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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) .
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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

G



o

..

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

1'61


