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Load;ng HP4 Frem Tane,

Unpack the cassette tape from its case and load it into your cassatte recorcer with Z:za a
=, (the side with the label) vApermast. On your SPECTRUM make sire that you are in Xeywors
. Entry Mode and then enter:

LOAD " (press K and then * twice)

Now press PLAY en the tape recorder! first the H>:g lcader will be !zized, this will

! execute automatically and procaed to lsad the HP4S cozes If a taze error is carelted then

| press the SFACE har on the SPECTRUM, stop the tate, rewind to the star:, press NIW ion
tha ‘A’ key) on the SPECTRUM and then enter LOAD " dgan. If you still get a Tane 1=z ang -
error then try aZjusting the volume On your tape recarzar; if errcrs Fersist please de-yrn
Q 3y the tape to Hisoft and we will replace it,

Cnca the HP4S code has been loaded it will execute automatically ang the me:ss335? ‘Tes af
RAMT will be Cisplayed - now consult Section 0.0 of the Hiscit Pascal 4T Programmer’s
Manual for details of how to proceed. .

b bmen;*ati:n 80 the SOET=TV

2o s ah

The IX SPSCTRYM is a rather unusual camautar and, %o 3 certain cxizne, e IncIanIstatian

T ———

# ' of ZP4T reflects this, meus CONtrol coces ciscussad.in cne SrETInnI'S HManud aon %
odanpd.gs follows on the SPZC TRTS N

RETURN  via the ENTER' kew kONEC VQ ST
Y ge v:a CAPS SZIFT anc 1. WakAD ¥ g R VA,

CH DELITZ ie. CAPS SEIFT ancd 0. QBRI SE SADYD | MATIPKAN 1 -
1 via CAPSSHIFT ana 2, PRgmmwue i VASLEBVIO TRE P31 0100
c? nct availadle yet, i ; e T
cx VI2CAPSSEIFTand S VIBRILE PUA/ (R WATIPAARS Ve, T %
| Cs Via CAPSSEIFTanc 52ACE. B

The X% SPECT=UM keyward entry echem> is no* suLipcried (we 3232 this as a soE e
advantage), instead all taxt mo-pr np i ST o By, i dedy
ST¥=3! szTeT

; £ ¢ QIvas D7 and STYELL C. thwrw
2 You muse nct use the single symicis <=, O ang >=! :nsteas tnesa shouls te ¢t iree s

4 Ccembination of tha symaols <, > ang =,
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% soe nf the' varicus cnarac-ter dositions ¢ th2 ’ 3

- o= - ., N mesem.

‘ard ;qgga,(e.g. WRITEICAR(I TS AR will mans

screen throudh tha use © , e
tre iDer” G oM SR FIRAGE change the permanent attributes. If, while using t~ese
ceatrol codes, an invalid sequence is detected then the message vs“.m cau ii'iE' wiil Se

displayed and the execution aborted. ﬁgg 0 ﬁou dump gut text or object ccae 1o t%fi' the
messace W will be displayed twice - you mwust respon g
ol SRR NR 50 o - e o o
eag)lime"
Thare is_no need to sava the loader since Wsﬂu@s&. Wit I8
~ - i‘ 11 ~—~ e~

1 . to save the cghject IfCe ang

W toao.to load and run the pregram simply enter ‘LOAL "% fraq w~ithin
&TEIC. After the exacution of the cbject code has finished you can run it again, assumiag it :

fasnct corrupted anything, by entering ‘GOTO E;f'romg;tr:ip__%:;,ﬁ}c.

e

oy = &

ZA3IC then, assuming you da not change the QASIC program, yCu czn re—enter the LiIil
) S 4

eaitor in one of two ways! EAAEL-eRA.2’ to perform 4 warm start i.2. preserving tn2 Tastal

I£ : »- e ithi + . g 2 r~5Y et M
If you use within HP4T editor to return tg the X S_:.-.::--‘?f,

YR

program or ‘GOTO 12’ to do a cold start, rg-initialising the Pascal ant Clearing any 2315303

Tascal text ik . . :

Fleice do not hasitata to cntact us if you experignca any difficulty with Hiscf® Paszal ¢ -

we zan anly sclve the preblems if we know what they are!

Notss The start address of the package is L8316 (hexacucinul) = 26338, k
SEe——— R T TR g P % TR s v 3
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2.3.3 Transfer Fiacsicns wn
23.5%) TRUNC(X) : ; -: ]
2.3.3.2 ROUND( X} s
3:3:3:3 ENTIER( X) : o3
2.3.3.4 ORO( x) . -4
2.3.3.8 .CHR( x) : --
2.3.4 Arithmetic Functions ) s
2.3.4.1 A85(X) 22
2.3.848 SOR(X) | 34
2.3.4.3 SQRT( X) ; 2a
2.3.4.4 FRAC(X) 28 |
2.3.4.5 SIN(X) =
2.3.4.6 cos( x) 22 |
340 TAN( X) ; N
2.3.4.8 ARCTAN(X) : i g
2.3.4.9 ExP(x) 3
2.3.8.10 LN X) S 35 ‘
" 26345 Furthe: Pndofimcc; Procedures s B
2.3.5.1 NEW( p) ' cs- 3
2.3.5.2 MARK{ v1) =
2.3.5.3 RELEASE( w1) : : i £
2.3.5 P ENIEY 00, e ioinnns) - ' S
2.3.5.5 user( v) 235
LR - wge i
2.3.5.7 POKE( X, V) 42 i e
2.3.5.8 ,YOUT ( mAmE,START,SIZE) :
2.3.5.9 © TIN (NRME,START) peis
2.3.5.10 ouUT(P,C =5 3
2.3.5 Further Predefined fFunctions =2 K
2:358.8 AANCom ot
.54 succ( x) £
2.3.6.3 PRED( X) - : , 2]
2.3.5.4 ooc( x) : Zs
2.3.6.6 AOCR( V) 3
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s1zz(v) : z
2.3.6.8 1xp( P) 23
e B ekt COMMENTS and CCMOILCR IPTIONS <
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0.0 Tareing Started,

Hisoft Pascal 4T (HP4T) 1s a fast, easy-to-v:a an3 pOwerFul version of the Pascal langoace o
specfied 1n the Pascal User Manual and Report (Jensan/Wirth S Second Tditioni. CeussisAs fror o
specrication are as follows:

FILZs are not implemented although variables may be stored cn tage.
A RECORD type may not have a VARIANT part,
PROCZDUREs and FUNCTIONS are not valid as parameters.

Many extra functicns and procedures are included to reflect the changing envircnment :n w iz

- compilers are used; among these are POXZ, PETX, TIN, TCUT an¢ AZZR.

. The compiler octupies acproximately 12K of storage while tha runtimes take ua roughly 2, Sats

are suoplied on cassatte tape 1n the tape format used Dy “he runtimes. aAll interac=~: cetwsen
HP4T and the host machine takes place througn vectors tonventently placad at the stars 37 <he

- runtimes (see HPAT Alteration Guide) = this manes it easy For the user t0 write Mis Swn susizruses

© /0 routines if necassary, &

4

Hiscft Pascal 4T uses varicus cuntrol codes, mostly within thae editor, OF csurse, ¢ifFarent svsiams
can have very different keytoard cesigns and thus wil have diFferent wavs af reaching sontrel

ccdes. I Mmanual the contraol characters used will be reverred to ag RETURN,.CZ, CH, &I, &3,
CS ana CX. Tha attache slementation Note will tell you M Corresponting keys for your svstem.

Whenever 4T is waiting for a line of input, the cantrol characters can or usad as “allows;

i T —

SEETURN 18 used to terminate the line,

= returns to the editor.
CE deietes the last character typed,
4 mcve to the next TAB position.
c? girects output to the printer (f availacle) or if cusset
e o WS CRINGLD The prInter then it returmg tothesoyene: ¢ - o
cx  deletes tha wiwle line typed so far.
A A2 : wcpliad in the package so thal the ssRr fan load, T TiSe noTe wiCT CaE

ean rec..r*ec in H"h F'*rmi'
O

e TR g

Thus, fo lzad tHe zomailer and runtimes from the master tase sunsiicd By Eisast. . ~ve uc2r pust
first lcas the loaser - when appiicanle <his 13 susz':ed :n a fore ATILES g TR my (e ysSer's
Coerating system. IF the Jsar 1S Unadie I aco2ss The Soroute’ | osceras. 3 Tvatem c-2~ the boot
i3aJ2r mUsSt Te entared 1Nto the comouter’s M ey Tirectly s tray "r-..',.. a LiE LT A0 aseembler
Or & nigh level language such as SASIZ - cetails of Now 0 35 TMIS WRC A Saelifil ltace apf Cor va
the ZPs7 Installation Guide.

Once the !cader has been exscuted it will groceed *o search for a rfile reccried Lo WRIT tacs

format. Wnen a file of this format has been fcund the loiler will icac *he fiie it menar:. j8 it
A0y stag2 an ervor is detected wnle rzacing the tace a massage will Le Tisclayec - wou TL3Et Then
rewing the tape t: tﬁe beginning of the file and attempr to lcac it again. IF sou exserioat:
recaated arvors ¢ acjust the volume level on your tape reccroer - if This 1§ “C7 SwTT2Esi. ~r2a
Please retum thu ume to Hisoft and we will sen. you a replacement tape.

ey




--us the loader will automatically 10ad the compiler and runtimes ints memory ¥or vau.
When the compiler has been successfully loaced it will exscute automatically ang procuce 79
messaes .

§ Top of RAM?

You should “wspond to tivs by aither enturing a pomitive geaamal numper up o L%%0e (FCi.owes TV
RETURN) or by hutting RUTURN (See linplamentation Noteh

I‘xg e '!_:_., then this is taken to.recresent the highest RAM locaticn » 4 ztre- i
cu enter a number then sent the highest RAM locaticn ¢ 4 gtmerwis2 °°9

Frst ¥ location is automatiCally-comput ec. MM&&MJ PP
. thus YOu Can reserve high memor Jocations (perhapns FOr eXTensions o the omIileridv gpaiie A .
aVInG A vaiue 1ess than the true top of RAM. fn the IX Spectrum versica the Srue TIE T AN S
wgn to D arT 57 tha user-defined graphics area (TTG 1n the Sinclasr mancall.

You will then be prompted withl
Top of RAM for T’

% Here vou can enter a demmal number or default to the TTcp of RAM' value orevitusiv sce_ <.
' Whnat you enter will be taken as the stack when the resultant object cSte is expctes aster A5
the eaitor T’ command (See Section & for details). You will neec to gdefing a “LATITR slaa IiTe2rEN
£72m the top of RAM 1f. fFor example, yOu Nave writlsn exiensicns O IN8 rLURTLTES 452 wish T2 Ziuld
tnem safely in high mesory locations.
4

Finally you will de asked?
Tadla s;e?

“hat you enter here spacifies the amount of memory to be aliscated tc the co—coiler’s 5 /°mIl. “alid

Asa:n, either enter a posihive cecmal number followed by PITTRN or samoly SETURN =y itself

- e~

whics =ace 2 default value of iavailanie RAM Civided by i2) will SeTer ™ 45 *7€ S¥T3IT. .0 PR
I nearly all Zases the oefaul? vaue provides more That encugh s3ace sgr savmzz.s. The symbal

-~y

tatie mav NOT eXteNd AICYe Machune adcress 230007(32766 cemnall. If you SIeTIFy 83 La7 32 4 vy
trat thal this haopens then you will De prompted agan for g of mAM' ets.

o sttt . ~actiog g S it St e, b . i e e S -

You may, coticnally, include an E’ dercre the number #ter Shis oromgt = 3F v 33488 TTe” he

W= smepenal line ecitor will not be retaines for use dy the comsiler. Sn 30 tNis ¥ 4L WASH D Lte il
‘0 Gwr 22:°07 with the compiler tsee the XF4T Installation Guise for £2T3..8 CAMSw B2 23 T sk,

A% tmis point the comoiler and 1ntegral acditsr (if retazmed) will de relliated at the o s e

S

syT=2l tasle anc exacutica transferred to the suoported ecitor.

edcte! tnrcoghout this Manual, the Scund Sign "7 is reclalxl Iy the tuTTe” sign hash {deciws?)
3¢, hozazem—al 3, sRaft ‘27 on all systems which 3 nct sk Uesl. =311l Nambers thal are
srez2ezes Dy this symool are 1n hexasecmal,

~

0.3 .Szona 2f ems maryal,

This masual 18 Aot intended to teac: you Pascall you are refecced ID (e v ellent L3207 §iverin
the S:isliograshy if you are a Newcsmar (T prof-anming in Faalis.

This manual 13 a referenc decume °, 12tailing the particular faatires of Lscl Tautis v

Jection | Glves the syntas and the semantics excected by the T.reuier.

finfer rasioh 2T

| Zesticn 2 zetails the -aricus precefined icent fiers tnat are avallaiie w.tis o
o 74 COXN3Tants to FUSL TONKs. '

Gt gt
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Secticn 3 contans information on the vancus comziler options cvai.in.e and also e the formart f
ccmments. .

PR T -

{ Section 4 shows Now to use the line editor which 13 an integral art of HPAT 17 you 28 Act aish +5
use this aditor but want to interface YOUT Own @dilcr, then yCu 3NCL.C nsyit tne =267 Alteraticn

3 Guide.

\ The above Secticns sf\ould De read w;ﬂmy by all users.

‘ Abpnndix 1 details the error messages geniratod baoth by the compilar and the runtunes.
* " Appendix 2 lists the predefined identifiers and reserved words.

Acoendix 3 gives Cetails on the internal representation of data within Hisoft Pascal 4 = usasyl for
programmers wha wish to get their hands dirty.

Appendix 4 gives some example Pascal programs - study this if you expenence any praslems :a :
writing Hiscft Pascal 4 programs. ¥

@ Q.2 Comailing and Bunning. . 1

For detauls of how to create, amend, compile and run an HPAT program using the integral Line ecitsr f
| see Section 4 of thus manual. For infermatian on what %o o if YOU are Using yQur Cwi editar see ' -e
} EPST Alteration Guide.
i

Cnce it has been invoked the compiler generates a listing oF the formi
!

| XXX 0NN tert of source line

' : annn 1s the Line number with ieaqing zerces suspresscd.

»- If a line Zsntains more than 20 characters f*en tre cmoiler inserte ~2e~live
| Sharacters sa that the length of a line 1s never mare thar 53 Tlaracters.,

BTN N e b et e e oo i O R DR A DA SRRSO NSRS 8 s 2 A < L T e Bt © g S S ¢ A S ettt Sitace ot o . et e - 5 o

]

4
| where! IXIZ is the address wnere the code generated By this line d2qirs. :

. * » - -~ H

The listing may de directed to a printer, if required, by the use =¥ 230130 B 1F sLaza-toec sea
Section 3).
@ Tou may cause the listing at any stage Dy pressing CS) sussequentiy use 02 %2 returs 3 tne s, .ce 1
L") Sr any ather key to restart the listing, - -

If an error 1s cetected during the compilation then the messace »SE L3 wi. P, 55 B b
“clicwed by an up-arrow ("), which paints adter the SYTDGL whICH FANeraIl . the Tesr. anz i~ -—ae
ALmCer (see Apsendix 1) The listing will pause; hit ‘S7 »n - AT L A e S S e | :

2l S et —=
S153,4¥8ds J2L23 zaturn $0 the BG1IQr.a0d gdil the drevicus lne uf it 92:3I5. I adpmeSeel oY oo
=nlinye the ompilation.
R s s 0.ty . -
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B 34 N el M e

if the program terminates incorrectly (e.g. without "END.") then the message ‘No more text’ will D@
Cispiayed and control returned to the editor. s tv————

If the compiler runs out of table space then the message ‘No Tadie Space’ wili be aisclayec ans
csntrol returned to the ecitor, Normally the programmer will thed ve_the arogram an taaes
re-iocad the compiler and speafy alarger Tanie size’ (see Section 0.0),

If the compilation terminates correctly but contained errors then the numoer of errars sete—ad
will be disclaved anc the ozject code deleted. If the compilation 1s suctessful then tne message

Tan?’ will be cdisglayed; if you desire an immediate run of the program then rescond with 7'
Ctherwise control will de returned to the editor.

During a run of the odject code vArious ryntime @rror messages may be generatec (see Acpenciz )
You may suspend a run by using GOy subsequently use CC to abert the run or any other =ev %
regime the run, B e

® I | -

i

0.2 Strong TYTTing.

‘e

Different languages have different ways of ensuring that the.user does not.use an eiement of cata
in 2 manner whuch is nconsistent with its defimition,

Al cne end of the scale there is machine code where no me whatever are mage on the TTFZ
variadie being referenced. Next we have a language like the Byte Tiny Paszal’ in whicn character,
integer and Boclean cata may be freely mixed without gensrating errirs. Further us The scale
toires BASIC which cistinguishes between numoers and SIrinE's and, sIrielimes. B iTween irtecers
anc reals (perhapgs using the ‘%’ sign to gencte integers), The comes Pasci. whiZh gces as i as
allow:ing distinct user-enumerates types. At the fcp of the miale .af *.-esent) s a 1ar;.ire Ltea
AZA in whuch cne can cefine cifferent, incomgatidle numeric vr.es.

-..There are basically twe aoproaches used by Pascal imdismentamans. fo_sTrength of nvoiag,

wo CAR Al ARPAT('A'..C’] CF DTG

— -

sTruttural equivalence or name eguivaience. Sisoft Sascal 41585 Name eQLIVad R fuf HEooADS

-

ans ARRATs. The mnsegquences of trus are X XPTied 1n Section | - les ft <us=:72 tr Jive an 2zamals
here; say two variasles are sefined as follows:

E{ ARRAYU'A' . C’) OF NTEGERS

the” cne might te temted to think that one could write ..i=3) but this wouis generite 4 2--ar
(sT==m=

SAROR® 10) uncor Hisoft Pascal 4 SIrTe two Sesaratt TYT cemorfs’ Ma.. oo cpstan =Y tps

Sove Zefiniticas. In other words, the user ras A oot S aRESIan thes SR Tl 3 isrca:
rezrisent the same type of cata. She/de couls = s bl

VAR A8 | ARRAY(’A'.."C’: CF INTEGZR!

anc “ow the user can freely assign A to ¥ ang vics varsi since 9nly-sne ‘TYOS res-3’ Ras Seen

gaataa.

£11niugn on the surface this name equivalence ioprcach may saem a littie corziicated. ir ge~o-yf ¢
.eacs o fewer proegramming errors since it requires more imtial thought from The Srogrammer,

B A
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e, ' -
digit
1.2 THSIGNED NUMIER,

g TS

ety

. STTTAX AND SEMANTILS.

This section details the syntax and the semantics of Hisoft Paszal 4 - unless otherwise stated tne
impiementation 13 as specfied in the Pascal User Manual and Report Seccnd S2:itian
(Tensen/Wirth),

/“\“\

ENTIFIZ

A |

S digit

Only the first 10 characters of an identifier are treated as signmificant,

IZentifiers may contain lower or upper casae letters. Lower case is not converted ta wocor :As‘e 50
that the :dentifiers HZILLO, HELlo and hello are all different. Reserved words ang precer. ec
identifiers may only be enterad 1n upper case.

- e
P i e B (g ) 5 Y

l
"3‘ unsigned nteger
&

nteqer

K
i\

——

el A i

Integers have an absolute value less than or equal to 32747 :n Hiscft Pascal &, Larger ~hcie
numlers are treated as reals.

The mantissa of reals is 23 bits in length. The accuracy attained using reals is there<cre ascoe ©
signficant figures. Note that acouracy 1s lost 1f the result of a calzilaticn 1s much less tha~re

o e * 5 - T . % - F il b e

s 2

b ) <

- vg——

VT




S THSIENED CoNSTANT,
G

GCHAR whnere N 1s 2n integar petween 1 and 25T inclusive. Literal sTTINGE XOCTUIS RO 4
.

J

> &

i A SN A s s Sk B M i e . p—
i 9 N e S > R
. S Enadate LT R — -

assclute values of 1ts arguments e.g. 2.00002 - 2 zoes not Y3120 0.00°72, Tayg 1 gue 22 7€
inaczuracy invelved in representing decmal fractions as BINATY Fracticns. It zges nes acour when
integers of moderate size are represented as reals e.g. 200002 - 200030 = 2 2xatly

The largest real availacle 1s 3.4E38 while the smallest 1s 5.9E-3%.

There is No point 1n using more than 7 digits in the mantissa when speafying reals since exIra
digits are ignored except for their place value.

When accuracy is imoortant avaid leading rerces since these count as cne of the 315:ts. Thus
0.0001234%6 1s represented less accurately than 1.2343LE-4.

Hexadecmal numsers are available for programmers to specfy memcry agdresses ¢cr assemtly
language linkage inter alia. Note that there must dDe at least cne nexagdecmal cigit present arcer
the ‘2’, otherwise an errar (¢ZRROR#* S1) will be generated.

constant wdentifier >
r .
——ﬂ
>‘. unsigned number )
34
: e \En

Mzte “hat strings may Not contain more than 25T characters. Stmng tyoes ave ARFAY (1..X1 OfF
a

()

er.o—of-lLine characters (CHR(13)) - if they do then an ‘#ZXRCR* o' uws jeneratel.

The characters availadle are the full excanced set of ASCII valuzs with 2U eamenTs To maiitan
cmsanisility with Stancard Pascal the null character is not repres2ates za 7§ wmst2ac TEAD

sncolo be used.

-

- ——

PUSCU—
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LS CONSTANS,

constant identifier

i_{ unsigned number

Q19
J

(s character

@ @ ‘,]' c:nstantH‘ ) )

E'
P

.

w :
The non=standard CHR construct is provided here so that constants
fmay Se used for control characters. In this case the constast ;:
in parentheses must De Of type integer. : : .
‘
E.g. CONST 5s=CERU10} )
o=CaRUSH
1.'6 - =t= i .
‘14 type icentifier - ———
| T
24

‘ X icentifier l ‘m
g0
; R i

2 ety
-—)‘ =astant . constant |
AR |

Scalar enumerated types (gent:ifier, identifiar, wew.) Miy not Nave more tnan 234 elements.
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A sumole typef r >
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—-m;AY\@-rv le type X 1 OF > type -——§|
:  sumole type yp >
:’;G) ’ O b _
: ! | y
: (r————————— P -
——)@——-——a CF sunple type >
A NiR

i
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S o g

RECORD . field st

B

‘e Waldeh

The reserved werd PACTED is accepted but ignored since pacieng alreacytaxas slace for a~as of
cnaracters etc. The cnly Case in which the packang of arrays wC.'18 2@ acvarmajecus 15 with an arvay
of Sooleans - but this is more naturally expressed as i set when padung i regquired.

1.7.1 ARRAYs and SETS.

-fﬁ The Sase type of a set may have up to 236 elements. This ena=les SZTs of CFAR tC ve tellared
g tcgather with SSTs of any user enumerated type. Note, however, that oriy suSranges of nlggers

cin Se used as base types. All subsets of integers are treated as sets OF Su2Sis

Tull arrays of arrays, arrays of sets, records of sets etc. are supported.
Two ARZAY types ar2 only treated as equivalent if their definiticn stems From he saTe us2 of tre
resarved word ASRAT. Thus the following types are not equivalent:

TYTE

tanlea = ARRAY(1..100] OF INTEGERS

tasleb = ARRAY(1..100) OF IXTEGEZR:
V&nﬂb;! af Tvoe tapied. This enalles
gifferent Tata. The aocve
since arrays of this typae

€5 a vanable of type tablea may not be assigned to a
mictaxes to be detected such as assigning two tables represenrting
restricsion does not hold for the spexsal case of arrays of a string Typé

are always usec to represent sunilar data.

. . Etom brm— & . S———

.~ ———— 0w o~ O

D s gy . G~ S5 S S

o — . ——————— e+ s
B e R AyE e v T AT
i3 " IO 0 W T I A (27 T B, Y e B T e e w———— S e




i 8 e - —

1.7.3 Pointers,

H1507t Pascal 4 allows the creation of dynamic Jariazles SOTCL3N "Ne use 3F “he Staec Peziediuy ¢
NZA (see Section 2). A dynamc variable, unlike a Stalic variadie which ~45 Temgry 32 .2 aftciaicd

for it throughout the blcck 1n which it 1s declared, -Gt Se reserariac direcc!- SEraL e e
identifier sinca 1t coes not have an identifier; instead a dointer varmabdle 1s used. i peiate
variable, which 1s a static variable, contains the address of the ynamil varialie ang Tt iyn»
variable itself 1s accessed Dy including a '~ after the pointer variasie. Sxamcies o The .2 --
pointer types can be studied 1n Appendix L-.

1

There are soma restrictions on the use of pointers within Hisoft Pascal 4. Thes2 are as 72llows:

Pointers to types that have not been declared are not allowed. This Joes nct c-aveas -
nstruction of Lnked list structures since type definitions may contan painters :s Them se.«e;
.'ogo

TYFE
item = RECORD
value | INTZGER!
next | ~Ntem
END;

link = ~{tem;
¢ : ;-

Pointers to painters are not allowed.
1

Pointers o tha sama type are regarded 23 equivalant 2.g.

VAR
first | link;
current ; Mitem;

The varianles first -andcurrent —are equivalent “L.a: structral-zocivaiense s _sedh amo -+ -5 ———
assigned 9 each other or compared.

The credefined constant NIL is suoported and whben this 15 255'.7@C £3 4 JCITer v~ e re~ <~
pointer varadle 1s deemed ta CoNtalN NO address.

$. %4 --‘:?_:5‘

fea~dadab.] - -

The imtlementation of EETORDs, structirad variatl2s SSmocsed IF q SiXac Amses 37 censiiiuents
cali=c flelcs, within Hisaft Pascal 4 1s as Standara Fascal exz2zt thal *Ne variaas zard of the fictd
st is act suppcried.

Twe RECCED types are conly treatec as equivalent 1if tneir Zeclaration stems frum ha sars
ccourrence of the reserved word RECCRD see Section 1.7.01 asove. ’

The WITH statement may be used to access the different fields within = -e<Cro in a mcre =g~
;Ofmn

See appencix L.For an example of the use of WiITH and RECCEDs in general.

I A T
-

S——




v

-‘ No. o ‘
——— 1sentifier —-e@————a type J'\

Used in conjunction with RECORDs see Section 1.7.4 above and Appendix & for an exarole.

£ e ¢ - -~
‘:" )31.3135:&; s
{
SHP

t R A
| ~5 variadle identifier Srt—v : *
|

!

—2 field ident:fier | 7,

1 exsresgion ’-@—-3'

e e e o i

r Sy
| [——)O-——‘;L field 1dentifier m—————>
e 258 a5y

T A TR B e Sl R

| !
% v

Twd kinds of variacles are susported within Hisoft Paszal 4) staniz anc Synmamiz varZios. Satic
variasles are excli=tly geclared through VAR and memcry 1s allczates for them cunsg e tatire
2220UTIS0 3F the ClScK in which they were declared.

~vnamic variacles, nowever, are created Oynamically Cuming program exe.Tion O The Zto@co-s (I, They
arz nSt telarec exchictly and cannot e referencad Dy an igentifier. They ate -evereniC inirect.. Iy a
static variaole of type pointer, wnich contains the aoccress of the dynat2C variadlas

See Secticn 1.7.2 and Section 2 for more details of the use of dynamuc varacies and aocenciz 4 “gr an
examncle, .

~her specfying eiements of multi-gimensional arrays the prcgrammer 1s 22t fOrcaC IC use the sa~e Sz-9
cf 1ncex specfication in the reference as was used In the deciaration - tms 1S a Clange “rom Hissds Zaczal
e.5.:f variable a is gdeclared as ARRAY(!.10). OF ARRAY(1..101 OF IXTZSZIFE then exthe- altil:’
cr ail,li may de usec to acess eiement (1,1) of the array,

10

R —

oy —




|
i
EACTOR, :
> unsigned constant T —>
*m
> vanable : .
| SR =——— |

| |
t— > function :centzFicr—l—Q—W
| s ! ;

i L_,C}*_s

: - ’

& '
> exaression r Sy
(SIS |

8 7

v

)

\

(

ﬁ ' 07 o Factor]

il e

PO SN BT B o O W |
—B@-—-r—‘v exaressxcn-—'.-%@—-) expression | § )
z S —————————— l R e T —y TIV .
’ L < ds: ta i ,i
ZEa

~

See EXPRESSION 1n Section 1.13 and FUNCTIONS in Section : for morexietauls,

F)
s1) TS,

iy Se
Pt Faa A g s R e e e e — e e

Tre lowerscund of a set is always zero and the set size is always the Mixs 1,7 OF the Saca Tvee uF b sat,
Thes a SET CF C=AR always ccouptes 32 bytes (a Sossidle 256 eiemen:is - cae DIt Cor e element.

Sumularly a SET CF .10 is equivalent to SET OF G.2<%
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HISOFT PasCaL 4 - VE2SION 1-4,

EETESESEICUATAERNSEENIIIS TaAVSWITST

P T——————E R S e

.o rglease rumper of Hisoft Pascal 40 and Hisoft Pascal 4T is nov -4,
27 sotive from 31 October 1982, .

c L W

The c¢i?’erences betuesn Varsion 1°1 and vsrsion 1+4 ars given bdalowu:

*. A bug in the evaluation of expressions (which leac %0 excrassicns like
b 1+32R(2) being incorrectly evaluated} has TDeen coIrectec.
\ .
‘b 2. A bug in the evaluation of expressicns (uhich leo ts exoressicns like ¢
l1+(11) being incorrectly evaluated) mas deen corrsctled.

3. A bug %na*t caused the {ncorract evaluation of ths Irasull ¢cf an integer
to real comparison has Been correciled. .

4, Misof+ Pascal 4T only: the gocumented ™G {n the aci:cr 'SY sit-commanc
(see page 38 of the Programmer's Manual) has Seer carrectac - *3' car
nov bs usad at any time.

T, Hisaf: Pasczal 4T only: using tne 'F' cosmard from sl antsn e scias
to fina a character string row positions the ecizing culser ot =7e

baginning of any found occurrence of %ne 3:ring cf, sagaes I°7 anc 23
af tnhe Programmer‘'s Manual.

§. Hiscfc Fascal 4T orly: 3 new ecizor 22mmand has Been Prmscoatiten, TFe
1X1 command cisplays, LA R@xaceci~il, TN ILTITENI-250- ACCHis3 .27 202
csmailer. This allows the user 0 "éx= 2 LITKiI~C =IOy Gy T g voin ter
cazxzge anc 4hus minimises h> aargers A SErsac.l T rhel Al (O CLiSe
To =5 tnis, ?ind the start accress 3% TYe Zadkag:? AT e

'I;‘ Ir-lementation NOte and tne end acs:i~:: 07 N Sat<uje using ine i
sommzns, \ow uss she relsvant G22T2i 00 ZyTtem DI LT 1o J;Mf s
black of memorfy %0 tape. 'Ote that ¥ou oili r3t @ ablg e vz 372
HECT loazer to load the zackage whu~ $29®3 2% TTIS wey v L7833 .
snoulc uss the reievant 0gerating I.5%Te7 18a3 IT7mi0T 7o AT
axezuse 2 cald s2art into che eadisnr 3s given in .Sur ImDloT T atioR

\ota.

SPTITIU% guners should consult the encinsed shaet '"Laing WOIKI™2 copies’.

for technical reasons owners of MP4T o~ a KL33ICM (urzer naS-SYS; or or J
IX I3ECTRUM uwill be sent Verz:on 1,3 which is icgextizal o Versai3-® 1.4
excez: tnat bug 3 atove is nct corrected. To aveid this Tug ¥O- S0
al.ave ersure that the real exgression ir a real-wo-integer gonSes1sed
slesys acoears on the left of the camparison. ‘

Hisofs Sascal 4T ouners should rate that the Installazion Svize ang tre
-8 X

Alzerztion Guide are iden?_ical aocUl.-,e.‘\t”s. This ui".l ce 3-..‘ai‘.s:-'.e W2l TS
the enc cf December 1582,

P A Y P ntatcm o b - ———
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~he same comments Mmade i1n Secnien 1.11 concerming sets aoply to simcle exoressions.,

simple expressicn

5000006

When using IN, the set attributes are the full range of the type of the simple ezpression with the
excesfion of integer arguments for which the attributes are taken as if (C..2TS5] hac Seen
encountered.

| ﬁw above syntax asolies when cmmparing strings of the same length, pointers and all scalar tTypes.

. 5 may be compared using =, (s, O or =, Pointers may only be compared using = and . ¢

Js PR AMET IR

{ e > 1genhfier ”tyce :Lent:erL@ P

VAR

==

%

—-h-tyoe identifier-must be used following the colon - Gtherwise $ERT.IR® 44 ~ill cexuity

Var.able parameters as well as value parameters are fully supportec.

‘ :zedures and functions are not valid as paramaters,

1 +C T o ey ey o
e *dle o 068 o aneoane\ o

Recer 13 thne syatax diagram o0 page 14,
Assigament statements.

See Secticn 1.7 for information on which assignment statements are :legal.

CASZ statements:

An entirely null case list 1s not allowed i.e. CASE OF END; will generate an errzr {(¢T=2R0ORY 1.

12
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R, < 0+ LA OIS LN s mss bt - b omme S . v - e 18 Bme B + st o B — s ot

e AN e g e -y

The ZUCE cliuse, which 1s an 3)tsrrmaciva S END, Ls exz-uted if the selector RITTEILION Jvriear)
1s 73T fCLAC IN CNe OF the Case .:5ts ('SSNStant’ Overlaaf).

If the TXD '°rmmator 1 used and the selector 1s ncot found then contral 1s passed to tre statemer:
folicw:ing the
FCR statements:

The =ntrcl variable of a FOR statement may cnly be an unstructured var:a:h. not 2 sarametar.
Trus is half way between the Jensen/Wirth and draft [SO standard defamtions.

GOTO statements:

It is anly possidble to GOTO a label which 1s presont in the same block as the GCTO statement argd
at the same level.

Lazels must be declared (using the Reserved Word LABEL) 1n the block in wmzh they are used: a
lacel =nsists of at least one and up to four digits. When a lacel is usec o mark a sTatament it
MUst ascear at the beginning of the statement and de followed by a cslon =~ °3, ;

13
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Tarward Defarences, ‘

| As :n the Pascal User Manual and Report Section 11.C.1) procedures ang functions may De
| referencec befcre they declared through use of the Reserved Word FORWARD e.g.

N S

FRECEDURE alyit) ; FORWARD; ' (procedure a declared to be)
PRCCEDURE bxit); (forward of this statement) ;
BEGIX &

o
alp)y ; (procedure a referencad.) 2

o H

PRSCSDURE al 4 (actual ceclaration of procedure a.)
BEGIN
biQ)

e

- =2XD; .
& ) ¢

Note that the parameters and result type of the procedure a are-declared along with FORWAS
and are ngf repeated i1n the maun declaration of the procedure. Rememser, FCRWARD 35 « Raserved

Word. P .
.17 FROCRAM. !
————t PROGRAM igentifier slock EXD »

o

S:nce files are not implemented there are no formal parameters of the program.

16
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al CONSTANTS,

MAXINT
TRUE, FALSE

INTZGER

CHAR
S0CLZAN

2.3.1.1 WRITE

; 2.1 "ngu‘ and :&.’:U’— n eéur's,

The largest integer available i.e. 32747.

The constants of type Boolean.
Sew Section 1.3, :
See Section 1.3, »

The full extended ASCII character set of 256 elements.

(TRUZ.FALSE) This type is usec :n logzcal operations nclucing
the results of cmmpansons. £

e e e - 2 . S e b i b . 8 e e - — e e

The prececure WRITE 1s used 0 cutout Jata *3 the .cveen or s»i=-er.

When the excression to be wnitoen is sumply GFf tyze Tharaster then WIETTTe)
passes the 3 it value recraserted Dy the value CF The =Sresc.an 2 (o the
sTreen Or priter as agpropriate.

Note: - :
b
CER(8) (CTRL H) gives a destruchive dackscace on the screen. : }

CERA1D) (CTRL L) clears *he streen or gives a new s25e on the sranter. :
CERI3) (CTRL M) performs a carriage retum angd lina feead.

CHR(16) (CTRL P) will normally cirect SutpLt to tne pranter if the screen
is in use or vice versa. 3




Generally thoughi
WRITE(P!,P2,eeee P 15 equivalent tol

BEGIN WRITE®P1) WRITE(P2) weveers; RRITE(Pn) EXDS

The write parameters P1,F2,.eeeePn can have one of the following formss
{gd> or <{e'mO aor <{eimind) or {e:miD

where @, m and n are expressions and H is a literal constant.

We have S cases to examinel

11 @ is of type integer: and mther <ed or {eim> is used.

The value of the integer exoression @ is converted t2 4 Character string wit

a trailing scace. The length of the string tan te inTreasec (Wil ieac:ngd
spaces) by the use of m which spexfies the total numder of characters to be
output. If m 1s not sufficent for .@ to be wnttenor m 1§ nct present tren
e is written out in full, with a trailing space, and m 1s gnorec. Note that,iif
m is.specfied to be the length oFf e without the trauing sgace thenog
traling space will be cutput,
)
2] e is of type integer anc the form KeimiED is used.

In this case @ is output in hexacexmmal. If ms1 or ms. -ner *he valie ¢
MCD 1&6~m) 1s output 1n & width of @xactly m Chacastess. I ™=2 2k m==
then the full value cf e s output n hexatecmal 10 4 «igth cf & TavatiETS.

17 mD& tnen leading scaces are 1nserrec before the “ull'"ezalen Tao valle o
® as naceEssary. —eacing reroes willdDe iNsert2c ~here apuucaple Zzaac.es:

WRITE(0ZS:m:E);

m=1 outputs: 1
me2 outputs: Ot
m=3 cutputs: (401
m=4 outcuts: 0301
m=S outputs: 0401

31 e 1s of type real, The forms <2, {em> or Celmin’ may be used.

The value of e is converted to a Character stming resresesting 2 rRa. NLTTEr.
The format oF the regresentaticn 1s determines Dy Ne

18
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* te wme wwme . ea

- - s

1f n is not present then the nuMIer iS5 JUTTLT 1A soentifiz ~mtartic, witt A

mantissa and an exsonent. 1f the nurs
output prior to the mantissa, OTNerwise a 30472 1s WITut.
always output to at least one Jecmal 3iac2 U3 13 A MaIimum
places and the exponent is always 51372C .21ther with a plus Ir Mirus si
This means that the mummum width of the scentific resresertansn =

characters; if the field wicth m 1S less than S then the full wiltn of 2
characters will always be output.

If m>=3 tnen one Or more cdecmal dlalos
will be ocutput up tO a4 maxynum

ar s negative then a mit.d TLIT
The et er s

5;(4.,-.,
- - - e

of S cecmal places (m=1l) For mO12 leac:ng
spaces are inserted before the number. Examples!

WRITE(-1.23E 10:m)}

ms7 gives: -1.23000E+10
m=8 gives: -1.25+10

me? gives: -1.2CE+10
‘m=10 gives: -1.230E+10
meil gives: ~1.2300E+10
m=12 gives: -1.23000E+10
m=13 gives: _-1.23000E+10

If the form <e!min> is used Then a fixed-o0int representati=n cf the ~urTer
g will be writter with n specfying the number of jec.ma. olazes T e
output. No leadurg spaces ~ill De autsut uniess he field ~ T & s
sufficently large, If n 1s ero then @ 1S cutsuT as an integer, I @ is TOC
large to be cutput :n the sperfied fielo wigin then it 1s SLITUT A s=emTieis
format with a field width of m /see adovel. Zxamples.

WRITE(1E2:8:2 gives: 100.80
WRITE(1Z23:D)  gives! _100.00
WRITSIS3.455:L:1) gavest 238
WEITT(23.455:3:0) guives!  _2.3<SSOE+0L

WRITE(S.455:4:0) gives: _23

4) e is of type character or type stnrg.

ene CharalTer Gr STTINg ©F TharaTt2rs

ither <e> or <em) may be used .o
sf 5 (for zharactersd or tt@ LengIt oF

will be output 1n a manrmum field wadtn
the string (For string types). Laaling =4S ara "ns
large.

- - -
a7ted sF M .S ST 2Nty

5] e is of type Boolean.

Either (ey or Ceim> may be usec and ~aUT' or TALIE" «llS2 TR
deoencing on the 3cclean value of & , USING @ MINLTIT Fl@ll ~ioit 2 S
respectively,
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1.3 PAGE

a -~ A
-~0." READ

WRITELN outputs gives a newline. This is equivalent to WRITZ(CHER(I3N,
Note that a linefeed is included.

WRITELN@I. ZreesessnsP3)} i Qquivahnt to:
BEGIN WRITZE(P1,P2e00000eP3); WRITELN END;

The procedure PAGE is equivalent to WRITE(CERII2) and causes the viceo
screen to De cleared or the printer to advanca to the top of a new page.

The prccedure READ 1s used to access date from the -keyooard.!It dces *h:
through a buffer held within the runtimes - this bdufier 1s Innally emzoy
(exzept for an enc-of~line marker). We can c=nsicer tha- ANy azIiasses to Irus
duffer take place through a text window over the buffer INroUGh «wCh we Can
see one Charaltler at a time. If this tex windcw ir pC3iTiomce Swer 2o
enc-of-line marker then before the read coe-atizn is te-minatec 3 new gy &g

all the various control codes detailed in Secmon 0.0 will de re==gaised. Mow!

READ(VX.VZ.-.»-“»VH)S is EQUiVﬂEﬂt to!
EECIN READV1)} READIV) cescserss REAS(VN) BN '

where V1, V2 etc. may be of type character, string, 1ntecer zr real, :
The statement BEZAD(V); has differant esvects depenzing on tne tvpe oF .
There are 4 cases to consider:

11 V is of type character,

In this case RZADV) simply reads a character from the incut suffe- a--
assigns it to V. If the text window on the buffer 1s positicnes cn a line
marker (a CHER(12) character) then the function EOLN will return the wa.a
TRUZ and a new line of text is read in from the Kevscarc. When a ~eas
coeration 1s sutseguently performed then the text wincow will be gsiTzzned
at the start of the new line,

Imzortant note: Note that SOLN is TRUE at the start of tme pregram. This

20

B

" text will pereadg into the buffer from the REYPEOArg: Whiie rescing iy tES tye T ——-
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2.3.1.5 RZADLX

means that if the first RZAD.:s 0f T pe craraster *hena SEZ0 vt Wi S
returned followed Dy the reading in of a new lLine from She ~z.s
subsequent read of type charactar will return the first -=ary—o- ro- tmE

New line, assuming it 1s not tlank. See alss the procecure A LN o icw.

% g .
-h . -~

2] V is of type stning. .

A string of characters may be read using READ and in this case a ser-es 3¢
characters will be read until the number of Charactars cefinen Iy tfe airing
has been read or EOLN = TRUZ. If the string is not filled Dy the -eac ii.e. 17
end-of-line 1s reached befcre the whole string has Seen assignea) hen <he
end cf the string is filled with null (CERION characters - thus anaslas <he
programmer to evaluate the length of the string that was reac.

The ncte concerning in 1] above also applies here.

31 Vis of type integer.

In this case a series of characters which represent an integer as =2<imea 1a
Section 1.3 is read. All preceding blanks and end-cf-line markers are 3yeoea
(this means that integers may be read wnmediately cf. the note :n 1] asoves,

If the integer read has an absolute value greater than MAXINT SI737) then
the runtime error ‘Number too large’ will Be 1ssued and executian <srmunatad.
. =

IF the first character read, after spaces and end-of~line charasters have Yeen
siasped, 15 not a digit or & sagn (‘+° or ‘) then tne runtime errar ‘Nucser
expected’ will De reported and the grogram aborted,

4] V is of type real,

Here, a series of characters represanting a real aumoer acrcing to
syntax aof _action 1.3 will da read.

All leading spaces and end=of-line markers are skisoec - ang -as for-trtanprs———

above, the first character afterwards muss De a JiGi1% or a 5:3r. 2F tre number
read is t3o0 large or tzo small (see Section 1.2) then an "Over-law’ 2r-r will
te reccrted, {f T’ 1s presant without a Fllowing si3n or @i3.7 ~-e~ Izzcnent
expectad’ arvor will be generated and if a ceSial 3310T (s frasent witheal o
subsequent digit then a "‘Number expected’ error will Se jiven.

Reals, like integers, may be read immediately; see 11 and 3 1Zove,

READILN(71,92 00000V} is equivalent to! BIEGDI RIADT L, Vom0l
READLN END;

READIN simply reads in a new buffer from the keybcard: wrile Tyoing n the
buffer you may use the vanicus control functions cetaiied in Sechior 0L, Tows
ECLXN beccmes FALSE after the execution of REACLN unless the “ex: Lineas
blank.

———

——
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PEADLXN may be used tc skip the Blank Line wmiz® is oresent a= the Bec:aniag
Of the execution of the 3D1eCT C33@ 1.8 .7 Nas tne e~ect of reuzing it 4 Aew
dufrer. This will be useful 1f you wish tc r2ac a camzaonent of type characTer
at the beginning of a program dut 1t 1S Not necessary 1if YyOU are realing an
integer or a real (since end-of~Line markers are sxipped) or if you are reacing
characters from subsequent lines. .

2.3.2.1 EOLX

The function EOLN is a Boclean functicn wnich returns the value TETS if the

| @ next char to be read wculd be an enc-of~Line Sharacter (CER(I3N. Ctner.ns;‘
v :

the function returns the value FALSE, -

2.3.2.2 INCH .
1

The function INCH causes the keydoarc of the camouter to be szannec anc, if
a key has been pressed, returns the character representec 2y the ke >-2ss2g.

If nc key has Deen pressad then CIZT(0) is returned., The funchicr the-wsore
returns a result of type Character,

i Vel o

sices srancfor Funs=tions,

2.2.3.1 TRUNCIX)

‘L@ LTRSS 3
Bk
. SosLverSe

s
NS BT LR

Tre parameter X must be of tyoe real 0r integer 13 12 .4
TREUNC 1s the greates: integer (ess Thas 97 e3uwi °C £ := X
the least integer greater thanor equal te X 31 X 1sr¢:

TRUNC(=1.3) retumns -1 TRUNRCILF) ratorns ¢

B e e R T

e gt ot g
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2.3.3.2 ROTNDUX)

X must be of type real or integer-and he ‘fLnachicn returns the ‘nearest’
integer to X (according to standard rounding rulesl. Sxamples:

ROUND(~6.3) raturns =6 ROUND(!1.7) returmns 12
ROUND(=6.31) returns =7  ROUNDC3.S) returns 24

X must be of type real or integer - ENTIZR returns the greatest integer less
than or equal to X, for all X. Examples:

ENTIZER(=4.3) returns =7 ENTEZERULLT) returns 1L 0
Note! ENTIER is not a Stancard Pascal fumction But is the equzva.ant of
BASIC's INT. It is useful when wnting fast routines for many mat-ematizal
applications. .

¢

2.3.2.4 CROD(X)-

X may be of any scalar type exceor real. The value retumed is an 1-Teger
representing the ordinal numder of the vaiue of X witiun the et Ze<ining t e
type of X.

- .
If X is of type integer then CRD(X) = X | this should normally .e av=1224

- C A &

Examples!

ORD(‘a’) returms %7 CPIU'3) returms 3

2.3.2.3 CHR(X)

X must e cf type integer, CHR rawurns a znaracter vaue SorYesperging tothe
ASCII valve of X. Zxamplas!

CER(49) retums ‘1’ CIER(9!) retums ‘L7

e

. . . s ——F’, vl
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2.2.8 Arpthmetic Functions, . : *
In all the functions within this sub-section the parameter X must be of type real or integer. E
2.3.4.1 ABS(X) : . : |
: s

|

Returns the absclute value of X (#.g. ASSI-4.5) gives 4.5). The result is of 1

the same type as X, } g

2.3.4.2 SQR(X)

Returns the value XX {.e. the square of X. The result is of the same type

’0 as X, 3

\ . .

2.3:4.3 SQRTX)

Returns the square root of X -~ the returned valuc is always of type real. A
"Maths Call Ervor’ 1s generated xf tng argumert X is negatives

-
e SRty

L e

2.3.4.4 FRACX)

i Returns the fractional part of X! FRACIX) = X - ENTIZRIX)
As with EXTIER this functhion is useful for writing many fast mathemaniil
———— e —voutin®s-Examplest
FRAC(1.5) returns 0.5 FRAC(-12.56) returns 044 ~—
® :c:assmm
.
"Returns the sine of X wnere X is in rasians. The resu i1t i« Cways of Tyre
real. ¢
2.3.4:4 CSS(XN) ;
;
Returns the cosine of X where X is in radians. The resuit is oF type resl. s :
2.3.4.7 TAN(X) i
¥
Returns the tangent of X where X is in racians. The resuit 1S always cof 1 3
type real. - |
3

24 : ’ E




2:3.4.3 ARCTAN(X)

2.2.4.9 EX2(X)

2.3.4.10 LN(X)

2.3.5 Further Drodesl

Returns the angle, In radians, whosi .32t 18 equal T3 the “wnser X. The
result is of type real.

Raturns the value @ X where e = 2,71828. The result 1s aways of type rea..

Returns tha natural logarithm (i.e. to the base @) of X. The result i5 of tyoe
real. If X <= 0 then a ‘Matns Call Erver’ will De generarted.

ned Srocedyres, :

23.3.1 NEWR)

»

The procedure NTW(@) allocates space for 2 dynamic varat.e. ~\e varitic 3
is a pomnter vanable and after NZW@®) has Deen 2xecited = Iniiars tne
adress of the newly alldcated dynamic vanadle, The Type 27 “de 3yta~ic

variabla is the sane as the type of the pointer variatle p ana Thus an e =
any typa. d

| 7o access the dynamic vanable p~ is us2d - see aspenlix 4 for an gxerple of

—— ey

a e e ———

- ——

o —

2.2.5.2 MARZUv])

2.3.5.3. RELZASE(v])

the use of pointers ta reference dynamic vananies.

g 2 L

To re—allocate space used for dynamic variadles use the procesme Matl o8

RELZASE (see belowh

This procecure saves the state of the dynam: variablz heap 12 be saved ia
rester =2 to thaf wacn

the pownter variadle vi. The state =f (he eep My 0.

= eemznci;z RELEASE (s=2

the procadurs MARK was exacuted My using th= ¢
belcw).

The type of variable to which vl paints i3 irrolevant, srica vt saceid an(vj be.

used with MARK and RELZASE neve- R 8

For an example grogram using MARX and REZZ2ST see Appencax 4.

~




R —
5

o

AP TTIRTRINURURRRR.

" 5354 INLINE(C1,C2/Clrienmeenes)

-~ ~nw

‘ PR

+

SAYT

neas ‘or use ! gynamic variaties. Th@

This prccedure frees space on the

state of the heap 1s restored tO ite state when Mailivll was exac.ted = ThuS
effectively destroying all gynamic variables creatm »unce the exec.ticn OF
the MARK procedure. as such it snould Se yses with yroat S37%

See above and Appendix & for more details.

This procedure allows 180 machune code to be inasrted within the Pascal
program; the valuves (C1 MOD 236, C2 MCTO a%s, O3 MCD 256, seened are
inserted in the cbject program at the current locatio! .punter ascress reil by
the compiler. C1s €2, C3 etc. are 1nteger ginstants of #MER SHeTE can'be any
number. Refer to Appendix & far an example of the us? of INLIGE.

USSR is a procecdure with one integer argument v, The Drc?ziure s;use? a
call to be made to the memory adcress given by V.S® Fasoft Pascal 4 haids
integers in twe's comolement #orm (\see hooenciX 3)‘then in orcer G refer 10
adsresses greater than O Jwws OF V must e used.
For exmolg :Cm i - . wOuld snvoxe a 4 zall to
the memgory agaress £C000. Ecwever, g 4 constant 1o refer.to a
memcry acoress. it 1s more convement towse nexaie! - .

_ The routine callec should fimssh with a 180 R=T Jretruction . {C9) anc imust

preserve the IX register.

¥ L N
=g procedure Causes program exscustimn o stop P the mMessaze St L
pr=XXXX’ where XXXX 1s the AR MDY AOSTERD OF che inch s &

was 1ssued. Together with a comy!
ne thrgh

1aTiCN 18373, L LAy
o

where the Eal
a program are Tar 0.

ne used tc ceterrune whild of two or mere pat
—ms will normally de used during se~bugging.

‘. (MeMmo™™’ starting rom “he

PCYT stores the exgression ¥ in the compuler %
memory agoress X. X is f type integer L& & L0 TE L Ay S WAENS
SET. See Secticn 2.3.5.5 asove for a discossion of N se of wregers o
represent memory adiresses. Examplest
POIEI25000,7A) places 241 &t yocatiun &2908

ynal) at lrcanien 22508,

. ?OI‘.(-16334.3-6'£3) places 0003 80 70 lin hexads!

i

s £«
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TCOTUT 1s the procedure which 1s L<20 C save variadies cn tase. ~he <. -
parameter is of type A "RATI...8] L. ZZAR and is the name oF e fus Tt b
saved. SIZE bytes of memory are cum.ed $1arting at the accress STalT. S_th
these parameters are of type INT=GER.

E.g. to save the variable V to tape uncer the name VAR ‘use!

TOUT(VAR  ‘,ADDRW),SIZE(V)

The use of actual memory addresses gives the user far more flex:blity than
just the ability to save arrays. For examole i¥ a system das a me=c-v ~ans ¢

screen, entire screenfuls may be saves directly. See Agpensix 3 far
example of the use of TOUT.

2.3.5.7 TIN (RAME,START)

p—————— e e

2.2.%.10 CUT®,0)

This procedure is used tolload, from tape, variadles 22c. that nave zebn savag
using TCUT. NAME is of type ARRAY(1.3] of CZAR ane 3TART 15 ¢f Hyce
INTESER, The tape 18 searched for a file called NAME wraoh is tnen loacec at
memory address START. The number of aytn ta load is tasen from tne tise
(saved on the tage by TOUT).

Eg. to load the variadble saved in the example uv Secticn 2.2.5.3 adere usa!
TDUVAR ' ACDRW)

Because source files are recorged Dy tne 241%0r using U2 same “ormal a5 Tt

used by TIN and TOUT, TZX may te.used 3 iGa3 text fias 1nts ARRAYs 7

CHAR for processmg isee the EPST Alteration Su.cel.

See Appmdix 4 Fof an examela of the.use of “’\

-

Tnis procedure is usac T Qirectly i3 M2 JE0 ¢ outut ports ~ithout usta 4
the prczedure DUNE. The value of =re iateger paraTatar 2 i ioaded in /3
the SC registn=, the charactar parametar i .2icel 1 % .o A r’qia(w a6 At
tre assemdly instructicaCUT (ChA s 2xesitec,

=5, OUTIIVAY cutputs ™e character ‘a’ 2 the 20 pert L.

e e a T ane s
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2.3.4.1 RANDOM

2342 STCCX)

2343 PREDIX)

This returns a pseugo-random number between O and 2<% inclusive. although
this routine is very fast it gives poor results when used repeatecly withun
loops that do not contain 170 operations.

If the user requires detter results than this function yields then he, she
should wnte a routine (either in Pascal or machune coce) tailsrec 22 -
particular application.

X may be of any scalar type except real and SUCC(X) retumns the sucss- =r of

X. Examples!
SUCC('A") returns ‘B’ SUCC("S) returns ‘&’

X may be of any scalar type except real the result of the funcoi> is the
prececessor of X, Examgles:

PRED(‘Y") recurns ‘§’ FRET(TRUE! returmns FalSE

2.3.6.4 CTD(X)

<.3.6.7 FZ=EXX, D)

X must be cf type integer. O2D returns a Scolean result wiichis THTZ iF X
-1s odd and TALSZ if X is even,

This funchicn takes a vanadie identifier of anv ype as a saravetes i-c
returns an integer result which :s the memecry ascress of the vairias.e
identifier V, For informaticn on how variatles are nelc, as runTureeE. witmr
Hisoft Pascal 4 see appencix 3. For an example of the us2 of ‘a_Z32 see
Appendix 4.

The first parameter of trus function 15 of tide integer and .5 Ls29 *= scRT vy - -
e

a memory aadress isze Section 2.3.5.51. The seconc argument 3s a typ@, thisis

28




| 2.3.6.7 STEV)
:

@

2.3.6.3 DIP@)

the rosult type cf the functian,

PEZX 1s used to retriave data from the memcry of the cameuter. ans =ne res..:
may ~e cf any type.

In all PEEX and POEZ (the cocssite of PIIX) sserations cata :s moved n
Hisoft Pascal 4's own internal representat:cn setaiiec :n appgenzix 3. .':r
example: 1f the memory from L2000 cnwarss cantains the values: <O ol 73 - 33
61 6C (in hexadeamal) then!

WRITZ(PEZX(LS000,ARRAY(1..4] OF CEZAR) gives Pascal’
WRITE(PEZX(ZT000,CHAR) gives P’ :
k’?.....(?E:I(JOOO NTZGER) gives 28912
WRITE(FEZZLI000,REAL) gives 2.36227=+27?

see Appendix 3 for more details on the represaentation of types witnin Hiscfe
Pascal 4.

The parameter of this function :s a vaniacle. Tha integer result 15 the a.‘.\ou.\t

of storage taxen up Dy that variadie, 11 bytes.

¢

INF is used to access the 280'% pcrts directly without using the srocacure
DO THE. The value of the integer zarameter 2 15 icaza¢ into be 3C register
and tha cnanc:er result of the funcien is cotanec dy Ixeculing the assemoly
language 1struction IN AWC).
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2.1 Comments,

A comment may ocour between any two reserved wcrds, numbers, 1cantifiers or scecal svmocis -~
see Appencix I. A comment starts with a ‘(' character or the (e ’ Zharacter sair. Unisss the s
character 1s 4 '$’ all characters are ignored until the next O character or '#)° hara—er &%, SFfa
‘s’ was found then the cmmpiler looks for a seres of compuler cplions (see Seicw) arter wrizs
characters are skipped until a 2’ or ‘#) 13 found.

SIS e e T MR W e b

.2 Cempiler Cotion ) 3

The syntax for specifying compiler cptions is:

VW Aw S wahang

tf‘ > . :
EL;’
| O :
| ‘ ;

The following cptions are availadle: : ¥

Catizn k3

Controls the listing of the program text and obyect cde aoiress Dy the comoiler.

If L+ then a full listing is given.

If L= then lnes are only listes when an error is detecTes.
r
l DZFAULT: L+

Eion Of
; . - Controls whether certain cverflow checks are mace. Integer muitiply and civize anc all read
F‘*-, anthmetic cperations are alwavs checked for overflow.

IF O+ then checks are mase on integer addition and sudbtracson.
If O~ then the above checks are not made.

AUA-'O’

I

vy
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Contrcls whether or not keyboard checks are made curi?g coject coze program executicn. If Co
then 1f CT is pressed then execution will return to with a KALT message - see Section 1.3.5.c.

This check is made at the beginning of all loops, procecures and functions. Thus he user may use
this faglity to detect which loop etc. is not terminating correctly cuning the Cenugging orotess. It
should certainly be disabled 1 you wish the odject program to run quickiy.

If C-~ then the above check is not made,

CEFAULT: Ce

Cotion S2

Controls whether or not stack shecks are made,

«
If S then, at the beginning of each procedurs and functicn call,a chech 15 Made to see i the STach

will prebablv overflow in thas dlcck. If the runtime stack overflows the cynamic variadie heas or
tne prcgram then the message ‘Cut of RAM at PC=XXXX’' is:displaved and exec.ticn ascrres.
Naturally this 1s not focloroof; 1f a procedure has a lar;e amount of statk usage within iisei? then
the proegram may ‘crash’. Alternatively, if a funclion contains very little statk usage while LT3sNg

reqursicn then it is possidla for the function 3 be haltez unnecessarily.
. !

If S= then no stack checks are performed,

DZFAULT: S+

Ca%on Al

‘Controls whether cnecks are made to ensure That arrayindiles srewithun The BoungsTspeTr IR T T

the array’‘s declaration.

If A+ ang an array incex is tos high'or toc low then the mess2-e Ta3ex tac misror “Inces oo

, low’ will be displayed and tne program executicn halted.

If A- then no such checks are maoe,

CIFAULT! A+

Aneimn T
- b -
Sieheteinin e

when using 16 Bit 2's complement 1nteger arithmenic, Sversicw 22murs when se-cagrmirs & >, < )=.
cr <= coeraticn if the arguments differ Dy more than MAXINT (327470, oF this az—irs then -he
result of the comoariscn will be :ncorrect. Thus will net normally sresent any - ioultl s ‘owever.
snculd the user wish to compare such numbers, the use of I+ ens_res *ra: the rascl-s of ne
moanisen will be correct, The equivalent SItUATION My arise with real as1tametic in whi= —ise an
cverfiow errcr will De 1ssued if the arguments cifver Dy more than apgrearately 3.4-=58 | ttal
cannot be avoided, :

If I- then no check for the result of the abcve comparisans :s made.

B T
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4.0 lrtroguiceinn ¢n tha T4ibap,

Tre 20t surcied with ali versicns o micc:r FPoooze. 4T A9 & SiRL e, ;;ﬁé"li;ﬂé: [ ol Gy 3e$iflf' d "C

wors with all 350 cperating systems whiie Mwaitani ) 2dse 3fF use anc It@ as1ai%y o wais p ves vams
Quitrly and erfiziently, .

Text :s “eld in memary in a compacted form; the numder 9¢ 1AlING STal2s 1N & line is S2lf ar c-a
Character at the beginning of the line and all EI 7 Feser.2a wW.ords are .aaer.se@s i-os ---

Rl AN -

Character. This leads to a typical raduction 1n text size cf 25%.
RCTE! throughout this secticn the DELETE key 1s referred tc insteas of the contrsi c=ga CHe ¥
apcears more natural to co this. ,

The editor 1s entered autcmatically when HP4T is loaced from tase and displays the messaga:

Ceoyright Hisoft 12€2
All rights reserved

followed by the editor prompt 2,
f‘ In response to tha prompt you may enter a command .ine of the following fFormat:
)
"‘“ C N1, N2, 51,62 , :

fcliowed by a RETURN where!

C is tre =mmand to be executed (see Section 3.2 belowi.
N!  is a nuTder in the range { - 32747 inclusive.

N2 1s a numzer in the range & - 22747 aclusiva.

S!  is a string of characters with a maximum iengch 27 710,

S2  is a string of characters with a maximum lengsh ¢ 20,

The comma is us22 to senarate the various arjuents LilthIugt thi. zin 3@ ¢ haaged - see the 'S’

C2Tmanc) and scaces are 1gncrec. excopt ~1ifin the stri- .. Iznz 27 *he arjuTeats av: manda €h

altIlgh some oF the ommancs ‘e.g. th2 ‘Dlelote m=m-anrc. will ot srececd without S avd Ny

Delnz 3ce=‘ied. The aditor ~amemiers Tha prev.ous ~u7rere L2 strirs that yau entered and usés
- iRRSE (27727 valies, .where aializizie, if you de Ast scedfi i.zatticslar Gegupeet ailiw ke

e et s L T ————

S
cemManc ine. The values of Xi ond N2 are Lidally sefzo {C =rd & “trings ave atiall ev‘r.{‘alf
73 enter an illegal commard linc such s F-: 100,210 tren trs Line will be gacsed awd fhe
megsite ‘Parzan?’ cistlayel - you snculd (oes refype tte line corract! e:q- F1,1eC, HELLO. Thig
’ BrU3T Tels3g2 will alic Je lisdlayed if (Ne leryth of SE exwess 20 ne jength of ST /s 7/«./(’!
A thas 20 then any 2XCess Cleracters wre ignoresd.
Cimminds may se enteres :n UERer or lowar case .

Whde entering a zzmmenc Iine, ol tne refevend confrat funchions described fu Sec fecm €.0 wig be
Used e.g. X 1z celte 10 the Sequaaing of the Line .

Toe fillzeing sud-section Getails the varitus camwmancs cvailable within the edifey — nede bt
whemevar an arjument 1s endso2? Dy tre symdciz ‘<D ther nat arturent muss B sresent ferthe

<TmTang TS preceed.

e A - g .

ey e .
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. A°C compactag Dy turming the relevant checks Off whust retaining owecis o Jptesies sl

o D L
— i “—at oo

Cotian P

If the P cotion is Used the device to which the comoianon Lsting is sent 1s changed t.e. iF T
video screen was being used the prnter is used and vice versa. Note that thus cplion s oo
folldwed by a '+ or =,

UZFAULT! The video screen is used.

Cp*ion F:
This gatign letsar must be followed by A space and then an ewght cheracter filenane. If the “lzmame

has less than eight characzers it should be padded ws ) SpacRs.

The presenca of this option causes inclusion

&0d of the current line - .
procedures and fun;t;_qngon tape and then include them in particular pregrams.,

r
i e

“wishes.to build o a "Lsrvary’ of muCruses

The program should be saved using the built-in editor’s P cmmand., Or mest systems the Lis:
opticn L- shculd oe used - atherwise tha compiler will nat compile fast ensugh;
MR, o s S0

Example! (SL-,F MATRIX include the text from a tape file MATRIX):

When writing very large programs there May ADt be encugh room in the cmmouter’'s memary or tha
SQUrce and c3ject code to ba present at the same tune. It 18 Nowever possigie 19 Smoile suc

T -
programs by saving.tham to tage and wsing the ‘F ostion - fhen caly 122 bytes of the sSurce are in

M at any cne time, 1“‘{{‘.‘9,.‘!‘\"" mcre rcom for the object code.

This cpticn may not O® nested and is not implemanted in =ne =X Spectrum version, x’

IEBERSPA I

The comeiler options may be used selectively. Thus detugges sechicns of wode Tdy Ze 3seecec up
=S58
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N
£.2.1 Text Insertion, “‘ [4Y I\’

Tex® may de inserted into the textfile either by ty.. T 4 line number, 4 sZaZe and tne the —eluires
text or by use cf the ‘I’ command. Note that 1f you tyoe . iine numier “cllswec dy FEITUAN .d.e-
without any text) then that line will be deleted from the text if it exisis. Whenover fext oo T™iAg

be31nning of the unel, S‘ a8 15 T e s
Qﬂﬁ‘-?w"’- ang S? (tog; e the ﬁ.’m er) may Se emsii~en, TS
CIUETE (or EACEZPACE) key will produce a destructive batksoale (Cut not Jeyonc the lejzmnidng ¢

the *ext line). Taxt is entered 1nto an internal buffer within EPS7T anc if tnis duffer sncuLll tellme
2} S

full then you will be prevented from entering any more text - you must ther use TELITZ - CX t2
free space in the buffer, ? ,

(s hR :

!

"

Comman4: T n.m

Tee of this command gains entry to the automatic insert mode! you are fromoted with line numlers
startming at n and incrementing in steps of m. You enter the requirec text after tne cisclives Line

numner, UsIng the varous cantrol coges if ¢esired and terminating the text line with CRE S A

z:* from this mode use the control funchion CC (see Section 0.0.ang the relevant Imple~eniation
Ncte). sgga
If you enter a line with a line number that already exists in the text then the existing itme 4.l de
celetec and reclaced with the new line, after you have oresswd RITURNN. If the ww fmalil
incrementing cf the line number produces a line number greater than 22747 then the Inse | mcze

will exit automatically. !

1f, when tycing 1n text, you gzt to the end of a sreen hine without having entered 125 = ey
(she CuSfer size) then the screen will be scrolled up and vou may continue tyning ©0 the A< ! Line =
ar 3_Tomamnic incentation will be given to the text s3 that the _.ne numders & @ ef (Tivel

secdratag frcm the text.

=y ——— e . e e e e i - ot oo e e %3

LexT miy De ngleted by .se of the L' commanet .. wmcer Jf lires Ois?l&jcd ot anx vz {ime
ourin, the exe suticn of this command 1s fixed tniTially fsee yousIllmslemenill.. Soter U] »m:u‘ be
hangec tarouga use of the 'K’ command, '

Ne urrent texz* te the Aiellizv device Sres Lte fumier o D lits Aumbev wreltsive.
.20 2 for M is zlwsys !oinc res dedault value for A fs alxgs SIVCT e clefa« +

s ’ . N P ’
valuss ave 22° "a~en fro™ praviosly emzeved arzo~enis. Te List the erfure texbfiie s o {yuse 'L

CiEnzut any arv-Tents. Scveen 1:nes are “2r/atios with a (277 pand matgn o Hat the 7 c nuwrblba

s tlearly 2iszlagec. The numoer of sTeen Lnes Listec on e diospley dzvite g cotrelled

smrzogh Uue 0F tne ‘K’ command - after Lishag A cartain numIer of llaes T2 LT Wil 270 { ig net
© gat 2t lize numzer ), Mt coatrol Aumenss o {0 re_m to the mays edilas laag oV B k{‘l‘?’

continoe the Listing.
M‘N
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Rl ey

——atts thegums T gf sceen lLines to te iz a¢ i3 the disZ.ay 3o

e -t A

LA e NeAC RrE 2 Rt AV s Bt
AS SesTiheg 1AL abt:ve. The value I” Mow -Sc. 18 SoTiotal ans SISTRS. T @xams E u3e AS
ycu wish a sutsequent ‘Last to prcsuce five screen Lnes at 4 Lume.

Onze some text has been created there will inevitanly be a need to edit some ..m&s. Var.co:
commands are proviged to enable lines to be amended, deletec, moves anc renumcerec.

Command! D la.mD

All lines from n to m inclusive are deleted from the textfile. If m<n ¢r less thad two argumernt:
are scecied then no action will be taken) this 1s to help arevent zareless Mistanes. a 5iNZie une
may be celeted by makang m=n ; this Can also de accomplshed By simngly typing the Line numoa-
foliowed >y RETURN,

=mrand: M a,m g ¢
This cavses th t at i : deleting any text that aireacy =3:s73 thera.

Note that line n is lef? alcne. So thuis command allows yocu to ‘M'cve a line of tex? o ancider
pesition within the textfile. If line numbar n does not exist then no Toiicn 15 tawen.

ahe
.

Cammang! N ‘n.m)

Use of the Zl command causes the texifile t2.08.Le0MTRR RE with 2 first Linenumter 3° & avin
line numcer Stegs OF M. 5oth N and M MUSS De Present and if the reAuTORANS wii.. Luse .m3

Lne numger to 2xceed 22767 then the cnginal numbering 1s retained.

Commars:i T nm .F,g

The text existing within the line range n < x < m is searched ror La....rren..-e 3 the sgmg L—
the 'e‘",p;' SL05. If such an occourrence 1s found then the -elevant toxt lime ts disclaved and A
Boitmcse s ,,BW:.:.Q‘. You may then use CoMManI_ within tne Sout moze *¢ search ,ﬂ

2 e maw

s.iselu2nt cccurrencas of the string £ withan the gcefised Lne range Cr IS sonelituts 7re stV.-}
(t e ‘suSsTtute’ string) for the current coourrenca of £ anc then seccTh for TN next suouitence of
£ see telcw for mcre ¢ E:a:.l'..

the line range anc the twe SITings May havo bean set Ut previtusiy Ty any f1 e soamastcd

! may cnly Se necessary to en.ir_'_::_;g)mt:atz the seasch - s2e N@ evaT, i@ 17 Sectwn d.

.

£ditap oo ' Qunler 0N, I7 n dces not exist then no acticn is tanan) cther-:1sz tna lir@
o:22 :ntc a burser and Cx<nlavad cn the €= 2en (with the line numzer), te l ne aumtes :5 1523w

aga:n un-emeat ne Lne and tne .-..g‘.: n—.;; 35 entergd. Al ' SRS madcs wAll le
i t i the original 1, Be reccvered -a' any tume.

the suffeg and.aciin the text itselr, thu 2 @

37
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In shis mcde a pointer is imagined mOving throug” the line isiarhing al the first Inaralmac and
varicue sub-commands are w:v;:artec which allow you 1 @il the Line. Thé suD-CiTmails glEd
e Sssacc) - increment the text pointer by one 1.e. pcint tc the next charalter in the Line.
You step beyond the end of the Line.
?WV BACZSPACE! - decrement the text pointer by one to pownt at the previdus
acter in the line. You cannot step backwaros beyond the first charaZter in the line.
C? (contrel function) - step the text pcinter forwards o the nex: tas gositicn Syt not
beyond the end of the line,
m_ end the edit of this line keeping 4.l “he changes mace.
s i thz g2it ignoning all the changes maoe and leaving
‘ the lmc as it was befon the edn was xn\tu‘es‘
g i the tex: i.s. forget all changes mage cn'trus line ancd

-
ey

T EFrent line (keezing the zhaTges) ifit-dces not &nd-anctnes-ocousresis 25

restore the line as it was criginally.

Sz list tha.rest of the line deing edited i.2. The remainder of the line devcnc the —urrent
pointer position. You remain in the £t Mace with the gointer re-pls;iicned at the slart of
the .’gﬂﬂo 1

K_~- kill (celete) the character at the current pcirter positicn.

7. ~ delete all the characters from (and inZi.c:ngy the current painter £0S1%.00 20 the 2nC ¥

ine.
S

ngg cf the ‘fing’ s.;r.m;\nmxmu._;g_—_me. Sisniny gor - p o 1
sez the 7 ° command atove) This sub-commant will aummatizally exit she-@2:T = ot

in the current Line. °f6 an ocourrence ofF $-2 ‘fiat’ siring X ceteItil ih & 5.2-3T.€T .
(within tne previzusly soecfiec line range’ Tmer the E2:t moge will te entzef or the . =2
in whizh The strirng 1s founc, Note that the T2IT TIINTEr 1S Auwdys S0SLTI0N3s 4t The si. 7 g

*he line after a s&..:essful saarzh.

S - gubsiitute the previcusly cefined 'suSsTiTute’ strm- for the currentl. fCUNC SoTUT TRl

wﬂ‘, and then perform the suo—==mmand T' o, g2arin *2r @

of the ‘F1ng’ stming. This, togetner with tte asove ¥ Sus-commar . g woil iz 31Ez oo >
the textfiie c:t::".a..ly replacng coourrences o The ‘fing’ String witn tne Il Tiute struag

- 529 SeIicn <.3 FOr an examgies

seImportant Ncotees In the current versicn < EF4T thore is & kncwn Zuj v T2 cnemiiis F
tre sut-=mmang ‘S’ - this sub-command socesd Chly Se usec moadiafel. aften ot T

ccmmang, an T’ sud-oommand or an ‘S’ s.o-COMMans. In practize tnis snCwil STiE ¢
prctlems.

"“LEI_PE_%‘_’&?‘E; You will remacr in this s_c-—:zze
until you prg N - this wiil returs ycu to the man --;': gnncy Cpihete s sicaap

gositicnes after the las ’\ara:’e' that »ou nsert SiIng "I == 5,:.::‘,_. ey
within thus sud-mode will cause the charazs=v 0 the \eot of the pcinter to S2 ceietsl 7-ia
%
=
3 .

e RS TN e e S il RSP RT———
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:u“" while the use of Cl wcontval Fur..i0N wi.l acvance the Scinter 25 Tae ~az- »

position, inserting spaces.

.

this advances the pcinter tC the enc of the iine anc auttmatilally enters °-~a FH T

subD-mcde cetailed atave.

C - _ghange sub-moce. This allows you to overwr:ite the charazier it 2re cirront =-.--
pesition and then advances the pointer Dy one. Tou remain 1 the change SuB=MIlé& ..oty
press RETURN whence you are taken back to the Edit mcce with the pcinter posiiicrec .-»;.,
the last character you changes. DELZTE (or SACKSPACE) within thus suS-mcce s.moly
decrements the pointer by cne i.e. moves 1t left while CI has no efrezt,

4,22 Ta~re C=2mrminds,

Text may be saved to tape or loaced from tage using the comunands P anc ‘G"

Command: P a,mys

The line range cefined by n < x { m 1s saved to tape in HP4T format unger the “ilename scez 2z
by the string s. Rememler that these drguments may have heen set Dy & Srevilus Cormmansyliess:
entering this command make sure that your tape recorier 1s switlnec cn ang =0 ...-..:.: moce.
Whilg the text 1s being saved the message ‘Dusy.’i1s dxsplayed. <

e S e i

The tape is searched for a file in P47 tape format and with a Filename of s. Riile She sezrzn @s

7> b the message  '3usy.. ' will De ~Isol«fed. If a valsd BEF37 tape file is fcund Sut Tas
the wreng filename then the messace ‘Tcund’ followed by the- Filename thal was founc 31 the tase
is disclayed anc tha search continued. Cnce the correct filenarae i “ounc then Taow-3' will izserr
Cn the list cevice and the file will be lcaded into memcry. If.an @rror 15 cetectes Soring tne Lood
then ‘Chacksum error’ 1s shown and the load aported. If this haggens vou must rawinl The tase.

press PLAY and type ‘G’ again.

If tre string s is empty then the first 2247 file on the tape will Se lzaced, regarciess of its
filename.

w of the tape is going on a”t T?LJQOTS J m,ax gading 20, @9was tms will
sor l0Gp. : el

inzerrupt | the | ‘oad and return to the man e

& e ol 4 1 RS "
B J0il2C sfom (228 » 1l b=

Ncoe that if any textfile is already prasent them the textils sat 1
a=2g0ced to the existing file and the whole fila will ce renurfSeres startin; ~it=~ ne . :n S0L S oF

G, W Y% > Sbin T
£,0.5 Comaticns apm QOANIND Svany tnyy Tdubay

‘wmﬁa_—“. N

115 causes the text starting at line sumber n o be campiled. If sol 62 et 322
tnen the text will e compiiea from the first existing lina. For fursner 2~ ails se2

e,

oo
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The previcusly compiled chject code will be exesuteda, but only 1f the scurce has not deen exzarces
in the meantime ~ see Section 0.2 for more detail.

CoxmergiThn

Tris is the ‘T'ranslate command. The current source 1s compiled from line n (o frcm the start if n
is omitted) and, if the ccmpilation is suctessful, you will be prompted with “Ok™'1 if you answer 'T°
* to this prompt then the object cocde produced by the compilaticn will be mavec to the enz of tn

runlimes (Cestroying the ccm iler) and then the runtimes ana the co)ect coge wii. Be Jumrces cut to
taoe with a filename equal tc that previcusly defines for the ‘find’ 3tring. You may then, at a later
stage, lcad this file into memory, using the HPLT lcader, whereupon 1t will w::va‘:::.;.} exec.te
the coject program. Note that the odject code 1s located at and moved to the enc ©F the runtimes <3
that, after a ‘T'ranslate you will need to relcad the compiler - however this shculd presest ng
grociems since you are only likely to ‘T'ranslate a program whenat is fully werxanga

P PRy

I
&. *If you decde not %0 continue with the dump to tape then simply type any charactier ciher than "7’ 2 :
~/  the 'Ok prcmast) control is returned to the editcr whach will =tiil function perrectly saince the
SeCt coge was not moved, .
i
| 3
\
.24 Dthor Commands, g
|3
b4

\ ‘ 1
Comtnandt B

Thus simaly returns contrcl to the operating system. Four getalls uf how to re—enter the Tailer
refer to the EF4T Alteration Guide anc your Implementanion Note,

CommachliDingm -

Ra2memder tnat text is held in memory in a toxenisas form wilth leading ssacss ehcrtesd mts s 2
crarazier count and all EFAT Reserved Worcs recucec 0 4 cne thariTter toker. Hiwever if you
ive tscmehdw got sama text i memory. serraps O SNCTAeY Sritor, whith € 45T tcaehmise; th('

you Car use the ‘0’ cocmmand to tokenise 1t fOr yGu. TEXT 1S reac 2nic a Suffzy Wt an exzanced fos
a2 tner put back 1nto the file in a tokenisaC form =~ this May OF TTUTSe fanE a itla e ::
a2rferm. A Line range must be sgecrfied, or the previcusly enterec vaiies wiil Se ass.hned.

-
Lomeans s 5

Triz ommans allows you T3 change the delimiter « woh 1S Taken 4s sac3Ining e atzuments i the
fImmant Line. Tn entry To The ecitar 1te oMl U is 1aa@n as The ciimitett thi: may pecrenged by
the use of the 'S’ commangd to the First crnaracter ¢f ch spemvrips gimne 2. Forr mias thds ance o
rave zefinec a new delimiter it must be used even within the ‘S’ coamanc! until ancine: ore s

‘scecfied.

Ncte that the separator may not be a space.

30
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8.2 8p cxamclandthp uge of *ha Ediear,

Let us assume that you have typed in the fFollow.ng program (using 210,100

10 FROGRAM EBUEELESORT

20 CONST

30 Size = 2000;

40 VAR

S0 Numbers ¢ ARRAY Ci..Siz.l OF INTEGER;
60 I, Temp ¢ INTECER)

. 70 EEGIN

83 FOR I:=1 YO Size DO Number(I] := RANDOM}
S0 REFEAT

100 FOR I:=1 TO Size DO

110 Noswaps = TRUE;

120 IF Number([Il > Number{I+1] THEN

130 EEGIN

140 Temp = Number{Il;

150 Number[I3 = Number(I+il; : :
160 Number{I+1] := Temp} ‘
170 Noswaps = FALSE

180 END

190 UNTIL Noswapss

200 ENO. <

!
This procgram has a number of errors which are as follows:

Line 10 Missing semu-ction.

Line 30 o® really an ervor dut say we want a size of 100.
Lire 100 Size should te Size-1. '
Line {10 This shoulc Be at Line °3 instsad,

Line 190 Ncsw~anss should De Hoswaps.

Also the variable lum=ers has Been ceclaret Sut all referencas are t3 Nomter. Finally tre
SCOLIAX variabla {oswads has nut seen celared.

41
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To put all this right we can proceecd as follows:

F£0,200,Number,Numbers  and then use the sub-command ‘S’ repeatecly.

E10 then the uqﬁma X : RETURN RETURN

£20 then K C 1 RETURN RETURN

F100,100,Size,Size~1 followed by the sub-command 'S’.

M110,99 .

110 fcllowed by RETURN.

£190 then X DELETE RETURN RETURN ; s

LS5 Noswaps : BOOLEAN;
N10,10 " to renumber in steps of 10,
1

You are strongly recommendes to wcrk through the atove example
aczually using the editor = you may find 1t a Little cumoerscma at first.if you have Deen usec '

screen ecitors but it should not taxe long to adapt.

42
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ASEENINY 1 TDTODG,
h.i.! Srroe numrbare genarated by the a-ailer,

13.
14,
1%,
16,
17,
18,
19
20.

ot

2..

~ b

DR O N AN
L3 e € O (D ~§ (G :n

I 3 fe ¢

H
W

i, &)

L&,
47'
Le.
&9,
<0,

“This icentifier is nct & type. -

Number too large,

Semi-cclon excected.

Unceclared identifier,

Identifier expected.

Use ‘=’ not ‘= 1n a constant declaration,
‘=’ expected,

This 1dentifier cannot begin a statement,
‘=’ exgected.

"} expected.

Wrong type.

.’ expected.
Fanur excectad.
Censtant expected.
This identifier is not a constant.

TEZIN’ expected.

Q' expected.

Q' cr TOWNTO’ expected.

(* expected,

Cannct write this type of expressicn. :
‘CF’ expected,

'y excected.

't expected.

TROGEAM exdected.

Variadie excected since parameter is a variaole parameter,
BECSl expected.

Variadie expezred 1 call tc READ.

Cannct compare expressicas of thus type.

Should e either type INTZSER or type REAL.

Cannc: reas this type cf variasla,

Exponent exaected in real number.,

Scalar excression (nct numeris) exsected.

Wuli strings not allcwed (usé CIRON.

‘[ exneted.

‘3’ exgcectad,

Array index "'pﬂ must Ce scalar,
J expected

‘Y or 'y excestad in AREAY declaratica.

.,cwar::-nc greater than ¢ "DE""SL."

Set tcc large mcre than J%é "csszz’.e 2laments),

ToNTtICN resuit must 3o '.,-oe centifer.

Sari Eh e :ef:ted in set,

‘s’ OF °y' Or ‘]’ expected in set,

Type cf paramreter must 52 a tvoe icentifier,

1‘(.;11 set cannct be the first factor :n i acn-assignment statement.
calar inciucing real) excacted.

Scalar (not including real; expected.

Sets inczmoat:ible.

'{" and ' cannot be useC to camzare sets.

PODTY Sy , 'CONST Rt ] r—
S l‘lo-—.l" '!..&3 u-\-.,' 'V;LRI. - :’. = :—C:.\ expectaqa.
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%1, Bexaceomal ¢i5:% expected.
Tas Ganicot TR sBts,
S$3. array too large (O 64K
S8, 'END’ or i expected 1n RECORD definition.
€9, Field 1centifier expected,
S6. Va-iatle excected after ‘WITH'
€7, Variacle in WITH must be of RECGRD type.
$3. Field icentifier has not had asccated WITH statement.
5%, Unsigned integer expected after ‘LABEL’,
60. Unsigned integer expected after ‘GOTO"
&1. This ladel is at the wrong level.
2. Unceclared label.
£3. The parameter of SIZE should be a variadle.
64, Can only use equality tests for pointers,
67. The only write parameter for integers with two “i's is eimiH,
$3. Strings may not contain end of line characters.
&7, The parameter of NZW, MAFK or RELZASE should be a vanable of pownter type.
70. The parameter of ADTR should be a vaniable.

1.2 Buntime Zrror Mecsa

When a runtime error is detected then one of the following messages will te diszlayed, fcllcwec Dy
*at PC=XXXX’ where XXXX is the memory locaticn at which the erroricurres. Often t—e scurce
of the error will be obvicus; if nct, consult the comzilation listing to sée wmere in the crogrim the
error ocourrec, using XXXX to cross reference. Cza,szcnmy thus does NSt ive the correct result,

1. Halt

2. QOverflow

S. Out of RaM e
&, /by zero also generated by DIV,

S. Incex tca low

&, Ingex tco high
7._Matns Call Error

€. NKumder tcolarge
9. Numper excected

19. Lsne tco long

1. Expcnent expected

Tuntime errcrs result in the program exeaution cewny nalteo.

ey
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A 2. Recarve

%
2
9]
)
133

AND ARRAY EEGIN CAst CONST DIV

oc
DOWNTO ELSE END FORWARD FUNCTION €070 1z
IN LAEEL  MOD NIL NOT oF £s
FACKED FROCEDURE PROGRAM RECORD REFEAT S:

THEN
T0 TYPE UNTIL VAR HHILE WITH

A q‘: S"e: S'J"‘.b 1S,

The following symbols are used by Hisoft Pascal 4 ang have a reserveo mearing:

A
A\
AN

<= o= 2 >

+
‘ =
’ ¢ ) c 3 ¢
- ) - > (x x) .
i H . v H :
’ T .
5 5

4 2.2 Procdafinad Identifisrs,

The fcllowing entities may be thought of a declared in a blcck surrcunding the whcle gragram andd
they are thererore availadle throughout the program unless ~e-gefinec Sy the pregrammer ~ithin 2

irner tlcck.

For further information see Section 2.

CONST MAXINT = 37767}

CZAR (The exsanced nS:.. character set))
p - N -av . b
I-\ - -yER = ..\l .:\Tn-xaxncp H

/ RZAL (A subsat of the real numbers, See Sectisn 2.20)

| ’ TYFE BOCLEAN = FALSS, TRUE :

—— — e men WeeRe S eCHTERENT V96 TR 4 YR TSI 4 YR e T T e ey pesemen, - v, =ye eqem,

-~~~
. vl \w emad W S ".-... $ NIy oty AL, A N S ARG SBawme) VRN & e com? ot avsolany
o ey et e - mem
CV Ss REMN; el RS ASE,
it ads —“ee o~ - . —— M e, capmesy e
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The fcllowing ciscussion getails how data 1s recresentec :nterrally dy Hisert Pascal <.
The infermation on the amount of storage required in each case should be ofF use 2 ~-.-
programmers (the SIIE function may be used see Section I.2.0.7) cther details may De neeac: it
! those attempting tc merge Pascal and machune csce programs.
1.1 Integers,

: Integers cccupy 2 bytes of storaga each, 1n 2's complement form.

Examples:
: 1 b ‘£0001 :
. 256 = £0100
& -256 = £FF00 , U

The stancard 180 register used by the compiler o hold integers is gL

!

A 2.1.2 Charaztore, Dasloang and nther T-3%3rg,

These occupy | byte of storage each, in sure, unsighed Dinary,

Characters: S bit, extenced ASCII is used.

B -

T®E i
l(v 3 :'S

Becleans:
: CEO(TRTUD) =1 s0.TRUZ s represented dy 1.
’ CROGFALSZI*C so FALIZ is regrasents by X,
E« [ The stancard 130 register used by the compiler for the ancve 1s A.

S—

4 2.1.2 Bajzls,

The (mantissa, exccnent) form 1s used similar <8 SRat US2d 10 §Tans 0 Soaniil SCTAlion - :&(x
Using Sindry insteac or denary. Exarciest

. \
2= 2810 or x.a,_oz

12 1010° or 1.0, ¢ 2°.
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S AN -

§

|

| e ' S
E wiT. % B ‘=l.09x1l or =oGa2
:

\

:

-11903, =27
-10100’.2 ‘2

IR

when normaiised.

.

s P 2.0m0 or ca S0 OPE
10 1010, 101,
$0 rNow we need to do some binary leneg divisicr...
0.0001100
103 f 0.10050000000CC30
101
110
1000
. 101 at this pcipt
) we se2 that trne
fracrion recurs
- 0.1, = 0.0001100,
' 101

1

! 1.1001198 x 2

FOSwor.,

€o how do we use the above results to represent these numbders in the computer? Well, fumsily we
reserve 4 bytes of storage for 2ach real 1n the following formats

sign normailserd manti1ssa Ee:zpor;en;—] [ Gata
e L e et e L TN N7‘_______. c it
| - -~ RN & o g . 3 s R TSRS e
H & E D regiser
.
}.
1
signs the sign of the mantissai | = negative, C = cositive,
ncrmalised mantissas the mansissa normalises to the rora 1.axxIxx
with che top b:: (Bit 22) always  exiest when
regresenting zere (£1=0, TE=0). '
exzanent: the expcnens in binary 2's complament sorm. i
Thus: :
t
2 = 0 1000000 OCT 30000 00000000 0CO00Q001 (£40,£30,£00.502)
 : = 0 1000000 00000000 O0000002C CCOO00COCD (£40,.£00,223,£00)
-12.5= 1 1100100 00000000 00000000 ©0C03CO11 (£E€.£UO.££C.£E§)
0.1= 0 1100110 ©0110011f 01100110 11111100 (£66,£64,5024£F0) ‘
- - - .- - - ‘
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So, remamsering that ML and DZ are used T rzic real numsers, then we weLll Fave 2 oas !
rejisters 1a the following way to represent each of the alcve numlers. :

d £ LD HL,£4000
Lo DE,£0100 °

1 = LD HL,£4000
W , LD  DE,£0000

-12.85 = LD HL, £E400
! LD DE, £0300

0.1

Lo HUL, £6646
Lo OE, £FCé6

B

The last example shaws why calaslations involving binary fractions can be inaccurate: 0.l caanct 2z
acurately represented as a binary fraction, to a finite number of ceamal places.

| -
é N.B. Reals are stored in memory in the order ED LH,

2.1.4 Becords and Arravs,

Reccrds usa the same ancunt of storage as the ’tetal of their components.,

|
t
} ! Arrays: if n=number of elements in ™Me array and £
‘ ' s=s12e of each element then
' the number of bytes ccoupied by the array is nss,
| €.g. an ARRAY[1..10] OF INTEGER requires 1092 = 20 bytes b
an ARRATI[2.12,1.10) OF CHAZR has 11410=110 elements and sc raquires »10 byTes. 4
e cERER e s 7 kel Bl R S el e 8
; A 3-;-5 Sef:. i
%
: £
/’ Sets are stered as bit strings and so if the base type Nas n eiements then the aumter of dv-es ;
) ,

usad is: (n=1) IV 8 « {. Examples:

e

a SZT CFCEAR requires (256~11CIVEa + 1 = 22 Sytes.
a S5ZT CF (dlue, green, yellow) requires (3-1) DIV S+ 1 = ¢ jvia,

¢ A 2.1.6 Pointers,

_""mw Arywragy

: - . Pointers ccoupy 2 bytes whizh contain the address (in Intel format i.e, iow Dyta First: of *ie _
variatle to which they point, 25
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A .2 RYacsitle Storaje at Runtime,

There are C cases where the user needs Informaticn on how variadles are stcrec as runtimed

a. cichal variasles - ¢eclared in the main Prosram dicch.

2. Local variadles - declared 1n an wnner block.

¢. Parameters and - passed to ang from procedures and
returned values. functions, ‘

These individual cases are discussed below and an example of how to use this informaticn may be
found 1n appendix 4.

Glzszl varisbles

Gicbal variadbles are allocated from the top of the runtime stack Gownwarcs e.g. if the runtime

stack 15 at 235000 and tn2 main program varniadles ares

JAR i INTEGER)

then:

i (which occuoles 2 bvtes - see the previous section) will de storec at locatiens LE03C~T and

LEG00-1 i.e.at LATTE and LAFFF,
ch (1 byte) will be stcred at location LAFFE-1 i.e. at LAFTD.
2 (2 bytes) will be placed at LAFF?, LAFFA. LAFFS ane LAFFC.

o e, et et e S & e o S . e . e A A S

1222 vamiztles

wozal variacles cannct be accessed via the stack very easilyiso, inst@as, t=e IX racister is et u

Pl tr.e Seg:inning c' ea-n inner block so that GX=-4) poiwrss tc the start oF “thz Z.och's lacal

variadies e.g.

——— e gy PN
.-v-_“'.- ;ES.Q

Ve X,) b :::...J Qo

then.

i Ginteger - €0 2 bvres) will be placed at IX-4-2 and IX-4-1 i.e. IX-t ang IX-S.
l will be pla.ed at iX-S angd 11‘70

Basamptare and retiynied waluees - . . 3 a3 DR 3

3

S———

S e e ewe—

L W —— " -y WA 9 = 7

e o o




Wiile Sarameters are treated Like loca. variadies anc, li-2 these .aciitles. tue driie” i Se1ecn

1s cellareC the Migher agaress it Nas 1IN MeT2ry. HOwWaVQr yniied varial.es, the e G T
highast) adaress 1s fixed and this 1s fixed at (IX*2! e.3. 8

FROCZDURE test(i ! REAL; ) ! INTEGER)

then:

j (allocated first) is at IX+2 and IX+3.
i is at IX+4, IX+5, IX+8, and IX+7,

Var:iatle parameters are treated just like value parametars except that they are always allccazed o
bytes and these 2 bytes contain the address of the variable e.g.

PROCZIURE test(i ! INTEGER) VAR x ' REAL)
then:

the reference to x is placed at IX+2 and IX+3; these locations contain the address whnerd : :s
stored. The value of i is at IX+4 and IX+3.

Returmed valies of functions are placed atove the first parameta 1n memary @.g.

'
FURCTION testd : INTZGER) : REAL}

then i is at IX+2 and IX+3 and space is reserved for the returied value 2% sX+4, IX-S, IX-s amed
IX°7.

=1
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The foilowing programs should be stugied Carefully 1f /Cu _re 1 anv 2200t 45 13 Row =2 geiirar .-

Aisof* Pasczal 4T,

“Frceram to 1llustrate the wse of TIN 3ne TOUT.
The program constructs a very simple telepnone
¢irecltory on tape and then reads i1t back. You
should write any searching regquired.>

FRCGRAM TAFE;

CONST

Size=10;

TYFE
Entry = RECORD.
Name | ARRAY (1..10) OF CHAR;
Number ! ARRAY (1..10] DF CHAR

{' END}

VAR
Directory ! ARRAY [1..Sizel COF Entry;
I ¢ INTEGEKR; e - 3
4
EEGIN ” :
“Set wp the directory..>
FOR It= 1 TO Size DO
EECIN
WITH Directorv(Il DO
EEGIN
WFITE(’Nam2 please’);
READLN;
SEECTESSENGGY Soh s T e e g B Y e Ve ey
- -WRITELNS
HEZTE( “wurmder -.ease’’;
FEZADLN; ;
© REAS (Nunder) s
WRITELN
END
=NJ2

AT SEOMpthe directaors "= CapE iS22, ..

(19

n

TOUT{'Director’ ;AOCR(Davrec - . 8127 Sicectare
“Now to.read B St Ry Sgek ids the T la “lTige e
TIN(’Director’ ,A02R(Direciorvy))
TATC NOW YOU Can P OC@SS NS direstCrY 38 SO wiSNe,oo .oy

END.

-

b

o ISR G S gt ;
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TUHHILE dur O

ZFrogram to list lires of a3 file irn reverse order.

~Shows use of poainters,

FROGRAM Reverseline;
TYFE elem=RECORD
next: “elem;
ch? CHAR
END?
link="¢len;
VAR prev,cur,heapt: link}
EECIN
REFEAT
MARK(heap):
preve=NIL;
HHILE NOT EOLN DO
EECIN
NEW(cur)
READ{(cur®.ch);

curf.nexxti=prev;
prev:scur
END;

‘records,

MARK

arid RELEASE.D

{Creste linred-list sirugclure:

”~

{all pointers to ‘ele~n"2

4o this many timesl i
{assign top of heap L0 ‘N 3p ..
{points to Mo varaible ye.

lcreate 3 new dynamic recs-gl
Land 3ssign its field Loiroe
character from file.s

£ihis field’s pointer 3adressex:

Zprevious record.’

TWrite out the line backwards by scanning the records

set up backwards.)
curi=prev,

EEGIN
WRITECcur~.ch)}
curs=cur*.next '

END;

WRITELNS -
FELZASEZ(heap);
F.ZADLN

UNT L FALSE

END.

“NIL DO~

-Sl-

NI M P AP g e i

ITRSTTEER1e- Tiaad L.¥5 Enirag
{Acdre~s oreviows T.2.2.}

CRELEECE 2un i WET L8 EF
LHait #or anotl.:v Jide}
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10
¢

30
40

e
-~

60
70
80
?0
100
110
120
130
140
1350
140
170
18¢0
190
200
210
22
230
249
250
260
«l
2890
<79
300
310
320
330
J40

330

340
370
280
290
43¢
419
4290
439
44
450
469
470

“Frogqram to show the wse of recursion’

FRCGRAM FACTORS
“This program calculates the factorial
k.eyboard 1) vsing recursion and 2)

TPE

FOSINT = 0. .MAXINT;
VAR

METHGCD CHAR

NUMEER ; POSINT;
“Recursive algorithm.>
FUNCTION RFAC(N I FOSINT) ¢ INTECERi.
VAR F 3 POSINT; :

EEGIN
IF N1 THEN Fi= N x RFAC(N-1)
ELSE Fi= 13
RFAC = F
END} ‘

{Iterative solution?
FUNCTION IFACI(N : POSINT) ¢ INTEGER;
VAR I,F: FOSINT;
EEGIN
e s B
FOR I (= 2 7O N DO F = FxI;
END;

EEGIN
REFEAT

of a numder 1nput from the
using ar 1terative meitroz..

CRFFC invoked' N timos

'SSimple Loepl

e < IFAC :_‘F_.. T e+ et ot et i e Sl S, S et v S .t ST 2 S, St . S . - e e . e St e

WARZTE(’Give method (I or R) and rumdar i

REACLN}
READ (MZTHOD, NUMEER)
iFE RETHOD = "R

THEMN - SMRIFELNCNUMEER, Tt = 02 ,SeACCNLIS
ELSE. GRENSLUNUNUMEER, 7 =2, JESCONEN

UNTZIL NUMEEZR=Q
END.

Hn

-

SR A N

o )
¥)

[}

s g
B
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10
<0
30
40

S0

" 80

70
80
90
100
110
120
230
140

S0
91 60
WAoo

SR Y

i

120
190
200
44§

5
230
240
250
250
270
258
ol
368

320
330
340
tS0
PO

iﬁrogran to show how to
;e:;nstrates FEEK, FOKE,
FROCRAM divmultl

VAR riREAL}

FUNCTION divbyl(:IREAL) IREAL}

VAR 1i:INTEGER}
EEGIN

is=aADDR(::)+1}

FOKE(i ,FRED(FEEK(i,CHAR)))

divby2:=x 75
END}

FUNCTION multbsl(xIREAL): REAL}
EEGIN !
INLINE ¢ .‘:DD. £3‘ 03) H

maliby2i=x
END;

EEGIN

.REFEAT
WRITE(‘Enter the nushes ¢ ‘)
READ(r)'

ADDR and

WRITELN(’r divided by two is’

WRZTELN(C’?P

UNTIL r=0
END .

-156,-—

maultiplied Dy two i’

i ke S s .. .

‘get your hands dirty’!
how to modify Fascal. variables uvsinge machine code.
INLINE.S

CFurction to divide dy 2 ..
oo RUICKIGY

CFoirit Lto the e:xporent of 3
{Decrement the e:porent of ::.

see Appendix 3.1.3.7
4

CFunction to multiply by 2..
oo QuUiICkhly>

CINC (IX+3)
- see Appendix 3.24%

CNo need Tor RZADLN ~ see

P st i B i e e P et i,

y8ivby2(r)i7:2)3
pmultby2(r)7232)

P —
e AR S v

= the e:porient c? :
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K. Jensen and
N. Wirth

W. Findlay and
D. A, Watt

J. Welsh and
o+ Eidar.

Tha first ana third books above are useful “or reference sursSJses wnereas =Ne secsnc

: ! :
2Ad fourth S00ks ars introguctions %o the lazNjuaje ANnc aimec Wwarss lejlnnels.

N -y

PASCAL USER MANUAL AXD REPORT. '
Springer-Verlag 1973,

PASCAL. AN INTRCOUCTION TO SYSTIMATIC PROGRAMMING.
Pitman Putlisming 1?78,

THE PASCAL HANDSOCK.
SYSEX 1731,

INTRODUCTION TC PASCAL. -
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