












































































































































NOTE TO PUGN 

INTERIM REPORT - IMPLEMENTATION OF FOR-STATEMENT - I 

The note gives some comparative details on the implementation of for­

statements in two PASCAL compilers. As more information becomes avail­

able, it will be added to the list. See my earlier comments in a 

Note to PUGN on the Burroughs B6700 implementation. 

BAS I C TEMPLATE 

for v:=el to eZ do s; 

PASCAL-6000 .-cCDC Cyber range) 

The implementation produces code which is equivalent to the following: 

�~� templ = a register; 

temp2 = a temporary stack location; 

tempI :=el ; 

tempZ:=eZ; 

while tempI �~� tempZ do begin 

v:=templ; 

s; 

templ:= v+l; 

end; 

The consequences of this code on the precise action of the loop with 

the three questions I posed are: 

(i) the two expressions are computed before an assignment, so that 

v:=l; for v:=v+l to v+l0 do 5; 

will count from 2 to II. 

(i i) The exit value of v if the loop is never entered is its value 

before the loop is reached. 

(iii) The exit value of v is eZ if the loop is ever traversed. 

In addition, alterations of v from within the body of the loop do in 

fact alter the progress of counting, if they can be achieved. 

PASCAL for Burroughs B6700/B7700 (Tasmania) 

More details are given in the Note mentioned before. The code is 

generally equivalent to: 

�~� tempI a temporary stack location; 

temp2 = a temporary stack location; 

tempI :=el; 

tempZ:=Z; 

v:=templ; 

while v �~� �~�e�m�p�Z� do begin 

s; 

v:=v+l ; 

end; 

v:=invalidtagsixvalue; 

The answers are again: 

(i) as for PASCAL-6000. 

(ii) + (iii) In all cases the exit value of v is a special word 

which cannot be utilized as a value, but can be overwritten 

with a proper value. 

I �,�~�P�L�H�I�E�N�T�A�T� I ON NOTE 1977 February 17 

B6700/B7700 Pt1SCAL ELSE JtI USE 

In t roduct ion 

Many PASCAL implementations are inserting an ELSE clause in the CASE statement 

of PASCAL. This note puts the cases for and against, and proposes a 

pseudo-standard for any such implementations so that maximum compatibility 

between PASCAL �c�o�m�p�i�~�e�r�s� can be achieved. 

Aga i ns t 

The case against having an ELSE clause in a �~� statement is that it 

encourages a programmer to use the clause through laziness simply to save 

"riting a long I ist of alternatives. Thus \-Ihen an unexpected value of 

the case expression occurs, it is processed erroneously by the ELSE clause, 

rather than being one of the 'undefined' areas of PASCAL. The arguments 

here rest on implementors choosing to detect values of the case expression 

which do not match any label, and choosing to make such occurrences definite 

run-time errors. Such an interpretation is not mandatory. 
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For 

The arguments for an ELSE clause are regularity, and robustness. The regula 

argument comes from (i) examination of languages of similar age and utility, 

in most of which the feature appears, (i i) the analogy with .i.i.-~-else 

which may be viewed as a special version of ~, and (i i i) actual thought 

habits of good programmers. 

The robustness argument derives from the need to be able to write programs 

which are robust against all input, and all circumstances, and from the 

difficulty of handling all case statements without error. Long lists 

of labels are error-prone, and sometimes inappropriate. If the intention 

is that all values other than a specified few are to be similarly treated, 

then it ought to be possible to specify this. 

The B6700 implementation 

The implementation of PASCAL for the Burroughs B6700/B7700 computers develo~ 

at the University of Tasmania contains such an ELSE facil ity. The semantic 

features of this implementation are suggested as a pseudo-standard for PASCAL 

implementors who also agree that this is a necessary feature. 

A case without else 

If no else appears in a ~ statement, the 86700 implementation will 

raise a run-time error event, and terminate the program, if the case 

expression evaluates so as to match no case label. 

Rec.ommendation 1 

Tha:t aLe. ~mp.temen;ta;t;{.o 116 a n PASCAL fLegalLd .the above a/.) .the 

pfLeneM.e.d ,!>emaruCh on .th-iJ, 6uua;Uon OJtM.~ng ~11 a c.a/.)e 

6.ta:teme.m. 

A case with else, 

If an else clause appears in a ~ statement, then the B6700 implementation 

transfers control to the else clause for all values of the case expression 

which do not match an explicit case label. In all other respects an else 

clause behaves as a labelled clause. 

Re.c.omme.l1dation 

Tha:t .the above. be. fLegalLded a/.) .the m~~mum 6e.marue r,equ..Uceme.na 

on an we-e.tD.lL6e ~11 a ea/.)e-6.ta:teme.m. 10 an ~)J.tememation 

Mil eaU6e .the 6ame. eooee.t a/.) ~11 Reeommendatiol1 1 OOfL va.tuu 
06 .the ea/.)e-expfLu6~0I1 w~dt alLe olLU~de m dee.talLe,d fLange. 

(a/.) ~n .the .type.}, .they alLe el1eoUfLaged .to do 1.>0. Tw -iJ, 

fLe.tevan.t oH.ty .to ~p.temetJ.ta.tJ.aM .that A..Vle.tude an we-e.taMe.. 

Syntax of else-clause 

In the 86700 implementation, an ELSE can appear wherever a case-label can, 

except that there can be at most one in any case statement. Thus an ELSE 

may appear in a case-label list, though it is difficult to see why this 

would be done. This syntax is very easy to accommodate, and requires 

minimal changes to the CASESTATEfiENT routine in PASCAL-p4. There are no 

other syntactic changes. 

Reeommel1da.t.i.on 3 

loan ~p.temetJ.tatioll adopu an fLSE-e.tw,vJ e, .then .the above 

~yn.tax 6houU be JtegalLde.d (V; ~.tal1dafLd. Mo~Med ;,yntax ~ag!'"am6 
alLe a.t..;tac.hed. 

Styl istics 

The preferred style for a case statement containing an else clause has the 

else clause last, follmving all labelled clauses. 

Example of case with else 

thing := arithmeticoperator; 

thing := variahZeevaZvator; 
1 , ~ , ; ': 

thing .- separator; 

else: 

thing .- otherthing 

Arthur Sa I e 

Professor of Information Science 

University of Tasmania 

(Burroughs 86700 implementor) 

MODIFIED SYNTAX CHART FOR CASE-STATEMENT IN WIRTH-FORM 

z 
rn 
:::e:: 
C/) 

-0 

> 
G) 

rn 



Variable-parameters in Pascal 

Bill Findlay, 
Glas?ow University, Glasgow G12 8QQ, Scotland, U.K. 

The impression that variable-parameters in Pascal must be 
passed by reference is wid~spread (e.g. it appears in the books 
by Conway, Gries and Zimmerman and by Webster). However, I 
believe it to be a misconcept Lon stemming from the fact that all 
existing implementations have used reference passing. Many oth­
er controversies in the Pascal Newsletter arise from this failure 
to distinguish between language and implementation. My under­
standing of the matter is that (as in Fortran and for the same 
reason) both reference and value-result are valid mechanisms for 
variable-parameters. 

If we look at Section 9.1.2 of the Report we find only that 
the formal "represents" the actual during the execution of the 
procedure. ~ame binding is disallowed (thank Heavens!) by the 
rule that the index of a subscripted variable-parameter is 
evaluated just once, but reference is not specified. 

In the Axiomatic Definition, at axiom 11.2, it is stated that 
the variable-parameters and non-local variables accessible by a 
procedure-call must be distinct (no "aliaSing"). Given this 
condition, it is not possible to determine the parameter-passing 
mechanism by running a legal program. I conclude that any 
method which satisfies axiom 11.2 is allowable. 

This issue is not just of theological interest. The imple­
mentor has been given an important degree of freedom: he can copy 
the technique used by the Fortran system on his machine and 
thereby gain access to the enormous investment in Fortran library 
routines. 

I!:ter[~ct:12.~~":~: -th _.:~§S;~-Il n!:'S:L~23 - D. A. Joslin, University of' Sussex~ Computer 
Centre, Brighton, U.K. 18/5/77 

:i::l18 rccPJ.iro,,:::rd; of the HcviZ'f'd. nopcrt t'!:~_~-.:G T~:rU~;.:·t- 1-( C.cfi:r..:-:11. l'i:-::'1t 

fron the vej"~r- :::·t~:":'t of c~ }):~:og:t'n::J (;:ore ~_'r~'·!;C':::·8._11:.!! f"1'" iD cl.ci-ir..ca 

iLulJ8cliatc:;'y [,foGer ]{,,:-- ,~i\:E)y and liJi;AD(i'~:'.:)~~ X~= £"i'; ~~E'I'(f) ) ~est:.lto 

(ii) 

Ca.:Cd·<:~0r __ ;.d X'E:01.le;~t by a.ny dt~~'LiI(f :c'ccol~cl (tfh.ich -the pY0E:;2'"f!.!.'l 'I.-rill ~.:.ot 

&C·~UDJ.::"y process) 'i and 8econd a!1o. 8u.bseqnent r8quests cy {:er:QinB-l 

inpl.rL:; 

pny;C}~J)lJRE G}~I~Fr:{1JAL(VAR X:IU~AL); 

BEGIN lillADL!I; READ(:::) mill; 

;JJ1J1?3L!':( tS:'YP:i_~ A REAL N1Jl·132ERt); 

r;];T '.'(EflL (x) ; 

unIIJ:BL:n(tx =', x); 

to rule (U) above; 

(.x- 'luE'stion .lj,) 

(.;,. cet 2_ns\.,'8r .,:.) 

(.;~ :('8Bllonne t::> EL:!!3\-.'cr .;'. \ 

he h3.8 loac.8~ a P:::0C'''.co.;n b.a is to interac"!; wit}, 

a sar:1ple teletYIJe 383st0J1 r::hOi./ine ini:era0'GioD 

wi th CC21Il~'T viE'" III~[lEru~Ct.L .. 

en 
rn 
"""CJ 

-i 
rn 

Cd 

rn 

= 



_LISTING OF ,T CelIINT(1/) PROOUCfD ON 'MAY7' AT 11.49.48 

_OUTpUT RY LlSTFllF IN ',T.rC21' ON 13MA-V77 AT ".~O.44 usING U14 

coni" 

PASCAL rn~p, OpJFCTCC21INTPROG 
TypE STRING = pACK~D ARRAY [1 •• ,6] OF r.HAP, 
VAR ~! STRI~G: J,K, INTEGF': r. CHAR: 
PROCrnURF GFTSTRI~G(VAR S: STRING), 
VAR I, I"THER' AI A'RAY n •• 16] OF CkAR. 

nFGIN 
JlEAiHN: 
FOR 1.= , TO 16 DO RFADCA[Il): 
pAC'UA,1 ,S~ 
OJD. 

PROCFOURF GF.TINTEGFR(VAP I,INTEGERI: 
RFGIN 
HADI N: 
OFADel) 
FNO. 

PROCEPUO. GETeNAReVAR r., C"~R): 

RfG '" 
HADIN: 
OEADtO 
FtJD. 

BEGIN 
WRITFlNC'N! TNfRE •• lFA~E 'YPE IN YOUO NAME'II 
GETSTRINGCS) , 
WRITFLN('GlAn TO HfET ~I'IJ, ',S): 
REPEAT W.!TFlNt'TVPE IN A UkOlF NUMBEr'): 

GFTJNTrr.ER(J): 
WRITElNI'Ann ANOTHEO'): 
r,FTtNTrr.FR(IO: 
tJrHTFLNl 'YOUR I-.ttlt-'RERS ARF-f ,.J, I ANO. ,110: 
WRITFlNt'TIIFIR SU~ T~·,J+K,., ANn THEIW DIFFERENCE 1~',J~K): 
WWITFlNl'S~AlL WE TRV AGAIN?I): 
GFTCHARlC) 
UNT!L ell'Y·: 

WRITELNC'GOODS,E, '.5) 
END. 

:::~AL COMPILE •• pASQ/2A r~USSFX VFRSlnN 001) ON 04/05/77 AT ,,'49/44 
OPTloN(SI ~FLErTEoI NoNr 

1~.19.51~ LlSl'FILF INT~RACT,NUM~fR 
o .t,'llJACRI'J INTF.RACT D.A.JrJSLIN. n~"'1~Y77 

IlL *LPO 
CE 
Ic'>J !,T???? 

5 ')? .... ? 

6 AS *CRO, ! 
7 F.R ! 
~ RP CfO:., DP,LS,I]L,P!W'j 
9 E,' 0 

10 IF F"AILCFILE *CRO), dL *CRO 
II RP F>i.CM 
12 R,~ 

I!.?· 20. S~- LdAD CC~l I NTPRiJG .. CdRESK 
12.21.05- INTERACT 
~l THERf~ - PLEASE TYPE IN YdUR NA:~E 
~ IlAVI D 
GL4f) Til MEET YiJU, D~VI D 
TYPE IN A WHOLE NU<'1RF.R 
.. 1~3 

AND ANUTrlER 
- 67 
YiJUR j'lW1B!':HS ARE 123 AND (:, 7 
THE.lR SUr'l IS 190, AND TH.EIR DIFFERENCE IS 
S~ALL W~ TRY AGAIN? 
... Y i-~S 
TYPr". IN A i~HUI...E NUM8ER 
- -I 
.4Nf) ANUTHER 
• 77 
¥tlUR Nl),"18Er.::, ARE -I AND 77 
T>iF:l:", $lJ,"j IS 70' ANJJ T,",EIR DIFFF.:-RF.i'iCE IS 
SHALL W~ TRY AGAIN? 
.. Vi-:S,. :ji'lCE ':"10~E 

TYP~ iN A W~JLE NUM8ER - , 
Y!J'L~ ~lJ"I~I<:.~.c; ~'~F 5 A,'ll) 901 

I.,FJ~ 00'1 IS 90R, AND TrlF.l;~ DIFr~F~ENCIi.· IS 
S~ALL W~ TRY AGAIN? 
- Nu TdANx 
(Uljil4Yr~, D.A.V D 

1?26.n1 FRf *LPO ,18 lRANSFERS 
12.?6.0A FRE .CRO ,10 TRANSFE~S 
n • n 3 : HAL HO , iJK 
/£Nt) IJF ;'oiACRCt 



MAC H I NED E PEN DEN TIM P L E MEN TAT ION S 

---Pascal Implementations Summary---

(* This section summarizes all the information that we have on all 
Pascal implementations, in the checklist format. *) 

Amdahl 470 

(* See implementation notes for IBM 360/370. *) 

Burroughs B1700 

In a letter dated November 3, 1976, Tony Gerber (Basser Dept. of Computer Science, 
School of Physics, University of Sydney, Sydney, N. S. W. 2006, Australia; Tel. 629 1122) 
reported several persons who have worked on B1700 implem~ntations. They are: 

Elliott Organick's group at the University of Utah, using Brinch Hansen's Sequential 
Pascal. 

P. Schul tess and K. Hauserman at the University of Zuerich, who each worked on (separate) 
projects. 

P. Albrich, Univers'ity of Karlsruhe, Germany, was working with Concurrent Pascal. 

M. Ellison at the University of Newcastle-upon-Tyne was using Pascal-P "version 1.On. 

Burroughs B3700, B4700 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. R. M. Lansford; 3620 Greenhill Rd.; Pasadena, CA 
91107; 213/ 351-0206. P. L. McCullogh; Tektronix 60/666; P.O. Box 500; Beaverton, 
OR 97017 (503/638-3411 x2397). W. C. Price; 28282 S\~ Mountain Road; West Linn, OR 97068 
(503/644-0161). 

2. MACHINE. Burroughs B3700, B4700 (with Accumulator operator.) 

3. SYSTEM CONFIGURATION. MCVP 5.7 and Time Sharing System 

4. DISTRIBUTION. No plans at present--the need has not arisen. 

5. DOCUMENTATION. Foreward to program listing; in form of supplement to Pascal User 
Manual ~ Report. (* This is apparently not machine retrievable. *) 

6. MAINTENANCE. None. Development has terminated. tllf you find' em, f ix' em. II 

7. STANDARD. 
Unimplemented: 

real arithmetic 
formal procedures and functions 
files, .(except text files INPUT 
and OUTPUT) 

Extensions: 
segmentation 
symbolic procedure call tracing 
stack checking and statistics 
packing is optional 

8. MEASUREMENTS. 
Pass 1: 4000 lines of Pascal, compiled @ 1000 lines/min. 
Pass 2: 2500 lines of BPL, taking 45 sec. to generate code for Pass 1 of the compiler. 

A minimum of 110K bytes is needed for a logical (reasonable) segmentation 
of the compiler. (* Size and execution speed of code produced not reported. How this 
compares to FORTRAN and other languages not reported. *) 

9. RELIABILITY. Good, but not excellent. (* Number of sites using compiler not reported. 
Date first released not reported. *) 

10. DEVELOPMENT METHOD. Compiler was bootstrapped from an early PI compiler obtained from 
CalTech. The compiler consists of two passes. The first is written in Pascal and emits 
augmented P-code. The second pass (written in BPL, a PL/360-like assembler) generates 4700 
code from the P-code. The first version of the compiler was written by Mike Mahon in 2 
person-months. An additional 8 person-months have been expended in teaching the compiler 
about such things as optimal variable size and alignment, segmentation, etc. 

II. LIBRARY SUPPORT. (* No information prOVided. *) 

Tektronix, Inc. 
June 8, 1977 

Mr. Andy Mickel 
PASCAL User's Group 
University Computer Center 
227 Experimental Engineering Building 
University of Minnesota 
Minneapolis, Minnesota 55455 

Dear Andy: 

Thank you for the incredible amount of effort you have put intu 
making PUG work. Please, however, don't use anymore of that ugly 
c.hartreuse paper. 

As to the Burroughs 83700/84700 PASCAL implementation reported by 
Dr. Lansford in PUGN#8: Due to the efforts of Burroughs' management, 
the (spare-time) project has been cancelled. We understand that 
inquiries through Burroughs Medium Systems Plant have been answered 
with "Ask your local Burroughs representative. 11 The reports we 
promised on certain interesting aspects of our implementation 
(segmentation, optimization, augmentation of P-code, etc.) have 
been delayed (perhaps indefinitely), as we are no longer associated 
with Burroughs Corporation. 

Herewith, however, is a short comment arls1ng from our attempt at 
understanding the full implications of PASCAL's file structure. 

Truly, 

lJL~> 
William ;.~i~~~ 
Instrument Research Group 
Tektronix Laboratories 

WCP:pt 
Attachment 
cc: Dr. R.M. Lansford 

P. L. McCullough 
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Burroughs B5700 

Bruce A. Pump lin, Department of Computer SCience, University of Wisconsin - Eau Claire, 
Eau Claire, WI 54701, has promised us a report on the progress of his Pascal-P based 
implementation for the B5700. Last we knew (76/08/25), the compiler-interpreter was 
working. 

Burroughs B6700/7700 (Tasmania) 

1. HIPLEMENTOR/DISTUBUTOR/MAINTAINER. A.K.J. Sale; Dept. of Information Science; 
University of Tasmania; Box 252C G.P.O.; Kobart, Tasmania 7001 Australia; STU 002 23-0561 
x435. 

2. MACHINE. Burroughs Model III B6700, B7700 

3. SYSTEM CONFIGURATION. Burroughs MCP version 11.8 (with few (minor) local mods). 
Minimal system to operate not known, but unlikely to be any B6700 that small--storage 
demands are low, and little else is critical. 

4. DISTRIBUTION. Both 7 and 9 track magnetic tapes available. (* Cost not reported. *) 

s. DOCUMENTATION. Supplement to Pascal User Manual and Report available; a dictionary­
style "Reference Manual" is in preparation but is not yet complete (77/4/20). (* Not known 
if this documentation is machine retrievable. *) 

6. MAINTENANCE. To be maintained for teaching use within the University as well as larger 
aims. Reported bugs will be fixed as soon as possible. with patch notices to users. 
Duration of support not yet determined; several other developments are also pending. 

7. STANDARD. Restrictions: Program heading: reserved word program is synonymous with 
procedure; no parameters (files) are permitted after the program heading. Reason: cue 
anachronism of no utility in our installation, and likely to be confusing. Set constructor 
of form A •• B not implemented. Reason: future plan. FORTRAN control character on print line 
not implemented. Reason: a ridiculous feature to standardize. Full Pascal I/O not 
implemented. Reason: future plans. Present I/O scheme is like Pascal-l. Extensions: 
Various reserved words, character set transliterations. Burroughs comment facility_ ELSE 
in CASE. File attributes in declaration. Format declarations. Extensive 
Burroughs-compatible compiler options. (Pascal control comment option mode not 
implemented). 

8. MEASUREMENTS. 
compiles about 20% slower than FORTRAN or ALGOL, but in about 2/3 of 

their space (for test programs about 4-5 K words on average 
instead of 8-10K). Elapsed compilation times similar, though 
Pascal slower. Speed should be improved by eventual tuning. 

executes at same speed as FORTRAN and ALGOL (code is very similar and 
optimal) and takes generally longer elapsed residence time 
primarily due to MCP intervention to create new segments for 
record structures (not present in FORTRAN/ALGOL). Elapsed 
residence times about 20% greater than equivalent ALGOL. 

9. RELIABILITY. Excellent. Only one system crash during testing attributed to Pascal. 
Compiler now in use at 3 sites. Compiler has been in use since 7&/10. First released to 
outside sites in 77/4. 

10. DEVELOPMENT METKOD. Compiler which generates B6700 code-files which are directly 
executed by the B6700 with MCP. Written entirely in B6700 ALGOL. Kand-coded using Pascal-P 
as a guide/model. All other paths offered much more difficulty due to special nature of 
machine/system. Person-month details not kept, and project proceeds in fits and starts as 

teaching intervenes. Project has thus far been limited to two people: Prof. A.H.J. 
and R.A. Freak (Support programmer). Sale 

11. LIBRARY ~UPPORT. There is as yet no BI~UI~FO in the code-file so that it is not 
possible to l1Rk Pascal to modules compiled by other language processors, but the system 
contains an extended set of predefined mathematical functions. 

Burroughs B6700 (San Oiego) 

1. IMPLEMENTOR/UISTRIBUTOR/MAINTAINER. Distributor: Henry Fischer; UCSD Computer Center; 
University of California - San Diego; La Jolla, CA 92093; 714/452-4050. Implementors: Mark 
Overgaard; Jim Hadden: same site. 

2. MACHINE. Burroughs B6700 

3. SYSTEM CONFIGURATION. (* No information provided. *) 

4. DISTRIBUTION. Scheduled to start in mid-summer, 1977. (* Information on cost, magnetic 
tape formats, etc. was not prOVided. *) 

5. DOCUMENTATION. (* No information provided. *) 

6. MAINTENANCE. Unknown at this time. 

7. STANDARD. (* No information prOVided. *) 

8. MEASUREMENTS. Current compile speed is 5000 line/min; but expected improvements could 
make that 10,000 lines/min--as fast as the Burroughs Fast Algol compiler. (* Size and 
execution speed of code produced not reported. *) 

9. RELIABILITY. Unknown at this time. (* Number of sites using this compiler not 
provided. Date of first release not reported. *) 

10. DEVELOPMENT MET~OD. Real compiler, written in Pascal which produces native code for 
the B6700. (* Person-hours to create compiler not reported. *) 

11. LIBRARY SUPPORT. (* No information provided. *) 

Burroughs B6700 (New Zealand) 
-----------------------------

1. IMPLEMENTOR/UISTRIBUTOR/MAINTAINER. Chris Bishop; Computing Centre; University of 
Otago; P. O. Box 56; Dunedin; NEW ZEALAND; (Tel. Dunedin 40109 x890). 

2. MACKINE. Burroughs B6700 

3. SYSTEM CONFIGURATION. (* No information provided. *) 

4. DISTRIBUTION. Tapes can be written in any of the following formats: 
a) 1600 bpi, PE, 9 track, B6700 library tape 
b) 800 bpi, NRZ, 9 track, B6700 library tape 
c) 1600 bpi, PE, 9 track, USASI Multi-file tape 
d) 800 bpi, NRZ, 9 track, USASI Multi-file tape. 

(* Costs for tapes not reported. *) 

5. DOCUMENTATION. 
retrievable. *) 

Brief notes on usage available. (* Not known if this is machine 
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6. MAINTENANCE. (* No information provided. *) 

7. STANDARD. (* No information provided. *) 

8. MEASUREMENTS. 
compilation space-- (* No information provided. *) 
compilation speed--Compiles the Karlsruhe B6700 compiler in 90 sec. of processor time. 
execution speed--, (* No information provided. *) 
execution space-- (* No information provided. *) 

(* How this compares to FORTRAN and other languages not reported. *) 

9. RELIABILITY. Unknown at this time. Compiler in use at 3 sites. (* Length of time 
compiler has been in use not reported. *) 

10. DEVELOPMENT METKOD. Karlsruhe 86700 compiler-interpreter translated from Pascal source 
to Burroughs Extended Algol. Produces symbolic code for a hypothetical stack machine.' This 
symbolic code must be assembled to produce absolute machine code which may then be 
interpreted. Both the assembler and interpreter are written in Extended Algol. It is 
planned to convert this Algol version into a true compiler for the 86700; work will start 
in earnest about July of 1977. (* Person-hours to create compiler not reported. *) 

11. LIBRARY SUPPORT. (* No information provided. *) 

Burroughs B6700 (Helsinki) 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Antti Salava; formerly at Dept. of Computer 
Science; University of Helsinki; Toolonkatu 11, SF-00100; Helsinki 10, Finland; Present 
address: Munkkiniemen Puistotie 17-A13; SF-00330 Helsinki 33, Finland; phone: 90-486288. 

2. MACHINE. Burroughs 6700 

3. SYSTEM CONFIGURATION. (*Unknown *) 

4. DISTRIBUTION. None; project not yet complete. 

5. DOCUMENTATION. We are currently (77/1/17) preparing a report on our Pascal 
implementation. (* Not known if this will be machine retrievable. *) 

6. MAINTENANCE. None, project not yet complete. 

7. STANDARD. (* No information provided. *) 

8. MEASUREMENTS. Unknown; project not yet complete. 

9. RELIABILITY. Unknown; project not yet complete. 

10. DEVELOPMENT METHOD. The compiler is written in Burroughs Extended Algol and generates 
B6700 machine code. (* Person-hours to create compiler not reported. *) 

11. LIBRARY SUPPORT. (* No information provided. *) 

CDC Cyber 18 and 2550 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Jim Fontana, Control Data Corporation, 
3519 W. Warner Ave., Santa Ana, CA 92704 (714/754-4102). 

2. MACHINE. Control Data Cyber 18 and 2550. 

3. SYSTEM CONFIGURATION. (* the Cyber 18 is a self contained interactive system. *) 
Dennis Nicolai (CDC, Minneapolis) reports that the Cyber 18 and the 2550 have similar 
instruction sets, and that the compiler is a cross-compiler which runs on Cyber 70's and 
170's. Code is linked and 'down loaded' to the Cyber 18 and 2550. 

4. DISTRIBUTION. Control Data Corporation. 

5. DOCUMENTATION. CDC Manual 
documentation available. *) 

88988500 A. (* Apparently no machine retrievable 

6. MAINTENANCE. CDC supported Communications Front End software. 

7. STANDARD. Unrevised Pascal language definition with extensions. I/O is hardware 
def ined. 

8. HEASUREMENTS. (* No information available. *) 

9. RELIABILITY. Excellent. (* Number of sites using system not reported. Date of first 
release not reported. *) 

10. DEVELOPMENT METKUD. The compiler is derived from the compiler for the CDC 2550 front 
end processor, which in turn was derived from the old Zurich Pascal-6000 (1972) compiler. 

11. LIBRARY SUPPORT. (* No information available. *) 

CDC 3200 

A local rumor is that John Urbanski, West Bank Computer Center, 90 Blegen Hall, 
University of Minnesota, 269 19th Ave. South, Hinneapolis, MN 55455 USA (612/373-3608), 
is working on an implementation of a subset of Pascal for the CDC 3200. 

CDC 3300 

We have not heard any news from either of the following two implementors for over two 
years, in spite of several attempts by us and others to reach them. 

P. J. Voda, Computing Research Centre, Dubravska 3, 885 31 Bratislava, Czechoslovakia, has 
a version of Pascal operational on the 3300. This version includes concurrent constructs 
(not the same as Brinch Hansen's), and several large software projects were implemented 
using it. 

Lou Beverino, Computer Center, California State University, Northridge, CA 91324, is 
known to have received Pascal-P2. 

CDC 3600 

This 1s another case of the "two-year silence" (see CDC 3300). You are welcome to try 
contacting Marcel Dupras, Institut de Programmation, Tour 55-65, l1-Quai Saint Bernard, 
F-75 Paris, France, who was listed by George Richmond as having completed an 
implementation on the 3600. 
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CDC 6000, Cyber 70, Cyber 170 (Zurich) 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. 
Distributors: 

-(Europe, Asia, or Africa) 
Urs Ammann 
(* same address as implementor *) 

-(North or South America) 
George H. Richmond 
Computing Center: 3645 l-larine St. 
University of Colorado 
Boulder, CO 80309 USA 
303/ 492-8131 

-(Australia, New Zealand, or Oceania) 
Carroll Morgan 
Basser Dept. of Computer Science 
University of Sydney 
Sydney, N.S.W. 2006 
Australia 
629 1122 

Implementor: 
Urs Ammann 
Institut fur Informatik 
Eo T • H. -Zent rum 
CH-S092 Zurich 
Switzerland 
01/ 32 62 11 

Maintainer: 
John P. Strait / Andy Mickel 
University Computer Center 

227 Experimental Engineering Bldg. 
208 SE Union St. 
University of Minnesota 
Minneapolis, MN 55455 
USA 
612/ 376-7290 

2. MACHINE. Control Data 6000 series, Cyber 70 series, and Cyber 170 series. 

3. SYSTEM CONFIGURATION. Minimum central memory-49K words. Operates under Scope 3.4 and 
Kronos 2.1. 

4. DISTRIBUTION. Tape format is Scope 3.4 internal binary, 7 track, unlabelled, 800 bpi. 
Specify: person responsible for mainta-ining the system. your hardware, operating system, 
and character set (ASCII or Scientific, 63 or 64). From Switzerland cost is S.Fr. 100 
(includes cost of tape; do not pay in advance, you will be billed); from Colorado cost is 
$60 for new recipients (includes tape and documents), and $35 for old reCipients (includes 
tape but not documents); from Australia cost is $A30 (tape and documents). New 
installation notes will be machine retrievable in Release 3. 

5. DOCUMENTATION. Machine retrievable supplement to Pascal User Manual and Report and 
documentation of library support package will be available with Release 3. 

6. MAINTENANCE. Will accept bug reports at Minnesota for forseeable future. Expect to 
issue Release 3 in 1978. 

7. STANDARD. Nearly full standard. Restrictions include: standard procedures and 
functions cannot be passed as actual parameters; file of file is not allowed. Extensions 
include: additional predefined procedures and functions; segmented files. 

8. MEASUREMENTS. Compilation speed: 10500 characters per second on a Cyber 74; 54 
seconds to compile the compiler. Compilation size: 46K (octal) words for small programs; 
57K for self-compilation. Execution speed: see 7600 statistics, below. Execution size: 
binaries can be as small as 2.4K, compared with Fortran minimum of over 10K. 

9. RELIABILITY. Excellent. The compiler is in use at 139 known sites. First version of 
this compiler was operational in late 1970. The present version was first released in l-lay 
1974. 

10. DEVELOPMENT METHOD. Bootstrapped from the original Pascal-6000 compiler, but developed 
in a 6 pha~e stepwise refinement method. Approximately 1.5 person years. 

11. LIBRARY SUPPORT. Allows calls to external Pascal and assembler subprograms and Fortran 
(FTN) subprograms. The user library supplied with the system contains many routines in 
addition to the standard. 

CDC 7600, Cyber 76 (Manchester) 

(* See announcement elsewhere in this issue. *) 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. This compiler is essentially the Pascal 6000 
compiler modified to fit the 7600 and Cyber 76 machines. The run time system is based on 
that of Hans Joraanstad at CERN, Geneva, Switzerland (see Pascal News #4). Improvements by 
H. D. Ellison; A.P. Hayes; UMRCC; Oxford Road; Manchester M13 9PL; England, U.K.; (061-273 
8252). 

2. MACHINE. Control Data 7600 & Cyber 76. 

3. SYSTEM CONFIGURATION. SCOPE 2.1.3, 32K SCM. 

4. DISTRIBUTION. Contact R. J. Collins at address above. A distribution aggreement must 
be Signed and the cost is 50 pounds sterling. 

5. DOCUMENTATION. Same as Pascal-6000. 

6. MAINTENANCE. The situation is unclear at present. UMRCC will assist with bugs in 
the 7600 dependant code (runtime system) only. Currently UMRCC and Minnesota will work 
together on a common release for Release 3. 

7. STANDARD. Same as Pascal 6000. 

S. MEASUREMENTS. Compilation speed is about 57,000 characters/sec. Compiler compiles 
itself in less than 10 sec. Pascal execution speed has been measured by using the obvious 
encoding in Pascal of Wichmann's Synthetic Benchmark (see Computer Journal Vol. 19, #1). 
The Units are in kilo Whetstones. 

------------------------------------
compiler and 
optimisation level 

no runtime 
checking 

array bound 
checking 

--------------------------------------------------------
ALGOL 4 (OPT-5) 
Pascal 
FIN (OPT-2) 

1996 
6850 

945 

1230 
6240* 
3174** 

--------------------------------------------------------

Compiler 
prOVided 

* Using T+ option--all run time checks included. 
** Forces OPT-O. 

will recompile itself on a 'half-size'(32K SCM) machine. (* No information 
on size of compiler or object code produced. *) 

9. RELIABILITY. 3 sites; as reliable as Pascal 6000 (Zurich). (* Date of first release 
not reported. *) 

10. DEVELOPMENT METHOD. Cross cOClplled from Cyber 72 compiler. Based on Zurich 6000 
compiler with necessary additions for this machine. (* Person-hours to develop compiler 
not reported. *) 

11. LIBRARY SUPPORT. Same as Pascal 6000. 

CDC Omega 4So-I, 480-11 

(* See implementation notes for IBM 360/370. *) 



CDC STAR-100 (NASA) 

Replv to A\\'l or 

National Aeronautics and 
Space Administration 

Langley Research Center 
Hampton Virginia 
23665 

125A 

Dear Andy: 

NI\S/\ 

JUN ~A 1977 

This is to inform you that a PASCAL implementation has been completed 
for the CDC STAR-100. The details are: 

1. Implementors: 

2. Language: 

3. Machine: 

4. Operating System: 

5. Documentation: 

6. Reliabili ty: 

7. Distribution: 

8. Implementation: 

Douglas D. Dunlop 
Dept. of Mathematics 
College of William & Mary 
Williamsburg, VA 23185 

John C. Knight 
Analysis and Computation Division 
NASA Langley Research Center 
Hampton, VA 23665 

The PASCAL p4 subset of PASCAL. 

Control Data Corporation STAR-lOa. 

STAR O/S. 

At present, only the compiler listing. 

Compiler correctly compiles itself. 

No formal mechanism. Write if you are 
interested. 

The compiler was developed from PASCAL p4. 
Two forms exist and both compilers generate 
STAR machine code. They are a 6000 based 
cross compiler which produces object Modules 
for input to the STAR loader, and a STAR 
resident compile and execute system. 

Our experience with PASCAL p4 has been very satisfactory and we con­
gratulate the developers. In less than six man weeks of effort, the 
PASCAL p4 compiler was modified to generate STAR-lOa machine code, 
and the compiler which was produced successfully compiled itself on the 
STAR-lOa. 

Sincerely, 

~hn C. Knight 
Aerospace Technologist 
Programing Techniques Branch 

CII IRIS 50 (Nice) 

1. IMPLEMENTOR/DISTRIBUTOR/MAI~TAINER. Olivier Lecarme; Unlversite de Nice; Laboratoire 
D'informatiquei Parc Valrose, 06034 Nice Cedex; France (51 91 00). 

2. MACHINE. CII IRIS 50. 

3. SYSTEM CONFIGURATION. Siris 3 operating system. (* Minimum hardware requirements not 
known. *) 

4. DISTRIBUTION. (* Unknown, project not yet complete. *) Expected to be available by end 
of 1977. 

5. DOCUMENTATION. (* No information provided. *) 

6. MAINTENANCE. (* Unknown, project still underway. *) 

7. STANDARD. Will implement exactly Standard Pascal. 

8. 11EASUREMENTS. (* Unknown, project not yet complete. *) 

9. RELIABILITY. (* Unknown, project not yet complete. *) 

10. DEVELOPMENT METHOD. Various approaches tried. Tool compiler developed using Pascal-P, 
Pascal-E subset, intermediate machine oriented languages, and the Nagel trunk compiler 
used to write a true compiler. (* Person hours to implement system not reported. *) 

11. LIBRARY SUPPORT. Will produce modules for the linkage editor. (* No information 
provided on external and other language subroutines, separate compilation, automatic 
source inclusion, or symbolic post-mortem dumps. *) 

ell 10070, IRIS 80, XDS Sigma 7 (Pa-ris) 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAIN~R. 
Implementor: Distributor: 
Didier Thibault Pierre Maurice 
17 rue GAY-LU55AC UER d'informatique-Universite Paul Sabatier 
F-75005 Paris FRANCE 118 route de Narbonne 
527 6 85 F-31077 Toulouse FRANCE 

(61) 53 11 20 x300 

2. MACHINE. CII 10070; CII IRIS 80; ~)S Sigma 7. 

3. SYSTEM CONFIGURATION. SIRIS 7 & SIRIS 8 (CII operating systems; also easily available 
on other operating systems, see implementation description.) 

4. DISTRIBUTION. Compiler source and assembler code are available on magnetic tape free. 
Just send a tape (mini if possible) to distributor. 

5. DOCUMENTATION. Users Manual (in French); Sept. 1975. (* Not known if this is machine 
retrievable. *) 

6. MAINTENANCE. Maintained from July 74 thru Jan 78. 

7. STANDARD. 
Full standard with following extensions: 

-separate compilation of Pascal program 
-symbolic post mortem dump of variables & procedure in case of abort at execution time 
-'value' feature for initialization of variables 

:z: 
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-'packed' variables implemented 
-extensions to 'read' and 'write' for use in an interactive environment 

8. MEASUREMENTS. 
compilation speed--1800 Pascal lines/min.; 

2400 characters/sec; versus 
1200 characters/sec. for FORTRAN. 

compilation space--to run the Pascal system: 
30 K words with overlay; 
45 K words without overlay. 

execution speed--dependant on program profile; compared to FORTRAN: 
FORTRAN Pascal 

matrix multiplication 1 1.6 
recursive program 1 0.3 
character count on file 1 0.2 

execution space--(* No information provided. *) 

9. RELIABILITY. Good to Excellent. This is release 3 of this compiler. The compiler has 
been tested since 1974 in 30 installations. 

10. DEVELOPMENT METHOD. Full compiler generating object code for the linkage editor. 
The compiler consists of 

a MONITOR: programmed in CII's local assembly language (2K 32-bit words). 
It links the Pascal program to the operating system and controls the 
execution of the Pascal program. All operating system dependancies 
are located in this moniter. To get the compiler available on some 
other operationg system,the rewriting of this moniter is neccessary. 

a COMPILER: written in Pascal itself, it consists of 4800 lines. It is a 
one pass compiler with top-down syntax analysis, separate compilation 
of Pascal programs, symbolic post mortem dumps, and several specific 
options. The compiler is fully bootstrapped so that any user may 
adapt it easily to a specific need (change the table sizes, specific 
features, etc.). 

a LIBRARY used by the linkage editor. 
(* Person-hours -to create compiler not reported. *) 

11. LIBRARY SUPPORT. Separate compilation of Pascal programs implemented. (* No 
information on subprogram libraries. *) 

Computer Automation LSI-2 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Computer Automation; Naked Mini Division; 18651 
Von Karman; IrVine, CA 92713; 714/ 833-8830; TWX:910 595 1767. 

2. MACHINE. Computer Automation LSI-2 (16-bit minicomputer). 

3. SYSTEM CONFIGURATION. Computer Automation OS. Minimum hardware: moving head or floppy 
disk and 32K Memory. 

4. DISTRIBUTION. Distributed on floppy disk for $900. 

5. DOCUMENTATION. User's Guide explaining the use of Pascal under CA-OS. (* Apparently no 
machine retrievable documentation. *) 

6. MAINTENANCE. Fully supported including acceptance and response to user trouble 
reports. In the near future, standard Pascal I/O will be implemented. 

7. S~~DARD. Implements Sequential Pascal which varies from standard Pascal. Missing: 
reserved words file, goto, label, packed; mixed type arithmetic; standard functions: ODD, 
EOLN, EOF, SQR, ROUND, SIN, COS, ARCTAN, LN, EXP, SQRT. Restricted to 2 levels of static 
nesting. Has extended 1/0 and file access methods. 

8. MEASUREMENTS. (* No information provided. *) 

9. RELIABILITY. Very good. (* Number of sites using system not reported. Date first 
released not reported. *) 

10. DEVELOPMENT METHOD. Seven pass compiler. (* Method of developing compiler not 
reported. Number of person-hours to implement compiler not reported. *) 

11. LIBRARY SUPPORT. Automatic formatting option implemented. (* No information provided 
on separate compilation or subprogram libraries. *) 

CRAY-l (Los Alamos) 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS SCIENTIFIC LABORATORY 

(CONTRACT W-7405-ENG-36) 

P.O. BOX 1663 

LOS ALAMOS. NEW MEXICO 87545 

IN REPLY 

REFER TO: C-11 Jilly '(, 1T11 
MAIL STOP: 2':1 b 

1. 

Dear And y: 

Despite I)ob J~hnson's rather discoura~ing letter, (~AS­
CAL Newsletter '6), PASCAL still lives on the CRAY-1. We n~w 
tl8ve a new version based on Sassan Haze~hi's P-corie Post Pro­
cessor concept (P.~. 07). Current plans are to extend P-code 
and the P-code translator to provide cede ~enerati0n f"or the 
I';odel compiler. 

I enclose an 11-point Mewsletter-style descrintion of 
our impleolentation, the User's Guide Addendum, ~nd ~V check 
for $~ i'or next year's P.U.G. membership. 

Implementors: 

The compiler was bootstrapped by John Montague and 
Michael Powell. Many of the code templates were taken 
from Bob Johnson's cross compiler. Nearly all changes 
and improvements since the bootstrap was completed are 
due to Forest Baskett and Linda Zucconi. We can all be 
reached at the following address: 

Los Alamos Scientific Laboratory 
Group C-11, Mail Stop 296 
P. O. Box 1663 
Los Alamos, New Mexico 87545 
(505) 667-7877 
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2. Machine: 

Cray Research, Inc. CRAY-l 

}. Operating System: 

Benchmark Operating System (BOS), a LASL modified ver­
sion of the CRI CRAY-OS Version 1. 

4. Distribution: 

Distribution is arranged on an ad hoc basis. All 
(both) current CRAY-l installations have -a copy. 

2' Documentation: 

Short write-up on the differences between CRAY PASCAL 
and Standard PASCAL, plus instructions for use. 

6. Maintenance: 

I· 

8. 

We will maintain CRAY PASCAL at LASL as long as we find 
it useful. The compiler is still undergoing develop­
ment, and new versions will probably be complete re­
placements rather than updates. A project is underway 
to use the P-code translator as a code generator for 
Model, a LASL-developed language which will be used for 
much of our new CRAY-l operating system. 

Standards: 

CRAY PASCAL implements the. subset of PASCAL defined by 
the PASCAL-P compIler wIth a few extensions toward 
Standard PASCAL and several of the PASCAL-6000 prede­
fined functions and procedures. 

Compiler Implementation: 

CRAY PASCAL is written in PASCAL and consists of two 
separate programs, the PASCAL-P compiler (version 2 
extended by Sassan Hazeghi of Stanford University t~ 
the equIvalent of P4, and further modified at LASL) and 
the P-CODE translator which converts P-CODE into CRAY 
Assembly Language (CAL.) Despite some character set 
problems, both programs currently run on the CRAY-l and 
on a CDC 6600 under NOS. Some statistics on our imple­
mentatIon are: 

Lines of source code 
P instructions generated 
CAL instructions generated 
Size of code (64-bit words)* 
Compile, translate, 
assemble time (CPU sec.) 

P-compiler 
4400 

23,500 
38,100 
18,200 

43 

* this includes the run-time package 

Translator 
3900 

19,100 
36,500 
18,400 

40 

The compiler and translator run-time are currently dom­
Inated by the character by character 1/0 (about 50% of 
the total time). One of our current projects is 
dIrected toward improving the run-time support. 

2. Reliability: 

Most of the programs we have compiled were first de­
bugged with PASCAL-6000, so error recovery hasn't real­
ly been tested. The P-compiler has had quite a bit of 
use at Stanford. No errors in the generated code have 
been detected for several months, and we have compiled 
and executed John Banning's 10,000 line PASCAL Analyzer 
program (PASCAL Newsletter '6). 

10. Method of Development: 

CRAY PASCAL was bootstrapped using PASCAL-P and PAS­
CAL-6000. A total of 5 machines (CDC 6600, Cyber 73, 
7600, Data General Eclipse, and the CRAY-l) and 3 char­
acter sets were involved in the bootstrap process. Ap­
proximately 6 man-months were required. Both implemen­
tors have previously modified batch OS/360-370 com­
pilers to run interactively under ORVYL/370 (including 

July 7, 1977 
ALGOL-W, PL/C, and Sassan Hazeghi's PASCAL-P compiler) 
and are experienced system programmers. Neither imple­
mentor had ever used a CDC 6600 or a CRAY-l, or written 
large PASCAL programs before the project started. 

Subsequent development has been done using a PDP-11/70 
running UNIX, with a link to the CRAY-l for compilation 
and testing. 

11. Libraries, External Compilation, Etc. 

No libraries are currently available or planned. 
External procedures (declared as FORTRAN, though actu­
ally requiring PASCAL calling conventions) are support­
ed and have been used. Limited separate compilation is 
supported by allowing second level procedures (pro­
cedures declared in the PROGRAM block) to be entry 
points. 

Data General Nova/Eclipse -- Introduction. 

Since the announcement in PUGN 8 of a Data General implementation by R. E. Berry, 
we've witnessed a lot of activity this summer. As an experiment. we are going to try to 
get everyone together here! 

Thanks to Rodney Thayer, Central Research Group, P.O. Box 451, Harvard, MA 01451 
(617/772-2306) "ho "rote 77/07107: "a few people in my area (myself included) are 
investigating R. E. Berry's U. of Lancaster PASCAL for the Data General NOVA. If I am 
closer than England for somebody, they are welcome to write to me to find out about 
Lancaster Pascal." 

On 77/8/12, Gregg Marshall at the National Oceanic and Atmospheric Administration in 
Denver, CO 80200 (303/499-1000 x4482) wrote out a checklist for the Lancaster NOVA Pascal 
implementation, "in case they haven't sent one, too. 1I (They hadn't.) Its information is 
included in the summary below. 

Other NOVA implementations have appeared by Ted Park, A. J. Hurst, and Rafael Bonet -
see below. H. S. Magnuski, Gamma Technology, 800 Welch Road, Palo Alto, CA 94304 
(415/326-1661), wrote on 77/7/21 that he is trying to obtain several NOVA implementations 
for evaluation. Hopefully he will report his findings to PUGN. On 77/8/9, Bruce 11acKenzie, 
Computervision Corp., 201 Burlington Road, Route 62, Bedford, MA 01730 (617/275-1800), 
announced that "we will be implementing Pascal on Data General's NOVA's and NOVA 
compati.ble machines running under our own operating system •. " 

Also, Larry Iialsh, ROLM Corp., 4900 Old Iron Sides Drive, Santa Clara, CA 95050 
(408/988-2900) is looking at Pascal-P for the ROLM 1664, a ruggedized NOVA. 
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Requests for Data General implementation information have come from: 
77/07/11: Doug Kaye, Computer Services, Du Art Film Labs, 255 Ilest 55 St., New York, 

NY 10019 (212/757-4580). 
77/07/14: Mike Tiller, 2501 N. Lancaster Lane #178, Plymouth, MN 55441 (612/546-6687). 
77/06/08: C. A. Miller, Dept. of Physics Nuclear Res. Center, University of Alberta, 

Edmonton, Alberta T6G 2N5. 
77/08/10: Kevin Driscoll, 330 SE 11th Ave., Minneapolis, MN 55414 (612/331-2133). 
77/08/16: Bruce K. Ray, Polymorphic Computer Systems, P.O. Box 3581, Boulder, CO 80303 

(303/443-5362). 
77/03/14: Wayne Seipel, James Peterson, Computer Science Dept., University of Texas, 

Austin, TX 78712 (512/472-1773). 
-Andy Mickel 

Data General ECLIPSE (Loma Linda) 

LOMA LINDA UNIVERSITY LOMA LINDA CAMPUS 
LOMA LINDA, CALIFORNIA 92354 

June 3, 1977 SClENTIFICCOMPUTATION FACILITY 

Dear Andy, 

I thought this might be the first, but I see from the latest 
newsletter that at least one other Data General version exists. 

However, I would like to report another Pascal P4 system solely 
designed for the Data General Eclipse Series computers with 
floating point hardware (since the Eclipse enhanced instruction 
set is heavily used, my Pascal will not run on a Nova). 

I would be willing to disperse DG compatible dumps of the system 
to interested users who supply their own mag-tape. I am not 
in a position to supply documentation, so interested parties 
would· still need to get the implementation kit from the University 
of Colorado. 

To ease the implementation, I used a single size data unit 
64-bits for everything. A virtual memory (paging) scheme is 
employed so that the system will run in almost any memory 
confi gura ti on. 

The assembler for PCODE and interpreter are both written in DG 
assembly language. I am quite pleased with the speed of the 
system, it takes something over an hour to compile the compiler 
(-4000 lines of code). This is only 4 times slower than th~ 
vender supplied FORTRAN compiles! (And the Pascal system 1S 
interpreted with software paging!!) 

The specifications of the system are as follows: 

worksize = 
memory size 
integer size = 
real size = 

64 bits 
64K words 
32 bits used in all calculations (64 bits stored) 
64 bits 

I have implemented the entire interpreter except the transcendental 
functions and the I/O of 'real' data. The transcendental functions 
are, at present, of little interest so I may be several months 
before implementing these. I/O of 'real' data is needed, I am 
working on it and will have it ready in a couple of weeks. 

I have read several comments in the PUG newsletter indicating 
how many people perceived the bootstrapping process as being 
rather difficult -- indeed, the implementation kit seemed to 
indicate this also. I would like to offer my encouragement to 
those who try by pointing out that the implementation kit we 

received from George Richmond at the University of Colorado 
was quite complete and bug free. I was able to have the compiler 
compile itself correctly after less than one man-month effort. 
All-in-all, I am very satisfied with the results. 

Ted C. Park 
Technical Specialist 

TCP:map 

cc: George Richmond 

Old address: 
Ted C. Park 
Scientific Computation Facility 
Lorna Linda University 
Lorna Linda, CA 92354 

New address: 
Ted C. Park 
Medical Data Consultants 
Suite 302 
1894 Commercenter West 
San Bernardino, CA 92408 
714/ 825-2683 

The Scientific Computation Facility is a Biotechnology Research 
Resource supported in part by NIH grant RR 00276. 

Data General NOVA (Canberra) 

THE AUSTRALIAN NATIONAL UNIVERSITY 

Dear Andy, 

DEPARTMENT OF Computer Science 
BOX 4, POST OFFICE, CANBERRA, A.C.T. 2600 

22 June 1977 

The department of Computer Science, Australian 

National University, is implementing PASCAL-P for a Data 

General NOVA from the Zurich P-4 portable compiler. The 

system is intended for cafeteria style student use and 

will require processor + 32K memory, disk, card reader and 

line printer as a minimum hardware configuration, and runs 

under RDOS. It is not intended at this stage to distribute 

the system, but interested people may write to A.J. Hurst, 

Department of Computer Science, ANU, Post Office Box 4, 

Canberra, A.C.T. 2600, Australia. The estimated completion 

date is late 1977. 

John Hurst 
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Data General NOVA 840 (Barcelona) 

5 June 1977 

Dear Mr. Mick~l: 

tG:,~~':'~~(iCi'u 51' Q. 
ordenadores eleclronicos 

rocofort, 98· 100 

'ole!. 1931 3854100 

telex 53095 
barcelona· 15 

Pascal User's Group 

I have received Pascal Newsletters #5 and #7 on the same en­
closure from the University of Southampton, Great Britain. What 

about *67. 

My company, SECoINSA-TEL~SINCRo is a holding owned by the spanish 
government for the development of the national computer lndustry. 

We bought CALTECH'S SOLO SYSTEM to experiment it as a software 
tool running in the DGC'S NOVA B40 at the research & development 
department. The NOVA is used as a software factory. 

Enclosed is a short report about our ·implementation. Sorry but 
distribution is not planned. 

I have personnel interest in PASCAL, sO the address in the PUG 
mailing list is my home address. My office addre~s is the impl~ 
mentors' address below e 

Sincerely yours: 

/!\~ 
~ \ 

RMB/tg 
cc: P. Brinch Hansen 

1.- Implementors: 

Rafael M. Bonet 
Arsenio Lago 
Ram~n Cervell~ 
TELESINCRO S.A. 
Departamento de Investigaci~n y Desarrollo 
Rocafort 100 
Barcelona 15 
SPAIN 
Phone: (93) 3254100 

2.- Machine: 

Data General Corp. NOVA B40 

3.- Operating System: 

SOLO SYSTEM 

\Rafael M. Bonet 

\ 

Minimal Hardware Configuration: 

CPU options: 

Memory 
Disk 

Tape 
Printe'r 
Card Reader: 
Console 

Floating Point Unit 
Automatic Multiply/Divide Unit 
Real Time Clock 
Memory Map&Protection Unit (MMPU) 
44Kw, minimum 
DIABLO model 33 (2.5MBytes) 
AMPEX model DM44B with western Peripherals Interface 
WANG CD BOD bpi, 9tracks, 45 ips 
TALLY 200 Ipm with Data Products Interface 
DOCUMATION 600 cpm with Documation Interface 
Standard 

Also supported by the system: 

Second Console 
4060 Multiplexer 
as much memory as supported by the MMPU 

4.- Method of distribution: 

The SOLO SYSTEM and its distribution is not a company objec­
tive. Thus, we have no plans for distribution. But we shall 
study each request of a system copy. 

5.- Documentation available: 

Our system is an implementation of the CALTECH'S SOLD SYSTEM. 
The languages description is given in two CALTECH Manuals: 

- Concurrent PASCAL report. 
- Sequential PASCAL report. 

The system works in interpretive mode. The NOVA interpreter, 
an assembly program, is documented in spanish. 

6.- Maintenance: 

The high level coding (CPASCAL or SPA5CAL) was writen at the 
CALTECH by Per Brinch Hansen's team. Neither CALTECH nor Per 
Brinch Hansen (now at the 50uthern California University) pr£ 
vide maintenance for this software. 
The low level coding (the NOVA interpreter) is responsibility 
of our team, but our structure does not allow a formal main­
tenance. Of course, we accept error reports. 

7.- 5tandards: 

CALTECH sequential PA5CAL is not a standard PA5CAL implemen­
tation as you can found in the CALTECH report. 

B.- Compiler / Interpreter: 

The system is interpretive. The only potion in target machine 
code is an assembly program, called the kernel, with a size 
of 5K words of 16 bits. The PA5CAL interpreter, included in 
the kernel is 2 K words long. The 50Lo 0.5. runs interpreti­
vely and is coded in Concurrent PASCAL. The SOLD runs seque~ 
PA5CAL programs. The compilers speed is about 90 char/sec. 

9.- Reliability: 

The kernel reliability is excelent. 
For the compilers, some not important bugs were detected. S£ 
me of them were fixed. In general the reliability is good. 
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10.- Development method: 

,he tapes from CALTECH were used to implement a bootstrap so­
LO SYSTEM running under DGC'S Real Time Disk Operating System. 
Then we developed our stand-alone SOLO SYSTEM. 
The system can produce a backup tepe. This tape is loaded 
into disk by means of the IPL operation and an AUTOLOAD program 
writen at the begining of the tape. 
Once the tape on disk the system is loaded by IPL. 
For the people interested only in sequential PASCAL: 
it is posible to write an interpreter (or compiler) of seque~ 
tial PASCAL, changing the SYSTEM CALL instruction from a 
branch to concurrent code to the actual execution of the fun£ 
tion required. As Per Brinch Hansen says, it is a 1 man month 
work, but it doesn't exist a documentation about how to doit. 

Data General NOVA (Lancaster) 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. R. E. Berry and A. Foster; Dept. of Computer 
Studies; University of Lancaster; Bailrigg, Lancaster LAI 4YX, U.K.; 65201 (STD 0524). 

2. MACHINE. Data General Nova series (2/10, 820). 

3. SYSTEM CONFIGURATION. RDOS 4.02/5.00 operating system; 32K core, disk backing store. 

4. DISTRIBUTION. Cassette tape or 2.5 Mbyte cartridge disk. 

5. DOCUMENTATION. A user manual is provided. 

6. MAINTENANCE. No formal commitment to provide support; Release 2 under development and 
will subsequently be consolidating bug reports accepted on Release ~. 

7. STANDARD. Pascal P4 subset accepted. 

8. MEASUREMENTS. Typical runtimes compare favorably with those of other languages 
generally available on the Nova. P-code is generated, assembled and then interpreted. 
(* Compilation and execution space requirements not reported. *) 

9. RELIABILITY. (* Thought to be good. Number of sites using system not reported. Date 
first released not reported. *) 

10. DEVELOPMENT METHOD. Originally 
was written from scratch in Pascal; 
assembly language. 

cross-compiled from a CDC 7600. The P-code assembler 
the P-code interpreter was implemented in Nova 

11. LIBRARY SUPPORT. (* No information provided. *) 

DEC PDP-8 Minnesota 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. John T. Easton, 612/373-7525; James F. Miner, 
612/373-9916; Jonathon R. Gross, 612/835-4884; Address correspondence to: Pascal Group; 
SSRFC; 25 Blegen Hall; University of Minnesota; 269 19th Ave. South; Minneapolis, MN 
55455; 612/ 373-5599. 

2. MACHINE. Digital Equipment Corp. PDP-8/e 

3. SYSTEM CONFIGURATION. 
OS/8 version 3. Hardware required: 

-KE8-E (EAE with mode B instruction set) 
-RK8-E disk, or other direct access mass storage device with at least 131K 12-bit words 

(e.g., DF32 or RF08). 
-16 K minimum of core/RAM. 32 K is highly recommended. 

4. DISTRIBUTION. Not yet ready for release. 

5. DOCUMENTATION. Machine retrievable supplement to Pascal User Manual and Report (about 
25 pages), in preparation. 

6. MAINTENANCE. A policy has not yet been determined. 

7. STANDARD. Emphasis has been placed on close adherance to the Pascal User Manual and 
Report. There are two major restrictions: a) Parameters may not be procedures and 
functions. This restriction will not be lifted without full type checking (which requires 
a change in the Pascal Standard). b) Files may be declared only in the main program, and 
files may not be components of arrays, records, or files; nor may files be allocated with 
the procedure NEW. Minor restrictions: set size-96 elements; maxint-8,388,607 (2**23-1). 
Full ASCII character set is supported. 

8. MEASUREMENTS. 
Execution speed--roughly comparable to FORTRAN IV (F4). I/O seems to be 

faster than FORTRAN, while computation seems slower. 
Execution space--Interpreter takes 12K, space needed for P-code and run­

time storage depends on program. 
Compilation speed--much slower than F4. We hope to make some improvements 

in this area. About 30 characters/sec. presently (77/07/30). 
Compilation space--65K 12-bit words to compile itself. 

9. RELIABILITY. Fair to good and improving. The system is has been in use at 1 site since 
76/11. 

10. DEVELOPMENT METHOD. As with most languages on the PDP-S, Pascal makes use of an 
interpreter (a modification of P-code) written in PAL8. The compiler (about 5400 lines, 
based on Pascal-P4) and assembler are written in Pascal. All standard procedures are 
written in PAL8. Because of the design of the system, the implementation is not suitable 
for real-time applications. On the other hand, the implementation does provide 131K words 
of virtual memory for code and store. Effort involved has been 1 person-year for 
applications programmers without previous experience writing compilers. 

11. LIBRARY SUPPORT. Currently (77/07/30), none. 

Digital Equipment Corporation (DEC) PDP-II -- Introduction 

At one time last year (PUGN 6-7) Steven Schwarm and C. E. Bridge at DuPont wrote to 
say they were coordinating a DECUS SIG Pascal. W~ thought they would coordinate PDP-II 
implementations. Well, they haven't, and they have not been communicating either. We've 
heard that DEGUS SIG Pascal is in other hands. 

Interest in PDP-II Pascal has been high. But from our point of view there are far too 
many Pascals on the 11 to wade through. 

A few comments: Electro Scientific Industries Pascal for the 11 has received another 
good report - see the letter from Wayne Rasband. Structured Systems has come up with an 
implementation which runs on many operating systems including UNIX. The highest quality 
RSX-ll system we've had reports on comes from Stockholm. Finally, we have news of UNIX 
Pascal from U.C. Berkeley. 

Jim Shores, with the US Navy in Connecticut, phoned on 77/05/24 and reported he had a 
Brinch Hansen interpreter running as a task under RSX. Also he phoned Bob Lucas at NBS in 
Maryland and found out that Bob doesn't think too much of his own RSX implementation. With 
all the others around now, that's okay. 

See also HERE AND THERE News section under David Miller, Matli Karlnen, John 
Nunnally, Alfred J. Hulbert, Martin Tuori, and Aron Insinga. 

-Andy Mickel 



Dear Andy: 

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 
PUBLIC HEALTH SERViCE 

ALCOHOL, DRUG ABUSE, AND MENTAL HEALTH ADMINISTRATION 

NATIONAL INSTITUTE OF MENTAL HEALTH 

July 14, 1977 9000 ROCKVILLE PIKE 

BETHESDA. MARYLAND 20014 

AREA CODE 301 TEL,656....4000 

I suspect that readers of the PASCAL Newsletter may get the impression 
that there does not exist a reliable standard PASCAL compiler for the 
PDP-II that is useful for production work, but from our experience this 
is simply not the case. We are using the compiler from Electro Scientific 
Industries (ESI) under the RT-ll operating system on five different PDP-II 
systems (11/03, 11/04, 11/20, 11/34, 11/40) for real-time laboratory 
applications and image processing. We have found ESI PASCAL better suited 
for process control type applications than the DEC FORTRAN. It generates 
in-line as opposed to threaded code. It allows direct aCcess to I/O device 
registers as opposed to requiring subroutine calls. It provides a more 
efficient interrupt handling capability and allows insertion of assembler 
language statements in-line. 

ESI PASCAL has also proven more practical for use on small PDP-II con­
figurations, such as a 16K llV03 with dual floppy disks, because it re­
quires less memory and disk space. The ESI compiler (written in MACRO) 
is half the size of DEC's FORTRAN compiler and the PASCAL run-time support 
library is one-third the size of the FORTRAN library. 

DEC POP-II (ESI) 

Sincerely, 

// ",~ 
"/r"": 7 ,""{, 

Wayne Rasband 
Section on Technical Development 
National Institute of Mental Health 
Bldg. 36, Rm. ZA-03 
Bethesda, Md. 20014 
301-496-4957 

1. IMPL&MENTOR/DISTRIBUTOR/tiAINTAINER. John Ankcorn; David Rowland; Electro-Scientific 
Industries; 13900 NI, Science Park Dr.; Portland, OR 97229'; 503/ 641-4141; TELEX: 360273. 

2. MACHINE. Any model Digital Equipment Corp. POP-II. 

3. SYSTEI1 CONFIGURATION. Minimum of 16K words. Operates under RT-ll. Currently 
(76/11/02), an RSX-IIM implementation is underway. 

4. DISTRIBUTION. Compiler, support module, cross referencer, text editor and instruction 
manual available for $1500. (* Tape formats, etc. not reported. *) 

5. DOCUMENTATION. Over 70 page machine retrievable instruction manual. Currently 
(76/11/02) working on more. 

6. MAINTENANCE. One year of unlimited fixes and updates, followed by annual subscription 
service. (* Reported by users that IIvendor seems to be re'sponsive in terms of support". ,II) 

7. STANDARD. Full standard plus extensions: additional features for real-time hardware 
control; separate compilation of procedures; Macro (assembler) code in line insertion; 
actual core addresses of variables can be fixed (giving access to eKternal page 1/0 
addresses at the Pascal level. 

8. MEASUREMENTS. 
compilation speed--About 3500 characters /second, on the PUP-II model 05. 
compilation space--very economical-it can compile 3000 line programs in 

28K on PDP-ll/40. No overlays are used in the system. 
execution speed--about twice as fast as the DEC FORTRAN IV and many times 

faster than DEC BASIC. i\ worst-case "number-cruncher' 
example ran at 40% faster than the DEC original FORTRAN. 

execution space--very economical-much of the space improvement over DEC 
FORTRAN is due to the smaller support module for Pascal. 

9. RELIABILITY. Excellent--far better than DEC FORTRAN. In use since 75/11. (* Number of 
sites using compiler not reported. *) 

10. DEVELOPMENT METHOD. Single pass recursive descent compiler written in Macro-il. 
Hand-coded based on University of lllnois bootstrap (with extensive changes) in about two 
person-years of effort. First compiler written by both implementors. Compiler translates 
source into l1acro-ll which is then assembled and linked to the support module for 
execution. 

11. LIBRARY SUPPORT. Separate compilation of procedures with load-time insertion and 
linkage is implemented. 

DEC PDP-ll (Los Altos) 

.:: $ structured systems 
corporation 

343 Second Street, Suite K 

Los Altos, California 94022 

415 321 8111 

STRUCTURED SYSTENS CORPORATION is pleased to announce a new Pascal compiler for 
the DEC PDP-ll. The STRUCTURED SYSTEMS Pascal compiler (PASCAL-SS) was designed 
and implemented by the team of A. Ian Stocks and Jayant Krishnaswamy, who 
previously developed the University of Illinois Pascal-ll compiler. 

The PASCAL-5S compiler is itself written in PASCAL and is self-compilable. It 
translates Pascal source programs directly into machine code. The language 
implemented is closely based on Jensen and vlirth's revised report (1975) with 
a number of language extensions and additional features aimed at large-scale 
system development in a production environment. Versions of PASCAL-5S are 
implemented or under development to run under the most popular PDP-ll operating 
systems, including DOS, RT-l1, RSX-l1 and UNIX. 

Many features have been incorporated into STRUCTURED SYSTTI~S PASCAL-SS which make 
it one of the most powerful and convenient-to-use Pascal systems for a production 
environment. Extensive compile- and run-time error checRing and reporting 
features are incorporated in the compiler. Compiler '$' options include an 
identifier cross-reference, automatic formatting/indentation of source listings, 
conditional compilation of sections of the source, a macro-expansion pass (similar 
to DEFINE in Burroughs Algol), and textual inclusion of library files in the 
source stream. ~tensive object code optimization may be specified. 

Programs and routines may be defined in separately compiled modules and linked 
together. User-controlled overlays permit very large programs to be compiled and 
executed under severe core constraints. 

Anyone wishing additional information on PASCAL-5S should contact: 

Martin Rattner 
STRUCTURED SYSTEMS CORPORATION 
343 Second Street, Suite K 
Los Altos, California 94022 
(415) 321-8111 
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DEC PDP-ii (Stockholm) 

2 

4 

'tockholer 
19l1-('i-li~ 

The ne~5lptters ~re really lnterrestiGQ to reaa, 
alth0lJ~n aistribution is somp~nat slow. 

Ifonen the r-:'ay issue finallY a~;r;earp.C1 in the €nQ of July 
J fou-nr:l that 1 had mixea un rr,y o"",n "GOreS5 In 
the ; 'l'l pte IT! e n tat ion n ~ t e (j esc. r i t: ; nc;o u r P () ~ 11 co fll rJi l e r .. 
J enclose an update~ version. 

1 ( 01 ) 

AS you can also see, I have oeCl~e~ to dlstriLlute t~e 
compiler ~yselt~ ~r Schwar~ ot nu Port have proMiseo 
to dlstribute tl"l.ro99h DECU5, but I hHven't Iledrea anyt n l""·1 

fro'!' hi~ yet. 

lruly yours, 

Severl TorstenCohl 

101PlU'EHOR 

Seveo Torstendahl 
AdOress; 
Telefon A~ L~ ~rlcsson 

AL IX /l dc, 
S-'2~ 2~ Stockholm, Sweden 

DEC-lu: crosseompiler that Renerates eooe for 
all PDP-Tl's. 

P~P-ll: ~ouel j~ anj UP. 

lhe cO~Diler generates code for tlOAt1na ooint nardware 
~nd extended aritnmetic it option s~itches are set. 

UPERATi~G SYSTE~ 

MSX-ll~ or lAS. (DEC-1Q crossco~Diler under TuP~-lU). 
PrObaDly it 15 an easy task to rpplace the AS. 
interfacino routines .ith new ones intertac1ny DU, 
or ~T-11. we ao not plan to dO that .or~ nere. 
Maybe routines to interface with NS.-l1S .ill De made. 

llIST~It3UTION 

Ine eO~Dilers are available at "0 cost if tapes are 
sUPDliej. The distrioution set contains source anG oDject 
modules of the compilers ana the runtime liorary, 
commana files tor co~piler generation 8"j n'dirltenance, 
user manual and compiler ger'eration instructions. 

rh~ COTI0iler ~ill De jistrituted at no CQst it 
tapps are supolled for one or .ore 01 I"e follo~in~ 
choices: -

- three DfCtaoes In P0P 11 D05 tor~at (ClC10 ~"a PDP11 llsers) 
- one -'I-track ma,]netlc tape lr'l \"ll 1\, fOrTidt (ut.t lv user-s) 
- one y-tr~ck ~a'loetic taoe In inau9trv c?wpati~le for~at 

(d s e r S 0 f J; l ( 11! an jot h f' reo 1. C V t ~ r s ) 
- one 'I-track f'J1a-.Jnetic tdpe in' IJ( S, forrrat (tlUt-' 1 j USe-fS)" 

!) 0 C U "1 E ~ T I~ T I U t'f 

~ LJ S ern a r!J a l co 'i'l~) l e II e n tin 9 the U (.- (. ':J ~'O 0 k .. 

~o re~uansiniljt), bJt 1t prrors are toun~ rerorts ~ill 
be distrihuted to kno~n users .. 

htSl~ICljO~S ~NU EXTE~SIONS 

Tne cO~Jiler is a mOjitlcat1on of tne crossco~uiler 
fro-n ~r Uron of T~ente 0niversity of TeChnology, 
The Netnerlands. f~o Talor ~oci1ications hdJe neen 
LJnljert3l(en: 

the co~piler ~ener~tes stM~~ar0 o~Ject nodules 
tne comoiler 9,veS full access to "aX tlle systpm 

The lollowin~ llSt is T~l"ly a co~. lro. 1r 8ron's 
cortribut10n in Pascal ~e~sletter ~7. 

'"lth r"?lard to the ·-.,efinition of Fascol in t'ascal 
lJser ~anuaL 8no ~eport the tollo~in9 restrictions hole: 

- patkej data struct~res Hre orly lTrle~enteo tor 
thar3cter arrays , 3l~dYS packea, tAO c~arls/.orJ 

and tor bOoLpan arr~YS ( cackin~ O(ltion~l, 

one ooolean/bit J. Ihe orocedures raCk and unp~ck 
are not implementeJ. 

- only local ju~ps ar~ allowe~. 
- a oair ot t'roce~ures, l\:ar~ anc release, to allocate 

and 1eallocate ayna~ic storage~ 

the followinq extensl0ns have ceerl i~'~ le~enteu: 

- funct~on results can ce of ~onscalar tyoe, 
- arrays ~ith unsoecified ~ourlas ( hut specitie~ 

iniex-structure ) can be usee as for~al ~dran;etprs 

to oroceaures, allowino oitferently ceclareo 
varl'~les or constants as act~al plra'aters, 

- a strlna parai~eter tyue has heer irtroo~ceo 1n ~"ich 
one-jlmpnsional ch3r3cter arrays or sUDstrinJs therpot 
~a) oe passed a§ Dara~et@rs. SUCh ~trjn]s an~ their 
constltuent c,",~racters are consiaereu as "re~a only", 

- ~roce~ures may te co~o1led seo8r?tely, 
- seoar1tely cOIIJr'l~j proceoures cen roe accessea 

tnroUlh d decldration with tne rroceoure blOCk 
reDl~ced DY "extern". 



50clRCE LANGUAGE 

rne comoilers are ~ritten irl Pas~al, ana Doth flavp 
the saTe source code ex cent tor two seoerately 
compile1 routines. TMe crosscompilpr is ~enerateo. 
.. hen tne {)E:C-1ti Pascal tomp; Ler from ~'a'TIour~ camp, les 
the source •• hen it then co.p,les itself the 
PdP-l1 version is createri. 

Tne size of the compiler is ~L~~ores of coae. in a 
PDP-11 runnin~ under NSX-l1~ V2 onl. 52 ~.orus dre 
"vaila~le for co~e anj aata. lhrouah a sli~nt modification 
of tne overlay loadin; routine of PSx-llM ,t "as 
~een Dossi~le to seg~ent the verY recursive COlllpiler. 
It now fits in a j2 I.oras partition an~ uses auout 
C::2 r(loior:JS tor COde le3vif"lq 1\1 f..\Ioiords tor 'lata. 
lhis is enouqh to co~pile fa,rl. larGe programs. 
Ho~ever, the overlay ~eLhanis" ~akes the COlnpiler slo~, 
aeout <'JO lines I ",in"te witn ~PI'4-eo",pati"le (j,SkS, 
less"ith kKIJ5 (lis"s •• ith RSa-ll:" v3 uSinJ ~LAS and ~ 
64K partition the soeeo ;5 increased ,-I,) times. 

RtLlAtlILI II 

Excellent. Ihe compiler ;s noo in ~eav, use at thr~e 
sites, ana is usee at tour more. f~o et·,rOrs nave neen 
founa durinq tne last t.o ~ontns. 

~tT~OD OF DEVEL~P0E~1 

Ine crosseomp,ler tor PDP-ll runrinq on DEC-lu 
pr~duced by bron et al ~as usee as input. ~s mentioned 
earlier, tn,s compiler .as mOGilild to cenerate o~ject 
code linkable unaer ~SA-11' anO to ~ive access to 
t net i l e s y 5 t e 'n 0 IPS x -11 t. " t, e n t r' e c r 0 s s con, p, l e r "a 5 
tinishej it compiled itself anD the conpiler .a5 t~us 
transferrea to PDP-11. 

lhe i~olementatl0n effort until no~ '5 about b ~Ianmont~s. 
Nayoe a ne~ v~rsion wnich Dertor~s so,'e o~timization 
~i II ~~ developea later. 

DEC PDP-11 (Twente) 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. C. Bron; Twente University of Technology; P.O. Box 
217; Enschede, Netherlands; 05420-99111; TELEX: 44200. 

2. MACHINE. DEC-10 cross-compiler producing code for any PDP-11. 

3. SYSTEM CONFIGURATION. No operating system requirements. 
requirements not reported. *) 

(x Minimum 

4. DISTRIBUTION. Available on DECtape or 9 track magtape free of charge. 

5. DOCUMENTATION. Machine retrievable documentation package. 

hardware 

6. 11AINTENANCE. We intend to correct reported errors for the next few years. Error 
reports and updates will be sent at irregular intervals to all those who have received the 
compiler, unless otherwise requested. 

7. STANDARD. Restrictions: Files not implemented (except input and output); jumps out of 
procedures not allowed; packed only implemented for one-dimensional character 
arrays(always packed) and one-dimensional boolean arrays (packing optional); procedure 
"dispose" not implemented (procedures 'mark' and "release' will suffice for nested 
allocation and deallocation). Extensions: function results can be of non-scalar type; 
arrays with unspecified bounds can be passed as parameters to procedures; several added 
standard procedures, including a pair to obtain and set the value of device-register 
memory locations; procedures may be declared in the outer block to be associated with 
specified interrupt sources; a string parameter type has been introduced in which 
one-dimensional character arrays or substrings thereof may be passed as actual parameters 
(such strings and their constituent characters are considered as tlread-only". 

8. MEASUREMENTS. (x No information provided. x) Reported to be "quite fit for real time 
appiications ll • 

9. RELIABILITY. Good. (x Number of sites using system not reported. x) First distributed 
in 75/12. 

10. DEVELOPMENT METHOD. Cross-compiler running on DEC-10 producing code for any PDP-11. 
Developed from Pascal-P. (* Person-hours to develop system not reported. *) 

11. LIBRARY SUPPORT. (x No information provided. *) 

DEC PDP-11 (Vienna) 

Osterreichische 
~~I.!c:li~n~!t~ellschaft fur Atomenergie Ges. m. b. H. 
Lenaugasse 10 • A-l082 WIEN • Austria 

Institut fur Physik 
Pascal User's Group 
c/o Andy Michel 

Forschungszentrum Selbersdorf 
Telefon: (02254) 201, 781.y. 

University Computer Center 
227 Exp Engr 

Telex: 014/353 
Telegramm: austratom wien 

Bankverblndungen University of Minnesota 
Minneapolis, MN 55455 CA-Bankverein: 26-34343/02 

E. o. Spar-Casse: 100-94709 
USA Osterr. Uinderbank: 106-100-432 

Ihr Zeichen Ihre Nachricht yom Unser Zeichen Sachbearbeiler Telefon (Durchwahl) Datum 

PH/May/HE; . 
1977 OR 01 

We have just recently joined the PASCAL Users Group and want to tell you 
about the work concerning PASCAL and its applications in our data-processing 
group, especially 

1.) that we have implemented P.B. Hansen's Sequential Pascal compiler in 
the PDP-11 Operating System RSX11-M and RT11. 

2.) why we choose just this compiler 
3.) something about the new design of the compiler 
4.) what we are just working on and what we plan to do. 

ad 2.) We needed a high level programming tool for process control~ 
scanning and analyzing data and so on. Our principal concern 
was system security and fleXibility. 
(One of the main applications being in safety control), 

The advantages of P.B. Hansen's Pascal compiler are: 

It is the only compiler we know, running in the original 
version without any bugs. Anyone concerned with compilers 
that are not supported by any maintainer will appreciate 
this. 
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- The concept is clear and easy to understand. This enables 
you to modify or extend the compiler for your special purposes. 

- The concept of a "virtual machine" makes you almost independent 
from machine and Operating System. 

- The complete interface to the Operating System is contained 
in a simple program prefix. This seems to be the greatest 
advantage. 

The few restrictions· to "Standard Pascal" did not matter that 
much to us. 

ad 3.) One of the most difficult tasks was to design a suitable set 
of prefix routines (as an interface to RSX instead of the 
Solo Operating System of P.B. Hansen)· These prefix routines 
are system functions that manage for example reading~ writing 
and overlay loading. 

Our main prinCiple of design was to be as simple and clear 
as possible so that 

- the programmer can learn to use the new interface as quick 
as possible. 

- even in extreme cases it is obvious what happens 

- liD is efficient (time and core/discsrace ). 

To put this concept through requires a lot of courage~ for 
the users often want an liD system as complex as they are 
used to from other programming languages (FORTRAN! J. Moreover~ 

RSX has a very sophisticated filesystern and it is hard tu 
implement it in the~PASCAL-system and not to use all the 
complex functions it contains. 

As an example~ look at the way files are handled by the 
new prefix. Only two types of files are supported: 
sequential textfiles and random access files with a fixed 
recordlength of 512 bytes. 

There are three groups of prefix routines for the file handling: 

1.) routines for file definition: 

PROCEDURE PAGEFILE(U: UNIT, F:FILENAME), 
PROCEDURE TEXTFILE(U: UNIT, F:FILENAME), 

with the type definition 

CONST FILENAME LENGTH = 30, 
TYPE FILENAME = ARRAY [1 .. FILENAMELENGTHJ OF CHAR, 

CoNST MAXUNIT = 4, 
TYPE UNIT = 1 .. MAXUNIT, 

These routines associate a page- or textfile with an unit 
number. 

2.) file management routines: 

PROCEDURE CREATE(U: UNIT, INITIALSIZE: INTEGER, C: CoNTIGDUSTYPE), 
PROCEDURE CREATETEMPORARY 

(U: UNIT, INITIALSIZE: INTEGER, C: CoNTIGoUSTYPE), 
PROCEDURE oPEN(U:UNIT, ACCESS: FILEACCESS), 

PROCEDURE CLOSE(U: UNIT), 
PROCEDURE DELETE(U: UNIT), 

"Create" and "create temporary" create a new file and "open" 
opens an existing file. 
"contigoustype:J and "fileaccess" define the method of allocation 
and aCC8SS. 

TYPE FILEACCESS = (READoNLY,MoDIFY,EXTEND.APPEND.REAOSHARED), 

TYPE CoNTIGoUSTYPE = (NONCoNTIGoUS,CoNTIGoUS), 

3.) routines for reading and writing 

CoNST PAGELENGTH = 512, 
TYPE PAGE = ARRAY [1 .. PAGELENGTH J OF CHAR, 

CoNST LINELENGTH = 132, 
TYPE LINE = ARRAY [1 •. LINELENGTH J OF CHAR, 

PROCEDURE READPAGE(U: UNIT, N: INTEGER, VAR BLOCK: PAGE), 
PROCEDURE WRITEPAGE(U: UNIT, N: INTEGER, VAR BLOCK: PAGE), 
PROCEDURE READCHAR(U: UNIT, VAR C: CHAR), 
PROCEDURE WRITECHAR(U: UNIT, C: CHAR), 
PROCEDURE READLINE(U: UNIT, VAR TEXT: UNIV LINE), 
PROCEDURE WRITELINE(U: UNIT, TEXT: UNIV LINE), 

"readpage" and "writepage" are for random access pagefiles. 
The other routines are for sequential textfiles. Instead 
of the type "page" any other type with the same length can 
be used. 

We don't claim to have invented new functions. On the contrary 
we have omitted as much as possible from the RSX-file system 
options without restricting its feasibility for the PASCAL user. 

But how to work with those simple liD routines? 

A good practice will be the following one: 

The programmer chooses a set of "liD-operators" for his special 
needs. These operators are procedures and functions written in 
Pascal. The programmer takes them out of a programlibrary or 
writes them himself or modifies existing programs for his purposes. 

An example for such a set will be: 

procedure read integer (var n: integer~ length: integer]; 
procedure writeinteger (n: integer, length: integer); 
procedure skipdelimiter; procedure newline; 

and 50 on 

The procedure readinteger does what you expect: 

It reads an integer "n" with at most "length" characters from 
the inputstream e~ding with the next delimiter. 

The only systemroutine used is "read one character from an 
inputstream". In Pascal procedures like readinteger can easily 
be written. If the programmer is in doubt what the program 
really does, one glance at the pascal source program (instead 
of considering twenty rules in a manual) obviously will explain it. 

This method is the best one to meet the need for structured, 
modular. ~rtabel and flexibel programs. 

ad 4.) A Pascal version for easily programming CAMAC Systems is under 
work and will ~e running summer 1977. 

The implementation of Concurrent Pascal in the Operating System 
RSX11M using the task synchronisation facilities of RSX11M will 
be completed at the end of the year. 

Afterwards we are planning to use (Concurrent) Pascal and the 
conditional critical regions-concept for multiprocessing 
applications (with microprocessors Intel 8080). 

If you are interested in our work~ please write to us. 

Sincerely yours~ 

'1~· l ( ",-"tllU,i. \ DI{t'-

Dipl.-Ing. K. Mayer 
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DEC PDP-ll (Belgium) 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Pierre Verbaeten; 
Mathematics and Programming Division; Celestijnenlaan 200B, 
(* No phone number provided. *) 

2. MACRINE. Digital Equipment Corp. PDP-ll. 

K. V. -Leuren; Applied 
B-3030; Reverlee, Belgium; 

3. SYSTEM CONFIGURATION. UNIX. (* Minimum hardware requirements not reported. *) 

4. DISTRIBUTION. (* No information provided. *) 

5. DOCUMENTATION. (* No information provided. *) 

6. MAINTENANCE. (* No information provided. *) 

7. STANDARD. (* No information provided. *) 

B. MEASUREMENTS. (* No information provided. *) 

9. RELIABILITY. (* No information provided. *) 

10. DEVELOPMENT METROD. (* No information provided. *) 

11. LIBRARY SUPPORT. (* No information provided. *) 

DEC PDP-ll (Berkeley) 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Charles Raley, 
Computer Center, Evans Rall, University of CalHornia 
(* No phone number provided. *) 

2. MACRINE. Digital Equipment Corp. PDP-ll. 

William Joy, and Ken Thompson, 
Berkeley, Berkeley, CA 94720. 

3. SYSTEM CONFIGURATION. UNIX. (* 11inimum hardware configuration not reported. *) 

4. DISTRIBUTION. (* No information provided. *) 

5. DOCUMENTATION. We at PUGN have received "MANual" documentation (machine readable). 
Also available are: UNIX Pascal "Report Appendix", UNIX Pascal "User Manual", and "PXP 
User Manual". (* These are apparently machine readable. *) 

6. MAINTENANCE. (* No information provided. *) 

7. STANDARD. Restrictions: procedures and functions may not be passed as parameters; only 
the first parameter to NEW is treated - subsequent parameters are ignored. A compiler 
option directs the compiler to accept only Standard Pascal constructs. 

B. MEASUREMENTS. (* We have been told that the system is quite fast, even though it is 
interpreted. No other measurements have been reported. *) 

9. RELIABILITY. (* No information provided. *) 

10. DEVELOPMENT METROD. Parsing is done by a modified LALR parser. Object code is 
interpreted via threaded code. 

11. LIBRARY SUPPORT. (* No information provided. *) 

DEC PDP-ll (Portland) 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTADIER. Barry Smith, Oregon l1useum of Science and 
Technology, Computing Department, 4015 SW Canyon Road, Portland, OR 97221 (503/248-5923). 

2. MACHINE. Digital Equipment Corp. PDP-ll. 

3. SYSTEM CONFIGURATION. RSTS/E. (* Minimum hardware requirements not reported. *) 

4. DISTRIBUTION. (* No information provided. *) 

5. DOCUMENTATION. (* No information provided. *) 

6. MAINTENANCE. (* No information provided. *) 

7. STANDARD. (* No information provided. *) 

8. MEASUREMENTS. (* No information provided. *) 

9. RELIABILITY. (* No information provided. *) 

10. DEVELOPMENT METHOD. (* No information provided. *) 

11. LIBRARY SUPPORT. (* No information provided. *) 

DEC PDP-l1 (PAR) 

1. IMPLEI1ENTOR/DISTRIBUTOR/MAINTAINER. Michael N Condict; PAR Corporation; On The ~1all; 
Rome, NY 13440; 315/ 336-8400. 

2. MACRINE. Digital Equipment Corp. PDP-l1/45. 

3. SYSTEM CONFIGURATION. RSX-lld. Minimum hardware same as for RSX. 

4. DISTRIBUTION. None until at least 77/06. 

5. DOCUMENTATION. None yet. (* Not known if documentation will be machine retrievable. *) 

6. MAINTENANCE. None yet. 

7. STANDARD. Full Standard, probably with extensions. 

8. !1EASUREl1ENTS. Expected to be about 5000 FORTRru~ source lines and 3000 Pascal source 
lines. Expected to run rings around FORTRAN compiler. (* Rich Cichelli reports on 77/0B/31 
that it is a 2 pass system in wh~ch the code generated is faster than the 19 (!) pass 
optimizer for William Wulf PDP-ll Fortran! *) 

9. RELIABILITY. Will not be distributed until it is. 

10. DEVELOPMENT METHOD. One pass Pascal to FORTRAN translator. Initial version of each 
procedure written in Pascal and then hand translated into FORTRAN. When compiler is 
finished or can co~pile itself it will be restored to its original Pascal in a massive 
inverse translation, and then run through itself, thus completing the bootstrap_ Currently 
(76/12/14) project has consumed about 4 person-months. Expected to consume 6 to 9 
person-months in all (with 1 person devoting half-time). Implementor previously built a 
compiier for a subset of Pascal for a class project, but has never written any program 
this large before. 

11. LIBRARY SUPPORT. (* No information prOVided. *) 
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DEC LSI-II (San Diego) 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Pascal Group; Institute for Information Systems; 
UCSD Mailcode C-021; La Jolla, CA 92093; (* No phone number reported. *). 

2. MACHINE. Digital Equipment Corp. LSI-ll Microprocessor, PDP-ll any model, TERAK 8510 
and 8510A. 

3. SYSTEM CONFIGURATION. Comes with a one-user 'operating system. Apparently requires some 
mass storage (disk or floppy disk). 

4. DISTRIBUTION. Distributed on floppy disk in two versions: 
including all source code and internal documentation ($200); 
including system code and users manual ($50). 

1) Complete release: 
and 2) Code release: 

5. DOCUMENTATION. For complete release: compiled listings of a1'l source code, and user 
and system maintainence documentation as complete as it exists. For code release: Users 
manual but no detailed system documentation. Do~umentation is machine retrievable. 

6. MAINTENANCE. For complete release: compiler updates at least 3 times during 77/8/1 
thru 78/8/1. For code release: No continued support for later releases. Only minimal 
assistance in response to telephone inquiries. Future plans: plan to have a version of 
this system for the Zilog Z-80 ready. Plan to have versions for Intel 8080a ready by 77/9, 
MOS Technology 6502, and Motorola 6800 ready by summer of 1978. 

7. STANDARD. Pascal-P subset plus strings. 

8. MEASUREMENTS. 700 lines per minute compile speed. 20K byte compiler, 10K bytes for 
resident monitor, interpreter, and run-time support. 

9. RELIABILITY. Reported good. First released on 77/8/1. 

10. DEVELOPMENT METHOD. Pascal-P2 via B6700, PDP-l1/10 bootstraps. 

11. LIBRARY SUPPORT. Extensive gtaphics software, text editor, text formatter, pretty 
printer, all in Pascal; 

DEC PDP-l1 (Urbana) 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. 
Implementors: 

A.I. Stocks 
Dept. of Computer Science 
University of SW Louisiana 
P. O. Box 4330 
Lafayette, LA 70509 
318/ 233-3850 x538 

Distributor: 

J. Krishnswamy 
Dept. of Computer Science 
University of Illinois--Urbana 
Urbana, IL 61801 
217/ 333-4428 

Pascal-ll; c/o M.D. Mickunas; 222 Digital Computer Lab; University of Illinois - Urbana; 
Urb8na. IL 61801; 217/ 333-6351. 

2. MACHINE. Digital Equipment Corp. PDP-l1/20 or up. 

3. SYSTEM CONFIGURATION. Operates under our own operating system, Which grew out of DEC's 
DOS/V4. In case you desire to install Pascal-l1 on your own version of DOS, we also 
provide a list of DOS/V4 modifications. We believe that these modifications are sufficient 
for adapting DOS/V4 to Pascal-l1, but we can, of course,' make no guarantees. We caution 
that these modifications are not sufficient for installing Pascal-lIon other operating 
systems, but 'your DOS expert should be able to make the neccessary modifications using our 
DOS/V4 modifications as a guide. 

Hardware requirements are: 
PDP-ll/20 or up. 
28K words of addressable core store. 
either a DEC RF-l1 or a DEC RK-ll. 

(In case you have some other disk, your DOS expert should have little trouble rep­
laCing our disk driver with your own.) 

a DECtape unit (we can supply the system only on DECtapes). 

4. DISTRIBUTION. While our Pasca1-11 &ystem is not yet complete enough for widespread 
distribution, weare happy to make it available on a limited basis to interested persons. 
Our distribution package includes: 

1) Pascal-ll source of the Pascal-l1 compiler. 
, 2) MACRO-ll source of the Pascal-ll run-time routines. 

3) Binary for both the compiler and the run-time routines. 
4) Binary for our operating system. 

If you are interested in obtaining this software, please send the following to the 
distributor:~ 

1) Three DECtapes (these must be in PDP-ll format). 
2) A statement of your intended uses.* 
3) One signed copy of Prof. Snyders encLosed letter.* 
4) A stamped, self addressed mailer for returning your DECtapes (total 

weight is about 900g (2 pounds». 
*The Pasca1-11 compiler was developed at the University of Illinois -

Urbana and is copyrighted by its Board of Trustees. The work was supported in part by a 
grant from the National Science Foundation. Accordingly, distribution is made to any 
interested persons or parties who intend to use this software for "research, education, or 
other legitimate purposes." The NSF requires that we inform them of those receiving this 
software and their intended uses of it. 

5. DOCUMENTATION. Unfortunately, very sparse at present (77/01/21) but we shall include 
in the distribution package all that is available. (* This is apparently not machine 
retrievable. *) 

6. MAINTENANCE. Since the project under which the compiler was developed has expired, we 
have no source of funds for maintaining and upgrading the compiler. Consequently, we offer 
Pascal-ll 'as-is', with no plans to extend it or to implement it on another system. 

7. STANDARD. 
Differences: 

"with"unimplemented. 
types real and set unimplemented. 
variant records not permitted. 
procedures-as-parameters not permitted. 
writeln, read In not implemented 
EOL feature still included. 

Extensions: 
compile time options. 
source level library routines. 
overlays. 

8. MEASUREMENTS. 
compilation speed--(* No information reported. *) 
compilation space--(* No information reported. *) 
execution speed--(* No information reported. *) 
execution space--(* No information reported. *) 

9. RELIABILITY. (* Information on reliability not reported. Number of sites using system 
not reported. Date first released not reported. *) 

10. DEVELOPMENT METHOD. (* No information provided. *) 

11. LIBRARY SUPPORT. Source level library routines are implemented. 
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UNlVERSlTAT HAMBURG 

Tela-Hr.: 2 t.73:1 ani hhd 

Inrt!tut fer laformatik 
1 H&lIIbllI"'lIJ, Schlltel'ltn6e 66-71 

Na/Ja 

Dear Mr. Mickel, 

INSTITUT FeR 

INFORMATIK 

Prof. Dr. H.-H. Nagel 

May 16, 1977 

as I have indicated by a letter mailed on February 14, 1977 our 
DECSystem-10 Pascal compiler of December 30, 1976 is now distributed 
by DECUS. ~lr. Nigel Derrett from Aarhus/Denmark pointed out one 
error in our PASCAL implementation of December 30, 1976: The attempt 
to pack a variable of a subrange type that requires exactly 35 bits -
one less than an entire word - may result in an infinite loop. 

Another, although minor, bug is connected with reading from TTY: 
in order to avoid unnecess~y prompting of input during opening in­
put from the TTY, the compiler checks whether any reading from TTY 
is requested during aprogran. The aste.risk - promptinr; input to 
fill the first TTY-buffer - will only appear, if input from the T?Y 
will be requested somewhere in the program. Unfortunately, arguments 
of standard procedures have not been included in this test. There­
fore, if input from TTY appears within a program only as first argu­
ment to GETFILENM1E, the input device TTY will not be opened auto­
matically. An easy way around this weak point consists in inclusion 
of, e.g., a statement READLN(TTY). 

Both errors will be removed in the next compiler version which, how­
ever, may take some time. I 110uld like to investigate means to fur­
ther optimize code generation by e.g, improving the allocation and 
use of registers. Since any change at such a sensitive area has to 
be made very carefully, it will take some time. 

A PASCAL cross compiler running on the DECSystem-10 and generating 
code for a German minicomputer Dietz I'lINCAL 621 is currently being 
converted to software paging of procedures: the pure code of procedure 
bodies is allocated in 128 Byte pages that may be loaded from disk 
to a .certain core area and may be overwritten if that core area is 
needed. The nesting of 131 simple procedures has been successfully 
tested to verify the loading, overwriting and reloading of procedure 
bodies into core. Next we want to implement the PASCAL-S system 
(which is already available by a non-paging cross compiler for this 
;'UNCAL-621) by this new software paging PASCAL system and to compare 
its performance with oaging versus the one without paging. 

A compiler for Concurrent PASCAL has been developed by a group of 
students at our-lab-orat-ory in collaboration with E. Kemen and my­
self. This is an implement8tion completely independent from that 
of Brinch-Hansen for the PDP-11145. Our Concurrent Pascal compiler 
is executed as a PASCAL program on the DECSystem-10 and generates 
code for a hypothetical intermediate machine which has been designed 
to facilitate easy code generation for Byte-oriented minicomputers. 
Two code generators have been implemented, one for the MINCAL-621 
and one for the HJTERDATA M85. Using this Concurrent Pascal imple­
mentation an assembler program to control our TV-periphery connected 
to the HINCAL-621 has been reimplemented as a system of Concurrent 
Pascal processes. The ease of designing a process system for actual 
applications in Concurrent Pascal has encouraged us to proceed with 

the idea to proGram our local inhonor;eneous cOElputer netl'!Ori, (tVJQ 
different MINCAL-621, a PDP-l1/20 and a PDP-l0) in Concurrent Pascal. 
A code generator for the PDP-l0 has just been conpleted and is cur­
rently being tested. In the course of writing a code fenerator for 
the PDP-l0 (36 bits per word) we realized some of the shortcomings 
in the def~nition of the intermediate hypothetical machine whic~ 
was originally conceived for byte-oriented machines. 

Nevertheless, we have already executed a system of Concurrent ?ascal 
orocesses on the PDP-10 and another one "hich comrmnicated fron one 
~INCAL-621 to another. 

Our Concurrent Pascal Compiler is described in a report (in German): ~ 

CONCURRENT PASCAL Compiler f(jr Kleinrechner 
B. Br(jgge, B. Gisch, Th. Kahl, E. Linde, M. Mittelstein. H. 
viestphal 
IfI-HH-B-30/76 (December 1976) 

Sincerely yours, 

DEC-10 (Hamburg-DECUS) 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Implementor/Maintainer: E. Kisicki; H. -H. Nagel; 
Universtat Hamburg; Institut fur lnfor~tik; SchluterstraBe 66-72; D-2000 Hamburg 13, 
Germany; 040-4123-4151; TELEX: 214 732 uni hh d. Distributor: DECUS; Maynard, MA 01754; 
USA; 617/ 897-5111; TELEX: 94 8457; TWX: 710 347 0212. 

2. MACHI~E. Digital Equipment Corp. DEC-10. (Adapted to the DEC-20 by DEC). 

3. SYSTEM CONFIGURATION. DEC TOPS-10 moniter using Concise Command Language (CCL). Uses 
KA-IO instruction set. Modifications to use KI-IO improved instruction set have been made 
by Charles Hedrick. 

4. DISTRIBUTION. DECUS (Digital Equipment Corp. User's Society) Maynard MA 01754 
(617/897-5111; TWX 710-3470212; TELEX 948457). Also DECUS Europe, P.O. Box 340, 
CH-1211 Geneva 26, Switzerland «022) 42 79 SO; TELEX 22593). 

5. DOCU!1ENTATION. Machine retrievable manual included on distribution tape. 

6. MAINTENANCE. No regular maintainance can be given. 

7. STANDARD. Extensions: Functions FIRST and LAST for scalars; UPPERBOUND and LOWERBOUND 
for arrays; MIN and t1ax available as standard functions; procedures to determine the value 
of eeL options available; "OTHERS" in ~ statement; LOOP ••• EXIT IF ••• END statement; 
Initialization procedure. 

8. MEASUREMENTS. (* No information provided. *) 

9. RELIABILITY. Very good. First version released in 75/7. Distributed to at least 60 
sites. Later version operational in 76/9. Latest version released to DECUS in 77/2. 

10. DEVELOPMENT METHOD. Pascal-P2 and subsequent self bootstraps. Latest version dated 
76/12/30. 

11. LIBRARY SUPPORT. Symbolic post-mortem dump available. Interactive run-time 
source-level debugging package available. Separate compilation and inclusion in 
relocatable object code library of Pascal, FORTRAN, COBOL, ALGOL, and l1ACRO-lO assembler 
routines. 
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DEC-I0 (Systems-Pascal) 

Cnarles Hedrick wrote (received 77/07/28), "Ine version of PASCAL described nerein 
answers most of tne criticisms that caused me originally to declare it useless. Ine lack 
of strings and variable-size arrays is still a bother, but not serious. 1 chose to do all 
tnis to PASCAL because SAIL (the alternative vehicle) is too baroque to contemplate. My 
design goals were to give the PASCAL programmer access to all the facilities of the system 
- (1) in a manner that is not too badly machine-dependent nor requires him to know 
assembly language, but (2) in a manner that does not require a complex system of runtimes, 
e.g., one that simulates the OS/360 access methods. I believe the results have been 
successful. I'm still not sure whether it would be usable for hard-core data processing 
(ala COBOL), but it comes close. Mainly it is missing tape label processing and ISAM data 
sets. But one can now get the operating system to handle tape labels (PULSAR), and IS&~ is 
not a primitive concept, at least for the 10. If 

DECsYstem-l0 System ProSrammers' PASCAL - an alter.ative PASCAL 
system for those who need full access to the facilities of TOPS-IO, 
or who want to do data processinS. 

(1) Charles L. Hedrick, Computer Science Dept., Rutsers Universitw, 
New Brunswick, N.J. 0''\03 

(21 PDP-10, KI-IO and KL-l0 CPUs onlw. Probablw PDP-20, with minor 
ch.!!Jn!l1EoS. 

(3) TOPS-l0 operatins system. Virtual memory 6.01 or later monitor 
reauired. One minor feature reGuires 6.02. 

(4) The latest stable version is distributed throu~h DECUS. The most 
recent experimental version can be obtained from me directlw (at the 
above address), if ~ou send a blank mastape and return postaSe. 

(5) A supplement to the Revised Report is included in the 
distribution in machine-readable form. 

(6) I air, cl..lrr't~nt.ly maint.ain:i.n~.:j it. and will continue to d(J ~:j.(J fc,r the 
forseeable future, but I probablw will not do further development 
work (i.e. addin~ features)~ I hops this version will be superceded 
by an improved version from Hamburg. 

(7) GO TO out of the current procedure is not supported. (Trick~ to 
implement, and a terrible idea anwway.) Local files not implemented. 
(No ECS on a DEC-10 and simulation with random1w- named files seems 
l.Jnat t. T'act i Vf~. ) 

(8) Compiler plus interactive debussinS packaSe (PASDDT) and a 
librarw of useful system functions. CompletelY inte~rated into eCL 
(COMPILl. 

(9) The compiler is Quite reliable. The runtimes are reliable for 
standard PASCAL and the most commonlw-used extensionst Some obscure 
corners of the extensions have not been well tested (mostly those 
involving user error recoverw'. 

(10) Modified version of the Hambur. (Na.ell compiler. The latter 
was done from some edition of PASCAL-P, I believe, in several stages. 

I did r)ot start out intendinS to have my own version of PASCAL+ 
Rather I wanted to test out a few ideas, with the hope that Proft 
Na.el would adopt those that turned out to work, for use in the 
official DEC'wstem-10 PASCAL (which he maintains, and which is 
available from DECUS). I believe this will happen in the Ion. run, 
but in the meantime I am publishinS my experiences in the hope that 

it will help other PASCAL implementors who are confrontinS similar 
problemst Thus this note is directed at fellow implementors, and is 
not intended as an advertisement for our version. (Indeed I 
recommend hi~hls that other people use the HamburS version unless 
thew absolutely reauire some of our features.) In the following, an 
asterisk (*) indicates a feature not in the edition we submitted to 

DECUS~ A plus si~n <+, indicates a feature present in the HamburS 
version~ I don't want to take credit for them, but thousht other 
implementol'S mi~ht like to know about them+ 

(II INITPROCEDURE(tll These specifw initial values for variables. 
The~ do not compile code, but put the values in the initial co~e 
ima~e directl~~ INITPROCEDURE BEGIN <assisnment statements> END. 

(2) OTHERS in case statement(+): OTHERS: <statement> will catch any 
cases not fittin~ anywhere else. 

(3) LOOP<+>: Allows a loop with exactlY one exit in the middle. Note 
that this is still a one-in-one-out construct. LOOP <statements> EXIT 
IF <Boolean expression>; <statements> END 

(4) Program sta'tement(t). There was some Question what the PROGRAM 
statement should do in interactive implementations. I believe 
HamburS's solution is a good one. If any files are listed in the 
PROGRAM statement, the prosram beSins with a dialoSue asking ~or 
specifications for them. It is important that this dialogue can be 
suppressed by not listins an~ filest This sives the proSram the 
option of Settins the file names in some other way and specif~in~ 
them to the RESE1· OT' REWRITE directl~. This follows my 

BASIC DESIGN PRINC:IPLEI It should be possible to write a program 
that cannot be identified by its users as a PASCAL pro~rami I.et one 
should be able to take over error handlin~ and file specif~ins if 
f.:h:;:.s:i. T'f:~d. 

(3) ·Interactive· files: RESET does an implicit GET in official 
PASCAL. This causes PASCAL proSrams to try to read from the user's 
terminal before startinS the prusram when it is INPUT. That makes it 
impossible for the pro~ram to Dutput a promptin~ messa~e first, or to 
write a pro~ram that doesn't have terminal ir)Put at all. Most 
implementati(Jns on interactive systems allow one tu specify a file as 
interactivet Then when it is RESET, no GET is done. Instead the 
buffer is filled with null (in our easel or blankCfor the CYBER, 
which doesn't have a null), and EOLN is set~ This abilit~ is also 
useful for ffia~tapes, where one mi~ht wish to issue a positioninS 
command (space forward, rewind, etc.) before doins the first GE1+ 
The CYBER specifies files as interactive by puttin~ a.slash (\) after 
their name in the PRociRAM statement. We make this an option 
specified in the RESET statement. (See below.' PuttinS it in the 
RESET statemerlt is helpful since not all files are listed in our 
PROGRAM statemerlt+ In our·imp!ementatiollf the user's terminal is the 
special file TTY, and is alwa~s irlteractive. 

(6) End of line: The Revised Report seems to reGuire us to set the 
buffer to blank at end of line~ Alas, the DEC-10 has several 
line-te~ffiinato~ characters. Thus one cannot tell which one has 
uccurred+ We put ttle actual terminator in the buffer. A blank seems 
useful for those swsterns that do not have line-terminator characters 
(e.S. CYBER). Pro.rams that use IF Ern_N THEN READLN will work either 
wa~. (Our READLN also skips the line feed if the initial terminator 
i.s (":~I'I'ia,j~' r~'tu~n.) Nd. .. -t.k",+ ct- ... e~u.;res i,""o GET', -tc d<.\~" c'­

~a.rr,o.S<-r~+unl, 1.~-f',,«4 S~\l~ce) o..ltt.. .... ~i-- '" ~."ql" REA&L,," '".>;l\ d •• {;. 
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(7) End of file: 111 PASCAL EOF is normally false for input and true 
for output. This lack of S~'ffiffietrY complicates the I/O J'untimes 
needlesslyv confuses users~ and makes tl"le ilnplementation (If update 
mode difficult. In update mode, one can do both GET afld PLJT on the 
same file. Howeverv if EOF is truev GET will sive an errorv and if 
EOF is false, PUT will Sive all erroy'. We have not really solved this 
problem. Fortunatelw ul-Iciel' most CirClJmstances PUTX is used rather 
thai) PUT in update mode. 

(8) liD to strinSs. STRSEfCfile,arrsY[,start[,endJ]) allows resular 
input to be done from "the arri~Y' startin~ at element start and soins 
throuSh S11ci. Similarly STRWRITE foy' output. T'lis allows conversioll 
fr(Jm text to intesel' and visa versa using ttle standard READ and 
WRITE. It also provides a sort of poor man's simulation of files in 
ECS (which we don't have). I am not enttlusiastic about this feature v 
however v and would be h8PP~ to see it So away. One mlJst re~uire "that 
"the ay'ray be declared at ttle same lexical level as tile filev be 
~lobal to it, or be or) the heap+ Otherwise one could exit tile block 
where the arras is defined and have the file pointin~ into now/lere. 

(9) READ applied to strings: READCfile,arrsy[:lensttl varJ) will read 
characters into the arra~1 ul"ltil the next end of l:ine. Ttlis is reall~ 
amazingly useful for conductin~ dialo~ues with the user. T~le 

alternative seems to be to reQIJire strin~ Quotes to delimit the 
strin~~ or dCl:i"ns somethins like READ(file,arra!~:set[:len~th]), wtlere 
the user speci"Pies a set of break characters. 1"11e idea of strin~ 
~uotes is vers tack~, impeclin~ the contruction of simple dialo~ues+ 
1"t)8 br'eak set idea is a Scod orlev that we Just have ~otten around tOt 
If a variable is specified after the COlOll' it :is set to tile number 
of character's read. If mc)rs chari~cters are t~ped than the size of 
the arras, the extras 21'e isnoy'ed (but couflted ill lensth, so the 
proSram can tell what 1"18S h~!ppended)+ If t(JO few are "tspedv the rest 
of tl"le al'ras is filled with blanks. 

(10) RESET and REWRITEI Our RESET and REWRITE are 
REWRITE(file[,filespec[,il~plementatioll-dependent st~JffJ]) 2nd 
RESET(fi]"e[v"rilespec[,ir~teractive?[,iffiplement2tion-deperldelltJ]]} 
Filespec is a strirlS CPACI(ED ARRAY OF CHAR) of an~1 len~th, includifls 
a literal in strin~ Quotes. It contains a device/file specification 
if) "tIle standard DEC-I0 format. Interactive is true to SlIPPY'eSS the 
impllci"L GET, as described above. l"I"\e ilnplemer~ta"l:ion-"dependeI1t stuff 
allows the lJSer to control protect:ioflV version Ilumber', date, I/O 
Ihode, bufferin~, etc. In par"ticlJlar, it all(Jws l1im to specif~ 
buffered elr urlb~J"ffered I/O (*)v arId t() declare that the file is 
blocked (in the COBOL sense) C*,. It also allows ilim to sUPpress the 
normal runtime error me!~sa~e!j. ERSTATCfile) can then be used to see 
wi"lst erT'crs, if ar"IY, o(~curred. 

(11) Variable size recoY'cis(*): Olle call declaY's a file to consist of 
a tVP2 that irlvo]"ves vi~rian"Ls. Then one can u!;e 
GET(file[,variarltJ ••• C:sizeJ), sild siiJnilal'l~ for PUT. As witll NEW, 
this c~auses onl~1 the appropriate rr~Jmber E:)f words to be I'ead or 
written. :size is used wtlen "tile last elemellt in the declaration is 
an arl'BY. It !;pecifies ttlst (Jflls the "f:ir!;t <si2e> elements are to be 

1 •• ls"d. ~()(TgL()(.K ({';Ie., S<>trr<-,> GEl?) qa\5 'l= ~ -tk b~''''''4 b\ -tt,,, 
.. '<X\ lc~;~a\ l.l<Lk, ."<-..M 'j0"- "ee.,l ;. "(."1'_ 
(12) UPDATE(*): lJPDATE is like RESET, except that it allows records 
to be updated in place. "fa use ttlis, read tt"le record :into the PASCAL 
buffer with GET. Ttle contents of the buffel' can tiler) be revisedt 
PUTXCfile) causes t~lel"l new cOflterlt!; of the bu"ffey' to rep]"8ce the 
orisiflsl recol'd in "tile file. Exa(~tlhl the same number of bytes is 
ctlanSed as was read b\~ the orisinal GET. 
affected, no matter wilat s(Jrt (If blockins 
Uflbuffered liD). PtJT mas also be used in 
110 is beinS done. 

No s;urrollfldinS records are 
is involved (except for 
update mode wt"len unbuffered 

(13) Random access 1/0(*): On the DEC-10 random access devices have 
fixed size ph~sical blocks. No slalldard "access methods" are 
provided. (Basicalls we have onls QSAM i~nd BSAM with form~~t U 
y'ecoy'ds.) l"hus (Jl"lS call sittler simlllale tile COBOL rlilltiine ShlS"temF or 
stick wittl lc)w level primitives+ Tile latteY' seel~s COflsistel"lt with 
PASCAL's philosophs. It ~las "t~le cijsadv3ntB~e of beins 
1~~!cl"line-deperldel"l"tv l"l(JWeVer~ ~;ir)(:~e it depends UpeJf1 the arc~litectllre of 
the DEC file shlstem. (This architectllre is probablY Guite common 
o~Jtside of IBMy h()wever.) We use an index into the filet 
SETPOSC"filey:index[,slIPpress GET:]) sets one to the illdex'th b~te in 
the file. CNB: b~te, not-disk block. We P81'f(Jrm ttle b~Jffer 

maniPl"lliltion fleeded to ~et "t(J the specified byte.) CURPOSCfile) 
retuPI""IS ttle posJ"tion a"t the besinr"rirls of -tile last T'ec(Jrd read or 
IAY':i. ttf:1rt. 

(14) APF'END: APF'ENII :is lik"e REWRITEy blJ"t beSil")s wri"tiflS at the end 
of ~~rl exiS"tj"flg file. 

( :I. ~":":;) BI=\:EAI{, BFi'1 :,,:)1\ I N ~ BF~Er-t.ll\ fo I'C(·:·~~:; out th(":"~ I:"luff(::.' Y' :i" n 1:.luf"i"(~-.:o l'€·~d modC'!:;. 
BREAKIN cle~~rs the bu"ffeY' "illS if1 blJffered m(:)de!;~ "fhev 81'e used 
before or after magtape positiol"lingv etc. BREAI\ would be needed to 
f(lrCe output to the "tel'mil"ldl, except tl"lat the file TTY is ~Iafldled 

with a special l~if1d of I/O tha"t clops Ilot l"lse buffers. 

(16) RENAME RENAME(file,filej;P8c[,ilnplenrsntatj"(Jn-depsndentJ) 
renames the file opel' on <file>. 

(:1.7) CL""()SECfile) closesthe file~ This is needed t(J make ti"le file 
safe if1 case t~le sys"lem crashes6 It also releases tl1e liD channel 
"f(Jr use b~~ utl"IOr Piles. ("fl"lere i!; d ma>:j"lnuln of 16 I/O c'lannels on 
Llle DEC-lO.) All files al'e i~utomaticall~1 closed at tf"le ef)d of tl"le 
:;"'rD~,~~ram 6 

(:LS) DISMISSCfile) aborts cT'eati(Jn of all OU"tP~Jt f:ile. 

(:1.9) IJPCASE("f:il"e,Booloall e)(preSS;i(Jfl) (::c)f)tr(Jlls IrlsppillS of lower case 
t D U }" .. , F' j"":~ Y' ~": d ~:; c") "~ 

il"ltOT'Job CC)mmUI"licat:iE:)rl CIPCF), i~l"ld ca:L 
SC~alll"ley' (SCAN/WIL"D). 

Dietz MINCAL 621 (Hamburg) 

See the letter from H.-H. Nagel under DEC-I0. 

1. IMPLEMENTOR/DISTRIBUTOR/~~INTAINER. H. -H. Nagel; Universtat Hamburg; Schluterstrasse 
66-72; 0-2000 Hamburg 13, Germany; 040-4123-4151; TELEX: 214 732 uni hh d. 

2. MACHINE. DEC-I0 cross-compiler producing code for the Dietz MI~CAL 621 minicomputer. 

3. SYSTEM CONFIGURATION. (* No information prOVided. *) 

4. DISTRIBUTION. (* No information prOVided. *) 

5. DOCUMENTATION. (* No information provided. *) 

6. l1AINTENANCE. (* No information provided. *) Currently being converted to software 
paging of procedures. 

7. STANDARD. (* No information provided. *) 



8. MEASUREMENTS. The pure code of procedure bodies is allocated in 128 byte pages that 
may be loaded from disk to a certain core area and may be overwritten if that core area is 
needed. (* No information provided on compilation speed, or execution speed or space.*) 

9. RELIABILITY. (* No information provided. *) The nesting of 131 simple procedures has 
been successfully tested to verify the loading, overwriting and reloading of procedure 
bodies into core. 

10. DEVELOPMENT METKOD. Cross-compiler on the DEC-I0 that generates code for the Dietz 
MINCAL 621 minicomputer. 

11. LIBRARY SUPPORT. (* No information provided. *) 

FOXBORO Fox-l 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Bob Matherne; Jim Pownell; The Foxboro Company; 
Foxboro, MA 02035; 617/ 543-8750. 

2. MACKINE. Foxboro Fox-l (16-bit minicomputer designed primarily for industrial process 
control applications). 

3. SYSTEM CONFIGURATION. (* No information provided. *) 

4. DISTRIBUTION. (* No information provided. *) 

5. DOCUMENTATION. (* No information provided. *) 

6. MAINTENANCE. (* No information provided. *) 

7. STANDARD. Restrictions: sets limited to 48 members. Extensions: STOP statement, 
program controlled trace facility, optional profiler. 

8. MEASUREMENTS. 
interpretation speed--fairly slow 
interpretation space--14K (much overlaying involved) 
execution speed--fairly slow. (interpreted with software paging) 
execution space--(* No information provided. *) 

9. RELIABILITY. (* No information provided. *) 

10. DEVELOPMENT METKOD. Interpreter of P-code written in FORTRAN based on Pascal-Po (* 
Person-months to create system not reported. *) 

11. LIBRARY SUPPORT. (* No information provided. *) 

Fujitsu FACOM 230 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Masato Takeichi, formerly at Department of Math. 
Engineering and Instr. Physics, University of Tokyo, Bunkyo-ku, Tokyo 113, Japan. Present 
address: Department of COtDpute.r SCience, University of Electro-Communications, 
1-5-1 Chofugaoka, Chofu-shi Tokyo 182, Japan. 

2. MACHINE. FACOM 230-38, 224K bytes. 

3. SYSTEM CONFIGURATION. OS2/VS. (* Minimum hardware required not reported. *) 

4. DISTRIBUTION. (* no information provided. *) 

5. DOCUMENTATION. See the article "l'ascal Implementation and Experience", by Masato 
Takeichi, Journal £i the Faculty of Engineering, University of Tokyo 34:1 pp 129-136. 

6. MAINTENANCE. (* no information provided. *) 

7. STANDARD. Restrictions: No local file variables; no parametric procedures. 

8. MEASUREMENTS. Self co~piles in 309 sec. Compiler object code is 117K bytes, monitor is 
8K bytes, and self compilation requires 43K bytes of data store. Execution times, relative 
to Fortran, are given in the following table. 

Matrix mUltiply 
Sort 
Additive parition 
Character count 

OS2/VS 
Fortran 

1 
1 

Pascal 
1.35 
1.24 
0.96 
0.63 

:z 
rn 
::;: 
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9. RELIABILITY. \~orking very well. (* Number of sites and first date of release not 0 
reported. *) 

10. DEVELOPMENT HErHOD. Based on H.H.Nageli's Trunk compiler (5800 lines of Pascal), with 
a Pascal monitor written in FASP. The initial version began \'1orking in October, 1975, 
after 2-3 months of work. 

11. LIBRARY SUPPORT. (* no information provided. *) 

Harris/4 

TEL 015-138222 TELEX 33~67 

:ri·.'l!:'.r. Ei'r!~l>.\·!J'r~C P l\SCJ\L P 4 SYSIJ_'j':J\i ON l\. Ill\ l::[,{I S/ 4 COjliPU"fr.:::H.. 
r.t IJhO-iJ:;bc ~ __ }C hCi\'C (-,'. lla.l'r:l ~;/t1 lr;ach.i.~lC "Jith 64l~ of 24 bits words. 
\'he:_ implcHK:nc.at:Loi"l \V"'0 done as a. stu~J-:'nt task by O.~·l. van W-ijk from Delft 
Un.L\'ersi Ly of Tec}Hlology, def)'::),ri.:emenL of rnathemat .. l_cs. Starting- with an 
irnnlement,at:i.on kit, obtained Leon E.T~IJ~-Zurich iL took about: 600 hours to 
get a :Cl.1nn:i n9 '.,"ert~.i.()ll of t~he compi.le:( th2lt could compi_le .1, tself. 
']:h(; P&.sc(),l r:~)lst(}m tt'~n cO:i1si~;;t(-:;d of tfH? p4-compilf.!l", an assembler for t.he 
pcude inst:rnction:3, \'ll:'itt,(-'n in fortran! and a runtirne syst.em of about: 11K 
Harr:i.f~ c; C,S(jlu~)l.cr code.. The fortrQ.n p4· -asscTPbler sc&ns' the pc ode two tirnes 
ancl gen0J.'('1.·l.C~,; d-u::..-:i.nq tho s0-cond scan J inl-ccd p.age::; of subroutine calls. 
One page :.;-~ 102!" lilo:n~L:: corte -! :2 \'lordr:.: link_, thc-,se pag-es arQ stored 0;1 disk. 
Hunnj.ng a P(,~:"_;ccll pro~f:c(lm is dODe by lO<1dj,ng t}"Je run'tirr:.e system, vlh:Lch is 
<1 normal bC::1ckgro\Jllu P)~~ogJ:all1. 11'11:i.5 prc~!:rar!l has tVlO par;:lmet:c::::cs I onc to spc­
cJfy 1:J18 disk fiIe contain:i.ng the pa~T(C-;!.:; vri.."ch the program object, the 
second to f:;pccify tbc number of }leld in core ~ 'I'he pages are alloca~ 
tc!o in the p~·:.ge c.:CCD, <"'1nd_ acco:cding- the 'lc~i.ist recently used t al-
gorithm. In this construction the code Sj.Z8 of a PaDcal program js not 
lil1tit.cd by the size of the J;F:;ch).nes ccn:e, and illIO'\'..Js the l1se of rnax.-LmUItl 
37K of the clvaileblc t~2K core r for Pcu::cal duta on st.ack and heap. Rllnnin9 
PaBcal thi.!:.; way v:.i.-Lh 15 page:.? in corc, it t:akes th0 compiler about 6 min. 
to cornptlc ~i.t,sulf ~ 

The s8con(1 f~ta~Jc of t.he implc:n1'2nt_atic))'1 \\~as making somc?: extentions to the 
cOlr.piler and slight changes .i.ll thE:; code g·eneration. Extentions were made 
to allow the use of external procedurss of different kinds of -sou]:ce 
J.an~Jua,gGn. ( Pasca.l, fortran r Barr is: (lssemblcr.) External procedure..; ar(~ 
decL:lred in i-) prefix to the Pasca.l progr('.ICt~ The t.ype of para.meters of 
e)~{_ cl·':)a.l procG.dures is r8FtJ_':!.cb:::.d to t.h~ st.andard types. Soft.-_vJ2.rc to 
c·--c< '~.C' 'l.ib.l:·,_~J·-:.(~S Vla~ /}C'vcl01.H_~ll. Extcrnc.i.l p:cocedur-ef; of Pa::;cal .c:::ourcc aTe 
st\)1-:-~::;d OH di~.:;k in pcode fOX-il1. end inc:-tndc:d by t_hE pli-assc:mhJer f nO\'l a_:U.:,;o 
written in P0scal, on the p~~;2 file. External proc2durcs of fortran/as­
E0H!hler. source a.re st.orccl on disk as y:clocat.ablc---: nlod~jlc.sF included by 
the p4~assel~bler as one record on the l?age filej loaded a;~d relocated by 
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the runtime system. The use of external procedures also allows a kind of 
fortran-like direct access I/O, which was, among the use of existing pro 
grams, the main reason to make this extension. 

core layout scheme for running Pascal 

Heathkit 11-11 

(* This machine is based on the LSI-II microprocessor from DEC and 
it is believed that the DEC LSI-II (San Diego) implementation will 
on this machine; though nothing definite has been reported. *) 

Hewlett Packard liP-2IMX (Durban) 

See also IIERE AND TH~;RE News section under Tao-Yang Hsieh. 

relephone: 821211 
relegrams: INKOL 
Rei. 

UNIVERSITY OF DURBAN-WESTVILLE 

DEPARTMENT OF COMPUTER SCIENCE 

C.C. HANDLEY. 

Preliminary report on implementation of PASCAL on 
HP21MX and Univac 90/30. 

run 

Private Ba9 )(5400 I, 

Durban. 
4000. 

We bought the P4 system from Zurich early this year and after a few hassles with 

block sizes, end of files and character sets, managed to get the files to tape and 

also listed. Since then I have been attacking the problem on two roughly parallel 

fronts, namely implementation of the PASCAL defined by the P4 system on the two 

machines mentioned. 

My major effort has been on the HP as I have easier access to it. I heve rewritten 

the P4 interpreter in (of all things) FDRTRAN chiefly because could make use of 

its horrible features, such es EQUIVALENCing REALs and INTEGERs for the stack and 

so on. This now appears to be working and I have run a few hand compiled programs 

through it. However memory size limited the amount of~I iroUld give the CDDE and 

STACK arrays. This is alright for running small programs but the compiler itself 

would not fit. I have thus taken that interpreter and split into two phases - a 

load phase and a run phase. The load phase now~two passes over the P4 code to 

produce the internal form of code on a disc file,~than in an array. The run phase 

is then a stripped down version of the normal interpreter with ell irrelevent detail 

(post mortom dumps, trig functions etc.) eliminated. This will have a biggish CODE 

array and will basically operate on a virtual storage concept. This is still in 

fORTRAN but I will rewrits it in HP assembly soon. Thus as soon as I can get a 

compiler for the HP compiled I should be able to compile programes, but I feel thet 

recompiling the compiler will be beyond me. 

Now for the Univec. I am modifying the original FORTRAN interpreter to make 

allowances for the difference in architecture, ~ etc. and will move that on to the 

Univac soon. Then by the usual bootstrap operation I will get PASCAL up there. 

That done I will probably bootstrap a more effective (non ininterperative) system 

probably the BELfAST compiler for the 1900 series. 

Thus by the end of July I should be able to compile programes (albeit slowly) on both 

machines and by the end of the year have efficient systems going on each. Next year 

all my students will learn PASCAL of as a first language as a matter of course in 

their algorithms and problem solving course. 

Hewlett Packard IIP-2l00 (Trieste, Italy) 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Mattia Hmeljak; Instituto di Electrotechnica ed 
Electronica; Universita di Trieste; Trieste, Italy; Tel. 040-733033. 

2. MACHINE. Hewlett Packard HP-2IOO. 

3. SYST&~ CONFIGURATION. (* No information provided. *) 

4. DISTRIBUTION. (* Unknown, implementation not yet complete. *) 

5. DOCUMENTATION. (* Unknown, implementation not yet complete. *) 

6. MAINTENANCE. (* Unknown. implementation not yet complete. *) 

7. STANDARD. (* No information provided. *) 

8. MEASUREMENTS. (* Unknown. implementation not yet complete. *) 

9. RELIABILITY. (* Unknown, implementation not yet complete. *) 

10. DEVELOPMENT METijOD. A P-code interpreter written in HP-Algol. 

11. LIBRARY SUPPORT. (* No information provided •• ) 
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Hewlett Packard lIP-3000 -- Miscellaneous 

See also HERE AND THERE News section under Kurt Cockrum and R. A. Lovestedt (who 
works at Boeing (CAD) in interactive graphics). 

Also, on 77/07/25, Edward o. Thorland, Computer Center, Luther College, Decorah, 
IA 52101 (319/387-1043), phoned that he was ordering the P4 compiler to start an HP-3000 
implementation. 

Hewlett Packard HP-3000 (Santa Clara) 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Ronald Danielson; University of Santa Clara; Santa 
Clara, CA 95093; 408/ 984-4482. 

2. MACHINE. Hewlett-Packard HP-3000/Series II. 

3. SYSTEM CONFIGURATION. Runs under MPE with 256K words memory. 

4. DISTRIBUTION. (* Unknown, project not yet complete. *) A very rough completation date 
is 78/01. 

5. DOCUMENTATION. (* Unknown, project not yet complete. *) 

6. MAINTENANCE. (* Unknown, project not yet complete. *) 

7. STANDARD. (* No infonnation provided. *) 

8. MEASUREMENTS. (* Unknown, project not yet complete. *) 

9. RELIABILITY. (* Unknown, project not yet complete. *) 

10. DEVELOPMENT METHUD. Via Pascal-Po 

11. LIBRARY SUPPORT. (* No information provided. *) 

HITACHI Hitac 8800/8700 (Tokyo) 

(* See also implementation notes for IBM 360/370. *) 

1. IMPLEMENTOR/DISTRIBUTUR/MAINTAINER. Teruo Hikita; Kiyoshi Ishihata; Department of 
Information Science; University of Tokyo; Tokyo, 113, Japan; 03-812-2111 x2947. 

2. MACHINE. Hitac 8800/8700. 

3. SYSTEM CONFIGURATION. 057 (Hitachi). (* Minimum hardware requirements not reported. *) 

4. DISTRIBUTION. Reluctantly. 

5. DOCUMENTATION. 'Pascal 8000 Reference 
Trunk' are available from above address. 
documentation. *) 

t1anual', and 'Bootstrapping Pascal using a 
(* Apparently no machine retrievable 

6. MAINTENANCE. No formal support can be promised. Bug reports are welcome. 

7. STANDARD. differences: standard procedures pack and unpack not implemented; files must 
be declared at main program level; extra loop control structures; Itvalue" initialization 
part. 

8. I1EASUREMENTS. Compiler object size is about 100 kilobytes. 
compilation speed--about 350 lines/second. 
execution speed--comparable to FORTRAN-compiled objects. 
execution space--(* No information provided. *) 

9. RELIABILIT~. Good. (* Number of sites using system and date first released not 
reported. *) 

10. DEVELOPMENT MET~OO. A 5200 line Pascal program created by modifing Naegeli's Trunk 
compiler and bootstrapping it by Pascal-P. Required about 3 person-months to complete. 

11. LIBRARY SUPPORT. None - the compiler produces absolue code, not relocatable modules. 

Honeywell 11316 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Robert A. Stryk; 5441 Halifax Lane; Edina, ~ 
55424; 612/ 887-4356. 

2. MACIII~E. Honeywell H-316. 

3. SYSTEM CONFIGURATION. (* No information provided. *) 

4. DISTRIBUTlUN. (* No information provided. *) 

5. DOCUMENTATION. (* No information provided. *) 

6. MAINn:NANCE. (* No information provided. *) 

7. STANDARD. A modified implementation of Concurrent Pascal, which varies from Standard 
Pascal. 

8. MEASUREMENTS. (* No information provided. *) 

9. RELIABILITY. (* no information provided. *) 

10. DEVELOPMENT METHOD. (* No information provided. *) 

11. LIBRARY SUPPORT. (* No information provided. *) 

Honeywell 6000 

1. IMPLEI1ENTUR/DISTRIBUTOR/MAINTAINER. Implementor: W. Morven Gentleman; Mathematics 
Faculty Computing Facilty; University of Waterloo; Waterloo, ONT. N2L 3Gl; CANADA; 519/ 
885-1211. Distributor: Honeywell Information Systems; 7400 aetro Blvd.; Edina, MN 55435; 
(* See local HIS sales office. *) 

2. MACHINE. Honeywell 6000, level 66 series. Operates under GCUS (TSS). Currently (* 
76/03/08 *) a DRL TASK version is under consideration. 

3. SYSTEM CONFIGURATION. Honeywell level 66 
words. 

4. DISTRIBUTION. (* No information provided. *) 

or 6000 series with EIS. Minimum of 26k 

5. DOCUMENTATION. From Honeywell Information Systems; Publication Dept.; MS-339; 40 Guest 
St.; Brighton, MA 02135: "A Pascal Product Brief", (IIAI,66, free), 2 pg. (marketing 
oriented) and "Pascal User's Guide", (IIA\,65, $1.30), 30 pg. (reference manual). Machine 
retrievable supplement to Pascal User Manual and Report; also includes extensions, 
restrictions, known bugs, etc.--about 45 pages total. 

= 
rn 

C/l 



6. MAINTENANCE. Supported by HIS. 

7. STANDARD. Restrictions: 
-Program statement not accepted. replaced by required procedure 'main'. 
-No files wi th components of type file. 
-Only files of type char may be read or written. 
-Sets limited to 72 members (no sets of char). 

Extensions : 
-Files may be opened dynamically. 
-Extended file handling is available. 
-External separately compiled Pascal and FORTRAN procedures may be used. 
-Various procedures and functions to provide access to operating system. 
-Optional left-to-right evaluation for Boolean expressions and 1£ statements. 
-'else' clause in ~ statement. 

8. MEASUREMENTS. 
compilation space--minimum of 26k words. Typical programs require less than 30k words 
compilation speed--(* No information provided. *) 
execution space--can be as small as 4-Sk words depending on the program and the 

Pascal support routines required. 
execution speed--(* No information provided. *) 

(* How this compares to FURTRAN and other languages not reported. *) 

9. RELIABILITY. (* No information provided on reliability or number of sites using 
system. *) Distributed since 76/05. 

10. DEVELUPMENT METHOD. (* No infonnation provided. *) 

11. LIBRARY SUPPORT. Separately compiled Pascal and FURTRAN routines may be saved and 
called from user specified libraries at run time. A post-mortem debugger is planned, but 
presently (* 76/10/25 *) far from being implemented. 

IBM Series 1 

Gus Bjorklund, 2250 Coppersmith Square, Reston, VA 22091, reported in late June that 
he had an IBt1 Series 1 implementation nearly complete and should be finished by 77/9. 

IBM 360, 370 -- Introduction 

As with DEC PDP-lls, requests for and news about IBM 360/370 i~plementations abound. 
Last year we tracked over ten different implementation efforts. We have news for this 
issue of PUGN regarding improvements to the Hitac-BOOO compatible compiler which has been 
converted to IBM systems by the Australian AEC, as well as about the t1anitoba and SUNY 
Stony Brook compilers. Following these, summaries are given for other known 
implementations based on news from last year. 

Teruo Hikita's University of Tokyo Hitac-8000 compiler attracted our interest last 
fall when it was announced as being (1) written in Pascal, (2) very fast (as fast as the 
Fortran compiler), and (3) adaptable to IBM systems. Apparently the project ran short of 
resources and not much news developed until Joseph Mezzaroba (PUGN #8) coaxed a copy and 
with a team of graduate students had it running in three weeks under DOS. This summer news 
came from the Australian Atomic Energy Commission (AEC) that they have finished the job 
with respect to making Hitac-8000 Pascal available on IBM systems to non-commercial sites 
only. So now we list Hikita's compiler under Hitachi Hitac-8000 and replace its IBM entry 
with the AAEC. Joseph Mezzaroba indicates that they (at Villanova) have switched from 
their version of the Hitac compiler to the AAEC version. 

Our thanks to W. Bruce Foulkes for sending us new and complete information on his 
implementation which now, we are pleased to find, is improved, upgraded, and more 
standard! 

Also thanks to Richard Kieburtz for sending new information plus an explanation as to 
the cost of SUNY Stony Brook Pascal. It is a credit to their dedication to Pascal that 
they continue to support an ISt1 compiler when they no longer have IBM equipment! 

One final note: Thanks to Philip Malcolm (Computer Associates, Park House, Park 
Street, Maidenhead, Berkshire SL6 lSL United Kingdom) who phoned twice this summer to give 
us information about plans to evaluate many IBM implementations for the the purpose of 
writing production software (on 6 or 8 operating systems!). He found that: 

1) The Technical Unversity of Berlin has dropped their effort at a P4 
implementation and has obtained Imperial College, London's version of a P4 
implementation, which "runs nicely ". (* Our only problem here at PUG(USA) is 
that no one at Imperial College has told us in writing what they are doing. Here 
are the names of the PUG members at Imperial College: P.W.R.Clarke, 
R.A.Francis, Jeff Kramer, Stuart James McRae, Greg Pugh, David Slater, lain 
Stinson, and Dave Thomas. Their address: Department of Computing and Control, 
New Huxley Building, Imperial College London, 180 Queensgate, London, 
England SW7 2AZ United Kingdom (phone: 01-589-5111). 

Well, how about it? *) 

2) He was procuring the Australian AEC version of Hikita's Hitac-8000 compiler. 

3) He rejected the SUNY Stony Brook version. 

4) He could not get the source for the Manitoba version or the source of the run 
time system of the Grenoble version. 

5) Ruled out virtual memory, and thus the Vancouver version. 

6) Still awaited news from Oslo and from Stanford. 

Philip promised a followup report and evaluation and we certainly look forward to it. 

-Andy :Uckel 

AUSTRALIAN ATOMIC ENERGY COMMISSION 

NUCLEAR SCIENCE AND TECHNOLOGY BRANCH 
RESEARCH ESTABLISHMENT, NEW ILLAWARRA ROAD, LUCAS HEIGHTS 

TELEGRAMS ATOMRE, SYDNEY 
TELEX: 24562 
TELEPHONE 531-01ll 

IN REPLY PLEASE QUOTE: JMT.mwb 

Mr. Andy t1ickel, 
Editor, Pascal Newsletter, 
University Computer Center, 
227 Experimental Engineering 
University of Minnesota, 
MINNEAPOLIS MN 55455. 

Dear Mr. Mickel, 

Bldg. , 

ADDRESS ALL MAIL TO 

AAEC RESEARCH ESTABLISHMENT 
PRIVATE MAlL BAG, SUTHERLAND 2232 

N.S. W. AUSTRALIA 

20th June, 1977. 

On the 18th March, 1977, we received a copy of Pascal 8000 from 
Professor Teruo Hikita, university of Tokyo, Japan. Pascal 8000 was 
developed for use on a Hitachi IIMII series computer, reputed to operate 
under an IBM370 compatible operating system. With a few modifications 
to the run-time system, we brought up Pascal on our IBM360/65 in only 
a few days. 
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Basically, the compiler is excellent. The language implemented is 
very nearly standard Pascal with some very significant extensions. The 
compiler itself is written in Pascal 8000, and produces very efficient and, 
in general, compact machine code. In the majority of cases, execution 
speed of compiled code is faster than that of a similar program compiled 
under FORTRAN G. The original version of the compiler coMpiled itself in 
about 290K bytes. 

Since March, we have been developing further the compiler for OS and VS 
on IBM360 and IBM370 computers. We have completely re-written the run time 
system in assembler (it now occupies 6K bytes instead of 36K) and in so 
doing have extended and implemented various features such as local file 
processing (in the true sense, not just temporary datasets), extended 
addressing (procedures can now be up to 24K bytes in length, rather than 4K), 
and various traceback and post mortem dump routines. Further, files of 
RECFM=F.(B) (A) and V(B) (S) (A) are supported for both input and output. 

Several areas of the compiler have been restructured and extended. 
Procedures PACK and UNPACK are implemented, so now a true superset of standard 
Pascal is accepted by the compiler. Internal mechanisms of code generation were 
changed and new functions and standard type names added. Exponentiation has been 
included, parts of the lexical analyzer have been rewritten, and code has been 
optimized in several areas. It is now possible to compile small programs in l28K, 
and the compiler compiles itself in 2l0K (corresponding figures were l76K and 
286K in the original version). . 

We are now making this modified IBM360/370 version of Pascal 8000 available. 
Distribution arrangements have not quite been finalised, however, it is envisaged 
that support for ·the system will be provided. All enquiries are very welcome. 

IN REPLY PLEASE QUOTE: JMT.mwb 

Mr. Andy Mickel, 
Editor, Pascal Newsletter, 
University Computer Center, 
227 Experimental Engineering Building, 
university of Minnesota, . 
MINNEAPOLIS MN 55455 U.S.A. 

Dear Mr. Mickel, 

YO;1~ce~el~C0 
Je~f~ey Tobias Systems Design section 
Gordon W. Cox 

19 August, 1977. 

We have now finalised the distribution arrangements of our 
IBM360/370 version of Pascal 8000. As you know, this system is 
based on Hikita's PASCAL 8000 compiler, which has been extensively 
modified and adapted by us for the O.S. family of operating systems. 
Important features· of this system are small memory requirement for 
compilation (128K for small programs), extensive file support including 
local files, and full traceback and post-mortem dump facilities. 

we are distributing this system, including documentation, source 
and object code for a ·fee of A$50. This is to cover handling expenses 
only; no charge is being made for development of the system. We also 
require that·an agreement be signed to· the effect that the provided 
system will not be used for profitable purposes. 

Our policy with respect to maintenance of the system is that no 
written undertaking can be given; we are, however, very keen to hear of 
any problems that may arise, and we hope to be able to provide solutions. 

The system currently being distributed produces object.code in a form 
suitable for its own internal loader; the code produced by the compiler can 
be saved for later execution (one example of this being the compiler itself), 
but cannot be linked with other modules. We are, however, in the final testing 
stages of a version that produces standard IBM linkage-editor compatible object 
decks, and linking to externally compiled Pascal, Fortran and Assembler routines 
is supported. This new version will be distributed as well as the original, as 
each has its own advantages. 

We are enclosing a brief description of our Pascal System. All enquiries 
are very welcome, and order forms are available from ~s. 

1. 

2. 

Yours sincerely, 

,"-V (0i,zC __ 
.\, --/f 4)~ 

J. M. Tob~ls 
G. w. Cox 

Systems Design Section 

PASCAL 8000 - IBM360/370 VERSION 

Fully implements 'standard Pascali, with some very significant extensions. 

Compiler is itself written in Pascal. 

3. Total system size is relatively small. Moderately sized programs may be 
compiled in 128K, with the compiler able to compile itself in 210K. 

4. Datasets of RECFM = F[B][SJ[AJ, v[B][SJ[AJ or U[A] are supported. 

5. Fi:es may be ex.ternal,or local. Thu~, structures such as 'array of files' 
are ava11able. External f11es are named 10 the program statement, local files 
are not. Both external and local files may be declared in a procedure at any 
level. 

6. Arithmetic is performed in double precision. 

7. Control of input and output formatting is as described in Jensen and 
Wirth (1975). The torm is 

x(:n(:m]J, where nand m are integer expressions. 

Elements of type packed array of char may now be read on input. 
Procedures read and write have also been extended to apply to both non-text and 
text files.---- -----

8. Procedures have a maximum size, depending on their static nesting level. 
This size ranges from 4K to 24K of compiled code. 

9. Some.of the language extensions include: 
(i) Constant definitions for structured types. It is therefore possible to 

have arrays, records and sets as constants. 

(ii) A '~' statement of variable initialisation. 

(iii) A .~. statement of the form: 

~ <control variable> ~ <expression> ~ <statement> 

where <expression> is of type set. 

C/) 



(iv) A 'loop' statement, specifying that a group 6f statements should be 
repeatedly executed until an 'event' is encountered. Control may then 
be transferred to a statement labelled by that event. 

(v) The types of par&~eters of procedures or functions passed as parameters 
must be specified explicitly, and this enables the compiler to guarantee 
integrity. 

(vi) The 'type identifier', restriction in a procedure skeleton has been 
relaxed to allow 'type'. 

(vii) Functions 'pack' and 'unpack' are supported, as are packed structures in 
general. 

(viii) Exponentiation is fully supported, and is used via the double character 
symbol '**'. 

(ix) A 'type-change' function has been introduced that extends the role of 

'chr' and 'ord'. 

(x) Case-tag lists may now range over a number of constants, without 
explicitly having to list each constant. 

The range is denoted by: 

<constant> .. <constant> 

Thus, 

4,6 •. 10,15,30 •• 45 

is now a valid case tag list. 

A default exit is also supplied via 

else: <statement> 

i.e. else: is a valid case tag in every case statement. This path 
will be used if none of the other tags match. 

10. Execution errors terminate in a post-mortem dump, providing a complete 
execution histo~y that includes procedure invocations, variable values, type 
of error, etc. 

11. O~ject code produced by the compiler is compact and efficient. In general, 
ex~cut1o~ speed of PASCAL 8000 programs is faster than that of similar programs 
wr1tten 1n FORTRAN G level. 

12. Maximum set size is 64 elements. 

13. Procedure 'new' is fully supported, obtaining the m1n1mum heap requirements 
as specified by variant tags. Procedures 'mark' and 'release' are also supported. 

Procedure 'dispose' is not supported. 

Reference 

1. 'Pascal - User Manual and Report', Kathleen Jensen and Niklaus Wirth, 
Springer Verlag, Second Edition, 1975. 

July 13, 1977 

Dear Andy: 
Enclosed is information about the latest release of the Manitoba Pascal Compiler. 

This version is more standard, more complete, cleaner, and more reliable than previous 
releases. I am sending complimentary copies of this release to the thirty sites which 
have earlier versions of the compiler. Work on the file support is now in progress. 

1. Implementor and Distributor 
Dr. W. Bruce Foulkes 
Department of Computer Science 
University of Manitoba 
Winnipeg, Manitoba 
Canada R3T 2N2 
(204) 269-3363 

2. Machine 
~ 360/370, AMDAHL 470 

3. Environment 
The compiler has been installed under the following operating systems: MFT, MVT, 

VS1, VS2, MVS and CMS (with modifications to the interface routines). 
A region of l80K bytes is required. (Absolute minimum is approximately 160K bytes.) 

4. Distribution 
First released in December 1975 to 10 sites. July 1976 version released to 30 

sites. June 1977 release is now available. 
Distributed in load module and object module form with assembler source of the 

interface routines. 
We require a "SOFTWARE RELEASE AGREEMENT" to be signed. 
Cost: $50 for June 1977 release. 
Medium: 600-ft. 9-track tape which we provide. 

5. Documentation 
Two manuals are included in machine-retrievable form: 
"MANITOBA PASCAL USER GUIDE" 48 pages. 
"MANITOBA PASCAL CODE GENERATION" 84 pages. 

6. Main tenance 
I have supported the compiler since December 1975 and intend to continue, but 

I am not in a position to make a formal commitment. 
I welcome comments, suggestions, and even bug reports. 

7. Language Supported 
Many non-standard features of earlier versions have been eliminated in this 

release. Some examples are: 
_ predefined types are now global. 

output formatting has been standardized. 
[ and] are now allowed for arrays and sets. 
(* and *) are now allowed for comments. 
PACKED is ignored. 
program header is optional. 
etc. 
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Restrictions 
- Only the standard input and output files SYSIN and SYSPRINT are supported. All 

I/O is accomplished through the use of READ, READLN, WRITE, WRITELN, EOLN, and 
EOF. (This is a temporary restriction. Work on file support is in progress.) 
Procedures PACK and UNPACK are not implemented. 
Branches to global labels are not allowed. 
SETs of characters. are not supported (temporary restriction). 
Built-in procedures and functions are not accepted as actual parameters. 
The maximum static nesting of procedure and function declarations is 5. 
Program segments are restricted to 4K bytes of code. 

Extensions 
- Three additional scalar types are supported: SHORTINTEGER(SHRTINT), 

LONGREAL(LREAL), and STRING(n) 1$n$256. 
- A substring operation is provided. 
- Formatted input is provided and input of BOOLEAN and STRING values is permitted. 
- hexadecimal constants are supported. 

8. Compiler Development 
The compiler is one pass and uses a top-down parsing strategy. All semantic 

routines are written in PL360 (about 13,000 lines) and system interface routines 
in Assembler (500 lines). 

The run-time routines are written in PL360 (1600 lines) with an Assembler 
interface (500 lines). 

Compile speed averages 500-1000 lines of source per second on an IBM 370/168. 
Considerable effort has been spent on localized optimizations in areas such as 

array subscripting, record field accessing and boolean expression evaluation with 
the aim of producing a compiler suitable for the compilation of application programs. 
(A 3l00-line Assembler/Loader/Interpreter system has been written locally in PASCAL 
and is in production use on our student terminal.) 

The compiler has been running on our express student terminal since January 1976. 
I haven't run any speed tests recently, but execution speed seems competitive 

with the IBM Fortran G compiler. 

9. Reliability 
Good and getting better. (All problems which have been brought to my attention 

have been remedied.) 

10. Method of Development 
The compiler was hand coded. (Some routines were borrowed from the translator­

writing system SYNTICS.) 
The project was begun in the summer of 1972 and is still continuing. I have 

spent a total of 60 man-months on the project but was also teaching for 40 of those 
months, and have been distributing the compiler (copying and mailing tapes, etc.) 
for the last 20 months. 

This is my first production compiler, but I now have five years experience. 

11. Subprograms 
The compiler produces OS-compatible object modules and uses standard IBM linkage 

and parameter lists in calls of external routines (Fortran, etc.). 
Separate compilation is not yet supported. 

If people are interested in the compiler, they can write to me at the above 
address and I will send them a copy of my user manual, a description of the dis­
tribution tape contents, and a Software Release Agreement and order form. 

Best regards, 

~-:r~ 
Bruce Foulkes 

IBM 360,370 (Stony Brook) 

!\ndy Mickel 
University Computer Center 
227 Exp Engr 
University of Minnesota 
Minneapolis, Minnesota 55455 

Dear IIndy: 

Pzscal Compiler Project 
Dept. of Computer Science 
State Univ. of New York 

ot Stony Brook 
Stony Brook, N. Y. 11794 
July 15, 1977 

telephone: (516) 246-7146 

Enclosed is cn anouncement of the new~st rcle2se of th~ Stony 
Brook Pascal/360 compilers, for publication in the Pascal 
NewslettFr. We hove distributed over 100 copies of Release 1, 
and under our distribution policy, those who ordered Rel02se 1 
will receive Rele~se 2 automatically. 

lis some of your readers may know, Stony Brook has not had an 
IBM 370 for over a year and a h31f, 2nd '#2 now no 10ngC'r have 
ellen the Univac Spectra 70 on which the Pascal/360 compiler 
could be executed. Our present mode of operation involves doing 
all machin"O-independent development work on 3 Uni'J2c 1110 at 
Stony Brook, then installing new developments and testing the 
operating system interface on an IBM 360/65 at Polytechnic 
Tnstituto of New York. This arr,'Ongement is slightly 
inconvr::-nient, but j t works. Needless to 52-y, \\'f' must pay for 
mach ine time and we are just breaking 2ven (so far) on our $175 
distribution fee. 

eDJ3~ -,-
Richard B. Kieburtz ~ 

StonyBrook 

STONY BROOK PIISCl\L/J60; RELE~SE 2.0 liND RELEASE 2.5 

ThE' second release of th'" Stony Brook Pase'?l comoiler 
for IBM 360 and 370 computers is 110,"/ re~dy for distrib~tion. 
!<Please 2.0 is a proc1uction compiler with facilities for 
linkage to pxternelly compiled Pascal progrem mocl.ules 2nd 
Fortran functions or sub··~utines. T'he compiler gc-nerat2s IB[-1 
object mOGul es which can be processed either by the OS/360 
link2ge editor or by thE' linking loeder. Some l.snguage 
<'xtensions have been installed in this release, while others 
are currently being implemented. 

R€lease 2.S is a fast, compile-load-ilnd-go version that 
implr'mE:nts Sti'md2rd Puscal wi thout ext€nsi ons. 1 t ccn be 
installed undE'r HASP lIutobatch for economical batch 
processing of small jobs. The only signific2n t rest r ic t ions 
impos0d by 2. S are on the m2ximl.llTl program sizQ that can be 
compiled (depondent on the partition size alloc;otnd to the 
compilcr). When the compiler is run under Autobatch, 
nonst30card files will be restricted to internal files only. 
This is c rc,striction imposed by l\utob8tch, not by the 
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compiler. Rele2se 2.S incorpor?tes ell improvements that we r2 
mad", during the lifetime of Release 1. Tn ?cidit ion , the 
irreducible o'Jerhead to compile a trivial progr,cm h2s been 
reduced, by simulating the sequential access file 1/0 used 
for inter-pass communication with main-storage files. ThEe 
current minimum storage requin~ment to run relcCise 2.S is 
slightly less than 150 Kbytes. Further reduction in the 
minimum partition size is ;0 goal of future updat.cs. 

not it is odequ.?tl? For more det?ils on the scheme seC' [11. 

3. Stor2ge m2n3gement (to be implement'?'" ir Rele2sP 2.1) 
Eff('ct ive m~nagem('nt of heap storag" h~s been" problem 

in PE'sc"l, exa"erbated by the type violation allowed with 
'J;; r i Rnt. records. Conventiona1 scan-mock garboge collection is 
frustr2ted by the lack of cE'rt2inty 2S to whe ttwr of not ;, 
v2riant field cont2ins a pointer. We heve, thcr~fore, 

6. Constructors for typed constants 
Typ0d, structured constants may now bo dEcI2rc:d. The 

constructor syntax USES parEnlh·?siz?t.ion to reflect the 
intNn2l srructurE of thG dE'clareo type. in order to 31low 
IDea 1 i_ Z2 t ion of pass ibl!? 2rrors in definir..g 2 con3tructor. 
This f~cility ?llows a programmf'r to cJcfinc: C'onst.:nt t:'lbles, 

C/)' 

n 
:l:> 

;,mplement'20?! stor-Jgc: m;;:ln,:g0ment SChen:0 usi.r,g t.wo-l,2\lcl 
Relt?asp 2.0 implements Standard Pase2l, including indi.rection (se0 [21 for n general chScusslon) 1n whICh a 

external, ?Ons~and"rd filE~ (implemented using the QSII.'I pointer Jctually is an index into a stor?g0 dpscripto~ tobIe, 
r.ccess methoa). WIth the followIng enhcnc('ments: invi.sible to th.-;" usr:-r. Descriptors contaIn ~ h'i'ap 2odrcss, 2 

or it may bn uS2d to simplify the initializ6tion of r 
si":ructured 'J2ri;:~b1E.'s. '!!., constructor mc:y bE' created for (Jny z 
types cxc:ept file or pointer. For structured types, c:ach rrT 

literal value given 2S a component is checked for typE. ::;;:: 
compatibil ity with the Qccl2rccl type of the corresponding C/) 

fielc. P2r2metric const2nt.s c-rC' not C1110wed 25 components of 
hold count, nnd " pointer to 2 stor3ge template. This has th<o 

1. .'I.od~le defini:ion 2nd :ink2g e _II progra~, mOdu_IC~lad'J~ntags. that t.he heap itself contains no c·bsolute a~dress 
conslstlng of globe.1 types .,nd cat,_, functlons, cnolconstants, ;md therefore, most stor'lgf' recl,'matlon Cen be 
procedures, may be given the att,rlbut€ Extern,al In th,? don!' simply by compactificiltion. R"fercnces to dangling 

o constructor, nor can the type of a constant depend upon any "" 
parametric constant. <.0 

program heading. This informs the complIer th.~t lt lS ~o be oointers <lre immeniat2ly dE't('ctable, and it is therefor" 7. Def?ult clause on case statements 
reg,~rdr::d ~8S. on anciJlary~ compi12t~on module, 2nd. the ma:n pr2ctical to implement thE' st2nd2rd proce<?,ure D~spose, , ,7; synt.::,x E'xtpn~ion noV.' allows the 2nd on .3 CO.SE f--' 

program body lS to be 19noreo. A p:oce~ures or functlon th"t allowing 3 progr~mmer to control the relF)Se of dynamlcally I statempnt to be optlOnally repleced by the c12use, otherwlse Cl 

is to be externally ccllable lS glven the attnbute ,entry alloc2ted variables. ! <st~tcment>. III so , ~ange~ of constants are "llowso ,2S case 
in its heading. External references are declared by gl'lllng a Ilabels. Thp cardInal lty of " label r2ng2 is not bmlt"" by 
proc"dure or function declaration, in which the body is, Obviously, it is possible for inaccessibl(>, but cyclic any implementation r('stric~ion, but only by the coor.din?lity 
replaced by the KGyword ext.ernal. A rna In progrz:m can 2:1so d0ta structures to '?x ist und,-,tpcted 2nd to congest the i of j ts base type. Thr- Imp1effientatlon uses .:3 combln?.tlon of 
contain <entry procedur('s 2nd external refcn:onces: Global d?U, descriptor t2ble. Whpn this condition occurs, the br3nch trees and jump t?bles; "more ciet.?ilE'd discussion of 
th'lt are to be shared among modules are declared 1)1 as€'ctlon inaccpssiblp riese-riptor storage c~n bE r('claimed by sC2n-m2rk this technique can be found in [11. 
call'7d ExtV2r. Ctherwise, global date arc pnv2tE' to the> garbage collection, within the array of fixed-length 
program module in .,hich they ere declared. descriptors. 

Ea ch compilation prepares an output fil" called a Pasc,al 
Object Module, which contains not only code and data, but 
also .; symbol table describing the names, types, and stor2ge 
given to its entry points and external references. A new 
system module called the Pasc21 Linker accepts Pascal ObJect 
Modules, links external references, and checks them for 
type-correctness, outputting an IBM object module. The IBM 
linking loader (or the link editor) is subsequently used to 
perform a final relocation and to link to the sta,ndard 
execution environment, including any callable Fortran library 
routines that may have been specified. 

We believe this new facility will provp to be a powerful 
tool for modular design and testing of large programs. The 
post-mortern-dump diagnostic facility is preserved throughout 
the linkage process, if it hi'S been requested '" s a comp i 1 e r 
option. 

2. Parametric constants (to be implemented 
2.1) 

in Release 

In 3 const declaration, a constant may be given a 
declared type, by " syntax extension. A constant whose type 
is one of the predeclared arithmetic of scalar types can have 
its value part declared as external, meaning that the 
actual value is unknown at compile time. The value must be 
supplied at I inkage time, either from a constant of the same 
name (and type) declared in a main program module, or as 
a named parameter to the> progr,3m linker. 

The pr incipal reason for this extension is that it 
allows the dec1aratjon of subrange types whose bounds can be 
al tered wi thou t recompilation; thus array and set types can 
have t.heir sizes adjusted to the demands of an application 
merely by re-linking z program. This sch"me is admitedly a 
compromise between the desire to allow Algol 60 dynamic 
a r rays and the desire not to perturb the type formation rules 
of Pascel. Only the experience of users will tell wheth€ r or 

4. 5trinq processing (to be implemcnted in Release 2.1) 
II new, built in type, String, h2'S been added. Values of 

this type are varioble-l"ngth strings over type Char. 
Oper?tors are 211 realized by means of rreccclared funct ions; 
n'o n<?w operator symbols have bl?en added. These functions 
incluce, 

function Cat0n2te (1\, B , String) , String; 
function Length (II , String) . Tnt~ger; 
function 8yte (II , String; B , Integer) , Cher; 
function Substr (II , String, 8, C , Integer) , String; 

Strinq n:l ues may be compared for equ,clity or ineguality 
(USing-lexical order) by "pplying the standard Pi'lsc21 

B. Diagnostic aids 
The two pr incipal run-time (Jiagnostic aids provided by 

the P2sca]/360 compiler 2r'2 a symbolic, post-mortt'm dump of C/) 

,'ct i liP viJriables, ~nd an execution-count profile printed on a rT'l 

formatted source listing. These dbgnostics in Release 1 have ""0 

proven to be valui"bl2 tools for amlysis and debugging of -I 
Pascal progr2ms, ,om for compilGr debugging 3S well. The rT'l 

post-mortem dump has bEen extended to work with separately 3: 
compiled modules, although t.hE execution profile will only t::;O 

apply to thp main program module. 
rT'l 

The efficiency of run-time subrange checks h2S been ;;0 

improved slightly from that of Release 1, and a standard 
procedure Hal t has be'an addeo, to ~ llow 2 post-mortem dump to I-' 
be induced under progr2m control. 

comp,'lrison operators. The symbol" dl?notes the constant, 9. Cross reference listing 
empty string. Procedures Write nnd Writeln will accept 1\ n'?w compiler option provides <3 cross-reference listing 
arguments of type String, as will procedures Read and Reildln. of ,,11 identifiers 2nd the source program lin.? numbers wher'? 
Strings to be input must be quoted by apostrophes. they occur. The listing also gives the' neme of thE block ln 
'. II y,hich each identifier is declarE'G. This optlon lS useful in 

Coercions are allowed for assignment from any expression mAinten;)nce 2nd documrntation of l2rg~ programs. 
of types "rray [ 1 of Char to 2 var lable of type Stnng. 
Coercions in the revcrse dlrection are not ~llowpd. I Future development efforts will be directed towards 

String processing is provid~d by a Pascal-linkable a) eliminating any bugs th,,,,t may have been added along with 
library module, which need not be included in the runtime the new compiler features; 
support packilge if it is not needed. The implemen~,'ltion Is b) an optional code optimizer; 
machine-dependent and very efflclent. The maxlmum stong c) reducing the main storage r'2quirement of the compilers; 
length allowed is 256 bytes. 0) further enh2ncement of the diagnostics. 

5. II predeclarecl type IIIfa h2s been defined to be, 
Ref€rencps 

IIlfa : packed array [1 •. 801 of Ch?r 

Th i s type is principally intended to permit efficient reading 
of fix€'d-length, 80 byte records. If thE' condition Eoln 
becomes true curing on 2tt!'mpt to read a variable of type 
IllEa, and prior to r('",ding th~ 80th byte, a read error, 
occurs. 

[1] K:leburtz, R. B., Two Generalizations of the 
Programming L2nguage Pascal, Tech. R0pt. No. 66, 
Dept. of Computer Science, SUNY at Stony Brook, IIpril rT'l 

1977. 
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IBM 360, 310 (Grenoble) 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. J. P. Fauche, Departement Informatique, IREP, 
Boite Postale 41, F-38040 Grenoble Cedex, France. 

2. MACHINE. IBM 360/61, 310/148. 

3. SYSTEM CONFIGURATION. Runs under OS/MVT (360/61) and VS/MFT (310/148). Requires 220K 

IBM 360, 310 (Stanford) 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Sassan Hazeghi, Computation Research Group, SLAC, 
P.O.Box 4349, Stanford, CA 94305. 

2. MACHINE. IBM 360, 310. 

3. SYSTEM CONFIGURATION. (* no information *) 
for self-compilation. u> 

4. DISTRIBUTION. The entire system is available to the public (as is). 
4. DISTRIBUTION. Distribution is via 9 track, 800 bpi magnetic tape. 

5. DOCUMENTATION. The implementation is described in a supplement to the User Manual. 

6. MAINTENANCE. (* no information *) 

1. STANDARD. Deviations are described in the documentation. 

8. MEASUREMENTS. The standard compiler (6000 lines of Pascal) compiles in 105 CPU 
seconds; an enhanced compiler compiles in 84 seconds. 

9. RELIABILITY. (* no information *) 

10. DEVELOPMENT METHOD. (* no information *) 

11. LIBRARY SUPPORT. Assembler procedures are supported. 

IBM 360, 310 (Socorro, New Mexico) 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Implementors: Jan V. Garwick, Paul ~erillat, and 
Robert Knight, Computer Center, New Mexico Tech, Socorro, New Mexico 81801. Distributor: 
Tom Nartker, Computer Science Department, New Mexico Tech. Socorro, New Mexico 87801 
(505/835-5126). Direct non-distribution questions to Robert Knight. 

2. MACHINE. IBM 360, 310 series. 

3. SYSTEM CONFIGURATION. OS operating system. 

4. DISTRIBUTION. Released January, 1911. 

5. DOCUt1ENTATlON. (* no information *) 

6. MAINTENANCE. (* no information *) 

1. STANDARD. The following are not supported: gotos and labels; unpacked arrays; and sets 
of characters. 

8. MEASUREMENTS. (* no information *) 

9. RELIABILITY. Results of one month of testing were good (16/9/20). 

10. DEVELOPMENT METHOD. Designed by Jan Garwick and implemented in PL360 using GPM. 

11. LIBRARY SUPPORT. (* no information *) 

5. DOCUt1ENTATlON. (* no information *) 

6. MAINTENANCE. No maintenance is promised. 

1. STANDARD. Implements the Pascal-P2 (May, 1914) subset, with a few minor extensions. 

8. 11EASUREMENTS. 

Source lines (Pascal) 
Bytes, including I/O. 
Time to process compiler 

(310/168, 16K cache) 
Source lines per second 

Compiler 
4000 

16K 

10 sec. 
400 

Post-processor 
2500 

52K 

5 sec. 
800 

The system self-compiles in 130K bytes, 24K of which is returned to the operating system u> 
for I/O buffers. rn 

9. RELIABILITY. (* no information *) 

10. DEVELOPMENT METHOD. Developed from Pascal-P2. P-code was first translated to assembly 
code by macros; a P-code translator was then written in Pascal. The P-translator can 
produce either assembler code or a standard OS object module. 

11. LIBRARY SUPPORT.. (* no information *) 

IBM 360, 310 (Oslo) 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. lvar Laberg, Computer Department., 
Hospital Oslo, Rikshospitalet, Oslo I, Norway (411 20 10 50). 

2. MACHINE. IBM 310/125. 

3. SYSTEM CONFIGURATION. DOS/VS operating system. 

4. DISTRIBUTION. (* no information *) 

5. DOCUl1ENTATlUN. (* no information *) 

6. HAINTENANCE. (* no infonnation *) 

University 

7. STANDARD. A number of extensions are being considered, including: interface to all 
secondary storage access-methods; external procedures written in other languages; and 
"external records" (functionally equivalent to "named common fl in Fortran). 

8. 11EASUREMENTS. (* no information *) 

9. RELI~BILITY. (* no information *) 
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10. DEVELOPMENT METHOD. Based on Pascal-Po 

11. LIBRARY SUPPORT. (* no information *) 

IB11 360,370 (Vancouver) 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Barry W. Pollack and Robert A. Fraley, Department 
of Computer Science, University of British Columbia, Vancouver, British Columbia, 
Canada V6T 1W5 (604/228-6794 or 604/228-3061). 

2. MACHINE. IBM 370/168. 

3 •. SYSTEM CONFIGURAtION. The current version runs under the tiTS 
monitor may be modified with minimal effort to run under VS, OS, 
modules are generated. The translator requires about 320K bytes of 
compiler into overlays for non-VM systems would be possible. 

operating system. The 
etc. Standard OS object 
store. Division of the 

4. DISTRIBUTION. The current version 
magnetic tape. Costs will be limited to 
supplied) • 

is available 
postage (and 

for distribution now, via 9 track 
tape purchase, if one is not 

5. DOCUMENTATION. A User's Guide describes completely the implementation's departures 
from the Jensen and Wirth Pascal User Manual and Report. 

6. MAINTENANCE. No policy has been decided. It is anticipated that periodic upgrades and 
modifications will be distributed at least once a year. Reported bugs will be corrected as 
quickly as possible with notification to users. 

7. STANDARD. The compiler provides numerous extensions and a few restrictions. A compiler 
option issues error messages when non-standard features are used. A complete description 
is contained within the documentation provided. A summary of the differences follows. 

Extensions: 
Strings are padded on the right with blanks. 
The is a case default label: n<>". 
Optional ~allowed before ~. 
11( ••• )11 may be used instead of "[ ••• )". 
The character ~ has been retained. 
Packed is ignored. 
Input of character strings using read is allowed. 
Support of EBCDIC characters "&", "I", and (logical not sign). (* Sorry, we use 

ASCII at PUG News. *) 
Use II ••• II for comments. 
Value section exists for variable initialization. 
Hexadecimal integers are supported. 
FORTRAN subroutines may be called. A return code is available in the 

pre-declared variable ~. 
Direct access files are supported. . 
Additional built-in functions include: min, max, substr (using constant length), 

position (direct access files), I/o-interface functions and extensions to 
~ and rewrite, and ~ for data packing. 

Restrictions: 
Sets are limited to 32 elements (0 •• 31). 
Program heading is not used. 
Files may not be components of other structures. 
Set constructors may not include <expression> •• <expression>. 
Input@ is initially eol instead of the first character of the file. This is 

transparent when read is used. 

Projected extensions: 
McCarthy if. 
~ and and lower precedence than relations. 
"Usual" precedence used throughout. 
Sets over the range 0 •• 255. 
Better control of input and output formats. 

8. MEASUREMENTS. The compiler is written in Pascal and is modeled after the CDC 6400 
implementation, but it has been extensively modified and improved. The translator consists 
of approximately 8000 lines of Pascal code.··The run-time library consists of approx1onate1y 
500 lines of Pascal code. The monitor (which contains the interface to the operating 
system) consists of approximately 2000 lines of IBM Assembler G code. The translator speed 
has not been determined, but it seems faster than our Algol-II compiler. The code produced 
has been timed against Algol-W code and is almost uniformly 10-15% better. This is 
especially true of any program using a large number of procedure calls. The compiler 
compiles itself in less than 60 seconds of 370/168 processor time. The compiler requires 
320K bytes of core. 

9. RELIABILITY. To date has been excellent. A student version of the translator has been 
running since September, 1976, with only one detected compiler error. The main system 
version has been in operation since December, 1975. All problems which have been 
encountered to date have been corrected. 

10. I)EVELOP11ENT METIIOIl. The original translator was developed by Wirth and several 
graduate students at Stanford University as a partial re-write of the CIlC 6400 version in 
1972. The current translator and monitor have been extensively modified, a run-time 
library has been implemented, and a post-mortem symbolic dump package has been developed. 
The translator has been under continuous development at UBC since December, 1975, by two 
faculty members and one (* anonymous? *) graduate student. 

11. LIBRARY SUPPORT. Fortran routines can be called. The compiler generates standard OS 
object modules. 

IBM 1130 

We have heard of two possible implementations, by: 

(1) H. Sandmayr, Neu-Technikum, CH-9470 Buchs, Switzerland (085/6 45 24). 

(2) Fred Powell, Innovative Management Systems, 865 Middlebrook Av., Staunton, Virginia 
(703/885-4950). (Fred was formerly at Mary Baldwin College.) "Little has been done so 
far," according to Fred (76/12/10). 

ICL 1900 (Belfast) - MK2. 

1. IMPLEMENTOR/UI5TRIBUTOR/t1AINTAINER. Jim Welsh, Colum Quinn, and Kathleen McShane, 
Department of Computer SCience, Queens University, Belfast BT7 INN, Northern Ireland, U.K. 
(* No phone number provided. *) Enhancements by David Watts and Bill Findlay, Cooputer 
Science I)epartment, University of Glasgow, Glasgow GIl 8QQ, Scotland, U.K. (* No phone 
number provided. *) 

2. MACHINE. ICL 1900 

3. SYSTEM CONFIGURATION. Has been installed under George 3, George 4, Executive, ~IMOP, 
and COOP operating systems. Requires 32K. 

4. DISTRIBUTION. (* no information *) 
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5. DOCUHENTATION. A clearly written machine retrievable Supplement to the Revised Report, 
dated 77/2/23. 

6. MAINTENANCE. (* no information *) 

7. STANDARD. Primarily implements the Revised Repo~; exceptions include (a) files not 
allowed as components of structured types, and (b) non-discriminated variant records are 
not allowed. A six bit character set is used. Sets may have at most 48 elements. A value 
initialization part is implemented. 

8. MEASUREHENTS. Compares favorably to Fortran, requ1r1ng about 32K to compile. Generated 
code is better than that produced by the old 1900 Pascal compiler. (* Compilation speed 
not reported. *) 

9. RELIABILITY. Reported to be good. The compiler is in use at about 50 sites. 

10. DEVELOPHENT METHOD. This compiler resulted from a complete rewrite of tile old ICL 1900 
compiler. The new compiler is designed for portability, with a clean separation between 
semantic analysis and code generation. 

11. LIBRARY SUPPORT. Allows access to Fortran routines. 

ICL 2970, 2980 (London) 

1. IHPLEMENTOR(DISTRIBUTOR/MAINTAINER. John Reynolds and Jules Zell, Department of 
Computing and Control, Imperial College, London SI/7, U.K. (* No phone number provided. *) 

2. MACHINE. ICL 2970, 29BO series. 

3. SYSTEM CONFIGURATION. (* no information *) 

4. DISTRIBUTION. Contact David Joslin, Sussex University Computer Centre, Brighton, 
Sussex, U. K. 

5. DOCUMENTATION. (* no information *) 

6. MAINTENANCE. (* no information *) 

7. STANDARD. Presumably similar to the ICL 1900 HK2 compiler. 

B. MEASUR&~NTS. Code generated is fairly compact, the compiler itself producing 80000 
bytes. This is better than the 2900 standard compilers. The (CUC) Pascal 6000 compiler 
compiles the 2900 compiler on a CUC 6400 in 82 seconds. The ICL compiler self-compiles on 
the 6400 in 100 sees. Running on a 2900, the 2900 compiler self-compiles in 360 seconds. 
John Reynolds tells us, "I've determined that almost all time required for a compilation 
on the 2900 is just burnt up by the system and that hardly any time at all goes in the 
actual act of code generation." (77/7/8) (* Execution speed of generated code not 
reported. *) 

9. RELIABILITY. The compiler has been extensively tested and seems to work fairly well. 
(* Date of first release and number of sites using system not reported. *) 

10. DEVELOPMENT METHOD. Based on the ICL 1900 t1K2 compiler, with code generators 
rewritten. Poor performance of the ICL 2970 system led to development on a Control Data 
7600 using Zurich's Pascal-6000. 

11. LIBRARY SUPPORT. (* no information *) 

Intel B080 (I~~ITE) 

1. IHPLEClENTOR/UISTRIBUTOR/!1AINTAINr:R. Implemented by Thomas A. Rolander, 1012 Smith 
Ave., Campbell, CA 95008 (408/378-5785). Uistributed by INSITE, Intel User's Library, 
Microcomputer DIvision, 3065 Bowers Ave., Santa Clara, CA 95051 (408/246-7501 x294B). 

2. MACHINE. Intel H080A using the Intel Intellec Hicrocomputer Development System. 

3. SYSTEH CONFIGURATION. Operating system: Intel MUS ISIS-II. Hardware: 64K bytes of RM! 
and dual floppy disks. 

4. DISTRIBUTION. The software is distributed on two soft-sectored diskettes, and includes 
the binaries and sources. 

5. DOCUt1ENTATION. Consists of a short User's Guide~ syntax graphs, and the source code 
for the virtual machine and the compiler. 

6. 11AINTENANCE. Bug reports will be accepted. 

7. STANUARD. Implements Brinch Hansen's Sequential Pascal, except for floating point 
(which is under development - 77/2/22). 

8. HEASUREHENTS. The virtual machine interpreter is 1300 lines of code (PL/H-80) and 10K 
bytes. Compilation speed is 30 lines/minute. (* Execution speed and size of generated code 
not reported. *) 

9. RELIABILITY. Will self-compile and has been used successfully by students. (* Number 
of sites using system not reported. *) 

10. UEVELOP~1ENT HETHOD. An interpreter (PAS80) was 
16-bit machine. The implementation required about "2 
accomplished in the implementor's spare time. The 
process of implementing the virtual machine. "Credit for 
to Per Brinch Hansen who developed the virtual machine." 

11. LIBRARY SUPPORT. (* no information *) 

Intel 8080 (Minneapolis) 

written in PL/H-BO, and emulates a 
man-months-of-evenings" and was 
i~plementor was familiar with the 
the ease of implementation is due 

1. I'1PLEMENTOR/DISTRIBUTOR/HAINTAINER. Peter Zechmeister, University Computer Center: 
227 Exp Eng, University of Minnesota, Hinneapolis, MN 55455 (612/373-41Bl). 

2. MACHINE. Intel B080. 

3. SYSTEM CONFIGURATION. An operating system is included with the implementation. The 
minimal hardware required is an I/O device (TTY) and about 16K bytes for the compiler. 

4. DISTRIBUTION. Has not been determined. 

5. DOCut1ENTATION. In progress. 

6. HAINTENANCE. Under development. 

7. STANDARD. The implementation is called Tiny Pascal (TP). It does not provide a number 
of standard features due to size constraints. 

8. HEASURB1ENTS. The bootstrap cross-compiler runs at 2400 lines/minute on a CUC 6400. 
The TP compiler itself loads in about 14K. 
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9. RELIABILITY. !tIe reliability of the compiler is excellent. (* Number of sites using 
system not reported. *) 

10. DEVELOPMENT METHOD. Based on the PLO compiler by Niklaus Wirth. Modifications were 
made to implement "variable types, Pascal statements, code generation, and register 
mapping. II A cross-compiler running on a Control Data 6400 has been used to develop the 
Tiny Pascal (BOBO) compiler, which WaS not complete as of PUGN #B. 

11. LIBRARY SUPPORT. None. 

Intel 8080a (San Diego) 

See DEC LSI-11 (San Diego), above. 

Interdata 7/16 

Two possibilities to check out: 

Mike Ball (see Interdata 8/32 for address) has Concurrent and Sequential Pascal 
cross-compilers running on the UllOa generating code for the Interdata 7/16. 

Rod Steel, Tektronix, MS 60-456, PO Box 500, Beaverton, OR 97707 (503/638-3411 x2516), 
reported a year ago that he might attempt to bring up Pascal on the_ 7/16. No news since 
then. 

Interdata 7/32 

See Kardios Duo 70, below. 

Interdata 8/32 (San Diego) 

(* See Mike's letter in the OPEN FORUI! section *) 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Mike Ball, Code 632, Naval Ocean Systems Center, 
San Diego, CA 92152. (* No phone number reported. *) 

2. MACHINE. Interdata 8/32. 

3. SYSTEM CONFIGURATION. (* no information *) 

4. IHSTRLBUTION. lilt will not be available for distribution for at least several months." 
(77/6/15) 

5. DOCUMENTATION. (* no information *) 

6. HAINTENANCE. (* no information *) 

7. STANDARD. Brinch Hansen's Sequential and Concurrent Pascal. 

B. MEASUREMENTS. (* no information *) 

9. RELIABILITY. (* no information *) 

10. DEVELOPMENT METHOD. (* no information *) 

11. LIBRARY SUPPORT. (* no information *) 

Interdata 8/32 (Parkville, Australia) 

1. IMPLEMENTOR/DISTRIBUTOR/MAI~TAI~ER. Guy 
University of Melbourne, Parkville, Victoria 

2. MACHINE. Interdata 8/32. 

3. SYSTEM CONFIGURATION. (* no information *) 

4. DISTRIBUTION. (* no information *) 

5. DOCU~IENTATlON. (* no information *) 

6. MAINTENANCE. (* no information *) 

7. STANDARD. (* no information *) 

8. MEASUREMENTS. (* no information *) 

9. RELIABILITY. (* no information *) 

Ward, lJepartment of Computer 
3052, Australia (345 1844). 

Science, 

10. DEVELOPHENT METrlOU. Using Pascal-J (University of Colorado). Stage2 translates Janus 
into CAL (assembly). 

11. LIBRARY SUPPORT. (* no information *) 

!~E~E~~E~_~L~~_~~~~~~2 

KRnSRS STRTE unIVERSITY 

Department of Science 
Manhattan, 66506 

Phone: 913 532-6350 

August 11, 1977 
Dear Mr. Mickel: 

As reported by Mike Ball in the Pascal Newsletter 117, we have 
transported the Brinch Hansen Concurrent Pascal system from the PDP 11/45 
to the Interdata 8/32. This implementation in its present form 
uses an interpreter for a slightly modified version of the abstract 
code as distributed by Brinch Hansen. I am enclosing for your 
information a copy of the Implementation manual for the system 
and the implementation checklist as requested for the Implementation 
notes section of the Pascal newsletter. 

DCN: tlb 
Enclosure (1) 

Sincerely, 

J -/C-) (.7 
;y) CV~Lf 0- It- <---<'L-
David Neal 
Research Assistant 



1. Imp1ementors: 

David Neal, Gary Anderson, Jim Ratliff, and Virgil Wa11entine. 
Department of Computer Science 
Kansas State University 
Manhattan, Kansas 66506 

Distributors: 

Interchange (Interdata Users Group) 
Interdata, Inc. 
Oceanport, New Jersey 07757 

2. Hardware: 

Interdata 7/32 or 8/32. 

3. Operating System: 

OS/32-MT, minimum partition size 72.75 K, disk storage required, 
floating point support necessary. 

4. Method of distribution: 

Nine track tape -- details available through Interchange. 

5. Documentation: 

KSU Implementation of Concurrent Pascal -- A reference Manual, KSU 
Technical Report CS 76-16 will be provided with the implementation 
package. It may be provided in machine retrievable form. The 
Brinch Hansen SOLO manuals are not provided with the implementation. 
The availability of these references is a necessity. 

6. Maintenence Policy: 

None 

7. Fully implements Concurrent Pascal and Sequential Pascal (SPASCAL) 
a subset of Standard Pascal. 

8. Sequential and Concurrent Pascal programs are executed by a code 
interpreter written in Interdata CAL assembler language. This 
interpreter as well as the Concurrent Pascal Kernel are provided in 
source and object. The system consists of about 5000 source lines 
and requires a library segment of 7.50 K for execution. Pascal 
source is translated into code by the Hartman Compilers which are 
written in Sequential Pascal (SPASCAL). The source and object of 
these compilers are also contained in the package. Microcode 
routine for virtual instruction decode are included for the 8/32. 

9. Reliability: 

Excellent -- all errors detected at KSU have been traced to hardware. 

10. Method of development: 

Transported from the Brinch Hansen PDP 11/45 implementation. The 
system was moved with an approximate outlay of 4 person-months of 
experienced graduate student effort. 

11. Sequential Pascal programs may call one another in arbitrary, 
recursive fashion using the interfaces of the SOLO operating 
system (which is written in Concurrent Pascal). No provision 
is made for FORTRAN or any other language. The utility programs 
of the SOLO operating system include the Sequential and Concurrent 
Pascal Compilers, a text editor similar to Interdata's OS-Edit, and 
the source code configurer program mentioned by Mike Ball (Pascal 
Newsletter #7 p. 29). All programs are maintained by the SOLO 
file system and appears to OS/32-MT as a single contiguous file. 

lTEL AS/4, AS/5 

See IBM 360, 370, above. 

Kardios Duo 70 

See IBM 360, 370, above. 

The Kardios Duo 70 consists of an Interdata 7/32 modified by Kardios Systems Corp., 
3820 Court leigh Dr., Randallstown, ~ 21133 (301/542-6826). The machine includes firmware 
which emulates both Interdata and IBM 360, 370 systems. The system is designed to 
concurrently execute both Interdata and IBM software. According to Kardios, most software 
such as the ISH Pascal implementations will run on the Duo 70 with little or no 
modifications. The changes most often required are: use Interdata CSS instead of IBM JCL; 
change IBM file access calls to Interdata access calls (this is only necessary in the few 
cases where the IBM file access methods are not supported by Interdata). The Duo 70 will 
execute 360, 370 object modules produced by a compiler with no changes at all. Kardios 
reports that their customers have reported very little trouble in modifying 360, 370 
software to run on this system. 

Mitsubishi ~ELCOM 7700. 

1. I)1]'LEMENTOR/DISTRIBUTOR/MAISTAI~ER. ~lasato Takeichi, formerly at Dept. of Math. 
Engineering and lnstr. Physics, University of Tokyo, Bunkyo-ku, Tokyo 113, Japan. Present 
address: Department of Computer Science, University of Electro-Communications, 
1-5-1 Chofugaoka, Chofu-shi Tokyo 182, Japan. 

2. MACHINE. MELCOM 7700, 256K bytes. 

3. SYSTEM CONFIGURATION. BPM. (* Minimum hardware required not reported. *) 

4. DISTRIBUTION. (* no information provided. *) 

5. DOCUMENTATION. See "Pascal Implementation and Experience" by Masato Takeichi, Journal 
£i the Faculty of Engineering, University of Tokyo 34: 1, pp 129-136. 



6. MAINTENANCE. (* no information provided. *) 

7. STANDARD. Comparable to CII IRIS 80 implementation by Mancel and Thibault. 

8. MEASUREMENTS. Self compiles in 150 sec. and 150 Kbytes (10SK for code, 10K for 
monitor, 32K for data). Execution times, relative to Fortran, are given in the following 
table. 

Matrix multiply 
Sort 
Additive partition 
Character count 

Extended 
Fortran IV 

1 
1 
1 

Pascal 
1.90 
1. 75 
0.48 
0.34 

9. RELIABILITY. Was first released in April, 1976, with the author using for several 
months before that. Several compiler errors have been corrected. (* Number of sites not 
reported *l 

10. DEVELOPMENT METHOD. The compiler is based on the CIl IRIS 80 compiler by Hance I and 
Thibault, with modified code generation. The monitor and library procedures were rewritten 
to interface with BPM. 

11. LIBRARY SUPPORT. (* no information provided. *) 

HITS Altair 680b 

(* See implementation notes for Motorola 6800. *) 

HOS Technology 6502 (San Diego) 

See DEC LSI-ll (San Diego), above. 

Motorola 6800 (San Diego) 

See DEC LSI-II (San Diego), above. 

Motorola 6800 (St. Paul) 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Mark D. Rustad, 585 Harriet Ave., Apt #213, 
St. Paul, MN 55112 (612/483-0589). 

2. MACHINE. Designed for the HITS Altair 680b, based on a Motorola 6800. 

3. SYSTEM CONFIGURATION. Requires 32K bytes and a TTY. No disk needed. 

4. DISTRIBUTION. (* no information *) 

5. DOCUMENTATION. (* no information *) 

6. MAINTENANCE. (* no information *) 

7. STANDARD. The following are not supported: files (except TTY input and output), and 
get, put, reset, rewrite; with and goto; sin, cos, arctan, exp, 1n, sqrt, pack, and 
unpack. 

8. MEASUREMENTS. Compiler code occupies 24K bytes, the interpreter requires 3K bytes. 

9. RELIABILITY. Seems to be excellent. Not yet released. 

10. DEVELOP~1ENT METHOD. Based on Pascal-P2, cross-compiled first from a Univac 1100 (using 
San Diego Pascal), and later from a CDC 6400. As of 76/11/4, about 2 man-months had been 
invested. The compiler source is ahout 2200 lines. The cross-compiler has been designed to 
be independent of the host-machine's character set. The interpreter could be implemented 
on other 8-bit machines with minimal work. 

11. LIBRARY SUPPllRT. (* no information *) 

Nanodata QM-1 

1. IHPLEMENTOR/DISTRIBUTOR/MAINTAINER. Dennis Heimbigner, TRW DSSG, Mail Station R3/1072, 
1 Space Park, Redondo Beach, CA 90278 (213/535-0833). 

2. MACHINE. Nanodata QM-1. 

3. SYSTEM CllNFIGURATION. 256K words nanostore; 8K words control store; 60K words main 
store; 9755 (55M byte) disk; TASK version 1.04.02 (or later); PRllll version 2.04.01 (or 
later). Optional: Card Reader, Printer (very desirable). 

4. DISTRIBUTION. ttRelease by TRW is currently under consideration. Inquiries are 
welcome." (77/3/17) 

5. DOCUMENTATION. Brinch Hansen's SOLO manuals (not available from TRW); machine readable 
document describing the implementation and ways to modify it. 

6. HAINTENANCE. (* no infonnation *) 

'I. STANDARD. (* no information *) 

8. 11EASUREMENTS. Executes at about one-third the speed of the Pl)Pll/45 (SOLO) system. 
(* Space requirements not reported. *) 

9. RELIABILITY. (* no information *) 

10. DEVELOPMENT METHOD. The Concurrent Pascal system kernel was programmed in micro-code 
in 6 months of part-time work. Half of that time was spent on I/O drivers. 

11. LIBRARY SUPPORT. (* no information *) 

NCR Century 200 

Jack Laffe, 320 19th Ave. 5., Minneapolis, MN 55454 (612/336-4946) tells 
(77/08/30) that he is writing a Pascal compiler in Neat 3 for the Century 200. 
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Norsk Data NORD-l0 (CERN) 

1. IIWLEMENTOR/DISTRIBUTOR/MAINTAINER. David L. Bates and Robert Caillian, PS/CCI Group, 
CERN, 1211 Geneva 23, Switzerland. (Tel. 41-98-11) 

2. MACHINE. Norsk Data NORD-l0. 

3. SYSTEM CONFIGURATION. SINTRfu~ III operating system. 

4. DISTRIBUTION. "Anyone is welcome to receive a copy of our system." (77/1/19) 

5. DOCUMENTATION. (* no information *) 

6. HAINTENANCE. (* no information *) 

7. STANDARD. (* no information *) 

8. HEASUREHENTS. It takes 15 minutes to compile the compiler. (* Space requirements not 
reported. *) 

9. RELIABILITY. (* no information *) 

10. DEVELOPMENT HETHOD. From Pascal-P4. P-code is assembled and then interpreted by an 
assembly language program. 

11. LIBRARY SUPPORT. (* no information *) 

Norsk Data NORD-IO (Oslo) 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Andora Fjeldsgaard, Petter Gjerull, Stein 
Gjessing, Jan Husemoen, Kefil Moen, and Terje Noodt. Computing Center, University of Oslo, 
Blindern, Oslo 3, Norway. (* No phone number provided. *) 

2. MACHINE. Norsk Data NORD-l0, using 2 64K memory banks. 

3. SYSTEM CONFIGURATION. MOSS operating system. 

4. DISTRIBUTI'JN. (* no information *) 

5. DOCUtlENTATION. The implementation is described in "Rapport om implementering av Pascal 
pa NORD-l0", University of Oslo, April 1976. A machine readable document describes changes 
and improvements to the implementation as they are made. 

6. !~INTENANCE. It is expected that the system will be improved and changed frequently in 
the near future. Error reports are invited, and may be given to any member of the PASCAL 
group. 

7. STANDARD. Files (except input, output, PRD, and PRR) and formal procedures are not 
implemented. Sets may have 64 elements; parameters and local variables (except arrays and 
records) may occupy at most 253 16-bit words in any procedure; strings may be at most 16 
characters long. 

8. MEASUREMENTS. (* no information *) 

9. RELIABILITY. (* no information *) 

10. DEVELOPMENT MET~OD. Developed from Pascal-Po 

11. LIBRARY SUPPORT. (* no information *) 

Prime P-400 

1. IMPLEMENTOR/DISTRIBUTOR/l~INTAINER. Phillip H Enslow, School of Information and 
Computer Science, Georgia Tech., Atlanta, GA 30332 (404/894-3187). 

2. MACHINE. Prime P-400. 

3. SYSTEM CONFIGURATION. Virtual memory operating system. 

4. DISTRIBUTl<JN. (* no information *) 

5. DOCUMENTATION. (* no information *) 

6. MAINTENANCE. {* no information *l 

7. STANDARD. (* no information *) 

8. MEASUREMENTS. (* no information *) 

9. RELIABILITY. (* no information *) 

10. DEVELOPMENT METHOD. Bootstrapped from Pascal-P4 during 1976-77. 

11. LIBRARY SUPPORT. {* no information *l 

SEHS Tl600 

1. l!1PLEMENTOR/DISTRIBUTOR/MAnTAINER. Alain Tisserant, Departement Informatique de 
l'INPL, Ecole des Mines, Parc de Saurupt, 54042 Nancy Cedex, France. (Tel. (28) 51 42 32) 

2. MACHINE. SEMS T1600 and SOLAR 16/05/40/65. 

3. SYSTEM CONFIGURATION. BOS-D operating system. Hardware: ~rrS16; FilE or HHU 
minimum 16K words of core memory. 

4. DISTRIBUTION. Not yet available (77/2/2). Will be distributed by IRI~. 

disk; 

5. DOCUMENTATION .. All available documentation is written in French. (* we don't know what 
is available. *) 

6. 11AINTENANCE. (* no information *) 

7. STANDARD. "Fully implements standard Pascal; also compatible with IRIS 80 Pascal 
compiler." Extensions include: character strings; Loop-~-end statement; I/O of sets and 
scalars; sets of any interval of integers. 

8. MEASUREMENTS. (* no information *) 

9. RELIABILITY. "Expected to be excellent!" 

10. DEVELOPHENT METHOD. The compiler{s) is written in Pascal. ~ two pass scheme uses an 
adap~ation of P-code as an intermediate language. The P-code was adapted for non-stack, 
16-b1t, based addressing and accumulator machines. The first pass can be parameterized, 
and the second pass can be rewritten to port the compiler to other machines. An automatic 
segmentation mechanism allows compilation and execution of large programs (such as the 
compiler) with small memory requirements. 

11. LIBRARY SUPPORT. The implementation allows separate compilation, as well as insertion 
of ASM and Fortran routines. 



Siemens 330. 

KERNFORSCHUNGSZENTRUM KARLSRUHE 75KARLSRUHEl, 22.6.77 
Postfach 3640 J 0 
fernsprecher: (07247) 8213928 
Durchwohh (07247) 82 

Institut fur Datenverarbeitung in der Technik 

Karlheinz Kapp 
Fernschreiber, 7826755 

Dos Kernforschungszentrum wird betrieben von, 

Gesellschaft fOr Kernforschung m. b. H" Karlsruhe, WeberstraBe 5 

Dear Andy: 

Enclosed you find some details about our brand new Sequential-PASCAL­

Machine for the SIEMENS 330 Process Control Computer, which has been 

implemented by me in 2.5 manmonths. The SIEMENS-Version runs under 

the Real-Time OS 'ORG330PP2 or ORG330K and is full compatible to our 

VARIAN-V75-PASCAL, which we received from VARIAN Munich and which 

was modified and extended by me in few weeks. 

The language is identical to Sequential PASCAL by P. Brinch Hansen 

and Al Hartmann for the Concurrent PASCAL Machine on PDPll/45. So 

the Concurrent PASCAL Compiler, after few modifications, is now 

running on our SIEMENS 330 as a Cross-Compiler for the Concurrent 

PASCAL Machine. 

We still have not so much experience with PASCAL-applications, but 

while implementing and modifing these two systems, we have found no 

Compiler-Errors at all. The Code- and Runtime-Efficiency is good 

compared with RT-Fortran and will allow RT-application in PASCAL. 

As prerequisite for a good flexibility, the user himself is able to 

extend the PASCAL-system using the external procedure interface of 

the system. 

Although the distribution and maintenance policy of my Company is 

not yet fixed, I enclose some information about our PASCAL-Systems. 

I think that this information is interesting mainly European users, 

but our interest is now to receive complete PASCAL-Programs from 

other users, mainly a good source editor, intender and cross­

referencer would be welcome. Additionally we are looking for 

PASCAL on a DECLSlll or INTELSOSO Micro-Computer. 

Sincerely yours 

Sequential PASCAL 

1) Implementor/ 

Distributor 

2) Machine 

3) Op. System 

Min. Config. 

Core for Compiler 

4) Distribution 

5) Documentation 

6) Maintenance 

7) Standard Pascal: 

S) Type of Program: 

9) Code efficiency: 

PASCAL-Machine 

minimum core 

VARIAN V75 

VARIAN 

Data Machines 

D-SOOO Munchen 

W-Germany 

VARIAN V75 

VORTEX II E/F 

64K Memory 

FPP/WCS 

CR/LP/DISK/MT 

TTY 

20K 

ask Varian 

SIEMENS 330 

K. -H. Kapp 

Gesellschaft fur 

Kernforschung mbH 

IDT 

Postfach 3640 

D-7500 Karlsruhe 
W-Germany 

(07247) S23928 

SIEMENS 330 

ORG330PP2/ 

ORG330K 

SEGSYS 

64K Memory 

FPP/SIM. 

CR/LP/DISK/MT 

TTY 

20-22.5K 

Nolabel tape, 

9 track, SOO BPI 

Manual in English 

ask Varian 

Users Guide in 
German 

on request 

I/O-System is different 

no Standardprocedures 

Interpreter and I/O-System 

written in Macro/Assembler 

7-Pass- S-Pass-
Compiler written in PASCAL 

3 W PASCAL-Code/source line or 

1 W PASCAL-Code/9 signif. chars 

3K 1. SK 
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10) Speed Compiler compiles typical PASCAL­

source-text at a rate of 150 lines/min 

or 500 significant chars/sec. 

For more information about Sequential PASCAL read the publications 

about Concurrent PASCAL. 

Siemens 4004, 7000 (Munich) 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Manfred Sommer, SIEMENS AG, Department D AP GE, 
Postbox 70 0078, D-8000 Munich, West Germany (089-722-61276). 

2. MACHINE. Siemens 4004 and 7000 series. Also RCA Spectra 70 (VMOS). 

3. SYSTEM CONFIGURATION. BS2000 operating system. 

4. DISTRIBUTION. Contact the implementor. 

5. DOCUMENTATION. A User's 11anual (German) is available. 

6. 11AINTENANCE. (* no information *) 

7. STANDARD. Appears to conform fully with the Pascal User Manual and Report. Character 
set is EBCDIC. Sets may have 256 elements (allowing set £t char), 

8. MEASUREMENTS. "Code produced seems to be much faster than the code produced by the 
standard Fortran compiler." Compilation speed is 40 lines per second on a 4004/151 and 100 
lines per second on a 7000/7.755 (roughly equivalent in power to an IBM 3701155 or CDC 
6400). In a dozen or so benchmark programs times were comparable with CDC-6400 Pascal. 

9. RELIABILITY. Over 18 sites using this version. 

10. DEVELOPMENT METHOD. Based on Pascal-P4. 

11. LIBRARY SUPPORT. Generated code may be put into a standard module library. Additional 
procedures are available for interfacing to the operating system. 

Siemens 4004 (Darmstadt) 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. H.-J. Hoffmann, Fachbereich Informatik, Techn. 
Hochschule, Steubenplatz 12, D-1600 Darmstadt, Germany. (* No phone number provided. *) 

2. MACHINE. Siemens 4004/157. 

3. SYSTEM CONFIGURATION. (* no information *) 

4. DISTRIBUTION. (* no information *) 

5. DOCUMENTATION. (* no information *) 

6. MAINTENANCE. (* no information *) 

7. STANDARD. (* no information *) 

8. MEASUREMENTS. (* no information *) 

9. RELIABILITY. (* no information *) 

10. DEVELOPMENT METHOD. There are three compilers, all based on Pascal-P2: (a) a fully 
interpretive verSion; (b) a version \Y'here P-code is translated to assembly language; and 
(c) a version with assembly code emitters in the compiler. 

11. LIBRARY SUPPORT. (* no information *) 

SOLAR 16/05/40/65. 

See SEMS T1600, above. 

TELEFUNKEN TR-440 

INSTITUT FOR INFORMATIK 

DER TECHNISCHEN UNIVERSITAT MONCHEN 
Manfred Luckmann 

Telex: tumue d 05-22854 . Institutseingang: Barer 5traBe 2'3,- Edte GabetsbergerstraBc 
FERNRUF (0lI9) 2105· 8276 

'astitut (Dr lafonr,atik der T«hMdlo \JftNMilat MI __ 
[). aooo MflIIdI ... 2. Postloch 2OU:ZO 

Dear Mr. Mickel, 
M()NCHEN. DEN August 8, 1977 

I send you here some information about our PASCAL implementation running on 
the Telefunken TR440: 

The compiler was first implemented by 
Hans Dieter Petersen 
Universitat des Saarlandes 
Institut fUr Informatik I 
1m Stadtwald 
0-6600 SaarbrUcken / Germany 

and later extended by 
Manfred Luckmann 
Technische Universitat 
Institut fUr Informatik 
Postfach 20 24 20 
0-8000 MUnchen 2 / Germany 

Machine: Telefunken TR440, operating system BS3. 

Documentation: Supplement to the book: PASCAL User Manual and Report. 

Maintenance: none. 

Text-files only, no runtime checks. 
External procedures allowed (written in PASCAL or in assembly language). 

The compiler produces assembly language as intermediate code. 

Size: ca. 40 K words, speed: ca. 10 lines / second. 

Sincerely yours, 

t)fa./d ;1L-
Manfred Luckmann 
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TeRAK 8510 (San Diego) 

(* See i~plementation notes for DEC LSI-ll (San Diego). *) 

Texas Instruments TI-ASC. 

Philip Bergstresser (see HERE AND THERE News section) phoned 77/05/26 to correct our 
information in PUGN #8. The POL (Production Development Language) system TI implemented 
included a superset of Pascal and a library management system. This included software 
tools, a check for matching source and binary module interfaces, procedures recompiled 
independently with scope, complete reversible overlay process, cross reference and 
instrumentation code. Documentation is available from Bill Bixler at TRW Huntsville. The 
TI-ASC is a 650K 32 bit word machine with IBM 360-like floating point and vector and 
scalar hardware. It has 48 registers. 

Texas Instruments 9900/4 (Vienna) 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Implementors: H. Schauer, R. Nagler, and A. Szer, 
Institut fuer Informationssysteme, A-l040 Wein, Argentinierstrasse 8, Austria (Tel. 
65 87 31/313). Distributors: ECO-Computer GesmbH&Co Kg (Fa. Langschwert), A-lOla Wein, 
Tuchlauben 14, Austria (Tel. 63 35 80). 

2. MACHINE. TI 9900/4. 

3. SYSTEM CONFIGURATION. No operating system; requires a mark-sense card reader and a 
line printer. 

4. DISTRIBUTION. The system (hardware and software) is sold for 200.000. Austrian 
Schillings (about $1500 U.S.). 

5. DOCUMENTATION. Available in the form of a supplement to the Pascal Report. (* Not 
known if this is machine retrievable. *) 

6. MAINTENANCE. "We intend to make more of it [the system] and we would like to accept 
bug reports." 

7. STANDARD. The following are not supported: files; 
procedures/functions. Sets of 64 characters are supported. 

with and goto; formal 

8. MEASUREMENTS. It is very slow compared with other systems. The system uses 12K Rmi 
words and no external memory. 

9. RELIABILITY. The reliability of the system is excellent. (* Date first released and 
number of sites using system not reported. *) 

10. DEVELOPMENT METHOD. The system is written in Pascal and machine code (3000 source 
lines). It took 3 months to implement it on any microprocessor with no special experience 
of the implementors. The machine independent parts are bootstrapped by an existing Pascal 
compiler. The system is intended primarily to support programming education. 

Basic concepts: the compiler translates the source program into an intermediate 
language represented as a tree, where each node represents one declaration and each leaf 
consists of the intermediate code of a PASCAL block in reversed Polish notation. This tree 
is the static information of the program. The compilation does not exceed the level of 
syntactic decomposition defined by the syntax diagrams in the PASCAL report. The 
interpreter performs all context-sensitive checking at execution time. 

Machine independent parts of the system, i.e., the compiler and part of the 
interpreter are in the intermediate language. Only the nucleus of the interpreter is 
machine-dependent and therefore handcoded. The input device is a mark-sense card reader 
accepting specially coded cards (reserved words have their own punch codes). 

11. LIBRARY SUPPORT. (* no information *) 

Univac 90/30. 

See letter from C.C. Handley under Hewlett Packard HP-21'IX. 

Univac 90/70. 

See Siemens 4004, 7000 series. 

The U90/70 (formerly RCA Spectra 70) is very similar to the Siemens machines, both in 
hardware and software (Vli0S ~ BS2000). 

Univac 1100 (San Diego) 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Hichael 5. Ball, Code 632, Naval Ocean Systems 
Center, San Diego, CA 92152. (* No phone number provided. *) 

2. MACHINE. Univac 1100 series. 

3. SYST~M CONFIGURATION. Exec-8 operating system; can be run in Demand mode. 

4. DISTRIBUTION. As a member of USE, you may request a copy from ~ike by sending a mag 
tape and noting any res.trictions on its format. 

5. DOCUMENTATION. A 29 page machine readable supplement to the Pascal User Manual and 
Report entitled "Pascal 110011 documents the i:nplementation. 

6. MAINTENANCE. (* no information *) 

7. STANDARD. Restrictions: entry, processor, and univ are reserved words; standard 
procedures and functions may not be passed as actual parameters; file of file is not 
allowed. Sets may have at most 144 elements. The compiler accepts the full ASCII character 
set. A compiler optiori allows processing of Brinch Hansen Sequential Pascal programs. 

8. MEASUR&~ENTS. The compiler compiles into 34K words and requires 6K words of library 
routines. Self-compilation requires about lS.SK for stack and heap. 

Execution times for code compiled by Pascal was com?ared with code generated by the NUALG 
and ASCII FORTRAN processors. Fortran's local optimization was taken as a base value. The 
programs used for comparison were taken from Hirth's paper on the design of a Pascal 
compiler (Software - Practice and Experience, Vol. 1 (1971), pages 309-333). The results 
are summarized in the following table. 

Pascal ~UALG FORTRAN FORTRAN 
Pascal no tests NUALG no tests FORTRAN local opt. global opt. 
(reI) (reI) (reI) (reI) (reI) (reI) (time) (reI) 

PART 0.62 0.61 0.85 0.34 1.00 1.00 15.10 0.99 
PARTNP 1.18 1.06 3.29 3.17 0.94 1.00 0.93 0.85 
SORT 1.37 1.12 1.83 1.49 1.00 1.00 18.01 0.59 
MATMUL 1.82 1.43 2.05 1.70 1.00 1.00 10.26 0.39 
COUNT 0.30 0.28 0.72 0.66 1.00 1.00 16.83 0.97 
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9. RELIABILITY. Quite good; it should approach excellent. The system has been in local 
use since about February, 1976, and i~ has been installed at 25 sites (11 university, 4 
government, 10 industry). 

10. DEVELUPMENT ~lLTIlOIl. The compiler was developed from Pascal-P2. (* Person-hours to 
develop system not reported. *) 

11. LIBRARY SUPPORT. Generated code can be linked to subprograms written in Fortran or 
assembler. 

Univac 1100 (Copenhagen) 

1. I~lPLEHENTOR/DISTRIBUTUR/aAINTAI~ER. J. Steensgaard-Madsen, DIKU 
Kobenhavns Universitet), Sigurdsgade 41, UK-2200 Copenhagen N., 
number reported. *) 

2. MACHINE. Univac 1100 series. 

3. SYSTDI CONFIGURATION. Exec-8 operating system. 

(Datalogisk Institut, 
Denmark. (* No phone 

4. DISTRIBUTIUN. The charge for distribution from Datalogisk Institut is Dkr. 200. The 
distributors are attempting to maintain a distribution tree to reduce costs and hassles. 
Purchasers must sign a license agreement. The system is released only in relocatab1e form. 

5. DOCUMENTATION. A 19-page machine readable supplement to the Pascal User Hanual and 
Report is available. It is "A Pascal Compiler for the Univac 1100 machines II , by J. 
Steensgaard-tladsen and Henrik Snog of DIKU. 

6. t1AINTE.NANCE. There is no promise of maintenance, but bug reports are required under 
the license aggreement. 

7. STANDARU. Deviations from the standard: Reset(E) on any textfile will cause 
eof(f) = false and eoln(f) = true; Parameter types of formal procedures and functions must 
be specified. Restrictions: file £f file is not allowed; standard procedures cannot be 
passed as actual parameters. Machine dependencies: Sets may have 72 elements, char is 
defined as (6-bit) Fieldata, ascii is an additional type; real is double precision always. 

8. HEASUREMENTS. Compilation space is roughly 42K; speed is 100 lines per SUP second. 
Compiled programs run efficiently compared to other processors. 

9. RELIABILITY. Excellent. (* Date first released and number of sites using system not 
reported. *) 

10. DEVELOPMENT METHOD. Pascal-P with a team of 4 persons. 

11. LIBRARY SUPPORT. External procedures may be written in Pascal or (ASCII) Fortran. 
Incluslon of assembler code is possible. 

Univac 1100 (Madison) 

ACADEMIC COMPUTING CENTER 
THE UNIVERSITY OF WISCONSIN - MADISON 

PASCAL Implementations 
University Computer Center 
227 Experimental Engineering Bldg. 
University of Minnesota 
Minneapolis, MN 55455 

Dear Mr. Bonham: 

1210 WEST DAYTON STREET 
MADISON, WISCONSIN 53706 

608-262-1166 

August 31, 1977 

Enclosed please find a description of our new diagnostic PASCAL compiler. 
The following will outline the development of the compiler (which isn't 
specifically dealt with in the description). 

The UW-PASCAL compiler is the joint effort of five people (myself, Richard 
LeBlanc, Masahiro Honda, Steve Zeigler and Gary Holmes). It currently 
represents about 24-30 man months. Design was initiated during the sum­
mer of 1975 and the first test version was released to users in late 1976. 

The compiler was designed from scratch, using a syntax-directed organiza­
tion. The compiler uses a table-driven LALR(l) parser and an error cor­
rector which is driven by the parsing tables. Initially the compiler was 
bootstrapped through a version of the P-compiler. Later, Mike Ball's 
N.D.S.C. compiler was used. At present, of course, we bootstrap through 
our own compiler. This has the added benefit of allowing our diagnostic 
checks to monitor our own compiler (at a very acceptable level of over­
head). Indeed, the preponderance of compiler bugs are found in this man­
ner. As a result, errors are automatically linked to the offending source 
statement in the compiler and readily fixed. 

In case you are interested, I'm including a copy of our current User's 
guide (an updated version is being prepared). rfm also posting a copy 
of the compiler description to Andy Mickel for inclusion in the PUG News­
letter (or are you the person who handles that department?) 

If youfd like. further information, please feel free to write me. 

Sincerely, 

~1LF~ 
Charles N. Fischer 

CNF:rb 
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Diagnostic PASCAL Compiler for Univac 1100 Series 

The University of Wisconsin-Madison Academic Computing Center (MACC) 

has developed a diagnost'ic PASCAL compiler for the Univac 1100 series. 

The compiler is especially designed for research and instructional use. 

It emphasizes careful and complete diagnostic checking at both cornpile-

time and run-time. Included are subscript and subrange checks, pointer 

validity checks, record variant and set range checks. When run-time er­

rors are discovered a procedure walk back (with source program line numbers) 

as well as a symbolic dump of scalar variables are available. During com­

pilation, a complete analysis of the syntactic and semantic correctness of 

the source program is performed. Automatic correction of minor syntax er­

rors (e.g. missing semicolons or parentheses) is included. 

The following provides detailed information about the compiler and its 

distribution policy. 

(1) The ~T-PASCAL compiler is an ASCII processor which operates on any 

Univac 1100 series computer under EXEC-8a Two versions of the 

compiler are available. The first produces standard relocatable 

elements which may be collected to produce executable absolute 

elements. The second version operates in a lILoad and GoT! manner. 

PASCAL source programs are compiled directly into core and im­

mediately executed. No collection step is used. 

(2)' m,-PASCAL is written in PASCAL. Its source (including all ver­

sions) is about 14K lines. Compilation speed is about 4000 lines/ 

min (on an 1110). The compiler requires about 70K words to operate 

('l:vhich is larger than most other Univac compilers). However overall 

compilation costs appear to be comparable to other Univac ASCII 

compilers. Code generated by the compiler is as good as, or better, 

than that generated by other ASCII compilers operating in a non­

optimizing mode. 

The Load and Go version is marginally smaller and faster than 

the standard compiler. For small programs, its cost (for compila­

tion and execution) is about 60% of the standard compiler. 

(3) UW-PASCAL implements all of the Standard PASCAL language with the 

exception of GOTO's out of procedures. (STOP and ABORT statements 

are available as a partial alternative.) 

In addition to the extensive diagnostic capabilities noted above, 

a number of other language extensions are available. These include: 

(a) A very powerful external compilation capability. Procedures 

which are compiled independently are always compiled in the 

environment of their declaration. This allows complete compile­

time checking of procedure interfaces as well as access to global 

variables. Linkage to externally defined assembly language pro- V0 

cedures is also provided. 

(b) Conditional compilation facilities are provided. These in­

clude the optional compilation of code sequences enclosed by 

comment brackets (llconditional comments tl ). Further, code is 

not generated for unreachable prugram statements. 

(c) The DISPOSE procedure is implemented. Run-time pointer checks 

ensure that disposed objects cannot subsequently be referenced. 

Heap objects may be grouped into logical units (termed "sub­

pools") which may be freed in a single DISPOSE operation. This 

often significantly simplifies reclamation of heap storage. 

(4) UW-PASCAL has been in use since early in 1977. It has received 

rather heavy use and has been found to be very reliable (at present 

no extant bugs are known). 

MACC currently maintains UW-PASCAL as a fully supported software 

product a The compiler, with a year of compiler support, is available 

for a fee of $750. Both the source and absolute modules of both 

versions of the compiler as well as PASCAL support routines will be 

provided. Prompt distribution of corrections to compiler bugs as 

well as improvements to the compiler are also included. After this 

initial period, continuing support (including compiler improvements 

and extensions) is available for a fee of $600 per year. A surcharge 

of $100 will be added for users outside of the United States. 

A m,-PASCAL User Guide (included in machine-readable form with the 

compiler) which further details this compiler is available for a 

postage and handling fee of $3 ($5 foreign). Normally, the compiler 

is distributed on a 9-track 1600 BPI tape. However, other tape 

formats and densities may be available upon special request. 

All inquiries should be directed to: 

PASCAL Development Group 
Attn: Dr. C. N. Fischer 
MACC 
1210 West Dayton Street 
Madison, Wisconsin 53706 

Information may also be obtained by contacting Dr. Charles N. Fischer 

at (608) 262-7870. 

(5) UW-PASCAL is an on-going research project at the University of Wis­

consin. Future development plans include: 

(a) Compiler tuning to reduce core requirement (to about 45K for 

--0 

J> 
Gl 

rn 



small programs) and to reduce overall compilation costs. 

(b) Inclusion of a varying-length string manipulation capability 

(similar to PL/I varying length strings), with catenation and 

substring operations, I/O, etc. 

(c) Addition of an interface to ASCII Fortran subprograms. 

Varian (Sperry-Univac) V-70 

1. IMPLEHENTOR/DISTRIBUTOR/HAINTAINER. I)istributed by the Varian Users Group 
Varian Data Hachines (Sperry Univac), 2722 Michelson Drive, Irvine, 

(VOICE). 
CA 92713 

(714/833-2400) • 

2. HACHINE. Varian V-70 series. 

3. SYSTEH CONFIGURATION. Requires 32K+ memory, memory map, Vortex II operating system, 
extended instruction set, and 512 words of writable control store (WCS). 

4. DISTRIBUTION. Available from Varian as VOICE i1183C8. 

5. I)OCUMENTATION. A 120 page manual (non-machine retrievable) is available as part of 

distribution. 

6. HAINTENANCE. (* no information *) 

7. STANI)ARD. This is Brinch Hansen style Pascal. 1/0 is non-standard and oriented toward 
the Vortex-II 1/0 macros. Reference to files is by unit number. Additional restrictions: 
Strings must have an even number of characters. Gota's are not supported. Enumeration 
types cannot be defined within record declarations. Records may have at most 16 variants, 
and the ordinals of the variant labels (constants) must be in the subrange 0 •• 15. Sets may 
have 128"elements. Uses Hark-Release. 

8. HEASURE~!ENTS. Compiles over 1000 statements per minute. Compiler requires 17K decimal 

words of main memory. 

9. RELIABILITY. Good. Distributed to over 10 sites. 

10. DEVELOPHENT r·IETHOD. Based on Brinch Hansen's Sequential Pascal. 

11. LIBRARY SUPPORT. (* no information *) 

Xerox Sigma 6, 9. 

i. I'1PL;:HENTOR/I)ISTRIBUTOR/~IAINTAINER. Pierre DeSjardins, Universite de Hontreal, 
Informatique, C.P. 6128, '10ntreal 101, Quebec, Canada (514/343-7662). 

2. tIACHD1E. Xerox Sigma 6 and 9. 

3. SYSTEH CONFIGURATION. (* no information *) 

4. DISTRIBUTION. Distributed on magnetic tape (9 track, 800 bpi, structured much like a 
standard Xerox processor distribution tape - labelled in account :SYSGEN). Distribution 
cost is $250, payable to Pierre Desjardins. The distribution includes documentation. 

5. DOCUHENTATION. Program comments are in English. The following documents are 
distributed: "Program Description" (English) contains installation and maintenance 
information; "Manuel d'utilisation ••• " (French) is the user's manual; "METAPASC ••• tI 
(French) provides macro-procedures to aid writing external procedures or functions in 
Meta-symbol; "Pascal 2 - Sigma: un systeme de prograrnmation Pascal" (French) describes the 
functional structure of the compiler. 

6. t1AINTENANCE. Bug reports are welcome, and "update sheets could be sent. fI The 
distribution fee does not imply any responsibility or maintenance service on the part of 
the distributor, implementor, or the Universite de Montreal. 

7. STANDARD. Corresponds to Pascal User Manual except: files may not ,be components of 
arrays, records or files; string constants may not occur in the ~ section; standard 
procedures and functions may not be passed as actual parameters. Sets may have at most 32 
elements. 

8. t1EASUREHENTS. Compiler peak code size is 25K. Self-compilation takes 35K. Compilation 
rates are: 600 lines per minute (Sigma 6 - BPH/BTH) and 1200 lines per minute (Sigma 9 
CP-V). (* Size and execution speed of generated code not reported. *) 

9. RELIABILITY. Good to excellent. (* Date first release and number of sites using system 
not reported. *) 

10. DEVELOPHENT HETHOD. The compiler source is 6200 lines of Pascal. It was produced by 
cross-compiling from a cl)e Cyber 74. Effort was 18 person-months (without any prior 
knowledge of Sigma machines). 

11. LIBRARY SUPPORT. The compiler produces a relocatable object module (in Xerox Standard 
Object Language) for each procedure and function. Provision is made for external 
procedures and functions written in t1eta-symbol. 

Xerox Sigma 7. 

See also CII 10070. 

The GIl Iris-80 compiler (described above) has been transposed to the the Xerox Sigma 7 
running under the BPM monitor by t1asato Iakeichi, formerly at Department of Mathematical 
Engineering, University of Tokyo, Bunkyo-ku, Tokyo 113, Japan. Present address: Department 
of Computer Science, University of Electro-Coffil:runications, 1-5-1 Chofugaoka, Chofu-shi 
Tokyo 182, Japan. 

Another Sigma project, apparently incomplete and 
Bauer, III, Computer Science Department, University 
WY 82071 (307/766-5134). 

Z110g Z-80. 

inactive, was 
of HyOining, 

headed 
Box 3682, 

by Henry 
Laramie, 

Ken Bowles and co-workers, UCSD, have adapted the San I)iego DEC LSI-ll implementation to 
run on the Z110g Z-80 running (at 2.5 lUtz) about 70% as fast as the LSI-ll. Release is 
expected by the end of 1977. See the DEC LSI-11 (San Diego) note, above. 
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