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July 1976 PASCAL NEWSLETTER Number 4

FROM THE EDITOR--
The fourth newsletter is long overdue, the third being published in

February 1975. There have been many significant events that need
announcing. The highlights are:

Release 2 of PASCAL 6000-3.4 has been made available by
Dr. Urs Ammann at EiQgenossische Technische Hochschule in
Zurich, Switzerland. It is also available from Mr. George
Richmond at the University of Colorado Computing Center in
Boulder, Colorado and Mr. Carroll Morgan at the Basser
Department of Computer Science, University of Sydney,
Australia. Many improvements have been made over Release 1
and future developments are promised. See page 73.

Mr. Carroll Morgan of the Basser Department of Computer
Science at the University of Sydney, Australia has kindly
agreed to distribute ETH Pascal and portable Pascal for
Australia and neighboring regions. Interested parties should
contact Mr. Morgan for more information.

Mr. Andy Mickel of the University of Minnesota kindly
to take over editorial control and publication of the
Newsletter commencing with issue Number 5 in September
He is also organizing a User's Group. See pages 88 and

agreed
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89.

An improved portable Pascal has been released from ETH,
. Zur ich. See page 81.

News of Pascal compilers for numerous machines has been
received. See pages 96 and following.

An expanded bibliography of Pascal literature has
compiled. See pages 100 and following.

been

I
it to
these
North

have enjoyed producing the first four newsletters but I have found
be very time consuming. I am grateful to Andy for taking over
duties with enthusiasm. I will continue to distribute Pascal in

America thru the University of Colorado.
.

- Geo.rge Richmond



In a r.cent PASCAL-n.wlllettttr ('II) we find a prupu..l by 5. Wirtb

r.,.Cdln, "I. ,en.ra1iution uf the HEADand WRlTITprouduru".'

TI.., propuul, which haa bun iI.pl...n~ed in the PASCAL 0000-).4

cUlipiler) cunaideu the procedun

read(f,x) to be aynonymoua to the aequencel

x I- ft : ,et«(f) .nd

write (f,x) to be aynon~ua to the ..quenc.

H I- X ; put (f)

It ia .y opinion that .tand.rd procedure. .hould only be introduced

when

.) ~heir body cannot be deacribed in the lanaua,. PASCAL, or when

b) chere exiat. an e.sentially fa.ter mappina of the body directly

onto the machin.-code (..,. on. in.truction that doe. the job),

chan the compiled code of the PASCAL-body admit..

Staadard procedure. of type a) .hould b. a atandard for the lanaua,..

a. such.

Standard procedure. of type b) .hould be .tandard for a particular

confiauration only, in order to give the proarammer a conveni.nt fo~

of aceeaa to particular a.p.ct. of the machina at hand.

Wh~n tranaferrina . proaram bas~d un type b) standard procedure. to

another machine, th. portability i. enaured by aupplyin, the .ppropri.t.

procedure-d.clarationa.

Procedurea that do not sathfy any of the above criteria may neverth.le..

be placed for conv.nience in a library of (ba.ically) .ource-code

procedures .
In line wi th the above philosophy we have decided not to implement the

arithmetic functlona like .in, atan, In etc., in our PASCAL-veuion for

the PDP/II aeriea. Apart from the relief for the builder oC the .yatem

who haa to i.ple..nt th.ae ruutine. in machine code, one may w.ll .uppo..

that an abundan~e of .tandard procedurea can be di.advantageoua to the

co.pactne.. of buth c08piler and runtime .yatea,

Nov l.t u. t.k. a look at th. flle-propoaal with the above in mind. Then

the propo.al only .ati.fl.. criterion (a). Thi. crit.rion ia .atiafied

1

since it the procedlll'e. w.r. tu be d..crl1Mtd In PASCAL th" typo. of th"

r.._t.n t 4Rd . h... to b.. U..d.
It vuuld, hovuV8r, b8 . V8ry .lnor job to declar. the proc.dur.. -r..d-

."d -wdt"M to b8 ..poo.:lUc fur a p.8rtlcular type ot paraMter. The
bodl.. would .11 b. .qu.l, only the par...t.r apecification having to

be ad.pttod. Thl. hardly a probl.m dnce the nU8lber of dUf.r.nt

fil. type. that ar. d.alt with In on. praqr.. will be quit. 1Imlt.d.

My.l19g..Uon i. that - if the propo..d .tandard p~edure. ar. not
av.l1.bl. - on. sl8ply decl.r...

readplop (f I !ll!. 2! plop .. plop),
begin. I- ft I q.t(f) ~

and

writeplop (f . .!!!!..21 plop I . I plop),

begin ft .- . , put (f) !!!.!!

There i., howev.r , . much 1 tIIIOre ..por ant a.pect of the current procedure.

"readM and "write- that a.k. for a g.neralizatlon.

Wher.a. the fl1.. th.y i8pUdt'l.y op.rate on (input and output) .re

-.!!!!. 2! charM, the .ctual p.r t.n. _y be of arit'-tlcal type and

a conver.ion from or to char.ctar .equence i. .pacified by the somewhat

.xtraordin.ry ra_lnlng p.r t.r. (In the ca.e of writ.).

It to me that th.re 1. a gr.at.r n.ed to q.n.ralize the procedur..

-r.ad- and "wrlt.- 1 thin . r..pect, vlz. _kinq the conv.r.ion available

for all ~ 2! char. On. may now vhualh. how a PASCALprogram ..y

build two output .tr in p.r.ll.l, a f..tur. .v.n the coapiler could

us..

Alternativ.ly, the conver.lon routln.. thea..lv...could b. _de available,

but becau.. of riqid dat.-size. In PASCAL ther..i. no way of properly

dealinq with the for_t .pedfications. This .pp..r. one of the _jor

argument. for con.lderlnq -r.ad- and Mwrite- a. standard proc.dur...

On. might count.r my argument. by .tating th.t it Is po..lbl~ to describe

-adth_tic quanUt y - hc .r.ct.er sequenceM conv.r81on wholly 1n PASCAL

but apart from the above arqUlD8nt8.concerning the n.ed for fl.xlble

d.t.-forMIt., it Ie ll11p08.1ble to de.cr1be the oonwr.lon from a r.al

2.



qu~nti Ly tu.. "'...racLer ...q_n.,. io t uf r 1 "'per..t i",nll b..cau....

,-t c.he illplidc. i_It;u.tn.u ..r r.al arittuHtie. In LhaL e.n at 1 1It

.. .taaol d pruc.dur. ha. to b" ,,,li.d fur t cuny..rlliun of II relll

._thy to (II o.-b.r of) i.t r quant"iti... In ot".r wurd.1 if o~.
ha. . r..l qu.antity It, f",r which . I s x < I , it ill nut
a.,r_t..d thllt I s x . 10 < 10 ,.nd tber.for. trune (10 . It) ..y not

d.liver cb. correct 4ialt: Thl. ,1. .bow., by the way, that
.trUDc. i. . .ery l1ldefl..4 tUDctloo, wbich .hould b. .boli.b.d fr08
,roar_I.. laq"I":

C. arOD.
...chede 2S.S.197S.

c.". V1rcb.
atc180Dd.

"3

. .

LUl FfI£REISEN
'IHS)lTUT F. 810KY8£RNETIK U. BIOMfD. TECHNIK
UNIVERSITAET KA~LSRUHE
D-7S'SKARLSRUHf 1
KA.t$ERSTR.1Z

GC.~Q.Yl.l

~A. GECR;e ~. AIC~~C~C
L~I~EhSITY Cf CCLCR~CC
CC~FL1I~G CE~TE~
FSICf! .!
eCLLC~~, CCLCAACC 8£!ei

DEAR MR. RICHMOND,

I THANK fOR VCUR LETTER F~O~ THE 16-MAT.75. T~E P'SC'L
COMPILER BASED ON JANUS HAS 8EE" IMPLEMBNTED OM T~E FOP-11/4S
RUNNING UNDER THE CCS/e'Tt~ CFEN6TI~G Sr~1E~ '~O , FRELI~~~~RY
.r~~TC~ H~5 e~t~ ~EL~'ScC lC , LI~tlEC ~L~eERCf SITES.

l~[ '~'IlAH~F F~!t~L.CC~FILER rp~S74J
Lj~'UAG~ IT TR'~SLjTE~. ITS JCe IS lC j~.LY~f
~C~ S¥~'~CTIC f~~ChS j~C Te,CE~E~'TE eCLE FC~
~jt~l~t CjLLEC J~~US CCCL73J. .

T~E ~'CAeG[~ERjTCR !TACE~ r~'I73, ~fI74J~~FS T~IS
$Y~eOLIC J'NL5 rcc~ I~le T~~ rCP-l1 'SSE~fLE~ COCf, ~'CRe-l1. ~~E
J/I"uJ/I-,!;IiO"l1 n..I\3LnCIo IS r.EfIHC BY.SET .CF SUGEc.""I<es. u
HE PROIJIICf::Oceet: 15 CAG~~IlfC 'I\CI.~C H I!:E/ILIZEC .eSTRACl
~'C~I"f THC~f IS LEFT CC~SICE~'BLE ~CC~FC~ tPTI~I2'TIC". CCtE
'h~ DATA A~E SPLIT I~TC i SEFf~,rE FILES.

IS ~RITTE" 1" T~E, P'SC~L P~CGR'~
. .S""C'RC Aen".CT

T~E Fl~/IL T~A'SL6TIC\TO 'e~CLlTE ceCE IS FRCVICEC ey T~E
~c~rAL P~P-l1 As~t~~LtR .~u LI~'~~. T~EF'SC'L LC'CER LC'ts T~E
tArAFtLI~ p.Te T"~ l.'CII-r..Th$I'.r.t: (H k 1~/I)lJH") 'I\C TtlE OCCHIL!
I1\TC THE USER-I~STRUCTIC~-SFjtE (~2 k "')lI"~,,),

rHC P.SCAL-CO"PILEA AECUJ~ES TC 'C~PILE ITSELF (F'~CALI
J£hI.3) n~ ~ ~(~US CF ~E"(hT AI\C ~r4 StC. 1~! TR'~SL'1IO~ .~c
E~~tU'Ia~ TI,.r 'F PASCAL .~c FCNT~'~ ~E~E CC"P'''EC: T~E h~CLE
Th~'~LjI10~ F~CCf~5 IS AeelT T~E f'CTeN l.i~ T~.1 Cf EC~I~~LE~T
fC~T~A~ ~~UG~~~~ (h T~E FOP-ll. ~~E~E'S T~E E~EC~TIC~ SPE~t IS
~BCUT T"E FACTO" R.65.

ALL FF_Tl~E5 CF THE USFC P'~C'l. L'~CL.GE (CL'SS ,~t 1LF'
VAqH"I.':S, VjtlP' HC FII.I! CF.CLAIiATIC~S, ,GLCI!'l DITS. ...) AliE
i~PLE"E~'LO EkC~Fl fCW P'RA~ET~IC P"CCECL~E5. T~E 'FLC'T~~~ fCI~T
FnCC~5S~~ lS l.SE~ FOR ~E'L '~I'H~ETIC .~C fC~ TfXT-~'~CLI~G

"I.I'A '11I't;). T~t: 110 CCtoCt:PT It.CLI.Cf! CO~.CI.IR"E~CY.I\C EXFLUn
rUTPUT Cij~T~CL (GRAPHIC C~TFI.T PCSSIfLE TCC).

"THf. PASCAL-It l.$Ew.s GLIf.f F~C\lI~ES IHCR"'TICt\ It.ECESun
TO 1~3TALL TJot FA~CjL-ll ST!TE" .~C TC r"~~SLATE '"C £XEe~1E
PA3t~L PR"CR'~5 Ct. TH~ P[P-l\/45.

+



.1't-
TII.\~,~
[1;";1;

n't I!
r.tCI.:~

1~e rASC'L-ccrFILER CA~ eE ~C~~C 1C ~hCT~ER CC~PL1eR
I I~rTr~ ~.CL~1Cf tf~C~'1 T~E JA~L! TRAhSLATe~, ~~IC~

ATf~ T~f. ~~Ct.~f. x~rfPEhr.AhT J'hlS cetE Ih1C 1~e AS!E~eLV
c~ T"~ T.~~~T ~.t~lht, ~.s TC ee ~EaR111E~, I,E. AhC'~E~
r'AC~(S F(A T~~ ~f.k ~Ar.~thE ~,! TC e£ CEFIhEC. 1HE hECESS.AY

lI.i "TIOr. IS n"lI,Adlf: FACIt IHe73), -

1HE F~5C~L.CC~FIl~P(kAITTEh Ih -FASC'L .hC J.h~S), 1~E
!T ~'a:.! r~..t;;fOGr r.I;Arr.A eeC!i Ahr. IUht1 ve"SICI\) f~U7U 'hC 1H
1'~:it,\I.-' t '.'!'il"" til.l::': (~1:I1~1 eu F'GES) AS ..ELL .S THE tot-CI.E
P!l:sr~I...fi JYsn:1' Alii: ,\lAIL'I!Lf.

;it!-~rit"I.i:3:..--------.-

FEUS

PU14

1;1,1.1,1111\.5.5., PCCLE,F.C. . k~ITe.",fI.
T~~ ~r~ILt p~c~~a"~I~G 5'S1EI" J'hLS
"i.\Vf.t;Sll1 CI CC\.U~ACC. !!ClLCE", lH3
5~FT~&Pl rN'CTICE A~C E~PfAIEhCE

;:-f"tF;;;; I:i£'h .l.
~..~CAl.\l~~(A'S GLICE
1!"-lvtl\51Uf.TIIhL5RLI'e !'H.n

~'rT~I<Ir:~.".I'.
5hGI;i! Fe" 1H Pc U IC£G~S 197.

PUCA!. C'''PILEI!
/I~t'Ah,U. , SCI11LC,R. 'C'T!U3/U/'12
FACHGfiU~FtCC~FU1FR~I!5EhSC~.FT6~
llr.C. TEr.~~TSt~~ HCCI'SCH~LE
CH.8C~~,ZLERIC~_ ~

REVlSIC~ 1C PRCDlCE JA~U1
LArlNY I!. HI!F.R
,~tV~~SI1V CF CCLOHACC

~[~ISEO ev LLCl~~ ~~l~~EJSt~
1'~:tv[r.SItv CF KA"L!lFLH

'-.AITE ,t..".
lMPL~I-~hrlhG SCfThA~~ FQ~ ~Ch.~U~E~JC APPLIC~1IQ~a
r~~TrCE.~'lL Ih.. EhGLE~CCD CLIfFS, -h.J. (1~'3)

UNIVERSITAT HAMBURC

r
,

INSTITUT faR
INfORMATl1C

Prot. Dr. H.-H. Nagel

Do8I8
July 1st. 1975

Dear Mr. Richmond.

The enclosed summary intorms you about our PASCAL-compilers avail-
able for the DECSystem-l0. In case you enquired recently about our
compiler and did not yet receive an answer. please excuse me. I
have been busy (amongst other tasks) to prepare this version tor
distribution.

~You are on a distribution chain tor three DECtapes and schedul-
ed to receive them from

c:J Please check here it you are interestedto obtain our PASCAL
oompiler.

- Shipment requires (please check)

t:1 1 Dectape tor the PASCAL-compiler generating directly executable.
sharable object code

t:]2Dectapes for the PASREL-compilergenerating LINK-l0 compatible
relocatable object code. the PASCAL source level de-
bugging system (PASDDT). the crossreferencing pro~ram
CROSS and the PASCAL-Help tile (the latter one in
German since I di~ not want to delay shipment'any
turther by the time required to translate this tile
into English).

[:)1 small MAGtape it you don't have Dectape drives at'your instal-
lation. Since MAGtapes require more trouble at our site. DEC-
tapes are preferred. _

-

Please do not send tapes if you are located in continr.ntal US
or Canada since I intend to rClcr your name ~o somcone in your
vic1.n1.ty who has received these versions.

CJ Would you see a possibility to provide a copyot these tilea to
someone else it asked to do so?

If you are interested, please return this -questionaire to
',H.-H, Na~el. Institut fUr Informatik,

SchlUterstraAe 70, P-2000 Hamburg 13
Yours sincerely

'6
.ffrlt.~e£

. .



Tbe rASCAL 1Dple~entation for th~ DECSyate~-10 haa been eonsiderabll
iaprow~ and er-larr.cd. It now supports all phasos in tho. generation.

.._UC,inC and ~aintenance or PASCAL programs.

1. ~h8 editinr p~ase by the ror..ttinc features or CROSS.
2. ~.~tion phase by orrerine:

2.1 a cOw~11er.na~~ PASREL generating relocatable object code
coo:p3tible with LIIIK-l0. Output fro.. thia compiler will
autocatieally direct the loader to aearch the FORTRAN-libra~

fer atandard runction. SIU, COS etc. ir neceaaary. Extcrnal
procedure. (e.c. wri~ten in MAcaO-l0 or aeparately compiled

PASCAL procedurea) can be linked on. A aourca level debug
option is available (aee p. IV).

2.2 a ~re conpact, r.ster eoapiler na.ed PASCAL generating
directly executable, aharabl. object code. Us. of this com-

piler is recommended, ir

no oxtcrnal procedures

no dobu& option

no standard functions trom the FORTRAN librar7

are nrquired.
,. ~h8 deburrinr. rhese: breakpoints can be set at runtime based on

aouree prorraa line nuaoers. After a pror,ram stopa at such a break-
point, variable locations can be inspected and modified using tbe

.ouree pror:ran identificra (ace p. IV)..
,. ~he ~ainte~QnCe phase: the program CROSS &enerates

- an 1ncenta:cd source program listing with extension .CRL
~ markera in the left aargin tor each atart and ter.ination of

neated state.enta

- a crossrererence list ot all source program identitiers

- a sur~c1 or tte .ta~ic procedure nesting

- for each procedure a list of which procedures it activates and
by which procedures it is activated

- an indentated aource program file with extension .NEW

The followlnr. section sur.~arizes new reatures available in both
eoa:pilers (aee the PASCAL.IILP fUe distributed with PASREL for
turt~er inror~ation).
S. ~ II.::I.D:':II(tfile identifier»} skips over the reat of the current

line until the next end-of-line is detected. It accepts further
.rru~ents. .,

5.2 PACt {«rile identifier»~ appends a (carriaf.ereturn><form feed>
to the FILE 01 CHAR der.oted by <file identirier>. If none i.

.
&iven OU,P~~ is assu~ed. <rormfeed> advances to the beginninG
of the ncxt pa~e.

5.3 The procedures PACK and UNPACK have been implemented with an
opticnal fourth ar,u~ent. These procedures are .uoh
aore erfective in packing or unpackin~ larger arrays than a FOR-
loop usin£ indexed acceaa to components of such an array.

S." The aeque:tces (..and 41)are recognized aa opening and olosing
cor ent brac:Cetsin addition to J and\ .

.

S.5 CROSS and both coapilers accept the ,eneral file speoifioation
.

allowed by the TOPS-l0 .onitor~

5.6 A constant SUbran;;e may be given in seta, I e.c-
('A'.. .C'J instead or ['A', '8' 'c'J.

5.7 AD 07ti&RS branch ..y be speciried In CASE-stat...nts. .

5.8 Compiler optiona (see also 5.1'):
5.'.1 'fC+\ ,eneratea instructions tor runtime oheoka

at array indices and aaai~nt to acalar
and a..braneeyanablea. . .

"C-\. AW 804. p_.tl00 tor NDt18e obe.lea.
ht8l&l'. C+

7

II

S.8.2 J$L+\ appends the symbolic version or the object
code Generated to tho source program listing
for each procedure and adds the atarting ad-
dress of the object code tor each source pro-
'(lram lino

. %$L-\ no ayabolio object code listing
Default: L-

Sinco runtime errors still give only the object code address be-

aides the message identifyinG the error. compile the proGram

with the con:piler option L+ in addition to C+ in order to learn

from this listinc. to which source oro~am line the error ad-

dress belonns.

fOllo'.ing
function
'l'lht:
RUNTl11E

available to both compilers

yield!.!!.g
t1me rn-.illiseconda
CPU-time in .il1i-
aoconds

of /llobal variables at compile time use

standard functions are

of result type

I II"I'..Gt:H
INTEGER

S.10 For initialisation

INITPROCEDURE.

5.11 The LOOP statement is available.

5.12 The standard procedures RES£T/REWRITE can be used with up to
.

four optional ar~u...nts allowing full tile specifications at

runtime
5.1' Pascal programs to be compiled by PASREL may use the follow-

ing additional standard runctions (all funetiona and argumenta

are of type REAL).trom the FORLIB on tbe logical device SYS:

SIN COS ARCTAN EXP SQR'l' RA:lDOH
SIND COSO TANH LN
ARCSIN ARCCOS LOG
SlIm COSH

function
DA'!'J::

of result tyoe ~ieldin~
PACr.tO ARItAl[1..9) OF CIIAR v:.>-i.i;.~.1-YY'

with D=day.
H:month. Y.year

5.1- Following the head of a procedure/runction declaration by

EXTERU ~lanGuage .ymbol>;
will direct the compiler to provide for linkage to an external

procedure/function.

<lan&uage symbol~::=e",ptyJFORTRANIA:'COLlcOBOL.
The ~anguaGe symbol determines the conventions for parameter
pass1ng to an external procedure/function. If none is provided
PASCAL is assumed. If any or the three nonempty laneuabe sy~-

·

bols is indicated, the loader is directed to search the cor-

responding library on logical device SYS.
if a group or PASCAL procedures without . ~~in proeram has to be
compiled separately, use SSM-\ at the beginning or the correspond-
ing PASCAL source file. In this case the outermost procedure/func-

tion names will automatically be declared as ENTRY b7 the com-
.piler. Include their .REL til88 when loading 1 .

,.15 BREAK ~«file idsntifi.r~)1 foroe. the current butfer content.
to be ou\put to the tile specified by lrile identifier>. It noD8

ls speciried, TTY is asaumed. This feature is ~.ef..l. too. tor
iJlteroOllputer-e_nioaUon at the PASCAL leVaI.



III
IV

,. DEBUC o~tion ~
6.1 lnd1cate debug option in (part or thO) aourco pror,rall te.tJ

S~D+\. It no dcbuC~inC ia required in lator parta. tol-

l&w the aection to be dobur,ced b1 ~tD-\ aince thia will

aaVe core and runt1ae in thoae aeotiona not to bo debucced.

6.2 Uae PASREL eto. (a.. above) to cenerate an .xecutable S~V

CUe. ~ivinc V ~ M . II . 8 to allow workinc apace Cor the

debus oode. .

6.3 Oet the liatins ot the compiled proeraa In order to know

.xaatl~ whlre to aet breakpointa b,

PRINT tClle~ LST
,., .RUII<tUl bedn executlonor thiaprocraa

. anaw.r with coarria~. return)
$ ftO, At' IC.WI 11011&.

6.5 . ftO, ~LIJIb

"1'0 ..e the croaaretereno. UatinS prop-aa
.RiJ~ C..OSS

FILZ: 't11e_ >

"1'0 ... PASCAL'
.RU:I PASCAL
..., rllen...>
JIIOI ERROR DE'1'ECTID

'EXI'1'

.RUJI 4'11en'" ..

"1'0 .ae PASREL,
.RUII PASRZL

·<fnena.e>{IIOJ ERROR DE'1'ECTp

HICHSEO I M It

LOWSEO II It

RUllTIiIB.
'1'

EX1~

.LOAD<r11en_
LI:IK, LOADItIO
EXIT
.SAVE 4'UeftUl8) V

JOB SAVED
.RUII4'Uen...

enter breakpoint. ulin& the Collow-
ine cOlla8nda .

lot a atop at the beein or the aource
Une indlc.ted b, lin. nUllber tLIIIE>(Lll;E) : ,. <LIIIC:IIU~:a£!I)I

c Lll:£I:UI.:6EIi> It P ACC::IU:48EJto

< LINEIW:'o9ER): :. < U::SICr:ED 1111'£G£R>
(PAGEI;U:.IOER>: :. <UIISIC:IED IUTC:C~/I)

Ir no pacenu.ber ia eiven, 1 ia aa-
aURled.
deloto breaklloint at 11ne iLIIIE>
liat all current breakpoint a on the
terminal
sive the current content a oC the 10- .
cation indicated b, the aource iden-
tirler (poaaib11 expanded b1 quali-
riera)1 the acop. rul.a app11inr. to
the ~~u~oo atftt.~ent corr.apon~ir.s
to tho current breakpoint uniquely

determine the variable location tro.

the'identirier eiven. All qualiCiera

lecal in P.acal ~y be uaed (i.e.
. . pointera, reoord r181da, arra, coa-
. . pononta)
,.g #<VARlABLI>a.<lARlA1L8 OR CO;';S'l'AI:T>

'.
. The variable or conatantvalue on

. .the ritht hand 18 i;;ned aa current. value to the variable in'1icated in
the left aido
Backtraceor procedure neatin; troa
Breakpoint to r.ain;expolea activat-
ine proce~urea with linenu~berl
pagenu~ber oC activation pointa .
leave debuc AOde and oontinue exec~-.

tion. Ir Iny breakpoint ia reached.

the ."esla~o'
appe..r. on the terminal

.

Ir the program haa been co~piled
with the debut option, it'a execution

can be interrupted b1 two aucceaaive
control Co .

. 'typinr.D~ will thon trL~aCer con-
. trol to the dobuCCin; Rlod.

. aTOP BE'1'WIZX ctJSE1> AND <LI~C:2> will appear on the
terDinal to indicate where the pro-. .
'U"

haa been interrupted. Uae ot
commandade.cvibed in6.5 tbrou~

. 6.11 ia bow pouib,18.

after FILE: . : 18 typed b:r CROSS siva
aOllrc. rile-na in tho for..at
DEVICE, FILNAM.EXT [proJect# , prof:1"."J
ev~rlthins exoept FILNAM .., be o~itt.~

aouroe rilena.. apecirication (ae. ~ROSI)
If an .rror haa been dotected. object
oode i. not available Cor ex.cutionl

!bo oore requirement indioated by .#

IlUlt be e.timeted Croa the lonsth ot
LOW and SIIR rile plua apace Cor ataole
and heap. Sinoe error me&aacea will
appear it core apaoo ia in.urrioient;

trial i. oCten the quicke.t approach.

aource til. apeoiCioation (aee CROSS)
(aee PASCAL)
N indicatea aile ot hieb aecaen' (eode)

in Kworda

"

indicate a aiae ot low aec-ent (data) .

in Itworlia

T indicatea CPU-ti.. ua.. tor oo8pila'ioa

.

load ins the prOeraa

6.6 $ STOP NO'1'iLIND
6.7 . STOP LIft

.

6.' . .cVARlAlL8> e

The total core require.ent 'w muat be

f
hen. W.M + N + - !Cworda

.

C no debus option haa been apeoiCied in
the aource prosrUl. the aavo-tUe oan be
..de aharable b1 uaina tbe .onitor 008-
aanlS $SAVB-CUen... W. .

oxecute the pro&1'aa
.
'.10 f. 'I'MC8

Inatruotion. to senerate f .new coapller yerdon oan be top
.

at the be,innine oC eaoh PAaCAL-ooapller aouro. Yerdon~

,,

6.12 # STOP AT :tL1HZ>
6.13 "1no~a atop
. .

lIot.:

Not :ret i8ple..nte4'-tonal proce4U1"/lunotion arp..nta .
- branoh out' ot a Pl'OoedUl'8/lunot1onUabeldeclaration ia- not

.' let required)
..

~1C
.DD'l'

9
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'_TITUT NATIONAL PoLYTI:CHNIQUI:

DI: LD AINI:

OA:PARTEMENT 'NP'ORMATIQUIE

K.ncy, le 4 Juillet 1915

Ho.sieur Alain TISSIIAIT

Icole des Mines
Dlparteaent Inforaati.ue
Parc de Saurupt

54042 KAICT CIDIX

~r..ce

Mr George H. RICHMOND
P.scal Newsletter Editor THEUNIVERSITYOFMANITC?BA

University of Color.do
Coaputing Center

3645 Marine Street DI.AIITMENTOFCOMPUTEIIICIINCI

BOULDER, Coloredo 80302

U.S.A.

~ear Sir,

o A Pascal coapiler for T6l6a6caniqueTI600 and Sol.r
ainicoaputers is under devetopaent; a first version will be
a.ailable in Septe.ber 1916. These coaputers have. 16 bits
vords sise, and no virtu.l aeaory facility. Our coapiler will
ra. vith 24~ vords.

.

We ere iapleaeat~ag . segaent.tion aech.nisa, reflec-
tiaa both P.scal prograas structure .nd the Solar coaputer archi-
tecture. At eech proc.dure call, . new "segaent" will be created
for code and loc.l deta. A speci.lis.d .onitor ..n.ges core .e.o-
ry. .ad sv.p oper.tions.

Th. Pascal-P coapil.r is being .odified (without ch.nge
I. eh. langu.g. accept.d), ia order to get code ad.pted to our
data structur.s r.pres..tation .nd our p.rticul.r procedure lin-
ka,. a.thod.

.

W. ar. asinl a. .xi.ting P.sc.l compiler (on the CII
lrl. 80) for first binary code gener.tion of the Sol.r coapiler.

All these aecheni... are fully tr.nsp.rent to the user.
Iy cerefal us. of the particul.riti.s of speci.l instructions .nd
the architecture of the coapater. ve hope to g.t . high spe.d. ..sy
to ..e P.scal .ystea.

.

Sincer.ly,

A. TISSIRANT

u
~n-"--'--- -',~

.----.-

-"l-~ V ::=::>
.--

WlNNIPIG, CANADA IIn2M2

VlF/aicL
15th July, 1975.

George H. llich8ond.
Computing Center,
University of Colorado,
3645 Karine Str.et,
BOULDER.,
Color.do 80302,
U.S.A.

Dear Mr.

The enclosed is being sent to all the people who have written to

U8 requesting infomation about our PASCAL. impleentation.

I r.alia. that up until now, very little infomation about the

project has b... r.l d. I think that this description giv.s . fair

repres.ntation of our compiler as it currently exists.

The cOllpiler was written as ay Ph.D. project under the supervision

of Professor J_s M. Wells. Professor Wells is currently on sabbatiesl

leave in Ottawa. For this reason, I would appreciate it if you would
include ay D8III8 on your PASCAL Newsletter distribution list.

I am very interested in descriptions of other PASCAL Compilers and
interpr.tersfor Iitl_chinas. If you have anyinfomation on core requi~ts,
COIIpUe speed., and whether or not the full language is supported, for the
Cr8DOble, Staford or Caabridge project.. I vou1d appreciate hearing frena
you.

Tours .ineerely,

W. Brues Foulke.

(Ene.) 12.



THE UNIYlRIITY Of MANITOBA

July. 1975.

Deu Sir or Hadam,

We are anDoundDC the avdlabil1ty of a PASCALcOllqliler for 1DH360/370
computen, developed by the !)epar~nt of CoCIputer Science at the UDiverl1ty
of !4an.itoba. 'lhe cOlllpiler w.. written by Mr. 11. Bruce loulku under the
.upervi.ion of Profeaaor Jama. M. Well..

TIle compiler 18 one-p". end use. a top-clown paning a,trategy.
A generated a..enbler par.er i. produced by the tranalator writing .yatea
SYVr1CS. All .emantic routinu are written in PL360. while .y.tea interface.
ar. written in ...embler.

The c01!lpiler :I.a not a re-vrite, modification, or bootatrap of eny
previous PASCAL ccmpller. The cCJllpiler uses .0000e routine. provided by the
mIT1CS .ystea and borrows .0ID8 ideas and c:ode from the ALGOUl compiler for
coda ceneration, built-in func:tion., ,and I/O.

This version of the c:ogpiler requires approximately l70~ bytes. This
.be 1.s variable, but the minimua size for c:ompiling a meaningful program
ie approximately l50K.

Coapile apeed for te.t prograaa has been in the range 125-200 lin... per
second on an 11::1 370/158. This exclucl"'l the .et-up tme of 3~prox1DatQly
0.4 ..c.

~ great de.l of c:ompile-time checking is done and approximately 130
cI1.fferent error and warning me.sage. are provided.

Tbe produc:tion of run-time c:hec:king code for array aubscripts, auhrange
a.signaenta, valuea returned by PRtD and SUCC, etc., can be turned on or off
at w1l.1. Run-tU:ao i~errupu are trapped with a SPIE l:Io.'\cro. There are about
40 ~-tiae error diagnostic. in total. tach error diagnostic: conaista of
811 error I:I8ssa8_, location in the current .egment, the invalid value if

.../2
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appropriate, &lid a traceback of all .aglll8Dt. invoked.

Linkage, alehougb not cOllplete1y standard batwe8l1PASCAL 18p8nU,
appau. to be seandarci 1ml to 8I1Yextemal .epents. aUoviq 1.1nba. to
routine. written in other IUCaq... ,

TIle compiler .upport. a subset 'of the wguse described 1D the
I.nie8cI Report. !be 881D 0Id...1ou ue the follow1.ngr .

- only the sUndud input and output files sysm and m1'!UB1'
are .upported. All I/O :I.a done through the us. of READ.
UADUf, tlRITE, I1RITELN,EOUf, end EOl. The I/O ie IIOt
exactly .tandard, in particulu, fonaattinS :1.8also aUovecI
on input.

.- the program header i. IIOt used. StStU and StSPl.I1l: I8IIIt
alway. be provided.

- packed.7.rray.~ ~ecor.laue IICt .",ported.

- nly the .imple fora of procedure. lIEUand DISPOSEue
allowed. TagUeld value. may IIOt b. .pecUied. ilo ;ub...
colleceion i. don..

- global label. are not iAp18ll8Dted.

- .\!br8l1le. of charact.ra ar. 1IOt allowed.

With the above u:ceptioDl, the laquag. .upporteci :1.8V8r)' clo.. to that
described in the bvi.a.d n.port.

Seven .tandard acalar types are provided: SHORT'D1TF.GEI. IHTECER,
lEAL. LOIfG IU:AL, BOOLEA3, CHAlL and STRING.

Built-in functionainc1ude: AI:S, SQIlT, m, LX, LOG, SIN, COSt
ARCTAN, SQR.' SUCC, PRED, ODD, ROUlm, nunc, OaD. CHR., CARD and
cptrrD,m.

The cOMpiler checks for overflows on all tables and produces tern1nal
error IDessages. 'nle Nin table .izes!:laY be modified usin" paranetera
OD tbe CCECcard. .The source for an initialization routine "will be provided
which aeta the size limits for all compile-time tablea, and also aet. default.
for cORp11er fla~s

. (such as whether run-time chec:k1r~ coda should be rroduced).
Thie should allow the cOMpiler to be tdlored to suil: the need. of any
inatellation. Tbe remaillder of the source will not be rel...edat thie t1me.

. There are two main Um.tations 1nposec:! by the c:onpilu. 'n1e max1l::lum
nest allowed for procedure and'function declarationa i. 5, and all proGram
aegmenes are restricted to 4K bytes of code.

The c:ompiler haa not undergone larse-scale production t.atine; for
thi. reaaon, no guaranteea are Ndc aa to its reliability. Considering the
ineerese uhich has been shown in the cOllipiler. we feel that we cannot justif7
delayin; it. rel..ae any 1003er.

.../3
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The PASCALcompiler _1 be acquired by sending the P~CAL Order Fora
8IcI the signed DISTRIBUTIO~AGR:J::&E;rftogether with $50 (payable to the
Depart8eat of Cocput.r Sci.nce, University of ilanitoba), to the PASCAL
D1atrlbution .~na~er.

The tape rillcontain the obj'!.ct nodules necessary to senerat. the
CC8p1ler aloae vith s.pl. JCL, test progr_s and a 'us.r's guid..

After a su1t8ble test period an updat.d v.rsion of the compiler -y
.. offered, but DO prasi8es to th18 effect are aade.

tie IIope tut f_ prob~ will be encountered.

~1 ... the eoc:1oHII _teria1 if you are interested in ordering the
8C8Piler.

IS

PASCAL D1atribut1oa Haaqar

.. .
"

., I ',. "7'
,

!j ,
"UNIVERSITY OF MINNESOTA,UniversityCompul.rCent.r

\;~: .! ~! l: !1WINemo ! 227 ExperimentalEnei_ri"e Bulldi",

I I

Min_poIis. Minnaota55455

July 16. 1975

To the Editor. Pascsl Hewsletter:

We at the University of Minnesota would like to participate in a Pascal
Vser's Group for North America to help distribute and support PASCAL.
In communications with various other sites: Alfred Towell at Indiana
Vniversity, Dave Tarabar at University of Massachusetts, and George
Richmond at Colorado Univer.ity. there .eems to be a desire to form
such an as.ociation. Perhaps a kind of conference would be appropriate
for letting .tarted.

The U8&se of PASCAL at our site has been heavy lately. PASCAL is being
u.ed in general applications on not only the KERITSS CDC6400 .tate-wide
ti8e.haring network but also at the University of Minnesota's batch
computing facility. a CDC CYBER 74. We have locally modified the PASCAL
.y.tem totally in a cos_tic way: fb:ing bugs. making interface changes
for the KRONOS2.1 operating system and making PASCAL available under
the TELEX ti..sharing supervisor available with KRONOS. A dozen or so
sites have our 8Odifications for interactive usage.' however we don't
know as yet how u.eful they are for IHTElCOM under SCOPE 3.4. although
Ur. A8aann of Zurich .eema to think we went about our change. in a decent
_y. which may make them a good model to follow.

We would like to caution other. about what "improvements" they make to
their iIIplementation of .tandard PASCAL.. For one thing the old compile

"

to core PASCAL compiler for CDC machines was changed by many people in
ways that violated the underlying principles of the language. For
example: siaplicity in design (~h1ch implies simplicity in description-
in other words. few exceptions to the rules); a specific infraction
being the addition of a .tep .pecification in !2r loops by one installa-
tion.

In reply to a letter to the editor of 6 August. 1974by George Poonen
in Pascal Hew.letter 110. 3. we would like to reply that we also deplore
"dialect_s" of PASCAL. However. BLAISE and SUE are not dialecta but'
other PASCAL-like languages. Further. the Axiomatic Definition and
the Revised RepOrt d.fine the .tandard ntic. and syntax of the lanaual..

* S.. the very int.r.stinl articl.: "An nt of the
~roar.-1ng Lanauaae PASCAL"by Niklaua Wirth in the
June, 1975 1 of SIGPLANHotic.s. Proee.dinaa:
IDternaCional Conf.reDee on ..l1able Software.

1'-
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If what i. ..aat ia tryiag to re.olve a .tandard for extenaiona to the

18I11\1&8e (.ucb a. a value-initialization facility) then that 18 another
que.tion. Parhap. thi. .hould be inva.tiaated.

To have PASCAL .uccaed at a liven inatallatio~ (with the loal of betaa

uaed a. 8UCh or 80re than FORTRAN) ..y require the local ..intaine~

recolD~tion of hi. or her re.oaaibility to aad power over the live. of

all the PASCAL UlU. affected. Alao con8ider the ideas put forth by

Prof. Willi.. Waite. Colorado Univer.ity, in a aue.t editorial to the

Yolo 3. NO. 3 1973 i..ue of Software Practice ~ Experience. He use.

the analoay of oraanis.. (lanlUiae proces.or.) in an eco.yst.. (computer

center). PASCAL i. a very aoo4 product which .ell. it.elf-but by aivial

the compiler inadequate lupport, it caa fail with certainty. Support

include. not only .imple availability, but allO publicity and all the

.other _enitie. of proara8ina life which now uke FORTRAN ea.y to u...

lxa.pl_. are utility routine., librarie., proara. preparation equlp88Dt

with the proper character .et., etc.

Thi. .ummer wa are en.aaed in additional aabancl8lDta to PASCAL'.

.upport at the Univer.ity of Miane.ota. The Computer Science Departm8Dt

here bat now adoptecl PASCAL throupout ice curriculua. Iy October -
will be will1n1 to ahare with other dt.. aeveral of the docUII8Dt. _

will have produced.

ADdrev Mickel aDd John Strait

Vaiver.ity Coaputar Ceater

227 Exper:l.lDental Engineerina

Uaiver.ity of M1DnllOta

H1DDeapol18. MIl S54SS

IiX/JS/b

\7

IJII(U DATALOGISIC IHUITUT 1C.IIHHltVHI UN.. HSITIT
SIGUItOSGAOf "', 01C.2200 lC'UHHItVH, OltHMltlt1C. TLF. (0') Tit ,.,,,

1Ir. George H. Ricbmond
University of Colorado
)645 Karine Street
Boulder, Colorado 80302
U.S.A.

Dear 1Ir. Riohmond.

July 25, 1975

JSIf/HG .

Having received your list of PASCALimplementations
I will a8k you to correct the information of our oompiler
thus,

Implementation Route ,
Implementation Status,

PASCAL-P1 Bootstrap
Complete, Available tor
distribution.

Sincerely

~. ~~~- \.~.---
J. Steensgaard-Jladsen

11
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PRELIMINARY DESCRIPTION O:F A
P.u;CAL COMPILER FOR UNIVAC 1100.'

"J.Steensgaard-Madsen

Datalogisk Institut

Sigurdsgade 41
.

DK-2200 Oopenhagen

DENIWU:
'

Representation of PASCAL programs.

Introduction.

The representation of PASCAL programs for UNIVAC 1100

i8 ba8ed on the standard representation using ASCII

character set. This is converted. to :FIELDATA usin~ the

rules fixed by UNIVAC, except for opening and closing

brace, { and 1 , which are not u8ed. This means that

1 is converted to A and that comments are 'enclosed in

(* and *).

~. following text d.scribes in short a PASCAL compiler
tor UNIVAC1100 _chin.s operaUnt; with EXEC8. The ayah.
1. d.v.lop.d troa a 7ASCAL 7 eoapiler obtained trem'prot-
t r JUklau. Wirta. !rke werk kS \)..n don. at Datale,i.k
x-atiht, Univ.raiv ef C.p~_ 8Y tar.. .tu4.ct'"

Re.trictions. (July 75 )

A&'aeX~
Jaa B8~1~ liel.c

llurik Sno,

Variable. ot type TEXT, .xcept INPUT and OUTPUT, cannot

be used. Page procedure is not implemented.

..., a t.acher

J8r,ea St 'aar4-Mad..n

"DISPOSE is not implemented.

:File components containing files cannot be ~8ed.

Standard procedures cannot be passed as parameters.

Fields of packed structur.. cannot be substituted fo~

!!!: paraaeters.

Sets must be over ba.e types conta1nin& at mo.t 72 values

( in case of DfTEGER it mu.t be a subranie contained in

o .. 71 ).

!h. pre.ent ( preliain&r7 ) '...riptien i8 not complete
.i.a nary detail, But tries to convey all relevant intor-

..tien to the va.t aajority ot user.. It should be u.ed
_,etaer with the book

20
. '7ASCAL U.er Manual and R.port_ ktUe.. J and lUklau. Wirth

1tIr1Jlc- Yarlq 1974
( :Lee 1a C88pa"~ .01_08 ao. 18 ).

I'



Additional standard identifiers.

const

!IE.!.

ALlALENG - 121
ALPA - PACXED .umAY [ 1 ..

HALl.! - PACon ARRAY ( 1 ..

ALJ'ALElIG ] or QHARI

6 ] or CHARI

procedure HAL!I

C* te~na'. eX.o~'10D *)

procedure MARX ( !!£ 1. I Ii!EGER ).
C* returns with I information to be used in reoolleotlnl

siorage allocated by a~baequent oalls of JEW *)

procedure RELEASE ( II INTEGER h

C* releases storage allocated by calls of NEW aince
the call of MARX that JllUsthave aet I *)

procedure WRITEPAGE;

(* advances the printer so that next line is printed

as fist line on a -new pag. *)

procedure CLOSE ( I!!: P I &n1 file );

(* this is a file operation, which JllUstbe execated

a8 the final operation on external files *)
,

Input I Output.

The procedures read and readln take as parameters variables

of type CHAR, INTEGER, REAL, HALFA,and ALFA. Except in case
of CHAR, where ~u8t one character is read, leading blanks

are skipped and ,the following characters are analised. In

"'Oas.. of ALFA( HALPA ) at most 12 ( 6 ) nonblank characters

are read and stored left justified and blank!illed. With

multiple parameters an error 8xit caused by an end of file

condition will only occur if EOr is !RUB prior to the call.

~I

Parameter specifioations.

A name may be associated with a apecification of formal

parameters. !his is done 1ft the parameter definition part

plaoed after the variable deolaration part. !he S1Dt~ i8

<parameter definition part> II-

iIE!i (parameter deolaration) .

{<parameter declaration> .\

<parameter declaration) ,,_ <parameter identitier> .
( <formal section) {. <formal aecUon>} ).

.

~e parameter names may then be used in the deolaraUon
ot procedures and functions

<procedure heading> II_
procedure <identl~ler>
procedure <identifier>

d
( <specification> ).

. <function heading) ,:_
function <identifier)

function <identifier>

<result type) ;/
( (specification> ), <result type>.

<specification) :._
t)
<formal section) {; <formal se~tion)1

<formal section> ::- <formal parameter .section>
I

procedure <iden:t;if1er> ( <parameter,identifier) )
function <identifier> ( <parameter identifier> )
<result type)

~is syntax allowes the complete specification of formal

procedures and functioD?which is required in PASCAL for
UHIVAO 1100.

. . .

22.
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Loop atatement.

~or hiatorical reasona the loop atatement ia inolu4~4 in

PASC~ tor UNIVAO 1100.

(loop atatement) &.-
loop {<atatement) ,1
!x:1t !! <expression) i, <atatement)}
a

n_ prograaach._

125m P1, !!!!!! B1, P2 .e!

18 equ1~ent to

Ia ~. ca.. .ta'...nt ca.e labels may be specitied by

.ubrang.. in usual notation. "!he tinal ~ in a case

.tat t 8&7 ~. r.placed by otherwise <statement) .eaning

t 'Uie.tataent tollo..,il1&otherwise will be executed it

.t ~. la~.ll" .tat t. i. ..l.c~.i tor .x...tien.

23

TECHNISCHE HOGESCHOOL TWENfE
ONDERAFDEllNG DER TOEGEPASTE WISKUNDE

Hr. C.H. Richmond

University of Colorado

Boulder Colorado 80302

Computer Center

ONDEAWEU: UNfUAJ(: TW15/INF/302 ENSCHEDE, II augustus 1975

Dear Hr. llicbllOnd.

Regarding the Itatul of the PASCAL-implementationfor the PDPII seriel.

Date: 8 augult J975

I8plementation Iouta: Pl..5CAL-PI. CroBl.Compiler described in PASCAL

to ee run on PASCAL IYlt.. for DEC-JO.

'lariat Machina PDPJI seriel. DO O.S. require8eDt8 (all modell).

I8plemeatation Statu8:Testphase nearing coapletion. Available for

Distribution by Dec. 1975.

Restrictions except for standardfiles INPUT & OUPUT,files

.are not implemented. JU8p out of procedure

DOt i18pleaented.

formal/,rocedure/functio. specification require..

Array-par88eterl with unspecified &ounds are

allowed. Functionl may deliver results of any

type.

bt..li..

Yours s~relJ,...
~ -.

Drs. C. Bran:

INICHeDE. DRIENI"LO. POIT8UI217 . TELEFOON: 11I420. .,,1 . TlLEX 44200

24



BASSER DEPARTMENT OF COMPUTER SCIENCE
School of Ph,slcs (Buildinl A28).
Unl"ersllr .f S,dn.,. N.5.W. 1006

15th August, 1975

Hr. G.H. Richmond,
University of Colorado,
Computing Centre,
36..5Marine St.,
Boulder, Colorado,
U.S.A. 80302

Dear Mr. Richmond.

In response to your circular of June 5. I am
providing the following information.

As Dr. Sedgwick recently left the Department in
order to take up a position in Toronto, the contact for
the local Pascal-P2 implementation ~s myself. The status
of the implementation is "progressing" with completion
anticipated around the end of this year. The main hold-
up has been the lack or documentation for the B1726's
operating system.

Since the B1726 i~~ser-microprogrammable and bit-
addressable. the implementation strategy is basically that
of microcoding the Pascal-P interpreter. (In fact. all
languages on the B1726 are implemented in this manner.> As
well. the compiler has been modified so that it supports
the EBCDIC character set and g~nerates "machine" instructions
which support bit-addressable data items of arbitrary length.
Our configuration parameters have been chosen as follows:
16777215. 25, 3... 8. ~ 72, 24, 16, 24. Please note that the
unit of storage is obviously the bit. and that the setsize
of 72 is arbitrary and will be extended to 256 eventually,
to al~ow sets of chars. Another consequence, of bit-
addressability is that the ~acked keyword becomes superfluous,
thus eliminating one "restr1ction" in the present compiler.

It is also encouraging to observe that initial
estimates of the compiler's size place it well below that
of the Burroughs-supplied compilers (including F~rtran.
Cobol, RPG>. with the exception of the Basic compiler.

Yours sincerely,

~~.J..t
25

University of Florida
Gal...vllI.. 32611

Intorcolleg. o.partIII8IIt.f
<OMPUTER AND INFORMATION SCIENCES

512 W.11 Hall

904.392.2371 Aupst 18, 1975

De... , I. C81 ..
TS AND SCIENCES.

IUSINISS ADMINIST.ATION

ENGlNU.ING

Mr. George H. Ric1nond
University of Colorado
Computing Center
3645 Marine Street
Boulder, Colorado 80302

Dear Mr. Richnond:

As I mentioned in our telephone conversation last week, I have successfully
transported the PASCAL'P' compiler to the TI 98OA, a 16-bit word minicom-
puter.

Machine requirements are:

1. Min1mWIIof 36K of lIain memory (4K for operating syst.)
2. disk
3. Silent 700 console with dual cassettes .

The P-code for the cOmpiler occupies 27,936 words (2 words/instruction) and
the loader-interpreter occupies 3,744 words. Storage in main memory is dy-
nllllically allocated so the system can be run on any lIIachine having at least
36K of main memory.

.

Since the p-code for the ccmpiler is so large (approximately 17.000 records)
it was physically split into three parts on a large ccmputer and transmitted
across telephone lines to cassettes. Then it was lIeried baclt into one file
on the TI disk.

Pertinent configuration parlllleters are:

INTSIZE. 1
REALSIZE . 2
CHARSIZE · 1
BOOLSIZE · 1

SETSIZE. 4
PTRSIZE. 1
STRGLCTH . 6
INTBITS . 15

Sincerely yours.

6~J.d~-
Gilbert J.Hansen
Assistant Professor
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Telephone: 23 0681. C8b1n'T_I' TeI.x: 68160 UNTAS

Infol"lll8tlon S(:lence Department.

Hr. RI(:hmond. 18th August, 1975.

. _ 011CM.I.88 18th August, 1975.

Useful Information for other Implementors: A few sheets showing the (static)
frequency of occurrence of each of the SC-machine Instructions Is
available on request, also doublet frequencies. This shows which
Instructions may be Ignored or simplified in interpreting ormacro-
expanding the code, and where most of the space goes ( and very
likely the time too). Since this route was discarded as unnecessarily
difficult, no dynamic execution frequencies are available.

- - - .....--...........-..-

Hr. G.H. Richmond.
CoInputlng Center,
university of Colorado,
BOULDER, COLORADO.

Also note that sets of 48 bits are sufficient to bootstrap up the
pascal-P compiler Itself (the largest set has 48 elements). The
statement in the documentation relating to 59 bit sets Is simply a CDe
hangover whl(:h has not been checked. This has slgnlftcan(:e to 48-blt
machines (as 86700).

Likely completion date: November/December 1975.
Dear Hr. Richmond,

In response .to your letter relating to communication between Pascal
18pleaentors, I (:an only heartily agree. I therefore give you the following points
relating to our work on Pascal-P2.

Yours sincerely,

.~: Incomplete (1975 August)

Purpose of Implementation: Investigation of portability; use of Pascal In
teaching.

.~: Piggybacking via PASCAL-1 on Cyber 72 to produce 8urroughs 86700 'assembly
code', thence 'assembly code' to be processed for route: This two-step
process separates the easy part (generating 86700 code) fram the hard part
(getting the 86700 to accept It).

l8pression of package: Far too little thought given to portability and to
documentation. Pascal-P2 stili betrays Its heritage as a CDC-biassed
product In subtle but annoying ways. though vastly better than earlier

.'.scals; It remains a test-bed product designed for a restricted purpose,
~d despite the clal.. ..de for It In the documentation. could be made
v.stly easier to port (whether bootstrapped or piggybacked).

A.H.J. SALE,
Professor of Information Science.

Haln Implementation difficulties: Doing sensible things on a highly structured
computer (without a linear von-Neumann memory) with multiple-word objects,
particularly allocated In the heap. It seems a great pity to have to forego
the many advantages of the 86700 architecture because of some of Pascal's
features, and yet trying to use all the good features may well lead to
excessive memory fragmentation and segmentation; also possibly complex
code generation for different handling of constructs. For example should
a11 ~c0rd8 be individual aegments? or should a simulated linear store
(- a large declared vector) be used to pretend to be a more conventional
machine?
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The Ihort-torm objective fo~ the 86700 compile-aslembl. Iystem ia to l ide

a back-up muonl ror atudul\t:8to uae lur PASCAL hum.work proble... aearUna in laCe
September. Our PDP-i1 equipment is not all her. yet, and we clearly will not be
ready to ua. the saall machinea with student. durin. the first few weeks of the

Fall Quarter. Over tho time period of eho acadomic yeKr about co ata~t, we will

almost certsinly have someone complete the job of makins a PASCAL compiler that

~n aenerate B6700 code directly. Yet to be ~esolved is the question of whether we

can map the PASCAL data structurea into the array-row structure. of the 86700

without doinl violence to the basic approach of the P-compiler.

The interpretive system is slow on the B6700, as might be expected. The major

consumer of time is the low level character processing in the 1NSYMBOL and NEXTCH

procedures. We have changed these procedures completely, so as to depend upon

installation intrinsic functions (Standard Procedures) that make use of the B6700

string processing hardware. The CETS\~ intrinsic returna information on each

successive token in an area of stack that serves as a scanner information block.

This provides a clean interface between compiler and interpre~er, but it runs about

half as fast as an earlier lesa-clean version (part way through the bootstrapping)

in which virtually all of the work of 1NSYMBOL was done in an ALGQL intrinsic.

The current B6700 interpretive version tak.. about 10 minutaa of proceaao~ time to

compile the source file from Zurich. We expect the compile-assemble venioD, and

alao the PDP-ll version. to run roughly five times faster than that.

Durins the next two months we will be up to our ear. in a1lisatora getting

this syst.. completed well enouih to use for teachinl. At a later atase. I would

be happy to ahare more details with you.

UN1VEJ\SlTY 01<"CALIfORNIA, SAN DIEGO.

oeP"RnIEI'tT OF "PPLIF.D PIIYSIC!; "NO INFOUI"TION SCIENCe

COMPUTER SCIENCE DIVISION. C-014

Ausu8e 22. 1975

Profesaor A.H.J. Sale
Univerai~y of Taamsnia

lox 252C. C.P.O.
Hobart.
Talmania 7001

Dear Professor Sale:

We are indeed work.ing with PASCAL on the B6700. Whether the work is of
immediate interest to you is another question. Making PASCAL into a stable B6700
product for users is a secondary objective of our project. Our primary aim is to
create an interactive student debugging environment on the PDP-Il. with virtually

all of the software written in PASCAL.

Sincerely.

. The overall objectives of the project are described in the enclosed project
proapectus. Students will interact with PASCAL on the small machines in a manner

very aimdlar to the debugging environment of AlL on IBM 360/370 systems. PASCAL

ia interpreted using a modified version of the Zurich P~achine recently released.

The main purpose of the modifications is to reduce the size of the compiled code

ao that the PASCAL compiler can fit within the limited core of a small machine.

Yes we have done the same kinds of statistical studies represented in the reports

you kindly sent. though our data is not in as elegant a form. We are confident that

the compiler' can be run on a PDPII with at least 20K words of memory. We are hopinl

to reduce that amount. further to perhaps 16K. when time permits. Currently the

interpreter is opera tin,. but has yet to be tried with the whole compiler on the

PDP-H.

Kenneth L. Bowles
Profe.aor (Computer

Science)

'!o

We ~re using the modified PASCAL compiler on the B6700 as a tool for developing
the new PASCAL aystem. and generating pseudo-code for the PDP-Il. Having started
with an interpreter for the Zurich P-Machine, we have progressed through varioua
atages of bootstrapping to get a system compatible with the PDP-ll.objective, and
the interactive system objective. Concurrent with the work using the interpreter.

we also have an advanced student programmer writing an assembler which converte

the compiler P-code output into directly executable 86700 code. The B6700 code

baa beeu executed with amall programa, and should be running the whole expanded

compileT within a week or ao. This compile-assemble system manages ita memory in one

large array in a faahion aimilar to that used on conventional machinea. We are
uaing tbe B6700 SWAPPEI for much of our batch work. and hence have been able to Ole

DIIECT (non-overlay.hl.) array .pac. for this purpose to enhance the .pe.d of the
proc... inC.
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LIST OF PASCAL bEFECTS

The. University of Tasmania'
___18C.8P.ll._ ,__

: _..,_ ,_ 18a18

The following errors end defects were found during the """I_t.tlon of the
"ASCALsyst_.

InforJll8tlon Science Dept.
1. Defects In the CG8pller'whlch .dversely .ffect the bootstr.pplng to different

CG8puters.

(.) Alllllllptions are ..de .bout the collnlng sequence of the ch.r.cter set which
.re neither warr.ntad nor defined In the .xlO8l concerning char.cter type.
In particular:

--.--......
-- ,tb Sept88ber. 1975.

Pascal-P Documentation

The translator .SSU88. that the character. '.' and ';' enclose all
operetors In the decl.r.tlons of

SSY, SOP, array ['.;..';']

The test ~Ich deter.lnes whether a character Is alphanU88rlc Is
fOI'8UI.ted as

ORO(CH) >- ORO('A') ANOORO(CH) <~ ORO(',')

(b) The CG8pller accU8Ulates errors only during the tr.nslatlon of . line of
source text. At the end of the transl.tlon the cOMpiler cannot deter.ine
aut_tlc.lly whether the gener.ted code Is correct, or whether the PASCAL
progr.. was In error or not.

Hr. Rlc/wond,
tomputlng Centre.
University of Colorno.
36ItS "-rlne St..
BOULDER, COLO.

Dear Hr. RlchIIIond.

I Ntve received. In response to some of my
correspondence. a copy of some error notes on Pascal-P
Getected by the University of Karlsruhe. The documentation
Is In Genaan, .nd I Ntve .ttempted to tr.nslate the sense

Gf the notes with the results .ttached. I hope that this may
be of use to other Pascal-P Implementors. I have asked the
Grlgln.tors to see If My tr.nsl.tlon accords with what they
thought they s.ld In case I have missed some idiomatic nuance
(technical Genaen te,.. .re quite as mystifying as English

CIneS until decoded; witness "bugs") and I shall let you
know If there any alterations or additions.

(e) The constant CHARSllE,which ... used to p._cerlze the compIler for
various COIIIpUters. Is """,Ioyed with the nlng "Storage unl ts per
character" .nd not "char.cters per stor.ge unit". While this Is clearly .et
out In the doc_t.tlon It Is unexpected.

2. Deliberate restrictions IMPOsedby the compiler.

(a) Only the first 8 characters of Identifier. .re significant In distinguishing
the8; r...lnlng characters .re Ignored.

Yours sincerely,
(b) String constants .re 11.lted to a ..xl8U8 of 16 char.cters.

). Errors In the COIIIPller.

(.) When transl.tlng . PASCALprogr.. which does not have the ter.IRatlng syMbol,
BID. the COMpiler hangs In an Infinite loop. The error Is In procedure
.EXTCH. It has the structure:

Ene I.
A.H.J. SALE,

Professor of Information Science.

31

PROCEDURE NEXTCH;

8ElaN

IF'£OL THEN BEGIN ..; EN~;
IF NOT EOF(INPUT) THEN

BEGIN read next symbol and assign value to global"

EUD ELSE WRITE(OVTPUT.'EOF ENCOUNTERED')

ENOj



a

In thIs cas, NEXTCH Is called by SKIP (via INSYH80L) until the terminatIng
symbol Is read. If NEXTC" In the compiler Is not altered, the complier
loops endlessly. An error exit In NEXTCHwould solve the problem but this
Is not permitted In PASCAL-Po (The error w.s prob.bly not notIced In the
eDC-lmplementatlon .s MUltiple calls to EOF with the value TRUE cause.
progr~dump In that system. This meaning of EOF Is not endorsed In the
PASCALdefinition and Is not obvious.)

(Ia) When In the procedure INSYH80L . sytobol Is read which does not belong to
the recognlsed symbols, an error Is signalled but the next symbol Is not
read In. When SKIP Inltl.tes the consequent se.rch to recover fro. the
error, the compiler finds Its.lf In a loop, as subsequent calls continue to
find the undefined syMbol.

'

(e) The verlable EOL should be Inltlallsed to the value FALSE (not TRUE),
since otherwIse the first actIon of the compiler Is to Issue a read
c_d, end the counting of source lines starn 8t two.

,. Aesthetic defects In the compiler.

(e) To comply with PASCAL-P, the LOOP-EXIT construction has had to be defor..d
Into a REPEAT-UNTILconstruction. The chenge was made with too narrow .
view, with the result thet tha constructions are MUch MOre difficult to
underst.nd. The loop construction, which Is to be found In MOst procedures,
his for example the following for. (taken from INSYH80L)1

REPEAT

WHILE eH . · · AND NOT EOL 00 NEXTeN;

TEST:-EOL;

I F TEST THEN NEXTCH

UNTI L NOT TIlT I

.' Cb) There Is an error,..ssage which Is emitted not only by error number 117,
but also with the message ''rIPE-lD' <i.d6raH!ul'>. This me...ge does not
..tch the source II~ and the following error-messages (and their lines)
In the procedure ENOOFLINE, but seems to be Issued Immediately when the
error Is recognlsed In the syntactic and se..ntlc analysis. The cause has
not been found despite an IntensIve search. Thereafter the layout of the
prograM listing, error nU8bers, and error text becOMes unrecognlsable.

S. 'roPertles of the compiler which .ffect Interpretation.

Ca) The 1:00000iler produces the c_nds as for all other obJecu for packed
arrays of characters (strings). Also at the level of the Interpreter
strings MUst be treated as arrays of single characters.

(b) Parameterlslng the compiler for the storeslze of sets (SETSIZE-2) does not
result In effIcient store utIlisation In the Interpreter. The formal
parameters of procedures are set up with the maxiMUMsize of objects of
type INTEGER, REAL. CHAR and SET. SI.llarly all load an~ store conmands
Ignore the type of the deta-types and are not par_terlsed. As a consequence
H the stack Is not to be full of obJuts all of the largest size, the load
and store Instructions have to Inspect type-tages In the Interpretive store.

Keeping type-tags (as Implied by ~ dIrect Interpreter ImpleMentation) II
Incredibly wasteful of store, and Isufflclent thought has been given to the
probl... of wordslze In clal.lng portability.

J

(e) The convention of the Interpreter Is not followed when code II generated
for formatted output of Itrlngl. 'or e~..,lel

WRITE (OUTPUT,' AlC' 110) Is CCIIIPlled to:

LCA 'AIC'

LOCI 10

LOCI 3

LAO 5

CIP WRC

The Interpreter expects the coda:

LCA 'AlC'

LOCI 3

LOCI 10

LAO 5

CSP WRC

NOTE I Translated frOll the orlglna' GERMANsupplied by the Unlverllty of
Karlsruhe (1975 August 11), with fr.. translation.

1975 Sept"'r 1
A.H.J. Sale,
Department of InforMation Science,
UniversIty of Tal88ftl.,
G.P.O. Box 151C,
HOBART, TASMANIA. 7001
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A. IDENTIFIC~TION

frogral:l n"'.''!Ie= Pl\~CrJ..J

Authors I B.W. RaveneL, C.B. Mason
Date~ 1 3ept~b9r 1975

PA:,X~j\I.Jis a co;npiler ~.lhich i.:ra:131uteB the hi",h-l~"ml l!lfl-;;u:'\gc
P.i\SCl\i.. 1:.0 <::'0 int:.n:,'1E',:Ui\te 1.1n9'\~:::~j~Jt'.!H1n. Th.is ccmpiler'::3F o=i-:-
ir.;111y \;:dl:!;;~a i,l1 rr.St:l..L, c.l)d us'.;:u to 'tranRlata itsal.: to ,j,:mi:.~.
The original P~"SC1\I. progr~ ~,s ~"n.:-::tuded in thG Janus tC>:i: as cc:n-
mcantF., j\ad r.'ZIYbo Ct::t..:r..-::tou by eol,!cting only tholJCI lineu \~hic:h ht""JA p01:iocl i.n i;h'~ fLr.[lt clmrl.\ct.(:]~ position. All other lin~3 ,,!v;uld
be iqn.c;A:~d d\u.-i..~9' e:;;;Ll'action, and the periods in pcsition 1 should
bo replaced by spa:es.

P",~C1\t. ~,s d~fino'.:1 in thl! foD.o\'1i,ng boe,k, \Ihich is ava:Uabl.a
from i,t:J pu.bli~;her (Springer-Verl..']) ~

Jer.zen, K., Wirth, N. PASCAr...User n;:mmll and Report.
L~~..::!.~~ N0t'"s in Ccm~~ 3ci~~, J.8 (197.1).

It iu :1c:Jces.<;aryto iJ'Iuicat~ i::;~aCho17."ilcte:.-cat of tho ho:: i:

computar on which P.'\SCJ\T...:r13 to be impll!oj,)(,\i:tcd, e.s the Cc,J::piler
must pruviue a mapping fl"Omthis c)l:1r.::.cter ar.t to j;t;:: ,.o','m.'in-
ternal roprosani:ations. l1e ar<3 p..-ov!din9 St1VOrnJ. sto:\ndard ch.!1r.ac-
tar sots from which one should be chvscn;$hould soma ot~er char-
acter set be required plcilsGBEmd a d.EltAiled c~ll3::ing seq\:ienca
for it.

Character sats avc:.ilable:

I.SCII (full sot, ~()-or 61-charactar sub3et)
I:I;CDIC
CDC display cede

As fI,n option, th:! cc;.1pilcr c...:1 p,;oou.;:c Jan'lIJ coel::! i.. which
th~ JAnus IItack or fmon<::,:w:.Il1:!:cpm:-1I\'1'3::; 1!: restricted t':l Q. d:,Dth
of one throl.'qh tho iU.~~of l"ia;::{;:d'i.:.::;...oruie... This: ",coyb) u;eful
for iroplemcnta.tio~~ on singl~ acc\'.:ii'..11ator 1~t:.chin'Js. Indicat:~
\-lith YOw'" ordar ~Jh~~he:r tha crJ:'1piJ '.!c. 'farsi-on of tho::cnmpil6r
ahould be so reutricted or not.

c. ~~~91!
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