fil en a mes

The ATARI P a s cal La ng uag e S y s te m is e xec u te d under the ATARI Disk
Op eret in g S y s tem 10 0 5 2 . OS >' To exe c ut e t h e co mp i l e r , p l a c e the
PASCAL / L INK ER (d i s k e t te Ii in di s k d r iv e 1 an d LOAD the file called
PASCA L f r om the DOS me n u . Th is f i le is the Pa scal in te rpre ter and will
a uto ma t i c a l l y call the P a scal mon itor with a filename of MON. The
mo n it o r t h e n dis plays the fol l o wing me n u :

ATARI Pascal
Ve rs i on 1. 0 ·: l-Mar-82

(cl 1982 by ATARI

E idit
Uin k
D )os

Clompile
Riun
Gluit

c

Enter le tter and [RETURN]:

Sel ect th e f i r s t charact er of the desi red f u n ct i o n and en ter this
cheract e r f o l l owed by a [ RETURN].

2 .2.1.1 DOS and QUIT Options

The llDOS l 1 and "GUIT'1 oper ation ~l lows you to e xit the Pascal menu and
re turn t o t he ATAR I Disk Ope r a t i n g System. c
2 . 2 . 1. 2 Compile

Wh en y o u s e l e c t "G" for "Compile , If the monitor will r e q u e s f you
to e n t e r t h r ee file name s and th en load t h e compiler. The first
r e q u e s b is for the source file name . You may then respond with the
filename prefix (02: l to identify the device. the input filename. and
the ext ension . PAS . The Compile function then re'iuests the name for
th e to ke n a nd code files . If there is s u f f i c ien t ro om on th e diskette
c ont a i ni n g t h e source file you may re spond by simply depressing
[ RETURN] in response to these re'l.uests. If th ere is not sufficient
r oom you may specify that these files be placed on separate diskettes
by s p e c i f y i n g the F ULL f ile n ame a s d esir ed . NOTE : None of the ·
Co mp i le. fil es may be casset te b a sed.

A ·m essag e will then be displa yed " Ch a n g e 01 to compiler disk ." At this
time place the Pascal Compil er (dis kette 2) in disk drive 1, place the
di s ket te conta ining your source progr am in dis k drive 2 then press
[ RETURN]. ATAR I Pa scal th en cr e a tes a r el oc a t able file <n ame /. ERL
whi c h must be l i n 'ed with t he Pascal l in k er t o the ro utines in the
run-time library (PASLIB) .
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2 .2.2 Compil ati on Dat a

Th~ ATARI Pas cal c ompil er wi l l p ~ r io d i ca l l y d ispl ay ch a ract~rs du ring
the first t wo p h a 3e~ of t h e comp i lati o n ( P ha se 0 and P hase 1).

A period <.) will be di spl ay ed o n t he c on sole for ev ~ r y sourc e code
li n ~ s ynt ax scann~d d uri ng P h a s ~ O. At the beginning of Phase 1. t h e
avai la b l e memor y s pace is d is p la y e d. This is t h e n umb e r of by tes lin
de c i ma l ) of memory befor~ g eneration of th~ s ymb o l table.
Appr oxima t e l y lK of t h e s ymbo l t able spac e is consum ed by pre-de fined
i de ntif i e r s . Wh~n a pr oc e dure or fu n ( t i o n i s r ound, a pound sign ( #)
wi l l b e d i s pl ay ~d on th e co ns o l ~. At th ~ c omp le t i o n of Ph ase 1. t he
number of byt es remaining in memory is di splayed in decimal .

Ph ase 2 g ener ates obJe ct code. Wh e n the body o~ each procedure is
enco unte r e d t he na me of t h e proc edure is display ed so t hat you
can see where the compiler is in the compilation of the pr o gr a m. The
linker 1M (Map) o p ti o n will list the a bs o l u t e addresses of the
pr o c e d ur e s in each module. Upon completion the following lines
display :

1

L ines
Errors :
Code
Data

lin~s of s ource c ode co mpiled lin decimal) .
num b e r of e r r or s det ec ted .
bytes of co d e g ener a ted (in decimal).
bytes of data reser ved (in decimal).

13



., ., ..,
c;. . r::-. "J C o ~ pil e r T o ggl es (

A co mpiler toggle may b e i ncl u d ed in t he So u r c e program t o signal the
c o ~piler th a t you w i s h t o e na b l e or di s able c ert ain options . The
f o rmat of t h i s to ggl e is ( * $ * ) wh ere the bl an ks are filled in
wi t h th e tog g l e. T he c o mp il er d o es n o t a c c e p t bl anks b ef ore the key
le t t er or t railing or im b e d d e d bl anks in n am es but will skip over
l e ading blanks; eo g ., ( -li- !i-E + * ) i s t h ~ s a me a s ( -li- $E+*) , but the ( *$ E
+* ) wi l l be ign or ed.

E xa mples :

( -li- !i-E+*)
( * $P*)
( *$1 D:USERFILE. LIB*)

$ E+ a nd $E- control the ~ener a t i o n of entry point records in the
reloc atable file . $ E + causes the global v a r i a b l e s and all procedures
a n d functions to be a v a i lab l e as e n t r y points (i . e., available to be
r ef e r enced by E XTERNAL d ecl arations in o th er modules) . $E- supresses
the ge ne r a t i on of th ese r ec o rds thus c ausing the v a r i a b l e s ,
proc edu res, a n d f u nct i o ns t o be logi cally pri vate. The def~ult state
is $ E+ and the toggle may be t u r ne d on and off at will .

c

2.2 .3. I

2 .2.3.2

Entry Point Rec ord Ge n e ra t i o n (E)

Include Files (I) c

o

$ I< f i l e na m e~ cau ses the co mpil er to include the n amed file in the
s e ~ ue n c e of Pascal source s t at ements . Fil en ame specification includes
dri ve name and ex te n s i o n in sta nd a r d format.

The f ormat i s as follows:

i*$ I Dn : XXXXXXX*)
or

( *$IDn: XXXXXXX. P AS * )

where n is the disk dri ve number
where XXX XXXX is t h e Include file n ame

Using these s t a n d a r d Include file procedures as e xamples, you may
cr ea te Include files to be u sed during the compilation , process.

2 .2.3.3 Strict Type and Port ability Chec king ( T , W)

$ T+ , ~T-, $14+, a n d $W- control the s /t r ic t type checking "/ non-portable
warning facility . Th ese feat u r j s are t i g h t l y c oupled (i . e . strict type
c h e c k i n g implies warning non-portable usage and vice versa). The
defa ult state is $T- ($W-) in which tYPe checking is relaxed and
warning messages a r e not g en erated. This may be turned on and off
throughout the source co de as de sired. A use of non-standard logic
a n d/ or built-in routines will cau se error 500 to be generated. This
er r o r is not fatal but s er ves as a warning to the program~er. Code
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g e n e, ate d wit h er i o r 5 0 0 duri ng t he com p i lati o n wi l l sti l l exe c u t e
pro per l y .

2 .2. 3 .4 Run- time Ran g e Ch e c k ing (RI

$ R+ an d $ R- c on t rol t h e c o mpil e r' s g e ne rat io n of run- t i me cod e wh i c h
wi l l perf or m la n g e ~ h e~ kin g on a r r a y s u bs c r i p t i n g a n d stor i n g i n t o
s ub ra n g e va r ia b le s . Th e d e f a ul t s t a te is $ R- (of f l a n d this to gg l e ma y
b e t u r n e d on and off throu g ho ut the so ur ce c ode a s d esired .

2 .2. 3 . 5 Run - t i me E xc e p t i on Chec k ing ( XI

$X + a n d $X- control t h e c omp il er's g e n e ra t io n of run- ti me code. whi ch
wi l l per form r un- time error ch eck in g an d e rr o r ha n dlin g f o r wha t is
ter med e ~ceptiQns. E xc epti on s ar e :

Zer o divide
St r i n g overflow/ tru n cation
Heap overflow

The system philosophy und er which ATAR I P ascal operates states t h a t
ze r o di vide a n d string oYerf~ow ~re t + ea ted in a "reas onable'l manner
wh e n ex ce p t i o n c hecki n g is ·d i s abl ed . Zero di vi de r et urn s the maximum
v a l u e for t h e d a ta typ e and strin g o ve rflo w r e su lts i n tr u n c a t i on of
the st r i n g r ath er t ha n modific a tion o f a d J ace n t me mo r y ar eas . The
defa u lt stat e is SX- a n d ma y b e c hange d th roug hou t t h e s ource co de a s
de si red . S ee ch a p t e r ' 4 f or mor e d is c u s sion of r un-ti me er r o r handling
a n d options.

2 .2.3.6 Lis ting Con trols ( L. P)

The S P a n d SL+. $ L- to g gl es cont r o l the l i s ting g en er a ted by t h e first
pas s of the compiler . $ P wi ll ca use a formf ee d c har a c ter ( CHR( 1 2 1 ) t o
be inserted into the .PRN file. SL+ a n d S L- are used to switch t h e
listing on and off th ro ug hou t t h e so u r c e p r ogr am and ma y be placed
wh er e v e r desired .

15



2. 2 .3.7 Summary of Compiler Tog gles

Lis ted below is a su~mary of ava i l a b l e compil er toggles :

Co mp i le r Toggles Default

Controls range c h e ck i n g code $ R-

Con trols e nt r y p oint g en eration $ E+

C o n t r o l~ e xc ept ion che cking code $X-

$T-
Controls strict type checking and g eneratio n $W-
of warning message s

$ L+

Includes a n ot h e r sour ce file into the
input s tream Ie . g . 1. $1 XXX. LIB. )

Contro ls the li sting of sour ce code

Enter a fo rmfeed in t h e .PRN fi le

$ E +/-

$1 < n a me >

$R +/ -

$T +/-
$W +/-

$X + / -

$P

$L" + / -

c c
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2 .2 . 4 Bu i lt- i n Rout i nes a n d I nc lude Fil es

The ATAR I Pas c a l c o mpii er c on t a i n s on l y t h e lo g i c n e c e s s ary f or
defi nin g "ma gic" pre -def ine d proce dure s , func t ion s an d varia ble s.
Th e s e ar e su c h routi nes as READ. WRIT E. AD DR. SIZ EOF . et c . whi c h
re~vire in- l i n e c o d e g eneration by t he c omp iler or re qui re support Tor
a v a r i a b l e numbe r of par a meter s .

All othe r r o u ti n es ar e defined usi n g a s p ec ial k equro r d " PR EDEFINED"
a n d tw o s p ec i a l type s ANYTYPE a n d ANYFI LE. You mu s t in c lu d e in
t he sour c e progra m declarations for these routine s . Thi s is norma l l y
done usin g t h e $ 1 t o g gle t o include STDPROC S an d o t her si mila r files .
STDPROC S c ont a i n s decl arations f or procedu res a n d f u n c t i on s def in e d by
th e I S O stan da r d for Pasc al . Addit i on a l f i le s c o ntai n decl ara t ions f o r
pro ced ur e s a n d fun ctio ns whi ch are extens io n s t o t h e I SO s t a n dard such
a s stri n g routi nes. ASS IGN , IOR ESU LT et c . You ma y edit STDPROCS
an d t he s e fil es to c onta i n o n l y t he ro ut ines nec es s ary Tor a g i ven
program.

This meth o d of defining built - in r outines is pr e sent b e cause t h e ATARI
800 Home Comp u t e r has li mi t ed mem o r y for all the declarat ions and user
symbol s used in co mpil i ng l a r g e progr a ms.

17



2 . 2 .5 Er r o r Me s s ag es

Co mpi l at i o n err o r s a r e n umb er e d in t h e sa me 5e q ue n c e an d mea ni n g a s
t h os e i n ·Je ns e n a n d Wi rt h ' s "Us e r r1e.nu al a n d Re p o r b " , The er r-or
me ssa ge s , br i e f er. p l a na t io ns, a n d s ome c au s e s o f the e rr o r a r e fo un d
in Appe n d i x C.

Error 40 7 . Symbol Ta b l e Over flow :
sym bo l tab l e s pa c e l e mai ns f o r t he
al lev iat e d by br eakin g t he pro gra m

2 .2.6 Line Numbe r s

Oc curs in Phas e
c urr ent sy mbol.
i n to modu l e s.

1 whe n not e noug h
Thi s ma y be

I

c

o

ATARI Pascal all ows line nu mb ers . Wh en l ine numb ers are d esired. the
f i rs t line of th e p r o gr am source fi le mus t conta i n a n umeric va l ue. It
the n a ss ume s all lin e s c ontai n l i n e numb er s an d t h e l ine n umber mus t
s t art i n co l umn o n e . L i ne n umbers ma y be o f a n y l e ng th a n d it should
be no ted t ha t t hey a r e ign or e d by the c o mp iler.
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2 . 3 L in k er Op e r a ti on

2 . 3 . 1 In vo c ati o n a n d Co mmands

LI NK is u se d by e l e c u t ing t he l in ker fro m t he Mon it o r . En ter 'L' fro m
the Pasca l me n u foll o wed b y ( RETU RN] a n d t h e lin ker wi ll load . Th e
li n k e r wi l l t h e n p ro mp t t h e u s e r for t h e n am e o f the ma i n pr o g r a m a n d
mo d u l e s t o b e l in ked. s eparate d b y c o mma s. Th e ou t p u t i s dir e c t ed to
t h e s ame di s kette as t h e ma i n p r og r am unl e ss you sp ecify an ou tput
f i l e n a me f ollo wed by a n e ~ u a l s i g n be f ore th e main p r ogr am na me.

E xe rn p Le :

CALC. FPL I B/ S . PAS L I B/ S

D2 :CALC=CA LC. FP L I B. PASL I B/S ( CALC. COM is writ t en t o 0 2 : )

T h e a bo ve co mmand will lin k one of t he d e mo pr ograms with the run- ti me
pa cka g e. The· i ~ems to b e lin ked ma y be p r e ceded by a dis k dri ve de v ice
p r ef i x :

0 2 :CALC. Dl :FPL I B. Dl : P AS LI B/S

., ., .,
l:.. . u . e. L in ker Op tion S wi t ch es

The lin ker lets you to p l ace a nu mber of " switches" foll owing t h e file
n a mes in t h e list . Each sw i t c h is p r e c ed ed b y a s la sh (!l and is a
s i n g l e le tt er . There i s a par amet e r on t he I P and 1 0 sw i t c h e s .

2 .3. 2 . 1 Ru n - time Libr ar y S e arc h (/S )

The e l amples abo ve sh ow t h e u s e of the I S switch which. c ommands th e
l ink e r to s earch the pre v iou sly nam ed reloca table file . PASLIB. as a
l ibrary a n d e x t ract only t he ne ce ssar y mo d u l e s. The IS sw itch
ex t r a c t s mo d u l e s only from l ibraries a n d does not e xtract procedures
a n d functi ons f rom sep ar a tely c ompil ed mo d u l e s . It is position
depe n d e n t in th at it must follow the n ame of t he ru n-time library in
th e l ink e r co mmand li n e a s i n t he e xa mp le s ~ b o v e. PAS L I B is a
spe cia l l y c ons tr u c ted . s ear ch able l ib r ary . Ot h e r . ERL files s u p p l i e d
with the system. unl e ss e xplicitly s pe c i f i e d . a re not s earchable .
Us er-cr e a ted modu le s a r e not sear cha b l e . The order aT mo d u l e s within
a libra r y i s i mp or tant .

Each s e a r c ha b l e library must c o n t a i n routines in the correct order and
b e foll owed by I S for s ear c h i n g to o ccur . If IS is not specified the
e n tir e ' co n t e nts of the l i b r a r y is l o a ded .

2 .3.2.2 Memory Map (1M)

A 1M f o l l owi n g t he l as t fi le nam e d i n t h e parameter list gen era tes a
map to the. screen.

2 .3.2.3 L6ad Map ( ILl and E xt e nd ed Lo ad Map (IE)

19



c

o

A I L f o l low i n g the l a st mo du l e n ame d cause s the lin ker t o d i sp l a y
mod ule c od e and ~ata loc ~ ti on s a s th e y d I e bei n g li n ked. A I E
fol l o wing th e last module wo rks as a mo dif i e r to 1 M a n d / L and c ause s
th e li nke r to display all routines i n c l u d i n g th os e b e gi nning wi t h $ ,

?, o r @, which are r e s er v ed f or r un-ti me 1 ibr ary rout i n e na me s .

2 .3.2.4 Program (/P) and Da ta ( /0 ) Origin

To s up p o r t relocation of obj ect c ode a n d dat a ar eas. t h e lin ker
sup port s t he IP and 10 switc h es. Th e IP s wi t c h c ontrols t he l ocation
of th e obj ect area ( ROMi an d t h e 1 0 s wit c h c o nt r o l s t h e l ocat ion of
th e d a t a ar ea (RAM) . The s y nt a x is: I P : nnnn or 1 0 : n nnn whe r e "nnnn" is
a h e xe d e c imal number in the r ange O. . . FFFF.

In ad dition. if you specify 1 0 , t h e lin ker will not s a ve any of the
data a re a in the .COM file . This is a good way for r edu cing the data
s torage on diskette for prog r ams, since only the code will be loaded
f r om dis kette and not uniniti ali zed d a ta areas . Note that local file
operat ions are not guaran teed if t h i s is used because the system
d epends on the linker zeroing the data area to make this facility work
properly .

Al s o . if 10 is used. more space is g ained in the linking process
b e c a u s e the data is n~t intermixed with the code as it is being
lin ked. Using this switch is the first way to solve a n d "out of
memory" messages displayed by the linker.

Using the IP switch and 10 switch do es not cause the linker to leave
e mpt y space at the beginning of the . COM file. The philo sophy of the
linker is that if the IP s wit c h is u sed, you r e a l l y wa n t to move the
program to a n o t h e r system for execution. This means that if you
specify IP :8000, the first byte of the . COM file will be placed at
location 80aOH and not 32K of zeros before the first byte . In
addition, if you specify 10 the linker will not save any of the data
area in the . COM file . This is a good way for reducing the data
s to rage on diskette for programs s i n c e only the code will be loaded
f r o m a dis kette and not unini ti alized da ta areas .

The s wi t ch e s IP and 10 a re sp ec ifi ed after the last routine to be
l oad ed and may be in any ord er .

2 .3.2.5 Continuation Lines (/C)

If a line needs to be continu ed e nt e r IC after the la ~t character on
the l ine before pressing the [RETURN] key .

2 .3.2.6 Linker I n p u t Co mmand File (IF)

The linker lets you enter data into a file and have the linker process
the file names from the file . You specify a file with an extension of
. CMO and follow this file name with a IF (e . g ., CFILES/Fl. The linker
will read input from this file and process the names Just as if they
were typed from the computer keyboard. If the file contains more than
one line, you must use Ie after each line. If you wish to return to
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the comp ute r conso l e fo r more inpu t yo u may pl a ce Ie o n t he las t line
in thE fi l e . D a t ~ on th e c omman d line fo ll owin g t he I F is ign ore d. A
. CnD file may n o t c ontain a line containing I F.

2 .3. 2 . 7 L i n ker Sw itc h Summar y

I S

IL

1M

I E

IP :nnnn

I D: nnnn

I F

IC

S ea r c h pr e c e e d i n g name as 3 lib r ary extra cti n g on l y t he
r e~ui r ed ro utine s .

Li s t mo dules as t hey are bei n g lin k ed .

L i st a l l ent r y po i nt s i n ta b u la r f o r m.

Li st e nt r y p o i nt s beginn i n g wi th $ . ? or @ in ad d iti o n t o
oth e r en tr y poi nt s .

Relocate o bJ ec t co d e t o n n n nH.

R eloc~te da t a a re a to nnnnH .

Ta ke p r e c e ed in g f ile n a me a s a . CM D f ile c ont a i ni n g f i l e
name s (s~ e above fo r syntax ) .

Co n t inu atio n L i n e s

( 2 .3.2.8 Rel o cata b l e File Requ irement s

The di stributi o n di s kettes contain se ver a l . ERL fi le s tha t must be
lin ke d in t o th e pr og r am . The partic u la r f iles d e p end on what grou p o f
rou tin es t he compiler mus t ref e r e n ce . b a s ed on the conten ts of y our
pr o gra m. Below i s a list o f eac h f i l e a n d the routines it cont ains . If
~ou have a ny of t hese r ou ti ne s a s an unde f i n ed r e f e r e nce, t h e n l in k
th e ap pro pr i at e re locatable file t o r e sol ve the undefin e d ref e r e nce .

FPLI B

PAS LI B

GRS ND

2 .3.2. 9

F loati n g poin t re a l n umbers @ XOP . @RR L . @WRL (s e a rcha bl e )

Co mpa r is o n s . liD, a r it h me t i c support. etc .

Gra p hi c s • .sou nd . an d contr o l lers s u p p o r t

Lin ker Error Messa g e s

,

9

The linker allows up to forty n am es on the command line (or command
fi l e input) for fi le s t o b e lin ked .

Er rors en c o u n t e re d i n th e link i n g p r o c e ss a r e u sual ly
sel f -ex p la nat o r y . s uc h a s "unab le to· ope n i n pu t fi l e : XXXIXX XX" a n d
"Dupli ca te symb ol - x x x x xx x. II Duplica te s ym bol means that a r un-time
r outine or v a r i a b l e and user routine or v a r i a b l e ha ve the same name .
Und e f i n e d referen ce indi c a t es t h e a p p r o p r i a t e relocatable file has not
be e n incl uded . Ref e r · t o t he pre cee di n g p a ragra~h 6n Reloc a table File
Re qui reme n t s .
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If you r un o u t of memo r y wh i l e l in ki ng, you ma y . emo ve t h e da t a f rom
t h e (o o e s po c e with th e / D switc h. Yo u may ne e d to r un a test link
wi th t h e I D swi tch set v ery high to find out wh a t the code s i z e is.
t h en r eI in k with the ID s wit c h s e t Just abo ve the last code ad d r e s s
(with som e room for code expan si on ) .

2.3.2.10 Attributes of Lin kable Modules

The l i nk e r wi l l bind tog e ther ATAR I Pascal ma i n programs. Atari Pascal
mod u le s . a n d as sembly l a ng ua g e mo d u l e s cr ea t ed by an appr opriate
ass 2mb l e r .

c c
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2 .4 Ob Je c t Pr o g r am E x e c u t i on

Once t he s ource pro g r a m has bee n s uc c essfuliy co mpiled ~nd l ink ed wit h
the appropriat e ru n-time l i br a r i e s you may e ~ e c u t e or " Run 'l t h e
progr a m.

~he n yo u s elect "R f l for Run f r om the Pa sca l me n u, you wil l the n be
ask e d f or t h e ob jec t fi l en ame t o ru n.

D2:CALC.COM

Th e object program wi l l then be loade d int o mem o r y a n d exec ut e d.
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2 .5 ATARI Pr o gr a m-T e xt E d i t or ( MEDIT)

Th e ATARI Pr ogra m- Te x t Edi tor is a v e r s a t i l e t o o l that can be u se d t o
c r e a t e an d mo d i f y sou rc e p rogra ms wri t t e n in ATARI Pa s cal . Th i s
p ro d uc t ma y be or dere d thr o ugh t h e ATAR I P r ogr am E xc hange ( APX-20075 )
o r ma y b e pu r chase d wit h the ATAR I Mac r o Assem b l e r (C XB1 21 )

2 . 5 . 1 Running the ATAR I P r ogr a m-Text Edi tor

Th e Pa sc al menu pr ov id e s a n o p t i o n o f c al l i ng t h e ATAR I P r og r a m-Text
Edito r. Th e default v a l u e o f t his o p t i o n is d isk dri ve 2 . P r i o r to
u sin g t hi s opt io n y ou mu,t fir st ma k e t he fo llowin g mo d i f ic a t i o n s .

1 ) Co py MEDI T from t he di s trib u ti on di s ke t t e t o a bl an k di s kette on.
d i sk drive 2 .

2 ) L o ad D2:MEDIT from the DOS menu using the "IN" option to pre vent it
f rom running (this will re ~u i r e the t e mp o ra r y pr e s ence of MEM. S AV
wh ic h c an be del e t ed a f t e r wa r d s).

3; Sa ve i t ba c k fr om DOS a s f o l lows: D2 : MED I T/A. 2600, 2 601.

This app end op e ra tion tells t h e " Pas c a l " p r o g ra m poi n ter t o begin
exe c u t i o n at the MEDIT en try point .

Not e: The ap pend opera tion ma y a ls o be us ed to r un a n y as s embly
l an guag e file f rom P a s cal . The fi l e mus t be appe nd ed wi t h t h e s tart
a d d r e s s a n d s ta r t addr e s s p l u s o ne. I f the file co n s i s ts of ma n y
dis c o nn e c t e d modu le s scatt e r e d thr oughou t t he pr ogr am, ma ke s ure
t he ap pended s tart a d dr e ,s u, e d i s ~ h e r un-ti me en try po int .
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CHAPTER 3 : ATAR I PASCAL LANGUAGE SYSTEM E XTENS I ONS

,

g

This c ha p t e r de scrib es t h e f u n ctio n a n d u se of ATARI Pa s cal
ex t e n s i on s .

It c a v ers th e foll o wing a rea s :

3 .1 Mo du lar Compi lati o n

3 .2 Da t a All o c a tion a n d Par a me t er Pa ssing

3 .3 Progr am S egm e ntat i o n - Cha i n ing

3 .4 Bu i l t -i n Pro c e dures

3 .5 Non -Sta n da r d Data Ac ce s s

3 .6 I mbe d d e d As s e mbly Co de

3 .7 Gr a phi c s and Sou n d Ex t en sions
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3 . 1 Mo du l a r Compi lati o n

ATARI Pascal support s a f l e x i b l e mo d u l a r c ompi la t io n s y s t em.
P r o gr a ms ma y be d e veloped i n a mon o l it h ic fa shi o n u nt i l t he y b ecom e
to o la r g e to ma nd g e (o r com p i l e ) a n d t he n s p l i t in to modul es at tha t
ti me . The ATARI Pa sca l modular c o mp i l a t i o n s y s t e m a l l o ws full a cces s
t o pro ce d ure s and v a r i a b l e s in a n y module fr om any ot he r mo d u l e . A
c o mpile r tog g l e is p rov i de d t o al low y o u t o "hide " (i . e . mak e pri v a tel
an y gr o u p of v a r i a b l e s o r proc edure s . S ee se cti o n 2 .2.3.1 for a 
discu ss i on of th e $ E t ogg l e .

The s t r u c t u r e o f a mo d u le is simi l a r t o th a t of a program. It begins
wi th t h e res e rv e d wo r d MODULE , fo l lowe d by an i d e n t if i e r a n d
semi- c o l o n (e . g ., MODULE TES T 1; l a n d en ds with the re serv e d word
i10DEND, f o l L o ure d by a p e rio d (e . g ., MO DEND. l . In b e t ween th e s e t wo
l i n e s y ou ma y d e c La r s l a b e l , con stan t , t l.J pe , v a r i a b l e , procedure an d
functi on s ections J ust as i n a p rogram. Un l ik e a program, ho we ver,
the re is no BEGIN. . END s ection a fter the procedure and function
de c la r a t i o n s , Just the wo r d MO Dam fol low ed by a pe riod <. l.

E xamp Le :

MODULE 110Dl;

< l a b e l. c o n s b , ty p e , va r d ecl ar a tions :>

< p r o ce d u r e I fu n c tion d eclara tions and b o di e s :>

MODEND.
c

To a ccess v a r i a b l e s , proc edures a n d funct ions in
t he ma i n p r o g r a ml a new r es e rve d wor d . E XTERNAL.
used f or tw o pu rp oses .

other modules (or in
has b e e n added and is

First . the word EXTERNAL may be plac ed a fter the colon and before the
t y p e in a GLOBAL variabl e decl a ration d eno ting that this variable list
is not actually to be allocated in this module but rather in another
mo d u l e. No storage is alloca t ed for va r i a b l es decl ,red in this way .

E xa mp l e :

I, J, K, EXTERNAL INTEGER; (* in another module *l

R: EXTERNAL RECORD

END;

(* ag a i n in another module *l
( * so me f i elds * l

You MUST BE re sponsible for mat ching declarat ion identically, because
the c o mp i le r and lin'er do no t have the ability to type check .

Second. the E XTERNAL word is use d t o d eclare p rocedures and functidns
whi c h e xist in o ther mod ule~. T h es e decl ara tions must a~pear before
t h e fi r s t normal proced ure o r f unc ti o n decl ar ation in the

•
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mod u l e/ pr og r a m. E(t er n a l s ma ~ on l y be de c lar e d a t the globa l
( o ut ermo s t ) l e v e l of a prog ra m or mo du l e.

Jus t a s in v a r ia b l e dec larati o n s . t h e ATAR I Pa s cal lan guage r e~uires

y ou t o mak e su re t h e n u mber a n d t y p e of par ame t e r s ma tch exa ctl y a n d
th e r e turn ed t~p e mat c hes e xa c t l y f or f unc t i o n s . because the c ompiler
an d lin ker do n o t h a ve th e a b i l i t y to t y p e ch eck across mo du l es .
E rt ernal r o u t in es ma y NOT hav e pro c e du re s a n d f unc tions as par a met ers.

No t e th a t in ATAR I Pa sca l
c ha ract e r s a n d not e i ght .
the l eng th of id e ntifi ers
c he r s c e e r s ,

ext er n a l n a me s aTe signi fi cant o n l y to
Wh e n in t e r f acing t o a sse mb l y l anguage.
access i b le by as s embly l anguage to six

se v e n
lim i t

c

Listed b e lo w ar e a main prog ram s kele t o n an d a mo du l e s kel e ton . The
ma i n pro g r a m re f e r enc es va r ia b l e s and s ub pr o g ra ms i n the mo d u l e , and
t h e mo d u l e r efe r e nces v a r i a b l e s and s u bpr o gra ms in t he main program.
The only d i ff e r e n c e s b etwe en a main prog r am and a module are that at
t h e beginning of a main p r ogram there are 16 bytes of header code
a n d a ma i n p rog ram body fallowing the procedures and functions .

Ma i n Progr a m E xample:

PROGRAM EXTE RNAL_D EMO;

< l a be l , c on s tant, t l.J p e decl arations:>

VAR

I.J INTEGER; ( * AVAIL ABLE IN OTHER MODULES *)

K.L EXTERNAL I NTEGER; ( * LOCATED ELSEWHERE *)

EXTERNAL PROCEDURE SORT ( VAR G: L I ST; LE N: INTE GER);

EXTERNAL FUNCTION IOTEST: INTEGER;

PROC EDURE PR OC1;
BEGI N

IF I OTEST = 1 THEN
(* CALL AN EXTER NAL FUNC NORMALLY * )

EN D;

BEGI N
SORT L . .. );
(* CALL AN EXTERNAL PROC NORMALLY *l

END.

Mod u l e E xarnp Le : ( Nate t h e se are s e p e r a b e fil "s)

~ MODULE MODULE_ DEMO;

2 7



< l a b e l , canst , t :.Jp e d e c Ls r e b i o n s j-

'JAR

r
(

I.J

K.L

EXTERNAL INT EGER;

I NTEGER;

( ? USE THOSE FROM MAIN PRO GRAM *1

<* DEFINE THESE HERE *1

EXTERNAL PROC EDURE PROCl;

PROC EDUR E SORT< . . . I;

FUNC TION IOTEST : I NTEGER;

<* US E THE ONE FROM THE MAIN PROG *1 .

<* DEF I NE SORT HERE *1

<* DEFI NE IOTEST HERE *1

•>-

il
, I

c

<ma y b e ot her proc edures a n d functions here/

MODEND.

' .
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3 . 2 D3ta A ll oc~tion a n d P ar a met er P a s si n g

3 . 2 . 1 Da ta Al l oc a ti o n

In ad d ition t o acce ss ing v a r ia bl e s b y n a me , you must kn ow how
va r i a b l e s ar e all o c a t ed in memo r y . S e c t i o n 5 . 1 di s c us s es the s to r a ge
al loca t i on a n d f or ma t o f e ac h built-in sca la r da ta typ e . Va ria b le s
allocat e d in t h e GLOBAL da ta are a a r e a l locate d esse nti al ly s h o wn
h e re . Howe v e r . v a r i a b l e s i n an identif i e r li st bef ore a typ e ( e , g . • A.
B. C : INTEGER ) are allocate d i n r e ver s e o r de r (i . e., C fi rs t.
follo wing by B. f o l l owe d by A) .

E xa mple :

A
B
1. J . K
L

INTEGER;
CHAR;
BYTE;
I NTE GER;

STORAGE LAYOUT:

+ 0 A LSB
+1 A MSB
+2 B
+3 K

(; +4 J
+5 I
+6 L LSB
+7 L MSB

St r u c t u r e d data types : ARRAYs. RE CORDs and SETs r-e q u i r e additional
e z p l a nation . ARRAYs are s tored in ROW major order . For examp Ie
A: ARRAY 0 . . 3.1. . 3J OF CHAR is s tored as :

+0 AC1. 1J
+1 AC1. 2J
+2 AC 1. 3J

+3 AC2.1J
+ 4 AC2.2J
+ 5 AC2 . 3 J

+6 A[3 . 1J
+7 AC3.2J
+8 A[3.3J

T h i s is logically a one- d i men s i onal a rray of vectors . In ATAR I Pascal
a l l arrays are logically o n e-d i men si onal arrays of s ome other type .

RECORDs are stored in the sa me ma n ner as g'lobal v a r i a b l e s .

•
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S ETs a r e a lwa y s sto re d a s 32 - b y t e i t e ms . Each e le men t of the se t is
s t o r~ d a s o n~ bit . S ETs a r~ b~ t~ -ori en t ed a n d t he l ow order bit of
~ ~ ch byt e i s the first bi t in t hat by te of the set . S hown below is th e
s e t 'A' . . 'Z' :

By t e n u mb e r

0 0 01 02 0 3 04 05 06 07 0 8 0 9 OA OB OC OD OE OF 10 ... IF

0000 0000 0 0 0 0 00 00 FE FF FF 0 7 00 0 0 00 00 00 .. . 00

Th e f i r s t bit i s bit 65 ($4 1l a n d is fo u n d in byte 8. bit 1. The last
bit is bit 9 0 and is found in by te 11. bit 2 . I n this dicussion b it 0
i s the least significant bit i n the byte.

30
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3 . 2 . 2 p c ; ~ a m e ter Pa s s ing

Whe n c a l !: i n g a n d:sem b l y l a ng ua ge rout in e f ro m ATARI Pascal or c alling
an AlAR! ,-Pa s c a l r o ut i ne fro m asse mb l y l a n gu age, param e ters are pa s s e d
o n t h e st"ac k. The par a me t er p a ss ing s tack in ATARI Pas cal is dif f erent
t han the 6502 hard ware s ta c k. This sof tware stack is at loc ations 5 60 0
t hr o u g h ~6FF in me mo r y . Th e hard wa re X re g is t e r must be s a v ed and
restore d du, i n g er. e c u t io n of assemb l y l ang u~ge ro utines and is used as
the p o i ntte r t o t he sof t wa r e s tack. You ma y load t h e t o p of the s tack
us i n g "LD A $600 . X", etc. Up on e n t r y to t h e r o u t i n e , t h e top of t h e
hardwa r e sta c k c on tain s the re t ur n a d dre s s. On the software stack,
in r a v e r ss e order the d eclaration, (A.B : INTEGER,C :CHAR), would r e s u Lb
in C on ~op of B on top of A. Each par am eter requires at l east one
16-bit WW RD of " tac k s pace. A character or boolean is passed as a
16-bit wcPrd with a high order byte of 00. VA R parameters are passed by
a d d r ess. The a ddr ess r epr e s en ts t h e byt e of t h e v a r i a b l e with the
lo west mEr.:!mory a d d r e s s .

Non-s c a l@r parameters (excluding SETs) are always passed by address .
If the parame ter is a v a l u e par ame ter then code is generated by the
com p i l e r in a Pascal r outine to mov e the data . SET parameters are
passe d b ~ v a l u e on t h e s t ack a n d then t h e in terpreter i s used to store
th em.

The e xam~ 1 e below shows a typical parameter list at entry to a
proc edure:' :

P ROCEDURE DEMO (I,J : I NTEGER; VAR G:STRING, C,D :CHAR);

AT E~';TRY STACK ( 5 6 0 0 , X):

+0 D
+ 1 BYTE OF 00
+2 C
+3 BYTE OF 00
+4 ADDRESS OF ACTUAL STRING
+5 ADDRESS OF ACTUAL STRING
+6 J (LSB)
+7 J (MSB)
+8 I (LSB)
+9 I .(MSB)

The assembly language program must remove all parameters from the
e valuation stack before returning to the calling routine .

SETs are stored on the stac k with the l east significant byte on
bottom (high address) .

Function values are returned on the stack. They are placed "logically"
underneath the return address before the return is executed. They
therefore remaih on the top of .t h e stack after the calling program is
re-en tered following the re turn . Assembly language functions ·may only
r e t u r n t h e scalar types IN TEGER, REAL BOOLEAN and CHAR.
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3 .3 Pro gra m Seg~entat i o n- - Chain in g

Th ere a r e tim e s whe n p r o g r a ms e xc ee d t he memo r y ava i l a b l e and also
ma n y ti me s when se g me n ta t i o n of pro gr a ms fo r com p i l a t io n a n d
ma i ntena n c e pur p o s es i s de s i r ed . ATAR! Pas c a l prov ide s a "ch a in i n g "
mec ha nism i n whic h one pro g r am may tra ns fe r c o n t r ol t o a n o t h e r
pro gr am .

You must declar e an un ty p ed f i l e (FILE.) a n d use the ASS I GN and RESET
pr oced ures t o i n i t i al i z e t h e f i le . Yo u ma y t h e n e xe c u t e a ca l l to the
CHAIN proc edu re , passin g th e nam e o f the f i l e va ri a b l e d S a s i ngle
pa r a me t er. The r un - time li b r a ry routi ne wi l l t h e n p er fo rm t h e
ap pr o pri a t e fun c tions to l o a d in t h e f i le you o p e ne d u sing the RESET
s t at e ment . Progr am size d o e s no t matt er . A s ma l l progr am may chain to
a lar ge o ne a n d a l a rg e pr ogr am ma y c hain to a small one. If y o u
d e si r e t o c o mmu nic a te b e t we e n the ch a in ed p r o g r am you ma y c h o os e to
c o mmu n ica te in tw o wa y s : share d gl ob al va r i a b l e s a n d ABSOLUTE
var ia b l e s.

If y o u use t h e s h a r e d gl obal yar ia b l e meth o d . y o u must guarantee that
at le~st th e fir st s e cti o n o f gl o bal varia bles is t h e s a me in t he t wo
p r o gr a ms wish ing t o communic a te . The remainde r of the g l obal v a r i a bl e s
nee d not be t he sa me a n d the dec la r ati o n of e xte r n a l .v a r i a b l e s i n t h e
gl o bal s ection will not af fec t t h i s ma p p i n g . In a d d i t i o n to ha ving
ma tching d eclarati ons . you mus t u s e t h e ID o p tion switch a vailable in
t be l in ker (see s e c t i o n 2 .3.2.4) to p lac e t he v a r i a b l e s at the same
locati o n in all pr ogram s wish i ng t o c ommu n i cat e.

To use th e ABS OLUTE v a r ia b l e met h o d you wo u l d typically define a
r ecord us ed as a communica ti on a re a and t h e n define this record. at an
a bs o lut e loc a tion in e a ch module. This me thod does n o t re~uire using
th e ID sw it c h in t h e lin ker bu t does re~u i r e kn o wl e d g e of the memo r y
u s ed b y the pr o gr a m a n d syste m.

Listed bel ow are two e xample programs that communicate with each other
us i n g th e ABSOLUTE v a r i a b l e met ho d . The f i rs t program will CHAIN to
t he se cond prog ram . wh ic h wi l l p rin t the r esu l t s of th e f irst
progr am 's exe c ut i o n :
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Ex a rn p l e :

PROGR AM P ROG 1 i

TYP E
COMMAR EA = RECORD

1. J , K
END ,

INTEGER

'JAR
GLOBALS AB SOLUTE [ $ 8 000] COMMAR EA,
CHAINF I L: FI LE,

BEGIN ( * MA I N PROGRAM # 1 * )
WIT H GLOBALS DO

BEGI N
I _ 3;
J ; = 3,
K ; = I * J

END,

ASS I GN( CHAI NF I L ' 0 1 : PROG2. COM' ),
RESET (CHA I NF I L ) ,
IF IORESULT <:> 0 THEN

BEGIN
WRITELN( 'UNABLE TO OPEN D1:PR OG2.COM'),
EXIT

END,

CHAI N(CHAINFILl
END. ( * END PROG1 * )

( * PROGRAM # 2 IN CHAIN DEMONSTRAT I ON * )

PROGRAM PROG2 ,

TYP E
COMMAR EA = RECORD

1. J , K
END ;

INTEGER

VAR
GLO BALS ABSOLUTE [ $8000 ] COMMAR EA,

BEGI N <* PROGRAM # 2 * )
WITH GLOBALS DO

WRITELN< ' RESULT OF ',1. ' TIMES ',J, ' IS =', K)
END. <* RETURNS TO OPERATING SYSTEM WHEN COMPLETE * )
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3 .4 Buil t- in Pro ced ures a n d Par ameters

This sect i o n d e sc~ ib es ATAR! Pa sca l ' s b uilt- in p r o c e d u r e s a n d
functions. Each r ou t ine is d escribe d syn t acti ca l l y. fo llowe d by a
d e scription of the param e t ers a n d an e r. ample pro gram usi ng t h e
proc edure of the function . S ection 3 .4.2.5 is a quick r ef erence
of all bu il t - in pro ce dure s a n d f u nctions .
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3.4 . 1 MOVE. 110'/ER I GHT . MOVE LEFT

PROCEDUR E MO VE (SOURCE. DESTI NATI ON.
PROCEDUR E HOVELEFT (SOURCE. DESTI NATION.
PROCEDUR E HOVERIGHT(SOURCE. DEST INA TION .

NUM_BYTES)
NUH_ BYTES )
NUH_ BYTE S )

Q

Th e s e pro ce d u re s move the nu mber of by t e s co nta i n e d in NUM _BYTES fr om
t h e loca ti on n a med i n SO UR CE to the loca tion n a med in DESTI NATION.
MOVE is a sy n o n ym f o r MOVELEF T. MOVELEFT mo v es from the left end of
th e so urce t o th e l e ft e n d of t h e d e s t i na ti on . MOVER I GHT move s f r o m
the ri gh t e n d of t h e sourc e t o the righ t e nd of t h e d e s ti n a ti on (the
parameter s passe d to MOVERIGHT specif y th e l e ft hand e n d of t h e
sou rc e a n d d e s tin a ti on) .

Us e MOVELEFT an d MOVERIGHT t o transfer a b yt e from one data
structur e to a nothe r or to mo ve data arou n d wit hi n a s i ng le data
struct ur e . Th e . move i s d one on a byte lev e l s o th e dat a structur e
type i s i g n or ed . MOVERIGH T is usef ul fo r tr a nsf err ing by t e s from t h e
l o w en d of a n arr ay t o the h i g h end . Wit hout t h is p r o c e d ure. a FOR
loo p wo u l d be r e ~ u i r e d t o p ic k up ea c h c har a c t er a n d pu t it d o wn a t a
h i gh e r addre s s . r'lOVERIGHT i s a lso mu c h. mu ch f a ste r. HO'/ER I GHT is
id~al t o u s e i n an in s e rt charact e r ro u t i n e who se purp o se i s to ~ak e

r o om f o r c ha ra cte r s i n a b u f fe r .

HOVELEFT i s u seful f or tra nsfe r r in g by t es f r om one array to a n ot h e r ,
d el e ting ch ar a cters f r om a b uff e r, or moving the v a l u e s in .o n e data
s tr uctur e t o a not he r .

Th e s o ur c e an d destinati o n ma y b e a n y typ e o f va ria b l e a n d bo th n eed
no t b e o f the s a me ty pe. These ma y als o b e p o int ers t o v a ria b l e s or
i nteger s use d a s poi nters. They ma y not b e name d or litera l c o n s tan t s .
The numb er o f byte s is a n i n t e g e r expres s io n g reate r th a n ze r o .

Wat ch o u t f o r t h e s e problems :

1. S i nc e no chec k i ng i s pe r for me d as to wh e ther t h e nu mber of b ytes i s
great e r t ha n t h e s i z e of the d e s ti n a t ion. s p i l l i n g o ve r in to the
da t a st or ag e adj a cen t to t h e d e s tina tion will occur if t h e
d e s tin a t ion is not l a rge e no u g h t o hold t h e number of bytes.

2. Mov i n g ze r o byte s moVes n othing .

3 . No ty pe chec king is d one .
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E x s mp l e :

PROCEDUR E MOVE_ DEMO;
CONST

ST RINGSZ = 8 0 ;
VAR

BUFFER: STRING[ STRINGSZ J ;
LINE : STRI NG;

PROC EDUR E INS RT(VAR DEST STR ING; I NDEX I NTEGER; VAR SOURCE
STRING) ;
BEGIN

IF LENGTH(SOURCE) <= STRI NGSZ - LENGTH ( DEST) THEN
BEGI N

MOVERIGHT(DESTC INDEX J . DESTC INDEX+LENGTH(SOURCE ) J.
LENGTH( DEST) -I NDEX+l);

MOVELEFT(SOURC E CI J , DEST[ I NDEXJ. LENGTH( SOURCE ) );
DESTCO) :=CHR(ORD (DES TCO)) + LENGTH ( SOURCE))

END;
END ;

BEGI N
WRITELN( 'MOVE DEMO.. .. . . ' );
BUFFER : = : 'Ju<j'J J . Smithl 3 35 Dri ve! Lo vely. Ca . 9 5666 ' ;
WRI TELN (BUFFER j ;

LI NE : = 'Ro land ';
I NSRT(BUFFER. pose ' 5 ' . BUFFER) +2.LINE);
WR I TELN( BUFFER ) ;

END;

THE OUTPUT FROM THIS PROCEDURE :

MOVE_DEMO .
Judy J . Smit h! 355 Dr i v e ! Lovely . Ca . 95666
Jud y J. Smit h! 355 Ro lan d Di ve! Lov e ly . Ca . 95666
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3 .4 .2 EXIT

PROCEDUR E EX IT;

EXIT is the eq uivalent of th e RETURN state ment i n FORTRAN or BASIC.
It wil l leav e the curr ent proc edure /function or mai n p rogram . EX IT
wi l l a ls o l oad the regis ters a n d r e-enable interrupt s before ex it in g
if EXI T i s u se d in an INTERRUP T proc e dur e . It i s usual ly exe cuted a s
a statemen t fo l low ing a test .

Examp Ie :

PROCEDUR E EXITTEST;
(*EX I T THE CURRENT F UNCT I ON OR MAIN PROGRAM. * )

PROC ED URE EXI TPROC ( BOOL BOOLEAN ) ;

BEG I N
IF BODL THEN

BEGI N
WR I TELN( ' E XI T I NG EXI TPROC');
EXIT;

END;
WRITELN( 'STILL IN EXITPROC, ABOUT TO LEAVE NORMALLY');

END;

BEGIN
WR ITELN C'EX ITTEST ') ;
EXITPROC<TRUE) ;
WR I TELN(' I N E XITTEST AFTER 1ST CALL TO EXI TPROC ') ;
EXI TPROCCFALSE );
WR I TELNC' I N E XITTEST AFTER 2ND CALL TO EXITPROC') ;
EX IT;
WR ITELNC' THI S LI NE WI LL NEVER BE PRINTED' ) ;

END;

Outpu t:
EXITTEST .
EXI TING EXITP ROC
I N EXITTEST AFTER 1ST CALL TO EXITPROC
STILL IN EXITP ROC, ABOUT TO LEAVE NORMALLY
IN EXITTEST AFTER 2N D CALL TO EXI TPROC
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3 .4.3 T5T81T. SE TBI T. CLRBIT

FUNCT IO N
PROCEDURE
PROCEDURE

TSTBIT(
S ETBIT ('JAR
CLRBIT('JAR

BASIC_VAR .
BASIC_VAR .
BASI C_VAR.

BIT_NUM) :
B I T_ NUM);
BIT_ NUM );

BOOLEAN;

TS TBI T r e t ur n s TRUE if t h e d es i g na t ed bit in the basic_var is on. and
r e turns FALSE if the bit is off . SE TBI T s ets the designated bit in the
parameter . CLRBIT clears the d esignated bit in the parameter .

BAS I C_VAR is any 8 or 16 b it va r ia bl e such as int eger. char. byte,
wo r d , or boolean. BIT_NUM is 0 .. 15 with b it 0 on the right. At tempting
t o set bit 10 of an 8 bit va r i a b l e does not ca use an ' error but has no
e ffect on t h e end result .

These pro cedures are useful for g enerating wait loops or altering
incoming data by flipping a bit where n e eded. Another application is
in ma n i p u l a t i n g a bit mapped s cr een .

E xample :

VAR
I INTEGER;

BEGI N
WR ITELN ( r TST-,SET CLR BITS ') ;
I : = 0,
SETB IT ( I. 5);
IF I = 32 THEN

IF T5TBIT(I,5) THEN
WR I TELN ( t 1= " I ) ;

CLRBIT(I.5);
IF I = 0 THEN

IF NOT (TSTBIT(I,5» THEN
WR I TELN ( , 1= " I ) i

END;

Output :
TST_SET_CLR BITS .
1=32
1=0
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3 . 4. 4 SHR, SHL

FUNCTION SHR(BASZ: C VAR, NUM )
FUNCTION SHL(BASrC_VAR, NUM)

I NTEGER;
INTEGER;

SHR shifts t he B~SIC_VAR by NUM bit s t o the ri g h t, i n s e r t i ng 0 bits .
S HL s hi ft s the B~S I C_VAR b y NUM bits t o t h e left, in s er ting 0 bi ts .
BASI C_VAR i s . an 8 or 16 bi t va r ia b l e. NUM is a n integer e xpr e s sion .

The use s of SH R an d SHL are generall y obviou s . For ex am pl e, suppos e a
10 b it va lu e i s t o b e obtai ne d fro m tw o separat e input po r ts . Yo u can
us e S HL to r ead ~ he m in :

'JAR
PORn
PO RT2

ABS OLUT E [ $ OOOOJ BYTE ;
ABSOLUTE [ $ 0 2 3 2J BYTE;

X : = SHU PORn " $1F, 3 ) ! (POR T2 ~-< $ 1 F );

Th e above e x a mpl e reads from p o r b I . mask s out the thr e e h i g h b its
returne d fro m th e INP ar ra y, a n d s hif t s th e res u l t l eft. Nex t . this
res u l t i s l ogic a lly OR 'd wit h t h e i~pu t fro. port2, which has also
b ee n mas ke d .

T he fo l lowi n g pr oc edure d e mo n s tr a t es the ex p e ct e d result of e xecu t ing
t hes e two f un ct i o n s .

Examp l e:

PRO CEDURE SHIFT_DEMO;
VAR I : I NTEGER;
BEG IN

WR ITELN ( 'SHIFT_DEMO ');
I : = 4;
WR I TENLN( r 1= r • I ) ;
WR ITEL NC ' SH R ( I , 2) = ' , S HR(I , 2 »;
WR I TELN( ' S HL ( I , 4 ) =' . S HL ( I . 4 ) ) ;

END;

Outp u t:

SHIFT_DEMO .
1=4
SHR ( 1. 2)= 1
SH L ( I. 4 )=64

•
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3 . 4 . 5

FUNCTION
FUNCTiON
FUNCTION

HI, LO, SwAP

HI (BA5I C_VAR )
LO( BASI C_VAR)

SWAP(BA5I C_VAR )

I NTEGER;
I NTEGER;
I NTEGER;

(

HI r et ur n s th e upper 8 bits o f BASI C_VAR ( a n 8 or 16 bit va ri a b l e ) in
th e l ower 8 bits of the res u lt . LO re turns the lower 8 bits with the
up pe r 8 bits forced to ze r o . SWAP r et ur ns t h e upper 8 bits of
BAS I C_VAR in the l owe r 8 b i ts of th e res u l t a n d t he lower 8 bi ts of
BAS IC _VAR in the up pe r 8 b its o f th e re sul t. Passing an 8 bit v a r ia b l e
t o HI c a uses the r esult to be 0 a n d pas sing 8 bits t o LO does no thing.

The se functions enhance ATARI Pa scal's a b i l i t i e s to read and write to
110 ports . If a data item ha s 16 bits of information to send to a port
t hat c an handle 8 bi ts at a t ime , use LO a n d HI to send the low byte
fo l lowe d by the high byte. Si mil arly, reading 16 bits of data from a
port that se n d s 8 bits at a time ma y be per formed by . SWAPp ing t h e
first 8 bits into the high ' byte:

VAR
PORT6 : ABSOLUTE [$D234J BYTE;

The following example shows what the exp ected results of these
f un c t i on s should be:

PORT6 : = LO(Bl;
PORT6. : = HUB);
B := SWAP(PORT6) PORT6;

c
E xa mple :

PROCEDURE HI_LO_SWAP;
VAR

HL : INTEGER;
BEGIN

WR ITELN ( ' HI _ LO_S WAP ');
' HL : = $ 10 4 ;

WR ITELN( ' HL= ' , HLl;
IF HI(HL) = 1 THEN

WRI TELN( ' HI ( HL ) = ', HI ( HL » ;
IF LO(HL) = 4 THEN

WRITELN ( ' LO(HLl =', LO (HLl ) ;
IF SWAP(HL) = $0401 THEN

WRITELN('SWAP(HL)=',SWAP(HL»;
END;

Output:
HI_LO_SWAP .
HL=260
HI (HU=1
LO(HU=4
SWAP (HLl =1025
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3 .4.6 ADDR

Fur·KHON ADDR (VAR I ABLE RErEREI'C E i : I NTEGER ;

ADDR retur ns the a d d re s s o f the va r ia b l e ref er ence d . Va ria bl e
refer e nce in cl u d e s pr oc edur e /function names , s u b s c r i p t e d va r i a b l e s an d
r ecor d fie lds . It d o e s not i nclude nam e d constants , user defined
t y p e s , or any it em th a t d oes not occupy code or da t a spac e .

This functio n is u sed t o r e tur n t h e a d dr e s s of a nythi n g : comp ile t ime
t ables generated b y INLlNE, the a d dres s of a da ta struct ure t o be
use d in a mov e stat eme nt , and so o n .

PROCEDUR E ADDR _DEMO{P ARAM I NTEGER ) ;
VAR

REC : RECORD
J : INTEGER;
BOOL : BOOLEAN;

END;
ADDRESS : INTEGER;
R : REAL;
5 1 : ARRAY ( 1. . 10 J OF CHAR ;

BEGI N
WR ITELN ( 'ADDR DEMO.. ... ' ) ;
WRITELN( ' ADDR ( ADDR_DEMO' = ' , ADDR ( ADDR DEMO »;
WRITELN('ADDR(P ARAM)=', ADDR(P AR AM »;
WRITELN( 'ADD R(REC)= ' ,ADDR(REC » ;
WR ITELN( ' ADDR ( REC. J). " ADDR(REC. J» ;
WRITELN ( 'ADDR(ADDRE55) =',ADDR(ADDRES5 » ;
WRITELN('ADDR(R) = ' ,ADDR(R l);
WR ITELN( 'ADDR (51 ) = ' , ADR(S 1) );

END;

Ou tput is s ys t e m d ep end ent .
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3 .4.7 SI ZEDF

FUNCTION SI ZEOF( VA RI ABLE OR TYPE NA ME ) : I NTEGER;

S IZEOF returns the si ze or t he pa rdmete r in by t e s. It is used in move
state men t s for the n umb er of by t es t o be mov ed. Wit h S IZE OF you nee d
no t k e e p ch anging c ons t an ts a s t h e pr o g r am evo lv e s. Par ame ter may be
a n y va ria b l e: c he r a c b e r . a rr ay, re co r d, et c , or a n y us er-d efined type .

E xample:

PROC EDURE SIZE_DEMO;
'JAR

B : ARRAY[1. . 10] OF CHAR;
A : ARRAY[1. . 15] OF CHAR ,

BEGIN
WRITELN( ' S I ZE_ DEMO ');
A : = ' * * * ******** * * * *';
B : = '0123456789';
WRITELN( ' S I ZEOF ( A) = ' . SIZEOF(A). t SI ZEOF(B)= ', SI ZEOF(B»;
MOVE(B.A.SIZEOF(B»;
WRITELN("A= '. A);

END,

Output:

SIZ EOF(A)=15 SIZEOF(B)=10
A= 012345678 9* * ***

I
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3 .4.8 F ILL CHAR

PROCEDU RE FILLCHAR{ DES T INA T IO N. LENGTH. CHARACTER)

This pr oc edure fills t h e DES T INATI ON ( a packe d a r ra y of c har ac ters)
with t h e number of CHARAC TE Rs spe c if ie d by LENGTH. DES T INAT I ON is
p3cked a rr3Y of char ac ters . It ma y be subscr ip ted . LENGTH is an
integer . expression . If LENGTH is gre ater th an the length of .
DESTINATION, adJ3cent code or data is ov erwritt en. Also. if it is
neg3tive. 3dJ3cent memory can be o v erwritten . CHARACTER 1s a literal
or v3ri able of type char .

The purpose of FILLCHAR is to provide a f a s t method of filling in
large data structures with the s a me data . For instance. blan king out
buffers is done with FILLCHAR .

E xample:

PROCEDURE FILL_DEMO;
VAR

BUFFER; PACKED ARRAY[l .. 256] OF CHARi
BEGIN

FILLCHAR(BUFFER, 256.' '); {* BLANK THE BUFFERS *}

END;
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3 .4.9 LENGTH

FUNCTI ON LENGTH( STRI NG) : I NT EGER;

Th i s f uncti on r e turn s t he in t e ger va l ue o f th e l ength of the s t r ing .

E r. amp le :

PROCEDUR E LENGTH_ DEMO.
VAR

5 1 : STR ING [ 40];
BEGI N

81 : = 'This str ing is 3 3 ch ar ~c t ers l ong 'i
WRITELN(' LENGTH OF '. 8 1. ' = ' ,LENGTH( S l »;
WRITELN ( ' LENG TH OF EMP TY STRING = ' .LENGTH("» ,

END.

Output :

LENGTH OF This strin g is 33 chara cters long =33
LENGTH OF EMPTY STRING = 0
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3. 4 . 10 cor·KAT

FUNCTION CONCAT ( SOVRCE 1 , SOURC E2, SOVRCE ) : STRING;

Thi s f uncti on r e t urns a str i ng i n whic h a l l so urces in t he paramete r
l i s t ar e co ncat enate d. Th e Sou rc e s ma y be st r i n g v a r i a b l e s , string
literals , o r cha racters . A SOURCE of zero l ength can be con cat enated
with n o pr ob l em. I f t he total length of a l l SOURCES excee d s 5 6 b y t e s
th e s t r i n g is t runc at ed at 256 b ytes . See t he note under COp y in t he
next sec tio n c onc ern i ng r estrictions when usin g both CONCAT a nd COPY.

E xa mple:

PROCEDURE CONCAT_D EMO;
VAR

SI, S2 S TR I NG;
BEGI N

SI := 'l e ft l in k. r igh t l ink';
8 2 : = ' r oo t root root'j
WR I TELN(S 1. r / ' , 8 2 ) ;
5 1 : = COr'~CAT(S l, ' ', 52 , " I I ' )i

lolR ITELNISl );
END ;

~,,

,

Ii
I

left lin k.
l eft lin k,

right lin k / root ro o t ro o t
r i g ht lin k ro ot r o o t ro o t I I J 1 . 1
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3 .4.11 COp y

FUNC T ~ ON COPY I SOURCE, . LOCAT I ON, NUN_ BYTE ) S rn IN G;

c

Copy returns a string contain ing the number of chara cters spe cifi ed in
NUN_BYTES f rom S OURCE beginning a t the ind ex s pe c i f i e d in LOCATION .
SOURCE must be a string. LOCATION and NUN_B YTES are int eger
e xpr essions . If LOCATION is out of bounds or is n egati ve, no e r r or
occurs. If NUM_ BYTES is n egati ve or NUM_BYTES plus LOCATION e xceeds
t h e length of the SOURCE, trun cation o c c ur s.

E xample:

PROCEDURE COPY_DEMO;
BEGI N

LONG_STR : = 'Hi from Cardiff-by-the s e a ' ;
WRITELN ICOPYILONG_STR,9,LENGTHILONG_STR)-9+1»;

END;

Output;

Cardiff-by-the-sea

Note:

COpy and CONCAT are "pseudo" s tring returning f u n c t i o n s and ha ve only
one statically allocated buffer for the re t ur n value. Th erefore, if
these functions are used more than once wi thin t h e same e xpr ession ,
the v a l ue of each occurrence of these functions becomes the va l ue of
the last occurrence. For instance, "IF I CONCATIA.STRINGl) =
ICONCATIA ,STRING2»" will always be true b ecause the conca ten a tion of
A and STRINGI is replaced by that of A and STRING2. Also, "WRITELN
ICOPYISTRINGl.1,4), COPYISTRINGl,5,4»" writes the second set of four
characters in STRINGI twice .
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3 . 4 . 12 POS

FUNCTlON POS( PATTERN. SOURC E ) ': INTEGER;

Thi s fun c tion
oc c ur r e n c e of
is returne d.
or a liter a l.

r e t u rn s the in t eg er va l u e of the position of the f irst
PATTERN in SOURC E. If t he patt er n is n o t fo un d . a zer o
SOURC E i s a st r i n g a n d PATTERN is a strin g. a character .

PRO CEDURE POS_DEMO;
VAR

STR, PATTERN : S TRI NG;
CH : CHAR;

BEGI N
STR : = ' ABC DEFGHI J KLMNO ' ;
PATTERN := ' FGHI J' ;
CH : = 'B';
WRI TELN( ' pa s of ' . PATTERN. r i n ", S TR. ' is " POS CP ATTERN. STR» );
WR ITELN ( ' pos of ' . CH. ' in ',STR. ' is ' . POS(CH.STR»;
WR I TELN( , p a s p f "z" in'. e TR.' is ', POS ( , z ' • STR ) I;

END;

Ou tput :
pas of FGHIJ in ABCDEFGHIJKLMNO is 6
pas of B i n ABC DEF GH I J KLMNO is· 2
pa s of ' z ' in ABCDEFGHIJKLMNO i s 0
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3.4 . 13 DELETE

c

PROCEDUR E DELETE <TAR GET, I NDEX, SIZE);

This p r oc e du re is u s ed t o r e mov e S IZ E c hara cte r s fro m TARGET ,
b eginn i n g a t t h e b yte nam e d i n INDEX. TARGET i s a s tr i n g . INDEX a nd
SIZ E a re i n t eger e xpr e ss i ons . I f SI ZE i s zer o, n o a cti o n is take n . If
it is neg at i v e , se r iou s e r r ors resu l t . If th e IND EX plus th e SIZE i s
g reate r tha n th e TARGET or if the TARGET is empt y, th e da ta a nd
surroundin g mem o.y ca n be destroye d.

Exam pl e :

PROCEDURE DELETE_DEMO ;
VAR

LONG_STR : S TRING;
BEGI N

LONG_STR : =' ge t rid o f th e lea di n g bl ank s ';
WR ITELN CLONG_ ST R l ;
DELETE CLONG_ S TR, I,POS( ' g', LONG_ STR l- I l;
WR ITELNC LONG_ S TR) ;

END;

Ou tput :
get rid of t h e l e ading bl an ks

get rid of t he leading blan ks
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3 .4.14 IN SER T

PROC EDURE INSER T ( SOURC E, DES TINATI ON. INDEX j ;

This procedu re is us ed to in s ert the SOURCE i nt o t he DESTI NA TION at
the l o c a ti on s pec if ie d in IN DEX . DESTINAT IO N is a s t r i n g . SOURCE i s a
ch aracter o r string . l i t e r a l or v a r ia b l e . INDEX is an in t e g er .
e xpressi on . SOURCE ca n be e mp t y . If INDEX is out of bo unds o r
DESTI NATION is e mpty. d estruc tion of data occur s . I f inserting SOURCE
int o DESTINATION cau ses DEST INATI ON to be longer t ha n allowe d
DESTI NATION i s trun c a te d .

E , amp le;

PROCEDUR E INSERT_DEMO;
VAR

LONG_STR ; STRING;
5 1 ; ' STRI NG [1 0];

BEGI N
LONG STR ; = 'Remember May 9 ' ;
S 1 : = ' Mo t h er ' s Day, ';
INSERT (SI.LONG_STR.I0);
WRITELN(LONG _5TR);
INSERT ( ' t o celeb rate'. LONG_ SI R. 10 );
WR I TELN( LONG _STR) ;

END ;

Output;

Remembe r Mo th € i"" s Day, HalJ 9
Rer.lembe r t o cel eb r a te Mot her' s Day . May 9
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3 . 4 . 15 ASSIGN

PROCEDURE ASS IGN ( F I LE , NAM E ) ;

Use t hi s pro ce dur e to assign a n e xt er na l f i l e na me t o a fi l e va r i a b l e
prior t o a RES ET or REWR ITE. FILE is a f i l e n a me, NAt1E is a li t eral or
a v a r i a b l e s t r i n g co n t ai n i ng t he nam e of t he f il e t o be cr eat ed . FILE
mu s t be of ty p e TE XT to u s e the spe c ia l de vi c e n a me s be l ow.

Not e th a t sta n da r d Pasc al d e f in e s a " l o ca l " f ile . ATAR I Pa s cal
i mpl eme nt s t hi s fa c i l i ty usi ng t e mp o ra r y f i l e n a mes in t he f or m
PAST MPxx whe r e I'XX II is s equ entially a s signe d , s tart in g at z e ro at th e
be gin ni n g of each prog r am . If a n ext erna l fi le REWRI TE is not
prec eeded by an ASSIGN, t h e n a t emp or a r y f i le n a me will also be
a s si gn ed to this file b e fo r e cr e a t ion .

NAME is no rmally a dis ket te f i l ena me i n t h e s t a ndard format:
dn : fil ename . ext but can a ls o be a s p e c i a l device name .

De vice Na mes

E: Console screen e d i t o r dev i c e
S: Console screen outp ut d e vice
K: Console keyboard input d e vice
P : Printer output de vice

NOTE: Cassette (C :) fil es a r e not . s u p p ort e d by ATARI Pas cal.

Ex amples of ASSIGN usage:

ASS IGN (P RI NTF I LE, 'P : 'l;
ASS IGN ( F , 'D2 : MT280 . OVL'l ;
ASS I GN ( KEYBOARD, ' K: 'l;
ASSI GN( CRT, 'S o 'l ;

Not e : Af ter AS5 I GN( CRT , ' 5 : 'l y o u must u se REWR I TE , as t h e assign
do e s not open "t he file .
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3 . 4 . 16 WNB. GNB

FUNCTION GNB ( FILEVAR:
FUNCTION WNB (FI LEVAR:

F I LE OF PAOC):CHAR i
F ILE OF CHAR; CH:CHAR) BOOLEAN;

- }

I
I.

\.

Th e s e func t ion s al l ow you t o ha v e BYTE- l eve l acc ess t o a fi le in
a high spee d man n er . P AOC i s a ny t y pe t ha t i s f u n damenta l l y a P a c ked
Arra y Of Char . The s i z e o f t h e packe d arra y is o ptima l l y in t h e r a n ge
128. . 409 5.

GNB will let you r ead a f i l e a byt e at a t im e . It r e turns a va l u e of
t yp e CHA~ . The EOF func tion wi l l b e v a lid whe n t h e ph y s i c a l
e nd - o f - f i l e is r ea c h e d bu t no t based upon an y data i n th e fi le.

WN B will l et you wr i t e a 'i le a by te a t a ti me . It re q ui r e s a f i l e an d
a cha ra cte r to write . It r e tu rns a bo o lea n v a l u e t hat is t r ue if the r e
was an e rror whi l e wr iti n g that byte t o the fil e. No in terp r e t a t ion i s
d o ne on the bytes th at a r e wri tte n .

GNB a n d WNB are u sed (as o p pose d t o F~. GET/ P UT combina ti ons) b ecau se
the y a r e s ig n i f i c a n t l y f a s t er .

10
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3 . 4 . 17 BLOCKR EAD, BLOC~WRITE

~

I

BLOCKR EAD (F :FILEVAR;
BLOCKWRI TE ( F: F I LEVAR;

BUF: ANY,
BUF:ANY;

VAR lOR : I NTEGER, SZ,RB : I NTEGER ) ;
VAR lOR: INTEGER, SZ ,RB : I NTEGER),

Th e s e pr oc edur es are u s ed for dir e ct di s kett e a c c e s s . FILEVAR is a n
untyp e d f i l e (FILE,) . BUF is ~ n y v a ri a b l e l arge enough to hold the
da ta. lOR is an integer that re c e ive s t h e ret ur n e d value from the DOS.
S Z i s t he number of bytes to t r ansfer and RB should always be O.

The data is trans ferre d e i t h e r to or from the user's aUF variable for
the s p e c i f i e d number o f bytes .
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3 . 4 . 16 OPEN

PROCEDURE OP Ei"~ c ( F I LE , TITLE , RE5ULTl /

The OPEN p r o c ee- c o r e i rr c r- e e s e s t he f lex i b i l i t y o f ATA RI Pascal. FILE is
s nu file type- ' -a r- i d b l e . TITLE is a s t r- i n g c o nta i n i n g the filen ame.
RES ULT is a 'J A " HHEGER p a r- a met er- a n d upon r-etur-n fr-om OPEN has the
same v a l u e as- 10R ES ULT. The ma ximum number of riles that may be opened
at a n y · o n e t i " ..." is t hr ee n ot incl uding Con sole (E:, 5:, or K:) files .

The OPEN p r-o c.ee n o r e is the s a me as e xecu ting an A5SIGN(FlLE, TITLE),
RES ET ( F I LE ) a~, ~ RESULT : = IORE5ULT se ~u e n c e.

E xamples :

OPEN (INFILE, ' D : F NAME . OAT'. RES ULT l /
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3 . 4 . 19 CLOSE . CLOS EDEL

PR OC EDURE CLOS E
PROC EDUR E CLOS EDEL

FI LE.
FIL E,

RESU LT ) ;
RES ULT ) ;

i
• o

Th e CLOSE a n d CLOS EDEL pro c e du r es a r e u s e d f or c l o s i n g a n d c l osing
with - de l et e r e s p e c t i vely . T h e CLOSE pro c edure must b e ca l l e d to
g u ar a nt e e th a t da ta written to a f i l e u s in g an y met h o d is pr o perly
pu r g ed f rom th e fi l e b u ffe r t o th e d i s k e t t e . The CLOSEDEL is n orma l l y
u s ed o n temp or ar y f i le s t o d e lete t he m a fter us e . FILE a n d RESULT a re
the s a me as us e d in OPEN ( s ee se c ti o n 3 . 4 .18) .

Fil e s a re im p l i c i t l y c l ose d wh en a n open file is RES ET.

Th e CLOSE pr o ced u r e is use d i n th e file secti on o f t h e appen d i x.
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3 . 4 . 2 0 PURGE

PROCED UR E PURG E ( F ILE );

The PURGE procedure is u s ed t o del e te a fi l e whose nam e is s t o r e d i n a
st ri ng. You mu st f i r st ASSI GN t he name t o th e f i le a nd the n e xe cute
PURGE.

Exa mple :

I
"

'/C6

ASSI GN(F, ' D2 : I3ADF ILE . BAD' ) ;
PUR GE (F ); (* DELETE D2:I3ADF ILE. BAD * )

•
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3 .4.2 1 I ORES ULT

FIJNCTI ON I OR ES ULT : INTEGER

Af t er e a c h I/O operati on t he va l ue r e tu rn ed b y t h e I ORESULT func tio n
; s se t by t h e run- tim e lib r a ry ro utine s . On the ATAR I Home Compu t er,
t he ge ne r a l rule is t ha t a no n-zer o va lue means a n e r r o r a n d z ero is a
g ood r e s u l t .

ASS IGN ( F , ' D2: HELLO ' ) ;
RESET (F );

I F IORESULT <> 0 THEN
WR ITELN ( 'C : HELLO IS NOT PRESENT ' ) ;
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3 . 4 .22

FUNCTION
FUr'KTI ON

r-1EI1A'.IAI L,

MEMAVA I L
t1AXA'/AI L

MAXA '.I AI L

INTEGER,
I NTEGER'

The f unc t io n s MEM A'.IA I L a n d MAXA VAI L a r e u s ed in conJunction with NEW
a n d DI SPOSE to mana g e t h e HE AP memor y are a in ATARI Pas cal _ The
MEMAVAI L fu nction r e turns t h e larg e s t to ta l a v a i la b l e memor y at a n y
gi v en t ime i r r espe c t i v e of f r a gme nt a t i o n. The MA XAVAI L fu nction will
first garbage collect a n d th e n r ep ort t h e l arg e st bloc k ava i l a b l e .
The MAXAV AIL func t i on c an b e us ed t o fo r c e a ga rb age collec tion bef ore
a time-sen sitive s e c t i on oT pr o gr a mmin g .

Th e ATARI Pascal s y s t e m f u l l y supp or t s the NEW and DI SPOSE mechani sm
d e fined by the Pascal S ta n dard . Th e HEAP a r ea grows fr om the end of
th e data a r ea and the sta c k fr ame (for recursion) gr ows f rom the t o p
of memor y downwar d .
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3 .4 . 23 Gu i c k Re f er enc e Gu i d e to Bu i lt - i n Pr o c edur es g n d Par a met er s

(Alph abetica l wi thin e a c h gro up : )

Char a cte r a rra y ma nip u lat i o n ro u t i n e s

PROCEDURE F I LLCHAR ( DESTI NATI ON, LENGTH, CHAR AC TER) ;
PROCEDURE 110 'JELEFT ( SOURC E, DESTI NATION , NUM_ BYTES ) ;
PROC EDURE MOVERIG HT( SOUR CE, DESTI NATION , NUM_ BY TES ) ;

Bi t a n d by t e man ipul ati on routine s

PROCEDURE
FUNCTI ON
FUNC TI ON
PROCEDURE
FUNCTI ON
FUNCTI ON
FUNCTION
FUNCTION

CLRBI T<
HI (
LO (
SET BIT (
SHL (
SHR (
S WAP (
TSTBIT(

BASI C_ VA R, BIT_NUM);
BASI C_VAR )
BASI C_VAR )
BASIC_VAR, BIT_NUM) ;
BAS I C_VAR , NUM )
BAS I C_VA R, NUM)
BASIC _VAR )
BAS IC_VAR , BIT_NUM)

I NTEGER ;
I NTEGER;

INTEGER;
INTE GER;
INTEGER;
BOOLEAN ;

S t r i ng handli n g r o u t i n e s

c
FUNC TI ON
FUNCTION
PROCEDURE
PROC EDURE
FUNCTI ON
FUNCTION

CONCAT
COP Y
DELETE
I NSERT
LENGTH
POS

( SOUR CE1, SOURC E2 , ... , SOURCEn
( SOURC E, LOCATION, NUM_B YTES)
( TARGET, INDEX , S I ZE ) ;
( SOURC E, DESTINATION, INDEX ) ;
( STRI NG )
( PATTERN, SOUR CE )

STRI NG ;
STR ING;

INTEGER;
I NTEGER;

c
File handling routines

RELBLK) ;
RELBLN) ;

: BOOLEAN;

TITLE,
) ;

CH AR )

F ILE,
FI LE
FILE,

FILE. NAME );
FILE, BUF , l OR , NU MBYTES ,
F ILE , aUF, lO R, NUMBYTES ,
FILE, RESULT ) ;
F I LE, RESULT );
FILE ) : CHAR

INTEGER;
RESULT ) ;

ASS I GN· (
BLOCKREAD (
BLOCKWRI TE (
CLOSE (
CLOSEDEL (
GNB (
I ORESULT
OPEN
PURGE
WNB

PROCEDURE
PROCEDURE
PROC EDU RE
PROC EDU RE
PROCEDURE

. FUNC TION
PROCEDURE
PROC EDURE
PROCEDU RE
FUNCTION

Misce l l a ne o u s rou tine s

•
I

FUNC TI ON
PROC EDURE
FUNC TI ON
FUNCTION
FUNCTION

AD DR ( VAR I ABLE REFERENCE )
EXIT;
MAXAVAIL : INTEGER;
MEMAVAIL : INTEGER;
SIZEOFI VARI AB LE OR TYPE NAME I

I NTEGER;

INT EGER;

o
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3 .5 Non - Stand ard Data Acc e s s

3 . 5 . 1 Abs ol ut e Va r ia ble s

<a b s o l u t e va r > :: = ABSOLUTE [ <co nstant> ] <va r>

ABSOLUTE vari abl e s ma y be d e c la r e d if you know the ad dres s a t
compi le tim e . You decla re va r ia b l e< s l t o b e absol ut e u s ing
s p e c i a l s ynt ax in a VAR dec lara t io n. ABSOLUTE va r ia b l e s a r e not
al locate d an y s p d ~e in y o ur da ta s e g men t by t he co mp iler and you are
r esponsi b l e f o r mak ing sure that no co mp i l e r - a l l o c a t e d v a r i a b l e s
conflict wit h the abso lu te v a r i a b l e s . NOTE: STRING VARIABLES MAY NOT
EXIST below [ $1 0 0 ] in memor y .

1:
SCREEN:

ABSOLUTE [$8000] INTEGER;
ABSOLUTE [$COOO] AR RAY[ O. . 15 ] OF ARRAY [ O.. 6 3] OF CHAR;
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3 . 6 INLI NE

ATARI P a s cal ha s a very useful bu i lt-in f eature ca l le d INLINE. Th is
f e a t u r e l e ts you in s e r t d a t a i n t he mid d le of a n ATARI
Pas ca l proc edu re or function . In t his way sma l l mac h ine co de or P-co d e
s e q uen c e s an d cons t ant ta b l es ma y be in s erted into a n ATAR I Pascal
pr o g ra m.

3 .6. 1 Syntax

The syntax for the INLINE f e a ture is v e r y similar t o that of a
proced u r e call in P asca l. Th e wor d I NL I NE i s u se d fo llowe d b y a left
pa re nt he s i s "I"~ foll ow e d by an y n u mb er o f a rg u me n t s separat e d by the
slas h "/" ch ara c ter a nd ter minate d by a rig ht pare nthe s i s 1/ ) 1' . The
argume nt s betwe e n t he s lash es must b e constants o r variab le reference s
that eva luat e to constants. Th ese constants can b e o f an y o f th e
foll owing types: CHAR, S TRING. BOOLEAN. INTEGER o r REAL . Note that a
STRING i n q u ote s d oes not generat e a length byte but simply th e data
for the s tr ing .

Lite ra l co n s tants ·o f t y p e intege r wi l l be al locate d on e byt e i f th e
. v a l u e falls in th e rang e 0 to 2 5 5 . Name d. d ecl a r ed. i n t e g er con sta n t s

wh ic h will always b e al lo cated t wo bytes.

c 3. 6 .2 Applic a t i on s c
The I NLINE fa cility
co mpi le ti me table s.
o f these use s .

can be u s ed to insert code or to build
The f o l l ow i n g t wo se c t i o n s give e xa mples of eac h
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Th e pr o g r a m f r a g me n t b el ow d e mo n s t r a t e s h ow t h e IN L I NE f ac i l i t y ca n b e
use d t o c o n s t r u c t a c o mp il e tim e t ab l e .

E xa rn p l e :

PROGRAM DEMO INLINE ;

TYPE
I DFIELD = ARRAY [1 . . 4 J OF ARRAY [1 .. 10 J OF CHAR;

',IAR
TPTR : ~· IDF I ELD ;

PROC EDUR E
BEGI N

I NLINE (

END.

TABLE;

' ATARI
'Hot1E
'C OMPUTER
'S YSTEMS. . .

, I
, I
, I
, ) j

BEGI N ( * MA I N PROGRAM * l
TPTR : = ADDR ( TABLE )+5;

WR I TELN ( TP TR~[3 ] l;

END.

c* +5 Tor P-cod e oni y * >

( * SHOULD WR I TE 'C OMP UTER

6 1



3 .7 Gr a p h i c s an d S o u n d Doc ume n t ation

Th e grap h i cs l s oun d, a n d controller pack age consi st s of a n i nclude .
fi le. GSPROCS , an d a P a sc a l modul e. GR S ND. ERL. Th e i n c l u de f ile
d efines the entr y p oi n t s a vail able in t h e Pas ca l module . Th e Pasca l
mod u l e must be li nked wi t h your progr am .

To use th e pa ck age . t y p e <* $ID: GSP ROCS* > following the g lobal
v a r i a b l e s of yo ur program. and e xecute INITGRAPHIC S as th e f i rst
s tat e ment in your mai n prog r am.

E xa mp le :

PROGRAM GRSND;

.LABEL
· . . . . ;

CONST
· . . . . ;

TYPE
.. . . . . ;

VAR
· . .. . ;

<* It~CLUDE THE GRAPHICS AND SOUND DEFINITIONS * >
( *$ID :GSPROCS*>

( * LOCAL PROCED URES *>

PROCEDUR E XX XX ;
BEGI N

· . . .. i

END ;

PROCEDUR E YYYY;
BEGIN

· .. . . ;

END;

c

<* MAIN PROGRAM * >
BEGI N

I NITGRAPHI CS(S) ;

. . . . . . ;

END.

<* INITI AL IZE GRAPHICS PA CKAGE WITH A MA XI MUM
GRAPHICS MODE OF S * >

•
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Th e f o l low i n g s~ cti ons des cribe e a c h of t he it ems ava i la b l e in the
gr a phic s a n d so un d pac ka g e .

3 . 7 .1 Scr e en Typ es

TYPEs:

SCRN_ TYP E = (SPL I T_ SCREEN. FULL_SCREEN);
CLEAR_ TYP E = ( CLEAR_ SCREEN. DO_ NO T_CL EAR_ SCREEN) ;

The s e s c r ee n t y p e s are u s e d by th e GRAPHI CS p roce d ur e t o d efine t h e
t y p e of s cr een and wheth er or n ot t h e sc r e en will be c l eare d during
t he GRAPHI CS proced ure.

3 .7.2 Vari ables

VARs :

S CRNF I LE
GRRESULT

E XTERNAL TEXT;
E XTERNAL I NTEGER;

9

SCRNFI LE may be used to do s ta n d a r d Pascal 1/0 to the screen such as:

WRITE(SCRNFILE. 'A ') i

This variable will send an " A" to. the screen and dep ending on the
cu rr ent mode, the I IA

l l will be displ ayed in some manner . Note this
t ec h n i ~ u e is nor mally used o n l y in graphics modes 1 a n d 2 . For the
o t he r graphics modes, use the proc edures described b e l ow.

GRRESULT is used to de t ermine if any errors occurred during one of the
graph ics procedures. The f o l low i n g are the pr o c e du re s and functions
th a t alter GRRESULT.

INITGRAPHICS GRRESULT = o OK. 255 = ERROR
GRAPHICS GRRES ULT = o OK, 255 = ERROR
PLOT GRRESULT = RESULT FROM XI O CALL
LOCATE GR RESULT = RES ULT FROM XI O CALL
FILL GRRESU LT = RES ULT FRDr1 XIO CALL
DRAWTO GRRESULT = RES ULT FROM XI O CALL
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3 . 7. 3 Grap h i c Pro c edur e s a n d Fu n c tio n s

3.7.3.1 In it ialize Pr oc e d u r e

PROCEDURE INITG RAPHICS ( MAX_MODE: INT EGER);

IN I TGRAP HIC S must be t h e fir st s t a te me n t of a pr ogr am th a t uses the
gra phi c s a n d s o un d mod ule . Th ere i s one pa r a me ter:

Mar.imu m mod e u sed by this program should be a value
f r om 0 t o 9 .

If an error occurs, the GRRESULT = 255; o th erwise; GRRESULT = O.

3 .7.3.2 Gr aphi cs Proc ed ure

PROCEDURE GRAP HIC S 01 0 DE: INT EGER; SCREEN : SC RN_ TYPE; CLEAR: CLEAR_TYPE);

GRAPHI CS performs the same f un c t i on as the GRAPHICS statement in ATARI
BAS I C, ex cept it has thr ee para meters ins tead of one.

If a n error occurs, th en GRRESULT = 2 55; otherwise, GRRESULT = O.
c

t'JODE

SCREEN

CLEAR

The desi r ed gr a phi cs mod e 0 t o MAX_MODE

FULL_SCREEN or SPL I T_SC REEN

CLE AR_SCREEN or DO_NOT_C LEAR_ SC REEN c
3 .7.3.3 Textmode Pro cedure

PROC EDUR E TEXTMODE;

TEXTMODE closes "S:" and reopens "E: ". GRRESULT is unchanged.

3 .7.3.4 Se tcolor Procedure

PROCEDURE SET COLOR(REGI STER,HUE,LUMI NANCE : I NTEGER);

SETCOLOR per forms the s a me f unc t i o n as the SETCOLOR statement in ATARI
BASIC . GRRESULT is unchanged.

o

REGI STER

HUE

LUMINANCE

A val ue f r om 0 to 4 . Ref er to section · 9 of the -'ATARI
.4 0 0 / 8 0 0 BAS I C Re fe r e n c e Manual under SETCOLOR.

A value f rom 0 to IS. Re fer to section 9 of the ATARI
400/800 BAS IC Refe rence Manual under SETCOLOR.

A even value f rom 0 to 14. Refer to sectio 9 of the
ATARI 4 00 /800 BASIC Refer ence Ma n ua l under SETCOLOR.
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,I 3 . 7 .3.5 Co lo r Pr o c e dur e

PROCEDURE COLOR eCOLOR_VALUE: I NTEGER ) ;

COLOR pe r f orms the same fun c tion a s t h e COLOR sta te men t in BASI C.

COLOR_ VALUE A va l u e f rom 0 t o 25 5. Ref e r t o s ec t i on 9 of t h e ATARI
400 / 8 0 0 BAS I C Re f e r en c e Man ua l unde r COLOR.

3 .7.3.6 P lo t Pro c ed ure

PROCEDURE PLOT e X. Y: I NTEGER);

PLOT pe r fo r ms the sam e f un c t ion a s t he PLOT stat eme nt in ATARI BASIC .
I t pl o t s a p oi n t in t he c ur r e n t c o l or at the scr ee n posit i o n X, Y.

X t h e h oriz ont al c o o r dinate on t he scr ee n .
Y the vert i c a l coor d inate on t h e s cre e n .

GR RESULT = v a l u e of an XI O PUT cha ra c te r call.

3 . 7 .3.7 Loca t e Proc ed u r e

FUNCTION LOCATEe X, Y: I NTEGER) : INT EGER;

LOCATE per for ms t h e same f unc t i on a s th e LOCATE s ta t e ment in ATARI
BASIC . It ret ur n s t h e pi xe l v a l u e at t h e s c re en posit ion X,Y.

X th e hori z on t al c o ord i n a te o n t h e s c r ee n.
Y the v e r t i c a l c o or d i na te on the scr een .

GRR ESULT = v a l u e of an XI O GET ch a r ac t er call .

3.7.3.8 Pos it i o n Proc edu re

PROCEDUR E POSITIONeX .Y : INTEGER);

POS I TI ON perf or ms the same f un ction a s t h e POSI TION stateme nt i n ATARI
BASI C. I t move s the invis ibl e grap hic s cu r sor t o p os i tion X, Y. Not e
t h e cur sor i s not mov e d un til t h e n e xt I /O f unct i o n is p e r f or me d .

x
Y

3 .7. 3 . 9

the hori z on tal coo r d i n at e on the s cr een.
t h e vert i c al coo rd ina te o n the scre en .

Drawt o Pro cedure

PROC EDURE DRAWTO(X,Y : INTEGER);

DRAWTO
BAS I C.
X, V in

per forms th e sa me fu n c ti o n as t h e DRAWTO sta t e ment i n ATARI
I t draws a l ine from t he cur r en t g r aphics p o sition to pos it ion

th e curr ent color .

•
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x
y

th e hor iz o n t a l co or di nate on t h e s c , e en .
t he ve r t ica l c o ord i n a te o n t h e scr e e n.

GRRESULT = v a l u e of a n XI O DRAWTO c a l l .

3 . 7 .3.1 0 F ill Proc edu r e

c

PROCEDURE FILL( X, Y: I NTEGER) ;

FILL per fo rm s the s a me f un ct ion a s the XI O 18 call i n ATAR I BASIC
e .c ep t it p e rfo r ms a plot at po s itio n X,Y t o mov e t he c urs or to X, Y at
t h e en d of t he FILL.

X th e h o r i zo n t al c o ord inate on the sc reen .
Y t h e v erti c a l coordi na t e o n the s c reen.

GGR ESULT = v a l u e of an XI O FILL c all .

3 .7.4 Sound Proc edur es a n d Fu ncti ons

3 .7.4.1 Sound Procedure

PROCEDURE SOUND(VOICE,PITCH,DI STORTION,VOLU ME : INTEGER);

SOUND pe r f orms the s ame fu n ctio n a s the SOUND stat e men t in ATARI
BAS I C. It t u , n s on t h e s o u n d ch ann el i n d i c a ted by VOICE a t the
i n di c a t ed PITCH, DI STORT I ON, a n d VOLUME.

c
VOI CE

PITCH

DISTOR TION

VOLUME

3 . 7 .4.2

One of th e fo u r s o un d c ha n n e l s a t 0 t o 3 .

A va l u e be t we en 0 and 255. Re f e r to section 10 of the
ATARI BAS I C man ua l under SOUND.

I

A e v e n v a lue fr o m 0 t o 14. Re fe r t o sect i on 10 of th e
ATARI BASI C man ua l u n d e r SOUND.

A va l u e from 0 t o 1 5 . 0 is o ff ; 15 i s ma ximum volume .

Sound off Proc e du r e

PROCEDURE SOUNDOFF;

SOUNDOFF turns o ff the so u n d t o all t he so u n d cha nnels .

3.7.5

3 . 7 . 5 . 1

Con troller Functions

Paddles
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3 . 7 . 5. 1 . 1 Pa d d le Fun c ti on

FUNC TI ON PADDLE IP DLNUM: I NTEGER) : IN TEGER;

PADDLE p er for ms t h e sam e fun ctio n as the PADDLE stateme n t i n ATARI
BASI C. It ret urn s t h e c urre n t va l u e o f o n e of t he e i g h t paddle s .

PDLNUM

3. 7 . 5 . 1 . 2

Is th e paddl e n umber to Te t urn i must be a v a l u e betwee n
o an d 7 .

Trigger Fu n c t ion

FUNCTION PTRIGIPDLNUM : IN TEGER) : I NTEGER;

PT RIG per for ms the s ame fu nc t i o n as the PTRIG s t at e men t in ATARI
BASI C. It r e tu rns the cu r r e nt tr i g g e r v al u e of one of th e eig ht
pa dd les .

PDLNUM Is the paddle number to re turn ; must be a value between
o and 7 .

3. 7 .5.2 J o y s t i c k s

3 .7.5.2. I Stick Function

FUNCTION STICKISTKNUM : INTEGER ) : I NTEGER;

STIC K performs the sa me f unc t i on a s t h e STICK s ta t e ment in ATARI
BAS I C. It r eturns the curr en t v a l u e of one of t h e fo u r Joysticks.

ST KNUM Is the J o ys ti ck n umb e r to r e turn ; must b e a v a l u e
be t ween 0 a n d 3 .
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CHAPTER 4: RUN-TIME ERROR HANDLI NG
(

Th e ATAR I Pascal ~ Y 5 t em s u pport s tw o t ypes of run-ti~e c h ec king :
ra n g e a nd e xc e p ti on .

Ra n g e checking is perfo r med on a r r a y s ub s c r i p t s a n d on subrange
as s i g n me n t s . The de fault c o n d ition of t h e syste m is t ha t these checks
ar e di sabled . You may enab l e the m a r o u n d a n y s ec t ion of coding d e sire d
usi n g t h e s R a n d S X t ogg le s ( s ee s e c t i o n s 2 . 2 .3.4 and 2 .2.3.5>' Th ese
s e c t i o n s de s cribe the im p l eme n tat i o n of t hi s mechanism a n d how you may
tak e a dva n ta g e of this mech ani sm to handle run-ti me errors in a
no n -s t an da r d ma nn e r .

The general philosophy is that e rror c h e ck s a n d e r r o r routines will
se t Bool ean flags. These Boolean fl ags al ong with an error code will
b e lo aded onto t he s t a ck a n d th e built-in r o u t i n e @ERR is called with
thes e two p a r am et e r s. T h e @ERR r out in e wi l l the n test t he Bo o l e a n
pa rame t e r . If- it is f a ls e t h e n no e r r o r has o cc u r r e d ~nd t he @ERR
r outi ne will exit back to t h e compiled c o de a n d ex e c u t i o n continues .
If it is true the @ERR routine will print a n error message and lets
y o u cont inue or a b o r t .

List ed be low are the error n u mbers pa ss ed t o t h e @ERR routine :-

c
Va l u e

1

2

3

4

4 .1 Range Ch ec king

t1eaning

Di vide-by-O c h e ck

Heap overflow ch ec k

Str ing overflow c h ec k

Range check

c

i
i

1,

f

When range chec king is e n a b l e d t h e compiler generates calls to @CHK
f o r e ach array s ubscript and subrange a ssign me n t. The @CHK routine
l ea ves a Boolean value on ' t h e s t a c k a n d t h e co mp i l e r generates calls
t o @ERR after the @CHK call. If range checking is disabled and a
su b s c r i p t falls outside the v a l i d range. unpredictable results will
oc c u r . For subrange as s i g n me n t s. the v a l u e will be truncated at the
byte level.

4 . 2 Exception Che c king

Wh e n exception checking is enabled. the compiler will load the error
f l a g s (zero divide. string o verflow. a n d h eap overflow> as needed and
call th e @ERR rou tine after e ach ope ration t h a t can set the flags . If
e xce p t i on checking is di s abl ed t h e run -time routin es a ttempts to
provide a friendly action if possible: divide by z ero r esults in a
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rna x i mu rn va l ue b e in g r etu rne d , h e ap o v erflow d o e s nothi n g , a n d st r i n g
ove r f i ow tr unc a t e s .

4 . 3 Use r S u p p li e d Han d l ers

Yo u c a n wri t e y our ow n ~ER R r ou tine t o b e u s ed inst ead of t h e s y stem
r o ut i n e . You s h ou l d d ecla re t he r o utin e as :

PROCEDUR E @ERR ( ERROR: BOOLEAN, ERRNUH: INTEGER ) ,

Th e rou t i n e will be ca l l e d , a s mentio ne d a b o v e , ea c h t i me an e r r o r
c h ec k is n e ed ed a n d thi s ro ut i n e sh ould ch e ck the ERROR va r ia b l e and
el i t if it i s FALSE. Yo u ma y decide t h e ap pro pr ia t e ac tion if
t h e v a l u e is tr ue . The v a l u e s o f ERRNUM are as sho wn in sect ion 9.0.

4 . 4 Fa tal Er r o r s

" Fa t a l Err ors" me s s ag e c ~n be deciph ered for debugging purposes but
ma y b e c on f us ing . The e rro r can be trans late d to the Pascal error
me s s a g e an d to th e ATAR! s ta n da r d er r or me ssa g e . The f o l lowi n g e xa mp le
wil l i ll us tr at e t h e t r a n s la t i on p r o c e ss :

Fa tal Er r o r 64 . 88 - -> ' Pa sc a l Er ror ATARI Error

Us ing base 16 ( non~standar d. 6 4
16

100 a nd
10

8 8
16

136
10

-'

A Pasc a l 10 0 e r ro r f o r ou r ~ y s t e m r e f e r s t o a n op e rati n g sys t em er ro r .
I n t h i s e xa mple we wou l d the n l oo k at t h e ATARI Erro r 136 messa g e to
se e t ha t our err or r elates t o an 'IEOF ".

T he fo l lo wi n g a re pre de f ine d Pa scal f a tal e r r or s.

64 : Er ror whi l e c haini n g.
65: Ba d p s eudo code .
6 6 : Ba d p s eudo code .
67 : Und e f i n e d ps eudo o p code.
6 8 : S tac k ov e rflow (pr ogram t o o com p l ex ) .
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CHAPTER 5 : ST RUCTURE/ FORMA T OF A PASCAL PROGRAM
r
(

This c hapt er d e scri b es t he da t a t ype s a n d h o w t he y ar e st or e d. It al so
di sc u ss e s t h e us e o f strings.

A des c ript i on of the l a y ou t o f a .C OM f i le in memor y unde r DOS 2 .05 is
p r e s ent ed .

5 . I Data Ty pes

Thi s s ect i on de scrib es how t he st an da r d P a sc a l dat a typ es are
i mpl ~ m e n t ed in ATARI Pa sca l. Ta b l e - s umm a ri z e s t h e data typ e s .

Data Type

CHAR
BOOLEAN
INTEGER
INTEGER
BYTE
WORD
FLOATI NG REAL
STRING
SET

Si z e .

1 8 - bit-by te
1 8 - b i t - b'd t e
1 a - b i t- by te
2 8 - bit-by t es
1 S- bi t - b yte
2 8 - bi t- b'd t e s
4 8 - b i t - b y tes
1. .256 byte s

32 S -bi t -by tes

Ra n g e

O. . 255
f a l s e . . true
O. . 25 5
- 32768.. 32767
0 . . 255
0 . . 65 53 5
10 E-98 .. 10E+9 8

O.. 255

The dat a t yp e CHAR is i mpl e men t ed using one 8 - b i t by te for e a c h
c ha r ac t er . The res er ved wor d PACKED is a ss ume d on arrays of CHAR . CHAR
v a ri a b l e s ma y ha ve the ra ng e o f CHR( Ol. . CHR(255 l. Wh e n p us he d on t he
s ta c k . a CHAR v a r ia b l e i s 16 b its, wi th t h e h i g h- or d e r byte con taining
00. This is to a l l ow 00. ODD. CHR, and WRD t o work together .

' C 5 . 1. 1 CHAR c

5 . 1. 2 BOOLEAN

The data type BOOLEAN is i mple mented using o n e 8-bit byte for each
BOOLEAN v a r i a b l e . Wh e n p u s h ed o n t h e sta ck, 8 bits of 0 a re pushed to
pro v ide c ompatib il i ty wit h bui l t -i n op e rat ors a n d r o uti nes . The
r e se rve d word PACKED is al lo we d bu t does not com pre s s t he data
s t r u c t ur e any more than on e byte p er el e ment (this 'occurs with and
wi tho ut t h e pac ked i nstr ucti on ) . ORD ( TRUE ) = 000 1 and ORD (FALSE) =
0000. The BOOLEAN o perators AND , OR a n d NOT ~ p e r a t e o nl y on ONE by te .
Refer t o th e & a n d! o p e r a tor s fo r 16-bit boo lea n o p e rato rs .

I
o

:X: X:X:X :X: X:X:O /l: ( X mea n s d on' t c a re)
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5 . 1. 3 INTEGER

The da ta type INTEGER is i mp l e me n t ed u s i n g t wo 8 - b i t by tes for e a c h
I NTEGER v a r i a b Ie. MAX INT = 327 6 7 an d I NTEGERS ca n be in the ra n g e
- 3 2768 . . 3 2767 . An in t eg er s u b ra n g e d eclar ed to be wi thin the O. . 255
ran g e o cc u pi es only one byt e o f me mo r y i ns t e ad of tw o bytes . I n t e ger
c o n sta n t s ma y be h e xad ec i mal n umb er s by pr eceeding t h e hex number with
a dollar s ign (e . g . SOF 3 B ) .

5 . 1. 4 REAL

The im p l em e n t at i o n of t h e dat a ty pe REAL in ATARI P ascal is the same
as that u s ed by ATARI BASIC . Six bytes of data are re~uired to
imp l eme n t a floating point n umber. The first byte contains the
mantis sa sign , the ex po n e n t in e xcess-64. The base of the e xponent is
100. The r emaining fi ve bytes c o n tain th e ma n t is s a in binary coded
dec i iilal. Th e pre cis ion is a p p r ~ x i rna t e l y 8 d ig its .

+--------------------------------------///-----+
low mem Imantis3a sign/ e xpon ent e xcess 64: ms: 1s lhigh mem

+--------------------------------------///-----+
ms = most significant bits
Is = least signi fic ant bits

5 .1.5 Byte

The BYTE data type occupies a single by te . It is compatible with both
I NTEGER and CHAR types . This compatibility c a n be v e r y useful when
ma n i p u l a t i n g control c harac e e r s , . handling character arithmetic. etc .
Characters and integers may be assigned to a BYTE .

5 . 1. 6 Word

WORD is an u n s i g n e d, nati ve machine wo r d . All arithmetic and
c o mpar isons performed on ex pres s i o n s of t y p e WORD are unsigned.

5 .1.7 String

5.1 .7.1 Definition

The pre-declared type STRING is l i ke a pac ked array of characters in
which the byte 0 contains the dynamic length of the string. and bytes
1 through n contain the characters . Strings may be up to 255
charact.ers in length . The 'default length is 80 characters that may be
alt ered when a variable of type STRING is declared (see example
below) .
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The stri ng 'IThis i s a Wat t l e " is 16 ch ar ac t ers l o ng . The f o l lowi n g
d i ag r am s h o ws hDW t h e s e c ha r a c t e rs a r e s tore d in a s t r i n g de cl~ r e d t o
be 20 cha ,a c t e r s l ong .

l ow mern I 16 IT: h : i : 5: : i : 5: I a: : W: a : t : t : 1 : e : ? : ? : ? I ? : h i 9 h me m
- ---- - - - ------- - - - ----- - - - - ---- - - ---- - - - - - - -

If the nu mber of c ha r a c te r s in t h e stri ng is l e s s t ha n the decl ared
l e n g th . t he bytes on the e n d a re n o t d e Fi ned. No t e t ha t t h e l ength
is sto r e d in t he fi r st b yte an d t he to tal n umber of bytes re~uired

Tor t h e stri n g is 17.

Exa mple :

VAR
LONG_STR:
SHOR T_ S TR:
VERY_LONG_STR:

STRING;
STRI NGClOJ;
STR INGC255 J;

(Th is may con ta in up t o 80 ch arac t ers)
( Th i s ma y cont a i n up to 10 ch aracters)
(This may c on tain up t o 255 characters.
the ma xi mum allowed. )

5 . 1. 7. 2 Ass ignme n t

STRING;
STRING (12J ;

c
Ass i g n me n t t o a string var ia b l e ma y be ma d e v i a t he a ss ignment
s tatement. reading into a s t ring var ia b l e using READ or READLN, or the
pr e -defi ned str ing funct i on s a n d proc edures .

E xa mple:

PROCEDURE ASSIGN;
VAR

LONG_STR
SHORT_STR

BEGIN

LONG_STR : = 'Th is s tri n g may c ont a i n as ma n y a s eighty characters' ;
WRITELN(LONG_STR) ;

c

.,,
WRITE( 'type in a string 10 characters or l ess
READLN(SHORT_STR);
WRI TELN( SHORT_ S TR ) ;

I ) ;

I i

il
SHORT_STR : = COPY(LONG_STR . 1. 11 ) ;
WRITELN('COPY(LONG_STR . ) ='.SHORT_ STR ) ;

END;

Output :

This s t r i n g may contain as ma ny as eighty characters
t yp e i n a string 10 c be r e c t e r s or less ·: -f123456} (USER INPUT)
123456
COPV(LONG_STR.. )=This string m
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Th e i n di v i dual c ha r a c te rs i n a st r i n g v a r iab l e are a cces se d a s i f t h e
st r i n g we r e a n a r ray of c ha r a c t e rs . Th u s , norma l arr a y s ub c r i p t i n g v i a
cons ta nt s, v a r i a b le s , a n d exp re s s io n s all ow s as s i g nme n t a n d ac c e ss to
indi vidual byt es wi thin t h e s t r i n g . Ac c es s to the string over it s
e n t i r e de c l a r e d l e ng th is l e gal an d do es not c a u s e a run-time er ror
e ve n if a n access is mad e t o a p orti o n of the string b e yo n d t he
c u r r e n t d ynam i c lengt h . If t h e stri n g is ac t ua l l y 2 0 charac ters · l on g
a n d th e de c l ar e d l en g t h is 30 t h e n STRING [ 2 5] i s accessible.

E xam p l e :

PROCEDUR E AC CESS i
'JAR

I : INTEGER;
BEGI N

I : = 15i
LONG_STR : = ' 12 3 4 5 6 78 9 a b c d e f ' ;
WRI TELNCLONG_STR );
WR ITELNC LONG_S TRC6 ] , LONG S TRC i - 5 ]);
LONG_S TR[16] : = ' ... ' i

WRITELN CLONG_STR [ 16 ]);
WRITELNCLONG_STR li C* will s t i l l onl y wri te lS-characters *l

END;

Out p u t :

1234S6 789 a b c d e f
6 a...
123456789abc de f
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5 .1 . 7 .3 C Q ffipari~Gn s

Com p a r is o n s a r e v a l i d bet we e n t wo v a ria b l e s of ty p e STR IN G ( r e gard l ess
of t he i r l ength) or b e t we en a v a r i a b l e a n d a li t er al ~tring. L i teral
s t r in g s a r e se ~u ~ n c e s of c haracte r s betwee n s in g l e ~uo tation mark s.
Comparisons m~ y ~ l s a be ffidde bet we en a st r i n g a n d a ch a.acter . The
compi~er "forces" the ch a r a c t er to be c ome a st r i n g by using the CONCAT
buffer; th erefore. compari s on of the result of the CONCAT function and
a character is not meaningful because this c omparison woul d always be
e q u a L.

E xa mpIe :

PROCEDURE COMPARE;

VAR
S1. 52
CHi

BEGIN
Sl
52

5TRINGClOJ;
CHAR;

'012345678' ;
, 2 2 2345678 (i

IF 51 ..-: 5 2 THEN
WRITELN(51.' is less than '.52);

Sl : = 'alpha beta ';
IF Sl = 'alpha beta r THEN

WR I TELN ( 't r a iIi n g b I a n ks d o n " t rna t t e r ' )
ELSE

WRITELN('trailing blan ks count');
IF Sl = ' alpha beta' THEN

WRITELN( ' blan ks in f ront don ' ' t ma tter')
ELSE

WRI TELN( ' b l a nk s in front do matter ');
IF 51 = 'alpha beta' THEN

WR I TELN ( 51, ' = '. 51) ;
Sl := 'Z' ;
CHI ; = 'Z';
IF 51 = CHI THEN
WRITELN('strings and char s may be c omp a r e d ' ) ;

ENDi

Output:

012345678 is less than 2 2 23 4 5678
trailing blanks don't ma tt er
blanks in front do matter
a l p ha beta = alpha beta
strings and chars may be compared
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5 . 1.7.4 Re a di n g a n d Wr i t i n g S t r i n g s

S trings may be written to a tex t fi l e usi ng th e WR I TE or WR I TELN
pr o c ed ur e . WRIT ELN will ca u s e a car r iage r et u r n a n d lin e fee d
fol lo wi n g th e s tr ing . Rea ding a stri n g is a lwa y s do n e v i a t he READLN
s tat eme n t bec au se st rings a r e te r mina te d wi th a ca r r i a g e ret ur n a n d
l ine fe e d . Usi ng READ wi l l n ot work, b e c a us e t he e n d- o f - l i n e
ch a ra cte r s a re incor re c t l y proc e s s e d . Tabs are e xpande d when t he y ar e
read in to a va r ia b l e o f the S TRI NG t y p e .

5 . 1. 8 Set

Th e SET data t y p e is alway s store d as a 3 2 byte item. Each el e ment of
th e s e t is s t ored a s o n e bit . Th e l ow or d er bit o f e ach by te is t h e
fir st bi t in t h a t b yt e o f the set . S hown belo w i s th e s e t " A" .. "Z "
( bi t s 6 5 . . 122)

Byte number 00 01 02 0 3 04 0 5 0 6 07 08 09 OA OB OC . . . IF

Con t e nts 00 0 0 00 0 0 00 0 0 00 0 0 FE FF FF 07 00 . .. 0 0

75



CHAPT ER 6: CO:~PATI 8 IL I TY (

Pascal is consid erabl y more s ta n dar d i ze d tha n BAS I C. Ne a r l y eve r y
v e rs i o n o f Pasc a l is ba s ed o n a def i n i t ion o f t h e l anguage co ntai ne d
i n " P a sc al Us er Man ua l a n d Re p o r t ". by Ka t h le e n J e ns e n and Ni klaus
Wir t h. Sp r i n ger-Ve r la g . 1974. Th e Pas c al La n g uag e Sys t e m i s a
s u p ets e t of th e Pasc a l d escr ib ed i n this book . In a d d i t i o n , ATAR I
P a s c a l meets a mor e recent standar d . n a me ly t h e I SO standa r d
(In t er nat i on al Sta n dar d s Orga n iz atio n . sim i la r t o ANS I ) . I t is
ex p e cte d th a t a n y P a s c al s d evel o ped fro m no w on wi ll c e r t a inly be
co mpare d t o t his sta nd a r d . and wil l s t r i ve to meet it . ATARI has
l ear n ed the i mpor tance o f c o mp a t ib ility f r om i ts e xp erien ce with ATAR I
BAS I C. A Pasc al that me et s th e n ewly d e veloped ISO s ta n d a r d is a ver y
posit i ve s t ep t oward compa t ib ility .

A po ssi ble c omp a t ibili ty p roblem is t h a t t h e ATAR I P a s cal L ang u a ge
Sys t em is n ot e n ti r e l y compa t i b le with UCSD Pas c al. UCSD Pascal has
a t taine d c onsi de ra b l e po p u l a r i ty on s ma ll comp ute r s. Wh i le it is t r u e
that ATARI Pasc a l i s not c om p let e l y c o mp a t ib l e wi th UCS D P a s cal . it
sh o u l d be rem embered t ha t bo th v e r s i o n s ar e writt en a rou n d a co mmon
CQ, e - - Pasc a l a'S def i ned blJ J ense n and Wi r t h . Th e di fferences, though
pr esent, ar e no t a 'S signi f ic.ant a s , for ex a mp l e , t he differen ce s in
v a r i o u s BAS I Cs . In ad dition, t h e · s u p e r i o r i t y o f the P as c al L ang u age
Sys tem J ust i f i es th e i n c o mp a tib i l i t i e s i nvo l ve d .

A brief c ompa ri s o n of the featu res t ha t d i f f er b e t we en t h e two P a s c als
f o l L o ws . Part s of this c o mpa r i s o n is ne ce s sari l y some what technica l , C
a s mo s t o f the differ ences ar e de e p in the details of th e languag e.

Q
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6 . 1 In comp ata b i l itie s Wit h UCSD Pa s ca l

1 . The pr ed e fi n ed t yp e INTERACTIVE is ava i l a b l e on l y in UCS D P a s cal.
On the ATAR I Co mp u t er. a n y f i l e a s s o c i a t e d wit h th e comp ute r c o n s o le
i s a u t o matica l l y i nte r acti v e . a n d t h e r e for e thi s typ e is n o t neede d
an d wo u l d on l y c l u t t e r the l a n g uag e un n e c e s s a ri l y .

2 . The pr ed efined p r oc e d ur e SEEK is a vai la b le o n l y in UCSD Pascal .

3 . UCSD Pa s cal u s e s UNI TS t o i mp l ement modul a r c ompilati on. They are
e a s y t o un d e r st and . but a r e mu c h more r e s tr ic ti ve tha n ATARI Pa scal's
imp l eme ntati o n of mo d u l a r co mpi latio n .

4 . UCSD P a scal p ro vides SEGMENT p r o c edu res to a l l ow overla ys from
d i s ke t te . ATARI P ascal wi l l us e t h e s t an dard DOS me t hods for invo king
o ver 1 a ys .

5 . S ets can be c onsi derably l a rg er in UCSD Pascal. They are
c onsidera b l y f a st e r in ATAR I Pa scal. Th e ATARI Pascal i mple menta t ion
is mor e in ke e p i n g wi t h the s pi rit of t h e J ense n and Wirth standard .

6 . · UCSD P a scal i .. c lud e s bit-l e vel pa c ki n g o n PAC KED structures.
Bi t-l e vel pa ck i n g co sts in both t h e size of the interpre ter. and the
s p ee d of e xecution of t h e program (pa rtiCUlarly on a machine based on
t h e 6 502 microproc e ssor which do es not contain multiply and divide) .

7 . UCSD P a s cal has a co n s t r uc t EXIT < p r o c e d u r e name ) that is ·not
incl u d e d in ATAR I Pas cal , al th o ugh ATAR I P a scal permits E XIT wi t h o u t
th e p ro c edu r e na me. Man y Pasca l puri s ts fe e l th at t he c o n s t r u c t as
im p l eme n t e d by UCS D is n o t a s t ru c tu r ed c o nstr u c t, a nd is therefore
c o u n te r to the philosophy o f t h e lang u age.

8 . UCSD Pa scal includes the type LONG INTEGER that is not a vailable
in ATAR I Pa scal.

9. Se ver al f ea t ure s in UCSD P a scal are o pera t i n g system d ep e rident,
e . g . , long file n am e s . and unit 110 (similar to XI O I. These have not
be e n i mp l eme n t e d in ATARI Pa scal .
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6 , 2 Ad d it io na l F eat ure s Ava ila b l e wit h t h e ATAR I P a s c al La ngu age
S yste m

1 . The ATAR I P a scal La n g ua g e S y stem is a comp l et e I S O s t a n dard
P a s ca l. S o me of t h e ISO f e at ur e s no t inclu ded in UCSD Pa sc al a r e
c o nror man t ar r ay handlin g , pro c e du r es a n d fun ct i on s a s pa ra met e r s ,
lo c a l fil es, PACK an d UNPACK pr o c edure s . READ a n d WRI TE for no n-t e x t
files, WR I TE a n d WRI TELN o f Bo o l e a n e x p r e s s i o n s , and GOTO o u t of a
p r ocedure into a surrounding pro c edure .

2. Th e P s eudo code i mp l e men t ed i n ATAR I P asca l was optimized for the
650 2 microp r oces s or.

3 . ATAR I Pascal uses t h e sa me operat i n g sy.t e m a s all o t her ATAR I
pro g rams . ATARI Pa s c a l and ATARI BAS I C fi l e s are t he s a rn e format, and
data files can be read by e i t h e r l angua ge. Yo u do not ha ve the
inc on v eni ence of learning t wo di ffe r ent a n d incompatible operating
.'l stems ; as you do with UCSO 'Pa scal. In a d d it i o n , ATARI Pascal allows
ac c e s s to 110 in a ma nner v e r y simi l a r t o ATARI BASIC . XIO. graphics •
s o un d , game c o n t r o Ll s r s , an d n ame d dev ic es are all i mplemented .

4 . UCS D s eg ment pr oc ed ur e s a r e li mi t ed to .i x per program which limits
the d e velop ment o f larg e a p p licati on s . ATAR I Pas c a l s h o u l d a l l o w t~e

de velopment of more c omp lex a p p l i c a t i o n s .

5 . ATAR I Pascal ha. nine or t e n digi ts of pr eci sion on real numbers.
UCSD Pascal has only 6 .'5 digits of p re c isi o n .

6. ATAR I Pa scal p ermi ts th e p r og r a mmer t o tra p ·e r r o r s . and p r event
p rog r a ms fr o m a bor ting .

7. ATARI Pascal provides p ro t ection when reading in a string. If the
s tring is too long for the re c eiv i n g v a r i a b l e. ATARI Pascal will
tr unca te the string . UCSD Pa scal will overwrite the bytes following
t h e string in me mo r y . r e s u l t in g in und e fined program errors .

8 . ATAR I f ascal has ex t e n d ed the CASE s t a t e ment by adding an ELSE
cl ause . If the case s ele c ting e xpression would not result in the
e xecution of a statement with the CASE. t h e ELSE cl ause is e xecuted.
EL SE simplifies error ch e c king. E xecution of a similar unmatched
CAS E in UCSD Pascal c auses an un defined re s u l t .

9 . Modular compilation is muc h more fle xib le in ATARI Pascal . Local
stati c va r ia bl e s, e xte rnal pro c edure s a nd fu n ct io n s l o c a t e d in t he
mai n program, and e x t ernal g l obal v a r i a b l e u sage are all mi ssing f r o m
UCSD Pascal.

10. ATARI P"scal has a built in BYTE dat a type . This data type
e l im i n a t e s the use of con fus ing CAS E v a ria n t r ecords when manipulating
cha r a c t e r s as integ ers .

1 1. AT ARI Pascal has a b uilt-in WORD dat a t'dpe . An unsigned 16 - b i t
da t a type is v e r y useful for a d d re s s ar i t hme tic and machine-level
p rogr a mming .
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12. UCSD Pasc a l ~oe s no t fully i mpl e me n t c o mpatibili ty betwee n stri n g s
a n d c ha r a c t e r s. St r i n g s and ch ar ac te rs a re tot a l l y c ompati b le in
ATARI Pa s ca 1.

13 . F or sy s t e m d epe nd e nt a ppli c a ti ons. ATARI P a sc a l al low s rel a xa ti on
o f t y pe ch ec king rul es. This r el a xati on a l low s ma ch i ne 1 /0 a n d me mo r y
man i p u lat io n t o be ~ o ne wi tho ut clu t t eri ng t h e pr o gr a m wi t h co nfu sin g
CASE va r ia n t re cord s .

14 . ATAR I P a s cal h a s the bu i lt- i n b i t - ma ni p ul a t i on r ou t i nes TS TB IT.
S ETBI T. CLRBIT. S HL , an d S HR. Bit ma n i p u lati o n in UC S D Pas ca l mus t be
d one wit h CAS E v a r ia n t reco r ds . whi c h a r e co nf us i n g a n d ma chi n e
de p endent .

1 5 . In both ATAR I P a s cal and UCSD Pa s caL the GET/ PUT file 1 /0 is
qu it e slow. ATAR I P asc al a l s o con ta i ns GNB a n d WNB, wh i c h are high
s p e e d 1 /0 r ou tin es f o r byte 1 /0 .

16. ATARI P a scal full y i mplement s t h e NEW a n d DI SP OSE pr oc edures.
including fr agmen ta ti on man ag ement a n d r e- u se of di spo s ed a rea s . UC SD
Pasc al imp l eme nt s a muc h mor e r es tr i c t ed ve r s i o n of t h e s e procedure s .
This f e a t u r e is ' v i t a l t o a ny pro g r a m do ing d yn a mi c da t a ma n a g e me n t.

17. ATARI Pas cal a l lo ws f 'Jll USe of f i le s . IJCSD Pas c al d o e s not all ow
local f i Le s . fil es i n r e c o r d s . or a r ra y s o f f i l e s.

18 . ATARI Pa sca l in c l u d e s t h e ADDR func t io n . Th is re t u r ns t h e addr ess
of a va r i a b l e . proc edure. or f u n ct i o n . Thi s fun c t i on is u s e ful wh e n
do i n g machine d ep end en t p r ogr a mming .

19. ATARI Pa s ca l has a built-i n I NLINE f eat ure t hat c a n b e us ed t o
ge ne l a t e com pi le-time c o n s t an t dat a . Th i s f ea tur e eli min a t es ru n- t ime
initi al izat ion of c ons t ant tabi esl incr e a sing ex e c u t i o n sp eed and
decr e asing co de s ize .

2 0 . ATARI P a s cal a l l ow s out p ut in any n umbe r base fr o m two thr o u gh
s i x t e e n.

2 1. ATAR I P ascal all ow s i n p u t o f ei ther d ec i ma l or h ex n umb e r s .

2 2 . ATARI Pascal has no t e xte nd e d the par a met e r l ist on a n y ISO
s t a n da r d routine (specific ally RESET a n d REWR I TE ). For ac es s i n g
e x t e r nal f i l e s. a n e w pr o c e dur e ( AS S I GN ) has been added .
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CHAPTER 7: LANGUA GE DEFI NI TION
(

c-

7 . I I ntroduct io n

Chapte r 7 def ines t h e language f eatures o f ATARI P a s cal th at are
c o mmo n to ea c h im p lementat io n of t he com pile r. I t i s assu me d he r e th at
yo u ar e familia r wit h Je nse n a n d Wi rth's " Re po r t" a nd/ o r 't h e I SO draft
s t a n d a r d ( DPS / 71 85l . Th e ATAR I P a s cal f e a tur e s tha t differ fr o m t h o s e
in th e I SO s ta n da r d a n d in ·Je n s e n a n d Wirth ''5 "R e p o r t " , are described
by section . In eac h sec t io n , BNF (Ba ckus Norma l F o rm ) s y n t ax is
prov i de d fo r refere nc e . T he comp let e BNF desc ri p t io n of t h e l a ng u age
i s prese nt in a n a p p end ix . Ea c h section c orrespon ds t o Wirth 's
"Re p o r b " .

80

c



7 .2 Su~ma,y of t h e ATAR! Pasc a l Lang u2ge

F ea tures of the I SO P a scal include th e dat a types REAL . INTEGER. CHAR.
BOOLEAN, multidi men si' onal ARRA YS . u s er -defin ed RECORDS, POIrHERS
t y pe s . file va r ia b le s . u s er -d efi n ed TYPES a n d CONST ANTS, a n d S ETS
( i mpl e men t ed in t h i s ve r s io n with a base t y pe of 256 one byte
e le me n t s ). ENUME RATED t y p e s , a n d S UB RANG E t y p e s.

Also included in ISO Pascal are PROCEDURES . FUNCTIONS, and PROGRAMS.
Pas sing procedures a n d functions as par ameters to a Pascal routine are
pa r t of the I SO s t andard. a s we l l as conformant arrays. Arrays of the
sam e index type a n d el em ent type but different sizes may be passed to
t h e same proc edure. Ext ernal pa ra me t e r s with the PROGRAM statement
are supported at the synta x le vel .

TYPED and TEXT files are supported as defined in the standard using
the Pascal routines RESET. REWRITE, GET, PUT, READ, WRITE. READLN, and
WRITELN. The defa ult 1/0 files INPUT and OUTPUT are defined.

All ISO statements are supported including WITH, REPEAT. . . UNTIL, CASE,
WHILE loops, FOR loops, IF.. THEN. . ELSE, and GOTO.

PACK and UNPACK are supported. but do no~ affect the outcome Qf the
program (data structures are always pac ked at the byte level). NEW
and DISPOSE are implemented; they allocate and deallocate HEAP space.

Modular compilation is a n extension of the ATARI compiler. Variables
and routines may be made public and lor pri vate and may be called from
any other module or from t h e main program.

The extended data types STRING. BYTE, and WORD are imp lemented in the
ATARI Pascal compiler . The STRING type includes a length byte followed
by the maximum number of bytes possible. Routines are supplied to
INSERT a character or a string. DELETE from a string , find the
POSition of a character in a string, COpy a portion of one string to
another, and CONCATenate two or more strings and lor characters
togethe • . BYTE is a one-by te data item for representing numbers f.om 0
to 2'55. WORD is two bytes for the 8-bit CPU .

Additional procedures to manage files on diskette are implemented . A
file on diskette is associated with an internal file and may be clo sed
or deleted .

Manipulating BITS and BYTES is done using routines to TEST, SET,
CLEAR, SHIFT RIGHT, and LEFT. return HI or LOW of a variable, and SWAP
the high and low bytes of a v a r i a b l e .

Miscellaneous routines to access items in a program are to return the
address of a variable or routine, return the size of a variable or
type, move a given number of bytes from one memory location to
another and fill a data it em with a certain character. Also, the
amount of HEAP space avaiiable at any given time is accessible .
Garbage collection on the HEAP is supported .
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Logica l operators for non -G ooleans a r e i mplemente d.

HEX li t e r al numbe r s ma y be use d wit h a do l la r s i g n ($ ).

I nc l ude fi le s a re supporte d .

An ELSE c l a u se o n the CASE s t a t e me n t is provide d.

(

•

1
I

c

Program CHAINING i s supported.
p r o g r a m i s tot a lly replaced by
spac e ma y be maintai ne d across

Chaining
cod e for
a CHAIN.

is such that the cod e f o r o n e
the next pro gram. bu t he a p
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7 . 3 Notatio n , Te r mi n o Lo o u, an d Voca bu l a r y

< l e t t e r :> .. - A B C D E F G H I J
K L M N 0 P G R S T
U V W X Y Z a b c d
e f 9 h i J k I m n
0 p q

, r s t u v w x,
Y I @

< d i g i t~ - 0 1 ., ., 4 5 6
, 7 8

, 9~ ~
, ,

A B C D E F ( on l y allowed in HEX nu mbers)

< s pe c i a l symbol:> - (reser ved words are listed in the appendix)
+ * I = 1<) .r :>~

.'- ) = ) c ] A
~-

-
(the f ol l owin g a r e add i t ional
( . ) l \ l?l l $

C. is a s yno n ym for [
. ) is a synonym for ]
? and \, are s y n o n y ms
!, and are synonyms

&<

or s u bs t i t u t i ons:
~..(

The sy mbol " @" is a legal l et ter in ad d i t i on to those listed in t h e
"Report" . This s ymbol has been added because the run-time library
r ou t i n e s are written using this sp ecial c h a r a c t e r as t he first l~tter

of t h e i r name . By a d d i n g "@" conflict with u s e r names is a voided but
users are allowed t o call these routines . See section 7.4 for further
i n f or ma t i o n.

A comment beginning with 11( *1 1 must end with 1' *)11 .

< comme n t > - ( * < any ch a rac ters :> * )
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1 _ 4 L d e n t i s i s r- s , Numb e r s , an d S tr ing s ,

~'::i deil t i f i e r )

<le tte r or digi t~

<: le t te r)
< le t t e r~

{ <l etter or d i git o r un der sc ore»
: < d i g i t:>

< d i g i t se ~ue n c e~

<u nsi g ne d i n teger>

< u ns i g n e d r eal>

<u n s i g n e d numb e r>
<s c a l e f a c tor )
<s i g n)

- < d i g i t) {<digi t ) }
- $ < dig it se~ue n c e~

< d i g i t se ~u e n c e>

< unsig ne d in teger )
< uns igne d i n t e g er:>
E < sca l e fa ct o r)
<u n s i gne d in teger)
<u n s i g ne d i nteger
<u n s i g ne d inte g e r:>
+ : -

< d i g i t se ~ue nc e >

< d i g i t s equenceJ

E < s c a l e fact o r ~

< u n s i g n e d r eal>
l < s i g n>< un s i g n e d i n t e g e r:>

<s t r i n g:> '< c ha r ac t e r> { < c haract er»' , t

}

c

Al l i d ent if iers are s ignif i c ant t o e i g ht c harac t e rs. Ext e r n a l
i de n t i f i e r s are signific ant t o eit he r s i x or se ven char a cters
d ep en di n g upon usa g e. The u n d e r s co r e cha r ac ter ( is legal between
l e t t ers a n d digi ts in a n ide n ti f ie r a n d is ignor ed by the co mp i l e r
(i. e . • A_B is eG.ui val en t to AIl ). I den tif i ers may b egin 'Jli t h an "@" .
To a l l o w d e claration of e x t e ~n al run-time rout ines wi thin a
P a s c al pr o g r a m. Users are, in ge n e r "a l , ad vised to a void the "@II

chara ct e r t o eliminate the cha nc e o f conflict with run-time routine
n ame s .

Num b e r s ma 'J be hex as well a s d ec imal. P lac i n g a " $" i n front of an
in t e g e r n umb e r c au s e s i t t o b e i n te r prete d as a hex number by th e
c ompi l er . The s y mb o l < d i g i t:> no w in c lu des : "A" , "B Il

, li e", "0 11
, "E"

a n d IIF " . Th e se ma y be upp e r or l o wer c i se.
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7 .5 Co n st ant Def ini tions

<c onst a nt ident i iier >
'( c o n s t a n t )

<co n s t a n t d e fin atio n/ ::=

I:: i de nt i f i e r >
~ unsi gne d num b e r~

<sig n><u ns i gn e d nu mb e r>
<consta nt i de n ti f i er )
<sig n><con s ta n t id ent if ier)
< st r i ng)
< ide n ti f i e r> = <con sta n t>

I n a d d iti o n t o a l l consta n t de c l ara t i o n s a vailable in sta n da r d Pa scal .
ATARI P a s c al s u p p o rt s d ecla r a tio n o f a null st r i n g cons t a n t :

E xa mp Ie:

nlJ lls tr = , , .
•
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7 . 6 Da ta Ty p e Defini tions
,t

<t ype >

< t y p e d ef inition): ; =

< s im p l e t ype:>
<st r u ct ure d t y p e:>
< p o i nte r typ e:>
<id ent ifi e r > = < t y p e >

7.6.1 Simple Types

< s im p l e type)

< t y p e id e ntifier)

7 .6.1 .1 Scalar Types

<:s ca la r t yp e:>
< s u b ra n g e typ e:>
< t y p e i d e n t i fier :>
<i d en ti fi er :>

< s c a l a r type:>. ( < i d e nt i fi e r { , < i de n t i f i e r :> } )

c

7 .6.1.2 Standard Types

The f o l l owi n g types are stand ard in ATARI Pascal.

I NTEGER
REAL
BOOLEAN
CHAR

BYTE
WORD
STRI NG

Three additional standard types e xis t in ATARI P ascal . Refer to the
Ap p e n d i x for information on representation a n d usage of all standard
a n d structured types .

STRING : Pac ked array ( 0 . . n J o f char
byte 0 is dyn amic length byte
bytes 1 . . n are c haracters

c

BYTE Su brange 0 .. 255 with s p e c i a l attribute that i t is compatible
also with CHAR type .

WORD Un signed native machine wo rd

7 .6.1 .3 S ubrange Types

< s u br a n g.e type> : : = <constant~ < c on s t a n t )-

o
7.6.2 Structured Types
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< st r uc t ure d type )

< un pa ck e d s t r u c t ur e d typ e )

- < u n p a ck e d st r u c t u r e d type )
FAC~ED <un packe d st ruct ur ed ty p e )

- <a r r a y type >
< r e c or d type>
<s e t t y p e)
< f i l e t ype)

The r e s e r ved wor d P ACKED i s d e t e c t ed a n d h a ndl ed by the ATARI Pascal
com p i l e r a s follows :

All s truct ur e s are pack e d at t h e BYTE l e v el e v e n if the PACKED
re se r ve d war d i s no t fou n d.

7 .6.2.1 Arr ay Ty p e s

<ar ray type>

< stri ng arralJ~

<max le ngt h)

<inc ans t)

< i nt canst id>
<n or ma l array>

< i n de 1. ty p e>
< c o mpo n e n t t y p e )

- <na,ma l a,ra y;
< stri n g e r r aq >

- S TRING < ma x l ength )
( < i n t c o n s t ) ]
< e mp t,. >

: = . < u nsi gne d i n te g ~r )

< i nt c a ns t id )
: = < i d e n t i f i e r)

- ARRAY e < i n d ex type) {, < i n d e x type )}] OF
< c o mpo n e n t type)

- < sim p l e t yp e>
- <ty pe)

9

Va r i a b l e s o f t yp e STRI NG have a de fa u lt leng t h of 81 by tes ( 8 0 da t a
c ha r a c ter s) . A di fferent l ength c an be spec if ie d in square br a c kets
f o l l ow i n g the wo r d STR I NG. The l ength must b e a c o n s tant (e ith e r
li t e ral o r d e c la red . e. g . • STRI NGeS] or STRI NGe xy z ] (w here xyz i s a
c ons t ant ( x yz=10) ) . I t r e p r e s en ts t h e l e ng th o f t he DATA por t ion
( i . e , on e mor e by t e i s ac tu a l ly a l l oc at e d fo r t h e l eng th) .
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7 . 6 .2.2 Record T y p e s (

< r e c o r d typ e:>
< f i e l d l i s t :>

< f i xe d part)
<r e c o r d secti on>

<va r i a n t part:>

<va r i ant ::>

<case label l ist)
< c ase lab e l '>
<ta s field:>

RECORD < f i e l d l i s t :> END
< f ix e d part:>
< f i xe d part> ; <va r i a n t p a r e>
<va r ia n t part::>
<r e ~ o r d se c t i o n~ {i<recor d s e c t i o n :> }
< f i e l d identifier:> { , < f i e ld identifier:>}
< t y p e:> : < e mp t y:>
CASE < ta g field :> <type identifier:> OF
<va r ia n t> {; <variant) }
< c a s e l abe l list:> : {<fie ld list:»
< e mp t y:>
< c a s e la be l:> { , <cas e labe l:> }
< c o n s ta n t :>
< i d e n t i f i e r :>
< e mp t y:>

7 . 6 .2. 3 Set T y pes

< s e t ty pe)
< b a s e t y pe:>

- SET OF < base t y pe:>
- < s im p l e t y pe:>

Th e max i mu m r ange o f a base t ype i s O. . 255. For exa mp l e . a s et of
CO.. 10 000) is not legal . Th e se t of CHAR or se t of 0 . . 255 is l egal
b ut s et of 0 .. 256 is not .

•
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7 .0.2.4 F i l e Ty p e s

<file type) : : = fi Ie { of < t y p e »

Untype d · fi les ~re a llowed . They a r e use d fo r CHA INING a n d are a ls o
use d wit h BLOC~READ and BLOCKWR I TE pr oc edures . Be extremely caref u l
whe n usin g untyped files .

When you wis h t o r ead ~ f i l e of ASCII charac te rs an d use implie d
conversi on s f or in tegers a n d real n umbers use the pre-defined typ e
TEXT. TEX T i s NO T the s ame a s FILE OF CHAR. It ha s con ve rs ion implie d
in READ a n d WR ITE procedur e cal ls a n d al so may b e us e d with READLN an d
WRITELN. A f i l e of t ype TEX T is dec lare d i n th e f o l l ow i n g man ne r: "VAR
F : TEXT". The rt, CORRECT s yntax f or d e cl ar i ng a TEXT file is "VAR F :
F I LE OF TEXT" . S ee th e ap pendix on Pa s cal f i l e handling .

7 .6.3 Po i nte r Ty pes

<pa inter typ e~ : ;= A<ty p e identifier~

Poi n ter type s a re identical to the standa r d ex ce pt that weak ty pe
c h e c king exists whe n the RELAXED type checkin g featur e o f the c omp i l er
is ena b l e d I t h e d e f a ul t ) . I n t his case. po inte r s and WORDS used as
po i n t ers a r e co mpa t ible in a l l c a s e s.
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7 .6.4 Typ~s and Assignment Comp a tibility

The mo s t c o mmon standard Pasc al que s t i o n c onc erns t ype conflict
e r r o r s m~ s s ages from the c ompiler . Type s must b~ identical if the
va r ia b l e is pas~ed to a VAR par am e ter. Ty p es must be co mpatible for
e x pr e s s i o n s a n d as s i gnme n t stateme n t s. To un de r sta n d the dif f erence
b~twee n c o mpatible a n d identi c al t yp~ s , th ink of t y p ~ s as poin ters to
compile-time r~cords. If you d~clare a t y p e l s u c h as T=ARRAY [I . . 10J
OF INTEGER), then anything declared as type T really points to the
re cor d des cribing type T . If, on the other hand , you declare two
v a r i a b l e s a s foll ows:

VAR
Al
A2

ARRAY [1. . 10J OF INTEGER;
ARRAY [1.. 10J OF INTEGER;

they are not identical . The compiler creat~d a new record for each
t y p e and therefor~ Al and A2 do n o t point to t h e sa me record in memory
at compile-time . The g eneral rule is that if you cannot find your way
back to a type definition, th~n the types are not identical .

CHR, ORD, and WRD are type con v erson op erators that generate no code
but tell the compiler that the foll owing 8-bit data item is .t o
be considered type CHAR, INTEGER, or WORD respectively .
Th ese operators may be used in e xpressions a nd with parameters except
'JAR parameters.

Be l o w is a section from the ISO draft standard IDPS-7185)
avail a b l e f r o m the American Na t i o n a l St andards Institute.
stan dar d definition of compatible types is as follows:,

which is
Th e ISO

c
Types TI and T2 shall be designated compatible if any o f the four
s tate ments that follow is true .
(a) TI and T2 a re the same type .
(b) TI is a subrange of T2 or T2 is a subrange of TI, or both TI and

T2 are subranges of the same host type .
lc) TI and T2 are designated packed or neither TI nor T2 is

designated packed .
( d l TI and T2 are string-types* with the same number of components .

. . . Assignm~nt co mpatibility . A v a l u e of type T2 shall be d esignated
as si g nme n t - c o mpa t i b l e with a type TI if an y of the five sta tements
that follow is true.
lai Tl and T2 are the s ame type, that i s neither a file-type nor

a structured-type wi th file compon ent (this rule is to be
interpreted recursi vely) .

(b) TI is the real-type a n d T2 is the in teger- type.
(c) TI and T2 are compatible ordinal-types~* and the value of type

T2 is in the closed interval s p e ci f i e d by the type Tl .
(d) TI and T2 ar~ compatible s~ t - t y p e s and all the members of the

value of type T2 are 'i~ the closed interval specified by the
base-type of T1.

(e) Tl and T2 are compatible string-typ es* .
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3et-types an d
clo sed in terva l

a n d T2 are c o mpa t i ble
type T2 i s not i n th e
of the ty p e T1.

At a n y place where t h e rule of as~igr.ment-r ompatibility i~ us ed :
( a ) It sha l l be a n error if Tl and T2 are compatible ordina l -type s * *

an d th e valu e of type T2 is n ot i n t he c l os ed in t er val sp ec ified
by t he t y p e T1.

( b J I t sh a l l b e a n erro r if TI
a n y mem b e r of the va l u e o f
spe ci f ie d by the base-ty pe

~ S tring-types in ISO P a 3cals a re arrays of characters .
~~ Ordin a l ty pes a re name d s ub range s o f n umbers or e n ume r at i o n s .

7 .7 Declarat io n an d Denotatio ns of Variable s

<va r i a b l e :>

-ee1.te r na l va r >

- <va r >
<exte r n a l v a r:>
<ab s ol ut e v a r:>

- < EXTERNAL <va r)-

<a b s o l u t e v a r > ABSOLUTE [ <c o n s ta n t:> ) <va r >

-Cva r > <e ntir e va ria b l e>
< c o mpo ne nt vari a b l e>
< r e fe r e n ce d v a r i a b l e>

ABSOLUTE v a r ia b l e s may b e d eclared i f you kn ow the a d d r e s s at c omp i le
tim e . Yo u de c l a r e v ari abl e ( s ) to be absol u te using s pecial sy n ta x i n a
VAR de cl aration . ABS OLUTE v a r i a b les a re not al loc ated a ny sp ace i n
y our data se g me n t by t h e c o mpi l e r a n d you a r e respon3ible f o r ma king
s ur e th at no c ompil e r -all oc a t ed v a r i a b l e s c onflict with the ab solute
va r iab l es. NOTE : S TR ING VARIAB LES MAY NOT EXIST AT LOCATIONS < = $ 100.
Th i s i s d o n e so th at the run-time ro u t i n e s c a n d e t ect t h e d i f f e r e nc e
b e t we en a stri n g a d dr e s s a n d a c ha r act e r o n t h e t o p of the sta c k.
Ch arac ters ha ve the h igh byte of 0 when pr es ent on the s tac k. Aft e r
the colon ( :) and before the type of v a r i ab La t s ) , you place the
keyw o r d ABSOLUTE f o llowed by t h e a dd r e s s o f t h e v ari a b l e in brac ket s
( L . ) :

I : ABSOLUTE [ $ 8 00) I NTEGER;
SCREEN: ABSOLUTE [ $ COOO) ARRAY[ O. . 15) OF ARRAY[ O.. 63) OF CHAR;

•
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7 .7. 1 Enti r e '·..J.a r i -3 b l e s

< e nt i r e va r i a b l e>
<va r i a b l e i d e n ti f i e r >

<va r ia b l e i dentifi e r >
< i de nt i fi e r )

7 . 7 . 2 Co mpo n e n t Va r ia b le s

< c o mpone n t v a r i a b l e:> :: =
\

<in d exe d v a ri a b l e >
<fie l d de s i gnat o r >
<f i l e bu f f e r :>

7 .7.2.1 In d e xed Var ia bl e s

< in de xe d va r i a b l e ~

< a r r a y v a r i a b l e >
<ar ray v a r i a b l e> [ <e xpression:> {. <expression:>}]
< v ari a b le :>

STRING v a r i a b l e s are to be tr e a t ed as a PACKED array of CHAR for
subscripting purposes . The v a l id r an g e is 0 . . maxlength. uih e r e
ma x l ength is 80 for a default length .

7 .7 .2.2. Field Designators

< f i e l d designator:>
<r e c or d variable:>
< f ie l d identifier:>

7 .7.2.3 File Iluffers

<record Y~riable)·

< variable>
<identifier>

<field identifier:>

c
<file buffer>
< f i l e v a r i a b l e :>

< f i l e v a r i a b l e :> A
<vari able >

7 .7.3 Referenced Variables

o

< r e f e r e n c e d variable>
< p o i n t e r variable:>

< p o i n t e r v a ri a b l e>A
<va r i a b l e >
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7 .8 E xpre s s ions

<u ns i g n e d ccn s t ant~

-(f act o r )-

< s e t>
< e l em e n t list)

< e leme n t :>

<term)-
< s i mp l e expression)

<e x p re s s i o n ::'~

.: =

< un s i g n e d num b e r >
<s t r i ng>
NI L
< c o n s t a n t id en ti fier >
<:varia bl e)-
<unsigne d const a nt)
<functio n desi g n a t o r~

( < ex p r e s s i o n > I
< l o g i c a l NOT o perat o r> < f a c t o r >
< s e t :>
[ < e l e me n t list> J
< eleme n t> { , <el ement :>}
<e mpt y>
< e1. pres s i o n)-
<ex press i o n> <e xpression:>
<fa ct or> < mu l t i p l y i n g operator> <factor>
<te r m>
<s i mp l e e xpr ession > <a dd i n g operator:> <term:>l
(a d d i n g op erator) < t e r m>
< s im p l e ex pr e s s i o n )
< s i mp l e expr ession ) < r e l a t i o n a l operator>

<simple e ~pression>

An addit"ional category of oper a tors on 16-bit variables are &,
(also: I, (also \ and ?l d enoting AND, OR and ONE's complement NOT,
re specti vely. These ha ve the s ame prec edence as their e~uivalent

b o o le a n operators and accep t any type of operand with a size <= 2
bytes .
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7 .8 . 1

7 . 8 . 1. 1

Oper at or'S

The Op era tor NOT

< l o g i c a l NOT o pe ra t or > : : =NOT : \ , ?, .

7 . 8 . 1. 2

\ a n d? are NOT ope r a t ors for n o n-Bo o lea n o p e rat or s .

Mult i p ly i n g Ope r a t ors

<mu l t i p l y i n g operator» : ; = * I / : DIV : HOD : AND: &

~ is an AND ope r a to r on n on-Bo ol ean o per a t o r s .

7 . 8 . 1. 3 Add ing Operators

<a dd i n g operator) : : = + : - OR :

<synonym II is an OR op erator on non-Boolean operators .

<rel.ational e p e r a t c r s > : : = = :c
7 .8.1 .4

7.8.2

Relational Oper ators

Function Designa tors

< :>= IN c

< f un c t i on designator>

{ f un c t i o n i dentiTier~

<f unc ti on i de n tif i e r>
< f u n c t i on id entifier>
< i den t i fie r>

..

< pa r m> {. <parm>}
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7.9 Stat~ments

< s t a t e me n t:>

<u nl abe l le d

"C la be i)-

s ta t e ment:>

-:: la b e l :> : -'::u nl a b elle d st a t e ment ::·
<u n l a belle d s t a te me n t :>
< s i mp l e stat em e nt:>
< s t r u c t ur e d s t a t e me n t >
< un s i g n e d in teger~

7 .9. 1 Si mple St a tements

< s i mp l e sta t ement :> - < a s s i g n e d s t a t ement:>
< p r o c e d u r e st a tement:>
< g o t o sta t e me n t :>
< e mp t y s tatement:>

< e mpt y statement~ - < e mpt y)

7 .9.1.1 Assignment Stat ements

<a : s i g nme nt sta t e ment/ < v a r i a b l e:> : = < e 1. p r e s s i o n >
< f un c t i o n i dentifier) := < ex p r e s s i o n)

To the list of exceptions to assignment compatibility add :

1 . I n teger e xpressions ma y be assigned t o v a r i a b l e s of t y p e poi n ter .
For e xamp Le :

TYPE X =

VAR P
I

RECORD
<* field

END;
·'~· X ;

INTEGER;

declarations *)

10

. P : = I + l ;

\
2 . E xpressions of type CHAR may be assigned to variables of type

STRING.

3 . Variables of type CHAR and literal characters may be assigned to
var i a b l e s of type BYTE.

4 . E xpressions evaluting to t h e t ype WO RD may be a s s i g n e d to pointer
v a ri a b les .

5. Expressions evaluating to the type INTEGER may be assigned to
variables of type WORD.
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7 . 9 . 1. 2

< pr o ce d ur e

< pr o c e d ur e
< pa r m>

The ma x im um
( 5 0) .

Procedu r e Sta t emen ts

s t-3 t e m ent::.~ : : :;;: "':: pr oc e d ur e id en t i fi er::-{< parm) {, < pa r m) } )
< pr o ce d ur e id e nti f i e r )

id enti fi er~ ; < i d e n t i f i e r >
< pr oce d ur e i d ent i fier>
<fu nc t i on id e nti f ie r
< ex pr e s s i o n>
-( v a r i e b 1e:>

nu mb er of par a me ters f or a pro c edure or function is fi fty

7.9 .1 .3 GOlD S ta t e ments

< g o t o statement> : :1= goto < l a b e L>

7 . 9 . 2 S tructured Sta t emen ts /

Cst r u c t ur e d sta t ement> : := Cre pe t i t i v e s t a t ement>
Cc on d i t i o na l s t a t ement>
< c omp o un d stat emen t >
<with s ta t e ment >

7. 9 .2. i Compo un d S t a t e men ts

Cco mpo un d stateme n t > ::= BEGIN Cs t a t e me n t > {, <sta tement>} END

7. 9 . 2 . 2 Co nditional S t a t e ments

Cc on d i t i o na l stat e ment> : : = Cc as e s ta t ement>
Ci f s tatement>

c

7. 9 .2. 2 . 1 If Sta t ements

Ci f st a t e men t > :: = IF Cex pre s si o n> THEN < s t at eme nt> ELSE Cs t a t e me n t>
IF Cex pre s si o n> THEN Cs ta t e me n t>

7.9 .2.2.2 Case S t a te men t s

AIARI Pascal implements an ELSE clause on the CASE statement. In
ad d iti on •. if the se l e c t i ng exp re s s i o n do e s not match any of the case

< c a s e sta tem e n t)

< c a s e list:;,

Cla b e l list>
< c a s e lab eL:>

CASE Ce xpr e s s i on > OF
Cc a s e list> { , Ccaselis t>}
{ELSE Cs t a te me n t >}
END

Cl a b e l l ist> Cstateme n t>
Ce mp t y>
< c a s e label > {, Ccase label>}
Cn on - r e a l short scalar constant>

c
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s e l e c t o r s . t h e pr o g r a m f l ow wil l " d ro p t h r oug h" the CASE s t a t e men t .
Th e 5t a~ d a, d s a Y3 th is c o n d i t i o n i s a n e r ror .

E xam p l e :

CAS E CH
'A' :
I G I :

OF
WR I TELN ( , A r ) ;

WR I TELN ( , G ' ) ;
ELSE

WR I TELN( ' NOT A OR G')
END

7 .9. 2. 3 Re p e t i t i v e Stateme n t s

-(re pe t i t ive s ta t e ment:> -: : = < r e p e a t s t a t ement >
< wh i l e st a t e ment >
< f or s t a t e ment>

,
7 . 9 . 2 . 3 . 1 Wh i l e S t a te me n ts

<wh i l ~ s t a t e ment~ .. - WHI LE < e , p r e s s i on > DO < s t a t e me n t >

7.9.2.3.2 Repeat Sta t e me n t s

<re pe a t s t a t ement > . . REPEAT <s tat ement> {. <statement)} UNTIL
< ex pr e s s i o n>

7 . 9 . 2 . 3 . 3 For S t a t e men t s

< f or s t at e ment:>
<f or l ist>

< c t r lva r:>

FOR < c t r lva r > : = < f or lis t> DO <s t a t e men t>
< e , p re s s i o n > DOW NTO < e, pre s s i o n >
< ex p r e s s i o n~ TO < e xpr e s s i o n)
<va r ia b l e>

7 .9. 2. 4 With Sta t e ments

<~ i t h s ta t e ment>
< r e c or d v a ri a b l e l i s t » . -

WITH < r e c o r d va ria b l e list> DO < s t ate me n t>
< r e c o r d v a r i a b l e> { , <record v a ri a b l e>}

Note that t h e I SO stan da r d di f fers from Pa scal defin ed by J e n s e n and
Wirth in that only LOCAL v a r i a b l e s are allowed as FOR loop control
v a r i a b l e s . This pr e v ents such pr~gramming errors as the inad vertent
use of a GLOBAL v a ri a b l e as a FOR con trol v a r i a b l e wh en nested five
le vels d e ep .

Yo u ' r e limited to 16 FOR a n d / or WITH s t a te ments in a single
procedure / funct ion . This l i mi t a tion is 50 t h a t the c o mpiler can
allocate a fi x e d n um b er ~f tem po r ar y lo ca tion s (16 words) in the da ta
segment f or t h e p r oc e dure / f unction.
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7 . 10 Pr o cedure Decl ar a ti ons

<p roce d ur e decl a r ation>

<b l o c k:>

<proce d ur e h eading>

-': par ml i s t:>

Cf pa r m:>

- EXTERNAL <pro ced u r e h eadi ng :>
<proce dur e h e ad ing > < b l o ck>

- C la be l d ecl ar a tio n part :>
Cco ns ta nt de fini ti on part :>
Cty p e defini t ion pa r t:>
Cv a ri a b l e decl ar ation par t:>
Cp r o c f un c declaration part:>
Cs t a t eme n t pa r t:>

PROC EDUR E Ci de n t i f i e r:> <parm l i s t:>
PROC EDURE <i dentifier:>;

Cf pa r m) {, Cfparm)} )

< p r o c e d ur e heading :>
Cfunction heading :>
VAR Cp a rm group:>
Cparm group :>

c
Cpa r m group :>

<conformant array>

~ : = Ci de n t i f i e r:> {, Cidentifier:>} :
Ct y pe identifier :>

<identifi er) {,<identifier)}
< c o n r o r ma n t array>

ARR AY [ Ci n dx t y p:> {;Cind.typ} ] OF
< c on a r r a y 2>

c
'':: c ana rray2)-

Ci ndx t yp:>

Co r d t y p i d :>

Cs c a la r type id entifier:>

< s u bra n g e type identifier>

Cla be l declaration part:>

<c onstant definition part >

Ct y pe definition part:>

- Ct yp e identi fier:>
Cco n f or ma n t array :>

< i de n t i f i e r>.. < i d e n t i f i e r )

Cs c a l a r type identifier:>
Cs u br a n g e type identifier:>

< i de n t i f i e r>

< i de n t i f i er>

Ce mp t y:>
LABEL Cla b e l:> {, Clabel :>}

-( e mp t y)
CONST

< c o n s t a nt definition>
{ ;~constant definition>}

- <e mp t y:>
TYPE

Ct y pe defini tion)
{; <type definition)}

< or d t y p i d:>
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< varid b l e d ecla r ~ tio n part) ; - <empt y)
',IAR

<va ri a b le dec la r at i o n)
{ ;<v ari a ble d e cl aration)} .

9

<:pr ocf unc part:>

< pr o c or func/

<sta t eme n t part:>

- {<:pr o c or f unc:> ; }

- < pro c e d ur e declaration:>
< f un c t i on d eclaration:>

- < comp o un d stateme n t :>
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7 . 10 . 1 Sta n da r d P ro c edu r es

The f ollowing is a list of ATARI Pa scal b u i lt - i n procedures . S e e
Ch ap t er 3 for p ~l ~me t er 5 a n d Usage. Th ese pr oc edures are pre-declared
in a sco pe s urr o unding the pr o gr am. Th er e f o r e, a n y user routines of
th e same nam e will tak e pr e c e d en ce.

NEW
DELETE
r10V ELEFT
LO
SW AP
ADDR
SIZEOF

DI SPOSE
COPY
MOVERIGHT
S ETBIT
TSTSIT
MOVE

EXIT
CONC AT
CLRBIT
SHL
LENG TH
MAXAVAIL

INSERT
FILLCHAR
HI
SHR
POS
MEMAVAI L

7. 10. 1. 1 File Ha ndling Proc edu res

I

•

All s ta n da r d file handling proc edures a re incl uded. In addition the
pro cedure ASSIGN(F, s tring) is added where "F II is a file and !'string"
is a literal or va r i a b l e s tring . ASS IGN ass igns the external file name
c ontai n e d in the st.ing t o file F. It i s us e d preceding a RESET or
REWRITE. See S e ction 3 .4. 15 f or mo. e de tail s .

Listed below are the names of the file handling procedures :

C
GET PUT RESET · REWRITE CASSIGN CLOSE CLOSEDEL PURGE
OPEN BLOCV,READ BLOCKWRITE READ
CHAIN P AGE I ORESULT
GNB WNB WRITELN
WRITE READLN
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7 . i O. 1. 2 Dyn a mi c A l IQ c a ti on Pr o c edu res

NEW DI SPOS E

In a d d i t i o n t o NEW a n d DISPOSE. MEMA VA I L a n d MA XAVA I L a re also
i n cl u de d.

7 . 10.1.3 Da ta Tr a ns f er P r o c e dur es

PACK ( A, L Z )

7 . 10.2 FORWARD

UNPACK (Z, A. I )

f

,

For ward procedure de cl ar a ti ons ar e i mp l e men ted in ATAR I Pa scal . It is
r e c ommen de d th a t th is fe at ur e n o t be u s ed unles s s t ri c t Pa scal
confo rmanc e is re q uire d. The th r e e pass c omp i le r, ma ke s f orwa r d
decl ar a tions un ne ces sa r y .
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7 . 10.3 CONFORMANT ARRAYS

Not e t ha t th e I SO s t a n da rd ha s a d d e d the CONFORMANT ARRAY SCHEMA for
pe s s i n q arrays of si milar struc t ur e (i . e. I sa me n umber of di mensions,
c o mpa t i b l e index type, an d s ame Ele me nt t ype ) , but different upper and
lOIJJer b o u n d s . YOIJ may now p e s s , for e xa mp l e , a n a r r aq dim ensioned as
1. .10 and an arrdY 2 . . 50 t o a p r o c e d ur e e x p e ct i n g .an e r r e q , You
define the array as a VAR pa r amet e r a n d in th e pr oc ess of declaring
t h e a r r a y , you also d e f ine va ri a b l e s t o ho l d t h e up p e r and lower bound
of th e array. These up p er a n d l o we r bou n d i t ems ar e f i l l e d in at
RUN-TIME by the g en erated c ode. To pa s s ar r ays in this man n e r , the
index type must be c o mpa t i b l e with the type of the confor mant array
bounds .

Be l ow is an e xa mple of p a ssing tw o ar rays to a pro c edure that
displays the conten ts of th e a r rays on t h e f ile OUTPUT:

PROGRAM DEMOCON;

TYPE
NATURAL ~ O. : MAXI NTi · ( * FOR USE IN CONFORMANT ARRAY DECLARATION * 1

PROCEDURE DISPLAYIT (c
'JAR

Al
A2

ARRAY [1. . 10J OF I NTEGER;
ARRAY [2.. 20J OF INTEGER ;

G
VAR ARI : ARRAY [LOWBOUNDJ .. HIBOUND: NATURALJ OF INTE GER

) ,
(* THIS DECLARATION DEFI NES THREE VARI ABLES:

ARI
LOWBOUND
HIBOUND

THE PASSED ARRAY
THE LOWER BOUND OF ARI (PASSED AT RUN-TIME)
THE UPP ER BOUND OF AR1 (PASSED AT RUN-TIME)

VAR
I : NATURAL;

(;; CDr'lPATIBLE WITH THE I NDEX TYPE OF THE CONFORMANT ARRAY *)

BEGIN
FOR I := LOWBOUND TO HI BOUND DO

WRITEU~('INPUT ARRAY[', 1. 'J=', ARHIJI
END,

BEGIN (* MAIN PROGRAM *1

DISPLAYIT(A1 1; (* CALL DISPLAYIT AND PASS A1 EXPLICITLY AND
1 AND 10 IMPLICITLY * 1

102

c



9

DI SPLAYI T< A2)

END.

( . · CALL DI SPLAY I T AND PASS A2 EXPLICITLY AND
2 AND 2 0 IMPLIC ITLY. )
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7 . 11 Func t ion D~ clarations

<f L1n c t i o n d e c L> EXTERNAL <f u n c t i on h eading >
<f unct i o n h~ a di ng > < b l o c k>

< f u n c t i on hea d i n g> : : = FUNCTI ON < i de n t i f i e r>< pa r ml i s t > :<r e s u l t type >;
FUNCT IO N < i d e n t i f i e r > < r e s u l t t y p e > ;

<r e s u l t type> - < t y p e iden ti fier>

7 . 11. 1 S tandard Functions

Listed below are the names of t h e standard funct ions supported:

ABS
EXP
ODD
WRD
EOLN
MA XA VAIL
LENGTH

SGR
LN
TRUNC
CHR
EOF
ADDR

SIN
SQRT
ROUND
SUCC '
IORESULT
SI ZEOF

COS
ARCTAN
ORD
PRED
MEMAVAIL
POS

c
7 .11.1.1

7 .11.1 .2

7.11.1.3

Arithmetic Functions

Predicates

Transfer Functions

c
WR D(x ) : The v a l u e x (a va r i a b l e or ex p r e s s i o n ) is treated as the WORD
(unsigned integer) value of x. Int eger literal constants are not of
to,/pe WORD: Therefore, if W is of tlJpe word, W: =3 is illegal. and you
must use W : = WRD(3).

7. 1 1. 1. 4 Further Standard Functions

File handling : (F is a file variable . See files in appendix .

PUT(F) GET (F) RESET(F) REWRITE(F) PAGECF) EOF(F) EOLN(F)

Dyna mi c Alloca tion: (T'n is a v ar i a n t record selector. P is a pointer)

NEW( P ) NEW(P,Tl,T2, .. . • Tn ) DISPOSE(P) DISPOSE(P,Tl,T2, ... • T~)

Da ta Transfer Procedures: (See page 106 of Jensen and Wirth for a more
complete description . )

PACK(A, r. Z) UNPAClI,CZ. A. I)

Arithmetic functions :
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AB S(X) OR ABS ( I )
SG R (X) OR S GR ( I )

s pe c i a l .e t ur n s the type o f it s d . g ume n t
i f p a ss e d i n t e g e r ret urn s in tege r, e t c .

Tr an s f er fu n cti ons: ( S C 1 S a non - r e al sh o r t s ca l a r )

18pl e men t ed at c ompi l e -t ime a nd g en er ate no code:

ODD( SC) : BOOLEAN ORD(SC) : INTEGER CHR(SC )

Impl emented at run - time a n d do g en er ate code:

CHAR WRD (SC ) WORD

9

SUCC( Cany s c a l a r type e xc ept r eal » PRED(Ca n y scalar type e x~ept

l e a l :»
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7 . 12 INPUT AND OUTP UT

ATAR I Pa scal s up p ort s all s t anda rd Pas cal I /O facil i t i es.

7. 12 . 1 THE PR OCEDURE READ

Rea d i n g i nt o su bra ng e s is i mpl e me nte d b ut n o ra n g e c h ec k ing is
pe rf o r me d, e ve n wi t h ra ng e chec kin g t ur ne d o n.

7 .12. 2 THE PRO CEDURE READLN

'::r e a d c a l I:> Re ad or r e a dln> { ( { < f ileva r> .} {<v a r l i s t :> } )}

<rea d or r ead In :> : : = READ : READLN

< f i l e v a r >

<v a r l i s t :>

<va r i a b l e:>

<variabl.e> {, <vari able~}

7. 12 .3 THE PROCEDURE WRITE

7 .12.4 THE PRO CEDURE WRITELN

<wr it e c a l l > : =<write or writeln:> {( {<:filevar:> .} {exprlist})}

<we xpr > {, <we xpr >}c
<wr i t e or writeln~

<ex pr l i s t :>

WRITE WRlTELN

c
<we xp r >

<wi d t h expr:>

<d e c e xpr:>

<e xp r e s s ion > { : <width exp > {: <de c exp r :>}}

- < e x p r es s i o n:>

- '::e xp r e s s i o n:>

To wri t e i nt e g e r s with a b a s e o th er than t e n use a neg ati ve decimal
plac e f i e l d speci fier .

Fo r e xam p l e :

WRITE ( I : 15 : -16)
( * t hi s writes I in HEX*)

You ma y n o t use f unctions t ha t p er form i n p ut or output as a parameter
t o a WRITE or WRITELN s ta t e ment . The se include acc ess routines such as
GNB. Th e file pointers b ec o me mod i f i e d by t h e reading routines.
c a u sing t h e outpu t to be do ne t o t he inp ut file .

7 . 12. 5 ADDI T I ONAL PROCEDURES

See Section 7 .10.1 .1

WO RD input and output is not p erformed with the standard READ and
WRI TE procedures. Two new proc edures are READHEX and 14RITEHEX. These Q
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n~ w proce dures allow Hex I /O o n va r i a b le s of a n y o ne- , tw o - , or
f o ur - b lJt e t y p e such as i n t eger , ch a r , byte s u b r a n q e . enume ra t e d , uio r-d .
and long integ er . See the s e ct i o n i n Ch a p te r 3 .4 o n AfARI Pascal
e xten sion s .

1 0 7



7 . 13 PROGRAMS

< pro gra m> < p rog ram h e ading > < b l o c k> .
<modu le head i n g>

<lab e l dec larati o n par t>
< co n stant definition p a r t>
< t y p e definition part>
<va r i a b l e declaration part>
< p r o c f u n c declaration part>
MODEND .

< pro g ram he ading> - P ROGR AM < ide n t i f ie r > ( < p r o g parms)

<mo d u l e heading )

< pr o g parms>

MODULE < i d e n t i f i e r> ;

< i d e n t i f ie r> <, <identifier>}

c

The above is identical to the s t a ndard with the addition of modules.
Re ier to Chapter 3.
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APPEI-1D 1X A: LAI-JGUAGE SY NTA X DESCR 1PT! ON

< le t t e r > - A B C D E F G H I J
K L M N 0 P G R S T
U V W X Y Z a b c d
e f g h i J k 1 m n
0 p q r s t u v w x
y z e

< d i g i t :> - 0 1 2 '"> 4 5 6
,

7 8 9~ •
A a c D E F (only allowed in HEX nu mbers)

<s pe c i a l symbol> o 0 - <r es e r v ed UJ o r ds are listed in appendix B}
+ ... / = <:> ..- :>~

/ - ' 0- ) [ ] ~
~- ~ -

- ,

<the following a r e addi tional or substitutions :}
( ) \ ? • $ to!.•

<. is a s qn o num for [
0 ) is a synonym f or ]
\, and ? are syn onyms
~, and are s yno n y ms

~"!

.r" . ' ... . ...
~_ l tj e n \i l i l e r .; < lette r> {{letter or digit or uns core>}

< l e t t e r or digit> -( l e t t e r > : < d i g i t:>

< d i git sequ ence~

<un s i gn e d integer >

-C uns i gn e d real>

< un s i g n e d number~

< s c a l e factor:>

0= { d i gi t> «digit>}

- $ < di gi t seq uence:>
< d ig i t sequence:>

< u n s i gn e d in teger:>
< u n si gn e d in t eger:>
E -( s e a l !! f a c t or:>
<uns ign ed in teger:>

- < uns i gne d integer:>

- < un si gn e d in teger :>

< d i g i t sequence :>
< d i g i t s!!qu!!nce:>

E < s c a l e factor:>

< u n s i gn e d r!!al:>

< s i gn:><un s i gn e d integer :>

< s i g n)-

<s t r i n g:>

- + : -

, < c ha r a c t e r> {<character~}'
, ,

9
< c on s t a n t identifier:>

< c o n s t a n t )

<i d e n t i f i e r:>

- < un s i g n e d number~

< s i g n><uns i g n e d number~
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< c onst a n t i de n t i fi er :>
< s i g n?<consta n t i d en ti fier ~

< s t r i n g)

-(c o n s t a n t definition:> . . = < i d e n t i f ie r)- = <co ns t a n t::>

< t y p e :> - < s i mp l e t ype:>
<s t r u c t ure d type :>
< po i n t e r t 1dpe >

<t y pe definit ion ) - < ide n t i f i e r > = < t y pe >

<si mp l e type :> - <s calar ty p e:>
<s ub rang e t y p e :>
< ty p e i den t i f i er :>

< t y pe id ent i fier :> - -= < ide n ti f ie r:>

< s c a l a r type:> : := ( < i de nt i f ie r ) {, <i de n t if i e r:> }

< 3 u br a n g e type/ : : = < c o nsta n t ; < co ns t a n t:>

< s t r u c t ur e d type :> - < un pa c ke d structured type:>
PACKED < un pa c ke d structured type:>

<u n pa c ke d struc tured type) - <a r r a y t y p e:>
<r ecord t y p e:>
< s e t t yp e :>
< f i l e t yp e:>

c
<a r r a y type:>

< s t r i n g array )

- <no r mal array >
-(s t ring array>

S TRI NG < ma x le n g t h:>

<ma x length:>

< i n c on s t :>

< i n t const id)

<n or ma l arr ay)-

< i n d e ;r: ty p e)-

<c o mp on e n t t yp e )

-- - ( C i n c ons t:> )
<empty :>

< un s i g n e d integer:>
< i n t const id )

< i de n t i fi e r:>

ARRAY ( < i n d ex type > {, <inde x type:>}) OF
< c omp on e nt type )

< simpl e t y p e :>

< ty pe>

<re c o r d type :> RECORD < f i e l d l i s t > END

I
< f i e l d li st) < f ix e d

< f i x e d
p e r t >
part ) <va r i a n t part)-
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< f i xe d partj

<varia n t par-t >

<record s e c t i o n .> {i<:r ecord section:>}

<r e c o r d sect i Q n ~

<va ri a n t part:>

< f ie l d id entifi er)- {, < f i e\l d i d en tifier)} : < t y pe) :
<emp to}:>

CASE <t a g field :> < t y p e id entifier ) OF
<va r ia n t> {; <va ri a n t > }

<va r i a nt :; < c a 'S e l abel
<e mp t y>

lis t. «field list»

<case label list);: = < c a s e label> { , < c a s e label:>}

< c a s e label > - < c onsta n t :>

< tag field> - <identifier>
< empty :>

<s e t t y p e > - SET OF < ba s e type>

< ba s e type> - < s i mp l e type)

< f i l e type > - fi 1 e {of <type)}

( <va r i a b l e> - <va T'>e < e xt e r n a l var>
<a bso l u t e vaT' :>

< e x t e r n a l val") - EXTERNAL <va T>

< a bs o l u t e v a T') - ABSOLUTE [ < c o n s t a n t> ) <vaT'>

<var:> < e n t i r e v a r i a b l e >
<compon ent variable~

<r efe r e n c e d v a r i a b l e/

Decl aration of v aria b l e of t y p e STRI NG:

< i d e n t i f i e r:> {, <identifier:>} : STRING {[<constant»}

< e n t i r e v a r i a b l e :> <variable identifier>

< v a r i a b l e identifier> .. = <ioentifier>

< c o mp o n e n t v a r i a b l e> . - = '-::: i n d e x e d v a r i a b l e:>
< f i e l d designator>
< fi l e buffer>

< i n de xe d variable> - <array v a r i a b l e> [<e~pres~ion>'{,<expression~}J

< a r r a y variable>
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< f i e l d d e s i g natar)

<r e c or d va riab le)

< f i e l d i d e n tifi er :>

< f i l e buffer :>

< f i l e va r i a b l e:>

<re c or d v a r i a b l e >

<var ia b l e )

<i de nt if ie r :>

< f i l e v a ri a b l e>A

<va r i ab l e>

< f i e l d i d e n ti fi e r ) (

< r e f e r e n c e d v e r i e b l e >; : = < p o i n t e r varia b l e) ......

c

< p o i n t e r va r i a b l e~

< uns ig ne d cons t a n t )

< f a e t or:'''

< s e t :>

< va r i a b l e :>

- <u nsi gne d n umb er :>
< s t r i n g:>
NI L
< c o n s t a n t i den tif ie r:>

#::var ia b 1 e >
< u n s i g n e d c ons t ant :>
< f un c t i o n designato r :>
( <expr ess i o n:> )
< l o g i c a l n o t op era t or :>
,~ s et :>

[ < e l e me n t l is t :> J

< f a c t o r )

c
< e l e me n t list) < e l e me n t> {, < el e men t )}

< e mp t y:>

<e leme n t :> - < ex pressi o n )
< e x pr ess i o n) <exp re s s i o n)

< t e r m:> < f a c t o r ) <mu lti pl y i n g oper a tor ) <f act o r:>

< s i mp l e e xpression> < t e r m)
< s i mp l e
< a d d i n g

e xp r e s s io n > < a d d i n g
ope r a to r :> < t e r m:>

ope r at o r:> < t e r m> :

< ex pr e s s i on ) - < s i mp le e xpr es s iDn )
< s i mp l e e xpr e s s ion:> < r e l a t i o n a l ope rat o r:>

< s i mp l e ~xpr e ss i o n>

<logical no t operator :> ::= NOT: \ ?

\ and ? i s a r e NOT o perat o rs for n o n-Boo lea n s .

< mu l t i p l y i n g operator~ :; = ~ l / : DIV : MOD : AND : ~

~ i s an AND o p era to r on no n - Bo o l e a ns .

<ad~i n g op erator~ :: = + : OR
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( s ynonl:/m : j is a n OR operat o r on non - Bool eans .

<>i'e lat i on a l op e r a t o r s > :: = = : <) : <: : <= 1 ~ :~= : IN

< f unct i o n de s i g nat or> :: ;:: < f un c tio n identi fier~
< f un c t io n id en tifier> ( < p-3 r m> {, ~pa rm)

< f unct i on id entifier )

<state men t::... . .

< i de nt i f i e r:>

< la b e l) : -(unl ab elled statement)
< un la b e l l e d sta t ement)

-(u n la be l l e d stat ement ) : := -(s i mp l e statement)
< s t r uc t ur e d stat ement~

< lab e l)

<s i m p l ~ sta tement>

< em p t y stat ement >

<un s i g ne d in te9 ;r/

<as s i g nme n t s t at e me n t~

< pr oc e d ur e statement )
-(g o t o statement>
< emp t y s tat e ment >

-(e mpt y)

<as s i g nme n t stat ement~:::::; <va ri a b l e~ : = <e xpression:>
< f un c t i on id en tifier:> := < e xpr e s s i on)

-(p r oc e d ur e statement) - < p r o ce d ur e id entifier)

< pr o c e dur e i d e n t i f i e r >

< p r o c e d ur e identifier) :: = < i de n t i f i e r:>

< pa r m) {, <parm)} >:

< pa r m)

< g at e s tat ement :>

< pr oc e d ur e identifier:>
-(function identifier)
< e x pr e s si o n:>
<va r i a b l e >

goto < l a b e l:>

< s t r u c t ur e d statement ) ::= <r e pe t i tive stat ement >
< c o n d i t i on a l st a tement:>
< c omp o un d sta tement)
<wi t h sta tement:>

< c o mp o un d statement:> BEGIN -(st a t e me n t) {, <statement)} END

< c o n d i t i ona l statement ) < c a s e s tatement >
< i f statement )

< i f statement) - If <e xpres sion :> THEN <statement:> ELSE <statement)
IF < ex p r e s s i o n) THEN < s t a t e me n t)
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<~as e stat eme nt) - CAS E < ex pr e s s i o n> OF
< c as e l is t > { , <case li s t )}
{ ELSE < s t a t e me n t > }
END

(

<r.:as e li s t) < lab e l li st>
< em p t y:>

( s t a t e me n t >

--( l a b e l list:> <c ase lab el> {, (ca se lab el>}

<r e p e t i t i v e s tat e me nt:> - <r e pe a t statement :>
<wh i l e s t at e men t>
< f o r stat ement~

<wh i l e s ta t ement:> : : = WHILE < e xpre s si on > DO < s t a t e me n t :>

<re p e a t sta tement:> :: = REPEAT <st a te me n t> {, <s ta t emen t:>} UNT I L
< e xp r e s s i o n:>

< f or state me nt:> F OR < c t r lva r:> := < f or li s t :> DO <stat e me nt :>

<wit h s tat ement:> : : = WITH < r e c o r d v a r i a b l e li s t > DO < s t a t e me n t :>

-': c t r 1va r > .. = -':v a ria b l e:>c
<f or li st> -- - < exp res si o n :> DOWNTO < e xpr e s s i o n :>

< ex p re s s i o n ) TO ~ex p re s s i o n >

c
<re c o r d variable list>

p r o ce dure declar a tion:>

< b l o ck>

< pr o c e dur e h e a d i n g :>

< p a r ml i s t )

< f pa l mJ

< pa r m group >

< r e c o r d v a r i a b l e) { ,<r e c or d variable>}

E XTE RNAL < pr o c e d ur e h eading :>
<p r o c ~ d u r e h ead ing :> < b l o ck:>

- < l a b e l declaration part:>
< c o ns t a n t defini tion part>
<ty pe d e fini t io n par t :>
<v aria b l e declaration part:>
< pr o c f un c de clara tion part>
<st a tement part :>

- P ROCEDURE < identifi er > < pa r ml i s t >
P ROCEDURE (i d e nti fie r)
PROCEDURE I NTERRUPT [ < c o n s t a n t :> ]

- ( (f par m:> { , < fp arm)} )

- <p ro ce d ure head ing :>
< f u n c t i on he ad ing )
VAR < pa r m group :>
< par m gro up)

( i de nti f ier ) { , ( iden tifi er)}
<t y pe id en ti fier :>
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<co nf Qr ma nt array )

<cona Tray2~

< i de n t i f i e r / { , < i d e nt ifi er )}
< co n f o r ma n t arra y>

ARRA Y [ < i n dx t y p> {; <ind xtyp} J OF
<cona r ra y2/

. - < t y p e i d e n t i f i er~

< c o n f or ma n t ar ray>

<indxt y p) < i d e n t i f i e r / <ide ntir i e r> < or dtyp i d/

- <sc31a r ty p e id en t ifier~

<s u bra n g e t y p e id entifier )

< la b e l decl aration part> - < e mp t y>
LABEL < la b e l) {, <label)}

<co n st a n t d e f i n i~ i o n p3 r t) - <e mpt y>
CONST

< c o n s t a n t d ef ini tion )
{;<co n sta nt d e f i n it i on }

<t y p e definition pa rt ) - <e mpty )
TYPE

<t y p e d efinition ,
{; < type def inition)}

<~a r i a b l e de c l a r at i o n part) : : = <empt y>
VAR

<vari a bi e de cla ra tion )

<in dx t y pj . . = < i dentif i er> . . <i de n t i f i e r > < or d t y p i d/

9

< o r d t yp i d/ ' = <s c a l a r typ e identifier )
< s u br a n g e t y p e identifier )

< l a b e l de claration part ) " = <e mpt y)
LABEL < l a be l) { , <lab el )}

< c o n s t a n t defin it ion par t ) "= < empt y)
CONST '

< c o n s t a n t def inition)
{ ; < cons t ant defin ition)} ;

<t y p e definition part ) - < e mp t y)
TYPE

<t y p e definition/
{; <type d e f in i t i o n)}

<va r i a b l e d eclara tion par t > : - <empt y/
VAR

<va ri ab l e declarat ion~

{ ; < variable decla ra tior)}
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<p r ocf un c pa r t)

< p r o c or f un c>

- { -(proc o r l fu nc > ; }

- < p ro ~e d u re decl a rat i on>
< f un c t i on decl arati on)

r:,

<~tateme n t pa rt > < com p o un d s t a t e me n t:>

< f u n c t i on de c l ) EXTERNA L < f u n c t i o n h e ading)
<f un ct io n h e ading ) < bl o c k)

< fu n ct ion he a d i n ~ ) : : = F UNCT I ON < ide nt i f ie r><par ml i s t) :<r e s u l t t yp e );
FUNCT I ON < i den ti f i e r) <re sul t ty pe) ;

< r e s u l t ty p e :> - Cty p e ide ntifier:>

<rea d c a ll ) .. <re ad or r e adln) {( { Cfil e var> .} {Cv a r l is t)} )}

c

Cr e a d or r ead In)

<: fi l e va r>

-e."a r i i s t >

Cwr i t e c a l l )

<wr i t e or writeln>

Cex p r li s t :>

-Cwe x pr :>

READ : READLN

<varia b l eJ

:=Cwri t e or wri teln) {( { Cf i leva r) .) {e xprl ist} )}

WR I TE : WRITELN

<we x p r~ { , <w ex pr}

< ex pressi on :> { : Cwid t h e x pr) { : Cd e c e xpr )}}

o
Cwi d t h e x pr >

Cd e c e xpr :>

< pr o g r a m:>

< pr o g r a m heading) "

< mo d u l e h eading)

-C p r o g par ms)

" .

" "

.. =

<e xpression>

-::ex p res s i on :>

< p r o g r a m he ad ing ) < b l o c k> .
< mo d u l e h ea di n g:>

C l a b e l declar a t ion part:>
< c o n s t a n t definiti on part)
< t y p e d ef initi on part:>
<va r ia b l e de cl ar a t i on part )
< p r o c f u n c d e c l ar a t i o n part>
MODEND .

PROGRAM < i d e n t i f i e r :> ( < p r o g parm) )

MODULE < i de nt i f i e r) ;

< i d e n t i fi e r:> { . < i d en t i fier :>}
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APPEND IX 13 : RESERVE D WORDS

Th e f o l lo wing ar e t h e r e s e r v ed word s i n ATARI Pa s cal

AND DOWNTO GOTO NOT RECOR D UIH I L
AR RAY ELSE IF OF REPEAT VAR
BEGI N END IN OR SET WHILE
CONST F I LE LABEL PACKED THEN WITH
CASE FOR MOD PROCEDURE TO
DO FUNCTI ON NI L PROGRAM TYPE

ATARI Pascal .Iso has e xt end ed r ese rve d words :

ABSOLUTE EXT ERNAL PREDEFI NED

1 17



APP ENDI X C: ERROR MESSAGES
r:
I

R ~c u rs io n sta c k o v~rf l ow : ~val ut io n s t ac k collision with s y mb o l tab l e;
correct by reducing symbol ta b le size, s i mp l if y i n g e .pre s sions .

1 :

2:

4 :

Er r o r is s imp l~ t ype
S e l f - e. p la nat ory .

Id entifier ex pe c t e d
Self-e xpl anatory .

' PROGR AM ' ex p ~ c te d

Se lf-e .planatory .

'l' e xpected
S e lf-~ x p l ana tor y.

c

5 : ':' e x p e c t s d
Possib ly an = used in a VAR declara tion .

6 : Ille ga l sy mbol (po ssi bly mi ss ing '; ' o n Lin e abo vel
Symb o l e n count~r e d i s no t al lo wed i n t he s y n tax a t t h i s po int .

7: Error in param e ter li st
Syntactic e r r or in para me ter li st declar ation.

8 : ' OF ' e x p e c t s d
Se lf -ex p lanat o r y .

9 : '(' e xpect ed
Self-e xpl anato ry .

10 : Error i n type
Syntactic e r r o r in TYPE declaration .

c

1 1 :

I " .~ .

'[' e xpect ed
Self-~ xpl a na tory .

']' e xpec ted
Self-e xplanatory .

13 : ' END' e xp ec ted
All pr o cedures, funct i ons. a n d bl o cks of sta tements must have an
'END'. Chec k for mismatched BEGIN/ENDs.

14: ';' ex pected (possibly on lj n e abov e l
Statem~n t s~p arat o r .e ~u ire d her e .

15 : In t"g er e xp ected.
Self-e xplanatory.

16: '= ' expected
Poss ib ly a : u s ~ d i n a TYPE or CONST d ~ claration.
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17 : 'B EGI N ' e xp e c t e d
Sel f-e;.p lanatory.

18 : Er ror in de c l a r a ti on pa r t
Typically 'a n il l e gal backwa r d r ef e r e n c e to a ty pe in a po int e r
decl ar at i on .

19 : Error i n <:f ie l d- l i st:>
Syn t actic e rr or in a r e ~o rd decl ar a tion

20: ' . I e xp e ct ed
S elf-e xpl a na to ry.

21: '*' e xpect ed
Sel f-e xpla na to ry.

50 : Error in con stant
Syn ta c tic er ro r in a l i t e ral con s t ant

51 : " : =' e xp ec ted
Sel f-e r.pl a na tory.

5 2 : 'THEN ' e x p ec ted
S elf-e xpla natory .

5 3 : ' UNT I L ' e xpected
Can res u l t from mi sma tched begin/end se~u ences.

54 : ' DO ' e xpec ted
S'Jntac tic er ror .

55 : 'TO' or 'DOWNTO' e xp ect e d in FOR sta t ement
Self-e xplana tory .

5 6 : 'IF' ex p e c t e d
S e l f - e x p l a n a t o ry .

57: ' F I LE' e xp ected
Probably an error in a TYPE declarati on .

5 0 .
~ . Er ror i n < fa c tor > (b ad e xpr e s s ion)

Syntactic error in ex pres s i o n at f a ct o r level . -.

!

t

o

59 : Error in v~r iable

Syntact"ic error in expre ssion at v ar i a b l e level . .

9 9: MODEND e xp e cted
Each MODULE must end wi t h MO DEND.

101: Identifier declared t wi c e
Name already in vi sibl e s ymb o l table.

102 : Low bound e xceeds high bound
For s ubr an ge t he l o wer bo u n d must be <= high bo und .
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103 : I dentif ie r is not of t he appro pr iate c l ? ss
A v a r i a b l e name used as a ty pe . or a t y p e u se d
a s a v a r i a b l e , e tc . ca n ca us e t h i s er r o r .

104 : Un d e clare d i de nt i fi e r
Th e ~ p e c i f i e d id entifi er is not i n t h e v i s i bl e s~ m b o l ta b l e .

105 : Si gn no t a ll owed
S i gn s a r e not al l owe d ~ n non-i n te g e r/ no n - r e a l co n stant s .

106 : Numbe r ex pec te d
This er r o r ca n o fte n c ome f ro m mak i n g th e c omp i l er t o t ally
c onfu se d i n a n e xpr e s s i o n a s i t ch ec k s f o r number s a fter all
other p os s i b i l i ties ha ve b ee n e xha u s t ed.

107 : In com pa ti b l e s u brange ty p e s
( e . g. ' A ' . . ' Z ' is no t co mpa t i b l e wi th 0 . . 9>'

108 : F il e not allo wed here
File com parison and a s signmen t is n ot all owed .

109 : Type must- not be real
Se l f - ex p la nat o r y.

110 : < t a g f i e l d> t~pe mus t b e sc a la r or su b r a n g e
Se l f -ex pla nat or y.

111 : Incompatible with <tag fie l d ) pa rt
S elec tor in a CAS E-va ria n t re c ord is no t co mpat ibl e with the

, < t a g f i e l d> type .

1 12 : I nde x t y p e mus t not b e rea l
An a rr ay may no t be d e cl a r ed wit h r eal d imen sions

1 13 : I n d ex t y p e mu st be a s c al ar or a sub range
S elf-e xplanatory .

1 1 4 : Ba s e t y p e must n ot be r ea l
Bas e type of a s et may b e s ca lar or s u bra n ge .

11 5 : Bas e ty p e must be scala r o r a su bran g e
Se lf-e xpl ana tory .

1 16 : Er ror i n type of stan dard proc e d ure para met e r
Se lf-ex p l a n at o r y .

117 : Unsat {sified f o rwar d re f ere nc e
A f orwa r d l y d e c l a r e d p o i n t er was n e v er d e f i ne d.

1 18 : For ward r eferen ce t y p e id en tif ier in v a r i a b l e d eclaration
~ou a ttempted to decl a r e a v a r i a b l e ai a pointer to a type not
yet declared .
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119: Re-sp ecified p ~ r a m e te rs n ot OK for a f OTwa r d decla red pr ocedure
S e l f - e . p l a n ~t a r y.

120 : Function result typ e mus t be .scalar, 5 u b r a n g e or pointer
A function has b e en de c l a r e d with a st r i n g or o ther non-scalar
type as its v a l u e. This is not allowed .

121: File value paramet er not a l Louis d
Files must be pa s s ed a s VAR par am e t ers .

A forward declar ed f u n c t i o n ' s r e su lt ~ype can't be re-specified
Self-explanatory .

123: Missing result type in function declaration
Self-e.planatory.

125 : Error in type of standard procedure parameter
This error is often caused by not having the parameters in the

' pr o p e r order for built-in procedures or by attempting to
read/write pointers, enumerated t y p e s , etc .

126: Number of parameters does not agree wi th declaration
Self-explanatory.

127 : Illegal parameter substitution
Type of par~m~ter does not exactly match the corresponding formal
parameter .

128: Result type does not agree with declar~tion

When assigning types to a function result, the types must be
compati b I e.

129 : Type conflict of operands
Self-explanatory.

130: Expression is not of set type
Self-explan~tory.

131 : Tests on eq,uality a l l o we d only
Occurs when comparing s e t for o ther than eq,uality .

133: File comparison not allowed
File control blocks may not be compared because they contain
multiple fields una vailable to the user.

134: Illegal type or operand(s)
The operands do not ma~ch those req,uired for this operator.

135 : Type of operand must be Boolean
The operands to AND, OR and NOT must be BOOLEAN .

136: Set element type must be scalar or sub range
Self-explanatory.
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137 : S et el e men t ty pe s mu st b e c o mpatia b l e
Se l f -e x p lan~ t o I Y .

138 : Ty pe of va r i a b l e i s no t a r ra y
A s u bs c r ip t "ha s b e en s pe c if ie d o n a non - a r ray va r ia b l e .

139 : Index type is not c o mp a t i b l e wit h th e dec l a rat i o n
Oc c u r s wh e n i ndexi n g i n t o an arra y with th e wr on g t y p e of
i n de x ing e xpr e ssion .

140 : Ty pe of v ari a b l e is n o t r e cor d
Atte mpt i n g t o a cc e ss a n o n-r e c o r d dat a struc ture with th e ' dot '
f or m or t h e ' wi t h ' stat ement .

14 1: Type of v a ri a b l e mus t be file or poi nt e r
Occurs when an up ar row follows a v a r i a b l e wh ic h is not of type
pointer or fi Le .

142 : Illegal parameter s o l u t i o n
Self-explanatory .

143 : Illegal type of loo p con trol va r i a b l e
Loop control v a r ia b l e s may b e only local non-real s calars .

144 : Illegal type of e xpr ession
The expression used as a se l e c t i n g ex p r e s s i o n in a CASE statement
must be a no n-real s ca l a r .

145 : Type confl ict
Case selector is not t h e sa me t y p e a s t h e s e lecting ex p r e s si o n .

146 : Assignment of files not all owed
Self-e xplanatory .

147 : La bel type incompa t ibl e wit h se le cti n g e xpression
Ca s e s e l e c t o r is not th e sam e t y p e as t h e se l e ct i n g e xpr ession .

148: Subrange bo unds must be sc al ar
S el f - ex p lana t o r y .

149 : In de x t y p e mu s t be i n t e ger
Self-e xplanatory .

1 5 0 : As s i g nme n t to sta n da r d fun c t i on i s not a l l ow e d
Se lf - e1. p l ana t o ry .

1 51 : Assi gnme n t to Tormal fu n cti on i s n ot a l lowe d
S el f - expl anatory .

152 : No such field in th is reco rd
Self-e xplanatory .

153 : Type error in r ead
Self-e xplanatory .
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154 : Ac t ua l p ar ~ m e t e r must be a v a r ia b l e
Occurs when atte mp ti n g t o pd SS a n e 7. pre s si o n a s a VAR pa r o me t er.

155 : Con t r o l var i a b le c ann ot b e forma l or n o n - l o c a l
The c ontrol v a r i a b l e in a F OR loop mu s t be LOCAL.

156 : Hu ltide fi n e d c ase l abe l
S el f-explanatory.

157 : Too man y c a s es in c ase sta te men t
Occurs when Jump t a b l e g e n era t ed f o r cas e o v er fl ows i ts b ounds .

158 : No such v a r i a n t in t his re c o r d
Self-explanatory .

159: Real or s tr i n g ta gfi e l ds n o t al lowe d
Self-expl anatory.

16 0 : Previous declaration wa s not for ward

161 : Again forward declared

162: Pa ram eter si ze mus t be const a n t

163 : Missing v a r i a n t in de c l a rat i on
Occurs when u s ing NEW/ DI SPOSE and a v a r i a n t d oe s not ex i s t.

164: Sub stitution of s t andard proc edure / function not allowed

165: Hultidefined label
Label more than one s ta t e me n t with sa me l abel .

·16 6 : Hultideclared l abel
Declare same label more than once .

167 : Undeclared label
Label on stat ement has not b een declared.

168 : Undef ined Label
A declared l abel was not used to label a st atement .

169 : Error in base set

170 : Value paramet er e xpec t ed

171: Standard file was re-d eclared

172. Undeclared e x ternal file

174 : Pascal func tion or procedure e xpected
Self-explanatory ,

183 : Exter nal declaration not allowed at th is nesting le vel
Self-e xplanatory .
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167: Att emp t t o o pe n 1i b r d ry un o u cc es sf u 1
Self-er. p l andt o r y .

19 1 : No pr i vate fi leo
F ile s ma y not b e d e c l a r e d ot h e r t h a n i n the GLOBAL v a r i a b l e
s e ct i on of a pr ogr a m o r mo d u l e b eca use the y must b e staticall y
all oc at e d .

193: No t e n o ug h r oom fo r this op erat i o n
S e lf -er. p land t ory .

19 4,: Commen t must a p pe a r at top of p r o gr a m

,

2 01: Error in r eal n umber
S e l f -er. p l andt o r y .

di git e xpe ct e d

c ~

2 0 2: String constant mu s t not e xce ed s o ur c e line

203: In t eger constant e xce eds r ange
Ra n g e on integer constant s are - 3 2 768... 3 2767

2 5 0 : Too many scopes of n e ~t ed id entifiers
Th ere is a limit of 15 n e s t ing le vels at compile-time .
This includes WITH dnd pro c edure nesting .

2 5 1: Too many n e s b e d procedures or functions
There is a limit of 15 ne s ting le v els at exe c u t i o n time .

2 5 3: Procedure too long
A pro cedure hds g en era t ed c ode that has overflowed the i n te rnal
procedure buffer . Reduce t h e size of the procedure and try again .

c

2 5 9: E xpression too compl i cat ed
Yo ur expression is too complicat ed Ii . e .
calls needed .t o compile it !. Red uce the
t emporary variable .

t o o ma n y recursive
compli cation using

o

397: Too many F OR or WITH s t a t e me n ts in a proc edure
Only 16 FOR and/or WITH stat e me n ts a r e a l lo wed in a singl e
procedure l i n recur s ive mod e o n l y )

4 0 0: Illegal ch aracter in t ex t
A no n-Pascal s pe ci al characte r wa s foun d outside a qu ot e d s tring .

4 0 1 : Une xp ec ted end of i np ut
"End . II encountered be for e retu r ni n g to ou ter l e vel .

4 0 2 : Er r c r- in wri ting co de -fi l e, n ot e n ou g h r o o m
S elf-explanatory.

403 : . Error in reading include file
Self-explanatory .
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404: Erro r in wr i t in g list fil e. n o t e n ou g h r o om
Sel f - e xp lanato r y.

4 0 5 : Call not all a wed in se p a rat e pr o c edu re
Se if - e xp la nat o r y .

406 : Include file not l eg al
Sel f- explanatory.

4 0 7 : Sy mbol Table Overflow

4 9 7 : Error in closing c ode file .
An e rror occured whe n the . ERL file wa s closed.
Mak e more r o om on th e de s tina t io n dis ket te a n d tr~ ag a i n .

500: A non-s t andard f ea t ure ha s b ee n use d wh e n t he T+ or W+ to g g l e s
are enabled . This is a non-f a t al i n Formati o n- o n l y error .
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APP END I X D: ATAR I PASCAL FILE l iD

Th e s e ct io n s in t h i s appen d ix d esc ribe ATAR I P a scal f il es an d ho w to
us e t he m. Si n c e wor King f rom a n exam p l e wi l l be t he mo s t e ff e c ti vE
wa y of de scrib ing the s e co nce p t s , progr am Exam p le s ha ve b e en i ncluded
f o r ea c h area of file h and l i n g .

o The f irst section defines t h e t e r ms used, su ch a s "file,"
"ur i n dcur variable," and "TE XT . II

Q The second s ection s hews h ow t o u se all t h e file operation
procedures with e xa mp les . Th e se i n c l u d e ASSI GN, RESET, REWRITE,
s e q o e n b i a I fi Ie a ccess proc edures, CLO SE, etc .

o The third section d e f i n es P a sc al TE XT fil es . Sa mple pr og r a ms
de mon st r a t e t h e u s e o f b u i lt-i n Bo o l ean fu n ct i o n s EOLN and EOLF,
READLN, WRITELN, fo r ma t t ed li D, an d wr i t i n g to t he prin t er . ·

o The fourth section pre sents so me l e ss fr e'l.uently used file
opera tions .

Q
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1. DEFINITIONS

The t erms and definitions in cluded h ere a r e ar ranged t o l ogically
discuss the con c epts of file s a s you r e ad through.

FILE

A file is data arrang ed in l og i~al, e ~ua l - si z e d elements very much
like an op~n-ended array acc es~ed via a pointer. The size and
a r range ment of the d ata is c on troll ed by your program. A file is
g en e rally stored on a se c o nd a r y s t or age medium. For the purpo se of
t h i s documen tation. se cond ary s torage i s a ss u me d to be a diskette. You
ma y write data to a file or r ea d da ta from a file using the file
op eration procedur es pro vided with ATARI P a scal . This data in the file
may be accessed s equentially (record 1 acce ssed before record 2,
r ecord 2 is accessed befor e record 3 , etc), or di rectly .

FILENAME

The filename is the name of the f i l e on dis kette . It is the name
displayed in the directory listing of t h e s tor age medium . In ATARI
Pa scal the filena me is repr e sented in a pro gr am by a STRING (a dynamic
s equence of ASCII charac ters) . For e xample. " D2 :TEST.FAS ·· is the
filename in literil string format for the file located on drive "D2 "
with the name of "TEST" and the e xtension of " .PAS" .

TYPE

The t y p e of File defines th e size a n d fo rma t of th e ind ividual file
elements , the smallest accessible units of a file . For e xample. a file
of type INTEGER (2 8-bytes) may be visualized as :

+--------+--------+--------+--------+--------+--------+
:00001000:00000000:00100001:00000001:00000001:00000000:
+- - - - - - - - +- - - - - - - - +- - - - - - - -+-- - - - - - -+- - - - - - - - +- - - --- - - +

record 0 record 1 record 2

This file contain s the in tegers 8,33.and 1 (stored inverted in this
sample) . The smallest re tri e vable element i s two by tes. See the
explanations of untyped fil es or byte files it you want to treat this
file dif ferently t h a n a file of in t egers. Files may be of the standard
Pa scal scalar types : BOOLEAN. INTEGER. CHAR. or REAL. Files may also
be of the structured types STRING. arrays, and records. The predefined
type TEXT is used for ASCII file s . Te xt fil es are similiar to FILE of
CHAR except that they are subdi v id ed into lines, and numbers written
to them are .c o n v e r t e d to ASCII (and may be · F o r ma t t e d ) . and numbers
read from them are converted to binary . A line is a se~uence of
characters terminated by a n end-or-line character, which is u sually a
carriage return/line feed . Also. unlike FILE of CHAR, TEXT files will
accept PACKED ARRAY[1 . . NJ OF CHAR or ARRAY[l .. NJ OF CHAR (writing an
UNPACKED ARRAY is not ISO standard), and STRINGS as data . A Boolean
value is converted to the ASCII Bequence "TRUE" or _"FALSE'· ·on write
but the r e verse is not true . For further explanations on t~ped and
te xt files, see "t h e op erations s ect ion .
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A no n - ISO s ta n dar d con ce pt r e g a r d ing f il es is the UNTYPED fil e . Thi s
con cep t is us e d f or fas t b lo ck in put a n d o ut put ( e n tir e s e c t o r s a r e
r e a d or writ t en) r eg ardl ess of t he k ind o f data con t a i n ed in t h e file .

F I LE I NFORMATION BLOCK ( F IB)

The FIB contains in fo rma t ion n e ce ss ar y
p erform file op erations o n a di s k file .
f ile. the a cc es s type (r ead or write).
f la g s , a n d a dis ke t t e bu ffer ( t h e si z e
amon g t h e ki n d s o f i nf ormation ke p t i n

WINDOW VARI ABLE OR WI NDOW PO I NTER

f or t he run-time rou t in e s to
The file n ame. the t y p e of the

e n d - of- f i l e and end-of-line
o f one di s kette s e ct o r ) are
t he F IB.

c

The window v a r i a b l e i s a b uff e r t h e s i z e of a f il e el e ment and is
loc a ted Just past t h e FIB in ATAR I P a sc al . A wa y t o t h i n k of it is
that it moves along the f i l e and a c ts as a 'win d ow' t o the el e men t of
t h e file to be r ead or wri t ten . For t hi s reas o n , it is consid ered" a
poin ter to the file el ement being acces sed. It is denoted as "FA"
wh e r e "F" is t h e name o f a f i le v a r i a b l e. To read from a file, the
eleme n t which is acc es s ible i s move d t o t h e wi n do w v ar i ab l e . To wr i te
t o a file, the data mu s t b e t r a ns f e r r e d fr om" t h e ur i n d o ur v a r i a b l e to
the f ile .

FILE VARI AB LE
,

Th e f i l e va riabl e c o ns i s ts of a FI B a n d a wi n d o w v a ri a b l e . It i s th e
a c t ua l data i tem allocat ed by t h e c o mpil er and r ef er enced i n a Pa sc al
program. An example will clarify what a f i l e v a r i a b l e is. as well as
wha t the FIB and win dow var iab l e a r e . The s t a tement. "VAR F : FILE
OF I NTEGER; " ca uses t h e co mp i ler to c re a t e a f i le variab l e F wi t h i ts
own FIB in t h e da ta are a a nd it s own wind ow vari a bl e (2 by t es ) t o h o l d
a 16-bit integer . The window v ari a ble is de n o ted by F A. Suppo se "I " i s
an integer in the same program and has the v a l u e 2. Suppose also that
the file already contains th e va l u e 1 in the first element as below :

+- - - - - - - -+- - - - - - - - +- - - - --- - +- - - - - - - -: - - - - - - - - - +- - - - - - - - - +
: 00000001: 00000000:
+ ---~----+--------+-- ------+----- ---+-------- -+---------+

+----------++--------+------ - -+

c

FIB : :00000010:0000 0000: window va r i a b l e
+----------++--------+--------+

To write the contents of I to the file. t he window
contain 2 (FA : = I puts the c onte n t s of I in to the
a n d be "pos ition ed" over the second e l e me n t of t he
c om ma n d PUT CF) d~scribed i n t h e op e rat ion s se cti o n,
writ te n to the f ile .

v a r i a b l e must
window var iable)
f i Ie. Given t h e

th e num b er 2 i s
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..,
~ , FUNDAMENTAL F I LE OPER ATIOI~S

Sam pl e pr ogram s ~ nd ex p l anatio n s d e mo nstra t e t he use of fi le o pera t ion
p r o c e c u r e s in ATARI Pascal. You will see now to ope n, cr ea te, rea d,
ur r i t e . delete , and close fil es . Demon strat ed al so are the us e of typ ed
a n d t e xt f il es' the fi le stat us functio ns IORESULT. EOF . and EOLN, a n d
how to assign to a window va r i a b l e.

F igure D-l lists a progr am named WRI TE_READ_FILE_DEMO that creates a
t y p e d f i 1eon d i s k e t t e , UJr i t e s data t othe f i 1 e, c 1o os est h e f i 1 e I the n
r e-op en s the file to r ead t he da ta back . The procedures u s e d t o
pe rfor m th e se are ASSIGN , REWR ITE . RESET, IORESULT, PIJT, GET, an d
CLOSE . WRITE i s use d t o d i spla y the results on t h e terminal. The
output work is done i n WRITEFILE and th e inpu t work i s d o ne i n
READF I LE. Creating , opening. and closing t h e file i s done in the main
body of the program.

The WR ITELN statements o n l i n e s 37, 43, 46 , a n d 4 9 wri t e t he st ring
passed t o t hem to t he d e f a ul t OUTPUT f i le ( the co n so le>. Th i s
proce du, e an d READLN are di scussed later in t hi s secti on under TEXT
f i 1 e s .

Fir st n o t e the for m of the dec laration o f OUTFI LE. I t i s declared t o
b e of ty pe CHF ILE. wh ic h i s define d as a FILE OF CHAR i n t he TYPE
dec l arat io n se ctio n (l ines 3 and 41 . · Thi s is d o ne b eca us e t he file is
passe d as a parameter to the WR ITEFILE and READFI LE r outi nes a nd a
parameter list c annot decl are a new type . For example, the following
parameter dec laraction is illegal in Pascal because only typ e
iden tifiers are allo wed in a par ame ter list :

PROCEDURE WR I TEFI LE ( VAR F : FI LE OF CHAR ),

1 0 PROGRAM WRITE _READ_ FILE_ DEMO;
2 0
3 0 TYPE
4 1 CHFI LE = F I LE OF CHAR;
5 1 VAR
6 1 OUTF I LE CHFILE;
7 1 RESULT INTEGER,
8 1 FILENAME: STR INGE 16 J ;
9 1
10 1 PROCEDURE WRITEFI LE ( VAR F CHF I LE) ;
11 1 'JAR CH: CHAR; I

12 2 BEGIN
13 2 FOR CH:= ' 0 ' TO ' 9' DO
14 2 BEGIN
15 3 F " . : '=' CHi (*CHR(I + ORD ( ' O' »;*I
16 3 PUT< F 1
17 3 END;
18 2 END;
19 1
20 1 PROCEDURE READFILE( VAR F CHF I LE I;

C6 2 1 1 VAR I INTEGER ,
22 .., CH CHAR ;~
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:'2 4
~25

:: 2 6
~ 27

_2 8
2 9

_3 0
: 3 1.,..,
~~

3 3
_3 4
3 5
3 6
3 7
3 8
3 9
4 0
41
42
4 3
4 4
4 5
46
4 7
48
4 9
50
51
5 2
53
5 4

2
2
2
3
3
3
3
2
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
3
3
3
3
3
3
3
2
1

BEGI N
FOR I 0 TO 9 DO

BEG IN
CH - F~· ;

GET<F);

WR ITELN(CH) ;
END;

END;

BEGI N
FILENAME - 'TEST.DAT ' ;
ASSI GNlOUTFILE,FILENAME);
REWRI TE(OU TFI LE );
IF IORESULT = <> 0 THEN

WRITELNl ' Er r or creating ' , F I LENAME )
ELSE

BEGI N
WRI TEF I LEl OUTF I LE ) ;
CLOSE(OUTFILE ,RESULT) ;
IF RESULT = <> 0 THEN

WR ITELNl 'Error clo sin g ',FILENAME)
ELSE

BEGIN
WRITELNl'Successful close of ' , F I LENAME ) ;
RESET <OUTF I LE) ;
IF I ORESULT = <> 0 THEN

WRITELN l'Canno t o pen ' , F ILENAME )
ELSE

READF I LE ( OUTF I LE )
END;

END;
END.

Figure D-l : File Input and Output.

•
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PROCEDURE ASS IGN (VAR F : F ILE VAR I ABLE; S TR : S TRI NG) ;

Pu;- pose : r=.-; s '5 o c i a t e the f i le va r I e b Le F wi th a n ext ernal f ile on
di sk et te ;n a me d in S TR .

ASS IGN i = th e first file op e rati o n t o be e xecu t ed i n li ne 34. Th is
procedur e as s o c i ate s a f ile v a r i a b l e (O UTFILE) with an ext ernal f ile
on a disk " t t e given in FILENAME (in t h i s ca se it is "TEST. OAT">' The
s tring pc5sed to ASS I GN i s pl a c ed in to t h e FIB and t he name is
int e rpreted. Af ter ele c u t i n g t he ASS IGN pro c edure, th~ file v a r i a b l e
pass ed tcr t h e ASS I GN proc e d u re is a lwa y s a ss o c i a t e d with the dis ke tt~

fi le narne-d in the n ern e p a r a me t er u n til, or u n l e s s . a not her ASSIGN is
done to t he file v a r i a b l e.

P ROCEDURE REWRITE(VAR F : FILE VARI ABLE ) ;

P urpo se : Create a file o n di s ket te u sing t h e n ame in the FIB (either
filled i n by the ASSIGN sta t ement previously or null (if null. a
temporar ~ file is created. ).

The REWRITE procedure is c alled in line 35 of Figure 0-1. Executing
t his procedure c aus e s the c r e ation of a file with the n ame contain ed
in t h e FIB of F . Anlj e xisting files blj that name are deleted so
NEVER USE REWRITE on a file which con tains usable data . In this
e xample. the file on dis ke tt e will b e named "TEST.DAT" and i~ loca ted
on the default dis kette (because no other diskette was specified in
the file name str ing pas sed to ASSIGN) .

If no previous ASS I GN had been perfo rmed. the name field of the FIB is
e mpty and a temporary file i s creat ed with t h e name "PASTMPOO. $ $$."
Te mporary files are g enerally use d for scratch pad memory and data
which is not needed after ex e c u t i on of the program. The digits at t h e
last two positions in the n ame a re u sed to gi ve each temporary file a
un i q ue name.

The EOF function a n d the EOLN f u n c t i on ret ur n t rue beca use OUTFILE is
an output file. OUTFILE is open onl y for writing sequentially and is
ready to receive data into i ts first el ement . If the operation is not
successful. the I ORESULT fu n c t i o n re t ur n s a non zero in this case (see
line 36>'

FUNCTION IoRESULT I NTEGER;

Ii

\

1<6

Purpose : Return the integer v a l u e indicating status of file
op eration.

The v a l u e of th is function is set after any input or output operation
a n d may be chec ked at any t i me. No t e in Figure D-l it is called after
each file operatio n in lin es 36. 42. and 46. It is used here to stop
the program if a file operation did not work as planned . Note that you
cannot "W~ITE(IORESULT)" beca~se IoRESULT is reset to 0 after each 110
operation . The meaning of the v a l u e s returned by IORESULT is presented
in Chap ter 3.
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PROCE DURE PUT(VAR F : FILE VAR IAB LE ) ;

Pu r p o s e : Trans fer th e c o n t e n t s o f th e window v a r i a b l e a s s o c i a t e d wit h
F to t he next a v~ilable r e cord in t he file .

Pr o c edure WRITEFlLE, b eginning on line 9 of Fi gure D-l, writes the
characters "0" to "9" to t h e TEST . DAT file . Th e PUT procedure c a u s e s
t h e d a ta to be writ t en to t h e f i l e . Al ways bef o r e e xecut ing a PUT . an
as signm e n t is ma d e to t h e wi ndow v a r i a b l e as in l ine 15. Foll owing is
a d i agram of what is o ccu r ring :

+ --- - - - - - +

:00110000: Window variable aft er assignment (line 15) and CH is e~ual

+ - - - - - - - - + to '0'.
+- - - - - - - - +- - - - - - - - +- --- ----+- - - - - - - - +- - --- - - -+--- -- - - - +

•, -
+- - - - - - - - +- - - - - - - - +- - - - - - - - +- - - - - - - - +- - - - - - - - +- - - - - - - - +
File before any PUT statement is e xecuted .

+--------+
:00110000: Window variable after PUT in l ine 16.
+.,- - - - - - - - +

+--------+~-------+----- ---+-------- +----- ---+-----~--+

: 0 0 1 10 0 0 0 : :. .
+--------+--------+--------+--------+--------+- -------+
File after the first PUT is executed in the FOR loop in Figure D-1
lines 13 through 17.

c
PR OCEDURE WR ITE;
PRODEDURE WRITE(expression , . .. , e xpression);
PROCEDURE WRITE(VAR F :FILE VARIABLE, e xpression, . . . , expression);

Purp ose: S horthand for ' F~' : = da ta ; PUT(F);' a ls o performs
co n v ersions to ASCII on numbers when F i s a TEXT file .

E xpression includes contents of variables. strings. array elements.
cons tants. and expressions . When a file variable is not specified.
t h e default OUTPUT fi Ie is as s urne d . The WRITE procedure does the same
o p e r a t i on s on the f ile as lines 15 and 16. It e xecutes an assignment
followed by . a PUT and is merely a shorthand v e r s i o n . GET and PUT are
pro vided because the ISO sta n d a r d re~uir es th em and in some v e r s i o n s
of Pascal. such as UCSD Pascal. WRITE can only be used on TEXT f iles.

PROCEDURE CLOSE(VAR F : FILE VAR I ABLE; RESULT : I NTEGER),

Purpose Flush the b u ffe r in t h e FIB as s oc i a ted wit h F so all data is
written to the disk e tte .

The next statement to be e.ecuted after returning from WRITEFILE is
line 41. where the file is cl o sed . . CLOSE must be executed to assure
that the data written to "TEST. DAT" is ac~ually saved on the d is kette.
Up until this point the data is written to t h e buffer in memory and
noW must be saved by flu sh ing the bu ffer . RESULT is the v a l u e returned <:>
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by the Oper atin g Sys t em i ndi c ati ng whe t tle r t h e cl o s e i s s u c cess f u l . It
i s i ncluded a s a par a me t er t o mai nt~i n c ompa t ib i l ity wi th prev i o u s
vers i o ns of t h e co mp i l e r. I n t h i s pro gr am a va l u e o f non z e ro me ans a n
e r r o r closing th€ file, a nd any ot h e r va lu e indi c a t es succesS .

P RO CEDURE RESET(VAR F : FILE VARIAB LE ) ;

Purpose: Open an existing file for r eading . The window va r i a b l e is
moved to the beginni ng of t h e f i l e.

After ch ecking RESULT, th e proc edur e RESET ,i s call ed in line 47 .
RES ET op ens a n e xisting file for re ad ing and r esets the window
v a r i a b l e to the beginning of t h e file . F'~ is assign ed the first
element of F . If F is alre ady o p e n . RESET calls CLOSE. EOF a n d EOLN
re turn FALSE. If a RESET is done on a file t ha t does not e xist .
IO RESULT contains a non z e r o. All oth er va l ue s of IORESULT indicate
success . In the s ample pr o gram . OUTFILE i s ope n ed by the RESET
procedure so that it may be r e ad, Below is a diagram of the file and
window variable after t he RESET is ex e c u t e d in line 47. Note th at wi th
non-computer console typed files. such a s OUTF I LE. the procedure RESET
does an initial GET. which mov e s t h e first e l e me n t of t h e file (i~
t h i s c a se the ASCII v a l u e f or t he n u mbe r 0) into the wl n d ow va r i a b l e.

+--------+
100110000: Window v a r i a b l e (OUTF ILEA

) after RESET (line 47l.
+--------+
+--------+--------+--------+--------+--------+--------+
:00110000:00110001:00110010: 001100111 0 0110100:00110101: ...
+--------+--------+--------+------~-+--------+--------+

The initial GET is not pe rformed on c o n s o l e files or untyped fil es .
You would always ha ve to type a ch aract er before your program cou ld
execute. because the GET procedure is waiting for a character. -

PROCEDURE GET(VAR F : FILE VARI ABLE);

Purpose : Transfer the curr e ntly a c c es s i b l e record to the window
v a r i a b l e a nd ad vance the window va r i a b l e .

After checking that the , RES ET pr oc ~dure is successful. procedure
READFILE is called in line 51. Thi s procedure reads each element of
the file passed to it (in this case the el ement is a character) and
writes that element to the scr een . READFILE begins on line 20. The
wor k is done in the FOR loop of lines 2 4 through 29 .

The GET procedure ad vances the window v a r ia b l e by one element and
mo v e s the contents of the fi l e pointed to in to the window v a r ia b l e .
If no next element exists. EOF becomes TRUE . See Section 3 on TEXT
files for more details on GET an'd , TEXT fil e s , The diagram below
des cribes what is happening within the FOR loop on lines 26 and 27 t h e
fi rst t ime through the loop .
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+ ----- -- - +

: 0 011 0 0 00: Wind ow variabl e (OUTF ILE ) after line 26
+ - --- - - - - +

+----- - - -+- --- - - - - +---- - ---+--- ---- -+--------+- --- ----+
:00 110000 :00 110001 : 001 10010:0011001 1 :001 10100 :00 11 0 101 : . ..
+- --- - ---+- - - - -- - - +- - - - --- - +-- - - ----+- - - - - - - - +- - - - - - - - +
After e xe c uti n g line 26 . CH contains t he AS CI I f o r 0 (00 110000 ) .
After exec uti n g line 27. the window variab l e is ad van ced .

+----- - - - +
:0011 000 1 : Win dow va r i a b l e aft e r GET in line 27 .
+--- - - - - - +

+--------+--- - - - - -+- - - - --- - +-- - - --- -+----- - - - +- - - - - - - - +
:00110000: 0 0 1 1000 1 : 0 0 1 10 01 0:00 1100 1 1:001 10 10 0: 0 0 1 10 10 1 : .. .
+- - - - - --- +- - - - --- - +- - - - --- -+--- - --- -+- - --- - - - +- - - - - - - - +

Line 28 wr ites the conte nts o f CH to t h e d e fa ult o u t p u t file which is
t he c omputer console. Proc edure READF I LE displays the charac t ers " 0 "
t hr o u g h "9'0 in a column on the c omput e r console . Call ing CLOSE after a
RES ET i s not ne cessary in t he se que n t i a l ca s e , be cau se t he file
al re ad y ex is t s on the di s ke t te a n d has no t b een altered in a n y way . If
OUTFI LE is acces sed randomly. a CLOSE might be necess ary.

c· da t a ) ; ·. . . ,data,da ta ,

console fil es execute ·'data
Wh en used with computer c on s o l e

If F i s no t specified the d e fa u l t
on TE XT files for in fo rma tion on

data •.. .• data);
FILE VARI ABLE

PRO CEDURE READ(data.
P ROCEDURE READlVAR F

P urp o se : When u sed with non-co mpu ter
F A; GET l F ); " ' for each data item r ead.
file s , ex e c u t e "GET(F)i da t a: =F ..... j II.

INPUT fi l e is u sed . See the secti on
conv e r si o ns.

Th e READ procedure is th e same as a n as s ignme nt ana
READ i s used rather than GET i n th e curr e nt e xa mple.
wou l d l oo k li ke th is :

a 'call to GET . If
t h e FOR loop body

FOR I : = 0 TO 9 DO
BEGI N

READlC H ) ;
WRITELN ( CH )

END;

Rea di n g pa s t end-of-file on computer con sole input res u lt s i n a s yst em
c ras h.
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TE XT FILES

DEFI NITION

A TEXT file is a file of ASCI I ch ar a c t ers sub d iv i d e d in to lin es . A
line is a s e ~u e n c e of chardcters ter mi n a te d by a nonprintable
e nd- o r- l i n e indicator, usudlly a carri age r eturn a n d a line feed
ch a ra c t e r. It is similar to a f i l e of CHA R ex c e p t that automatic
c onver s i on of n umbers is pe r f o rm e d whe n t h e y are read from and writ ten
t o the f ile . Also. va r ia b l e s of t y p e S TR ING ma y be read from ~ t e x t
file and BOOLEANs, S TRI NGs , a nd PACKED ARRAYs may be written to text
f i l e s . Ac c e s s to a TEXT f i l e is v i a GET an d PUT for character 1/0
( wh i c h do not do con·..e rsio n s ) , READ a n d WR I TE, which ha v e been defi ned
ear l i e r in this section. a n d READLN and WRITELN, . wh i c h are used in
F i g ur e D-2 a n d defined in this section.

The f or ma t of a TEXT file in memory is a FIB and a I-byte window
vari able. On dis ke t te, the file .l o o k s like the sample below in which a
carri age return is rep re sented by I I ~ t ' , l inefeed by l tlll and end of f i l e
by tI:ft . II

+---------------------------~---------------------------------+

This is a line>/This is th e n e xt line>/This is the last line>l#
+------ - - - - - - - --- --- - ----- - - ----- - - - - ---- - - - - - - - - - - - - - - --- - - - - +

FUNCTION EOLN : BOOLEAN;
FUNCTION EOLN(VAR F : TE XT) BOOLEAN;

Purpose : Indicate the state of the file be returning true only when
t h e win dow v a r i a b l e is o v er t he end-of-line character . When no file is
sp e c i f i e d the default I NPUT f i le is a s s umed .

This function returns true on dis kette text files when the last valid
character on -a line is read using a READ statement. Because the
s e q u e n c e of statements for a READ (on non-computer console files)
is " CH : = F~' ; GET(F); ", the window var iable is positioned over the
e n d- o f - l i n e character immediately after the last character is read .
Thus, EOLN returns TRUE on NON-COMPUTER CONSOLE TEXT files when the
last character is read . Also. a BLANK character is returned instead
of t he end-of-line c ha r a cte r . The a b o v e sequence is re vers ed on
com p u t e r CONSOLE files (R EAD is an init ial call to GET followed by an
assignment from the ~indow v a r i a b l e ) . When you use computer CONSOLE
files, EOLN will return true after the carri age return I line feed is
read ins tead of after the last c harac ter as in disk files . A blank is
still returned in the character .

FUNCTION EOF;
FUNCTION EOF(VAR F : FILE) : BOOLEAN;

Purpose : Indicate the s t a t e of a file by re turning true only when the
window variable is over an end-of-~ile character . When no file is
specified. the default INPUT file is assumed.
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EOF i s a f unc t i on t hat re t u r ns true whe n the e n d- o f- f i l e c hara cte r is i
rea d . It i s si mi l a r t o EOLN i n th a t t h e l as t c h a r ac t er re ad wi l l se t
EOF t o tru e on NON - COMPUTER CONS OLE fil e s . On com p u te r CONS OLE f iles
EOF is t r u e only wh e n the en d- o f - f i l e I nd icat or i s e n te r e d . Re a di n g
past e n d- o f -f i le on com put e r c o n sole fi l es i s n o t s u ppor ted ( t he
s yste m ca n cr ash) . Re ading pa st the e n d o f t h e file o n di s ket te files
is not supporte~ A bl an k is r e tu rn ed by th e wi nd ow v a r i a b l e whe n EOF
i s true . Also, n ote that on n o n-r t e x b fil es, EOF may not become true at
t h e end of the va l i d data b e cau se the data may not fill up the entire
la st s ec t o r of the file .

Figure D-2 is a program th at wr ites dat a to a text file and r eads it
b a ck t o be di spl ayed on t he output d e vi ce . The proc edure WRITEDATA
a c t u a l l y writes to the TEXT file and t he procedure READDATA retrieves
th e i n f o rm ati o n s to red in the f ile . Th e program i s divided into a ma i n
bo d y a n d t wo p r o cedur es t o d e mo n s tr a t e th e u sefu l n ess of br e ak in g up
c o d e in to bloc k. t h a t p e r f o r m c er tain f un c t i o n s . This method mak e s
c o d e mu ch e a sier to r ead a n d d ebug .

T he f ile is declared i n line 3 . No t e t h a t the d ecla ration is NOT
" VAR F : FILE of TEXT" . TE XT is tr e ate d as a spec ial ve r s i o n of FILE
of CHAR. so FILE of TE XT t ra n slat e s to FILE of FI LE of CHAR
( n ons ensical >.

c
The program begins execution on line 2 5 with a call to the ASSIGN

' p r o c e d ur e . Lines 25 through 29 cr eate a TE XT file n amed TEXT . TST cn .
the logged-in drive. If t h e file creat ion is s u c c e s s f u l , then the
sam p l e data is initiali z ed in lines 31 and 3 2 , followed by a call t o
the WRITEDATA rou ti ne in li ne 33. WR ITEDATA u ses t h e WRITELN
pr oce d ur e . which is only u s e d wi th TE XT f ile s .

PROCEDUR E WRITE;
PROCEDURE WRITELN;
PR OCEDUR E WRI TELN( e x p r , e xpr, .. . e xpr);
P ROCEDURE WRITELN(F) ;
PROCEDURE WRITELN(F, expr .e xpr, . . . e xpr);

P urpose : Put ·t h e data into the file associated wi th F, ending the
o u t p u t with an end-of-line character . If no file is specified the
ex p r e s s i on s are written to the OUTPUT file . A WRITELN with no
e xp r e s s i on s merely outputs ~ carriag e re turn / line feed . The WRITE
p roce dure is r edefined as a conversion rather t h a n a replacement for
PUT .

This procedure wri tes th e data passe d t o it to t he file n amed . placing
a n e nd - of-li n e c ha ra cte r af t er th e la s t item of data written . If no
f i l e is named , the file i s wr i t t en to t h e default OUTPUT file . Data
ma y be li t eral a n d n amed c o ns tan ts, i nt e g e r s , r s a l s . s ub r e n q e s ,
en ume r a t e d, Bo o l e an s , s t r i n g s, and p ac ked arrays of ch aracters, -b u t _
may not be structured types such as records . Numeric data is converted
t o ASCII and strings are trea t e d as ar ra y s of characters (the l ength
byte is not written to t h e file) .

136

c

('\
'<;.;1



F o rma t ted Output

In Figure D-2 three lines th a t ma ke up t h e body of WRITE DATA ( 9, 10.
a n d 1 1 ) do t he a ~ tual f ile outp ut . Line 9 sen ds t h e c o n t e nts of t h e
va r ia b l e str ing S f o l l owe d by a c ar r i a ge r e t urn I line fee d t o t he
TEXT file F. Li ne 10 fo r ma ts t he co nte nts of I in a field o f fo u r
sp a ce s and sends this f o r ma t t e d output to the file F. The r eal number
l i t eral in line 11 is fo rma t t ed in to a fi eld of nine spaces, f o ur of
whi ch mus t be to t h e r i g ht Or th e de cima l p l a c e . This fo r mat ted number
i s th en writt en to the file F . Th e field f ormat may be sp ecified for
a n y data type. For non-r eal numbers only the field width is specifi ed,
n ot t he number of places a f t er t h e de c i mal point . The data is right
J u stified in t h e fi eld . I f a numb e r is la rg er t han t he 6 .5 sign ific ant
dig its can represent. th e outpu t is al ways e xpressed in ex p o ne n t a l
n o tation. Also. if the field width is too small to e xpress the numb er
it is written in e xpon ential no tation . For further information on
formatting cons ult a P a scal t e xtboo k and e xp eri ment .

The body of the WRITEDATA pro c edur e could have been writ ten as foll ows
with the same results.

WR ITELN ( F. S ) ;
WRITELN (F,I :4. 45.6789

/
9 4 ) ;

Control returns to the main body o f th ~ program and line 34 is
ex ecuted . If the CLOSE is s u cc es s f ul. t h e RESET in line 39 opens the
file F (which is still a ss o c i a t e d with "TE XT. TST" on the diskette).
moving the window v a r i a b l e to the beginn ing in preparation for. r eading
data f r om the file F . Following a s u c ce s s f u l RESET. the procedure
READDATA is called t o rea d bac k the in fo r ma tion placed in "TEXT.TST"
and display it at the c ompu ter co n sole .
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Normal · En d of Input Reached

PROGRAM TEXTI 0_DEMOI

So ur ce Stateme nt

PROCEDUR E WR I TEDATAI
BEGI N

WRITELN( F. S ) ,
WRITE(F . 1: 4 ) ,
WRI TELN(F.45.6789:9:4)1

ENDI

c

TEXTI
I NTEGER ,
ST RI NG;S

VAR F
I

PROC EDURE READDATAI
'JAR R : REAL,
BEGIN

READLN(F.S) ;
READ(F,Ili
READ(F. R)l
WR ITELN (SlJ
WR I TELN ( I : 4,' -, R: 9 : 4) I

END;

BEGIN
ASSIGN(F. 'TEXT. TST') I
REWR ITE (F),
IF IORESULT <> 0 THEN

WRITELN('Error creating')
ELSE

BEGIN
I : = 351
S : = 'THIS IS A STRING' ;
WRITEDATA,
CLOSE (F, r »
IF IORESULT <> 0 THEN

WRI TELN('Error closing ')
ELSE

BEGI N
RESET<F ) I

IF IORESULT <> 0 THEN
WRITELN( ' Er r o r opening')

ELSE
READDATA I

END,
END;

END.

=~teme nt- Nest

T 0~

2": 0

- o
~ 1
-= 1~

C 1
r 1
2' 1
'7 2

10 2
1 1 2
12 2
13 1
1 ~ 1
15 1
16 2
17 2
18 2
1 '7 2
20 2
2 1 2
2 2 2
.,"" 1~~

'C
2 4 1
25 1
26 1
2 7 1

2 8 1
2 9 1
3 0 1
31 2
3 2 2
3 3 2
3 4 2
3 5 2
36 2
37 2
3 8 2
3 9 3
40 3
41 3
42 3
43 3
44 3
4 5 2

46 1
46 0
46 0

Figure D-2 Text Files

ou
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PROCEDUR E READ;
PROCEDUR E READLN;
PROCEDUR E READL N( F) ;
PROCE DUR E READL N( F . v a ria b le . v a r i a b l e •.. . • v a r i a b l e ) ;

Pur pos e : Read from t he f i l e a sso c ia te d wi t h F into t h e v a r i a b l e s
l i3 te d. In all cases, r e ad unt il a n e n d- of - l i n e charac ter is found,
ski ppi n g any unre ad data. a nd a dva n c e to the b eginning of the next
l ine . READ is redefi n ed t o perfo rm conversion of r e a l s , Bo o l e e n s , and
i n t e gers .

READLN. l i ke WR I TELN. has a s pa ra met e r s a n opti o n a l file v a r ia b l e and
a n y n umber of vari ables to rec ei ve t h e da ta from the f i l e . If the file
v a r i a b l e is not s p e c i f i e d , input is ta ken fr om the default I NPUT file.
the key b oa r d . The va r i a b le s i n the par~meter list are the same type as
t he data being read f ro m t he f i l e . Howeve r , no type chec king is done.
so it is up to you t o construct a parameterlist compatible with the
fo r ma t of your fi Ie . An y numbe r s are converted on input but the
formatting is lost. Numbers must be separated from each other and
o ther data types by a blank or a carriage return line feed .

I

READLN rec ognizes but do es not transmit the end-of-line character . The
action is to read data until it encounters an end -of-line an d
chara cter. T h e action is to r ead data unti l it encounters a n
end-of-line and advance the window v a ri a b l e to the beginning of the
next line. The data in "TEXT . TST" looks like the following:

THIS IS A STRING/I
35 45.6789:>/ #

After r eading the string in the f i rs t line to read t h e integer 35. you
must lise READ and not RE ADLN. If a READLN were used here, the 3 ·5 would
be read properly because the first blan k terminates the number .
Howe ver. the window v a r i a b l e wo u l d be ad vanced past the real number to
t h e end of the file . Then. if you try t o read the real, all one gets
i s EOF, and t hen you wonder what happened to the real number known to
be out the re .

STR IN GS must always be read
with end-of-line charac ter s .
IS A STRING 35>1', the v a l u e
i nclu ding the ASCII 35.

with a READLN because they are terminated
If t h e data to the file had been 'THIS
r eturned for S would be the entire line.

L ines 2 0 and 21 write the data to the computer console in the same
format as it is contained in the file .

After executing READDATA. the progra~ is finished. A CLOSE is not
necessary because the data in " TE XT. TST" is not altered in any way
since the last ~LOSE on t hat file .
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Wr i t i n g to the Pr i n t e r

Wr it i n g to t h e pr inte r i s v er y simp l e~ a s demon strate d in Figure D-3 .
A file v a r i a b l e is d ec lar ed t o b e of ty p e TEXT as in l i ne 5 o f F i g ure
D-3. This fi le va r i a b l e is ASS IGNe d to the printe r i n li n e 11 . The
fil e n a me ' P o p a s s e d t o ASSIGN mea n s t hat F is t o be asso ciate d wi t h
t he l i s t de v i c e s o tha t a ll da ta wr i tt e n t o F is rou ted to the
pr in t er . REWR I TE is c all ed t o o pe n the list de vice for writing . Note
t hat a CLOSE is not n e c e s s a ry s i n c e the da t a has already been written
a n d t he b uf fer d o e s not n e ed t o b e f l u she d. Lines 23 and 2 5 use
stan da r d Pa sc al f o r ma t t i n g d i r e c t i ves . In line 2 3 , R i s to be wri t ten
i n a fi e l d seve n c ha r a ct er s l ong, with t hre e digits to t he right o f
th e de cima l pl ace .

S ta tement Ne s t

1 0
2 0., 0~

4 0
5 1
6 1
7 1
8 1
9 1

C
10 1
11 1
12 1
13 1
14 1
15 1
16 1
17 2
18 2
19 ...,

~

20 ...,
~

2 1 2
22 2
23 2
2 4 2
2 5 ...,

~

26 2
27 ...,

~

2 8 ...,
e,

2 9 0
2 9 0
2 9 0

Fig ure D-3

S ourc e S t a teme n t

PROGRAt1 PR INTER;
( " WRITE DATA AN D TE XT- TO THE PRI NTER 7 )

VAR
F TEXT;
I INTEGER;
S STRING;
R REAL;

BEGI N
ASS I GN( F , 'Po ') ;
REWRITE ( F ) ;
I F I ORESULT <> 0 THEN

WRI TELN( ' Er r or rewriting f il e' )
ELSE

BEGIN
S - ' THI S LI NE IS A STRING';
I : = 5 5 ;
R : = 3 . 141 563;
WR ITE ( F , S ) ;
WR ITE ( F, I) ;
WRITELN (F) ;
WRI TELN(F,R :7:3);
WR ITE ( F , 1, R) ;
WRITE(F, I : 4, R: 7 : 3);
WR ITELN (F) ;
WRITELN( F , ' THI S IS THE END. ')

END
END.

Normal End of Input Reached

Writ ing to a Prin ter a n d Number Formatting

c

•
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4 . MISCELLANEOUS F ILE ROUTINES

A sample pr o g r am is not provided fo r the followi n g r ou t in es .

PROC EDUR E OPEN (F: FILE VAR IA BLE.
HH EGER );

TITLE S TRI NG; VAR RESULT

Pur pos e: Ident ica l to the s e q u e n c e ' ASS I GN(F, T I TLE ) RESET ( F ), '

PROCEDURE CLOSEDEL (F : FILE 0AR IA BLE, VAR RESULT : I NTEGER),

P'J r pose Cl os e f ile F a nd delet e i t . Us e d wi t h te mpo r ar y f i l e s.
E xa c tly t he s a me a s CLOS E followed by PURGE.

PROCEDURE PURGE · (F : FILE VAR IA BLE ),

P urp ose : Delete t h e f ile associate d wit h F fro m the Dis ke t te. An
ASSIGN mus t b e exe c uted sometime before the ca l l t o PURGE s o t hat the
file co n t rol b l oc k for F con tains the name o f t he file t o be del e ted.
On some op era ting systems , th e f ile ma y b e re 'lui re d t o b e c l o s e d
before this proc ed ure c a n f un c tio n prop erly . In this c ase CLOSEDEL is
a u seful proc edure .
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APPEN DI X F : Player /Mi s sil" De rno P rD g ram

Th e Pl ayer /Mi ssile De mo pro gr a m may b e en t er ed . usi n g th e ATARI
P r Dg r a m-Te xt EditDr a n d u s ed as a n exam p l e f Dr mD d u l a r cDm p i l a t i Dn an d
us e Df the built -i n gr aph ic s a n d sD u n d prD c edures . CDmpile each Df t h e
mo d u l e s sep arately (PMDEMO, pr1MI S, PEEKPOV, E , PMS NDl. T h e n lin k t he s e
mD d u le s t Dg e th e r alDng wit h th" Graph i c s a n d SD u n d Library (GR SN DI .
Wh e n th e lin ker respDnds wit h t h e ast e r isk r e p o n d wi th t he foll Dwing :

D2 : PMDEMO, D2: PMMIS,D2 :PMSND,D2 :PEEKP OKE.GR SN D, PASL I B/S

On c ~ lin ked together you ma y e xe c ute the progra m usi n g the 't Run "
c ommand . A Joystic k is re~u ir ed t D mD ve t h e player and fire the
missil e .

•
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<*FLAG SET TO TRUE WHEN MISSILE FIRED, RESET WHEN
MISSILE HAS MO VED OFF THE TOP OF THE SCREEN*)

c

PROGRAM PLAYER/ MISSI LE (I NPUT. OUTPUT) ;

(*

This program. written in Pa scal. d emonstr ates the player /missile
ca pa b i l i t i e s of ATARI Pa scal e It is ba sed on the pl ayer /missile
d e mon strat ion progr am wr itt en i n BAS I C. Err or che c king has been
i mp leme n t e d s o that t he player doe s not ca u s e s yst e m cra shes wh e n it
goes of f t he s c r e e n. The p l ay er is held J u st off t he v i s i b l e screen
until th e in p u t from the J o ys t i c k changes its posi tion to a point on
t h e v is i b l e s c r e e n. I n add ition a v i s i bl e mi s s i l e will be fired when
t he bu t ton on t h e Joy sti c k is p r e s sed . Also impl emented are sounds
as s oci a t e d with t h e mov e ment of both the play er and the missile.

Fou r modules must be compiled s eparately and then linked together to
form the executable object file . These modul es include PMSOUND
CD2:PMSND.PAS), PEEKPOKE CD2 : PEEKPOKE.PAS), P MMISSILE(D2 :PMMIS.PAS) and
prog r am play er/missile (D2 : PMDEMO.PAS) .

Th e executable file is D2 :pMDEMO. COM and can be run by typing "R" in
the Pa scal mon itor . A Jo ys tick is r equi red f or prog ram execution..
The pl a yer will re spond to t h e Jo ys tic k by mov i n g v ert i c a l l y .
ho r i zon tally. and diag ona lly . Th e mis sile i s fired by pr essing the
button on the Joystick. Both the p layer a n d t h e missile may be movlng
simultaneously.
*)

TYPE
S CRN_ TYPE=( F ULL SCREEN, SPLIT S CREEN);
CLE AR_TYPE=(CLEAR_SC REEN, DO_NOT_CLEAR_SCREE N);

VAR
PMB ASE. (*PLAYER-MISSILE BASE ADDRESS*)
X. (*PLAYER AND MISSILE HORIZONTAL POSITION*) -
Y. ( *PLAYER VERTICAL POSITION*)
MISY. ("MISSILE VERTICAL POSITION*)
A: INTEGER,
FIRED: BOOLEAN,

EXTERNAL PROCEDURE INITGRAPH ICS ( MAX_MODE: I NTEGER);

EXTERNAL PROCEDURE GRAPHICS( MODE: I NTEGER,SCREEN :SCRN_T YPE,CLEAR:
CLEAR_TYPE);

EXTERNAL PROCEDURE SETCOLOR(REGISTER.HUE.LUMINANCE : INTEGER );

EXTERNAL PROCEDURE SOUND( VOICE.PITCH.DI STORTION.VOLUME : INTEGER).

EXTERNAL FUNCTION STICK(STKNUM : I NTEGER) : I NTEGER,

EXTERNAL FUNCTION STRIG (STKNUM : I NTEGER ): IN TEGER.

EXTERNAL PROCEDURE MAKENOISE; <*IN MODULE PMSOUND*)
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EXTERNAL PROCEDURE BI GBA NG; (- I N MODULE PMMI SSILE* >

EXTERNAL PROC EDUR E MOVEMI SSILE; ( * IN MO DULE PMM ISS I LE* )

EX TERNAL PROCEDURE POKEBYTE( ADDR, VAL: I NTEG ER ) ; - (*I N MOD ULE PEEKPOKE* )

EXTERNAL FUNCTION PEEKBYTE{ADDR : INTEGER ): I NT EGER; ( . I N MODULE
PEEKPOKE* )

PROCEDUR E SETPLAYER;
( -SETPLAYER i nit i al i ze s t he p-Ia y er b y f ir s t c l e a r i n g o u t the p l a yer 's _
s e c t i on of me mory a n d the n ini t i al i zi ng that me mor y wi th the pr op er
va l u e s so that the pl ayer t a ke s on t h e s ha pe prfnted below.*)
VAR I : INTEGER;
BEG IN

( *CLEAR PL AYER AR EA IN MEMORY* )
FOR I :=PMBASE+512 TO PMBASE+64 0 DO POKEBYTE{ I . O);
POKEBYTE{704, 108); ( *SET PLAYER COLOR TO PURPLE*)
(* INI TI ALI ZE PLAYER AREA WITH MI SS I LE S I ZE. SHAPE* )
1: =PMBASE+ 5 12+Y;
POKEi3 YTE <1. 153) ; <*PLAYER WILL LOOK LI KE THIS : * )
I : =1+1;
POKEB YTE{ 1. 189 ) ; ( * . )
1: =1+1; ( * * )
POKEB YTE ( 1. 255 ) ; <* • )
1:=1+1 ; ( * .)
POKEBYTE {1. 18 9 ); <* * )

I : =1+1;
POV,EBYTE ( I , 153 )

END;

PROCEDURE MOVERI GHT;
<* MOVERIGHT moves the player t o t he right on t h e sc r e en by
incr ementing the play er's hori zon tal po siti on register . *)

BEGIN
IF X<21 4 THEN BEGIN ( *MOVE RIG HT ONE COLOR CLOCK*)

X: =X+ 1; ( .INCREMENT* )
( * POKE NEW VALUE I NTO HORIZONTAL POSI T ION REGI ST ER* )
POKEBYTE (53 2 48 . X)

END ( -ELSE HOLD S T I LL. JUST OFFSCREEN AT RI GHT: )
END;

PROCEDURE MOVELEFT;
<*MOVELEFT moves the player to the left on the screen by decrementing

the player's hori z on t a l position- re g i ster . * )

BEGI N
I F X>40 THEN BEGI N ( *MOVE LEFT ONE COLOR CLOCK*)

X: =X- l; <*DECREMENT*)
(*POKE NEW VA LUE - I NTO HORIZONTAL POS I TION REGISTER* )
POKEBYTE( 53248 , X)

END ( *EL SE HOLD STILL. J UST OFFSCREEN AT LEFT*)
END;
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PROC EDUR E MOVEUP ;
( * MO VEUP mo ves the player u p on t h e s c r ee n by moving t he pl a yer up in
th e pl a y er 's me mclY a r e a . * )

VAR I : INTEGER,
BEG I N

I F Y~ 1 THEN BEGI N ( *MOVE PLAYER UP ONE UN I T I N MEMO RY AND ON
SCREEN*)
FOR 1:=0 TO 6 DO POKEB YTE (PMB ASE+511+Y+I,
PEEKBYTE(PMB ASE+ 512+Y+I»;
Y: - v- r (*PLAY ER HAS t40VED UP ONE UNIT*)

END ( *ELSE HOLD STILL , JUST OFFSCR EEN AT TOP OF SCREEN*)
END;

PROCEDURE MOVEDOWN,
( *MOVEDOWN moves the playe r do wn on t he scr e en b y mov ing the pl a yer

do wn in the player 's memory ar ea _*)
VA R I: INTEGER,
BEGI N

I F Y<120 THEN BEGIN
( ';f10VE PLAYER DOWN ONE UNIT ON SCREEN AND IN MEt10 RY* )
FOR 1 :=6 DOWNTO ° DO POKEBYTE ( PMBASE+512+Y+ I ,PEEKB YTE

( PMBASE+5 1 1+Y+ I »;
.Y: =Y+1 ( *PLA YER HAS MOVED DOWN ONE UNIT*)

END ( *ELSE HOLD STILL, JUST OFFSCREEN AT BOTTOM OF SCREEN*)
END,

BEG I N (* MAIN PROGRAM*)
IN ITGRAPHI CS (0);
GRAPHI CS (O, FULL_SCREEN , CLEAR_SCREEN) ; ( *CLEAR SCREEN* )
POKEBYTE( 7 55 , 1 ); ( *POKE OUT CURSOR*)
SETCOLOR( 2 , O, O) ; ( *SET BACKGROUND COLOR TO BLACK*)
X: =120; (* SET HORIZONTAL COORDINATE OF PLAYER*)
Y: =48, (*SET VERTI CAL: COORD I NATE OF PL AYER*)-.. ..-- -- - - . - -- - ..- --- -- . 
A: =PEEK BYTE( 106 ) - 8 ,
POKEBYTE( 5 4279 , A) , ( *SET PLAYER- MISSILE ADDR ESS BASE REGISTER*)
PM BASE: =256*A, ( *SET PLAYER- MISSILE ADDR ESS* )
POKEBYTE( 5 59, 46 ) , ( *SET DMACTL IN OS SHADOW*)
POKEBYTE ( 5327 7 , 3 ) , ( *SET GRACTL--ENABLE- PLAYER AND MISSILE DMA TO

PL AYER AND MISSILE GRAPHICS REGISTERS* )
POKEBYTE(53248, X), (*SET PLAYER HORIZONTAL POSITION*)
SETPLA YER, ( *CLEAR AND SET PLAYER-MISSILE MEMOR Y AREA*)

( * NOW FOR THE MOVEMENT AND MIS S I LE F I RI NG * )
FIRED: =FALSE, ( -I NITIAL IZE "FIR ED" FL AG*)
WHI LE 4)2 DO BEGI N

A: =STICK(Q) ,
IF A<:>15 THEN MAV,ENOISE; (" GENERATE MOV EM ENT SOUND")
( *MOVEMENT"')
I F A=5 THEN BEGIN

MOVERI GHT,
MOVEDOWN

END ELSE I F A=6 THEN BEGIN
MOVERIGHT ,
MOVEUP
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END ELSE I F A=7 THEN 110VERI GHT
ELSE I F A=9 THEN BEGIN

f10 vELEFT;
MOVEDOWN

END ELSE IF A=10 THEN BEGIN
MOVELEFT;
MOVEUP

END ELSE I F A=1 1 THEN MOV ELEFT
ELSE I F A=13 THEN MOVEDOWN
ELSE I F A=14 THEN MOVEUP
ELSE IF A=1 5 THEN SOUND(O, 182 ,2,0 ) ;

( *PLAYER IS ST ANDING STI LL, SO MAKES NO SOUNDS*)
IF F IR ED THEN MOVEM I SS I LE (*CONT I NUE MISSILE ON ITS TRA JECT OR Y*)
ELSE IF STRIG(O)=O THEN BI GBANG ; ( *FIRE MISSILE*)

END; (* WHILE")
END.
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MO DULE PMM ISSILE;
(* Th e rou tines in thi s mo du l e han d le the f i ri n g a n d flight of t he

mis s i l e for the pl ay er /missile gr aph i cs d emons t r ation pr ogram. * )

(

VAR PMBASE. X.Y. MISY : EXTERNAL I NTEGER;
FI RED:E XTER NAL BOOLEAN ;

EXTERNAL FUNCTION PEEKB YTE(ADDR : I NTEGER): I NTEGER;

EXTERNAL PROCEDURE POKEBYTE( ADDR,VAL : INTEGER);

EXTERNAL PROCEDURE SO UND(VOI CE.PITCH,DISTORTION.VOLUME: INTEGER> ;

PROCEDURE MOV EMI SS I LE;
(~M o ve mi s s i l e is call ed by pr oced ur e bigb ang when the missile is
f irst f ired. and later by t h e main program as the missile conti nues
·i t s traJectory. The main program calls mov emi ss i l e until the missile
has mo ved off the top e d g e of the sc reen and the "fired" flag has been
'leset .if'j

li AR I : I NTEGER ;

c
OFF THE TOP EDGE
RESET THE "FIRED"

( *M ISSILE HAS MOVED
OF THE SCREEN. SO
FLAG*)

BEGIN
IF MISY>5 THEN BEGIN

FOR 1:=0 TO 1 DO POKEBYTECPMBASE+383+MISY+I.PEEKBYTE(PMBASE+384+
MISY+I»;

( *MOVE MISSILE UP IN 11I SS I LE MEMORY* )
MISY:=MISY-l ( *MISSILE HAS MOVED UP ONE*)

END;
IF MISY<=5 THEN FIRED: =FALSE

c

END;

PROC EDURE BI GBANG;
(*B i g ba ng is called whene ver the user presses the fire button on the
Joystic k. Bigbang launches the . missile and starts it on its
traJectory. if)

',JAR I: INTEGER;

BEGIN
FOR I:=PM8ASE+384 TO PMBASE+512 DO POKE8YTE(I.O),

( *CLEAR MISSILE AREA IN MEMORY*)
SOUND(3 . 46.12.14); (*FIRE! I (BEGIN FIRING NOISE)*)
POKEBYTE(53260.0), ( *SET NORMAL MI SS I LE SIZE*)
FOKEBYTE (53252. X+3 ) ;

(*SET MI SSILE HORIZONTAL POSITION EGUAL TO PLAYER HORIZONTAL
POSIT ION* >

MISY:=Y-l; (*SET MISSILE VERTICAL POSITION EGUAL TO THE POINT JUST
ABOVE PLAYER VERTICAL POSITION*)

I :=PMBASE+384+MISY,
POv..EBYTE(l,3), (*SET MISSILE SHAPE IN 'MEMORY*>
FIRED: =TRUE; (*SET MISSILE FIRED FLAG TO SHOW THAT A MISSILE HAS

BEEN FIRED*) Q
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MOVEMISSILE, I * START MISS I LE ON ITS TRAJ ECTORY. >
SOUNDI3, 46,12, OJ I * STOP THE FIRING SOUND* >

Er·W;

MODEND.
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MODULE PMSOUND;

( ~This modu l e co~tains proce d ure makenoise , lli h i c h contr ols the soun d
g~ n e r a t i o n f o r the p l a y e r ' s movement. Thi s pr o c e d ur e wa s pu t int o i ts
oum modu le. * )

EXTERNAL PROCEDUR E SOUND(VOIC E, P I TC H,DISTOR T I ON ,VOLUME: I NTEGER) ;

PROC EDUR E MA KENOI S E;
(*GENERA TE ENGINE SOUND WHEN PLAYER MOVES. * )
BEGI N

SOUND( O,182,2, 6)
END;

MODE~m.
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110DlJLE PEEKF OKE;
(~ T h i s modu l e c on t ains pr o c ed ures Tor pe rfor mi n g BASI C s t y l e PEEK s

a n d POKEs. * )

PROC EDURE Po KEEYTE(A DDR . VAL: INTEGER) ;
( *

PoKEB YTE: BASIC STYLE OF MEMOR Y LOCATIONS
PoKEBYTE PROV IDES A ME THOD. SI MILAR TO THE BASIC POKE, FOR THE
PASCAL USER TO SET MEMORY LOCATIONS .

ENTRY: POV,EB YTE (ADDR, VAL>; ( SAM PLE CALL>
ADDR = AD DR ESS TO BE POKED
VAL = VALUE TO BE POKED INTO ADDRESS

EXIT : CONTENTS OF ADDR IS NOW VAL
CHANGES: AD DR (ADDR ESS )
CALLS: - NO NE-

* )

liAR
PTR: A·CHAR; ( *POI NTER TO ADDR ESS TO, BE CHA NGED*)

BEGIN
PTR: =ADDR; ( * SET PTR TO POINT AT DES I RED ADDRESS* )
PTR A:=CHR( VAL) ( "'P OKE NEW VALUE INTO ADDR ESS POI NTED TO BY PTR*)

END;

FUNCT ION PEEKBYTE(ADDR: INTEGER ) : I NTEGER ;
(*

PEEKBYTE: S IMPLE BASIC STYLE PEEK AT MEMORY LOCATIONS
PEEKB YTE PROVI DES THE PASCAL USER WITH A METHOD, SI MILAR TO THE
BASIC PEEK, TO FIND OUT THE CONTENTS OF MEMORY LOCATIONS.

ENTRY : INTEGERVARI ABLE := PEEKBYTE(ADDR); (SAMPLE CALL)
AD DR = ADDR ESS TO BE LOO KED AT

EXIT: PEEKBYTE = CO NTENTS OF THE ADDRESS GIVEN BY ADDR
CHANGES : I NTEGERVARIABLE IN THE CALLING ROUTINE
CALLS: -NONE-

*)

VAR
PTR: ACHAR; ( *POI NTER TO AD DR ESS TO BE LOOKED AT*)

BEGIN
PTR : =ADDR; ( *SET PTR TO POINT TO DESIRED ADDRESS*)
PEEKBYTE : =ORD( PTRA.) ( *PEEKaYTE "PEEKS AT" AND
RETUR NS CONTENTS OF ADDRESS POI NTED TO BY PTR*)

END;

MODEND.

•
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APPEND IX G: HELPFUL HINTS

The followi n g are assorte d s t a teme nts that may pr ove to be useful whe n
u sing the ATARI P a s c a l Langu ag e System.

1 . Co mpil a tion o f Pascal pro gr a ms using Floating Point numbe r s (REALSl
re~uires that the Include file FLTPROCS o r STDPROCS b e identi fie d
withi n th e dec l a r a t i o n body of the sourc e. I n addition t h e F PLI B
mu s t be linke d wit h your compiled source an d PASLIB . F a ilure t o d o
so will caus e your co mpil a tion andior linkin g t o err or. Refer to
the demo pr o g r am CALC for a n e xample.

2 . Identifie rs are sig nificant to o n ly ei ght character s .

3 . CLOSEDE L c an be use d with any file s o b e c a refu l . You may
acci dentall y de let e something that y ou d idn't ex pe ct to.

4 . Whil e s ta n da r d p r o c ed u r e s are buil t int o th e c omp il er . o th ers
req ui r e t he appr o p r i a t e I nclude f i l e s f or de c l arati o n pu rp o ses .
Ch ec k the s e files t o d e t erm i n e i f yo u n eed t h em. These Incl ude
fi les may be lis t ed on t he p r in te r by us e o f t he copy op tion un d e r
DOS.

c
5 . The rese rv e d word "PRE DEF I NED " a l lows certa in pr oc edures a n d

fu nct i o n s to become part o f the scope s urro und ing the progr am . In
ad d it i on any file par a met er is pass ed as t wo par a me ters a s r.qu ired
b y the r un-time routin es .
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I NDEX

ABSOLUTE var ia b le s .
ADD R'
AND

a n d 16 bit va r i a b l e s .
AR CTAN
AR RAY

a s pr o cdura1 pa ramete r s
stora g e

ASSIGN
As s i gn me n t co mpa t i bili t y
Ava i la b l e memo r y message

BCD REAL
Bit a n d byte man ipul a t ion
BLOCKREAD
BLOCKWRITE
BOOLEAN ·
Buil t-in pr o cedu res

ADDR
ASSIGN
BLOCKREAD
BLOCK \oIR ITE
CLOSE
CLOSEDEL
CLRBIT
CONCAT
COPY
DELETE
EXIT
F ILLCHAR
GNB
HI
I NSERT
IO RESULT
LENGTH
LO
MAXAVAIL
11EMAVA IL
MOVE
MOVELEFT
MOVERIGHT
OPEN
POS
SETBIT
SHL

. SHR
SIZEOF
summary of
SWAP

.., ., 59....... c. ,

4 1

94
104

102
2 9
50. 13 1
90

8. 13

71
38, 93
52
52
7 0

41
50
52
52
5 4
54
3 8
45
46
48
37
4 3
5 1
4 0
4 9
56
44
4 0
57
57
3 5
35
35
53
47
38
39
39
4 2
58
40
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TST B1 T 3 8
WNB 5 1
PURGE 55

B'fTE 7 1. 86
By t e manipula tion

(see Bit and by t e ma n i p u l ati o n )

c

CALC,PAS
Chaining
Ch aining

a b s o lu t e variable communicati on
e xample
global variable co mmunation
how-to
mai nta i n heap

CHAR
CHR
CLOSE
CLOSEDEL
CLRBIT
Comments

synta x
Compatibility with UCSD
Compiler contr ol toggl es

entry point control $E
listing controls $P/$L
r un - t i me range chec king control $ R
run-time e xception chec king c ontrol
source code include me chanism $ 1
strict/rela xed type ch ec king con t rol
su mm ar y
s yntax

Co mpiler
# output

output
available memory
compile time informational output
execution
operational des cription
PHASE 1
PHASE 2
remaining memo r y
sample output
s epa rate compila tion
step-by-s tep i n st r u ct i o n s
system r equire ments
user table space

CONCAT
Confromant arrays
Constant data at compile-time
COPY

7
103

3 2
33
32
3 2
32
70
7 0 , 90, 105
54, 132
54, 141
3 8

83
77

14
15 C15

$X 15
14

$ T/$ W, 14
16
14

8, 13
8, 13
8
7, 13
7, 12

12
13, 18
13

8
7

26
7
3
8

45
102

61
46

0
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Data stora g e
Da ta type s

BOOLEAN
BYTE
CHAR
INTEGER
r ange
REAL
S ET
siz e
S TRING
WORD

DELETE
Di str ibu tion dis k

con te n ts
mi n i mum configuration

End of fi Le
EOF
EOLN
Er ror handling

r un-time
Error me ssage

type c on f Li c b
Error messages
E xcep t ion ch ec king

( see Compi le r c on t rol toggles)
EX IT
E x ten sions to ISO standard

(see ISO standard ex tensions)
E xt ensions

s umma r y
E XTERNAL

a n d entry point symbols
and modular compilation
and procedures/functions
and v a r i a b l e s
ro utin e s a5 par amet ers

FIB
(see File Information Block)

File Information Bloc k
F ile var i a b l e
Fi l e va ri ab l e un t yped f i l es a r e a l l ow e d
Filename

defin ition
Filenames

associating e xternal a n d in ternal
compiler i n put
lin ker i n'p u t

Files
ASCII te xt

/

7 0

7 0
71
7 0
71
7 0
71
75
7 0
7 1
71
4 8

4
3

12 8, 134. 135
104 . 133
104. 133

6 8

90
18. 118

37

81

14
26
26
27
2 6

128
1 28

9 0

127

50
7 . 12.
9. 19

8 9
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ASSIGN p,o ~ e dur e

asso ciat in g fi les wit h e xt e r nal
na mes

buil t-in pro c edur es
c ha i n i n g
closing
cr eating
de finition
deleting
devices E: I 5: 1 K:, P:,
e r r or handling
e xa mp l e
fast byte r o u t i n e s
for mat ted output
he x output
i mpl i ed conversions
lo cal
local files and l in ke r / 0 switch
open i ng (s ee also RESET )
pre-d efined type TEXT
primiti ve file access
printer o u t pu b
t empor a r y , (see l o c e l )
text
untyped
window variable
writing to printer

FILLCHAR
Floating Po int REAL
F ormatted output
FORWARD
FPLIB. ERL

GET
GNB
GOTO
GSSNO. ERL

Heap manag ement
ISO s tandard
MEMAV AIL and MAXAVAIL
par a meters

He 1.adecimal numbers
HI

I/O
(see Files )

Identifiers
and @
ex ternal signifigance
legal Pascal

5 0

100
100
1 5 1

5 4 . 132
131
127

54, 55
50
56

130
51

137
106
90
50
20
53
89
52
50, 14

135, 138
89

128. 132. 133. 134
140

43
71

106, 137
101

4 . 9. 19 . 71. 152

13 3
51
96

4. 143

142
57

104
106

40

83 , 84
26
83

•
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Include fi l es 4 , 5 , 8 , 14, 152
INLII>lE

code ex a mp le s 61
syntax 60

INSERT 49
INTEGER 71
IO RESULT 56 . 131, 138. 140
ISO s t a n da r d ext en sions

absolute va r i a b le s 91
a d d i t i o n s to a s s ig n men t com pati b i l it y

rules 95
BNF s yn t a x des c r i p t ion 0 f ATAR I Pa s caL 109
built-in procedures and functions 34
chaining 32
concise list of ATARI Pa scal facilities. 1
ELSE cl au se on CASE sta t e ment 96
e xternal procedures 9 8
I NLINE 60
modular co mp i lat i o n 2 6
null stri ngs 84
o p er a t o r s 94
WRO type transfer function 104

ISO standard
assignment compatibility 90
changes from Jensen and Wirth for

FOR loops 97
draft used by ATARI 1
e xtensions for con ror mant arrays 102
su mmary of fe atu r es 81

. t y pe compatibili ty 90

LENGTH
Line
Line numbers
Linker

10 and chaining
at tribu tes of co mpa tible modules
command file facility sw itch IF
da t a origin switch Id
e ffects of IP and 10 on . COM file

contents
effect~ of using 10 on local files
extending map switch IE
gaining memory space
input filenames
invocation
library search s wi t c h IS
load map switch IL
program origin switch IP
sample
sample output
saving space by using 10
switch summary

44
135

18

32
22
20
19

20
20
19
19
19
19
19
19
20

9
9

20
21
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sw it c he s 19
LINK 4
List in g 7
LO 40
Lo ca l f i le s

( se e Fil es)

MAX AVAIL 57
ME~lAVA I L 57
Mo dula r comp i l a t i o n

a n d $E toggle 26
and EXTERNAL 26
e xa mple 26
overview 26
s y n ta x 26

MOVE 35
MOVELEFT 35
MOVERIGHT 3 5

NOT
a n d 16 bit v a r i ,;, b l e s 94

C
ODD 70. 104
OPEN 53. 133, 141 COpera tors

AND 70, 94
a nd 16 b i t v a ri a b l e s 93
NOT 7 0, 94
OR 70 , 94

Opti on Swi tches
co mp i ler 16
l i nk e r 21

OR
and 16 bit v a r i a b l e s 93

ORO 70, 71. 90. 104
Output

formatted 137

PACKED 7 0 . 86
PASLIB 9 , 152
PASLIB . ERL 4
Point er s 8 9
Porta b i lity 14
POS 47
Prin ter

as sig nment 50
writ ing e xample 140
writing to 140

Prog ram sample
QCHA1N Demo 33
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( DEMDCON lconf ormant a r ray s )
DEMO_I NLI NE
E xt er nal_Demo lModular compi latio n)
PRINTER
Pro c edure AC CESS l string s)
P r oc edure AD DR DEMO
Pr ocedure ASSIGN (s tr i ngs)
Procedure COMP ARE (s trings )
Procedure CONCAT_DEMO
Pr oce d ur e COPY_DEMO
Proc e dure DELETE DEMO
P,o c edur e EXITTEST
Pr ocedure FILL_DEMO
Procedure HI_La_SWAP
Procedure INSERT_DEMO
Pr ocedure MOVE_DEMO
Pro cedure pas DEMO
Procedure SHIFT_DEMO
Proc edure SIZE_DEMO
Pr ocedure TST_SET_CLR_BITS
Procedure TE XTIO_DEMO
Proc e d ur e WRITE_READ_FILE_DEMO

PUR GE
PUT

Range chec king
(s ee Run-time)

READ
READLN
REAL

BCD
floating point

RECORD
storage

Re mai ning me mo r y mes sage
R e ~u ir e m en t s

ru n-time
sys tem

Reser ved words
RESET
REWRITE
Run-t ime Library

s o urce
Run-time

error handling
exc eption checking
fatal errors
range ch ecking

Scalars
s torage

SET

102
6 1
27

140
73
41
72
74
45
4 6
48
3 7
4 3
40
49
3 6
47
39
42
3 8

138
129

5 5 , 141
129

134
13 9

71
71

29
8

4
3

117
133
131

4

6 8
6 8
69
68

2 9
3 0

•

159



c

SETlH T
SHL
SHR
S IZEOF
S pa ce r ed'Jc tion

a n d l i n ke r / D s wi t c h
ST RI NG
S TR IN G i mpl eme ntati o n details
STRI NG

acce s s
a n d READLN
a ss ignm e n t
c ompa r i s o n
CONCAT
COp y
d e f aul t l en gth
d e f in i ti on
ex p l i c i t l ength d eclar a tion
n ul l st r i n g
T un- time e rror
u se a s arraus of ch ar a c t ers

' S t r i n g s -
DELETE
INSERT
LE NGTH
POS

SWAP
Symbo l s
Sym b o l s

i d en t if i er signifi c anc e
u s e of @ in identi fier s
u se "o f he xadecimal numer ic l ite rals
us e of und e r s c o r e i n i de ntifiers

3 8
39
39
4 2

2 0
135

7 1

7 5
139

7 1
74
4 5
46
8 7
71. 86
87
85
68
9 2

4 8
49
44
47

C40
83

8 4
83
84
8 4

TEXT fi le s
de fin iti on

TSTBl T
Type c heck in g t o ggle
Type co nf li c t

e rror
T'l pes

ABSOLUTE a ttr ib ute for v a r i a b l e s
dat a implem ent~t i o n

e xte nd e d
fil e t y pe s
i mpl e me n t at ion of P ~C KED

po in t ers
pr e -d efined
rang e o f SET type
r e stric tions on use of ABSOLUTE

with s t r i n g s

135
3 8
14

89

59
7 0
86
89
8 6
8 9
8 6
88

59
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..

User ta b l e s pace

Wind o UJ v a ri a b l e
( s ee Fi l es >

wl·m
wOR D
WRITE
WR ITELN

a nd t e xt files

8

51
7 1 . 86

132

136
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