







































































371

372 begin { INITIALIZE }

373 initstream(a, filea); initstream(b, fileb);
374 endfile := a.endfile or b.endfile;

375 freelines := nilj;

376 templine.length := linelengthj;

377 templine.image[0] := “x’; { SENTINEL }

378  end; {INITIALIZE}

379

380

381 begin {COMPARE}
382 initialize;
383 page(output);

384 writeln(’ compare. version ‘, version)j;
385 writeln; 3
386 writeln(’ match criterion = ‘, minlinesformatch:l, ’ lines.’);

387 writeln;

388 if a.endfile then writeln(’ filea is empty.’)
389 if b.endfile then writeln(’” fileb is empty.’)
390 if not endfile then

5
5

391 begin same := true;

392 comparefiles;

393 if same then writeln(” no differences.’)
394 end

395 end. { COMPARE }

(* The following output from Compare was generated on a CDC Cyber 74. The data used was the
source text of the Compare program itself, modified in 3 places by performing a change, a
deletion, and an insertion. The original source is "File A".v*)

COMPARE. VERSION 1.2P (78/03/01)
MATCH CRITERION = 6 LINES.

khkhkhkhhhrkhhhkhhhhhhhhhhrhhhhhhhhkk
MISMATCH:

FILEA, LINE 101:
* PROCEDURE COMPAREFILES;
FILEB, LINE 101:
* PROCEDURE COMPAREFOOLS;

hhkhkhhhhhhhhhhhhkhhkhhhhhhhhhkhkkk

EXTRA TEXT ON FILEA, LINE 131
BETWEEN LINES 130 AND 131 OF FILEB

* BEGIN TAIL := NIL; TAILLINENO := CURSORLINENO END

kkkhkhkhhhkhkhhkhhhhhhkhhhkkhkhkkhhhkk

EXTRA TEXT ON FILEB, LINE 162
BETWEEN LINES 162 AND 163 OF FILEA

* GARBAGE;

S - 2 Augment and Analyze

PERFORMANCE MEASUREMENT OF PASCAL PROGRAMS
USING AUGMENT AND ANALYZE

- Andy Mickel 78/03/14.
University Computer Center
University of Minnesota
Minneapolis, MN 55455

What AUGMENT and ANALYZE Do

Suppose you want to examine the execution efficiency of your Pascal
program-—perhaps to make improvements to those parts which take the most
computer time.

AUGMENT and ANALYZE are designed to obtain rough measures of such
execution times, particularly for large Pascal programs. Unlike other kinds
of performance measurement, AUGMENT and ANALYZE assume the PROCEDURE and
FUNCTION to be the smallest unit of a program to be monitored. This is a
satisfactory assumption because well-written Pascal programs produced by
stepwise refinement naturally are composed of proper-sized procedures and
functions.

The general principle used by these programs is that the value of the
non-standard Pascal function CLOCK (which returns the elapsed processing
time in milliseconds) can be sampled at procedure or function entry and exit.
When the the expression (exittime - entrytime), is evaluated the time spent
within the particular procedure or function can be ascertained.

AUGMENT is the program which inserts the necessary CLOCK-sampling
code into your Pascal source program for every procedure and function entry
and exit. It thus causes your program to capture timing information
and to write it out to a file.

Next you compile and execute your program, which actually produces the
file of dynamic timing measurements.

ANALYZE then reads the timing file produced, and writes a report, which
gives the name of each procedure or functiom, the number of times it
was called, and the execution time it consumed for all calls and per call.

AUGMENT and ANALYZE therefore provide a nearly machine-independent
method for gathering performance-measurement data about a Pascal program.
Most Pascal implementations have the required CLOCK function which returns
the elapsed processor time in milliseconds.

It is sometimes necessary to exclude the monitoring of excessively
called procedures and functions in large programs. A feature of AUGMENT
allows you to specify any number of names to be excluded.

How to Use AUGMENT and ANALYZE

Under CDC 6000/Cyber 70,170 operating systems, AUGMENT and ANALYZE are
control statements. Thus the following 3 batch commands do the job:

AUGMENT(the file name of your Pascal source program)

PASCAL (INTER/L~-,G+)
ANALYZE.

The program headings for AUGMENT and ANALYZE are:

AUGMENT(INPUT, EXCEPT, INTER, INTER2, OUTPUT)

where:

INPUT 1is the textfile containing the Pascal source program to be
AUGMENTed .
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EXCEPT is the textfile containing a list of names (one to a line
with no leading blanks) of procedures and functions to be
excluded from measurement. EXCEPT can be an empty file in which
case no procedures or functions will be excluded.

INTER is the textfile on which the AUGMENTed version of
the Pascal source program is written.

INTER2 is the binary file on which only the names of each
procedure and function in the Pascal source program
is written for use by ANALYZE.

OUTPUT is the textfile on which error messages are written
if problems occur during AUGMENTing. A report is written
on OUTPUT verifying which procedures or functions were
excluded, if any.

The error messages are:
*TO0 MANY PROCEDURES AND FUNCTIONS TO AUGMENT.

(A limit of 2000 is imposed.) '

*"BEGIN'" EXPECTED.
*"END" EXPECTED.

(There’s something wrong with the statement part
of the Pascal source program which is being
AUGMENTed; it began with some reserved symbol
other than "begin" or there weren’t enough
"END"s to match "BEGIN"s.)

*"PROGRAM" EXPECTED.

(AUGMENT couldn’t find "PROGRAM" as the first
reserved symbol in the Pascal source program.
Possibly the INPUT file was empty.)

*UNDECLARED LABEL.
AUGMENT couldn’t find a label referred to by a
GOTO statement.

ANALYZE(OUTPUT, INTER2, TIMING)

where:

OUTPUT is the textfile on which the performance measurement

report is written or alternatively the error message:
*TIMING FILE EMPTY.

INTER2 is the binary file on which the names of each procedure
and function in the Pascal source program was written by
AUGMENT .

TIMING is the binary file containing the dynamic timing
measurements resulting from execution of the AUGMENTed
Pascal program.

Note: The identifier "TIMING" is added to the Pascal source
program by AUGMENT and must not appear in any procedure or function
which is to be monitored. When you use AUGMENT and ANALYZE, it is
probably a good idea to consider the file names INTER, INTER2, and
TIMING reserved.

In summary, there are four steps to the performance measurement
process:

1) [Pascal source program] => AUGMENT -> INTER and INTER2
*kkkxkk

2) INTER -> PASCAL Compiler -> [Pascal binary program]
K xkkkkrkikkhkkk
3) [input data for
Pascal program] -> Pascal binary program -> TIMING and [results
kxkkkkhrhkhkkkihdkxkik from Pascal program]

4) TIMING and INTER2 -> ANALYZE -> [performance measurement report]
Fekdkk Kk

EXAMPLE

Below are a test program, its AUGMENTed version, and the performance
measurement report:

The source of the test program:

PROGRAM TEST(OUTPUT);
LABEL 5;
VAR  N: INTEGER;

PROCEDURE Aj;

PROCEDURE Bj
BEGIN N :=N + 1;

IF ODD(N DIV 2) THEN A ELSE B
END (*B%) ;

BEGIN (%*A%)
N:=N+1;
IF N > 200 THEN GOTO 5;

B
END (*A*) ;
BEGIN N := 0; A; 5: END.

The AUGMENTed version of the test program:

PROGRAM TEST(OUTPUT, TIMING) ;
LABEL 5;
VAR

TIMING:FILE OF PACKED RECORD I:0..2000;T:0..99999999;M:0..2 END;
N: INTEGER;

PROCEDURE Aj;

PROCEDURE B3
BEGIN
WITH TIMING™ DO BEGIN I:=  3;T:=CLOCK;M:=0 END;PUT(TIMING);
N :=N+1;
IF ODD(N DIV 2) THEN A ELSE B

H
WITH TIMING™ DO BEGIN I:=  3;T:=CLOCK;M:=1 END;PUT(TIMING)
END
(*B*) ;

BEGIN
WITH TIMING™ DO BEGIN I:=  1;T:=CLOCK;M:=0 END;PUT(TIMING);
(*A%)
N :=N+1;
IF N > 200 THEN BEGIN
WITH TIMING™ DO BEGIN I:=  2;T:=CLOCK;M:=2 END;PUT(TIMING);
GOTO 5 END

B

B

5

WITH TIMING™ DO BEGIN I:=  2;T:=CLOCK;M:=1 END;PUT(TIMING)
END

(*A%)
BEGIN REWRITE(TIMING);
WITH TéMING‘ Dg BEGIN I:=  1;T:=CLOCK;M:=0 END;PUT(TIMING);
N := 0; A; EE
WITH TIMING™ DO BEGIN I:=  1;T:=CLOCK;M:=1 END;PUT(TIMING)
END

CT# SMAN TVISVd
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The report from ANALYZE:

PERFORMANCE MEASUREMENT SUMMARY FOR PASCAL PROGRAM: TEST

EXECUTION TIME

CALLS (MILLISECONDS)
MODULE TIMES PERCENT AVERAGE MODULE PERCENT
NAME CALLED OF TOTAL PER CALL  TOTAL OF TOTAL
A 52 25.490 0.15 8 27.586
B 151 74.020 0.13 20 68.966
TEST 1 0.490 1.00 1 3.448
'TOTALS 204 100.000 0.14 29 100.000

From the summary provided by AUGMENT and ANALYZE, you can identify
which procedures and functions to improve for greater execution
efficiency. In general, it pays to concentrate on procedures and
functions which are frequently called and take a significant amount
of the execution time of the total program. Procedures and functions
which have a large average execution time per call, but which are only
called a few times are not worth worrying about.

If one or more procedures or functions seem to dominate the results,
it might be a good idea to monitor the program with these modules
excluded from measurement. Use the except feature provided by AUGMENT.

History

AUGMENT and ANALYZE were conceived originally under the names PROFILE
and PRINRES in 1975-1976 by S. Matwin and M. Missala, of the Polish Academy
of Sciences Computer Centre, PKiN, Warwaw, Poland. The goal of the project
was to build a simple tool to measure very large programs -- such as the
Pascal compiler itself. A paper describing their successful work entitled:
"A Simple, Machine Independent Tool for Obtaining Rough Measures of Pascal
Programs," appeared in SIGPLAN Notices (11:8) August, 1976, pages 42-45.

Their successful implementation was on CDC machines using Pascal=-6000.

In 1976, Richard J. Cichelli of Lehigh University Mathematics Department
and the American Newspaper Publishers Association Research Institute, obtained
the programs and documented and distributed them to the Pascal community in the
United States.

In 1977, Herb Rubenstein and Andy Mickel of the University of Minnesota
Computer Center, modified the programs for coding style and to increase
portability, fixed bugs, and improved the performance of the programs
themselves. We also removed several limitations (the built-in
restrictions regarding the use of non-local GOTOs within procedures and
functions as well as the monitoring of procedures named NEXTCH).

The programs are now supported with the Pascal-6000 system which is
distributed to CDC installations around the world.

(* Note: In the programs listings following,
empty comments denote lines with possible
or outright machine dependencies. *)

NN
W= OWo 0 EWN =

»*

AUGMENT - AUGMENT PASCAL PROGRAMS WITH CODE TO GATHER
EXECUTION TIME PERFORMANCE MEASUREMENTS.

S. MATWIN AND

M. MISSALA 1975.

POLISH ACADEMY OF SCIENCES COMPUTER CENTRE.
PKIN, WARSAW POLAND.

REFERENCE: "A SIMPLE MACHINE INDEPENDENT
TOOL FOR OBTAINING ROUGH MEASURES
OF PASCAL PROGRAMS."
SIGPLAN NOTICES, 1976 AUGUST, PP. 42-45,

MODIFIED, GENERALIZED, AND RENAMED

FROM "PROFILE" TO "AUGMENT" BY:

A. B. MICKEL 77/08/04,

H. U. RUBENSTEIN 77/06/01.
UNIVERSITY OF MINNESOTA COMPUTER CENTER
MINNEAPOLIS, MN 55455 USA.

THE NAMES AND ORGANIZATIONS GIVEN HERE MUST NOT BE
DELETED IN ANY USE OF THIS PROGRAM.

SEE THE PTOOLS WRITEUP (UNDER MEASURE) FOR
EXTERNAL DOCUMENTATION.

*

AUGMENT (INTERNAL DOCUMENTATION).

AUGMENT INSERTS CODE TU CREATE A TIMING FILE IN THE PROGRAH4
HEADER, DECLARATION PART, AND STATEMENT PART OF THE PROGRAH
TO BE MONITORED. CODE IS ALSO INSERTED IN THE STATEMENT
PART OF EACH PROCEDJURE AND FUNCTION TO WRITE CLOCK
MEASUREMENTS (AT ENTRY, EXIT, OR GOTOENTRY) TO TH4E TIMING
FILE WHEN THE PROGRAM I3 EXECUTED.

AUGMENT MUST PARSE A SUBSET OF PASCAL AND THEREFORE HAS A
LEXICAL ANALYZER. THE TIMING FILE IS PROCESSED BY THE
COMPANION PROGRAM CALLED ANALYZE.

e MM M ok K K oKk ok K M Ok dk K ok K ok M oKk N K K ok kK K kK X M K K kK K K 3k K XK X WK~

{$R-,T-,P=,U+ 1}

program augment(input, except, inter, inter2, output);

label
13 {EXIT FOR PROGRA# ERRORS};

const
beginsy
casesy
endsy
{} externsy
{} fortransy
{1 forwardsy
funcsy
gotosy
labelsy
procsy
programsy
varsy

_- e PNV EWN -

P =3 e we we s o e e we we

I T U T TR T LR VA T TR TR T}
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108
109
110
1M1
112
113
114
115
116
17
118
119
120
121
122
123
124
125
126
127
128
129
130

maxmodules
llmax
1lmin
alfaleng

alfa
codetype
symbols
namenode

nononon

modulecnt
labelptr
labelnode

var
idlen,
lastidlen:

sy:
chbuf':
identifier:
number:

key:

badnames,
readinglabels:
linelength,
colent:

ch:

inter:

except:
inter2:
badlist:
count:

procedure nextch;

begin
get(input);
ch := input”;

2000;
120 { LINE LENGTH MAX };
72 { LINE LENGTH MIN };
10;

acked array [1 .. alfalengl of char;
entry, exit, gotoentry, declare);
beginsy .. varsy;
record
name: alfa;
link: " namenode
end;
0 .. maxmnodules;
~ labelnode;
record
T Tabl: 0 .. 9999;
declaredin: modulecnt;
next: labelptr
end { LABELNODE };

{IDENTIFIER LENGTH}
0 .. alfaleng;
symbols;
array [1 .. alfaleng] of char;
alfa;
0 .. 9999;
array [symbols] of alfa;
boolean;
integer;
char;
text {AUGMENTED PROGRAM FILE};
text {FILE OF EXCEPTED MODULE NAMES};

file of alfa {FILE OF ALL MODULE NAMES};
*namenode {LIST OF EXCEPTED MODULE NAMES};
modulecnt {RUNNING COUNT OF MODULES};

colent := colent + 1;
while (not eoln(input) and (colent > linelength)) do

get(input);

if eoln(input) then

colent :=
end { NEXTCH };

procedure advance;
begin

0

if eoln(input)

en

writeln(inter)

else

write(inter, ch);

nextch
end {ADVANCE};

131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151

152
153
154
155
156
157
158
159
160
161

162
163
164
165
166

190
191
192
193
194
195
196

rocedure readid;
i GLOBAL : CHBUF,CH,IDENTIFIER,IDLEN,LASTIDLEN 1}

begin { READID }
idlen := 0;
repeat
if idlen < alfaleng then
begin
idlen := idlen + 1;
chbuflidlen] := ch
end {IF};
nextch
{} until not (ch in ['a' .. 'z', '0"
if idlen >= lastidlen
then
lastidlen := idlen
else
repeat
chbufllastidlen] := ' ';
lastidlen := lastidlen - 1
until lastidlen = idlen;
pack(chbuf, 1, identifier)
end {READID};

procedure writeid;

var
{ GLOBAL : CHBUF,IDLEN }
i: integer;

begin {WRITEID}
i .- .

.= ’
while i <= idlen do

begin
write(inter, chbufl[il);
i= 1+

end {WHILE}
end {WRITEID};

procedure comment;

begin
advance;

repeat
while ch <> '*' do

advance;
advance
until ch = '")°';
advance
end {COMMENT};

procedure stdcomment;
begin
repeat
advance
until ch = '}';

advance
end {STDCOMMENT};

procedure scan;

'9'1);
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197 { FIND NEXT IDENTIFIER (OR NUMBER IF READINGLABELS).

198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
213
219
220
221
222
223
224
225
226
227
223
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262

{ GLOBAL :

{1

{1

SKIP STRINGS AND COMMENTS. }

label
-7

H

IDENTIFIER,CH,NUMBER, BADNAMES, READINGLABELS }

function nokey(id: alfa): boolean;

var
{ GLOBAL
i, j:

SY,KEY }
integer;

begln { BINARY SEARCH }
:= beginsy;
j 1= varsy;
repeat
_—BEY‘:= (i + j) div 2;
if keylsyl <= Id then
i = sy + 1;
if keylsyl >= 1d then
j = sy - 1;
until 1 > j;
Tiokey := key[sy] <> id
end { NOKEY };

begin { SCAN }
while not eof(input) do
begin
while not eoln(input) do
" begin

readinglabels := false;
if nokey(identifier) and not badnames
then
T writeid
else
g 21 { EXIT ON KEY OR EXCEPTED ID }
F}

if ¢ h in ['0"

the
1f eadlﬂglabels

'9']

o

begin
read(number);
ch := input”;
oto 21 { EXIT ON LABEL }
end T

repeat
advance
until not (ch in ['a' .. 'z', '0' ..

els

®

if ch = ''0¢

then

'9'1)

263
264
265
266
267
263
269
270
271
272
273
274
275
276
277
278
279
280
231
282
233
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
303
309
310
311
312
313
314
315
316
317
313
319
320
321
322
323

325
326
327
328

procedure complmodule(lastl:

begin
repeat
advance
uatil ch =
advance

trve.
’

begin
advance;
if ch = '*
comment
end {IF}
else
if eh = '{°'
en
stdcomment
else
advance

then

end {WHILE};
writeln(inter);

nextch
end {AHILE};

o —
5 e
Qo
—_—

SCAN };

labelptr);

{ PROCESS THE BLOCK OF A PROGRAM, PROCEDURE, OR FUNCTION TO FIND

{1

{1

THE APPROPRIATE CODE INSERTION POINTS.
LIST OF LABELS WHOSE SCOPE APPLIES TO THE BLOCK.
4UST PARSE LABEL, VAR,
MENTS AND THE COMPOUND STATZMENT FORMING THE

WELL AS GOTO STATE

LASTL IS THE HEAD OF THE
COMPLMODULE

PROCEDURE, AND FUNCTION DECLARATIONS, AS

STATEMENT PART OF EACH MODULE. }

var
{ GLOBAL

procedure insertnewtext(code:

begin

case code of

entry:
begin

write(inter,
write(inter,
write(inter,
writeln(inter,

IDENTIFIER,KEY,SY,CH,READINGLABELS,NUMBER,COUNT }
name:
depth:
params:
1:
gotolabel:
looking:
tag:

alfa;
integer;
boolean;
labelptr;
0 .. 9939;
boolean;
modulecnt;

codetype);

'with timing” do begin ');
'ii=', tag:4, ';');
'tiz=clock;m:=0"' {ENTRY});
' end;put(timing);');

end {ENTRY};

exit:
begin

Wwriteln(inter, ';');

write(inter,
write(inter, 'i:=', tag:4, ';°'
write(inter,
writeln(inter,

'with timing” do begin ');

)-
't -clock;m:=1',{EkIT});
' end;put(timing)');
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329
330
331
332

334
335

337
338

340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377

379
330
331
382
383
334
385
386

3383
389

391
392

394

end {ZXIT};

gotoentry:
begin

write(inter, 'with timing” do begin ');
write(inter, 'i:=', 1%.declaredin:y,
write(inter, 't:=clock;m:=2'
writeln(inter, ' end;put(timing);")

end {GOTOENTRY};
declare:

begin

writeln(inter, 'var ');

write(inter, 'timing:file of packed record
write(inter, 'i:0.,.2000;');
write(inter, 't:0..99999999;"');

write(inter, 'm:0..2');
writeln(inter, ' end;');
end {DECLARE}
end { CASE CODE OF 1}

end { INSERTNEWTEXT };

function nameok: boolean;

{ CHECK PROCEDURE OR FUNCTION NAME AGAINST LIST OF NAMES TO BE

EXCLUDED. }

var
{ GLOBAL : BADLIST,NAME }
n: ° namenode;
looking: boolean;

begin { NAMEOK }
n := badlist;
looking := true;
while (n <> nil) and looking do
begin
looking := n".name <> name;
n := n".link
end {WHILE};
nameok := looking
end {NAMEOK};

oegin {COMPLMODULE}

while not (ch in ['a' .. 'z']) do
if ch = '(
Then
begin
advance;
if ch = '*¥' then
T comment

end
els
if
then
stdcomment
else
advance;
readid;
name := identifier;
writeid;
tag := count;
params := false;
while not params and (ch <> ';') do
if ch = '(°

]

h = '{"'

el

{GOTOENTRY});

427
428

430
431

442
4y3
yuh
445
446
4y7
4u8
449
450
451
452
453
451k
455
456
457
458
459
4AN

begin
advance;
if ch = '#!
then
comment
else
params := true
end {IF}
else
if ch = "{°
Then
stdcomment
else
advance;
if params
then
T while ch <> '")' do { READ THROUGH PARAMETER LIST
if ch = '{'
then
stdcomment
else
if ch = '(*
Then
begin
advance;
if ch = '*' then
comment
end {IF}
else
advance;
if tag = 1 { MAIN PROGRAM }
Then
write(inter, ',timing)')
else
write(inter, ch);
nextch;
scan;

if sy in [forwardsy, externsy, fortransy]
then
writeid

count := count + 1;
if count = maxmodules then
begin
writeln(' ¥too many procedures and',
' functions to augment.');
goto 13
end;
write(inter2, name);
if sy = labelsy { LABEL DECLARATION 1}
Then
begin { READ LOCAL LABELS 1}
writeid;
readinglabels := true;
scan;
repeat
new(1l);
1%.1abl := number;
1" .declaredin := tag;
write(inter, number: 1);
1% .next := lastl;
lastl := 1;
scan
until not readinglabels
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461 end {IF}; 527 771 iz 1".next;

462 528 if looking

463 while sy in [casesy, endsy]l do { TYPE DECLARATION } 529 then

464 begin 530 begin

465 writeid; 531 writeln(' *undeclared label ', gotolabel:
466 scan 532 oto 13

467 end {WHILE}; 533 end {IF

468 if Tag = 1 { MAIN PROGRAM } 534 else

469 Then 535 begin

470 insertnewtext(declare) 536 if 1".declaredin <> tag then
471 else 537 begin { EXIT GOTO }

472 T if not (sy in [beginsy, funcsy, procsyl) then 5338 writeln(inter, 'begin');
473 writeid; 539 if nameok \:hen

e 540 insertnewtext(gotoentry)
475 if sy = varsy 541 end {IF};

476 then 542 wrl_(lnter, 'goto ', gotolabel: 1);
w77 begin 543 if 1%.declaredin <> tag then
478 scan; 544 writeln(inter, ' end')
479 while sy in [casesy, endsy] d 545 end {ELSE}

480 ~ begin T CASESY,ENDSY IN ANCANONYMOUS TYPE 1 546 end {IFT

481 Writeid; S47 else

432 scan 548 if sy in [beginsy, casesy]

483 end {WHILE} 549 then

484 end {IFJ; 550 begin

485 551 depth := depth + 1;

486 while sy in [funcsy, procsy] do 552 writeid

487 begin 553 end {IF}

488 writeid; 554 else

489 complmodule(lastl) 555 T if sy = endsy

490 end {WHILE}; 556 then

491 557 begin

492 if sy = beginsy { STATEMENT PART } 5538 ——gﬁpth := depth - 1;

493 then 559 if depth <> 0 then

49y begin 560 writeid

495 depth := 1; 561 end {IF}

496 writeid; 562 else

497 if tag = 1 { MAIN PROGRAM } 563 begin

498 then 564 writeln(' *''end'' expected.');
499 writeln(inter, ' rewrite(timing);') 565 goto 13

500 else 566 end {ZLSE}

501 T writeln(inter); 567 until depth = 0;

502 if nameok then 5638 if nameok then

503 insertnewtext(entry) 569 insertnewtext(exit);

504 end {IF} 570 writela(inter, 'end');

505 else 571 end {ELSE};

506 begin 572 scan

507 writeln(' *''pegin'' expected.'); 573 end {COMPLMODULE};

508 goto 13 574

509 end {ELSE}, 575

510 576 procedure readbadnames;

511 repeat { LOOK FOR LAST ENDSY } 577

512 scan; 578 var

513 if sy = gotosy 579 T { GLOBAL : BADLIST,CHBUF }

514 then 580 n: ~ namenode;

515 begln { CHECK AGAINST LOCAL LABELS } 581 i: 1 .. alfaleng;

516 readinglabels := true; 582

517 scan; 583

5138 gotolabel := number; 5384 begin { READBADNAMES }

519 readinglabels := false; 585 writeln('the following procedures will not be augmented' :50);
520 looking := true; 536 writeln;

521 1 := lastl; 587 repeat

522 while (1 S nil) and looking do 538 new(n);

523 if 17.1abl = gotolabel 589 for i := 1 to alfaleng do

524 Then 590 T if eoln(except)

525 Tooking := false 591 Then

526 else 592 chbufli] := '
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593
594
595
596

598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632

634
635

637
638

640
641

WO~V EWN =
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else
read(except, chbufl[il);
readln(except);
pack(chbuf 1, n".name);
.link := badlist;
badllst iz n;
writeln(n”.name :25);
writeln
until eof(except)
end { READBADNAMES };

begin { MAIN PROGRAM }

{}

{*

rewrite(inter);
rewr1te(1nter2)
reset(except);

ch := input”;

count := 1;

colent := 1;

linelength := llmax;

lastidlen := alfaleng;
linelimit(inter, maxlnt),
keylbeginsy 'begin '
keylcasesy ] 'case '
keylendsy ] := 'end '
keylexternsy ] := 'extern 'S
key[fortransy] := 'fortran '
key{forwardsy)] := 'forward '
key[ funesy ] := 'function ‘';
keylgotosy ] := 'goto '
key[labelsy ] := 'label '
keylprocsy ] := ‘'procedure ';
keyl[programsyl := ‘'program '
key[varsy iz 'var '

badlist := nil;

if not eof(except) then

readbadnames;
scan;
readinglabels := false;

if sy = programsy
then

begin
write(inter, 'p
complmodule(nil
end {IF}
else

rogram');
)

writeln(' *''program'' expected.');
13:
end { AUGMENT 1}.

ANALYZE - ANALYZE AND SUMMARIZE EXECUTION TIME
PERFORMANCE MEASUREMENTS FROM AN AUGMENTED
PASCAL PROGRAHM.

S. MATWIN AND

M. MISSALA 1975.

POLISH ACADEMY OF SCIENCES COMPUTER CENTRE.
PKIN, WARSAW POLAND.

MODIFIED, GENERALIZED, AND RENAMED

FROM "PRINRES" TO "ANALYZE" BY:

A. B. MICKEL 77/11/18.

H. U. RUBENSTEIN 77/05/15.

UNIVERSITY OF MINNESOTA COMPUTER CENTER
MINNEAPOLIS, MN 55455 USA.

THE NAMES AND ORGANIZATIONS GIVEN HERE MUST NOT BE

e M Ok kM M M K ok K K K K K M K K kK K Kk Kk WK

DELETED IN ANY USE OF THIS PROGRAM.

SEE THE PTOOLS WRITEUP (UNDER MEASURE) FOR
EXTERNAL DOCUMENTATION.

ANALYZE (INTERNAL DOCUMENTATION).

ANALYZE READS TWO FILES. INTER2 IS THE FILE CONTAINING
THE MODULE (PROCEDURE AND FUNCTION) NAMES WHICH ARE USED
WHEN THE RESULTS ARE SORTED AND WRITTEN OUT. TIMING IS
THE FILE CONTAINING THE EXECUTION TRACE OF THE PROGRAM
BEING MONITORED.

WITHIN ANALYZE, THE PROCEDURE NAMED PROCESSBODY DOES THE
ACTUAL ANALYSIS BY DETERMINING EVERY TIME INTERVAL:

TIME[EXIT] - TIME[ENTRY].
EVERY GOTOEXIT FROM A PROCEDURE IS CONSIDERED TO BE A

SPECIAL KIND OF PROCEDURE ENTRY, SO THAT ALL PROCEDURES
WHICH, UP TO THAT TIME HAVE BEEN ENTERED BUT NOT NORMALLY

EXITED, ARE ALL EXITED BY THE GOTOENTRY. SEE THE COMPANION

PROGRAM CALLED AUGMENT.

{$R-,T-,P-,U+}

program analyze(output, inter2, timing);

label
13;
const
alfaleng = 10;
maxnames = 2000;
type
alfa = packed array [1 .. alfalengl of char;
tagrange = 1 .. maxnames;
measurement = packed record
tag: tagrange;
time: 0 .. 99999999;
mark: (entry, exit, gotoentry)
end;
counter = record
count: integer;
name: alfa;
timespent: integer
end;
var
timing: file of measurement;
inter2: Tile of alfa;
modules: arrax_rtagrange] of counter;
maxtag,
tag: tagrange;
progtime: integer;
totaltime,
totalcalls: integer;
procedure sort(min, max: tagrange);
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120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149

{ QUICKSORT WAITH BOUNDED RECURSION DEPTH }
{ REQUIRES MIN <= MAX }

var
- low,
high: integer;
midkey: alfa;
temp: counter;

begin
repeat {PICK SPLIT POINT}

midkey := modules[(min + max) div 2]l.name;

low := min;
high := max;
repeat {PARTITION}

while modules(low].name < midkey do
ow := low + 1;
while modules(high].name > midkey do

high := high - 1;
if low <= high then
begin
temp := modules[lowl;

modules{low] := moduleslhighl;

modules[high] := temp;

low := low + 1;
high := high - 1
end;

until low > high;

{RECURSIVELY SORT SHORTER SUB-SEGMENT}

if high - min < max - low

then
begin
if min < high then
~ sort(min, hizh);
min := low
end
else
begin
if low < max then
~ sort(low, max);
max := high
end
until max <= min
end {50RT};

procedure processbody;
{ PROCESS TIMING FILE OF DYNAMIC MEASUREMENTS.

var

moduletag: tagrange;
moduletime: integer;

begin
moduletag := timing”.tag;
moduletime :=z - timing~.time;
get(timing);
while timing®.marx = entry do
begin

moduletime := moduletime + timing®.time;

processbody;

noduletime := moduletime - timing”.time;
if (timing”.mark = gotoentry) <= (timing~”.tag
then { ONLY ADVANCE THE TIMING FILE IF A GOTOENTRY

150
151
152
153

172
173
174
175
176
177
178
179
130
181
182
133
184
185
186
187
188
189
190
191
192

194
195
196
197
198
199
200
201
202
203
204
205
206
207
203
209
210
211
212
213
214
215

IS NOT ENCOUNTERED OR IF A GOTOENTRY
ENCOUNTERED INTO THE CURRENT MODULE.

get(timing)
end;
moduletime := moduletime + timing”.time;
totalcalls := totalcalls + 1;
with modules[moduletag] do
begin -
count := count + 1;
timespent := timespent + moduletime
end
end {PROCESSBODY};

CT# SMIN TYISYd

begin {MAIN PROGRAM}

reset(inter2);
tag := 1;
while not eof(inter2) do
begin
with modules[tag] do
begin
read(inter2, name);
count := 0;
timespent := 0;
end;
tag := tag + 1
end;
maxtag := tag - 1;
reset(timing);
if eof(timing) then
begin
—_&WFiteln(' %¥tining file empty.');
goto 13
end;
progtime := timing~.time;
totalcalls := 0;

:

processbody;

totaltime := timing”.time - progtime;
page(output);

writeln;

writeln;

writeln(' performance measurement summary for pascal program:

modules[1].name,'."');
writeln;
writeln('execution time': 62);
writeln('calls': 27, '(milliseconds)': 35);
writeln('module': 9, 'times': 13, 'percent':
'module': 10, ‘'percent': 11);
writeln('name': 8, 'called': 15, 'of total':
'total': 8, ‘'of t?ta%': 13);

writeln(' =eececmceaa! ) 'oaaaao ' 12, 'eemeeeea :

if maxtag > 1 then
sort(1, maxtag);
for tag := 1 to maxtag do
with modules[tag] do
Degin
write(name: 11, count: 12,

((count * 100) / totalcalls): 11:3);

if count = 0
then

write('====': 15)
else

write((timespent / count): 15:2);
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216
217
213
219
220

’
221 writeln('totals': 9, totalca
(totaltime / totalcalls):

222
223 13
224 en

PROGRAMS

writeln(timespent: 9,

((timespent * 100) / totaltime):

d {ANALYZE}.

P - 1 Printme

(* Nearly every programming language has to have a program which can reproduce its source
In 1976, Pascal enthusiast, John Strait of the University of Minnesota,
(who incidentally maintains the CDC-6000 compiler for the world), wrote such a program,
When Urs Ammann, of E.T.H., Zurich, (who incidentally
authored the CDC-6000 compiler), saw this program, he said he had written a shorter

We have not seen it, but we would Tike to. *)

text as output.
and it is presented below.

one using a case statement.

PROGRAM PRINTME(OUTPUT);
(*JPS 76/05/26.%)
CONST FIRSTHALF = 9;

SECONDHALF
LENGTH = 22;

RN

10;

VAR I,J: INTEGER;
IMAGE: ARRAY([0..LENGTH] OF
PACKED ARRAY[1..40] OF CHAR;
BEGIN (* PRINTME *)

IMAGE[ 0]
IMAGE[ 1]
IMAGE[ 2]
IMAGE[ 3]
IMAGE[ 4)
IMAGE([ 5]
IMAGE[ 6]
IMAGE[ 7]
IMAGE[ 3]
IMAGE[ 9]
IMAGE([10]
IMAGE[11]
IMAGE[12)
IMAGE [13]
IMAGE[14]
IMAGE([15)
IMAGE[16]
IMAGE[17]
IMAGE[18)
IMAGE[19]
IMAGE[20]
IMAGE([21)
IMAGE [22)
FOR I :=

[}

[ T T '}

o

“PROGRAM PRINTME(OUTPUT);

* (*JPS 76/05/26.%)
“CONST FIRSTHALF =
‘ SECONDHALF = 10;
‘ LENGTH = 223

. e sv s,

H
‘VAR I,J: INTEGER;

° IMAGE: ARRAY[O..LENGTH]
° PACKED ARRAY[l..40] OF

“BEGIN (* PRINTME *

93

)

15:2,

OF
CHAR;

“FOR I := 0 TO FIRSTHALF DO

 WRITELN(IMAGE[I])

‘FOR I := 0 TO LENGTH DO
BEGIN WRITE(®“IMAGE(["",I:2,77]

FOR J := 1 TO 40 DO

IF IMAGE[I][J] =
THEN WRITE(Q,Q)

Q

‘ ELSE WRITE(IMAGE[I] [J]);

‘ WRITELN(Q, ";°")
’ END;

“FOR I := SECONDHALF TO LENGTH DO

’ WRITELN(IMAGE[I])
“END (*PRINTMEX).

0 TO FIRSTHALF DO

WRITELN(IMAGE[I]);
FOR I := 0 TO LENGTH DO

BEGIN WRITE(’IMAGE[’,I1:2,°] :=
1 TO 40 DO

IF IMAGE [I][J] = Q

THEN WRITE(Q,Q)

ELSE WRITE(IMAGE[I][J]);

WRITELN(Q, ;")

FOR J :=

END;

FOR I := SECONDHALF TO LENGTH DO
WRITELN(IMAGE[I])
END (*PRINTME*).

Q)

1

, :
11s: 14, '100.000':
totaltime: 9,

2)

Q)

DR

.

12:3)

1

1
1

e we we we we

we we ve ve we e we

e we we we

e we we we

1,

100.000': 12);
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Extensions to PASCAL for Separate Compilation

Richard J. LeBlanc
School of Information and Computer Science
Georgia Institute of Technology
Atlanta, Georgia 30332

The lack of features in PASCAL to allow procedures
and functions to be compiled separately can be of
considerable inconvenience in the development of large
programs. This weakness is particularly evident when
modifications are being made only to limited parts of a
program. Modifications of this sort are common, for
example, in the maintenance or extension of a PASCAL
compiler.

The extensions described below allow the creation
of a global environment, separate compilation of
routines using that environment, and additions to the
environment without requiring recompilation of existing
routines and declarations. Four kinds of modules are
recognized to implement these features:

1) Declaration modules are used to create an en-
vironment.

2) Routine modules are used to provide the bodies of
routines declared in an environment.

3) Environment extension modules are used to make ex-
tensions to an environment.

4) Main program modules are used to compile the main
program body.

Declaration modules
<declaration module> ::=
<declaration heading> <declaration block> .
<declaration heading> ::=
declarations (<file identifier>) ;
<declaration block> ::= <constant definition part>
<type definition part> <variable declaration part>
<routine heading list>
<routine heading list> ::= <empty> |
<routine heading> {, <routine heading>}
<routine heading> ::= <procedure heading> |
<function heading>

Within the module may be declarations of constants,
types and variables just as in a standard main program.
Following these declarations come the headings of
routines that are to be part of the environment. These
headings are identical to the headings in normal routine
declarations.

Any identifier defined in a declaration module may
be referenced in any other module compiled using the en-
vironment created from the declarations. This mechanism
allows routines compiled separately to call each other
and to use the same global constants, types and
variables. Compilation of a declaration module creates
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a description of an environment. This description is
used to do all type checking at compile-time, just as if
separately compiled routines had been compiled as a
standard program.

Routine modules

<routine module> ::=
<routine module head> <routine module body> .

<routine module head> ::= <environment head> routines

: ( <identifier> {, <identifier>} );

<environment head> ::= environment (<file identifier>) ;

<routine module block> ::= <constant definition part>
<type definition part> <variable declaration part>
<routine declaration part>

The file in the environment head specifies the en-
vironment in which the module 1is to be compiled. The
list of identifiers in the heading tells the compiler
which of the routines defined in the module are to match
declarations in the environment and thus are to be cal-
lable from outside of the module. Routine modules may
also contain declarations of constants, type, variables
and local routines. The variables so declared are
statically allocated and thus retain their values
between calls to the routines in the module. This makes
routine modules wuseful for 1limiting access to data
structures to only those routines that need to
manipulate and reference them.

A routine module defines a new name scope, SO
identifiers used in the global environment may be
redefined within a module. When a routine declared in
the global environment 1is defined in a routine module,
the declaration of its parameters is repeated and the
types must match those specified in the environment

- declaration. (Since the parameter names are not
relevant to type checking, they need not match those in
the declaration.)

Environment extension modules
<environment extension module> ::=
<extend heading> <declaration block> .
<extend heading> ::=
extend (<file identifier>, <new file identifier>) ;

Environment extension modules may add any kind of
declaration to the environment, but cannot change any
existing ones. The environment description from the old
environment file is expanded to describe the extended
environment and is written as the new environment file.

Main program modules
<main module> ::=
<environment head> <program heading> <block> .

Main program modules look exactly 1like standard
PASCAL programs except that the heading is prefixed by
an environment heading to supply an environment file

Articles

specification. 1If any routine modules have been com-
piled in environments produced by extending earlier en-
vironment declarations, the main program module must be
compiled in the last of the extended environments. Only
a linear succession of environments may be used to com-
pile the modules that make up a program.

Experience using separate compilation

These extensions have been implemented in the UW-
PASCAL compiler [1,2,3] developed at the University of
Wisconsin - Madison for Univac 1100 series machines.
Experience using the extensions for further development
of that compiler has shown them to be of considerable
utility and to provide significant economic advantages.
In particular, having the separate compilation features
has made it ©possible to modify and test the compiler
within a short time, even during periods of very heavy
demand on system resources. Previously, recompilation
of the compiler was practical only during off-peak
hours.

The UW-PASCAL compiler has also been wused by
students in a compiler writing course, who made
considerable use of the separate compilation features.
These students found these extensions to be among the
most useful aspects of the compiler. However, no sig-
nificant reduction in total computing costs was observed
in comparison to previous experience using ALGOL and
SIMULA 67 compilers. The cost of keeping environment
files and relocatable code generated by compilation of
routine modules apparently offset the savings in com-
pilation costs. The students' compilers were about
2000-3000 lines long or about 20% of the length of the
UW-PASCAL compiler. Some work may be done to determine
the program size at which separate compilation provides
definite economic advantages in addition to its
contributions to convenience and modularity.

References
[1] UW-PASCAL Refernece Manual, Madison Academic Comput-
ing Center, 1977.

[2] Charles N. Fischer and Richard J. LeBlanc, "A
Diagnostic Compiler for the Programming Language
PASCAL", USE Fall Conference Technical Papers, Lake
Buena Vista Florida, October 1976.

[3) -—=--- , "Efficient Implementation and Optimization
of Run-time Checking in PASCAL", SIGPLAN Notices 12,
3, March 19/7.

This paper describes work supported by the Madisqn
Academic Computing Center of the University of Wisconsin
- Madison.
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What Are Pascal”s Design Goals?

Robert D. Vavra
March 13, 1978

As a long-time reader ot Pascal News (PN), 1 have enjoyed the many
articles in which people have discussed various features which could
be added to Pascaly, but I have been unable to take much of the
discussion seriouslye In arguing for or against some particular
feature, writers have rarely invoked Pascal”s design goals in support
of their arguments. Such failure to build a proper foundation for
one”s arguments might be acceptable in casual conversationy but not in
2 serious discussione

1f a discussion about a language feature is to be taken seriously (by
mey at least), the writer must demonstrate that it is firmly based on
Pascal”s design goals. It is not enough to support a proposed feature
by saying that it is easy to use or implement, nor to reject a
proposed feature by saying that it is only a "favourite feature". A
writer should weigh a proposed feature against each of Pascal”s design
goals by pointing out which goals favor it and which do not, and
should discuss why the tradeoff is desirables

ALl of this presupposes that Pascal”s design goals are well-understood
and generally accepted. In fact, Pascal”s design goals are rarely
mentioned in PN, so I suspect that they are not well-understood.
Further, I think that much of the debate over various language
features is really a detate over what Pascal”s design goals should be.
This article attempts tc remedy this situation by summarizing what
Wirth”s design goals for Pascal originally were, and by starting a
discussion of what Pascal”s design goals should now bee

In both the original anc revised reports [1,2), Wirth”s stated design
goals are suitably modest:

* To make available a language suitable to teach programming as a
systematic discipl ines

* To allow development of implementations which are both reliable
and efficient.

In [£3], Wirth stated the following design goals:

* To make available & notation in which the fundamental concepts
and structures of programming are expressible in a systematic,
precise, and approgriate waye

* To make available a notation which takes into account the various
new insights concerning systematic methods of program
development.

. To demonstrate that a language with a2 rich set of flexible data
and program structiring facilities can be implemented by an
efficient and moderately sized compiler.

* To demonstrate that the use of 3 machine-jndependent Language
with flexible data and program structures for the description of
@ compiler leads tc an increase of its readability, verifiability
and consequently its reliability, and that this gain need not be
offset by any loss in efficiency.

* Jo gain more insight into the methods aof organizing large
programs and manag ing software projectse.

* To obtain a home-made tool which can easily be adapted to other
needse.

In [4], Wirth stated the following design goals:
* To permit clarity and rigour of description by using a small
num%ef ot fundamental concepts, thereby making program
verification easier.

To have a wide rance of applicability through proximity to actual
computer structure, rather than through a host of features
collected from various fields of usage.

% To promote both conpile- and run-time efficiency by omitting

features which reaqcire multi-pass compilation or elaborate
run-time support.

To promote reliability and efficiency of compilers by providing
a language which ?s simply and regularly structured, thereby
allowing the compilers to be simply and regularly structured.

* To promote machine independence (portability) by extending the
detinitional capabilities of the language to such a degree of
generality that machine dependent entities (types and operations)
may appear as special cases selectable by means of predefined
namesy and whose use presumably enhances the efficiency of
programs executed cn the particular system in which they are
defineds

In £5], Hoare and Wirth summarize all these goals as:
* To make available a general purpose language efficiently
implementable on many computers and sufficiently flexible to be
able to serve in many areas of application.

Interested readers can find further details in each of the referenced
paperse -

As a starting point for a discussion of what Pascal”s design goals
should now be, I suggoest the following Llist:

General Pascal should be usable in almost any application

purpose area or almost any computer systeme. There should be
reasonably easy ways to manipulate both numeric and
non-numeric datas to make use of pré-existing
software subsystems (either in libraries or in the
operating system), and to implement new
general-purpose software subsystems in Pascale.

Introductory Pascal should be usable by beginning programmers in

an introductory programming course. It should be
possible for them to write simple programs without
needing detailed knowledge of large portions of the
language, €+gs 1/0.

Low level Pascal”s features should be close to those

supported by current computer systems. Any
higher-level abstractions (e.ge. lists, strings,
i/0) should be supported by writing new types and
procedures in Pascal.
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Fortable Software written in Pascal should be reasonably
easy tc move from one computer system to anothers
It should be easy for programmers to isolate
implementation dependencies in a few places within
prograns. There should be a minimal number of
situat ions in which the actions of a program are
"undef ined" or "defineoc by the implementation".

Small Pascal should include a minimal number of
fundamental conceptse.

Systematic Pascal should encourage the programmer think
systematically by allowing him or her to
concentrate on a small section of the program at a
time. Fascal should minimize the number of special
rules which must be learned, instead relying on
general rules which apply in all situations.

Otviously, much more needs to be said about Pascal”s design goals. For
starters, important design goals may need to be added (e.ge
retiability, replacement for fortran). Additionally, each of the
design goals needs to be more fully explained (e.g. what does
"thinking systematically"” really mean). Finally, the implications of
the entire set of desigr goals need to be explored (e.g. are the
present extension mechanisms powerful enough to allow the language to
be general purposey, low level, and small?),

1 hope to find the time to write more about Pascal”s design goals, and
1 enccurage others (especially those who are proposing language
features) to do the samee. I look forward to a continuing dialogue in
PN on this important togice
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PASCAL ENVIRONMENT INTERFACE

T. Noodt
University of Oslo

Opening comments

I am at present working on a Pascal implementation for the
Nord 10, running an interactively oriented operating system.
(The Nord is a l6-bit Norwegian-made computer. It comes in two
variants with 48-bit and 32-bit reals, respectively.) The
Pascal Report does not say too much about how to interface a
compiler to a computer system and its users. To further
complicate matters, what it does say about this relates to a
batch system, and is worthless or unusable in an interactive
system.

1 think that the design of the Pascal environment 1is fairly
important, and that a certain unification would be of value.
Below I have schetched a few thoughts about this, and also
make some proposals.

why bother

A language is often judged on the way a particular
implementation interfaces to ifs environment, i.e.
1) what tools are available to a user for the construction,
compilation, and execution of a program, and
2) what are the interfaces between the implementation and
other systems on the computer (particularly the operating
system) .

Examples of such interfaces are: - What the available options
are, and in what way they can be set or reset. - How a
specific file is associated with a file name within a program.

Pascal implementors and fans have chosen to step off the
FORTRAN, BASIC, and PL/I highways to enjoy the much nicer view
from the Pascal path. The implementors being such rugged
individualists, there probably are as many different Pascal
environment interfaces as there are Pascal implementations.
Implementors are inventing and re-inventing interface
features, giving different names to the same feature, or
implementing the same feature in a slightly different way.

Since all the big computer vendors soon will become Pascalers
(do you doubt it?), the situation will become worse. In vendor
A’s Pascal implementation, all the extra-language "nice
features" will be totally incompatible with those of vendor B.
Goodbye portability.
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S0 what

All Pascal implementations need a minimal environment
interface, and often a broader interface is highly desirable.
There is no reason why this interface should be a completely
new one for every new implementation. A little effort can give
a lot towards unification, at least in future implementations.

I would like to see a discussion about what such an interface
ought to contain, ending up with someone making a
recommendation list of features which seem necessary or highly
desirable, with the heading:

If you want to include a feature from the list below in
your Pascal implementation, it is recommended that you
adhere to the specifications stated for that feature.

To initiate a discussion about these matters, I will present
my tentative list for the extra-lanquage features in the
Pascal implementation I am working on at present.

Options
Option Effect Default
L List program on
M List symbolic object code (MAC) off
Rn Reals will occupy n words 3
Sn Sets will occupy n words 8
T Generate run~time test on
indexing, sub-range assignments etc. on
U Convert all lower-case letters
outside strings to upper case offt

Conditional compilation

The compiler will conditionally skip parts of the source text,
depending on the value of flags which can be set by the wuser.
Source lines containing commands to the compiler must have the
character § in position 1.

flag =-> identifier

Command Effect

SSET flag flag gets value true

SRESET flag flag gets value false

$IF flag Include succeeding source lines if
flag is true

SELSE flag End of S$IF of same flag.

Include succeeding lines if flag is false.
SEND flag End of $IF or $ELSE of same flag.

A flag which has not been assigned a value, will have the
value false.

Multiple source files

The compiler command

S$INCLUDE filename
will include the content of that file at this point in the
source text. The command may be used recursively.

Command processor

The command processor is a part of the compiler which accepts
commands specifying parameters for a compilation.

SET flag
RESET flag
Set and reset conditional compilation flags.

OPTIONS option~list
Set or reset options according to option-list, which has
the same syntax as if it appeared within a Pascal comment.

COMPILE sourcefile, listfile, objectfile
listfile and objectfile are optional. The L-option is
turned off if listfile is left out.

The procedure OPEN enables association between a specific file
and a Pascal file variable at runtime.

var STATUS: integer) . . .

F is associated with the file with name NAME. The file is
opened, and status for this operation is left in STATUS.
The parameters NAME and STATUS are optional. If NAME is
not present, the system wil enquire the user to specify
the file. If STATUS is not present and an error occurs,
the job will be aborted if in batch mode or if NAME was
specified, otherwise the user will be asked to respecify
the file name.

procedure CLOSE(F: filetype) . . .

The file is closed, and F is disassociated from the file.

Standard procedures

The following standard procedures will be implemented.
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procedure TIME(var HOUR, MIN, SEC: integer) . . .

procedure DATE(var YEAR, MONTH, DAY: integer) . . .

function TUSED: real . . .
(* gives accumulated CPU time in seconds *)

Interactive programs

Several difficult problems arise in the design and running of
interactive programs. OPEN and CLOSE take care of run-time
association of files.

Another nasty problem is that of reading data from a terminal.
If the data does not have the correct syntax, it is of course
not acceptable to abort the program. The CERN Pascal
implementation has solved this problem in the following
manner:

There is a standard procedure

SETINTERACTIVE
which when called, will make all error exits from READ save an
error status instead of aborting the program. This status can
be read with the function COMPLETION.

Closing comments

Some of the specifications above are vague, partly because 1
do not feel that a long, detailed document is necessary at
this stage. Also, your own interpretation or evaluation of a
feature may be as good, or better, than mine.

I invite criticism and comments on the features I have
described above. You are also invited to add or subtract
features.

However, I am not looking for an environment interface list
which is as long as possible. Think ecologically, and do not
let the environment pollute Pascal!

March 1978 Received 78/03/20 *)
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SUBRANGES AND CONDITIONAL LOOPS

*Judy M. Bishop
Computer Science Division

University of the Witwatersrand

Johannesburg
2001 SOUTH AFRICA

The subrange facility in Pascal is an aid to runtime security
for fixed bounaary constructs such as counting (for) loops and array
subscripts. The relevant types can be precisely and naturally
defined and the compiler can minimise the amount of runtime checking
required. However, an index which increases under program control,
as in a conditional (while) loop, presents a problem. This note
discusses the problem and presents a solution in terms of a naming
convention.

THE PROBLEM
Consider the definitions
type index = min .. max; b1
var i : index;

and the conditional loop

i := min;
while (i <= max) and condition do [bY)]
begin

(* something *)
i := succ (i)

end;

If the condition remains true, an attempt will eventually be made to
set 1 to succ(max) - a quite normal way of triggering the end of
the loop. However, because 1i's type was precisely defined,

succ (max) does not exist! Rewriting the loop with the tests at the
end gives a similar error with respect to pred(min), i.e.

i := pred(min); k)
repeat i := succ(i);
(* something *)

until (i = max) or condition;

Even without a compiler or program verifier run, it is obvious
that these loops are inconsistant with the definitions [DIJ. If the
loop had only the test on i , then the for statement is the appro-
priate construct and the undefined nature of the final value is taken
care of by the compiler. At least, it should be, but only the B6700
does this. According to Sale's Pascal Compatability Report, the
various final values are

* Previously Judy M. Mullins
Computer Studies Group
Southampton University
ENGLAND.
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undefined - B6700
max - CDC6000, Univac 1100
succ (max) - Dec-10, ICL1900, ICL2900

Do these options apply equally to succ? Like Sale, I think they
should not: an implementation should have a detectable undefined
value and succ (max) should yield it. This does not solve the
original problem which was to allow a succ(max) for the purposes
of controlling a loop.

Typically, this is achieved by weakening the type definition
to one of

type index = min .. succmax; ﬁ)@
or type index = predmin .. max;
or type index = predmin .. succmax;

This compromise raises its own problem: the subscript type of a
corresponding array declaration such as

var a : array[index] of item;

expects the original index type as defined in Exﬂ and not one of
[D4) 's extended onmes.

A SOLUTION

In teaching programming to undergraduate students at
Southampton, we made subranges "compulsory". (This can be done
by omitting to mention the predefined types integer and real.) We
were also blessed with a security-conscious compiler. In order to
avoid untold "out of range” errors and general disillusionment
in Pascal, we developed the following convention:

1. Subranges are defined over the genuine, natural range of elements,
typically that which would be used as an array subscript.
E.g.
type months = 1 .. 12; 3]

money = minint .. maxint;

var Dbalances : array [months]g_; money ;

2. If an index is required for this subrange, its type is given

the same name but prefixed by x- (for "extra") or z- (for
“zero").
E.g.
const dec = 12; [DS]
type xindex = min .. succmax
xmonths = 1 .. 13;

zmonths = 0 .. dec;

3. For an ennumerated type, the extra or zero element in the list
is named according to the type with the appropriate prefix.
E.g.
type xmonths = (jan, feb, mar, apr, may, jun, ﬁ)ﬂ
jul, aug, sep, oct, nov, dec, extramonth);

months = jan .. dec;

EXAMPLE
function deficit (since : months) : boolean;

var m : xmonths; negative : boolean;
begin
negative := false; m := since;
while not negative and (m <= dec) do
begin
negative := balances [m] < 0;
m := succ(m)
end;
deficit := negative
end; (* deficit *)

Deficit will work with the definitions in [D5] plus either those in
(D6] or [D7]. It could be called by

if deficit ((*since the*) 6 (*th month*))then ...
or by if deficit ((*in*) dec))then ...

This is made possible by keeping max (in this case dec) symbolic and
by making use of succ instead of +1 . 1In all compilers known

to pe, succ(m) is equivalent to m+l , that is, it does not invoke
a function call.

COMMENTS

1. Single letter prefixes do, admittedly, hinder readability, but
were chosen so as to impinge the least on the length of the
original name.

2. A single letter was not considered necessary for the dummy
ennumerated element since clashes here would be few.

3. The possibility exists for relating a subrange with its
extensions in a more formal way. Language designers and
pedagogues may care to investigate this.

ACKNOWLEDGEMENTS

Mike Rees, Martin Must and others in the Computer Studies
Coffee Room helped convince me that the easy way out i.e. declare
one type as the union of all possible variations, should be
avoided. The students of Computer Studies II, 1977, proved our
solution to be both workable and effective.

The Pascal Compatability Report can be obtained from

Professor A.H.J. Sale
Information Science
University of Tasmania
Box 252C
Hobart
Tasmania 7001.
(* Received 78/02/28 *)
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4 few propused Deletions 1

John Nagle

Information Systems Design
3205 Coronado Dvrive

Santa Clara, CA 93051

(408)-249-8100

Since quite a number of extensions to Pascal have been
proposed, I thought that it would be desirvable te propose a faw
deletions to keep the size of the language down. With the goal in
mind of keeping Fascal a simple, glegant, and useful language
requiring @ minimum of run—time machinery., I propose a feuw simple
changes in the direction of simplicity.

i Get rid of GOTO and LABEL

Need I say more?

2. Get vid of the FORWARD declaration

The FORWARD declaration is a means by which a simple one—pass
compiler can find out about calls to procedures not yet defined
Since the compiler can perfectly well figure this out under its
own power by capturing the procedure definition at its first call,
we should not need to saddle the programmer with this
responsibility. At the end of the compilation we can list all
undefined procedures Thisz implementation has the additional
advantage that the compiler will not complain so much when wa
compile programs which are not yet complete, yet will even
crosscheck +he «calls of unwuritten procedures for compatibility
This is in keeping with the ‘top—down’ coding philosephy

2. Get vid of the ‘FOR loop variable problem’

When we get rid of GOTO, we simplify the semantics of the FOR
loop by guatranteeing that the index variable of the FOR is always
meaningless outside of the loop. Given this simplification. why
not simply declare the FOR index veriable automatically at the FOR
statement AS LOCAL TO THE LOOP. The programmer need not declare
it at 2ll, ner should he. since it has no meaning outside the
loop. The type of the wvariable is implicit in &the type of the
value assigned teo it in the FOR statement. This gets rid of the
ambiguity associated with the present definition, simplifies

A few proposed Deletions -2

register allocation in the compiler, and is fully compatible with
existing correct programs.

4. Get rid of the CASE statement ambiguity

The action of the CASE statement when the CASE selector is out

of range is ‘undefined’. In one implementation, nothing happens
in such cases. In another, the error 1s always detected and
fatal. One of these two actions should be made standard. I would

go for making it fatal (and perhaps installing a case name of
‘other’ to allow the program to capture these cases).

5. Get rid of ‘column 1 forms control’

I am aware that this is not a part of the language but of an
implementation. However, it is a very undesirable extension as it
builds an implementation dependence into programs unnecessarily.
The procedure ‘page({fileX}’ 1is defined as indicating page
ejection. I suggest we use it. Blank lines may be inserted by
calls to WRITELN without parameters. If it is desirable to handle
the printing of blank 1lines in some special way to improve
printing speed, the WRITE routine should take care of thes detail
by itself.

&. Get rid of the proposed ‘formatted read’

Yarious parties have noted the very real need for some means
of dealing with fixed-format input. Extending READ by adding a
formatting facility has been proposed. I see this as an
unnecessarily complex approach to the problem. The problem is
that of dealing with fixed-format input records. We have a very
nice record facility in Pascal; we simply cannot read records
easily. I propose that it be permitted to READ any structure of
fixed length all of whose base types are CHAR. This form of READ
should not be permitted to cross record boundaries (EODOLN=TRUE} and
the record being read into should be filled with an agreed-upon
fill <character (probably space, but some persons may want to use
an ASCII NUL). This facility also provides the ability to read
strings (arrays of CHAR)  which is currently an annoying lack.
Conversion of numeric fields to values of type INTEGER and REAL
can be handled by suitable procedures. It would be desirable to
define and standardize such procedures

(* Received 78/03/09 *)
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Open Forum for Members

IR The University of Tasmania

Postal Address: Box 252C, G.P.0., Hobart, Tasmania, Australia 7001

Telephone: 23 0561. Cables ‘Tasuni’ Telex: 58150 UNTAS

Mr. A. Mickel,

Editor, PASCAL News,
Computing Centre,
University of Minnesota,
Minneapolis, Minnesota
U.S.A.

18th January, 1978

Dear Sir,

PASCAL in Australia

May I clarify a few points that have arisen from my letters in #9/10?
Firstly the cost of Australian subscription has been criticised for its
size ($A10.00) against the US fee ($US4.00). Our original budgetting was
based on the following quoted figures:

Cost/copy (based on issue #8) $2.80
Postage/copy (in Australia) .70 (higher in NZ, Malaysia)
3.50

I suspected the cost/copy to be high, and we struck a rate of $2.50/copy as
reasonable, giving a subscription of $10 (4 copies per year). This makes
no allowance for othermail (reminders), the necessity to overprint to fill
back-orders and possible surplus stock, and higher postage to overseas
countries. It must be remembered that the print run in Australia is small,
and the postage rates are simply fiendish.

Subsequently, issues 9/10 have been coalesced, and by the time next year
comes we shall know better what it really costs. I hope it is less.
Preliminary revisions of the costs have shown cost/copy at about $1.00 and
postage in Australia has dropped to 60c, making a fee of $7.00 possible.
I'11 give you a figure for 1978/9 after we have processed #11.

‘The second point I have been taken to task over is a statement of mine that

our first-year course switch to PASCAL was "a first for reactionary Australia''.

Since this seems to have been misunderstood, PASCAL News readers may be
interested to know that PASCAL has been in use in CDC universities for some
time, notably the Universities of Adelaide, Sydney, New South Wales (and
Melbourne). In some cases as an introductory language, in others as a later
language.

However, in none of these, nor in any of the other universities that I know,
has the combination of a full undergraduate first-year course combined with
the use of PASCAL as a first language. However, I don't know everything that
goes on in all of the 20 universities spread over the continent, so I apolo-
gize if I'm wrong. My clear impression is that FORTRAN still dominates the
Australian scene, with COBOL and BASIC hovering around as well.

Yours sincerely,

s

Arthur Sale,
Professor of Information Science.

Tema

Societa per azioni con sede in Roma
Capitale L. 500.000.000 i. v.

Trib. di Roma Reg. soc. n. 1450/72
CCIAA Roma 374468 Bologna 211702

PASCAL USER'S GROUP
c/o Andy Mickel

UCC: 227 Exp. Engr.
University of Minnesota
Minneapolis, MN 55455
U.S.A.

Dear Mr. Mickel,

Direzione e uffici:
40122 Bologna / via Marconi 29/1
telefono 267285 (5 linee)

riferimenti da citare nella risposta

026/17/0343/as/1s

Bologna 1 1/1 1/1 917

I wish to submit a few considerations to the Forum of
PUG members and PASCAL implementers:

Prologue:

"The new language PASCAL is my own favourite programming language, but

only time will tell if it can fall beneath its academic roots"
"Teaching the fatal desease" — R. Holt — SIGFLAN Notice (May 1973),

I work in a Software Consulting Agency that deals with the following

main subjects:

- mathematical models;
— management information systems;

- basic software and process control.

Our applications must work on user's defined environments so we design
and code programs for different computers, I emphasize: we design and co

de, we do not teach programming,

Ain:

We think that PASCAL is a very good language (we use it, as design tool,
since 1972, and as coding language since 1975) but we also think that a
few PASCAL features ought to be improved and a few ones ought to be in-

troduced, on our opinion, in order to provide a good use in commercial
applications or, that is almost the same, in day-to-day programming,

"You Know that 80% of commercial application programming is done in COBOLM
and there is not an "other language that is a practical alternative for
commercial work" — Call for Paper, First European Conference on pragmatic
programming & sensible software - 1978, J.Weinberg — With this letter we
wish add ourselves to the chorus of other letters on the same matter that
we have read on Pascal Newsletters.

Improvements:

1 - Enumerated scalar types: many commercial applications, and not only,
use very much this kind of type, and their subranges, but variables
of these types are incommunicable via standard Input/Ou‘l:pu‘t and exter
gal files. In order to have a clear programming is quite useless the;r
inner representation, it would be better their identifiers.
A possibile solution is to use their names (with common restrinctions)
as strings in I/O, this is implementable if we do a pre~processor of
the compiling stage that is not very heavy compared with the time and
space used by other common compilers,

2 - Strings: we like the way of defining a string - packed array [1..11]
of char - but, in practical programming, strings must be of varying

CT# SMIN TVISYd

“aNnr

8/61

0k 39Yd



lenght — with 'n' as maximum lenght — With formatted input, it would
be better to read the complete string in the same way as it is possi-
ble to write it (also without format). Pack and Unpack are useful pro
cedures to process a character in a string but they are not sufficient

to use strings in programs, one must provide the complete set of opera
tors. 12051 LAUREL TERRACE STUDIO CITY, CALIFORNIA 91604 (213) 762-2256

J. E. POURNELLE AND ASSOCIATES

We think that a good way of re-design this data type is to introduce
string (n) as base data type.

3 - Formatted input: we have read the proposed solutions of the gquarrel
in Pascal Newsletters, but is not a practical day-to-day solution. On Dear Mr. Mickel,
the other without formatted input is difficult to use PASCAL in com —
mercial applications because a blank in a (commercial) card is as im-
portant as a character.

2 Feb 1978

I have located a PRIMER of PASCAL and although I haven't
obtained it yet--the bookstore is very slow-- it promises to
solve most of my bibliographic problems.

4 — Case statement: we enphasize the utility to have:

case expression of In your package with the back issues of the newsletter you

noted that you have a good PASCAL for a Z-80 system with disks.

value 1:
M My system is a Cromemco Z-2 with 48 X RAM and 16 K ROM, iCom
: disks with FDOS-3; CPM is also available. AlSe hawve TARBEL CaSebfe (o,
value n:
otherwise: I would be very interested in obtaining a source code for PASCAL

that I could get running. I do not expect to get this for nothing,
and I am prepared to pay reasonable costs and fees; but I do
need to know from whom I can obtain it.

in addition to actual ¢case statement)

5 - Interlanguage communication: the "slogan" must be: "we have to manage

the transition between old nad new systems". But more than this often I enclose (1) a stamped self-addressed envelope for your

it happens that one have to use existing packages (data-base, linear— convenience in replying, and (2) a check for $10 as a

programming) but not also, many times we have to interface a system donation to the user's group, in the hopes that will

cas . provide an incentive for you to take a moment to reply.

that, for many reasons, must not be re-done., So it is very important,

if we want to introduce the PASCAL Language, to have a construct to As the former President of a writer's association I know very

manage communication with FORTRAN, COBOL, PL/1. well how volunteer and unpaid work eats up one's professional

i time and I recall from my grad student days just how little

Epilogue time is available; still, I do hope you'll be able to give me

We think it is very good to have a: the information on how to acquire PASCAL.

"-  sparse, simple language; From all Ihgar, including from friends out at JPL who Ylork

- general purpose language; in programming the.M.ARINER and PIONEER probes, PASCAL is

— vehicle for portable software; very powerful and indeed probably better than some of the
‘;. ! much-touted and much better known languages. I am about to

= tool for systematic programming; write a whole mess of software and I would like to have the

- efo. option of getting that done in PASCAL rather than FORTRAN or

he 3 BASICS I have.
but also that, if software workers do not use it, it means that we have not any of the

proposed a real alternative "to dinosaur languages" and to actual program— “Thank you again,
ming style. -

Sincerely f/.’jerry P;Q\elle

7 /Wm\, S

r. Giuseppe Selva)

\

Open Forum for Members
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: “ Box 11023 Date : 21 rev 78
J“ Atlanta ’ GA TO : Pascal News

University Computer

C
30 310 Univer:?:;rof
Minnesota
USA Minee?glc:;;s, MN

Gentlemen:

RE: Mr. R. A, Fraley's piece in the last Newsletter on
suggested extensions.

I miss dynamic arrays, being an Algol, and I'd love to
have real honest stringc, too.

However, I don't miss Common, and I don't think we need
to have Modules, either.

Common can be dismissed as a horror that allowed each
subroutine in FORTRAN to cut up the shared data as it wished
(thus Subroutine A was working on four integer, that Subroutine
B thought were two Reals, etc.). It was as big a burden as a
long parameter list, and it should die with FORTRAN.,

There is a nice feature in COBOL, PL/I and some other
languages for COPY or INCLUDE verbs that allow the placement of
text into the program from other files.

Since this is an operating system-compile time interface
we could do the include at the source code level, the intermediate
code level, or the binary code level. I favor the idea of doing
it as source code, since optimizing work can be done better with
constants being plugged in by actual user calls (there was a
Student paper in CACM with some timing studies on this technique
last year, that would be of interest), and since we must already
have a good text file system.

This would mean writting an extemsion to the compiler
you now have that would recognize

(include statement)::= include (external file id)

convert it into a comment, and append the proper file(s).

A library would be defined as a procedure or function,
a group of procedures or functions, or a group of procedures
or functions preceded by a group of declarations. A crippled
compiler could check to see that no executable statements were
on file. By having the declarations in front of the procedures
or functions we would get the shared variables via the existing
Global conventions of Pascal, and it would cost us only a few
extra lines in a compiler. Portability would not be affected.
Optimizing would be possible (for example, deleting items that
are not called by the program).

/,,@ézf

Joe Celko N

LEIBNIZ-RECHENZENTRUM
DER BAYERISCHEN AKADEMIE DER WISSENSCHAFTEN

BARER STRASSE 21 D-3000 MUNCHEN 2

1
Pascal User's Group Mindhen, den ~ 23.02.1978/HW-1a
c/o Andy Mickel Telefon (089) 21 05/84 84
ucC: 227 Exp. Engr. T a5/t 34
University of Minnesota
Minneapolis, MN 55455
(612) 376-7290

Dear Andy,

enclosed you find a list of wishes of an enthusiastic PASCAL~-
user. I have condensed it from discussions with some of my
collegues who tried PASCAL for various problems.

These wishes are not "filtered" by implementation considerations,
but are propositions to make a very attractive language more
usable.

As I am preparing a PASCAL course for the users of our computing
center, I would be very glad to receive a short note from you
indicating the new features of release 3 of the compiler and

the approximate date of distribution.

Thank you in advance.

Yours sincerely,

L oty

(Hellmut Weber)

Direktorium: 0. Prof. Dr. G. Seegmiiller (Vorsitzender), 0. Prof. Dr. F. L. Bauer, o. Prof. Dr. G. Himmerlin, o. Prof. Dr. K. Samelson
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A PASCAL-user's viewpoint:

1. Extensions which I consider as necessary

1.1 Dynamic array bounds, for example as describing by WIRTH
and further explained by CONDICT in SIGPLAN letters.
(It is ridiculous to have to write a separate inner-
product procedure for every vector length. The devel-
opment of procedure libraries would be drastically
simplified.)

1.2 Procedures which are parameters of other procedures must
permit var-parameters

(You don't have always one single value as result!)

1.3 Formated i/o as an alternative for the existing READ
and WRITE procedures.
(It seems to be the only posibility on convince people
who write production programs, and until now write them
in FORTRAN or COBOL, whether you like it or not.)

1.4 Structured Constants,
especially constant arrays
(Are needed if one wants to write library routines which
are to be called very often by one program, e.g. Serédes
expansions).

Extensions which would make programming in PASCAL much more
comfortable:

2.1 Break_character
2.2 All characters of a identifier should be significant.
(The possibility of suggestive and self-documenting
names is severly by the 8-char-rule.
Regard
Numberofpossibilities and
Numberofrealizations

and compare it with
Number_of possibilities and

Number_ of_realizations
Even the CDC character.set has still unused characters.)

2.3 Alphanumeric labels
(can indicate the condition of their use:
error_in_input_data:)

2.4 More standard functions

as yx, log1ox

3."Extensions" to be included in a sort of "standard" implement

tat

3.1

3.2

4. Fea
4.1

ion:

Possibilities for interactive use!

Extended file access:
3.2.1 Possibility to append an element to a file after
having read the file.

3.2.2 Random access

(KNUDSEN (ETH) described a sort of minimal version in PN.)

tures every implementation should include:

.Simple possibility to generatelibrary routines
(e.g. Compiler-option which causes the compiler to

assume the dummy main program and to suppress the code
generation for it. Non-standard type declarations needed
for the library routine had to be placed after the "switching
on" of this compiler option.)

Possibility to compile several programs (or a program and
separate libray routines d la 4.1) in one compiler run.
Debugging aids:
(there are no upper limits to the ingenuity of the
compiler writer, but there should be at least a dump
showing all variables, of structured variables I would
accept the bit pattern. See for example the description
of H.H. NAGEL in PN#4).

Compiler identification and statistics (Important for
documentation and not much work for the implementor.)

5. Especially for CDC-users:
Alternative characters for the important but dangerous

characters ':' and 'A' .

Release 2 allows '$' instead of ':' (as proposed by VIM)
but I didn't see the fact documented).
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A COMMENTARY ON PASCAL NEWS No. 11 A.H.J. Sale

University of Tasmania.

This report is a commentary on the contents of issue 11 of News; it may be of
interest to PASCALlers in assessing where PASCAL is going and the value of the
NEWS.

Page 4: David Barron's proposal for algorithms is excellent! Even if inter-
program linkages aren't provided in a PASCAL version, source inclusion always
is. I offer any help I can give regarding portability (alas, I am no numerical
analyst). Can I urge others to help too?

Pages 8-13: possibly news, abstracts, etc, are the most useful part of News
that appears regularly. For me anyway.

Pages 33-34: a good summary of a serious 'compatibility' problem. For a long
time I have liked SRTCCO (in the author's terms), but this is something a
standard must resolve before I make a change. There are problems in SRTCCO in
letting adjustable arrays in, aren't there? It would be interesting to know
why the change to SRTCC1 was made in later CDC compilers.

Pages 34-40: A contrast between a tale of woe and rosy future. It is good to
see such a lot going on. Anyway, sometime soon it may be possible to present
all these 'standard' compilers with a large suite of validation programs to
exercise the claims a bit. 1It's being worked on in the UK by Brian Wichmann,
and here by me.

Pages 40-41: Suggestions for compilers and my reactions: (1) I suppose ok,
the comment idea is best, but you'd better look out if I find anyone allowing
nested comments. (2) Yes; but possibly a good separate cross-referencer would
do as well. (3) Must have this; we do. (4) I suppose so; it hadn't occured
to me as a problem as I'd rather remove the packed symbols. (5) Not that we
have it, but it is obvious that Kempton isn't a teacher of programming! Do
whatever you want if you've got your own version about setting such defaults.
They're nothing to do with PASCAL. (6) No comment needed. (7) God help us,
why? Cannot input forms be identical to output forms and those in the language
too? I regard things like 1. or .4 as quite abnormal; most scientists don't
write them that way anyway. (8) What's wrong with Wirth's suggestion of writeln?
(9) Some compilers do this now. (10) Possibly pre-defining more constants is

a bit of a sledgehammer; a prologue to portable programs can invite users to
change a const part ot suit their machine.

Pages 41-48: The set of Fraley extensions is too large to comment on. Most

of them fall far, far beyond any current ideas of standardization of PASCAL
which must include its warts as well as its beauty. 1I'll only comment on one
semantic ambiguity at the end. (1) This is a violation of the principle of
environmental independence of procedures; probably an oversight in PASCAL-P.
The ICL and Tasmania B6700 do it properly; the compiler is marginally simpler!
Pages 48-53: What a welter of desire to change PASCAL! Can I re-iterate what
Andy said: basic PASCAL is not up for grabs so that everyone can add their
favourite feature. The Revised Report needs tidying up, yes, after all it was
written for communication not as a standard. (Writing a standard calls for the
same intellectual effort as proving programs correct.) But not wholesale
revision. Only a very few 'agreed extensions' seem worthy of writing down;

one that appeared in these pages was allowing of a wider class of type-changing
procedures. This might be worth it if it stops people misusing variant records
for the purpose (a very difficult thing to detect).

Pages 66-80: Standards. It seems to me now that we could tidy up the loose
ends if only all these efforts don't get in each other's way. It'd be a
disaster if everyone started modifying compilers to fit into different views.
I'm adopting the policy of still fixing bugs and things the current Report is
quite clear on, but waiting a bit on any extensions until I see something all
are agreed on. It is only a pity this effort is two years or so too late to
forestall the variety. I'm delighted to see the bugs in PASCAL-P being brought
out; I find I can detect the ancestry of compilers by the results they give to
some test programs. And of course errors shouldn't be propagated.

Pages 83-103: Implementation notes: usually not comment-worthy. I feel I
must say something about the lousy decisions people are making in the lexical
area. Why on earth substitute # for €>, or abbreviate procedure to proc? It
is just pointless. Alternately, if the compiler is meant to be used in-house
alone, why publicise it in News. Still, enough of gripes. I applaud the set-
ting up of the ICL clearing house. PASCAL now has a canonic implementation
for CDC Cybers, Decsystem 10s, UNIVAC 110s, and ICL gear. The IBM and PDP-11
situations are the most worrying, though I think the rumors I get suggest that
the AAEC version (see p94) of IBM is quite good (if you keep away from the
extensions).

Overview: If this sounded critical in places, please take in it context. I
think News is growing up, and the standard of news and contribution is getting
much better. I'm glad we are going to have an 'Algorithms Section', and I

hope we'll have critical contributions on what's published there. A lot of

the portable software I send off for isn't, and requires work to repair the
defects which should have been done by the designer. On extensions, I'd really
suggest that everyone stop writing them into News since we have too much already.
Checklists of troublespots would be welcome, but no new ideas please. For my
piece of mind alone, if not Andy's.

Thanks

It is now two years since Andy took up the task of News editor, and just so he
doesn't despair and think the task thankless, I'd like to express all Pascallers
thanks to you Andy, for the tremendous job you've done. I don't know how you

find the time, really I don't. Anyway, thanks.
Ithur Bl
/

THE UNIVERSITY OF KANSAS /LAWRENCE, KANSAS 66045

Department of Computer Science
18 Strong Hall
913 864-4482

27 February 1978

Pascal User's Group

c/o Andy Mickel

University Computer Center: 227 EX
208 SE Union Street

University of Minnesota
Minneapolis, MN 55455

Dear Andy,

Shame on you! I expect that the only reason you included R. A. Fraley's
papers on "Suggested Extensions to Pascal," in PN #11, was to scare the
living begabbers out of us. Congratulations. You were terrifyingly
successful. By the end of the second paper I was quaking in my chair
(actually, I was expecting to see such things as proposals for long and
short int, packed decimal, on condition constructs, sort, and all of the
rest of Fortran (ugh!), COBOL (ugh! ugh!), and PL/I (ugh! ugh! ugh!) to
be included. Tighten your belt and stand by your guns, I'm sure there's
more to come.

Sincerely,

boy

Gregory F. Wetzel
Research Assistant
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eric small & associates, inc.
consultants in broadcast technology

680 beach street, suite 365, san francisco, california 94109 telephone (415) 441-0666

March 6, 1978

Pascal User's Group

C/0 Andy Mickel

University Computer Center:
227EX

208 SE Union St.

Univ. of Minn.

Minn, MN. 55455

Dear Andy,
We are looking for a PASCAL programer to join our merry band.

The ideal candidate will be a recent graduate. He or she will
have had a lot of PASCAL experience. Exposure to broadcasting
operations or engineering would be very desirable, possibly col-
lege radio.

Seven people comprise ESA. Dave Rowland, one of the implementors
of ESA pascal, is our lead software engineer. We are developing
a line of LSI-11 based products for the radio and TV braodcast
market.

Sincerely,

M

President

TO: Andy Mickel
Editor,
PASCAL NEWS

March 8, 1978

I would 1ike to address certain misconceptions which may have been
generated by Professor Arthur Sale's letter in PN#11 (page 75), titled
"Unimplementable Features -- Warning".

Professor Sale expressed concern about extensions which some PASCAL
implementors have added to their implementations. He claims that these
extensions are "not implementable on the Burroughs B5700 system and
possibly on other computers.” Not only 1is this claim false in the
general case (we are, after all, dealing with computers as powerful as a
Turing machine), but there exist relatively simple implementations of
two of the three extensions which he uses as examples.

(1) "Passing pointer values as addresses, even in-stack"

Professor Sale's observations in this case are correct, if over
stated. It would be inconvenient to implement pointers to non-heap
variables on a BA700 system while vrealizing the advantages of its
architecture.

However, there is a more important reason why this extension is not
advisable -- the "up-level pointer problem" (and the related "dangling
raference problem"). This reason alone, apart from any implementation
difficulties, is sufficient to reject such an extension to PASCAL.

(2) "Returning function values of all kinds except files"

Professor Sale has misstated the facts about the 3670) RETNM
operator, He claims that only operand values (with zero tag) can be
returned without causing an "Invalid Operand" interrupt. In fact,
however, the 36700 will allow a word with any tag to be returned from a
function via the RETH operator. In particular, a data descriptor can he
returned quite easily by this method. However, there are other reasons
(notably, software conventions) why this approach is not a wise
implementation choice.

There is, however, a very clean and simple way of implementing a
function return of a descriptor-based type. The most recent release of
the B6700 Extended ALGOL compiler (version III.0) includes the new data
type "STRING". Values of type STRING can be returned from a typed
procedure, The implementation technique for this descriptor-based type
may easily be adapted to arrays or records. The B6700 PL/I compiler has
used a similar technique for several years, although the new ALGOL
STRING implementation is somewhat simpler.

Besides the availability of a suitable implementation, returning
such data values from functions seems to be a reasonable Tlanguage
feature. After all, records and arrays may be assigned values and may
be passed as parameters by value. There is no fundamental difference
be;weeni these uses of data values and their use as the returned type of
a function.

(3) "Allowing pointers to file-types and the use of new(file)"

While I have argued on grounds independent of implementation that
pointers should not be allowed to reference non-heap variables and that
records and arrays should be allowed to be returned from a function, I
will not take sides on the issue of files in the heap. I will only
point out that the restriction that file descriptors must reside in the
program stack is a software convention, not a hardware restriction.
Furthermore, if the heap is marked as a "dope vector", no more than a
few 1lines of changes to the operating system are required to make files
whose descriptor resides in the heap behave normally with vrespect to
being properly closed and deallocated at end-of-task.

B aidne

Bob J ine
Missi Viejo, California
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LINCOLN COMPUTING FACILITY THE UNIVERSITY OF NEBRASKA TELEPHONE (402) 472-3701
225 NESRASKA HALL COMPUTER NETWORK
LINCOLN, NEBRASKA 68808

March 10, 1978 Tektronix, Inc.

Dear Mr. Mickel: P.0. Box 500
Beaverton, Oregon 97077

’ " -
I maintain PASCAL at the University of Nebraska in Téktl'ﬂl'!lx'
Phone: (503) 644-0161

Lincoln, and have decided I need my very own personal copy
of PASCAL NEWS, so I am enclosing a check for membership TR TWX: 910-467-8708
for 1977-78.

Looking at the different mutually incompatible versions
of PASCAL serves to emphasize one point strongly--that PASCAL
needs standardized extensibility. To each his own (idiosyn- March 16, 1978
cracies, environments, needs, etc.). If extension mechanisms
are developed for PASCAL, as they have for ALGOL 68, a
standard PASCAL implementation could be defined as one whose
correct programsran correctly (even if inefficiently) on

another standard PASCAL when enclosed by a prelude or environ- Pascal News
ment extension/redefinition block and called as a procedure. Andy Mickel
Such mechanisms should also enable character set redefinition, University Computer Center: 227Ex
reserved word redefinition, etc. 208 S. E. Union Street
University of Minnesota
Ideas anyone? Minneapolis, MN 55455

Interest in Pascal has been growing among software engineers at Tektronix

Sincer/?\/);/a// Dear Mr. Mickel:
W/

Bhaskar .
R R for some time. Within Tektronix, wide use is made of many dialects of
Ac?_eaﬂlc Computing Services Pascal for various programming purposes. However, Tektronix does not
currently have any products incorporating Pascal programming capabilities.
0slo, March 15, 1978 Tektronix will not offer such products unless and until we can do so

Dear Andy within our requirements for utility and quality.

’
Because of the many (somewhat incompatible) dialects of Pascal currently
in use and the possibility of Pascal's application to some future products,

I am presently working on a new implementation of Pascal Tektronix has recently engaged in a study of Pascal extensions. The

for the Nord-10. The implementation is based on the TRUNC results of that study are not yet available, but will be made available
. ) to the summer workshop proposed by Ken Bowles in Pascal News #1l. We
compiler. I would like to communicate with others who expect to offer these results for publication in Pascal News #13.
have done or plan to do likewise.
Sincerely,
Somehow I must interface the compiler to the environment TEKTRONIX, INC.

in which it is to be used. This means that I have to invent g S M

a set of "features" to go with the implementation - features

which already have been invented a lot of times by others. Dr. Don Terwilliger

Manager, Computer Research

Trying to turn some of the stones in this field started a Tektronix Laboratories

train of thoughts, some of which are refelcted in the enclosed DT:jlk
article. My hope is that the article will provoke a discussion
about how the field ought to be plowed.

Yours sincerely,
~

oG

\ <
{ (’/ ' i 4 AN EQUAL OPPORTUNITY EMPLOYER

Terje Noodt”
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p— Mr. Andy Mickel -2- March 16, 1978
-;fale o/ J/oriola
Department Uf SO R A e A T T o ::= <parameter group> ‘
HIGHWAY SAFETY AND MOTOR VEHICLES ~swice.
CLAY W. KEITH, pirecTor var <parameter group>
NEIL KIRKMAN BUILDING TALLAHASSEE 32304 DIVISION OF DRIVER LICENSES
RALPH DAVIS ARy AT R O e o rvices <procedure heading> t

EXECUTIVE DIRECTOR

<function heading>

This generates an extra semicolon, so the definitions of pro-
cedure and function declaration and heading must be altered to
take this into account. This affects pp 112,155 and 159 of

the PUM&R; also affected is the program on p 79. Restriction

2 on p 83 can then be dropped. This usage assumes that the type
compatibility checking is, in the terminology of Desjardins

(PN #11 p 33), SRTCCl; otherwise no two procedures would ever
be compatible as types.

March 16, 1978

Mr. Andy Mickel

Editor, Pascal News
University of Minnesota
University Computing Center
227 Experimental Engineering Building 4.

N . 3 Standard methods for data transformation are needed, particu-
Minneapolis, Minnesota 55455

larly for conversion between character and integer or real;

these methods may be functions or procedures or statements.

This issue has been much discussed under the guise of formatted

I/0. I believe that embedding the transformation of activity

into "formatted I/O" unnecessarily complicates the I/0 part

of the language and unnecessarily restricts the conversion features.

Dear Andy,

It is such a temptation to detail all my opinions, just because
they are mine, even though others have already said the same.
Luckily I am pressed for time and the resistance is relatively

easy; I think each of the following is in some way new. I cannot let Barron & Mullins' argument (PN # p 8) pass unnoticed.

Packed data is necessary at times, though formatted I/O is not.
My agency handles about 10000 title activity transactions per
day, with about 30 fields each.

1. I enjoy reading Arthur Sale's prolific comments - he is one
who often states my opinions. I do object to one aspect of his
contributions: his consistent referral to the University of Tas-

mania's Pascal compiler as "The B6700 compiler". I use a dif- 10000 transactions/day x 30 separators/transactions
ferent Pascal compiler on the B6700 (produced by Kenneth Bowles' = 30000 keystrokes/day

group at UCSD), know of still another, and hear rumors of one

or two others. I expect the Tasmania compiler is a very good % 30 key entry stationsé&operators

one, but it is not the only one.

. . £  $30,000/month
2. I agree with Arthur Sale's conclusions that certain non-
standard features should be avoided. I do not agree with his = $360,000/year to use separators.
reasons. These features are not unimplementable on the B6700,
as he claims, or the difficulties as horrible as he puts forth. 5.
The proper reasons for not implementing these features deal
with the language itself, not with a particular implementation.
The difficulties encountered on the B6700 are most valuable
when used to give insight on future machine design.

There have been many proposals for extending Pascal's I/0,
but usually with no mention of the overall I/O facility which

results. Pascal I/0O needs improvement, but suggestions should
be limited to proposals for a simple, consistent and complete

I/0 facility, never for isolated features.

3. Formal procedures and functions should be completely speci-

. & Sincerely,
fied; the lack thereof is merely a bad holdover from ALGOL60.

(I suspect the lack of specification is one reason so many com- %z&&azk/zzz
piler writers omit this feature.) Declaration of procedure C:(T \
types as suggested by George Richmond (PN#8 p 13) leads to such C. EDWARD REID

questions as
Are procedure variables allowed?
Should procedures be declared in the VAR section? CER: jem
Why does a procedure have an initial value (the body) when
other variables not?

ad nauseum. These problems should be left to ALGOL68. There-

fore the specification should be in-line only. To do so, change

the definition of <formal parameter section> to read

Kirkman Data Center

ZT# SHMIN 1YISVd
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Andy Mickel
Editor, Pascal News

Pascal User’s Group, c/o Andy Mickel Dear Andy:

i coniert 3et o SIEMENS .
gggv2235ggogoggggzg © ! Enclosed is my membership form for PUG. You're doing a great
University of Minnesota job. Keep up the good work!

Minneapolis, MN 55455 USA PASCAL is indeed catching on within Computer Science depart-
ments, but, despite the numerous examples mentioned in PN, most
other groups I have seen are reluctant to use PASCAL in place of

; ich Unsere Zeichen Miincsen, Otto-Haha-Ring 6 more available and familiar tools. In particular, PASCAL will
the Zoichen und thre Nachricht vom Re 2.1.1978 never replace BASIC or FORTRAN as long as these languages provide
features that are sorely lacking in PASCAL. In particular:

Dear Andy FORTRAN has static variables, external compilations, 1ini-
’ tialization of variables (in particular, arrays), procedures with
flexible sized array parameters, STOP and RETURN statements, for-

thanks for Pascal News 9 and 10. We finally have completed our matted input with error detection under user control, and large
work on a version 0 of our portable Pascal-System (cross-ver- libraries of applications packages. PASCAL does not. 1In particu-
sion). The first implementation is now on an MDS800 (Intel 8080 lar, complex numyers would not be missed if a standard subroutine
microprocessor), using the ISIS II operating system. package were available.
Just some short notes about the history of the project. We deci- BASIC is, despite its lack of power, an extremely friendly
ded to implement a portable programming system for the different language to beginners. Most idiosyncracies are hidden from the
computers in the Siemens product-field, i.e. 32bit, 16bit and user - only one numeric data type, arbitrary length character
8bit machines. We came upon. Pascal after an implementation of strings, general FOR loop. Interactive programs are natural. The
a self-invented language, whose syntax and parts of its data- notion of "One 1line = one statement" is much easier on the be-
concept were mainly influenced by Pascal. This language was ginner than PASCAL's relatively complicated set of syntax rules.
but experimental and could not be used as base for a programming BASIC's editor is very easy to learn.
system. I have many gripes about PASCAL - mostly concerning features
i $14 f user-programs as well as that have been left off. Despite it's goal of being systematic,
ggitggiggtgoz%st;fPZyéﬁgxafg;;fg.(%e thinkpwsgnow have reached PASCAL has fgrmatted output (but no formatted input.) It can read
both, the first by implementing Standard-Pascal and no dialect ~and write integers, reals, and characters, (but not enumerated
at all, the second by using just high-level languages for imple- types or records, and to add to the confusion, you can write
mentation (mostly Pascal, of course). booleans and packed arrays. of characters but not read them!)
PASCAL has constants of type integer, real, boolean, character,
Our plans for the near future are a resident version and system- and set, (but no const declarations of type set, and no record or
dependent features as a code-generator, generating some form array constants or constructors.) ?unctlons can return integers,
of threaded code. Also a machine-independent dialogue-system reals, characters, booleans, pointers, enumerated types, and
has to be developed. subranges (but not records, sets, or arrays.) There are numerous
places where a type identifier is allowed but a type may not be
constructed. Semicolons come after most statements (but not be-
Please do note our new address. fore end and never before else.) I also feel strongly that stop,
Sincerely return, exit, and next statements are necessary to promote struc-
tured programming.
éJ—~————) An else or otherwise clause should be available in case
statements. I don't buy Wirth's argument about unstructured pro-
Werner Remmele gramming. He left the goto statement in, so it is quite possible
Adresse: to write poor programs. Give a user enough rope and he can hang
§Zﬁﬁﬁi§ﬁ;ﬁ?ﬁ&ﬁﬂg ) - - himself or climb a cliff. Many members have pointed out the need
Forschungslaborstorien e 1 Gen U622 28354 for a default, so I won't repeat the arguments. Different imple-
Vermittiung 67621 mentations, unfortunately, use else, otherwise, and <> as the
default 1label. I feel the choice should be otherwise. The
Postfach 8327 29, D-8000 Miinchen 83 problem with else is that the preceding statement might be an if
SIEMENS AKTIENGESELLSCHAFT - then. The following illustrates the ambiguity:
Zentrale Forschung und Entwicklung - Forschungslaboratorien  Leitung: Prof. Dr. Walter Heywang case , (‘i '(:)_writeln( ‘blaht) :

Vorsitzander des Aufsichtsrats: Peter v. Siemens - Vorstand: Bernhard Pletiner, Vorsitzender - Miglieder: Theodor Baumann, Friecinch Eeur, Hens Baur, Holmut Becker, Paul Dox, Max Glnther, 'B': if d = e then writeln('blah blah')
Heinz Gumin, Ulrich Haier, Giselher Kadegge, Karlheinz Kaske, Friedrich Kufit, Walter Mohy, Werner Miifier, Heribald Narger, s-Gy Joacnim v, Oevlze.n, Anton Peisl, Dieter v. Sandfn, —_ l f '
Wollgang Séelig, Hans Gunter Vogelsang, Helmut Wihelms - Sitz der Gesellschaft: Berlin und Munchen « Registergericht: Besin-Charlotienourg, 93 HRB 670; Munchen, HRB 6534 else writeln('error')

end

The writeln('error') might be an else for the if or for the
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case. (I hope implementors who use else have 1looked at this
problem!) The wusual kludge is to require a semicolon before the
else (how confusing and inconsistant!) but when a user forgets to
put the semicolon 1in, it 1is possible to get a syntactically
correct program, producing an obscure bug that could go undetect-
ed for months. (This problem was pointed out by Charlie Fischer.)
The case against <> as just another label is that it adds nothing
to the 1language: Fraley's example on page 46 of PN #11 is un-
changed if you simply remove the semicolon! Of course, wusing
otherwise requires adding another reserved word, but I feel it is
the most reasonable solution. The semantics of using an out of
range selector with no otherwise should be defined.

Walt Brainerd proposed a loop construction for FORTRAN that
solves the ‘'"exit in middle of loop" problem (SIGPLAN Dec. T77).
Such a constructon can be PASCAL-ized and modified to reflect my
own biases as is shown in the first syntax diagram. The seman-
tics are that loop ... end cause repetition, and the various oth-
er parts give ways to get out of the loop. The for part has the
same meaning as PASCAL's for statement: vary the index from the
initial value until the final value and then quit. The while
part also has the usual semantics:

if not <expression> then exit

The flag part lists one or more identifiers which should be de-
clared as boolean variables. Entering the loop sets all the vari-
ables to false. An exit statement naming a variable sets that
variable to true and Jjumps out of the loop. It is possible to
jump out of more than one level of loop by naming a variable in
the outer loop's flag part. If no variable is named, none is set,
and the innermost loop is exited. The next statement behaves just
like the exit except that rather than jumping out of the loop,
the remainder of the loop body is skipped and the next execution
of the loop begins (after any appropriate incrementing and test-
ing of for and while parts,) and the boolean named is not set to
true. ~(The only purpose of a variable in a next statement is to
specify more than one level of loop.) If all Three parts are left
out of the loop header, an infinite loop results (presumably con-
taining an exit statement somewhere.) Assigning true to one of
the flag variables has no effect, is bad style, and might be
prohibited.

This construction has a number of advantages. It includes
the power of PASCAL's for, while, and repeat statements into one
construct. It also has the power of being able to exit or resume
one or more levels of loops from any point in the middle. In
addition, when you get out of a loop, you can test the boolean
variables to see what caused 1loop termination. Consider for
example binary search:

1 := 1; u = n;
loop while (1 <= u) flag found do
mid := (l+u) div 2;
if x < Almid]
then u := mid-1
else if x > Almid]
T then 1 := mid+1

end;
if found then writeln('Found at',mid)
else writeln('Not found');

Another example, finding prime numbers:

loop for p := 2 to n flag potential prime do
loop for d := 2 to trunc(sart(p)) do

if p mod d = 0 then next potential prime
end; ——— A
write(p)
end;

The second example above seems to be one case where PASCAL
really needs a step option 1in the for loop, since it is only
necessary to check the odd numbers and divisors. What is so all
fired important that makes increments other than 1 and -1 against
the spirit of PASCAL?

This construction is powerful enough to replace for, while,
and repeat loops. A lone for or while part on the loop statement
gives you the for and while loops, and a while part on the loop

end gives you the repeat ... until construction.

In principle, the while clause is unnecessary, since a con-
ditional exit at the beginning or end of the body will have the
same effect. I argue that the while construction provides addi-
tional readability. The keyword flag 1is perhaps not ideal,
Brainerd used until, which would only cause confusion in PASCAL.
Another keyword, such as conditions, could be substituted.

I'm not suggesting throwing away PASCAL's looping construc-
tions and replacing them with the loop statement. Clearly there
is already too much investment 1in existing programs and com-
pilers, and too little to gain. However, there are several points
to 1learn from. PASCAL's 1looping constructs, even though far
better than what is available in many other languages, still
leave much to be desired. Future languages, including a possible
PASCAL II, might include it. Alternatively, it might be possible
to 1include the exit and next statements and the flag part in
"standardized" extensions. The flag part could be optionally
inserted before the do 1in for and while loops, and after the
repeat in that loop. (See the second set of syntax diagrams.)

Work at the University of Wisconsin is currently in progress
toward the design and implementation of a PASCAL based Artificial
Intelligence language called TELOS. This language is a superset
of PASCAL (with two exceptions: goto out of procedures, and pass-
ing procedures as parameters, are disallowed) and has numerous
extensions (including a clean way to achieve the effect of pass-
ing procedure names as parameters.) The 1language 1includes
features found in many other AI languages, with a special em-
phasis on the PASCAL philosophy of structured programming, read-
able code, and detection of errors at compile time.

The 1language includes capsules (orogrammer defined data
types with their own local operations); coroutines and other syn-
chronous process manipulation facilities; events and handlers for
them; an associative data base (referenced with patterns) that
can hold objects of any user defined data type, including
records, capsules, and the like; different contexts of the data
base (so you can make a tentative modification to the data base
and see how it compares); multi type pointers; record, array, and
pattern constructors; modular compilation; and miscellaneous
minor PASCAL extensions (including an otherwise in a case, flexi-
bly sized array types, and functions returning any definable
tyne.) The above loop construction is not part of TELOS, since an
effort has been made to avoid cluttering the language up with
extra features that can be gotten with existing features, and the
event mechanism will provide the same power.

A TELOS implementation is currently under development based
on Charlie Fischer's UNIVAC 1100 PASCAL compiler, which currently
has most of the data base features implemented. Work is also
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beginning on a portable TELOS interpreter based on the P Com-

piler.
i 1
‘ Syntax Diagram Mark Horton
repetitive statement Computer Sciences Department Westinghouse Defense Group Defense and Electronics Systems Center
1 University of Wisconsin, Madison Electric Corporation Systems Development Division
1210 W Dayton St i
) y v : Balnmme-Washirgron ﬂtemational Airport
Madison, Wisconsin 53706 Box746 M.S. 451
loop statement Baltimore Maryland 21203

___>{loop headerj—ﬁ statement ':I-—)[loop trailer H April 11, 1978
loop header

Mr. Andy Mickel
ﬁfor parbl—.[—r‘while parﬂTﬁflag part FT+ Pascal User's Group

loop trailer University Computer Center 22TEX
@ 208 SE Union Street
! University of Minnesota
for part @ Minneapolis, MN 55455
X(FOR)—| varianle iaent:.fxerj—r@—v[;messmn expressionj—3> Dear Mr. Mickel:
while part

I have been aware of PASCAL for several years. Recent interest by
m Department of Defense in PASCAL as a base for a DoD's Common Programming
- Language Effort has stimulated my interest. I am deeply involved in the

flag part DoD world of software and its unique problems. Possibly PUG can help with
(FLED) variable identifier one unigue ?robliem, ie: The government requires detailed specifi‘.:ations
“ . for everything, including software. F‘lﬂ'tt}er, the government requires accep-
0 tance test to be sure specifications are met. Is it possible for PUG to
simple statement develop an acceptance test for PASCAL compilers? Don't answer too quickly.

- An acceptance test, that might satisfy government standards, requires the

— following:
variable identifier
variable identifier

Syntax Diagram 2

1) a detailed, unambiguous specification.

A test against every item in the specifications.

As a case in point, Rome Air Development Center has a JOVIAL J73/1

statement compiler validation (acceptance tests) against MIL-STD-1589, that has over
s———— 20,000 source JOVIAL statements in 28 source modules. The JOVIAL validation
- is compiled and executed. The results of the execution are several thousand

——+(WHILE)—expression}] étlag p:la" T K00)—{ statenent}— "TEST PASSED" or "TEST FAILED" messages with appropriate comments about the

. : language feature being tested.
REPEAT flag part by ;!statement t
My group will soon be getting a PASCAL compiler for the UNIVAC 1110.

° Since the compiler may be used on govermment contracts, it would be a great
—7@—;‘variable identifierl—-;@—:[expression
DOWNTO,

help if an acceptance test was available.
[-)lapressionstatementl—?a

Jon S. Squire, Manager
—-—).—r)] variable identifier 7 Operational Software

flag part

variable identifieﬂ—l—)
(e
7
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University of the Witwatersrand, Johannesburg
DEPARTMENT OF APPLIED MATHEMATICS

1 Jan Smuts Avenue, Johannesburg, 2001, South Africa
Telephone 39-4011, Telegrams ‘University’, Telex 8-7330 SA

The Editor, telephione ext
Pascal News.
your reference

our reference JB/SW
date 7 April 1978

Dear John,

Thanks for your note - the question of predefined types also
requiring a succ(max) facility had not occurred to me when I
wrote "Subranges and Conditional Loops". The convention I
suggest only works for genuine subranges, not full ranges such
as integer, char and boolean. I thought long and hard of the
possibility of letting these types be subranges of underlying
and hidden ranges. These ranges would be one bigger on either
side than the subrange we see but these "fringe" elements would
not be accessible. Diagrammatically, we want

CHAR accessible to
programmer

l: CHAR v accessible to
. system

The idea would be to let a program declare
var ch : O.. succharmax

and write
ch: = charmin;

while (ch <®charmax) and condition do

begin

(* something *)
eng; Ch i= succ (ch)
——t

The trouble is that the fringe elements are accessible: if succ(ch),

when ch=charmax, is a valid expression then there is no way of
stopping a program from writing it out - which would be invalid.
Furthermore, there may be severe implementation problems since
these types have a "fully packed" property i.e.they are usually
represented in the exact number of bits required for max.

This leads me to realize that the predefined types, namely char,
boolean and integer, are ranges and have a different nature to
the subranges that we build on top of them. For the first time I
feel some sympathy with Haberman and his "Critical Comments"!

ceeaed/2

To obtain the full effect of the above program in standard Pascal
requires a boolean i.e.

var ch : char;

ch := charmin;
indexended := false;
while not indexended and condition do

begin
(* something *)

if ch = charmax then indexended := true
else ch := succ (ch)

end;

This use of booleans is similar to that required to simulate

sequential conjunction. I must admit that I don't like it and
wonder if one day we'll have a "Booleans Considered Harmful"

article.

I would be very pleased to hear if other Pascal people have
thought about this problem and have alternative views to mine.

Enclosed are some membership forms - dollars are coming separate-
ly by Postal Money Order.

Best wishes,

JUDY BISHOP

Encl.

(* Note: This letter is in reply to a letter sent on 78/03/08 from John Strait
to Judy:

"Belated congratulations to you and Nigel! We received your
card--you two make a handsome couple.

Andy let me read your article "Subranges and Conditional Loops"
which he received yesterday. I have a question: What do you

do with a pre-defined type which cannot be redeclared (e.g. CHAR)
or one with special meanings (e.g. BOOLEAN). I ran into this
problem last week with CHAR. Aside from this problem, I found
your solution interesting/elegant."

*)
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ETH

Institut fiir Informatik

PascaL STANDARDS

PLEASE DIRECT ALL INQUIRIES, LETTERS,
ETC. ABOUT Pascal Standards to
Tony. .Thanks, Andy.

Editor: Tony Addyman Department of Computer Science
The University
Manchester M13 9PL
United Kingdom

(phone: 44-61-273-7121 x5546)

Jim Miner and I would Tike to bring you up to date on recent standards developments.
First, Ken Bowles at the University of California, San Diego, has failed to keép us
informed about his proposed summer workshop. We have no news since last issue!

Beginning this January, Jgrgen Steensgaard-Madsen of the Datalogisk Institut,
University of Copenhagen, Denmark, has done all Pascalers a favor by initiating work on
the difficult task of conventionalizing extensions--thus answering Pierre Desjardins's
good question in the last issue of PUGN. Jgrgen is working in cooperation with Niklaus
Wirth and several implementors: Jeff Tobias and Gordon Cox (IBM 370) in Australia,

H. H. Nagel (DEC 10), in Germany, Olivier Lecarme (CII IRIS) in France, John Strait
(CDC 6000) in the USA, Arthur Sale (B6700) in Australia, Ken Bowles (DEC PDP-11 and
micros) in the USA, and Jim Welsh (ICL 1900) in the UK.

Olivier Lecarme published letters from Niklaus Wirth in the Bulletin No. 3 for the
French Working Group on Pascal in March. The hope was expressed that this is hopefully
the final work done in this area and that progress could be made if the number of people
were kept small and the range of topics to be considered kept Timited.

Jgrgen is in contact with Tony Addyman who continues making progress on an ISO standard
with his 10-(so far we at PUGN don't know who they all are)-person BSI working group
called DPS/13/4. Tony now expects to have a draft document by the end of September.

In the course of our correspondence with Jdrgen and Niklaus, we discovered another
standardization effort begun by Justin S. Walker at the National Bureau of Standards (NBS)
within the U.S. Government. He coincidentally (?) joined PUG 2 weeks later. We sent a
personal Tetter to him trying to determine just what he is doing, and he did not answer.
Hmmmmm.

Below is news from Tony and DPS/13/4: an Attention List #2.

Following that are several letters. Charles Fischer of the University of Wisconsin
and Richard LeBlanc of Georgia Institute of Technology have stated very clearly some
widely-held concerns over standards. Jim and I wholeheartedly agree with them.

Bob Vavra has written an outstanding and timely article and letter on design goals.

Arthur Sale has issued a revised version of his "Pascal Compatibility Report"
[Department of Information Science Report No R78-3, May, 1978] which we described last
time in this space. It now includes many more implementations.

Arthur is working with Brian Wichmann, of the National Physical Laboratory, in the
United Kingdom on a set of Pascal programs to do: 1) Validity Checks - Does the compiler
accept standard code, normal, or wierd? 2) Quality Checks: How does the compiler cope
with error and error recovery? and 3) Compatibility Checks: How does the compiler cope
in the undefined areas?

- Andy and Jim

April 7, 1978

Dear Andy,

I enclose a Pascal syntax written in EBNF. Would it be of

any interest to the Newsletter?

Best regards,
IU,(/uam

Prof. Niklaus Wirth

EIDGENOSSISCHE TECHNISCHE HOCHSCHULE
ZURICH

PASCAL syntax NW 12.3.78

(Extended BNF: cf. Comm.ACM 28, 11, p. 822, Nov. 1977)

identifier = letter {letter | digit}.
IdentList = identifier {"," identifier}.

UnsignedInteger = digit {digit}. o . .
UnsignedReal = UnsignedInteger ["." digit {digit}] ["E" ScaleFactor].
sign = mgn | now

ScaleFactor = [sign] UnsignedInteger.
UnsignedNumber = UnsignedInteger | Uq51gnedRea1.

String = "’" character {character} "'".

ConstantDefinition = identifier "=" constant.

ConstantIdentifier = identifier. . .
constant = [sian] (UnsignedNumber | ConstantIdentifier) | string.

TypeDefinition = identifier "=" type.

type = SimpleType | StructuredType | PointerType.

SimpleType = Typeldentifier | ScalarType | SubrangeType.

Typeldentifier = identifier.

ScalarType = " (" IdentList ")".

SubrangeType = constant ".." constant. .
StructuredType = [PACKED] (ArrayType | RecordType | SetType | FileType).
ArrayType = ARRAY "[" SimpleType {"," SimpleType} "1" OF type.
RecordType = RECORD FieldList END.

FieldList = [FixedPart] [VariantPart].

FixedPart = RecordSection {";" RecordSection}.

RecordSection = [IdentList ":" typel. . .
VariantPart = CASE [identifier ":"] Typeldentifier OF variant {";" variant}.
variant = [CaseLabelList ":" *(" FieldList ")" ]. .
CaseLabelList = constant {"," constant}.

SetType = SET OF SimpleType.

FileType = FILE OF type.

PointerType = """ Typeldentifier.

VariableDeclaration = IdentList ":" type.

variable = identifier {index | "." identifier | "T"}.
index = "[" expression {"," expression} "]".

expression = SimpleExpression [relation SimpleExpression].
relation = "=" ' LPS | ngw I ng=" I L DT | IN.
SimpleExpression = ["+" | "=-"] term {AddOperator term}.

AddOperator = "+" | "=" | OR.
term = factor {MulOperator factor}.
MulOperator = "*" | "/" | DIV | MOD | AND.

factor = variable | UnsignedConstant | FunctionDesignator | set |
“(" expression ")" | NOT factor.
set = "[" [element {"," element}] "]".
element = expression [".." expression].
FunctionDesignator = identifier [ActualParameterList]. .
UnsignedConstant = UnsignedNumber | string | ConstantIdentifier | NIL.

statement = [label ":"] UnlabelledStatement.
UnlabelledStatement = SimpleStatement | StructuredStatement.
SimpleStatement = [AssignmentStatement | ProcedureStatement | GotoStatement].

AssignmentStatement = variable ":=" expression. .
ProcedureStatement = identifier [ActualParameterL}st].
ActualParameterList = "(" expression {"," expression} ")".

GotoStatement = GOTO label.
label = UnsignedInteger.
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StructuredStatement = Compoundstatement | ConditionalStatement |
RepetitiveStatement | WithStatement.

CompoundStatement = BEGIN statement {";" statement} END.

ConditionalStatement = IfStatement | CaseStatement.

IfStatement = IF expression THEN statement [ELSE statement].

CaseStatement = CASE expression OF case {";" case} END.

case = [CaseLabelList ":" statement].

RepetitiveStatement = WhileStatement | RepeatStatement | ForStatement.

WhileStatement = WHILE expression DO statement.

RepeatStatement = REPEAT statement {";" statement} UNTIL expression.

ForStatement = FOR identifier ":=" ForList DO statement.

ForList = expression (TO | DOWNTO) expression.

WithStatement = WITH variable {"," variable} DO statement.

ProcedureDeclaration = ProcedureHeading block.

FormalParameterList = " (" FormalParameterSection
{";" FormalParameterSection} ")".
FormalParameterSection = [VAR | FUNCTION] IdentList ":" TypeIdentifier |
PROCEDURE IdentList. 1,
2.
block = [LabelDeclarationPart] [ConstantDefinitionPart] [TypeDefinitionPart]
[VariableDeclarationPart] ProcedureAndFunctionDeclarationPart
StatementPart.
LabelDeclarationPart = LABEL label {"," label} ";".
ConstantDefinitionPart = CONST ConstantDefinition ";" {ConstantDefinition ";"}. 3.
TypeDefinitionPart = TYPE TypeDefinition ";" {TypeDefinition ";"}.
VariableDeclarationPart = VAR VariableDeclaration ";" {VariableDeclaration ";"}.
ProcedureAndFunctionDeclarationPart =
{ProcedureDeclaration ";" |
StatementPart = CompoundStatement.

FunctionDeclaration ";"}.

program = ProgramHeading block "." .

ProgramHeading = PROGRAM identifier " (" IdentList ")" ";".

SYMBOLS

+ =% /o=, , ;" =OKK=E>0 () [T ..

(x *) 4,
Keywords

AND ARRAY BEGIN CASE CONST DIV DO DOWNTO ELSE END
FILE FOR FUNCTION GOTO IF IN LABEL MOD NIL NOT
OF OR PACKED PROCEDURE PROGRAM RECORD REPEAT

SET THEN TO TYPE UNTIL VAR WHILE WITH

Predeclared identifiers

ABS ARCTAN BOOLEAN CHAR CHR COS DISPOSE EOF EOLN
EXP GET INPUT INTEGER LN NEW ODD ORD OUTPUT PRED
PUT READ READLN REAL RESET REWRITE ROUND SIN SQR
SQRT SUCC TEXT TRUNC WRITE WRITELN

PROFESSOR OF COMPUTER SCIENCE
T.KILBURN, C.B.E., M.A., Ph.D.,
D.Sc., F.LE.E.,F.B.CS. F.RS.

ICL PROFESSOR OF COMPUTER ENGINEERING
D. B. G. EDWARDS, M.Sc., Ph.D., M.L.LE.E.
PROFESSOR OF COMPUTING SCIENCE

F. H. SUMNER, Ph.D., F.B.C.S.
PROFESSOR OF COMPUTER PROGRAMMING

This letter will serve several purposes.

e 7?/;%3/

DEPARTMENT OF COMPUTER SCIENCE
THE UNIVERSITY
MANCHESTER
M13 9PL

Please note our new

D. MORRIS, Ph.D. telephone number

§ %/-973-7)2/

ProcedureHeading = PROCEDURE identifier [FormalParameterList] ";". ;Eg 061-273-7121 X5546
FunctionDeclaration = FunctionHeading block. . 6 February 1978
FunctionHeading = FUNCTION identifier [FormalParameterList] ":"

Typeldentifier ";". Dear Andy

Andy Mickel

These are:
To tell you my new phone number for the roster.
To give and all others at PUG central the latest Attention
List,
items I still operating on the same basis as before.

As I said in my call, don't be alarmed by some of the

I want to include several parzgraphs from the beginning of
Fascal News as an appendix to the textbook. This will serve
to advertise FUG by describing Pascal News, giving the
central an¢ regional addresses etc.. If space permits I
would like to include a copy of the All-Furpose-{oupon.
Will this be OK? I.will call

If you cannot be around, you can always leave a

This does not need a reply.
you,
simple yes/no ansver.

A reminder to all PUG members that any contributions to
the standardisation effort will be gratefully received by
myself and other mempers of DFS/13/4.

As the enclosed material is rather bulky, you may print it
or not as yvou see fit, Hopefully I will be able to send
you some more up-to-date information before the next issue

is due to by printed.

A M ADDYMAN
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March 23, 1978 ACADEMIC COMPUTING CENTER

. THE UNIVERSITY OF WISCONSIN - MADISON
Mr. Andy Mickel

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

Editor, Pascal News
Computer Center

ICL PROFESSOR OF COMPUTER ENGINEERING

PROFESSOR OF COMPUTER PROGRAMMING

PROFESSOR OF COMPUTER SCIENCE
T. KILBURN, C.B.E.,M.A., Ph.D.,
D.Sc., F.LE.E., FB.CS., F.RS.

DEPARTMENT OF COMPUTER SCIENCE
THE UNIVERSITY
MANCHESTER
D. B. G. EDWARDS, M.Sc., Ph.D., M.LE E. M13 9PL
PROFESSOR OF COMPUTING SCIEMNCE
F. H. SUMNER, Ph.D., F.B.CSS.

Telephone: 061-273 5466
D. MORRIS, Ph.D.

l1st February 1978

TO: Members of DPS/13/4, the Swedish Technical Committee on Pascal and all
Correspondants.

May I first apologise for the delay in the production of Attention List
#2, I (wrongly) decided to keep altering the list to include new material.
Had I realised that it would take such a long time to produce the list, I would
have issued an incomplete list earlier.

It is my hope that the list contains all the doubts and problems concerning

Pascal which have been brought to my attention. If this is not so, then the list
will be updated.

Since it is a long time since DPS/13/4 last held a meeting, and several
of its members are very active, I am suggesting that a meeting be held in late
February or early March. The mecting cannot be called too soon because the
Swedish Technical Committee will need time to arrange for their representative(s)
to be present. )

Progress is being made in several related areas:
1. BSI is proposing the creation of an ISO project for Pascal.

2. Brian Wichmann is endeavouring to create a suite of Pascal test programs.
This is an encouraging move for DPS/13, who collectively believe that
validation suites for compilers should be provided wherever possible.

3. Prof. N. Wirth is optimistic concerning our copyright problems. Springer-
Verlag have not yet replied to my letter.

To avoid further delaying this attention list, the following items will
be sent separately later in the month:

1. A list of names (and where appropriate addresses and telephone numbers)
of all people actively involved in the standardization effort.

2. A list of other people who are being kept informed of progress.

3. A selection of the guidelines and rules from BS:0, Part 3, which concerns
the way in which the working group should operate.

4, A summary of the relevant parts of "Guidelines for Approving Standards",
which is part of a document presented by the United Kingdom to ISO at the

Hague meeting of the programming languages sub-committee. Although this was

not accepted by IS0, it may be necessary for BSI to adhere to its own
requirements.

5. Sections and sub-sections of the report which individual members of the

working group are requested to study. Any member of the group is, of course,

quite free to study and make suggestions concerning any part of the report.

A.M. Addyman
Convenor of DPS/13/4.

University of Minnesota
Minneapolis, Minnesota 55455

Dear Andy:

As an implementor of a PASCAL compiler as well as a "firm believer"

in PASCAL's merit as a programming language, I feel compelled to comment
on Ken Bowles' recent proposal (PASCAL News #11) to convene a workshop
to standardize PASCAL extensions. The value of standardizing the
extensions all implementors (including this one!) seems to add to

PASCAL is unquestionable. However, Bowles' approach seems to me to be
rather suspect. If this standard is to have any real value, it must
have broad-based support in the PASCAL user community.

Why then should the effort to produce this standard be dominated by
organizations with a large monitary investment in PASCAL with the
gratuitous inclusion of "a small number of academic experts' to placate
the rest of us? Are we to believe the opinions of the average PASCAL
devotee are less important than those of industrial and governmental
organizations? Such an idea strikes me as rather odd given the fact
that PASCAL has succeeded not because of these organizations, but

in spite of them.

Even if the composition of Bowles' workshop is made more equitable and
broad-based, I have very serious reservations about any language designed
by committee. It can be very strongly argued that PASCAL's simplicity
and elegance derives directly from the fact that it was designed by one
man. Why not then adher to this principle?

Bowles' workshop should by all means meet (although with a more broad-
based composition). Rather than drafting a specific set of language
extensions, however, it should draft a set requirement that an extended
PASCAL should meet. Where necessary, differences in emphasis or opinion
should be included--all concerned parties must have a say in what they
feel is important. These requirements should then be forwarded to a
very small group of acknowledged language design experts (Nicklaus Wirth
would, of course, be ideal) who would produce a single set of specific
language changes consonant with the "spirit" of PASCAL, the state of

the art, and the overall requirements given them. This set of changes

would then be widely distributed, discussed and debated, but accepted
or rejected as a whole. If they are rejected, (say by vote of the PUG
membership) then we must acknowledge that no standardization is, at
present, possible. If they are approved, we should accept them as the
one and only definition of extended PASCAL.

I realize, of course, that my opinion of how standardization should be
done is just one man's viewpoint. However, the principle that everyone
should have a voice in what kind of extensions should be included while
limiting to a very few experts the decision of exactly how these
extensions are to be specified seems a sound one. If we are to produce
a standard, let us make every effort to ensure it is something we can
live with.

Sincerely,

W/ % 72;%&/%5’7

Charles N. Fischer
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GEORGIA INSTITUTE OF TECHNOLOGY

SCHOOL OF INFORMATION AND COMPUTER SCIENCE « ATLANTA, GEORGIA 30332 « (404) 894-3152

April 10, 1978

Mr. Andy Mickel

Editor Pascal News

University Computer Center: 227 EX
208 SE Union Street

University of Minnesota
Minneapolis, MN 55455

Dear Andy:

I wish to make a few comments about Ken Bowles' proposal (PASCAL News #11)
for a workshop to develop a set of standardized PASCAL extensions. As an
experienced PASCAL user and an implementor of a PASCAL compiler, I certainly
agree that there are areas in which PASCAL could be improved as a systems
programming language. There is no doubt that some standardization of exten-
sions would be quite valuable to both users and implementors. However, I
have some reservations about the process Bowles has proposed to develop
these extensions.

Having had some experience in designing programming languages, I am quite
concerned that a set of extensions produced by a large committee might not
be consistent with the simplicity that is one of the most attractive charac-
teristics of PASCAL. This simplicity probably results from the fact that
PASCAL was designed by one man. It might also be noted that while the DoD
"Ironman'" project mentioned by Bowles included input from a great number of
people in identifying goals, the actual language design work is being done
by small groups. I think it more appropriate that any large workshop produce
a statement of requirements rather than a "finished" language design.

The fact that attendance at the workshop will be restricted to a certain

group of PASCAL users is also of concern to me. If the language to be
produced by the workshop would end up being used by only the participants,

this would not be objectionable. However, any extended PASCAL standard
adopted by a group of users with considerable economic influence is likely

to become a de facto standard. It is not acceptable for the PASCAL user
community to have so little influence in such an effort. Further, there are
apparently other standardization efforts under way. These should certainly not
be ignored.

If Bowles wishes his workshop to produce a systems implementation language
designed by and for industrial firms and government agencies, the language
should be given a name that does not contain "PASCAL" so that there will be no
confusion as to its nature. If the workshop is to make a more valuable
contribution toward the standardization of PASCAL extensions, a broader

group of participants is necessary and more care must be taken to insure

that the resulting language reflects the "spirit of PASCAL" and is acceptable
to PASCAL users in general.

Sincerely,
.7 7N
/\‘;.' \,{_,«LG_ .»‘u{} -

Richard J. LeBlanc,
Assistant Professor

s, i
LCk .»é{L Y

741 Terrace Do
Roseville MN 55113 USA
March 30, 1978

Dear Andy,

In your recent article cn Pascal Standards (PN 11 page 65), you and
Jim point out that many people are suggesting (and implementing)
changes and extensions to Pascal, but few are using Pascal”s design
goals to evaluate their changes or extensions (at least few are doing
it publicly). By referring readers to the design goals listed on the
tack cover of PN, you imply that Pascal”s design goals are
well-understood and generally acceptede I disagree on both countse

* The ten-line description of Pascal”s design goals is adequate for
the back cover of FN, but it is too vague for use in judging
groposed language features. For example, "general purpose but not
all-purpose™ is a very nice phrase which is intuitively
appealing, but it ¢ives Little or no guidance to someone who is
attempting to evaluate a proposed feature. If I didn“t know you,
1 would be tempted to suggest that you are purposely fostering
confusion in this area to keep up the volume of provocative
language proposals in PN.

* You have been exhorting people to justify their proposals in
terms of Pascal”s cesign goals since PUG was formed (PN 5 page
2). The fact that few people have done so seems to indicate that
many disagree with or do not understand the stated design goals
(or else they don”t read your editorials)e

1 agree with you that any future development of Pascal, beginning with
the Standardized Extensions that you call for, must be guided by a
clearly-defined set of cesign goals. Discussion of Pascal”s design
goals has been remarkably absent from most material appearing in PN. I
enclose an article which opens such a discussiones

I am pessimistic about our ability to standardize anything beyond the
Revised Report (which Acdyman seems to have well in hand), without
institutionalizing Pascal to a very great degree. (Doing tanguage
design by committee is very difficult, but doing it in the pages of PN
by a committee-of-the-whole is unthinkables) The Simula Standards
Group (as described by Falme in Software Practice and Experience 1976
pages 4U5-4(9) seems to be successful because it has a representative
from each ot the eight Simula implementations. A Pascal standards
committee consisting of a representative from each Pascal
implementation would not be a3 viable design group, and a committee
which is any less representative would have difficulty achieving
widespread adoption of its standards.

Even so, I am optimistic about the future. It will not be the end of
the world (or of Pascal) if we fail to standardize. Pascal”s greatest
weakness (a multiplicity of incompatible implementations) is a direct
result of its greatest strength (simplicity and clarity of
programming)e. The Pascal compilers that I have seen are sparsely

documented (to say the least), but many users have been able to modjfy
them to accept new features. Can you imagine as many people doing that
to Fortran or Cobol comgilers?

Sincerely,

Bob vavra
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Implementation Notes
CHECKLIST

Please note the new Checklist entry number O: DATE/VERSION. In preparation for next year,
we encourage implementors, users, or anyone else to submit new or revised checklist
reviews for their favorite implementations.

Pascal Implementations Checklist

o

. DATE/VERSION
(* Last checklist changes; version name or number, if any. *)

1. DISTRIBUTOR/IMPLEMENTOR/MAINTAINER
(* Names, addresses, phone numbers. *)

2. MACHINE
(* Manufacturer, model/series and equivalents. *)

3. SYSTEM CONFIGURATION
(* operating system, minimum hardware, etc. %)

4. DISTRIBUTION
(* cost, magnetic tape formats, etc. *)

5. DOCUMENTATION
(* In form of supplement to Pascal User Manual and Report?
Machine retrievable? %)

6. MAINTENANCE POLICY
(* How long? Accept bug reports? Future development plans. *)

7. STANDARD
(* Implements full standard? Why not? What is different? *)

8. MEASUREMENTS
(* ~compilation speed (in characters/sec. please; this is a
meaningful measurement for compilation speed);
-compilation space (memory required at compilation time);
-execution speed;
-execution space (the memory required at execution time;
compactness of object code produced by the compiler);
*% Try to compare these measurements to the other language
processors on the machine, e.g., FORTRAN. *)

9. RELIABILITY

(* stability of system (poor, moderate, good, excellent);
how many sites are using it?
when was the system first released to these sites? *)

10. DEVELOPMENT METHOD
(* Compiler or interpreter? Developed from Pascal-P / hand-
coded from scratch/bootstrapped/cross-compiled/etc.? What
language? Length in source lines? Effort to implement in
person-months? Previous experience of implementors? *)

11. LIBRARY SUPPORT
(* Libraries of subprograms available? Facilities for
external and FORTRAN (or other ' language) procedures
available? Easily linked? Separate compilation available?
Automatic copy of text from library into source program
available? Symbolic dumps available? *)

PORTABLE PascaALs

Pascal P4 —— Bug Reports

Due to a fit of oversight, I forgot to print in issue #11 Chris Jacobi’s Updates 1 and 2
to P4. They appear below. Also, there were a couple of errors in the bug 1list in issue
#11. Bob Fraley caught one (see his letter below). The other error was in bug number
(17.), in which the fix should have read:

Replace PASCP.2826 with:
THEN ERROR(131);

Replace PASCP.2831 with:
ERROR(131);
- Jim Miner

HEWLETT ip; PACKARD
3500 Deer Creek Rosd. Palo Alto. Californie 94304, Telephone 415 494-1444, TWX 9I0 373 1267
March 22, 1978

Mr. Jim Miner

25 Blegen Hall

University of Minnesota
West Bank

Minneapolis, Minnesota 55455

Dear Jim,

The fix for set declaration error checking is incorrect. In particular, if
any error occurs, LSP is not set and therefore FSP is set to a bad value. To
maximize error checking of uses of this type, I would suggest the following fix:

Replace PASCP 1275 by:

IF LSP1 = REALPTR THEN
BEGIN ERROR(114); LSP1 := NIL END

ELSE IF LSP1 = INTPTR THEN
BEGIN ERROR(169); LSP1 := NIL END

ELSE
BEGIN GETBOUNDS (LSP1, LMIN, LMAX);
IF (LMIN < SETLOW) OR (LMAX > SETHIGH) THEN
ERROR(169);

END;

This will build a "SET" type node, checking the use of variables which have this
type. (Alternatively, set LSP: = NIL before PASCP 1271, and remove "LSP1: = NIL"
from line PASCP 1273).

The correction to field list, allowing ";" before the "END" of a record
definition, is incomplete. In particular, the syntax allows null field entries
(multiple ";" in a row). The full fix is:

Replace PASCP 1077 by

WHILE SY = SEMICOLON DO
Change PASCP 1079 to:

IN FSYS + [IDENT, CASESY, SEMICOLON]
Change P 150 to

IN FSYS + [SEMICOLON]
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There is another error in P4 which causes an infinite loop when a comment

is not closed.

Replace PASCP 509 by
UNTIL (CH = ')') OR EOF (INPUT);

Replace PASCP 507 by
WHILE (CH <>'*') AND NOT EOF (INPUT) DO NEXTCH:

S1pcere1y yours,

Hewlett-Packard/ Laboratories
Electronics Regearch Laboratory

//,,r’j -
i

RAF/hma

(* Thanks, Bob! *)

Pascal P4 — UPDATELl and UPDATE2

Both of these updates are dated January, 1977. They were issued by Chris Jacobi

Zuerich, and we printed them in issue #8.
UPDATEL:

Replace BOOT.4 by:

FOR I := ORDMINCHAR TO ORDMAXCHAR DO SOP[CHR(I)] := NOOP;
Replace P.477 by:

LOAD; GENLABEL(LCIX);

Insert after P.479:
GENUJPXJP(57(*UJP*),LCIX);

Replace P.147 by:
BEGIN ALIGN(LSP1,DISPL);

Replace P.424 by:
LOCPAR := LOCPAR + PTRSIZE;
ALIGN(PARMPTR,LOCPAR) ;

Insert after lime PASCP.3200:
ALIGN(PARMPTR,LLC1);

Replace P.531 by:

of ETH,

FEATURE IMPLEMENTATION NOTES

INTERIM REPCRT - IMPIFMENTATICH GF SETS - 1
This report addresses results of set implementation tests on three compilers,
and a personal estimation of optimal treatment (not yet achieved anywhere so
far).
Professor A.H.J. Sale,
University of Tasmania.
Interpretation CDC6000 86700 ICL 1900 optimal
set of char compile compile allowed, allowed,
error error run-check correctly
set constructor with value
> setmax allowed compile compile compile-error if
error error genuine, howeyer
limit should be
big, say 256.
set-type constraints 0..58 0..47 0..47, but no limits, except
only checked range in reasonable
at runtime. size (256 bits?)

IF IDTYPE".FORM > POWER THEN
UPDATE2:
Insert after PASCP.3204:
IF VKIND = ACTUAL THEN
BEGIN

Replace P.122 by:

Insert after PASCP.3207:
END;

Replace P.528 by:
CSTPTRINX := 03

FILC := L +K - (K + L) MOD K

TOPNEW := LCAFTERMARCKSTACK;

Implementation Notes

TOPMAX := LCAFTERMARCKSTACK;

Note:

In the ICL compiler, sets may be declared of any subrange type, and the run-time

system will be correct as long as no element with a representation outside 0..47

is involved. If this occurs, an "index error' is raised.

liable to lead to undetected and hibernating bugs.)

MACHINE-DEPENDENT IMPLEMENTATIONS

Burroughs B1700

Dear Mr.
we have developed a Pascal System for the
Burroughs B1700/B1800 Series. The System like many
others 'is derived from the Pascal-P Compiler
developed by Wirth and Amman at the ETH-Zuerich.

A preliminary Version has been distributed to
several european Universities about a year ago.
The System is also the subject of a PhD Thesis in
german.

Unlike other
implemented on

Mickel,

B1700 Pascal systems, ours is
top of the B1700 SDL-S Language

(I believe this to be
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which also serves as the Basis for the master
control program and the wutility software. The
system runs on MCP-Release 6.0 and higher and.is
particularly suitable for small machine
configurations.

In order to remain compatible with the standard
SDL-Architecture only emulation of realarithmetic
is provided.

Current Projects include addition of
mathematical functions and the design of an
"ideal" Pascal architecture.

The system has recently been redesigned and we
will gladly distribute it to universities sending
us a tape. (We would appreciate tapes in a
reusable box. Installations should also indicate
if they have use of SDL- and MIL-Compilers).
Unfortunately we can not guarantee an errorfree
system but we will eventually fix errors made
known to us.

Another Pascal-system was produced at our
installation by Mr. K. Haeusermann. Tt uses a
separate interpreter which emulates the
hypothetical stack computer by Wirth and Ammann.

Pascal systems for the B1700 have also been
developed at many other universities (Xarlsruhe,
Newcastle, Dublin, Edinburgh....).

Yours sincerely

Peter U. Schulthess
Institut fuer Informatik
Universitaet Zuerich
Kurvenstrasse 17

8006 ZUERICH

SWITZERLAND

* a PASCAL Language Card.
* a PASCAL System Card.

Further copies of the user-documentation may be available at production cost.

The charge for the system is Australian $100 annually, and will be invoiced
to you when you receive the tape. The tape remains our property, and should
be returned when you have copied its contents so that future releases can be
mailed to you. The service will cover:

* mailing and processing costs,

* extensions and revisions, and

* the costs of an FTR-reporting service and maintenance.
Each installation will be issued with FTR-forms similar to those used by
Burroughs for use in corresponding with us, and we will attempt to do a

professional job in maintenance of the system.

The Tasmania B6700 PASCAL compiler is a true compiler for the B6700 or B7700
computer systems: it generates executable code-files which are accepted by
the operating system. Its compilation and execution performance is within
a 20% margin of comparable compilers in the B6700 systsm for average pro-
grams. The current version generates LINEINFO in the code-file, but'does
not generate BINDINFO, so PASCAL programs cannot yet be linked to other
code-files. The compiler itself is written in B6700 Algol, as are most of
the extra trinsic procedures it uses.

Objectives of this project were to develop a compiler which enforced compli-
ance with the standard definition of PASCAL as far as possible by utilizing

CT# SHAN TVISVd

“aINnr

8/61

Burroughs B4700 (Fredonia) the special features of the B6700 system, while making it a fully integrated

member of the B6700 compiler set. These targets have been largely met, and

George Golden, Sr. (Computer Center; SUNY Fredonia; Fredonia, NY 140633 716/673-33932
wrote on 78/4/10: "We are trying to get Pascal runmning on the Burroughs B4700. It runs!
But it takes too much core."

a wide variety of checks are available to the user-programmer; probably to
a higher degree than most other PASCAL compilers. However, file attributes,
record-oriented formatted i/o, random-access i/o, and compiler options, are

Burroughs B6700 (Tasmania) provided in a way that will ease the learning problems of existing B6700

programmers. The compiler permits use in a very similar manner to the well-
iThe PASCAL compiler for Burroughs B6700/B7700 systems written at the Univer- know compilers (Algol, FORTRAN, COBOL, etc).
sity of Tasmania is now available for distribution. To acquire a copy,
£i1l out the attached forms and send to:

PASCAL Support,

Department of Information Science,
University of Tasmania,

Box 252C, G.P.O.,

HOBART, 7001

The compiler is distributed on 9-track magnetic tape, (but 7-track is also
available) and an installation manual is supplied, together with two copies

The compiler has been stable in code for some time, reflecting its basic
integrity. However new features are added from time to time, and notified
to recipients as patches or as new version releases. The Department accepts
FTR notices, and will attempt to fix those which warrant such attention.
Some modifications have taken place as a result of user feedback. The
compiler was especially designed so as not to generate dangerous code to

the MCP, and no system crashes have been attributed to it since the first

of the user-documentation. At present this comprises: few months of testing, and then only three!

* Report R77-1 - a supplement to Wirth's User Manual.
* Report R77-3 - a Reference Manual similar to B6700 Algol's.
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User-level documentation is provided for the compiler in the form of cards

and reference manuals. The standard of these is similar to that of Burroughs'

manuals and cards. Systems documentation is more sparse, and consists of
some implementation notes, the compiler itself (a microfiche listing is pro-

vided), and a report on aspects of the language.

The compiler is in daily use by students at the University of Tasmania.

I must apologize to those of you who wrote enquiring about the availability
of our B6700 PASCAL compiler earlier and did not receive a prompt reply.

The end of the academic year and a number of important decisions interfered
to prevent us making the compiler available as soon as we would have liked.

To cut a long story short, the B6700 PASCAL compiler developed at the
University of Tasmania is now available from us. There are three conditions:
(1) each recipient must agree not to disclose the compiler to other
parties, and must agree not to supply copies to other institutions.
(2) an annual fee of $100 (Australian) is required to cover mailing,
processing, and other maintenance charges, payable to
"The University of Tasmania'.
The compiler has been operational in a student environment at the University
of Tasmania for a year and has proved stable and reliable; it has been
released on a restricted basis to two other sites for about eight months
with similar results. The compiler is provided with a Reference Manual and
a Supplement to the User Manual (of Jensen § Wirth), and with ready-reference
cards. Recipients are granted copyright permission to reproduce these for
their own purposes, and in some cases additional copies may be ordered from
the University of Tasmania. The service provided includes the provision of
updated versions of the compiler at intervals, and the maintenance of an

FTR-service similar to that of Burroughs.

If you want further information before ordering the compiler, please write
and we can send you documentation and listings. If you want a copy, please
arrange for the non-disclosure notice (FORM A) to be signed by a responsible
officer of your institution and the computing centre manager (if applicable),
and forward it with the supplementary information (FORM B) to the address
given.

Yours sincerely,

AU e

Professor A.H.J. Sale,
Department of Information Science.

CII 10070, IRIS 80 (Paris)

0.

8.

DATE/VERSION. 78/02/21.

Distributor/implementor/maintainer:

implementor: distributor/maintainer:
D.Thibault P.Maurice

17, rue Gay-Lussac Université Paul Sabatier
F-75005-Paris Informatique

118,route de Narbonne
F-31077-Toulouse-cedex
(61)53-11-20(300)

Machine: CII-10070,CII-HB-IRIS 80,XDS-Sigma 7
System configuration: Siris7,Siris8.Easily available on other systems:

adaptation of run-time routines and perhaps of the code-generation phase of
the compiler.

Distribution: source programs (Pascal and assembly code), object programs
and Toad moduTes available on magnetic tape (9 tracks,1600bpi);send a mini-
tape to distributor; mailing cost only:

Documentation: wuser manual, in french (sept. 75);separate papers describe
extensions and differeaces with the User Manual and Report (K.Jensen,N.Wirth);
not machine retrievable.

Maintenance policy: bug reports are encouraged;announcements of releases
are sent to users, together with Tlistings of modifications (errors and/or
extensions).Release 5 has been issued in Jan. 78.

. Standard:

- not_implemented: - type T= «type identifiers
record ... case <«type id»of ...

(tag field is mandatory)
structured types of files.
separate compilation
- VALUE part for global variable- initialization
- heap management through NEW/DISPOSE or NEW/RESET
standard files TTYIN,TTYOUT used for interactive
applications programming
- compiler options (source listing,run-time checks,
post mortem dump, pseudo-assembler 1isting of ge-
nerated code.

[
D
<
Ingd
D
>
n
.
o
=
n
1

Measurements: - compilation space: minimum 32K words;

40K words to compile the compiler.
- compilation speed: = 2100c/s (Fortran: ® 1300c/s)

- execution speed: programs from N.Wirth(ETH Ziirich,March 76):

Pascal Pascal Fortran
run-time checks | no checks

palindromes 4260ms 3860ms 2970ms
powers of two 1530ms 1470ms 3867ms
prime numbers T900ms 1700ms 941ms
count characters
in a file 5100c/s 5800c/s 5100c/s
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9. Reliability: good;used since 1974 in *25 installations, mainly for teaching
programming and compiler writing, and also for the development of large system
software projects.

10. Development method: fully bootstrapped from Amman's CDC compiler;generates
code for the CIT Tink editor;all operating system dependencies are located in a
monitor (2000 lines of assembly code), which must be Tinked with user programs.
The compiler takes advantage of the separate compilation system: it consists of
four overlayed modules (®8500 'pretty-printed' Pascal lines).

The bootstrap process took about 2 man/years, to produce a compiler for the first
version of the language(Wirth 71);adaptation to standard took about 6 man/months.

11. Library support: a system library contains the standard Pascal functions SIN,
;... and the Pascal monitor (see 10).

Separate compilation allows using private libraries, written in Pascal or in any
other Tanguage;interfacing with other languages requires a knowledge of the com-
piler.
Programs are manipulated under control of a 'Pascal programming system', which
provides the users with powerful editing functions, ranging from source inclusion
to program transformations.Also provided are interactive debugging at compile and
execution time, and Tibrary management.The system is entirely written in Pascal
(*22000 lines).

Commodore 6502.

Formerly MOSTEK. See DEC LSI-~11 (San Diego).

Computer Automation LSI-2, 4

Bob Hutchins (Computer Automation; 18651 Von Karman; Irvine, CA 92713; 714/833-8830x335)
wrote on 78/3/1: "We just recently brought up sequential Pascal on out new 1l6-bit
minicomputer series, the Naked Mini-4 series. It runs on all models including the NM-4/10
which sells for $645 including CPU, 4K RAM, and 4 I/o ports. As far as I know, this is the
lowest priced minicomputer system that supports Pascal. Our Pascal is based on sequential
Pascal supplied by Brinch Hansen. It is supplied at a one time fee of $900 including
compiler, interpreter, and documentation.”

Minicomputer News reported on page 2 of their Jan. 5, 1978, issue that "Pascal software
[on the LSI-4 line], formerly priced at $900, will be offered without charge."

Data General ECLIPSE (San Bernardino)

MEDICAL DATA CONSULTANTS

March 10, 1978

(714) 825-2683

1894 Commercenter West, Suite 302, San Bernardino, CA 92408
Dear Andy,

We have spent the last several months in a reconsideration

of our entire PASCAL endeavor. As we reported previously, we
have developed a new version of Data General compatible PASCAL
which is significantly faster than our previous versiocn, but
which continues to use a 64-bit data path, is fully RDOS
compatible and easily modifiable and extendable. We had
previously intended to take this version to market as a Tow
priced, but profit making venture, as reported in the February
PASCAL NEWS.

As part of our continuing PASCAL development we now have a
preliminary implementation of a PASCAL compiler which produces
code that executes at the speed of that provided by Data
General's Optimizing FORTRAN 5. We expect, however, the full
development of this product will take 6-12 months.

We have decided, therefore, to release our current improved
version of Data General PASCAL for a reproduction cost of
$100.00 on 800 BPI, 9 track magnetic tape. This includes
executable object code, source code and machine readable
documentation.

Please find attached a standard description of the product.

W

Ted C. Park
Director, Systems Development

DISTRIBUTOR/IMPLEMENTER/MAINTAINER

Ted C. Park

Director, Systems Development
Medical Data Consultants

1894 Commercenter West

Suite 302

San Bernardino

CA 92408

MACHINE

Data General - any ECLIPSE-line computer
SYSTEM CONFIGURATION

ECLIPSE must have FPU or EAU

Minimum of 16K words user memory

RDOS REV 6.1 or 6.2

FORTRAN 5 (any recent revision)
DISTRIBUTION '

System supplied on 9-track 800 BPI tape in RDOS 'dump' format.
The cost is $100.00 to cover our mailing and duplicating costs.

DOCUMENTATION

User must obtain his own copy of the Pascal Users Manual and Repourt.

It is recommended that the user obtain an implementation kit from

the University of Colorado.

Documentation and operating procedures are supplied on the tape.
MAINTENANCE POLICY

Bug reports are welcome but no formal commitment for support can be
made at this time. To date, no bugs have been reported.

STANDARD
PASCAL P4 subset
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MEASUREMENTS

Compilation Speed: 50 chars/sec (including blanks and comments)

Word Size: 64 bits

Real Arithmetic: Uses 64 bits

Integer Arithmetic: Uses 32 bits

Execution Speed: Fairly slow (since it is interpreted!)

Minimum Memory Needed: 16K words

Virtual Memory Required: A contiguous disc file of 524,288 bytes
RELIABILITY

Version 1 exists in at least 10 sites, we believe no bugs exist.
Version 2 is primarily the same as Version 1 except with improved
operating procedures, faster compiles and executions, and increased
capability. As such we anticipate few, if any, bugs.

DEVELOPMENT METHOD
Developed from PASCAL-P4. P-CODE assembler and interpreter written
in assembly language. A1l programs are extremely modular and well
documented so that any changes wished by the user should be easy to
incorporate.

LIBRARY SUPPORT
No Data General libraries are needed to run the system nor is it
possible to use any if desired.

Data General NOVA, ECLIPSE (Columbia)

Rhintek, Inc.

Computer Engineering P.O. Box 220, Columbia, Maryland 21045

March 8,1978

Dear Andy,

RHINTEX, Inc. is making available its PASCAL conpiler to other
Data General NOVA/ECLIPSE users. This compiler is used hvy
RHINTEK as an application and system programning lanquage and
will continue to receive support and enhancements by us. We
are using the compiler on a NOVA 3/D running Rev. 6,10 mapped
RDOS. However, we are cleaning up the code and exnect the
conpiler to be able to run under unmapped RDOS on a 32k NOVA
within a few weeks.

Below is the checklist information on our PASCAL comniler for
Data General NOVA (or equivilent) computers.

DISTRIBUTOR/IMPLEMENTOR/MAINTAINER -- RIINTEK, INC; Box 220;
Columbia, Md. 21045 (301)

MACHINE -- Data General NOYA or ECLIPSE minicomputers or
equivalents.

SYSTEM COJTIGURATION -- Mapned RDNS svstem or 32X unnapned RDNS
with minimum operating svstem. The current revision of Data
General RDOS will be supported but the compiler should work with
older levels.

DISTRIBUTINY =-- 9 track magnetic tape, 892 BPI, 7.5 inch tapne

in the RNNS dump format. Price for a single user license is $975.
"lulti-use, OIM's, and educational licenses will be handled on a
separate hasis.

DOCIFIBHTATINN -~ The package includes source code, binarv code,
and ready to run dero programs. Instructions for executing the
conmpiler are included; the operational information can be
obtained from the hooks bv Per Brinch Hansen and Al Hartman.

MAIUTENANACE POLICY -- Updates for one vear and notification of
substantial enhancements as long as intorest is shown. %e will
maintain a users group and encourage bug reports and suggestions.’

STANDARD == Based on Sequential PASCAL written by Pexr Brinch
ilansen and Al Hartman. “he current version lacks: "file, goto,
lavel, and nacked" reserved words and sr, sin, cos, arctan, 1ln,
exp, sqrt, eof, eoln, odd, and round built in “unctions. ™Mhis
is a seven pass Sequential PASCAL compiler written in PASCAL and
generating code for a hvpothetical 'stack' machine. ™e code is
internreted Hhv a »nroqgram written in 110VA a sembly lanquace.

MBASURIFIINTS -- The compiler comniles source code at the rate of
200 line/nin. This is about one-half of the rate of the DD 11/45
but five to ten times the speed of the other comnilers on the
H)VA.  The compiler will compile itself in about 39 ninutes total.

RELIABILITY -- good

DEVELOPMENT METIOD -- The virtual machine internreter was coded
in HOVA assembly lanquage and then the compiler wvas nodified
along with interpreter into its present forn.

LIBRARY SUPPORT -- fhere is no librarv support as vet., The

operating orograns support program swapping or chaining with
only ninor effort as this is used with the comniler.

Sincerely,

i DS (oo

Rainer “lcCom, Prriclerit
RMintek, Inc.
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DEC PDP-11 (Berkeley)

A package of UNIX software is available from the Computer Science
Division of the University of California at Berkeley. This package includes the
instructional Pascal system which has been in use at Berkeley this past year
and the standard Berkeley editor ex, an extension of the standard UNIX editor
ed which offers many new and improved features. The Pascal system requires
separate I/D space to run (an 11/45 or 11/70); ex will run without separate
I/D but requires a full load of user core (64 bytes).

UNIX Pascal is designed for interactive instructional use. It produces
interpretive code, providing fast translation at the expense of slower execution
speed. An execution profiler and Wirth's cross reference program are also
available with the system. The systems supports full Pascal, with the exception
of procedure and function names as parameters. The language accepted is very
close to 'standard' Pascal, with only a small number of extensions for the
UNIX system. (An option restricts the implementation to the standard.)

The UNIX Pascal User's Manual gives a list of sources relating to the
UNIX system, the Pascal language, and the UNIX Pascal system. Basic usage
examples are provided for the Pascal interpreter components pi, pX, and pxXp.
Errors commonly encountered in these programs are discussed. Details are
given of special considerations due to the interactive implementation. A number
of examples are provided including many dealing with input/output. An appendix
supplements Wirth's Pascal Report to form the full definition of the UNIX
implementation of the language.

Source code, binaries and machine readable versions of all documentation
are included with the tape. The Pascal system and the ex text editor are
distributed under a license agreement; UC Berkeley is thus the sole source for
this software. The software is distributed only to UNIX licensees and only
for non-commercial purposes. A copy of the cover page of the UNIX license
agreement is an acceptable form of proof of license.

The distribution tape is a standard "tp" format, 800 BPI magnetic tape.
A 1200 foot reel is the minimum and preferred size. There is a one time $50
charge ($65 for overseas airmail) for a copy of this tape. This charge includes
the costs of preparing the tape, mailing costs, and the costs of distributing
future updates and corrections to the programs and documentation on the tape.
These updates and corrections will be distributed at regular intervals as
their volume and severity warrants. Also included with the tape are high
quality copies of the UNIX Pascal User's Manual and the Ex Reference Manual
which require a phototypesetter to produce. It is also possible to obtain a
copy of the documentation without getting a copy of the tape. The $5 charge
for this copy may be deducted from the tape charge if you later decide that you
want a tape. If you prefer, you may send an additional $10 and we will purchase
a tape on which to send you the software.

To receive a copy of the license agreement (which must be signed before
you can receive the tape) write to:

Berkeley UNIX Software Distribution
c/o William N. Joy

Computer Science Division
Department of EECS

Evans Hall

University of California, Berkeley
Berkeley, California 94720

Questions about this tape can be directed to William Joy at the address above
or at (415) 642-4948. Messages can be left at the Computer Science Division
office phone (415) 642-1024.

DEC PDP-11 (Stockholm)

0. DATE/VERSION. 77/12/22.
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DEC PDP-11 (OMSI) (formerly ESI)

0. DATE/VERSION. 77/12/26; "OMSI Pascal-1" (formerly "ESI Pascal").

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Oregon Minicomputer Software, Inc. (OMSI); 4015 SW
Canyon Road; Portland, OR 97221; 503/226-7760. Implementors: John Ankcorn, Don Baccus, and
Dave Rowland.

2. MACHINE. Any model Digital Equipment Corp. PDP-11 or LSI-l1.
3. SYSTEM CONFIGURATION. Minimum of 16K words. Operates under RT-11, RSTS/E, or RSX.

4. DISTRIBUTION. Compiler, support module, cross referencer, text editor and instruction
manual available for $1500 ($995 for educational use). Available on 9 track 800 bpi
magnetic tape, or DEC cartridge disk.

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 features for real-time hardware
control; separate compilation of procedures; Macro (assembler) code in line insertion;

actual core addresses of variables can be fixed (giving access to external page I/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 wuse since 75/11. Over 60
installations, and growing steadily.

10. DEVELOPMENT METHOD. Single pass recursive descent compiler written in Macro-11.
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-11 which is then assembled and 1linked to the support module for
executione.

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

DEC VAX-11/780

0. DATE/VERSION. 78/03/27.

1. Implementor/Distributor/Maintainer.

Implementor: Professor Hellmut Golde
Department of Computer Science
University of Washington
Seattle, WA 98195
Tel. 543-9264 (Area Code 206)

2. Machine: DEC VAX-11/780 in native mode.

3. System Configuration: DEC VAX-11/780 under the VMS Operating System.

10. Development Method:

The compiler will be derivative of the CDC 6000/CYBER compiler.
The compiler will be transported to the VAX system via cross-—compilation.

Hewlett Packard HP-2100, 21MX (Trieste)

Paolo Sipala (Istituto di Elettrotecnica; Universita di Trieste; Via Valerio, 10; 34127
TRIESTE; Italy) wrote on 78/03/20:

I have recently completed a Pascal-S compiler/interpreter for the HP 2100/21MX computer,
running under DOS-IIIB. I enclose the Documentation Form accompanying the submission of
the program to the Hewlett-Packard Software Center, Contributor Section (11000 Wolfe Rd.;
Cupertino, CA 95014), through which the program should be available for distribution in
the near future.

To summarize the data in the form, the system requires a 11K main core area (so it might
fit into a 16K system, if the resident DOS modules are kept to a minimum, but 24K is more
comfortable); there are separate versions for non-EAU, EAU, and floating point options
machines. It is not noticeably slower than the standard compilers while compiling, and not
worse than the standard interpreter (Basic) while interpreting. It has been subjected to

rather 1limited testing (a few dozens programs from the Pascal Manual) and is being now
offered to students here for their exercises.

Until the program becomes available through HP Software Contributors Center, I might send

a copy of the program to those who request it by enclosing the price of the mailing (the
weight is about 2 1bs.).

Hewlett Packard HP-3000

0. DATE/VERSION. 78/04/15.

1. DISTRIBUTOR: The system is available in the HP-3000 Contributed Library,
Volume 4. Contact your local sales office, or write:
Hewlett-Packard Company
Contributed Software
P.0. Box 61809
Sunnyvale, CA 94088

IMPLEMENTOR:  Robert A. Fraley
Hewlett-Packard Laboratories
3500 Deer Creek Rd.
Palo Alto, CA 94304
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11.

MAINTAINER: Maintenance is not provided, but errors may be mailed to the
implementor.
MACHINE: HP-3000.

SYSTEM CONFIGURATION: MPE.

DISTRIBUTION: The system will be available through the HP-3000 Contributed
Library in June, 1978.

DOCUMENTATION: Sparse machine-readable documentation is included.

MAINTENANCE: None. Error reports may be sent to the implementor, and may l?e .
fixed in later releases. Full file support and separate procedure compilation
may be available in a future release.

STANDARD: Falls short of the standard due to the sorry state of the P-compiler.
Measures are being taken to improve the P-compiler.

MEASUREMENTS: No specific measurements made. Some improvement will be available
in a future release. The compiler is somewhat awkward to use, due to the
P-code intermediate. Compilation and link-edit of the compiler operates at
125 Tines per minute.

RELIABILITY: Good. Currently in use at nine installations.

DEVELOPMENT METHOD: Bootstrapped from a P-compiler by Grant Munsey, Jeff Eastman,
and Bob Fraley. Compiles to HP-3000 machine code.

LIBRARY SUPPORT: None yet.

IBM 360/370 (Australia)

Cox/Tobias letter(s).

AUSTRALIAN ATOMIC ENERGY COMMISSION

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

ADDRESS ALL MAIL TO:
AAEC RESEARCH ESTABLISHMENT

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

13 March, 1978.

TELEGRAMS: ATOMRE, SYDNEY
TELEX: 24562

TELEPHONE: 531-0111

IN REPLY PLEASE QuoTE: JMT.mwb

Dear Andy,

Just a note to let you know the current status of Pascal 8000 for
IBM360/370 computers.

We are currently distributing versiom 1.2 of the system. The
differences between 1.2 and our earlier 1.1 distribution include a few
bug fixes (there were some installation problems on VS1), and a few
new features, such as the inclusion of the characters _, [,],&, | and -.
We are very happy with the reliability of the system, - this too has now
gone from very good to excellent. We very much enjoy the reports received
from Hal Perkins at Cornell University. His letters to us are somewhat
overwhelming (average - 10 pages), and we really appreciate his feedback.
We only wish more sites would drop us a note as to their progress.

We have now shipped a system to Judy Bishop at the University of the
Witwatersrand, and we enjoy corresponding with her. We hope that Pascal 8000

will meet all of her expectations, and we look forward to hearing her comments
on the system.

Judy passed on your thoughts of setting up an American distribution centre;

we somehow feel that this may cause more problems than it is worth. We cannot
understand why people in the U.S. are afraid to contact us directly - perhaps
they doubt that Australia has an adequate postal system (no, letters are not
delivered in the pouches of kangaroos). We had some delays in the processing
of orders earlier in the year, mainly due to our deciding to drop the non-
disclosure agreement. We have since established a rather smooth distribution

setup and have involved another person to handle the answering of correspondence,

mailing of tapes, etc. We answer all initial enquiries with an order form and
a copy of our Reference Manual; on receipt of the order form, we despatch the
system and invoice the organisation for $A100 at a later date. The time from
our receiving an order form to despatching a system should be no longer than
five days, i.e. the system should be in the recipient's hands three to four
weeks after they post their order, provided there are no unforeseen delays.

We feel that this is not an unreasonable period of time.

We see a number of problems arising if we were to establish alternative

distribution centres - who supplies and copies the tapes, who prints the manuals,

who fixes the bugs, who answers technical questions, who supplies the updates,
and so on. We are, however, willing to hear of any strong arguments supporting
such a centre.

We now have 40 Pascal 8000 sites operational; those on Version 1.1
automatically received the updates to bring them up to 1.2. We anticipate
more orders as a result of our dropping the non-disclosure agreement. We
are planning a Version 2, but cannot anticipate its release.

We have sent a copy of our latest Reference manual to you under separate
cover to add to your undoubtedly desk-high pile of manuals. We hope you find
it of interest,

And finally, let us say how much we appreciate your efforts in the Pascal
Users Group, and your words of encouragement for Pascal 8000.

Best regards,

/Syomton

Gordon Cox

Jeffrey Tobias
Systems Design Section

Intel 8080 (Ann Arbor)

Jim Rogan (Comshare; Wolverine Tower; 3001 S. State St.; P.0. Box 1588; Ann Arbor,
Michigan 48106; 313/994-4800) wrote on 78/2/16 that Comshare "can currently cross-compile
[Pascal] source for the Sigma 9 and an INTEL 8080 machine."

The following is an overview of COMSHARE'S PASCAL compiler system. It
is presented and outlined with respect to a "package" that could be de-
Tivered, from which you could implement the system on your machine.
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I. History

Comshare's PASCAL compiler was originally a bootstrapped version
of the portable Pascal 'P' compiler. The impetus for the compiler project
was to provide the company programmers with a state-of-the-art language
from which they could write readable, ezsily maintainable, efficient
programs. Along with these objectives, machine independent programs were
sought and this feature was designed into the compiler system. It was
decided that the portable PASCAL compiler, with some major modifications
would be a reasonable base to start from.

II. PASCAL Language Modifications

In areas where the language definitions were found undesirable or
inadequate, modifications were made. The areas primarily effected were
the 1/0 and scoping structure. In brief, the standard INPUT and OUTPUT
files were eliminated along with the GET and PUT operations. They were
replaced with 'FILE' declaration types, OPEN and CLOSE primitives. The
READ and WRITE statements were modified and binary file operators were
added.

Also, the scoping mechanism was eliminated (ie. all procedures are
considered on the same "level") because it was contrary to structured program-
ming principles, allowing for pathelogical data references, etc. All the
basic language statements, control structures and the declaration sections
are the same or enhanced.

Note: Since the language has become an off-color PASCAL,
the name has been changed to PASTEL.

III. Operational Characteristics
A. System design

Comshare's PASTEL compiler is a three phase (pass) language processor
system. The first phase is a machine independent phase, the second and
third are target machine dependent. The process basically consists of
translating a source program into a machine independent intermediate form
of code for a hypothetical stack computer (see "The PASCAL <P> Compiler:
Implementation Notes", NORI, AMMANN, JENSEN, WIRTH). Then, for any given
machine, a code generator for it converts the intermediate code into hard
machine code.

The first phase (compiler) has three functions: to syntatically
analyze the source program; to translate the program into a form of
uassembler-like" intermediate instructions (P-codes) and directives; and
finally to perform the static and dynamic data allocation.

The second phase also has three discrete functions: to translate
the P-codes into a form suitable for code emission‘(trlples) and optimi-
zation; optimization, and the emission of the machine instructions them-
selves.

The third phase is necesszry for portability purposes. It is simply
running the target machines assembler over the generated symbolic instruction
to produce a load-r compatible relocatable binary object file. The process
can be viewed as follows:

Please note that for the ultimate "production" compiler, one would
want to eliminate the third phase by adding a module to the code generator
to emit relocatable binary directly. The emission of the symbolic meta
symbol could then be an "optional" feature for the compiler to aid in
analysis and debugging of the systems you apply this language to.

IV. Compiler Specifications and Limits

Aside from our current, and most highly recommended compiler, we
have available two predecessors from which it evolved. A list of pertinent
facts relating to each version follows. All timing estimatc: are based
relative to our XDS 1968 FORTRAN compiler which is a one pa:: processor
written in a Tow-level language.

A. PASCAL THREADED -CODE INTERPRETER

This version implements the language essentially as described in Jensen
and Wirth's User Guide / Report.
- uses the ETH character set.
- no external procedures.

- generates macro's that are assembled into
threaded calls to runtime interpreter.

- very limited I/0 facilities.

- do not know the specific core requirements
but I'm sure it's no problem.

- runs at approx. 10.0 times the speed of
FORTRAN.

B. PASCAL COMPILER

This is a "real® compiler in the sense that all interpreter functions
were eliminated and replaced with a code generation phase. The general
enhancements are as follows:

uses EBCDIC character sets.

- augmented P-code set.
1/0 still limited but faster.
full set of data types.

stack machine operations are simulated
in registers where possible.

- maximum core requirement is approx.
40K words (?7?).

- language complement is very close to
"standard" PASCAL.

- runs at approx. 3.0 times the
speed of FORTRAN.

C. CURRENT PASTEL COMPILER

This compiler is very close to our version of a finished product.
It has a lot of enhancements in the areas of usability, efficiency and
machine independence. It contains user-oriented features, a new and op-
timizing code generator and cross-compile abilities working for a Sigma-9
and an INTEL 8080 micro computer. Its language and feature descriptions
can be reviewed in the enclosed preliminary reference manual. They are
highlighted by:

- compiler option recognition.
- language processor control program.
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1

full complement of I/0 facilities that
are very efficient.

external non-PASTEL procedure linkage.
dynamic arrays.
static and dynamic data allocation.

packed data structures and data
allocation options.
a manual.

very good documentation (in English)
of the internals.

'LOOP' statement.
COMPILER:

source language is PASTEL and is
approx. 6600 lines of code +
comments; object size is 31K words;

CODE GENERATOR:

source language is PASTEL and is
approx. 2900 lines of code + com-
ments; object size is 17K words;

RUNTIME:

source language is meta-symbol with

a little PASTEL and is relatively
small in size; requires 1.8K words of
core for code + storage buffers.

runs at approx. 1.5 times the speed of
FORTRAN.

good testing procedures for releases of
new versions.

Implementation Considerations (MACHINE X)

1.

Must develop a code generator targeted for your specific

machine. This would basically involve modifying the
code emission routines within our "skeleton" code
generation phase processor.

A runtime must be developed to support the emitted calls

for 1/0 and a few miscellaneous functions. The runtime
is approximately 90% I/0 routines interfacing with the
operating system, 6% house keeping routines and the
remainder consists of miscellaneous system functions to
support language features. These routines could be
written in PASTEL and developed concurrently with the
code generator using COMSHARE timesharing services or,
could be done on your given system in any language
desired.

The compiler “"process controller" will need some minor
changes to do the appropriate subprocess start-up,
termination and communication control.

Modifying the code generator mechanisms to incorporate
the new procedure calling protocol for interfacing with
non-PASTEL languages.

Implementation Considerations (XEROX SIGMA 9)

1. The compiler and code generator can be directly assembled by
the meta-symbol processor, since they are coded in PASTEL.

2. The runtime will need some modifications for interfacing with
CPV. These changes should be strictly limited to the I/0 in-
terface. Our system does not have a 'DCB' concept and it would
be necessary to install these into the runtime to do the physical
data transfers. All the other code is in the Sigma-9 instruction
set and PASTEL.

3. The process contraller will need some re-writes to do the appro-
priate subprocess startup, termination and communication.

4. Modifying the code generator to incorporate the new procedure

calling protocol for interfacing with external, non-PASTEL lang-
uages.

Intel 8080 (Munich)

1. Implementors:
D. Krall, W. Remmele, U. Weng

Siemens AG

ZT ZFE FL SAR 121
Otto-Hahn-Ring 6
D-8000 Miinchen 83
Germany

2. Machine:
Intel MDS800 (under ISIS II) with 8080 processor;
Host-machine: Siemens 4004/151 (or any with a Pascal-system)

3. System configuration:
64 K Bytg RAM, Floppy Disk, Console;
A possibility to transport the intermediate code from the
host-computer to the MDS.

4. Distribution:
No final decisions made yet - contact implementors.

5. Documentation:
A manual is available (written in German). Updating is done
with each new version.

6. Maintenance:
No final decisions made yet.

7. Standard:
No changes to the Standard. The attribute packed is ignored.
Current restriction: No functions as parameters.
Extension: external procedures.

8. Measurements:
No measuring has been done yet.

9. Reliability:

Seems to be excellent: No known errors.

10. Development method:
Compiler derived from ETH's PY4; new Assembler, Linkage-Editor
and Interpreter. A resident version for the MDS800 is in work.
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Interdata 7/16, 8/32

Marinchip Systems

computer hardware and software
16 Saint Jude Road
Mill Valley, Ca. 94941
(415) 383-1545

March 22, 1978

Timothy M. Bonham
D605/1630 S. Sixth Street
Minneapolis, MN 55454

Dear Tim:

The many extended conversations that went on at the Computer.Faire resulted
in some scrambled information being received. The Interdata 7/16 Pascal
compiler that I have a copy of is the cross-compiler for the Univac 1100
that was done by Mike Ball of the Naval Ocean Systems Center (formerly
Naval Undersea Center) in San Diego. His compiler is a version of the
Hartmann / Brinch Hansen compiler with the interpretive code generation
pass removed and three phases added which generate Interdata machine code.
He has both the Sequential and Concurrent compilers running (with common
code generators), and an Interdata kernel for Concurrent Pascal. The
compiler was written with "source code configuration" statements in it

so that either a Univac or an Interdata version can be generated by
processing a common source with a Pascal program. As of the time I got

a copy of the compiler (about a year ago), only the cross-version was
running, and the bootstrapping to the 7/16 was not yet complete. I have not
talked with Mike to find out whether the compiler is yet running on the
7/16 itself, I do know that the Univac version was producing workable

7/16 code.

I understand that Mike now has the Interdata 8/32 version compiling itself on
the 8/32. Apparently the 8/32 version is extended beyond the original 7/16
design, and may be moved back down to the 16 bit series. In any case,

the person to contact about all this stuff is Mike, not me. (Mike is a PUG
member, and his address is listed in the roster).

I got a copy of Mike's compiler in the hopes of using it as a base to build
a true compiler for the T.I, 9900 machines I am building. At present, we
are taking a hydra-headed approach to Pascal. We are looking at the UCSD
Pascal, and also at bootstrapping the original Concurrent Pascal via the
interpretive code. Once we have a workable interpretive Pascal, we will do
the true compiler if we feel the need.

I hope this information has been of use. I will send in an implementation
checklist for my 9900 Pascal as soon as it is running.,

Sincerely,

/

N

John Walker

Northwest Microcomputer Systems 85/P

Northwest Microcomputer Systems (121 East 1lth; Eugene, OR 97401; 503/458-0626) is
marketing an Intel 8085A based system which supports UCSD Pascal -- see DEC LSI-11 (San
Diego). Hardware includes two floppy disks (1 megabyte), 54K bytes of 450ns static RAM, a
keyboard, 24 by 80 char CRT, 2 serial ports, and several parallel ports. The price is
$7495. Also included is the CP/M operating system.

Prime P-400

0. DATE/VERSION. 78/03/01. GEORGIA TECH PRIME 400 PASCAL COMPILER .

1. IMPLEMENTOR/DISTRIBUTOR:
Professor Richard J. LeBlanc
School of Information and Computer Science
Georgia Institute of Technology
Atlanta, Georgia 30332

2. MACHINE: PRIME 400

3. SYSTEM CONFIGURATION: PRIMOS IV Operating System, 64V mode, 128K
bytes minimum.

4. DISTRIBUTION: A first release of the compiler should be available
by July 1978. Further details are not yet finalized.

5. DOCUMENTATION: None yet available beyond PASCAL-P documentation.

6. MAINTENANCE POLICY: Error reports from users will be encouraged.
Details concerning distribution of corrections and updates
not yet finalized.

7.  LANGUAGE IMPLEMENTED: PASCAL-P subset of Standard PASCAL.
8. MEASUREMENTS: Not yet available.

9. RELIABILITY: Not yet available. (It is intended that this
implementation project will eventually result in a highly
diagnostic and very reliable compiler.)

10. DEVELOPMENT METHOD: The code generation parts of the PASCAL-P4
compiler are currently being rewritten to generate PMA calls
to interpreter routines. This will then be assembled and
linked with those routines, producing a ''threaded code"
interpretive program. The compiler will be bootstrapped
to the PRIME using PASCAL-6000 on a CDC CYBER 70.

11. LIBRARY SUPPORT: None yet available. Support for external
procedures written in PASCAL, FORTRAN and PMA will be an
early addition to the compiler.

12. FURTHER DEVELOPMENT: As soon as this first version is available,
work will begin on adding code generators to produce directly
executable code. At the same time, implementation of full
PASCAL will be under development. Many of the diagnostic
features currently found in the UW-PASCAL compiler for
UNIVAC 1100 machines will also be included.
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INDEX TO IMPLEMENTATION NOTES

General Information
#9&10: 60.
#11: 70.

Checklist
#9&10: 60.
#12: 56.

Portable Pascals

Pascal-P
#9&10: 61-62.
#11: 70-72.
#12: 56.
Pascal Trunk
#9&10: 62.
Pascal J
#9&10: 62.

Pascal Variants

Concurrent Pascal
#9&10: 63.
#11: 72-74.
Modula
#9&10: 63.
#11: 74.
Pascal-S
#9&10: 63.
#11: 72.

Feature Implementation Notes

Sets
#9&10: 64-66.
#12: 57.
For Statement
#9&10: 66-69.
#11: 79-80.
Default Case
#9&10: 69-70.
Variable Parameters
#9&10: 71.
Interactive I/0
#9&10: 71-72.
Unimplementable Features
#11: 75.
Long Identifiers
#11: 78-79.
Boolean Expressions
#11: 76-78.

Machine Dependent Implementations

Alpha Micro Systems AM-11
See DEC LSI-11.
Amdahl 470
See IBM 360, 370.
Andromeda Systems 11-B
#11: 80.
Burroughs B1700
#9&10: 73.
#12: 57.
Burroughs B3700, B4700
#9&10: 73.
#12: 58.
Burroughs B5700
#9&10: 74.
#11: 81.
Burroughs B6700, B7700
#9&10: 74-75.
#11: 81.
#12: 58-59.
CDC Cyber 18 and 2550
#9&10: 75.
#11: 81-82.
CDC 3200
#9&10: 75.
#11: 82.
CDC 3300
#9&10: 75.
CDC 3600
#9&10: 75.
CDC 6000, Cyber 70, Cyber 170
#9&10: 76.
#11: 82-83.
CDC 7600, Cyber 76
#9810z 76.
#11: 83.
CDC Omega 480
See IBM 360, 370.
CDC Star-100
#9&10: 77.
CII Iris 50
#9&10: 77.
CII 10070, Iris 80
#9&10: 77-78.
#12: 59-60.
Commodore 6502
#12: 60.
Computer Automation LSI-2, LSI-4
#9&10: 78.
#12: 60.
Cray Research Cray-1
#9&10: 78-79.
Data General Eclipse
#9&10: 79-80.
#11: 85.
#12: 60-61.

Data General Nova
#9&10: 79-82.
#11: 83-85.
#12: 60-61.
DEC PDP-8
#9&10: 82.
#11: 85.
DEC LSI-11 and PDP-11
#9&10: 82-88.
#11: 86-91.
#12: 62-63.
DEC VAX-11/780
#12: 63.
DEC DECSystem-10
#9&10: 89-91.
#11: 91-92.
Dietz MINCAL 621
#9&10: 91-92.
Foxboro Fox-1 .
#9&10: 92.
Fujitsu FACOM 230
#9&10: 92.
Harris / 4
#9&10: 92-93.
Heathkit H-11
#9&10: 93.
Hewlett Packard HP-2100,21MX
#9&10: 93.
#11: 92.
#12: 63.
Hewlett Packard HP-3000
#9&10: 94.
#12: 63-64.
Hitachi Hitac 8700, 8800
#9&10: 94.
Honeywell H316
#9&10: 94.
#11: 93.
Honeywell 6000
#9&10: 94-95.
#11: 92-93.
IBM Series 1
#9&10: 95.
IBM 360, 370
#9&10: 95-101.
#11: 93-100.
#12: 64.
IBM 1130
#9&10: 101.
ICL 1900
#9&10: 101-102.
#11: 100-101.
ICL 2900
#9&10: 102.
#11: 100, 101-102.
Intel 8080, 8080a
#9&10: 102-103.
#11: 102.
#12: 64-66.
Interdata 7/16
#9&10: 103.
#12: 67.
Interdata 7/32, 8/32
#9&10: 103-104.
#12: 67.

ITEL AS/4, AS/5

See IBM 360, 370.
Kardios Duo 70

#9&10: 104.
Mitsubishi MELCOM 7700

#9&10: 104-105.
MITS Altair 680b

See Motorola 6800.
MITS Altair 8800

See DEC LSI-1l.
MOS Technology 6502

See DEC LSI-l1.
Motorola 6800

#9&10: 105.

#11: 102.
Nanodata QM-1

#9&10: 105.
NCR Century 200

#9&10: 105.
Norsk Data NORD-10

#9&10: 106.
Northwest Micro Systems 85/P

#12: 67,
Prime P-300

#11: 103.
Prime P-400

#9&10: 106.

#12: 67.
SEMS T1600, SOLAR 16/05/40/65

#9&10: 106.
Siemens 330

#9&10: 107-108.
Siemens 4004, 7000

#9&10: 108.
Telefunken TR-440

#9&10: 108.
Terak 8510

See DEC LSI-l1.
Texas Instruments TI-ASC

#9&10: 109.
Texas Instruments 9900/4

#9&10: 109.
Univac 90/30

#9&10: 109.
Univac 90/70

#9&10: 109.
Univac 1100

#9&10: 109-112.

#11: 103.
Univac V-70

#9&10: 112.
Varian V-70

See Univac V-70.
Xerox Sigma 6, 9

#9&10: 112.
Xerox Sigma 7

#9&10: 112.
Zilog Z-80

#9&10: 112.

#11: 103.
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POLICY: PASCAL USER'S GROUP (78/04/15)

Purposes:

Membership:

Pascal User's Group (PUG) tries to promote the use of the programming
language Pascal as well as the ideas behind Pascal. PUG members help
out by sending information to Pascal News, the most important of which
is ab?gt implementations (out of the necessity to spread the use of
Pascal).

The increasing availability of Pascal makes it a viable alternative for
software production and justifies its further use. We all strive to
make using Pascal a respectable activity.

Anyone can join PUG: particularly the Pascal user, teacher, maintainer,
implementor, distributor, or just plain fan. Memberships from libraries
are also encouraged.

See the ALL PURPOSE COUPON for details.

FACTS ABOUT Pascal, THE PROGRAMMING LANGUAGE:

Pascal is a small, practical, and general purpose (but not all-purpose)
programming language possessing algorithmic and data structures to aid
systematic programming. Pascal was intended to be easy to learn and
read by humans, and efficient to translate by computers.

Pascal has met these design goals and is being used quite widely and
successfully for: _

* teaching programming concepts

* developing reliable "production" software

* implementing software efficiently on today's machines
* writing portable software

Pascal is a leading language in computer science today and is being
used increasingly in the world's computing industry to save energy and
resources and increase productivity.

Adij0d

Pascal implementations exist for more than 62 different computer systems,
and the number increases every month. The Implementation Netes section
of Pascal News describes how to obtain them.

The standard reference and tutorial manual for Pascal is:

Pascal - User Manual and Report (Second, study edition)
by Kathleen Jensen and Niklaus Wirth

~ Springer-Verlag Publishers: New York, Heidelberg, Berlin
1978 (corrected printing), 167 pages, paperback, $6.90.

Introductory textbooks about Pascal are described in the Here and There
Books section of Pascal News.

The programming language Pascal was named after the mathematician and
religious fanatic Blaise Pascal (1623-1662). Pascal is not an acronym.

Pascal User's Gfoup is each individual member's group. We currently have more than

1923 active members in more than 35 countries. This year Pascal News is
averaging more than 150 pages per issue. ‘
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