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3::'::\ ., PRELIFTINARIES"

: i=:::r; Et-arted.

l:.-;-a::-.i.ationsl You are now the ohrner of en alrncrst complete implementation of, the
::,--::-. Pescal programming language. Hisoft Pascal is a very Fowerful trrcrl that
=-::-=-. y.cau t{) build highly structured and eary-t(,-understand prograrn5. H(fwever, as
s r -- - l - - : firr,FLrter language, it is going to take ytrl-r some time to get used ta ltsing Hiso{t
::::;1, *e Etrm.rgly recommend that you adopt the following procedure when tl=ing this
: : :. ::F jr,r tha fi.rst time,:

-+r: ::i'e rest o{ this Section very care.fully, trying out the exafiple prc}grams Lrntil
: - ,-:e-gtand ho++ they are created, compiled snd executed.

the lrnplementation Note for your computer (these are found at the back of the
and are colour-coded) and then read it again!

- ^ '=.a the editor- sectien of this manual (Secticrn 4) and try aut the er.rample at the
= : :- .-= Secticn"

_.: : -. rliqh the abr:ve steps urntil yeru feeX cornf,c:rtable, using the edittrr and
r : - : -- --: -Linfiin€g a Pagcal prtrgraro.

: - :.me to a eomplete halt in understanding r*hat is happening, leave the computer
: ::mething else +cl,r a while and then return and start from scrattrh - it is easy ttr
,-i:=ed when r:penating in a nevr environrnent-

,:'j 3re tronvinced that yor-rr problems are not t:f y6ur rrwn making then please do not
::--e to cont.act l-tist:ft, sun =taff are always willing tr: answer any genuine
--::-5 regarding trur pradurts.

=:j-- =:=ral iHP) ia a Sast, easy-to-use and powerful version o'f the Pascal language
=:=::;led in 'L.he Fascal Uger i'lanual. and Report (Jensen/Wirth Se,cr:nd Edition).

-: =:: - = from thig speri$ication are ag foltraws:

- . - = : =' = - : t :rnplementeri alth*ulgh variahles rtay be stor-ed on tape"
: : . : - .: . =q may nt:t have a VARIAITIT part.
: I , -: , : i= :nr iUl.*fiTllli1{s are riot "'ra.!.i.d ers par;reneter-s.

:-: functions arnd proc*dnre= are included to re{lect the changing environment
: :,rpi.ier= ar"e u*edp arnanE thege are PBKE, PEEH' TIN' TOUT and ADDR'

-. .--:..'-=r orcr-rpies approxi.mately 171{ m{ storagea whiLe the runtirnes take up roughtry
: :-: ---= edi.tor uees 2k. Thusu typically, the total size of the parilaqe is rcughly 19H'
-:r , .-: :-= rest t:* yolu- romputen's menlrrry for the Pagcal sor.trce and ohject prclgramE'

*-=: j: :::.cal r*cogni=es varioLrg cc:ntrcll codes enter-ed frorn the keyboardr mostly
F-*----- ---e editor. flf cr:unse, differ-ent systerns ca!-l have wery different keyboard
:€=::-= a-d thurg *ril have cli{ferent ways cf reaching ccntrol cr:des. In this manual the
::.----:, ::aracter= used will be re{erred to as. ENTER, CC' CHr CIt CPr f,Si and CX" The
-..:-=-e---.:til-n f.lote for yolrr system, r+hich rnay be'found at the back crf, thit manualr will
:=-- .:- '-:,E cDrresponding keys for yourr system.
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lrlhenever HF, i5 waiting for a linq of input, the contral characters can be used as

{ollowg:

,&idr ,l Ilf'

ENTER
CC
CH

CP

CX

is used ta terminate the line"
returns to the editor.
deletes the last character tYPed'
rnove to the next TAB Pt:sition'
directs output to the printer (i{ available) or if output

was goinq tr: the printer then it returnl; to the screen'
deletes the whr:rLe line typed so {ar"

,i!

tlL. ,fr ' :PL

'ti'l

{,Jlren the comBiler ha=
pr-odnce the measage:

The method of loading Higoft Pasca} into yonr computer varieE depending on yBl-tr

machine - ymLrr lrnpxem*nta1lay.l hxote qives details * in general typing L0AD "" will su{{ice

hr,rt plea*e cl-leck yr:r-tr IrnpLernentation Note first'

tree*n sur:cessfutly loaded it Hill ':r:recute autornatically and

ToP erf FAl"l?

Y*t-r shot*ld respond t(} thls hy either entering a positive decimal number up to 65536

{S::llmr*e6 hy EMTER} ,3r hy h!t.ti6g ENTEFI. ruote lfrat we refer to the EFJTER key heret on

er:rrne sy*t*rns thrg is {:he tlH nn NElr}t-trhlE r:r RETURN tley'

It .1r'f"]l,i *r,tFI- g nurnhgr tl.ren thi.g 1g taken tcl represent the higheEt RAH locatiE]n + 1

ct-!-r*:--i+i--e lj.h$i} firEt nc-:n--RAf"l losatisn is alttornatically computed' The compi}er'= gtack is

q"*lt t-o thrr vsllle and thr,rs y{fu carr reBerve high memory location= {perhaps fOr

+::rt-e*r.lqir:*s tr: the c(],npiler) by deliberately giving e valLle le=g than i-he true top of RAH'

Trr lhr: 7X .5prectrr-tot wa:'r*sir:n e{ Hisi3ft F;l=cal {:he 'trt-te' too o{ RAH i= taken to tre the gtart

;-:f th* iEssr*Cefj.rc'd Eraphirs area {UDG in the Sinc}air manua})'

';'*1r ;.r!li ni-'rw be pr"ornpt.ed r+ith;
ToP of RAI'! for "T'

H*t.e. ;rnrr r:an €nter a decinral nermber or de{ar-tlt to the, ,Top of RAl.,l. value previously

:.;lr-'ci{ierl.Nhatynr.lr=nterwillbetakenasthestackwhentheresu]tantob-iectcodeis
E,::r*rritr:d a{ten Lt5lnq tht= editor 'T' comrmand {See Section 4 for details)' Yor-r will need to

d::.fj-ri+ a i-u-ntirne stari< cli{ferent {rom the top of RAI-{ i+! for example' you have written

elt-*ngir.i-r*.tntherul.ntimag*'ndwisht.oplacethem=afelyinhigh'nernorylocations.

Fir;411y yc-:ll vaill. be arskt:dl 
Table si:e?

idhat};i:l-lenter.here=peci{iesthearnoltnto{memorytobeallocat-edtothecornpiler,g
::.;r*hml" tahie"

i}q'+in, either €ntPr a positive decimal nltrnber foltowed by ENTER or sirrply ENTER by

itself in which crag.€ rB de$ar-qlt valtte of {available Rftl"l divided by 15) will he taken as the

s,,,,rnLrrrl table =j.;t*" In nearly all caaes the detfar-rlt valt-re pro'rides nore than enough space

{*r s.'vmbrtls- Ihe symtr*I taLrle may nnt e:ltend above rnachine address *8t1OO (32768

i'lerlma]i"Ifyor*tspeci{ystflargeavaluethatthatthishapaen=thenyor-rr.lillbe
pr-r,:r*pt-eld aEain {,*r 'Top r-rf EAl"l' e+.-r'

A{:t-hrrEpr.,in+.+.hernmpilerandintegnaleditorwillberelocatedattheendotthe=ymbol
.;

r*ln
r-1
fl
r-'[
;
&l
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A

5

t''

,,'i ,il

.-

4n:

-

fl

ft

L-



tablE and execution trans{erred to the editor'

To r*ret your appetite, and to give yEru a feel for the packaget e'e now give an exanple af

usi'g t6e editor and compiler tL create, compile and run a snall Pascal prEgrem'

Firstly, let's load the Pascal into the computerl take the tape sr-rpplied' put it into yourr

ta*e recorder with the gide labetled 'Hisoit Fascal' upperfiogt ad rewind the tape t6 the

beginning. Now refer to the Implernentation Note at the back of the manual to sea hor+ to

loadthePascalintoyourmachine-onthezxsPEtrTRUl,lyottjr-rsttvpeL[}AD^"andpress
EiITEFI.

once the Pascal has been l{faded into the cornputer, it will automatically run itself end

produce the'Top of RAll?' ,ntsEage a5 described above. For the examples given below all

you have to do here is pre=s tne gprEittrR, NEITLTNE etc) key for each 'f the s que=ti11ns

tTOp BF RAtt, TOP BF RAti FOR 'T' and TABLE SiZEl. Now the Pagcal's eqit{ raill be in charse'

i;iii"s vt.i'r,""" that it's there bv the ')'prompt' Let's tvpe the {ollowinsr

I1or1O {ENTEE-}

youshouldnou{bepromptedwiththenumberlo;thisiEalinenumberendHhatyEu
subsequently type r,rill he entered into the Pa=cal textfile at line 1O' typing {ENTER} will

terminate the lin€ and then you will he prompted with line number 2O and E{f, tln' Y[,u can

centinue to enter text UUe thi= {with ifr= fittt numbers being generated automatically
for you) until you enter the special cc code (see your rmplernentation Hotel' on the ZX

spectrum trc i= cAps inrrr t. so, type the followir,g progr"r, remernbering that you do not

need to tYPe in the line nutmhers:

t.,t.::rJ{}F{riFl liHl. .1...1} ;
Bt:[i 1l']

r{ii: l: 1Ht...f'J | 'HF-LI.,n

ENN.,
cc f r-Yn-n ,i

Rernernberr CC rs a special abort code (CAPS SHIFT 1 on the'Spectrum)'
Ri?ht, to comPile this Program tYPe:

I .: FNTER.} . ,:,

-=- , iloRLDl

=-: -eturn to the editor' Yot-t can now run the program again by:

='--ae '

.=-- erarJram drd nat cornpile correctly and produced an *ERROE* me.-Eaqe then press

j:t_:wed f,y {ENTERi to get back to the editor, then press:

i,{{..rlil....i) | i ;

-::shoutldSeealistingofyouP'.ogra.nappearwithsomeextranurrbergatthe{rant_
:.:.ELsacompilerlisting.rftheprografncempile=correctlyrthernessageRun?raill
:=;Ear; answer V tr: tfti= qi-restion and the prt:qlram will run and print out;

a'i-=tr '

:= i:=t ,'cur proqrarn and ctr'nparE it with the one given' If you 5ee a mistake in any line

--r=:;gintr:'r'typethatlinenumber-rthenasFaceandthenthecorrectter:t{ol}owedhy

=t,:-=?

?

I

r-l
t*-1

t-.r
F-,

-r7



Now, let's try another program:

[ 1 .) , 1 ii E: NTER..'

1 i.) rrf.{l(:!ilAi,l {-.'t.lAl:i:l-{-lAlliC :
,ii) trrlR Cl.'l r CtlARl
J;,: ) EJE{-.iIl'J
:r,f:i frllf p'EAT
,l.r-, rrJR I l,E i ' ENT EF( A t.:l-{f:iF{ACTER
i,r.j f-itlADt-N i
.'{l Fti:e\D ( CH ) ;
[i() uJIltI-ELN(CH,' IS ',ilRD(trH)
9!-) l-rNT IL r"ll= ' ' i

)r

I /)(:r El,lD.
I 1i-) trC ( crei" c)
Now compile (c) and run thi= program; l't will prompt yC,u to enter character followed
<ENTER} and then print otl the AStrII equivalent o+ tha t character. This r*ill rep€a tt
you enter a space as the character-

For those who know Pascal well, we would encourage you to study th: use,
READ in the above example of reading characters - also study the relevant(2.5,1.4 and 2.3.1.5)-

of READLN

hle hope that the above examples have given you some idea of how to use Hisoftplease now read the rest of this section, then the I.nplementation l.lote for your
and then Section 4. Good Luck!

O.1 Scope of this manual.

This rnanltal is not intended to teach you Pascali you are reierred to the excellentgiven in the EiblGgraphy if you are a nehrcomer to programrnlng rn pascal.

This manual is a reference dcrcument, detailinq the p-rarticular features of Hisoft
section I gives the syntax and the semantics *+xper:ted by the compiler.

Section ? details the various predefined identifiers that are available xithin
Pascal, from CONSTants to FUNCTIONs.

Section J centaing information on the various compiler options available and also
the format of comments-

Section 4 showg how to use the line editor which is an inteqral part of Hisoft pascal.

The above Sectiong should be read carefully by all users.

Appendix I details the errorunessages generated both by the compi).er and the runtimes.

Appendix 2 lists the predefined identifiers and reserved words.

Appendix 3 gives details on the internal representation of data within Hisoft pascal
etsefnl for programmers who wish to get their hands dirty.

Appendix 4 gives some e,<atnple Pascal prclgrams - study this if yor.r experienceproblems in writing Hisoft Pascal prograrns.

4



C).2 f,ompiling and Runninq.

For details of how to create, amend, compile and rnn an HP proqrratn using the integral
line editor see Section 4 o+ this manual'

once it haS been invoked the compiler generates a listing o{ the form:

xxxx nnnn text of source line

xhere: xxxx is the address where the code generated by this li.ne begins.
nnnn is the line number with leading zeroes suppres*ed.

If a line containE more than EO characters then the co6piler inserts
new-line characters sio that the tength of a line is never mort than B0 characters.

The listing may be directed to a printer, if required, by the use o{ cption P i{ supported
tsee Section 3).

you may pau5e the Listing at any stage hy pres=ing CSi subsequently use CC to return ttr
the editor or any other key to restart the listing.

If an err1xr ig, detected during the compilation then the mEssege '+ERRBR*' r+ill he
displayed, followed by an up-arrorr, ('""), which points after the syrnbol which generated
the error, and an err6r nurnber {see Appendrx t}. The listing r*ill pause; hit 'E'to return
to the editor to edit the line displayedu 'P' to retutrn to the editor and edit the
srevic:us line {if it exists) c:r any ather key to continut thn compilation.

-* the prEgr-am terininates incorrectly te"g" r+ithor-rt'END.') then the mE!5sagE'No more
--a:ri' will be displ.ayed and control returned to the editor'

-j.rr.e c*rnpiler rlrng out mf table EFace then the firegsage'Nf,1 Table Space'' will be
::.=:ja.,,ed xnd contrcl returned tn the editor. Normally the programmer will then save
:-= .rrqra-m an tape, re-load the compller and specify a larger'Tab,le size'{see Se'ction

- : *= ::npilation terminates correctly but contained errorq then the number of errors
:!-=::=i wilt he= displayed and the nbject code deleted. If the compilation is successf,ul
,-=- --= ine-=Eag(?'Run?'uriLl be displayedl if yor*t desire an immediate run of the program
. -r - -==:..rr1d v*ith'Y', otherwise rentrol rarill be retrtrned to the editor.

:,-:-! = rrrn of the t]bject c(fde varioi-]s runtime error mEssaget may be genereted (see
.:.--;-11:r l). !,'nu may susFend a run by ursing E5; surbseqr-rently r-lse CC to ah'ort the rl.tn or
:- " r---,e. lrey to reglttne the rt.tfi.

J

I

I

+r
a

r-r
J,I

a

LL

r_^--
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SYNTAX AND SEt.lANTICS.

'e.sen/l,Jirth),

.londetailBthesyntaxandthesernanticsofHisoftPagcal_unlegsotherwise
:ne]mplementationi=-'==p..ifiedintnerasc"rUserHanualandReportSecond

--:" -*lEn'

I,-- " --re {irst 1O sharacters of an identifier are treated as significant'

]:=-::j;erg may contain lor,rer or upP.r cage letters. Lower cage is not conwerted to

_:==- :a+e so that trre ldenti+iers HEIG'-rtEl-ro and.he1lo are atl different' Reserved

F,=-:= s-c predefined identifiers may only be entered in upper case'

- - -;.;'e1 integer

'-.=:".=.a,Eanabgolutevalueleggthanorequtaltos?767inHiso{tPagcal'Larger
--:-= - ---:Er= are treated ag reals'

-=-----:5=:o*realsis23bi'tqinlength'Theaccutracyattainedusingrealgis
.^z.e:=-E.DCLltTsignifitrant*igr.tres.tvotethatacclrracyislostiftheresr-rlto{a

1

letter

letter

digit

digit

unsigned integerdigit

her digit

t-
f--
L__
l"r

/

-r::l*'ED IN]-LGER.

- '. .1 i \trD NUMFER"

l
\



much Ies than the abgolute valLles at its argltments e.9. 2.t]{_,(}O2 a

calcu ation 15 in repre=enting decimal
not yield O.O{)O{:t?. Thi is due to the irracrur acy invol ved

fracti It doeg n(]t (]ccl-tr urhen inteear af rnodera te 51Ze are
*ractions hinarY on5.
represented a5 realg e.g. ?r)o.:,o? 2O1.tOrtO exactl Y

The largest real available is l5'4E'18 while the smallest is 5'qE-I9'

There i= no peint in u=ing more than 7 digit= in the manti=sa

=*tr. digrts are ignored e>;cept for their place value'
when specrf'r'ing reals gince

lrlhen accnracy ts important avoid leading zer.]eE since these count aE one o+ the digit

Thrr-q {r"Ot-x)12345b ls represented less accutrately than 1'2'1456E-4'

numberg avai lable far prt}qrarnrnerS to 59eci {v fnernory addregseg
He;<adecima are at tlinkaqe inter alia, Note that there ,nLrgt be gnP
assembl Ianguage

51i nil l be trPnEra ted.
!- g1 t present a{ter the '*' therwi5E an errt]r *ERROR*

r.4 UNSIENED CtrNSTANT.

iJr:t-e that- string= nray not ccntain more than ?55 characters' :r-.:ng t

lL""l\ll liF IHAR rahere I'J is an integer between 1 and ]55 tn':l'-rF1r'e'

ghr:l;idnotr:ontarnend-o*-linecharacters(CHR(lf,))_r{thevjcti-enan
qenerated-

yFes are
L rteral

*Ep666* 68'

ri:e rha.racters available are the fnrl e:<panded =et o+ ASCII valr-tes wrtfr ?56 elements' T'

rnaintain compatibrlity wi.th Standard Fascal the nrtll rharacter is 'rat 'epresente'd as tt

in=tead IHft((-]j shor-r1d be r-tged"

constant identifier

unsigned number

NIL

B



i.-= ll\5TANT,

H'csn

The non-standar-d f,HR construct is provided here so that constantg
aay be uged'Ft:r trcrntrol characters' In thi= tra=e the censtant
in parentheseg mutst bE tr"f type integer'

CONST bs=CFIRtEli
rr=CHE(13)i

- 
: ,a;:.i .ll lr i./F;:_,.

constant

I::.-' =- -,i,+r-;i;l:Ad i:YPee: (identifier, identifier, ....") may not have mtrre than 155

constant identifier

un5ign€d nutnber

chararter

)(

type iderrtifier

ident!fier

t

constant

I

)

)

)

J
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1.7 TYPE.

type identifier

sirple type

SET simple type

field liEt

Ttte reserwed word PACKED is accepted but ignored since packinq already takes place forarrays of characters etc. The only case in which the oacl:ing of arrays would beaclvantageous is r'rith an array of Eooleans - but this is more naturally erpresged as agert r.rhen packing is reqltired.

L z.1 6PP4Y= and SETs.

The base type of a set may have up to 256 elernents- This enables SETs af CHAF t(r bede?clared together with SETs of any user enurnerated type. No+-e. hcHe!.,er, that onlystrhranges of integers can be used as base types. All subset-= o+ rnteqers are treated
*i.; set,s o+ {:}--255_

Full .rrrays of arrays" arrays of =ets, records of sets etc. are sloporte,J.

Ttvo ARRAY types are only treated as eqlrivalent if their de{rnrtron stems {rom the sameitge of the reserved word ARRAY. Thus the fellor+ing type= are not equrvalent:

T\/PE
tablea = ARRAYtl..lOcll OF INTEEERI
tableb = ARRAYtl..1O(ll OF INTEGER:

So a Var:able of type tablea may not be assrgned to a varreile ot type tableb. Thiserrables mistakes to be detected such as as=rgning twr: table= representing differentdata. The above restriction does not hoid {or the specral case of arrays if a stri.ngtype, since arrays of this type are alway= r-tsed to represent =rmilar data. See Section
i.1B for a further discussion c,{ this'strong TypEing,.

I {_,



Hisoft Pa=cal allEr.rs the ereatron of dynamic variables through the u=e o{ the standard

procedure HEbl (see section z). A dynamic variable, unlike a gtatic variabre which has

r*Ecr). spatre affocatlU for it tt.ouqh;ui the blocl in which it is declared' cannot be

referenced directly thrGugh an identifi=. =i'ttt it doeg not have an identifier; instead a

pointer variable ig used. ihie pointer variaUte, which is a. static variahle' contains the

addre=s of the aynaiic variable a'a tn* Avr,*iic variaure itself is accessed bv including

a .^, after the pointer variable. e*.rpi*= of the use of pointer types can be gtudied in

Appendi>;7.

There are E,r,,€r restrictions .,n the u=e o{ pointerg within Hisoft Pagca}' The=e are aE

fellow=:

pointerg t[r types that have not been declared are not allowed' This doeg not prevent

the congtrLrction oi fitf.=a list struct**. =lt't* type definitiong may contain pointers

to themgelves E.g.

t.7.2 Pai

TYPE
item = RECI,RD

vaLue : INTEGER;
next s "itern

END;

link = "^"item;

Tte inplementation
cststituents called
varient Part of the

F'aintet-s t.l: pninter= are nqt allor'red'

F'ornters. tr: the aame type are regarded as equivale'nt e"g'

{rrst : link;
clir-r*nt- 3 "-ltem;

-- = 'va:-'ixi:rie:a {irst and culrrent are equtivalent {i'e' structura} equivalence ig uged)

-r-.: may he assiEned to each sther- or compared'

-.=nre,:Je{inectrcongtantNlLissupportedandwhgnthisisassignedtoapointer
,:-r3iie Lhen the pc:it'itt variable ig deemed to contain no address'

o{ RECORDs' strutctured variables compt:=ed of a fixed riumber of

I fields, nithin l-tiso+iPascal is as Etandard Fastral except that the

field li=t ig not =uPPorted'

-^:=1':=,tiyPPsareonlytreatedasequi'valentiftheirdeclarationgtemg{romthe
=?-= =::-.---eate o+ the.*=erred word RECOHD see section 1'7'1 above-

=::._enentnrayb*rr.tgedtoaccessthedif{erent{ieldgwithinarecordinamEre
---- - - !-< t

,.1

[1r

J



REcoRD declarations and WITH statements do not t:pen a new scope, This means that youshould not use the same field identifiers in tr+o di{ferent record declarations t:r usErthe same na,ne aE a variable and a field identifier-
see Appendi;< 7 for an exampre of the ,:se of hIITH and REtroRDs in general.

t2
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1.8 FIELD LIsT.

UgedinconjunctionwithREC0RDggeesectionl.T.4aboveandAppendixTforanexample.

1.9 VARIABLE,

.:l_-i..:tndsnfvariableg&resuppBrtedwithinHiso{tPascal;gtaticanddynamiEvariables.
l:ai::c variables are explicitly decLarei trrr{3rgl-, vAR and mem(rry ig allocated for them

:--:ng the entine execution o* the hlock in urhich they were derlared'

l,-arnlc var-rableso however, are created dynamically during prEgram execution by the

r-:.=rjLLre hlEW. They are not a.crr"eJ explicitly and cannot be re{erenced by an

:::-::fier-Theyarereferencedindirectlybyastaticvariableoftypepointer,which
::-'-.ir,= f-he address r:f the dynamic vaniable'

:e-===--|-i=o\.7.7andSection2#orrnoredetailgoftheugeofrlynarnicvariablegand
i:==-.ll.,i f {or an examPle.

^-=- ===.'-1i'lng PlernEnts o{ mt"rlti-dirsrension*tr arrays the programmer ig ?ot forced tcr

:=:-eea'ieformcfindexspecifir;rtioninthereferenceaEt.|a5usedinthe

=,;.::."-].sbjeaisdeclaredagARRAY[1..1L)]oFARRAYtl..lo]oFINTEEERtheneithen:I:--1- :- ai1,1l may be uged to atrces5 element tl'tr) of the array'

ldentifier

vari&ble

tXPrCeSionfield identifier

field

,

J



unsigned constan

varia.ble

function !d

expression )

factor

erpression erpresslon

FACTOR.

see EXPRESSTON in section r.ls and FUNtrTroNs in section s for rre details.

1.11 TER|.i.

The lor*erbound of a set is always zero and the set size is aLxays tf-re maximunr of thebase type of the set. Thus a sET oF-cHAR always o...rpr"= s2 bytes (a possible zs6elementg - t:ne bit for each elernent). Sinilarly a SET W O..!(-) r.s equrvalent to SET OFo-.255.

1,1? SIHPLE

factor

term

+ OR

term

14
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The same cornments made in Section 1.11 concerning sets ePPly to simple expressions'

r.15 EXPRESSION.

tdhen using IN, the set attributes are the {ull rang€r af the type of the simple expression
with the exception o{ integer argumerntr #or which the attributes are taken as if tO.-2551

had been encountered.

The above Byntax aFFlies r.rhen comParing strings of the same lengthn pointers and all
scalar types. sets may be compared usinq )=, {=, {} or =' Pninters may only be comFared

u=ing = and ().

1.14 PARAI4ETER LIST.

A type identi{ier mi-tst be uged'following the colon - otherwise *ERROR+ 44 will result'

!/ariable pararn€ters ag r*exI as value par;ameters ane fully supporte'd.

Proredurreq ;rnd {unctions are not valid as parametens'

Refer to the =yntax diagram on page 17'

A :- s i gnrnent statementsl

Sae Sectron 1-7 for information on Nhich assiEnment gtatements are illegal.

i{hen essigning to subranEe variables the va}ue is not checked f(]r being within the

=ubrange {or e{iiciency reasrrns.

sirnple

slmple

type identi

15



CASE statementsl

An entirely null case list is not allowed i.e,. CASE OF ENDi wlll qenerat'e an errrjr
(*ERROR* 13).

The ELSE clautse, which is an alternative to END' is
('expression'overlea{) is not {ound in one oi the case lists

execLtted if the selector
('constant' overLeaf).

If the END terminattrr is used and the selector is not {ound then control is pa=sed to
the statement followinq the END.

FOR statements:

The control variable of a FOR statement may only be an unstructured variable, not a

parameter, This is hal{ way betHeen the Jensen/l'lirth and draff- ISO standard
de{initions.

GOTO statementg:

It is only possible to GiOTO a label which is pre=ent in +-he game block as the EBTO

statement and at the same level.

Your rnay not urse 6OTO to jump out o{ a FOR statement'

Labels mlrgt be declared (Lrsing the Reserved Word LABEL) in the blcck in which they are
Irsedl a label consigtg o* at least one and up to foltr digits. l{lhen a label :'g uged to mark

a staternent it rnust aPPear at the beginning of the statement and be +ollowed by a colon

-'i'.

:l

I

i

t.
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STATEFlENT.

unEigned integer

variable

function identifier

ure

statement END

statement bLSEexpression THEN

statement ENI}
expressionEA$E

statenEntrr ct

\,4-Yi'l 1:

statement UNTIL

variabie id

statement

statementvari,able

L'n510neo inteaer

L7

i

t

J



1.16 BLOCF:.

ned

identifier constant

identifierTYPE

ldentitierVAR

blockI

id e n tiFier arameter list

id entifier arameter list identi fler

statement END

1A

t
I



Forward

As in the Pascal User Hanual and Report (Section 11.tr.1) trrotredures and functions may be
referenced before they declared through use of the Feserved Word FORHARD e.g.

PROtrEDURE a{y:t} ; FORWARD;
PROCEDURE b(x:t);

BE6IN

a(p);

.iir,
PROCEDURE ai

BEGIN

b(q);

i*on

{procedure a declared to be}
{{orward of this statement}

{procedure a referenred.}

{actual declaration of procedure a-}

Nr:te that the paramete,rs and regult type of the procedl-tra a are cleclared alonE with
FCRI,IARD and are no! repeated in the main declanation rff the procedure" Remernber'
F{-lRldll*il iE ;: Regerva:ci Wmrd,

lir tqq5ng-&.

Sinle {iie= Ar-e r-r*t im,ple,ralented there ar-e n(] fonm,al Farem€?ters of the prografl!'

1.1A St TVPEinq,

C:l-5{prent J.anguaqes have dif{erent urays af, ensuring that the user doeg not Lls'e a!-t

siement o{ daLa in a rnanner whirh is inconsistent r.rith its de{inition.

At cne enci *f the s'cale there is machine code whene no checkg whatever are made on the
TypF- ,:{ var.iahle being r-e{erenced. Next we have a language Iike the Byte'Tiny Pascaf in
xr-:i;h rh.r+-a.cter" integer and Foolean rjata may be freely mixed withaut generating
er-ro-=, Ftrr"il-ier- up the g.cale ctlroes FASIC which distinguishes between numbers and

=trrrrg= ai.ld, sr:rn*tirnes, tretween integers and realg (perhaps using the 'A'siqn tE denote
rnt=ger-=.i- Ihen cc{,$es Fascatr r.rhich goes as far a= al}e-rwing dist-irrct u5@r-enlllaerate*d
Li;==. Ar- the top of the scale {at prersent} is a Lanquage like ADA in Hhich (fne can define
d1*ip;-qpt-, incornpatrble nutneric types.

Ti:=r-E are bagicatrly two approaches u=ed by Fascal implementati(fng to strength o{
r-.,,oinqi =trr-tstural eguiwalence er name equivalence" Hisclft Pascal LlEes na'n€

e.;r-1i..,,:ienre {*:- RECOFDg and AFRAYs. The conseql-iences of this are clarified in Section
1.7 er- al -. le,t rt -*urffice to give an exarnple herei say tr,ro variables arE defined as
i:.i..:rs:

VAR A : ARRAYT'A'..'f,'I OF INTEEER;
Er : AREAYI'A'".'C'I trF INTEGEE;

identifier block END

19



then t:ne might be tempted to think that one could write A;=B; but this rrould cenerate an
error (*ERROR* l0) under Hisoft Pascal since two separate 'TYPE record='have been
created by the ahove definitions. In other r+ords, the user has not taken the decision
that A and B should represent the same type of data. She/He could do this by:

VAR ArB : ARRAYT'A'..'C'I OF INTEEER;

and now the user can freely assign A to E and vice versa =rnce only one'TYPE record'
ha= been created.

Although on the gur{ace this name equivalence approach may saefi a lrttle cemplicatedt
in general it leads ttr fewer programming errors since it requrres more rnitial thought
from the programroer.

?L)

{

x

l

{

I

I



sECrroN 2 PREDEFTNED rp-E8MIEEs.

].IAXINT

TRUE, FALSE

?." TYPES..

INTEEER

REAL

CHAR

EOOLEAN

2"-1.1 Intrr-rt arnd Output Prr:cedltres.

?.f,.1.1 TJRITE

The largest integer available i-e- 327o7'

The constants of tYPe Eoolean.

See Section l.S.

See Section l.f,.

The futll extended ASCII charactar set ai ?56 elements'

(TRUETFALSE). This type is used in logical operations
including the results of comparisons'

The procedure I{RITE ig used to output data to the screen or
printer.
funen the expression tc be r.rritten i= simply of type character
then UIRITE{e} passes the €l bit value represented by the value o+

ihr t*p.*=sion e to the strreen trr Frinter as appropriate'

f.lote:

CHF(B) (CTRL H) gives a de=tructive backspacE t:n the =creen'
CHR(12) (CTRL L) clearg the screen r:r qiveE a new page on the
printer"

CHR(lf,) {ilTRL l"l) performs a carriage return an{ line feed'
uHR{16} tcTRL F} xi}I normally dirert outtrut to the printer i{ the
screen is in rtge or vice versa'

21
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Eenerally though:

urRITEFlrP2r-.....Pn); is equivalent tor

EEGIN [{RITE(P1[ trlRITEtP?); ...--.i ]JRITE(Pn] EH&

The write parameters P!rP2r......Pn tran have one Bf the follot',ing
forms:

<e> or {e:m} or {e:m:n} trr (.e3m!H.:'

where e, rn and n are expres=ions and H iE a literal conEtant-

lrle have 5 raseg to examinel

ll e is af type integerl and either (e) or (e:rn) is usd.

The value of the integer expression e i.s converted to a
character string with a trailing space. The length of th€ string
can be increased (with leading spaces) by the use o{ m which
specifies the total nurnber of characters to be output. If m is
not sufficient for e to be written or m ig not present then e is
written out in full, wrth a trailing spacer and m is ignored. Note
that, if m is specified to be the length of e without the trarling
space then no trailing space will be output.

2l e is of type integer end the form (e:m:H,\ is uged.

In this case e is outpurt in hexadecimal. If m=l or rn=2 then the
value (e HOD l6^m) ig output in a width of exactly m charasters.
If m=3 or rn=4 then the full value of e is output rn hexadecinal
in a width of 4 characters. If m)4 then lead:.ng spaces are
inqerted hefore the {ull hexadecimal valure of e aE neceEsary.
L-eading zeroes will be inserted where applicable. Exanoles:

WRI TE(11r25!m!Hli

m=1
m=2
m=J
m=4
m=5

or-rtputs: I
or-rtp'-rts: Ol
olrtputs: Q4Ol
Eutputs! ()4(!l
outputts: -O4t)l

ll e is o{ type real. The fonms {e,\! {e:tn> or <.e:m:n" n-'a;'

be Lr5ed.

The value o+ e is converted tC] a character string representlng a

real number. The format of the representation is determ:.ned by n.



I{ n iE not present then the nurnher is outpr-rt in gcientific
notation, with a manti=ga and an exptlnent' If the nutmber is
negative then a rninus sign is or-ttpr:t prior to the manti=san
otherwi.ge a space i= outpr-rt- The numher is always EutpLtt tn at
least one decimal place up to a ,naximum o{ 5 decimal places and the
exponent i= alway= signe'd {either with a pllts ofuninus sign}' This
rneans that the minimt-trn width of the scientific representation is B

characters;ifthe.fie.ldwidf.hmiElestthanBthgnthefi-lll
r,*idth o{ 12 character= will alway= be output" I* m'}=El then one or
more decirnal pla,ces srill be or-ttpt-tt t-lp to a meximurn of 5 decimal
place= (m=1?). Ft:r m.r12 i.eadinq spacee are inserted before thel
nurnher. ErrarnPless

hrHrTE(-1"?3E 1(l:m);

n=7
m=B
m=?
nr=1O
m=11
m=12
m=13

giveE:
gives;
giwes:
gives:
qives:
gives;
gives:

_1.=30o*E+1rl

-1"?E+1r-!
-1.:" E-r-1u

-1-?f:oE+1r-)
-tr"?3(,L}8+1r]
-1-23{IOOE+1{}

-1.:5661t-)f,+1O

If the {orm {esm:n} i= used then a fixed-point rtspreEentation of
the number e r+ill be written nith n specifying the number of
decimatr places to be or-rtput- lrlo leading sPaces Hill he output
unlesg the field width rn is =u{*iciently larqte. If n is zero then
e is outpt-rt as an integer- I{ e is too large to be output in the
specifiei field r+idth then it is output in scientific format with a
#ield width t:f ro (see abovei. E:tample=;

htRITEtlE2:6:2) gives!
hJRITE{lE2:8;2) gives:
hIRITE{3tr.455:6:1) gives:
h,RITE(23"45514:?) gives:
ICRITE(2S"455:4rO) Eives:

1i:xj.{J{:r
tr{:}c"r}rl

-?<
2-3455119+Ol

=f,

4l e is o+ type chanacter e:n type =tring'

Eitl-rer te+-i ctr- ':.e:r!'!:' msy he used and the characte'r or string of
characters r.rill be, {}utpa-t*- in a minirnum field nidth (f,f 1 ({or

character-s) {3r the ler-rgth o{ the string tfor string types)' Leading
spatres ane insented if m js sr.rfficiently large'

5l e is n{ t;-Pe Ftoolean"

Eith*r <:.e:! Er- 'ie;rn.:' ntay be utsed and 'TRUE' or 'FALSE' will be

orttpr-rt dependlnq t:n the Brre:lean value rt e' , using a rninimum field
width of 4 c:r 5 resPectiuellY.

F

F

F
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2.3.I.2 WRITELN

TJRITELN outputs gives a newline. This ig equivalent to
hIRITE(CHR(13)). Note that a linefeed is included.

TJRITELN(P1'P2'.......,P3); is equivalent tor

BEGIN WRITE(P1'P2,..,....P3); }IRITELN END;

2,3.1.3 PAEE

The procedure PAGE is e'quivalent ts iTIRITE(trHR(12)); and causes the
video strreein to be cleared or the printer to advance t-o the top of
e nEh, page.

2.3.1.4 READ

The procedure READ is used to access data frorn the keyboard. It
does this through a buffer held within the runtimes - thrs buffer
is initially empty (except for an end-of-Irne marlier.r' bJe can
consider that any actresses to this bu{fer take place through a
text window over the buffer through whieh ere can se€ one
character at a time. I{ this ter:t windorr is posrttoned over an
end-o{-line marker then before the read operation is terrnrnated
a new line of te>lt will be read into the br-tffer {rom the keyboard'
l,rlhile reading in thi.s line all the variolrs control trodes detarled in
Secticln O.O will he recognised. Now:

READ(V1rV2,....."..Vn); is eqr-rivalent tor

BEGIN READ(Vlle READ(VZ);.........i READ(Vn) ENDI

rohere VI! V? etc" rnay be of type' character, string! lnteqer or
re,a1.

The gtatement READ(V); has di{+erent effects deoendrnq on the
ty6re of V. There are 4 cases to congider:

l.l V is o{ type,character"

In thls ca=e READ(V) simply readg a character {rom the input
burf-fer and assigns it to v. trf the text window on the buf{er is

?4
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I
!_

positioned on a line marker (a trHR(131 character) then the function
EOLN will return the value TRUE and a new line of text ig read in

from the keyboard- gJhen a read operation is 
. 
sr-rbsequen{--ly

performed then the tezt window will be po=itioned at the start af
the new line.

Irnportant note: Note that EOLN is TRUE at the start of the'
prograro. Thig rneans that if the first READ is of tvpe chararter
then a CHRtfS) ,ratue xill be returned followed by the reading in o{
a nesr line frorn the keyboard; a suhsequent read of type character
will return the firet character frem thig new linen assLlming 1t is
not blank. See also the prt:cedr-rre READLN below'

2l V is ef tYPe string.

A string rr+ charactere tnay be read using REAE and in this case a

serieg of characters reill be read urntil the nurnber o{ rharacters
de{ined by }-he strung hag been read or EDLlri = TRUE' If the strinq
ig not {illed by the Jelad {i'e' i{ end-of-line is reached be*ore the

whole string has been assigned) then the end of the string is

{ilted v+ith nutll {CHR((}}} characters - this enables the proqrammer

to evah,rate the lenqth nf the =tr-inE that was read'

The note concerninq iri il above ale:l applies here'

f,l V r= o{ tYPe in+.eger'

In tlris cf5e 3 serles c{ characters r+hich reEregent an integer as

defineci in *ection l"f lE read" All preceding blanks and

end-r:f-iine markers are sirlpped (this means that integers may be

read rmmedrately cf. the note in 1l above)"

If, the integer read has an abgolr-tte valute greater than I"IAXINT

<A?7b7\ t-hen the runtime error 'hlr-lrnber too large' will be issued

and execlttion terminated'

I+ t"he first character read, after spaces and end-os-line

characters have hetn skippedo is not a digit or a sign (+' or'-'J

t!-ren the runtime error'Number expected' rail1 be reported and the

Froqram atiorted-

4l V is o{ tYPe real"

Here, ,a sertes al characters repreeenting a neal number

accondinq tG the syntax trf Secticn 1'3 t'+il]' be read'

Al1 leading spaceq and end-o{-Iine markee-s are skippe'd and' as for

integers abnwe, the {iret rharacter afterwards must be a digit or

a eign. I{ the nt-trnber- r'e'ad ig too large or too small (=ee Section

l"f,) then an 'Ovr=rflow' Bt-ir:r will be reported' i{ 'E' is present

s.ri.thont a +ollcr'lrng sign or digit then 'Expnnent expected' €lrror

wi.l1 be qenerated and r{ a decrmal point rs present r'rithnut a

-;urbseqrtent digit then a 'frltrmLrer e:;pected' errrrr will be given'

Feals, lrke rnteqersr fiaqy be r-ead irnmerliate'ly:l gee 1l and 3l above"
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2.3.1.5 READLN

READLN(V1'V2'.......Vn); is
READ(V1,VZr.......Vn); READLN END;

eguivalent to: EEGIN

READLN =inrply reads in a nevr buffer from the keyboard; while
typing in the buffer yclu may uge the variouts control functicng
detailed in section o.o. Thus EtrLN becomes FALSE after the
execution of READLN unless the next line is blank.

READLN may be used to skip the blank line which is present at the
beginning o{ the execntion of the ohject code i.e. rt ha= the effect
of reading in a new buffer. This will be use{r-rl if you *ieh to read a
component of type character at the beginning of a program but it
is not netressary i{ you are reading an integer or a real (since
end-of-line markers are skipped) or if you are readrng characters
{rorn subsequent lines.

2.f,.2 Input Fr-rnctions.

2.3.2.1 EOLN

The {unction E8LN is a Boolean funtrtiBn which returns t-he value
TRUE i+ the next char to he read would be an end-of-Irne character
(trHR(I3)). Otherwige the function returns the value FALSE'

?.f,.2.2 rNCH

The function INCH causes the keyboard of the computer to be
scanned and, if a key has been pressed, returns the character
represented by the key pressed. If no key ha= been pressed then
cHR((l) is returrned. The function therefore retttrns a regult o4

type character. Note that you should always disable kevboard
cn.cki wtet usitq INtrH i.e. always soecify compiler ootion :fC-'

?.3.5,1 TRUNC(X)

The parameter X mugt be of type real or integer and tne l'alue
retutrned bv TRUNtr ig the greatest inteqer less than or equal to X

i.f X is positive or the leagt inte'ger greater than or equai to X

if X is negative. E;<amPles:

TRUNC(-l.S) returns -l TRUNC(l'?) returng 1

?&
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2.3.3.2 RBUtqD(x)

".3,f,.3 
ENT{ERtX}

".3.3.4 
oRD(X)

ROUND{-6.5) returrns -6
R0UND(-6.51) retutrns *7

RBUND(1l'7) returns 13
REUND(Z3'5) returns 24

X must be of type real or integer and the {unction returns the
'nearest'integer to X (according to standard rounding ruleg)'
Examples:

X must be r:f type real or i'nteger - ENTIER retLrrns the greatest
integer less than or equal to X, for all X' Examples:

ENTIER(-6.5) returng -7 ENTIERtll'7) returns 11

Note: ENTIER is not a Standard Pascal function but is the
.q.rii'.f="t of BASIC's INT. It is useful when writing fast routines
{or many mathernatical application='

X rnay be o{ any gcalar type except real' The value returned is an

integer representing the ardinal number o{ the valute of X within

t.he get de+ining the tYPe o{ X'

If X is o{ type integer then ORD(X) = X i this should normally be

avr-:ided.

E:ramples:

?.tr"3.5 CHR{X)

GRDi-a') returrns ?7 ORD('€') returns &4

X mu-=t be of typt integer' CHR returns a character
corresponding to the ASCII valute of X' Ei{ampleEil

CHR{4") returng 'l' CHF(91) returns'f'

value

I
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2.5.4 Arithmetic Functions.

In all the functions r.rithin this sub-section the parameter X rnu=t be of type real or
integer.

2,3.4.1 ABS{X)

Returns the absolute val.ue of X (e.9. ABS(-4.5) gives 4.5). The
result is of the same type as X.

?.3.4.2 SOR(X)

Returns the value X*X
same type a= X.

i.e. the square of X. The reEult rg of the

?"3.4.3 SeRT(X)

Returns the cquare rocrt of X - the returned value ts alxavs of
type real. A'Haths Cell Error'is generated if the argument X rs
neEative.

2.3.4.4 FRAtr(X)

Re,turns the fractional part o{ X: FRAC(X} = X - ENTIER(X),

As r+ith Ef{TIER this function is ursefurl {or xrtting rnan.y fast
mathematical routines. Examples:

FRAC{I.S) returns O.5 FRAC(-1?.56) returns O.44

2.5.4.5 SIN(X)

Ret-urng the sine of X where X is in radiang. The result rs always
o{ tvpe real.

?.J.4.6 Ctrs(X)

Returns the cosine o'f X where X ig in radians. The result rs of
type real.

:.].5,4.7 TAN(X)

Returns the tangent o{ X where X is in nadians, The result is
alr^rays crf type real"

?a
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2.3.4.8 ARtrTAN(X)

Returns the angle, in radians, whose i-angent is equal to the
nurnber X. The result is of type real.

2.3.4.9 EXP(X)

Returns the value e^x where e * 2.71A?:FJ. The result i= always o1f

type real.

2.5.4.10 LN(X)

Fleturns the naturel logarithm (i.e. trr the base e) o{ X' The result
isoftypereal.Ifx{=othena.t.lathsEallEr-ror.r*illbe
generated.

2.-1.5 Further Prede*ined Procedures,

2..3.5.1 NEItltp)

The procedure NEhl(p) allocates space for a dynamic variable. The

variable p is a pointer variable and a+ter NElttp) has been
executed p contains the address of the newly allocated dynamic
variable.Thetypeofthedynamitrvariableisthega,neasthetype
of the pointer variable p and this can be o{ any type'

To acress the dynamic variahle p'' is lt=ed - see Appendix 4 for an
e,xample of the use o{ pointers to reference dynamic variahles'

To re-allocate spatre used {or dynamic variables use the
proredures l"lARK and RELEASE {see below)'

?.3.3.7. HARH{vl)

This procedure saves the state of the dYnamitr variable heap to be
gavedinthepointervariablevl.Thegtateoftheheaprnaybe
restored to that when the procedure HARH c{as executEd by using
the procedurre RELEASE {see belt:w}.

The type t:f variable to hrhich vl points ig irrelevant! tince vl
shor-rld only be used with HAR!:. and REI-EASE never NElrl'

Fc.r an exarnple prcrgrarn using l"lARH and RELEASE see Appendix 4'

?a



2.3.5.3. RELEASE(vl)

This procedure frees space on the heap {or r:ge of dynamrc
variables. The state of the heap is restored to its =tate when
tIARK(vl) was execr-rted - thr-rs effectively de=trovtng all dynarnic
variableg creatEd since the execution of the l'1ARli. procedure and
ag such it should be u=ed with great care.

See above end Appendix 4 for more detailg.

2.3.5.4 INLTNE(C1,C!,tr3r.........)

This procedure allows ZBO machine code to be rngerted Hlthln the
Pascal program; the values (Ct HED 256t trZ l'4OD 25a,. [f, YOD ?56,
,.,....) are inserted in the object proqram at the currenl: location
counter eddress held bv the cornpiler. Cl, C2, Ci etc. are rnteger
constants of which there can be any number. Re*er to Aopendi;< 4
{or an e>rample o* the use o"f INLINE.

?.3.5.5 USEft(V)

USER is a procedure with one integer argument !'. l-he orocedt:re
aaurses a call to be made to the memtlry address grvei hi !)- Srnce
Hisoft Fascal holdg integer= in tt*o'g complement form (see
Appendix 3) then in order to refer to addreg=e= greater than
*7FFF (3?7hT negative values of V rnust be used. For e:rarnple
+COOO is -16.1El4 and go USER(-16=44); wourld invoi:e a a cail to the
rnemt:ry addregs *COOO. However, when nsing a con:-tant to ref=r to
a tnefnory address, it ig more conwenient to use herladecroa.L.

The ror-rtine called should {inish with a ZBO RET rn=tr-.ic'.ion (#C9)

and .,rLrst preserve the IX reqister.

?"3.5"6 HALT

l his procedltre ra{.t5eg Pr(trgram execlttion to stop *itil the
rnesEagE 'Halt at PC=XXXX' where XXXX is t-he hexadecroaJ. merrrcry
;s'dregs rrf the location where the HALT h,as iss.-red' Taqether xrth
a cornpilation lrsting, HALT rnay be r-rsed to determrne whlch oi l-t'ro

or mt:re paths thror-tgh a progr-arn are tal::en. Thr= wrll norrnall'" be
r-r=ed during de-'i:utgging.

'?.i.5.7 PaJ}.:.E(X5V)

FDI-:.E stores f-lre expression V in the ccrnor-iter'= rnErnor!' ='"artlnq
frc'm the rneinorv address X. X ls of tvpe inte-oer end 'J can l--e of
an;, type e>lretrt SET- See Section ",ii-5.5 a.bove for a cir=cu==:'on
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o+ the LrEe tr+ integers tc represent tnemory addresses' Examplesl

POP::E{*6(-,O*r'A') places *41 at location *6(.)(}()'
pOtiE(-16f,44,3.6ES) place< (:)r-r ()B Bu 7O {hex) at location *CC'OO'

?.3.5.8 TOUT (NAHE'STARTTSIZE)

?.5.5.9 TIN (NAHE,START)

This procedltre is uged to load, fram tape, variableg etc' that
have been saved using TtrUT. NAHE i= of type ARRAYTL'AI of trHAR

and START i= t:f tvpe INTEEER- The tape ig searched lor a file
called NAHE which is then loaded at memory Eddress sTART. The
numberofbytesto]'oadistakenfrornthetape(savedonthetape
b,y TOLIT),

E.g, ta loa.d the variable saved in the exa'nple in Section 2'5'5'8
above u=e:

TIN('VAB ',ADDR(V}i

See Appendix 4 for an example of the r-rse of TIN'

2.f,.5"1r) rluT(P,C)

ThisprecedureigugedtgdirectlyaccesstheZEo.soutputports
withourt r-rsing the prc:cedr-tre INLINE' The value of the integer
pa.rameter F is loaded in tn the BC register, the character
par-ameter C is loaded in ta the A register and the assembly
in=trr-rrtion OUT (tr).4 is executed'

E,e. SUTilr'A'l c:r-rtputs the character 'A'to the Z8'l pcrrt 1'

TOUT is the procedure Frhitrh is u=ed to save variableg on taPe'
The fir=t parameter is o{ type ARRAYtl..El trF CHAR and is the name
of the file to be saved. SIZE hytes of memory are dltmped starting
at the addre=s $TART. Fr:th these parameters are o{ type INTEGER.

E.q. to save the variable V to tape Ltnder the name'VAR ' LtEEr:

TtrUT(',VAR 'TADDR{V},SIZE(V}}

The u=e of actr-ral mernory addreg=es gives the u=er f,ar more
flexibtity than jr-rst the ahilitv to gave arrays' For example if a

=ystem has a ,rernory maPped screent entire gcreenfulg may be
saved directty. Sae Appendii;4 Fdr an e>rample of the uge of TOUT'

E
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2.3.6 Further Functions.

2.3.6.1 RANDOt,I

This retr-rrns a pseudo-random nurnber between (-) and ?55 rnclusive.
Although this rolrtine is very fast rt gives Poor /-esult= when
used repeatedly within loops that do not conta:'n LrO operatrons.

If the user requires better resr-rlts than thrs {unctron Yleld= then
he/she should r.lrite a routine (either in Pascai or machrne code)
tailored to the particular application"

?.3.6.? SUf,C(X)

X may be o* any scalar tvpe except real and SLCC(X) returng the
sLrtrtresEor of X. Examoles:

SUCf,('A') returns 'E' SUCC('5') returng 6

2.3.6.3 PRED(X)

X may be of any gcalar tvpe except real; the result o'f the function
is the predecessor o'f X. ExamPles:

PREDT'j') returns 'i' PRED(TRUE) retutrns FALSE

2.3,6"4 0DD(X)

x mr_tst be nf type integer. oDD returns a Boolean result xhrch ig
TRUE if X is odd and FALSE i{ X is even.

?.3.6.6 ADDR(V)

Thrs function take,s a variable identifier of anv tYpe as a
parameter and retltrns an integer result which is the menory
address of the varrable identifier V. For inforraatron on how
variableg ar-e held, at rutntime, within Hisoft Pascal Eee Appendix
.j. Fq,r an e:rample of the use of ADDR see Appendi;r 4.

:.:1"6../ PEEki(X"T)

The first pararneter o* this flqnction is of tvpe integer- and rg
r^rse_.d t(] specifv a ,neroory address (see sectron 2..1.5,5). The =econd

-ft
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I argument is a t.ype; this is the result type af the function'

PEEP;. is uged to retrieve data {rorn the memory o{ the compltter
and the resr-tlt mav be of anY tYPe.

In all PEEH and POF;.E (the opposite of FEEI<.} operation= data i5
moved in Hisoft Pascal's or.rn internal representation detailed in
Appendix 3. For example: if the mernory f,rorn *5O{)(l onu'ardg
contains the values: 5t1 61 73 63 61 6C {in hexadecimal} then:

-

TJRITE(PEEh:{*SOOOTARRAY[1-.61 OF CHAR)) gives'Fa-scal
!{RITE(PEEI{{*5OOO'CHAR}) gives'P'
hTRITE(FEEP-:(*5OO0'INTEGER)) gives ?49L?
tdRITE(PEEH{*500{)IREAL)) give* 2.4&2?78*79

see Appendix 3 for more details on the repre=entation af types
within Hisoft Pascal.

7.="6.7 SIZE(V)

-
The parameter of this function i= a variable- The integer regult
is the anroutnt of stonage taken up by that variabler in bytes,

a

?.3.6.A rNP(P)

INP iE used to access the ZBO'g ports directly r+ithout using the
procedure INLINE. The value of the integer parameter P is loaded
into be BC reqister and the characten regult of the function is
obtained by executing the assernbly language instruction IN At(C)"

I
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SEtrTION 3 COI-!I^'IENT5 AND OPTIONS.

f,,l Comments.

A comment ,nay 6ccur between any two reserved words, nurnbersr identifiers or special
symbols - see Appendix 2. A comment starts with a'{'character ffr the'(* 'character
pair. Unless the next rharacter is a '$' all characters are ignored until the next ']'
character or '*)'character pair. If a'$' was found then the compiler looks {C]r a geries
of compiler 13ptions (Eee belc:w) after which characters are skippEd until a ']'or '*)'is
found.

5.? Compiler 0ptions.

Compiler options are included in the pr[,gra.n betr+een comment bracketg and
are the first t:ption in the list is prefaced try a dollan =ymhol'S"

H;<ample:

{Jt*C-!A-*) to tutrn keyhoard and anray checks [}FF.

The *olloraing opf-isrls are availables
Optiolt L:

Controls the, listing e{ the proqram text and Ebject codE address by the cornpiler.

I+ L+ then a ful1 listinE is given"
If L- then lines are anly listed xhen an error is detected.

DEFAULT: l-+

Optie:n $:

Contnclg whe'ther certai.n o.rerflox rhecks are made' InteEer multiply and divide and all
real arithrnetic Eperatir]ng are elw_€ys checked {or (]verflots{"

I{ 0+ then checks are made on integer additiEn *nd subtraction.

I* O- then the above checkg are not rnade.

DEFAUI-T: 0+

E



Contr11lE 1ahether Dr n12t t{eyboard checkg are made durrnq objert code program execlttion'
If C+ then if CC i= pressed then executron wilt returrn to wi+.-h a HALT Inessage - see
Section 2"5.5.6.

This check is made at the beginning of all loop=, procedures and flrntrtions' Thug the Llser
,nay Lrse thig facility to deiect which }oop etc. i= not terminatrn-Q correctlv during the
debr-rgging prgceBs. Ii should cBrtainly be disabled if yolr r415h r-he nb,tect Proqram to run

Option C:

qr-rick1y"

If C- then the a.bove cheEk is not made.

DEFAULT: tr+

Option S:

Donf-rnls whether sr nof- stack shecks are made'

If S- then n*r =tac[l checl<-= are par'{orrned"

DE[:Al-lLT: 5+

flF tio:. A:

tc,r-,tr.=l= wheil,]er checl.:q are made to ensrrre that array indice= are within the bounds

:perified in the arrav'5 declaration'

I{ A+ and an erray inde;.e is too hiqh or tfrn low then the rnessa-qe 'Inde:i too high' or
.Inde>t t(fr] lcli.r' will be displ.syed and the Frrilqre{n execrttion halted.

trf A* tlti:n rto eltrh check= a"*-e made'

IJEFAULT: A+

!lE!E!,I:
l'.lhen ursing i6 bit ?'s romplement integer a.rrthmetic, overflos'J Etr'Llr-E *hen performing a'

J, .:* r-.:, rrr-,,= {trpEration if f-he arqrtrtant= dif{er by more than iY1AXINT (:'27b71- I+ this
if rcLri-= therr the r=s.-rlt c,{ the trc,rnparrsrln will be incorrecf-. Thrs xl11 not normally
present any rlirfrrnltiesi hourever, shot-tld the user wrsh to fofnFare such nr-tmbers' the
,-rge of I+ en:;lrres that the re=rtlts of the rnrnparison will be corrert' The equivalent
gitua.tion ma-v arise rrrith real errithmetic in whrch case an overflow errQr wili her i=sued
:{ ttre argr,lmeni:-= drf{er b'1 ,nor-e +-han apf)rt]:<imately f,'4Ef,8 i t-hr= cannot be avolded"

I

If $+ then, at the L:eginning irf each procedure and functj.on ca1l, a checL rs mad-e to see I
rf f-he st*cl< will prnbatrly overflow in this block. If the runtime staclr ."":j'?:,-=.,,tT: 

- ]

dynarnir variable h""p "" the program then the message .out of RAI1 at e,c=xx[{_i1 -i
displayed and exertrticn aborted, Naturally thi= is not foolprcof: rf a procedT:t !t=.'. I
Iarge arnournt ,:f stack LrEagE within itsel* then the Program rnav crash" AlternatiYilllll 1
a {unctron contairrs v,er-y little stack ugage while r-rtilisinqt recursron then it is pos=rble 

I

fcrr the {unction to be halted Ltrrneces-;ari1y. -l

{
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lf I- then no check for the result of the above comparisong is made'

DEFAULTI I-

Option P:

If the P option is used the device ts which the cornpilation lieting is sent is changed i'e'
if the video scr€rEln was being used the printer is u=ed and vice vGtr6a' Note that thi=
oFtion is not followed hY a'+' or '-'.

DEFAULT: The video strreen i= uged.

Option F:

Thi= option letter must he folloned by a sFaEE and then an eight rh*racter filename' If
the fiienanre has 1ess than eight charactg'rs it shr:uld he padded with spares'

The presence of this option catt5GlE inclugion of Pa=cal siource text from the specified
{ile frorn the end o{ the current line * uge*ul i+ the prografiroGlr wishes tEr ht-tild up a
,.tibrary' o+ ouch:uged procedures and funrtions on tape and then include thern in
particular Frograms.

The prtrqram should be gaved using the built-in editor'= 'P', cornmand" on rnogt systems the
list'option,L- strould be u=ed - other1aise the compiler ulill not compile *ast enoltgh'

Exirnpl* tl3F fiATFIX include t;e text frcm a tape file I"IATRIXIi

hltren writing very large prognans there may nEt be enouqh room in the computGrr'= mefiEry

for the.Eource and t]bject rr}de to be present at the same time' It ig however po=sible to
.Iriri--;;;il;;;;-;; =;;;s them to tape and n=ins the 'F' option - then onlv 128

bytes of the s(furEr are in RAI'I at any Ene time, leaving much,nore r{t{3|rt for the ohject
code.

This option maY nr:t he nested,

The compiler options may he uged selectively. Thu= debr-rgged sectiong o{ code may he

speeded up and compacted hy turning the relevant check= nff whilst retaining checks on

unt-e=ted pieces of code-

z*

k

I



7

I
3A



A 1 Introduction to the Editor.

The editor supplied with alt versions of Hisoft Pagcal is a simple, line-hased editor
designed to |,,ork with all 2E}0 operating systerns while maintaining ease o{ use and the
ability to edit programt quickly and efficiently'
Text is held in mem11ry in a cornpacted forrn; the nurnber of leading spaces in a line ig held
as one character at tne beginning o{ the line and all Hisoft Pagcal Reserved trlords are
tokeni=ed into one character. This leads to a typical reduction in text size r:f 257-

NOTE: throughout thi5 section the DELETE key is referred to instead of the control code
CH. It appears more natural to do this.

The editor is entered automatically when Hisoft Pa=cal is loaded fron tape and di=play=
the message:

tropyright Hisoft 19812'3r4
All rights reserved

ft:ll*o.red try the editor prcmpt ")'.

[n response to the prompt you {nay enter a comrnand line t:f the follor.ring formatl

c Nl, N2, 51, 52

{oller*ed by {ENTER} where:

C i* the command to be errecuted (see Section 4.? below)'
NX ig a nurnber in the rangP 7 - 37767 inclusive'
fn? is a nLtmber in the range I - 32767 inclusive'
31 is a string o{ rharacterg with a maximum length of ?O'
5t i= a st.rinE o$ characterg with a maximum length of ?O'

The r:nr*rna ig used to separate the various argutmente (althor-tgh this can be changed -
s*e the '5' comrnarrd) and apaces are ignor-ed, except within the strinqs' None of the
argumeRta are mandatory although some of the cornrnands (e.g. the 'D'elete command) will
e$t- r!,-nceed i+it.houtt Nl and N2 being =pecified' The editor refne'nherg the prewious
nniriber-s and string= that yor-r entered and useg these former- valuesr where applicablet i{
yr:r-t rJo not specify a partict-tlar argutrnent within the cornmand line' The' valueg of Nl and N2

.cre initially set to 1() and the strings are initially ernpty' If yor-r enter an ilIegaI
r:c}nrn:and trine sltch a= F-lrlOOrHELLO then the line r<ill he ignored and the 

'ne5sage
'P;irdonl]' displayed - you shor-lld then retype the line cc-rrrectly e'g' F1'1f-x:"HELLO' This
prj-{,1r- {neqls3age wi.t] also be displayed if the length of 52 exceedg ?tfi if the length of 51 is
gre;rter than 2.1 then any extreEs characters are ignored-

iii:rnnrarrds may tre erltered in upper or lot*rer cage'

hlhrtre enteni.ng a trGrnmand line, all the relewant ct:ntrol functions described in Section
*"i-) fll.:,'t' h*: rtsed e.g. CX to delete to the beginning of the line'

l-Nle {nll*r*ii-}g slrb-section details the various comrnands available within the editor -
notq: thar- |qll-rerpvEr an arglrfnent is enclosed bv the =ymbols 

'<' -r' then that argu'nent must

be pre=ent {nr the command to proceed.

?G

SECTION 4 THE INTEGRAL EDITAR.
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Text may be inserted into the textfile- either bv typing a line number. a space and thenthe required text or by use of the 'I' command. Note-that if vou type a line number{ollowed by {ENTER.} (i,e. withor-rt any text) then that line will be deleted from the text ifit er:ists. lrlhenever te>rt is heing entered then the control functions cX (delete to thebeginning of the line), cI (go to the next tab position), cc (return to the command loop)and cP (toggle the printer) may be emplErved. The DELETE (or EACE.SpACE) t<ey will producea destrlrctive bacl':space (br^rt- not beyond the beginning of the te;rt lrne). Text is enteredinto an internar buffer within Hisoft Pascal and i+ this buf+er should become full thenyoct wrll be prevented from entering any rnore text - yol( must then uE,p DELETE or cX tofree space in the buffe,r.

4.2 The Editor Commandg.

4.2.1 Text Insertion.

Command: I n.m

4"2.2 Te:.rt Listing"

use of this command gains entry to the automatic insert mode: you are prompted withline numhers starting at n and incrementing in steps o{ m. you enter the reguired textafter the displayed line nurmber, using the various cont-rol codes if desired andter-minating the text line with 'aENTER>. To exit from this mode use the control functionCC (see Section O,rl and the relevant Implementation Note).

If you enter a line with a line nnmher that alneady exists rn l--he text then the existingline will be deleted and replaced r+ith the new linn, a{ter },ou havE pressed <ENTER>. Ifthtn auttomatic incrementing cf the line nt-ranb{}r- prcrdr-rces a lrne nurnber greater than3".767 then the Insert mode will exit automatically.
If, when typing in te>lt, you gert to the end of a screen lrne wrthout having entered IZBcharacters (the buf$er size) then the gcreen will be scrolled utr and you may continuetyping on the next line - an automatic indentation will be grven to the text so that theline nr-rmbers are e{{ectively separated from the te>lt"

T-,xt may he inspected by r_rse of the ,L, cr:mmanC; t-he number of lrnes drsplayed at any onetime dltrinq thp eliecr.ltion of this command is fi>red initiallv_ (see your Implementationf.lote) br_rt may be changpd thro,_rgh use of the ,p.., rornmand.

Llnmmand: L nrm

rl'i:; lists the current te'xt to the display devi.ce from line nurnber n to line nurnber mjnclr-tsivr:' lhe default valete for n is s-Lll5ryg 1 and the default value for m is aly{ays::767 i"e' default valutes are not taken-+roi-previor-rsly entered arquments. To list thei:ntrre te;'rtfile simply use 'L' r,rithout any arquments. Screen lrnes are forrnatted with a'[eft- h"and margin so that the line nutmber is clearly displayed. The number of screen linesll---;tr=cl on lhe display device may be controlled through r-rse o+ the ,1r,. corDrnand - afterJir'r{1pg a certain nltmber o{ Iines the list wil.l pause ti+ not yet at line nt-rmber m), hitrcrntrol frtrrct:on cc t{] retltrn to the main editor Ioop or any other key to continue theLj st j.ncj"
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,H-=etsthenumberof=creenlinestobelistedtothedigplaydevicebeforethedisplay
is par_rsed .= u==..ic.a ir, ,r-' above. rrr. ,rir,* {n l'ltrD 256) is computed and stt1red' For

exampleugel4sifyouwishasubsequent,L,isttoproducefivescr:eenlinegatatirne.

4.2.3 Text Editing.

oncegometexthagbeencreatedtherer*illinevitahlybeaneedtoeditgomelineg.
Verigugcom'nandBareprovidedtoenahlelinestohearnended,deleted,rnovedand
renumhered:

Command: H n

Cornmand: D {nrm-:

Cemm and: FX nnm

trornrmands N .,.n,m)

Alllines.fromntominclugivearedeletedfrornthetextfile.Ifm{nc,rLeagthantwo
argt-rrnents are speci{ied then no action will be taken; this is tE help prevent careless

migtakes"Asinglellnemaybedeleted.uv*.ti.,g6=6;!:hiscanalgobeaccornplishedby

"i*f=l-" 
tvping the line nr-{'nber- follewed by <-ENTER;"

This car..(ser3 ths* *-erct at line n to be entered at line m deleting any text that already

e:lis-ats {--her-e, N(3te that line n is left alt]ne, so thi= comrnand allows you to 'l"t'owe a line

rl-Fte.'r'l--f-aancrtherpo=itionwithinthete:lt{ite'I{linenu'nherndoe=notexigt-thenno
*ctirrn js tallen.

u*a r:$ tl-re 'h{' crmrmand causeB the text{i1e to bE renutmbered r+ith a first line nurnber of n

end in line nurcn':er steps of m. Eoth rr and m m.l=t be_present and if the renurnbering

r";*u.(c! caLls€: *r,y trn* -",mb*. tc) exceed 3?7&7 trteilEnE oriqinal numbering is retained'

firrnmarldl F n.m*f .s:::-:_*

{herter:ter:istingwithinthelinerangen{x<'misgearchedforanoctrLlrrenceo{the
e.Lr-lnqi{-the,find,string-Ifsuchan(fccurrenceigfoundthentherelevanttextline
ie rf!sp!-,*yed and tne rait mlde is entered - Eee below. You may then use commands v+ittrin

ttrr* €ciit rnode tu search for sr-tLrseq,r*r,i.,tt.-t,.rence= of the string f within the defined

liit* range Dr to,rn=tltl.,t* tne striif-= <tr,*'substitute'string) for the rurrent

{}1.,:i,-arr--*:r-1re r-]'f + ana t'hen =earch for the nelit otrtrLtrrence o{ f" gee trelow {or more

gt6l--a l Ls.

j'Jrie t--hat the hne range and the two stringE tnay have been set up previously by any

nthrer. rernrnand so that it may only be .,*.*==1a,, ta enter 'F' to initiate the seertrh - Eee

th'* *,r.*pI-* in Sertian 4'3 {or clar-i{ication'

Command; E n

Editthelineuri.thlinenl-lmbern.I{ndoegnotexigtthennEactiEnietaken;(1ther$,igE
the]ineiscopiedlntoabu{feranaalsprayedonthegcregn(r+iththelinenumber},the
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line number is displayed again underneath the line and the Edit mode i= entered' All
subseguent editing takes place within the buffer and not in the text itselfi thus the
original line can be recovered at any time'

In this mode a. p(rinter is imagined moving through the line' (starting at the firgt
character) and various suh-command5 are sutpported which allow you to edit the line' The
qub-commands are:

, , (space) - increment the text pointer by one i.e. point lo the next character ir-t

the line. You cannot step beyond the end of the }ine'

DELETE (or BACKSPACE) - decrement the text pointer bY one ta pornt at the
previous character in the line. Yor,t cannot step bacl':*ardE -hevond the first
character in the line'

cI (control function) - step the text peint^er forward= f-c thE ne>rt tab po=ition
but not beyond the end o{ the line.

<;ENTER> - end the edit o{ this line keeping a!} the chanqes made.

o - quit the edit o+ this line i.e. leave the edit ignorlng all t-he changes made

and leaving the line as it was before the edit was inrtiated'

R - reload the edit buffer 'frorn the text i.e. {orget all changes 'trade on this line
and regtore the line as it wag originally.

l- - list the rest of the line beinE edited i,.:r. the remainder o{ the line beyond
the current pointer position. Yout rem;lin in the Edrf- mode wrth the pointer
ne-positioned at the start o{ the line.

H - kill (delete) the character at the cltrre.nt Dointer pclsltlon.

z - delete all the charatrterE from (and inctrLrding) the current E'ornter position
to the end o{ the line.

F - {ind the next {]rcLrrrence of the'*ifld'gtrinq pre\'1ouB1' ueirned withina
command line {see the 'F'command abeve}' This sr-ttr-romrnand xil] aut-ornat-icalty exit
the edit on the current line (keeping the rhanges) if it doeE net {:'nd another
(]ccLirrentre of the 'find' string in the cltrrent line. If an ocfurrence af the'find'
string is detected in a subspqr-rent line ir+ithin the previousiv specl{ied line

"*r,gri 
then the Edit mode will be entered {cr the line in which the string is found'

Note that the text pointer is always pr]sitioned at the Etart c'+ thE founo string
after a successful search.

s - gr-tbstitute the previously defined 'eubstitute' strrng tor +-he currently
f,ound occLrrrence of the 'find' string and then perform the sub-cortmand 'F' i-e'
search fc]r the next (]trcurrentre of the'find'=tring. This, together wlth the above
.F. sr-rb-command, is used to step thn(]r-rgh the te>rtfile optlonally replacing
occLrrrsnc:es of the'find'string with the'gr-rbsti{:t-tte'strrng - see section 4'3 for
an e>lample-
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I - insert characters at the current pointer position. You r,lill remain in this
sub-mode until you prEls;i {ENTER} - this will return you to the main Edit mode

with the pointer positioned after the last character that yau inserted' Using
DELETE (or BAtrKSpACE) within this sub-mode xill cal-rse the character to the Left
of the pointer to he deleted frorn the bu{fer while the uge of cI tcontrol
{unction} will advance the pointer to the next tab positionr inserting tpaces.

X - this advances the pointer to the end of the line and automatically enters
the insert sub-modt detailed above'

c - change sub-mode. This allows you to overwrite the character at the current
pointer position and then advances the pointer hy one. You remain in the chanqe
:;ub-mode until you pre55 <ENTER> trhence you arE! taken hack to the Edit mode

with the pointer positioned after the last character you changed. DELETE (or
EACHSPACE) within this sub*mode simply decrernents the pointer by one i.e' moves
it left rrhile trI has no e*fect.

4.2.4 Tape Command*.

Te>rt may be saved to tape or loaded from tape using the cornrnands'P'and'6':

Com4arld: I_nrmr:

The line rangEr defined by n { x { la is saved to tapa in Higoft Pascal format under tha
filename =p..ifi.d by the string s. Fleatember that these arguments may have been set hy
a previaus comnand. Befsre entering this comnand make sure that your tape recorder is
switched sn and in EECtrRD mode. tdhile the text ig being saved the ltlslstage'Eusy..'i=
di=played.

r

Co!1,niq4 E',E

The tape is =earched for a file in Hi.=,,.:Ft Pascal tape format and with a filenamre r:{ l:

hlhile the search is taking place the r:i's.:*-=;lqe'searching"'will be displayed' If a vatriq:r

Hi=oft Pa=cal tape {ile is for-tnd but l'r.':'o- the hrr(]ng {ilename then the message 'Fnurnd'

followed hy the filename that r*ras found on the tape is displayed and thG' sear-eh

continr-red. once the correct {ilename ig sound then 'Folrnd' wirl appear on the list devi't::e

and the file r*ill be loaded into mernory. If an error is detected dltring tl-re lnerj {:-hefi *lr
Err.3r meBsage is displayed and the load aborted, If t-his happens you mutrt ne*+intr t '::
tape, press PLAY and tYPe'G'again.

If tlre strang s rs empty then the {irst Hisoft Pagcal file C]n the tape r'*i11 Lr*= I{:e'*sl
r*gar-dle=s of its f,ilename-

[4].ile se.srching (rf the tape is going En yc]u may abtrrt the k:ae! by hcldinE i-:x d4::!wl*!i i:: :rtr

will rrsterrupt the load and return to the 
'nain 

editcr lot:;::"

Nr:tg that if ar}v t.extfi}e is already preaent then the.te;rt{ile that i.g loadgrj -$i'r;-,,t t',en.:

:e;:i.1 *t: '..;1;il*1.=rled to the e:listing {ile and the :,,11 ;r:]'e {ij*n wi]'l be renutrnfrer.ecj .-.,i:xr.Li;'6 .o1.. 
1 

'

li;:r 1 in si:xPs *f 1.

,t,,Sp*i-!'r-ii{n i:rwr:ar6 ghor-rld r5;yrsu}t their Implemer:tation lJnt-e smr det-ail= {'+ [J*:]r1i'

a!-!d l'Iii:!--Ladrivel; v+ith Hisoft Fascal.

4l

t-



4.2.5 Cornoilinq and {rom the Editor.

Command: C n

This causes the text starting at line nunber n to be compiled. I{ vou do not specify a
line nurnber then the text will be compiled {rom the firgt existing line. For further
details see Section O.2.

Command: R

The previously compiled object code brill be executed, but oniy i{ the source has not
been expanded in the meantiflre - see Section O.2 for more detarl,

Eommand: T n

'fhis is the 'T'ranslate command. The current rource is compiled from ltne n (or from the
gte.rt if n is omitted) and, if the compilation is slrccessful, you will be prompted with
'Ok?': if you anshrer 'Y' to this prompt then the object code produced by the compilation
wrll be mowed to the end of the runtirnes (destroying the compiler) and then the runtimes
and the object code will be dr-rmped out to tape with a filename equal tD that previously
defined for the 'find' string. You rnay then, at a later stage, load thrs file into flre,Dory
{see your Implernentation Note), }.hereupe:n it wilt automaticailv execute the object
program. Note that the object code is located at and moved to the end of the runtimeg so
that, after a 'T'ranslate you will need to reload the compiler - hoHever thig should
pre=ant no problems since ycrLt are only likely to 'T'ranslate a Drograrn when it is fully
werking.i

If yor-r decide not to continue with the dr-rmp to tape then si.mply tyFe any character other
than 'Y'to thtl 'Bk?' prompt; control is returned to the editor whrch wr}l still function
perfectly since the object trode hras not moved.

4.2-6 Bther Cornmands.

lornmand: B

-iiri= simply returns control to the operating system. For detarls o{ how to re-enter the
parllage see yoLlr Implementation Note-

ilommand: O nrm

Remember that text rs held in memory in a tokenised form with leadlng spaces shortened
rnto a one characten count and all Hisoft Pascal Reserved blord-< reduced to a one
;haracter token. However if you hawe somehow got gome text in mernoryr perhaps from
:r-:.jther editor, which is net tokenised then you can use the 'O' command to tokenige it
-for yon. Te>:t is read into a btrffer in an e:.lpanded form and then put back into the file in
a tcrl.enrsed {orm - this may of course take a little trme to per*orm- A line range must be
sper. rfied, or the prewrously entered valueg will be assumed.
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Coqmanli Erd

This command allows you to change the delimiter which ig taken aE separating the
argurnents in the command line. On entry to the editor the comma 'r' is taken as the
deilmiter; this may be changed by the lrge of the'S'command to the first character o* the
specifieJ string d. Remember that once you have defined a new deli'miter it muE,t be uged
(even within the'S'command) r-rntil another one is speci{ied'

Note that the separator may not be e space"

Command: V

The.V'sommand takes no argumentg and display= the current default values o{ the line
range and the two strings. The line range ig shown first followed hy the two strings
which may be empty. Remenber that certain editor csrnmand te"g. D and N) dc not use these
default= but rnust have values specified on the ccmrnand line'

Cornrnand: X

This simply displays the end address o{ the rompiler, in hexadecimal' This information
r^rill be use*ul when making a batrk-up copy af the cornpiler since to make a back-up c{}py

yor-r sho1r}d save code from the start o{ the corrnpjler up to thr: end of the compiler' See

your Innplementation Note for more details'"

4.f, An Example of the nse of the Editor.

Let us asst-rine that you have typed in the follor.linq pr€jgram (using IIOtIO):

i !.1

tl(-1

.lrl-J

tl.i-)

.'-i 1-)

ir{)
!' \-)

iiil
ri i-)

L i,]{:)

I l. (:.)

'I .1i]
l.t,-t
t:_-rt l

.1. al l-'

1;t(j
1.8r..,

1Fi-j

:, 1 i-)

t:,F"ruFRAr'l B{-lFHl.-.H Snr;l 1
L.til.J$ I',

,:i 1 ii El = .Jr..)l-,{-, ;

Vl::rFi

lrilrmher-si :: ARRa:\Y' I :t,,, Sii:Er..i l-.lF Il"lTlii:GHRi
.1 , TernP I .l. lrl lEtiF-ft;

.llF(-i .t i..l

!; {']ti I ; ., 1 Ttl $i :r E:' IlL.i l{r-rnrfrer- t .1. -l ; ''' l-triNDol"l;

I;r [: F'l:: A l.
F{.iR J. : .'1 1n Eii: e IIO
hli:rsw.rn:n t = TFIIJL:.1

I F l.Jr-.rmLrer l* I L:, l{l.tmlrei:r t .i +:i -l -illE:l'.l

E{[::Li I t.J

1-emp l* I'Jr.rmher-f Lll
l'.lr-trn{:er- I 1 .l : "= lrlt-trnl:e:r {- 1+ I 'l :i

Nr-.tmher- t. I + 1 .l t '= 
.f 

E111]F) I
I'Jr:*-ta.r.p':, ; = Fiil..-trli

[:: f\lI]
I ii..l-l I l-.. l..lo$',!aF5!3 i
i:: {..lfi I:=L fil $rze Di.} *Ot, {'"' (hlL('nherl l ll4i i

F-hlIr.
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This program has a nutnber nf errors which ane as tollows:

1(]
3{,
1{]()
lro
19Cl

I'lissing serni-colon.
Not really an error but say we want a size of lOO-
Size should be Size*I.
This should be at line 95 instead.
Noswapss ghould be Noswaps.

Alst: the variable Numbers hag been declared br-rt a1l references are to Number. Finally
the BBOLEAN variable Hoswaps has n<rt been declared.

To put all this right we can procEed as follows:

F6Or 2()O, Number, Nurrnbers

EI,T)

E3r-t

F I 0 L), 1{)O, S i z e, S i ze-l

t"111t},95
11(1

EX?O

&3 Noswaps : tsO0l-EAltli

Nil()itro

and then urse the surb*comrnand 5 reo€etedly.

then the Eeqllentre X i <.ENTER-' ':ENTER'

then KC 1<.ENTER.;,':E|{TEF:)

ftrtrlowed hy the sulb-command 'S',

{:$trl!3!dBd by,:.ENTHR.:.

tlren x [)€[-ETE {Eh.,TER} i:ENTEE;.

to renumber in =teps of 1{!.

Yc,v: ane strongly recomrnended tr: work throlrgh the above exanple actually lrsing the
editor.
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APPENDIX I ERRORS.

A.1,1 Error numbers generated by the compiler.

1. Number too large.
2, Semi-colon or'END' exPected'
S" Undeclaredidentifier.
4. Identi{ierexPected.
5. Use'='not':=" in a constant declaration'
6. '='expected.
7. This identifier cannat begin a statement'
A. ':='expected.
9. ')'expected"
1r-,. wrong tyFe,
11, '.'expected.
12. Factor exPected.
13. Congtant exPected.
14, This identifier is not a constant'
15. 'THEN'exPected-
16. 'DO'exPected.
17.'T0' r:n'D0WNTO' expected.
lB" '('expected.
1?. Cannot write thi* type o{ expres=lon'
20. 'trF'exPected"
2L, 'r'expected.
?7- 'z'e,xpected.
23.'PROGRAH' exPected.
?il. Variable expected since parameter i5 a variable parametElr'
25, 'BEGIN'e:rPected.
26, Variable expected in call to READ'
?7, Cannot c(]{npare expres=ion= of this type'
?8. Shourld tre either type INTEEER or type RFAL'
2?. Cannot read this type o{ variable'
-1r), This identifier ig not a tvpe'
11. Exponent e:'lpected in retal number'
J?. Sr.*lar expression (not numeric) expected'
liSr Ni-tll strings not allowed (use CHE(O))'

a4- 'L'exPect-ed"
15" 'l'e:lPected.
J&. Ar-r'ay inrJe:< type'mL15t be sralar'
a7. '".' enPect-ed-
.:18. '.1't:r 'r' e;lFtsrted in ARRAV declaration'
f?. Lol**rbor-tnd greater than Lrpperbound'
4i-r, 5E.{ tno large (nore than 256 poesible elementg)'
41. Furnction resr'tlt must be type identi{ier'
4"- '; nr 'J' ezPected Ln get"
4f," '..'c:r 'r' or '1'exPected in set'
44" Tytre c:{ parameter mugt be a type identifier'
45. N,-lil get cannot be the.iirst *achmr ln a non-assignment statement'
4{:- *ca\ar (includinq real) expect-ed'
47" Sra.lar- {not including real) expect-t=d'
4El. Sets incomPa.tible,
4q- '..'ancl';' cannot be utsed to compare sets'

=rl.'FURIT,ARD','LAEEL'!'CONST'!'VAR't'TYPE' 
or'BEEIN' expected'
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51.
52.
53.
54.
55.
56.
37.
58.
59.
60.
61.
b?.
6S.
64.
b7.
68.
69.
70.

Hexadecimal digit expected.
Cannot POKE sets.
Array too large $ 64K).
'END' or';' expected in RECORD definition.
Field identifier expected.
Variahle expected after'NITH'-
Variahle in WITH must be of RECORD type.
Fietd identifier has not had asociated I,{ITH statelgent.
Unsigned integer expected after 'LAEEL'.
Unsigned integer expected after'EOTO".
This label is at the wrong level.
Unde,clared label.
The parameter of SIZE should be a variahle'
Ean only use equality tests for pointer=.
The only write parameter for integers with two':'s is e:o*L
Strings may not contain end o{ line character=
The pararneter of NEtJr I'IARK or EELEASE shr:uld be a variable of pointer type'
The parameter of ADDR should be a variable.

4"1"2 Runtime Error f'lessages.

lrjhen a runtirne error iq detected then t:na flf the friicr+r.? ineE=aEe= Firli be displayedt
f(fll(fwed by'at PC=XXXX' where XXXX is the c.'emrry lacalror at, *.icl-, i:he err-or r:ccurred.
0{ten the source o{ the errc:r wilL be r:t-rwi.curg; if nni. .:n=-:t ---,E troopilEtlon listing to
geg yrhere in the proqram the err{:r t:c.al-irred, Lr=1nq rrr! t: c-a:ss rgference"
Occasian.*1ly +-his dc:*:s ncrt give the csrrert ragu!.'..

i. t"{;rlt
7:. ilver'flovr
l" ilr-rt of RAI{
4. r' by:ero
:-i. IncJe:< tot: lotl
4, Infterc f-c]$ high

f-1at-hs cali Error
.$" l.lunnber- too large
9" Nr-lmber e>rpected
1r). L.ine too lonE
.1!.. E:;ponent e:lpected

aLsn ge*ner;rtud by DI9"

Rrrntime prrrrr= regult in the prclqr-am execr-ttie:n beinq halted-
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APPENDIX 2 RESERVED I{ORDS AND PREDEFINED IDENTIFIERS.

A 2,1 Reserved Words.

AND
Dr-lhlNl-u
IN
fj'ACt:: Ell
1- rl

AIi:RAY
EL-..c[:
LT.\BEL
PiIt]f:HUUFIE
1 YFTF.

E{L:fji I r'J

F:I.]D

t'In0
F'ROiSRFlr'l
t".1tJl .i. l-.

rlAsiE.
F ill-if,lfiflI)
r'J L l-.

t{F-tlt-Ii:t-i
VAR

r-.;i-]N{l
F: Ut,l{:i l' I Lll\l

I,J r:l 
-l'

filb-F i:A1-
b#{ l: {- t:

Lj.L t,'

t-:i(ll O

ot.
(: t:"7

t,JI'IH

lro
IF
'JR'{ HLr.i

A 2.2 Streria1 Symbols.

ThefotlowingtymbolsarE,uEedhyHisoftPascalandhavearesErvedmeaning,

.+

{
i .x.

I
*))

)

A 2.3 Predefined Identifiers

Thefollowingentities,oayhethoughtE+sdeelar€dinablotrksurroundingthewhc,le
program and they arelfrere+Ere av.ilabie throughaut the Fr.'gram Ltnle.s re-de4ined by

Lh= p.og."mmer r'rithin an inner block'
For furlher informatic,n ste Sectisn 2'

truNsT

TYPE

HAXINT = 3?717'.

BOOLEAN = (FALSET TRUE);
igeR tft,* expanded AStrII character set);
INTEC}ER = -I'IAXINT..HAXINT;
CfeU <e subEet t:f the reai numbers' See Section 1'5']

FRfi[:EDURE ITIRITE; i.IRITELN; READ; READLN; PA!E; HALT: USER; POHE, INLINE;

OUT; NLH; HARr..; RELEA5E; TIN; TOUT;

AB5; SGR; ODD; RAND0I{i OROi SUCf,; fRE} INCH; EtrLNi
p;Elq cHit; sonr; eNTrLni RtruNft TRUNCr FRAft srN; trtrs;

TAN; ARCTAhi: EXP; LN; ADOR; SIZE; INP;

FUNCTION
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APPENDIX f, DATA REPRESENTATION AND 5TtrRA6E.

A 3.1 Data Representation.

The foltowing discussion details how data is represented internally hy Hisoft Fascal;

The information on the amount of storage required in each case should be of nse to most
programrners (the SIZE function may be ltsed see Section 2.3-6.7)i other details nay be
needed by those attempting to merge Pascal and machine code prograrne'

A 5,1.1 IntegerE.

Integers Gctrupy ? bytes of starage eachr in 2's complernEnt for.n.
Examples:

1

,:: !-'{:

$i-!(-)il l.

{+(:.) I ()il
gp:p..'r-ri)

The standard ?B{t register used by the cornpiler to hold integers is HL-

A J.1.2 Characters, Booleans and other Scalars.

These occLrpy I byte of storage each, in pure, unsigned binary.

Characters: B bitr extended ASCII i= ltsed,

'E' 
= *45.t. 
= *58

Booleans:
ORD(TRUE) = 1 st-r TRUE is represented hy l.
ORD(FALSE) = O so FALSE is representd by t'1.

The gtandard ZBr-t register used by the compiler for the above is A.

A 3"1.5 Realg.

The {manti=sa, elxponent) form is used similar to that uEed in standard gcientific
notation - only rtsing hinary instead o"f denary. Examples:

? = ?*1Oo or 1.O, * 2 I

t = l*lrfo or oLA*2L
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-1:.5 
= 

-1.f1+l'-:I nr

(). 1 = 1. (-)+1(:) I ol- I
; 'j-
1 r.,

.:L

1(_tr

::1.:-.:* z
1i)l z

a.ns$rar- '

So how do we use the above re5ults to represent these number= in tte cEGputer? l{erlt
{irstly tre reserve 4 bytes of stt]rage for each real in the follorrinq +{]ruat!

e, i Brr rr(.,r" ma I i gecl rrarr 1i !; ;J

1a ?.1! 0 7

l.t l. L,

sign:
nr:rrnaliged marltieigdt:

the eiqn mS the msnti-sai i = nela"i''e'! :' = --<rtive"
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lr+rth ths ta:i} hj.t- ririi ?i:;1+':''= a 
'=:+- 

urnE-
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So, nemembering that HL and DE ane ug;ed to hold real nufnbers! then we would have to loa'd

the registers in the followinq uray to represent each of the abeve nttmbers:

.,1 
= 

L. lr r-ii" * ll ril- r'r''
L,il fi[ ,, 1*\,i 1 i.i'.i

L ii
l.-1..,

f iL.. 
" 

#4i.ril!(-l
, )F J1',t 't !1, i

t..u
L..b

f.ll i*F: /l aral

I,tr #/,-::.ali,

J-i 1 t_ t:'

t_.Ll

!'1l.... 
" 

*f Ai:r*ar
llf: "'Ff'{::*g

The last exarnple 6h{]{^rs rahy ralculatir3ns invcrlving binary fnactione tran bE inaccuratei
(r.tr trann(}t be *ccttratel"y represented as a binary {raction, ta a finite number f1{ decimal
placee'

N.F" fieats ar-e stored in alemnry in the e:rder ED Ll-{"

A 3.1.4 Records and ArraY=

Rec{]rds urge the -=aflie arnGunt- o{ storage a= the totax of their components'

Arr-ays: i* n=number a{ elements in the array and
s=si:re trf each element then

the numiler tlf bytes accupied by the array is n*s'

p,q" ari ARftAVtl.'lCrl OF IfqTESER requ5.re= lsl*? = zt-r bytes
a,.1 ARRAYI2".IZ,1.."1(.)l oF EF{AR has 11*Itl=tlLr elementg and so requires 11O hytes'

A J.1.5 Sets.

setg ane stored as bit €.trin*5 and sm it the base tvpe has n elt'nents then the numher

ef bytes uxed is; tn-l) DIV E + 1. E:rample=:

a sE-i OF CHAR re.tcrirps t?56-1) DIV E} + 1 = f,Z bytes'
a sET OF (trh-te, Er-eenr yetrl{]w) reqt-tireg {5-!'} nlir- 1 = I hyte"

A J.1.5 Peinterg.

Fcail1terg B{:ct-ipy* 2 bytes pl!-lich r*ntai"n the' addregs (in Intel {orma't i'e' l[]w byte {ir-st}

rf the v'ariable L{-1 t4hitrh thev pc:i*t"

t-
I



A 3.2 Variable Storage at Runtime.

There are -a cagrs where the user ne'edg informatrcn ;:n hcr+ variahlss ar= :*tisn*ci at"

rtrntime:

a. 61obal variables
b" Local variables
c. Farameters and

neturneci values"

- declared in the main proqram blork-
- declared in an inner block.
- passed to and from procedure= arr'd

functions.

Ihegeindj'vidue1ea6EE*r.*digcusgedbep1o*anJ1i=i-;...-r
informati"an rrir:y t e dnur:d in Appendix 4-

GIob:L! variabl_qg

ElEbal variahleg are allocated frsrn the top of t--he runtirne stack doxnxai-ci= c"4" i6 the
runtime steck i= at *BOOtl and the raain program variable= a'*e:

VAR i; INTEGEft;
ch : CHAFT;
x r REAL'

then:

i {which g]ccupies ! bytes - EeEi the previous =ectiBn} xi}l be stored at locations
*BL-}OO-? and *B{r(r0-l i"e. at *AFFE and *AFFF"

ch (1 byte) will be stcrred at location SAFFE-I i.e. at #AFFD'

ir {ri byteg} rxill be place'd et *AFF9I *AFFA' *AFFE and *AFFC'

i-nr:;l1 variables

L*c"el variabl-es c;rnnot i:e sccessecJ via the stack very easily
r.errJister is set LrFr at the beginning urf eactr j.nnr*r block so t-ha+-

start aS {:trq Lrlock's lmcal variable= e"E"

sq in=tead' the IX
(IX-4) points to the

tr'frLrilELlt-Jftf testl
i,j; INTEE€Ri

then:

i (rnteger - go ? bytes) will be placed a.t IX-4-? and IX-4-1 :..e' IX-5 and IX-S.
,: ++r1I be placed at trX-B and IX-7'
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Parameters and returned valueg

value paraflreters are treated like local variables andn like these variahles' the earlier

I-fiaramet*r ig declared the higher addresE it has in memory' However' unlike variah]es'

the lowest (not the highest) adJresq is fixed and thig is *ixed at (Ix+z) e'q"

PftOCEDUBE test(i : REAL; j: INTEEERh

then:

_j (allosated firsti i5 at IX+? and IX+3.
i is at IX+4r IX+sr IX+6r and IX+7'

variable parameters are treated jr-r=t like valr-re parameters except that they are

#ffirrT.J;;-" bytea and thege ? bvte= conta'in the addre=s Glf the variable e'g'

PROCEDURE test{i ; INTEEER; VAF x : REAL);

then:

the reference to x i* Placed a
where x ig stored. The vallte of '

,t IX+? and IX+3i the=e locations trontain the address
i is at IX+4 and IX+S.

Fetr-rrnsd vallte= nf fr-rnrtron= are placed above the first parameter in memory e'g'

FUNCTION teet(i : INTEGER) I REAL;

then i ie at IX+? F'nd IX+'J anrJ space i= reserved for the returned valute at IX+4' IX+5'

IX+s and IX+7"

I
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APPENDIX 4 SOT{E EXAI-IPLE HIstrFT PASCAL FRtrERAI''S,

The following pragrarns should be studied carefullv if you are in any doubt as to how to
program in Hi=oft Pascal.

rl-:'r-r,r-,T'-i^'l t:r: :t. 1..i. i..r::tr-:ita .i.tfia,l r-lsEr nf I ll\l ,in,J l Lll..i T "I hr I:r (-qr-erTr L:r:rtt::'tr-t..rrt-,.s a vrerv :ii rrrr:.J. e j::e.1. qnhc}ne
r:l:.r-a:rlr:rr'". oi'l t,3.Era,i afid thryn rqr;rrl?i rt tr":rc!,:, ylft..l
gl-ror,r .l.ci !..{r.t i:E ,,1n'/ sear.rlrLncu reqi..ll.r-+:cJ. _l

t.rF{t.r{irifit'l t rlF,E i

{:tilti$t
lir:,m=lrrr

l Y[]E:

fi:Etc{]r"ii-r
l\|.:irn{r :: ts}j:tR/:.r.t t. 1.,, . J.(-)..1 t_.}F {:t.ll.]irii
lr.llinber i r1.ttllf,:Ay [ 1" , 1i)_t UF Cl-]Al-,r

[:: t,] i.i ;

E. rl l: r- j-
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- lj
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i::iIrli) i I'.i'.lni+r r ;
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HISOFT PASCAL IMPLEMENTATION NOTE

NEWERAIN

Loadinq from Taoe

Turn on your NewBrainr connect your tape recorderr load the Eupplied Hisoft Pascal cassette into your
tape recorderr prEEE PLAY on the recorder and type 'LOAD' on the computer. After a while the
fiienarne 'HP4T NewBrain Loader' should appear on the EtrrEerlr If this does not happenr or if you

should subsequently experience diffio.rlty in loading from the taper then stop the tapel rewind it to
the beginningr prEss 'STOP'on the NewBrain, followed by 'NEW' and 'LOAD' again. If you repeatedly
erperience problerns then please return the tape to Hisoft for replacement.

After the Loader has been loaded into the computerr the tape will stop and the cursor will appear on

the Ecreeni now type 'EUN' and the message 'HP4T Loader. (c) Hisoft 1983.' will appear on the gcreen

and the tape will start again - the main code of the compiler package is now being loaded.

Owing to the buffering of the tape data and the relative glownegs of the tape interfacer the Pascal

will fake a while to load - roughly 5 minutes. Once the Fascal has been loaded it will be ereorted
automaticallyr displaying the 'Top of RAM?' message - now refer to Section 0 of this manual for
further details'

Irnolementation on the NewErain

The irnplementation of Hisoft Pascal on the NewBrain is a fairly standard one with one or two
exceptions, I.Ie shall consider the keyboardr vldeor tape and printer separately.

Keyboard

Strearn I is opened as a KEWIO {device 5) stream while strearn 2 is assigned as a ICEIIO (device f')

strearn by Hisoft Pascal. These strearng are used for all input within llisoft Pascal - this means that
the NewErain screen editor is not aupported for input,

The standard control codes given in Section 0 of this manual are reached as follows on the NewErain

keyboardi

EETURN iE NEW LINE on the NewBrain.
CC is CTRL/C (hold CONTROL and C down together).
CH is the olrsor left character'4i.
CI is CTRL./I.
CF used within a program as CH8(16) - see below.
CX is CTRL/X.
CS reached via the 'STOP'key.

CTRL./A is used to flip CAPS LOCK on and offi initially pressing the keys 'A' ,,'Z'give you the capital
Ietters on the keys as does SIIIFT 'A' ,, 'Z', VBe CTRL/A once and you are put in a rnode where hitting
,A, ,, ,2, withouf SHIFT gives you lower caEE 'a' ., 'z' while using SHIFT aE well gives the capital
letters, Use CTRL,/A to return to capitals only mode etc.

LI

T-

F

I

>-

F-

F--

L--

t--

F--

r-

F--



Note that the use of CTRL,/0 to CTRL./9 to change the chararter set generated by the keyboard is not
supported from within the Bisoft Pascal editor - in practice this is not a restristion Eince the case in
which it is most useful iE to generate characters whose ASCII value iE greater than 127 - these
charasters should never be induded in a Pascal program since the editor would try to treat them as
Reserved Wordsl InEtead you should use CHR to WRITE these charatrters e,g. IIRITE(CHR(236)) to
generate' 'in character set 2,

'('and ']'are reached via GRAPHICS/r and GRAPHICS/. respectively within character sets 1 and 2.

Video

Stream 0 is opened as a TVIO (device 0) stream but is only used for output,

Initially the video is configured as 40 charaders by ?4 lines - thiE may be changed to 80 characters by
24 lines through use of an extra editor commandr the 'W' Eommand. Using "H' Fhps between a screen
v*idth of 40 and 90 characters,

From within a Pascal prograrrlr most characters are passed Btraight thru-qn to the video driver ttx.-rs
enahling the range of control sequences supported by the TVIO device to be rneintained, Howeverr 3
character values are trapped and interpreted by Hisoft Pascal, these are; CHR(8) which iB changed
internally to CHR(24) for backspacer CHR(I?) which is converted to CHR(31) for clear screen and
CHRtl6) which is used to flip the printer stream (see below) on and off. IF you wish to output any of
these character values then they must be output directly through the TVIO Cevice and not through a
Fascal I'{RITE(LN) statement, lile give below a Pasca1 procedure that takes an rnteger as a parameter
and outputs its CHR value directly to stream 0l

PfiffitUffi C}tAffIIT ( I i IilTEEffi};
8€0rll
IilLnE($o, l7E, l0?, lFs, lco,

tlE, to0, lE7, 130, lFl,
tlo;

Nrte that the routine at address *1?75 must be called hefore any at:E-pt is made to access the
NewBrain operating system and the routine at *l??6 rnust be subsequentiz iailed before returning to
HiEoft Fascal.

Taoe

Stream 3 is opened as a TAPEI (device l) strearn by i{'rsoft Fascil 41. i-\e buffer sire allocated is
*l'ito (i.e. A' units)l this may be changed by PilltEing ir..r'*.tron *i!.rFA w:i: :re required size in 256 byte
units. Note that you Ehould not allocate such a larqe bur:fer Eize that *:-ll :orrupt the compiler which
starts at +180ri,

L

t175, ll9, l3E, llB,
lETr l30r lco, 126, 119

L
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Printer

Owing to the range of different printers that may be attached to the NewBrainr Hisoft Pascal makeE

no aslumptions as to the type of printer available. Inetead it is sirnply assumed that the user haE

elrpady opened the relevant printer driver on stream 4 before enterinq the Backaqe, Thus stream 4 is
used by the Pascal aB the printer Etreamt this stream is not opened or closed by Hisoft Pascal.

Compiler listings may be sent to the printer by using the $P option - see Section 3,2 of this manual.
Runtirne output may be directed to the printer by using WRITE(CHR(16))i - all subsequent output will
go to the printEr until another WRITE(CHR{16})| is received when output will revert to the screen,

Makino a workinq copY

1, Load the Fascal from the master tape and answer the questions'Top of EAM?'etc. in the norrnal
Wilr

2, Now uEe the'E'editor comrnand (press the character El and then NEWLINE) to return to EASIC.

3. Enter the following EASIC programr overtyping the existing loader programi

10 wEli 0ili1 rlr"r6llF{1G"
20 FIR I'61{1 T0 21084

3[ X+EEH(I)
{0 RiI *1,X
50 islT I
60 [LffiE iti B&

4, Run the abovp program and the configured versinn of HP4TG will be Eaved to tape - remember to
press RECORD and PLAY on your tape recorder'
5, To load back this configured version of the Fascal use the followinE EASIC programl

10 ffiEH llill, I r"!6llf4Tc"
?0 Fflfi l"61fi T0 ?{08?

30 GET il,X
10 PSG(LXi
5O }Eff I
60 cL06E tl I EIS

To re-enter ihe Faseal use fiALL 630S for a cold startr deetroying any test test or CALL t213 for a

warm gtartr prererving the state of the compiler/editor as you left it'

Loadino Qbtect qoCe dumijed uEinq l:glslelEr
If you have ,lumped the object rode of your Paecal program ttr tape, via the Editor's T command, then

the code may be re-loaded and executed by using fhe Hisoft liF4T Loader prograrn supplied on the

mastertape.SrmplylgadthisFromthetape(viaLOAD,")'RUNitandthenputthetapewiththe
object code en it into your tape recorder and press FLAYI the code will be loaded and executed

automatically,

C!i
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HISOFT FASCAL IMFLEMENTATION NOTE-

SHARP MZEOKT FiZEOA and MZE0E

Loadinq Hisof,t Fascal from tape

Unpack the rupplied cassette tape from its case and load it into your machine with Side A tthe side
with the label) uppermogt. Nowr ensuring that you are in monitor mnde on your SI{ARP computerl type
the relevant cornmand to load a file from tape ('L' on the MZBt:rA and MZ80E and 'LOAD' on the MZ80K)
followed by CR or ENT. Qn the MZB{IB you will be prompted to enter a filenarne - sirnply press CR or
EIIT

After a while the message'LoadinE HPATxxx'should appear - if this does not happen or if you
subsequently experience any problems in loadinE the tapel then stop the taFe, rewind it to the
beginningl press RESET (or EREAK) and try tn load the tape again. If you continue to have problems
loading the Hisoft FaEcal tape then please return it to Hisnft for replacement - however we trust this
will never happen.

Once the package has been loaded it will exerute autonratically and the rnessage'Top of RAM-/ 'will
be displayed - enn.-uit Seetlor-i tl,(t of the Hlsoft Pascal F.'ograrnmer's Manual for details of how to
proceed from here,

I_Egiegsi'letjen an the SIittrBP MZB(IK, MZ90A and MZE0&

The implementation of l{isoft FaEral on the $HARP cpmputers is fairly straightforward with one or
two exceptlons whleh are disrussed helnw,
The various control codes mentioned in the Prograrnrner's Manual are rpached as follows on the MZBOKT
liIZBr_)A ,and M?808,

RETURN
CC

CH
CI
CF

via the eR nr EldT key,
via the Eft,EAI{ key {SI{IFT and CTRL on the MZB0I( and MZ80A}.
via the DEL key (giving a deatructive hackspace),
via the cursor right key.
see below €or printer handling,
via the cursar left key.
identical ta CC i.e, the EREAK key"

The MIE(IH and M3r:0A compr:ters do lrot support tl-re true ASCII chararter set in that the iovrercase
letters are not reached via cocle*:?7 {S6X.} to 12? i*7A) induEive, llisoft Pascal assumeE atrue ASCII
character set and thus must tr:cnrporate a ronvgrEion routine for the lowercase characters on these
computers. The result ef thiE is thatr while using Hisrfi Fasealr the lor*ercase letters ar€ rEached via
the :itandard ASCII coders t*+1 to *i7Al and the SHAB.P graphics chararters that normally exist at
these codes are reached via the SHARP code* ol the lowerrase letter which is replacing the particular
graphic, The H?S0E uae6 a true ASCII chararter set and the abnve does not apply to it,

tr
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Note that, on all SHARP computersl you must not use any.characters with a code greater than *7F

directly within the fasial text since such a cha]:a-cter would be interpreted as a compacted Reserved

Word. You rnalr of coursPr I^IRITE codes greater than *7F using CHR e'g' WRITE(CHR(132))' One result

of the above restriction is that the t ] form of Eomrnent is not supported - you should use (* and *)

instead.

The repeat key facility of the MZ80A and MZ80B is not available under HiEoft PaEcal since it is

handled within the line input routine of the monitor and HiEoft PaEcal handies qI4glErE' not linesr

at a time,

The SFTLOCK and GRPH key of the MZ80B are supported,

Any return to the SHARP monitor from within the compiler or runtirftes requlres you first to hit any

key on the keyboard - this is so that runtime Error messageE etct may be inspected (a dirert return to

the monitor dears the gcreen),

Note that all data recorded on tape is in SHARP tape format and no! in Hisoft PaEcal format- this is

because of the Eoftwr;; Lp; inierface used by the SHARF comp-uters' ThiE means that therB is no

loader for the cornpiler or object code filesi you simpiy use the reievant 'LOAD' cornmand of the

monitor to reload obiect code dumped to tape via 'Translate"

On the MZBSK and MZB6A the Hisoft Pascal patrkage resides from location +1?0() while on the MZ80B it
starts at +lz?0. The end address of the packagJrnay le ascertained- through uge of the.editor'E'X'

cofnrTlBfldr To rnake a copy of the package on tape you cluld use a Pascal progyarn such as thisi

--

-

ti:-

-

t--

FtffiAll savei
CI}IST

start=*1?00i (rl1?20 for the lflE0Bx)

finith*l3E[0; (tascertain this froi{ tlB 'X' coemrdr}

n$E..i10F0i (rS10[[ on tl]e |E80BB]

r.r*crrte=*1?lEi (xll?ffi orr the ltr80Bx)

i'rar{e='tf{T7'i (ror r*ratevet :ol *ishr)

EfGIN
PSG(IB[FE,CIS(80))l (reet rp tle lpader brfferr)
r'IXE(lHfE+l 

'nalle) 
i

POE(IHfE+6IS8(13))i (rdt*,t* 0n the lemth ol 'rlaile'l)
FttE (IH"FE+18,f inish-tart ) i
mG(I&FE+?o,5tilt);
P0G ( IH"FE+?Z r execute ) i
tSER({?l)i (rl?51 0n tlp }tr808 - $rite tte lxadetr)

t&$zql' (r+28? m tlE lflB0E - write itE datat)

SO.

\.,

lr.lr

I,-

Executing the above program will durnp the comPilerr runtimes and editor to tape - uEe the SHARP

monitor ,LOAD',cornrnand to rel0ad the package which will autoEtart with a coid start to the editor'

To re-enter Hisoft Pasca1 from within the SHARF monitorr execute *121E (or *l?3E on an MX80E) for

a celd start and *1??1 r+i:qt on an MZE0E) for a warm startl preserving the text'

The standard SHARP printer interface routine is included in Hisoft PaEcal for the MZB0K and MX80A -
this i-, accessed via the 'F', option as detailed in sertion 3 0f this manual 0r via WRITE(CHR(I6)) which

toggles the Printer on and off'

Lt:,
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For the MZ80E a parallel printer routine is included within llisoft Fascal - this is Eui.table for driving
an EPSON printer and is accessed in the standard way i,e. via the 'P' option or through
WRITE(CHR(16))"

An ertra cornmand is included within the editsr for the SHARF computersi thiE ia the '1'1' romrnand

which works like the 'P' comrnand except that it dumps a block of text to tape in a fsrm which is
suitable for inclueion (vi.a the compiler option 'F') at a trater stage, $ote that you cannot 'include' text
which has been written to tape using the 'F'comrnand - if ynu want to 'include'text then the text mL:st
have been saved on tape via the 'W' r.ommand.

We hope that the above information wilt enable yau to make the most of Hisoft Fascal En your SHARP
computer. Pleaee da not hesitafe tr: contact iJs if you experience any difFiculties| we tran only put your
problems right i{ yo,; tell us about them!

FARA!!E! E8EIWELEBIV-EE Ee_A SIEQFT FAECLL ut{pEE SIIAEE }$289I( AND Hz*04

The following gives details of incorporating a parailEtr printer driver routine into Hisoft Pascal on the
SHARP MZBoK and MlSr)A romputers. The driver routine aEturnes that a standard SIIARF extension
card (using ports *FE and *FF for the printer) has been fitted and that the printer being driven is
compatible with the EFSON MXSO series of printers.

To incorporate the rsutine proceed aE followel

L Load Hisoft Fasca1 into ycur rnachine and enter the edj'tsr.

2. Enter the follovring Paeeal prsgram (ueinE the'I'command)l

f$ffiftI*{ Enterhexi

tUt{ST }1ax = Sfli
UAR I I IHTEETR; A i ffitAYtl..Haxl [F CtSi

FtmTlt}ll Hex I fiMfti
VAR

[1i r ctffi;
I,J I INTEGER,

BEGlH

Ji:0i
IRITE('I') i
EMLNi
}S{ILE MiI EO.N DO

EEGII{

REAO(CH) i
Il=ffi{CH)i
IF CH IH ['0".'?'] TIIEH Ii=I-{8 ILSE

IF Ctl IN ['A'..'F'] T]fl'{ Il=I*55 ELSE

IF CH IN l'a".'f'l 1!Etl Il-I-87 ELSE I;=0;
J!=1&r#I

EM;
tlex!=Sfi(J)

Ers;

87
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BEGIN

Fffi li=l T0 lhx 00 Atlli4lexi
Ftfi li=l T0 /nx D0 mG$1293+I,AtIl)i
Pty,E(*1255, o) i
mGG1257,$n(0))i
ffiE$1?8{,CtR(12) )

Elo,

Remember to uee the hash symbol (SHIFT 3) and not thE '*'sign when spenfytrg hsraderirnal nurnberE
within Hisoft Pascal programe on the EIIARP tromputers.

Having typed in the above progra,n, compile and run iti yo., will Ee Fir.mpte! w:tt 'i'- *irier two-digit
hexadecinral numbers as given belowr two digits./letterE at a tirne i,i:f Et.h n,,:mber te:minated i:y CR
or ENT. When you have entered the last hexadecimal number iai: ta.r::at:c rt rrith CR or fi3{T!
control wiil auternatically return to the editor, The hexadecirnal numb*'; t: enter arel

7t, c)6 cD 45 14 C3 12 00 F5 Cn A6 1? Fl FE 0D C0 3E 0A F5 [D tsn i: 37 2i FA

Ft D3 FF 3E 80 D3 FE nE FE 0F 30 FE AF D3 FE CP DE FE FE F? 20 F6 :rE FF a"

This cod* as5umes that your printer does not Eenerate an autorrattc it-r :aee :r re;e:pt of * tarriaEe
retui"n chararter! If yolrr printer doe* generate an autornatrc ]ine fe=: l'Er \-! -shouid nnt enter #FE
as th* I4th hexadecimai eharacter but instead you sheuld enter *iq,

You have ncw modified the i,/O Primitives within the HiEoft PgEr:-i ia:t:a_lE to inter$ace with a
pa.r'allei printer, Now you rnust save the package to tape' Dn ihts as in=:'-:ie: itr'e,

The above rnldification allows you ta use a parallal pi'lnter iEuch a-. i:: EFjIN FX80 6eriE5) with
Hieoft Faacal through use of the eornpiler'F'option or by HRITE,.iI{? l::) Fram within a FaEcal

prcEram,

Note that {he above proqram is not necessariiy the mo:t effilient wa.y l:'.r!lt:-rert this modificati*ni
it doesr howeverr have the advantage of giving you a free'read a he:: ir-n::r frncti;ni

If ynu have a"ny querie6 regarding this noter pleaee cle not hesltate tl ;:::aJ r='
:l
-.I
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ITISOFT FASCAL VERSION 1,5 FOR THE SHARESZTSSIEEf,ES

IMPLEMENTATION NOTE

Loadino the Comoiler frorn Tape

Unpack the supplied cassette and load it into your tape recorder with the label marked 'Verison 1,5
MZ-7 b4l{' tacing upwards, Nowl frorn within the monitor prograrn of the MZTtltCtr prEss the 'L' key and
then the 'CR' key and then press PLAY Bn your tape recorder, After a whiler the message 'LOADING
HP4TISMZ-7'should appear on the Ecreen - if this doeB not happen or if you experientre any further
tlpe loading problems then please return the tape to your dealer for replacement,

After roughly two and a half minutes the package will have loaded into the computer and it will then
auto-exenrte and produce the message 'Top of RAM? 'l now refer to Section 0 of tte Hisoft Pascal
Programmer's manual for details of how to answer this and subsequent configuration questions. Note
thatr in rnost casesr simply pressing CE in answer to these questions will suffice.

Imslementation on the SHARP M2700 series

The implementation of HiEoft Pascal on the SIIABP M2700 serieg is fairly straightforward and more
powerful than most other implementationE. The full &4K RAM of the computer is utilised by paging the
extra mernory in and out as necessary - this gives a total of roughly 40It for user ptolrilnsr
Tle varioue control codes disEussed and used in this manual are reached a6 follows on the MZ700i

RETl'RN

CH
CI
CP
cx

via the CR key on the M2700
via CTRL,zC i,e, hold the CTRL key and the letter 'C' key down together
via the DEL key
via CTRL./I
via CTRL/P
via CTRL/X
via the SHIFT and BREAIC key held down together

Entry from the keyboard is ag normalr keys producing upper case letters unless the SHIFT key is held
down. Howeverr if CTRL/K is pressed while in editor moder then this action will be reversedi hitting
keys wili produce the SltIFTed character on that key while holding SHIFT and the key down together
will produce the unSlIIFTed character - note that thie applies to all keys, Hit CTRL/I{ again to return
to the normal rnode of entry'

In addition to the romprehensive line editing functisns rlescribed in Section 4 of the Frogrammer's
Manual* user's of ltiEoft Pascal on the SHARF M?700 have access to a simple screen-editing scheme -
this workE ag follows. If while in the main editor command loopr i.e. with a ')' sign at the left-hand
edgel you preEs any of the cursor inovement keyr ttren the cursor will move as directed and you will be
piaced in screen-editing mode, In this mode you may overtype any text on the srreenl using INST and
DEL to open up or close down a Ecreen line as required, Thenr when ytru prees the CR key, the line
with the cursor in it will be transrnitted to the Hisoft Fascal editor and control returned from the
screen editor to the Hisoft Pasca1 llne editor, You should note that you must ensure that all
sffeen-editinq takes place within a single line on the srreen and thatr since the line ls returned to
the Hisoft Fascal editorr the Ecreen line transmitted must be as it would have been if you had typed it
in directly from the line editori specificaliyr any line that begins with a'?' sign will not be accepted
by liisoft FaEcal line editor although it will ignore leadinQ spatrEEr

t?
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Some extra procedures are included in the M2700 verEion of Hisoft Pascal 4T and these are as followsl

PAFERG)

this procedure takes an INTEGER pararneter in the range 0'.7 and it Eets the paper colour of all
subsequent output to the colour corresponding to this number,

INK{I)

takes an INTEGER parameter in the range 0..7 and sets the ink colour of all subsequent outpttt to this
colour - Eee page S0 of the M2700 Owner's Manual for number-to-coiour correspondence.

MUSIC(S)

takes a string of chararters as a pararneter and then passes thit string to the MUSIC procedure

within the M2700 operating system, See page 65 of the M2700 Owner's Manual for details of the
specification of the music string. Note that Hisoft Pascal insists that a,ry string must not run over a
line boundary'

TEMPCXI)

takes an INTEGER pararneter in the range 1,,7 and sets the tempo of any subsequent MUSICaI outPut
according to the value of this parameter,

The M2700 Colour Plotter*Printer is supported by using control codeg as given on pages 198-200 of
the M2700 Owner,6 Manual. For exarnplel to draw a green line on the EiottEr from within a Pascal

Frogramr you could use the Sollowingl

PROGRAM Ai
EEGIN
WftITE(CHR(1&))i (to turn the printer ON)
?'IBITELN(CHR{2) r'C2rLDO r0' t 00, I 00')i
HRITE(CHR(16)) (turn the printer OFF)
END,

An extra comrnand hag been added to the Hisaft Fascal editor for the SHARP MZ7OOI this is the'W'
cornrnand which works ii[e the 'P'cornmand except that it durnps a block of text to tape in a form which
is suitable for later inclusion (via the compiler option 'tF'), Note that you cannot 'indude'text that
has been written to tape using ,P, - if you want to 'include' text then the text nrr..rst have been written
to tape using the 'W' comrnand,

Using the '?' comrnand frorn the editor will cornpile the text and then save the objert code to tape as

deecribed in Sertion 4,2,8 of this manual. This wiU overwrite the cornpiler anci slnuld only be dane

v,rtren the progra.n is fully de-bugged and ready for use, To load this object code into a'dean'M2700
then you Ehould use the MZ7O0 monitor's L cornmand - type L tCR) and preas PLAY on the tape deck.

The objert code will be loaded and executed - hit any key at the end of the execution to return to the
rnonitor. Use J1200 followed by CRto exeo;te the object code again,

Ifr at any tirnel you wish to return to the M2700 monitsr from within the Fascal then use thp 'E'
cornmand and then hit any key. To re-enter the Pascal from the monitor use tr1?lE for a cold start
(destroying any tert) or Il??1 for a warm start (preserving text)'
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HISOFT PASCAI- 4TH I.6IMPLEMENTATI0T,I NOTE
4.q( zx sPEqlEuM

LoadinqHF4TM Frqm Tape.

Unpack t[-1t:i:,tt" tape from its case and load it into your cassette recorder with Side A upperinnst,on your SPECTRUM rnake Eure that yeu are in Keyword dntry uou".*u then enter.i

LOAD 'tx (press J and then ', tv+ice)

Now press PLAY on the tape recorderi Fi.rst a srnau BASIC loader will be loadeds this wiu executeautomatically and proceed to load the HF4TI"i code, If a tape error ig detected then stop the taper
rpwind to the startr press NEW (on the ,A, key) on the $FECTRUM and then enter LoAn "; again, Ifyou still get a tape loading error then try adjueting the valurne on your tape rerorder! if errarspersist please return the tape to lliscft and we will re,olace it,
Once the HP4TM Esde has been loaded it will execute automaticaily and the message ,Tnp of RAM?,wili be displayed - now consult Sectlon 0,0 of this nranu*l fer detaits nf how t'o p.nr"id,

irnnlementation on lhe SFECERU!!r

The ZX SPECTRUM is a rather unusllal cnmputer andl to a certain extentl the implementation of IIiEoftFascal reflects this, The various control codes discussed in the Programmer,s Manual are reached asfoliows on the SPECTRUMI

RETlTRN

CH
CI
L.F

via the 'EIITER, key,
via CAPS SHtrFT and i,
DELETE i,e, CAIS S}IIFT anrj (r,
via CAPS SHIFT and .q,
via CAFS $HIFT and .3 enabling ,L,isting of text to printero
via CAPS SHIFT and 5.
via CAPS SHIFT and BFACE,

fn1 zx SPECTEUM keyword entry schemre is nsl supported (we see this as a positive advantage),instead all text muet be inserted using the nainEt alphanumeric keye, Using syMBOL SHIF? and any
key (except I) will always reach the ASCII syinbol aseodated with that key and not the keyword e,go
SYMBOL SHIFT T give6 ':i' and SYMBOL SHIFT G gives ')', You must Iq.L use the singie symbalx(=, {} and }= i instead these sheuld be ent*red as a rambinatlon of trre-ffil66G (1 1., and =,"

The editor tromes up in upper case moder this rnay he toggied in the normal way using CAFS SIIIF? and
?,

You have control over the ternparary attributes rf the various character positions on the screenthrough the use of the standard control codes (e,g, WRITE(CI{Rn7},CHn(4'} wili make the,paper,green) t'ut you cannot change the perrnanent attributps, Ifr while using these control cndesl an invaiid
sequence is detected then the message 'System CaIl error' will be displayed and the execution
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a-borted. Note that certain CHR codes are interpreted by Hisoft PaEcal (e'g' CHR(8) ig ta[en as

DELETE) and thus theEe codes cannot be passed directly to the Spertrum ROH - uEe the SFOIJT

prgcedure (see below) if you want to write CHR codes without interpretatrln by Hisoft Pascai'

When dumping text or object code to tape you inust be careiul to i,ave tle tape recorder in F-ECORO

mr:de before beginning the dumP.

If you have used the 'T'ranslate command to save the object code and :-urtrmeg on tape then t* load

the program simply enter LOAD "" CODE from within BASIC. To ererute the program Eniei'

RAIIDOMIZE USR ?4t,09 from within BASIC,

From within ZX BA$!Cr you can re-enter the HP4TM editor in one of two waysl enter RANDOMIZE ilSE
24603 to pertorm a warin Etart i.e. preserving the Pascal program or RANDOI"IIZE USR 24598 to da a

cold startr re-initialising the Fascal and dearing any existing Pascal tert,

The ZI printer is supported via the use of the compiler 'P' option i-cpe 3e:til. :r,: of the Prograrnmei's

Manual) and via CHR(16) in a I{RITE or WRITELN statement. Note t-a:, as a "esult, you cannct u=3

CHR(16) within a WRITE(LN) statement to sperify the lNK colcur - ]n=t=3: .':-r .3n use CH.E(15) to set

the INK,

Most parallel prirrter interfaces are supported by Hisoft Pascal =:.-i= .'rlnter output i: alway=

directed thrgugh stream 3l specifically the Kempston and Morex !nier€a:e-= ':r[ + zil,

Any return to BASIC from within Fascal wiil cauEe exeElrtion to pau:e - f-ii ant; <ey ti: accornplish the
return to BASIC, This pause has been added to allow runtime Pii'oi r:,?;5i!?! gtc, to remain on the

=ereen - the return to EASIC dears the srrEErlr

An extra ccmrnand has been added to the Hisoft Pascal editlar fgr t:e lL slertr'.rmi this is the'H'
command whirh worke like the 'P'command exrept that it dumps a !ic;t' :r ::x: :s tape in a form whirh

is suitable for later inclusion (via the compiler option '$F'), Not= tia: .,-:. car:rrt 'rnclude'text tliat
has be.:n writtEn to tape UEinq 'P'- if you want to 'include'tert tie'- :*: :=:: T:';: h;.vB beer: wrltten
ta :ape using the '1'I' cammand.

To make a back-up copy of HP4TMi& proceed as followsi

1, Load HF4TM16 from tape and answer the'Top OF RAM?',etc, me=:ag- iurrrrs.-i--i,

?, Retu';'n to EA.SIC using the editor'B B eommand - hit ENTER twic*'

3,ttEeSAVE"HP4TMl6"CODE245?Sr1?T36tosavethePascaltotape'

4, you can subsequently use LOAD '" COEE to reload the compiler' ir-rio :il= Spectrum but note that you

mugt then enter it only via RANDOI,IIZE USR 745:rS (For a cold stari) :r' F'ANDOMIZE USR 246r:)3 (for a

warm start).

Note that you are authorised by Hisoft to rnake onlv-o-ng-lC!l"in'l-!!g-ij

plea=e do not heEitate to contact us if you expenence any'di,ffLcultr r-'rit Hieoft Pascal - we can only

sclve the problems if we know what they arel
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F&0DUCT APFLIC4IITIQN N[]TE FE-Lit

zx_SEEEI!{qu sorJ$El AHD GH.AFHTCS W{TH }TISQTIFASCAL

This note gives details on controlling the aound and graphirs traFabilities of the ?X SPECTRUM usinE

Pascal procedures from within llisaft Pascatr,

l,_Eqund.

The Following two proredures (defined in the order given helow) are requined to produce sound with
Hisoft Fascal.

flhis proed$e us*s naehirr code to pic{ rp its parafr€ters ild
then passeg tJer to the BIEP ror-rtine uithirr tte SPECItU{ RB{"}

PT{TE$ltr ffiER (A, B ! INIEGER}I

E€GIII

fiJ€(to0, *6Er ?r l{Er 1661 3,
im, *s, {r t00r *561 5r
{cD, *ss, 3, lF3)

t LD Li(IX+?) i
( L0 E'(IX+{) i
r [fl.1 t3BE i

L0 Hr

L0 0,
011

{IX+3)
tIX*S)

1

,

RD;

{ThiE procslure traps a freqr-erca of zero *tich it eonverts into a period of silence.
For rorr-zero freqr*rrisr tle freqreney ard lerreth of the rnte are approximtel: com,eried
to tle vaLres req'rired by tle SFECTRI$ ftt}'{ rurtire ard thir is ihen ca[ed via E[EPER,)

PRffiHnE BffP tFreqr*rrr i INIEEEE| Lernth i REI{-)I

UAR I I ATEEM;

EGII'l
IF Freqr"Eref0 llEN Fffi 1i=1 T0 EMlEft(l2000rLersth) D0

ELS $EEPER( ENllEfi(FreqrrerctrLenqthlr EII[ER({37500/FrEqrj€ffr - 30'1?5));

Ftlft Il= I T0 100 D0 {stsrt delal betwe,rr rstpE}
ROi

Exaple of tle use of gtEPi

P,EEP ( ?5?, 0,5 )i
EEEF ( 0r I )l {solrrJs itidlle C for 0,5 recorrds follo*ed b! a se Eecod Eiiercen}
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?:-Arcp-bics.

Three graphics procedures are givenl the first plots a given {X1Y) co-ordinate whilst the second and

yrird are used to draw lines frorn the current plotting po:ition tr a new position which is dafined

relative to the current plot position and which then becomes the current piot pesition,

Eoth PLOT and LINE take a EOOLEAN variabler ONr whichr if TRUEr wiil cause any ptrint to be plott*d
i*daiit"si oe1[e state of the pixel in that plot posi,tion orr if FALSET will caus* any pirel already
present at the plot position to be flipped i.e. if on it becomes off and vice versa" This effect is
identical to that caused by the EPECTRUM OVER ctrmmand.

{A proce*re that nirrors the 8ASIC PL0T comrard, Simls plots the point IrY lll sr tFf dePar*linq r'
*Bttpr the first patamter is TRLE or FALSE,S

pRffiufiE pt-ol( $i I ffi$-Es{i x, y i I}mGER)i

EEGII{

rr {H T}6t }fiI1Et C}n(?l)f C}R(ili)
ELffi ffi118( g*(?l), mfr(l]]i

rlLrNE{*F0, t?!r l3Ar l5cr
*n0t 

'''16' 
2o l&r *tlEr {

+cD, *E5, t??!;
B,Oi

{ t^0 rY,ffic3A }
{ ts E,(Ix+?) I L0 C,(IXi{} }
( cAtL +22F5 iRtH Hgr ro.rtire]

Cf,3Ued bI tlp LI|E prmedr.rer t"Il€1 is used tn pass tl'e correct ars.r*nts to tlE 0RSl rertile in tlt
s€cTRt$t R0t',t.]

rffir0ijm L3ffl{ xrY}$xrsY i${IEHn)i

HTIN
I}{_INE(&F[), *?1r *3Ar *5Cr

*0Sr *56, 2r lD0r t*r {r
ffie lil6r 6, m, l{f, 8t

*cu, +8A, *zil)
RSi

t t0 fi,*5mA ]
( tS D!(IX+?) i LD Ei(IX+t) )
t LD Etr{trX+o} i L0 Cr(xi+8) }
( Cf*-L *?4,8A ;mt 0ft#{ rarLirE.J

{LI}€ draus .r }ire frm tte cr-nrerrt plot poEltion (xr:) h (X+xrY+!}' The iire
fE1 h€ 'ffr' or 'olf' deperdirrg on tlu valte of ttn EfiIlff{ parruter ${'}

PffiffiRM LI}E( ttl{ ! ffi}.EffiI X, Y I${IEER}!

Vffi

SITIX, $GNY I INTEIER|

FEGl}1

IF 0N THE}{ mITE( effi(?l)i [ffi(B)]
ELSE tFITEi []fit?l], $n(1))i

IF )(i0 THEI{ 5G}lXi=-l ELSE SGlfli=li
IF Y.l0 Tim $EilYi=-l ELSE SGNYI=1i

tTha Oft#{ ro$ire th:t is ts be ealIetr}
{uithir' Lft€i neede ilre alrcslute valr.Esi

{of X ard Y ard tlpir ii9r6,}
'{F}ot the 1ire..tLrml( AES{X)} M,s(Y)r SGNXr SG}'r{)

Ersi

7q

*l
__]

_]

_l
_l
,*l

_l
J
J
J
_l
J
J
I



Exarple of the use of PL0T anl LIIE|

FLoT( 0N, 5or 50 );
LrtE( oilr 100' -50 ); tdraus a line fron {50r 50) to t15$t 0)'}

3, Outout throuqh tbe ROl{'

There are occaEions where it i., useful to output directly thr.D-llEj thP SPECTF'UM ROM RST *1() routine

rather than r.rse wH.trEtltu, rol, exarnplel *nun-ul-i'n*E-id" iniNl ATcont'cl code - this cade should be

followeci by two E bit vaiues giving the !T:I[o:;;finate to whish the print position is to be chonged'

Howeverr if thie is done using aFaEcal ?;RITE Ei;tgnrent then certain values of X and Y (e'g' t* which

is interpreter3 by i{isoft Pasiai as EACKSPAcEI-wifr not be passed to the ROM and thus the print

position will not be correctly modified'

You can overcolr-re this problern by using the following procedurel

{SFtuT rrripr-rls the character passed ar a para*ter directlc throrrsh the SPE[TRul'l

RtI,l [5T *10 ro.rtire ard t]r.rs avoids ang trappirq h: Hisofd Pascal of ihe value wt'put']

FTMEH-RE 5FtrJT ( C i CISR )i

EEEIN

lfLIt€(+F0, *?1r *3Ar *5C'

*00, tTEr 7

t07 )

Efoi

r: L0 fl,*5t3$ I
i L0 A,(X(+u) ]
r: RST il0 3

ExaaPle of the use of SPflJTI

SPtIII ( B*(n) );5P0JT t Sm(E) )i SP{UT ( [1frt13] )i {retE tte print positior' to iine 8r coltrr 13'}

Hisoft hope that you wiil find the ahove rsutines uE€ful and that they will enhance the way in which

you use Hieoft Pascal.
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Hrsoft Pascal for the zx SPECTRUM now (15 August 1983) comes complete with a Logn-style Turtle

Graphics package on the 'E' side of the program caEsette'

The package i5 written in Pascal and may be loaded from within the Hisoft Fascal editor by using the

command.GIrTURTLE,.Thiswillloadtheturtlegraphicsprogramsegmentandappel9ittoany
exirting programi note tnat,ln oiaer for it to functiinErrertty,-tneTurtle Graphics rnust be preceded

Ei'i'"lifiJ'rnoannl,r-n*"oing and a vAR declarati:n - TYPE, coNST and LAEEL dedarations are

optional and there must be no *ocedures o, FunJions deElared previous to the incluslon cf the Turtle

Graphics package'

As in the majority of Turtle Graphics implementationsr llisoft Fascal's TURTLE ffeates an irnaginary

creature on the etrreen which the uger can move around via some very simple commands' This'turtle'
can be made to leave a trail (in varying colours) or can be rnade invisible. The turtle's heading and

sosition are held in tfoUJ variablls-*nirn'"i"-rpJated when the ereature is rnoved or turnedi
'oUvlousty these variables can be inspected or changed at any time'

The facilities available are as followsi

Global Varia-bles

HEADING

thig ,s used to hotd the anguiar value of the direction 'in which the turtie is cr.rrrently tacing. It takes

any REAL valuer in o"gr;"i, and may be initialised ta (r with tie procedure TURTLE (eee below)' The

value 0 corresponds to an EASTerly direction so that after a call to the procedure TURTLE the turtle

is facing left to right, As the heading increaseg from zero thea the turtle turnE in an anti-dockwise

direction.

XCOR' YCOR

these are the rurrent (xry) REAL co-ordinates of the turtle on the EtrrEEor The SPECTRI'M graphics

screen has a size of zsb+l7a pixel5 and the turtie may be positioned- on any point within this areai if

an attempt is made to move the turtte out of this mairix iusing LINE - see below) then the messaqe

,out of Limits, will be displayed and the progi". will be aloiteo with a 'HALT', message' rnitially

XCOR and YCOR are unO"fineA, use of tne ptoteaure TURTLE initiaiises tfrem to 127 and E7

iesplctirety, thus placing the turtle in the middle of his'pool"

HISOFT PASCAL TURTLE GRAPHICS FOR THE ZX SFECTRUM

FENSTATUS

an INTEGER variable holding the current statuE of the 'pen' (i'e' the trail left by the turtle)' 0 means

the pen is downr 1 means the pen is up'

PROCEDURES

The procedures FLOT' LINE and sFouT given in the Product Application Note F6l'1 are included as

standard in this packagei refer to F51.1 for further detailE' The only es=ential diFference in their

implementation here is if,at LINE calls a procedure CHECK which ensurls that XCOR and YCOR cannot

q.';ritia" the Ecreen boundaries' The other procedures available arei

J
a
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INK (CIINTEGER )

this takes an integer between 0 and I inclusive and setE the ink colour of the turfle,s pen accordingly.

PAPER ( C|INTEGER )

sets the background (paper) Eolour of the screen to the colour associated with the pararneter C whichis an integer in the range 0,,8 inclusive.

COPY

downloads the current screen to the zx Printeri useful for sending a completed graphics page to the
ZX Printer.

PENDOI.IN ( CIINTEGER }

sets the turtle Etate so that it will leave a trail in the ink colour asgociated with the pararneter Cwhich may be an integer between 0 and I inclu5ive, This procedure assigns 0 to pENSTATU'S.

PENUP

subsequent to a tall to this procedure the turtle will not leave a trail. Useful for moving from onegraphic section to another, PENUF assigns the value 1 to pENSTATUS,

SETHD ( AIREAL )

takes a REAL parameter which is assigned to the global variable HEADING thus setting the directionin which the turtle is pointing. Remember that a heading of 0 corresponds to EAST, 90 ft NOETH, IBO
to I,{EET and ?70 to SOIITH,

SETXY ( XtY|REAL )

Eets the absolute position of the turtle within the graphics area to the value (Iry), No check is madewithin thiE procedure to ascertain if tx,ylli 6ui of EiGJrlpibi*a,ir"'r.rNf aoes ihtq-ir,ecr<.--

FWD (LIREAL )

moves the turtle forward L units in the dirertion of its current heading, A unit corresponds to agraphics pixel1 rounded up or down where necessary,

EACK ( LIREAL )

mtrves the turtle L units in the ciirectly opposite direction to that in which it is currengy heading (i,e,
-19(r) - the heading is left unchanged.
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TURN ( AIREAL )

changeg the turtle,s heading by A degrees without moving it' The headinq is increased in the

anti-dockwrse dirEction.

VECTOR ( A,LIREAL )

di;places the turtle's position by L units at a heading of A - the turtle's heading remains A after the

di:placement,

RIGHT ( AIREAL )

an alternative to TUEN - RIGHT changes the turtle's headinq in the dockwige direction by A degrees.

LEFT ( AiREAL )

this is identical to TUHN and is provided Eirnpty for convenience and compatibility with RIGHT.

ARCR ( E,IREAL, AIINTEGER )

the turtie moves through an arc of a cirde whose Eize is set by R. The }ength of the arc is determined

by A, the angle turned through {subtended at the centre of the cirde) in a dockrliEe direction.
Typically R rnay be set to 0.5.

TURTLE

this procedure simply sets the initial state of the turtlei it is plaEed in the middle of the screenr

facinq EAST (heading of 0)r on a blue backgound paper and leaving a yellow trail. Rernember that the

EtatJof the turtle is not initially defined Bo that this procedure is often used at the beginning of a
program.

This concludes the list of facilities available with Hisoft Pascal TURTLE| aithough simple in

impiernentation and use yBu witl find that Turtle Graphics are capable of prducinq very cornplex

designs at high speed. to give you a taEte of this we present sorne exarnple Prograjn5 below.

Remember that you rnust have l{isoft Pasca! loaded before entering the programs,

Examole Proglarna

In all the example progr;uns given below we assurne that you have already loaded lliEoft Pascal and

used ,GTTURTLE, to toad the Turtle Graphics package which start: at line ltl and finishes at line
135r-r. Now Froceed with the examplesl

I, CIRO-ES

1 Fnf,RAil CmilEsi
Z 9f,R IIIilTTCER;

L

136T BEGI}I

7B



13iO TMTLE;
1380 Fffi li=l T0 9 00

1390 EEGIN

t{0fl AftcR(0,5,3d0)l
1{i0 RI0HT({0)
I12O ENil

1130 Em,

2, SPIRAS

1 PTftrM SPIRATS;

2 UAfi

1360 FTffiEDLIi[ STIRA-s

1370 HGIN

1380 FlD(L) i
13?0 RI$fi(A)i
1{00 SPmALS(L+l,A)

1110 Emi
1120 BEGIH

1430 InTlil
11{0 SPIRfaS(9,?5)
1_450 Eto.

( L,AtfiEAL )i

{or (?r90} or t?r121) ,., -r

3. TLGEF

1 PffN8$ FLfrERi
2 UAR

1360 FRTEEU"frE PEIAL ( SinEAL )i
1370 BEGIH

1380 Afi[fi(s,60]i
1390 UFIu20)i
1{00 ffit(s160}i
1110 trn(12[)
112$ Ei{l
1{30 Pft0CEftnE rLo[R ( stREA- ]i
1{10 Vffi IIIHIEGIR;
115[ EGIN

1460 FBft Ii=l T0 6 00
1{70 EEGIN

11BO PETfl-IS);
1{90 RIGHT(60)

1500 Ets
1510 Em;
1s20 B€GIN Tr-HTl-Ei

1530 SETXYt1U7,60)i

15{0 LEFI(?0)i Fm(10}i
1550 RIGI{I(60); PETAT-(0.?} i
1;60 LEFT(60); Ff,IA-(0,?);
1570 SETtfl(90); F!,D(q0)i
1580 FL0IER(0,{)
15?0 Em,

Fnr f'lt'th;:r1 e:':tended study of Turtle Graphics we highly rerommend the excellent (if expensive) beak
'Turtle G*orn*trv'by Harold Abelson and Andrea di sessa, published by MIT press,
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purposes whereas the second and fourth are introductionsto the language and aimed towards beginners.

81

1-

l

L

r

t

F-

l-.

t-

L-

L-

l.u

f-r

)



!;I
L
-iI
L
L
L
L.

-rI
L
L
L
L
L
L
L
L

!


