




















































































































































































































For
The arguments for an ELSE clause are regularity, and robustness. The regula
argument comes from (i) examination of tanguages of similar age and utility,
in most of which the feature appears, (ii) the analogy with if-then-else
which may be viewed as a special version of case, and (iii) 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 develop

at the University of Tasmania contains such an ELSE facility. 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 case statement, the B6700 implementation will
raise a run-time error event, and terminate the program, if the case

expression evaluates so as to match no case label.

Recommerndation 1

That all implementations of PASCAL rnegard the above as the
preferied semantics of this situation arnising in a case
statement.

A case with else

If an else clause appears in a case 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.

Syntax of else-clause

In the B6700 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 CASESTATEMENT routine in PASCAL-PA4. There are no

other syntactic changes.

Recommendation 3
1§ an implementation adopts an ELSE-clause, then the above

syntax should be regarded as standand. Modified syntax diagrams
are attached.

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

else clause last, following all labelled clauses.

Example of case with else

case ch of
I+I) I_V’ I*IJ '/7:
thing := arithmeticoperator;
’, I) rfr’r[." I]r_. ”{
thing := variableevaluator;

roror.r.,
ERNE TR

thing := separator; Arthur Sale

else: Professor of Information Science

thing := otherthing University of Tasmania

end: (Burroughs B6700 implementor)

CASEH expression% constant °

Recommendation 2

That the above be reganded as the minimum semantic requirements
0f an else-clause in a case-statement. 1§ an LmpLementation
can cause the same effect as in Recommendation 1 fon values

of the case-expression which are outside Lts declared range

(as in the type), Zhey are encouraged to do s0. This is
relevant only fo implementations that include an else-clause.

_______(:)q,___.

MODIFIED SYNTAX CHART FOR CASE-STATEMENT IN WIRTH-FORM
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Irteracting with » P SCLL propxem - D. A. Joslin, University of Sussex, Computer
Centre, Brighton, U.K. 8/5/77

Variable-parameters in Pascal

Bill Findlay,
Glasgow University, Glasgow G12 8QG, Scotland, U.K.

The reguirciment of the

)

rom the very stowt of

Lumediately after

The impression that variable-parameters in Pascal must be in the fiwet coxd be
passed by reference is widespread (e.g. it appears in the books is cntercd, the sccond card heins phrsically
by Conway, Gries and Zimmerman and by Webster). However, I +H entered, Ttas steond cand teing paysically

believe it to be a misconception 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 1language and implementation. My under- 1t it proceeds iv question/ansver/rcoy e fofe, This can be
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.

tive progwam, however; nemaally oubtputs sone

before expecting the user to trpe his firct

If we 1look at Section 9.1.2 of the Report we find only that
the formal "represents" the actual during the execution of the

procedure. Name 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. (i1) : preceden each RBAD, ie cach : - an angven
In the Axiomatic Definition, at axiom 11.2, it is stated that from the terminal veer, by a READLY, v conveniently be

the variable-parameters and non-local variables accessible by a done Ly me of grocesures = eg

procedure-call must be distinct (no "aliasing"). Given this e e

condition, it is not possible to determine the parameter-passing PRACEDURE CDTRBAL(VAR X:REUAL);

mechanism by running a legal program. I conclude that any BEGIN READLY; READ(X) E¥D;

method which satisfies axiom 11.2 is allowable.

thereby gain access to the enormous investment in Fortran library .
routines. esponse to ansver )

/

This issue is not just of theological interest. The imple- S S - ;
mentor has been given an important degree of freedom: he can copy VRITELR('CYPE A REAL NUMBER'); (¥ question ¥)
the technique used by the Fortran system on his machine and CRT 4 (* ret enswer %)
y {
\

e

The attachcd sheet shows: a sauple program CC21INT written sccoxding

to rule (ii) aboves

a George 3 macro IITR

Toring

ACT which pex

the action of rule (i) stove = +the command

c terninel user aftex
he hag loaded a program e is to interact with;
a sanple teletype sessi

on showing interaction
with CC2LINT via INTERACT.
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HLISTING OF T CC21INT(1/) PROPUCED ON AMAY?7 AT 11.49,48

#OUTPUT RY LISTFILE IN ":T7.CC21' ON 13MAY77 AT 12.20.44 USING

DOCUMENT CCco21INT

PASCAL coMp, ORJECTCCZ1TINTPROG
TYPE STRING = pACKED ARKAY [1..16]1 OF CHAP;
VAR &: STRING:; J,K: INTEGFR? (€3 CHAR:
PROCEDURF GETSTRING(VAR S: STRING)!
VAR 1: INTFGER: At ARRAY [1..16) OF CHAR:
RFGIN
READLN:
FOR T:= 1 Y0 16 DO RFADCALI));
PACK(A,1,$)
END:
PROCFDURF GETINTEGFR(VAR I:INTEGER)?
BEGIN
REAMIN:
RFADCT)
FND:
PROCEDURF GETCHAR(VAR C: CHAR):
BRFGIN
READIN:
READCC)
END:
REGIN
WRITFLN('R! THERE » PLFASE TYPE IN YOUR NAME'):
GETSTRING(S):
WRITFLN('GLAD TO MFET YulU, *,S);
REPEAT URITFLM('TYPE IN A WHOLF NUMBEPT1)?
GFTINTEGER(J)?
WRITELHNC('AND ANOTHER');
GFTINTECER(K)?
WRITELNC'YOUR NUMRERS ARE',J,' AND',K):

WRITELN¢'THEIR SUM 1€',04K, 0, AND THEIR DIFFERENCE IS',J=K)}

WRITFLNC'SHALL WE TRY AGAIN?'):
GETCHAR(C)
UNTIL co'Yr:

WRITFLN('GOODPBVE, ',8)

END.

ok w

#2287

PASCA| COMPILER ¥pASQ/2A USUSSEX VFRSION 001) ON 06/05/77 AT 11/49/44

OPTION(S? SELEFTED: NONF

12cl9~51; LISTFILF INTERACT» NUMBER
0 #MACRI) INTFRACT - DeAcJIISLINS Navay77
i *LPQ
> CF !
IN 1,T2222

22?2

AS *CRO,!

ER !

RP CFE>DP,LS,OL,PM
0

IF FAILCFILE *CR0Y» UL *CRO
RP FB,CM

V= DO VWU N DN -

1242052« LJAD CC21INTPROGs CLURESK
12+21+05= INTERACT

H1 THERE - PLEASE TYPF IN YUUR NAME
= DAVID

GLAD T MEET YU, DAVID

TYPE IN A WHOLE NUMRER

- 123
AND ANUTHER

- 67

YUUR NUMBERS ARE 123 AND 67

THELR SuUM 1S 190, AND THEIR DIFFERENCE 1S 54
SHALL WE TRY AGAIN?

- YES

TYPF IN A WHULE NUMBER

- -1

AND ANUTHER

- 717
YUUR NUMREKs ARFE =1 AnD 77
THELR SuM IS 765 AND THEIR DIFFERENCE 1S =78

SHALL WE TRY AGAIN?
= YES»> JNCE MJRE
TYPF In A WHJLE NUMBER

- 5

AND AN THER

- 9r3

YR NUYBERS ARF 5 AND 9n3

THAFIR Siyv 1§ 908s AND THELIR DIFFERENCE 1§ =R9R

SHALL WE TRY AGAIN?

- NU THANX

GUUDRYFEs DAVID

1226403 FREF *LP0 »18 TRANSFERS
1226016 FREE *CRO »10 TRANSFERS
0+N3 :HALTED : 0K

END UF MACRJ
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MACHINE DEPENDENT IMPLEMENTATIONS

---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 implementations. They are:

Elliott Organick’s
Pascal.

group at the University of Utah, using Brinch Hansen’s Sequential

P. Schultess and K. Hauserman at the University of Zuerich, who each worked on
projects.

(separate)

P. Albrich, University of Karlsruhe, Germany, was working with Concurrent Pascal.

M. Ellison at the University of Newcastle-upon-Tyne was using Pascal=P "version 1.0".

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.0. Box 500; Beaverton,
OR 97077 (503/638-3411 x2397). W. C. Price; 28282 SW 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
Manual and Report. (* This is apparently not machine retrievable. %)

to Pascal

6. MAINTENANCE. None. Development has terminated. "If you find’em, fix’em."

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
Date first released not reported. *)

reported.

10. DEVELOPMENT METHOD. Compiler was bootstrapped from an early Pl 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.

11. 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 into
making PUG work. Please, however, don't use anymore of that ugly
chartreuse paper.

As to the Burroughs B3700/B4700 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." 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 arising from our attempt at
understanding the full implications of PASCAL's file structure.

Truly,

Wil

William C. Price
Instrument Research Group
Tektronix Laboratories

WCP:pt

Attachment

cc: Dr. R.M. Lansford
P.L. McCullough
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Burroughs B5700

Bruce A. Pumplin, 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. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. A.H.J. Sale; Dept. of Information Science;
University of Tasmania; Box 252C G.P.0.; Hobart, Tasmania 7001 Australia; STD 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. *)

5. 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: CDC
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/0 not
implemented. Reason: future plans. Present 1/0 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.

system crash during testing attributed to Pascal.
First released to

9. RELIABILITY. Excellent. Only one
Compiler now in use at 3 sites. Compiler has been in use since 76/10.
outside sites in 77/4.

10. DEVELOPMENT METHOD. Compiler which generates B6700 code-files which are directly
executed by the B6700 with MCP. Written entirely in B6700 ALGOL. Hand-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:

P .
and R.A. Freak (Support programmer). ot

AH,J, Sale

11, ig?RARY §UPPORT. There is as yet no BINDINFO in the code-file so that it is not
poss ble to link Pascal to modules compiled by other language processors, but the system
contains an extended set of predefined mathematical functions.

Burroughs B6700 (San Diego)

5;ivzsztS:E::02:2;::§if:T3Ré:ﬁlg:AlNFR. Distributor: Henry Fischer; UCSD Computer Center;
overenors] $i Californa - Site.ego, La Jolla, CA 92093; 714/452-4050. Implementors: Mark
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 1lines/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
provided. Date of first release not reported. *)

sites using this compiler not

10. DEVELOPMENT METHOD. 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/DISTRIBUTOR/MAINTAINER. Chris Bishop; Computing Centre;

University of
Otago; P. O. Box 56; Dunedin; NEW ZEALAND; (Tel. Dunedin 40109 x890) . y

2. MACHINE. 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

OT# % 6# SMIN TVISYd

“439HILd3S

LL6T1

i/ 39Vd



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. *)
time

9., RELIABILITY. Unknown at this time. Compiler in use at 3 sites. (*

compiler has been in use not reported. *)

Length of

10. DEVELOPMENT METHOD. Karlsruhe B6700 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 B6700; 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-Al13; 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
implementation. (* Not known if this will be machine retrievable. *)

Pascal

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,
3519 W. Warner Ave., Santa Ana, CA 92704 (714/754=4102).

Control Data Corporation,

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. (o[}
documentation available. *)

Manual 88988500 A, (* Apparently no machine retrievable

6. MAINTENANCE. CDC supported Communications Front End sof tware.

7. STANDARD. Unrevised Pascal language
def ined.

definition with extensions. I/0 is hardware

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

9. RELIABILITY. Excellent.
release not reported. *)

(* Number of sites using system not reported. Date of first

10. DEVELOPMENT METHUD. 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 1is that John Urbanski, West Bank Computer Center, 90 Blegen Hall,
University of Minnesota, 269 19th Ave. South, Minneapolis, MN 55455 USA (612/373-3608),
is working on an implementation of a subset of Pascal for the CDC 3200,

CcDC 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
known to have received Pascal-P2.

State University, Northridge, CA 91324, is

CDC 3600

This 1is another case of the "two-year silence" (see CDC 3300). You are welcome to try
contacting Marcel Dupras, Institut de Programmation, Tour 55-65, 1l1-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)

Implementor:
Urs Ammann
Institut fur Informatik
E.T.H. -Zentrum
CH-8092 Zurich

George H. Richmond Switzerland
Computing Center: 3645 Marine St. 01/ 32 62 11
University of Colorado

Boulder, CO 80309 USA Maintainer:

John P. Strait / Andy Mickel
University Computer Center

227 Experimental Engineering Bldg.
208 SE Union St.

303/ 492-8131

-(Australia, New Zealand, or Oceania)
Carroll Morgan
Basser Dept. of Computer Science
University of Sydney University of Minnesota
Sydney, N.S.W. 2006 Minneapolis, MN 55455
Australia USA
629 1122 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 maintaining 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 operatiomal in late 1970. The present version was first released in May

1974,

10. DEVELOPMENT METHOD. Bootstrapped from the original Pascal-6000 compiler, but developed
in a 6 phase stepwise refinement method. Approximately l.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. TIMPLEMENTOR/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

gisg; Ellison; A.P. Hayes; UMRCC; Oxford Road; Manchester M13 9PL; England, U.K.; (061=273

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,

8. 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 no runtime array bound

optimisation level checking checking
ALGOL 4 (OPT=5) 1996 1230
Pascal 6850 6240%
FIN (OPT=2) 945 3174%%

* Using T+ option=--all run time checks included.
** Forces OPT=0.,

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

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

of first release

10. ?EVELOPMENT METHOD. Cross compiled 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 480-I, 480-I1

(* See implementation notes for IBM 360/370. *)
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CDC STAR-100 (NASA)

Reply to Atin of

National Aeronautics and
Space Administration

Langley Research Center
Hampton. Virginia
23665

1254 J U P\J

Dear Andy:

7

h s
—
[da)
~J

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

Douglas D. Dunlop

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

1. Implementors:

John C. Knight

Analysis and Computation Division
NASA Langley Research Center
Hampton, VA 23665

2. Language: The PASCAL P4 subset of PASCAL.

3. Machine: Control Data Corporation STAR-100.
4, Operating System: STAR 0/S.
5. Documentation: At present, only the compiler listing.
6. Reliability: Compiler correctly compiles itself.

No formal mechanism.
interested.

T. Distribution: Write if you are

The compiler was developed from PASCAL Ph,
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.

8. Implementation:

Our experience with PASCAL PL4 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-100 machine code,

and the compiler which was produced successfully compiled itself on the
ohn C. Knight

STAR-100.
7
2 ZL Z i
Aerospace Technologist

Programing Techniques Branch

Sincerely,

S S

NASA

CII IRIS 50 (Nice)

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Olivier Lecarme; Universite de Nice; Laboratoire
D’Informatique; Parc Valrose, 06034 Nice Cedex; France (51 91 00).
2. MACHINE, CII IRIS 50.

3. SYSTEM CONFIGURATION. Siris 3 operating system. (* Minimum hardware
known. *)

requirements not
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. MEASUREMENTS. (* 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

provided on external and other language subroutines,
source inclusion, or symbolic post-mortem dumps. *)

linkage editor. (* No information
separate compilation, automatic

CII 10070, IRIS 80, XDS Sigma 7 (Paris)

1. IMPLEMENTOR/DISTKIBUTOR/MAINTAINFR.
Implementor: Distributor:
Didier Thibault Pierre Maurice
17 rue GAY-LUSSAC 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; XDS 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
Just send a tape (mini if possible) to distributor.

free.

5. DOCUMENTATION,
retrievable. *)

Users Manual (in French); Septe. 1975. (* Not known if this is machine

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
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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. *)
(* No

11. LIBRARY  SUPPORT. Separate compilation of Pascal programs implemented.

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 (l6-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-0S. (* Apparently no
machine retrievable documentation. %)

6. MAINTENANCE. Fully supported including acceptance and response to user trouble

reports. In the near future, standard Pascal I/0 will be implemented.

7. STANDARD. Implements Sequential Pascal which varies from standard Pascal. Missing:
reserved words file, goto, label, packed; mixed type arithmetic; standard functions: O0DD,
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-1 (Los Alamos)

UNIVERSITY OF CALIFORNIA
LOS ALAMOS SCIENTIFIC LABORATORY
(CONTRACT W-7405-ENG-36)
P.0. BOX 1663
LOS ALAMOS, NEW MEXICO 87545

IN REPLY
REFER TO: C-11
MAIL STOP: €90

July 7, 1977

Dear Andy:

Despite bLob Johnson's rather discouraging letter, (PAS-
CAL Mewsletter #6), PASCAL still lives on the CEAY-1, e now
have a new version based on Sassan Hazeshi's P-code Post Pro-
cessor concept (P.M. #7). Current plans are to extend P-code
and the P-code translator to provide ccde generation for the
lodel compiler.

.I enclose an 11-point Mewsletter-style descripticon of

our implementation, the User's Guide Addendum, and my check
for $d4 ftor next year's P.U.G. membership.

Sindlerely, \be*\
ohn Montague i

(Version gi

CRAY PASCAL

1. 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. 0. Box 1663

Los Alamos, New Mexico
(505) 667-7877

87545
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7.

8.

Machine:

Cray Research, Inc. CRAY-1

Operating System:

Benchmark Operating System (BOS), a LASL modified ver-
sion of the CRI CRAY-0S Version 1.

Distribution:
Distribution is arranged on an ad hoc Dbasis. All
(both) current CRAY-1 installations have -a copy.
Documentation:
Short write-up on the differences between CRAY PASCAL
and Standard PASCAL, plus instructions for use.
Maintenance:
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-1 operating system.

Standards:

CRAY PASCAL implemepts the subset of PASCAL defined by
Ehe PASCAL-P compiler with a few extensions toward
bpandard 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 to
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-1 and
on a CDC 6600 under NOS. Some statistics on our imple-
mentation are:

) P-compiler Translator
Lines of source code 4400 3900
P instructions generated 23,500 19,100
CAL instructions generated 38,100 36,500
Size of code (64-bit words)* 18,200 18,400
Compile, translate,
assemble time (CPU sec.) 43 40

* this includes the run-time package

Ihe compiler and translator run-time are currently dom-
inated by the character by character I/0 (about 50% of
the total time). One of our current projects is
directed toward improving the run-time support.

9. 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-1) 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 0S/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-1, 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-1 for compilation
and testing.

1. 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.0.Box 451, Harvard, MA 0Ll451
(617/772-2306) who wrote 77/07/07: "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." (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/Y, Bruce MacKenzie,
Computervision Corp., 20l 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
compatible machines running under our own operating system."

Also, Larry Walsh, ROLM Corp., 4900 01d Iron Sides Drive, Santa Clara,
(408/988-2900) is looking at Pascal-P for the ROLM 1664, a ruggedized NOVA.

CA 95050
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Requests for Data General implementation information have come from:

77/07/11:

77/07/14:
77/06/08:

77/08/10:
77/08/16:

77/03/14:

Doug Kaye, Computer Services, Du Art Film Labs, 255 West 55 St., New York,
NY 10019 (212/757-4580).
Mike Tiller, 2501 N. Lancaster Lane #178, Plymouth, MN 55441 (612/546-6687).
C. A, Miller, Dept. of Physics Nuclear Res. Center, University of Alberta,
Edmonton, Alberta T6G 2N5.
Kevin Driscoll, 330 SE llth Ave., Minneapolis, MN 55414 (612/331-2133).
Bruce K. Ray, Polymorphic Computer Systems, P.O.Box 3581, Boulder, CO 80303
(303/443-5362).,
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
June 3, 1977

LOMA LINDA CAMPUS
LOMA LINDA, CALIFORNIA 92354

SCIENTIFIC COMPUTATION 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 1ike 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
configuration.

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 the

vender supplied FORTRAN compiles! (And the Pascal system is
interpreted with software paging!!)

The specifications of the system are as follows:

worksize = 64 bits

memory size = 64K words

integer size = 32 bits used in all calculations (64 bits stored)
real size = 64 bits

I have implemented the entire interpreter except the transcendental
functions and the I/0 of 'real' data. The transcendental functions
are, at present, of little interest so I may be several months
before implementing these. I/0 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 dindicating
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.
Al1-in-all, I am very satisfied with the results.

01d address:

Sincerely, Ted C. Park
i Scientific Computation Facility
(;56( b Loma Linda University

Loma Linda, CA 92354
Ted C. Park
Technical Specialist New address:

Ted C. Park
TCP :map Medical Data Consultants

Suite 302

1894 Commercenter West
San Bernardino, CA 92408
714/ 825-2683

cc: George Richmond

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

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

TELSPHONE: (LD AT 25 22 June 1977
Dear Andy,

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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Fele
Data General NOVA 840 (Barcelona) L

HNCYG S
ordenadores electrénicos

R. M. Barcelona, F. 117, T. 1278, L. 732, S. 2.°, H. 8929, 1.1.° - C. | F. A 08141475

rocafort, 98-100

teléf. (93) 385 41 00

telex 53095
barcelona-15

5 June 1977 Pascal User's Group

Dear Mr. Mickel:

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

about #67.

My company, SECOINSA-TELESINCRO is a holding owned by thg spanish
government for the development of the national computer industry.

We bought CALTECH'S SOLO SYSTEM to experiment it as a software
tool running in the DGC'S NOVA 840 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 %n the EUG
mailing list is my home address. My office addregs is the imple
mentors' address below.

Sincerely yours:

RMB/tg
cc: P. Brinch Hansen

l.- Implementors:

Rafael M. Bonet

Arsenio Lago

Ram®n Cervellf

TELESINCRO S.A.

Departamento de Investigacifn y Desarrollo
Rocafort 100

Barcelona 15

SPAIN

Phone: (93) 3254100

2.~ Machine:
Data General Corp. NOVA 840
3.- Operating System:

SOLO SYSTEM

Minimal Hardware Configuration:

CPU options: Floating Point Unit

Automatic Multiply/Divide Unit

Real Time Clock

Memory Map&Protection Unit (MMPU)
Memory : 44Kw, minimum
Disk : DIABLO model 33 (2.5MBytes)

AMPEX model DM448 with western Peripherals Interface
Tape : WANGCO 800 bpi, 9tracks, 45 ips
Printer : TALLY 200 1pm with Data Products Interface
Card Reader: DOCUMATION 600 cpm with Documation Interface
Console : Standard

Alsoc supported by the system:

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

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.

Documentation available:
Our system is an implementation of the CALTECH'S SOLO 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.
Maintenance:
The high level coding (CPASCAL or SPASCAL) was writen at the
CALTECH by Per Brinch Hansen's team. Neither CALTECH nor Per
Brinch Hansen (now at the SolUthern California University) pro
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.
Standards:
CALTECH sequential PASCAL is not a standard PASCAL implemen-
tation as you can found in the CALTECH report.
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 PASCAL interpreter, included in
the kernel is 2 K words long. The SOLO 0.S. runs interpreti-
vely and is coded in Concurrent PASCAL. The SOLO runs sequen
PASCAL programs., The compilers speed is about 90 char/sec.

Reliability:

The kernel reliability is excelent,
For the compilers, some not important bugs were detected. Sg
me of them were fixed., In general the reliability is good.

OT# % 6# SMIN TVISVd

“434W3Ld3s

LL61

T8 39Vvd



10.~- Development method:

The 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 tape. 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 sequen
tial PASCAL, changing the SYSTEM CALL instruction from a
branch to concurrent code to the actual execution of the fung
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 gomputer
Studies; University of Lancaster; Bailrigg, Lancaster LAl 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 1.

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. *)

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

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

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.
05/8 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.ge., 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). 1/0 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 1l site since
76/11.

10. DEVELOPMENT METHOD. As with most languages on
interpreter (a modification of P-code) written in PAL8. The compiler
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.

the PDP-8, Pascal makes use of an
(about 5400 1lines,

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

Digital Equipment Corporation (DEC) PDP-11 == 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. We thought they would coordinate PLP-11
implementations. Well, they haven’t, and they have not been communicating either. We’ve
heard that DECUS SIG Pascal is in other hands.

Interest in PDP-11 Pascal has been high. But from our point of view there are far too
many Pascals on the 1l 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-11 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,
Nunnally, Alfred J. Hulbert, Martin Tuori, and Aron Insinga.

Matli Karinen, John

-Andy Mickel
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE
ALCOHOL, DRUG ABUSE, AND MENTAL HEALTH ADMINISTRATION

NATIONAL INSTITUTE OF MENTAL HEALTH
9000 ROCKVILLE PIKE
BETHESDA, MARYLAND 20014
AREA CODE 301 TEL: 656-4000

July 14, 1977

Dear Andy:

1 suspect that readers of the PASCAL Newsletter may get the impression
that there does not exist a reliable standard PASCAL compiler for the
PDP-11 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-11 operating system on five different PDP-11
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/0 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-11 con-
figurations, such as a 16K 11V03 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.

o ’ /o_//
. uzfﬁu/i 4.2
Wayne Rasband
Section on Technical Development
National Institute of Mental Health
Bldg. 36, Rm. 2A-03
Bethesda, Md. 20014
301-496-4957

Sincerely,
7z

DEC PDP-11 (ESI)

- o o e o

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. John Ankcorn; David Rowland; Electro-Scientific
Industries; 13900 NW Science Park Dr.; Portland, OR 97229; 503/ 641-4141; TELEX: 360273.

2. MACHINE. Any model Digital Equipment Corp. PDP-1l.

3. SYSTEM  CONFIGURATION. Minimum of 16K words. Operates under RT-11, Currently
(76/11/02), an RSX-11M 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 "vendor seems to be responsive in terms of support". *)

7. STANDARD. Full standard plus extensions: additional featureés 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 external page 1/0
addresses at the Pascal level.

8. MEASUREMENTS.

compilation speed--About 3500 characters /second, on the PDP-11 model 05.
compilation space--very economical-it can compile 3000 line programs in
28K on PDP-11/40. 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. A 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-ll.
Hand-coded based on University of Illnois bootstrap (with extensive changes) in about two
person-years of effort. First compiler written by both implementors. Compiler translates
source into Macro-ll which is then assembled and linked to the support module for
execution.

11. LIBRARY SUPPORT.
linkage is implemented.

Separate compilation of procedures with load-time insertion and

DEC PDP-11 (Los Altos)

=~ structured
systEm_s Los Altos, California
corporation s

STRUCTURED SYSTEWMS CORPORATION is pleased to announce a new Pascal compiler for
the DEC PDP-11. 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-11 compiler.

The PASCAL-SS 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 Wirth'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-SS are
implemented or under development to run under the most popular PDP-11 operating
systems, including DOS, RT-11, RSX-11 and UNIX.

Many features have been incorporated into STRUCTURED SYSTEMS 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 checking 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., kxtensive 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-SS should contact:

343 Second Street, Suite K
84022

321 81M

Martin Rattner

STRUCTURED SYSTEMS CORPORATION
343 Second Street, Suite K
Los Altos, California 94022
(415) 321-8111

L /6T “¥43IE€HILAIS OT# % 6# SMIN TVISVd

€8 39Vd



DEC PDP-11 (Stockholm)

19¢7=ty=ud

Lear Andy,

The newsletters are really interrestina to reacds,
althouan ajstribution is somewnat slowe

«hen the ™ay issue finally apnearea in the ena of July
1 found that I had mixed up my OwWNn aGCress in

the implementation note cescribinc our PoP 11 comniler.
I enclose an updated versione.

As you can also see, I have decicec to dustrioutg thre
compiler myselt, *r Schwarm of ou Port have promisec

to distribute through DECUS, but I haven't heared anytning

from hin yeta

Truly yourse

gwfqu/ﬂ—\i«&

Seved Torstenoahl

IAPLENMENTOR

Sevea Torstendahl

Adaress: Phone numher:
Telefon AB L~ Ericsson
AL/X/Tda Sweden, L& / (1Y

s=125 25 Stocknholm, Swegen

MACHINE

DEC=-1u: crosscompiler that generates coae for
all PDOP=11"'s.
PuP=11: model 35 and up.

ihe compiler generates code tor floatina point nardware
and extended ‘arithmetic it option switches are set.

OPERATING SYSTEM

RSX=114% or 1AS., (DEC=10 crosscompiler under TuPS=1U).
Prohaoly it 1s an easy task to replace tne RSX
interfacing routines with new ones intertacing LUS

or ®T=11. we Go not plan to do that work nere.

Maybe routines to interface with KSXx=11% 4ill be mace.

DISTRIBUTION

Ine comnilers are available at no cost if tapes are
supnlied. The gistrioution set contains source anc object
modules of the compilers ana the runtime Liorarye

command files tor compiler generatiorn and maintenances
user manual and compiler ceneration instructions.

Stockholm 1)

The conriler «ill pe 3istrituted a3t no cost it
tapes are supolied for one or nore of the followina
choices:

- three DECtapes 1in PDP 11 DUS tormat (LECIY ang PEPIT users)
- one Y=track magnetic tape 1r LEC 1u format (UblluL users)

- one Y~track magpetic tave 1n industry corpatinle format
(users of LECI1U and other coaputers)
- one Y=-track maagnetic tape in U($ format (PUFTI1 users).

DOCUMENTATION

4 uyser napual comolewnenting the UFe? 00k,

GALNTE vALCE

“0 reswonsicility, but 1t errors are tcocuny reports will
ve distrirutec to known users,

KESTRICIIOGNS Anv EXTENVSIONS

Tne comoniler is a moditication of tne crosscompiler

fron 4r Bron of Twente University of Tecnnology,

The Metnerlands. Two Tajor mocdifications have neen
unvertaxens:

- the compiler generates starcard onject wmodules

- the comniler gives full access to x>X tile system
The following List is mainly a copy tron 4r gron's
contribution in Pascal vewsletter 7.

~1th rejard to the agefinition ot Fascal in Pascel
User manual ano weport the tollowing restrictions holc:

- packed data structures are only 1vrlementea tor
character arrays ( 3always packea, t«0o cnar's/sord )
and tor voolean arrays ( packinc ovtional,
one doolean/pit ). Ihe procedures rack and unpack
are not implementea,

- only Local juwaps are allowec.,

- a nair ot procedures, nark anc release, to allocate
and deallocate dynmatic storacea.

The followinu extensions have ceen jrilementeu:

= function results can oe ot ronscalar type,

= arrays with unspecitieu rounas C hut specitied
index=structure ) can be usec as formal pdarameters
to proceaures, allowino aoitferently ceclarea
varianles or constants as actual parareterss

= 8 strina paramneter type has beer introguced 1n which
one=4imensional character arrays or supstrinygs thereot
may 0e passed as parameters, Such Strings ana their
constituent characters are consicered as '"reao only",

= procedures may be compiled separately,

= seoarately cowpiled proceoures can re actessec
throuzh a declaration with tne rroceaure block
replaced py "extern".
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8 SOURCE LANGUAGE !

fhe compilers are written in Pascal, ana poth nave
the sare source code except tor two separately
compilet routines, Tne crosscompiler is generateo
when tne DEC=1UL Pascal compiler from Hamoury compiles
the source. when it then compiles itself the

PupP=11 version is created,

Tne size ot the compiler is Sukwords ot code. In a
POP=11 runninag uncer KSX=11¢ V2 only 32 Kwords are
avajlanle for code and oata. lhrouan a sliant mocdification
ot the overlay loading routine of FSXx=11s 1t nas

oeen possitle to segment the very recursive compiler.
It now fits in a 32 Kworos partition and uses awout

¢2 Kworas tor coce leavirg 1¢ kwords tor jata.

This is enough to comnpile tairly large programse
However, the overlay mechanisn makes the compiter slows
about 200 lines / minute with KPC4=compatiole diskss
less ~ith KKGS diskse with FSX=114 V3 using FLAS and a
64K partition the speed is increased /=10 times.

9 RELIABILITY

in reavy use at three
o errors nave heen

Excellent. The compiler is now
sites, ang is used at four more.
found during tne last tws0 montns.

1Y SETHOD OF DEVELUPMEN]

Ine crosscompiter for PLP=11 runring on DEC=1U
produced by Hron et al was usec as incut,. As mentioned
earliers, thnis compiler was mocitied te aenerate object
code lLinkable unaer RSx=11% ano to aive access to

the file system ot R$x=11t, when tre crosscompiter was
tinished it compiled itselt anc the compiler w3s thus
transterred to PUP=11.

1he iTplementation etfort until now 1s apout 6 manmonths.

mayne a new version wnich pertforms sore optimization
~will pe developed later.

DEC PDP-11 (Twente)

1. IMPLEMENTOR/DISTRfBUTOR/MAINIAINEK. C. Bron; Twente University of Technology; P.0O. Box
217; Enschede, Netherlands; 05420-99111; TELEX: 44200.

2, MACHINE. DEC-10 cross-compiler producing code for any PDP-1l.

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

operating system requirements. (* Minimum hardware

4. DISTRIBUTION. Available on DECtape or 9 track magtape free of charge.
5. DOCUMENTATION, Machine retrievablée documentation package.
6. MAINTENANCE. 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 'read-only".

8. MEASUREMENTS. (* No information provided. *) Reported to be '"quite fit for real
applications".

time

9. RELIABILITY,
in 75/12.

Good. (* Number of sites using system not reported. *) First distributed

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

any PDP-1l.

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

DEC PDP=11 (Vienna)

Osterreichische
Studiengesellschaft fiir Atomenergie Ges.m.b.H.

Lenaugasse 10 » A;1.682 WIEN . Austria

Institut fiir Physik
Pascal User's Group " Calberadart
c/o Andy Michel Teiefon: (02254) 201, 781*

University Computer Center

Telex: 014/353

227 Exp Engr Telegramm: austratom wien
University of Minnesota Bankverbindungen

Minneapolis, MN 55455 CA - Bankverein:  26-34343/02

E. 6. Spar-Casse: 100-94709

UsaA Osterr. Landerbank: 106-100-432

thr Zeichen Ihre Nachricht vom Unser Zeichen Sachbearbeiter Telefon (Durchwahl) Datum

PH/May /H& * 1977 06 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 3.) routines for reading and writing

you to modify or extend the compiler for your special purposes. CONST PAGELENGTH =-512;
- The concept of a "virtual machine” makes you almost independent TYPE PAGE = ARRAY [1..PAGELENGTH ] OF CHAR;
from machine and Operating System. CONST LINELENGTH = 132;
- The complete interface to the Operating System is contained TYPE LINE = ARRAY [1..LINELENGTH] OF CHAR;
. : ix. Thi test
e ilmple program prefix. This seems to be the greates PROCEDURE READPAGE(U: UNIT; N: INTEGER; VAR BLOCK: PAGE);
advantage. PROCEDURE WRITEPAGE(U: UNIT; N: INTEGER; VAR BLOCK: PAGE);
The few restrictions to "Standard Pascal” did not matter that PROCEDURE READCHAR(U: UNIT; VAR C: CHARJ;
much to us. PROCEDURE WRITECHAR(U: UNIT; C: CHARJ;

PROCEDURE READLINE(U: UNIT; VAR TEXT: UNIV LINE);

ad 3.) One of the most difficult tasks was to design a suitable set
PROCEDURE WRITELINE(U: UNIT; TEXT: UNIV LINE);

of prefix routines (as an interface to RSX instead of the

Solo Operating System of P.B. Hansen). These Drefif fUUtiﬁeﬁ "readpage” and "writepage” are for random access pagefiles.
are system functions that manage for example reading, writing The other routines are for sequential textfiles. Instead
and overlay loading. of the type "page” any other type with the same length can

Our main principle of design was to be as simple and clear be used.

as possible so that We don’t claim to have invented new functions. On the contrary
we have omitted as much as possible from the RSX-file system

- the programmer can learn to use the new interface as guick
options without restricting its feasibility for the PASCAL user.

as possible.

- even in extreme cases it is obvious what happens But how to work with those simple I/0 routines?

- I/0 is efficient (time and core/discspace). A good practice will be the following one:

The programmer chooses a set of "I/0-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.

To put this concept through requires a lot of courage, for
the users often want an I/0 system as complex as they are
used to from other programming languages (FORTRAN!). Moreover,
RSX has a very sophisticated filesystem and it is hard to
implement it in the PASCAL-system and not to use all the An example for such a set will be:

complex functions it contains.
. procedure readinteger (var n: integer, length: integer);
As an example, look at the way files are handled by the procedure writeinteger (n: integer, length: integer);
new prefix. Only two types of files are supported: ) procedure skipdelimiter; procedure newline;
sequential textfiles and random access files with a fixed
recordlength of 512 bytes. and so on
There are three groups of prefix routines for the file handling: The procedure readinteger does what you expect:
1.) routines for file definition: It reads an integer "n” with at most "length” characters from
the inputstream ending with the next delimiter.

PROCEDURE PAGEFILE(U: UNIT; F:FILENAME);

PROCEDURE TEXTFILE(U: UNIT; F:FILENAME); The only systemroutine used is "read one character from an
inputstream”. In Pascal procedures like readinteger can easily
with the type definition be written. If the programmer is in doubt what the program
CONST FILENAMELENGTH = 30; really does, one glance at the pascal source program (instead
TYPE FILENAME = ARRAY [1..FILENAMELENGTH] OF CHAR: of considering twenty rules in a manual) obviously will explain it.
CONST MAXUNIT = 4; This method is the best one to meet the need for structured,
TYPE UNIT = 1..MAXUNIT; modular, mrtabel and flexibel programs.

ad 4.) A Pascal version for easily programming CAMAC Systems is under

These routines associate a page- or textfile with an unit
work and will be running summer 1877.

number.
The implementation of Concurrent Pascal in the Operating System

2.) file management routines:
RSX11M using the task synchronisation facilities of RSX11M will

PROCEDURE CREATE(U: UNIT; INITIALSIZE: INTEGER; C: CONTIGOUSTYPE]; be completed at the end of the year.
PROCEDURE CREATETEMPORARY

(Us UNIT; INITIALSIZE: INTEGER; C: CONTIGOUSTYPE]): Afterwards we are planning to use (Concurrent) Pascal and the
PROCEDURE OPEN(U:UNIT; ACCESS: FILEACCESS); conditional critical regions-concept for multiprocessing

applications (with microprocessors Intel 8080).
PROCEDURE CLOSE(U: UNIT); .
PROCEDURE DELETE(U: UNIT); If you are interested in our work, please write to us.

"Create” and "create temporary” create a new file and "open”
opens an existing file.

Sincerely yours,

aﬁgni;gz:ztype and "fileaccess” define the method of allocation i\dtﬂ by k,ﬁ,@‘{/{*
TYPE FILEACCESS = (READONLY,MODIFY,EXTEND,APPEND,READSHARED) ; Dipl.-Ing. K. Mayer

TYPE CONTIGOUSTYPE = (NONCONTIGOUS,CONTIGOUS);
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DEC PDP-11 (Belgium)

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

Verbaeten; K. v.
200B, B-3030;

- Leuren;
Heverlee,

Applied
Belgium;
2. MACHINE. Digital Equipment Corp. PDP-11.

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. *)

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

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

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

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

DEC PDP-11 (Berkeley)

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Charles Haley,
Computer Center, Evans Hall, University of California -
(* No phone number provided. *)

William Joy,
Berkeley,

and Ken Thompson,
Berkeley, CA 94720.
2. MACHINE. Digital Equipment Corp. PDP-1l.

3. SYSTEM CONFIGURATION. UNIX. (* Minimum 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.

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

though it is

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

10. DEVELOPMENT METHOD. Parsing is done by
interpreted via threaded code.

a modified LALR parser. Object code is

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

DEC PDP-11 (Portland)

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

2. MACHINE. Digital Equipment Corp. PDP-1l.

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-11 (PAR)

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER.
Rome, NY 13440; 315/ 336-8400.

Michael N Condict; PAR Corporation; On The “all;

2. MACHINE. Digital Equipment Corp. PDP-11/45.
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 extensioms.

8. MEASUREMENTS. Expected to be about 5000 FORTRAN source lines and 3000 Pascal source
lines. Expected to run rings around FORTRAN compiler. (* Rich Cichelli reports on 77/08/31
that it is a 2 pass system in which the code generated is faster than the 19 (!) pass
optimizer for William Wulf PDP-11 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 compile 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
compiler 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-1l (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.
and 8510A.

Digital Equipment Corp. LSI-11 Microprocessor, PDP-1l any model, TERAK 8510

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
including all source code and internal documentation
including system code and users manual ($50).

two versiouns: 1)
($200);

Complete release:
and 2) Code release:

5. DOCUMENTATION. For complete release: compiled listings of all source code, and user
and system maintainence documentation as complete as it exists. For code release: Users
manual but no detailed system documentation. Documentation 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 2-80 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-11/10 bootstraps.

11. LIBRARY SUPPORT. Extensive graphics software,
printer, all in Pascal.,

text editor, text formatter, pretty

DEC PDP-11 (Urbana)

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER.
Implementors:
A.I. Stocks
Dept. of Computer Science
University of SW Louisiana
P. 0. Box 4330
Lafayette, LA 70509
318/ 233-3850 x538
Distributor:
Pascal-ll; c/o M.D. Mickunas; 222 Digital Computer Lab; University of Illinois = Urbana;
Urbana, IL 61801; 217/ 333-6351. )

J. Krishnswamy

Dept. of Computer Science
University of Illinois=-Urbana
Urbana, IL 61801

217/ 333-4428

2. MACHINE. Digital Equipment Corp. PDP-11/20 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-ll 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-ll, but we can, of course, make no guarantees. We caution
that these modifications are not sufficient for installing Pascal-11 on 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-11/20 or up.
28K words of addressable core store.
either a DEC RF-11 or a DEC RK-1l.
(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 Pascal-ll system is not yet complete enough for widespread
distribution, we are happy to make it available on a limited basis to interested persons.
Our distribution package includes:
1) Pascal-ll source of the Pascal=-ll compiler.
2) MACRO-11 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
distributor:

1) Three DECtapes (these must be in PDP-11 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 Pascal-ll 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
sof tware and their intended uses of it.

software, please send the following to the

5. DOCUMENTATION. Unfortunately,
in the distribution package all that is available. (*
retrievable., *)

very sparse at present (77/01/21) but we shall include
This is apparently not machine

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 exteand it or to implément it on another system.

7. STANDARD.

Differences:
"with" unimplemented.
types real and set unimplemented.
variant records not permitted.
procedures—as-parameters not permitted.
writeln, readln 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
not reported. Date first released not reported. *)

system

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

11. LIBRARY SUPPORT. Source level library routines are implemented.
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INSTITUT FOR

UNIVERSITAT HAMBURG
! INFORMATIK
Telex-Nr.: 214732 uni hhd

Prof. Dr. H.-H. Nagel

Institut for Informatik

Ferneprecher: 040-4123-4151 } wabl
2 Hamburg 13, SchiBterstrage 66-72 )

BehSrdennets: 9.09( ,

Aktenseichen (bei Antwort bitte asgeben.) Detam
Na/Ja May 16, 1977

Datum und Zeichen Ihres Schreibens

Dear Mr. Mickel,

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. Mr. 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 a program. The asterisk - prompting input to
f£ill the first TTY-buffer - will only appear, if input from the TTY
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 GETFILENAME, 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 would 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 MINCAL 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
MINCAL-621) by this new software paging PASCAL system and to compare
its performance with paging versus the one without paging.

A compiler for Concurrent PASCAL has been developed by a group of

students at our laboratory in collaboration with H. Kemen and my-
self. This is an implementstion completely independent from that

of Brinch-Hansen for the PDP-11/45. 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 INTERDATA M85. Using this Concurrent Pascal imple-
mentation an assembler program to control our TV-periphery connected
to the MINCAL-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 inhomogeneous computer network (two
different MINCAL-621, a PDP-11/20 and a PDP-10) in Concurrent Pascal.
A code generator for the PDP-10 has just been corpleted and is cur-
rently being tested. In the course of writing a code generator for
the PDP-10 (36 bits per word) we realized some of the shortcomings
in the definition of the intermediate hypothetical machine which

was originally conceived for byte-oriented machines.

Nevertheless, we have already executed a system of Concurrent Pascal
processes on the PDP-10 and another one which communicated from one
MINCAL-621 to another.
Our Concurrent Pascal Compiler is described in a report (in German):
CONCURRENT PASCAL Compiler fir Kleinrechner
B. Brigge, B. Gisch, Th. Kahl, H. Linde, M. Mittelstein. H.

Westphal
IfI-HH-B-30/76 (December 1976)

Sincerely yours,

ﬂﬁqg. ;cufﬁ- .

DEC-10 (Hamburg=DECUS)

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Implementor/Maintainer: E. Kisicki; H. =H. Nagelj;
Universtat Hamburg; Institut fur Informatik; 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. MACHINE. 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-10 instruction set. Modifications to use KI-10 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 50; TELEX 22593).

5. DOCUMENTATION. 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 Max available as standard functions; procedures to determine the value
of CCL options available; "OTHERS" in case 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 WMACRO-10 assembler
routines.
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DEC-10 (Systems=Pascal)

Charles Hedrick wrote (received 77/07/28), "The version of PASCAL described herein
answers most of the criticisms that caused me originally to declare it useless. The lack
of strings and variable-size arrays is still a bother, but not serious. I chose to do all
this 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 O0S/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 ISAM is
not a primitive concept, at least for the 10."
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Dietz MINCAL 621 (Hamburg)

See the letter from H.-H. Nagel under DEC-19.

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

2, MACHINE. DEC-10 cross-compiler producing code for the Dietz MINCAL 621 minicomputer.
3. SYSTEM CONFIGURATION. (* No information provided. *)

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

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

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

7. STANDARD. (* No information provided. *)
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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 METHOD. Cross—compiler on the DEC-10 that generates code for the Dietz

MINCAL 621 minicomputer.

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

FOXBORO Fox-1

Bob Matherne; Jim Pownell; The Foxboro Company;

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER.
Foxboro, MA 02035; 617/ 543-8750.

2. MACHINE, Foxboro Fox-l (l16-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.
program controlled trace facility, optional profiler.

Extensions: STOP statement,

8. MEASUREMENTS.
interpretation speed--fairly slow
interpretation space=-l4K (much overlaying involved)
execution speed--fairly slow (interpreted with software paging)
execution space==(* No information provided. *)

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

10. DEVELOPMENT METHOD. Interpreter of P-code written in FORTRAN based on Pascal-P. (*
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 Computer Science, University of Electro-Communications,
1-5-1 Chofugaoka, Chofu-shi Tokyo 182, Japan.

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

3. SYSTEM CONFIGURATION. 0S2/VS. (* Minimum hardware required not reported. *)

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

5. DOCUMENTATION. See the article "Pascal Implementation and Experience", by Masato
Takeichi, Journal of 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 compiles 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.

0S2/Vs

Fortran Pascal
Matrix multiply 1 1.35
Sort 1 1.24
Additive parition 1 0.96
Character count 1 0.63

9. RELIABILITY.
reported. *)

Working very well. (* Number of sites and first date of release not

10. DEVELOPMENT METHOD. Based on H.H.Nageli’s Trunk compiler (5800 lines of Pascal),
a Pascal monitor written X
after 2-3 months of work.

with
in FASP. The initial version began working in October, 1975,

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

Harris/4

From 0. W.
TRO-IBBC,

van Wijk (* 08/15*
P.O.JBO&7Z£, géﬂ%T, BOLLAND. TEL 015-138222 TELEX 33567

FOON A IARRIS/4 COMPUTER.
/4 machine with 64K of 24 bits words.

T tation wes done as a student task by O0.W. van Wijk from Delft
versity of Technology, departement of mathematics. Starting with an
inmplementation kit obtained fron E.T.U.-Zlrich it took aboul 600 hours to
sion of the compiler that could compile itself.
system then consisted of the pd-compiler, an assembler for the
tructions, written in fortran, and a runtime system of about 4K

asscubler code. The fortran p4--assembler scans the peode two times
and gener 5 during the second scan linked pages of subroutine calls.
One page = 1024 words code 4 words link, the pages are stored on disk.

loading the runtime system, which is
a normal background program. This proegram has two parameters, one to spe-
cify the disk file containing the pages with the program object, the
second to specify tho number of pages held in core. The pages are alloca-
ted in the page area and swapped according the 'lcast recently used' al-
ithm. In this construction the code sgize of a Pascal program is not
.ed by the size of the machines core, and allows the use of maximum
of the availeble 42K core, for Pascal data on stack and heap. Running
Pascal this way with 15 pages in core, it takes the compiler about 6 min.
to conmpile itsclf.
The second stage of the implementation was making some extentions to the
compiler and slight changes in the code generation. Extentions were made
to allow the use of external procedures of different kinds of sounce
languages. ( Pascal, fortran, Haorris assembler.) External procedurc;are
declared in a prefix to the Pascal progream. The type of parameters of
nal procedures is rest d to the standard types. Soft e to

o was develo External procedures of Pascal source are
on disk in pcode form end included by the pd-assembler, now aloo
ten in Pascal, on the p ile. External procedures of fortran/as-
sembley source asre stored on disk as relocatable modules, included by

nning a Pascal program is done by
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the runtime

system. The use of external procedures also allows a kind of

fortran-like direct access I/0, which was, among the use of existing pro

grams,

core layout

the main reason to make this extension.

scheme for running Pascal
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Heathkit H-11

(* This machine is based on the LSI-11 microprocessor from DEC and
it is‘believed that the DEC LSI-11 (San Diego) implementation will run
on this machine; though nothing definite has been reported. *)

Hewlett Packard HP-21MX (Durban)

See also HERE AND THERE News section under Tao-Yang Hsieh.

Telephone: 821211
Telegrams: INKOL
Ref.

UNIVERSITY OF DURBAN-WESTVILLE

Private Bag X54001,
Durban,
4000,

DEPARTMENT OF COMPUTER SCIENCE

C.C. HANDLEY,

Preliminary report on implementation of PASCAL on
HP21NMX and Univac 90/30,

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 have rewritten

the P4 interpreter in (of all things) FORTRAN chiefly because I could make use of
its horrible features, such as 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
Yoot

through it. However memory size limited the amount of =wm I %ould give the CODE and

STACK arrays.

would not fit.

This is alright for running small programs but the compiler itself
I have thus taken that interpreter and split into two phases - a
load phase and a run phase. The load phase now does 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 all irrelevant detail
This will have a biggish CODE

This is still in

(post mortom dumps, trig functions etc.) eliminated.
array and will basically operate on a virtual storage concept.
FORTRAN but I will rewrite 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 that

recompiling the compiler will be beyond me.

Now for the Univac. I am modifying the original FORTRAN interpreter to make
allowances for the difference in architecture, glb 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 HP-2100 (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-2100.

SYSTEM CONFIGURATION. (* No information provided. *)
DISTRIBUTION. (* Unknown, implementation not yet complete. *)
DOCUMENTATION. (* Unknown, implementation not yet complete. %)
MAINTENANCE. (* Unknown, implementation not yet complete. *)
STANDARD. (* No information provided. *)

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

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

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

11. LIBRARY SUPPORT. (* No information provided. *)
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Hewlett Packard HP=-3000 -- Miscellaneous

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

Lovestedt (who

Also, on 77/07/25, Edward O.
IA 52101 (319/387-1043), phoned that he was ordering the P4 compiler to start an
implementation.

Thorland, Computer Center, Luther College, Decorah,
y  HP-3000

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.
is 78/01.

(* Unknown, project not yet complete. *) A very rough completation date

5. DOCUMENTATION. (* Unknown, project not yet complete. *)
6. MAINTENANCE. (* Unknown, 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. Via Pascal-P.

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

HITACHI Hitac 8800/8700 (Tokyo)

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

1. IMPLEMENTOR/DISTRIBUTOR/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., 0S7 (Hitachi). (* Minimum hardware requirements not reported. *)
4, DISTRIBUTION. Reluctantly.

Manual’, and
(* Apparently no

‘Bootstrapping Pascal using a
machine retrievable

‘Pascal 8000 Reference
from above address.

5. DOCUMENTATION.
Trunk’ are available
documentation. *)

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; '"value" initialization

part.

8., MEASUREMENTS. 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. *)
first released not

9. RELIABILITY. Good. (* Number of sites

reported. *)

using system and date

10. DEVELOPMENT METHOD. A 5200 1line 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 H316

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Robert A. Stryk; 5441
554243 612/ 887-4356.

Halifax Lane; Edina, MN

[N

. MACHINE. Honeywell H-316.

3. SYSTEM CONFIGURATION. (* No information provided. *)
4, DISTRIBUTION. (* No information provided. *)

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

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

7. STANDARD.
Pascal.

A modified implementation of Concurrent Pascal, which varies from Standard

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. IMPLEMENTOR/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 Metro Blvd.; Edina, MN 55435;
(* See local HIS sales office. *)

GCOS (TSS). Currently (*

2. MACHINE. Honeywell 6000, level 66 series. Operates under

76/03/08 *) a DRL TASK version is under consideration.
3. SYSTEM CONFIGURATION. 6000 series with EIS. Minimum of 26k
words.

Honeywell level 66 or

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

S. DOCUMENTATION. From Honeywell Information Systems; Publication Dept.; MS-=339; 40 Guest
St.; Brighton, MA 02135: "A Pascal Product Brief", (#AW66, free), 2 pg. (marketing
oriented) and '"Pascal User’s Guide", (#AW65, $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.
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6. MAINTENANCE. Supported by HIS.

7. STANDARD. Restrictions:
-Program statement not accepted, replaced by required procedure
~No files with 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 if statements.
~‘else’ clause in case statement.

‘main’.

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=-5k words depending on the program and the
Pascal support routines required.
execution speed==(* No information provided. *)
(* How this compares to FORTRAN and other languages not reported. *)
9. RELIABILITY. (* No information provided on or number of sites using
system. *) Distributed since 76/05.

reliability

10. DEVELOPMENT METHOD. (* No information provided. *)
11. LIBRARY SUPPORT. Separately compiled Pascal and FORTRAN 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 IBM 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 implementations abound.
Last year we tracked over ten different implementation efforts. We have news for this
issue of PUGN regarding improvements to the Hitac=-8000 compatible compiler which has been
converted to IBM systems by the Australian AEC, as well as about the Manitoba 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 (l) 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.
implementation which now, we
standard!

Bruce Foulkes for sending us new and complete information on his
are pleased to find, 1is improved, upgraded, and more

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 IBM compiler when they no longer have IBM equipment!

One final note: Thanks to Philip Malcolm (Computer Associates, Park House, Park
Street, Maidenhead, Berkshire SL6 1SL 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 Mickel

AUSTRALIAN ATOMIC ENERGY COMMISSION

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

TELEGRAMS: ATOMRE, SYDNEY

TELEG o ADDRESS ALL MAIL TO

TELEPHONE: $31-0111 AAEC RESEARCH ESTABLISHMENT

PRIVATE MAIL BAG, SUTHERLAND 2232
N.S.W. AUSTRALIA

20th June, 1977.

IN REPLY PLEASE QUoTE: JMT.mwb

Mr. Andy Mickel,

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

Dear Mr. Mickel,

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 "M" 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) (3) 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 128K,
and the compiler compiles itself in 210K (corresponding figures were 176K 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.

Yourfs sincerely ’
o 7.@,% T eltos

Jeffrey Tobias gygtems Design Section

Gordon W. Cox

IN REPLY PLEASE QUOTE: JMT.mwb

19 August, 1977.

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,

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 0.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 us.

Yours sincerely,

.

{Nn

[V
’ Z1)é;14/
G. W. Cox

Systems Design Section

PASCAL 8000 - IBM360/370 VERSION

1. Fully implements 'standard Pascal', with some very significant extensions.
2. 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. Dpatasets of RECFM = F[B][s][a], VB s][a] or u[a] are supported.

5. Files may be external or local. Thus, structures such as ‘array of files'
are available. External files are named in 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 form is

x[:n[:m]], where n and 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 'value' statement of variable initialisation.
(iii) A 'forall' statement of the form:

forall <control variable> in <expression> do <statement>

where <expression> is of type set.
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(iv) A 'loop' statement, specifying that a group of 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 parameters 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: 1is a valid case tag in every case statement.
will be used if none of the other tags match.

This path

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

11. O?ject code produced by the compiler is compact and efficient. In general,
exgcutlon speed of PASCAL 8000 programs is faster than that of similar programs
written in FORTRAN G level.

12. Maximum set size is 64 elements.

13. Pr?cgdure 'new' is fully supported, obtaining the minimum 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.

IBM 360,370 (Manitoba)

July 13, 1977

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

iler.

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
have earlier versions of the compiler.

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
TBM 360/370, AMDAHL 470
3. Environment
The compiler has been installed under the following operating systems:
vS1, VS2, MVS and CMS (with modifications to the interface routines).
A region of 180K bytes is required.

4, Distribution
First released in December 1975 to 10 sites.
sites. June 1977 release is now available.
Distributed in load module and object module form with assembler source
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. Maintenance

which

Work on the file support is now in progress.

MFT, MVT,

(Absolute minimum is approximately 160K bytes.)

July 1976 version released to 30

of the

T 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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10.

Restrictions

- Only the standard input and output files SYSIN and SYSPRINT are supported. All
I/0 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.

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 3100-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.

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

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,

Bruce Foulkes

IBM 360,370 (Stony Brook)

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

at Stony Brook
Stony Brook, N. Y. 11794
July 15, 1977
andy Mickel telephone: (516) 246-7146
University Computer Center
227 Exp Engr
University of Minnesota
Minnecapolis, Minnesota 55455

Dear Andy:

Enclosed is an anouncement of the newsst rclezse of the Stony
Brook Pascal/360 compilers, for publication in the Pascal
Newsletter. We have distributed over 100 copies of Release 1,
2nd under our distribution policy, those who ordered Release 1
will receive Release 2 automatically.

aAs some of your readers may know, Stony Brook has not hed an
1BM 370 for over & year and a half, and we now no longer have
even the Univac Spectrz 70 on which the Pasczl/360 compiler
could be executed. Our present mode of operztion involves doing
all machine-independent development work on 2 Univac 1110 at
Stony Brook, then instzlling new developments and testing the
operating system interface on an IBM 360/65 2t Polytechnic
Tnstitute of New York. This arrangement is slightly
inconvenient, but it works. Needless to say, we must pay for
machine time and we are just breaking even (so far) on our §$175
distribution fee.

StonyBrook

STONY BROOK PASCAL/360; RELEASE 2.0 AND RELEASE 2.S

The second release of the Stony Brook Pascal compiler
for IBM 360 and 370 computers is now ready for distribution.
Release 2.0 is a production compiler with facilities for
linkage to externslly compilad Pascal program modules end
Fortran functions or sub-sutines. The compiler generztes IBM
object modules which can be processed either by the C3/360
linkage editor or by the linking loader. Some languzge
extensions have been instzlled in this releesse, while others
are currently being implemented.

Release 2.5 is a fast, compile-load-and-go version that
implements Standerd Pascal without extensions. Tt czn be
installed under HASP Autobztch for economical batch
processing of small jobs. The only significant restrictions
imposed by 2.S 2re on the meximum program size that can be
compiled (dependent on the partition size allocated to the
compiler). When the compiler is run under Autobatch,
nonstandard files will be restricted to internel files only.
This is 2z restriction imposad by Autobatch, not by the

' Sincerely,
’—-'f
Richard B. Kieburtz
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compiler.. Release 2.S incorporates ell improvements thet werez
made during the lifetime of Release 1. Tn addition, thc
irreducible overhead to compile a triviel program h&ss been
reduced, by simulating the sequential access file 1/0 used
for inter-pass communication with main-storage files. The
current minimum storege requirement to run release 2.S is
slightly less than 150 Kbytes. Further reduction in the
minimum partition size is & goal of future updates.

Relezse 2.0 implements Standard Pascal, including
external, nonstandard files (implemented using the QSAM
access method) , with the following enhancements:

1. Module definition and linkage A program module,
consisting of global types and data, functions end
procedures, may be given the attribute externel in the
program heading. This informs the compiler that it is to be
regarded as an ancillery compilation module, and thc main
program body is to be ignored. A procedures or function that
is to be externally cazllable is given the sttribute entry
in its heading. External references zre declared by giving 2
procedure or function declarstion in which the body is
replaced by the keyword external. A main progrem can also
contain entry procedures and external references. Global data
that are to be shared among modules are declared in a section
called extvar. Ctherwise, global datz are private to the
program module in which they ere declared.

Each compilation prepares an output file called a Pascal
Object Module, which contains not only code and datea, but
also a symbol teble describing the names, types, and storzge
given to its entry points and external references. A new
system module called the Pascal 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 2 final relocation and to link to the standard
execution environment, including any callable Fortran library
routines that may have been specified.

We believe this new facility will orove to be a powerful
tool for modular design and testing of large programs. The
post-mortem-dump diagnostic facility is preserved throughout
the linkage process, if it has been requested as a2 compiler
option.

2. Parametric constents (to be implemented in Release
2.1)

In 2 const declaration, a constant may be given a
declared type, by 2 syntax extension. A constant whose type
is one of the predeclered 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 linkage time, either from 2 constant of the same
name (and type) declared in a main program module, or as
2 named parameter to the program linker.

The principal reason for this extension is that it
allows the declaration of subrange types whose bounds cen be
z2ltered without recompilation; thus array and set types can
have their sizes adjusted to the demands of an application
merely by re-linking ¢ program. This scheme is admitedly a
compromise between the desire to a2llow Algol 60 dynamic
arrays and the desire not to perturb the type formation rules
of Pascal. Only the experience of users will tell whether or

[not it is adequate. For more details on the scheme see (1.

3. Storege menagement (to be implementeC ir Release 2.1)

Effective menagement of heap storage h=as been & problem
in Pascel, exacerbated by the type violation 2llowed with
variant records. Conventional scan-mark garbage collection is
frustrated by the lack of certainty as to whether of not =&
variant field conteins a pointer. We have, therefore,
implemented » storzge manzgement scheme using two-lavel
indirection (see [21 for a general discussion) in which a
pointer sctually is an index into s storage descriptor table,
invisible to the user. Descriptors contain 2 heap address, 2
hold count, and @ pointer to 2 storage template. This hzs the
advantage that the heap itself contains no azbsolute adcress
constants, and therefore, most storage reclemation can be
done simply by compactification. References to dangling
pointers are immediately detectable, and it is therefore
practical to implement the stenderd procedure Dispose,
allowing a programmer to control the release of dynamically
alloczted varisbles.

Obviously, it is possible for inaccessible, but cyclic
' dets structures to exist undectected and to congest the
descriptor teble. When this condition occurs, the
inaccessible descriptor storege can be reclaimed by scan-mark
garbage collection, within the array of fixed-lcngth
descriptors.

4. String processing (to be implemented in Release 2.1)
A new, built-in type, String, has been azdded. Values of

this type are varisble-length strings over type Char.
Operators are 2ll realized by means of predeclared functions; |
no new operator symbols have been added. These functions
include:

function Catenate (A, B : String) : String;
function Length (A : String) - Integer;
function Byte (A : String; B : Integer)
function Substr (A : String, B, C : Integer)

: Char;
: String;

String values may be compared for equality or ineguality
(using lexical order) by 2pplying the standard Pascel
comparison operstors. The symbol '' denotes the constant,
empty string. Procedures Write and Writeln will accept
arguments of type String, as will procedures Read and Readln.
Strings to be input must be quotec} by apostrophes.

Coercions 2re allowed for assignment from any expression
of types array [ | o_foxar to & variable of type String.
Coercions in the reverse direction are not allowad.

String processing is provided by a Pascal-linkable
library module, which need not be included in the runtime
support package if it is not needed. The implementation is
machine-dependent and very efficient. The meximum string
Jength allowed is 256 bytes.

5. A predeclared type Alfa has been defined to be:

Alfa : packed arrey [1..801 of Char

This type is principally intended to permit efficient reading
of fixed-length, 80 byte records. If the condition Eoln
becomes true during an attempt to read a variable of type
Alfe, and prior to reading the B80th byte, a read error
occurs. |

6. Constructors for typed constants

Typed, structured constents may now be declered. The
constructor syntax uses parentn=sization to reflect the
internal structure of thc declared type, in order to allow
localization of possible errors in defining a constructor.
This facility 21lows a programmer to dcfine constent tables,
or it may be used to simplify the initialization of
structured varizbles. A constructor may be created for any
types except file or pointer. For structured types, cach
literal value given zs a component is checked for type
compatibility with the desclered type of the corresponding
field. Paremetric constents are not allowed as components of
= constructor, nor can the type of & constant depend upon zny
parametric constant.

7. Default cleuse on case statements

A syntzx extension now allows the end on 2 case
statement to be optionally replaced by the clause otherwise
<statement>. Also, ranges of constants are allowesd as case
labels. The cardinality of 2 label range is not limited by
any implementation restriction, but only by the cardinality
of its base type. The implementation uses a combinztion of
branch trees and jump tables; & more detziled discussion of
this technique can be found in [1].

8. Diagnostic aids
The two principel run-time diagnostic aids provided by

| the Pascal/360 compiler are a symbolic, post-mortem dump of

active variables, and an execution-count profile printed on a
formatted source listing. These diagnostics in Release 1 have
proven to be valuable tools for analysis and debugging of
Pascal programs, and for compiler debugging ss well. The
post-mortem dump has been extended to work with separetely
compiled modules, although the execution profile will only
2pply to the main program module.

The efficiency of run-time subrange checks has been
improved slightly from thet of Release 1, and a standard
procedure Halt has been added, to zllow 2 post-mortem dump to
be induced under program control.

9. Cross reference listing

A new compiler option provides 2 cross-reference listing
of all identifiers and the source program line numbers where
they occur. The listing 2lso gives the name of the block in
which each identifier is declared. This option is useful in
maintenance and documentztion of large progrems.

Future development efforts will be directed towards
2) eliminating any bugs thzt may have been added zlong with
the new compiler features;
b) an optionzl code optimizer;
¢) reducing the main storage requirement of the compilers;
8) further enhancement of the diegnostics.

References
n Kieburtz, R. B., Two Generalizations of the
Programming Language Pasczl, Tech. Rept. No. 66,
Dept. of Computer Science, SUNY at Stony Brook, April
1977.

Bobrow, D. G., An efficient, incremental, automatic
gargabe collector, CACM 19, No. 9, p.522, Sept.
1976.
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IBM 360, 370 (Grenoble)

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. J. P. Fauche,
Boite Postale 47, F=38040 Grenoble Cedex, France.

Departement Informatique, IREP,

2. MACHINE. IBM 360/67, 370/148.

3. SYSTEM CONFIGURATION.
for self-compilation.

Runs under OS/MVT (360/67) and VS/MFT (370/148). Requires 220K

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 *)

7. STANDARD. Deviations are described in the documentation.

in 105 CPU

8. MEASUREMENTS. The standard compiler (6000 1lines of Pascal)

seconds; an enhanced compiler compiles in 84 seconds.

compiles

9. RELIABILITY. (* no information *)
10, DEVELOPMENT METHOD. (* no information *)

11. LIBRARY SUPPORT. Assembler procedures are supported.

IBM 360, 370 (Socorro, New Mexico)

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Implementors: Jan V. Garwick, Paul Merillat, and
Robert Knight, Computer Center, New Mexico Tech, Socorro, New Mexico 8780l. 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, 370 series.

3. SYSTEM CONFIGURATION. OS operating system.

4., DISTRIBUTION. Released January, 1977.

5. DOCUMENTATION. (* no information %)

6. MAINTENANCE. (* no information *)

7. 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 (76/9/20).
10. DEVELOPMENT METHOD. Designed by Jan Garwick and implemented in PL360 using GPM.

11, LIBRARY SUPPORT. (* no information *)

IBM 360, 370 (Stanford)

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Sassan Hazeghi, Computation Research Group,
P.0.Box 4349, Stanford, CA 94305.

SLAC,

2. MACHINE. IBM 360, 370.
3. SYSTEM CONFIGURATION. (* no information *)
4., DISTRIBUTION. The entire system is available to the public (as is).
5. DOCUMENTATION. (* no information *)
6. MAINTENANCE. No maintenance is promised.
7. STANDARD. Implements the Pascal-P2 (May, 1974) subset, with a few minor extensions.
8. MEASUREMENTS.
Compiler Post=-processor
Source lines (Pascal) 4000 2500
Bytes, including 1/0. 76K 52K
Time to process compiler
(370/168, 16K cache) 10 sec. 5 sec.
Source lines per second 400 800

The system self-compiles in 130K bytes, 24K of which is returned to the operating system
for 1/0 buffers.

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, 370 (Uslo)

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER.
Hospital Oslo, Rikshospitalet, Oslo

Ivar Laberg,
1, Norway (471

Computer
20 10 50).

Department, University

2. MACHINE. IBM 370/125.

3. SYSTEM CONFIGURATION. DOS/VS operating system.

4. DISTRIBUTION. (* no information *)

5. DOCUMENTATION. (* no information *)

6. MALINTENANCE. (* no information *)

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" in Fortran).

8. MEASUREMENTS. (* no information *)

9. RELIABILITY. (* no information *)
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10. DEVELOPMENT METHOD. Based on Pascal-P.

11, LIBRARY SUPPORT. (* no information *)

IBM 360,370 (Vancouver)

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER.
of Computer Science, University of British Columbia,
Canada V6T IW5 (604/228-6794 or 604/228-3061).

Barry W. Pollack and Robert A. Fraley, Department
Vancouver, British Columbia,

2, MACHINE. IBM 370/168.

3. .SYSTEM CONFIGURATION. The current version runs under the MTS operating system. The
monitor may be modified with minimal effort to run under VS, 0S, etc. Standard 0S object
modules are generated. The translator requires about 320K bytes of store. Division of the
compiler into overlays for non-VM systems would be possible.

available for distribution now, via 9 track
(and tape purchase, 1if one 1is not

4, DISTRIBUTION. The curreat version is
magnetic tape. Costs will be limited to postage
supplied).

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: "<>".
Optional ":" allowed before else.
"(.v.)" may be used instead of "[...]".
The character eol has been retained.
Packed is ignored.
Input of character strings using read is allowed.
Support of EBCDIC characters "&", "|", and (logical not sign). (* Sorry, we use
ASCII at PUG News. *)
Use "..." for comments.
Value section exists for variable initialization.

Hexadecimal integers are supported.
FORTRAN  subroutines may be called.
pre~declared variable rcode.
Direct access files are supported. .
Additional built-in functions include: min, max, substr (using constant length),
position (direct access files), 1/0 interface functions and extensions to

reset and rewrite, and insert for data packing.

A return code 1s available in the

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.
Or 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 approximately
500 1lines 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-W 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 1itself 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. DEVELOPMENT METHOD. The original translator was developed by Wirth and several
graduate students at Stanford University as a partial re-write of the CDC 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
object modules.

generates standard O0S

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/DISTRIBUTOR/MAINTAINER. 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, Computer
Science Department, University of Glasgow, Glasgow Gl12 8QQ, Scotland, U.K. (* No phone
number provided. *)

2. MACHINE. ICL 1900

3. SYSTEM CONFIGURATION. Has been installed under George 3, George 4, Executive, MAXIMOP,
and COUP operating systems. Requires 32K.

4, DISTRIBUTION. (* no information *)
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5. DOCUMENTATION. A clearly written machine retrievable Supplement to the Revised Report,
dated 77/2/23.

6. MAINTENANCE. (* no information *)
7. STANDARD. Primarily implements the Revised Report; 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. MEASUREMENTS. Compares favorably to Fortran, requiring about 32K to compile. Generated
code 1is 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. DEVELOPMENT METHOD. This compiler resulted from a complete rewrite of the 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. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. John Reynolds and Jules Zell, Department of
Computing and Control, Imperial College, London SW7, U.K. (* No phone number provided. *)

2, MACHINE. ICL 2970, 2980 series.
3. SYSTEM CONFIGURATION. (* no information *)

4., DISTRIBUTION.
Sussex, U.K.

Contact David Joslin, Sussex University Computer Centre, Brighton,

5. DOCUMENTATION. (* no information *)
6. MAINTENANCE. (* no information *)
7. STANDARD. Presumably similar to the ICL 1900 MK2 compiler.

8. MEASUREMENTS. Code generated is fairly compact, the compiler itself producing 80000
bytes. This 1is better than the 2900 standard compilers. The (CDC) Pascal 6000 compiler
compiles the 2900 compiler on a CDC 6400 in 82 seconds. The ICL compiler self-compiles on
the 6400 in 100 secs. 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 MK2 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 8080 (INSITE)

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Implemented by Thomas A. Rolander, 1012 Smith
Ave., Campbell, CA 95008 (408/378-5785). Distributed by INSITE, Intel User’s Library,
Microcomputer Dfvision, 3065 Bowers Ave., Santa Clara, CA 95051 (408/246-7501 x2948).

2. MACHINE. Intel B8080A using the Intel Intellec Microcomputer Development System.

3. SYSTEM CONFIGURATION. Operating system: Intel MDS ISIS-II. Hardware: 64K bytes of RAM
and dual floppy disks.

4. DISTRIBUTION. The software is distributed on two soft-sectored diskettes, and includes
the binaries and sources.

5. DOCUMENTATION. Consists of a short User’s Guide, syntax graphs, and the source code
for the virtual machine and the compiler.

6. MAINTENANCE. Bug reports will be accepted.

7. STANDARD. Implements Brinch Hansen’s Sequential Pascal,
(which is under development - 77/2/22).

except for floating point

8. MEASUREMENTS. The virtual machine interpreter is 1300 lines of code (PL/M-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, DEVELOPMENT METHOD. An interpreter (PAS80) was written in PL/M-80, and emulates a
16-bit machine. The implementation required about "2 man-months-of-evenings" and was
accomplished in the implementor’s spare time. The implementor was familiar with the

process of implementing the virtual machine. "Credit for the ease of implementation is due
to Per Brinch Hansen who developed the virtual machine."

11, LIBRARY SUPPORT. (* no information *)

Intel 8080 (Minneapolis)

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Peter Zechmeister, University Computer Center:
227 Exp Eng, University of Minnesota, Minneapolis, MN 55455 (612/373-4181).

2. MACHINE. Intel 8080.

3. SYSTEM CONFIGURATION. An operating system is included with the implementation. The
minimal hardware required is an 1/0 device (ITY) and about 16K bytes for the compiler.

4. DISTRIBUTION. Has not been determined.
5. DOCUMENTATION. In progress.
6. MAINTENANCE. 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. MEASUREMENTS. The bootstrap cross-compiler runs at 2400 lines/minute on a CDC 6400.
The TP compiler itself loads in about 14K.
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9. RELIABILITY. The reliability of the compiler is excellent. (* Number of sites

system not reported. *)

using

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.” A cross-compiler running on a Control Data 6400 has been used to develop the

Tiny Pascal (8080) compiler, which was not complete as of PUGN #8.

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 Ul1l00 generating code for the Interdata 7/16.

Rod Steel, Tektronix, MS 60-456, PO Box 500,
reported a year
then.

Beaverton, OR 97707 (503/638-3411 x251%),
ago that he might attempt to bring up Pascal on the 7/16. No news since

Interdata 7/32

See Kardios Duo 70, below.

Interdata 8/32 (San Diego)

(* See Mike’s letter in the OPEN FORUM section *)

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Mike Ball, Code 632, Naval Ocean
San Diego, CA 92152. (* No phone number reported. *)

Systems Center,

2. MACHINE. Interdata 8/32.
3. SYSTEM CONFIGURATION. (* no information *)

4, DISTRIBUTION. "It will not be available for distribution for at least several months."
(77/6/15)

5. DOCUMENTATION. (* no information *)
6. MAINTENANCE. (* no information *)
7. STANDARD. Brinch Hansen’s Sequential and Concurrent Pascal.

8. 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/MAINTAINER. Guy Ward, Department of Computer
University of Melbourne, Parkville, Victoria 3052, Australia (345 1844).

Science,

2., MACHINE. Interdata 8/32.

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. Using Pascal-J (University of Colorado). Stage2
into CAL (assembly).

translates Janus

11. LIBRARY SUPPORT.
Interdata 8/32 (Kansas)

(* no information *)

1 /(]

KANSAS STATE UNIVERSITY

Department of Computer Science
Manhattan, Kansas 66506
Phone: 913 532-6350

August 11, 1977
Dear Mr. Mickel:

As reported by Mike Ball in the Pascal Newsletter #7, 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.

Sincerely,

£ / <) 2
anicd A c«c/(
David Neal

Research Assistant

DCN: tlb
Enclosure (1)
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Implementors:

David Neal, Gary Anderson, Jim Ratliff, and Virgil Wallentine.
Department of Computer Science

Kansas State University

Manhattan, Kansas 66506

Distributors:
Interchange (Interdata Users Group)

Interdata, Inc.
Oceanport, New Jersey 07757

Hardware:

Interdata 7/32 or 8/32.

Operating System:

0S/32-MT, minimum partition size 72.75 K, disk storage required,
floating point support necessary.

Method of distribution:

Nine tracK tape —- details available through Interchange.

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.

Maintenence Policy:

None

Fully implements Concurrent Pascal and Sequential Pascal (SPASCAL)
a subset of Standard Pascal.

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.

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 0S-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 0S/32-MT as a single contiguous file.

ITEL 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 Courtleigh Dr., Randallstown, MA 21133 (301/542-6826). The machine includes firmware
which emulates both Interdata and 1IBM 360, 370 systems. The system is designed to
concurrently execute both Interdata and IBM software. According to Kardios, most software
such as the IBM Pascal implementations will run on the Duo 70 with 1little 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
sof tware to run on this system.

Mitsubishi MELCOM 7700.

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Masato Takeichi, formerly at Dept. of
Engineering and Instr. Physics, University of Tokyo, Bunkyo-ku, Tokyo 113, Japan.
address: Department of Computer Science,
1-5-1 Chofugaoka, Chofu=-shi Tokyo 182, Japan.

Math.
Present
University of Electro-Communications,
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

of the Faculty of Engineering, University of Tokyo 34:1, pp 129-136.
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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

monitor, 32K for data). Execution times, relative to Fortran, are given in the
table.

150 Kbytes (108K for code, 10K for
following

Extended

Fortran 1V Pascal
Matrix multiply 1 1.90
Sort 1 1.75
Additive partition 1 0.48
Character count 1 0.34

9. RELIABILITY. Was first
months before that. Several compiler errors have been corrected. (* Number of
reported *)

released in April, 1976, with the author using for several
sites not

10. DEVELOPMENT METHOD. The compiler is based on the CII IRIS 80 compiler by Mancel and
Thibault, with modified code generation. The monitor and library procedures were rewritten
to interface with BPM.

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

MITS Altair 680b

(* See implementation notes for Motorola 6800. *)

MOS Technology 6502 (San Diego)

See DEC LSI-1l (San Diego), above.

Motorola 6800 (San Diego)

See DEC LSI-1l1 (San Diego), above.

Motorola 6800 (St. Paul)

1. TIMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Mark D. 585 Harriet Ave., Apt #213,

St. Paul, MN 55112 (612/483-0589).

Rustad,

2. MACHINE. Designed for the MITS 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 oto; sin, cos, arctan, exp, ln, 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. DEVELOPMENT 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 about 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 SUPPORT. (* no information *)

Nanodata QM-1

1. IMPLEMENTOR/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 CONFIGURATION. 256K words nanostore; 8K words control store; 60K words main
store; 9755 (55M byte) disk; TASK version 1.04.02 (or later); PROD version 2.04.01 (or

later). Optional: Card Reader, Printer (very desirable).

4, DISTRIBUTION.
welcome." (77/3/17)

"Release by TRW is currently under consideration. Inquiries are

5. DOCUMENTATION. Brinch Hansen’s SOLO manuals (not available from TRW); machine readable
document describing the implementation and ways to modify it.

6. MAINTENANCE. (* no information *)

7. STANDARD. (* no information *)

8. MEASUREMENTS. Executes at about one-third the speed of the PDP11/45

(* Space requirements not reported. *)

(SOLO) system.

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 L/0 drivers.

11. LIBRARY SUPPORT. (* no information *)

NCR Century 200

Jack Laffe, 320 19th Ave. S., Minneapolis, MN 55454 (612/336-4946)
(77/08/30) that he is writing a Pascal compiler in Neat 3 for the Century 200.

tells us
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Norsk Data NORD-10 (CERN)

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER., David L. Bates and Robert Caillian, PS/CCL Group,
CERN, 1211 Geneva 23, Switzerland. (Tel. 41-98-11)

2. MACHINE. Norsk Data NORD-10.

3. SYSTEM CONFIGURATION. SINTRAN III operating system.

4, DISTRIBUTION. "Anyone is welcome to receive a copy of our system." (77/1/19)
5. DOCUMENTATION. (* no information *)

6. MAINTENANCE. (* no information *)

7. STANDARD. (* no information *)

8. MEASUREMENTS. It takes 15 minutes to compile the compiler. (* Space requirements not

reported. *)
9. RELIABILITY. (* no information *)
P-code is assembled and then interpreted by an

10. DEVELOPMENT METHOD. From Pascal=-P4.

assembly language program.

11. LIBRARY SUPPORT. (* no information *)

Norsk Data NORD-10 (0Oslo)

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-10, using 2 64K memory banks.

3. SYSTEM CONFIGURATION. MOSS operating system.

4, DISTRIBUTION. (* no information *)

5. DOCUMENTATION. The implementation is described in "Rapport om implementering av Pascal
pa NORD-10", University of Oslo, April 1976. A machine readable document describes changes

and improvements to the implementation as they are made.

6. MAINTENANCE. 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 varigbles (except arrays and
records) may occupy at most 253 l6-bit words in any procedure; strings may be at most 16

characters long.
8. MEASUREMENTS. (* no information *)
9. RELIABILITY. (* no information %)

10. DEVELOPMENT METHOD. Developed from Pascal-P.

11. LIBRARY SUPPORT. (* no information %)

Prime P-400

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Phillip H Enslow, School of
Computer Science, Georgia Tech., Atlanta, GA 30332 (404/894-3187).

Information and

2. MACHINE. Prime P=-400,

3. SYSTEM CONFIGURATION. Virtual memory operating system.

4. DISTRIBUTLION. (* 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. Bootstrapped from Pascal-P4 during 1976-77.

11. LIBRARY SUPPORT. (* no information *)

SEMS T1600

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Alain Tisserant, Departement Informatique de
1°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 CONFIGURATIOM. BOS-D operating
minimum 16K words of core memory.

system. Hardware: MIS16; FHE or MHU disk;

4. DISTRIBUTION. Not yet available (77/2/2). Will be distributed by IRIA.

5. DOCUMENTATION. All available documentation is written in French. (* we don’t know what
is available. %)

6. MAINTENANCE. (* no information *)

7. STANDARD. "Fully implements standard Pascal; also compatible with IRIS 80 Pascal
compiler." Extensions include: character strings; Loop-exit-end statement; I/0 of sets and
scalars; sets of any interval of integers.

8. MEASUREMENTS. (* no information *)
9. RELIABILITY. "Expected to be excellent!"

10. DEVELOPMENT METHOD. The compiler(s) is written in Pascal. A two pass scheme uses an
adaptation of P-code as an intermediate language. The P-code was adapted for non-stack,
16-bit, 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.
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Siemens 330,

KERNFORSCHUNGSZENTRUM KARLSRUHE

Institut fir Datenverarbeitung in der Technik

75 KARLSRUHE1, 22.6.77
Postfach 3640 Jo
Fernsprecher: (07247) 821 392
Durchwahl:  (07247) 8 .7

Karlheinz Ka
PP Fernschreiber: 7826755

Das Kernforschungszentrum wird betrieben von:

Gesellschaft fir Kernforschung m. b. H., Karlsruhe, Weberstrafle 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-VT75-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 PDP11/45. 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 DECLSI11 or INTEL8080 Micro-Computer.

Sincerely yours

H ot 2 &%L/

Sequential PASCAL

2

1) Implementor/

Distributor

Phone

~

Machine

3) Op. System

Min. Config.

Core for Compiler

4) Distribution

5) Documentation

6) Maintenance

7) Standard Pascal:

8) Type of Program:

9) Code efficiency:

PASCAL-Machine
minimum core

VARIAN V75

VARIAN

Data Machines
D-8000 Miinchen
W-Germany

VARIAN V75

VORTEX II E/F

64K Memory
FPP/WCS
CR/LP/DISK/MT
TTY

20K

ask Varian

Manual in

ask Varian

SIEMENS 330

K.-H. Kapp
Gesellschaft flr
Kernforschung mbH
IDT

Postfach 3640
D-7500 Karlsruhe
W-Germany

(07247) 823928

SIEMENS 330

ORG330PP2/
ORG330K
SEGSYS

64K Memory
FPP/SIM.
CR/LP/DISK/MT
TTY

20-22.5K

Nolabel tape,
9 track, 800 BPI

English
Users Guide in
German

on request

I/0-System is different
no Standardprocedures

Interpreter and I/0-

System

written in Macro/Assembler

T-Pass-
Compiler written in

8-Pass-
PASCAL

3 W PASCAL-Code/sourceline or
1 W PASCAL-Code/9 signif. chars

3K

1.8K
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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 Manual (German) is available.

6. MAINTENANCE. (* 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 of 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 370/155 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 where 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 FUR INFORMATIK

DER TECHNISCHEN UNIVERSITAT MUNCHEN
Manfred Luckmann

: = . i i : By StraBe 23, Ecke Gabelsbergerstrae
Telex: tumue d 05-22854 - Institutseingang: Barer T8 FERNRUF (069) 2105 - gp76

Institut [0¢ Informatik der Technischen Univensitst Minchea
D- 8000 Mlnchen 2, Postfach 202420

MUNCHEN, DEN  August 8, 1977
Dear Mr. Mickel,

I send you here some information about our PASCAL implementation running on
the Telefunken TR440:

The compiler was first implemented by
Hans Dieter Petersen
Universitdt des Saarlandes
Institut fir Informatik I
Im Stadtwald
D-6600 Saarbriicken / Germany

and later extended by
Manfred Luckmann
Technische Universitdt
Institut fir Informatik
Postfach 20 24 20
D-8000 Miinchen 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,

At L

Manfred Luckmann
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TERAK 8510 (San Diego)

(* See implementation notes for DEC LSI-11 (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 PDL (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-1040 Wein, Argentinierstrasse 8, Austria (Tel.
65 87 31/313). Distributors: ECO-Computer GesmbH&Co Kz (Fa. Langschwert), A-1010 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
Schillings (about $1500 U.S.).

(hardware and software) 1is sold for 200.000. Austrian

5. DOCUMENTATION. Available in the form of a supplement to the Pascal (* Not

known if this is machine retrievable. %)

Report.

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; formal

procedures/functions. Sets of 64 characters are supported.

with and goto;

8. MEASUREMENTS. It is very
words and no external memory.

slow compared with other systems. The system uses 12K ROM

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.

HMachine independent parts of the system,
interpreter are in the intermediate language.
machine-dependent and therefore handcoded. The input device is a mark-sense
accepting specially coded cards (reserved words have their own punch codes).

i.e., the compiler and part of the
Only the nucleus of the interpreter is
card reader

11. LIBRARY SUPPORT. (* no information *)

Univac 90/30.

See letter from C.C. Handley under Hewlett Packard HP-21MX.

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 (VMOS vs BS2000).

Univac 1100 (San Diego)

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Michael $. Ball, Code 632,
Center, San Diego, CA 92152. (* No phone number provided. *)

Naval Ocean Systems

2. MACHINE. Univac 1100 series.
3. SYSTEM CONFIGURATION. Exec-8 operating system; can be run in Demand mode.

4, DISTRIBUTION. As a member of USE, you may request a copy from Mike by sending a mag
tape and noting any restrictions on its format.

5. DOCUMENTATION. A 29 page machine readable supplement to the
Report entitled "Pascal 1100" documents the implementation.

Pascal User Manual and

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 option allows processing of Brinch Hansen Sequential Pascal programs.

8. MEASUREMENTS. The compiler compiles into 34K words and requires 6K words of library
routines. Self-compilation requires about 15.5K for stack and heap.

Execution times for code compiled by Pascal was compared 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 Wirth’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 NUALG FORTRAN FORTRAN
Pascal no tests NUALG no tests FORTRAN local opt. global opt.
(rel) (rel) (rel) (rel) (rel) (rel) (time) (rel)
PART 0.62 0.61 0.85 0.34 1.00 1.00 15.10 0.99
PARTINP 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

b# SHMIN TVISVd

0T# 3

“439W3Ld3S

LL61

60T 39Vd



9. RELIABILITY. Quite good; it should approach excellent. The system has been in local
use since about February, 1976, and it has been installed at 25 sites (ll university, 4
government, 10 industry).

10. DEVELOPMENT METHOD. The compiler was developed from Pascal-P2. (* Person-hours to
develop system not reported. *)

1l1. LIBRARY SUPPORT. Generated code can be linked to subprograms written in Fortran or
assembler.

Univac 1100 (Copenhagen)

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. J. Steensgaard-Madsen, DIKU (Datalogisk Institut.
Kobenhavns Universitet), Sigurdsgade 41, DK=2200 Copenhagen N., Denmark. (* No phone
number reported. *)

2., MACHINE. Univac 1100 series.

3. SYSTEM CONFIGURATION. Exec-8 operating system.

4, DISTRIBUTION, 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 relocatable form.
5. DOCUMENTATION. A 19-page machine readable supplement to the Pascal User Manual and

Report is available. It is "A Pascal Compiler for the Univac 1100 machines", by J.
Steensgaard-Madsen and Henrik Snog of DIKU.

6. MAINTENANCE. There is no promise of maintenance, but bug reports are required under
the license aggreement.

7. STANDARD. Deviations from the standard: Reset(f) on any textfile f will cause
eof (f) = false and eoln(f) = true; Parameter types of formal procedures and functions must
be specified. Restrictions: file of 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. MEASUREMENTS. Compilation space 1is 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.

1l. LIBRARY SUPPORT. External procedures may be written in Pascal or (ASCII) Fortran.
Inclusion of assembler code is possible.

Univac 1100 (Madison)

ACADEMIC COMPUTING CENTER
THE UNIVERSITY OF WISCONSIN - MADISON

1210 WEST DAYTON STREET
MADISON, WISCONSIN 53706
608-262-1166

August 31, 1977

PASCAL Implementations

University Computer Center

227 Experimental Engineering Bldg.
University of Minnesota
Minneapolis, MN 55455

Dear Mr. Bonham:

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(1) 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.0.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). I'm 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 you'd like further information, please feel free to write me.
Sincerely,

Clrlet N, Fotodit,

Charles N, Fischer

CNF:rb
enc,
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Diagnostic PASCAL Compiler for Univac 1100 Series

The University of Wisconsin-Madison Academic Computing Center (MACC)
has developed a diagnostic 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 compile-
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 UW-PASCAL compiler is an ASCII processor which operates on any
Univac 1100 series computer under EXEC-8. 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 "Load and Go" manner.
PASCAL source programs are compiled directly into core and im-

mediately executed. No collection step is used.

(2)- UW-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
(which 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 éxtensive 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

(4)

(5)

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-

cedures is also provided.

(b) Conditional compilation facilities are provided. These in-
clude the optional compilation of code sequences enclosed by
comment brackets ("conditional comments"). Further, code is

not generated for unreachable program 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.

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. 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 UW-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.

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
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small programs) and to reduce overall compilation costs.

(b) Inclusion of a varying-length string manipulation capability
(similar to PL/1 varying length strings), with catenation and

substring operations, 1/0, etc.

(c) Addition of an interface to ASCII Fortram subprograms.

Varian (Sperry-Univac) V=70

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Distributed by the Varian Users Group (VOICE).
Varian Data Machines (Sperry  Univac), 2722 Michelson Drive, Irvine, CA 92713
(714/833-2400).

2. MACHINE. Varian V=70 series.

3. SYSTEM CONFIGURATION. Requires 32K+ memory, memory map, Vortex I1 operating system,

extended instruction set, and 512 words of writable control store (WCS).
4. DISTRIBUTION. Available from Varian as VOICE #183C8.

5. DOCUMENTATION. A
distribution.

120 page manual (non-machine retrievable) is available as part of

6. MAINTENANCE. (* no information ¥)

7. STANDARD. This is Brinch Hansen style Pascal. 1/0 is non-standard and oriented toward
the Vortex-I1 1/0 macros. Reference to files is by unit number. Additional restrictioqs:
Strings must have an even number of characters. Goto’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.,.l5. Sets may
have 128 elements. Uses Mark-Release.

8. MEASUREMENTS. Compiles over 1000 statements per minute. Compiler requires 17K decimal
words of main memory.

9. RELIABILITY. Good. Distributed to over 10 sites.
10. DEVELOPMENT METHUD., Based on Brinch Hansen’s Sequential Pascal.

11. LIBRARY SUPPORT. (* no information *)

Xerox Sigma 6, 9.

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Pierre Desjardins, Universite de Montreal,
Informatique, C.P. 6128, Montreal 101, Quebec, Canada (514/343-7662).

2. MACHINE. Xerox Sigma 6 and 9.

3. SYSTEM CONFIGURATION. (* no information *)

4. DISTRIBUTION. Distributed on magnetic tape (9 track, 800 bpi, structured much 1like a
standard Xerox processor distribution tape = labelled in account :SYSGEN). Distribution
cost is $250, payable to Pierre Desjardins. The distribution includes documentation.

5. DOCUMENTATION. Program comments
distributed: "Program Description"

are in English. The following documents are
(English) contains installation and maintenance
information; '"Manuel d‘utilisation..." (French) is the user’s manual; '"METAPASC..."
(French) provides macro-procedures to aid writing external procedures or functions in
Meta-symbol; "Pascal 2 - Sigma: un systeme de programmation Pascal" (French) describes the

functional structure of the compiler.

6. MAINTENANCE. Bug reports are welcome, and '"update sheets could be sent." 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 const section; standard
procedures and functions may not be passed as actual parameters. Sets may have at most 32
elements.

8. MEASUREMENTS. Compiler peak code size is 25K. Self=-compilation takes 35K. Compilation
rates are: 600 lines per minute (Sigma 6 - BPM/BTM) and 1200 lines per wminute (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. DEVELOPMENT METHOD. The compiler source is 6200 lines of Pascal. It was produced by
cross=-compiling from a CDC 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 Meta=-symbol.

Xerox Sigma 7.

See also CII 10070.

The CII 1Iris=80 compiler (described above) has been transposed to the the Xerox Sigma 7
running under the BPM monitor by Masato Takeichi, formerly at Department of Mathematical
Engineering, University of Tokyo, Bunkyo-ku, Tokyo 113, Japan. Present address: Department
of Computer Science, University of Electro-Communications, l=5=1 Chofugaoka, Chofu=shi
Tokyo 182, Japan.

Another Sigma 7 project, apparently incomplete and
Bauer, III, Computer Scieunce Department,
WY 82071 (307/766=5134).

inactive, was
University of Wyoming,

headed by
Box 3682,

Henry
Laramie,

Zilog 2-80.

Ken Bowles and co-workers, UCSD, have adapted the San Diego DEC LSI-11 implementation to
run on the Zilog Z=-80 running (at 2.5 MHz) about 70% as fast as the LSI-l1l. Release is
expected by the end of 1377. See the DEC LSI-11 (San Diego) note, above.
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