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POLICY: PASCAL NEWS (79/09/01)

* Pascal News is the official but informal publication of the User's Group.

Pascal News contains all we (the editors) know about Pascal; we use it as
the vehicle to answer all inquiries because our physical energy and
resources for answering individual requests are finite. As PUGgrows, we
unfortunately succumb to the reality of (1) having to insist that people
who need to know "about Pascal" join PUGand read Pascal News - that is
why we spend time to produce it! and (2) refusing to return phone calls
or answer letters full of questions - we will pass the questions on to
the readership of Pascal News. Please understand what the collective
effect of individual inquiries has at the "concentrators" (our phones and
mailboxes). Weare trying honestly to say: "we cannot promise more than
we can do. II

* An attempt is made to produce Pascal News 3 or 4 times during an academic year
from July 1 to June 30; usually September, November, February, and May.

* ALLTHE NEWSTHATFITS, WEPRINT. Please send material (brevity is a virtue) for
Pascal News single-spaced and camera-ready (use dark ribbon and 18.5 cm lines!).

* Remember: ALL LETTERS TO US WILL BE PRINTED UNLESS THEY CONTAIN A REQUEST TO
THE CONTRARY.

* Pascal News is divided into flexible sections:

POLICY - tries to explain the way we do things (ALL-PURPOSECOUPON,etc.).

EDITOR'S CONTRIBUTION- passes along the opinion and point of view of the ._~
editor together with changes in the mechanics of PUGoperation, etc.
HERE AND THERE WITH PASCAL - presents news from people, conference
announcements and reports, new bQoksftnd articles (including reviews),
notices of Pascal in the news, history, membership rosters, etc.
APPLICATIONS - presents and documentssource programswritten in Pascal for
various algorithms, and software tools for a Pascal environment; news of
significant applications programs. Also critiques regarding program/algorithm
certification, performance, standards conformance, style, output convenience,
and general design.

ARTICLES - contains formal, submitted contributions (such as Pascal
philosophy, use of Pascal as a teaching tool, use of Pascal at different
computer installa~ions, how to promote Pascal, etc.)
OPEN FORUM FOR MEMBERS - contains short, informal correspondence among
members which is of interest to the readership of Pascal News.

IMPLEMENTATION NOTES ~ reports news of Pascal implementations: contacts
for maintainers, implementors, distributors, and documentors of various
implementations as well as where to send bug reports. Qualitative and
quantitative descriptions and comparisons of various implementations are
p~blicized. Sections contain information about Portable Pascals, Pascal
Variants, Feature-Implementation Notes, and Machine-Dependent Implementations.

* Volunteer editors for this issue (115) were:
Rick Marcus, Andy Mickel, Jim Miner, Arthur Sale, and Rick Shaw.

(Rick Shaw and Arthur dropped into Minneapolis to save the day!)
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Thanks for not giving up hope ...

Pascal News is alive and well ,.

Well, everyone, it's been a real struggle to get this issue done in spite of the delays
over the last 6 months. Unfortunately we1ve caused some confusion. Please note:

THIS ISSUE (#15) AND NEXT ISSUE (#16) STILL APPLY TO 78-79 SUBSCRIPTIONS!!!

In other words, if your mailing label says "RENEW JUNE 7911, your subscription has not
expired yet. Further, our pol icy states that if you join PUG anytime during an academic
year ending June 30, we will send you all 4 issues for that year. Well now, lid like

to point out that we are still in the 78-79 academic year (!), and that all new
subscriptions are being forced to that period. Why? I expect you new members want the
latest information that's available (such as this issue), and this is a 78-79 issue.

Therefore whereas we say in the policy that we attempt to publish September, November,
February, and May issues, for 78-79 subscriptions we will have had December, January,
September, and October issues. 79-80 subscriptions will start with a November issue
(#17). We'll get back on trqck eventually (I hope!). 11m sorry for the confusion.

Now let me try to explain what happened:

Volunteers do the work on Pascal News. As anyone in computing these days knows, talent
(or even mere bodies) are hard to find. With Jim Miner absorbed in standards activities
and everyone else hard at work at regular jobs, it's been just Rick Marcus and myself
holding things down. In fact from 79/01/22 to 79/04/15, mail piled up unopened, and we
were still delinquent in sending out some backissues ordered since 78/11/08! So if you

are a new member who joined during this period (nearly 800 of you!), you were the

victims of unacceptably bad service. I apologize. By 79/05/15 we had processed the
mail and mailed out backissues, which in some cases took 1 more month (79/06/15) to
arrive.

However, the next urgent task was to tidy up the PUG files (about 10000 ALL-PURPOSE
COUPONS) and update the accounting since we let things go back in May, 1978. It was
actually back then that our troubles began, because one article publicizing Pascal and

PUG in ComputerWorldgenerated 500 new members in one month (or a 25% increase in
membership in one single month!) We have only recently fully recovered. This summer
Rick and I spent one month completely straightening the files. Straightened files
(very important) allows us to process new memberships and renewals faster, because we
can eliminate duplicates and follow up questions about membership status, lost and
uncashed checks, etc.

Finally on 79/08/28, I processed all subscriptions (approximately 450) from 79/05/16
onward and mailed backissues. Only then did we begin looking at Pascal News #15
seriously.

Thanks a lot for your faith and patience--miraculously we've received zero requests
for refunds, and only 10 requests regarding what is happening. When I said in #13
that I was quitting effective anytime after July 1, 1979, I was intendingto do the
2 issues remaining for 78-79, and #15 and #16 represent the followthrough on that
commitment. Some people thought that H13 was my "swansongo"_

~
------ ------..------- -----

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



Editor's Contribution
~!1~~UQ1~;lm~

As I said on the previous page, it's been a real struggle to get this issue of Pascal News
produced. It was a hard task to face, too! Foremost is the fact that we were behind in
processing the ever-increasing volumes of mail with fewer and fewer volunt~ers. Next, event
surrounding standards activities effectively sapped all our energy (or so 1t seems!). Also
with the uncertain future of Pascal News and PUG, lots of time was spent discussing
"solutions." I found it really depressing to continue to have to cooperate with certain
peop 1e and performi ng certa i n act i viti es (e. g. someone sugges ti ng some grand future for PUG
such as a constitution and then requiring me to do all the transition work to implement 1t)
that I don't like nor believe in. I still have my regular job to do here at the comp center

Anyway, good news! With the help of Rick Marcus, and in the last week the air-borne
rei nforcements of Arthur Sa1e, Rick Shaw, and a work- 1i bera ted Jim Miner, we were able to
deal #15 a knockout blow. The next issue (#16) will be a special one on the Validation
Suite (see below) and my last one as editor. #16 should appear very shortly after this
issue and wrap up the 78-79 academic year.

I Q~; E ~ ~~ ~~;~!;~!! ~~!!l;~~\"!~; !!Qg; ~y~

(*Please see related correspondence in the.Ope~ Forum section.*). .
When we last left you, I had written an ed1tor1al and an open letter 1n #13 saY1ng that I
was quitting the editorship of Pascal News and my work informally coordinating Pascal User's
Group, and that basically there were 4 alternative futures for consideration. One of these
was a proposed con:titution provided by Richard Cichelli which included a ballot to be
returned by April 15, 1979.

I claimed then that the constitution was probably the best alternative, and that the least
1ikely alternative was to keep PUGthe same, but to decentral ize the work.

I gues s I was rea 11y wrong!

Rick Shaw (to whom ballots were to be sent) tabulated 56 votes in favor, 22 votes agains
and 2712 abstentions of the 2790 active members. 5 of the yes votes dissented on the
by-laws. Some comments written-in included: the constitution effectively shuts out
international members; affiliation with IEEE or ACMSIGPLAN was the best alternatlVe. More
than a dozen of the "no" votes were in favor of disbanding PUGaltogether.

In spite of their promises Steve lilles (SIGPLAN Chairman) and Bruce Ravenel (on behalf of
IEEE) did not send us letters to print for our consideration proposing how we might affiliat
with them, much less inviting us to do so. So much for ACMand IEEE.

I happened to go with Jim Miner to my first IEEE P770 / ANSI X3J9 Joint Pascal Standards
meeting in Boulder the last week in April, and met many people with whom I discussed PUG's
future (besides explaining our terrible workload, etc.!). The feeling by-and-large was
that they wanted to see a good thing like an independent PUG continued, and that they had
voted for the constitution because they way no other real choice, but ideally they would
like to see PUGcontinued as it is now.

There followed one of those smoke-filled-room meetings in one of the hotel rooms among Jim
Miner Scott Jameson, Rick Shaw, Rich Cichelli, and others (but not myself!) in which a
heated (and smoky!) argument raged for over 4 hours. The result was the.e~pansion of.Oavid
Barron's idea by Jim Miner: the realization that the only important act1v1ty of PUG 1S the
publication of Pascal News. Several people responded to Jim's init~ative (s~e Open Forum),
and the best news was that Rick Shaw volunteered to take over as ed1tor and 1nformal
coordinator of Pascal User's Group for 2 years. Rick is a capable administrator (whereas I
am not good at del egati ng respons i bil ity), and he has the 1uck of bei ng in a ni ce work
environment at DEC's Atlanta Regional Office with ready access to clerical facilities, etc.

Wethen realized that PUG could continue informally without a constitution and other politic
baggage. The constitution vote could then be thrown safely out--after all, 97% of the membE
did not vote! The last step was to actively decentralize the work so that Rick could avoid
drowni ng qui ckly. We then started to recrui t more secti on editors for Pascal News. The 1i,
of new volunteers now looks 1 i ke thi s: Ri ck Shaw - editor; Bob Di etri ch and Greg Marsha 11 -
Implementation Notes editors; John Eisenberg - Here and There editor; Rich Stevens - Books
and Articles editor; Andy Mickel and Rich Cichelli - Applications editors; and Tony Addyman
and Jim Miner - Standards editors. Rick will simply forward material to them which they in

turn will convert to camera-ready copy and return to Rick for paste-up. Meanwhile part of
the subscription money to Pascal News will go to pay for clerical work (under Rick) for the
mailing-label data base, word-processing tasks, printing, mailing, etc. Atlanta is the home
of Georgia Tech and Georgia State University with whom Rick has close ties.

We even got offers from the following people and organizations who have expressed the ability
to help Pascal Newsin some material way: John Knight at NASA Langley, Rusty Whitney at
Oregon Software, Marius Troost at Sperry Univac Minicomputer Operations, and Don Peckham at
Pertec. So the future is bri ght.

Frankly, at the present time it appears that Pascal News can be viable for only 2 or 3 more
years. With the exp 1os i on in Pasca 1 interest, the phrase "1 i ngua franca" is often hea rd in
reference to Pascal. The obvious impl ications of 1ingua franca are that events surrounding
Pascal will be covered thoroughly by every other computing journal and so will take over the
role of Pascal News.

In summary, we saved Pascal News and PUG from the near political demise foisted on us in 1978
when the constitution idea was born. We'll have an informal PUGwith no constitution by
golly, or we'll have a constitution with no PUG! We've just altered the policy pages in
Pascal News to protect ourselves from constitutions and politics in the future.

-

(/)

gm1Q~~

Pascal Standards The BSI/ISO standard's progres~with productive and valuable American
cooperation, has been remarkable and encouraging, proving those who have claimed such an
effort would take at least 5 years dead wrong. See Standards in the Open Forum section.

Pascal Validation Suite A new feather in Pascal's cap is the existence of a professionally
produced Val i dati on Suite of test programs to verify the standards-conformance, etc. of a
given Pascal compiler. The collection of 300+ programs can be used by implementors and
users alike to help enforce standards. See Standards in the Open Forum section. Pascal News
#16 will be entirely devoted to the Validations Suite. (/)
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Defective copies of Pascal News #14 At least one person has reported that his issue of
Pascal News is missing pages 6-14 and has pages 15-22 duplicated. If you are suffering from
the same problem, let us know and we'll help.

Eurocheques David Barron sent along this note to European subscribers: "From time to time
we are asked why we will not accept "Eurocheques", i.e. sterling cheques drawn on the
subscriber's local bank. The answer is simple. A Eurocheque for (4 yields less than {3
to the PUG bank account. The difference, more than 25%, is the charge made by our bank for
processing the Eurocheque. So please ask your bank for a draft drawn on a U.K. or Irish
bank, or pay by direct transfer into our Post Giro account (28 513 4000)." ......

lD

Pascal on Micros A large number of people have been complaining to us over the last year ,

about our blind praise and support for Ken Bowles and his group's widespread Pascal interpreter lD
for various micros popularly known as UCSDPascal. They are expressing reservations about
the lack of rel iabil ity and speed and the presence of non-standard features in UCSOPascal.
I'd like to make it clear that we don't blindly support Ken or anyone else even though we've
printed some highly favorable items about UCSD Pascal in some past issues. (For some contrast
see the checkl ist for UCSD Pascal in Pascal News#13 under DECLSI-Il.) Ken Bowles was one
of the people who helped in the middle stages of Pascal's acceptance in this country. I
might add that increasingly there is a trend among serious users of Pascal on micros to move
away from UCSD Pascal to more standard, reliable, and faster implementations.

An example is Andrew Tanenbaum's Pascal-E (see Implementation Notes), a highly portable Pascal
implementation initially developed on PDP-11 'so It produces an optimal Pascal intermediate
code called EM-I; the EM-l opti mizer on the 11 produces a full compi 1er in 20K bytes! Other
examples are Boston Systems Office Pascal and 2 "native code" compilers for the l-80 (from
Indiana University and lilog). According to Michael Rooney at BSO, their Pascal is a set of
optimizing cross-compilers for use in burning ROM's. George Cohn at Indiana University has
a compiler which can now compile itself (see Implementation Notes #13); lilog seems to have
a compiler as well (see Implementation Notes, this issue). Also be sure to watch Motorola's
Pascal on the 6BOOO and National Semiconductor's Pascal on their 2903 and 2910. _~ _
UNIVERSITY OF MINNESOTA University Computer Center
TWIN CITIES 227 Experimental Engineering Building

Minneapolis, Minnesota 55455

N
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Peter c. Akwai, SchifferstraBe 88 6000 Frankfurt/M. 70, GERMANY: "Yes, we now have a
Northwest Microcomputer Systems 85/P. This is an BOBS-based micro with 56k bytes of
user-accessible memory, builtin screen and keyboard, and 2 8-inch floppy drives. It is
distributedwith UCSD Pascal 1.4 (a bone of contentionanddisappointmenttous since
from the Bowlesbook MicrocOIDDuter Problem Solving Using Pascal we were led to expect the
II.3 release with graphics)." (*79/1/11*)

Gerald P. Allred2e, Dept. of Physics, Univ. of Missouri-Rolla,103 Physics, Rolla,MO
65401: "Wilhelm Burger recommended that I contact you concerning Pascal implementations
for IBM Systems 370 facilities. (I am particularly interested in getting his
Pascal-basedparsergeneratorBOBSW running on the University of Missouri Computer
Network, which is based on a S/370 168-158 couple.) We presently have the University of
Man! toba Version 1 compiler,but Wilhelmthoughtthat the Tobias and Cox version of
Pascal 8000 would likely be substantially better. Can you give me an opinion on this?
(If you are awareof any better S/370 version, I'd like to know about it also."
(*78/7 /14*)

James A. Anderson, Dept. of Psychology,Brown University,Providence,RI 02912: "I am
tryingto find a Pascalprogramwhich can find the eigenvectors and eigenvalues of a
real, symmetricmatrix. An implementation of the Jacobi method is fine, or any alternate
way of doing it. This is a very standard type of numerical task, so I suspect somebody
must have done it. I would also be interestedin findingout aboutprogramsfor more
general eigenvector and eigenvalue calculations if there are any around. I am doing some
computersimulationsof neuralnetworks.11 (*791'8/1*)

Floyd O. Arntz, 44 Grove Hill Ave., Newtonville, MA 02160 III am particularly interested in

Pascal implementations available on soon-to-be be available on commercial time sharing

services. Also I am considering PDP-11 or CYl8(CDC) mini applications." (*78/12/1*)

Arnold Bob, Digitron,500 Fifth Ave., New York, NY 10036 :
has UCSD Pascalbased softwarefor sale. We're especially
graphics programs, however we're also interested in

(*79/1/26*)

"We were wondering if anybody
interested in business and

other applications programs."

EdwardW. Bolton, 4253 Moore St., L. A., CA 90066: liMy interest is in implementing a
subset of Pascal on an 8080 based system (SOL) in less than 44K(bytes)." (*78/10/11*)

Father Mick Burns, St Katherine'sEpiscopalChurch,Martin, SD 57551: "I operatea 24K
Heath H8 system and am hot on the trail of a grant to upgrade to a 56K RAM and HeathDOS.
As you probably know Heath will shortly make Pascalavailableto H8 and H11 users.
...Particular interest is in CAI (Christian education)." (78/9/11*)

Richard Brandt, University of Utah, Dept. of Physics, 201 N. Physics Building, Salt Lake
City, UT 84112: "I have been runningUCSD Pascal on my Terak's since last December.
Althoughit is not a "pure"Pascal,computerscience students who have used it have
preferred it to the other two Pascal's on campus, specifically the ones on the Burroughs
1700 and DECsystem20... Our primary emphasis has been in the development of CAI
material using both graphics and animation. We have developed the following: (1) a
graphics editor; (2) a screen editor; (3) a CAI compiler; (4) a CAI interpreter; and (5)

an algebraic answer analyzer." (*78/11/15*)

Robert Cole, GTE Automatic Electric Labs, 11226 N 23rd Ave., Phoenix, AZ 85029, (602)
995-690~ent a letter on 78/10/30 soliciting help in finding a commercially produced
PDP-11 to Intermediate code to Intel 8086 optimizing compiler written in Pascal.

Lorne Cannel, University of Waterloo, Dept. of Computer Science, Waterloo, Ontario, Canada
N2L 3G1: "We would like to obtain the SLAC Pascal compiler so that we may compare its
performance and usablity to other Pascal compilers we have tried. Could you please
direct us to someone in this regard." (*79/4/10*)

Here and There With Pascal

Paul F. Fitts, INNOVATEK MICROSYSTEMS INC., Smithfield Rd., Millerton, NY 12546: "We have
an immediate application for preparing an extensive software package and wish to consider
Pascal as the program language... We are interested in locating Pascal software, such as
compilers and applications programs." (*78/10/12*)

Charles D. Foley, 4 Knollwood Lane,Cold Spring, NY 10516:
request,I wouldlike availabilityinformation on compilers
10J..." (*79/2/26*)

liTo get to the meat of the

for [IBM System/3 Model

Till Geiger, Falkensteinweg 8, D-7910 Neu Ulm, Germany: "I am just a fan of Pascal. My
knowledge of Pascal is rather limited. Last spring I started to do some Pascal
programming for about 3 months at New Ulm (Minnesota) High School. The inspiration to

use Pascal came from a Pascal News copy a friend lent me4 Compared to BASIC, it seemed
to offer a totally new field. Those three months I worked with Pascal I got little done,
because there were no books or other aids around. But I started to like Pascal and would
prefer it over BASIC. In May I leftforGermany.And MECC [MinnesotaEducational
ComputingConsortium]is unachievedhere. The school I am going has a PDP-11 but only
with BASIC. Other schoolsdon't even have computersin their school. So I have to stick
with BASIC. Maybe in the near future I will find some system with Pascal in the Ulm
area." (*79/4/23*)

Tony Gerber, etc., Basser Dept. of Computer Science, Madsen HOB, University of Sydney,
N.8 .W., 2006 Australia: "Our department has finally switched to teaching Pascal, thus

joining every other major Australian university in this regard.1I (*79/7/18*)

George w. Gerritv, University of New South Wales, Dept. of Mathematics, Australia: "At
the moment, we have several PDP-11 machines running RSX-ll, RT-11 (and UNIX part-time)
and are looking desperately for a Pascal and/or Concurrent Pascal compiler or interpreter
which will run under RSX-11D." (*78/7/17*)

J. Daniel Gersten, GeneralElectricCo., Syracuse,NY 13201: "I am running the Swedish
Pascal on a PDP-11/60 RSX-11M system. I have succeededin compilingthe compiler on the
PDP-11 for version4 and am presentlyworking on the same for version 5." (*78/11/17*)

Jim Gilbert,SystemsStructuringTechnology, 30436 N. Hampton Rd., Laguna Niguel, CA
92677: ItGet some cooperative soul to donate original copies of issues 1-8 for
reproduction at exorbitant rates for the faithful who must have them." (*78/9/30*)

Pete Goodeve, 3012 Deakin St. lID,Berkeley,
Lancas ter (P4) Pascal as the basis of a
you can guess, this needed some extensions
assembly language interface via external
we like)." (*78/11/27*)

CA 94705: "We are using the University of
real-time experiment control installation. As
to the system! (mainly consisting of an
procedures, from which we can hang any kludges

Geo£fry R. Grinton, Herman Research Laboratory, Howard St., Richmond, VA: "we are at
present using OMS! Pascal-1 under RT-11 on a PDP-11/34 and several LSI-11 systems and
AAEC Pascal 8000 on an IBM 370" (*79/4/24*)

James Hargreaves, POB 14734, Cincinnati, OH 45214: "I plan to use Pascal on 990/4 and
990/10 TI computers as well as 9900 and 770 line equipment manufactured by TI that is
compatible with the 990/4 and 990/10 cpu's. If you know of anyonein the USA who
has convertedthe DEC based Pascal and Concurrent Pascal software on the TI 990 or 980 or
960 cpu's, I would like to get in touch with them." (*78/12/4*)

J. Niel Haynie, North Ridge Data, 971 E. Commercial Blvd., Fort Lauderdale, FL 33334: "We
at North Ridge Data have recently commi tted ourselves to a major software development
effort in the Pascal language. Specifically, we will use a micro computer implementation
of UCSD Pascal in a real-time, interactive application... .One of ,our primary concerns is
the standardization of Pascal. We hope that the problems with Basic and its 50-odd
versions does not befall Pascal. This would truly limit the expansion of Pascal into its
deserved position as the IILingua Franca" of computing.1I (*79/3/16*)

Ed Johnston, 715 6th St., Rochester, MN 55901: "As an IBM employee,I am attempting to
generate some interest in Pascal wi thin the company. Few people seem to have heard of
it." (*78/12/12*)

(/)

(/)
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Here and There With Pascal

Robert s. Kirk, American Microsytems Inc., 3800 Homestead Rd., Santa Clara, CA 95051:
"American Microsystems, Inc. currently has Pascal running on our 6800 MDC's. We have a
compiler on order from the University of Tasmania for our large Burroughs B7700 computer,
and we are looking for a Pascal compiler for the PRIME 400 computer. Hopefully, your
Users Group can aid us in locatingPascalcompilersand in making this relatively young
language a standardprogramming tool at American Microsystems, Inc." (*79/1/11*)

Lea Kitchen,Comp. Sel. Ctr., Unlv. of Maryland,CollegePark,MD 20742: liVery pleased to
see draft standardin #14 especially type-equivalencedefining occurrence & for-loop
semantics."(*79/3/15*)

David A. Kohler, 1452 PortobeloDr., San Jose, CA 95118: "I love the PN idea,but find
the format a little disconcerting and difficult to read. Keep up the fine effort and
emphasizethosealgorithmsand softwaretools" (*78/12/28*)

Pierre J. Lavelle, Rua Pompeu Loureiro, N 120 APT. 602, 22061-Copacobana, Rio De
Janeiro-Brazil:"Traveling PUG memberswelcome!tI (*78/11/17*)

RichardLinton, 3027 N. Shepard Ave., Milwaukee, WI 53211: "Here at the U. W. -Milwaukee
we are using both the Navy's and U. W. -Madison Pascalsand we are currentlyrunning
evaluationsbetween the two." (*79/3/3*)

Paul c. Lust2srten, Computer Sciences Dept., U of Wisconsin, 1210 W. Dayton St., Madison,

WI 53706: "I am a thirdyear grad. student and teaching assistant at Univ. of Wise.
Madison,and have been eagerto use Pascal to teach introductory programming since I
first used it. Althoughmost of our (non-numeric)coursesuse Pascalwheneverpossible,
almostall of our introductorycoursesuse FORTRAN, COBOL, or BASIC! The only exception
to this is the version of the intro. course for potential Computer Science majors, which
uses Pascal... Also--my wife is a programmer for a company that produces data base
systems on Data General Novas. Apparently, they view the executionspeedof their
systemsas being of primaryimportance(over such other thingsas software reliability,
cost/time of development, maintenance, etc.), and don'tbelievethat .2.!!Y.high-level
language could possibly compete in this regard with the several dialects of assembly
language they currentlyuse (theircomparisonis with DG FORTRAN). Does anyone have any
statistics or convincing arguments?" (*79/1/9*)

David Matthews,ProcessComputerSystems,750 N. Maple Rd., Saline, MI 48176: IIPrinting
actual programs (PUG News #12) waS a greathelp in learningbetter (easierto read)
style." (*78/8/21*)

JimMcCord,330VeradaLeyenda,Goleta,CA 93017:"I'm a hobbyistusing UCSD Pascal.
Main interests are graphics, teaching-typeprograms and sophisticatedgames ( a la
Adventure ). How many other hobby-Pascal' ers are there?" (*78/11/14*)

Monte Jay Meldman,M. D., 555 WilsonLane, Des Plaines,IL 60016: "I am interested in
knowing about word processersand accountsreceivableand things like that on Pascaland
would appreciateany information you can give me about applications that have been
written for the PDP-11/40, RSTS/E. It really sounds like Pascal is interesting."
(*78/11/15*)

Paul Miller,Avera Technology,1643 WrightAve., Sunnyvale,CA 94087: "My company has
recently determined to use Pascal as the primary implementation language for a new
product development. Our current plan is to do program development on a PDP-11 systern
under RSX-11M and then cross-compile for the microprocessor in our product. Any
information you could send me about... DEC Pascal, or available help in starting up a
Pascal product would also be appreciated." (*79/5/7*)

Anne Mont20merv, POB 30204, Lowry AFB, CO 80230: IIMcDonnell Douglashas developeda
CHI/CAI system here on Lowry Air Force Base called the Advanced Instructionial
System(AIS). ...This system is basically an extension of the CDC Scope 3.4.3(level 439)
operating system. For the development of AIS we have developed a Pascal-like language

called CAMIL. The machine coded generater for the CAMIL language is written in Pascal.
Carnil, while intendedprimarilyfor CAI/CMIapplications,also happensto be a very good
general purposelanguagebut can be run only in the interactivetime sharingenvironment.
Until a batch versionof CA~UL can be developed, we are also using Pascal as our batch
language. It has been used primarily to create batch versions of CAMIL programs because
of the similarities between Pascal and CAMIL." (*78/10/12*)

Greg Morris, 297 Turnpike Rd., Westboro, MA 01581: "Muchto my surprise,I was able to
quickly find a job working with Pascal." (*79/3/28*)

Maurice R. Munsie, Network ComputerServices, 69 Clarence St., Sydney, Australia,2000:

"We are distibutingin AustraliaOMSI Pascal-I. A number of sales have been already made
and plans are being made for the OMSI implementors to hold workshops in Australia later
this year." (*78/7/27*)

David Nedland-Slater, 1, Buckland Close, Farnborough, Hants. GU14 8DH, Un!ted Kingdom:

"I am interested in Pascal for micro work as a real alternative to assembler. I hope
Pascalkeeps us away from nasty bit twiddling." (*78/10/3)

Niel Overton,ComputerSystems& ServicesInc.,Box 31407, Dallas,TX 75231: "Wanted- an
accounting package in Pascal. Wish to convert to target machine: TI DS990-2." (*79/9/5*)

G. Dick Rakhorst, Manudax Nederland B. V., 5473 ZG Heeswijk(NB), Holland, PB 25,
Meerstraat 7: liAsa distributor of Motorola Semiconductors Division in Holland we will
introduce within one month a Dutch-written Pascal compiler for the Motorola MC 6800
microprocessor and also will Motorolaintroducea Pascalcompilersoon for the new MC
6809 and the 16 Bits MC 68000." (*78/11/27*)

F. Eric Roberts,PerkinElmer Co., Mail Station 284, Main Ave., Norwalk, CT 06856: "I'm
introducing the virtues of Pascal to a Fortran, PL/I and assembler community, for
applications and smallsystemswork. Full marks for fantastic Pascal News." (*78/10/5*)

Robert E. ROllers, Jr., 18625 Azalea Dr., Derwood,MD 20855: Itlhave received a copy of
the Universityof Bratislava Pascal-b compiler for CDC 3500 Machines. We have been using
it for only a short time and are attempting to compile a list of differences between this
implementation and the UCSD Pascal. Hopefully by early spring we'll have something
ready." (*79/1/1*)

Antti Salava, Munkkiniemen Puistotie 17A 13, SF-00330 Helsinki33, Finland: 11... University
of HelsinkI, where I was implementingPascal-lIB compiler on Burroughs B6700. It's been
runningnow a couple of yearswithoutany fatal crashes." (*78/8/28*)

John M. Smart, SmartCommunications,Inc., 866 UnitedNationsPlaza,New York,NY 10017:
"WANTED - conversion program or part time programmer, capable of converting programs in

Burroughs extended ALGOL for B6700 into Pascalfor PDP-11 or other systems, including
B6700." (*79/8/1*)

Edward R. ~, EDN, CahnersPublishingCompanyInc., 221 ColumbusAve.,
"EDN is preparingto write an article dealing with the current interest
intention is to look at both the historical and contemporary aspects of
want to put the situation into its proper perspective." (*78/12/15*)

Boston, MA 02116:
in Pascal. Our
the situation; we

M. Thornburv,TotalisatorAgency Board, P. O. Box 3645, Wellington, New Zealand: "The
N.Z. TAB are presently designing a large-scale wagering system utilising INTERDATA
computers. We originally decided to use the RATFOR preprocessoras a front end to the
FORTRAN compiler,but feel that FORTRAN VII does not have a sufficient instruction set to
perform certain functions efficiently. We would therefore like to write our software in
Pascalif we can locatea compilerpresentlyrunningon an INTERDATA 8/32." (*79/3/13*)

Bob Wallace, Microsoft, 10800 NE 8th, #819, Bellevue, WA 98004: rtMicrosoftis developing
a microcomputer Pascal compiler." (*79/1/18*)

Marie Walter, Scientific-Technical Book and Copy Center, 17801 Main St., Suite-H, Irvine,
CA 92714: "... I am also enclosing our current bibliography on Pascal which has proved
very popular. CIT has been distributing it with their literature on the Microengine and

I get calls from allover the country from people just getting into Pascal. Item 3: I



thought you might be interested in our Pascal tee shirts which we just started turning
out. They come small, medium, larRe and can be on any background. $4.95 per."
1*79/3/23*)

~~
~~ttCHH~. BOOK CENTER

17801 MAIN STREET
. IRVINE.CALIFORNIA92714

(714) 557-8324

\' letters on blocks can be clear,
reD, Jellow, or blue *)

prices subject to change
by publishers

in California add 6% sales tax

mail orders add $1.50 postage

AllenA. Watson,The Record, 150 River St., Hackensack, NJ 07602: "The Record (a
newspaper) is not currently using Pascal on our 370/138s, but we are considering doing so
in view of a possible move in the near future to other mainframes. So what we are
looking for is general information about Pascal, advantages vs. other languages--that
kind of thing." (*79/3/2*)

Robert Williams, MicroMouse Enterprises, Box 69, Hollywood, CA 90028: III am building two
minicomputers; the first of which was up-n-running earlier this year: a DEC LSI-llwith
20 kwords RAM and two floppy drives. The second is equally powerful (or maybe more so);
it is the Alpha Microsystems AM-lOO. Pascal is to be the main software link between
them. I have not yet obtained any code, altho I have the AlphPascal Programming System
users reference manual which is a bargainat $7.50. I believethe sourcewas from UC San
Diego." (*78/10/6*)

D. J. Yates, Botany Dept., Universityof Queensland, St. Lucia, Qld, Australia 4067: "I
am running two North Star Horizons. Don't yet have Pascal-but it is on order. Very
pleased with the Horizons." (*79/3/14*)

Earl M. Yarner, 195 Varick Rd., Newton, MA 02168: ". Hewlett-Packard presently supports
FORTRAN and assembler but I hear rumoursthat they are workingon adding Pascal. I am
afraid that they will take a long time to get ready, so I would like to put Pascal

'on-line' myself, hopefully within the next year. Any advice or assistance that you or
any other member of the group can give me would be appreciated." (*79/3/19*)

Paacal In the New8

ACADS Newsletter (The Associationfor Computer Aided Design Limited,in Australia),No.
19, December 1978: "PASCAL-Everybody's Language?" A short note on the growing
popularity of Pascal, the availabilty of compilers, and how to get the Australian
Atomic Energy Commission IBM 05/ compatible compiler.

AEDS MONITOR, Apr/May/June1979: "Basic Thoughts
teaching language. The author sees BASIC as a
Pascal, and would like to see the fundamentally
programming be brought out.

on BASICII, on the use of BASIC as a
bad choice, sees hope with possibly
important things involved in teaching

Australian,

Valida tion

July 24, 1979: IIpascal programl! announcing the release of
Suite by Professor Arthur Sale at the University of Tasmania.

the Pascal

Business Week (industrialedition),April 23, 1979, pg 46: "ComputersRush to Talk to
Pascal"covers the growing use of Pascal by major manufacturers. "Pascal is now the
odds-on favorite to become the dominant languagefor microprocessors" says the article
along with many other reasons for making the switch to Pascal.

~, September 1978, pg.71: An ad for Northwest MicrocomputerSystems NMS 85 Series
which uses a likeness of Blaise Pascalas its drawingpoint. Needless to say, Pascal is
offered with the machine.

~, October 1978, pg.129: An ad for a new book entitled "A ConcurrentPascal Compiler
For Microcomputers", by Alfred C. Hartmann.

~, November 1978, pg.142: A letter entitled"READERCs PASCAL AlTERNATIVE",Which is
one reader's comparison of C and Pascal.

~, December 1978, pg.178: An ad for Cyber-Score Ine, Pontiac, Michigan, offering Pascal
softwore, mainly business-oriented.

~, February 1979, pg.185: A HELP WANTEDad for Fischer and Porter, Warminster, PA, for
software engineerswith amongother qualifications,a knowledgeof Pascal.

~, March 1979: A letter critiquing the article "Creating a Chess Player" in the
October 1978 issue,which was part of a series of articles on a chess program written in
Pascal.

Also an ad for a Pascal Engine,from Cutting Edge of Technology, pg.78.
pg.l07: A short note: "Morecompaniesjumpingon the Pascalbandwagon".
pg.59: an ad for anotherimplementationof Pascal,on Control Systems, Inc. UDS 470. It
says that Pascal has been used on their machines to control grain elevator operations.
pg.237: An ad for Oregon Software's OMSI Pascal, and how to get it.

~, April, 1979, pg.239: IIPascal versus Basic...", an article comparingPascal to BASIC.

~, May, 1979, pg.20: An ad for Western Digital's 16-bit Pascal Microengine.
pg.57: An ad announcing Pascal for the North Star Horizon.
pg.l18: A note that Microsoftplans to announcea Pascal Packageplus a note about the
U.S. Joint Pascal Standards Committee.
pg.224: A letter which opposes the bundled packaging of Pascal on microcomputers, with
UCSD Pascal as its target.

~, June 1979, pg.130: 2 short notes, one about Pascal for the 6800 and another about
the DOD's Pascal-like language,ADA.
pg.194: An articlewhich mentionsan APL interpreterwrittenin Pascal.
pg.202: An ad for 'Tiny Pascal' for TRS-80 and North Star from: Supersoft, POB 1628,
Champaign, IL 61820.

~, July 1979: In the section NYBBLES, an article about the "TINY Pascal Compilerll,
which has now been rewrittenin 8080 assemblylanguage. The compileris based on the one
published in earlier issues of ~.
pg.146: An ad for Technology System South's (Loris, SC) PascalMicroengine.
pg.169: An ad for TRS-80 Pascal (a version of UCSD Pascal), available from the FMG
Corporation, POB 16020, Fort Worth, TX 76133.
pg.239: An ad for a Pascal compiler for the 2ilog Z80. The clai.m is that it lIis often
twenty times as fast as UCSD's implementation". Available from: Ithaca Audio, POB 91,
Ithaca, NY 14850.
pg.240: An announcement for M6800 Pascal from Central Systems (Williamsburg, VA).

Central Scientific Computim~ Facility Computer Newsletter (Brookhaven) , Volume 18,no. 7,
pg.ll0: A note mentioning a 7600 version of Pascalinstalledon MFZ, which is essentialy
the same as Pascalversion 1 on the 6600.

Computer Desistfi, October 1978, pg.188: "CPU InterfacesProcessorto S-100 Bus, Providing
16-Bit Minicomputer Power and PascalI!, an announcement that there is available to the
user of Marinchip Systems M9900 CPU board, which utilizes Texas Instruments 'lMS9900
processor, both concurrent and sequential Pascal. Both compilers are converted from
those developed by Per Brinch Hansen. Marinchip Systems is locatedat: 16 Saint Jude
Rd., Mill Valley, CA 94941.

lTl



Computer DesiRn, March, 1979, pg.179: "Pascal Adaptation to Development Center Will Speed

Programming", American Microsystems will support Pascal on its MDC-100 product line.

Computer Weekly, November 9, 1978, pg.7: "Now National Opts for Pascal, the People's
Language", an article about National Semiconductors decision to support Pascal and what
National considers to be the advantages of Pascal.

Computer Weekly, May 24, 1979: "Data General Offers Pascal" Data General'sMicron, an
operating system for their 16-bit MicroNova, which comes with a Pascal compiler.

ComDuterWeekly,May 31, 1979: "DEC Pascal for VAX" about a soon-to-be-releasednative
mode Pascal compilerfor the VAX-11/780 by DEC and the Universityof Washington,plus the
fact that the Universityof Adelaide,Australia,ordered 3 VAX machinespartlybecauseof
the availability of the compiler.

Computer Weekly, (Pacific) August 10-16, 1979: Letter by Arthur Sale in response to a
quote from Cobol pioneer Grace Hopper, 'Cobolhas knocked PL1 dead and it will do the
same to Pascal'. Professor Sale asserts' that Pascal is not a "fad'''.

Comouterworld: (Many issues)ads for OregonSoftware(OMSI)PDP-11 Pascal.

Comouterworld, February 12, 1979: An ad for Sperry-Univac,Minicomputer Systems,
introducingSUMMIT. Pascal is the headlinedlanguagethat goes with the system although
there are other languages available.

Comouterworld, February 26, 1979: "Seminarto ConsiderPascal Programming"announcinga
seminar "Pascal Programming for Mini- and Microcomputers"to be held April 23-27, 1979.

ComDuterworld, March 12, 1979, pg.99: A want-ad for programmers at Sperry-Univac which
mentions of Pascalas partsof the qualifications.

Computerworld, March 19, 1979: "PascalNow on Level 6 Mini" about the availability of an
extended Pascal compiler for the Honeywell, Inc. Level 6 minicomputers. The Pascal has
shownprogrammingtime reducedby a factor of threeon small to medium sized programsand
up to 10 times for large programs compared to FORTRAN, COBOL, or assemblylanguage.

Computerworld,March 26, 1979: "Academic-IndustrialUnion Ends in VAX PascalI!about the
University of Washington and DEC's cooperativeeffort to produce a Pascal compilerfor
the VAX-ll/780.
pg.51: "Pascal Ready for Eclipses under AOS", about the availability of a Pascal
compiler from Gamma TechnologyInc. ,for use on large scaleData GeneralCorp. Eclipse
minicomputers running under AOS. Also, on the same page "Package Backs PDP=11
Transaction Processing", about Cytrol's (Edina, MN) CSS-11 package for PDP-11' s providing
transaction,databaseand communication processing allowing applications programs written
in Pascal.

Computerworld, May 14, 1979: "DOD Stops Work on 'Red' Gives Go Ahead to 'Green"', about
the progressof the DOD's study of the 'Red' and 'Green' languages. Green was chosen and
is to be calledADA, after Lady Ada Lovelace, who assistedCharlesBabbage.

ComI>uterworld, May 28, 1979: "Languages, Operating System Available for DG Micronovas",
aboutData GeneralPascal for the MicroNovas, plus a want ad for programmers at Control
Data in St. Paul, MN who must know Pascalamong other qualifications.

Computerworld,July 16, 1979, pg.41: "LawsuitCould Set Dangerous Precedent", an editorial
which mentions the use of Pascal over FORTRAN.

Computerworld,July 23, 1979: "Apple Offers Users Plug-In Pascal Option", about the
"LanguageSystem"on Apple computers, a plug in option for the Apple-II that allowsusers
to develop software in Pascal. The package is availableat your Apple dealer.

Computerworld, August 6, 1979: "PascalNow Available for Zilog Z80 Systems",announcing
Pascal for Zilog Z80 sytems, available from Zilog at 10340 Bubb Road, Cupertino CA 95014.

ComDuterworld, August 13, 1979: "Pascal/B002 Development Package Debuts",an announcement
of the Pascal/B002 UniversalProgram Development Package, a softwareproduct designed for

use with the Tektronix, Inc. B002 Microprocessor Development Laboratory, by the Pascal
Development Co., Suite 205, 10381 S. DeAnza Blvd., Cupertino,CA, 95014.

Computerworld, August 20, 1979: "Pascal Runs on DG Units", announcing the first in a
series of five implementations of Pascal for use on Data General Minicomputers, developed
by Rational Data Systems, 245 W. 55th St, NY, NY 10019.

ComDuterworld (Australian), August 3, 1979: Announcement of the availability of the
Validation Suite for Pascal, developed in Australia and England. "Validation Suite for
Pascal".

ComDutin2 News (Computing Services, Northern Illinois University) J December 1978: An
announcement of the installation of the University of Manitoba Pascal compiler for the
IBM 360/370.

Computin~ Europe, AprilS, 1979, pg.1: "Pascal Draft Breaks US Language Grip", describes
the British Standards Institutions leadership under Tony Addyman for an International
Standard Pascal.

Computin~ Europe, March 29, 1979: "Pascal is Top of
Pascal for trainee programmers. The results of a
justified choice for a language to learn programming.

the Class II, concerning the use of

study have shown Pascal to be a

Computin~ Europe, April 19, 1979: "Floreat Pascal" a letter from C. A. G. Webster
referencingthe previous article'Pascal is top of the class', and after 6 years and 500
students agreeswholeheartedly.

Computin~ Europe, May 3, 1979: An article on the rapid acceptance ()f
Pascal in Australia.

Computin2 Europe, May 24, 1979: "DG Offers 'Fast Pascal' on two Major
Systemslt,announcement about an across the range compiler for Micronovas to Eclipses,
which is according to a spokesman '...not much of a gamble. If you look at high level
programminglanguagesavailableon mini-based machines, there is not much choice'.

Computing Europe,August 6, 1979: "Australia Loves Pascal", a short note about the rise in
the use of Pascal in Australia.

Data Communications, March 1979, pg.16: "High-levellanguage attracting new commercial
users"An article concerned with using Pascal for data communications,with Sperry
Univac's Summit operating system used as an example.

Datamation, July 1979: IIPascal Power", a collectionof 4 articles on Pascal,dealingwith
Pascal's future, its use by the DOD, Pascal's structure, and its uses with micros and
minis.

Datamation, August 1979, pp.166-172: Announcements for Apple II Pascaloption,21log's new
Z80 Pascal compiler, and DigicompResearch's new Pascal 100 system.

Diebold Research Pro~ram Document Number T23-V111i: Titled "Trends in Systems Software:
1985, 1990, 1995", on page 30 has a short shot at Pascal. The document is marked
"Confidential-ForClientUse Only", so I did not take the liberty of copying it. (John
K. McCandliss)

Dr. Dobb's Journal Q!. Computer Calisthenicsand Orthodontia, February 1979, no.32, pg.29:
A fairly complete Pascal bibliography by Mike Gabrielson.

ElectronicEn2ineerin2Times,May 28, 1979, pg.10: An articleabout Pascalbeingused on 3
major minicomputersby DEC, Data General,and Texas Instruments.

ElectronicEn2ineerinlit Times, June 25, 1979, pg.30: "PascalTouted by Engineers As Help
For High Software-Development Costs, But Not Seen As Panacea", which discusses the
advantages of Pascal to engineers, and also discussesthe flawsof Pascalimplementations
at this point.

ElectronicEne:ineeriQg. Times, Aug 20, 1979: "Plethora of PASCAL PossibilitiesProvidedEor
Data General Users", gives information on how to obtain Pascal for Data General's



advanced operating system. developed by Rational Data Systems.

Electronics. December 21. 1978. pg.6: "Obeisanceto Pascal Inventor".a letter from
Niklaus Wirth. explaining his choice of the name Pascal for the language.

Electronics.June 7. 1979: The cover article "Putting Pascal to Work". is about the
adaptationof Pascal to Texas Instrumentsmachines. Part 2 of this article covers the
microprocessorversionof TI Pascal.

Electronics.August 16. 1979. pg.33: A notice that Softechhas acquiredcontrolof UCSD

Pascal.

Florida State University Computer Center Newsletter: A note that release 2.3 of the E.T.H.
Pascal compileris going up on June 11. 1979.

ICCC (Imperial College. London Computer Center Newsletter).March 1979: "Programming
Notes-Pascal".a shortnote about the increaseduse of Pascalat ULCC. followedby a few
referencesto Pascal.

Intelli2entMachines Journal. February 28. 1979: "New Micro Offers Pascal in ROM for
OEM' sf!. another announcement for CSI Microsystem's (Kansas City. KS) liDS 470 computer

wi th Pascal.

IntellillentMachines Journal. April 18. 1979. pg.8: "Pascal Advancement Society of
California".an announcmentof a group for the exchangeof informationabout Pascal. It
shouldbe notedthatthisgroup is not PUGCaliforniastyle.but rathera localgroup
that hopes to have its members cooperate.to obtain Pascal systems and programs. For
information contact Mark Gang. 2262 Fairvalley Ct.. San Jose. CA 95125.

Interface ~. June 1979: The first in a series of articles entitled "The Pascal
Notebook".the othersfollowingin July and August. The article is a tutorialon Pascal
and may be of interest to those just learning programming.in particularPascal.and
especiallyto studentswho are for the first time learningto programin Pascal.

MACC NEWS f13(University of Wisconsin. Madison Academic Computer center) January 1979: An
announcement of a new OW-Pascal release for the Univac 110R.

MICC Dhit, (Middle Illinois Computer Cooperative Newsletter) January 1979, pg.3: An
answer to the question"How do I formatoutputfrom a PASCALprogram?"

Minicomputer News. November 9. 1978. pg.24: "LSI Chip Set Directly Executes 16-Bit Pascal
Application Code". another announcement about Western Digital's Pascal Microengine.

Minicomputer News. February 1. 1979. pg.20. pg.30: "Sperry Opens V77 Minis to Pascaill. and
"Micro Offers Pascal in promll. another CSI minicomputer announcement.

Mini-Micro Systems. November 1978. pg.10: "Jumping on the Pascal Bandwagonll. an article
what many companies are doing with Pascal.in this case all manufacturersof micros.

Mini-Mic-LQ.. Systems. March 1979: IIPentagon to Debut ADA; Commercial Vendors Wary", about
commercial vendor reactionto ADA.

Mini-Micro Systems.May 1979. pg.10: A letter entitled "Disenchanted with Pascal". in
reaction to the above mentioned article "Jumping on the Pascal Bandwagon". which claims
that Computer Automation has a better language (ALAMO) than Pascal, and that Pascal is
obsolete.

The OEM Computer Newspaper. November 7. 1978: "Pascal Takes Offlt. a short article about
the success of Pascal.

Sandia ComputinRNewsletter,No.OS/1979. May 1. 1979: "Pascal on NOS". an announcement
that Pascal-6000is availableon NOS for for the CDC 6600.

Scientifi~ America1!.. August 1979:

of Pascal. the other an ad for
available to users of the Apple.

Two ads. one for Oregon Software (OMSI) and their use
the Apple Computer. which mentions that Pascal is

SiliconGulch Gazette.March 28. 1979. pg.2S: "Pascal:An AggrressiveYoung Language the
Way Up". announcements for Pascal presentations at the Fourth Annual West Coast Computer

Faire in San Francisco. May. 1979: Tom Pittman. a user of Western Digital's Pascal
Microengine. Jack Sharp for Varian Research.and Marie Walter on the Midwifing of a
Pascal Standard.

Small Systems World. August. 1979. pg.32: An announcement for Pascal accounting software
by P.S. Inc, Fargo. ND.

UMD Computer Center Newsletter (U of Mirmesota. Duluth). February. 1979. pg.5: An
announcement that Pascal-6000Release3 has been installedon their Cyber 171.

WSU CCN(Washington State University Computer Center Newsletter). April 3, 1979. pg.4:
"Pascal Under the Batch Monitorl1. a notice that Pascal 8000 is now available on the
Amdahl 470.

Pa.cal and Teaching
We've received good response to this new section; unfortunately, in spite of 3 good contributions
for this issue, we decided to postpone them to issue #17 so that we can save space here. Sorry.

Ada (ALIAS DoD-l) (ALIAS Green)

Many PascalUsers are askingaboutAda. How good is it? Is it just like Pascal only
better? When will we see it? Well. back in the heart of Pascal country we have analysed

Ada. and we regret to say that its resemblance to Pascal is so slight that we may not

devote any more space in Pascal News to it after this. Ada is a very large and complex
language, which should be illustrated by the following statistics. There does not exist

as yet any compiler for it. and what such an implementation would look like is not

certain. It has the declaration-before-use feature of Pascal which was intended to allow

one-pass compilation, but rumour has it that seven passes through the symbol-table may be

necessary to resolve potential ambiguities of the overloading. The resolution of

overloading ambiguity is too complex to document, so probably programmers will have to

leave that to the compiler to resolve. Who wants to go back to languages that can't be

unders tood?

To quote Charles Bass. general manager of Zilog's t-1icrocomputer Systems Division: IIAda

will become a millstone around our necks" (Mini-Micro Systems, March 1979).

Edsger Dijkstra prophetically said that he hoped that Pascal was not better than all its

successors. He may have been right to worry.

Size of Defining Document

190 pages
(Pascal J&W = 35 pages, ISO draft standard 43 pages)

Number of Reserved Words
62

(Pascal = 35)

IIFeatures" of Ada

Generic procedures, overloading of identifiers and operators. confusing

abstraction and representation for real types.

much syntactic sugar.

too many ways to do the same thing. No sets! No files or sequences in
the Pascal sense.

Yet another bizarre set of operator precedence rules. Optional omission

of actual parameters (coupled with two sets of parameter association

syntax and default values). Ability to freely specify representation of

abstract notions without separation of concerns.

-
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Fi rst author Coverage of Pascal

Bowles fair
Conway poor
Findl ay good
Grogono very good
Jensen good
Kieburtz poor
Rohl good
Schneider fair
Welsh very good
Wil son good

Alagic fair
Coleman poor
Wirth(l973) fair
Wirth(l976) good

Purpose of Ada
Acceptance by DoD as
other applica tions.
even though the very
mind.

a uniform programming language for real-time and
So far only the US Army have shown interest,
complexity of Ada should appeal to the military

Perhaps the biggest shame is that a beautiful name like Ada, and a woman like Lady
Lovelace, should be associated with such an insensitive creation.

Letter to the Editor,
Australian Computer Bulletin. 27th August, 1979

Programming Language Ada

Keen watchers of the U.S. Department of Defence will have been observing the
progress of the High Order Language Commonality program. Starting in 1975 and
progressingthrough a seriesof specificationsknown as Ironman,Steelman,etc,
the U.S. DcD has now arrived at a draft of a new programming language called
Ada after Ada Augusta, Lady Lovelace, the first programmer.

A copy of the specification, for those interested, is available from

Association for Computing Machinery, Inc.,
P.O. Box 12015,
Church Street Station,
New York, NY 10249 (US $ 22.00)

as Volume 14, Number 6, June 1979, Parts A & B of SIGPLAN Notices.

Ada is stated as being heavily influenced by Pascal. I must say, however,
that I found this heavy influence rather hard to detect on reading the documents:
to me it seems to clearly and definitely belong to the Algol 68, PL/I or C class
of languages in size, features, and basic principles. Apart from a few
concepts, the resemblance to Pascal is more like a parody.

The Department of Defence have, of course, solicited comments on the draft.
Since it would be very improbable that they would change it substantially, it
seems likely that a slightly modified Ada will become a Defence standard in
1980. This means that it will be important in the U.S.: I now have consider-
able doubts that its influence will be as widespread elsewhere (or in industry)
as some people have predicted. However I may be wrong - there is no limit to

the extentto which we ig~oreflaws. and Fortran77 stands as mute witnessto
that fact.

Arthur Sale,
Professor of Information Science.

Books and Artlcl..

{UnfortunatelyI did not collect, forward, or organize materials in time for Rich Stevens to
have the slightest chance to produce his regular section. Look for a burgeoning section in #17.}

Pub1i shi n9 success story

The Pasca 1 User Manua1 and Report by Jensen & Wirth has now sold more than
60,000 copies. We understand that this includes a bulk purchase of 10,000
copies by Apple Computer Inc, and a similarly large quantity by National
Semiconductor.

A1so in the bi g sell i ng stakes is Pr09rammi ng in Pasca 1 by Grogono, whi c h
has sold over 35,000 copies, with a single order of 10,000 copies going
to Motorola.

Book Revi ews

We understand that Jan Hext, Basser Department of Computer Science, University
of Sydney, New South Wales 2006, Australia, has written a comprehensive review
of all the Pascal textbooks now available which is to appear in a special issue
of an Australian journal called Microsystems. We hope to get permission to
reprint Jan's article in Pascal News, but in the meantime we can only extract
the citation and one column of a table of comparisons.

Introductory books:
Bowles, K.L., !kcJr.oeomfJ'Lte/t PfWb£em Solving LWing P,uea£, Springer-Verlag,

New .ork, 1977, 563 pages, $A 11.45
Conway, R.W., Gries, D. and Zimmerman, E.C., A PWe/t on PiUea£, Winthrop

Publishers Inc., Cambridge, Mass., 1976,433 pages, $A 14.75
Grogono, P., PfLogMmming in PiUea£, Addison-Wesley Publishing Inc., 1978, 359

pages, $A9.95
Jensen, K. and Wirth, N., PiUea£ U~e/t Manua£and RepoM:, Springer-Verlag,

Berlin, 1974, 170 pages, $A 8.70
Kieburtz, R.B., Sbtue:tuJted PfLogMmming and PfWb£em-So£ving with PiUea£,

Prentice-Hall Inc., Englewood Cliffs, 1978, 365 pages, $A 14.75
Rohl, J.S. and Barrett, H.J., PfLogMmming via PiUea£, Cambridge University Press,

in press, about 250 pages.
Schneider, G.M., Weingart, S.W. and Perlman, D.M., An In:/:lwdueUon to PfWgfLamming

and PfWb£em-So£ving with PiUea£, Wiley & Sons Inc., New York,
394 pages, $A 21.25 (hard-cover), $A 13.15 (soft cover).

Webster, C.A.G., IntfLodueUon to PiUea£, Heyden, 1976, 129 pages, $A 13.75
Welsh, J. and Elder, J., IntfLodueUon to PiUea£, Prentice-Hall Inc., Englewood

Cliffs, in press, about 220 pages, $A 13.95
Wilson, J.P. and Addyman, A.M., A PlLaeUea£ IntfLodueUon to PiUea£, MacMillan

Press Ltd., London, 1978, 148 pages, $A 9.95
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Advanced books:
Alagic, S. and Arbib, M.A., The Vuign On Well-StfLue:tuJted and COMeet PfLogfLam~,

Springer-Verlag, New York, 1978, 292 pages, $A 13.60
Coleman, D., A StfLue:tuJted PfWgMmming AppfWaeh to Vata, MacMillan Press Ltd,

London, 1978, 222 pages, $A 13.75
Wirth, N., SyMema:tie PfLogMmming: An I ntfLodueUon,

Englewood Cliffs, 1973, 169 pages,
Wirth, N., MgOfLithm4 + Vata StfLue:tuJtu = PfWgJuulv.\,

Englewood Cliffs, 1976, 366 pages,

Prent i ce-Ha 11
$A 23.75
Prenti ce-Ha 11
$A 26.95

Inc. ,

Inc. ,

Coverage of books, taken from review



Conference. and Seminar.

I apologize for the negative impact that tardiness has on this section. John Knight, for
example has now been stale-dated twi ce regardi ng hi s PUG-ACM SIGPLAN conference sess i on
announcements. Below we have reports from the PUG/SIGPLAN meeting at ACM'78, the DECUS
New Drleans meeting, the Australian Computer Science Conference. Next time I'll have the
sunmaries from the French AFCETsub-group meetings on Pascal (belatedly - sorry). First,
though we have news of seminars presented to teach Pascal primarily to professionals in the
iodustry, followed by a list of upcoming conferences.

Seminars

The Polytechnic Institute of New York's Institute for Advanced Professional Studies is
presenti ng seminar/workshops on Pascal Programming for mini and microcomputers in Boston
on October 22-26, 1979 and in Palo Alto on December 3-7, 1979 for $600. For more information
contact George Poonen at (617) 493-3537 or to register write to: Institute for Advanced
Professional Studies, One Gateway Center, Newton, MA02158. Phone: (617) 964-1412 (Donald French)

Vince Giardina by now must have information about a series of IEEE workshops on Pascal.
He works out of the IEEE central office in New York City but the phone number I have is
(201) 981-0060 x174 or 175 (which is in New Jersey). He was also looking for instructors
for thi s course.

Integrated Computer Systems, Inc. has a "learning tree" (TM) 4-day course on "Pascal:
Progranming in the Structured Language". The course dates are: October 9-12 in San Diego,
October 16-19 in Washington, DC, November 6-9 in New York City, November 13-16 in Boston,
and December 4-7 in Los Angeles. A related set of courses are being taught on "Structured
Programming - Scientific and Engineering Applications" The Pascal course is $795. To
enroll write to: Integrated Computer Systems, Inc., 3304 Pico Blvd. P.O. Box 5339,
Santa Monica, CA 90405. Phone: (213) 450-2060 or to 300 N. Washington St. Sui te 103,
Alexandria, VA 22314. Phone: (703) 548-1333. Ken Bowles is the course instructor.

Software Consulting Services is also offering seminars by Richard and Martha Cichelli:

Software Consulting Services
901 Whittier Drive

Allentown, Pa. 18103
[215] 797-9690

July 12, 1979

Dear Andy:

We have planned the following semina rs which may be of
interest to your readers.

October 17-19, 1979

A seminar/workshopentitled "An Introduction ~o Pasc9.1
Programming". Taught by Ficr.ard J. Cichelli and ;.'Ertie
J. Cichelli. Includes hands-or. Pascal pr0gr~IT~lng ~cr~chcr
sessions as well as group and .:ndlv1.'iual instruc0ion. 'rhe

class will err.phasize learr.ing the basics of [oC)d progr".1;nr.-,ing
in Pascal and learning them right! Ciass size is limi~"d.
1~ree days. For mOr~ inrormatlon contact ~oftwarp Con3ultin~
Services, 901 Whittier Drive, fl,llentC)wn, PA HHc.3 (;>15) ,!,)'{-J69G.

Novembe r 14-16, 1979

A seminar/workshop enti tIed "Advanc'Od Programming
Techniques Using Pascal". Taught by Richard J. CichelJi
and Martha J. Ciche111. Requires a basic knowledg" of
the Pascal language. This class wIll rpfine the skills
of Pascal progranuners and teach them ho.. to buIl:i a
comprehensive and effective Pascal-based software development
environment. The emphasis will bc or. signIficant prograrruning
exercises blended with group and individual instructiop.
Class size is limited. Three days. For meTe 1 nf"rm:Hicm
contact Software Consul.ting Service", 901 hittler DrivE,
Allentown, PA 18103, (215) 79(-9696.

~)ince re ly,

J//f'4/Uw!~
Martha J. Ci che ill

Australian Seminars

Arthur Sale,told uS,of tW? seminars in Australia that he had been involved with.
One was a. flVe-day 1ntenslVe seminar held by his Department at the University
of Tasmanla, and the other was a two-day professional development seminar
organlZedby the Australian Computer Society in Melbourne, Victoria. Pascal
News acqu1red about 60 new members from these seminars, and even more people
were exposed to Pascal's elegance.

Arthur also said that he had given part of an evening seminar with Michael
Rooney of the Boston Systems Of-:ice. Whic~ was attended by around 450 engineers
'nvolved.'~ m1croprocessor appl1cat1ons 1n Australia. The interest in Pascal
was. suff1c1ently great that the University of Tasmania was planning another
sem1nar addressed to professional programmers for February 1980.

Upcominq Conferences

IFIP in 1980 will be held one week in Tokyo and the next week in Melbourne Australia. We
don't know of any attempts at a Pascal "interest group" session, but we're sure one will
spontaneously occur.

The ~~ll DECUS meeting should be held in San Diego, and John Barr expects that issues such as
comp1 er.perform~nce, Pascal standards, implementation techniques and Modula/Concurrent
Pascal w1ll be d1scussed.

Below is the announcement for ACM
'79. If you have a talk, contact John Knight anvwav eventhough you will be reading this late. ~

Dear Andy:

An informal evening session devoted to PASCAL will be held at the 1979 ACM
conference which will take place October 29-31, 1979, in Detroit, Michigan.
The session will be sponsored jointly by SIGPLAN and the PASCAL Users Group,
and will be very similar to the session held at the 1978 ACM National Con-
ference. The purpose of this session is to allow all conference attendees
who are interested in PASCAL to get together and interact.

This is not a technical session in the usual sense... However
f in order to

convey the most information, it will consist, at least in part, of a series
of short presentations (i.e., approximately 10 minutes) on PASCAL related
topics... A presentation can address just about anything related to the
language and its software; e.g., experience with PASCAL, tools for PASCAL
programing, implementation, etc. Anybody who is planning to attend ACM

'79and who is interested 1n making a presentation should send a short descrip-
tion of what they will discuss by September 1 to:
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John C. Knight
Mail Stop l25A
NASA Langley Research Center
Hampton, Virginia 23665

Presenters will be informed of their selection by September 15..

The purposeof requestingdescriptionsis ~ to performany refereeingor
technical judgment, but merely to allow a balanced program to be prepared
for the limited time availablelr

NI\SI\

John C. Knight
Programing Techniques Branch
Analysis and Computation Division

National Aeronautics and
Space Administration

Langley Research Center
Hampton, Virginia
23665

Conference Reports

The Second Annual Australian Computer Science Conference was held in Hobart, February 1-2,

at the University of Tasmania. Pascal was a recurrent theme in several papers.

Jeff Tobias gave a talk "A Malleable Multiprocessor" about extending Modula for

driving 3 Intel 8086 micros.
Jim Welsh gave a talk on "Pascal Plus" about extending Pascal for current processes.
Marshall Harris gave a talk on "A Structured Programming Interpretable Instruction
Language

-
or -Against Patriarchal Prograrrming Languages" about SIPSIL, an

Alternative to Pascal.
- JeffRohl gave a talk 'On Sets in Programming" about applications with Pascal sets.
- A. M. Lister gavea talk on "Constructive Proofs of Monitors" providing experience

with Pascal-Plus.
The text of the invited papers (4) to this conference appeared as Volume1 ~Iumber 1 of a
new Australiancomputer science journal called the Australian Computer Science Communications.
Also included were the prepared texts of the Panel Discussion by Arthur Sale, Jeff Rohl, and
John Bennett on "What is Computer Science?". A report was included on computer science in China.

Thi s conference demonstrated the vita I ity of computer sci ence research in Austral i a and will
definitely become a respected institution. - Andy Mickel

TheSIGPLANCompiler Construction Conference was held in Boulder on August8-10 and papers
were presented on some Pascal topi cs:

Gilbert J. Hansen, Gerald A. Shoults, and Joe Cointment of Texas Instruments
9ave a talk on "Construction of a Transportable, Multipass Compiler for Extended
Pascal"
Richard J. LeBlanc of Georgia Tech and Charles N. Fischerof the University of
Wisconsin gave a talk "On Implementing Separate Compilation in Block-Structured
Languages" which gives examples using the Pascal 1100 compiler.
Richard L. Sites and Daniel R. Perkins of UCSan Diego gave a talk on "Machine-
Independent Pascal Code Optimization".
Phi1i P A. Nelson of Lawrence Livermore Labs gave a talk on "A Compari son of
Pascal Intermediate Languages"

Theproceedings of this conference appeared as SIGPLAN Notices Vol 14 No 8, August, 1979.

Another rich conference was held in Sydney during September 10-11 being a Symposium on
Language Oesign and Programming Methodology sponsored by the Austral ian Atomic Energy
Corrmiss i on and the Univers ity of NewSouth Wa1es. Theconference was organ i zed by Jeff
Tobias and papers covered the whole range of topics from algorithms to data structures,
practice and experience. Invited speakers were Niklaus Wirth and Dennis Ritchie.

Report on the DECUS (Di,;ital Equipmenc Corp:>ration Users Society)
Pascal SIG (Spec~l.-I..'1.~restG.r:2~__~_________

by Richard J. Cichelli

This is a second hand report of the activities of tne Pascal SIG meet1n6
at the Fall, 1970 DECUS s~.mposium. It is uased or,conversatiuLs wi"h
John Jobst (also of ANPA/RI) who attended as PUG liaison and cnaJ.red a
standards workshop.

John Barr (Department of Computer Science, University of Montana,
Missoula, Montana j9b12) is chairman of the 1200 memoer Pascal SIG.

The SIG's standards subconunittee reviewed many su"gested "enhancements"
to Pascal. The conunendably short report of the s:>beorrunit tee is presented
here in full.

PROPOSE_D PASQ.~I,_S.TAN~_Ii.J?

We propose that the DECUS S ta:ida!.,~for the language PASCA L
be as follows:

PASCAL is that lan6uage defined in the "PASCAL USER MANUA;:' AND

REPORT", with the following two modifications:

1) the addition of the reserved word "forward", to allow two
or more procedures or functions on tl1esame level to call
each other.

2) a method of specifying the parameter list for procedure or

function parameters which are passed oy name. This will
allow the full type checking of parameters at compile time
for all procedures and fune tions which are used as paramete rS.

In addition to these modifications to the definition of PASCAG,
the following additional conventionalized extensions are sUO-seuted:

1) a means of defining "flexible" arrays. The method of choice
is that which was presented by Ch. Jacobi in the Septemuer
1976 Pascal Newsletter.

2) the "otherwise" construct in the case statement.

3) a method of relative record I/O. It will be either a
predefined set of procedure( s) and/or function( s) or aro
extension of the array mechanism, possibly uSing the keo
word "slow".

4) the addition of the reserved word "external". This will

allow a standard means of accessing separately compiled
subprograms and libraries.

j) the expansion of the concept of constant denotation to include
the definition of structured constants. This requires a
modification to the syntax of PASCAL so that constants may
De defined after types are defined. The cyclic nature 01 t'1is

modification may lead to undefined identifiers. It is
suggested that each of the constant, type and var groups
be self-consistent to control the problem.

6) the predefined procedures of reset and rewrite to associate

system file names with the PASCAL file variable.
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We also suggest the continued discussion of:

the problem of functions being able to return only simple
type results.

the comparison of structured types other than alfa (packed
array of char) on at least the equality/inequality level.

We also suggest that the following not be considered as part of
the language PASCAL:

1)

2)

1) strings

2) module type encapsulation

3) concurrency

4) additional standard types (other than complex)

5) real time process control

The following excerpt from the DECUS U.S. Board Meeting Report which
quotes Mark Lewis, DECUS U.S. Special Users Group Coordinator, shows
some of the political problems within DEC and DECUS regarding Pascal.

SIGs By Any Other Name

It appears that DECUS U.S. has SIGs of two very distinctive types:
(A) The Sig that organizes into a somewhat powerful force users of
a particular subset of Digital products, and (B) the SIG that attempts
to service users with common interests that are not represented by
a particular subset of Digital products. Among the former are the
traditional product-based SIGs such as the 12-BIT, RSTS, RSX-ll/IAS,

RT-ll and SIG 18. (The DECsystem-lO/20 Group is properly speaking
a member of this first group). Among the latter are such diverse
groups as BIOMEDICAL, PASCAL, TECO, and many others. Only a few
SIGs represent the special case where the group attempts to serve
areas that represent a gloDal interest and a product interest. (The
DBMS SIG is an excellent example of a failure to fit the dichotomized
pattern since it attempts to service those users who use some sort
of DBMS and also attempts to serve as a representative for the users
of DBMS-ll).

The SIGs of the first type generally have a more powerful influence
on ilECUS, since they represent the largest users of DECUS resources
(in terms of Symposium space/time apd newslettec pages), and they
are the groups to which Digital must maintain formal 11aison. In

fact it is the need for formal liaisons between Digital and the SIG
that discriminates between the two types. Thus, DBMS clearly belongs
to the first group because Digital must provide (a) formal counterpart(s)
to the SIG while PASCAL clearly belongs to the second group since
no purpose'is served by having a formal Digital Counterpart to the SIG.

In general this Board has been very liberal in recognizing new SIGs
without regard for the potential demands that SIGs might make on
DECUS resources. I now believe it is time we recognized formally
that not all SIGs are created equal and that the best method of
distributing resources must favor those SIGs in which Digital has
an investment. The SIGs in the second group are really camp followers
that would never have been organized had not DECUS become a convenient
way of reaching a large number of users. Thus, to use my favorite
example, the PASCAL SIG has no rationale for coming into existence

within DECUS, with its access to users
via a relatively inexpensive process.
members for access to the PASCAL SIG's
of the (non-DECUS) PASCAL USERS GROUP.

of a very popular processor
Compare the costs to DECUS
newsletters with the costs

Of course Pascal is the only popular high level language which runs
with any compatability or reasonable efficiency on PDP b's, II's,
10's, and 20's. Possibly the fact that it also runs well on PDP 11
UNIX systems and other non-DEC software environments makes DEC somewhat
wary of the Pascal SIG. (It is the fastest growing SIG and it 1s the

third largest.) Whatever the reasons for DEC's failure to wholeheartedly
support Pascal, the proposal by DEC's representative on ANSI X3J9 that

there be a five year delay in Pascal standardization was firmly
rejected. Certainly Pascal users on DEC equipment will welcome the
earliest standard possible.

A Report on Pascal Activities at the
NewOrleans 1979 Spring DECUS Symposium

Bill Hei debrecht
TRW DSSG

One Space Park
Redondo Beach, CA 90278

The 1979 Spring Digital Equipment Computer Users Society (DECUS) U.S. Mini/Midi
Symposium was held in New Orleans on April 17-20. Following the trend set two years
ago when John Barr (Pascal SIG chairman) resurrected the Pascal SIG, we had a number
of interesting and very well attended Pascal sessions, including an excellent paper
given by Kathleen Jensen.

The first Pascal session was held on Tuesday, April 17th, and consisted of
Digital's Education Computer Systems Group product announcement of VAX-ll Pascal.
This product is the University of Washington Pascal compiler, developed under the
leadership of Dr. Helmut Golde. The speakers at the meeting included Dr. Golde,
Dr. Marvin Solomon (U. of Wisconsin, test site for the compiler), Leslie Miller
(Digital Central Engineering), and several Digital managers. The compiler, which was
bootstrapped from the CDCPascal compiler, will probably be available in late 1979.
Execution time of compiled Pascal programs is roughly 1.6 times longer than Fortran
programs using Digital's optimizing Fortran compiler. While the VAXPascal compiler
has a number of extensions, Leslie Miller mentioned her desire to remain compatible
with the standard. This compiler represents Digital's entry into commercial support
of Pascal.

Tuesday evening, Barry Smith of Oregon Software gave an introductory tutorial
on Pascal. Several hundred people attended this very popular session.

On Wednesday morning there was a session on Pascal standards, led by Justin
Walker (Interactive Systems), Leslie Miller, and Barry Smith. (Justin was the
convener of the first ANSI X3J9 meeting in December 1978, and Leslie and Barry are
both members of X3J9.) The speakers expressed their support of the proposed BSIIISO
standard, and stated their expectation that it would succeed as the international
standard. Some of the detail s of the draft were discussed, and there were many
questions and comments from the audience.

Wednesday afternoon Leslie Miller gave a more detailed presentation on the
University of Washington VAXPascal compiler. The responsibilities for the project
are as follows:
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. Digital - project management, documentation, and technical assistance.

. U. of Washington - compiler development.

. U. of Wisconsin - testing.

The emphasis has been on educational use, and keepi~g down the cost of runnin~ the
compiler. Leslie also discussed some of the ex!enslons (such a~ double and slngle
precision reals, exponentiation operator, dynamlc ~rrays, descrlptor parameters,
otherwise in the case statement, etc.) The extenslons can be flagged as such through
the use of a compiler option.

A presentation by James Spann, Gordon Smith and Roger Anderson of Lawrence
Livermore Labs was schedul ed on "LSI-ll Writeable Control Store Enhancements to UCSD
Pascal". Unfortunately, I was unable to attend this interesting session because of
a session conflict.

The next Pascal session on Wednesday afternoon was Kathleen Jensen's paper,
"Why Pascal?", which I though was the highlight of the entire symposium. Kathleen
worked for three years with Niklaus Wirth at ETH in the early 1970's as a research
and teaching assistant. She also taught Pascal, worked on some of the compiler imple-
mentation details, and of course is the coauthor of the Pascal User Manual and Report.
Kathleen spoke about the development of Pascal, its motivation and influences, and
gave examples of its use. She discussed the advantages of using Pascal, from both a
programmer's as well as a project leader's viewpoint. About 400-500 people attended
this session, and Kathleen received a rousing applause at the end of her talk. Kathleen
has been employed at Digital since leaving ETH.

Thursday morning the Pascal sessions began with an applications panel discussion
led by Linda Carlock of Hughes Aircraft. John Collins of 3M described an "include"
preprocessor and a text file inspection program he wrote. Thomas Mathieu of Battelle
spoke. about an B086 cross assembler and associated software, all written in Pascal.
And I spoke briefly about the Pascal SIG library.

After the Applications Panel, David Miller of GTE Sylvania gave a paper entitled
"Why We Had to Change Pascal". David described some fairly extensive changes GTEmade
to a PDP-ll implementation of Pascal for a realtime application.

A Pascal Implementation Workshop has held on Thursday afternoon. John Barr,
Justin Walker and Brian Nelson (University of Toledo) spoke about status of the SIG's
implementation of NBS Pascal under UNIX, RSTS, RSX-ll and RT-ll. NBS Pascal was
written by Brian Lucas and Justin Walker, (both) previously of the National Bureau of
Standards. The compiler is usable now for some programs, but it does not yet implement
all of standard Pascal. We are working on finishing a few details and implementing it
on the above systems, as well as on the VAX-ll.

Also Thursday afternoon, Don Baccus of Oregon Software gave an interesting
presentation on code optimization in Pascal compilers. Much of his talk was based on
techniques used in the OMSI Pascal-2 compiler for the PDP-ll. Don discussed code im-
provement techniques such as constant folding, subscript optimization, common subex-
pression elimination, short circuit boolean evaluation, and machine specific improvements.

Thursday evening Roger Vossler of TRWgave an informal presentation on our (TRW)
implementation of Concurrent Pascal on the VAX. We are using Concurrent Pascal on our
VAXand four PDP-ll's for research in distributed processing.

The last Pascal session was held on Friday. This was the Pascal SIG Business
Meeting, in which we started plans for the Fall DECUSSymposium, to be held in San Diego
in December 79. One of the other topics discussed was the Pascal SIG 1ibrary tape copy
operation. At the previous symposium we made about 80 copies of the library tape, while
at New Orleans we made over 150 copies. We hope to work out better methods of distri-
buting the tape in the future, as we cannot keep up with this growth rate using our
present di stribution methods.

As the current DECUS Pascal SIG librarian, I have discussed with Rich Cichelli
(PN Applications Editor) methods of sharing software between the DECUSPascal SIG
and PUG libraries. Unfortunately, there are a number of problems to consider, such
as copyright laws, tape format and character set differences, nonstandard Pascal
implementations, cost and method of distribution, etc. For the present we can at
least exchange software on a program by program basis between the two libraries.

The New Orleans Pascal SIG tape contains two Pascal compilers for the PDP-ll
(Torstendahl 's "Swedish" Pascal for RSX 11M, and interim versions of NBS Pascal for
RSX 11 and RSTSJ, and a number of utility programs. Pascal News readers who are
interested in obtaining a copy of the DECUSPascal SIG tape should consult recent
editions of the DECUSPascal SIG Newsl etter, or contact an RSX or RSTS Local Users
Group.

All in all, I think the New Orleans DECUSSymposium was a success as far as
Pascal is concerned. Roughly 25% of the people who preregistered indicated an interest
in Pascal. When you consider the size of the Pascal SIG membership (over 1,000), its
phenomenal growth rate, and the fact that most of the other DECUSSIGs are organized
around Digital products (such as RSX, RSTS, VAX/VMS,etc.) you get some idea of the
popularity of Pascal within DECUS.

Pascal Session at ACM '76

by Richard J. Cichelli

An informal evening session devoted to Pascal was held ~t ACM '78. This
excellent meeting was convened by John C. Knight of SIGPLAN and NASA.
This was the first joint SIGPLAN and PUG technical session and its
success is attributable to the excellent organizational work of John
Knight. There were more than '{-:; attendees (we completely filled the
meeting room.)

At John's request, 1 began the session with a report on the state of PUG
and its membership, standards activity, Pascal software tools and Pascal-
6000 Release #3. The information given has since appeared in PN #13.
The agenda of the session is listed below.

l.
2.

Comments on the state of the Pascal world by R. Cichelli
Brief announcement by a representative of Computer Science
Press about their new text

-
PASCAL An Introduction to

Methodical Pr~ramming, W. Findlay and D. A. Watt.
"An Interacti ve Incremental PASCAL Compiler", Bengt Nordstrom,
Goteborg, Sweden

"PASCAL-I", R. Cichell1, ANPA-RI
"Verifiable PASCAL", S. Saib, General Research Corp.

"A Parser Generator", Wilhelm Burl!;er, Univ. of Texas

""Use of PASCAL in Undergraduate Computer Science Educati on ,

R. Leblanc, Georgia Institute of Technology
"PASCAL and Structure Charts", H. Cunningham, Tektronix

3.

4.
5.
6.
7.

8.

A few personal comments on the topics: #3 is a description of a planned
system. #4 is an existing #3 with 25 installations. #6 is a generator
similar to UNIX's YACC. Generated parse tables for Pascal configured
for micro's are about 2K bytes~ #e is an interactive graphic editing
system which manipulates Nassi-Shneiderman diagrams. Post processing
turns the N-S structure charts into Pascal code.

1 hope we will soon see articles from the session speakers in PN. A
truly fine technical session.
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PUG(UK) Summa ry of Accounts:

Income:
I.. 450.00 180 Subscriptions @(2.50

Expenses:
t 115.60 printing 9/10 350 copi es

327.60 printing 11 350 copi es
227.50 printing 12 350 copies
226.37 postage, envelopes, etc.

< 897.07 Total expenditure.

PUG Finance.
PUG FINANCES 1977-1978

Here are the details for our finances for the 77-78 academic year by both PUG(USA) and PUG(UK).
PUG(AUS) has decided to do independent accounting and will report in the future. Wetherefore
will rebate no more money to them in the future. 78-79 finances will be reported in either
issue #17 or #18 after we complete the academic year with the appearance of #16.

PUG(USA) Summary of Accounts:

Income:
7.29

55.70
1198.00
8608.00

Interest on money in 8ank Account
Contributions
Sale of 599 backissues @ $2
2152 subscriptions @ $4 (2396 total - 180 UK - 64 AUS)

9868.99 Total income.

Expenses:
$ 145.00

20.00
39.00

1325.14
2180.79
2112.78
1676.83
875.96
858.34

18.62
420.00

9672.46

PUG Australasian rebate for moneyalready collected
people who still owe us money (5 @ $4)!
postage for 300 renewa 1 remi nders (@ $0.13)
postage costs for all issues i nc 1udi ng return postage
printin9 9/10 2000 copies
printing 11 2000 copies
printing 12 2500 copies
reprinting 9/10 - 750 copies
reprinting II - 750 copies
misce11aneous photocopyi ng. ti t 1es. and producti on costs
PUG(UK) rebate for 76-77 deficit

Total expenditure. Excess income = $ 196.53

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

Excess expenditure =,,447.07 $ 935.24

Notes: No. 9/lD was the last of the discount printings, hence the very low price.
Had the money for all 350 copi es been collected, our income woul d have been £.875,
which would have left the books approximately in balance.

~ ~--------------------------------

An attempt to assess the financial health of PUG:

Given that PUG(USA) covers the balance of PUG(UK) then:

158.63
193.52

2696.35

3048. 50
2236.00

812.50

petty cash
bank account
computer center account

196.53
334.94
875.96
858.34

2265.77
935.24

$ 1330.53

77-78 surpl us
76-77 surplus

backissues not yet sold

Liquid assets
Future obligations (subscriptions
for 78-79-80-81-82)
Total assets + 1550 backissues

on hand

theoretical assets
rebate to PUG(UK)

total theoretical assets

Andy Mickel 79/06/30.

Roster Increment

ROSTER NeRE MEN T (7 9 / 0 5 / 14)

Following is a 1ist of PUGmembers who either joined or changed address or phone number
since the last roster increment was printed dated 73/10/31 in Pascal News #13.

01002 DUANE w. BAILEYI DEPT. OF MATHEMATICSIA}IHERSTCOLLEGE!AHHERSTMA01002/ (413) 542-2377
01002 EARL IHLLlNGSLEY/ UNIVERSITY COMPUTING CENTER/ G.R.C./ UNIV. OF MASSACHUSETTS! AMHERST MA 01002/ (413) 545-2690
01003 JJ::FF BONAR! CONPUTER AND INFO sel DEPT.I UNIV. OF MASSACHUSETTS/ AMHERST MA 01003/ (413) 545-2744

01060 EDWARD JUDGE! 73 BRIDGE ST. #10/ NORTHAHPTON MA 01060
01063 BERT HENDELSON/ COMPUTER CENTER/ 215 HCCONNELL HALL/ SHITH COLLEGE/ NORTHAMPTON UA 01063/ (413) 584-2700 X566
01450 PETER D. HARTIN/ TOWNSEND RD. KJo'D 112/ GROTON MA 01450/ (617) 448-5395
01451 RALPH s. GOODJ::LL/ HILLCREST DRIVE/ HAt\VAKI.) MA 01451/ (617) 456-8090
01532 JANICE ANN KELSO/ 64 VALENTINE lU)./ NORTHBORO MA 01532/ (617) 393-8015 (HOI'IE)/ (617) 493-3272 (WOKK)

01545 RICHAlill J. BUNNEAU/ 6 TANGLEWOUD DKIVE/ SHKEWSBUKY HA 01545/ (617) 845-1432
01581 GREG HORRIS/ 297 TURNPIKERD U120W/ WESTBORO MA 01581/ (617) 366-9815
01581 A. LYMAN CHAPIN/ SOFTWARE DEVELOPHENT/ HS A-60/ DATA GENERAL CORP/IS TURNPIKE ROAD/ WESTBOROUGH MA 01581/ (617) 366-8'J11 XJO:.b
01609 STEPHEN R. ALPERT/ cmU'. SCI. DEl'T./ WORCESTER POLYTECHNIC INSTITUTE/ WORCESTER HA 01609/ (617) 753-1411 X416

01720 LEESONJ. I. \.JINTER/ 490 GREATRD. APT. lR/ ACTONHA 01720/ (617) 263-4786
01730 TERRENCER. CULLEN! 12 ASHBYROAD/ BEOFORD MA 01730/ (617) 727-9500
01730 RICHARD DEIWSIER/ LINOLEX SYSTE!1S INC./ 3H/ 10 CROSBY DRIVE/ BEDFORD MA 01730/ (617) 275-1420
01730 KEN TAKAHASHI/ PRODUCT DEVELOP}IENT/ 3H-LlNOLEX SYSTEHS/ 10 CROSBY DRIVE/ BEDFORD MA 01730
01730 H. WILLHAN/ GRA-11/ RAYTHEON COMPANY/ HARTWELL RD/ BEDFORD MA 01730/ (617) 274-7100 x4632
01740 JAHES K. SKILLING/ ACOUSTICS VIBRATION AND ANALYSIS/ MS #50/ GENRAD/ ROUTE 117/ BOLTON MA U1740/ (617) 779-2811

01742 KEVIN T. MAHO~'EY!STOP 6/ GENRAD INC./ 300 BAKER AVENUE/ CONCORD HA 01742/ (617) 369-4400 X317
01754 WILLIAM BARABASH! ML3-5/E82/ DIGITAL EQUIPMENT COlli'./ 146 MAIN ST.! HAYNARD HA 01754
01754 RICHARD KIHBALL/ 145 WALTHAM ST./ ItAYNAHD ~jA 01754/ (617) 897-9004
01754 JOHN A. MORSE/ ML3-2/E41/ lHGITAL EQUIP. CORP./ 146 NAIN ST./ MAYNARD MA 01754/ (617) 493-5801

01754 ISAAC R. NASSI/ ML3-5/E82/ DIGITAL EQUIPMENT CORP./ 146 MAIN STREET/ NAYNARD MA 01754/ (617) 493-4487
01775 JOHN R. GOTTHARDT/ 91 OLD BOLTON ROAD/ STOW MA 01775
0177& WILLIAM GARD/ GRAPHICS SYSTEMS/ RAYTHEON CO./ 528 BOSTON POST ROAD/ SUDBURY MA 01776/ (617) 443-9521
01776 RICHARD HOLHES/ INC./ ELECTRONICS FOR MEDICINE/56 UNION AVE./ SUDBURY HA 01776
01776 DAVID PETERSON/ SPERRY RESEAKCH/ 100 NORTH RD! SUDBUI\.Y ~tA 01776/ (617) 369-4000 X250
01824 WALTER J. /!..ATAJ/ ACCUTEST CORP.! 25 INDUSTRIAL AVE./ CHELMSFOfUJ MA 01824/ (617) 256-8124
01842 R.A. FREED:.1AN/P.O. BOX1136/ LAWRENCE MA 01842

01851 ODD W. RYDEN/ CONTROL EQUIPHENT CORP./ 171 LINCOLN STREET/ LOWELL MA 01851/ (617) 459-0573
01854 CHAHLESA. STEELE JR./ MATHEI1ATICSDEPT/ UNIV. OF LOWELL!, LOWELL MA 01854/ (617) 452-5000 X2512
01862 LES SLATER/ TRANTI SYSTEMS INC./ 1 CHELMSFORD RJJ! N. HIL4ElUCA MA 01862/ (617) 667-8321
01862 THOHAS BAKER/ NEIl ENGLAND NUCLEAR CORP./ 601 TREBLE COVE RD./ N.BILLERICA MA 01862
01876 BERT BEANDER! C10/ DIGITAL EQUIPHEr<T CORP./ 1925 ANDOVER ST./ TEWKSBURY MA 01876/ (617) 851-5071 X2088
01876 REID L. BROWN/ TW/EI0/ DIGITAL EQUIPMENT CORP.! 1925 ANDOVER STREET/ TEWKSBURY MA 01876/ (617) 851-5071 X2686
01876 BILL PAGE/ CIO/ DIGITAL EQUIPMENT CORP.! 1925 ANDOVER ST.! TEWKSBURY MA 01876/ (617) 851-5071
01880 DAVIDL. PRESSBERG/ HASS. COMPUTER ASSOC. INC./ 26 PRINCESS STREE7/ WAKEFIELD HA 01880/ (617) 245-9540
U1880 ROBERT VINCENT/ ANALOGIC CORP. / AUDUBON ROAD/ WAKEFIELD HA 01880/ (617) 246-0300
01886 STEVEN O. HOBBS/ 87 DEPOT ST./ WESTFORD MA 01886

01890 JOHN W. JORDAN/ 5 THORNTON ROAD/ WINCHESTER MA 01890/ (617) 729-8397
01905 THOMAS J. SOUCY/ MICROCOMPUTER SERVICES/ 13 MILDRED STREET/ LYNN MA 01905/ (617) 599-8014

01908 JOSEPH AYERS/ MARINE SCIENCE INSTITUTE/ NORTHEASn:RN UNIV./ EAST POINT! NANANT !fA 01908/ (617) 581-7370
02062 ALAN STRELZOFF/ UNION CARBIDE IMAGING SYSTEMS/ 333 PROVIDENCE HWY./ NORWOOD !1A 02062/ (617) 769-5400 X464
02090 ALAN HOCHBERG/ ORTHO INSTRUttENTS/ 410 UNIVERSITY AVE./ WESTWOOD MA 02090

02110 JOSEPH J. GAL/ HELLHAN GAL.soCO. INC./ ONE fEDERAL STREET/ BOSTON MA 02110/ (617) 482-7735
02114 ROY A. WILSKER/ COHPUTER NETWORK/ MASS. STATE COLLEGE/ISO CAUSEWAY STREET/ BOSTON MA 02114/ (617) 727-9500
02115 ROBERT J. LECHNER/ UEPT. OF E.E./ 401 DA/ NORTHEASTERN UNIV./ BOSTON !1A 02115/ (617) 437-3046

02116 BARTLEYc. JOHNSON/ 92 BOTOLPH STREET/ BOSTON l1A 02116/ (617) 266-8128
02138 NORTON GREENFELD/ BOLT BERANEK AND NEWMAN INC./ 50 MOULTON STREET/ CA."IBRIDGE MA 02138/ (617) 491-1850
02139 ERIK T. MUELLER/ 410 MlllORIAL DRIVE/ CAHBRIDGE MA 02139/ (617) 253-1000 X5-8153
02139 JUI PERCHIK/ 295 HARVARD ST. APT 607/ CAMBRIDGE HA (J2139! (617) 354-19')3
02139 ALLEN SPRINGER/ SCIENTIFIC CENTER/ IBM/ 545 TECHNOLOGY SQUARE/ CAMBRIDGE ~fA 02139/ (617) 421-9228
02139 COYT C. TILLMAN JR./ IBH CAHBRIDGE SCIENTIFIC CEI.TER/ 545 TECHNOLOGY SQUARE/ CAMBRIDGE l-tA 02139/ (617) 421-9250
02154 TERRY HARRIS/ SM DO/ DEFT 3920/ RAYTHEON CO./ SEC01W AVE./ WALTHAM MA 02154

02154 ALAN LILLICH/ SOFTECH It-;"C./ 460 TOTTEN POND ROAD/ WALTHAM MA 02154/ (617) 890-6900/ (617) 926-0768
02154 ~lICHAEL MCKENNA/ 4209 STEARNS HILL RD./ WALTHAM MA 02154/ (617) 894-9713
02154 mCHAEL ROONEY/ THE 80STON SYSTEHS OFFICE INC./ 469 MOODY ST.! WALTHAll HA 02154/ (617) 894-7800
02154 MICHAEL T. WYlIAN/ INTERACTIVE DATA CORP./ 486 TOTTEN POND ROAD/ WALTHAM 11A 02154/ (617) 890-8802
02155 BENJAMIN KUIPERS/ DEPT OF ~fATHEMAT1CS/ TUFTS UNIVERSITY/ ~!£!)FORD M 02155/ (617) 628-5000 X665U
02158 DONALDD. FRENCH/ INSTITUTE FOR ADVANCED PKOFESSIONAL S*/ ONE GATEWAY CEl~TER! NEWTON NA 02158/ (617) 964-1412
02160 FLOYD o. ARNTZ/ 44 GROVE HILL AVENUE! NEWTONVILLE HA 02160
02162 PK£SCOIT TURNER/ PRlHE COHfUTER I~C./ 3 NEWTON EXECUTIVE PA~/ NEWTON MA 02162/ (617) 964-1730

02168 EARL !,j. YARNER/ 195 VARICK RD/ NEWTON ~IA 02168
02169 GEORGE C. HETRICK! cmU'UTlNG CENTER/ BOSTONCOLLEGE/ CHESTNUT HILL HA 02169/ (617) 969-0100 X3400
02172 TTWiTJ--fY ALLE)<I KICYDATA r.opp.1 111~ WATER snEF.TI WATFR'i'()WN tTA Il71P! (017) :n7-f,(nO
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02173 DOUG CJlA:1BERLIN! APPLIED DECISION SYSTEMS! 33 HAYDEN AVE.! LEXINGTON HA 02173! (617) 861-7580
02173 GEORGE S. GORJ)Ot~ JR.! 7 COACH RD.! LEXINGTON HA 02173! (617) 861-0470
02173 FRANK SCHwARTZ/ SOFT'I~AR£ 18 ST./ MA 02173/ (617) 862-0581
02173 GI::OKGE M. 244 WOuD LEXINGTON MA 02173/ (617) 862-5500 X5719
lJ217) HAuKE":!" 862-5500
0217311. 02173/ (617) 862-6415
02178 ATIK: BELMONT I1A 02178/ (617) 489-2830
02178 JANES E.
02181 JAHES ~!.
02194 ALAN EPSTE1N/
02871 DAVID J. DE (401) 847-8000 X274b
02YI2 RICHAKJ) B.
U)U)I H. k.
OJ051 LESUE J. KFD
O)U5) JA:-tES A. 10 HU;;'TER BLVD. P.O. BOX
03U60 STEFA."I 11. SILVEKSTON/ 23 DEEKI!AVEN DlL! NASHUA NH

03242 J. P. !}ox 349! NH 03242! (603)
03801 JMIES !;lCHOLS/ OCEAN PORTSMOUTH t\H 03801! (603) 436-4084
03851 HARK BOX 198 / 8 BAY ROAD/ NEWHARKET NH 03857/ (603) 659-5891
04469 THOMAS E. OF MAINE/ ORONO ME 04469/ (207) 581-2614
04469 RONALD A. BOKROWSHALL! UNIV. OF MAINE

- ORONO!ORONO HE 04469
Oh095 JEFFH.EY ENGINEERING INC./ 1000 PROSPECT HILL ROAD! I.,'lNDSOIt CT 06095/ (203) 688-1911 X26tJO
06103 R. ImIIJU\I BOARD OF EDUCATION/ 249 HIGH STREET/ HMTFOH.D CT 06103! (203) 566-6506
06468 RICHARDL. TSA SOFn.'ARE UC/ DR./ MONROE CT 06468! (203) 261-7963
064!.V. mCHAEL 22 COBBLLSTONE HUNTINGTON CT 06484/ (203) 929-1035
06484 BRUCE HIBlJARD/ 60 SAGINAW SHELTON CT 06484/ (203) 929-8792
06492 KEN M. MA! COROM£TKICS MEDICAL SYSTtl1S IN"C.! 61 BARNES PARK ROAD NORTH/ C106492/ (203) 265-5631
U6520 ARTI!UL{ PERLo/ DI::PT. OF MOLECULAR BIOPHYSICS/ YALE UNlV./ BOX 1937 YALE NEW llAVEN CT 06520/ (2U)) 4)6-4826
06520 IWBI::H.T W. TUTTLE/ SCIENCE DEPT.! YALE UNIVERSITY/ 10 HILLHOUSE AVE.

- DUNHMI LAB./ NEW HAVEN CT 06520/ (203) 436-8160
06602 ATTi'<: sl'ee LIBKARY GENERAL ELECTRIC CO.! 1285 BOSTUN AVE.! BH.lDGJ::POH.T CT 06602/ (203) 334-1012
06608 CHARLESE. PARK BRIDGEPORT CT 06608
06787 JOliN V. P.O. BOX TH0!1ASTON CT 06787/ (203) 283-4232
06810 ROD:JEY BLDG 1/2/ BURROUGHS CORP./ 105 NEWTON ROAD! DANBURY CT 06810! (203) 792-6000
06856 F. Eff.IC CCF SOFTIoIARE Et\GINE£RING! MS 284! PERKIN ELMER CORP./ MAIN AVENUE! NOR\~ALK CT 06856! (203) 762-1797
06tHJO t1!CIL\t-:L cmJPo RD. NORTH! WESTPOKT CT 06880
06896 NICHOLASk. 241 ROUn: 107/ W. REDDINGCT 06896! (203) 544-8109
Ob897 D. CSS! 187 DANBURY ROAD/ WILTON CT 06897/ (203) 762-2511 X559
06902 JANES 1351 WASHINGTON BLVD.! STAMFORD CT 06902/ (203) 357-8000
07044 LAWRI::NCEE. PARK AVE./ VERONA NJ 07044/ (201) 239-3518
07110 STEVEN R. SOFTECl! INC./ 4')2 RD./ NUTLEY NJ 07110! (201) 284-3291
07430 JOHN UNION TELEGRAPH YO HCl<EE !JR.! HAHAWAH NJ 07430/ (201) 529-6472
07602 ALLENA. PRODUCTION SYSTEI!S/ THE RECORD/ 15U RIVER STREET/ HACKENSACK NJ 07602/ (201) 646-4000
07666 RlC!L\RD D. SPILLANE/ DEPT OF ,IATH!CUMPUTER SClENC!::/ FAIRLEIGH DICKINSON UNIV.! TEANECK NJ 07666/ (201) 836-6300 X427
07730 ROHERT HALLORAN/ 21 DR./ HAZLET NJ 07730/ (201) 264-3162
07733 P. 1::. kUTTER/ HO BELL LABORATORIES/ HOLMDEL NJ 07733
07753 J. f. DICKSON! 100 LAKJ::WQODRD./ NEPTUNE NJ 07753
07801 MARTIN NICHOLS! 100 GUY SIRE!':T/ DOVER NJ 07801/ (201) 628-9000 x777 (WORK)/ (201) 361-7180 (HOME)
07821 BEN SCHWARTZi 495 CROWS NEST ROAD / FOREST LAKES/ ANDOVER NJ 07821/ (201) 786-5897
07846 RANDOLPH HENTSON/ BOX 476! JOHNSONBURG NJ 07846/ (201) 852-6935
07876 ROBERT KAST/ 11 CENU:R LANE/ SUCCASUNNA NJ 07876/ (201) 584-4119
07922 DE~NIS K. THORSON/ 24) HCNANE AV!':/ B!':RKELEY HTS NJ 07922/ (201) 464-9534
07960 1. RlANflAlill/ 103 SHA.DY LANE! MORRISTOWN NJ 07960/ (201) 533-3021 WORK
08034 LEON S. LEV'l! 1021 I1T. PLI::ASANT WAY! CHERRY HILL NJ 08034
08536 JOSEPH CUSACK/ 21-01 DEER CREEK DRIVE/ PLAINSBORO NJ 08536! (609) 799-3088
08540 A. CHARLES BUCKLEY! ADR SmVICES INC./ H.OUTE 206 CENTER/ PRINCETON NJ 08540! (609) 921-8550 X396\
08540 D. CARACAPPA/ DAVIt) SARNOFF RESEARCH CENTER/ RCA COIU'.! P.O. BOX 432! PRINCETON NJ 08540

08540 JAMr;S C. EMERY! INTERUNIVERSITYCOIlMUNICATIONSCOUNCIL! P.O. BOX364/ PRINCETONNJ 08540/ (609) 921-7575
01:1540 DAVID RIPLEY/ SARNOfF RESEARCH CENTER! RCA CORP./ P.O. BOX PRINCETON NJ 08540/ (202)

08540 HENRY WOOD/259 LUCAS ROAD/ PRINCETONNJ 08540
08541 JOII:~ C. D233/ EDUCATIONAL TESTING SERVICi::/ ROSEDALE RD./ PRINCETON NJ 08541! (609) 921-9000 x3562
08854 ATTN: cmu'un:ff. CJ::NTI::R/ CCIS/ RUTGEKS UNIV./ P.O. I>OX 87Y! PISCATAWAY NJ 08854/ (201) 932-2296
08854 ATTN: DON T. TECHNICAL INFUR.'1ATlON L1~RARY! PY IG1l4A/ BELL LAlIS/ 6 CORPOKATE PLACE/ PISCATAWAY NJ 08854/ (201) 981-6500
01:1854 NARAIN BELL CORP. PLACE/ PISCATAWAY NJ 08854/ (201) 981-3269
08854 IWSS!::LLJ. 142 MOUNTAIN PISCATAWAYNJ 081:151.! (201) 527-61:\()9

01:187:1 ROIIERT I\OYLAN/ P.O. BOX 2.\/ EAST HILLSTONE NJ 01:l871! (201) H74-5!,1.9

10003 STEVEN to ') ST. MARKS PLACE APT 3/ NEW YORK NY 10003/ (212) 221:1-5/%

10006 VAVID FLOOR/ CUTTI~G !::DGE OF INC./ 61 BROADWAY! NEW YOKK NY 10006/ \212) 4110-0480
WOW TAIWAN HETKOPOLITAN LIFI::/ !. ~IADISUN NEW YORK NY 10010/ (212) 578-2258
WUIO LUTl1Eff. E"lI'[ff.E STAn: RI':PURT/ 17 LEXINCTONAVE./ NEWYOIU( NY 10010/ (212) 725-3313
10013 1>11.L GKEENWICH ST 381::/ NEW YORK NY lU013
10016 JUAN SADEl1H NE',J YOkK iNC.! 2 PARK AVENUE! NJ::W YOR.K NY 10016! «'12) 750-2462
10016 kAt-JON 40TI! ST. APT. 12W/ NEW YORK. NY 10016/ (212) 754-6464
10017 ROB1.N KASCKOW/ DECISION STRATEGY CORP./ 708 3RD AVS/ N!<:WYOKK NY 10017! (212) 687-2660
10020 mCHAEL RUSr:N!:IEH.G! NBC - 1401W/ 30 ROCKEFELLER PLAZA! NEW YORK NY 10020/ (212) 664-4444 X5087
10022 LARRY ARONSON/16TH fLOOK/ BOI:::lNG CmlPUTEH. SERVICES/ 825 THIRt) AVE./ NEW YORK NY lU022/ (212) 41:\6-7275
10025 JOHN 1. 306 W. 100TH ST. APT 81! NEW YORK NY 10025
10028 MICHAEL E. 83RD ST. APT. 44/ NJ::W YORK NY 10028/ (212) 794-0178
10028 CHkISTOPHER THE SPENCl'; SCHOOL! 22 EAST 91 STkEET/ NEW YURK NY 10028! (212) 289-5940
10029 NOKMAN R. INST. OF cmtl'. seL/ SINAI SCHOOL OF MEIHCINE/ FIFTH AVE. AT 100TH ST./ NEW YORK NY 10029/ (212) 650-7253

10031 I11DLIIIKO DEI'T. OF ELECTKICAL CITY COLLEGE OF NEW YORK! CONV£NT AVE.
(9 140TH ST! NEW YORK NY 10031/ (212) 690-6621

10304 JOHN D. 147 NORWOOD AV£./ ISLAND NY 10304! (212) 448-6283
10516 CHARLESD. F()LI'~Y [11/ 4 KNOLLWUOD COLDSPRINGNY 10516! (914) 265-9602
10549 DA~IEL R. MCGL'lNN/ 71 N. I.IOGERAVE./ MT. KISCO NY 10549/ (914) 666-4665
10550 CHARLES PRINDLE/ HAGNETIC ANALYSIS CORP./ 535 SOUTH 4TH AVE./ MT. VERNON NY 10550! (914) 699-9450

10577 JOSEPH F. SCHAUB JR.! HiFORMATlUN SYSTEIIS DEPT.! PEPSI-COLA COMPANY! PURCHASE NY 10577
10591 GORDON UBEK/ 410 BENEDICT AVE APT 3-D/ TARKYTOWN NY 10591
10598 VICTOK S. MILLER/ THOS J. WATSON RESEARCH CENTER! IBM/ P.O. BOX 218/ YORKTOWN HGTS NY 10598

10598 HARK SEIDEN! IBM RESEARCH/ PO BOX 218/ YORK.TOWN HGTS NY 10598! (914) 945-2992
10804 GLEN R. J. HULES/ 263 BEECl/}lONT DRIVE/ NEW ROCHELLr: NY 10804! (914) 235-7323
10901 J. SCOTT DIXUN/ 35 PARK AVE. APT 5K! SUFFER.N NY 10901/ (914) 357-1256
10954 JUN 3-2 VILLAGI::/ NANUET NY 10Y54/ (914) 623-1222
10964 NOIUIAN 11. LAMONT-DOW::KTY GEOLOGICAL OBSERVATORY! PALISADES NY 10964/ (914) 359-2900 X302
10965 ROUERT LAWLEff. MATUSK'l & SK£LLY/ ONE BLUE HILL PLAZA! PEARL RIV£R NY 10965/ (914) 735-8300
10996 ROBERT 1. LEr:CH/ DEPT. OF £LI::C. ENGR./ U.S. MILITAKY ACADEMY/ WEST POINT NY 10996/ (914) 93ti-3071
11020 ROBI':RT LEVINE! MAIL STA F5! SPERRY SYSTI':MS MANAGEMENT! GREAT NEGK NY 11020
11020 WARREN K. MELflADO/MAIL STATION11-3! SPERKY SYSTJ::I\S MGHT.! GREAT NECK NY 11020! (516) 574-3407

11040 TOM SCALLY! P.O. BOX 864! NEW HYDE PARK NY 11040
11415 GILI>EKT KAPLAN/ 83-52 TALI>OT ST./ KEW GARDENS NY 11415
11716 JAHES A. COLE! HEGADATA CORP./ 35 OKVILLE DRIVE! BOHEMIA NY 11716/ (516) 589-6800
11725 FRED ROMEO! 7 fRUITWOOD LANE/ COllMACK NY 11725/ (516) 575-5723
11725 ASHOK SIIENOLlKAR/ 22 GREENE DRIVE! COHHACK NY 11725/ (516) 499-9166
11727 DONALDR. COSCIA/ SUFFOLKC. C. COLLEGE/ II FAIRWOODLN./ CORAM NY 11727! (516) 233-5291
11767 RICHAI{[) J. LAYI/ 75 MIUlJOOD AVE/ NESCONSET NY 11767
11772 GEORGE A. CACIOPPOJff../ 238 MARTHA AVENUE/ EAST PATCHOGUE NY 11772/ (516) 286-8475
11776 BILLIE S. GOLDSTI::lN! UNIVr:ff.SITI CARDENS - APT. 2U/ 460 OLD TOWNROAD! PT JEFFERSON. NY 11776/ (516) 928-3291

11973 ARTHUKL. Y. LAU/ DEPT OF BIOLOGY! BROOKHAVI::11 NATIONAL LABORATORY! UPTON NY 11973/ (518) 345-J394
llY73 FRANK LEPEKA/ APPLIED MATH. DEPT./ BLDG 515! BROOKHAVEN NATlONAL LABORATORY! UPTON NY 11973/ (516) 345-4112

12206 ALLEN I>J<.QWN/H1KROS SY::iTEMS COJU'! 845 CENTRAL AVI::./ ALBANY NY 12206! (518) 489-2561

12305 BONUK REYNOLDS/ 33 F£RRY ST./ SCHNECTADY NY 12305! (518) 385-8489 (WOlU<.)
12308 JOHN D. COATES/ Cm11'UTER CENTER/ UNION COLLEGE/ SCHENECTADY NY 12308/ (518) 370-6293

12309 FRANCIS n:ur:ff.IGHI/ 2109 BM£R AVE/ SCHEN£CTAlJ'l NY 12309/ (5UI) 457-3998
12401 G. KRt:}IBS/ DEPT 66A ! HLDG 003! IBM CORPORATION/ NEIGIlHORHOOD ROAD! KINGSTON NY 12401! (914) 383-0123
12546 PAUL L flTTS/ SYSTEMS DEVJ::LOl'tJENT/ INNOVATEK MICRO SYSTEMS INC./ SMITHFIELD ROAD/ !HLLERTON NY 12546! (914) 373-9003
13069 ROI>ERT NAKAO/ 407 S. 3RD ST.! FULTON NY 13069! (315) 598-1550
13206 JOHN c. WYMAN/ 263 ROXBURY RD.! SYKACUSE NY 13206/ (315) 423-4320
13440 ATTENTION: H. SPA ANENBURG/ MEASURt}IENT CONCEPT CORPORATION/ 1333 E. DOMINICK STREET/ ROME NY 13440! (315) 337-1000
13502 TH£U RNtAKERS/ ICL INC/ COSBY MANUR RD! UTICA NY 13502! (315) 797-5750
14215 ALLAN HOORJ:o:! 69 EASTON! BUFFALO NY 14215! (716) 897-2041
14226 MIKE MANTliEY/ C.S. DEPT./ SUNY - BUFFALO! 4226 RIDGE LEA ROAD/ AHHERST NY 14226! (716) 831-1351
14527 DAN DOkkOUGH/ 1103 E. BLUFF DR.! PENN YAN NY 14527
14580 RICHAIill ALff.UTZ/ 241 W128/ XJ::ROX CURP.! 800 PHILLIPS RD./ WEBSTER NY 14580! (716) 422-5154
14580 WERNI::R SCHENK! TECHNICAL PROGRAHHING SERV./ XEROX CORP.! 800 PHILLIPS ROAD W128/ WEBSTER NY 14580/ (716) 422-5301
14601 LEOB KOPf/ TAYLOR INSTRUtlENT CO.! 95 AMr:S ST./ ROCHESTER NY 14601! (716) 235-5000
14609 LUUIS B. JAHES/ SOFTWARE ENGINEi::RING! COMPUTER CONSULES INC./ 97 HUHBOLT STREET! ROCHESTER NY U609! (716) 482-5000

14619 DANIEL A. EHl1ANN/ 165 WINBOURNr: KOAD/ ROCHESTI::R NY 14619/ (716) 436-2271
14620 LAKRY GERTZUG/ CUMPUTING CENTI::R/ UNIV. OF ff.UCHESTER/ "727 ELMWOOD AVf./ ROCHESTER NY 14620/ (716) 275-4181

14627 }{lCJL\RD U. HJSAK! D£PT. OF MATHEMATICS/ MATH sca:NCI':S BLD(;/ UNIV. UF ROt:HESTER/ ROCHESTER NY 14627

146')0 ATTN: ),J\STMAN KODAK co./ 525 ENGINEEKING L!BMkY/ KODAK PARK I.JlV lIL[)G '2.3/ ROCH~:STER NY 14650
1485U ALISON A. I>kUWN/OFFICE OF COMPUTER SERVIC£S/ G-24 Uk1S I!ALL! CORNt:LL UNIV.! ITHACA NY 14!i50! (607) 256-7341
1t,Rr,1) D/lVln J. IYIJT",I t1AT!wH"nr.s 1)[<'I'T./ ITHACA COLU:G~:/ lTliACA NY 1411')11! (607) 274-.tl07
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15146 HENRY J. WESTINGHOUSE R&D CENTERj 1310 BEULAH ROAD! PITTSBlJKGH PA 15146/ (411) Z56-)3]5

15213 CHUCK COHPUTATIO~ CENT£R/ CAK.'JEGTE HELLON urav./ SCHENLEY PARK/ PITTSBURGH FA lS11J! (412) 578-2649

15213 AI'..'DVHlSGJ:;NJ CO~!PUTER SCIENCE DEPT.I CARNEGIE-llliLLON UNIVERSITY! PITTSBURGH PA 15213/ (412) 578-3053

15213 CHAIli.ES Y. HQRROWjCOtIPUTER ENCR. DIV./ CARNEGIE-MELLON INST. OF RESEARCH/ 4616 HENRY ST./ PITTSBURGH FA 15213/ (412) 578-3361

15213 BRIAN ROSEN/ THREE RIVERS' COMPUTER CORP./ BOX: 235 SCHENLJo:Y I?ARKI PITTSBURGH FA 15213/ (412) 621-6lS0

15213 JAUES B. SAXE/ CmlPUTER SCIENCE DEPT./ CAKNEGIE-MELLON UNIVERSITY/ PITTSBURGH PA 15213/ (412) 518-)073

15213 RICHAiU) SNODGRASS! DEPT. OF COMPUTER SCIENCE/ CARNEGIE-HELLON UNIV./ PITTSI>UltGH PA 578-3044
15213 K..EVIN WEILER! SCH.OOL OF URBAN AND PUBLIC AFFAIRS/ INSTITUTE OF PHYSICAL PLANNING/ Ut':lV/ SCH~;NLEY PARK/ PITTSBUR(;H

1''\
15213

(412) 578-2177
15229 CAROL SLEDGE/ ON-LIlIE SYSTEttS INC/ 115 EVERGREEN HEIGHTS DRIVE! PITTSBURGH' PA 15229/ (412) 931-7600
16802 S. BROOKS NCLA~E/, DEPT OF PHYSICS/ 104 DAVEY LABS/ PENN STATE UNIV./ UNIVERSITY PK PA 16802/ (814)

17055 E. R. BEAUREGARD/CODE: 9442T! NAVY FLEET MATERIAL SUPPORT OFFICE/ MEC1'lA1'\JICSBURG PA 17055/
(717) 790-41.30/ (717) 766-1446 (Hm1E)

17257 CHARLES E. MILLER/ RD 5 - CRESCENT DRIVE/ SHIPPENSBURG FA 17257! (717) 532-5169 (HOME)/ (717) 532-1540 (WOlU()

18015 RAYIJUND G. 110RETZ JR.! 1102 SENECA STREET/ BETHLEHE!1 PA 18015/ (215) 948-7900 x377/ (215) 691-6902 (Hm!E)

18042 PETER A. APGAR! 401 !:'ROST HOLLOW ROAD/ EASTON PA 18042! (215) 252-2176
18104 THOMAS H. ~\OlUUSETTE! 2219 GREENLEAF ST.! ALLENTOWN PA 18104/ (215) 434-2993
18936 LAWTm:R o. SIIITH/ GAS SPRING CORP./ 17 COMI1ERCE DRIVE! MONTGOMERYVL FA 18936! (215) 368-7105

18976 FRANCIS W. yr::U1-<G/ P.O. BOX 489/ WARRINGTON PA 18976! (215) 34J-4758
19002 IRA KUBr::N! 2104 LINCOLN DRIVE EAST! Al1BLER PA 19002! (215) 542-2174
19002 NEIL R. BAUHAN/H£ALTHCOM/ME WOOD WEST/ BROADAXE PA 19002/ (215) 643-7330
19085 JAHES SOLDERITSCH! DEPT OF MATHEHATlCS! VILLAtiOVA UNIV.! VILLANOVA PA 19085/ (215) 527-2100 X669
19090 WILLIAH L. BAIRD/ 36 WOODHILL DlUVE! WILLOW GROVE PA 19090! (215) 659-4929
19101 ROBERT A. EPPING/ E!NIRONHENTAL SYSTEMS(1260H! GENERAL ELECTRIC CO./ 3198 CHESTNUT ST./ PHILADELPHIA PA 19101/ (215) (123-3242

19102 H. R. WRIGHT/13TH FLOOR/ HELL OF PENNSYLVANIA! 1 PARKWAY! PHILADELPHIA PA 19102/ (215) 466-)478

19104 ATTN: SERIALS DEPT./ DKEXEL UNIV. LIBRARIES! 32ND Eo CHESTNUT STREETS! PHILADELPHIA PA 19104
19104 JOll~ F. LUBIN! THE WHARTON SCHOOL! DE-Ill CC! UNIV. OF PENNSYLVANIA! PHILADELPHIA PA 19104! (215) 243-7601

19104 JOSt:PH O'ROUB.KE/ 4103 CHESTNUT ST.! PHlLA.DELPHIA PA 19104
19104 STEPHEN M. PLATT! 4060 IRVING ST./ PHILADELPHIA PA 19104/ (215) 222-6432
19144 WARREN G. POWt:LL/ PHILADELPHIA COLLEGE TEXTILES A.~D SCI*/ SCHOOL HOUSE LANE & HENRY AVE./ PHILADELPHIA PA 19144! (215) 843-9700

19147 DENIS KALTHOFER! 613 SOUTH STREET! PHILADELPHIA PA 19147! (215) 923-7850
19422 RICHARD D. LADSEN! MS A-l! SPJ<:RRY UNIVAC! P.O. BOX 500/ BLUE BELL PA 19422! (215) 542-4011
19454 KUl\T HEYLE/ lID 11148! LEEDS £. NORTHRUP/ DICKERSON RD./ NORTH WALES FA 19454! (215) 643-2000 X3033

19518 RICHARD A. JOKIEL/ P.O. BOX 136/ DOUGLASVILLE PA 19518! (215) 385-6324/ (215) 948-7900
19713 ROBERTF. BASHFORD/704 MANFIELDRD.! NEWARK DE 19713
20003 VANESSA AXELROD! EDS FEDERAL COKP.! 229 PENNSYLVANIA AVE.! WASHINGTON DC 2U003! (202) 546-8700

20012 RICK THOHAS/ 408 DOltER AVENUE/ TAKOMA PARK lID 20012! (301) 565-2678 (HOME)! (301) 454-2946 (WORK)

20014 JOHNM. SHAW! BLDG 36 ! Rooa 2A29/ NATIONAL INSTITUTES OF HEALTH/ BETHESDA MD 20014! (301) 496-3204

20015 W. G. BLASUEL! 4513 CUMBE1U.AND AVE.! CHEVY CHASE MD 20015
20015 R08ERT L. HCGHEE/4417 BRADLEYLANE/ CHEVYCHASE MD 20015
20018 LARRY LANGDON! 3132 APPLE RD. N.E./ WASHINGTON DC 20018
20024 GARY A. KUvIS! 3224! COHSAT GENERAL CORP./ 950 L'ENFANT PLAZA SW! WASHINGTON DC 20024! (202) 554-6438

20034 ROY HADDOX! FEDERAL SYSTEHS DIV./ IBI1/ 10215 FERNWOOD RD./ BETHESDA MD 20034! (301) 897-3)45

20036 N. RPJ1ACHANDRAN! LEXICO ENTERPRISES! 1333 NEW HAMPSHIRE AVE. NW - SUITE 510/ WASHINGTON DC 20036/ (202) 457-0320

20052 ATTN: TECHNICAL ASSISTANCE! UNIVERSITY CUMPUTER CENTER/ GEORGE WASHI;~GTON UNIVERSITY! 2013 G STREET N. W. 1/201! WASHINGTONDC 20052! (20l) 676-6140
20229 STEVE O'KEEFE/ 7328/ U.S. CUSTOMSDATACENTER! 1301 CONSTITUTIONAVE. N.W.! WASHINGTON DC 20229! (202) 566-2974

20590 ATTN: COMltANDANT (G-DOE-3/TP54)! U.S. COAST GUARD/ 2100 2ND ST. SW! WASHINGTON DC 20590
20601 DONALD H. RINGLER! MICROWAVE SPACE RESEARCH FACILITY! NAVAL RESEARCH LABORATORY! RFD NO.2 BOX 126A/ WALUORF MD 20601
20755 ATTN: S86! IN PIG! NATIONAL SECURITY AGENCY! ft. GEO. HEADE MD 20755! (301) 688-6015
20760 PEGGY DUNN/ OLD DOMINION SYSTEHS! 4 PROFESSIONAL DRIVE - SUITE 119/ GAITHERSBURG HD 20760! (301) 948-5200
20770 LEO R. DAVIS/ 40 LAKESIDE DRIVE! GREENBELT lID 20770! (301) 474-9125
20771 ADOLPH GOODSON! GODDARD SPACE FLIGHT CENTER/ CODE 5331! NASA! GREENBELT MD 20771
20776 BETrY A. COLHOUN/ IVY NECK! HARWOOD PO MD 20776! (301) 867-2348
20795 KENNETHR. JACOBS/ 10112 ASHWOOD DR./ KENSINGTON MD 20795! (301) 946-4769
20852 ALLEII E. BENDER/5003 MACON RUAD! ROCKVILLE lID 20852
20854 LOUIS V. RUFFINO! FEDERALSYSTEMS DIVISION/ IBM/ 18100 FREDERICK PIKE! GAITHERSBURG MD 20854! (301) 840-7978
20854 ATTN: APPLIED BUSINESS COMPUTEI<. SYSTE*! 1291.3 HISSIONWOOD WAY! POTOHAC MIJ 20854! (301) 340-I:H08

20901 DAVID P. WALSH! 319 HILU1CJOR DRIVE! SILVER SPRING HD 20901
21031 ATTN: GENERAL INSTRUHENT CORPORATION/ C/O TECHNICAL LIBRARY! 11126 MCCORMICK ROAD/ HUNT VALLEY MD 21031/ (301) 666-8700 x333
21031 WALTER J. nos! DISPLAY DATA CORP./ EXECUTIVE PLAZA IV/ HUNT VALLEY MO 21031! (301) 667-9211
21040 LAWRENCE W. BAIN JR./ 804 FISHERMAN LANE! EDGEWOOD MD 21040! (301) 676-4791

21044 RON GRAVES! GENERAL PHYSICS CORP.! 1000 CENTURY PLAZA! COLOHBIA MD 21044! (301) 730-4055
21045 RICHARD LLEWELLYN! 5355 RED LAKE! COLUMBIA lID 21045! (301) 997-4079
21202 WAYNE N. OVERMAN! OFFICE OF THE PUBLIC DEFENDER! 800 EQUITABLE BLDG./ BALTIMORE MD 21202/ (301) 383-7743

21204 EDWARD w. KNUDSEN! G!157! AAI CORP./ P.O. BOX 6767/ BALTUIORE lID 21204/ (301) 666-1400
21234 KEVTN A. PARKS/ IAofi DAT,H()\lSTF. (;'T'_ APT B2/ B.ALTHI0RF. HI) ?1214/ (301) 61iR-201i7

21793 PAUL c. BERGMAN!DIGITAL SYSTEMSCORP.! 3 NORTHMAIN ST.! WALKERSVILLE MD 21793/ \301) ~4:;-4141
22003 PATRICIA TIMPANARO! 4504 COMMONS DRIVE #102! ANNANDALE VA 22003! (202) 223-5676
22030 WILLIAM F. AMON Ill! 13312 PENNYPACKER LANE! FAIR}'AX VA 22030! (703) 790-8620
22043 ROBERT ROSE! 2205 GRAYSON PLACE! FALLS CHURCH VA 22043! (703) 534-1984
22090 GEORGE W. CHERRY! 1542 GOLDENRAIN CT.! RESTON VA 22090/ (703) 437-4450
22090 STEPHEN GERKE/ 1646 PARKCREST CIR. 1/301! RESTON VA 22090! (703) 437-4319
22091 RICHARD STADTMILLER! 1454 GREEMONT CT./ RESTON VA 22091
22101 J. J. LOGAN/ INFODYNAHICS! 6636 HAZEL LANE/ MCLEAN VA 22101/ (703) 893-5436

22102 DAVID A. GOtIBERG/ W-615/ MITRE CORP./ 1820 DOLLEY MADISON BLVD./ MCLEAN VA 22102! (703) 827-7036
22206 PHILIP R. HYLET/ 3373 S. STAFFORDST.! ARLINGTONVA 22'206/ (202) 692-3585
22209 ARTHUR E. SALWIN! SUITE 711/ RIVERSIDE RESEARCH INSTITUTE! 1701 N. FT MYER DR! ARLINGTON VA 22209! (703) 522-2310
22302 CRAIG E. JACKSON/ 3778 GUNSTON ROAD/ ALEXANDRIA VA 22302/ (703) 998-8262
22304 THOHA5E. SHIELDS! 300 SOUTH VAN DORN STREET APT IIRI13! ALEXANDRIA VA 22304

22312 MICHAE,t D. HURLEY! 437 N. ARHISTEAD ST. APT 115/ ALEXANDRIA VA 22312
22801 JOSEPH W. HAST/ EASTERN MENNONITE COLLEGE! HARRISONBURG VA 22801! (703) 433-2771
22980 ATTN: W. H. GENTRY! DCPED LIBRARY! GENERAL ELECTRIC! WAYNESBORO VA 22980
23185 KATHLEEN s. !!ICKEN! DRAWER EE/ WILLIAI1SBURG VA 23185! (804) 564-9350
23666 ATTN: HAMPTON TECHNICAL CENTER/ C/O DOVI-KURTZE/ KENTON INTERNATIONAL INC./ 3221 NORTH AR11ISTEAD AVE.! HAMPTON VA 23666
24501 MARK FURTNJ:.'"Y! 1427 TUNBRIUGE RD! LYNCHBURG VA 24501/ (804) 384-5799
27101 A. J. SUTTON! 1135 WEST FoURTH STREET! WINSTON-SALEM NC 27101! (919) 723-4735
27605 LENNY HEATH/ MICRONICSINC! P.O. BOX 12545! RALEIGHNC 27605
28704 CARROLLB. ROBBINSJR.! APT 32/ ARDEN AKMS APTS.! ARDEN NC 28704! (919) 684-0168/ (704) 684-8111 (WOKK)

30060 FRANK NO NACO! 679 LOWELL DRIVE! MARIETTA GA 30060! (404) 424-1460
30303 E. G. SWARTZMEYER!INFORMATION SYSTEMS DEPT! GEORGE STATE UNIVERSITY! UNIVERSITY PLAZA! ATLANTA GA 30303/ (40ft,) 658-3883
30306 PAUL D. FIELD! ATLANTA COMPUTER SYSTEI1S! 1019 ROSEDALE ROAD N.E.! ATLANTA GA 30306! (404) 872-9968
30313 AL SHEPPARD/ SIR-ATLANTA INC.! 331 LUCKIE STREET NW! ATLANTA GA 3031.3/ (404) 522-6317
30327 JOHN P. WEST! DIGITAL SYSTEHS DESIGN GROUP! 4559 DUDLEY LANE NW! ATLANTA GA 30327! (404) 894-2264
30328 M. 1. MCGRAY!655 SPALDINGDR.! ATLANTA GA 30328! (404) 394-2017
30332 KOZAI KATSUTOSHI! GEORGIA TECH! P.O. BOX 33843! ATLANTA GA 30332! (404) 874-7881
30332 JOHN PEATMAN! SCHOOL OF EE! GEORGIA TECH! ATLANTA GA 30332! (404) 894-2901
30332 JERRY w. SEGERS/ OFFICE OF COMPUTING SERVICES! GEORGIA INSTITUTE OF TECHNOLOGY/ ATLANTA GA 30332/ (404) 894-4676
30341 MIKE HAYES/ 4122 ADMIRAL DRIVE/ CHAMBLEE GA 30341! (404) 451-1176
32308 C. EDWARD REID! P.O. BOX12578/ TALLAHASSEEFL 32308! (904) 488-2451
32901 CRAIG Nt:LSON! 635 AUBURN AVENUE,! MELBOURNE FL 32901! (305) 127-3207
32905 STEPHENE. WOODBRIDGE/642 STEARNS AVE.! PALM BAY FL 32905/ (305) 727-5202
33143 S. M. MINTON!6562 S.W. 76 TERRACE! SOUTH HIAMI FL 33143
33319 A. 1. STOCKS! 3730 INVERRARY DRIVE HI-W! LAUDERDALEFL 33319
33334 J. NIEL HAYNIE! NORTHRIDGE DATA INC./ 971 E. COMMERCIALBLVD./ FT. LAUDERDALE FL 33334/ (305) 771-6344
33432 ROBERT K. STEVENS! 601 GOLDEN HARBOUR DRIVE! BOCA RATON FL 33432! (JUS) 391-6213
33601 JOHN L. HALLJR.! DC 156/ GTE DATA SERVICES INC.! P.O. BOX 1548! TAMPA FL 33601! (813) 224-3286
33620 DAVID B. CAMERON! COMPUTER RESEARCH CENTER! INSTRUCTION AND RESEARCH SYSTEHS! UNIV. OF SOUTH FLORIDA! TA~LPA FL 33620/ (813) 974-25b5
35773 MALCOLM GILLIS! HEGA CORP.! 1001 REYNOLDS RD.! TONEY AL 35773/ (205) 828-0922! (205) 453-1455
35805 JERRY R. BROOKSHIRE! 3402 WILKS PL SW! HUNTSVILLE AL 35805/ (205) 881-9539
35805 MIKE D. PESSONEY/ ANALYSTS INTERNATIONAL CORP.! 2317 BOB WALLACE AVE SW/ HUNTSVILLE AL 35805! (205) 533-4220
36582 ROY KEELEY JR! RT. 3 BOX 316! THEOUORE AL 36582! (205) 973-2516
37076 LARRYD. BOLES/ 649 DENVER DRIVE! HERHITAGE TN 37076! (615) 885-1942
40506 LAVINE THRAILKILL! COMPUTING CENTER/ 72 MCVEY HALL! U OF KENTUCKY/ LEXINGTON KY 40506! (606) 258-2916
43201 ATTN: COHPUTER CENTER LIBRARY! BATTELLE MfJiORIAL INSTITUTE/50S KING AVE.! COLUMBUS OH 43201! (614) 424-7329
43201 KEVIN CADMUS! BATTELLE COLUHBUS LABS! 505 KING AVENUE! COLUMBUS OH 43201/ (614) 424-7331
43402 REX KLOPFENSTEIN JR! 400 NAPOLEON RD APT 332/ BOWLING GRI':EN OH 43402!

(413) 353-5311
44022 TOM ZWITTER! 17991 MILLSTONE RD.! CHAGRIN FALLS OH 44022! (216) 543-5405
44092 EDWARD S. MALLINAK JR.! BAILEY CONTROLSco.! 29801 EUCLID AVE. 2F8! WICKLIFFE OH 44092! (216) 943-5500 X2821
44103 DALEBRAINARD/SOFTWAREENGR. - TURNINGMACHINEDIV.! WARNER £. SWASEY COMPANY! 5701 CARNEGIE AVENUE! CLEVELA.ND OH 44103/ (216) 368-5000
44107 STEVEN B. HALL/ 1599 ORCHARD GROVE/ LAKEWOOD OH 44107! (216) 521-4178
44115 KARL J. CASPER! DEPT. OF PHYSICS! CLEVELAND STATE UNIV.! CLEVELAND OR 44115! (216) 687-2432
44124 STUART W. ROWLAND!1436 GOLDENGATE BLVD. RC4! MAYFIELD HTS OH 44124! (216) 473-0347
44139 ROBERT STRADER! WARNER Eo SWASEY RESEARCH DIV.! 28999 AURORA RD.! SOLON OH 44139! (216) 368-6178
44141 DONALD E. WHILE! RESEARCH AND DEVELOPMENT! B.F.GOODRICH! 9921 BRECKSVILLE ROAD! BRECKSVILLE OH 44141/ (216) 526-4311
44202 AUSTIN CHANEY! 738-2 CLARIDGE LANE/ AURORA OH 44202/ (216) 562-7289
45214 JAMES HARGREAVES! P.O. BOX 14734/ CINCINNATI OH 45214! (513) 385-7048
45219 LARRY BELTCH! 458 LLOYDPLACE! CINCINNATI UH 45219! (513) 621-8275
45324 RICHARD L. TUCKER! !:I007 PHILADELPHIA DR.! FAIRBORN OH 45324
45387 JOHN S. WADDELL! 113 EAST NORTH COLLEGE STREET! YELLOW SPRINGS OH 45387! (513) 767-9157
45429 BOB HYERS! 4941 ACKERMAN BLVD.! KETTERING OH 45429/ (513) 434-9548
45433 sn:VF.N ROr.~RS/ 1011 }!InDY DR.! WPAFB OH 45433/ (')13) 251-5RfiO

----------------- --
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45701 NARK L. OLSON! DEPT OF CH~1nSTRYI OHIO UNIVEIi.SITY/ATHENS OK 45701
45840 EDGAR N. SVENI.>SEN/UI23 PARK ST./ :nNLJLAY OH 45840/ (419) 422-8908
46240 1>1LL ELLIOTT! 2649 MARINA DRIVEl INDIANAPOLIS IN 46240/ (317) 253-1085
46514 NEt) J. KISEI\/ CI{(IWN INTERNATIONAL INC./ PH! W. MISHAWAKA RD./ ELKHART IN 46514/ (219) 294-5571
46628 CI!AHLES DAVIS/ GENERAL MICROCOMPUTEk INC.! 1051 COMUERCE DRIVEl SOUTH BEND IN 466281 (219) 233-Yl/1
46755 WlLLIAH G. HENTUY! KING-SHLEY THERMOS cu.1 KENDALLVILLEIN 46755
46808 DALE GAUMEK/ GOV!. c. INUUSTRIAL DIV.! MAGNAVUX/ 1313 PRODUCTION ROAD/ FORT WAYNE IN 46808/ (219) 482-4411
47150 DOUGLASH. QUEBBEHAN!cmLPLJTINGSERVICES/ INDIANAUNlV. - SOUTHEAST! 4201 GRANTLINE. ROAD! NEW ALBANY IN 47150/ (812) 945-2731 X287
47401 PAOL E. DAWSON! WRUBEL COHPLITER CENTER! 12 ~1EMORIAL! INDIANA UN IV.! bLOOHINGTON IN 47401! (812) 337-\1255
474Ul DAVE DELAUTER! WRUBEL COI1PUTER CE"'TER! 78 HPER BLDG! INDIANA UNIV.! BLOOHINGTON IN 4740l/ (812) 337-1911
47401 DAVID s. WISE! CO,HPUTI::R SCIENC!': DEPT.! 101 LINDLEY HALL! INDIANA V! HLOOMINGTON IN 47401/ (812) 337-4866
47905 HARK SENN! 107 DIGBY IWAD! LAFAYETTE IN 47905
48076 LAUKENCI:: L. RAl'EIV 29497 Sl'RING HILL DR.! SOUTHFiELD HI 48076/ (313) 559-6781
4810] JAHES BLYTHE! THE G!U;AT LAKES SOFTWARE SYSTEMS LTD.! 5 RESEARCH DRIVE! ANN ARBOR ~1I 48103! (313) 663-6533
48103 JAHt:S W. KUIPER! 542 LINUEN LANE! ANN ARBOR MI 48103! (313) ':)94-3500 X489 (WORK)! (313) 66]-71>53 (HonE)

4810] TOtI \.I!::lSZ! BALANCE n:CliNOLOGY INC.! 120 ENTEKPRISE DRIVE! ANN ARBOR MI 48103! (313) 769-2100
48104 JONATHAN HAUER! COtlSHARE INC.! ]001 S. STATE ST.! ANN ARBOR MI 48104! (313) 994-4800
48104 W. J. HANSEN! INC.! SYCOR! 100 PHOENIX DRIVE/ ANN ARBON. MI 48104! (313) 995-1234
48104 DAVID LIPPINCOTT! ANN ARBOR COHPUTER CORP./ 3211 PACKARD RD/ ANN ARBOR MI 48104! (]13) 971-3740
48105 JAH£S BLYTHE! GREAT LAKES SOFTWARE SYSTEIfS LTD.! 5 RESEARCH DR.! ANN ARBOR HI 48105! (313) 663-6533
48105 WILLIAl1 E. BULLEY! 314 CLOVERDALE! ANN ARBOR MI 48105! (313) 995-2188
48105 MARK HERSEY! 1114 MAIDEN LANE COURT APT. 112/ ANN ARBOR MI 48105! (313) 994-3934/ (517) 355-1764 (OFFICE)

48106 RICHARD C. VILE JR.! NORTHERN TELECOM/ ItO PHOENIX DR. - 4 W.T.! ANN ARBOR HI 48106! (313) 973-6851
48130 MARK WOLCOTT! 5u51 MAST ROAD! DJD:TEK HI 48130! (313) 426-2034 HOM!::! (313) 668-4]13 WORK
48176 LARRY ENGJ:::LfIARDT!P.C.S.! 750 N. IIAPLE ROAD! SALINE MI 48176! (313) 429-4971
48176 DAVID HATTHEWS! P}WCE~S CmIPUTJ:;R SYSTEMS! 750 N. I-IAPLE RD.! SALINE HI 48176! (313) 429-4971
48176 JOHN VAN ROEKEL! PROCESS COMPUTER SYST£HS! 750 N. IWLE RD.! SALINE MI 48176! (313) 429-4971
48197 ROBERT M. OTTOSEN! 4444 SWISS STOt'o'E LANE E. #3C! YASlLANTI HI 48197! (313) 434-4969
48197 RICHAHlJ 1. HAHN! 2473 DRAPER! YPSILANTI HI 48197! (313) 761-3050
48239 ATTN: IH':S DATA SYSTEMS! 2603£ FIVE rULE ROAD! DETROIT 111 482]9! (313) 532-0554
48640 BOB HETZGER! CmlPUTEL{ TECHtWLQGY DEV.! vowCHEHICAL CO.! 2040 DOW CENTEl{! HlDLAND MI 48640! (517) 636-1352
48804 GEORGE SARGENT! 4961 SIOUX WAY/ OKEMOS HI 48804! (517) 353-3187
48823 THUtIAS w. SKELTON! 315 WEST SAGINAW STREET! EAST LANSING MI 48823! (517) 332-4368/ (517) 351-2530
49007 ATTN: COVELL (. HARWUOD CONSULTANTS! 714 ISB BLDG.! K.ALA1'IAZOOMI 49007! (616) 382-6665
49U07 MARKT. O'BRYAN! PRESTIGE APARTM!::NT E! 421 STANWOOD DRIVE! KALAMAZOO MI 49007
49008 JACK tt. HEAGHER! COMPUTER SCIENCE AND MATHEMATICS! WESTERN MICHIGAN UNIV.! KALANAZOO MI 49008! (616) 383-0095
49269 ROGER KLOEPFER! 7774 BROWN ROAD! PARHA MI 49269
49503 MEL PRUIS! DATA PROCESSING CENTER! GRAND RAPIDS PUBLIC SCHOOLS! 143 BOSTh'ICK N.E.! GRAND RAPIDS I'll 49503

49855 R. BHARATH!1330 NORWOOD ST. APT 6/ MARQUETTE MI 49tl55! (906) 227-2605
50158 DAVID HICKOK! R.A. ENGELTEGH. CENTER/ FISHER CONTROLSCO.! P.O. BOX 11/ MARSHALLTOWNIA 50158! (515) 754-3923
52240 HAROLD HARTMAN! 1912 F ST/ IOWA CITY IA 52240! (319) 338-7092
52240 JOH!\ JOHNSON! 2906 WAYNE AVENUE! IOWA CITY IA 52240! (319) 354-1303
52240 CHARLES LARSON! RR 02/ IOWA CITY 1A 52240! (319) 351-5997
52242 DONALD L. EPLEY! DEPT. OF COMPUTER SCIENCE! UNIV. OF IOWA! IOWA CITY IA 52242/ (319) 353-5605
52333 BOB WERNER! ROUTE 3 BOX 237A! SOLOtj IA 52333/ (319) 644-2657
53012 MARK J. SEBERN! SEBERN ENGINEERING INC! W55 N815 CEDAR RIDGE DRIVE! CEDARS BURG WI 53012/ (414) 375-2200

53092 W. JANSSEN! 11541 SHORECLIFF LA.! MEQUON WI 53092/ (414) 241-5768
53115 BILL NORTON! BORG INSTRUI1ENTS DIV.! BUNKER RAMO CORP.! 902 WISCONSIN STREET! DELAVAN WI 53115! (414) 728-55]1 X265

53126 THOHAS L. BECK! UNICO INC.! 3725 NICHOLSON RU! FAANKSVILLE WI 5]126/ (414) 632-6121
53141 D. T. FIEL!:;/ UNIV. OF WISCONSIN - PARKS IDE! KENOSHA WI 53141! (414) 553-2231
53151 JOHN J. tIEKTZ! WISCONSINELECTRICALMFGco lNC! BOX 148/ NEW BERLIN WI 53151/ (414) 782-2]40

53210 ROBERT F. JAKOB! ;!445 N. 5UTII ST.! HILWAUKEEWI 53210/ (414) 445-4800 (HOHE)! (414) 276-9200 (WORK)

53211 w. A. HINTON/ 3469 N. CRAMER ST.! MILWAUKEE WI 53211! (414) 964-2671 (HOME)! (414) 963-4005 (OFFICE)

53211 RICHARD LINTON! 3027 NORTH SHEPARD AVE.! MILWAUKEE WI 53211/ (414) 332-0070
53211 BKOOK5 DAVID SMITH! 4473 N. NEWHALL ST./ SHOREWOOD WI 53211! (414) 963-6413

53214 EDWARD !:;. KIRKHAM! ELECTRONIC PRODUCTS DIV.! KEARNEY(. TRECKERCORP.! 11000 THEODORETRECKERWAY!MILWAUKEEWI 53214/ (414) 476-8300
53280 BABAK CHUBAK! 168! WI::;CONSIN TELEPHONE/ 345 N. 35TH ST./ MILWAUKEE WI 53280/ (414) 456-3000
53706 HEU M. JACOBSON! ACADE!HC COIlPUTING CENTER! UNlV. OF WISCONSIN - MAlJISON! 1210 WEST DAYTON STREET! MADISON WI 53706/ t608) 262-':)553

53706 PAUL C. LUSTGARTEN/CmlPUTER SCIENCE DEPT.! UNIV. OF WISCONSIN! 1210 W. DAYTON ST.! HAD IS ON WI 53706!
(608) 262-7784

53715 WILLIAn FOLZ! 1317 HILTON ST.! I-IADISON WI 53715! (608) 256-6789
54601 JOHN A. NIEItENGARTEN! COMPUTER CENTER! UNIV. OF WISCONSIN - LA CROSSE! LA CROSS WI 54601! (608) 785-8029

55016 DANIEL DASSOW! 8745 GRE!::NE AVE. SO.! COTTAGE GROVE HN 55016! (612) 459-3293
5'jU57 CLAYTON !IAAI'AI..A! CARLETON CULLl::GE! NOH.TI!FlELD HN 55057! (507) 645-4431 X36<J
55101 DA~Il::L ETIlIEH.! 507 E. NEVADAAVE! ST. PAUL tiN 55101! (612) 771-3281

')')101 CHilD fJi\NSI':N! THWSHilkrNG :;EKVICES/ 224-]E! ]H CEN1'lIR! ST. PAUL tIN 5510l/ (612) 736-1384
55101 KUH.T PAPKE/ ESU! BLDG 518! 3M CENTER! ST. PAUL MN 55101
55104 BRUCE; NEKASE/ BOX 4155! ST. PAUL !1N 55104! (612) 645-9401
55104 T. D. POPPENIHECK!DEPT. OF PHYSICS! IiAMLINE UNIV.! 1536 HEWITT! ST. PAUL MN 55104! (612) 641-2293
55107 KEH.I<Y SHORE! ASTRO COM COkP.! 120 WEST PLATO BLVD! ST. PAUL HN 55107! (612) 227-tl651
55112 ED KATZ! ]564 N. SNELLING! ARO£t~ HILl.S MN 55112! (612) 636-3472
55112 RUSSELL B. KEGLEY! 316 CLtWElAND AVE S.W. NIB! NEW BRIGHTONI1N55112/ (612) 636-1758 HOME!(612) 631-5718 WOKK
55112 ROGER E. HILLER! 4217 SHIRLEE LANE NO.! SHOREVIEW MN 55112! (612) 483-5374
55112 W. B. CHAPIN! AK!-! 242! CONTROL DATA CORP.! 4201 N. LEXINGTON! ST. PAUL tiN 55112! (612) 483-4673
55112 WAYNE A. SANDERSON! 892 SHIRLEE LANE! ST. PAUL MN 55112! (612) 482-2712
55112 E. L. STECHi'IANN!ARH272! CONTKOL DATACORP.! 4201 N. LEXINGTON AVE./ ST. PAULMN55112! (612) 402-2181
5)113 PETER M. RNISTADl 1260 W. LARPENTEUR! ST. PAUL MN 55113! (612) 488-4595
55116 HAROLD MELAMED! 18 UH.1'!£ CT.! ST. PAUL UN 55116! (612) 699-1313
55117 STEI'HEN S. IJeGRANt:j 330 W. COTTAGE AVE. #104! ST. PAUL MN 55117

55303 HENH.Yc. BROH! 2740 NOKTH FEKHY ST.! ANOKA MN 55303! (612) 421-8740
55]17 LANCEK. FISHER! 401 HIGHLAND DRIVE! CHANHASSEN HN 55317! (612) 474-5138! (612) 941-8090 WORK
55372 DUANE w. SEBEH/ CKEEKWOOD BOX 258! PRIOR LAKE MN 55372
55404 VICTOK A. JUHNSON! HARCCOKPORATION/ 2527 COLUHBUS AVE. S.! MINNEPOLIS MN 55404! (612) 871-4440
55405 ANUREW S. WOYAK! 245 SHI::RIOAN AVENUE SOUTH/ MINNEAPOLIS MN 55405! (612) 374-5377
55406 OTTO BAADE! 2925 37TH AVE S.! HINN!::APOLIS MN 55406/ (612) 729-6250
55409 CARLIN R. COVEY! 3917 3RD AVE SO.! MINNEAPOLIS MN 55409! (612) 827-5202
55409 f1ARY NoEKENBERG! 4615 1ST AVE. S.! HINNEAPOLIS MN 55409! (612) 827-1545
55410 DAVID E. COLGLAZIEI\! 4434 THOHAS AVE S./' 11lNNEAPOLlS MN 55410/ (612) 854-4600 WORK! (612) 920-7792 HOME
55414 RICHARD KUBAT! 1010 15TH AVE. SE - APT 204! MINNEAPOLISMN55414/ (612) 379-1799
55414 JEFF L. POHEKOY! 1321 6TH STKEET S.E.! HINNEAPOLIS MN 55414! (612) 331-5475
55420 Tm1 WRIGHT! U!B!A AERIAL SYSTEMS! P.O. BOX 20330! !HNNEAPOLIS MN 55420! (612) 944-3046
55424 D. 1:;. SAARELA! 4508 W. 64TH ST.! MINNEAPOLIS MN 55424/ (612) 926-2561
55424 LADONNA THOMPSON! NTS SYSTE~!S CORP.! BOX 24012/ MINNEAPOLIS MN 55424! (612) 944-4022
55426 PAUL HINKII'l! 3141 RHODE ISLAND AVE. s.! ST. LOUIS PARK MN 55426! (612) 922-7366
55427 DAVIU PERLI-IAN! 8309 NORTHWOOD P'NY.! HlNNEAPOLlS MN 55427! (612) 546-2627
55427 RICHARD SCHROIillEL! APT 1J]18! 2907 HILLSBORO AVE. N.! NEW HOPE HN 55427! (612) 544-5466
55435 GEOKGC; H. I!UELLER! HHR INC.! 7200 FRANCE AVE SO.! EDINA MN 55435! (612) 831-7400
554]5 KENT SCHROEDER! CONTROL DATA CORP.! 4550 WEST 77TH snEET/ EDINA ~IN 55435! (612) 830-6487
55435 RON THOMAS/ CONPUTER PKODUCTS CORP.! 7625 BUSH LAKE ROAD! EDINA MN 55435/ (612) 835-7361
55435 GREG STEELr:! NCR! 4640 W. 77TH ST! tIINNEAPOLIS MN 55435! (612) 831-5606
55435 RICHARD A. STONE! DATA 100 CORP.! 7725 WASHINGTON AVI::. SO.! MINNEAPOLIS MN 55435/ (612) 932-8000
55440 JON HANS UN! SYSTEM DEVELOPMENT! DATA 100 CORP! BOX 1222! MINNEAPOLIS MN 55440/ (612) 932-8000
55440 GENE HARTINSON! SYSTEM DEVELOPMENT! UATA 100 CORP! BOX 1222! MINNEAPOLIS MN 55440/ (612) 932-8000
55440 J!:':KEHY S. NICMOLS! DIGITAL IMAGE SYSTEMS DIV.! HQM284! CONTKOL DATA CORP.! BOX 1249! MINNEAPOLIS HN 55440! (612) 374-4880
55440 DOUG PUIL/ SYSTEM DEVELOPHENT! DATA 100 CORP! BOX 1222! MINNEAPOLIS MN 55440! (612) 932-8000
55440 BILL SWOONS/ SYSTEM DEVELOPMI::NT! DATA 100 CORP/ BOX 1222! MINNF.APOLIS MN 55440! (612) 932-8000
55440 RICHARD SPELLER~r:RG! SYSTEM DEVELOPMI::NT! DATA 100 COKP! BOX 1222! MINNEAPOLIS MN 55440! (612) <J32-8000
55440 JERRY STOlJDAlID! SYSTEM DEVELOPHENT!' DATA 100 GORP! BOX 1222/ MINNEAPOLIS MN 55440! (612) 932-8000
55440 TOM URSIN! SYSTI:M UEVELOPMENT! DATA 100 GOKP! BOX 1222! MINNEAPOLIS KN 55440! (612) 932-8000 (WORK)/ (612) 784-1658 (HOME)

55440 JAMES A. VELLENGA/ SYSTE~I DEVELOPMENT! DA'!A 100 CORP/ BOX 1222! MINNEAPOLIS UN 55440! (612) 932-8000
55440 JIH VERNUN! SYSTEM lJEVELOI'MENT/ DATA 100 CORP I BOX 1222/ MINNJ::APOLIS ~IN 55440! (612) 932-8000
55441 PAUL TIIOI-IPSON! 2ND FLOUt{ - SOUTHGi\Tl:: OFF. PLAzA! CONTROL DATA CORP.! 5001 W 80TH ST.! BLOmlINGTON MN 55441! (612) 8]0-6937

55455 CHRIS BOYLAN! UNIVERSITY COHPUTER CENTER! 132 SPACE SCIENCE CENTER! UNIV. OF HINNESOTA! EAST BANK! MINNEAPuLIS HN 55455! (612) 43<J-0707
(612) 376-2895

55455 STEVE BRUELL! C. SCI. DEPT.! 136 LINU HALL! UNIV. OF MINNESOTA! EAST BANK! MINNEAPOLIS MN 55455! (612) 373-)958

55455 K. FRANKOWSKI!COHPUTEK scn:NCE UEPARTHENT/ 136 LIND HALL/ U OF MINNESOTA! EAST UANK/ MINNEAPOLIS HN 55455! (bI2) ]73-7591

55455 RICK L. MARCUS! UNIVERSITY COMPUTER CENTER! 227 EXl' ENGK! UNIV OF MINNESOTA! EAST BANK! MINNEAPOLIS MN 55455! (612) 339-1638! (612) ]73-4181

55455 MICHAfo:L ROBEKT MEISSNER! C.SCI. UEPT./ 136 LIND HALL! 0 OF MINNESOTA! EAST BANK! MINNEAPOLIS ~IN 55455! (612) 373-6018
55455 DAVI:: NAUMAN! MANAGEMENT SCI. DI::PT.! 761 B.A.! U Of tllNNI::SOTA! WEST BANK! MINNEAPOLIS MN 55455
55455 JOHN NAUtWJ! SSRFC! 25 BLI-;GEN HALL/ U 01>' MINNESOTA! WEST BANK! MINNEAPOLIS MN55455
55455 STI::VEN UYANAGI! TATE LABOKAToRY OF PHYSICS! ROOM 142! UNIVERSITY OF MINNESOTA! 116 CHURCHSTREETS.E.! EAST BANK! MINNI::APOLIS HN 55455

(612) 771-6]2f

55455 MICHAEL PRIE'Ii.lLAI !-IGIIT. SCIENCES DEPT.! 773 BA! U OF HINNESOTA! WEST BANK! mNNEAl'OLIS MN 55455! (612) 373-7885
55455 J. ~EN ROSEN! eSCI UIIPT.! 136 LINU HALL! U OF NINNESOTA! !::AST BANK!MINNEAPOLISMN55455! (612) 373-0133
55/155 TIM J. SALOl UNIVl':KSITY COMPUTER O:Nn;K! LAUU!::RUALE! U UF MINNESOTA! MINNEAPoLIS ~'N55455! (611) ]76-56U7

55455 G. MICHAEL SC\lNEll)ER! C.SCr. Ot-:PT.! 136 LINt) HALL/ U uF mNNESOTA! 1<:AS1'JlANK! MINNEA1'OLIS MN 55455/ (612) 373-75H:l
55455 C. J. WAlJD[NGTUN! SCHOOL OF PBYS IC~i! TATE LAR OF PUYS ICS! U 010' MINNESOTA! EAST BANK! ILlNNf.APULIS HN 55455! (612) 37)-3847

55455 KIET T. YI':N! 221 SAN~'UI(1) If ALL! ONIV!':KSITY 01" MINNI~SOTA! t!INNEAPOLIS HN 55455! (bl'2) 376-otU7
551155 PETIIR H.ZECUn!':ISTER! UNIVERSITY COM1'UTER C~;NT!:':R/ '227 EXP. ENGR.! U OF MINNt:SOTA! EAST BANK! MINN!!.APOLIS HN 55455/ (612) 373-4181
1)')455 ATTN: SSHFC Lr~RARY! SSIU'C! 2') BLEG!:':N HALL! U Or' HlNNJ.:;SOTA! WEST BANK/ MINNEPOLIS HN 55455! (61Z) 373-5599
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55812 DAN BURROWS/ UMD COHPUTER CENTERI 178 M.W.ALWQRTH HALL/ U OF MINNESOTA - DULUTH! DULUTH HN 55812/ (Zl~) 726-7587

55812 DANM. LALIBERTE/ 2015 E 2ND STREET/ DULUTH IIN 55812/ (218) 728-6177
55812 DAVID K. TAYLOR/ COHPUTER CENTER! 172 MWAH/ UNIV. OF tlINNESOTA - DULUTH! DULUTH MN 55812/ (ZIB) 726-7587
55901 ED JOHNSTON/ 715 6TH STREET 5.£./ ROCHEST£R MN 559011 (507) 286-2635 WORKI (SOl) 288-5383 HONE
55901 DAVE MACHARTI 2412 S.W. 4TH STREET! ROCHESTER MN 55901/ (507) 286-9147
55901 WILLIAN SN1AYOA! 1434 345T If.i/ RUCHESTER MN 55901/ (507) 282-9214
55987 HUGH OUELLETTE/ 5072 W. 8TH ST./ WINONA MN 55987/ (507) 452-8732
56464 KEITH BELLAIRS/ LAKE VALLEY DATA SYSTEMS/ R2 BOX 108/ MENAHGA MN 56464/ (218) 732-9677
57701 BYRONG. EV£I{ETT! 622 E. TALLENT! RAPID CITY SD 57101/ (605) 342-8797
57709 MIKE HUGHES/P.O. BOX393/ RAPID CITY SD 57709/ (605) 348-1090
58107 ATTN: P.S. INC.! BOX 2017! FARGO ND 58107
58501 JEFF HARLOW/ 1002 N. 4TH STREET- APT 112/ BISMARCKND 58501
59812 JOHN R. BARR/ CO!{1'. SCI. DEPT./ UNIV. OF HONTANA/ MISSOULA MT 59812/ (406) 243-2883
60004 R. D. STINAFF/ 324 W. BRAESIDE DR./ ARLINGTON HTS IL 60004/ (312) 394-4000 x663
60016 MONTE JAY !1!:::LDMAN! 555 WILSON LANE/ DES PLAINES IL 60016/ (312) 635-4123
60016 MONTE J. MELDMAN/ 555 WILSON LANE/ DES PLAINES IL 60016/ (312) 635-4122
60104 InCHARD VILMUR/ 418 FREDRICK AVE./ BELLWOOD IL 60104

60137 EDWARDN. DEKKERIll/ 22',1 615 ELMWOOD DRIVE/ GLEN ELLYN IL 60137/ (312) 858-5302
60164 REGIS B. SNYDElI.JR/ DEPT. 470/ TUBE A2/ GTE AUTOHATIC ELECTRIC LABS/ 400 NORTH WOLF ROAD - BOX 2317/ NURTHLAKJ,: IL 60164/ (312) 6tH-HOD X4327
60164 PRAKASH THATTE/ GTE AUTOMATIC ELECTRIC LABS/ P.O. BOX2317/ NORTHLAKI::IL 60164/ (312) 681-7090
60174 KEITH GARLAND/ AlI.THUIt ANDERSEN(. CO./ 1405 N. FIFTH AV/ ST. CHARLES IL 60174
60196 G. W. GAUGHKAN/NUCLEAR DATA INC./ GOLF AND MEACHAM ROADS/ SCHAUMHERG IL 6U196/ (312) 884-3600
60196 DAVID R. HOPP1::/NUCLEAR DATAl GOLF(. MEACHAMRDS! SCHAUMBURGIL 60196/ (312) 884-3654
60201 RICHARD A. KARHUSE/ COMPUn:K SCI. RESEARCH LAB./ TECH B626/ NORTHWESTERN UNIV./ 2145 SHERIDAN KOAD/ EVANSTON IL 00201/ (12) 4'12-52.48
60439 RICHARDD. GEORGE/ RAS 208/ ARGONNE NATIONAL LABOKATORY/ 9700 S. CASSAVENUE/ARGONNE IL 60439

60540 EDWARD R. BYKNE/464 TICONDEKOGA LANE/ NAPERVILLE IL 60540
60540 DAVID J. RYrKA/ 2B-401F! BELL LABOKTORIES/ NAPERVILLI:: IL 60540/ (312) 690-3766
60542 JOHNR. JACKSON/ 834 SHAGBARK LANE #303/ NORTH AURORA IL 60542/ (312) 840-3522
60601 MIKE COLLIGAN/ DEDICATI::DSYSTEHS INC./ 180 N. MICHIGANAVE./ CHICAGO IL 6060l! (312) 372-4222
60618 THOMASP. HOVEKE/ 3223 W. BERTEAU AVE./ CHICAGO IL 6U618/ (312) 661-8017 (WORK)/ (312) 539-8747 (HONE)

60680 DAVIDH. WEIBLE/ 203 GRANT HALL/ UNIVEKSITY OF ILLINOIS AT CHICAGO CrR*/ BOX 4348/ CHICAGO IL 6068U/ (312) 996-8836
61008 FRANKO. DOUGHr:RTY/ BLACKHAWK BIT BURNERS CLUB/ 325 BEACON DRIVE/ RELVIDERE IL 61008/ (1:115) 544-5206
61107 STANTON D. ERICSON/ 1816 COUNCIL CREST DR.! ROCKFORD IL 61107/ (815) 399-2943
6161:5 HARLAN FROBISH/ COMPUTEK CENTER/ BRADLEY UNIV./ PEORIA IL 61625/ (309) 676-7611 X468
61701 DAVID c. BRAUGHT/ ILLINOIS WESLEYAN UNIVERSITY/ BLOOHINGTON IL 61701/ (309) 556-3146
61742 LENN s. HUNT/ BOX 302/ GOODFIELD IL 61742/ (309) 965-2617
61752 JACK KOCHER/ KR 111/ LEROY IL 61752/ (309) 962-6891
61801 DICK NUIGON/ 291 COORDINATED SCIENCE LAB/ UNIV. Qlo' ILLINOIS! URBANA IL 61801/ (217) 333-8252
61832 SCOTT HERR/ 3819 N. VERJllLlON/ DANVILLE IL 61832/ (217) 446-2319
62025 WALT PARRILL/ MID. ILLINOIS CUNPUTEK CO-OP/ COTTONWOOU ROAD/ EDWARDSVILLE IL 62025/ (618) 288-7268
62563 J. R. WEISTART/ 513 E. MAIN STREI::T/ ROCHESTER IL 62563
62906 JOE B. HONTGOMI':RY/P.O. BOX462/ ANNA IL 62906/ (618) 833-6013
63045 LARRY MUSRACH/ WESTERN ELECTRIC/ 502 EARTH CITY PLAZA/ EARTH CITY MO 63045
63045 CHARLES NEUHANN/ SOFTWARE ENGINEERING/ AUTQCONTROL INC./ 4284A RIVERLINE DRIVI::/ EARTH CITY MO 63045/ (314) 291-8150
63110 MICHAEL w. VANNIE!!./ HALLINCKIWDT INSTITUTE/ 510 SOUTH KINGS HWY/ ST. LOUIS MO 63110/ (314) 454-2291
63166 PETER R. ATHERTON/ DEPT. 112A/ 132 BLDG 2 - LEVEL 1/ HCOONNELL AIRCRAFT CO./ P.O. BOX 516/ ST. LOUIS MO 63166/ (314) 232-0232

63188 SUE D. BURKLUND/ ATTN: DRXAL-TC/ ALMSA! P.O. BOX 1578/ ST. LOUIS 1'1063188/ (314) 261:)-5271
63701 LARRY LOOS/ COMPUTER SCIENCE DEPT./ SOUTHEAST MISSOURI STATE UNIV./ CAPE GIRARDEAU 110 63701/ (314) 651-2244
64108 ATTN: DOCUHENTATION CENTER! UNITED COMPUTING SYSTEI1S INC./ 2525 WASHINGTON! KANSAS CITY ~JO 64108/ (816) 221-9700
64468 GARY HCDONALD! DIV. OF MATH / CS/ NORTHWEST MISSOl/RI STATE UNIV./ MRYVILLE MO 64468/ (816) 5B2-7141
65211 ATIN: AlUUN REDDY - LIBRARIAN/ HEALTH CARE TECHNOLOGY CENTEK/ 137 CLARK HALL/ UNIV. OF MISSOURI/ COLUMtHA MO 65211
65211 DAN SHln!/ CAMPUS COHPUTING CENTER/ 103 LEFEVRE HALL/ UNIV. OF HlSSOUIU-COLUMBIA/ COLUMBIA MO 65211/ (314) 882-7876
65401 GERALDP. ALLDREDGE/PHYSICS DEPAR1MENT/ UNIV. OF MISSOUH.I- ROLLA/ ROLLAMO65401/ (314) 341-4372
66102 DAVID M. ALLEN/ 1317 CENTRAL AVE./ KANSAS CITY KS 66102/ (913) 371-6136 (WORK)/ (913) 381-5588 (HOME)

66216 RUDOLFF. WROBEL/12725 W. 55TH TERRACE/ SHAWNEE KS 66216/ (913) 631-5131
66506 WILLIAM J. HANKLEY/DEPT. OF COMPo SCL/ KANSAS STATE UNIV./ ~1ANHATTAN KS 66506/ (913) 532-6352
66506 BRYAN D. HAROLD/ COMPUTING CENTER/ CARDWELL HALL/ KANSAS STATE UNIV./ ~~HATTAN KS 66506/ (913) 532-5311
66506 MIKE MILLER/ COMPUTING CENTER/ CARDW1::LL HALL/ KANSAS STATE UNIV./ MANHATTAN KS 66506/ (913) 532-6311
67203 JEFF PALNER/ 2303 w. IST/ WICHITA KS 67203/ (316) 942-1988
67226 DAN C. RICHARD/ M.S. 19/ NCR/ 3718 NORTH ROCK RD./ WICHITA KS 67226/ (316) 687-5228 (WORK)/ (316) 688-5074 (Hm1E)

68005 KEN RITCI!IE/ 1013 BLUFF ST./ BELLEVUE NE 68005/ (402) 291-7224 (H0I1E)/ (402) 291-5400 (WORK)

68025 PAT SNYDER/ 1941 EAST 16TH ST./ FRI::MONT NI:: 6tW25
68134 CURT HILL/ 7535 SHERMAN DR./ mlAllA NE 68134/ (402) 471-3701 BUS./ (402) 392-2.138 HOME
68503 S. RAYHUTTON/1714 N 31ST ST./ LINCOLN NI'; 68503/ (402) 466-0212
6RSfl8 GEOKGF. t-JI\(:V/ nF:PT. OF emir. SCLI 110 FF,IU;USON HALLI II OF NEIWI\SKA/ LTNCOLN NF. bHSRH/ (1.02) 477.-3200/ (402) 472-2402

68701 ATTN: DIRECTOR OF CO~(PUTER SERVICES/ NORTHEAST TECHNICAL COMMUNITY COLLEGE/ 801 E. BENJAMIN/NOKFOLKNE 61H01
69341 GARY J. BOOS/ 2350 CHATI::AU WAY/ GERING NE 69341/ (308) 436-4687
70005 JOHN R. SOUVESTRE/ 211 ATHERTON DR./ MI::TAIRIE LA 70005/ (504) 837-7!1I12
7U1l8 ERVING s. PFtill/ COMPUTER LABORATORY/ TULANE UNIVERSITY/ 6823 S1. CHARLES AVE./ NEW ORLEANS LA 70118/ (504)

865-5631

70808 JAN R. WILSON/ 3132 EUGENE ST./ BATON ROUGE LA 70808/ (504) 383-1371
73190 MINEO YA~IAKAWA/ PHYSIOLOGYAND BIOPHYSICSH. s. C./ UNIV. OF OKLAHOMA!BOX26901/ OKLAHOMACITY OK 73190/ (405) 271-2226
73505 FRANCIS B. HAJEK/ HATH DEPT.! CAMLKON UNIVI::RSITY/ LAWTON OK 73505/ (405) 248-2200 x49
74004 J. B. KLAHN/ APPLIED AUTOHATIC INC./ 206 RB2 PRC/ HARTLESVILLE OK 74004
74102 KENNETHR. ORIESSEL/ AlIOCO RESEARCH/P.O. BOX591/ TULSA OK 74102/ (418) 644-3551
74128 NEDN. HAYRATH/10909 E. 3RD. ST./ TULSA OK 74128! (918) 437-6720
74128 NEDN. MAYRATH/10909 E. 3RD ST./ TULSA OK 74128/ (918) 437-6720
74171 JACQUES LAFRANCEr DEPT. OF MATHEMATICAL SCIENCE/ OAAL ROBERTS UNIV./ TULSA OK 74171/ (918) 492-6161 X2722
74601 MIKE BURGHER/ CONTINI::NTAL OIL COMPANY/ 378C N PARK/ PONKA CITY OK 74601/ (405) 762-3456 X2752
75006 RONALD DAWES/ 2211 GREEN VALLEY/ CARROLLTON TX 75006/ (214) 234-7653/ (214) 245-3200
75006 TOM EKBERG/ MS 503/ 110STI::K/ 1215 WEST CROSBY ROAD/ CARROLLTON TX 75006
75006 JOHN P. JENKINSON/ 2006 PETI:RS COLONY/ CARKOLLTON TX 75006/ (214) 245-1206
75075 GERALD PFEIFFER/ 3100 WINCHESTER/ PLANO TX 75075/ (214) 423-0597
75075 LEO PUTCHINSKI/ 3313 REGENT DR./ PLANO IX 75075/ (214) 234-7685
75080 MARVIN ELDER/ ELDER COHPUTING CORP./ 801 BUSINESS PARKWAY/ RICHARDSON TX 75080/ (214) 231-9142
75080 ASHOKD. INGLE/ P.O. BOX2902/ RICHARDSON TX 75080/ (214) 996-2273
75080 D. W. MCCAHMISH/908 REDWOOD! RICHARDSON IX 75080/ (214) 234-8432

75223 WILLIAM LYNN/ BOX 11245/ DALLASTX 75223
75229 PHILLIP R. CALDWELL/3239 DOTHAMLANE/ Of\LLAS IX 75229
75235 ATIN: LIBRARY/ H!':ALTH SCIENCE CENTER/ UNIV. OF TEXAS - DALLAS/ 5601 MEDICAL CTR. DR./ DALLAS TX 75235/ (214) 688-2383
75235 ARNOLD H. MUECKE/ MCRC/ UNIV. OF TEXAS HEALTH SCIENCE CENTER/ 5323 HARRY HINES/ DALLAS TX 75235/ (214) 688-3936
75240 ROBSPRAY/ ARTHURA. COLLINS INC! 13601 PRESTON RD/ DALLAS TX 75240/ (214) 661-2928
75240 BRADLEYM. TATE/ DATA COMHUNICATIONSDIV./ HARRIS CORP.! P.O. BOX400010/ DALLASIX 75240/ (214) 386-2236
75401 PAUL D. HELVICK/ 1910 LOOP 315 E. APT 248/ GREENVILLE IX 75401/ (214) 454-1226

.
76101 P. L. HUTCHISON/PLANTMZ 2811/ GENERAL DYNAMICS/ P.O. BOX748/ FORT WORTH IX 76101/ (817) 732-4811 X3267
77005 SCOTT K. WARREN/ROSETIAALGORITHMS/5925 KIRBY #215/ HOUSTON TX 77005/ (713) 528-8350
77024 WILLIAUA. HITCHELL/ 365 N. POST OAK LANE/ HOUSTON TX 77024/ (213) 686-3383
77025 JAYASHKEE RAMANATHAN/ 3834 GRENNOCH LANE/ HOUSTON IX 77025/ (13) 749-3104
77036 R. L. IRWIN/ SEISCOH/ BOX 36928/ HOUSTON TX 77036/ (713) 789-6020
77036 PETI: ZIEB1::LMAN/ US 6404/ TEXAS INSTRUMENTS!. 8600 COHMERCE PARK ORIVE/ HOUSTON TX 77036/ (713) 776-6589
77042 WESTON W. HASKELL/ 22 BRIAR HILL DRIVE/ HOUSTON TX 77042/ (713) 789-7678
77043 ATTN: MICROPROCESSOR LABORATORIES INC./ 10690 SHADOW WOOD #110/ HOUSTON IX 77043/ (713) 465-755':1
17056 VERNONJ. MALLO/ 5366 MCQJLLOCH CIRCLE/ HOUSTON IX 77056/ (713) 840-7099
77058 CHARLES w. JoICKAY/UNIV. OF HOUSTON- CLEAR LAKE CITY/ 2700 BAY AREA BLVD - PO BOX 446/ HOUSTON TX 77058/ (713) 488-9386
77072 THOMAS BARBARA/ 6512 S. BRIAR BAYOU DR./ HOUSTON IX 77072/ (13) 933-9701
77074 GARY L. BECHTOLD/DATA 100 CORP./ 6776 SW FREEWAY 1400/ HOUSTON IX 77074/ (713) 977-8833
77092 PAUL L. KELLY/ THE ANALYSTS / SCHLUMBERGEK/ 4120 D DIRECTOR'S ROW/ HOUSTON IX 77092/ (713) 686-5516
77092 STANLEY M. SUTTON/ RESOURCE DEVELOPltENT Ii. ENGINEERING/ INTER COMP/ 1201 DAIRY ASHFOKD RD.! HOU::;TON TX 77092/ (713) 497-8400 WUKK
77546 ATIN: INTElUlETRICS INC./ 4815 FM 2351 - SUITE 103/ FRIENDSWOOD TX 77546/ (713) 482-4411
77843 STANLEYM. SWANSON/DEPT OF BIOCHEMISTRY/ TEXAS A&M UNIV./ COLLEGE STA. IX 77843/ (713) 845-1744
78209 FRANCIS A. BROGEN/115 RIDGEHAVEN/SANANTONIOTX 78209/ (512) 822-0230
78220 GORDON B. ALLEY/ DIGITAL SYSTEMS/ AUTOMATIC CONTROL ELECTRONICS CO./ P.O. BOX 20264/ SAN ANTONIO IX 78220/ (512) 661-411 L
78291 DELL ANTONIA/ HARTE-HAWKSCOMMUNICATIONSINC./ P.O. BOX269/ SAN ANTONIO TX 78291
78704 ROBERTL. BYRNEIII/ 1114 E. OLTORF#207/ AUSTIN IX 78704/ (512) 471-3032
78704 FRANK DUNN/ 3622 MANCHACA APT 222/ AUSTIN TX 78704/ (214) 231-3423
78704 JAY TROW/ 2200 DE VEKNE/ AUSTIN IX 78704/ (512) 444-5045
78712 STEPKEN P. HUFNAGEL/APPLIED RESEARCHLAB/ ACOUSTICALMEASUREMENTSDIV./ UNIV. OF TEXAS/ P.O. BOX8029/ AUSTIN IX 78712/ (512) 8Jb-1351
78712 L. KIRK WEBB/ ASTRONOMY DEPT./ UNIV. OF TEXAS - AUSTIN/ AUSTIN IX 78712
78731 S. VANERP/ TCC OORP./ 3429 EXECUTIVE CENTER DR./ AUSTIN TX 78731/ (512) 345-5700
78746 ROBERT PIERCE/ 3806B ISLAND WAY/ AUSTIN TX 78746/ (512) 327-3313
78751 THORNTONKEEL/ 917 E. 40TH STREET/ AUSTIN TX 78751/ (512) 452-8746
78753 JOHN ENGLAND/ 11606 OAK TRAIL/ AUSTIN IX 78753/ (512) 471-5854 WORK/ (512) 836-0375 HOME
78766 BOB ORR/ BOX 9948/ AUSTIN IX 78766/ (512) 454-4797 X426
79409 JOHN JENSEN/ DEPT. OF MATHEHATICS/ TEXAS TECH UNIVERSITY/ LUBBOCK IX 79409/ (806) 742-2571
79604 JOHN L. WEAVER/HERAL~ OF TRUTH/ BUSINESS DEPT./ CHUKCH OF CHRIST/ P.O. BOX2439/ ABILENE TX 19604/ (91S) 698-4370
80004 CHARLESP. HOWERTON/6740 YOUNGFlELDCOURTIARVADACO 80004/ (303) 422-6197
80004 J. RICHARDPEARSON/ 5910 FLOWERST./ ARVADA CO 80004
80020 JIM TURLEY/ 2315 RIDGE CIRCLE/ BROOMFIELDCO 80020/ (303) 469-4778/ (303) 571-6742
80027 PAULABARRETT/ STORAGE TECHNOLOGY CORP./ 2270 S. 88TH STREET/LOUISVILLE CO 80027/ (303) 497-7443
80123 H. JAMESSCHNELKER/7932S. LAUAR COURT/ LITTLETON CO 80123/ (303) 979-8284
80202 ATTN: COMPUTING CENTEK/ 221/ UNIVERSITY OF COLORADO - OENVER! 1100 14T.H ll.J. DENYERCO 80202/ (03) 629-2583

- ------ ----
----
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80Z02 DAVID HORNBAKER! 1020 15TH ST. HIOK/ DENVER CO 80202/ (03) 573-6717/ (303) 629-2678
80221 DE:-JNIS SIMMS! REGIS HIGH SCHOOL/ 3539 w 5UTH STR£ET/ DE1'>.'VERCO 80221/ (303) 433-8471
80222 ARTHUR W. GOTTMAN! BIOMEDICAL [" HOSPITAL SYSTEHS LTD.! 2137 s. BIRCH! DEt.'VER CO 80222/ (303) 758-0517
~0222 R. KENTLEONARDI3071 S. RESTER WAY/ DENVER CO 80222/ (303) 499-1000 X6811/X6388 (DAY)! (303) 629-2895 OR 756-4229 (NITE)

80230 ANN!:!:HONTGOHERY! P.O. BOX 30204/ LOWRY AFB CO 80230/ (303) 394-2904
80302 ATTN: PASCAl DISTRIBUTION! COHPUTING CENTER LIBRARY/ UNIVERSITY OF COLORADO! 3645 }!ARINE STREET/ BOULDER CO 80302/ (303) 492-8131
80302 DONALD HALFORD/ 1492 COLUHBINE AVE.! BOULDER CO 80302
80302 JAY SCHlJ'}jACHER! 1322 ARAPAHOE/ BOULDER CO 80302
8U302 TERRY L. SPEAR/ 419 22NU STI!.I':ET/ BOULDER CO 80302/ (303) 442-3273
80302 PHILIP R. ZIMHERl'lA.~ H./ 1842 CA.~YONBLVU. 11105/ BOULDER CO 80302/ (303) 447-8591
80303 ATTN: NATIONAL CENTER FOR AT!10SPHERIC*/ P.O. BOX 3000/ BOULDER CO 80303
80303 PAUL H. HALENDA/ '4917 THUNDERBIRD OR. 1133/ BOULDER CO 80303/ (303) 499-1468
80307 BRUCE K. RAY/ POLYHORPHIC COI-WUTER SYSTEMS/ P.O. BOX 3581/ BOULDER CO 80307/ (303) 530-2210
80401 L. S. HENSHAW/ 2003 BEECH COURT/ GOLDEN co 80401/ (303) 238-9804
81212 PAUL LEBRETON/ PSITRONICS GROUP SYSTEMS LAB/ 502 ALLISON AVENUE/ CANON CITY CO 81212
81501 BURTE. HARTHANN/HARTMANNENGINEERINGINC./ P.O. BOX 1238/ GRAND JUNCTION CO 81501/ (303) 243-0776
82071 HENRY R. BAUER IU/ CONPUTER SCIENCE DEPT./ UNIVERSITY OF WYOMING/ HOX 3682/ LARAHlE WY 82071/ (3U7) 766-5134
83401 R. H. ANDERSON/ E.G. & G. IDAHO INC./ P.O. BOX 1625/ IDAHO FALLS ID 83401/ (208) 526-1183
83705 LAURENCE R. LANGDON/ 2710 AUGUSTA ST./ BOISE ID 83705
83814 JACK STEVE/ NORTH IDAHO COLLEGE/ 1000 WEST GARDEN AVE./ COEUR

D' ALENE ID 83814/ (208) 667-7422
84102 DAVID L. IRVINE/ MICROPOINTCORP./ 363 SOUTH 5TH EAST/ SALT LAKE CITY UT 84102/ (801) 322-4065
84112 RICHARD C. BRANDT/ PIfiSICS DEPT/ UNIV. OF UTAH/ SALT LAKE CITY UT 84112/ (801) 581-6076
84115 MARK 11lCHJ::o:LSON/ BECTON DICKINSON IMMUNOo'tAGNOSTICS/ 180 WEST 2950 SOUTH/ SALT LAKE CITY UT 84115/ (801) 487-8773
84116 RICHARD G. LYMAN/ NS U7-2/ SPERRY UNIVAC/ 322 NORTH 2200 WJ::o:ST/SALT LAKE CITY UT 84116/ (801) 539-5192
84147 DON B. HALES/ RESEARCH CENTER/ KENNECOTT COPPER CORP./ P.O. BOX 11299/ SALT LAKE CITY UT 84147/ (80l) 322-1533
84601 FARREL OSTLER/ 987 E. 2620 N./ PROVO UT 84601/ (801) 375-3668
85012 DI::NNIS K. BOSWI::LL/ IBM COfU'./ 4502 N. CENTRAL AVE./ PHOENIX AZ 85012/ (602) 263-2005
85019 C. R. CORLES/ PHSD-P/ ~ID 530/ HONEYWELL/ 2222 W. PeoRIA AVE./ PHOENIX AZ 85019/ (602) 997-3000
85019 R. H. DOUGLAS/ PMSD-p/ HD 530/ HONEYWELL/ 2222 W. PEORIA AVf../ PHOENIX AZ 85019/ (602) 997-3000
85019 R. A. HJ:;NZEL/ PMSD-P/ t-w 530/ HONEYWELL/ 2222 W. PEORIA AVE./ PHOENIX AZ 85019/ (602) 997-3000
85019 J. C. HUNTINGTON/PI1SD-p/ MD 530/ HONEYWELL/ 2222 W. PEORIA AVE/ PHUENIX AZ 85019/ (602) 997-3000
85019 D. p. HETZGER/ pMSD-P/ MD 530/ HONEYWELL/2222 W. PEORIA AVE/ PHOENIX AZ 85019/ (602) 997-3000
85019 T. L. PHINNI:."Y/PMSO-P/ HD 530/ HONEYWELL/2222 W. PEORIA AVE/ PHOENIX AZ 85019/ (602) 997-3000

8501':1 E. H. RACHLIN/ i'!!SD-P/ MD 53U/ HONEYWELL/222 W. PEORIA AVE/ PHOENIXAZ 85019/ (602) 997-3000
85019 W. VAUGHN/ PHSD-P/ I"ID 530/ HONEYWELL/ 2222 W. PEORIA AVE/ PHOENIX" AZ 85019/ (602) 997-3000
85021 DAVID8,. WALLACE/GTt: AUTOHATIC ELECTRIC LABS/ 11226 N. 23RD. AVE./ PHOENIX AZ 85021/ (602) 995-6930
85028 AUTHOR R. JETER/ 3946 EAST ALTADENA/ PHOENIX AZ 85028/ (602) 996-6921
852Ul DENNIS GKAY/ 1543 N. SPRUCE CIRCLE/ ~IESA AZ 85201/ (602) 833-8830
85202 DOUGLASw. HAWKINS!HQTOROLAHICROSYSTEMS/2200 W. BROADWAY(1'131.8)/ HESA AZ 85202/ (602) 962-5256
85253 LARRY 01 LULLO/ DI LULLO CONSTRUCTION COMPANY/ 8724 NORTH 67TH STREET/ PARADISE VLY AZ 85253/ (602) 991-4556
85254 IAN LE~!AIR/ 5030 E. POINSETTIA/ SCOTTSDALE AZ 85254/ (602)

996-5458

85257 JMIES HI::NDIUCKSON/ 7301 E. PIERCE ST./ SCOTTSDALE AZ 85257

85281 JAHES E. HOLBROOK/ ITT COURIER TERMINAL SYSTEHS/ 1515 WEST 14TH STREET/ TEMPE AZ 85281/ (602) 275-7555
85704 DON 11. WRATHALL/ 6945 N. VISTA PLACE/ TUCSON AZ 85704/ (602) 538-3582
85715 G. A. KORN/ 6801 OPATAS STREET/ TUCSON AZ 85715/ (602) 298-7054
87002 TON SANDEH.SON/ RURAL ROUTE 1 / BOX 459/ BELEN NM 87002
87106 DENNIS S. DUNCAN/ 2948 SANTA CRUZ SEt ALBUQUERQUE NM 87106/ (505) 266-0126/ (505) 277-5536
87108 ATTN: LOVELACE CENTI::R FOR THE HEALTH */ 5200-5400 GI8S0N BLVD SE/ ALBUQUERQUE NM 87108
87112 DAVIDT. SCOTT/ SCOTT SYSTEHS/ lO70l LOMASN.E. SUITE 114/ ALBUQUERQUENt{ 87112/ (505) 293-2757
87115 liRUCE LINK/ DIVISION 1716/ SANDIA LABORATORIES/ ALBUQUERQUE NM 87115/ (50S) 264-1281
87185 B. C. CASKEY/ DIVISION 4716/ SANDIA LABORATORIES/ ALBUQUERQUE NM 87185

87185 RONDALL E. JONES/ DIVISION 2642/ SANDIALABORATORIES/P.O. BOX5800/ ALBUQUERQUENM87185/ (505) 264-7462
87544 ALBERT F. MCGIRT/ 115 GLENVIEW DIl./ LOS ALA/tOS NM 87544/ (505) 667-7750
87545 sur; JOHNSON/ 1,!S-540 Q-1/ LOS ALAMOS SCIENTIFIC LAB/ LOS ALAMOS NH 87545/ (505) 667-6515
877Ul KIM A. KIRKPATRICK/ P.O. BOX279U/ LAS VEGASNM 87701
90010 SANDRA DIRKS/ PAWLUK ADVERTISING INC./ 3660 WILSHIRE BLVD./ LOS ANGELES CA 90010/ (213) 386-1164
9U023 GEORGE A. HARTINEZ JR./ 654 1/2 S. SoTO ST./ LOS ANGELES CA 90023/ (213) 262-9827
90024 BRADLEYN. YEARWOOD/TRANSACTIONTI::CHNOLOGYINC./ 10880 WILSHIRE BLVD./ LUS ANGELES CA"90024/ (213) 879-1212
90025 CALVINW. JACKSON/ AaACUS PROGRAHMING CORl'./ 12301 WILSHIRE BLVD/ LOS ANGELES CA 90025/ (213) 820-6955
90036 PENNY CAANE/ INSTRUCTIONAL SUPPORT GROUP/ CALIFORNIA STATE UNIVERSITY/ 5670 WILSHIRE BOULEVARD/ LOS ANGELES CA 90036/ (213) 852-5789

90045 ATTN: K. HICHAEL- LIBRARIAN/ LOS ANGELES SCIENTIFIC CENUR/ IBH/ 9045 LINCOLN ~LVD./ LOS ANGJ::LES CA 90045/ (21]) 670-8350

90045 DAVID P. HARTIN/ 9619 BELFORD AVE. #3/ LOS ANGELES CA 90045
90046 KEN SIBERZ/ 1720 N. VISTA STREET/ HOLLYWOOD CA 90046/ (213) 874-7224
90049 JOHN liELEW/ JOHN BELEW ASSOCIATES/ 11621 CHENAULT/ LOS ANGELES CA 90049/ (213) 476-4078
90049 PAUL R. EGGERT/ 1151 AMI-I!\I{STAV 111/ LOS ANGELES CA 90049/ (213) 826-5397

90065 LYNN BLICKENSTAFF/ SELF-REALIZATION FELLOWSHIP/ 3880 SAN RAFAEL AVE.! LOS ANGEU;S CA 90065/ (213)
225-2471

90066 EDWARD w. BOLTON/ 4253 MOORE STREET/ LOS ANGELES CA 90066/ (213) 391-9998
90067 MICHAEL HADJIOANNOLL/ SUITE 862/ TICOM SYSTEMS INC./ 10100 SANTA MONICA BLVD./ LOS ANGELES CA 90067/ (213) 552-532890068 MOSHA CORNFELD/ 6712 BILLPARK DRIVE - 11408/ LOS ANGELES CA 90068/ (213) 876-6270
90230 NORH WHEELER/ 11175 WOOLFORD STREET/ CULVER CITY CA 90230
90245 BOB ROOSTH/ TEXAS INSTRUMENTS/ 831 SOUTH DOUGLAS/ EL SEGUNDO CA 90245/ (213) 973-2571
90266 GENE DREHER/ 128-16TH PLACE/ MANHATTAN BCB CA 90266/ (213) 648-2345
90266 CAROLYN A. ROSENBERG/ FORTH INC./ 815 MANHATTAN AVE./ MANHATTAN BCH CA 90266/ (213)

372-8493
90272 ALEX J. BASKIN/ 18008 SANDY CAPE OR./ PACIFIC PALSDS CA 90272/ (213)

454-4960
90274 DAVID J. GRIEP/ 2204 CHELSEA RD/ PALOS VERDES E CA 90274/ (213)

648-7246
90274 LOUIS BARNETT/ 28203 RIDGEFERN CT./ RANCHO PALOS V CA 90274
90274 JOSEPH A. O'BRIEN/ 29319 GOLDEN HJ::ADOWDRIVE/ RANCHO PALOS V CA 90274/ (213) 377-8657
90274 MARK L. ROHERTS/ RYAN MO"ARLAND COfU'OAATION/ 60':1 OEEP VALLEY DRIVE/ ROLL.H.ESTATES CA 90274/ (213)

377-0491
90278 TIM LOWERY/ 1926 GATES AVE #2/ REDONDO BJ::ACH CA 90278
90291 PATRICK D. GARVEY/ D 3047/ 7742 REDLANDS ST/ PLAYA DEL REY CA 90291/ (213) 821-5663
90291 BARRY A. COLE/ 540 RIALTO AVE./ VENICE CA 90291/ (213) 396-9376

~g~g~ ~~~A~~ ~E~~~~~~/R~.~~H~~~N3~4~JS~~~rJ:;~~Ni~~ ~~S~0:~~JB(~r~~U~~2:~~~~WO.oD CA 90302/ (213) 678-3222 (WORK)/ (213) 765-Il46 (HOMJ::o:)

90403 CARROLL R. LINDHOLM/ P.O. BOX 3007/ SANTA MONICA CA 90403
90404 LLOYD RICE/ COHPUTALKER CONSULTANTS/ 1730 21ST STREET/ SANTA MONICA CA 90404/ (213)

392-5230
90503 JA~K MCDONNELL/ COMPUTER COHHUNICATIONS INC/ 2610 COLUHBIA ST./ TORRANCE CA 90503/ (213) 320-910190604 LEE L. C. SORENSEN/ 10226 VICTORIA AVE/ WHITTIER CA 90604/ (213) 941-3609
90631 THEODORE C. bERGSTROM/ CHEVRON OIL FIELD RESEARCH CO./ BOX 446/ LA HABRA CA 90631/ (213) 694-7301
90731 WILLIAM C. COX/ 552C OLD DOCK ST./ TERMINAL IS. CA 90731/ (213) 547-4772
90746 D. H. WILBORN/PACIFIC DATASYSTEMS/1007 E. DOMINGUEZST. SUITE F/ CARSON CA 90746/ (213) 538-3982
90801 RAY WEISS/ COHPUTER CAREERS INC./ P.O. BOX 2531/ LONG BEACH CA 90801/ (213) 435-5651

~g~~~ ~: ;: ~~~~~~/1~~~0~~0~~V;~~~Hi~~GI~~;!cH5~~5 9~~~ES PLAZA - SUITE 210/ LONG BEACH CA 90803/ (213)
433-5224

91011 GARREn pAINE/ P.O. BOX895/ LA CANADA CA 91011/ (213) 354-4047 (WORK)/ (213) 790-3390 (Hal'll::)
91103 JULIAN G01tJ:::Z/ 125-241/ JET PROPULSION LABORATORY/ 48UO OAK GROVE DRIVE/ PASADENA CA 9Il03/ (213) 354-2112
91103 E. N. NIYA/ MS 125-241/ JET PROPULSION LAB./ 4800 OM GROVE DRIVE/ PASADENA CA 91103/ (213) 354-3251
91103 SAHUELM. REYNOLDS/238 / 601/ 4800 OAK GROVE/ PASADENA CA 91103/ (213) 354-5311
91107 ATTN: HICROSYSTEMSINC./ 2500 E. FOOTHILLBLVD. SUITE 102/ PASADENA CA 91107/ (213) 577-1471
91107 G. DENNIS BARNES/ BLDG 100 / M.S. 241/ XEROX/ 300 N. HALSTEAD/PASADENACA 91107/ (213) 351-2351
91107 BARRY SMITH/ 3343 FAIRPOINT ST./ PASADENA CA 91107/ (213) 798-7246
91107 TOM WOLFE/ 2330 E. OEL UAR BLVD. APT #213/ PASADENA CA 91107/ (213) 354-6662 (WORK)/ (213) 793-4046 (HOME)
91125 LARRY SEILER/ 256-80/ CALIFORNIA INST. OF TECHNOLOGY/ PASADENA CA 91125/ (213) 795-6811 X1879
91301 1:!RUCE D. WALSH/5904 LAKE LINDERO DRIVE/ AGOURA CA 91301/ (213) 889-0529
91303 ARI OLIVEIRA/ SYSTEMS COHPUTING INT'L/ 6919 ETON AVE./ CANOGA PARK CA 91303/ (213) 884-6655
91303 GARYA. RICHARDSON/ BLDG 21 MS 6/ LITTON AERO pRODUCTS/6700 ETONAVENUE/ CANOGA PARK CA 91303/ (213) 887-2596
91311 TOM SANDERSON/ HICROSYSTEMS DIVISION/ MAIL STOP 63-02/ PERTEC COMPUTER CORP./ 20630 NORDHOFF/ CHATSWORTH CA 91311/ (213) 998-1800 X256
91320 ATTN: TECHNICAL INFOR-HATION CENTER/ VENTUAA DIVISION/ NORTHRUP CORP./ 1515 RANCHO CQNEJO BLVD./ NEWBURY PARK CA 91320/ (805) 498-3131 X1050
91320 c. HENNICK/ 127 DEVIA DR./ NEWBURY PARK CA 91320

91320 MARTIN LIpELES/ AUTOLOGIC INC./ 1050 RANCHO CONEJO BLVD./ NEWBURY PARK CA 91320/ (805) 498-9611 x173
91326 CHARLESRIDER/ 19100 KlLLOCHWAY/ NORTHRIDGE CA 91326/ (213) 360-3254
91330 ALDIS GLANC/ DEPT. OF COHP. SCI./ CALIFOltNIA STATE UNIV./ NORTHRIDGE CA 91330
91342 CHARLES A. WOLFE/ 13376 DRONFIELD AVE./ SYLMAR CA 91342/ (213) 367-6798
':11364 JOHN SPIKER/ 5515 PENFIELD - fi125/ WOODLAND HILLS CA 91364/ (213) 346-9108
91367 GENE MURH-OW/ SUITE E/ 6300 VARIEL AVE/ WOODLAND HILLS CA 91367/ (213) 992-4425
914U5 L. F. MELLINGER/ 13622 HART ST./ VAN NUYS CA 91405/(213) 354-2505
91602 FRED WILSON/ 10519 VALLEY SPRING LANE/ N. HOLLYWOOD CA 91602/ (213) 762-2808
91604 STEVEN J. GREENFIELD/ 4311 COLFAX AVE 1226/ SWDIO CITY CA 91604/ (213) 762-6560
91724 RICHAKD DlEVENDORFF/ 1040 DARFIELD AVENUE/ CORVINA CA 91724
91761 ({OBERT 1. RHOUES/ DI':PT 1-373/ LOCKHEED AIRCRAFT SERVICE CO./ P.o, BOX 33/ ONTARIO CA 91761
91775 WILLIAMY. FUJIMOTO/ SUNNY SOUNDS/ 927-B E. LAS TUNAS DR./ SAN GABRIEL CA 91775/ (213) 287-1811
91792 DANL. EISNEK/ 2801 E. VALLEYVIJ::W/WESTCOVINA CA 91792/ (213) 965-8865
92021 V. L. HOBERG/1127 FLAMINGO AVE/ EL CIUON CA 92021/ (714) 444-5910
92024 ROGERA. COLLINS/ 1653 OlliEDA ST./ ENCINITAS CA 92024/ (714) 437-5586
92037 W. H. AKESON/ 7425 CAMINITORIALTO/ LA JOLLA CA 92037/ (715) 294-5944
92037 BORDJ:;N COVEL II/ CONTROL DATA CORP./ 4455 EASTGATE HALL/ LA JOLLA CA 92037/ (714) 542-6312
92037 K. J. HARRIS/ BOX4455/ LA JOLLA CA 92037/ (714) 452-9252
92037 DENNIS NICKOlAI/ CONTROL DATA CORPORATION/ 4455 EASTGATE MALL/ LA JOLLA CA 92037/ (714) 452-6000
92041 KENNETHC. BONINE/ 7985 ANDERS CIRCLE/ LA MESA CA 92041/ (714) 277-8900 X2589
92067 LANCE A. LEVENTHAL/ EHULATIVE SYSTEMSCO./ P.O. BOX 1258/ RANCHOSANTAFECA 9206'7/ (714) 452-0101
92093 J. A. LEVIN/ COHMUNICATIONSDEPT./ D-003/ UNlV. OF CALIFORNIA - SAN DIEGO/ LA JOLLA CA 92093/ (714) 452-4410
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92093 TER~ENCE C. HILLER! C-014 A.P.I.S. DI:;PT./ UNlV. OF CALIF - SAN DIEGO! LA JOLLA (;A

'nU',IJI
(714) 452-3889

92106 KENNETHo. LELANDI3922 LIGGETT DRIVE! SAN DIEGO CA 92106/ (714) 225-2176
92110 DWIGHT R. BEAN/ ACADEMIC COHPUTING COORDINATORI UN IV. OF SAN DIEGUI SAN DIEGO CA 921101 (714) 291-641:\0 X4417 OR X4201

92110 ROB£I<T CALDWELL! ENVIROIDIENTAL MANAGEMENT SYSTEHS/ 3045 RUSECRANSSTREET SUITE 112/ SAN DIEGO CA 921101
(714) 223-5551

92110 G. G. GUSTAFSON!COHPUTJ::KSCIENCES CORP.! 2251 SAN DIEGO AVE.; SAN DIEGO CA 92110
92111 GUY KELLY! CUBIC WESTERN DATAl 5650 KEARNEY MESA ROAD! SAN DIEGO CA 92111
92117 STi:o:VE HARRISON/ 5161 COLE ST.; SAN DIEGO CA 92117/ (714) 273-5242
~2122 DAVID KUHLMAN! 6885 ROHIHNS CT.; SAN DIEGO CA 92122/ (714) 453-)436
92123 CNU. F. Nn:LSEN! ALEXANDERENGINEERINGCO.! 9161 CHESAPEAKE DR.! SAN DIEGO CA 92123! (714) 292-7418

92127 F. TEMI'EREAU! BURROUGHS CORP.! 16701 W. BERNARDO DlL! SAN DIEGO CA 92127
92128 NEAL A. HENDERSON! 12561 CRESTA PLACE! SAN DIEGO CA 92128! (715) 487-6309
92521 ATTN: DEPT. OF MATHEMATICS! UNIVERSITY OF CALIFORNIA - RIVERSIDE! RIVERSIDE CA 92521

92625 PAUL MICHAEL REA! 701-1!2 I)EGONIA! CORONA DEL MAR CA 92625! (714) 675-1977
92626 H. W. mOkE! 3150 LIMERICK LANE! COSTA MESA CA 92626! (714) 545-3018
92626 WILLIAMH. SEAnR! GLOBAL COMPUTER SYSTEHS! 3176 PULLMAN STREET 1/104! COSTA MESA CA 92626! (714) 754-0292
92627 SHAWN H. FANNING! 2650 HARLA AVE 11121! COSTA MESA CA 92627! (714) 545-5148
92634 THOMAS M. NEAL! BECIa-IAN INSTRUHENTS! 2500 N. HARBOR BLVD.! FULLERTON CA 92634! (714) 871-4848 X 3259
92634 VINCENT VIGUS! FULLEH.TON COLLEGE! 321 EAST CHAPMAN AVE.! FULLI'.RTON CA 92634! (714) 871-8000
92663 VALE BROWN! 164 CENTRAL SERVICES! FORD AEROSPACE! FORD ROAD! NEWPORT BEACH CA 92663! (714) 759-5030
92663 JOE DEVITA! WESTERN DIGITAL CORP.! P.O. BOX 2180! NEwPORT BEACH CA 92663! (714) 557-3550
92663 BOB HUTCHINS! WESTERN DIGITAL CORP.! P.O. BOX 2180! NEWPORTBEACHCA 92663! (714) 557-3550 X335
92663 LARRY A. LOTITO! WESTERN DIGITAL CORPORATION! P.O. BOX 2180! NEWPORT BEACH CA 92663! (714) 557-3550
92667 W. s. DORSEY! BOX 5118! ORANGE CA 92667
92677 JUI GILBERT! SYSTEMS STRUCTURING TECHNOLOGY! 30436 NORTH HMfi'TON RD.! LAGUNA NIGUEL CA 92677! (714) 640-5222 WORK! (714) 49')-6039 HOMt

92680 DAVID S. BAKIN! HD /f151! BASIC FOUR CORP.! 14101 MYFORD ROAD! TUSTIN CA 92680! (714) 731-5100

92680 GEORGE. HOMf.R! 13271 NIXON CIRCLE! TUSTIN CA 92680
92683 HIKE CANADAY! 15271 QUEENS BOROUGH ST.! WESTMINSTER CA 92683! (714) 839-4122

92686 FRANK I)URGER! 6750 CHAMPAGNE CIRCLE! YORBA LINDA CA 92686! (714) 970-0143
92686 HARRY N. CAHPBELL! 5721 PLACERVILLE PLACE! YORBA LINDA CA 92686! (714) 970-7315
92691 JOliN FRENCH! 26712 VALPARISO DRIVE! NlSSION VIEJO CA 92691! (714) 768-3411

92705 c. V. GAYLORD!GARRETTCQlIPUTERASSOCIATES! 18702 ERVIN LANE! SANTAANA CA 92705! (714) 557-1037
92707 JAHES F. SULLIVAN! 1330 S. ROSEWOOD! SANTA ANA CA 92707
92708 W. BRYAN HENNINGTON! 9770 LA ZAPATlLLA CIR.! FOUNTAIN VLY CA 92708! (714) 963-2368 (H0I1E)! (714) 632-4079

92713 GRl::GORY L. HOPWOOD! HlNICOHPUTER OPERATIONS! SPERRY UNIVAC! P.O. BOX C-19504! IRVINE CA 92713!
(714) 8]]-2400

92713 OSCAR RTOS! DEPT. 11-0775! CONPUTER AUTOMATION! 18651 VON KARMAN! IRVINE CA 92713! (714) 833-8830 X295

92713 MARIUS TROOST! HlNICOMPUTER OPERATIONS! SPERRY UNIVAC! P.O. BOX C-19504! IRVINE CA 92713! (714) 833-2400 XU3

92714 LON ATKINS! 17112 A!UISTRONG AVE.! IRVINE CA 92714! (714) 540-8340 X54]

92714 JIM KHALAF! 17112 ARMSTRONG AVE! IRVINE CA 92714! (714) 540-8340
92714 RICK RAGER! 17112 ARNSTRONG AVE.! IRVWE CA 92714! (714) 540-8340

92714 HARLE WALTER! SCIENTIFIC-TECHNICAL BOOK CENTER! 17801 MAIN Sr.! IRVINE CA 92714/ (714) 557-8324
92715 PAUL HOLBROOK! 103B CAHINO - MESA COURT/UCI! IRVINE CA 92715! (714) 752-2172
92805 JMJES YORK! GENERAL AUTOMATION! 1055 SOUTH EAST STREET! ANAHEIM CA 92805! (714) 718-4800 X443

92806 DON LEWIS! 2880 E. HEHPSTEADRD.! ANAHEII1CA 92806
92807 WILLIAM F. PHILLIPS! 482 S. PASEO SERENA! ANAHEIM CA 92807! (714) 998-7496
93017 ATTENTION: DAN LAPORTE! M.S. 72! SANTA BARBARA RESEARCH CENTER! 75 COROMAR DRIVE! GOLETA CA 93017! (80S) 968-]511

93017 THOHAS M. BURGEK! I)URROUGHS CORP.! 6300 HOLLISTER AVE.! GOLETA CA 93017! (80S) 964-6881 X456
93017 RON JEfFRIES! 651 ARDI10RE! GOLETA CA 93017! (805) 964-8964
93017 STEVE LASSHAN! ntAGI:: PROCESSING SOFTWARE! 5773 DAWSON! GOLETA CA 93017! (805) 964-4741

93017 RAY L. ANDERSON! CONCEPT SYSTEMS! 6885 TRIGO RD.! ISLA VISTA CA 9]017! (805) 968-6995
93021 P. L. SHUlER-ROWE! 218 HARRY STREt<:T! HOUKPARK CA 93021
93106 ATTN: USER SERVICt<:S GROUP! COI1PUTER CENTER! UNIV OF CALIF - SANTA rlARMRA! SANTA BARBARA CA 9]106

93111 J1I1 WINSALLER! P.O. BOX 6679! SANTA BARHAM CA 93111! (805) 685-1626
93277 K. B. HOWARD! DEPT. OF COMPo SCI.! COLLEGE OF THE SEQUOIAS! VISALIA CA 93277
93407 No. H. DOURSON! c.s.C. & STAT. DEPT.! CAL POLY STATE UNIV.! SAN LUIS OBIS* CA 93407! (805) 546-1255

93407 NEIL W. WEBRE! DEPT. OF COUP. SCI. AND STAT.! CALIF. POLY. STATE UNIV.! SAN LUIS OBIS. CA 93407! (805) 481-2969
~3555 L. W. LUCAS! CODE ]132! NAVAL WEAPONS CENTER/ CHINA LAKE CA 93555! (714) 939-2836
94010 WILLIAII E. BLUM! SPCOMMUNICATIONS! 1 ADRIAN COURT -

P.O. BOX 974! BURLINGAME CA 94010! (415) 692-5600 X444
94019 PAUL BARINA! 404 KEHOE AVE.! HALF MOON BAY CA 94019
94025 ARTHUR W. DANA JR.! 1670 EL CAIIINO REAL! HENLQ PARK CA 94025
94025 C. ROADS! COHPUTEK MUSIC JOURNAL! BOX E! MENLO PARK CA 94025! (415) 323-3111
940]5 CHUCK JACKSON! MS 210-9! NASA MillS RESEARCH CENTER! MUF}'J:;TT FIELD CA 94035! (415) 965-6081
94043 JEANE ABITBUUL! SCANCOH CURP.! 1951B OLD MIUDLEFIELD WY.! HOUNTAIN VIEW CA 94043! (415) 967-4211
94043 D. OONAHUE! JOHN FLUKE HfG. CO. INC.! 630 CLYDE AVE! MTN. VIEW CA 94043
94043 CARY KORNFELD! 1758 VILLA ST /f15! HTN. VIEW CA 94043! (415) 966-3731 (WORK)! (415) 967-7004 (HmlE)

94062 MICHAEL K. STAUFFER! ]660 ALTAl-IONT WAY! REDlWOD CITY CA 94062! (4U8) 732-2400 (WORK)! (415) 3b].-!:i135 (l!()HE)

94086 DENNIS S. ANDREWS!AMDAHLCORP.! 1250 E. ARQUESAVE! SUNNYVALECA 94086! (408) 746-6301
94086 MICHAEL C. ARYA! SIGNETICS! 811 EAST ARQUES AVE! SUNNYVALE CA 94086! (408) 739-7100
94086 PETER H. HAAS! MS 203! AMDAHLCORP.! P.O. BOX5070! SUNNYVALECA 94086! (408) 746-7340
94086 KAY HOLT! SYNERTEK SYSTEMS! ISO S. WOLFE RD.! SUNNYVALE CA 94086! (408) 988-5691
94086 MASAHIRO HONDA! MIDAHL COlti'./ 1250 E. ARQUES AVE.! SUNNYVALE CA 94086! (408) 746-6688
94086 PETER KOOLlSH! 02-996! AI-IDAUL CORP.! 1250 EAST ARQUES! SUNNYVALE CA 94086! (408) 746-6364 (WOKK)! 446-3156 (HOME)

94086 GEORGE LEWIS! R & D! BTI COHPUTER SYSTEHS! 870 WEST MAUDE AV£NUE! SUNNYVALE CA 94086! (408) 733-1122
94086 JEFFRY L. PARKER! 1091 CLEHATISDRIVE! SUNNYVALECA 94086! (408) 247-0814
94087 THOMAS W. CHOSLEY! SOFTWEST! 1675 NEW BRUNSWICK AVE.! SUNI1YVALt: CA 94087! (408) 737-1927
94087 ALLA.N B. DELFINO! 1504 FANTAIL COURT! SUNNYVALE CA 94087! (408) 735-1534
94087 PAUL MlLLI::R! ENCINI:':ERING! AVI:':RA TECHNOLOGY! 1643 WRIGHT AVE.! SUNNYVALE CA 94087! (4U8) 732-8218
94087 CRAIG w. REYNOLDS! 400 E. RJ:o:MINGTONAVI:':. - APT C-223! SUNNYVALE CA 94087! (408)

245-8106

94087 SAMUI:':L SOLON! 575 E. REHINGTON DRIVE HllB! SUNNYVALE CA 94087! (408) 739-8950
94088 ROSS H.. W. PARLETTE/ CHEMICALSYSTEHS! P.O. BOX358! SUNNYVALECA 94088! (408) 739-4880 X2149
94088 JEt'FRY G. SHAW! P.O. BOX 60457! SUNNYVALE CA 94088! (408) 257-7676 (EV+WKE)
94104 ROBERTJ. RAKER!PACIFIC GAS & ELECTRIC CO.! 1 POST ST. - NO. 2200! SAN FRANCISCO CA 94104! (415) 781-4211 X1296
94104 IRA SLODODIEN! AUTOMATED DATA EXCHANGE! 582 MARKET STREET! SAN FRANCISCO CA 94104! (415) 421-8824
94109 BRUCEw. RAVENEL! LANGUAGE RESOURCES! 1311 LOUBARD ST.! SAN FRANCISCO CA 94109! (415) 928-tW86
94114 LAURA L. KING! 330 EUREKA STREET! SAN FRANCISCO CA 94114! (415) 285-9804
94122 DANIEL CARROLL! 1709 17TH AVE.! SAN r'RANCISCO CA 94122
94131 JOliN PEtlBERTON! 3955 ARHY STREET! SAN FRANCISCO CA 94131! (415) 282-1387
94132 MARK SCOTT JOHNSON! DEPT. OF HATHEHATICS! SAN FRANCISCO STATE UN IV .! 1600 HOLLOWAY AVE.! SAN FRANCISCO CA 94132! (415) 469-1104
94133 HARCUS L. BYRUCK! 448 VALLEJO ST.! SAN FRANCISCO CA 94133i (415) 956-6272
94301 COLIN MCHASTER! 202 RAMONA STREET flC! PALO ALTO CA 94301
94301 ATTN: JEANNE L. TOULOUSE - LIBRARIAN! 02-558! AMDAHL CORP.! 1250 EAST ARQUES AVENUE! SUNNYVALE CA 94301! (408) 746-6654

94303 MICHAELH. GROSS! 0-317! VARIAN ASSOCIATES! 611 HANSEN WAY! PALO ALTO CA 94303! (415) 493-4000 X3568
94303 KIM R. HARRIS! 1055 OREGON AVE./ PALO ALTO CA 94303! (415) 324-1069
94303 HANKs. MAGNUSKI!GAMMA TECHNOLOGY INC.! 2452 EMBARCADERO WAY! PALO ALTO CA 94303! (415) 856-7421
94303 JOSEPH c. SHARP! K122! VARIAN CORPORATE RESEARCH! 611 HANSEN WAY! PALO ALTO CA 94303! (415) 493-4000 X4145
94304 J. P. HARKS! TELESENSORYSYSTEHS INC.! P.O. BOX 10099! PALO ALTO CA 94304! (415) 493-2626
94304 R. K. SUHNlT! PALOALTORESEARCHLAB! D!5208 S!201! LOCKHEED! 3251 HANOVER STREET! PALO ALTO CA 94304
94304 LEN WEISBERG! SYSTEMS PROGRAMHING! BLOG 3L! HEWLETT-PACKARD CO! 1501 PAGE MILL RD! PALO ALTO CA 94304! (415) 856-2495
94305 ATTN: LIBRARY! SERIALS! BIN 82! STANFORD LINEAR ACCELERATOR CENTER! P.O. BOX4349! STANFORDCA 94305
94305 JOHN HENNESSY! COMPUTER SYSTEMS LAB.! STANFORD UNIV.! STANlo'ORD CA 94305! (415) 497-1835
94305 M. SHAHID MUJTABA/ ARTIFICIAL INTELLIGENCE LAli! STANFORI) UNIV.! STANFORD CA 94305! (415) 325-6359
94306 ROY HARRINGTON! 450 OLIVE AVE! PALO ALTO CA 94306! (415) 328-2709! (415) 964-7400 X43 (WORK)
94510 STANLEY J. HUBER! 318 STEVEN CT.! BENICIA CA 94510! (707) 745-8089
94536 CLEVE HART! 546 ALTURA PL! FREtlONT CA 94536! (415) 792-2516
94545 DICK VAN LEER! 22634 FOOTHILL BLVD.! HAYWARD CA 94545! (408) 371-6057
94550 ATTN: LIBRARY L-53 (COPY B)! LAWRENCE LIVERJ.IORE LIBRARY! P.O. BOX5500/ LIVERMORECA 94550! (415) 447-1100
94596 GENE POWERS! VIRTUAL SYSTEHS INC.! 1500 NEWELL AVE SUITE 1/406! WALNUT CREEK CA 94596! (415) 935-4944
94598 DAVE WALLACE! CHROMATOGRAPHY DATA SYSTEMS! 2700 MITCHELL DR.! WAL~IUT CREEK CA 94598! (415) 939-2400
94608 DAVID BATES! 4 CAPTAIN DRIVE 1301! EMERYVILLE CA 94608! (415) 658-2422
94609 PETER E. DOLEMAN! 6515 TELEGRAPH AVE. 1/22! OAKLAND CA 94609/ (415) 654-1949
94611 PHILIP F. MEADSJR./ 7053 SHIRLEY DRIVE/ OAKLAND CA 94611! (415) 531-8172
94611 DENNIS NEWTON! 1 KELTON CT. APT 7-G! OAKLAND CA 94611! (415) 655-1057
94703 ERIC HARTINOT! 2206B JEFFERSON/ BERKELEY CA 94703/ (415) 849-2663
94704 JOSEPH FALE'ITI! l':f4) liI::RKI::Lt;Y,WAY lULU! BERK,ELI::Y CA 94704! (415) 548-1192
94705 PETE GOODEVE! 3012 DEAKIN ST liD! BERKELEY CA 94705! (415) 642-6440
94707 WALT FRENCH! 81.0 ARLINGTON 11621! BERKELEY CA 94707! (415) 788-5454 DAYS! (415) 526-3551
94707 DANA WHEELER! 1858 TACOMA AVENUE! BERKELEY CA 94707! (415) 869-4646
94708 BLAND EWING! 221 LAKE DRIVE! KENSINGTON CA 94708/ (415) 525-5888
94720 LAWRENCE A. ROWE/ DEPT. OF EE AND CS

- TEUI! EVANS HALL! U OF CALIFORNIA/ BERKELEY CA 94720! (415) 642-5117
94903 JOHN C. Fi<ANZINI! 65 MER lAM DR.! SAN RAFAEL CA 94903

94903 BILL STACKHOUSE! 436 MILLER CREEK ROAD! SAN RAFAEL CA 94903
94941 ATTN: AYERS LOCKSUITHING! 227 SHORELINE HWY./ MILL VALLEY CA 94941! (415) 383-1415
94941 ALEXANDER YUILL-THORNTON II! P.O. BOX 182! MILL VALL.l::Y CA 94941! (415) 383-7806
94960 JUNE B. HOORE/ 32 SALINAS AVE! SAN ANSELMO CA 94960! (415) 472-3100 X236! (415) 456-5889
95006 TIM BLUM! 768 INWOOD DRIVE/ CAMPBELL CA 95008! (408) 931:1-7777 X245
95008 HERBEN-TH. HOY!4868 ROUNDTREE DRIVE! CAHPBELL CA 95008! (408) 378-7191
95014 WENDY DUBOIS! ZILOG CORPORATIUN! 10460 BUBH RD.! CUPERTINO CA 95014! (408) 446-4666
95014 DOUG FORSTEK! 10290 PALO VISTA RD.! CUPERTINO CA 95014
95014 LINDA SIENER! HEWlETT PACKARD DATA SYSTEMS/ IlOOO WOLFE ROAD! CUPERTINO CA 95014
95014 RICHARD TABOR! ZILOG! 10460 BUBB ROAD/ CUPERTINO CA 95014! (408) 446-4666
95030 KEVIN CONRY! 23449 SUNSET DRIVE! LOS GATOS CA 95030! (408) ]53-2748
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95030 STEPHEN N. ZULES! K52/282/ IBM ReSEARCHI 5600 COTTLE lID! SAN JOSE CA 950301 (408) 256-7559
95050 CHRISTINE IIURRISI GENEKAL SYSTEMS DIV./ HEWLETT-PACKARD/ 5303 STEVENS CREEK BLVD./ SANTA CLARA CA 950501 (408) 249-7020
95051 ATIN: Am INFORMATION CENTERI 800 HOHESTEAD ROAJJj SANTA CLARA CA 950511 (408) 246-0330
95051 JOHN BENITO! INTEL l-lAGNETICS/ 3000 OAKMEAD VILLAGE RD./ SANTA CLARA CA 95051/ (403) 987-7700
95051 KAREN CAVILEER! OHEXI 2323 OWEN STREET/ SANTA CLARA CA 95051/ (408) 249-5801
95051 AL HARTHANN/ INTI::L CURPORATION! 3065 BOWERS AVENUE! SANTA CLARA CA 950511 (408) 987-8080
95051 NIKI JOHDAN/ GRANGER ASSOCIATES/ 3101 SCOTT BLVD.! SANTA CLARACA 95051/ (408) 985-7000
95051 ROBERT S. KIRK/ SOFTWARE DEVELOPMENT SECTION/ 778 BLDG. 700! AMEtUCAN MICROSYSTEMS INC.! 3800 HOHESTEAD RD.! SANTA CLARA CA 95051! (408) 246-0330
95051 DOFF KO~LAN[)! INFORMATION SYSTEMS DESIGN INC.! 3205 CORONADO DRIVE! SANTA CLARA CA 95051! (408) 249-8100
95051 JOHN NAGLE! 3665, BENTON ST. IIbO! SANTA CLARA CA 95051! (408) 244-6675
95051 CONRAD SCHNEIKER! MS 690! NATIONAL SJ::t.lICONDUCTOR! 2900 SEHICONDUCTOR DRIVE! SANTA CLARA CA 95051! (408) 737-5067
95051 TAWYKI TSUNI'.Zun1-! TERHINAL DIVISION! FUJITSU LTlJ! 2945 OAKHEAD VILLAGE CT.! SANTA CLARA CA 95051! (408) 727-2670
95051 FRED ZEISI::! DATA SYSTEHS DESIGN! 3130 CORON!IJ)O DRIVE! SANTA CLARA CA 95051! (408) 249-9353
95064 ALEC DAKA-AllRANS! DEPT. OF INFO. SGI.! APPLIElJ SCIENCES BLDG.! UNIV. OF CALIF.

- SANTA CRUZ! SANTA CRUZ CA 95064! (408) 42':1-2565
9507U J. E. DOLL! 19145 BROOKVIJ::W DR.! SARATOGA CA 95070
95112 DONALD C. DELONG! TECHNICAL SERVICES! INTEL CORP.! 1766 JUNCTION AVE.! SAN JOSE CA 95112! (408) 987-8080
95118 UAVID A. KOHLER! 1452 PO«.TOlSELO UR.! SAN JOSE CA 95118! (408) 395-2160 X211
95123 NUR~ R. BARKEtt! 5835 INUIAN AV'i..! SAN JOSE CA 95123! (408) 225-1737
95129 CHOI UISIK! 6562 IVY LANE! SAN JOSE CA 95129! (408) 257-5818
95132 ANDREW HARRIS ZI!1:tERNAN! 3422 DUTCHESS COURT! SAN JOSE CA 95132
95133 RUNALD NAK! 2363 BRUSHGLEN WAY! SAN JOSE GA 95133! (408) 259-8205
95193 JACK POWERS! A50!029! 1811 CORP.! 5600 COTTLE RD.! SAN JOSE CA 95193! (408) 997-4110
95211 WILLIAH H. FORD!UEPT. OF HATHEHATICS! ~IV. OF THE PACIFIC! STOCKTON CA 95211! (209) 946-2347
95410 B. C. HACDONALD! P.O. BOX 69! ALBION CA 95410! (707) 937-4352
95442 THOMS TOLLEFSEN! 4470 LAKESIDE DR.! GLEN ELLEN CA 95442! (707) 996-5753
95452 J01:; WEIStIAN/ 2040 LAWNOALE RD.! KENWOOD CA 95452! (707) 833-6477
95466 PAUL M1::ILLEU!I.! BOX 365! PHILO CA 95466
95476 COLEtlANYOUNGDAHL!844 OAKLANE! SaNGHA CA 95476! (707) 938-4643
95540 Jm THOtl:::;ON! BOX 794! FORTUNA CA 95540! (707) 725-4817
95662 WILLIAN A. HEInIAN! 5262 tUSSIS SIPPI BAR DR.! ORANGEVALE CA 95662/ (916) 988-5262
95817 DAN E8BERTS! 2006 57TH ST.! SACRAMENTO CA 95817! (916) 456-4689
958J8 GENE GARBUTT! 2025 28TH ST. #Il2! SACRAMENTO CA 95818! (916) 451-26/14
95826 ROBEKT RESS! 9248 VANCOUVER DR.! SAClWIENTO CA 95826! (916) 362-5712
95926 DAN I> RUISIN BAlmES! 'l.79 RIO LINDO AVE. NO.7! CHICO CA 95926! (916) 891-1232
95926 GLENNA. BOOKom! CENTNALVALLEYI1ANAGEMENT!585 HANZANITA - SUITE 7! CHICO CA 95926! (916) 895-8321
9b'l.74 DAVID A. ROS:jEK! DET 5 - 1ST WIiA. WG.! PSC #5

-
BOX 10977! APO CA 96274

96821 SCOTT PLUNKETT! 1025 KAUIOKU PLACE! HONOLULU HI 96821
96822 LESLIE M. HINO! MANAGEMENT SYSTEMS OFFICE! UNIVERSITY OF HAWAII! 2425 CAUPUS ROAD - SL RM 10-V! HONOLULU HI 96822! (808) 948-8919
96827 GEORGE W. HARVEY!PANPACLABS! P.O. BOX27785! HONOLULUHI 96827! (808) 524-5755
96910 SAN E. KHOADS! f'ACULTY OF MATHE!1ATICS! UNIV. OF GUAM! P.O. BOX EK! AGANA GU 96910
97005 JUt ENGILES! TECHNICAL INFOR.:1ATION CENTER! INTEL CORPORATION! 3585 SW 198TH AVE! ALOHA OR 97005! (503) 642-6598
97005 JOHN E. RIEBER! 7780 SW WILSON AVE! BEAVI::RTON OR 97005! (503) 641-5806
97005 DONALD A. ZOCCHI! 2605 S.W. 203RD AVE.! PORTLAND OR 97005! (503) 649-9262
97034 C. R. SKUTT! 1694 FItl.CRE::iT!LAKE OSWEGO OR 97034! (503) 636-0901
97077 PAT CAUDILL! }IS 92-525! TEKTRONIX INC.! P.o. BOX 500! BEAVERTON OR 97077! (503) 645-6464 X1753
97077 GLEN FULLMER! MS 58!126! TEKTRONIX INC.! P.O. BOX 500! BI::AVERTON OR 97077! (503) 644-0161 X5833
97077 JUDY GOOD!1AN! MS 43-042! TEKTRONL'< INC.! P.O. BOX 500! BEAVERTON OR 97077! (503) 644-0161 X6091
97077 CHARLIE MONTGOHERY! MS 58-126! TEKTRONIX INC.! P.O. BOX 500! BEAVERTON OR 97077
97077 PAULA OCHS! I1S 92-801! TEKTRONIX INC.! P.O. BOX 500! BEAVERTON OR 97077
97106 JOHN L. RUT IS! RT 2 BOX 7H! .BANKS OK 97106
97201 A. C. BROWN! DEPT. OF PHYSIOLOGY! SD 414! UNIV. OF OREGON! 611 sw CAMPUS DRIVE! PORTLANU OR 97201! (503) 225-8958
97201 DAVID ROWLAND! 734 SW WES'NOOD DR.! PORTLAND OR 97201
97203 kOBERT LUCAS! 6941 N. OLIN AVENUE! PORTLAND OR 97203! (503) 289-3457
97206 SCOTT R. TRAPPE! 2B25 S.E. 68TH! PORTLANDOR 97206! (503) 775-9292
97216 MARK M. HlLLAKD! 8415 S.E. STEPHENS! PORTLAND OR. 97216! (503) 253-4545
97223 ALAN R.OSENFELD! FLOATING POINT SYSTEMS INC.! P.O. BOX 23489! PORTLAND OR 97223! (503) 641-3151
97225 CHUCK FORSBERG! R

[,
D! SIDEREAL CORP.! 9600 SW BARNES RD.! PORTLAND OR 97225! (503) 227-0111

97225 PAUL HOEFLING! 8665 s.w. CANYON LANE #22! PORTLAN]) OR 97225
97229 JERRY SEIO'ELL JR.! SOFTWARE EIIGINEERING! ELECTRO SCIENTIFIC INDUSTRIES! 13900 NW SCIENCE PARK DRIVE! PORTLAND OR 97229! (503) 641-4141
97301 SHELLEY GILES! COHPUTEk CENTEiI.! WILLANETTE UNIV.! 900 STATE STREET! SALEM OR 97301/ (503) 370-6439
97330 OLE L. ANDERSON! 4210 NW CRESCENT VALLEY DRIVE! CORVALLIS OR 97330! (503) 757-9878
97330 ATTN: COHPUTER SOLUTIONS INC.! 4600 NW SULPIIER SPRINGS ROAD! COtlVALLIS OR 97330! (503) 745-5769
97403 BOB DONAHUE! l"OLLOWTHkOUGH! UNIV. OF OREGON! EUGENE OR 97403! (503) 686-3555
97404 ATTN: NORTlIWEST HICROCO~IPUTER SYSTENS*! 749 RIVER AVE.! EUGENE OR 97404! (503) 688-6874
97405 sTEveN HARTLEY!650 W. 27TH AVE.! EUGENE OR 97405! (503) 344-1809
97701 JOHN Ii. BARBARA HUSEBY! P.O. BOX5991{ BENDOR 97701
98007 BOB WALLACE! MICROSOFT! 10800 NE 8TH 11819! BELLEVUE IO'A 98007! (206) 455-8080
98031 RICHARD W. HERMANSON! 26625 DOVER CT.! KENT WA 98031
98033 PAUL SANSON! TELTONE CORP.! 10801 120TH AVE N£! KIRKLAND WA 98033! (206) 827-9626
98055 kOBERT N. ADAMSON! PACIFIC TECHNOLOGY INC.! 235 AIRPORT WAY! RENTON WA 98055! (206) 6'l.3-9080
98055 STEPHEN F. MERSHON! 1151 OLYMPIA AVE. N.E. APT. 21! RENTON WA 98055-/ (206) 226-3891

98055 RICHARD N. TAYLOR! 17002 1591H PL S.E.! kENTON WA 98055! (206) 255-5856
98107 JEAN IJARSIE! IJEL-D ! CMO!HONEYWELLINC.! 5303 SHILSHOLEAVE. N.W.! SEATTLE WA 98107! (206) 789-2000
98107 DANIEL EDGAR! HONEYWELL-INC.! 5303 SHILSHOLEAVE NW! SEATTLE WA 98107! (206) 789-2000
98115 ATTN: PAT HCCLAIN! ENGINEERING STUDIES GROUP! NOAA! 7600 SAND PT. WAYNE ! HANGER32! SEATTLEWA98115
98115 PETER CARTWRIGHT! 7340 23RO AVE NE! SEATTLE WA 98115! (206) 525-2756
98115 DAVID C. JENNER! 3153 NE 84TH STREET! SEATTLE WA 98115! (206) 527-2018
98124 ATIN: KENT TECHNICAL LIBRARY - B! tiS 8K-38! THE BOEING COMPANY!P.O. BOX3707! SEATTLEWA98124
98124 ATTN: KENT TECHNICAL LIBRARY - C! liS 8K - 38! THE BOEING CO/1PANY! P.O. BOX 3707! SEATTLE WA 98124
98133 RALEIGH ROARK! METRODATA CORP.! 2150 N. 107TH ST. SUITE 120! SEATTLt: WA 98133! (206) 367-2100
98133 DWIGHT VANDI::NBERGHE! 17541 STONE AVE. N.! SEATTLE WA 98133! (206) 542-8370
98144 JEAN W. BUTLER! 714 LAKESIDE S. 11207! SEATTLE WA 98144! (206) 773-0976
98146 JAMES A. FORGEY! COMPUTER RENTAL Ii. SERVIC£! 10203 47TH AVE SW 1110B! SEATTLE WA 98146/ (206) 246-9330
98178 CllAkLES A. Dk'HELS! 10215 62ND AVE. S.! SEATTLE WA 98178! (206) 723-2525
98195 JOHN C. CHAN! DEPT. OF COMPUTER SCIENCE! FR-35! UNIV. OF WASHINGTON! SEATTLE WA 98195! (206) 543-2697
98199 BRADLEY K. GJERDING! 2806 22ND AVENUEWEST! SI::ATTLE WA 98199! (206) 285-7266
98199 THOMAS J. PAUl! 2529 34TH AVE. W.! SEATTLE WA 98199! (206) 282-2083
98225 MELVIN DAVIDSON! COMPUTER CENTEK! 334 BOND HALL! WESTERN WASHINGTON UNIV./ BELLINGHAM WA 98225
98225 KENIJALL STAUBAUGH! 5009 GUIDE ~jERIDIAN! BELLINGHAM WA 98225! (206) 734-9424
98370 GARYB. STEUINS! VIKING TERRACE APTS. /lc! 289 HW'i. 3! POULSBO WA 98370! (206) 779-4174
98632 RICHAlti) W. HAlIILTON! P.O. BOX 1609! LONGVIEW WA 98632
98662 C. T. KROUSE!7817 Nt 69TH STREET! VANCOUVER WA 98662
98846 ROBERT E. SANDEKSON! DATASYST! P.O. BOX 373! PATEt{OS WA 98846
99123 HARK STEPHENS! BOX 57! ELECTRIC CITY WA 99123! (509) 633-1360 x491
99163 ALANDEEHR! NE 545 KAl1IAKEN! PULUlAN WA 99163! (509) 332-2225
99163 PAUL J. GILLIAM! P.O. BOX 2202 cst pULLMAN WA 99163! (509) 335-6611 (WORK)

99163 ROSEK! E LORD! COMPUTING CENTER! WASHINGTON STATE UNIV.! PULLMAN WA 99163! (509) 335-6611
99164 ATTN: WASHINGTON STATE UNIV.! 3960 NUCLEAR RADIATION! PULLMAN WA 99164
99164 J. DENBIGH STARKEY! COMPUTER SCIENCE DEPT.! WASHINGTON STATE muv.! PULLMANWA99164/ (509) 335-4254
99164 MASAYUKI TOHIHURO! OFFICE OF INTERNATIONAL PROGRAMS! 108 BRYAN HALL! WASHINGTON STATE UNIV.! PULLMAN WA 99164! (208) 335-1773
992U6 WILLIAM G. HAMMER! NORTH 107 FARR ROAD! SPOKAN£ WA 99206! (509) 924-9872
99352 ATTN: COLUMBIA 11lCRQ-COI1PUTER SYSTEMS*/ P.O. BO)( 725! RICHLAND WA 99352! (509) 946.4509

99352 TOt! !1ATHIEU! BATTELLE PACIFIC N.W. LABS! BATTELLEBOULEVARD!RICHLANDWA99352! (509) 946-3711
99352 ALAN OYAMA! AZURDATA INC.! P.O. BOX 926! RICHLAND WA 99352! (509) 946-1683
99501 LlAVID CRAWFOR.D! CENTER FOR DISEASE CONTROL!225 EAGLESTREET! ANCHORAGEAK 99501/ (907) 271-4011
99701 TOtI HEAD! DEPT. OF MATH! UNIV. OF ALASKA! FAIRBANKS AK 99701

RA-I069 AkGENTINA JORGE LlNSKENS! LOGYCON S.A.! CHACABUCO 380 5P! BUENOS AIRES RA-I069! 33-6513
RA-1425 ARGENTINA ADRIAN VILLANUSTRE! BERUTI 3429 - 14B! BUENOS AIRES RA-1425

AUSTR.ALIA GEOFFREYR. GRINTON! STATE ELECTRICITY COMMISSION OF VIC.! HOWARD STREET! RICHMOND VICTORIA! (03) 429 1511
2000 AUSTRALIA D. A. FEIGLIN! AUSTRALIASQUARE!P.O. BOXH143! SYDNEYN.S.W. 2000
2000 AUSTNALIA MAURICE R. HUNS IE! NETWORK COMPUTER SCIENces Pili 69 CLARENCE STREET! SYlJNEY N.S.W. 2000!

(02)
290-3677

2001 AUSTKALIA W. J. I1ATUER!G.P.O. BOX3198! SYDNEY N.S.W. 2001
2006 AUSTRALIA ATTN: BASSER DEPT. OF COMPUTER SCIENCE/ SCHOOL OF PHYSICS! UNIVERSITY OF SYDNEY! SYDNEY N.S.W. 2006
2006 AUSTRALIA JURGEN HENRICHS! DEPT OF COMPUTER SCIENCE! UNI OF SYDNEY! SYDNEY N.S.W. 2006
2006 AUSTRALIA IAN ROBERTS! 403 SAMPLE SURVEY CENTRE! SYDNEY UNIVERSITY! SYDNEY N.S.W. 2006
2007 AUSTRALIA ATTN: DIRECTOR! COHPUTER CENTRE! NSW' INSTITUTE OF TECHNOLOGY! P.O. BOX123/ BROADWAYN.S.W. 2007! (02) 218 9438
2010 AUSTRALIA IAN SHANNON! 39 STANLEY ST! DARLINGHURSTN.S.W. 2010/ (02) 31 3875
2042 AUSTRALIA RODNEY PARKIN/ 16 WATKIN STREET! NEWTOWN N.S.W. 2042/ 692-3216
2064 AUSTRALIA BRUCE TAYLOR! 703!4 BROUGHTON RD! ARTARMONN.S.W. 2064
2067 AUSTRALIA R. D. GUYON! IP CO~IPUTER CONSULTANTS! 7 RAILWAY STREET! CHATWOOD N.S.W. 2067!

(02)
411-3522

2070 AUSTRALIA R. A. BROWNELL! HOUSLEY COMPUTER COMMUNICATIONS
pry

L*/ 358 PACIFIC HIGHWAY!LINDFIELD N.S.W. 2070! (02) 467 2791
2072 AUSTRALIA CARROLL MORGAN! ASCOHP PTY LTD! 870 PACIFIC HWY! GORDON N.S.W. 2072! (02) 498-7835
2073 AUSTRALIA W. 1.. DENISON! SEPP'L SOFTWARE! P.O. BOX 199! PYMBLE N.S.W. 2073
2098 AUSTRALIA PETER BLADWELL/ 78 ROSE AVE.! WHEELER HTS. N.S.W. 2098

2113 AUSTRALIA C.N.S. lJAMPNEY!SCHOOL OF MATHS Ii. PHYSICS/ MACQUARIE UNIVERSITY! NORTH RYDE N.S.W. 2113
2119 AUSTRALIA ERNST LOOSER! 21 KARRIL AVE.! BEECROFT N.S.W. 2119
2120 AUSTRALIA DAVID HATCH! IS HYLAND AVENUE! W PENNANT HILL N.S.W. 2120! 816 2211 (BUS.)! 871 7845 (HOME)

2232 AUSTRALIA JEFFREY TOBIAS! APPLIED MATHS AND COMPUTING DIV.! AUST. ATOMIC F,NERGY COMM. RES. 'iST.! PRIVATE MAIL BAt;! SpTHERLANDN.S.W. 2232
531-0111

2')00 ATJSTRAtTA, F.. H. RTGRY! RTf:RY F. A~J=;OC.PTY. T,To.! ]0 RF:GF.N1'ST.! wOJ.T,ONGnNnN.S.W. '"it)()
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2580 AUSTRALIA
2600 AUSTRALIA
2600 AUSTH.ALIA
2600 AU~TRALIA
26UO AUSTRALIA
2600 AUSTJtALIA

2601 AUSTKALIA
2601 AUSTRALIA
2601 AUSTKALIA
2602 AUSTRALIA
2602 AUSTRALIA
2607 AUSTRALIA
2902 AUSTRALIA
3000 AUSTRALIA
3042 AUSTI{ALIA
3052 AUSTRALIA
3052 AUSTRALIA
3053 AUSTRALIA
3068 AUSTRALIA
3122 AUSTRALIA
3127 AUSTKALIA
3131 AUSTRALIA
3131 AUSTRALIA
3145 AUSTRALIA
3161 AUSTKALIA
3168 AUSTRALIA

3168 AUSTRALIA
3168 AUSTllALlA
3168 AUSTRALIA
3168 AUSTMLIA
3168 AUSTRALIA
3168 AUSTRALIA
3173 AUSTI{ALIA
3180 AUSTRALIA
3181 AUSTRALIA
3185 AUSTRALIA
3191 AUSTRALIA
4001 AUSTRALIA
4U67 AUSTKALIA
4069 AUSTRALIA

4350 AUSTRALIA
4700 AUSTRALIA
5000 AUsTRALIA
5001 AtJSTAALIA
5001 AUSTRALIA
5001 AUSTRALIA
5064 AUSTRALIA
5109 AUSTRALIA
6000 AUSTRALIA
7UOU AusntALIA
7001 AUSTRALIA
7001 AUSTRALIA
7005 AUSTRALIA
7005 AUSTRALIA
7007 AUSTH.ALIA
7011 AUSTRALIA

A-IOOO AUSTH.IA
A-IOIO AUSTRIA
A-2340 AUSTKIA
A-4020 AUSTRIA
B-I050 BELGIUM
B-1I60 BELGIUM
8-1170 BELGIU!I
8-1761 BELGlUn

B-3030 BELGIUM
22061 BRAZIL
22453 BRAZIL

CANADA
CANADA

BlY 4A2 CANADA
E3B 5A3 CANADA
G5L 3Al CANADA
HEH 2J~ CANAUA
HIG 3S5 CANADA
H2Z lA4 CANADA
lOC 3J 7 CANADA
lOC 3J7 CANADA
lOG 3J7 CANADA

H3C 3PB CANADA

H4T INl CANADA
H9R IGI CANADA
H9R 1T9 CANADA
J8X lC6 CANADA

J9H 6K2 CANADA
KOA lAO CANADA
KOA 2 WO CANAUA
KOA 3GO CANADA
KIA OR6 CAiJADA
Kl V 6N3 CANADA
KIV 9Jl CANADA

K2E 6T7 CANADA
K2H 8R6 CANADA
K2H 8s9 CANADA
K2K IN8 CANADA
K2P OG2 CM/AUA
K7L 3N6 CANADA
K7L 3N6 CANADA
K7L 3N6 CANADA
K8A 3C5 CANADA
US 3Al CANADA
L6T 3Y3 CANADA

L7P lw9 CANADA
LaS 4K1 CANADA
LaS 4Kl CANADA
tIlJ 2Tl CANADA
Ml R 5A6 CANADA
H3A 1M3 CANADA
M3C 187 CANADA
M3H 5S9 CANADA
1145 lJ7 CANADA
NON IJO CANADA
N2C 2EO CANADA
NZG 4E5 CANADA
N2J 4GS CANADA
N2L 3G 1 CANADA
N2L 3Gl CANADA
N2L 3Gl CANADA
N9B 3P4 CANADA
R3C IP7 CANADA
lOE OW3 CANADA
S4P 2H8 CANADA
S4P 2H8 CANADA
S7N OWO CANADA

T2V OMS CANADA
T6G 2J 8 CANADA
TbH 3XI CANADA
V3C IS5 CANAOA
V)N 4N8 CANAnA
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I. PIRIE! GOULBURNC.A.E.! MCDERHOTT DRIVE! GOULfiURN N.S.W. 2580
R. BRENT! COHPUTING RESEARCH GROUP! AUSTRALIANNATIONALUNIVERSITY! P.O. BOX4! CANBE::RRAA.C.T. 2600
HALCOLM C. NEWEY! COHPUTER SCIENCE DEPT.! AUSTRALIAN NATIONAL UNIV.! P.O. BOX 4! CANIIE::RI\A A.C.T. 2600! 81-6176 ! 49-4216
G. W. GEH.RIT'i! DEPT Of MATHE.t1ATICS!UNIV. OF NEWSOUTH WALES!DUNTROONA.C.T. 2600! CANIJE::RI\A663526
N. G. SHlTH! COMPUTEH. CENTRE! UNI. OF NEW SOUTH WALES! IUH':! DUNTROON A.C.T. 2600P. KELLEY!ADP SE::CTION! AUSTRALIAN TAXATION UFFICE! LANGTON SmE::i::T! PAKKES A.C.T. 2600
N. COKBOULD!BRUCE HALL! AUSTRALIANNATIONALUNIVEKSITY! P.O. BOX827! CANBI':RRAA.C.T. 2601
CHARLES LAYTON! BI<UCE HALL! A.N.U./ P.O. BOX827! CANBERRAA.C.T. 26lH
R. J. SHARPE! 33 WYBALENAGROVE!COOK A.C.T. 2601
JOHNF. AGNEW!37 DUMARESQ STi/..EET!DICKSONA.C.T. 2602! (062) 49-7304
U. C. GARRATT! DARAMALAN COLLEGE! COIJPER STREET! DICKSON A.C.T. 26U2
~. w. GORDON!P.O. BOX 118! MAWSON A.C.T. 2607
W. J. CAELLI! P.O. BOX l/ KA!1l1AH A.C.T. 2902
R. ZECTZER! COMMUNICATION ENGINEERING DEPT.! R.M. I. T.! 124 LA TH.UIIE ST.! NELBOUJ{NE VICTOH.IA 3000! (OJ) 341-2639
T. tlUW'CHANUK!P.O. BOX268! NIDURIE VICTORIA )U42
PRABHAKER HATETI! DEPT. OF COHPUTlm SCIENCI':! UNIV. Of nELBOURNI':! PARKVILLI': VICTOKIA 30')2! (u3)341-64,)9

P. C. POOLE! DEPT. OF COI1PUTER SCIENCE! UNIV. Of HELBOURN!:o:! PARKVILLE VICTORIA 30')2
B. HCCRAE! MATHS DEPT! MELBOURNE::STATE COLLEGE! 757 SWANSTON ST! CARLTON VICTOH.IA 3US3
M. CULLINAN! 181 ST. GEORGESIWAD! NORTH FITZROY VICTORIA 3068

1'. L. DEHPSEYI SWINBURNE COLLEGE Of n:CH.! P.O. BOX218! HAWTHORNVICTOl{lA 3122
PETEK HORAN! DEAKIN UNIVEKSlTY! P.O. BOX125! HELHONT VICTOH.IA 3127! (052) 26 3313
ATTN: SUATTOCK & ASSOCIATES! 79 HAHONEYS ROAD! FOREST HILL VICTOH.IA 3131
L. P. WHITEHI::AD!AUSTKAL'IAN ROAO RESt.ARl.:H IIOARDI P.O. BOX 156 (BAG 4)! NUNAWAUING VICTORIA 313l! 233 1211
JOHN CARPENTER! 29 WESTGARTH ST! EAST MALVERN VICTORIA 3145! 509 4':109 (HOHE::)

ATTN: MINI-COt1PUTER SYSTEMS! FIRST FLOOR/ 105 HA~.JTHORNROAD! N. CAULFIELlJ VICTORIA ]161
ATTN: PROGRAMllINGMANAGER!SWITCHINGANDSIGNALLINGBRANCa!TELECOMAUSTRALIARESEARCfl LABS! 770 IILACKrlURN,WAD

CLAYTON VICTORIA 3168! 03-5416-373
P. COUNT'll conI'. SCI. DEPT.! MONASHUNIVI::H.SITY! CLAYTON VICTORIA 3168
W. JACKSON!ADF CENTRALADMINISTRATION! HONASH UNIVI<:RSITY/ CLAYTON VICTORIA 3168
J. ROSENIIERG! COt1P. SCI. DEPT.! !\ONASH UNIVI::RSITY! CLAYTON VICTOIUA 3168
P. J. TYEH.S!COI1}'UTERAPPLICATION(. TECl!NH,jUES!TI::LECOtIAUST. RESE::AH.CII LAB.! 770 BLACKbUKN ROM>! CLAYTON VICTOIUA )lb5
C. s. WALLACE!DEPT. Of COMPo SCL! HONASlI UNIVERSIT'l! CLAYTON VICTORIA 3168
C. BILLINGTON! CSIRO! BOX 160! GLAYTON VICTORIA 3168! 544-0633
LEONARD SPYKER! 6 CABARITA COURT! KEYS BOROUGH VICTORIA 3173
ATTENTION: W. WATTS! INFORMATION & GRAPHIC SYSTEMS! 23 PAKKHURST DRIVE! KNOXFlELD VICTORIA 3180
HEATHERA. MACKAY!27 THE AVENUE! WINDSOR VICTORIA 3181
L. BORRETT! 8/34 ELIZABETH STREET! ELSTERNWICK VICTORIA 3185
IAN J. CASF:i! 274 BLUFF ROAD! SANDRINGHAM VICTORIA 3191
ATIN: COMPUTERACC!P.O. BOX184! NORTH BRISBANE QUEENSLAND 4001
D. J. YATES! BOTANYDEPT.! UNIV. OF QUEENSLAND!ST. LUCIA QUI':ENSLAND4067! (07) 377-2070
R. J. LONG! 19 CEDARLEIGH ROAD! KENMORE QUEENSLAND 4069

F. L. IRVINE! COUPUUR SERVICES UNITI DARLING DOWNS INSTITUTE Of A. E.! P.O. DARLINGHEIGHTS! TOOWOOMIIAQUI::ENSLANU4350
G. FARR/ DEPTS. OF ~L\TH AND COMPUTEH. SCII<:NCE!MS76! C.I.A.E.! ROCKHAMPTON QUEENSLAND 4700
ATTN: THE !1ANAGER!ADP SERVICI::S BRANCH! PUBLIC BUILDINGS DEPT.! 15TH FLOOR S.A.C. VICTO!{IASQ.! ADELAIDI:::i.A. 500U
ATTN: THE DIRECTOR! WEAPONS RESEARCH ESTABLISH/1ENT! BUX 2151 GPO! ADELAIDES.A. 5001
J. B. SOUTHCOTT!DEPT.Of CO~iP. SCL! UNIV. OF ADELAIDE! GPO BOX 498! ADELAIlJES.A. 5001
KELVIN B. NICOLLE! DEPT. OF COMPUTING SCIENCE! UNIV. OF ADELAIDE! G.P.O. !.lOX 4913! DELAIUE S.A.SOUL! (U8) 223-4J]3
A. C. BERESfORD! 46 CROSS ROAD! MYRTLE HANK S.A. 5064
PETER G. PERRY! SALISBURYC.A.E.! smTH ROAD! SALISBURYS.A. 5109
ATTN: STATE ENERGY COMMISSION! 365 WELLINGTON STREET! PEH.TH W.A. 6000
ATTN: ELIZABETH COMPUTER CENTRE! 256-274 ELIZABETH STREET! HOBART TASMANIA 7000
ATTN: EDUCATION DEPT.! G.P.O BOX 169B! HOIIART TASMANIA 7001
ATTN: PROGRA/1HERS! COmUTING CI::NTRE! UNIV. OF TASMANIA! GPO BOX 252C! HOBART TASMANIA 7001! 23 0561 X660
ATTN: INfORMATION SCIENCE CLUB! DEPT. Of INFO. SCI.! UNIVERSITY Of TASMANIA! SANUY BAY TASMANIA 7005
JOHN PARRY! 10 BROADWATERS POLl SANDY BAY TASMANIA 7005! 25 2':133
NIGEL WILLIAMS! 56 RIALANNAH RD/ MOUNT NELSON TASMANIA 7007
A. J. W. HARRISON! fAIRHAVEN! AUSTINS FERKY! HOBART TASMANIA 7011
MICHAEL ISTINGER! SCHALTERLAGERND 54! WIEN A-I000
WALTER BOLTZ! DIE ERS:E OSTERREICHISCHE! SPARKASSE (ABT. INFORMATIK)! NEUTORGASSE 4! WIEN A-I010! 0222/66 lb 37/290
HEINZ STEGIiAUER! HTL! TECHNlKERSTK. 1-5! MonLlNG A-2340
KARLPRAGERSTORfER!GES. F. AUT. SYSTEME! RAINERSTRASSE 23A!4! LlNZ A-4020
PIERRE VAN NYPELSTEER! UNIVERSITE LIBRE DE HRUXI::LLI::S! AVENUI:: ROOSEVELT 50-CP18l! BRUXELLES 13-1050
ATIN: GERBER SCIENTIFIC EUROPES.A.! RUE E. STEI::NO 27! IIRUXELLES B-1160
ALAIN PIROTTE! MHLE!RESEARCH LABORATORY! AVENUE VAN BECELAERE 2! BRUXELLES B-1170! 673.41.90! 673.41.99
RONALDJ. fARMERY! KLEISTRAAT 31/ BORCHTLOMBE::EK 11-1761

P. VERBAETEN!TOEGEPASTE WISKUNnE EN PROGRAlIMATIE! KATHOLIEKE ffiUV. LEUVEN! CELI<:STIJNENLAAN 200-A! HEVERLE::E::-LEUVEN lS-jO:!u
PIERRE J. LAVELLE! RUA POMPEU LOUREIRO NO 120 APT 602! RIO DE JANEIRO COPACABANA 22061! (021) 236.41.~1
GASTON H. GONNET! DEPTO DE INFORHATICA P.U.C.! RUA tl. DE SAO VICENTE:: 209! H.IO OE JANIi:IH.Q 22453

PETEH. GROGONO! 73 ROXTON CRESCENT! MONTREAL WEST QUEBEC! (514) 879-4251 (DAY)

STUART LYNNE! 315A EVERGRI:':EN DR.! PORT MOOOYH.C.! (604) 939-2757
JACK UODO::;! 341! BEO~'ORD INSTITUTE OF OCEANOGRAPHY! P.O. BOX 1006! DAR'IMOUTH N.SCOTIA li2Y 4A2
n. G. BURNLEY!COIWTROLLERS- LU.c.! ROOM 001! UNIV. OF NEW BKUNSWICK! fl{I::I)EIUCTON N.B. EJH 5A3
JEAN BOISVEH.T! SERVICI:: INFORMATIQUE! UNIV1::J{SITE UU QUEBEC A RUJOUSKI! 300 UH.SULlr-;I-:S! RI~!UUSIKI QUEII!::C G5L 3Al! (4U:I) 724-1454
WERNI-:R F1::J{CH! 2300 ST. MATHIEU 01401! MONTREAL QUEBEC HEB 2J8! (514) 932-0256
M. MICHELCOURCHESNE!1147 VALADE! HONTKEAL QUEBEC lUG 3S5! (514) 324-56':14! (514) 2111-8362
tlICHEL LOUIS-SEIZE! HYDRD-QUEIIEC! 75 OUEST DORCHESTER! MONTREAL QUEBEC H2Z 1M! (514) LB5-1711 X8827
Plt:RRE DI::SJARDINS! INFORMATIQUE! UNIVERSITE DE MONTREAL!C.P. 61211 SUCC

"A"!
nONTREAL QUEBEC H3C )J7! (514) 343-76b2

GUY LAPAUJE! DI::PT. D'INFORMATIQUE! UNIVEH.SITE DE MONTREAL! C.P. 6128 ! SUCC "A"!
MONTREAL qUEIlEC H3C 3J7/ (514) 341-7381.

LUC LAVOIE! DEPT. 1. R. o.! UtUVERSITIi:OE !lONTREAL! C.P. 612B SUCCURSALE A! HONTKEAL QUEIH:C IUC 3J7! (14) 737-3700
YVES M1::NARD! INFORHATIQUE! UNIVE::RSITl:: DU QUEIiEC A MONTREAL! B.P. 8888! MONTREAL QUEIIEC IDC 3P8/ (514) 288-4948

}t.'�RY SUTTON!A.E.S. DATALTD.! 57[) RUE HCCAfl?RE::Y! t10NTREAL QUJ::BEC H4T liH! (514) )41-')4)[) x]u7
GEORGE ~tACK! ENGINEERING DEPT.! CENTRAL DYNAMICS LTD.! 147 HYMUS BLVD.! POINTE CLAIRE:: QUEtH:C Jl9R IGI! (514) 697-0810
PETER ROWLEY! 178 BRAEBROOK AVE! POINTE CLAIRE QUEBEC H9R IT9! (514) 697-1898
R. N. YOUNG!GAATS 2 PROJECT OFFICE/ ATC SU1ULATION CENTRE! TRANSPORT CANADA! 45 SACRE COEUR BLVD.! HULL QUEBEC J8X lC6

(819) 997-3881:1
GENEtfYLES! 248 BOURGEAUCR. s.! AYLMERQUEBEC J9H 6K2! (819) 684-8651
G. x. AHEY!WGI CORP.! RR 2! ALMONTE ONTARIO KOA lAO! (613) 256-1338
ROBERT L. flLUtQRE! R.R. 2/ OSGOODE ONTARIO KOA 2WO! (613) 821-2216
KENNETH G. SI1ITH! BOX 19)

- 115 PINE STREET! STITTSVILLE ONTARIO KOA 3GO! (613) 596-5217
DAVID WARD! DEPT OF EE - COUPUTER GRAPHICS! BLDG 50! NATIONAL RESEARCH COUNCIL! OTTAWA ONTARIO KIA tJj{6

W. BRUCEFOULKES!2719 NORBERRY CR.! OTTAWA ONTARIO KIV 6N3! (613) 746-4353
DAVID J. HARRISON! HARRISON WILLIAMS AND ASSOCIATES! 1085 CAHILL DR. W! OTTAWA ONTARIO KIV 9Jl! (613) 521-6512
ATTENTION: DONALD LINDSAY! DYNALOGIC CORPORATION LIMITED! 141 BENTLEY AVENUE! OTTAWA ONTARIO K2E 6T7! (613) 226-1383
R. T. ~ORE! PRIOR DATA S!:.RVICES! 16 CREDIT UNION WAY - SUITE 301! NEPEAN ONTARIO K2H 8K6! (613) 820-7235

LUCIEN POTVIN! CANADIAN MARCONI COHPANY! 1150 MORKISON ORIVI::! OTTAWA ONTARIO K2H ~S9! (613) 82U-9760
A. SEWARDS!34 SELWYNCRES.! KANATA ONTARIO K2K lN8! (613) 592-5512
KEN LEESE! MOBIUS SOFTWARE LIMITED! 251 COOPER STREET! OTTAWA ONTARIO K2P OG2! (613) 238-4727
ATIN: REFERENCE ROOM! COMPUTING AND INF. SCL! QUt:EN'S UNIVERSITY! KINGSTON ONTARIO K7L 3N6
ROGER RATHBUN! COHPUTING CENTRE! QUEEN'S UNIV.! KINGSTON ONTARIO K7L 3N6! (613) 547-3273
R. D. TENNENT!DEPT.Of CO!U:'QTING AND INFOFJtATION SC*! QUJ:::EN'S UNIVEKSITY! KINGSTON ONTARIO K7L 3N6! (613) 547-2645
THOMAS MACKENZIE! 270A ESTHER ST.! pEHBROKE ONTARIO KBA 3C5
F. R. SKILTON! COMPUTINGCENTRE! BROCK UNIVERSITY! ST. CATHERINES ONTARIO L2S 3Al! (416) 688-2533
ROBEKT WILSON! CO!1SHAItE LTD! 2 INDELL LANE! BRAMALEA UNTARIO L6T 3Y3! (416) 791-2525
H. RISTITS! ALLIED ELECTRONICSCO.! 2121 FARNAM PLACE! BURLINGTON ONIAJ{IO L7P lW9! (416) 335-2801
ALlAN LEECHAN! ACADEMIC COMPUTING SERVICES! MCMASTER UNIVERSITY! HAMILTON ONTAKIO L8S 4KI! (416) 525-9140 X4701N.SOLNTSEFF! DEPT. OF APPLIEIJ HATH.! MC!1ASTI::R UNIVERSITY! HAMILTON ONTARIO L8S 4Kl! (416) 525-9140 X4b89
J. W. BAKER!73 SHIER DR.! SCARBOROUGH ONTARIO MIJ 2Tl! (416) 446-4751
HIKE WARDALE! HUNTEC ('70) LTD.! 25 HOW))EN ROAD! SCARBOROUGH ONTARIO M}I{ 5A6! (416) 751-8055
C. J. WILLIAHS! INFOPROLTD! 9 CLINTWOODPLACE! DON MILLS ONTARIO H3A IH3! (416) 449-1510
BRUCE DAVIDSON! DEPT. 806! IBM CANADA LABORATORY! 1150 EGLINTON AVE. EAST! DON MILLS ONTARIO M3C IH7! (416) 443-3162
PEDRO BARROS! OVAAC8 INTERNATIONAL INC! 4800 DUFFI::RIN ST! DOWNSVIEW ONTARIO H3H 5S9! (416) 661-5088! (416) 661-8!:16'J
CHARLESA. ROYNTON!18 MILLWOOD RD APT 3! TORONTO ONTARIO M4s IJ7! (416) 487-7091
ROBERTJ. ENNS! BOX808! FORESTONTARIONON !JO! (519) 873-2529
RON NORMAN! 109 HARCOURT CR.! KITCHNER ONTARIO N2C 2EO
PAULJ. UOTZ! KITCHENER-WATERLOORECORD! 225 FAIRWAY ROAD! KITCHENER ONTARIO N2G 4E5! (519) 579-2231
F. A. CELLINI! NCR CANADA LTD.! 580 WEBSTER ST. N! WATERLOO ONTARIO N2J 4G5! (519)

884-1710 X196
F. D. BOSWELL!COMPUTER SYSTEMS GROUP! UNIV. OF WATERLOO! WATERLOO ONTARIO N2L 3Gl/ (519) 885-1211
K. HARRISON!DEPT. OF COMPUTING SERVICES! UNIV. OF WATJ<:RLOO! WATERLOO ONTARIO N2L 3Gl! (519) 885-12Ll
JAMESA. SMITH! DEPT. OF COMPUTEK SCIENCE! UNIV. OF WATERLOO! WATERLOO ONTARIO N2L 3Gl! (519) 885-1211 X2681
DAVIDR. BROWN! CANTERBURY COLLEGE! CRANMER HOUSE! UNIV. Of WINDSOR! WINDSOR ONTARIO

N':IB 3p4! (519) 256-81366
NORMAN DlUOCK! 10 EDMONTON ST. SUITE 409! WINNIPEG MANITOBA R3C Ip7
RICHARD GORDON! COMPUTER MEDICINJ<: S108! UNIV. OF MANITOBA) 753 MCDERMOT AVE.! WINNIPEG MANITOBA R31:: OW)
DAVID L. COLE! 2161 SCARTH ST.! REGINA SASK. 541' 2H8! ()06)

565-3949
ROBERTD. NELL! RESEARCH& PLANNING! SASK COMP! 2161 SCARTH ST.! REGINA SASK. S4P 2H8! (306) 565-3951
ROBERT N. KAVANAGH! UNIV. OF SASKATCHEWANI SASKATOON SASK. S7N OWO! (306) 343-2638
CARL RICHARDsl 403-635 57TH AVE swi CALGARYALBERTA T2V OHS/ (403) 253-4057
ATTN: LIBRARY! PERI.ODICALS SECTION! UNIVERSITY Of ALBERTA! EDMONTON ALBERTA T6G 2J8
BASIL MEUDINGS! 6508-127TH STREET! EDMONTON ALBJ<:RTA TbH 3Xl! (403) 4)4-300/8
ATIN: bETA SYSTEMS LTD.! 1700 KIHGSWAY AVE.! PORT COQUITLAN B.C. V)C IS5! (604) 687-1142
10M WTLUAMS/ SHTiF: ,01/ VALLEY S(1F"~A11:F. TNC./ 7~1~
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PAS CA L NEW S # 1 5
v3T IY8 CANADA
V5A lA6 CANADA
V5A 1S6 CANADA
vb!:: IPS CANAlJA
V6H lK8 CMMA
Vb? 552 CANADA
vbT 11.15CANADA
V6T lW5 CANADA
V7\{ 4Lb CA."IAlJA

V8W 2Y2 CANADA
95112 CANADA

COLOtIlHA
UK-16Gb UENI!AIUZ
UK-loaD DI':NHARK
DK-25UO DEW!ARK
UK-l8ua DENHAIUC
DK-3600 DENNARK
uK-8000 DENHARK
uK-BODO UEmlAlU<
UK-Bloa DENMARK

SF-OU250 FINLAND
SF-QQ4QO FINLAND
SF-20SUO F INLAtW
SF-3350U FULAND

sF-3372a FIIHAND
SF-33900 FINLAND

F-78150 FRMCE
F-781S0 FRANCE
F-91710 FRANCE
F-n41O FRANCE

D-lOOU GE\{}lANY

D-I000 GERHili'J"Y

D-l DUO GERHANY
D-2000 GEKI-!ANY
D-2000 GERMANY
Ir28UO GEHMA,'JY

0-3000 GERMAI.'<Y
D-4790 GI::RMAi"lY
!}-4790 GI::RI1Ai.'<Y

0-5000 GERMAi'J"Y
0-5100 GElUlA.N'l
0-6236 GER1't~Y

1>-6450 GEIU-IANY
D-7000 GElU1ANY
D-7000 GERlIANY

D-7000 GERMANY
D-7406 GERHANY
0-7500 G£RlIANY
V-BOOO GI':RMANY
D-8000 GERMANY

D-SOOO GERMANY
0-8000 GERMANY
D-8000 GElUlANY

D-dO 12 GER!1ANY
D-8046 GERMANY
1)-8520 GEIUIANY

411 001 INDIA
560 00] DiDIA
560 U12 INUIA
56u 020 DIDIA

ISRAEL
49512 ISRAEL

1-20UOO ITALY

1-20010 ITALY
1-201]3 ITALY

1-50100 ITALY
177 JAPAN
244 JAPAN
]61 JAPAN
560 JAPAN
730 JAPAN
tl12 JAPAN

04-01 MALAYSIA
!-lEXICa
MEXICO
I1EXICa
NEW ZEALAND
NEW ZEALAND
NEW ZEALAND
NEW ZEALAND

NEW ZEALAND
NEW ZEALAND
NEW ZEALAND
NEW ZEALAND
NEW ZEALAND
NEW ZEALAND
NORWAY
NORWAY

N-2007 NORWAY
N-]290 NORWAY:
N-]600 NURWAY

N-7034 NORWAY
PERU

00901 POLAND
SOUTH AFRICA
SOUTH AFRICA

0001 SOUTH AFRICA
0001 SOUTH AFRICA
1500 SOUTH AFRICA
1610 SOUTH AFRICA
2000 SOUTH AFRICA
2000 SOUTH AFRICA
2000 SuUTH AFRICA
2001 SOUTH AFRICA
2092 SOUTH AFRICA
21U4 SOUTH AFRICA
2146 SOUTH AFRICA
2192 SUUTII AFRICA
2193 SUUTH AFRICA
2195 SOUTH AfRICA
4001 SOUTH AfRICA
4001 SOUTH AFRICA
6000 SOUTH AFRICA
7600 SOUTH AFRICA

5-100 00 SWEDEN
S-100 44 SWEDEN
S-126 11 SWEDEN
s-12& 12 SWEDEN
S-16] 00 SWEDEN

S-I71 21 SWJ:;DEN
s-175 86 SWEDEN
5-195 00 SWEDEN
5-402 20 SWEDEN
S-411 35 SWEDEN
s-440 74 SWEDEN
S-442 00 SWEDEN
s-581 83 SWEUEN
s-603 78 SWEDEN
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BARRY DASHER! DYNAMIC coNTROL SYSTEMS LTD.! 13662 104A AVENUE SUITE 204! SURREY B.C. v3T 1'18! (604) 585-0655

DAVE STEVENS! 1080 SHERLOCK AVE.! BURNABY B.C. V5A 1A6! (604) 298-9255
ROGER TOREN! CO!!PUTING CENTRE! SIMON FRASERUNIV.! BURNABYB.C. V5A 1S6! (604) 291-4632
DAVII) Gi<EI::R! 108-1270 BURNABY ST.! VANCOUVERB.C. V6E IPS! (604) 688-399]
DAVIDHAKRIS/ 1396 W. 11TH AVE. #7! VANCOUVER B.C. V6H lK8
CllAl,.u:S THOMPSON! 7339 w. BOULEVARD! VANCOUVER B.C. V6P 5S2/ (604) 261-6702
BRUCE JOLLIFFE! COIlPUTING CENTRE! UNIV. OF 1:IIUTISH CULUMBIA! VANCOUVER B.C. V6T 1W5/ (604) 228-3938

VINCENTMANIS/ DEPT. OF COliI'. SCL/ UNIV. OF ilRITISH cOLUHBIA/ VANCOUVER B.C. V6T lW5/ (604) 228-6537
D. E. SHAW! 4371 PATTERDALE DRIVE! N.VANCOUVER B.C. V7R 4L6! (604) 988-2181
fRANK RUSKEY! DEPT. OF HATH! UNIV. OF VICTORIA! P.O. BOX 1700! VICTOH.!AB.C. V8W 2Y2! (604) 477-6911
DAVID FISH! 1042 CALWIET CT! SAN JOSE CA 95112! (408) 297-9334
i. c. ARANGO! E~!PAQUES! APARTADOAERJ:::O 1189/ HI::lJELLIN! 770355
JAN HOJLUNU NIELSEN! BG NOIWISKBROWNBOVERI Als! VESTER FARIMAGSGADE 7! COPENIIAGEN V DK-1606! 45 I 156210 X374
ROBERT TISCHER! INFOTEKNIK! SUR. FASANVEJ 49! COPENHAGEN F UK-2000
JAN LAUGESEN! I!S OATACEtITRALEN AF 1959! RETOR1VEJ 6! VALBY OK-2500/ (01) 46 81 22
PER GOEBEL! RAEVEHOJVEJ 36-1204/ LYNGBY OK-2800
MOliENS GLAD! STRANDHOJEN 25! FREDERIKSSUND UK-3600! 03-313959
ATT!!: RECAU COPY I! NY HUNKEGADE/ AARRUS C DK-8000! 06-128355
ATTN: RECAU COPY 2! NY MUNKEGADE! AARHUSc. DK-8000! 06-12 83 55
PEDER NEDEBOL NIELSEN! LABORATORIET FOR GEOFY5IK! FINLANDSGADE 6-8! AARHUS N DK-8200
ATTN: DEPT. OF COMPUTER SCIENCE! UNIVERSITY OF HELSINKI! TUKHOUIANKATU 2! HELSINKI 25 SF-D0250
HEIKKI KASKEU1A! SANTAVvuRENTIE IB 18! HELSINKI SF-00400! 358 0 644306
!lARKKU SUN I! COMl-'UTlNG ctNTRE! UNIVERSITY OF TURKU! TURKU 50 SF-20500! 912-335599 :<280
JUHANI JAlHA! ILMARINKATU 42 A IS/ TRE 50 SF-33500
REIJO mEHINEN! OPI5KELIJANK. 4 r; 275! TRE 72 SF-33720
PERTTI YLINEN! HARNALAI'o'KATU 32 B 5! TANPEKE 90 SF-33900
ATTN: IRIA BlBLIOTHEQUE!B.P. NO. 205! LI:':CHESNAYf-78150
ATTN: IRIA ! BIBLIOTHEQUE!BP 105! LE CHESNAY F-78150
R. J. CROUZILLES!CENTREDE RECHERCHES DU BOUCHET! SNPE! BP NO 2/ VERT-LE-PETIT F-91710
GERALD MASPERD! 5 CHEMIN DES CLOSEAUX! VILLE D' AURAY F-92410
ALBKECHT BIEUL! INSTITOT FUR SOFTWARE! DV-GRUNDAUSBILDUNG! TECHNISCHE UNIVERSITAT BERLIN! VSH 5! OTTO-SUHR-ALL!::E 18!20

BERLIN 10 D-10QO! (030) 314-4891
MICHAEL TEPPER! LIHASTR. 1/ BERLIN 37 D-1000! (030) 801 21 52
LOTHAR HAHMERL! HORN5TR 12! BERLIN 61 u-lOOO! 030 786 2235
MANUEL MALL! BISMARCKSTR. 44! HAl1BURG 19 0-2000
ROLF SCHiJI'IACHER! SCS GMBH/ OEHLECKERRING 40! HAMBURG 62 D-2000
JAN KI:.ISER! EISLEBENER STR. 37! BREMEN 41 D-2800! 0421 ! 538 2834 (WORK)

ALHUTH FISCHER! RECIONALES RECHENZENTRUM! WUNSTORFER STR. 14! HANNOVER 91 D-]OOO
MICHAEL KALICINSKY/ BIBLIOTHEK ES! NIXDORF COMPUTER AG/ FUERSTENALLEE! PADERBOKN D-4790! 05251-200439
ERNST WALTER HASCHNER! £E2! ENTWICKLUNG ELEKTRONIK! FUERSTENALLEE 7! pADERBORN D-4790
DIETRICH KREKEL! RECHEN ZENTRUH! UNIVERSITAT ZU KOLN! ROBERT KOCH STR lOt KOLN 41 0-5000! 0221!478!5587
W. J. GRODDE!PDV 1M IRT! RWTH - AACHEN! SOMHEKFELDSTR. 54 - BLOCK54! AACHEND-5100! (0241) 80 7490
GERHARD BLANKE! POSTBOX 5107!'ESCHBORN ])-6236! (06198) 32448

VOLKER ASSHUS! INST. FUER WIRTSCHAFTSINFORl1ATIK! TH-FONTANE-STRASSE 20! HANAU 1 D-6450
ATTN: BIBLIOTHEK! INSTITUT FUER INFORMATlK! UNIVERSITAET STUTTGART! AZENBERGSTRASSE 12! STUTTGART 1 1)-7000! 0711 2078-341
WALTER WE HINGER! LANGUAGES AND PROCESSORS GROUP! RECI!ENZENTRUM! UNIVERSITAT STUTTGART! PFAFFENWALUKING 64! STuTTGART 80 u-7000

0711-784 2507
GERHAIill RECHEL! RECHENZENTRUM! UNIVERSITAET STUTTGART! PFAFfENWALDiUNG 64! STUTTGART-80 D-7000
ATTN: BItlLIOTHEK! ZENTKUM FUR DATAGAVERARBJ:::ITUNG! UNIVERSITAT TUBINGEN! TUBINGEN 1 0-7406
LUCIEN FEIEREISEN! HAID-I:.-NEU-STR. 16 ! W 81! KARLSRUHE 1 0-7500
ATTN: GESELLSHAFT FUER SOFTWARE-ENGIN*! KARESTR. 60!1! HUENCHEN 2 D-8000! (089) 555 234
ERWIN ZEDNIK! ZIEBLANDSTR. 13! MUENCHEN 40 D-8000! 289961

COLIN CLIFFOtUJ! NATIONAL SEHICONDUCTUR GMBH! 808 FUERSTENFELOBRUCK! MUNCHEN 0-8000

GEORGE BROOKE/ GAUTINGERSTRA,S$.t; 10! HUNICH 71 ])-8000! (01:11) 755-3647
MAI'i:f'RED SOMHER! DEPARTMENT D AP GE! SIEMENS AC! OTTOHAHN RING 6! !1UNICH83 0-8000! 089-722-61276
BERNHARDH. BEITINGER! INDUSTlUEANLAGEN-HETRIEBSGESELLSCHAFT*! EINSTEINSTRASSE! OTTOBRUN D-8012! 089!60082363
ROBERT LATHE! INSTITUT FUER PLASMAPHYSIK! GARCHING 0-8046! 089-3299308
G. GOERZ! RRZE! UNIVERSITAET ERLANGEN-NUlWBERG! MARTEN5STR. I! ERLANGEN D-8520! 09131!85 7410
J. G. KRISHNAYA! SYSTEMS RESEARCH INSTITUTE! 6 PARVATI VILLA ROAD! PUNE 411 001
N. A. SKIDHAR/ 53 GAYATHRIOEVI PARK EXTN.! BANGALORE 560 003! 31011
SUNDAR RAJARATNAH! CENTRE FOR THEORETICAL STUDIES! INDIAN INSTITUTE OF SCIENCE! BANGALORE560 012! 34411 X266 & X268
A. S. BALASUBRAMANYAM!SUBRANANYAM5WAHYTEMPLESTREET! KIMARPARK WEST- NO.6 II FLOOR!BANGALORE 20 BANGAL01l.E 5&0 020
RUTH WEINBERG! COMPUTATION CENTER! HEBREW UNIVERSITY OF JERUSALEM! JERUSALEM! 02-32011!280
SAM LIBAI! SDS COHPUTERS LTD.! P.O. BOX 22! PETAClI-TIKVA 49512! 53054
GIOVANNI DEGLI AN70NI! ISTITUTO 01 CIBERNETICA! VIA VIOTTI 5! MILANO 1-20000

ANTONIO CICU! HONEYWELL INFORMATION SYSTEMS - ITALY! PREGNANA mLANESE! MILANO 1-20010/ u2/ ':!JO':!4 11

SIANLUIGI CASTELLI! INSTITUTO D1 CIBERNETICA! VIA VIOTTI 5! MILANO 1-20133
ATTN: INSTITUTO NAZIONALE In onlcA/ FIRENZE 1-50100
TOSHINORI MAENO! 1-43 SEKI-MACHI! NERlMA-KU TOKYO 177! (03) 726-111 X3298
s. TAKAGI! HIRADO-CHO I - TOTSUKA-KU! YOKOlWtA-SHI KANAGAWA 244
TOSUIHIKO FUJIWARA! NIPPON M1NI-COtJPUTER CO.! 2165 MOCHIDA! GYODA CITY 5AITAl1A 361! 0485-54-7161
NOtlUKI TOKURA/ DEPT. OF INFORMATION AND COHPUTER SCI*/ OSAKA UNIVEltSITY! 1-1 MACHlKANE'iAMA! TUKONAKA 560! 06 (856) 1151 X3245
A. E. TADASHI! FAC. Ol-' ENGINEERING (2 RUI)! HIROSHIMA UNIVERSITY! SENOA-MACHI 3-8-2! HIROSHIMA 730

KAZUO USHIJIMA/ DEFT OF CO~1P. 5CI. AND COMM. ENGR.! KYUSHU UNIVERSITY! 36 HAKOZAKI! HIGASHI-KU FUKUOKA 812! 092-641-1101 X3185
LAURIE DAVIES VALLl':NTINE! JALAN PARRY! 10 FLOOR ORIENTAL PLAZA! KUALA LUMPUR 04-01
JOsr; I. KAzA! Dl':PARTAHENTO DE SISTI<:HAS! UNIV. AUTONOMA METROPOLITANA! P.O. BOX 16-306! MEXICO D.F.! 382-5000 X215

ATTN: IIMAS BIBLIOTECA! UNIVERSIDAD NACIONAL AUTONAMA DE MEXI*! APDO. POSTAL 20-276! MEXICO 20 D.F.! (':105) 54B-5465
JOSE R. CEN ZUBIETA! UNlOAD DE COHPUTO! EL COLEGIO DE MEXICO! CAMINO AL AJUSCO #20! MEXICO20 U.F.! 5-68-60-33 X393
JOHN RAE! !1EDICAL LABORATORY! P.O. BOX4120! AUCKLAND!778-339 X49
ATTN: NEW ZEALAND MICROCOMPUTER CLUB! C!O SECRETARY!P.O. BOX 6210! AUCKLAND 1
ATTN: PROCESSOR ENTERPRISES LTD.! P.O. BOX 31-261! AUCKLAND 9
ATTN: TilE DIRECTOR! COMPUTER CENTRE! UNIVERSITY OF CANTERBURY! PRIVATE BAG! CHRISTCHURCH

R. B. ALEXANDER!COMPUTING CENTRE! UNI. OF OTAGO! BOX 56! DUNEDIN
ATTN: JOHN G. CLEARY! SYSTEMS I:. PROGRAMS LTD.! P.O. BOX 30-606! LOWER HUTT
W. J. MALTHUS!29B HAIG STREET! LOWER HUTT
H. H. VERHAART! 25 CORNWALL STREET! MASTERTON! 4805
ATTN: DOCUMENTATION OFFICER/ COMPUTER CENTRE! MASSEY UNIVERSITY! PAU1ERSTON NORTH
C. R. BOSWELL! COl1PUTING SERVICES CENTRE! VICTORIA ONIV. OF WELLINGTON! PRIVATE BAG! WELLINGTON! 721-000 X703
FINN-HOGENSS. HAUGI! ANATOMISKINSTITUTT! UNIVERSITYOF OSLO! KARL JOHANSGT. 47! OSLO 1
IVAR LlIBERG! COMPUTER D£PARlMENT! UNIVERSITY HOSPITAL OSLO! RIKSHOSPITALET! OSLO I! (471) 20 10 50
EGIL HEISTAD! NORWEGIAN DEFENCE RESEARCH ESTABLISHM*! "rlOX 25! KJELLER N-2007
HORTEN MOEN! SKYTTERUN 19A! STAVERN N-3290! 034-98167
COLIN R. BLANCHARD! KONGSBERG INGENIORIIOGSKOLE! KONG5BERG N-3600! 732330
FRODE SANDVIK! ELAJ:\! TltONDHEIM-NTH N-7034! (047) 75-92669
GUSTAVO HUNG! LOS GERANIOS 296! LIMA 14
MICHAL IGLEWSKI! INSTITUTE OF COMPUTER SCIENCE! POLISH ACADEMY OF SCIENCES! P.O. BOX 22! WARSZAWA PKIN u0901! 200211 X2225
1. A. MOULTRIE! BOX 68882! J:\YRANSTON TRANSVAAL! 706-4053

E. M. EHLERS! PU FOR CHE! BOX 536! POTCHEFSTROOM
ATTN: KENTRON (PTY) LTD! PRIVATE BAG X336! PRETORIA 0001! 74 6041
C. H. HOOGENCIOORN!NATIONAL INST FOR AERO AND SYSTEHSTE*! P.O. BOX 395! PRETORIA 0001! 74 9111 X2H05
ATTENTION: TONY CASTLEMAN! PRO-DATA (PTY) LTlJ.! P.O. BOX ISO! BENONI 1500! 826-5111!2!3
A. M. DINKELACKER!11 N'GANE DIAZ AVf!,.! EDENVALE 1610! 609-5582 (HOME)

F. G. BOTHA!ARTHUR ANDERSON & CO.! P.O. BOX3652! JOHANNESBURG2000! 21 1381
J. A. LEWIS! BROWNBOVERI S.A. (PTY) LTD! P.O. BOX 1500! JOHANNESBURG 2000! 836-5791
G. PEREZ! P.O. BOX 3714! JOHANNESBURG 2000! 28 2600
ATTN: PERIODICALS LIBRARY (MATHS)! UNIV. OF THE WITWATERSRAND! JOHANNESBURG 2001! 39-4011
ATTN: SOFTWARE MANAGER! ASSOCIATED HOUSE! I1ESSINA ELECTRONIC DEVELOP HE NT! 150 CAROLINE STREJ.;T! BRIXTON 2092
EOWAIU)BRITTAIN! P.O. BOX44210! LINDEN 2104! (011) 467180

B. STRONG!CONTROLDATA!P.O. BOX7810S! SANDTON 2146! 783-5225
JEREHY Mt.'LlJCKlt:! 10 HELLESPONT COURT! 1 BIRT STREET! SYDENlWl 2192! 845-1804
BRIAN T. STACEY! B301 COUNTRY LANE! 71 DORSET ROAD! PARKWOOO 2193! (011) 47-2440
NEIL SARNAK! 3 KOMATIE ROAD! EHMARENTIA! JOHANNI':SBURG 2195! 46 8432
J. E. RADUE!COMPUTEKSCIENCE DEPT.! UNIV. OF NATAL! IJURBAN 4001! 352461
c. G. URMSON!100 SAN LEANDRO!80 CURRY ROAD! DURBAN 4001! 21-5972
PETER WENTWORTH! COMPUTER SCIENCE DEPT.! THE UNIVERSITY! PORT ELIZABETH 6000! 529911
REG DODDS! DEPT. OF COMPUTER SCIENCEI THE UNIVERSITY! STELLENBOSCH7600
JOHN TIMOTHY FRANKLIN! KRUKMAKERGATTAN U6! STOCKHOLM s-100 00
CARL CRAFOORD! INST. FOR METALLOGRAFI! UB! FACK! STOCKHOLM 5-100 44! (08) 787-8350
ATTI':NTION:K. I. LARSSON!HILITARY ELECTRONICSDIVISION! SATT ELEKTRONIK AKTIEBOLAG! BOX 32006! STOCKHOLM S-126 11
BJORN GIMLE! CONTROL DATA SWEDEN AB! BOX 42107! STOCKHOU1 42 S-126 121 08 - 840200
FaLKE ANDERSSON! FACK! SN. RADIO AB! SPANGA S-163 OO! (08) 752-1474
ATTN~DATEMA lIB! BOX 1056! SOLNA S-171 21
NEIL T. KEANE! SYSTEM DEVELOPMENT! DATASAAB! VEDDESTAVAAGEN 13! JAARFAALLA S-175 86! 08!36 28 00
HANS NORDSTROM! TINGVALLAVAGEN 7F! MARSTA S-195 00
AKE WIKSTROM! DEPT. OF COMPUTER SCIENCES! CHALMERS UNIV. OF TECHNOLOGY! FACK! GOTEBORG 5 S-402 20
GUNNAR KARLSSON! CHALMERSSATAN 27A F-4! GOTEBORG S-411 35
LARS Y. SVENSSON!GNEJSVAGEN 3/ HJALTE8YS-440 74! 031-671193
ENGELBERT STORK! AB DATAKONVERTERING! TRAKTORGATAN 16! KUNGALV S-442 00
ARNEBORTEMARK! DEPT OF COMPUTER SCIENCE! LINKOPING UNIVERSITY! FACK! LINKOPING S-581 83! 013! 11 17 00
STEN LJUNGKVIST! AXEL SWARTLINGS GATA ID! NOkRKOPING s-603 78! 011 - 10 80 00 (OFFICE)! 011 - 17 02 10 (HmIE)
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5-751 02 SWEDEN ATTN: CONPUTING CENTRE/ UPPSALA UNIVERSITY! BOX 2103/ UPPSALA S-751 021 Ul1:)-l1l]3U
5-752 51 SWEDEN CLAES HOJENBERGI AGRODATA AB/ CALHO B 53/ UPl'SALA 5-752 51/ 018-302853
5-981 01 SWEDEN CH1USTER JUREN! KIRUNA GI::OPHYSICAL INST.! KIRUNA 1 5-981 Oil 098U 12240

CH-!OO] SWITZERLAND CHARLES RAPIN/ CHAlKE INFORMATIQUE APPLIQUEE DHA EPFL/ 61 AVENUE DI:: GOURI LAUSANNE CH-IOOl! (021) 27 3t 05

CH-1204 SWITZERLAND RAYMOND MOHEL! COLLEGE CALVINI 2-4 RUE TH.-DE-BEZEI GENEVA CH-1204
CH-1211 SWITZERLAND HERVE TIREFORD/ MUTOROLA INC.I 1 b DE LA VUlE-CREUSE/ Gt:NEVA 20 CH-1211! ]3- 56-0 7
CH-1216 SWITZERLANU MAURICE CALVEl\T/ lATA! P.O. BOX 160 COINTRIN/ GENEVE CH-1216
CH-2QOO SWITZERLAND PIEIUI.E-J£AN ERARD/ CENTRE DE CALCUL UNIVERSITAIRE/ CHANTEMERLE 20/ NEUCHATEL CH-2000
CH-2560 SWITZERLAND JEAN LOUIS DECOSTER/ LYSS. STR. 21/ NICLAU CH-2S60
CH-8092 SWITZERLAND SVEND ERIK KNUDSEN/ INSTITUT FUER INFORHATIK/ ETH - ZE;~TRUN/ ZUERICH CII-8092/ (01) 32 62 11 X2217
CH-8304 SWITZERLAND RAFAEL E. EGLOFF/ SPITZACKERSTRASSE 2/ WALLISELLEN CH-8304

THE NETHERLANDS S. D. SWIERSTRA! TECHNISCHE HOGESCHOOL TWENTE! P.O. BOX 217/ ENSCHEDE/ 31-53-894441
THE NETHERLANDS G. J. STAALNAN! c!o CONPUTING CENTRE/ WAGENING!:':N UNIV./ HOLLANIJSEWEG 1 WAGJ::;t-;ING!::N
THE NETHERLANDS ATTN: LIBRARY/ CONTKOL DATA B.V./ J. C. VAN MARKENLAAN 5/ RIJS\"IJK! U70-949344

1007 MC THE NETHERLANDSANDREW S. TANENBAUH/ WISKUNDIG SEHINARIUll/ VRIJI:: UNIVERSITEIT! PUSTBUS 716l/ AMSTHDAM 1007 MC/ 020 54!:! 24 10
1009 AJ TUE NETHERLANDS ATTN: BIBLIOTHEEK/ INSTlTUUT KERNPHYSISCH-ONDERZOEK/ POSTBUS 4395/ Al1STERlJAM 1009 AJ/ (020) 930951

1012 VT THE NETHERLANDS KWJ::E TJOE LIONG/ INSTITUUT ATW/ SPUISTR 210/ AMSTERDA}\ 1012 VT/ (020) 525-3862 OK 3864
1183 AV THE rIETHERLANDS DICK VAN DEN BURG/ GETSCO/ PKOF E. }t. I1EYERSLAAN 1/ AMSTELVEEN 1183 AV! 020-473131

2501 BD THE NETHERLANDS H.J.J. DE GIER! PROCESSINGAND STATISTICS! INST. TNO FOR MATHEMATICS INFORMATION/ P.O. BOX 297/ THE HAGUE 2501 BD
2651 VN THE m::THERLANDS P. J. VAN DER HOF1'/ PIJPERSTRAAT S! BERKEL EN RODENRIJS 2651 VN
2804 HS THE NETHERLANDS NICO HOLLEBEEK/ GEERTRUIEDE HOEVE 19/ GOUDA 2804 HS

7323 BA THE I~ETHERLANDS ATTN: RIJKS COHPUTERCENTRUM/ FAUSTSTRAAT 1/ APELDOORN 7323 HA
7500 AE THE NnHEKLANDS C. BRON/ DEPT. OF ELECTR"ICAL ENGINEERING/ TECHNISCHE HOGESCHOOL TWENTE/ POSTBUS 217/ EKSCHEDJ::; 7500 AE/ (031) 53 B91,L+51

9700 AV THE NETHERLANDS HARM PAAS/ DEPT. OF SPACE RESEARCH/ UNIV. OF GRONINGEN/ P.O. BOX800/ GRONINGEN9700 AV! 050-116662

UNITED KINGDOn W. L. BLUNDELL/AYLESBURYCOLLEGE OF F.E./ OXFORD ROAD! AYLESBURY BUCKS.
UNITED KINGDOM ROBERT NEELY/ 27 CHILTERN ROAD/ HITCHIN HERTS
UNITE!) KINGDOH ROGER I. TURNER/ 13 FIRST CROSS lWAD / TWICKENHAM/ MIDDLESEX ENGLAND/ 01-894 3243

UNITED KINGDOH T. BAYUS/ MERTON TECHNICAL COLLEGE/ HORD£N PARK - LONDON ROAD/ MORDEN SURREY
UNITED KINGDOH J. R. DOUGLAS/OXFORDUNIV. COMPUTINGSERVICE/ 13 DANBURY ROAD! OXfORD ENGLAND
UNITEDKINGDOM RICHARDJ.D. KIRKMAN/ DEPT. OF ATMOSPHERIC PHYSICS/ CLARENDON 1..ABORATORY/ PARKS ROAD! OXFORD ENCLAND
UNITED KINGOOH ALAN HLANNIN/ EUROPEAN SOFTWARE ENGINEERING/ DIGITAL EQUIPI1ENT CO.! FOUNTAIN HuUSE ! HUTTS CENHE! KEAIJING ENCLAND
UNITED KINGDOM D. J. ALLERTON/ HARCONI SPACE £. DEFENCE SYSTEMS/ WARREN LANE/ STANHOLU; HlDDLESEX/ 01/ 954-2311 X2)

UNITED KINGDOM JERD1Y KENAGHAN/ R.A.D.C./ INTERNATIONAL COMPUTERS LTIJ.! FAIRVIEW ROAD/ STEVENAGE Hr:RTS! srr:VI::NAGt: 56111 X252
AL3 6BL UNITED KINGDOM RICHARD ROSS-LANGLEY/ 1 FRANCIS AVENUE/ ST ALBANS AL3 6BL
BAl 7AY UNITED KINGDOM ATTN: THE INFORNATION OFFICER! SWURCC/ UNIVERSITY OF RATH! CLAVERTON DOWN BATH BA2 7AY
BNl 2GS UNITED KINGDOM ATTN: CO~fPUTER CENTRE! BRIGHTON POLYTECHNIC/ BRIGHTON ENGLAND BNl 2GS
ENi 9PT UNITEDKINGDOM P. COOKE/ SCHOOL OF ENGR AND APPL. SCIENCE/ UNIV. OF SUSSEX/ BRIGHTON ENGLANI. BNl 9PT
BNl 9QH UNITED KINGDOM ATTN: COHPUTING CENTltr:/ UNIVERSITY OF SUSSEX/ FALHER/ BRIGHTON SUSSEX BNl 9QH

BT)6 8LP UNITEIJ KINGDOn MAURICE O'FLAHI::RTY/ 3 }UCHMOND PARK EAST / GLENGORNLEY!NEWTOWNAHBEYN. IRJ::;LANDBT36 8LF
B15 2TT UNITED KINGDOM KATHY LANG/ THE COMPUTEK CI'.:NTRE/ UNIV. OF BlIU1INGHAI'I! EW::> ROAD / PO BOX ]63! HIRmNGHAM ENGLAND HIS 2TT/ 021-472-1301 X22Jj

B4 7PB UNITED KINGDOH H H ACKROYD/ ELEC ENGR DEPT/ SmfPNER BUILDING/ ASTON UNIVERSITY/ 19 COLES HILL STREET! BIRNINGHMI ENGLAND B4 71'B/ ;J2I-jS:I-jbll X)S9

CE2 3QG UNITED KINGIJOH Pr:TER ROBINSON! COHPUTER LABORATORY/ CAHHRIDGE UNIVERSITY/ CORN EXCHANGE SUr:ET/ CAl'1bRll:)GE ENGLANU CB2
)QG

CBS 8BA UNITI:.;!) KINGDOHC. A. LANG/SHAPE DATA LIHITED/ 5 JESUS LANE/ CAMBRIDGE ENGLAlW CBS 8EA
cm7 9NA UNITED KINGDOI\ STEVE !IOLES/ STANDARD TELECOHNUNICATlON LABS./ LONDON ROAD! HARLOW ESSEX cm7 9NA! (OLl9) 29531 X345

EX4 4PU UNIT!::D KINGDOM KEITH TIZZARD/ UE1'T. OF M.S.O.R./ UNIV. OF I:J{J::TER/ STR£ATHAM COUKT! J::XETER ENGLANU Ex4 4PU
EX4 4QL UNITED KING00M J. A. CAHPHELL/ COHPUTER SCIENCE DEPT./ EXETER UNIV.! STOCKER [\QAD/ EXETER ENGLAND EX4 4QL

GU14 80H UNITED KINGDOM DAVID NEDLAND-SLATER/ 1 BUCKLAND CLOSE! FARliBOROUGH HANTS GU14 BUH! 0252-4)743
GU7 2DP UNITED KINGDOn NIGEL STEPHENS/ HODGSONITES/ CHARTERHOUSE/ GODALMING SURREY GU7 2DP/ (U4Bb8) 639)
G12 8QQ UNITED KINGDOM J. E. JEACOCKr:/ DEPT. OF COMPUTINGSCIENCE/ THE UNIVERSITY/ GLASGOW SCOTLAN[) G12 8QQ/ (041) 339-8855 X7458
HU6 7RX UNITED KINGDOH D. SPRIDGEON/ COMPUTER CENTRE/ THE UNIVEKSITY/ HULL ENGLAND HU6 7R.X
IPS 7RE UNITEDKINGDOM B. CANTWELL!DEPT RIB.lol/ P.O. RESEARCH STATION/ HARTLESI-W1 HEATH! IPSWICH. ENGLANIJ IPS 7R'i./ u473-642 581

KTl 2EE UNITED KINGDOI\ D. E. LAW! CONPUTERUNIT! KINGSTON PULYTECHNIC/ PENRHYN RUAD! KINGSTON-UP-TH ENGLAND KTl 2EE
LAI 4YN UNIT!:':DKINGDOM BRIANA. E. MEEKINGS/ DEPT. OF COMPUTER STIJDIES/ UNIVERSITY OF LANCASTER! BAILRIGG/ LANCASTEK ENGLANU LA1 4YN/ (0524) bS2LJl

LAl 4YWUNITED KIHGUO!1 K. M. JINKS/ COHPUTER SERVICES DEPARTItENT/ UNlV. OF LANCASTt:;K! LANCASTEK ENGLAND LAI 4YW
LEI 7RH UNITED KINGDOM H. J. ROWE/ COMPUTER LABORATORY/ LEICESTER UNIVERSITY/ LEICESTER ENGLAND LEl 7RH/ Lt:;LC. 50000

LN12 INQ UNITED KINGDOM S. TAYLOR-REED!AUTOMATIONSDEPT/ VIKING GAS TERNINAL/ CONOCO LTD/ MABLETHORPE LINCS LN12 INQ
L69 )BX UNITED KINGDON HARTIN D. BEER/ CONPUTER LABORATORY/ UNIVERSITY OF LiVERPOOL! P.O. BOX 147/ LIVERPOOLENGLANDL69 3HX

MK43 OAL UNITED KINGDOM C. G. WHITAKER/CRANHELDCOHPUTER CENTER/ CRANFIELD INSTITUTE OF TECH./ CRANI'lJ:<:LIJ BEDFOKD MK4) OAL
:1K7 6AA UNITED KINGDOH H. A. BRAMER/MATHEMATICSFACULTY/ THE OPEN UNIVERSITY! MILTON KEYNES ENGLAND HK7 6AA

111 7ED UNITED KINGDOI1 J. TURNBULL/ NATIONAL COMPUTING CENTRE! OXFORD ROAD/ MANCHESTER ENGLAND Mi 7ED/ 061 228 6333
M13 9PL UNITED KINGUOH S. S. THAKKAR! DEPT. OF cmlP. SC1./ UNIV!:':RSITYOF MANCHESTER/ OXFORlJ ROAD/ HANCHE5TE!\ ENGLANO M13 9PL
Mll LJF UNITED KINGDOH D. L. GRAY/ 2 CHURCHFIELD/8 EDGE LANE / CHORLTON-C-HARDY! HANCHESTER ENGLAND H21 lJF
NE4 8EB UNITED KINGD0t1 K. HALEY/ 24 AXIIRIDGE GAIillENS / BENWELL/ NEWCASTLE-U-TY ENGLAND NE4 BEB

NG7 2RD UNITED KINGDOMA. D. HEYES/ DEPT. OF PSYCHOLOGY/ UNIV. OF NOTTINGHAM/ NOTTINGHAM ENGLAND NG7 2RD
NN7 JLJ UNIn:D KIN(;J)oft ~nVJA." SUS;iI1!\N! 5 HANOR WALK! NETHER HEYPORD! NOlnilANTS I::N(;LAND NN7 3LJ! WEEDON 40465

NP44 INX UNITED KINGDOfo\A'ITN: W. J. TAYLOR/GWENTHOUSE! FERRANTICONPUTER SYSTEI-IS LTD.! GWENT SQUARE - CWHHRAN! GWENT LNGLANU
NY""

NR4 7TJ UNITED KINGDOM WENDY MILNE/ SCHOOL OF COMPUTING STUDIES/ UNIV. OF EAST ANGLlA! NORwICH ENGLAND NR4 7TJ
NWll 8DP UNITED KINGDOH ALAIN D. D. WILLIAMS! 8Ul HNCHLEY ROAD/ LONDON ENGLAND NWll 8[)P

OX2 6PE UNITED KINGDOM c. CURRAN/ COMPUTING LABORATORY/ OXFORD UNIVERSITY/ 13 BAl~BURY KOAD/ OXFORD ENGLAND OX2 6PE
PE19 3LS UNITED KINGDOH 1. S. J.\()RAN/20 MASEFIELDAVENUE/ EATON FORD/ ST. NEOTS CAMBS PE19 3LS

PL4 8AA UNITED KINGDOI1 PATRICIA HEATH/ COMPUTER CENTRE/ PLYtIOUTH POLYTECHNIC! DRAKE CIRCUS/ PLYMOUTH ENGLAND PL4 !:!AA
P09 2PE UNITED KING DOH FRASER G. DINGWALL/ SOUTHLEIGH PARK HOUSE/ PLESSEY ELECTKOtHCS RESEARCH/ EASTLEIGH ROAD/ HAVANT HANTS PU9 2PE
RG6 2AX UNITED KINGDOH R. J. LOADER! COHl'UTER SCI. DEPT./ UNIV. OF READING/ WHITEKNIGHTS/ READING ENGLAND KG6 2AX
RG6 2AX UNITED KINGDOH J. D. ROBERTS/ DEPT. OF COMPUTER SCIENCE! UNIV. OF REAUIN(.;! WHIT£KNlGHTS PARK/ Rr.:A1JING EI'<GLAND RG6 2M
H.G6 2EG UNlTW KINGDOt\ E. 1:1.AWAH/ HlUUGES HALL! WHITEKNIGHTS ROAD/ READING BERKS RG6 2HG
SA2 8PP UNITED KINGDOM ATTN: Tflli SECRETARY/ DEPT. OF CO/1P. SCI./ UNIVERSITY COLLEGE OF SWANSEA! SWANSEA SAl /3pp

SEI 7NA UNITED KINGl>OMH. W. NEWLAND/IC/32! SHELL INTI::RNATIONALPETROLEUMCO. LTD./ SHELL CENTRE/ LONDON ENGLANU SU 7NA
SEI 9LU UNIT!::DKINGDOM P. F. HEWITT/ DORSETHOUSt:! COMPUTER WEEKLY/ STAMFORD STREET/ LONDO!'; ENGLAND SEI 9LU

SE18 6PF UNITED KINGDOH M. J.J. COSTELLO/COI1!'UTER CE(~TKE/ T1WtES POLYTECH.NIC/ LONDON ENGLANIJ !::IE18 6PF

SKll 6SR UNITED KINGDOJ1 DAVID BURNS/ SOFTWARE SCIENCES LTD/ LOtmON £. MANCHI':STEK IIOU!::IE / PARK STH.!::"'! MACCLESFIELD I::I'<GLAN[)SKll 6SK
SK9 3BX UNITED KINGDon J. R. DORE/ 5 NESTONWAY/ HANDFORTH/ WIUlSLOW ENGLAND SK9 3BX
SL6 ISL UNITED KINGDOM D. J. CALVERT! PARK HOUSE/ COMPUTER ASSOCIATES/ PARK STREET! MAIDENHEAD BERKS SL6 ISL

S022 4LD UNITED KINGDOM P. B. ORCHARD/ 25 SUNNYDOWN I{QAD / OLIVEK'S BATTI::RY/ WINCHESTER HANTS S022 4LD
S09 5NH UNITED KINGOOM ATTN: 2900 PASCAL PRWECT/ CONPUTING SEKVlCE/ UNIV. OF SOUTHAMPTON/ SOUTtWfPTON ENGLAND S09 5NH/ 070) 559 122

S09 SNH UNITED KINGDOM V. L. EVANS/ COMPUTING SERVICE/ UNIV. OF SOUTlW1PTON! SOUTHAHPTON ENGLAI><DS09 5NH/ 0703 559 122
S09 SNH UNITED KINGDON KEN ROBINSON! COMPUTER STUDIES GROUP/ UNIV. OF SOUTHAMPTON/ SOUTHAHPTON ENGLAND S09 5NH! 0703 559122
ST5 5BG UNITED KINGDOM N. WHITE/ DEPT. OF COMPUTER SCIENCE/ UNIV. OF KEELE/ KEELE STAFFS ST5 5BG/ STOKE-ON-TRENT 621111 X410

SWll UNITED KINGDOM DENIS LENIHAN/ BATTER SEA LABORATORY/ BRITfSH STEEL CORPORATION/ 140 BATTERSI:JI. PARK ROAD/ LONDON ENGLAND SWll/ 01-622-5511 X6
SW7 2AZ UNITED KING DOH STIJART J. HCRAE/ DEPT OF COHPUTING £. CONTROL/ IMPERIAL COLLEGE/ 180 QUEENSGATE/ LONDON ENGLAND SW7 2AZ! 01-539-5111 X27J)
SW7 2BX UNITED KING[)OM DAVID BROWN! conpUTER CENTRE/ H1l'ERIAL COLLEGE/ SOUTH KENSINGTON! LONDON ENGLA@ SW7 2BX
SW7 2BX UNITED KINGuot1 P. WHITEHEAD/ COMPUTER C1::NTRE/ IMPERIAL COLL1::G~:! SOUTH KENSINGTON! LONDON ENGLAND

5"'7
2EX

S10 2TN UNITED KINGDOM CHRIS w. MARTIN/ COMPUTING SI::RVICES/ 2 HOUNSFlELDROAD/ SHEFFIELD ENGLAND SID 2TN! (0742) 78555 X263
Tsl 3BA UNITED KINGDOM ATTN: THE LIBRARY/ TEESIDJ:: POLYTECHNIC/ BOROUGH ROAD - MIDDLES BROUGH/ CLEVELAND ENGLAND TS1 3!:!A/ 0642-44116
UB8 3PH UNITED KINGDOM D. JONES! COMPUTING UNIT/ BRUNEL UNIVERSITY/ UXBRIDGE UiS8 3PH

WCl UNITED KINGUOU V. RYBACKI! CENTRAL CmfPUTING SERVICES/ bIRBECK r.;OLL1::GE/ MALET STREET! LONDON ENGLAND WCl
WCIH OAH UNITED KINGOOH ANTHONY B. WELLER/ COI-fPUTER CENTRE/ UNIVERSITY COLLEGE LONDON/ 19 GORDON STREET! LONDON ENGLAND WC1H OAH
WCIH OPY UNITED KINGDOM I. D. GRAHAM/ INSTITUTE OF ARCHAEOLOGY/ )1-)4 GORDONSQUARE/ LONDON ENGLAND WCIH OPY

WC2 UNITED KINGDOM A. BARKER/ COMPUTER UNIT! L. s. E./ HOUGHTON ST./ LONDON ENGLAND WC2/ 01-405-7686 X876
IIDl ISA UNITED KINGDOMA. J. JONES/ U.C.S.L./ P.O. BOX.110/ WATFORD UERTS WDl ISA
W14 OES UNITED KINGDOM HIKE BOUORY/ 42 DEWHURST ROAD/ LONDON ENGLAND W14 OES/ 01 - 603 0816

YU-41000 YUGOSLAVIA STJEPAN JARNJAK! 13 PROLET. BRIG. 247/ ZAGREB YU-41000/ (041) 513-822/767 (OFFICE)
YU-61001 YUGOSLAVIA ROBERT REINHARDT/ INSTITUT JOZEF STEfAN/ UNIV. V LJUBLJANI/ JAMOVA 39! LJUBLJANA YU-610Ul! 63-261
YU-71000 YUGOSLAVIA SUAD ALAGIC/ ELEKTROTEHNICKI fAKULTET/ SARA..JI:;VO IlW,','J"

'

JEANE ABITBOUL 94043
M H ACKRO'tl) B4 7PB UNITED KINGDOM

ROBERT N. ADAMSON 98055
JOHN F. AGNEW 2602 AUSTRALIA

W. H. AKESON 92037
SUAD ALAGIC YU-71000 YUGOSLAVIA

R. B. ALEXANDER NEW ZEALAND
GERALD P. ALLDREDGE 65401

DAVID M. ALLEN 66102
TIMOTHY ALLEN 02172

D. J. ALLERTON UNITED KINGDOM
GORDONB. ALLEY 78220

STEPHEN R. ALPERT 01609
RICHARD ALRUTZ 145~0

G. X. AHEY KOAlAO CANADA
WILLIAM F. PJ.IONIII 22030

B. H. ANDERSON 83401
OLE L. ANDERSON 97330

RAY L. ANDERSON 93017
FOLKE ANDE~SSON S-163 00 SWEDEN

DENNIS S. ANDREWS 94086

GIOVANNI DEGLI ANTONI 1-20000 ITALY
DELL ANTONIA 78291

PETER A. APGAR 18042
R. REMBERT ARANDA 06103

J. C. ARANGO COLOt1BIA
FLOYD O. ARNTZ 02160

LARRY ARONSON 10022
MICHAEL C. ARYA 94086

VOLKER ASSMUS !}-6450 GERMANY
PETER R. ATHERTON 63166

LON ATKINS 92714
ATTENTION:" DAN LAPORTE 9)017

ATTENTION: DONALD LINDSAY K2E 6T7 CANADA
ATTENTION: H. SPAANENBURG 13440

ATTENTION: K. I. LARSSON S-126 11 SWEUEN

ATTENTION: TONY CASTLEMAN 1500 SOUTH AFRICA
ATTENTION: W. WATTS 3180 AUSTRALIA

ATTN: AMI INFORMATION CENTER 95051
AITN: APPLIED BUSINESS COMPUTER SYSTEMS 20854

ATTN: ARJUN REDDY - LIBRARIAN 65211

A'ITN: AYERS LOCKSMITHING 94941

ATTN: BASSER DEPT. OF COHPUTEK SClr:NCE 2006 AUSTRALIA

ATTN: B1::TA SYSTEHS LTD. V3C IS5 CANADA

A'ITN: BIBLlOTHI::EK 1009 AJ THE NETHr:RLANDS
ATTN: iSIBLIOTHJ::;K D-74U6 GERMANY

A'ITN: BIBLlOTHEK [)-7UOU GEKlWIY
TN: COLUMBIA MICRO-COMPUTER SYSTEHS

INC'" 99352
ATTN: COIIHAN[)ANT (G-DOE-)/TPS4) 20590

ATIN: COIU'UTER CENTER LIHKARY 4)201
ATTN: CONPUTER CENTRE BNl 2GS UNITED KINGDOM

ATIN: COMPUTER REFEKENCE CENTt::R 08854
ATTN: COMPUTI::R SOLUTIONS INC. 97330

ATTN: COIIPUTERACC 4001 AUSTRALIA
ATTN: COtIPUTING CENTEK 802U2

ATTN: COHPUTING CENTRE BNl ':1QH UNITED KINGDOH
ATTN: COMPUTING CENTRE S-7S1 02 SWWEN

ATTN: COVELL £. HARWUOU CONSULTANTS 49001
ATTN: DATEMA AB S-171 21 SWEDEN

ATTN: DEPT. OF COtIPUTER SCIENCE SF-00250 FINLAND
ATTN: DEPT. OF !1ATHEt1ATICS 92521

ATIN: DIRECTuR 2007 AUSTRALIA
ATTN: DIRECTOR OF COHPUTEK SEKV1CES 60701

ATTN: DOCU/!ENT.6,TION CEi'iTL;!I. 641UU

------.-



PASCAL NE\~S #15
ATTN: DOCUNENTATION OfFICER NEW ZEALAND

ATTN: DON T. HO 08854
ATTN: EAS1'/-Wj KODAK CU. 14650

ATTN: EDUCATION DEPT. 7001 AUSTRALIA
ATTN: ELIZABETH COIIPUTEK CENTRJ:o: 7000 AUSTRALIA

ATTN: GENEKAL INSTRU!!ENT CORPORATION 21031
ATTN: GEKI>J::K SCII:::NTIFICEUlWPE5.A. B-1160 BELGIUt1

ESELLSHAFT FUEl{ SUFTWARE-EI\GIN£ERING MII* D-80UO GERl1ANY
ATTN: HA~IPTON n:;':;HNICAL CENTEK 23666

ATTN: rHIAS BIBLIUTECA MEXICO
ATTN: INFOI{}IATION SCIENCE CLUB 7005 AUSTRALIA

ATTN: INSTITUTO NAZIONALE DI OTTICA 1-50100 ITALY
ATTN: INTE!\illiTRICS INC. 77546
ATTN: IRrA BIBLIOTHEQUE F-78150 FRANCE

ATTN: IRIA / BIBLIOTHEQUE F-78150 FRANCE
ATTN: JEANrn; L. TOULOUSE - LIBRARIAN 94301

AITN: JOHN G. CLEARY NEWZEALAND
ATTN: KENT TECHNICAL LIBRAKY - B 98124
ATTN: KENT TECHNICAL LIBRARY

- C 98124
A'TTN: KENTKON (PT'O LTD 0001 SOUTH AFRICA

ATTN: K. mCHAEL
- LIBRARIAN 90045

ATIN: LIBRARY T6G 2J8 ~ANADA
ATTN: LIBRARY THE NETHERLANDS
ATTN: LIBRARY 02178
ATTN: LIBRARY 75235

ATTN: LIBRARY L-53 (COPY B) 94550
ATIN: LIBRARY J SERIALS 94305

LOVELACE CENTER FUR THE HEALTH SCIENCE* 87108
ATIN: 11ICROPRoCESSOR LABORATORIJ:;S INC. 77043

ATIN: NICIWSYSTEtlS INC. 91107
ATTN: MINI-COILPUTER SYSTEMS 3161 AUSTRALIA

NATIONAL CENn~R FOR ATIIOSPHERIC RESf.ARC* 80303

ATTN: NEW ZEALAND mCROCOHPUTER CLUB NEW ZEALAND
TN: NOKTHWEST MICROCOI1l'UTEK SYSTEIIS INC* 97404

ATTN: PASCAL DISTRIBUTION 80302

ATTN: PAT HCCLAIN 98115
ATTN: PERIODICALS LIBRARY (MATHS) 2001 SOUTH AFRICA

AiTN: PROCESSOR ENTERPRISES LTD. NEW ZEALAND
ATIN: PROGRAM11ERS 7001 AUSTRALIA

ATTN: PROGRAMIUNG HANAGEK 3168 AUSTRALIA
ATTN: P.S. INC. 58107

ATTN: RCS UATA SYSTEMS 48239
ATm: RECAU COPY 2 DK-8000 DENMARK
ATTN: RECAU COPY 1 DK-8000 DENMARK

ATTN: REFERENCE ROOM K7L 3N6 CANADA
ATTN: RIJKS COMPUTERCENTRUM 7323 BA THE NETHEiU.ANDS

ATTN: SElUALS DEPT. 19104
ATTN: SHATTOCK & ASSOCIATES 3131 AUSTRALIA

ATTN: SOFTWARE !>iANAGER 2092 SOUTH AFRICA
ATTN: SPCC LIBRARY 24EE 06602

ATTN: SSRFC LIllRARY 55455
ATTN: STATE ImERGY COHMIs.s-for; 6000 AUSTRALIA

ATTN: S86 20755
ATTN: TECtUHCAL ASSISTANCE 20052

ATTN: TECHNICAL INFO~HATION CENTER 91320
ATTN: THE DIRECTOR NEW ZEALAND
ATTN: THE DIRECTOR 5001 AUSTRALIA

ATTN: THE INFORHATION OFFICER BAZ 7AY UNITED KINGDOM
ATTN: THE LIBRARY TS1 3BA UNITED KINGDOM
ATTi4': THE !>tANAGER 5000 AUSTRALIA

ATTi'I: TH.E SECRETARY SA2 8PP UNITED KINGDOM
ATTN: USER SERVICES GROUP 93106

ATIN: WASHINGTON STATE UNIV. 99164
ATTN: W. H. GI::KTRY 22980

ATTN: W. J. TAYLO~ N-P44 INX UNITED KINGDOM
ATTN: 2900 PASCAL PROJECT 509 5NH UNITeD KINGDOM

CHUCK AUGUSTINE 15213
E. B. AWUAH RG6 21:1GUNITEDKINGDOM

VANESSA AXELROD 20003
JOSEPH AHRS 01908

OTTO BAADE 55406
DUANE W. BAILEY 0100l

LAWRENCEW. BAIN JR. 21040
WILLlAH L. BAIRD 19090

J. W. BAKER MlJ lTl CANADA
THOMASBAKER 01862

DAVID S. BAKIN 92680
LAWRI::NCEE. BAKST 07044

A. S. BALASUBRAMANYAH 560 020 INDIA
JON BANGS 10954

WILLIAM BARABASH 01754
THOMAS BARBARA 77072

PAUL BARINA 94019
A. BARKER WC2 UNITED KINGDOM

NORMANR. BARKER 95123

DAN & ROBIN BARNES 95926
G. DENNIS BARNES 91107

LOUIS BARNET!' 90274
JOHNR. BARR 59812

PAULA BARRETT 80027
PEDRO BARROS M3H 5S9 CANADA

ROBERTF. BASHFORD 19713
ALEX J. BASKIN 90272

DAVID BATES 94608
HENRY R. BAUER III 82071

JONATHAN BAUER 48104
NEIL R. BAUHAN 19002

T. BAYUS UNITED KINGDOM
DWIGHT R. BEAN 92110

BERT BEANUER 01876
E. R. BEAUREGARD 17055

GARY L. BECHTOLD 77074
THOMAS L. BECK 53126
MARTIN D. BEER L69 3BX UNITED KINGDOM

MICHAEL BEETNER 06484
MICHAEL BEHAR 06880

LARRY BElTCH 45219
BERNHARDH. BEITINGER 0-8012 GERMANY

JOHN BELEW 90049
KEITH BELLAIRS 56464

LEE A. BENBROOKS 90403
ALLEN E. BENDER 20852

JOHN BENITO 95051
WILLIAM G. BENTLEY 46755

RANOOLPH BENTSON 07846
A. C. BERESFORD 5064 AUSTRALIA
PAUL C. BERGI1AN 21793

THEODORE C. BERGSTROM 90631

R. BHARATH 49855

ALBRECHT BIEDL D-I000 GERMANY
EARL BILLINGSLEY 01002

C. BILLINGTON 3168 AUSTRALIA
RODNEY BLACK 06810

PETER BLADWELL 2098 AUSTRALIA
COLIN R. BLANCHARD N-3600 NORWAY

GERHARD BLANKE 0-6236 GERMANY
ALAN BUNNII'<" UNITED KINGDOM

W. G. BLASDEL 20015

SEPTEr-1EER,1979
LYNN BLICKENSTAFF 90065

TUt BLUM 95003
WILLIAM E. BLUM 94010

W. L. BLUNDELL UNITED KIN'GDOM
JAMES BLYTHE 4"8103
JAHES BLYTHE 48105

JEAN BOISVERT G5L 3Al CANADA
LARRY D. BOLES 37076

EDWARD W. BOLTON 90066
WALTER BOLTZ A-IOtO AUSTRIA

JEFF BONAR 01003
KENNETHC. BONINE 92041

RICHARD J. BONNt:AU 01545

GLENN A. HOOKOUT 95926
GARYJ. BOOS 69341

L. BORRETT 3185 AUSTItALIA
ARNE BORTEMARK 5-581 83 SWEDEN

C. R. BOSWELL NEW ZEALAND
DENNIS K. BOSWELL 85012

F. D. BOSWELL N2L 3Gt CANADA
F. G. BOTHA 2000 SOUTH AFRICA
HIKE BOUDRY Wl'+ OES UNITED KINGDON

HENRYJ. BOWLDEN 15146
CHRIS BOYLAN 55455

ROBERT BOYLAN 08873
DALE BRAINARD 44103

M. A. BRANER MK7 6AA UNITED KINGDOH
RICHARD C. BRANDT 84112

DAVID C. BRAUGHT 61701

R. BRENT 2600 AUSTRALIA

EDWARD BRITTAIN 2104 SOUTH AFRICA
FRANCIS A. BROGEN 78209

HENRY C. BROH 55303
C. BRON 7500 AE THE NETHERLANDS

GEORGE BROOKE 0-8000 GERMANY
JERRYR. BROOKSHIRE 35805

ALISON A. B~OWN 14850
ALLEN BROWN 12206
A. C. BROWN 97201

DALE BROWN 92663
DAVID BROWN SW7 2BX UNITED KINGDOM

DAVID R. BROWN N9B 3P4 CANADA
REID L. BROWN 01876

R. A. BROWNELL 2070 AUSTRALIA

STEVE BRUELL 55455
A. CHARLESBUCKLEY 08540

WILLIAM E. BULLEY 48105
FRANKBURGER 92686

THOMAS 11. BURGER 93017
MIKE BURGHER 74601

SUED. BURKLUND 63188
D. G. lSURNLEY E3B 5A3 CANADA

DAVID BURNS SKIt 6SR UNITED KINGDOM
DAN BURROW:) 55812

JEAN W. BUTLEl{ 98144
EDWARD R. BYRNE 60540

ROBERT L. BYRNE III 78704
MARCUSL. BYRUCK 94133
THOMAS E. I:IYTHeR 04469

GEORGEA. CACIOPPOJR. 11772
KEVIN CADHUS 43201
W. J. CAELLI 2902 AUSTRALIA

PHILLIP R. CALDWELL 75229
ROBERT CALDWELL 92110

D. J. CALVERT SL6 ISL UNITED KINGDOM
MAURICE CALVERT CH-1216 SWITZERLAND

DAVID B. CAHERON 33620
HARRYN. CAHPBELL 92686

J. A. CANPBELL Ex4 4QL UNITED KINGDOM

MIKE CANADAY 92683
8. CANTWELL IP5 7RE UNITED KINGDOM

D. CARACAPPA 08540
JOHN CARPENTER 3145 AUSTIl.ALIA
DANIEL CARROLL 94122

PETER CARTWRIGHT 98115
IAN J. CASEY 3191 AUSTRALIA

B. C. CASKEY 87185
KARLJ. CASPER 44115

SIANLUIGI CASTELLI 1-20133 ITALY

PAT CAUDILL 97077
KAREN CAVILEER 95051

F. A. CELLINI N2J 4G5 CANADA
JOSE R. CEN ZUBIETA MEXICO

DOUG CfW18ERLIN 02173
JOHN C. CHAN 98195

AUSTIN CHANEY "+4202
TAIWANCHANG 10010

A. LYMANCHAPIN 01581
W. B. CHAPlN 55112

GEORGEW. CHERRY 22090
BABAK CHUBAK 53280
ANTONIO CICU 1-20010 ITALY

COLIN CLIFFORD 0-8000 GERMANY
JOHND. COATES 12308

BARRY A. COLE 90291
DAVIDL. COLE S4P 2H8 CANADA
JAHES A. COLE 11716

DAVID E. COLGLAZIER 55410
BETTYA. COLHOUN 20776

MIKE COLLIGAN 60601
ROGER A. COLLINS 92024

KEVIN CONRY 95030
P. COOKE BN1 9PT UNITED KINGDOM

M. CORBOULD 2601 AUSTRALIA
C. R. CORLES 85019

MOSHA CORNFELD 90068

DONALD R. COSCIA 11727
M. J.J. COSTELLOSE18 6PF UNITED KINGDOM

P. COUNT\' 3168 AUSTRALIA
M. MICHELCOURCHESNE HIG 3S5 CANADA

BORDEN COVEL II 92037
CAR1.IN R. COVEY 55409

WILLIAM C. COX 90731
CARLCRAFOORD 5-100 44 SWEDEN

PENNY CRANE 90036
DAVIDCRAWFORD 99501

THOMAS W. CROSLEY 94087
R. J. CROUZI LLES F-91 71 0 FRANCE

TERRENCER. CULLEN 01/JU

M. CULLINAN 3068 AUSTRALIA

C. CURRANOX2 6PE UNITED KINGDOM

JAMES A. CURTIS 03053
JOSEPH CUSACK 08536

C.N.S. DAMPNEY 2113 AUSTRALIA
ARTHURw. DANAJR. 94025
CHARLESA. DANIELS 98178

ALEC DARA-ABRAFIS 95064
JEAN DARSIE 98107

BARRY DASHER
DANIEL DASSOW

BRUCE DAVIDSON
MELVIN DAVIDSON

CHARLES DAVIS
LEO R. DAVIS
RONALD DAWES

PAUL E. DAWSON
DAVID J. DE FANTl

Ii.J.J. DE GIER
JEAN LOUIS DECOSTER

ALAN DEEHR
EDWARD N. DEKKE~ III

DAVE DELAUTER
ALLAN B. DELFINO
DONALD C. DELONG

P. L. DEMPSEY
W. L. DENISON

RICHARD DEROSIER
PIERRE DESJARDINS

JOE DEVITA
LARRY DI LULLO

J. F. DICKSON
RICHARD DIEVENDO,{FF

NORMAN DmUCK
FRASERG. DINGWALL

A. M. LHNKELACKER
SANDRADIRKS

J. SCOTT DIXON
JACK DODDS

REG DODDS
PETER E. DOLEMAN

J. E. DOLL
BOB DONAHUE

D. DONAHUE
M. F. DOORE
J. R. DORE

DAN DORROUGH
W. S. DORSEY

FRANK D. DOUGHERTY
J. R. DOUGLAS
R. H. DOUGLAS
R. H. OOURSON

GENE DREHER
KENNETH R. DRIESSEL

WENDY DUBOIS
DENNIS S. DUNCAN

FRANK DUNN
PEGGY DUNN

DAN EBBERTS
DANIEL EDGAR

PAUL R. EGGERT
RAFAEL E. EGLOFF

E. M. EHLERS
DANIEL A. EHI'IANN

DAVID EISENBERG
DAN L. EISNER

TOM EKBERG
MARVIN ELDER
BILL ELLIon

JAMES C. EMEI{Y
LARRYENGELHARDT

JIH E:-IGlLES
JOHN ENGLArW
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V3T 1Y8 CANADA

55016
IDC IH7 CANADA

98225
46628
20770
75006

47401
02871

2501 BD THE NETHERLANDS
CH-2560 SWITZERLAI~D

99163
60137
47401
94087

95112
3122 AUSTRALIA
2073 AUSTRALIA

01730
H3C 3J7 CANADA

92663
85253
07753
91724

R3C IP7 CANADA
P09 2PE UNITED KINGDOM

1610 SOUTH AFRICA
90010
10901

B2Y 4A2 CANADA
7600 SOUTH AFRICA

94609
95070
97403
94043
90813

SK9 3f1X UNITED KINGDOM
14527
92667
61001S

UNITED KINGDOM
85019
93407
90266
74102
95014
87106
787U4
20760
95817
98107
90049

CH-8304 SWITZERLAND

SOUTH AFRICA
14619

10006
91792
75006
75080
46240
08540
48176
97005
78751

ROBERT J. ENNS NON lJO CANADA
DONALD L. EPLEY 52242

ROBERTA. EPPING 19101
ALAN EPSTEIN 02194

PIERRE-JEAN ERARD CM-2000 SWITZERLAND
STANTOND. ERICSUN 61107

DANIEL ETHIER 55101
V. L. EVANS S09 5NH ONITED KINGDOM

NORMANM. EVENSEN 10964
BYRONG. EVERETT 57701

BLAND EWING 94708
JOSEPH FALETTI 94704

SHAWN H. FANNING 92627

RONALDJ. FAIDIERY B-1761 BELGIUM
G. FARR 4700 AUSTRALIA

FRANCIS FEDERIGHI 12309
LUCIEN FEIEREISEN 0-7500 GERMANY

D. A. FEIGLIN 2000 AUSTRALIA
WERNER FERCH HEH 2J8 CANADA

PAUL D. FIELD 30306
ROBERTL. FILLHORE KOA 2WO CANADA

ALMUTH FISCHJ:::R 11-3000 GERMANY
DAVID FISH 95112 CANADA

LANCE K. FISHER 55317
PAUL F. FITTS 12546

CHARLESD. FOLEYIII 10516

WILLIAM FOLZ 53715
WILLIAM H. FORD 95211
JAMESA. FOKGEY 98146

CHUCK FORSBERG 97225
DOUG FORSTER 95014

W. BRUCE FOULKES KIV 6N3 CANADA
JOHN TIMOTHY FRANKLIN 5-100 00 SWEIJEN

K. FRANKOWSKI 55455
JOHN C. FRANZINI 94903

JOHN I. FREDERICK 10025
R. A. FREEDHAN 01842

DONALD D. FRENCH 02158
JOHN FRENCH 92691
WALT FRENCH 94707

MARIAN FROB ISH 61625
WILLIAM Y. FUJIMOTO 91775

TOSHIHIKO FUJIWARA 361 JAPAN

GLEN FULLMER 97077
MARK FURTNEY 24501

JOSEPH J. GAL 02110
GENE GARBUTT 95818
WILLIAH GARD 01776

KEITH GARLAND 60174
D. C. GARRATT 2602 AUSTRALIA

PATRICKD. GARVEY 90291
G. W. GAUGHRAN 60196

DALE GAUMER 46B08
C. V. GAYLOI:UJ 92705
NARAINGEHANI 08854

RICHARD D. GEORGE 60439
STEPHEN GERKE 22090
G. w. GERRITY 2600 AUSTRALIA

LARRY GERTZQG 14620
NICHOLAS R. GETI 06896

JIM GILBERT 92677
SHELLEY GILES 97301

PAUL J. GILLIAM 99163
MALCOLM GILLIS 35773
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BJORN GlMLE 8-126 12 SWEDEN

BRADLEY K. GJERDING ':18199
MOHENS GLAD DK-3600 DENMARK
ALDIS CLANG 91330

PER GOEBeL OK-28DO DENMARK
G. GOERZ 0-8520 GERMANY

BILLIE S. GOLDSTEIN 11776
DAVID A. GOHBERG 22102

JULIAN GOMEZ 91103
GASTON H. GONNET 22453 BRAZIL
RALPH S. GOOOI:::LL 01451

PETE GOODI':VE 94705
JUDY GOOl)!1AN 97077

ADOLPH GOODSON 20771
G. W. GOIillON 2607 AUSTRALIA

RICHARD GORDON R3E OW) CANADA
GEORGE S. GORDON JR. 02173

JOHN R. GOTTHARDT 01775
ARTHUR W. GOTTMAN 80222

t. D. GRAHAH WCIH CPY UNITED KINGDOM
RON GRAVES 21044

DENNIS GRAY 85201
D. L. GRAY MZ1 IJF UNITED KINGDOM

NORTON GREENFELD 02138
STEVEN J. GREENFIELD 91604

DAVID GREER V6E IPS CANADA
DAVIDJ. GRIEP 90274

GEOFFREY R. CRlNION AUSTRALIA
W. J. GRODDE 0-5100 GERMANY

PETER GROGONO CANADA
HICHAEL H. GKOSS 94303

G. G. GUSTAFSON 92110
R. D. GUYON 2067 AUSTRALIA

CLAYTON HAAPALA 55057
PETER H. HAAS 94086

UlCHAEL HADJIOANNOLL 90067
FRANCIS B. HAJEK 73505

PAUL H. HALENUA 80303
DON B. HALES 84147

K. HALEY NE4 8EB UNITED KINGDOM
DONALD HALFORD 80302

JOHN L. HALL JR. 33601
STEVEN B. HALL 44107

ROBERT HALLORAN 07730
RICHARD W. HAMILTON 98632

WILLIAM G. HAMNER 99206
LOTHAR HM1HERL D-lOOO GERMANY

WILLIAM J. HANKU;Y 66506
CHAD HANSEN 55101

W. J. HANSEN 48104
JON HANSON 55440

JAMES HARGREAVES 45214
JEfF HARLOW 58501

BRYAN D. HAROLD 66506
ROY HARRINGTON 943tJ6

DAVID HARRIS V6H 1K8 CANADA
KU1 R. HAitRIS 94303

K. J. HARRIS 92037
TERRY HARRIS 02154

A. J. W. HARRISON 7011 AUSTRALIA
DAVID J. HARRISON K1V 9Jl CANADA

K. HARRISON N2L 3Gl CA.;~ADA
STEVE HARRISON 92117

CLEVE HART 94536
STEVEN HARTLEY 9/4U)
HAROLD HARTMAN 52240

AL HARTl1ANN 95051
BURT E. HARTMANN 81501
GEORGEW. HARVEY 96827

WESTON W. HASKELL 77042
DAVID BATCH 2120 AUSTRALIA

FINN-MOGENS S. HAUGI NORWAY
DOUGLAS W. HAWKINS 85202

MIKE HAYES 30341
J. NIEL HAYNIE 33334

TOM HEAD 99701
LENNY HEATH 27605

PATRICIA HEATH PL4 8AA UNITED KINGDOM
EGIL HEISTAD N-2007 NORWAY

WILLIAM A. HEITMAN 95662
PAUL D. HELVICK 75401

NEAL A. HENDERSON 92128
JAMES HENDRICKSON 85257

JOHN HENNESSY 94305
C. HENNICK 91320

W. BRYAN HENNINGTON ~2708

JURGENHENRICIiS 2006 AUSTRALIA
L. S. HENSHAW 80401

R. A. HENZEL 85019
RICHARD W. HERMANSON 98031

SCOTT HERR 61832
HARK HERSEY 48105

GEORGE C. HETRICK 02169
P. F. HEWITT SE1 9LU UNITED KINGDOM

A. D. HEYES NG7 2RD UNITED KINGDOM
BRUCEHIBBARD 06484

DAVlD HICKOK 50158
CURT HILL 68134

LESLIE M. HINO 96822
W. A. HINTON 53211

ANDY HISGEN 15213
STEVEN O. HOBBS 01886

ALAN HOCHBERG 02090
PAUL HOEFLING 97225

CLAES HQJENBERG S-752 51 SWEDEN
JAMES E. HOLBROOK 85281

PAUL HOLBROOK 92715
NICO HOLLEBEEK 2804 HS THE NETHERLANDS
RICHARD HOLMES 01776

RAY HOLT 94086
GEORGE HOHER 92 680

MASAHIRO HONDA 94086
C. H. HOOGENCIOORN 0001 SOUTH AFRICA

DAVID R. HOPPE 60196
GREGORY L. HOPWOOD 92713

PETER. HORAN 3127 AUSTRALIA
DAVID HORNBAKER 80202

THOMAS P. HOVEKE 60618

K. B. HOWARD 93277
CHARLESP. HOWERTON 80004

HERBERT H. HOY 95008
STANLEY J. HUBER 94510

JAMES M. HUUSON 02181
STEPHEN P. HUFNAGEL 78712

MIKE HUGHES 57709
GUSTAVO HUNG PERU
LENN S. HUNT 61742

J. C. HUNTINGTON 85019

S E P T E M B E R
MICHAEL D. HURLEY 22312

JOHN[. BARBARAHUSEBY 97701
BOB HUTCHiNS 92663

P. L. HUTCHISON 76101
S. RAYHUTTON 68503

MICHAL IGLEwSKI 00901 POLANU
ASIIOKD. INGLE 75080

DAVID L. IRVINE 84102
F. L. IRVINE 4350 AUSTRALIA

R. L. IRWIN 77036
MICHAEL ISTINGER A-IOUO AUSTRIA

CALVIN W. JACKSON 90025
CHUCK JACKSON 94035

CRAIG E. JACKSON 22302
JOHN R. JACKSON 60542

W. JACKSON 3168 AUSTRALIA
KENNETHR. JACOBS 20795

FREDN. JACObSON 53/06
ROBERT F. JAKOB 53210
LOUIS B. JAMES 14609

JUHAN I JAmA SF-33500 FINLAND
W. JANSSEN 53092

STJEPAN JARNJAK YU-41000 YUGOSLAVIA
J. E. JEACOCKEG12 8QQ UNITEDKINGDOM

RON JEFFRIES 93017
JOHN P. JENKINSON 75006

DAVID C. JENNER 98115

JOHN JENSEN 79409
AUTHOR R. JETER 85028

K. M. JINKS LAl 4YW UNITED KINGDON
BARTLEYC. JOHNSON 02116

JOHN JOHNSON 52240
MARK. SCOTT JOHNSON 94132

SUE JOHNSON 87545
VICTOR A. JOHNSON 55404

ED JOHNSTON 55901
RICHARD A. JOKIEL 19518

BRUCE JOLLIFFE V6T 1 W5 CANADA
A. J. JONC:S WD1 ISA UNITED KINGDOM

D. JONES UB8 3PH UNITED KINGDOM

RONDALL E. JONES 87185
JOHN W. JORDAN 01890

NIKI JORDAN 95051
EDWARD JUDGE 01060

CHRISTER JUREN S-981 01 SWEDEN
MICHAEL KALICINSKY 0-4790 GERMANY

DENIS KALTHOFER 19147
GILBERT KAPLAN 11415

RICHARD A. KARHUSE 60201
GUNNAR KAHLSSON S-411 35 SWEDEN

ROllIN KASCKOW 10017
NORMANR. KASHUAN 10029

HEIKKI KASKELMA SF-00400 FINLAND
ROBERT K.AST 07876

KOZAl KATSUTOSHI 3U332
ED KATZ 55112

JEFFRb"Y KATZ 06095
ROBERT N. KAVANAGH S7N OWO CANADA

JOSE 1. KAZA Hf.XICO
NElL T. KEANES-175 86 SWEDEN
THORNTON KEEL 78751
}WY KEELEY JR 36582

RUSSELL B. KEGLEY 55112
JAN KJo~lSER r>-2H{)O GERMANY

P. KELLEY 2600 AUSTRALIA
GUY KELLY 92111

PAUL L. KELLY 77092
JANICE ANN KELSO 01532

JEREMY KENAGHAN UNITED KINGDOM
JIM KHALAF 92714

RICHARD KIl1BALL 01754
LAURA L. KING 94114

ROBERT S. KIRK 95051
EDWARD E. KIRKHAM 53214

RICHARDJ.D. KIRKHAN UNITEDKINGDOH
KHI A. KIRKPATRICK 87701

NEDJ. KISER 46514
J. H. KLAHN 74004

MARK lG..EIN 03857
ROGER KLOEPFER 49269

REX KLOPFENSTEIN JR 43402
WALTERJ. KLOS 21031

EDWARD W. KNUDSEN 21204
SVEND ERIK KNUDSEN CH-8092 SWITZERLAND

JACK KOCHER 61752
DAVID A. KOHLER 95118

D. KONIGSBACH 06897
PETER KOOLISH 94086

LEOB KOPF 14601
G. A. KORN 85715

CARY KORNFELD 94043
DIETRICH KREKEL 0-5000 GERMANY

G. KREHBS 12401
J. G. KRISHNAYA 411 001 INDIA

C. T. KROUSE 98662
RICHARDKUUAT 55414
GARY A. KUDIS 200Z4
DAVID KUIlU1AN 9Z122

JAHES W. KUIPER 48103
BENJAMIN KUIPERS 02155

DUJ-'F KURLAND 95051
IVAR LA8ERG NORWAY

RICHARD D. LADSEN 19422
JACQUES LAFRANCE 74171

DAN M. LALIBERTE 55812
C. A. LANG CBS 8BA UNITED KINGDOM

K.ATH'iLANG B15 ZTT UNITED KINGDOM
LARRY LANGDON 20018

LAURENCE R. LANGDON 83705
GUYLAPAU1£ IDC 3J7 CANADA

CHARLES LARSON 52240
STEVE LASSt-IAN 93017

ROBERT LATHE 0-8046 GERHANY
ARTHURL. Y. LAU 11973

JAN LAUGESEN DK-2500 DENMARK
PIERRE J. LAVELLE 22061 BRAZIL

LUC LAVOIE H3C 3J7 CANADA
D. E. LAW KT1 2EE UNITED KINGOOM

RICHARD J. LAW 11767
CHARLES LAYTON 2601 AUSTRALIA

PAUL LEBRETON 81212
ROBERTJ. LECHNER 02115

ROBERT L. LEECH 10996
ALLAN LEECIlAN L8S 4Kl CANADA

KEN LEESE K2P OG2 CANADA
KENNETIt O. LELAND 92106

IAN LEMAIR 85254
DENIS LENIHAN SWll UNITED KINGDOM
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R. KENT LEONARD 80222

FRANK LEPERA 11973
LANCE A. LEVENTHAL 92067

J. A. LEVIN 92093
ROBERT LEVIN!:: 1102U

LEON S. LEVY 08U]4
DAVIO J. LEWIS 1485U

DUN LEWIS 92806
GEORGE LEWIS 94086

J. A. LEWIS 2000 SOUTH AFRICA
SMI LIIIAI 4951Z ISRAEL

ALAN LILLICH 02154
CARROLL R. LINDHOL:1 90403

BRUCE LI!:K 87115
JORGE LlNSKENS RA-I069 ARGENTINA
RICHARD LINTON 53211

KWj,;E TJOE LIaNG 1012 VT THE NETHERLANDS
MARTIN LIPELES 91320

DAVID LIPPINCOTT 48104
BILL LIPSKY 10013

STEN WUNGKVIST s-603 78 SWEDEN
RICHARD LLEWELLYN 21045

R. J. LOADER RG6 2AX UNITED KINGDOM
JOHN C. LOCKHAKT 08541

J. J. LOGAN 22101

R. J. LONG 4069 AUSTRALIA
LARRYLOOS 63701

ERNST LOOSj,;R 2119 AUSTRALIA
ROBERT E LORD 99163

LARRY A. LOTITO 92663
MICHEL LOUIS-SEIZE H2Z lA4 CANADA

TU1 LOHERY 90278
JOHN F. LUBIN 19104

L. W.LUCAS 93555
ROBERT LUCAS 97203

PAUL C. LUSTGARTEN 53706
RICHAlWG. LYMAN 84116

WILLIAM LYNN 75223
STUART LYNNE CANADA

KEN N. HA 06492
J. P. MACCALLUM 03242
B. C. MACDONALD 95410

DAVE HACHART 55901
GEORGEMACK H9R 1Gl CANADA

HEATHERA. NACKAY 3181 AUSTRALIA
!HOIIAS HACKENZIE K8A 3C5 CANADA

ROY HADDUX 20034
TOSHINORI MAENO 177 JAPAN

HANKS. MAGNUSKI 94303
RICHARD L. MAHN 48197

KEVIN T. ~1AHONEY 01742
KONALD MAK 951H

ttANUEL HALL 0-2000 GERMANY
EDWARDS. MALLINAK JR. 44092

VERNON J. !!ALLU 77056
W. J. I1ALTHUS NEW ZEALAND
VINCENT flANIS V6T lW5 CANADA

NIKE NANTH..t:Y 14226
RICK L. HARCUS 55455

J. P. l'IARKS 94304
CHRIS w. MARTIN S10 2TN UNITED KINGDOM
DAVID P. HARTIN 90045

PETER lJ. :1ARTIN 01450
GEORC:E A. NARTINEZ JR. 90023

ERIC MARTI NOT \114/U3
GENE HARTINSON 55440
GERALD HASPERD F-92410 FRANCE
JOSEPH W. HAST 22801

PRABHAKER HATETI 3052 AUSTkALIA
W. J. MATHER 2001 AUSTRALIA

Tm! NATHIEU 99352
DAVID MATTHLWS 48176
NEDN. HAYRATH 74128
NEDN. HAYRATH 74128

D. W. HCCAMHISH 75080

B. I.!CCRAE 3053 AUSTRALIA
GARY MCDONALD 64468

JACK HCDONNELL 90503
ROBERTL. NCGU£E 2U015
ALBERT F. HCGIRT 87544

DANIEL R. MCGLYNN 10549
STEPHENS. MCGRANE 55117

M. L. HCGRAW3032(1
CHARLES W. HCKA'i 77058

MICHAEL HCKENNA 02154
S. BROOKSMCLANE ,16802

JERI<lIY MCLUCKIE 2192 SOUTH AFRICA
COLIN MCHASTt::R 94301

S\UART J. HCRAE SW7 2AZ UNITED KINGDOM
PHILIP F. MEADSJR. 94611

JACK R. I>D::AGHER 49008
BASIL MEDDINGS T6H 3Xl CANADA

BKIANA. E. HEEKING::; LA I 4YN UNITEU KINGDOM

PAUL MEILLEUR 95466
MICHAEL ROBERT MEISSNER 55455

HAROLD MELAMED 55116
MONTE JAY MELmtAN 60016
t10NTEJ. tli':LDMAN 60016

WARR~ K. HELHADO 11020
L. F. MELLINGER 91405

YVES HENARD IDC 3P8 CANADA
BERT MENDELSON 01063

STEPHEN F. MERSHON 98055
JOHN J. MERTZ 53151

BOll METZGER 48640
D. P. I>D::nCEK 85019

KURT tll::YLE 19454
MARK MICHELSON 84115

KATHLEENs. HICKEN 23185

HEIJO MIEHINEN SF-H720 Jo'INLAND
MARKM. MILLARD 97216

CHARLES E. rHLLER 17257
LESLIE J. MILLER 03051

MIKE MILLER 66506
~. HT!.!.~:R qur)~7

R<.x;Ek E. .rJILr.EH 55112
TERRfNCE C~ MILLER 92093

VICTOR S. MILLER 10598
RICHARD B. MILLWAKD 02912

WENDY aILN!:: NR4 7TJ UNITED KINGDOM
PAUL MINKIN 55426

S. M. MINTON 33143
STEVENL. MITCHELL 10003

WILLIAM A. MITCHELL 77024
E. N. MIYA 91103

V. 1. HOBERG 92021
MORTEN HOEN N-3290 NORWAY

SmVE HOLES CM17 9NA UNITRD KINGDOU
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JAMES HOLONEY 06902

FRAt'lK HONACO 30060
ANNE HONTGOHE1W 80230

CHARLIE HONTGO:tERY 97077

JOE B. HONTGOHEKY 62906
ALLAr.; HOORE 14215

H. W. mORE 32626
JUNE B. HOOKE 94960

R. To I,\OORE K2H 8R6 CANADA
T. S. :tORANPE19 3LS UNITED KINGDOH

RAYMOND HOREL CH-1204 SWITZERLAND
RAYMOND G. NORETZ JR. 18015

CARROLL HORGAN 2072 AUSTRALIA
CHRISTlNE I!ORKIS 95050

GK)O;GnORRIS 01581

THOMAS M. ~10KRlsl::TrE 18104
CHARLES Y. !1ORJ{OW 15213

H. R. IDI{SE 03031
JOHN A. MORSE 01754

RICHARD D. HUSAK 14627
PAUL J. tlOTZ N2G 4E5 CANADA

1. A. 110ULTKIE SOUTH AFRICA
T. UJWCHANUK 3042 AUSTRALIA

ARNOLD H. nUECKE 75235
EKIK T. }IUELLER 02139

GEORGE H. MUELLER 55435
M. SHAHID rlUJTABA 94305

GLEN R. J. IfULES 10804
MAURICE R. MUNSIE 2000 AUSTRALIA

GENE MUI{({OW 91367
LARRY MUSHACIl 63045

BOB MYERS 45429
GENE MYLES J9H 6K2 CANADA

PHILIP R. trfLET 22206
JOHN NAGLE 95051

GEORGE NAGY 68588
ROBERT NARAD 13069

ISAAC R. NASSI 01754
DAVE NAUltAN 55455
JOHN MlH1AN 55455

THOMAS M. NEAL 92634

DAVID N!::DLAIm-SLATEK GU14 80H UNITED KINGDOM
ROBERT NEELY UNITED KINGDOM

ROBEKT D. NELL S4P 2H8 CANADA
CRAIG NELSON 32901
BRUCE HERASE 55104

CHAHLES NEUMANN 63045
MALCOUI C. NEWEY 2600 AUSTRALIA

H. 'oJ. NEWLAND SEl 7NA UNITED KINGD0I1
DENNIS NEWTON 94611
JA}lES NICHOLS 03801

JERJ::MY S. NICHOLS 55440
HARTIN NICHOLS 07801

DWNIS NICKOLAI 92037

KJ::LVIN B. NICOLLE 5001 AUSTRALIA
J. F. NIEBLA 90:.103

CARL F. NIELSEN 92123
JAN HWLUND NU:LSEN DK-1606 DENMARK

PEDER NEDEHOL KIELSEN DK-a2GO DENMAKK
JOHN A. NIEKENGAH'rEN 546u1

MARY NOERI::N1>ERG 551~09
HA.~S NOIWSTROH S-19J 00 SWEDEN

RUN NORi\AN N2C 2EO CANADA
ROREn NOTUdS 10965

BILL NORTON 53115
DICK NORTON 61801

PAULA OCIIS 97077
MICHAEL OLFE 10028
ARI OLlVE IR,\ 91303

MARK L. OLSON 45701
P. U. OKCHARD S022 4LD UNITED KINGDOn

BOB ORI{ 78766
FARREL OSTLER 84601

ROBERT H. OTTOSEN 48197
HUGH OUELLETTE 55987

WAYNE N. OVE!U1AN 212U2
JOHN D. Ow'!::N5 10304

ALAN OYA:1A 99)52
STEVEN OYANAGI 55455

JOSEPI! A. O'I\KIEN 90274
MARK T. 0'

lH(YAN 49007

MAURICE
0'

FLAHERTY BT36 8LF UNITED KINGDOM
STEVE

0' KEEFE 20229
JOSEPH 0'

ROURKE 19104
HARM PAAS 9700 AV THE NETHERLANDS
BILL PAGE 01876

GARRETT PAINE 91011

THOMAS J. PAll1 98199
JEFF PAU1ER 67203

KURT PAPKE 55101
JEFFRY 1. PARKER 94086

RODNEY PARKIN 2042 AUSTRALIA
KEVIN A. PARKS 21234

ROSS R. W. PARLETTE 94088
WALT PARRILL 62025

JOHN PARRY 7005 AUSTRALIA

J. RICHARD PEARSON 8uu04
JOHN PEATItAN 30332

JOHN PEMBERTON 94131

RUSSELL J. PEPE 08854
Jla PERCHIK 02139

G. PEREZ 2000 SOUTH AFRICA
DAVID PEKUIAN 55'i117

ARTHUR P!::RLO U6520
PETER G. PERRY 5109 AUSTRALIA

HIKE D. PESSONEY 35805
DAVID PETERS<;tI 0177b
ERVING S. PFAU 70118

GERALD PFEIFFER 75075
WILLIAM F. PHILLIPS 92807

T. L. PHlNNl':Y 85019

D. T. PIELE 53141
ROBERT PIERCE 78746

DOUG PIHL 55440
1. PIHIE 2580 AUSTRALIA

ALAIN PIRUTTE B-1170 BELGIUr1
STEPHEN M. PLATT 19104

SCOTT PLUNKETT 96821
JEFF L. POMEKOY 55414

P. C. POOLE 30')2 AUSTRALIA
T. D. POPPr:NDIECK 55104

LUCIEN POTVIN K2H 8S9 CANADA
WARREN G. POWELL 19144

GENE P()WI:;K~ 94596
JACK POWEII.S 95193

KARL PRAGEHSTORFER A-4020 AUSTRIA
DAVIlJ L. PRESSBi':RG 018::)0

MTCHAEL I'lnETllLA ',r,4','j

S E P T E M B E R
CHARLES PRINDLE

MEL PRUIS
LEO PUTCHINSKI

DOUGLAS H. QUEBB!::NAN
E. H. RACHLIN

J. E. RADUE
JUAN RADULOVIC

JuHN RAJ::
RICK RAGER

SUNDAR RAJARATNAM
ROBERT J. RAKER

STEVENR. RAKITIN
N. RAHACHANDKAN

THEa RAHAKEH.S
JAYASHREE RAMANATHAN

PETER M. RAit5TAD
LAURENCE L. RAPER

CHARLES RAPlr>
ERNST WALTER RASCHNER

WALTER J. RATAJ
ROGER RATHBUN

BRUCEW. RAVENEL

BRUCE K. RAY
LINDA LEA RAY

PAUL tUCHAEL REA 92625
GEH.HARD RECHEL I>-7000 GERMANY

CHARLES E. KEEO 06608
C. ED\~AlU) REID 32308

ROBERT REINHARDT YU-61OU1 YUGOSLAVIA
ROBERT RESS 95826

CRAIG W. REYNOLDS 94087
HONOH. REYNOLDS 12305

SAMUEL H. REYNOLDS 91103
SAlt E. RHOADS 96910

ROBERT L. RHODES 91761
1. RIANHARD 07960

LLOYD RICE 90404
DANC. RICHARD 67226

CARL RICHAHDS T2V OH5 CANADA
GARY A. RICHARDSON 91303

CHARLES RIDER 91326
JOHN E. RIEBER 97005

E. H. RIGBY 2500 AUSTRALIA
DONALDH. RINGLER 20601

DAVID RIPLEY 08540
H. RISTITS L7P lW9 CANADA

KEN RITCHIE 68005
C. ROADS 94025

RALEIGH ROARK 98133
CARROLL B. ROBBINS JR. 28704

F. ERIC ROBERTS 06856
IAN ROBERTS 2006 AUSTRALIA

J. D. ROB!::RTS RG6 2AX UNITED KINGDOM

MARK 1. ROBERTS 90274
KEN ROBINSON S09 5NH UNITED KINGDOM

PETER ROBINSON CB2 3QG UNITED KINGDOM
STEVEN ROGERS 45433

RONALD A. ROHRER 04469
FRED ROHEO 11725

MICHAEL ROONEY 02154
BOB ROOSTH 90245

ROBERT ROSE 22043
BRIAN ROSEN 15213

')')4')')

CAROLYN A. ROSENBERG
J. ROSENBERG

HICHAEL ROSENBERG
ALAN ROSENFELD

DAVID A. ROSSER
RICHARD ROSS-LANGLEY

RICHARD 1. H.OTH
H. J. ROWE

LAWRENCE A. ROWE
DAVID ROWLAND

STUART W. ROWLAND
PETER ROWLEY

CHARLES A. ROYNTON
OSCAR laus

IRA RUBEN
LOUIS V. RUFFINO

FRANK RUSKEY
JOHN 1. RUTIS

P. E. RUTTER
V. RYBACKI

ODD W. RYDEN
DAVIDJ. RYPKA

JOHN R'fZLAK
D. E. SAARELA

TIM J. SALO
ARTHUR E. SALWIN

WILLIAM SAMAYOA
PAUL SAMSON

ROBERT E. SANDEKSON
TOB SANVI::RSON
TOM SANDERSON

WAYNE A. SANDERSON
FRODE SANDVIK

GEORGE SARGENT
NEIL SARNAK

JAMES B. SAXE
TOM SCALLY

JOSEPH F. SCHAUB JR.
WERNER SCHENK

DONALD E. SCHLUTER
G. HICHAEL SCHNEIDER

CONRAD SCHNEIKER
H. JAMES SCHNELKER

RICHARDSCHROEDEL
KENT SCItROEDEK
JAY SCHUMACH!::R

ROLF SCHU!lACH£R
BEN SCHWARTZ

FRANK SCHWARTZ
DAVID T. SCOTT

WILLIAM H. SEAVER

DUANE W. SEilF.M
MARKJ. SEBEKN

JERRY W. SEGEH.S
MARK 5Ell)!::N

LARRY SEl LER
HARK SENN

A. SI:."WARDS
JERRY SEWi::LL JR.

GEORGE M. SHANNON
IAN SHANNON

JOSEPH 'c. SHARP
R. J. SHARP!::

D. E. SHAW

10550
49503
75075
47150
85019

4001 SOUTH AFRICA

10016

NEW ZEALAND
92714

560 012 INDIA
94104
07110
2003b
13502
77025
55113
4B076

CH-I007 SWITZERLAND

D-4 7 YO GERMANY
01824

KlL 3N6 CANADA

94109

80307

90266
3168 AUSTRALIA

10020
97223
96274

AL3 6BL UNITED KINGDOH
06468

LEI 7RH UNITED KINGDOM
94720
97201
44124

H9R 1T9 CANADA
H4S 137 CANADA

92713
19002
20854

V8W 2Y2 CANADA
97106
07733

WCl UNITED KINGDOM
01851
1:10540
07430
55424
55455
22209
55901
98033
98846
91311
87002
55112

N-7034 NORWAY
48804

2195 SOUTH AFRICA
15213
11040
10577
14580
90302
55455
95051
80123
55427

5')435
80302

D-2000 GER}!ANY
07821
02173
8711 2
9264:6
55)72

53012
30332
1059~

91125
47905

K2K I N~ CANADA
97229
02173

2010 AUSTRALIA
94303

26tH AUSTRALIA
V7R 41.6 CANADA

1 9 7 9 PAGE 26
JEFFRY G. SHAW ':I40(s(S

JOHN tI. SHAW 20014
ASHOK SHENOLIKAR 1172.5

AL SHJ::PPANJJ 3U313
THOMASE. SHIELDS 22304
P. 1. SHIMER-ROWE 93021

KE:l{!{Y SHORE 55107

KEN SIBERZ 90046
LINDA SIENER 95014

STEFANM. SILVERSTON 03060
BILL SHIMONS 55440
D!::NNIS SIrlHS 80221

THOHAS 'oJ. SKELTON 48823
JAI1ES K. SKILLU;G 01740

F. R. SKILTON L2S 3Al CANADA
C. R. SKUTT 97034

LES SLATER 01862
CAROL SLEDGE 15229

IRA SLODODIEN 94104
BARRY SHITH 91107

BROOKS DAVID S;UTH 53211
DAN SHITH 65211

JAMES A. StlITH N2L 3Gl CANADA
JAHES E. SHITH 02178

KENNETH G. 5rHTH KOA 3GO CANADA
LAWTHER O. SHITH 18936

M. G. SMITH 2600 AUSTRALIA
RICHARD SNODGRASS 15213

PAT SNYDER 68025
REGIS B. SNYDER JR 60164

JAHES SOLDERITSCH 19085

N. SOLNTSEFF L8S 4Kl CANADA
SAMUEL SOLON 94087

MANFRED SOI1tf.ER 0-8000 GERMANY
LEE L. C. SORENSEN 90604

THOt1AS J. SOUCY 01905
J. 11. SOUTIlCOir 5uOl AUSTRALIA

JOHN R. SOUVESTRE 700U5
TERRYL. SPEAR 80302

RICHARD SPELLErtBERG 55440
LUTHER SPERBERG lUOI0

JOHN SPIKER 91364
RICHARD D. SPILLANE 07666

ROB SPRAY 75240

D. SPRIDGEON HU6 71{){ UNITED KINGDOM
ALLEN SPRINGER 02139
LEONARD SPYKER 3173 AUSTRALIA

11. A. SRIDHAR 560 003 INDIA
G. J. STMLMAN THE NETHERLANDS

BRIAN T. STACEY 2193 SOUTH AFRICA
BILL STACKHOUSE 94903

RICHARD STAD1MILLER 22091
KENDALL STAMbAUGH 98225

J. DENBIGHSTARKEY 99164
MICHAEL K. STAUFFER 94062

GARY B. STEBBINS 98370
E. 1. STECH/1ANN 5.5112

CHARLES A. STEELE JR. 01854
GREG STEELE 55435

HEINZ ST~GBAUER A-2340 AUSTRIA
MARK STEPHENS 99123

NIGEL STEPHEl'OS GU7 2DP UNITED KINGDOM

JACK STEVE 83314
DAVE STr:Vr:NS V5A lAh CANADA

ROBERT K. STEVENS 33432
~1AUREEN J. STILLMAN 02173

R. D. STlNAFF 60004
A. 1. STOCKS 33319

JERRY STODDARD 55440
RICHARD A. STONE 55435

ENGELBERT STORK S-442 00 SWEDEN
ROBERT STRADER 44139
ALAN STRELZOFF 02062

B. STRONG 2146 SOUTH AFRICA
JAHES F. SULLIVAN 92707

R. K. SUMHIT 94304
MARKKU SUNI SF-20500 FINLAND

SILVIA SUSSMAN NN7 3LJ UNITED KINGDOM
A. J. SUTTON 27101

MARY SUTTON H4T INI CANADA
STANLEY M. SUTTON 77092
EDGAR N. SVENDSEN 45840

LARS Y. SVC:NSSON S-440 74 SWEDEN

STANLEY M. S'oJANSON 77843
E. G. SWARTZIIEYER 30303

S. D. SWIERSTKA THE NETHERLANUS
RICHARD TAHOR 95014
A. E. TADASHI 730 JAPAN

S. TAKAGI 244 JAPAN
KEN TAKAHASHI 01730

RAMON TAN 10016
HIDEHIKO TANAKA 10031

ANDREW S. TANENBAUM 1007 MC THE NETIiERLANDS
BRADLEYM. TATE 7.5240

BRUCE TAYLOR 2064 AUSTRALIA
DAVID K. TAYLOR 55812

RICHARD N. TAYLOR 98055

S. TAYLOR-REED LN12 lNQ UNITED KINGOOM
F. TEMPEKEAU 92127

R. D. TENNENT K7L 3N6 CANADA
MICHAEL TEPPEH. D-IOOO GERMANY

S. S. THAKKAR M13 9PL UNITED KINGDOM
PRAKASH TIJATTE 60164

RICK THOMAS 20012
RON THOHAS 55435

CHARLES THOMPSON V6P 5S2 CANADA
LADONNA THOHPSON 55424

PAUL THOMPSON 55441
JIM,THOMSON 95540

DENNIS K. THORSON 07922
LAVINE THRAILKILL 40506

COYT C. TILLMAN JR. 02139
PATRICIA TIMPANARO 22003

HERVE TlREFORD CH-1211 SWITZERLAND
ROBERT TISCHER UK-2000 DENMARK

KEITH TlZZARD EX4 4PU UNITED KINGDOM
JEFFKEY TOBIAS 2232 AUSTRALIA

NOBUKI TOKURA 560 JAPAN
THOMAS TOLLEFSEN 95442

MASAYUKI TOMIMURO 99164
ROGEl{ TOREN VSA I S6 CANADA

SCOTT R. TRAPPE 97206
BARIUS TROOST 92713

JAY TRO'oJ 7B7u4
TAZUYKI T5UNEZU~1I 95051
RICHARD L. TUCKEH. 45)24

JIM TUKLr:Y BU020
J. TU1tNHULL Hi 7El) UNITED KINGOOH



PRESCOTT TURNER 02162
ROGER 1. TURNER UNITED KINGDOM

ROBERT W. TlITTLE 06520
P. J. TYERS 3168 AUSTRALIA
GORDON UBER 10591

CHOI UISIK 95129

!=. G. URNSON 4001 SOUTH AFRICA
TOM URSIN 55440

KAZOO USHIJlMA 812 JAPAN

LAURIE DAVIES VALLENTINE 04-01 MALAYSIA
DICK VAN DEN BURG lUU AV THE NETflERLANDS

P. J. VAN DER HOFF 2651 VN THE NETHERLANDS
S. VAN ERP 78731

DICK VAN LEER 94545
PIERRE VAN NYFELSTEER B-1050 BELGIUM

JOHN VAN ROEKEL 48176
DWIGHT VANDENBERGHE 98133

MICHAEL W. VANNIER 63110
W. VAUGHN Ij)U19

JAMES A. VELLENGA 55440
P. VERBAETEN B-3030 BELGIUM

M. H. VERHAART NEW ZEALAND

JIM VERNON 55440
VINCENT VIGUS 92634

RICHARD C. VILE JR. 48106
JOHN V. VILKAITIS 06787

ADRIAN VILLANUSTRE RA-1425 ARGENTINA
RICHARD VIWUR 60104
ROBERT VINCENT 01880

JOHN S. WADDELL 45387
C. J. WADDINGTON 55455

BOB WALLACE 98007
C. S. WALLACE 3168 AUSTRALIA

DAVE WALLACE 94598
DAVID R. WALLACE 85021

BRUCE D. WALSH 91301
DAVID P. WALSH 20901

MARIE WALTER 92714
DAVID WARD KIA OR6 CANADA

MIKE WARDALE M1R 5A6 CANADA
SCOTT K. WARREN 77005
ALLEN A. WATSON 07602
JOHN L. WEAVER 79604

L. KIRK WEBB 78712
NEIL W. WEBRE 93407

WALTER WEHINGER D-70UO GERMANY
DAVID M. WEIBLE 60680

KEVIN WEILER 15213
RUTH WEINI:IERG ISRAEL

LEN WEISBERG 94304
JOE WEISllAN 95452

RAY WEISS 90801
J. R. WEISTART 62563

TOM WEISZ 48103
ANTHONY B. WELLER WCIH OAH UNITED KINGDOM

PETER WENTWORTH 6000 SOUTH AFRICA
BOB WERl\ER 52333

JOHN P. WEST 30327
DANA WHEELER 94707
NOlill WHEELER 90230

DONALD E. WHILE 44141
C. G. WHITAKEK HK43 OAL UNITED KINGDOM

r.<. WHITE ST5 5BG UNITED KINGDOM
L. P. WHITlUIEAD 3131 AUSTRALIA

P. WHiTEHEAD SW7 2BX UNITED KINGDOM
AKE WIKSTROH S-402 20 SWEDEN

D. M. WILBORN 90746
ALAIN D. D. \oIILLIAHS NW11 8DP UNITED KINGDOM

C. J. WILLIAMS M3A HI3 CANADA
KIM WILLIAMS V3N 4N8 CANADA

NIGEL WILLIAHS 7007 AUSTRALIA
H.. WILLMAN .tn 730

ROY A. WILSKEK 02114
FRED \oIILSON 91602

JAN R. WILSON 70808

JIM WINSALLEK 93111
LEESON J. I. WINTER 01720

DAVID S. WISE 47401
MARK WOLCOTT 48130

CHARLES A. WOLFE 91342
TOM WOLFE 91107

HENRY \oIOOD 08540
STEPHEN E. WOODBRIDGE 32905

ANDREW S. WO'iAK 55405
DON M. WRATHALL 85704

H. R. WRIGHT 19102

TOH WRIGHT 55420
RUDOLF F. WROBEL 66216

JOHN C. WY1:jAN 13206

MICHAEL To WYMAN 02154
!-lINEO YAMAKAWA 73190
EARL M. YAKNER 02168

D. J. YATES 4067 AUSTRALIA
BRADLEY N. YEARWOOD 90024

KIET T. YEN 55455
FRANCIS W. YEUNG 18976

PERTTI YLINEN SF-33900 FINLAND
CHRISTOPHER YORK 10028

JAlfES YORK 92805
H. YOSHIDA 02173

R. M. YOUNG J8X lC6 CANADA
COLEMAN YOUNGDAHL 95476

ALEXANDER YUILL-THORNTON II 94941
PETER H. ZECHHEISTER 55455

R. ZECTZER 3000 AUSTRALIA
ERWIN ZEDNIK 0-8000 GER/1ANY

FRED ZEISE 95051
PETE ZIEBELl-IAN 77036

STEPHEN N. ZILLES 95030

ANDREW HARRIS ZIMMEKNAN 95132

PHILIP R. ZUIHERHA."i JR. 80302
DONALD A. zeCCilI 97005

TOB Z\.'ITTER 44022

*****************

Introduction
The applicationnotes introduceda few issuesago continueto flourish. However we do
have some problemsat PN headquartersin checkingthe qualityof programssubmitted,and
thereforewe welcomeany commentor certificationof correctnessby readers.

TIlis section has elicited much favourable comment. Our thanks to those members who wrote

in to let us know what they thought, and especially to those who submitted programs.

Applications

New.
Business Packages available

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

Cyber-Score Inc, Software Dept, Suite 406 - The Riker Building, 35 West Huron Street,
Pontiac,Michigan 48058 (313-338-6317) have advertised Pascal-written software that
includes Depreciation, Interest, Checking, Metric, Base2816, Sort 1, Sort2, Forml040,

Stocks, Handicap, Calculator, Decision, and Vol 2 for Business soon to be released.

NorthWest Microcomputer Systems, 121 East Eleventh Street, Eugene, Oregon 97401
(503-485-0626) have vintage turnkey business systems, including Accounts Receivable, Word
PTo(;!i:ssing,ClientInformatiouMauagcmcnt,GeneralLedge!'~ FuelDispe!!.si!l.g F. Arrnllnting.

P.S.Inc, Fargo, North Dakota have Pascal business accounting packages including a general
ledger, accounts payable, accounts receivable, inventory control, order entry. All seem
to be linked together into a single comprehensive system.

Interactive Technology Inc, 14350 NW Science
(503-644-0111) are "simply ecstatic over recent
is growing for Pascal. II In a recent let ter, they
plans (see Open Forum).

Park Drive, Portland, Oregon 97229
articles and the general enthusiasm that
gave us a lot of information on their

This happily matches up with the requests from James A. Anderson, Arnold Bob, Ken Leese,
Monte Jay Meldman and Nield Overton, who are all looking for business-applications
software. (See Here and There (Tidbits) Section except for Ken.)

Data-Base Management Systems

---------------------------
Wilhelm Burger in Texas is working on a DBMS system in Pascal. Its seems he is working
with the AAEC IBM 360/370 Pascal,and has a ParserGenerator,but is now working on the
Data Base Manager.

Boeing Computer Services in Seattle, Washington is developing a sophisticated data base
management system in Pascal.

Interpreters

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

An APL interpreter written in Pascal won the first prize in the "Great APL Contest"
Byte Magazine. The authorswere Alan Kaniss,VincentDiChristofaroFe John Sarlt L!1t of
McKinley Street, Philadelphia PA 19111. The program is described in Byte, June 1979,
those interested.

A portable LISP interpreter has been developed under Contract W-7405-ENG-48 for the US
Departmentof Energy by T..A..r:/JX '1",,1W.P.Taylor. The Report is available from NTIS as
Order Number #UGRL-52417 at $4.00 per paper copy. The title is "A Portable LISP
Interpreter", and the complete interpreter (in Pascal) is given. Cox & Taylor worked for
UC Lawrence Livermore Laboratory, Livermore, CA.

Inter-language translators

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

Roy Freak at the University of Tasmania has written a Fortran to Pascal translator which
has successfully translated over 170 Fortran programs into Pascal, including some
difficult examples from Ed Yourdon's books and some Fortran test programs that found their
way into the Pascal Validation Suite (for testing the accuracy of sin, cos, etc).

The translator makes an extensive analysis of the Fortran text, and is about the size of a

large compiler. It is designed both to preserve equivalence in its transformations and to

produce as good Pascal as can be achieved. It analyses expressions to see where Pascal's
precedence rules require extra parentheses, analyses the control flow structure to try to

produce whiles, ifs, cases, etc from Fortran's constructs, and analyses the call structure

U?

'"-0
--I

'"

of
1327
for



Applications
so that it can nest procedure subprograms as deeply as their usageallows. It also
handlesCOMMONand EQUIVALENCE by making some assumptions about Pascal representation
mapping_ These extensiveanalysesmake the translationa relativelyslow processfor some
of thosevery largecomplicatedFortran programs one sees sometimes, but most programs or
subprograms are translatablein a reasonabletime (limitedby lexicalanalysisand other
factors).

The translatordoes not handle Fortran I/O (because it needs run-time information to do a
complete job, or knowledge of intent), nor does it handle adjustable arrays completely
(because the facility is not in Pascal). Outside these restrictionshowever, the
translatedPascalversionshouldbe readyto compile,or to be massagedby hand shouldthe
user have to cope with non-standard Fortran or wish to improve the program. Unfortunately
the translator runs only on Burroughs B6700 computers (and compatible machines) because it
is written in Burroughs Algol and uses random-access disk files to store its program
blocks .

Bi ts & Pieces

------
William G Hutchison wins our "PUG Friend of the Monthllaward. With all the interesting
information received, a virtual Captain Pascal Magic Ring is on its way. Bill writes:

"1. Glad you liked the LLL Lisp system. It looks like a very clean and extendable
syst~.

"2. It appears that the Kernighan& Plauger"SoftwareTools"may soon be available in
Pascal. See the writeup from the Ratfor Newsletter - "Rat Informanttl. Names like PUG and
RAT are so bad they give me MUMPS t

"3. Newman & Sproull "Principles of Interactive Computer Graphics"SecondEdition
McGraw-Hill1979 uses Pascalto "publish"graphicsalgorithms. Unfortunately~they merely
left out the hidden line program listings, rather than be bothered to translate them from
SAIL to Pascal. So the new edition is streamlined, but less complete.

114. I would like to use the programs published in the PN, but I can't use any of them.

They all use Standard Pascal or extension features not available in the P4 subset, which
is all that I have at my disposal."

{ P4 is neither a subset of Pascal, nor an acceptable standard. We encourage PUG members
to implement all of Pascal. }

{ The extract from Rat Informant reads: "Several people have attempted translations from
Ratfor to other languages including Pascal, C, Algol, BCPL, and Basic (yes, even Basic
...)." This may not mean what Bill thinks, but it is intriguing to speculate on what
might happen if all the Software Tools were to be pascalized, perhaps by the Fortran to
Pascal translator. }

Donald Knuth has developed a system called TEX (Tau Epsilon Xi -- rhymes with "Tech") for
producing beautiful typography for programs and programmers (including mathematicians as a
subset of the above). See the article "Mathematical Typography" in the Bulletin of the
AmericanMathematicalSociety,Vol 1 No 2 March 1979 (NewSeries). We understandthat the
original program, written in SAIL (or MAINSAIL, we're not too sure) is being translated
into Pascal and this version will be the eventually published one. All Pascalers will
applaud using Pascal to bootstrap more elegance into our systems.

Rich Cichelli reports thatANPA/RIare close to havingan enhancedversionof the North
AmericanPhilipsconformitycheckerfor Pascal. He says it is a priority project at
ANPA!RI.

Software Tools
Changes to S-l "Compare" (SeePN#12, June 1978, page 20.)

----------------------
Willett Kempton has certified use of Compare (Software Tool S-l), and sent in some

corrections to fix up a bug and improve the product. We are publishing the comparison
output of Compare run on itself and on its enhanced brother below together \!liththe
letter. Readers will undoubtedly note that the version of Compare used to produce the
listing has a few (no doubt machine-dependent) features not in the standard-conforming
version. The letters

"a"
and lib"at the left margin indicate the source of the lines and

the marks the line changes where these are minor. We have heard of many other piaces
where Compare has been used successfully.

UNIVERSITY OF CALIFORNIA, BERKELEY

JlU!"ELE\'
. DAVIS. IRVINE. LOS Ar-;CELES . R(VERSIDE . SAN DIEGO. SAN .'RANClsro

SANTA BARlIARA . SANTA CRUZ

I'ROGR.HII:'\ ()l"A:'\TlTATIVE A:'\TIHIOI'OLOCl

DEI'ART:>'1.E:'\T OF ,\:'\THROI'OLOC,y
:2:2:20PIEDMO~T AVE:'\L'E
BERKELEY, CALlFOR:'\IA !147:20

Dear Jim,

Your compare program replaced a more primitive one written here and has
been very helpful~ It ran withoutmodificationon both our PDP 11 (UNIX) and
CDC 6400 systems, and with minor modifications now runs on our DG ECLIPSE ADS
(P4 Pascal) system.

I enclose two mods which I believe are worthmaking to the distribution
version;these 1) plug a hole, and 2) make it more usefulfor data files.
More specifically:

:) If the original version says "no differences", you cannot count on
t~e flIes being the same. They may contain lines longer than Linelength, and
llnes are not checked past that point. A check and warning are added in the
enclosed version.

2) The originaloutput displaywas fine for programsource files,but
very poor for fixed format data files (which presumably abound. in a Social
Science Research Facilities Center). The modified version pairs mismatched
lines and points out differences with an arrow. It only does this if the mismatching
sections are the same number of lines (usually one) on each file. The output
was also made a little more compact, despite the fact that it now contains
more information. THis may seem like a frill if you haven't had to work with
long data files, but it saves considerable time and keeps our coders from going
blind. It does not seem particularly useful for source program files, and
can be turned off by setting a constant FALSE.

.To facilitate inspection of these mods, I enclose our complete modified
versl0n,and outputCOMPAREing the versionpublishedin PASCALNEWS (filea)
with our version (fileb). To see its use on data files,I also enclose
output from one of our applications. Together, these mods increase the length
of the source program about l5%~ and seem to have no appreciable effect on
execution time.

Thank you for making this software available to the Pascal user community.
hope you find the enclosed material of use.

"""""'~~<CCCf~
-

WillettKempton

~1,(j11

U')
rr!
'1:)
---I
rr!
:::

N
00



lIislllatch:

. 285. 286. 287. 28S. 289. 29J. 2~1
I 292

b 299
b 30J
b 301
b 302
b 305
b 30~
D 305
b 30~
b 507
D 303
b 309
b 31)
b 311
b 312
b 313

co.pare. version 1.3 (7 Nov 78)

..tch criterion= 3 lines.

filea: compare.origin
fileb: co.pare.new

*.* *.****.********.**.*
extra t!xt: on fileb, between lines ~6 and 47 of filea

b
b
b
b
b
b
b
b
b

47 .
48 .
4~ .
5J
51
52
53
5~ .
55 .

Another program parameter (constant), "MarkuneqJalcclu~~s",
specifies that when unequal lines are found, each line fr~~
Filea is printej next t~ its c~rresPjnjin~ line from Fileb,
and unequal colJmns are mark~d. This option is partic~larlv
useful for fixej-formJt data files. rlotes: Line pairi~g is.
not attempted if the mismatching sections are njt th~ same
number of lines on each file. It is not curr~ntlv v~ry s~ort
aboat ASCII control c_,aracters lik~ ta'J. (.J.Ke'TI;>ton, "ov

73)

.
b

**.*******************.*************
.;s.I.tch: file8, line 63 not equal to fileb, line 72:

63
72

version 11.2p (78/03/D1)1;
version = 11.3 <7..~~~..!~)I;

b
b

*.************************.*********
extra text: on fileb, between lines 56 and 67 of filea

7S
77

lIarkunequalcolumns = tru!; IF UNEQU~L lINES ~~E T, 3f PAIq~D, }

~ND UNEJU~L COLU~NS MARKE~
}

b

****************************.*******extra text: on fileb, betweenlines 78 and 79 of filea

nalle : char;9J

b 111

***.***************************.****
extra te~t: on fileb, between lines ~~ and ~9 of filea

linestoolong : boolean;
{

FLAG IF SOME LINES NOT COMPLfTELY (H~(('U'
)

b 165

** * *** * **
*. *** **...

** *
*.. *. *.

*
extr. ttxt: on fileb, between lines 151 and 152 of filea

true;if not eolnCfilex) then li~estoolong

**********.******..*.***.****..*****
filea, lines 285 thru 2~2 not e~ual to fileb, lines 299 thr:J 316:

procedure writetext(p, q : linepointer);
be9;n { WRITETEXT }

writeln;
while (;> (> nil) a~d (D <>

q) do
begin write(1

*
');

if p-.length = 0 then writeln
else writeln(p".i1lag! p"Ae";lth);
p

:= p-.nextline

procedure IIIriteoneli,e(nam~ char; integer;
begin {~HTEONElIN,

}

write(1
"

name, l:5,1 I);

if p-.length = 0 the., writeln
else writeln(p-.imag~ : p".le1"lgth);

end; {WRITEONELINE
}

linepoint:r);

procedur~ writetext(var x : stre3~);{ WRITE FROM X.HEAD TO OH LINE BEFORE X.CURSOR
vor

p, q : linepointer; lineno: integer;
begin { WRITETExT }

p:=x.heaj; q:=x.cJrsor; lineno:=x.headlineno;
while

(p (> nil> and
(p <) q)

do
begin

b 314
b 315
b 316

writeoneline( x.na1le, lineno, 0);
p

:= p".nextli1e;
lineno := lineno + 1;

.*******.*****..**..*...*******.****
extra text: on fileb, between lines ~97 and 2~3 of filea

b 322
b 323
b 32~
b 325
D 32~
b 327
b 323
b 329
b 33J
b 331
b 532
b 333
b 33~
b 335
b 336
b 337
b 33,
b 33~
o 340
b 341
b 342
b 343

procedure writepairs( pa, ob : line~ointer; la, lb : int~oer);
{ THIS wRITES FROM THE HEAD TO THE CURSO~, LIKE PRJCEDURE NRJTrT~YT
{ UNILKE PROCEDURE ~RITErEXT, T~IS JRITES FRO~ S,Ti fILES AT C\C~,

.
{ COMPARES COLU~NS WITHIN LINES, AND MARKS UNEQUAL COLUMNS }

vir
tempa, tempb : array n ..lin~lengthJ of char;
col, maxcol : integer;

begin {~RITEPAIRS}
re pe

a t

li'ritejneline('a',la, ::>a); III'riteoneli...eC'b', l'), p!»;

~~pa~~~~~:~~;~g~'~~~~~;~~~h
un::>ack(pb..image,te~ob,1);

. I ~hen maxcol := pa-.lengthelse ~axcol := ::>b..leng~h;

~~~t~~l :~ ~1~~ ~~~~o~J~~es
usej for tile name anj line nJ~bpr

if tempaCcolJ ;:; tempb(colJ then write(1 f) else write('61);
writeln; writeln;
pa := oa".nextli~e;
pb := pb" .next 1i~e;

until C03 = a.cursor)
end; {JqITEPAIRS}

la := la +
1;

lo := lb + 1;

or (pa = nil);

. 305
b 351

.**.*****.******.*********.* **.*~is.atch: filea, line 305 not equal to fileb, line 351:

else write(ls I, f:1, to I, l:1);
else write('s I, f:1, I

t~~~_~~_~.:!~:

mismatch:. 309. 3D. 311. 312
I 315
. 31~. 315. 31~. 317. 318. 319
o 355
b 356
b 357
b 358
b 35~
b 360
b 361
b 362
b 36'
b 364
b 365
b H~

misMatch:

mis'l'latch:

..**.*..*...***.*.***..*..***.......
filea, lines 309 thru 319 not equal to tileb, lines 355 ttlru 36A:

procedure printextratext(var x

va r
y

begin { PRINTEXTRATEXT }

write(1 extra text on filel, xname, I, I);

writelineno(x); writeln;
if y.head = nil then

li'riteln(' before eof on file', yname)
else

writelnP betli'f"e'} lines I, y.hea:Hineno-l:1,

.
y.headlineno:1, I of file I, yname);

Ii'r1tetext(x.head, x.cursor)

stream;
stream;

xname char;
yname ';. char);

I a'}:j
"

procedur~ printextratext{varx, y : stream);

begin { PRINTEXTRATEXT }

write(1 extra text: on file', x.name, I, f);

if y.head ~ nil then
Ii'riteln(1before eof on file', y.name)

else
writeln(' betwee1 lines I, v.heajlinpno-1:1,I anj I,

y.headlineno:1, I of file', y.nal"le);
wr i te In;
writetext(x)

******..* **..*.****.*********
filea, line 323 fi leb, line 37Q:not equa l to

323
37D

writel~(' .**.******.*******...*.****..*******1);
writeln(1 ::~~:_:*****.***.***.*****...*.**.**::::::~:~~

****.****...*******..*****.*..*****.
filea, lines 327 thru 335 not eq~al to filrob, lines 374 tnru 36~:

327 if elftptya then printextrat~xt(b, Ibl, a, lal)



. 328

. 32~

. 33)

. 331

. 332

. 333

. 33~

. 335

b 31~
b 375
b 376
b 377
b 373
b 3n
b 380
b 381
b 382
b 383
b 38~
b ~g5
b 386

else or;ntextratext(a, 'ai, b, 'bl)

else
begin

writelnCI mismatch: I>; "rite-tn;
writeC' filea, '): ...ritelineno(a); writeln(':');

.ritetext (a.h@ad, a ..:ursor);

writeC' fileb,
I); "'r;t~lin~n::)(b); writelnCI:');

IIIdtetextCb.head, b.tursor)

if e~otya then printextrat~xt(o,
a)

else printextratext(a,
b)

else
begin

IliriteC' mismatch:
I);

Ifrite(1 filea, '); flriteline"lo(a);writeC' not eQual t.::; I>;
writeCI filet'!, '); ilritelineno(b); writelnCI: '); writclr:;
if markunequalcolumn~ and

({a.cursorlineno -
a.h!ajlineno) = (b.cur5:>rlineno - :.~~':idt;:1.;"1"'»

then
writepairs(a.head, b.head, a.headlineno, b.h~ajti~e'o)

else
begin writete_tea): wr;tet~n:t(~) end

b 425
b ~27

************************************
extra text: on fiLeb, between Lines 374 and 375 of fiLea

aanallle :::: I a'; b.naTle:=' b';
linestoolong := faLse;

************************************
extra text: on file~, betw~en Lines 393 and 394 of fiLea

b ~~7
b .4~g
b 44~
b ~5)
b 451
b ~52

if linestooLong then
begin writeLn;

writeln(1 WARNING: some Lines were Longer than
I,

linel~"gth:1,
,

charact~rs.');

they w~re not comoared P3St that !:cint.
I):

writeln('
end;

S-2 "Augment" and "Analyze" (See PN#12, June 1978, page 23.)

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

Sam Hills, CrescentCity ComputerClub, New Orleans, has prepared a machine-dependent
version of Augment and Analyze for the Zurich dialect of the Dec-l0 Pascal, and is working
on a similar modification to accept a new dialect from the University of Texas. The
programis availablepresumably,with documentation,from Sam Hills, 3514 LouisianaAvenue
Parkway,New Orleans,LA 70125 (79 Apr 16).

{ Note that this version is ONLY useful to DEC-I0 users; it accepts non-standard
statements as input and has various "chaining" features. }

S-3 "Prettyprint" (SeePNIl3,December 1978, page 34.)
-----------
Unfortunately, we've misplaced a letter from an eagle-eyed reader which complained about a

conflict in the documentation for PRETTY. Indentation Rule 3 clearly states the style for
IF-THFN-ELSE. However, lines 336-356 of the source program clearly show that Prettyprint
processing itself can produce different results. The reason is that General Pretty
printing rule 1 overrides all other rules. In a sense, then, blank lines and blanks are

directives to the pretty printer a

-------
S-4 "Format" (See PN#l3, December 1978, page 45.)

We received many reports (unfortunately)of bugs in Formata For example,George Gonzales
has sent a corrected though heavily modified version, fixing more than a dozen problems.
We plan to printa list of correctionsas soon as we can find the time. Bob Berry sent
the nice letter below:

University of Lancaster

Department of Computer Studies
Bailrigg. Lancaster
Telephone Lancaster 65201 (STD 0524)

Professor Bryan Higman, B.Se., M.A.

25th April 1979.

Dear Andy,

With respect to program FORMATTER (Pascal News 11 13), with which
you claim some acquaintance, there 1s a credibility problem. I do not

believe that the program published was used to produce the version that
was published. My reason for saying this concerns the treatment of the
compoundsymbol .. used to denote subranges. That part of the body of
procedure readsymbol which attempts to recognise a number (lines 661 -
680 in the program in Pascal News /=I 13) cannot possibly have inserted

a space following the subrange symbol and preceding the B in, for
example, lines 59, 60, 63. The spaces must be inserted between the B

and the U in each of the three cases cited. (The same would also be

true had these identifiers started with E rather than B, for reasons

which should be obvious). One solution is to modify readsymbol by

'borrowing' an appropriate piece of logic from the Pascal compiler,
though there may be neater ways. I do not yet have an al ternati ve

solu ti on to offer.

This problem came to light when a few enthusiastic colleagues and
myself decidedto punch up and use the Formatter,and our output did
not look as we were led to expect! Nonetheless, we were very pleased
to have the text cfthe Formatterpublishedand you have our thanks for
th18. Maybe someone who has more time to produce a 'mend' will write
to Pascal News - I hope so.

Best Wishes,

Yows sincerely,

TRUE CONFESSIONS

I (Andy) shamefacedly admi t to having edited the
".." symbol in several places. What

happened was this: as I was preparing the source of Format for publication I noticed

~ev~ral bothersome rough places. One of these was no blank preceding some occurrences of
Becausethis appearedin both the sourceand the resultof Formatrun on itself, I

edited the result not thinking that this was an ingrained symptom of Format being
continually run across itself (well before I received it). Another rough spot I confess
to "fixing" was the ugly breaking upon wraparound of several expressions in assignment
statements. I'm very sorry.

:z
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S-5 ID2ID
---------

Recodlng a Pascal Program Using ID2ID

Andy Mickel
University Computer Center

University of Minnesota
Minneapolis, MN 55455 USA

Copyright(c) 1979.

What ID2ID Does

ID2ID is a program designedto quicklyand accuratelyedit the text of a Pascal
program by substituting new identifiers for existing ones. A typical use might be to
recode a program. with longer, more descriptive identifiers to enhance the program's
readability.

Ordinary text editors are not necessarily good to use for this purpose because each

identifier substitution requires one pass through the entire text of the source program.

Also many text editors do not easily provide the means to distinguish whole identifiers

from those identifiers which happen to contain other identifiers (for example, !lint"

versus "integer").

How lD2ID Works

IDZID accepts two input files: "SOURCE", a text file consisting of a Pascal source
program, and "IDPAIRS" a text file consisting of pairs of identifiers in the form:
OLDID,NEWID one pair to a line.

An identifier in a Pascal program consists of a letter
letters or digits. IDZID imposes a practical maximum length of
identifier. This means that ID2ID will not distinguish between
not differ in their first 25 characters.

followed by zero or more
25 characters for any
two identifiers which do

ID2ID reads the file of identifier pairs and builds a search tree which is then used
to look up identifiers during the scanning of the source program. Two output files are
generated: IITARGET", a text file consisting of the edited source of the Pascal program
with new identifiers and "REPORT", a text file consisting of warning and error messages
accumulated during editing.

Several situations can pose problems to the process of identifier substitution:

1. An "oldid" may appear more than once in the IDPAIRS file. This prevents a
unique substitution, and ID2ID halts and displa~s the message:. "DUPLICATE OLDID: ".

Z. A warning message is issued in the case of duplicate "newid's". This is just to
let you know that you may not have intended to rename two "oldid's" to the same "newid".

3. A warning message is issued if ID2ID encounters a program "sourceid" which is
the same.as a IInewid". You may not have realized that you picked a "newid" which already
existed as an identifier in the source program.

Of course an "oldidll in one tfoldid,newid" pair may have the same spelling as a

"newid" in a different "oldid,newid" pair.

In scanning the source program, ID2ID recognizes all identifiers
reserved words. Of course, identifiers within comments and strings are

"En used to specify exponents in real numbers is distinguished
identifier spelled "E".

including Pascal
unchanged. The
from an ordinary

---

How to Use ID2ID

ID2ID is available as an operating-system control statement on CDC 6000/Cyber 70,170

computer systems. The general form of the control statement is:

ID2ID(SOURCE, TARGET, IDPAIRS,REPORT)

Assuming SOURCE and IDPAIRS are local files, ID2ID will produce results on files

TARGET and REPORT. For example:

SupposeSOURCE is:

PROGRAMEXAMPLE(OUTPUT) ;
VAR VARA, VARX, VARY: INTEGER;

BEGIN
VARX: ~ 24;
VARY := 80;
VARA := VARX

*
VARY;

WRITELN(' CHARACTERS '. VARA)
END.

and IDPAIRS is:

VARA,CHARACTERS

VARX, LlNES

VARY , CHARSPERLINE

then the TARGET producedby ID2ID is:

PROGRAMEXAMPLE(OUTPUT) ;
VAR CHARACTERS, LINES, CHARSPERLINE: INTEGER;

BEGIN
LINES := 24;
CHARSPERLINE : =

80;
CHARACTERS : = LINES

*
CHARSPERLINE;

WRITELN('CHARACTERS ',CHARACTERS)
END.

ID2ID uses an AVL-balanced binary tree of identifiers, so it is not affected by the

order in which the identifier pairs are presented on the IDPAIRS file. The above program

was processed in 0.043 seconds by ID2ID on a Cyber 172 computer using Pascal-6000 Release
3. A program consisting of 891 identifiers on 400 lines was processed with ID2ID with 58
pairs of identifier substitutions in 1.624 seconds on a 172 using Release 3.

History

ID2ID was originally designed and written by John T. Easton and James F. Miner at

the Social Science Research Facilities Center in 1976 to provide a reliable means of

transforming poorly coded Pascal programs into tolerable ones. Subsequent refinements

were added by Andy Mickel and Rick L. Marcus at the University Computer Center in 1978

to improve its ease of use and its error processing.

ID2ID was redesigned in 1979 by James F.
better identifier table and secure error

rewrite of the program. ID2ID has now joined

wri ting tools.

Miner and Andy Mickel to incorporate a
processing. This necessitated a complete

a long list of other Pascal sof'tware-
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'F'
, 'C", 'Ii', 'I', 'J', 'K'

,
'L'

,
'M'

,

'S', 'T', "U' ,
'V'

,
'W'

,
'X'

,
'Y' , "Z',

'f', 'g', 'h', "i',
,

j' ,
'k'

,
'1'

, 'm ,
s , 't', u , 'v', 'w'

, x , "y', 'z' J ;

1
2
3
4
5 *6 *7 *8
9

*10 *11 *12
*13
*14 *15

16
17
18
19
20

**21
*22
*23 *24 *

25 *26 *27 *28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

{*

*

ID2ID - Rename Identifiers In a Pascal Program.

* James F. Miner 79/06/01.
Social Science Research Facilities

Andy Mickel 79/06/28.
University Computer Center

University of Minnesota
Minneapolis, MN 55455 USA

Center.
*

*
Copyright (c) 1979.

(Based on an earlier version by John T. Easton and
James F. Miner, 76/11/29, as modified by Andy Mickel
and Rick L. Marcus, 78/12/08)

*

THE NAMES AND ORGANIZATIONS GIVEN HERE MUST NOT BE DELETED

IN ANY USE OF THIS PROGRAM.

*
*

See the PTOOLS writeup for external documentation.

*
* ID2ID - Internal documentation.

ID2ID reads a file of IDPAIRS and buildsan AVL-balanced
binary tree of identifiers while checking for duplicates. It
then reads the SOURCE program and edits it to a TARGET file by
substitutingidentifiers found in the tree. A final check is
made for new identifiers which were already seen in the
SOURCE, and a REPORT may be generated.

prORram ID2ID(Source, Target, IdPairs, Report);

label
13 { FOR FATAL ERRORS};

£2!!!!.
MaxLength

Blanks
25;

{ MUST BE MaxLengthLONG };

~
CharSet
IdLength
IdType

-~ of Char;-1 .. MaxLength;- record
Name: packed array [IdLength] of Char;

Length: IdLength

end'- (Hi~herLef t, Even, HigherRight);-.,. Node;
,. record

Balance
NodePtr

Node
Id:

Left,
Right:
Bal:

IdIsNew:

IdType;

NodePtr;
Balance;
Boolean ;

.£!!!.
IdIsOld:Booleanof

True:
(NewPtr: NodePtr);

False:
(SeenInSource: Boolean)

end;

var
IdTable: NodePtr { SYMBOL TABLE };

IdPairs,
Source,

67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132

Target,
Report: Text;

Letters,
Digits,
LettersAndDigits: CharSet;

procedure Initialize;

bedn
Rewri te (Report) ;
Letters := ['A', 'B', "C", "D', 'E',

'N', '0', 'P', 'Q', 'R',
a,'b', c,'d','e',

"n', 0, p,' q',
,

r' ,
Digits := ['0' .. '9'J;
LettersAndDigits := Letters + Digits;

end { Initialize};

procedure ReadId(var InFile: T,~_>{,,:;
"~r Ident: IdType);

var
ChCount: 0 .. MaxLength;

bej1;in
Ident.Name := Blanks; ChCount:= 0;
repeat

ChCount :- ChCount + 1; Ident .Name[ChCountJ :-InFile"'; Get(InFile)
until not (InFile'" in LettersAndDigits)£!. (ChCount = MaxLength);
Ident.Length:= ChCount

end { ReadId };

procedure ReadldPairsAndCreateSymbol Table;

~
IdKind (OldKind, NewKind);

var
OldId,

NewId:
Link:

LineNum:
IncrHgt:

Id Type;
NodePtr {

Integer;
Boolean;

REMEMBERNewId POINTER };

procedure Error;

bej1;in
WriteLn(Report,

,
on line number': 29, LineNum: 1,,

of the "IdPairs" file.');
end { Error };

procedure Enter(var Identifier: IdType; Kind: IdKind; var P: NodePtr;
var IncreasedHeight: Boolean);

Enter USES AN AVL-BALANCED TREE SEARCH ALGORITHM BY NIKLAUS WIRTH.
(SEE SECTION 4.4 IN "ALGORITHMS + DATA STRUCTURES = PROGRAMS"
PRENTICE HALL, 1976, PP. 215-222.)

var
PI,
P2: NodePtr:

_A8.

......

lD
......
lD



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
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198

bej1;in
if P - nil then
bedn { Id NOT FOUND IN TREE; INSERT IT. }

New(p) ; IncreasedHeight:= True;
with pt do

bej1;in

Id :-Identifier;
Id IaNew :- Kind - NewKind;
Left :- nil; Right:- nil;
if IdIsNewthenbedn Link
else NewPtr :- Link

end
end-

else
-U Identifier.Name < pt.Id.Name then
-bedn

Enter(Identlfier,Kind, Pt.Left, IncreasedHeight);
if IncreasedHeight then { LEFT BRANCHHAS GROWNHIGHER
~ Pt.Balof
HigherRight:

bedn pt.Bal :- Even;
Even:

pt.Bsl := HigherLeft;
HigherLef t:
bedn { REBALANCE}

PI :- pt.Left;
if Plt.Bal -HigherLeft then
-bej1;in { SINGLE LL ROTATION }

pt.Left :- Pit.Right; Plt.Right
pt.Bal Even; P:- PI

end
else

bej1;in { DOUBLELR ROTATION}
P2 :- Plt.Right; Plt.Right:- P2t.Left;
Plt .Left :- PI; pt .Left := P2t.Right;
Plt.Right :- P;
if P2t.Bal = HigherLeft then Pt.Bal :- HigherRight
else pt.Bal := Even; -
if P2t.Bal - HigherRight then pt.Bal .- HigherLeft
else Pit .Bal Even;
P :- P2

end"
pt:B;i :- Even;

end;
end { CASE }

IdIsOld :
-

Rind
-

Old Rind ;

Bal :- Even;
P; SeenlnSource:- False end

IncreasedHeight False end;

P;

IncreasedHeight False;

end
else

if Identifier.Name > pt.Id.Name then
-bej1;in

Enter(Identifier,Kind, Pt.Right, IncreasedHeight);

if IncreasedHeight then { RIGHT BRANCH HAS GROWN HIGHER

~ pt.Bal of
HigherLeft:

belitin Pt.Ba! :- Even; IncreasedHeight False end;
Even:

pt.Bal := HigherRight;
HigherRight:

bedn
{ REBALANCE }

PI := Pt.Right;
if Plt.Bal - HigherRight then
-bej1;in{ SINGLERR ROTATION""}

Pt.Right:- Plt.Left; Pit.Left P;
pt.Bal Even; P:- PI

end
else
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223
224
225
226
227
228
229
230
231
232
233
234
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bedn { DOUBLE RL ROTATION }

P2 := Pit.Left; Pit.Left:= P2t.Right;
P2t.Right :- PI; Pt.Right :- p2t.Left;

P2t.Left := P;

if P2t.Bal = HigherRight then pt.Bsl .- HigherLeft
else pt .Bal :... Even;
UP2t.Bal - HigherLeft then Pit.Bal .- HigherRight

else Plt.Bal .- Even; -

P := P2

end"
pt.Bai Even; IncreasedHeight.- False

end;
end { CASE }

end
else

bej1;in { IdentifierIS ALREADY IN TREE }

IncreasedHeight .- False;
with pt do

bedn
if Id IsOld then
-if Rind -()idRindthen { DUPLICATE OldId'S }

bej1;in
WriteLn(Report, ,*** Duplicate Oldld"s encountered:

Identifier.Name);
Error; .8.Q!Q..13

end
else beldn IdIsNew : = True; Link. oz P end

else
if Rind -NewRind then
bedn

WriteLn(Report, '-- WARNING: "
Identifier.Name,,

has also appeared as another NewId'); Error;
Link :- P

end
else be2in IdIsOld :- True; NewPtr:8O Link end

end

end
end { Enter };

procedure Truncation(var Ident: IdType);

bedn
WriteLn(Report,

' -- WARNING: Truncation for identifier,
"

Ident .Name);
WriteLn(Report, 'Extra characters ignored.': 39); Error;
repeatGet(IdPalrs)untilnot (IdPairst1!!. LettersAndDiglts);

end { Trunca t ion };

bej1;in { ReadIdPairsAndCreateSymbolTable }

IdTab1e :- nil; Reset(IdPairs); LineNum.- 1; IncrHgt.- False;
while not EOF(IdPairs) !!.2.

be~in

while (IdPairst = '
') and not EOLn(IdPairs) !!.2.Get (IdPairs) ;

if IdPairst ill Letters then
bej1;in

ReadId(IdPairs, OldId);

if IdPairst 1!!. Le ttersAndDigits then Trunca Uon (OldId);
while (IdPairst in ['

"
','J) and not EOLn(IdPairs) do Get(IdPairs);

if IdPairstin Ltltersthen - - -
bedn

ReadId, (IdPalrs NewId);
if IdPairsj in LettersAndDigits then Truncation(NewId);
Enter (NewId , NewKind, IdTable, I:lcr!lgt);
Enter(OldId, Old Rind , IdTable, IncrHgt);

end

:z
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else
beRin WriteLn(Report,

'-- WARNING: Malformed IdPair'); Error end

end
else
be~inWriteLn(Report,'-- WARNING:Malformed IdPair'); Error end;

ReadLn(IdPairs); LineNum:= LineNum+ 1
end

end {ReadIdPairsAndCreateSymbolTable
};

procedure Ed! tSourceToTarge t;

var
Sourceld: IdType;
DigitsE,

ImportantChars: CharSet;

procedure Substitute(var Identifier: IdType; P: NodePtr);

procedure WriteSourceldj

bedn
with Sourceld do Write(Target, Name: Length);
while Sourcet in LettersAndDigi ts do

belitin Write(Target, Sourcej}; Get(Source) end
end { WriteSourceld };

bedn { Substitute}

if P = nil then { IdentifierNOT IN TREE, ECHO } WriteSourceId

else
if Identifier.Name< pt.Id.Namethen Substitute(ldentifier,pt.Left)
else
-U Identifier.Name > pt.Id.Name then Substitute(Identifier, Pt.Right}

else { FOUND }

with Pt do
if IdIsOld then
-beRin -

with NewPtrt.Id do Write(Target, Name: Length);
while Sourcet in LettersAndDigits do Get(Source)

end
else belitin SeenIn Source := True; WriteSourceld end

end { Substitute };

beRin { EditSourceToTarget }

Reset(Source}; Rewrite(Target);
ImportantChars :- LettersAndDigits + ['(',

,

"
""];

Di8itsE :- Digits + ['E', 'e'];

while .!!2l EOF(Source)do
beRin

while not EOLn(Source) do
U-Sourcet in ImportantChars then
-case Sourcej of

~,
'B' 'C" 'D' 'E' 'F' 'G' 'H', 'I',

'J" 'K" 'L" 'M" 'N" '0"
,p,'

'Q', 'R',
'S,' 'T" 'U,' 'V" 'w" 'x'' 'y" 'Z',
'a': 'b': 'c': 'd': 'e': 'f': 'g': 'h', 'i',
'j', 'k', '1', 'm', 'n', '0', 'p', 'q', 'r'
's', 't', 'u', 'v', 'w', 'x', 'y', 'z':

beRin ReadId(Source, SourceId); Substitute(SourceId, IdTable)

end'
'O~;l', '2', '3', '4', '5', '6', '7', '8', '9':

repeat Write (Target , Source;); Get(Source)
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until not (Sourcet in DigitsE);
,'""": - -

beRin
repeat Write(Target, Source;); Get (Source)
until (Source; = "") or EOLn(Source);
if EOLn(Source) then --
-WriteLn(Report-:-'=- WARNING: Unclosed string found

'in source program.');
Source;); Get(Source)Write (Target ,

end'
'(,:'

bedn
Write (Target , Source;); Get (Source);
if Sourcet = '., then { COMMENT}

bedn
repeat

Write(Target, Source;);
while Source; <> '.' do

begin

.!f EOLn(Source) then WriteLn(Target)
else Write(Target, Sourcei);
Get(Source)

end;
Write(Target, Source;); Get(Source)

until Source;
""'

')';
Write (Target , Source;);

end
end', {...,' ( STDCOMMENT
bedn

repeat

.!f EOLn(Source) then WriteLn(Target}
else Write(Target, Source;);
Get (Source}

until Source; = '}"
Write(Target, Sourc;;);

end
end {CASE}

elS;-{ OTHER CHARACTERS }

begin Wri te (Target, Source;);
ReadLn(Source}; WriteLn(Target)

end
end { EditSourceToTarget };

Get (Source);

Get(Source)

Ge t (Source)

Get(Source) end;

procedure CheckSeenlnSource(P: Nodeptr);

beRin
if P <> nil then
beRin

CheckSeenInSource (Pt.Left) ;
with pt do
if IdISNewand not IdIsOldthen

.!!. SeenlnSource then
begin

WriteLn(Report,
' --- WARNING:

"
Id.Name: Id.Length,,

was specified as a new identifier ');
WriteLn(Report,

' and was also seen in the source ': 46,
'program unchanged.');

end'
CheckSeeninSource(Pt .Right)

end
end { CheckSeenlnSource };

397 Ini tialize;
398 ReadIdPairsAndCreateSymbolTable;
399 Edi tSourceToTarget;
400 CheckSeenInSource(IdTable);
401 13:
402 end { ID2ID }.

Rin WriteLn(Report,'--
WARNING: MalformedIdPair'); Error end
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Disclaimer:
The edi.tors are not completelyhappy with the portability of this program, and several
problems were noted in preparing it for publication. In particular,there is insufficient

information about the Control Data conventions to help people to convert it to other
systems. The pecularities of the 76B character escape and the segmented files are
examples. Nevertheless, there is considerable demand for Prose to be released, and it is
better than the other text-formatterswe have seen.
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Ptose InstructionManual

JOhn P. Strait
University Computer Center
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Copy~ignt 1978

Acstract

Preparation and eaiting of j.Jrose (sucn as computer orienteo
documentation) is a tedious process. Tnis procesS can De made
somewnat easier tnrough the use of computerized tE'xt processing tools
sucn as text editors and formatters. Tnis writE'up oescrioes a text
formatt.ing program named Prose. prose and this instruction manual are
oripnted toward tne preparation of computer oriented documentation,
and so tnis writeup assumes Da~;ic knowledgp of computer-rE'lateo text
processing tools.

Contpots

tfistorical Notes
Philosopny, Goals, and ADilities
PrOse and Cons
Basic Units of Text
A GenE"ral Look at DirE'ctives
Controlling tn@ Formatting Environment
Short Directive TaiJle

Descriptions of tne Directives:

,
1.
11
14
15

"'2.
21
22
23
24
25

Break, Com!IIPnt, Cour.t
Form
Indent, Input
Inx, Literal, Margin
Option
Output
Page
Paragrapn
Rese t
Select, Sk if>
Sortindex, SUDtitle, ritle, Undent
Weos

Hard are and Operating System Dependant Information:

26 . CDC KRONOS and NOS
Control statement call
Cnaractl"r- SE't
Prose riteup

Tne tf'xt examples in this manual have bepn extracted from
Alice's Adventures .!.!! rionderland oy Le is Carroll.

rlistor ical ,~otes

Most of tne text forinattiny: programs availaole today descend from
one of several original groqrams. Among tnE'se is RUNOFF oich was
devE'lopf'd 00 the Dartmouth Timp-Snaring System in tlle 196",s. Later,
tne Call-a-Cornputer syst@m provided a RUNOfF version called EDI'r
RUNOFF as a text editor command. In 1972, Micnael duck, workin'3 on
tOE' Univprsity of Minnesota's MERI'rsS systeln (a CDC 64wH! running tnE"
KRONOS operating system), Oegan to develo~ a v@rsion of cDIT RU,~OFF
tnat he called TYPE3E'r. T'iP£SET ent tl1rough many developmental
cnanges, and staoilizE'd somE' nat in early 1977 at version 5.11, wnicn
is writ.ten in Cl)C Cl)MPASS assejnl::lly language. ProsE' is ritten in toe
programming language Pascal, and was developed over a year's time
starting in the spring of 1977. Tne design at ~rose as influencea
hl"avily oy TYPESET and so Prose is one of the many descelldants of
Ru.~OFF .

Pnilosopnv, Goals. and Acilities

Prose is intended primarily for the preparation of rnacnine
retrievaole documentation, and tois nas influencE'd tne cnoice of its
repertoire of aoilities. TYP£SE:T was intended as a "versatile text
information prOcessor commonly used to typeset theme papers, term
papf'rs, essays, l@tters, repor ts, external documentation..., and
almost any other typewritten tpxt" ('rypeset ~ Information, Copyright
1977 oy Micnael Buck]. In spite of these aspirations, no program can
01" all things to all people, and so it is with Prose. It as intended
tnat Prose be able to do most of the tnings tnat arE' needed to produce
n19n quality cOffil?uterized text.

Tne design of Prose was influenceo oy several goals. First, it
snould bl" possible to produc@ high quality results, with a mini!11um
numol"r of dire>ctivE's. prose snould nave aoout 90\ of toe 3IJilities
tnat you think are useful, and the l~i it ooesn't have should De tne
onps tnat are so @soteric tnat toey ;ue non-essential. Some text
formatters taite toe approacn of providing a minimum set of DUi! t-in
aoilities. along with a "general and I?o erful" fl"ature sucn as macros.
The idea is that you can accompl isn anytning you ant (no mattE'r now
rnucn effort it will take) oy defining a~propriate macrOS. Tne proDIE'm
witn tois approacn is that the user is forced to learn a complicatE'd
feature in order to produce any out the most trivial results.

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

Prose's philosophy is tnat tne user snould not be over nel!l1ed oy

a large numbf'r of complicated directives. 'rnat tne syntax of ~.ne
directives snould b@ consistent. Tnat tne tpxt should stand ou+-., no~
t.ne dirE.'ctives. B@cause of this desire for sLnplicity, Prose mayor
may not be ':.:.ne tool for a given application. The following t o taclE's
snould aid in deciaing wnet.ner or not t.o use Prose.

~rose ...

Prose nas a small numo€'r of cOlllmands, wnich provide a
learnaole set of oasic formatting aL:>i!ities.

D. ProsE' can do unOPrlining and discre~ionary nypnpnation.
c. Prose can remember and restore top tex+-. processing

environment.
d. Prose can produce mixed-case or up~er-case-onlY outpu':.:.

from eitner mixpa-casp or upper-case-only input.
Prose can aCCUll1ulate and produce a sortE'a index, refer-
ring to page numbers.

f. Prose can prillt SE'lected pagE's on requE"st.
g. Prose can format text in pagE's witn neaders, footers, and

other frills.
n. Prose can fill and Justify text to spE'cified margins.
i. Prose is an pxtrem@ly portaole program, written 1n

standard Pascal, and it uses ASCII as its internal
cnaracter COOE'. It is writtpn ~.o encourage transgorta-
tion between comput@rs with different hardware and .:Iif-
ferent operating systems.

and Cons

a. Pr-ose cannot control photo-tYPE'sE'tting macoinps.
b. Prose canllot dO graphics.
c. Prose does not nave multi-colull1n aoility.
d. Prose dOPS not nave macros, variaoles, or otner program-

ming languagf'-like features.
Prose does not lIave thp aoility to store text ana
retrieve it later, witn the excpption of tne special
pUrpOSE' inaexin'g aoility.

f. Prose ooes not nave taos.
9.. Prose dof'S not have airectives to do everytning you

always wanted to.

Basic uni ts Qf Tf'x+-.

Some of ':-.he basic uoi'::.s of na'::.ural language are thP word, tne
porase, the sf>n':.:.f'ncf>, and tne oJaragrapn. In text formatting, toe

o::d, tne line, anu tne paragraoJh are the Dasic units. A ~ is
defined as any non-olank string of char,?cters, witn a olank on pitner
sidE'. Tnus, for tnf' purposes of for:matt1ng, a punctuation cnarac+-.er
is oart of tne wo::d it is next to. By default, J?rosE' rf'for.nats its
input oy filling ords in+-.o lines, doding olanKs +-~oJustify tne lint's
to left and rign':.:. margins, and prin':.:.ing lines ':.:.ogetner ':.:.0 make
paraqrapns. In filling lines, Prosp does not yay attention to tlle

or1'3inal positions of tne ords, out insteao fills as many oros as
possiDle into thp output lines, preserving tne ori'3inal ord@r. Tne
follo ing example illustrates this process of filling and Justifying.

Input to ProsE':

"when we were little," tne MOCK Turtle went on at las':.:.,
more calinly, tnougn still soooing a little now and tnE'n,

"WE'
went to scnool in the sea. Tne master was an ala

TurtlE'--we USE'd '.:.0 call nim Tortoise--u
"wny dio you call nim Tortois@, if

np wasn't one?"
Al ice asked.

"we callE'o him Tortoise because ne taugnt us," said ':.:.nf'
Mock Turtle angrily. "Really you are very dull!"

"You ougnt to De aShamed of yoursf'lf for askin~ SUCh a
simplE' question," added tne Grypoon: and tllen
tnE'y botn sat silent and looked at Alice, whO felt ready ':.:.0
sink into the earth.

Ou':.:.put from Prose:

"wnen we were little," toe MocK Turtle ent on at last,
more calmly, ':.:.nougn still sODoing a little now and tn@n,

" 1"E'nt to sChool in tne sea. Tne master as an old Tu::tle--we
used to call n im 'for ':.:.0ise--"

"wny oid you call hil11 Tortoise, if he wasn't one?"
Alice asked.

"We called nim Tortoise oecause ne taugnt us," saia tne
Mock Tur-tle angrily. "Really you are very dull!"

"You ougnt to
OE' aShamed of yoursplf for aSKing sucn a

sLTlJ?le question," added tne Grypnon: and tn@n they ootn sat
silent and looked at Alice, ho fE'lt rea\JY to sink into tne
eartn.

Most of text formatting is fillinq and -Iustifyinq. In tne
aosence of spE'cial instruc':ions to Prose (called directivps), it ill
fill all of tne input words in':.:.o output lines, ano Justify all of
tnose lines.

Tne distinction oetween one t,)a:-a'3rapn and +-.ne :1ext is detined oy
a lustification oreaK, wnicn causes Prose to stop filling tne curren+-.
outgut line, and print it without Justifying. Since tne ~ is one
of tne most frpqupn':ly USE'O instructions (as ',.,rell as onp of tne
si!11plest), it can De indicatE'd in many ways. Para"rapns can De
separated (oroken) by one or mo.e blanK lines, oy l€'adin-J olanKS typed
on an input line (a paragrapn inden+-.ation), or oy tne ?rosp ".dR£AJ<"
oirective. Thp following examk>l€' dpmonstrates tnpse tnree ,Tle+-_nods.

Input to Prose

At last the Gr-yphon said to tne MoCk Turtle "Drive on,
ola fello ! Don't be all day aoout it!" and he went
on in thpse words :--
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"Yes, we went to school in the sea. tnougn you mayn't
oelif"ve i':--"
.dREAl<

"r never said I didn't!" intE'rrupted Alice.
.8REAI<
"You did," said toe Mock Tur tle.

"riola your tonguE"!. added toe Gryphon, Defore Alice could
speak again.

Output from Prose:

At last the Grypnon said to toe Mock Turtle "Drive on, old
fellow! Don't be all day about it!" and ne went on in toese
woras:--

"Yes, we went to senoal in
beli..ve it--"
"1 Of'ver said I didn'tj"
"You did," said the Mock

"rlold your tongue!"
coule! speak again.

the sea, tnaugn yOll mayn It

interrupted Al ice.
Turtle.
adaed toe Gryphon, Defore Alice

wnen YOll use onE" of these metnods to create a paragrapn, Prose
only dops a Justificationoreak. Tnat is, Prose> will not Skip lines
or inden~ unless olank lines or indentations explicitlyappear on tne
input file. There is a way to do fancier things oy using the
".PARAGRAPH" dirE'ctive, but tnat will be introduced later.

!:! Gpnpral Look ~ Dir:ectives

In its default mode, Prose automatically fills and justifies
output lines, and formats the output in pages. Directives are nf'ede.o
to ins truc t Pr ose to do anyth ing mor e fancy. Tnere ar e di r ec~ i veS to
cnange tne maryins, to control options, and to oefine tne type of
output df.>vice you intend to use.

A line of directlvf's is indicated by typing toe directive escape
character in tne first column of an input linE". Tne period was coosen
as tne default directive escape character (although you can cnange it
if you wisn) oecause it seems very unlikely tnat anyone would want to
type a period in tnp first column of a line of text. Tne entire line
is scannE'd fat directives. Several directives can oe typed on tne
same line, proviaed tnat they are separated oy toe directive escape
cnaracter. for example:

.BReAK.SKIP 2.NARGIN( L5 R65
)

Some direc'.:.ives, nowever, take the remainder of the line as tneir
parameter, and so no other directives can follow tnese. Long
uir€'ctiv€'s may extend to several lines. Continuation lines are
inoicateo by a plus sign (

+
) typed in column one. The continuation

may be madf': anywoere that a blank is allowed. for examt?le;

.fORi"!
( [

III L58 II j73 'PAGR' £I III j

+
[

III L58 II 'PAGE' Pili J
)

Altnougn the examples in this writeup will usually soow directives
typed entirE'ly in upper case, upper and lower case le'.:.ters may Of':
intermixea.

Every directivp begins with the name of tnp command, for instance
uMARGIli". Top name can always be aboreviatPa '.:.0 torpe letters, and in
fac'.:., only '.:.hf" first tnr!?e letters are examinf'd

oy Prose. The name
may oe followed oy a parame'.:.er, ou'.:. in '.:.he aosence of a parameter,
defaul t values are USE'd. There are four forms for '.:.he parameter:

1) Toe absf'ncp of any parameter.
2) A sin'.,]lE' numeric value.
3)

'i'Oe remainder of toe directive line.
4) A specifica'.:.ion enclosed in parenth!?SeS, whicn consists of

descriptors d@finea by the directive itself.

When a num€'ric val UP is r!?quir@d (for a paraJi'lf>ter or as part of a
descriptor), an eX?licit positive integer may be given. Io many
directives, a r@la'.:.ive value may be USE-C. Tois is indicatea oy a plus
or minus sign oeEore the integer, and indicates +.::.nat the old value
soould be incremented or aecrempnted oy a certain amoun~. In toe
following example, '.:.oe lef'.:. margin is set to 11:1and '.:.oe rigo'.:. mar~in

+'::'0 70. Tnen, tne margins are squeezed '.:.ogetner oy 5 charactE'rS on
oo'.:.n Slaes.

.MARGI.i( Llil R711

.I'IAkGIC'l( L+5 R-5

Controllinq tne formattinq Environment

Tne formatting environment is aefined to be all the options and
specifications tha'.:. direct Prose as it produces formatted output from
unforma'.:.ted input. The concepts that make up the formatting environ-
ment can be loosely grouped into six areas, and tnere are direc'.:.ives
'.:.0 control each one:

1) ItlPUT controls '.:.ne meaning and treatinent of cnarac'.:.erS
'.:.ne inpu'.:. file.

2) OuTPUT describes toe type of output device for wh ich the
forma'.:.ted resul'.:. is int!?nded.

3) FuM specifies tOe format of the page into which the running
text will oe insertf;ld. This includes where to ?rint titles,
iooters, and the like.

4) MARGIli sets the left and rignt inargins.
5) .i'ARAGRApH descrioes special ac'.:.ions for the beginning of

o:ach par ag r aph.
6) OPTIUN controls the rpst of the miscellaneous optionstnat

affect tOe text formatting process.

Of tnese six groups, tne INPUT, MARGIN, OP'rION, and. PAi<AGRAPrJ settings
are likely to be changed often tnroughout the tex'.:.. There will
prooaoly oe a small numoer of differen'.:.sf"ttings, and. it wiu be-
convenient to be aole to resume ola settings. To accomooate these
needs, a simple device is availablefor tnese four direc'.:.ives.

wnen setting the options controlled oy these directives, tOe
following syntax is used:

.directivename( parame'.:.ers

::~~:ng~~e F~;r~~:~:~~e:
consist of

.MARGI~ (
L5 R69

)

key letter followed oy option

SE"ts toe left mar;in to 5 and tne right to 616. Eacn ti.tle one of tnese
four directives is processed, Prose saves tne new values in a ~

ouffer. There are ten keep buffprs (numoered i! tnr.ougn 9) associated
wi'.:.npach of topsP directives. A Keep pa~ametermay be used to
specify wnicn buffer to use, out if not specifipo, tne- values are
saved in tne numerically next ouffer.

For example:

Old values may oe recalled by using '.:.ne following form:

.direc'.:.ivename

. MARGI~
sets tne mar3ins to toe values '.:.hat were s~ored in Keep ouffer 5.

tnatIf no parameter is specif iPd, tne values are set to those
were stored io thp numerically prpvious keep ouffer. Since thl'>
nu,noer is automatically incremented When the parentnesis form is
and automa'.:.ically decremented wnen no parameter is given, tne
buffers can oe USPd as a stack.

Keep
used
keep

.i-tARGlr-/( L0 R71(1
)

.JolARGI~( Lll:1 R616
)

In tne previous exainple, the last MARGIN direc~ive resets tne margins
to thair previous values: left i:i and rignt 711.

.MARGIN

Short D:£.rec'.:.ive Taole

Directive
~
CUMJojEN'r
COUNT
FORM
IliDENT
INPUT
I.iX
LI"rEAAL
MARGIN
OJ?'rIuli
OUTPUT
PAGE
PAAAGRA.i'ri.
RE.3E:T
SELECf
SlIP
SORTIlljDEX
SUBTITLE

TI'rLE
UN DENT
wEOS

Mpaninq (ac'.:.ion)

oreaK ]ustifica'.:.ion

no ac'.:.ion
set page count
aefine page format
inden'.:. following line

se':. inpu"'_ parameters
s'.:.ore inuex en'.:.ry
prin'.:. literal tex'.:.
se'.:. marg ins
set options
set output parameters
eject to top of page

set paragrapning params
rese'.:. airec'.:.ive defaults
select pages to pr int
sKip ou'.:.put lines
sor t and pr int ind@x
set the suo title

se'.:.the main title
unaent following 1 ine

wr ite end of section

Break
--.-

parameter
-nonl"-
remaindpr
numeric(

numer ic( )

remainder
remainder( )
( )
( )-
nUffier ic{
(
{

numer ic( )

remainder
remainder
numpr ic
-none-

of 1 ine

or numer ic
of line
of 1 ine

or numpr ic
or numer ic

numpr ic

of 1 ine
of 1 ine

The direc'.:.ivesmarked witn an asterisk
(

."

) cause a Justifica-
tion ore-ak Defore they are processed, since they affect the filling
and Justifying environment.

dRz:;AK

( ) indicates that the parameter is enclosed in parentheses
ano is ciescribed in detail along wito the description oi 'tne dir€'ctive
itself.

COMMeNT

Causps a Justification br€'aK.

PrOse treats the- remainder of top directive line as a comment,
Le. it is ignored. The COMMENTdirective allows you to incluoe in
tne sourcp of your document information '.:.hat will not be pr in'.:.eo on
tne formatted copy.

COU~T number
COUNT

Sets tOE' page counte-r. orne nu..neric parameter can be relative.
For example, ".COUN'r +1" increme.nts tne page nUinber oy one. In tne
abspnce of a parameter the defaul t is to se'.:. tne page number to one.

FOR.M
(

parame'.:.ers
)

V coar

OefiM!s the page format, incluaingtitles, footers, date/titne,
ana '.:.he top and bo'.:.tom of tOe page. The argumen'.:. consists of
parampters, followed oy (if appropriatE') an optional field wid'.:.n. For
pxample "T;)~" prints the 'title in a field of 311:' cnaracters. TE'xt
lines are ouilt oy '.:.hE' FORM directive from left to right, starting in
the.first printaole cOlumn, although the taobing specifica'.:.ion may oe
usee to alter tnat. The following taole aescrioes tne fORM. specifi-
cations '.:.nat are available.

kev coar
C
D.Ln
Pi

s
-r
w

meaninq oefaul t
24 nour clack as hh.mm.ss (15.37.58)
raw date as yy/mm/dd (781162/13)
nice date as dd Mi1unyy (13 Feo 78)
fill in n lines of running text
cur rent page number, f selpcts the form

i:'l or n araoic numerals (default)
L upper case letter
1 lower case letter
R Upper case roman numerals
r lower case rOman numerals

sUbti tle
main title
wall clock

field widtn
a
a
9

3
(tne fiela
widtn will
be expanded
if neededJ

its length
its len.,tn

a

!~..
"

I
In,

as hh;rom AM (3:37 PM)
or nh:mm PM

tao fOrward or bacKward to absolutecolumn n
print literal text
print literal text
print an end of line
print -n- ends of lines
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def ine top of page
definE? bottom of page

default form:
.FORM

( (
/1 T 162 E /1/ L56 II f33

'-

I
f'~:l

' -'
III J

)

'fnefORM directive is processed interpr@tivplj. Tois means toat
toe fotjfla':. is [E'-Scannpo as !:'acn paqe of outflU'.: is proDuced, so
cnanging oop of tOe ':.itle buffers witn ':.ne 'l'ITLB or; SUBTl'rL£
directives will change toe title or si.lotitlE" on ':.he M'xt page.

The top of page definition is USf'Q for spveral '.:oiogs. By usLo.]

':.ne OUTPUT directive, you can requpst Prose to send a page ejec':. to
toe output dpvice When it reacnes toe top of a page. You can also
request Prose ':.0pause at toe top of eaCh pagE' to allow you to cnan~e
paper. At the end of tne documpnt, Prose does one la5'.:.pagt> eJf'ct,
in':er?re':.ing ':.np FORM speciEica~ion until it reacnes ':oe '::.op of page.

Toe oottom of page specifica':.ion is Where Prose incre,ilen':-.s '::.ne
pa,:!e nu,l1ber, so if you pr int '::.ne i?agp nUlilOP:: OO'::.h oefore ana after >-.oe
oo'::.tom of I?a~e defini'::.ion, you will gE't two differen'::. numoers.

1'::. is easy (once
fancy page formats.
pr in': thE' page nu,iloer
left of even pages.
with ':wo

n [
"5 ana two

you understand the E'ORM dirE"c':ive) to producE"
For exam;>le, you can desiq"n a FORM toat will

a': the rignt of odd numo@rea pag@s, and a': toe
Tnis is done with a FORM toat definE"s two pages

n J "s:

.FORM( [
II T 162 E III L56 II 163 'PAGg' Pili

+
[

II T 162 E III L56 II 'PAGE' Pili

In
th':' ab::>ence,o~ a parameter, no special page formaUing is

donp. Th~S lS slmllar to a FORM consisting of a single L specifi-
cation deflnin.; an infinite number of lioes ppr page. In tois mooe,
toe PAGe oirE"ctive acts as thougn there are 5 lines l@ft on toe page.

I~Df.NT numoer
hjDt:l~T

InOE"nts tne following line oy a cE?rtain nUmoer of spaces. In tne
aosence of a parameter, thE" default is 5.

INf>UT ( par ameter s
INf>UT number
INPUT

. The INPuT directive is uspd to define the input environlilPnt, tnat
lS, tOe intE':prp':'7tion of cnaracters on

':ne inpu': file. TnE' l?ara'iI-etprs can be glven 1n any ordpr, and consist of a
kF'Y lett€"t followPdby a value. Thp following table summarizE'S tnE' parameters.

key letter
B
C
D
H
K
U
W

mpaninq
pxp.l ic it olank character
casp shift cnaracter
directive escape cnaractpr
nypnenation cnarac':er
k€'pp
underlinp cnaractp[
input iJto

~
coaracter
Character
char acter
charac':E'r
numbE'r
cnaracter
numoer

nul
next

nul
15,

If a sj?ecification is no': given, its value is not cnan.;pd. Top
default valuE' istheonptnat ill DP set. if ':.he KPy letter is ~iven
OJ i':.s@lf, ana is also toe valup tna': is assignpd "'hpo ProsE' oP9insprocessing.

B: ThE> explici': olank cnaractpr indicates a clank t.oa': f'rosp should
no':. tamper wi~.n~us~cross natcn ( .) is spPc1.ti..a as
tot" explicit blank:

.IL,.PUT( dt )

thE'n two wOrds that are se-para.tE'd DY an pxplicit clank:

Mr.iSmith

will npVtH be split from one line to the next, .and flrose will
fill olanks in between tne words to Justify a line.

c: The case snift ~ ,nus': oe used to create mixed-case outl?ut
from uppE'r-casE'-Only lnput. Wnen a case snift cnaracter is
specifipd. Prose automaticallyshifts all upper case letters to
lower casE". To specify an upper case letter, one of two metnoas
ma~ oe useo. Tne first rnptnod is to surround letters witn tne case
sOlft characters, causing a Shift-up and shift-down. Since mos':
upper case letters are at the beginning of a word (following a
b~aok), ':ne second method, called stutter iog, is to douole tOE'
fnst character of toe word. The fallowing example demonstrates
top production of mixed-casE' output from upper-case-only input.

Input to Prose:

.1tlI?UT( C )

TTHE MM()CKTTURTLE WENT ON..
"w"

£. HAD TrlE BEST OF EDUCATIONS--HI FACT, WE WEI~T TO
SCHOOL EVERY DAY--"

-..I' E...
dEEi'll TO A DAY-~CHOOL, TUu," SAID AALICE. CoU

NEED.'\1'TBE SO PROUD AS ALL THAT."
w...ITH

E.<'l'RAS?" ASKED THt:: ~MOCt< TTUR..l'LJ::, A
LLT'rLE AI~XI0USLY.

Y"ES," 6AID AALICE: "wi. LEARNt:D FFRE.~Crl Ai'lD HUSIC
"""A"ND WASHING?"SAID Tdt: NMOCKTTUf<.'l'Lt:.

.
C"ERTAIJ.IlLy NOT" SAID AALICE, INDIG1~A~'IITLYA..ri TTHEN YOURS wASN"l' A REALLY GOOD SCrlOOL," 'sAID TrlE

;~~~j{ TTUR'rLE 1.'\1 A TONE OF GREAT RELHF. ""N"vW, A"r "OURS",
bAD, AT Ttli. END OF

'l'HE SILL, F..RENCH, MUSIC, "AND
wASt1hIG--" EXTAA....

Output from Prose:

Tn~ Mock 'fur':.le wen':. on.
"Wenad tne Dest of pducations--in fact, we went ':.0scnool every day--"
"I'VE Oeen to a day-scnool,too," said Alice. "You
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nf'E'<.1n'toe so proud as all tna':."

"with extras?" aSKea toe ,'lack Turtle, a little
anxiously.

"Yes," said Alice: "we learnea FrE>nch ana music."
"And wasning?" saict tnE> M.ock Turtle.
"Cprtainli" not" saia Alice, indi~nan':ly.
"An Tnen yours wasn't a rE'ally gooo scnool," said

tne MOCK 'rurtlp in a tonE' of -:lreat re>lie>f. "NOW, at
OURS, tney nad, at tnp end of tne Dill, 'frencn,music,
AND ~ASrlII'\1G-- extra.'"

At first glance, toe stuttE'::in~ metnod may seem clumsy, out
experience snows that it is reasonably easy to get used to. '1'0
enter words toat alre-ady have a douole letter at tnp beginning
{liKe llama and oops}, mprply precpde tne wora wito two casp snift
characters, causing a snif':-up/snift-down { LLMIA and 00PSI.
Keep in mind that tne casp snift cnarac'::pr dops no':.

nppo to be USF'd
unless you want to creatp mixed-case outpu>-. from upppr-case-only
inenlt. It is recommende>d tha": if possiole, you use mixpu-case
input to create mixE'd-casp output.

D: Tne dirpctive escapE' charact@r is thP cnaracter you typE' in the
first column of an input line to flag it as a directive line.

ri:'rhp hypnenation cnarac~pr is USE'd to definp nypnpnation I?oin~s
witnin woras. Somet1mes a long woro will cau~e Inany 01anK3 to Of'
insertE'd to Justify toe preceding linE'. f>ros€' will nypoenate sucn
a word if you nave defined tnE' syllable oounariE's witnin toat word.
OE course, not all the syllable oounories oeE'a op specified, onli
tnose wnere you want Prosp to OE' aole to split a wora. For
E'xample, if tne nYPhenation cnaracter is set to toP slasn (

I J,
you might typP "syncopation" as "syn/co/i?a/tion". Prose will
insprt a nypnen ( - ) only wnen tne characters on botn SlapS ot tne
nypnena~ion point arE' lE'ttE'rs. You mign~ type "nype.r-ac':ivp" as
"nyper-/active", ano Prosp will split ':o@ word, if necessary,
wi':nout adding a superfluous hypnpn. If Prosp is forcpd to insprt
,nor-e blanks tnan a certain toresnolJ (Sf't witn th€" uPTIO,~ dirpc-
tive), it will issuE' a messa-]E' suggps':ing tnat YOLl inspr~ nypnpn-
ation characters.

K: ThP ~ parametpr explicitly spE'cifies which KPep buffer snould De
uspd to store toe opw input options. Tne defaul': is to use> tne
nUffi@!"ically npx': ouff@r.

U: rE'xt surrounopo oy tnE' undf'rline charac':p!" will oe undprlinea.
131ani<.s are not underlined, ou': pxplici~are.

Tne ~ widtn is uspd to specify now many cnarac':prs will De reaa
from eaCh inpu".:. linf'. If your 1nput linps navp sE'qupncing
information a': ~hP rigot of each line, you will npe.,] to set to€'
wia>-.n '_0 an appropriatP valup.

IrilX ':px':

Enters thp rpmainopr of ':hp lin€' togetner wi':h toP current pag@

numoer as an inaf'x pntry. Tnis means tnat as thp format':ea tpx,:

mi-jra':es from
pagp to pagp, tne resulting indpx will alwais oe

cor !"e>ct.

LITERAL >-.px~

prints tne remainder of tn@ linp on tnE' outJ?ut tile. Tne special
procpssing for upper/lower case, unaerlining, and literal olanKS is
pE'rfOrjl1ed on thp text of the parampter, and toen i': is printE'd as a
single ou'::.pu~ linp. Tnis Ol..ltpu~ line is !?rintpd inaependpntli of
filling and Justifying and page formatting prOCesSE'S; it is trans-
parpnt to tnp usual ProsE' formatting and is not counted as an nutpu':
line. TnE' LITI::AAL directive is USE'ful for prodLlcing special printer
control cnaractprs. For example,

. LITERAL T

se~s a print Of'nsity of B lines per inch on somE' CDC linf' printPrs.

MARGlI'l
(

parameters

MARGll>1 numo@r
MARGI.'\1

Tne margin dirf'ctive is uspd to set tnp left and rigot mar-jins
for filling and Justifying. Tne l ft marqin is tne numopr of lE'aoin~
spacps oefore tOE' first printed cnaractE'r, and tne riCint :nar.:jin is toP
column numoer of the last printed cnaracter. Tous suotracting to€'
If'ft margin from toe right margin gives tOE' numopr of printed colulilns.
Tne parameters may bE' given in any oroer, and consist of a KPy lettpr
followed oy a valu€'. ThP fallowing taDle lists toP parame':e>rs.

KpV letter meaninQ

Kf'el?
left mar,:! in

ri-:in': mar~in

~ dpfaul':
numDer ~
numb@r a
numoer 7rJ

r€'lative allowpd
no

yes
yes

If a sl?E'cification is no': givE'n, its valuE> is not cnangpo. rn....
QPfault valup is tne one toat will OE'

spt if toP
~""i

lettpr is givpn
by itsplf, ana is also ':oe valup that is assigoPQ W(1PO ProsE' of'g~ns
processing.

Top
~ paramE'':E'r explicitly specifif's woico i<;t"E'p buffer snoul.:!

be USE'd to s~ore tne nt"w margins. Tn@ uefaul':. ~s to USP ':np
numerically nex': ouffpr.

OP"rIO,'\1
(

parameters

~ numoer
OPTIOl'\1

All tne miscpllanpous options that afff'c': ':ne tex".. fo[ma':'::n~
pt'OCE'SS are gathered togetner in tot" OPTI0N ditPc':ivp. ThPse op,:ions
are summarizeo in the following taole. E'or sw~':.cn options,

"."
lS on

and "_n is off.



direct - (bre. ( BREAK )

com, { COMMENT
cou.

( COUNT )

frm.
( FORM )

indo
( INDENT )

inp. ( INPUT )

inx, ( INX )

lit, ( LITERAL )

mar, ( HARGIN )

opt, ( OPTION )

out.
( OUTPUT )

pag. ( PAGE )

par, { PARAGRAPH
res. ( RESET )

sel, ( SELECT )

ski.
( SKIP )

sor, ( SORTINDEX
)

sbt.
( SUBTITLE )

ttl. ( TITLE )

undo
( UNDENT )

weo, ( WEOS )

exc.
{

EXCEPT (USED BY RESET)
ill, ( ILLEGAL

)
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1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
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PROSE
-

A TEXT FORMATTING TOOL.

J. p. STRAIT. 77/06/05.

COPYRIGHT (C) 1977, 1979.

ALL RIGHTS RESERVED.

PROSE IS A FORMATTINGPROGRAM,DESIGNED FOR DOCUMENT

PREPARATION. IT IS WRITTEN IN PASCAL AND IS IMPLEMENTED IN SUCH

A WAY AS TO ENCOURAGE TRANSPORTATION BETWEEN DIFFERENT HARDWARE AND

DIFFERENT OPERATING SYSTEMS.

PROSE WAS DEVELOPED IN THE SPRING OF 1977, AND DRAWS

VERY HEAVILY FROMTYPESET, A FORMATTINGPROGRAM WRITTEN BY MICHAEL
HUCK. TYPESET. WRITTEN IN COMPASS (THE CDe 6000/CYBER SERIES

ASSEMBLY LANGUAGE), WAS IN TURN BASED ON EDIT-RUNOFF. THUS PROSE

IS ONE OF THE MANY DESCENDANTS OF RUNOFF.

COMPLETE EXTERNAL DOCUMENTATION IS AVAILABLE.. AND IT IS
MAINTAINED IN PROSE FORM. REFER TO THAT FOR AN OVERVIEW OF PROSE.

IN STRIVING FOR PORTABILITY. THE DECISION WAS MADE TO

REPRESENT TEXT INTERNALLY IN ASCII. THIS MEANS THAT TO TRANSPORT
THIS PROGRAM. ONE INPUT ROUTINE AND ONE OUTPUT ROUTINE MUST BE

REWRITTEN TO TRANSLATE BETWEEN THE HOST CHARACTER SET AND ASCII.

OTHER SYSTEM DEPENDANT DETAILS SUCH AS THE DATE AND CLOCK FUNCTIONS

MUST BE CONSIDERED FOR TRANSPORTATION OF THIS PROGRAM. ALL AREAS
WHICH NEED ATTENTION WHEN CONVERTING THIS PROGRAM FROM THE CDC 6000

VERSION ARE MARKED WITH NULL COMMENTS IN COLUMNS 69-72.

TinS VERSION OF PROSE READS AND WRITES THE CDC ASCII 63

CHARACTER SET. IF YOU RUN SOME OTHER CHARACTER SET. YOU MAY WISH

TO CONVERT THE INPUT/OUTPUT ROUTINES TO PROCESS THAT CHARACTER SET.

III
112
113
114
115
116
117
118
119
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
150

J151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182

96 183
97 184
98 185
99 186
100 187
101 188
102 189
103 190
104 191
105 192
106 193
107 194
108 195
109 196
110 197
III 198
112 199
113 200
114 201
115 202
116 203
117 204
118 205
119 206
120 207
121 208
122 209
123 210
124 211
125 212
126 213
127

~~~
216
217
218
219
220

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

proJ;tram prose(inflle.output+.input/);

const

infinity - 1000;
maintitIe - true;
maxinxiength - 60;
maxiwidth - 200;
maxkeep - 9;
maxmargln - 200;
maxnumberwidth

""
20;

maxowidth - 200;
maxpage - 999;
maxshift - 50;

maxsk1p - 100;
maxspli t . 20;
maxstringlength - 222;
min - 10;
subtitle - false;

LARGEST NUMBER + 1
}

TITLE IND tCATOR
}

MAX LENGTH OF INDEX ENTRIES

MAXlMUN INPUT WIDTH }

MAXIMUM KEEP VALUE
}

LARGEST RIGHT MARGIN
}

MAX NUMBER OF DIGITS IN A NUMBER
MAXIMUM OUTPUT WIDTH }

MAXIMUM PAGE NUMBER
}

MAX OUTPUT SHIFT
}

MAXIMUM SKIP COUNT
)

MAXIMUM NUMBER OF SPLIT POINTS

MAX LENGTH OF TEXT LINES
)

GENERAL REASONABLE MIMIMUM

SUBTITLE INDICATOR
}

CERTAIN CONSTRAINTS ARE APPLIED TO THE MINIMAX VALUES.

TO ELIMINATE ARRAY OVERFLOW CHECKS AND OTHER ERROR CHECKS:

MAXSTRINGLENGTH
>'"

MAXIWIDTH+ MAXNUHBERWIDTH+ 2
MAXMARGIN <- MAXSTRINGLENGTH -2
(EVERYTHING) < INFINITY
(EVERYTHING) > (REASONABLE)

THE ASCII CHARACTER SET;

nul -
soh -
stx -
etx .
eot -
enq

-
ack -
bel -
bs

-
bt

-
If-
vt

-
ff-

0-
1;
2;
3-
4-
5-
6;
7;
8;
9;
10;
11;
12;
13;
14;
15;
16;
17;
18;
19;
20;
21;
22;
23;
24;
25;
26;
27;
28-
29;
30;
31;

two -
three -
four -
five -
six -

seven -
eight

-
nine -
colon -

semic olon -
less -

equal
-

greater
-

question.

blank.
exclaim -
dquote

-
hash .

dollar -
percent

-
ampersand

-
squote

-
lparen .
rparen

-
star

-plus
-

comma
-

minus -
period

-
slash -
zero -

so
-

si-
dle -
dcl -
dc2 -
dc3 -
dc4 -
nak -
syn

-
etb -
can -
em

-
sub -

fs
-

8s -
rs

-
us

-

ascii - 0.. 127;

32; at -
33;
34; b -
35;
36; d -37; e .
38; f -
39; g

-40; h -41; i -42; j
-43; It-

44; 1 -45; II.-46; n -
47;
48; p

-49; q
-

50; r -
51;
52; t -
53;
54;
55;
56;
57; y

-58;
59; lbracket-
60; backs lash .
61; rbracket-
62; caret -
63; underscore-

64; grav
-65; amalla .

66; amallb
-67; smallc
-68; smalld.

69; smalle .
70; smallf -
71; smallg -
72; smallh

-
73; smal11

-
74; smallj

-75; smallk -
76; small! -
77; smallm -
78; smalln -
79; amallo .
80; smallp

-
81; amallq

-
82; smallr-
83; smalls -
84; smallt .
85; smallu

-86; smallv
-

87; smallw
-

88; smallx -
89; smally -
90; smallz -
91; Ibrace-
92; verticalbar-
93; rbrace-
94; tilde -
95; del -

asciix - 0.. 255; THE TYPE ASCII IS EXTENDED FOR INTERNAL USE

IN THE FOLLOWING MANNER;

C + 200B INDIGATES THAT C IS UNDERlINED.

asc1iZhost -
packed ~

c ; char;

chr74 ; boolean;
chr76 ; boolean
!:!!!!!;

EXTffiNAL CHARACTER
)

IF A 74 ESCAPE IS REQUIREO
IF A 76 ESCAPE IS REQUIRED

charclass - oacked ~
digi t : boolean;
formchar boolean;

ZERO..NINE )

C.D.E.L.P.S, T. W.HASH.LBRACKET.RBRACKET,
SLASH.DQUOTE.SQUOTE.RPAREN.BLANK }

B.C.D.H.K,U.W.BLANK }

A..Z,SMALLA..SMALLZ }

K.L.R.BLANK }

N .SMALLN. L. SMALLL.R. SMALLR.BLANK
E.F,J,K.L.M,P,R.S,U.BLANK }

E.P.S.U.W,BLANK }

C.I.K,N.P ,U .BLANK
PLUS,MINUS )

DQUOTE.SQUOTE }

L.H,P,R. S,BLANK

input char
letter
margin char
numform
optlonchar
output char
paragraphch
plusorminus
quote
sortinxchar
end;

: boolean;
: boolean;
: boolean;
: boolean;
~ boolean;
: boolean;
: boolean;
; boolean;
; boolean;

: boolean;

ch3 - nacked arrav[l. .3].2iasciix;

chl0 - nacked arrav[1..10] .Qf asciix;

TRE FOLLOWING ARE NOT DIRECTIVES. BUT IT IS CONVENIENT
TO INCLUDE THEM IN THIS TABLE.

ast,
Ipt,
ajt,
lIt);

ASCII TERMINAL
)

LINE FRINTER
)

ANDERSON/ JACOBSON TERMINAL

ILLEGAL
)

dirset - .!!! 9.i direct;

inputsettings - nacked ~
defined : boolean;
b,c.d.h.u ascii;
w : O. .infinity
~;

pinxentry - jinxentry;
inx.entry - record

x : nacked array[l. .maxinxlength] .Qfasciu;
xl : integer;

{ LENGTH OF ENTRY
}

xp : integer; { PAGE NUMBER
}

next : pinxentry
end;

marginsettings - nacked record
defined: boolean;
l.r : O. -infinity
end;

numberform - (numeric .upperalpha.loweralpha .upperroman .lowerroman ,

nonumbering) ;

optionsettings - nacked ~
defined : boolean;
e.f.l.m,p,r.u : boolean;
j.a ; O..infinity
m;

paragraphset tings - nacked ~
defined: boolean;

O. .infinity;
ascii;
-infinity. .infinity;
numberform;

p O..infinity;
a O. .infinity;
w : O. .infinity
end;

remember - O..maxkeep;

8pUtpoint - nacked~
point: O. .infinity; { POSITION OF SPLIT POINT WITHIN WORD

)

inpnt : O. .infinity; { POSITION OF SPLIT POINT WITHIN IHLINE

~._-

( )
( )
( )
( )
( )
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hypnt : boolean { SPLIT POINT REPRESENTS POSSIBLE HYPHEN
end;

221
222
223
224
225
226
227
228
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
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330

pstring - packed array {l. .maxstringlength] .2iasciix;

string- array {1. .maxstringlength]..Qf
{ STR (1).C ALWAYS - "

}

packed record
c ascih; {CHARACTER}
Dbl : O. .infinity { IF C-' "

NUMBEROF BLANKS. ELSE CHARWIDTH
end;

.sc

asc74

ase 76

badjustify
blankcount
b lankl1ne
carriagecontrol
casech
class

charwidth
dirch
directl1ne
directs

eject
endofinput
ensure2
errornl
errorn2
errors
errorsmall
errorl
errorlO
eol
explici tblank
fill
firsterror
form
formindex
formlength
f ormnext
formnlength
gaps

host

hyphen

iochar
iocoIuum
inti Ie
inlength
inline
inwidth
inxbase
inxlast
keepinp
keepmar
keepopt
keeppar
leftjustify
leftmargin
linecouDt
linenumber
linenums
lockeddent
lowercase
lowerdir
months

moreonleft
multipleblanks
nblaoks
nehars
newinline
newoutline
newparagraph
ngaps

niceda te
ns pli ts
nwords
numbering

numberwidth
outlength
outline
outwidth
pagenumber
parachar
paracount
para page
paras kip
pause
printerrors
rawclock
rawdate
rightjustify
rightmargin
saveinp

8aveaar

: srrav [char] Qf ascii;
{ CONVERT DISPLAY CODE TO ASCII

: array [char] .2!.. ascii;
( CONVERT 74 ESCAPE COOE TO ASCII

: arrav[char] Qf ascii;
{ CONVERT 76 ESCAPE CODE TO ASCII

: integer;
{ J OPTION }

: integer; { ACCUMULATEDBLANK OUTPUT LINE COUNTER
: boolean; { BLANKOUTPUT LINE INDICATOR

}

: ascii; {FOR LINE PRINTEROUTPUT
}

: ascii; {C INPUT }

: arrav[ascii] Qf charclass;
( CHARACTER CLASSIFICATIONS

)

: integer;
{

CHAR WIDTH IN PRINTER UNITS
: ascii; {D INPUT }

: boolean;
{ INPUT LINE IS A DIRECTIVE

: arrav[direct] Qf ch3;
(

DIRECTI VE NAMES
)

: boolean; { E OUTPUT }

: boolean; { INTERNAL EOF INDICATOR
: boolean;

{
P OPTION

}

: integer;
{ ERROR IN NUMBER

}

: integer;
{ ERROR IN NUMBER }

: boolean;
{ ERRORS IN THIS PROSE RUN

: boolean; { NUMBERIS TOOSMALL }

: asciix;
{ ERROR TEXT }

: chlO; {ERROR TEXT }

: boolean; { INTERNAL EOLN INDICATOR }

: ascii; {B INPUT }

: boolean; { F OPTION }

: boolean;
{ FIRST ERROR ON THIS LINE

: pstring;
{ FORM BUFFER }

: integer; { CURRENT FORM POSITION
: integer; {

FORM LENGTH }

: pst ring ; { FORM FOR NEXT PAGE }

: integer; { LENGTH OF FORMNEXT }

: array[O. .maxstringlength] £f 1. .maxstringlength;(
POINTERS TO WORD GAPS

)

: array{asciiJ .Q!. ascii2host;
( CONVERT ASCII TO OISPLAY CODE

8scii; {R OPTION }

asciix; { CURRENT INPUT CHARACTER }

integer; { CURRENT INPUT COLUMN }

text; {PROSE SOURCE INPUT FILE }

integer; { LENGTH OF CURRENT INPUT LINE
string; { CURRENT INPUT LINE }

: integer; {
W INPUT }

: pinxentry;{ BASE OF INDEXENTRY LIST
: pinxentry;{ LAST INDEX ENTRY }

integer; { CURRENT INPUT KEEP BUFFER }

: integer; { CURRENT MARGIN KEEP BUFFER }
: integer; { CURRENT OPTION KEEP BUFFER }

: integer; { CURRENT PARAGRAPHKEEP BUFFER
: boolean; {

L OPTION }

: integer; {
L MARGIN }

: integer; { OUTPUTLINE COUNT (WITHINPAGE) }
: integer; { INPUT LINE COUNT (FOR ERRORMESSES)
: boolean; { LINE NUMBERS EXIST ON INPUT FILE }

: integer; { I/U PARAGRAPH }

: boolean; { FORUPPERTO LOWERCASECONVERSION
: boolean; { LOWERCASEFLAG IN DIRECTIVES }

: array[1..12] gf ch3;( MONTH NAMES )

: boolean; { INDICATOR FOR JUSTIFYING
: boolean; {

M OPTION }

integer; { BLANK COUNT ON INPUT }

integer; { WIDTHOF OUTPUT LINE }
: boolean; { BEGIN INPUT LINE INDICATOR }

: boolean; { BEGIN OUTPUT LINE INDICATOR }

: boolean; { BEGIN PARAGRAPHINDICATOR }

integer; { NUMBEROF WORDGAPS }

: chlO; {DATE AS YY KMMDO }

: integer; { NUMBEROF SPLIT POINTS IN WORD
integer; { NUMBEROF WORDSIN OUTPUT LINE

: numberform;
(

N PARAGRAPH
)

integer; { N PARAGRAPH }

integer; { LENGTH OF OUTPUT LINE
string; { OUTPUT LINE }

integer; {
W OUTPUT }

integer; { CURRENT PAGE NUMBER
ascii; {F PARAGRAPH }

integer; { PARAGRAPHCOUNTER
integer; {

P PARAGRAPH
}

integer; { S PARAGRAPH }

: boolean; {
P OUTPUT }

: boolean; { E OPTION }

: ch10; {CLOCK TIME AS HH:MM:SS
: chlO; (OATE AS yy/MM/OD )

: boolean; { R OPTION }

: integer; { R MARGIN }

: .I..I.!!.Y.[remember].2!. inputsettings;
(

INPUT STACK )

: arrav[remember] .2!. marginsettings;
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331
( MARGIN STACK )

332 saveopt : arrav[remember] ..Qfoptionsettings;
333

( OPTION STACK
)

334 savepar : array {remember] 2i paragraphsettings;

335
( PARAGRAPHSTACK

)

336 selection : Dacked array [0. .ma.xpage] 2f boolean;

337
( SELECT DIRECTIVE SETTING

338 shift : integer;
{ S OUTPUT }

339 shiftup : boolean;
{ U OPTION }

340 space : integer;
{ S OPTION }

341 splits : arrsv[l..maxsplitl 2f splitpoint;

342
{ SPLIT POINTSWITHINWORD

343 tendnaltype direct;
{ OUTPUT TERMINAL TYPE

}

344 text : string;
{ FOR BUILDING FORM SPECIFICATIONS

345 textindex : integer;
{ CURRENT TEXT POSITION

}

346 text length : integer;
{ LENGTH OF TEXT

}
}

347 title : array [boolean) .2f pstring;
)

348
( TITLE AND SUBTITLEBUFFERS}

349 title length : array [boolean] £f integer;
)

350
( TITLE AND SUBTITLELENGTHS}

351 underavdil : boolean;
{ U OUTPUT }

}
352 underchar ascii; {U INPUT

}

353 underlining : boolean;
{ UNDERLINING FLAG }

}
354 underdir : boolean;

{ UNDERLINING FLAG IN DIRECTIVES
355 wallclock ch1D; {CLOCK TIME AS HH:MMAM

}

356 word string; {CURRENT WORD
}

357 wordlength : integer;
{ LENGTH OF WORD }

358
359
360
361
362
363
364
365
366
367
368
369 -procedure error( n : integer

); forward;

370 procedure validate( .y.!!: num : integer;
371 min,max.err : integer); forward;
372 Drocedure reinitialize( which: dirset

); forward;

373
374
375
376
377
378
379
380
381 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
382
383 GENERAL UTILITY
384 ------
385
386 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
387
388
389
390
391 ASCIICHAR - CONVERT LITERAL HOST CHARACTERTO ASCII.
392
393
394 function asciichar{ ch : char ) : ascii;
395 be.ln

(
ASCIICHAR )

396 ascHchar:"" asc [ch] { }

397 end
( ASCIICHAR );

398
399
400
401
402 UPPER - CONVERTALPHABETIC CHARACTERS TO UPPER CASE.
403
404
405 function upper( ch : asc!ix ) : asciix;
406 beoln

(
UPPER

)

407 !!. class[ch] .letter
408 ~ !!. ch >- smalla
409 ~ upper :- ch - 32

410 else upper :- ch
411 e~upper:- ch
412 end

(
UPPER );

413
414
415
416
417 LOWER - CONVERT TO LOWER CASE IF ALPHABETIC.
418
419
420 function lower( ch : 8sciix) asc1ix;
421 beoln

(
LOWER )

422 !!. class [ch] .letter
423 then !!. ch <- z
424 then lower :- ch + 32
425 else lower :- ch
426 e~lower:- ch
427 end ( LOWER );

428
429
430
431
432

(
NUMFORM - DETERMINE THE NUMERIC FORM.

433 .
434

*
PABAH CH - N. SMALLN,L, SMALLL.R, SHALLR.

435 ERR - ERROR IF 8AD NUMERIC FORM.
436
437
438 ~ numfonn( ch : ascii;err : integer ) : numberform;
439 beoln ( NOMFORM )

440 11. class [ch] .numform

------
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441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550

n,
smalln
1
smalll
r
smallr
blank
end

else begin error I

~
{

NUMFORM };

numform :,. numeric;'
numform :=

upperalpha;

numform :- loweralpha;

numform :- upperroman;

numform :,. lowerroman;

numform := nonumbering

:...chi error(err); numform := numeric end

CONVERTNUMBER
-

CONVERT NUMBER FROM BINARY TO TEXT.

PARAM STR
-

OUTPUT STRING.

LEN - LENGTH OF OUTPUT STRING.

NUM - NUMBER TO CONVERT.

FW - FIELD WIDTH OF NilltBER.
FORM- FORM OF CONVERSION.

'Orocedure convertnumber(.y.!.!. str : string;.y!!. len : integer;
num,fw : integer; form: numberform );

.Y!.!.
digi t : array [1. .maxnumberwidth] .2iascii;{ DIGITARRAY )

nextnum integer; {
FOR DECOMPOSITION

xl.x2 : integer; { LOOP INDECES }

{
SENDl - SEND ONE DIGIT..

* PARAH DIG - DIGIT TO SEND.

proced~ sendl( dig: asci! );

bedn
{

SENDI }

if xl < maxnumberwidth
then beRoin xl

:'"
xl + 1;

digit [xl] :
'"'

dig
end

end
{

SEND1 };

bedn
{

CONVERTNUMBER
}

xl :- 0;
~form..Q.f

numeric : repeatnextnum:- numdiv 10;
sendl(num - 10

*
nextnum + zero);

num :. nextnum
.H!!.!!.!. num ... 0;

loweralpha.
upper alpha : r~Deat num :- num- 1;

nextnum :-num di v 26;
sendl(num - 26 ~extnum + a);

num :- nextnum
~ num ... 0;

lowerroman.
upperroman : beRin while num >,. 1000 ..!!2.

beRin sendl(m); nUm :- num - 1000~;
if num >- 900
then bedn sendl(d); sendl(m); num :.. num - 900 end

else if num >= 500
thenbedn sendl(d); num :- num - 500 end
else 1£ num >,. 400

thenbedn sendl(c); sendl(d); num :- num - 400~;
while num >= 100 do

bedn sendl(c); ~m :20 num - 100 end;

.!! nUm >- 90
then beRin send 1(x); sendl(c); num :- num - 90 ~
else if num >- 50

thenbedn sendl (1); num :- num - 50 ~
else if num >- 40

thenbeRin sendl(x); sendl(1); num :- num - 40 end;
while_ num >= 10 !iE.

beRin sendl(x); nUm :- num - 10 end;
if num , 9
then bedn send I(i); sendl(x); num :- num - 9 end

~ .!!.. num >- 5
then be~in send I (v); num :- num - 5 end
else.!!.. num

>-'"
4

then bedn sendl(i); sendl(v); num :- num- 4 end;
while num >.. 1 do

bedn sendl(i);num :,. num - I end
~;

nonumbering:

lin1;n + fw > maxstringlength then fw :- maxstringlength - l@n;

for x2 :- x1+1 to fw do

bedn len :.. l~ + 1;
with str [len] do

bedn c :-blm1k;
obI :-charwid th
end

end;

.!!.. Len + xl > maxstringlength then xl :- max8tringlength - len;

.!!. form.!.J!. [numer1c.loweralpha.upperalpha]
then for x2 :- xl downto I do

bedn Len
:'"

len ~ -
with str [len] do

begin.!.!. form--=- loweralpha
then c :- digit[x2]+ 32

~ c :- digit[x2];
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nbl :.. charwidth
end

end
else for x2

:""
I to xl do

bedn len
~'"

len+ 1; -
with str {len] do

beldn .!.!. form --; lower roman
then c :,. digit{x2] + 32

else c :- digit[x2];

n~" charwidth
end

end
end { CONVERTNUMBER};

551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605

606
607
608
609
610
611
612
613
614
615

{

&16
*617
*618

619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658

659
660

SHIFTSTRING
-

CONVERT STRING TO UPPER/LOWER CASE.

CONSIDERING STUTTERING AND CASE SHIFT.

procedure shiftstring( y!!. str : string; y!.!. len : integer;

.!!!. lcs : boolean
);

var
htch ascii;
oldch ascii;
oldoldch ascii;
xl.x2 integer;

bedn { SHIFTSTRING }

oldch :-blank;
oldoldch :.. blank;

xl :- 0;

x2 :=
1;

if len >-
1

then if str[l].c-parachar
thenbedn xl :- 1; x2 := 2 end;

for x2 :- x2 to len do
bedn intch:; lower(str[x2].c);
.!! intch - casech

then Ice := not lcs
else if intc~ oldch
th;nlf (oldoldch ...blank)and class [intch] .letter

thenbeRin str [xl].c :- upper(intch);
lcs :

""
true

end
else beldn xl

:'"
xl + l;

if lcs
then str (xl].c:= intch

else str(xl).c := upper(intch)

end

~bedn xl:- xl + 1;
if lca
then str [xl].c :-

intch
else str [xl].c :- upper(intch)

end;

oldoldch :- oldch;
oldch : -

intch
end;

len :.. xl
end

{ SHIFTSTRING };

INTERNAL CHARACTER
}

PREVIOUS INTERNAL CHARACTER

PREVIOUS PREVIOUS CHARACTER

LOOP INDICES
}

UNDERSTRING - SET UNDERLINED CHARACTERS IN STRING,

CONSIDERING UNDERLINE CHARACTER.
THIS IS ALSO DONE IN READPSTRING.

Drocedure understring( var str : string;var len : integer;
~ uln : boolean "')"';

var
i'ntch

xl,x2
bedn {

xl :- 0;
for x2 :- 1 to len do

bedn intch-;-- str[;21.c;
if intch - underchar
then uln :-not uln

else bedn x~- xl + 1;
if (lntch <> blank) and uln
then str(xl].c :- intch +
else str[xl].c :- intch

e~
end;

len :- xl
end { UNDERSTRING };

: ascii;
: integer;

UNDERSTRING
)

{ INTERNAL CHARACTER
{ LOOP INn ICES

)

128

JUSTIFY - LEFT JUSTIFY. RIGHT JUSTIFY. AND/OR CENTER
AN OUTPUT LINE.

orocedure justify;
const

floor
cieling
var
fC : real;
ib integer;
nb integer;
ng : integer;

bedn ( JUSTIFY )
ng :-ngaps - 1;
nb :- (r1ghtmargin - nchars)

if leftjustify
then bedn !!. rightju8tify

- 0.0;
- 0.9999;

MAKES TRONC DO FLOOR
)

HAKES TRUNC DO CIELING

TO SELECT FLOOR OR CIELING
INSERT 8LANKS

)

NUMBER BLANKS (TOTAL)
}

NDMBER GAPS (ACTUAL)
)

*
charwidth;
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661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695 (

696 .
697 .
698 *699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715

716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753 (

754 .
755 *756 .
757
758
759
760
761
762
763
764
765
766
767
768
769
770

~ beldn !i moreonleft
then fc :- floor
else fc :- ciel1ngj

f~g :- ng downto 1 do

beRin ib :- trundfe +nb / og);

with outline[gaps[og]] do obI :- obI + ib;
nb:'" nb - ib -
lli

end
end

else with outline[gaps (O]] do

!!.. rightjustify -
then ob! :- obI + nb
else obI :- obI + trunc(nb 2)i

moreonle£t :

""

not moreonleft

end
{ JUSTIFY};

- - -- - - -- - - - --- --- - - -- -- ----
OUTPUT

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

WRITEl - WRITE ONE CHARACTER, DO CONVERSION FROM ASCII
TO THE HOST CHARACTER SET.

PARAH CH... CHARACTER TO WRITE.

procedure writel(ch : asciix );

beldn
{ WRITE 1 }

with host[ch mod 128] do
beldn!!. chr74 -

then write(chr(60»
else if chr76
th;n-;rite(chr( 62»;

write(c)
end

end { WRITEl };

ENDLINE - TERMINATE AND COUNT AN OUTPUT LINE..

procedure endline;

beRin
{

ENDLlNE
}

.!f selection[pagenumber]

then if blankline
"th;nblankcount :- blankcount + I
else writeln;

.!f l1necount <> infinity ~ linecount

end
{

ENDL INE
} ;

:.. linecount - 1

WRITEBLANKLINES - WRITE ACCUMULATED BLANK LINES.

procedure writeblanklines;

be Kin
{

WRITEBLANKLINES
}

blankline :- false;

!f terminaltype
-

lpt

then while blankcount
>- 2 do

beKin .!! selection[pagenumj;';r] then write("O');

blankcount :
-

blankcount
-

2;

if line count <> inUni ty then linecount :
-

linecount + 1;

;tidl1ne -
~;

while blankcount > 0 do
bedn blankcount :- blank count - 1;

if l1necount <> in Unity then Iinecount :- linecount + 1;

endl1ne

.!ill!
end { WRITEBLANKLINES};

WRITESTRING - WRITE A STRING TO THE OUTPUT FILE.

PAl!AM STR
- STRING TO \/RITE.

LEN.. LENGTH OF STR.

procedure writestring( y!!. str : string; len : integer);

.Y!!.
xl,x2,x3 : integer;
understr : string;
lunderchar : asc11;

be Kin { WRITESTRING }

if selection [pagenumber]
then be Kin while (str [leD].c -blank) and (len >

I)
.!!!!

~n :-le~; -
if str[len].c - blank then len :- 0;

blankline :- (len

'"'

O)~ (carriagecontrol - blank),

!!. not blankl1ne -

GENERAL INDEX VARIABLES }

UNDERLINING FOR THIS STRING
LOCAL UNDERCHAR }
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771
772
773
774
775
776
777
778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
795
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798
799
800
801
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803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
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826
827
828
829
830
831
832
833
834
835
836
837
838
839
840
841
842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
870
871
872
873
874
875
876
877
878
879
'880

~ begin writeblanklines;

1!. underchar <> nul

~ beldn x2 :- OJ

for xl
:'"

1 to len do with str [xl] 4.Q.

if odd(c di;- 128)--
then begin understr[x1J.c := underscore;

understr[xl] .obl :- charwidth;

c :- c
-

128;

x2
:'"'

xl
end

else bedn understr [xl].c :- blank;

understr[xl] .nbl :,. nb!
end;

if (x2 <>
0) and underavail

then begin lunderchar :

'"

underchar;

underchar := nul;

writestring(understr,x2)
j

uoderchar :- lunderchar;

~ terminaltype
E.i

ajt,

ast : write1(cr);

lpt : bedn writeln; carriagecontrol
:- plus .£!!!!

end
end

end;
str[l].nb! :- str[l).nbl + shift;

!f terminaltype

'"

lpt ~ write1(carriagecontrol);

!!. explici tb1ank <> nul
then for xl :- 1 to len do with str [xlJ do
ifc -

explicitblank - - -
then bedn c :- blank; nbi

:'"'
c.harwidth end;

if shiftup -
then for xl

:'"'
1 to len do

Str[~.c. :- upp;r(str[XlJ.c);

.!!. terminaltype,. ajt

~ bedn x2 :- OJ
for xl :- I to leD do

ilih str[xl]do -
"""ifc. <> blank

then bedn .ll.x2 <> 0
then bedn x3 :- x2 div charwidth;

1!.
(x2 mod charwidth

'"'

0) and (x3 <
5)

~ for x3 :
-

I !.Q.x3 4.Q.write I (blank)

~ beRin writel(esc); writel(x);

writel{x2 div 100 + zero);

write1(x2 div 10 mod 10 + zero);

writel(x2 mod 10 + zero)

end -
end;

x2 :,. 0;

write I (c)

end

~ x2
:'"'

x2 + nbl
end

else .!..Q£xl :
-

1 .!.Q.len £.Q.

with atr [xl] do

U-c
-

blank-

"then for x2 :
-

1 to nbI do
--;;!t;I(blank)- -
else write1(c);

carriagecontrol
:""

blank;
atr[l] .obl :- str[l] .nbl

- shift
end

end
else blankl1ne :,.false

end
{

WRITESTRING };

ADVANCEFORM - ADVANCE FORM TO NEXT L SPECIFICATION.

procedure advanceform.;

var
Ch

formch
fw
t1
which
xl

ascii
;

: asciix;
: integer;
: integer;
: boolean;
: integer;

KEY CHARACTER
}

CURRENT FORM CHARACTER }

FIELD WIDTH OF CURRENT ITEM
LOCAL TITLE LENGTH }

WHICH TITLE (MAIN, SUB)
GENERAL INDEX }

NEXTCH - ADVANCE TO NEXT FORM CHARACTER.

procedure nextch;
begin { NEXTCH }

formindex :- (formindex mod formlength) + I;
formch :- form[formiDdex]
end

{
NEXTCH };

NUMBER - READ A NUMBER FROM THE FORM.

pARAH DEF
-

DEFAULT NUMBER.

function number( def : integer) : integer;
y!!.

: integer; { NUMBERBEGIN BUILT
bedn

(
NUMBER }

.!!. c.1ass[formc.h] .digit
then be2in num:- 0;

repeat num :- num
*

10 + formch - zero;

if num >- infinity ~ num:- infinity-I;

--- --
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881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900
901
902
903
904
905
906
907
908
909
910
911
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946
947
948
949
950
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990

nextch
until !lQ.! class [formch] .digit;
number : - Dum
end

else number :- def

~
{ NUMBER };

{
FIELDWIDTH - READ OPTIONAL FIELD WIDTH SPECIFICATION... PARAH DEF = DEFAULT FIELD WIDTH.

* KIN'" MINIMUMFIELD WIDTH.

procedure fieldwidth( def ,min : integer);
beKln { FIELDWIDTH}
fw :.. def;
!i formch ... colon

~ bedn nextch;
fw :- number(def)
end;

if fv < min then fv :.. min
-;;d { FIELDWiDTH};

SEND! - SEND ONE CHARACTER TO THE TEXT LINE.

PARAH CH... CHARACTER TO BE SENT.

procedure sendl (
ch : asciix );

bedn { SENDl }

textindex :.. text index + 1;
if textindex + shift > maxowidth
then bedn textindex := 1; errod-I) end;
text {textindex].c :- chi
text [text index] .obi

:""
charwidth;

!f textindex > textlength then textlength :- textindex
end { SEND! };

{ SENDIO - SEND UP TO 10 CHARACTERSTO THE TEXT LINE,. DETERMINING FIELD WIDTH... PARAM CH

'"
10 CHARAC'l'ERS.. DEF - DEFAULT FIELD WIDTH.. KIN"" MINIMUMFIELD WIDTH.

procedure sendlO{ ch : chlO; def,min : integer );

var
~ : integer; INDEX INTO CH }

be.in
(

SENDI0 )

fieldwidth{def ,min);
if fw < def
then { SEND RIGHTMOST FW CHARACTERS }

for xl := def-fw+l !2. def £Q. sendl{ch[xIJ)
else { SEND LEADING BLANKS AND ALL DEF CHARACTERS

beidn ill xl :.. 1 1Q. fw-def ££ send 1(blank);
ill xl :- 1!.2. def ££ send1{ch[x1J)
end

end { SEND10 };

WRITETEn - WRITE TEXT BUFFER.

procedure vri te text;
bedn { WRITETEXT }

writestring{text, textlength);
endl1ne;
text1ength :- 1;
textindex :- 1
end { WRITETEXT };

WAIT - WAIT FOR OPERATOR ACKNO\ILEOGEMENT.

HEAVILY SYSTEM DEPENDANT.

procedure wait;

.!I..2.! ch80 - packed array[1..80J Q[ char;

:!!!. C8 : ch80; {CURRENT CONTROL STATEMENT

9;in nextch;

belitf n { WAIT }

.!!. terminal type - lpt
then beidn csimage (cs);

writeln{"PM ",cs)
end

~ bedn writel{be1);
writeln{chr{O),chr{ 11»;
writeln{chr{O).chr{ 6),chr(0).chr( 1»;
readln
end

end
{ WAIT };

{ )
{ )
{ )
{ )
{ )
{ )
{ )
{ )
{ )
{ )
{ )
{ )
{ )
{ )
{ )
{ )

991
992
993
994
995
996
997
998
999

1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1013
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100

beldn { ADVANCEFORM }

ch :- upper(form[formindex]);

.!i not class [ch] .quote then nextch;

!!. class [chI .formchar
~ ~ ch &

c : sendI0(rawclock,8.0);
d : sendlO{rawdate,8,0);

: sendlO(nicedate.9,O);
: beidn !i text length > 1 then writetext;

l1necount :- number(l)
~;

: bedn.!i (formch - colon) .Q!. (formch

""

blank)
then ch

:""
n

else bedn ch :
'"

formch; nextch ~;
fieldwidth{3,O) j

convert number (text, textindex,pagenumber ,fw,numform{ch,-4»;

!!. textindex > textlength ~ textlength : - textindex
end;

s,
t : beldn which :- (ch -

t) .£!: (ch

'"
smallt);

tl
:""

title1ength[whichJ;
fieldwidth{tl,O) ;

!i fw < tl

~
{ SEND LAST FW CHARACTERS }

ill xl :- tl-fw+l 1Q. tl ££ send1 {title [which] [xl])
.!.ill

{ SEND LEADING BLANKS AND ALL TL CHARACTERS }

bedn for xl :.. I ..t2. fw-tl .4Q. sendl(blank);

ill xl :""
11Q. tl i!.Q. sE:!ndl(title[which] [xl])

m
££2.;

w : sendI0(wallclock,8,O);
hash : bedn xl :

""
number( 1);

~ textindex < xl ££ sendl(blank);
textindex :- xl
~;

Ibracket : bedn 1!. textlength > 1 ~ writetext;
!!. selec tion [pagenumber]

then be~in 1!. eject

~ bedn blankcount :- 0;

.!!.. terminal type .. Ipt
~ carriagecontrol

:'"
one

else write I (ff)

end
else !f terminal type <> lpt

~ writeblankUnes;

1£ pause then wait
;;\d; -

.if formnlength > 0
~ be~in form :c formnext;

formlength := formnlength;
formindex : - 0;
reveat nextch .!!.!!!!! formch - lbracket;
nextch;
formnlength :- 0
end

en~
rbracke~ : bedn if textlength > I then write text .

pagenumber :-pagenumber + 1; -
.

validate (pagenumber, O.infini ty-l.-3)
end;

slash: ill xl :- 1 ..t2.number(l) ££ writetext;dquote.
equote : reoeat nextch;

while formch <> ch do
bedn sendl(formch"')";
nextc h

n:::~h ;

.!f formch . ch ~ sendl{ch)
.!!!!ti! fo rmch <> ch;

blank :
.@

~ beldn errod :e ch; error(-2) ~
~

{
ADVANCEFORM };

BEGINLINE - BEGIN OUTPUT LINE, ADVANCE FORM AS NECESSARY.

procedure beginline;
.!!!.

fix : integer; LOCAL COPY OF FORMINDEX }
fnl : integer; LOCAL COPY OF FORMNLENGTH

beein (
BEGINLINE )

!f Unecount <- 0
then { MAKELINECOUNT > 0

beRin fix : - fonnindex;
fnl :- formnlength;
repeat

.!f fnl <> formnlength
~ bedn fix : - formindex;

fnl :- formnlength

.d:::~eform
until (Unecount > 0) ~ «fix - fonnindex) ~ (fnl . 0»;
.u.. linecount <- 0

then { BAD FORM
beRin error(-5);

linecount :- infinity
end

end;
blankline :- true
.!m!!

{ BEGINLINE };
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1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
llS6
llS7
llS8
l1S9
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
117l
1172
1173
1174
1175
1176
1177
1178
1179 {

1180 .
1181
1182
1183
1184
118S
1186
1187
1188
1189
1190
1191
1192
1193
1194
119S
1196
1197
1198
1199
1200
1201
1202
1203
1204
120S
1206
1207
1208
1209
1210

WRITENULL
-

WRITE A NULL LINE.

proc.edure writenul1;
beiliu

{
WRITENULL

}

beginline;

writestring(outl1ne, 1);

endline

.!!!!
{

WRITENULL };

SKIP - SKIP OUTPUT LINES.

procedure skip( n : integer);

:!!!. xl : integer;
beRin {

SKIP }

.!i n > linecount then n : - liaecaunt;
for xl :- 1 to n do writenull
end

{ SKIP}; -

WRITELINE - WRITE THE OUTPUT LINE.

procedure writeline;
bedn

{
WRITELINE

}

beginline;

wri testring (outline, outlength) ;

endline;

!!. space <> 0 then skip(space);

outlength:-1;
outline[l) .obl :- leftmargin

* charwidthi
Dehars :- leftmargin;
awards :- O.
ogaps ;- 0;
gaps{O] ;- 1;
newoutllne ;- true

end
{

WRITELINE };

PAGE - CONDITIONALLY PRODUCE A PAGE EJECT.

procedure page( n : integer );

bedn
{

PAGE
}

!!. Haecaunt < n
then repeat while linecount

> 0 ~ writenull;

while (form[formindex]
<> lbracket) and (Hnecount

advance form

unUl form[formindex] -lbracket
else .!i Hnecount -

infinity ~
..li 5 < n ~

skip(5)

~
{ PAGE };

<-
0)

!!2.

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

INPUT

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

NErrcHAR - ADVANCE TO THE NEXT INPUT CHARACTER, AND

CONVERT FROM NOST CHARACTER SET TO ASCII.

procedure writenull;

{. READLINE - READ AN INPUT LINE, CONVERT INTO ASCII,

CONSIDERINGCASE SHIFT AND UNDERLINING.

procedure readline;
vor
utch : char;
intch : ascii;
xl,x2 : integer;

bedn {
READLINE }

newinline :- true;
xl :- 0;
while !!.9.l eoln{infile) Am! (xl < lnw1dth) ~bedn read{infile,extch);

xl :- xl + 1;
ll. !!.9.leoln{infile)

then !i ord(extch) - 60
!h!A beRln lntch :- asc74 [infllei] ;

get(1nfile)
end
else .li. ord(extch} - 62
!h.!!! bedn iatch :- .8c76 [infllei] ;

get(1nfile)

EXTERNAL CHARACTER }

INTERNAL CHARACTER
}

GENERAL INDEX VARIABLES
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1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
122S
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
125S
12S6
1257
1258
1259
1260
1261
1262
1263
1264
126S
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278

} 1279
} 1280
} 1281
} 1282
} 1283
}

:~:~
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
130S
1306
1307
1308
1309
1310

} 1311
} 1312
} 1313
} 1314
} 1315
} 1316
} 1317

{

} 1318 .
} 1319
} 1320

end
else intch :

'"

ase {extch]

~ intch :- ase [extchJ;
inline[xlJ.c

:'"
intch

i:~~~e[Xl+l].C :- blank;

for x2 :- 1 to xl+1 do inline[x2] .abl :- charwidth;

.!l.inline[lJ~ -dirCh
then bea.in directline

:= true; lowerdir :- true end
else directline :- dlrectline and (inline[l].c ;lus);

!!.. casech <> nul

then!!. directline

then shiftstring (lnllne,xl ,lowerdir)

else shiftstring (inline,xl ,lowercase);

!!.~> 1
then while (inline[xlJ.c

-
blank) and (xli)

i2~:~-1; -
ifxl

-
1

then if inline[xl].c... blank
~nx1 :- 0;

inlength :
-

xl;

readln(infile) ;

first error :- true;

end
(

READL INE
) ;

bedn
{

NEXTCHAR
}

incolumn :.,incolumn + 1;

!!.. incolumn > inlength
then if eol

then!:£. eof(infile)

then endofinput :- true

else beRoin readline;

iacalumn :- 1;

if l1nenums

then bedn .!l. class [inline (lJ .c) .digi t

~ beRin linenumber :.,0;

repeat linenumber :- linenumber 11:10 +
inline [incalumn].c

-
zero;

incolumn :- incolumn + 1
until not class [inline[incolumn] .c] .digit

end;
incolumn :- incolumn + 1
end

else linenumber :- linenumber + 1-

e~""
incolumn > inlength;

!i eol
~ inchar :- blank
else inchar :.. inline[incolumn].c

end
else be~in eol :

""

true;

inchar :... blank
end

else-inehar :- inline[iacolumn].c

end
{

NEXTCHAR
} ;

NEXTLINE - ADVANCE TO BEGINNING OF NEXT INPUT LINE.

procedure nextline;

be.in
(

NEXTLINE
)

incolumn : - inlength + 1;

eol :- true;

nextcba r

end { NEXTLINE };

- - - - - - - --- --- - -- - - - -- -- - - - --
DIRECTIVE PROCESSING

-------
- - - - - - - - - - - - - - -~ - - - - - - - - - - - - - - - --

BREAK - CAUSE A BREAK IN JUSTIFICATION.

procedure break;

bedn
{

BREAK
}

if not newoutline
then beRin !i not (leftjustify and rightjustify)

then justify;

writel1ne

end;
underlining :- false;

newparagraph :- true

end { BREAK };

INUNDERT - SCHEDULE AN INDERT OR UNDENT.

PARAH INUN > 0 FOR INDENT,

< 0 FOR UNDENT.
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1321
1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399
1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430

procedure inundent{ inun : integer);
bedn { lNUNDENT }

break;
nehars : - lef tmargin + inun;

if nchars < 0 then nehars :- 0;
~tline[l] .nbl~nehars

*
eharwidth

end { lNUNDENT };

INPSAVE - SAVE INPUT SETTINGS

procedure inpsave;
bedn { INPSAVE }

valida te{keepinp. O,maxkeep ,1151);

~ saveinp [keepinp] .4Q.

beRin defined
:""

true;

b :- explicitblank;
c :- casech;
d :""

dirch;
h :- hyphen;
u :- underchar;
w :- inwidth
end

end { INPSAVE };

INPRESTORE - RESTORE PREVIOUS INPUT SETTINGS.

procedure inprestore;
bedn { INPRESTORE }

validate (keepinp. O.maxkeep.1151);
with saveinp [keepinp] .4Q.

if defined
then beRin explicitblank :- b;

if casech <> c
then beRin caseeh :.. c.

lowercase
:'"'

casech <> nul
end;

dirch
:'"'

d;
hyphen :.. h;
underchar

:'"'
u;

inwidth :- w
end

e1.S";error{l105)
endT INPRESTORE}.

HARSAVE - SAVE MARGIN SETTINGS.

procedure marsave;
bedn { MARSAVE }

validate (keepmar .O.maxkeep.151);
.!!.!.!h savemar[keepmar] .4Q.

bedn defined :- true;
1 : = leftmargin;
r

:""
rightmargin

end
end { MARSAVE };

KARRESTORE - RESTORE PREVIOUS MARGIN SETTINGS.

procedure marrestore;
bedn { MARRESTORE }

val idate {keepmar . O,maxkeep,151);
with savemar [keepmar] .4Q.

if de fined
then bedn leftmargin :- I.

rightmargin :- r
end

e1.Se error(105)
end{ MARRESTORE}.

OPTSAVE - SAVE OPTION SETTINGS.

procedure optsave;
bedn { OPTSAVE }
validate (keepopt ,O.maxkeep. 251);
with saveopt [keepopt] .Q..Q.

beRin defined :- true;
e :c printerrors;
f :- fill;
j

:""
badjustify;

1 :- 1eftjustify;
:- multipleblanks;
:- ensure2;
:- rightjustify;
:- space;

u :- shiftup
end

end { OPTSAVE };
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1431
1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
1466
1467
1468
1469
1470
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1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
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1488
1489
1490
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1492
1493
1494
1495
1496
1497
1498
1499
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1501
1502
1503
1504
1505
1506
1507
1508
1509
1510
1511
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1530
1531
1532
1533
1534
1535
1536
1537
1538
1539
1540

OPTRESTORE - RESTORE PREVIOUS OPTION SETTINGS.

procedure optrestore;
heRin { OPTRESTORE}
validate(keepopt ,O,maxkeep, 251);
with saveopt [keepopt] .&Q.

if defined
then bedn printerrors :.. e;
fill:~ f;
badjustify :- j;
leftjustify :- 1;
multipleblanks :- m;
ensure2 : - p;

rightjustify :- r;
space :... S;
shiftup :- u
end

~ error(205)
end { OPTRESTORE };

PARSAVE - SAVE PARAGRAPH SETTINGS.

procedure parsave;
bedn { PARSAVE }
valida te(keeppar.O,maxkeep. 351).
~ savepar[keeppar] .42.

beRin defined :- true;

c :-0; {
IT IIOULD SEEM THAT THIS IS SUPERFLUOUS }

f : - parachar;

i :- lockeddent;
n :- numbering;
p :.. parapage;
s

:""
paras kip;

w : - numberwid th
end

end { PARSAVE };

PARRESTORE - RESTORE PREVIOUS PARAGRAPH SETTINGS.

procedure parrestore;
be$tin { PARRESTORE }

validate{keeppar.O,maxkeep, 351);
with savepar [keeppar] ~

if defined
then beR-in paracount : - c;

parachar : - f;
lockeddent :- i;

numbering :.. n;
parapage :-

p;

paras kip :- s;
numberwidth :- w
end

else error(305)
endT PARRESTORE };

DIRECTIVE - PROCESS ONE DIRECTIVE

procedure directive;
var
"dir

fullword
word
wordlength
xl,x2

direct;
: chl0;

ch3;
integer;

: integer;

CURRENT DIRECTIVE }

CURRENT DIRECTIVE WORD }

3 LETTERS OF CURRENT DIRECTIVE WORD

LENGTH OF CURRENT DIRECTIVE WORD }

GENERAL INDEX VARIABLES }

NExrCH - ADVANCE TO NEXTCHAR, CONSIDERING CONTINUATIONS.

procedure nextch;
bedn {

NEXTCH }

nextchar;
.!1 eol .!!!Q.(infHej - "+")
~ bedn nextchar;

inchar :- blank
end

end {
NEXTCH };

(
SIIITCH - DETERMINE A SIIITCH OPTION, CONSIOERING

* THE DEFAULT..
* PARAM DEF - DEFAULT.

function 8witch( def : boolean) : boolean;
~ SIIITCH

}

!i class [inchar] oplu8ormlnu8
then beJtln switch :- inchar . plu8;
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~
{ READPSTRING };

1541
1542
1543
1544
1545
1546
1547
1548
1549
1550
1551
1552
1553
1554
1555
1556
1557
1558
1559
1560
1561
1562
1563
1564
1565
1566
1567
1568
1569
1570
1571
1572
1573
1574
1575
1576
1577
1578
1579
1580
1581
1582
1583
1584
1585
1586
1587
1588
1589
1590
1591
1592
1593
1594
1595
1596
1597
1598
1599
1600
1601
1602
1603
1604
1605
1606
1607
1608
1609
1610
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650

nextch
end

else swl tch :., def
end { SWITCH };

CHARACTER - DETERMINE A CHARACTER OPTION. CONSIDERING
11: THE DEFAULT..
*

PARAHDEF - DEFAULT.

function character( def : ascii) ascii;
bedn { CHARACTER}

if inchar <> blank
then be2tn character :- inchar;

nextch
end

else character :- def
end { CHARACTER};

NUMBER - DETERMINE A NUMERIC OPTION. CONSIDERING

*
THE DEFAULT AND THE PREVIOUS VALUE..

* PARAH DEF .. DEFAULT.
*

LAST.. PREVIOUSVALUE,IF < 0 THEN

*
RELATIVEFORM IS NOT RECOGNIZED.

*
HIN - MINIMUMALLOWEDVALUE.

*
MAX .. MAXIMUMALLOWEDVALUE.

*
ERR - ERRORNUMBER (IF OUT OF RANGE).

function number( def,last.min,max,err: integer) : integer;

.Y!!.
num integer; { NUMBERBEING BUILT
sign ascii; {PLUS OR MINUS SIGN

bedn
{

NUMBER }

1£ class [inchar] .plusorminus and (last >.. 0)
-'then beRin sign

:'"
inchar; n;;ct'ch end

else bedn sign
:'"

plus; last :- O~d;
ifdass {inchar] .digit -
then beRin num :& 0;

repeat num
:""

num
*

10 + inchar - zero;

.!f num >- infinity then num :... infinity - 1;
nextch

.!mill not class [inchar] .digit
end

else num :- def;
.!f sign" plus

~ num :0=last + num
.!..!.!£.num :- last - nu11l.;

.!f num < 0 then num :- 0;
validate(num~min~max,err) ;
number :- num
end { NUMBER};

READWORD - READ THE NEXT D IRECTI VE WORD.

procedure readword;
var
~ : integer; { LOOP INDEX
beRin { RFADWORD}
wordlength :- 0;
while class [inchar] .letter do

beRin wordlength :- wordle;gth + 1;
.!f wordlength

<'""
10

~ beRin fullword [wordlength] :'""
inchar;

.!f wordlength <- 3 then word [wordlength] :- upper(inchar)
~;

nextch
end'

for ~1 :- wordlength + 1.!2 10..!!2. fullword[xl] :- blank;
ill xl :-= word length + 1.!2 3 ..!!2.word[xl] :- blank
~

{ READWORD };

(

.

....
READPSTRTNG - RFAD A PSTRING UNTIL A TERMINATOR CHARACTER.

PARAH STR
-

PSTRING TO BE READ.

LEN - LENGTH OF PREDEFINED PORTION OF STR, UPDATED
TO NEW LENGTH.

ENDC
- TERMINATOR CHARACTER.

procedure readpstring( .!!.!. str : pstring; var len integer;
endc : ascii ); -

bed.
{

READPSTRTNG }

underdir ;- false;
~ (inchar <> endc) and not eol do

beRin ll. iochar - underchar -
then underdir :- not underdir
else ll. len < maxstringlength
ill!!. beR-in len :- len + 1;
if underdir
then str(1en] :- iochar + 128

else Btr [len] :- inchar
.!!!~!.;

next ch
.!!l!!

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

1651
1652
1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677
1678
1679
1680
1681
1682
1683
1684
1685
1686
1687
1688
1689
1690
1691
1692
1693
1694
1695
1696
1697
1698
1699
1700
1701
1702
1703
1704
1705
1706
1707
1708
1709
1710
1711
1712
1713
1714
1715
1716
1717
1718
1719
1720
1721
1722
1723
1724
1725
1726
1727
1728
1729
1730
1731
1732
1733
1734
1735
1736
1737
1738
1739
1740
1741
1742
1743
1744
1745
1746
1747
1748
1749
1750
1751
1752
1753
1754
1755
1756
1757
1758
1759
1760

LOOKUP - LOOK UP THE DIRECTIVE WORD.

PARAH FIRST - FIRST ACCEPTABLE DIRECTIVE WORD.
ILLEGAL - LAST+l ACCEPTABLE DIRECTIVE WORD.

function lookup( first,illegal : direct) : direct;

.!!.!:.
d direct;
beRin {

LOOKUP
}

directs[illegal]:= word;
d :... first;
while (directs[d] (1)
- (directs (d] [2)

(directs [d] (3)
d :.. succ(d);

lookup :.. d
end { LOOKUP};

{ LOOKUP LOOP INDEX }

o word[I}) or
o word[2]) ~
o word{3}) ~

INPUT - PROCESS INPUT DIRECTIVE.

procedure inputd;
var
c:h : ascii; {KEY CHARACTER

}

bedn { INPUTD }

if inchar & Iparen
then bedn nextch;

keepinp :
=

keepinp + 1;
while Cinchar <> rparen) and not eol do

be£in ch := upper(incharF - -
nextch;

..
if class [ch] . inputchar

then case ch of
b: explicitblank := character(nul);

: beRin ch := character(nul);
if ch <> casech
then be£in casech := chi

lowercase := casech <> nul
end

~;
d : dirch

:""
character(period) i

h : hyphen :- character(nul);
k : keepinp :... nUmber(O,-I,O,maxkeep,1151);
u : underchar

:'"
character(nul);

w : inwidth :- number(l50,-I,min,maxiwidth,1l54);
blank :
end
else be£in error! :- chi error(llOl) .!!!i

.!lli!.;
!i iochar - rparen

~ nextch
elseerror(l102);

i;ps&ve
end

~ be£in .li class(iochar) .digit
~ keepinp :- number(O,-l,O,maxkeep~1151)
.!l!£. keepinp :... keepinp - 1;

inprestore
end

end{ INPUTD };

LITERAL - PROCESS LITERAL DIRECTIVE.

procedure Ii teral;

.!!!.
ch asciix;
i : integer;
litlength : integer;
litstring : pst ring;

be.in
{

LITERAL }

litlength
:'""

0;

"
readpstring (litstring ~li tlerigth, nul) ;
for i :- 1 !.Q. litlength do

bedn ch
:""

litBtring[iJ;
if ch - explicitblank
then write 1(blank)

else write 1 (ch)

end'
wri t;ln

~
{ LITERAL };

LITERAL CHARACTER }

LOOP TNDEX }

LENGTH OF LITSTRING }

ARGUMENTOF LITERAL DIRECTIVE

MARGIN - PROCESS MARGIN DIRECTIVE.

procedure margin;
var
-ch : ascii; {KEY CHARACTER }
be.in {

MARGIN }

.!i inchar
'""

lparen

!.h!!!. beRin nextch;
keepmar :- keepmar + 1;
while (inchar <> rparen) and not eol do

beldn ch :- upper(incharF - -
nextch;

---
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1761
1762
1763
1764
1765
1766
1767
1768
1769
1770
1771
1772
1773
1774
1775
1776
1777
1778
1779
1780
1781
1782
1783
1784
1785
1786
1787
1788
1789
1790
1791
1792
1793
1794
1795
1796
1797
1798
1799
1800
1801
1802
1803
1804
1805
1806
1807
1808
1809
1810
1811
1812
1813
1814
1815
1816
1817
1818
1819
1820
1821
1822
1823
1824
1825
1826
1827
1828
1829
1830
1831
1832
1833
1834
1835
1836
1837
1838
1839
1840
1841
1842
1843
1844
1845
1846
1847
1848
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861
1862
1863
1864
1865
1866
1867
1868
1869
1870

1f class [ch] .marginchar
ill!!. ~ ch .2i

k : keepmar
:""

number(O.-1,O.maxkeep~151);
1 : leftmargin

:""
numher(O,le£tmargin.O,infinity,O);

r : rightmargin
:'"

number(70,rightmargl0,O,lnfinlty,O);
blank :
end

£ill be~in error! :- ch; error(101) end

Mn~~Char - rparen

then nextch
elSe error(102);

v8fidate(rightmargin,min,maxmargin, 152);

validate(leftmargin.O, rightmargin,153);
marsave
end

~ bedn .!i class [inchar] .digit
then keepmar :.. number(O,-l,O,maxkeep,151)
else keepmar :- keepmar - 1;

marrestore
..El!!!!.;

Dehars :- leftmargin;
outline[lJ.nbl :- Dehars

*
charwidth

end
{

MARGIN };

OPTION - PROCESS OPTION DIRECTIVE.

procedure option;
var
~ : ascii; {KEY CHARACTER }

bedn { OPTION }

.!!. inchar
'"

Iparen

~ be~in nextch;
keepopt

:""
keepopt + 1;

~ (inchar <> rparen) ~ not eol A2.
bedn ch :.. upper(inchar);
nextch;

.!i class [ch] .optionchar
~~ch2.!..

e printerrors:R 8witch(true);
f fiE:"" switch(true);
j badjusttfy:- number(39-1,3,infinity,265) - 2;
k keepopt:R number(O,-1,O,maxkeep,251);
1 1eftjustify:'" switch(true);

multipleb1anks :R switch(true);
ensure2 :- switch(true);
rightjustify :a switch(true);
spaee := number(l,-l,l,3,266) - 1;
shiftup :- sWlteh(false);

blank :
end

~ beRin errod :'"'
eh; error(201) £ill!

end;

!i inchar ... rparen

~ nextch
~ error(202)j

opt save
end

~ bedn !!. c1ass(inchar] .digit
then keepopt :- number(O,-l,O,maxkeep,251)
~ keepopt :- keepopt - 1;

optrestore
end

end { OPTION };

OUTPUT - PROCESS OUTPUT DIRECTIVE.

procedure outputd;

.Y.!!.
ch : ascii; {KEY CHARACTER

bedn
{

OUTPUTD }

:!.f linecount < 0
then beRin !f inchar ... lparen

then beldn repeat nextch ~ (inehar <> blank) or eol;
readword; -

!!. wordlength <- 3
~ terminal type :- lookup(ast,ilt)

~ terminal type :.. ilt;
i!. terminaltype

'"'
ilt

~ bedn error(1009); terminal type :- aat ~j
~ termioaltype ..QJ.

aat . ,
lpt : carriagecontrol :- one;
aj t : ~...&.!.!l ~ iocha r .. blank do nextch;

charwidth :- number { 10 ,-I ,O-:tnfini ty, 1013);
.li not (charwldth 1!!. [10,12])

~ bedn error(lOI3);
charwidth :- 10
end;

charwidth :- 60 MY. charwidth;
outline[l] .nbl :- leftmargin

*
charwidth

£!!!!
end;

while (inchar <> rparen) and not eol do
bedn ch :- upper(inchar~ - -
nextch;
!!. class[chI .outputchar

then ease ch of
--;- eject :--;Witch(false);

pause :- switch(false);
shift :- number(O,-l,O,maxshlft,1064);
underavail :- switch(truc);
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1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

w : outwidth :- number(maxowidth,-1,O,maxDWidth,1054);
blank :
end

~ heRin errorl :- ch; error(lOOl) ~
end;

.!!.. lnchar - rparen
then nextch
else error(l002)j

shift :a shift
*

charwidth;
linecount :- 0
end

end
elSe error(l010)

end { OUTPUTD };

PARAGRAPH - PROCESS PARAGRAPH DIRECTIVE.

procedure paragraph;
va<
"""Ch : ascii; {KEY CHARACTER
beldn { PARAGRAPH }

savepar [keeppar].c
:""

paracount;

if inchar - Iparen

~ be~in nextch;
keep par :- keeppar + 1;
paracount :- 0;
while (inchar <> rparen) and not eol do

bedn ch :- upper(inchar)"; - -
nextch;

!!.. class [ch] .paragraphchar
then case ch of
7: pa;;count:- nUmber(O,-l,O,infinity,O);

f : parachar
:'""

character(nul);
i : lockeddent

:""
number(5,-l,O,rightmargin-min,355);

k keeppar:- number(O,-l,O,maxkeep,351);
bedn !!. not class [inchar] .digit

~ numbering := numform(character{blank) 9307)

~ numbering :... numeric;
numberwidth :""number<3,-l,O,maxnumberwidth9356)
~;

: parapage :- number(O,-l,O,infinity,O);
: paraskip

:'"
number(O,paraskip,O,maxskip,357);

u : lockeddent :- -number(O,-l,O,infinfty,O);
blank :
end

~ bedn errod :- ch; error(30l} ~
end;

.li inchar - rparen

then nextch
elseerror(302);

parsave
end
~ !f class [inchar] .digi t

~ be~in keeppar :- number(O,-l,09U18xkeep9351);parrestore;
paracount :- 0
end

else beRln keeppar :- keeppar - 1;
parrestore
end

end T PARAGRAPH };

READ FORM - READ THE FORM SPEC IFICATION TO THE FORM BUFFER.

procedure readform.;
var
Mbracket boolean;

quote : ascii;
IF NO LBRACKET IN THE FORM }

OUTER QUOTE CHARACTER FOR A STRING

ADDCB - ADD A CHARACTER TO THE FORM.

PARAH CH - CHARACTER TO ADD.

procedure addch ( ch : ascii );

beRin { ADDCH }

formnlength :- formnlength + 1;
formnext [formnlength] :- ch
~

{ ADDCH };

bedn { READFORM
formnlength :- 0;
nobracket :- true;
.!!. inehar - Iparen

then bedn nextch;
while (inchar <> rparen) ~!!2l eol A2.

beRin addch(inchar);
nobracket :- nobracket and (inchar <> Ibracket);

!i class[inchar] .quote -
.!!!£!! bedn quote :- inchar;

nextch;
readpstring(formnext ,fornmlength,quote);

.!!.. lachar - quote

1h!!!. next ch
.!!!!. error(403};

addch(quote)
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1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082
2083
2084
2085
2086
2087
2088
2089
2090

end
else nextch

end;
if inchar .. rparen

then nextch
else error(402);
i~brack.et then addch(1bracket)
end -
else linecount :- infinity

end
{

RFADFORM };

READINX
-

READ AN INOEX ENTRY.

Drocedure readlnx;
var
~dex : pst ring; {

indexlength : integer; {
p : pinxentry;{
xl : integer;

{

bedn
{

READINDEX }

indexlength :
-

0;

readpstring (index. Indexlength, nul) ;

~:w~:~~Xlength
> maxinxlength then indexlength ;- maxinxlength;

rlth pf .!Q.
bedn xl :.. indexlength;
xp :.. pagenumber;

for xl :- 1 to Indexlength .4.Q.x[xl] :- index[xl];

for xl :- indexlength+l !.Q.maxinxlength .42.
x(xi]

:- nul

end"

ifi~xbase .. nil
then inxbase~ p

else inxlastf.next ;- PO

inxlast :..
p

end
{

READINX };

INDEX BUFFER
}

LEICTH OF IHDEX
)

POINTER TO NEW INDEX ENTRY
GENERAL INDEX VARIABLE }

RESET
-

PROCESS RESET DIRECTIVE.

orocedure reset;
var
d direct;

except : boolean;
first : boolean;
which : dirset;

bedn
{ RESET }

.!!. iochar -lpareo

~ beRoin first :-true;
except : - false;

which :- [];

nextch;
while inchar <> rparen .!2.
if'inchar -blank

then nextch
~ if class[inchar] .leeter

thenbedn read word;
d :- lookup (bre,lll) ;
if d in [cou,frm,inp,inx,mar,opt,out,pag,par,sel,sbt,ttl]
then which :-which + [d]
;;:;; if d -exc
th;nlf first

"""'thenexcept :-true
else error(l211)

else beRin errorlO :- fullword;
if d - ill
then error(l206)

else error(l2l2)
end;

first :-false
end

else beRin errorl :- inchar; error(l20l); nextch end;

.!!. except then which :- [bre. .ill]
- which

end
else which :- [bre. .ill];

while not eol do nextch;
if [out:Pag,f~ 0\'which <> []
then beR.in page(infinity);

!!. linecount < infinity then advanceform

re~:~ ~ialize (which)

!!!!!
{

RESET };

RESETDIRECTIVE NAME
}

EXCEPT KEYWORDIS PRESENT
FIRST DIRECTIVE NAME }

WHICHDIRECTIVES TO RESET

SELECT - PROCESS SELECT DIRECTIVE.

orocedure select;
var
-;I,x2 : integer; { GENERAL INDEX VARIABLES }

bedn
(

SELECT
)

if inchar - lparen
then beldn nexteh;
-r;;r xl :- 0!.2. maxpage.!2. seleetion[xl]

:- false;
while (inchar <> rparen) and not eol ~
~lass [inchar] .digit

then beRin xl :- number(O,-1,O,maxpage,504);
if inchar - colon
then beRin nextch;

fur xl :- xl to numbedxl,xl,xl.m&xpage.504) M
ulect!on{xl):- true
end

2091
2092
2093
2094
2095
2096
2097
2098
2099
2100
2101
2102
2103
2104
2105
2106
2107
2108
2109
2110
2111
2112
2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
2129
2130
2131
2132
2133
2134
2135
2136
2137
2138
2139
2140
2141
2142
2143
2144
2145
2146
2147
2148
2149
2150
2151
2152
2153
2154
2155
2156
2157
2158
2159
2160
2161
2162
2163
2164
2165
2166
2167
2168
2169
2170
2171
2172
2173
2174
2175
2176
2177
2178
2179
2180
2181
2182
2183
2184
2185
2186
2187
2188
2189
2190
2191
2192
2193
2194
2195
2196
2197
2198
2199
2200

else selection[x1] :- true
end
else bedn

.!!.. inchar<> blank
then bedn error 1 :- inchar; error(501) end;

nextchar

end;

if in char - rpa ren
then nextch
else error(502)
end

else for xl
:'""

0 to maxpage .42. selection[x1] :- true
end { ---sELECT };-

SORTINX- SORTAND PRINT INDEX ENTRIES.

procedure sortinx;

.Y!!!.
fir5tinx
lastime
leftwidth
margin
pagecol
rightwidth
sorteol

pinxentry;{

pinxentry;{

integer;
{

integer;
{

integer;
{

integer; {

integer; {

FIRST ENTRY FOR SORTING }

LAST ENTRY FOR SORTING }

L SPECIFICATION }

M SPECIFICATION }

P SPECIFICATION }

R SPECIFICATION }

S SPECIFICATION }

PARSE - PARSE THE SORTINDEX DIRECTIVE.

procedure parse;

.Y.!!.
c:h ascii; {KEY CHARACTER }

bedn
{

PARSE
}

leftwidth :
-

2;

margin :- 0;

pagecol :- 0;

right width :- 2;

sortcol :=
1;

if iochar ... lparen
then bedn nextch;

while (inchar <> rparen) and not eol ~
bedn ch

:'""
upper(inchar);

nexteh;

if class[c:h] .sortinxchar
then case ch of
17 leftwidth:B nurnber(2.-1,O,30.658);

: margin := number(O.-1.0,30.659);
p

: pageeol :- number(O,-1.O.maxinxlength+min.660);

r : rightwidth := number(2,-1,O,30,661);

: if (ioehar
-=

p)
or (inehar

-
smallp)

then bedn sortcol :- -1; nextch end
else sorteol:- number(1,-1.1,maxinxlength-min.662);

blank:-
end
else bedn errod :- eh; error(601) end

i~n:~Char _ rparen
then nextch
else error(602)
end

end { PARSE };

SORT - SORT THE INDEX ENTRIES.

procedure sort;

.!!E.
pinxentry;{

: pinxentry;{

: integer;
{

)

FOR TRAVERSING TRE INDEX LIST
TEMPS FOR SORTING }

GENERAL INDEX VARIABLE }

P
Sl,82
xl

beRin {
SORT

new(firsUnx) ;
new(laaUnx) ;
with firstinxi

.itQ.

bedn xl :- 0;
next :- lastinx;
for xl :.. 1 to maxinxlength do x[xl] :- nul~. - -

with'lastime'f do
bedn xl :- 0;
next ;- nil;
for xl :~ to maxinxlength do x[x1] :. del
end; - -

if sorteol< 0
then bedn inxlast'f.next :_ lastinx;

firstinxi.next :- Inxbase;
imebase :- nil
end -

else beain p :- inxbase;
inxlast'f.next :- nil;
while p

<> nil dO-
bedn inxb;;; 7= pi .next;
s2 :- firstinxj

repeat al :- 52;
82 :- slt.next;
xl :- sorteol;
while (xl < maxinxlength) and- (upper(pr.x[xl)

- upper(s2r.x[xlJ) !!.Q.
xl :- xl + 1

until upper(pi.x[xl]) < upper(s2j.x[xl]);

el'f.next :- p;
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2313
2314
2315
2316
2317
2318
2319
2320
2321
2322
2323
2324
2325
2326
2327
2328
2329
2330
2331 {

2332 .
2333
2334
2335
2336
2337
2338
2339
2340
2341
2342
2343
2344
2345
2346
2347
2348
2349
2350
2351
2352
2353
2354
2355
2356
2357
2358
2359
2360
2361
2362
2363
2364
2365
2366
2367
2368
2369
2370
2371
2372
2373
2374
2375
2376
2377
2378
2379
2380
2381
2382
2383
2384
2385
2386

lli!!. break; 2387
2388
2389
2390
2391
2392
2393
2394
2395
2396
2397
2398
2399
2400
2401
2402
2403
2404
2405
2406
2407
2408
2409
2410
2411
2412

{} 2413
2414
2415
2416
2417
2418
2419
2420

2201
2202
2203
2204
2205
2206
2207
2208
2209
2210
2211
2212
2213
2214
2215
2216
2217
2218
2219
2220
2221
2222
2223
2224
2225
2226
2227
2228
2229
2230
2231
2232
2233
2234
2235
2236
2237
2238
2239
2240
2241
2242
2243
2244
2245
2246
2247
2248
2249
2250
2251
2252
2253
2254
2255
2256
2257
2258
2259
2260
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2262
2263
2264
2265
2266
2267
2268
2269
2270
2271
2272
2273
2274
2275
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2277
2278
2279
2280
2281
2282
2283
2284
2285
2286
2287
2288
2289
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2308
2309
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2311
2312

pi.next :- 92;
p : - !nxhase
end

end
end { SORT };

PRINT - PRINT THE INDEX ENTRIES.

procedure print;

.!!!.
pi nxent ry j {

integer; {
FOR TRAVERSING THE INDEX LIST

GENERAL INDEX VARIABLE
}

P
xl

SENDl - SEND ONE CHARACTER TO THE OUTPUT LINE.

PARAH CH - CHARACTERTO SEND.

procedure send! ( ch : asciix );
bedn { SEND1 }
out length :- out length + 1;
with outline [outlength] do

bet::tinc :- chi -
obI ;- charwidth
end

end { SENDl };

be.in
{

PRINT }

P :- firstlnxj.next;
while p

<> lastinx do
wi th pi .!!2. -

bed" for xl :- 1 !.Q. margin.!!.2 sendl(blank);
for xl :- 1 !.Q. pagec:ol .!!Q.

!f xl > xl
ill.!!. sendl (blank)
else sendl(x[xl»;

co~tnumber (outline ,out length ,xp ,leftwid th. numeric) ;

iQ£ xl := 1 !.Q. rightwidth .Q..Q.send! (blank);
for xl :0" pagecol+l .!.Q. xl .&2. sendl{x[xl]);
writeline;
dispose (firstinx);
firstinx :- p;
p : - firstinxi .next
end"

dispo~e(lastinx)

~
{

PRINT };

bep;in {

parse;
sort;
print
~{

SORTINX }

SORTINX };

bedn { DIRECTIVE }

repeat nextch;
readword;
dir :- lookup (bre ,ill);
whUe (inchar - blank) and not eol do nextch.

.!f dir 1!!. [bre,frm,ind,;;;,oPt,pag,~s,sk.i,s~r,und,weo]
case dir of1;";; : ; -

com : ~ ~ eol E.2 nextch;
cou : pagenumber :- number(l.pagenumber,O,maxpage,759);
frm readform;
ind inundent(number(5.-1 ,0, rightmargin, 856»;
inp inputd j

iox readinx;
lit literal;
mar margin;
opt option;
out outputd;
pag page(number(infinity,-1 ,O,infinity. 0»;
par paragraph;
res reset;
Bel select;
ski skip(number(5 ,-I,O,maxskip, 957»;
sor sortinx;
sbt : bep;in titlelength [subtitle] :- 0;

readpstring(title [subtitle] ,title length [subtitle] ,nul)
£!!!!;

ttl : beldn titlelength[maintitle] :_ 0;
readpstring(title [maintitle] ,titlelength [maintitle] ,nul)

und : ~:~~dent (-number (infinity,-I. O,infinity,O»;
weo : putseg(output);
exc,
Ul : bedn errorlO :- fullword; error(006) illend;

while (inchar <> dirch) and not eol do
bedn !!. inchar <> blank - -
~ bedn error! :- inchar; error(l) end;

nextch
end

until eol
end {

DIRECTIVE };
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-- - -- - - -- -- -- - -- - - - - ---

TEXT FORMATTING

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

NEXTWORD - READ THE NEXT INPUT WORD, PROCESS DIRECTIVES

WHEN APPROPRIATE.

procedure nextword;
var
cl : integer; {

LOOP INDEX
}

bedn ( NEXTWORD }

word length :- 0;
newin1ine :- false;
while eol and not endofinput do

beRln nextchaG -

if eol and not endofinput
then bedn};;eak; writenull end

else if lnchar ... dirch
thendirective
~ if inchar - parachar

thenbel2:in break;
!!. paras kip > 0 ~ skip (paraskip) ;
.!! parapage > 0 ~ page(parapage);
inundent (lockeddent) j
if numbering <> nonumbering
then bep;in paracount :- paracount + 1;

convertnumber (word.wordlength. paracount. numberwidth, numbering)
end;

next char
end

endj-
.!f not endofinput

then bedn nblanks :- 0;
if wordlength - 0
then while lnchar - blank do

bedn nblanks :- nblanks '+1;
nextchar
end;

.!f newinl1ne
!.h!m. bep;in .:!f (nblanks > 0) .2!:.!l!!.!. flll ~ break;
.:!f underchar <> nul

then beldn understring(inline, inlength. underlining);
lncolumn :- incalumn - 1;
next char
end

end
~..li. not mu1tipleblanks and (nblanks 1) then nblanks

nsplits :- 0;
while inchar <> blank do

beKin if inchar}tlJ& 128- hyphen
~ bep;in !i nsplits < maxsplit

!h!!l beldn nsplits :- nsplits + I"
~ splits[nsplits] &2.

beKin point
:'""word length;

if incolumn > 1
then hypnt :- class[inl1ne[incolumn-l].c m! 128J.letter and

class [inUne [incolumn+l].c mod 128] .letter -
ili.! hypnt :

'"'
false; -

inpnt :- incolumn
.!!!!!

end
end

else bedn word length :- word length + 1;
.!!!!.h word[wordlengthJ ~

bedn c :- inchar; nbl :- charwidth end
~;

nextchar
~

end
end { NEXTWORD};

PACKI/ORD - PACK A WORD INTO THE OUTPUT LINE.

procedure packword;
var-ub

no
integer;
integer j

NUMBER BLANKS {PRECEDING WORD} }

NCHARS PREDICTED AFTER ADDING WORD

ADDWORD - ADD THE WORD TO THE OUTPUT LINE.

procedure addword;
var--;y : integer; { GENERAL INDEX VARIABLE }

bedn
{

ADDWORD }

.!!.U.h.outline [outlength] ~ nbl :- nbl + nb *
charw1dth;
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for xl :- 1 to word length do
bedn outle;&th :."outlength + 1;
outline[out length] :- word[xl]
end;

out length :.. outlength + 1;
with outline [outlength) do

bedn c :- blank; obI :-:-0 end;
Dehars :.. nc;
.!f Dehars >- leftmargin

then beR;ln ngaps :.. ngaps + 1;
gaps [ngaps] :- out length
end

else gaps [OJ :- outlength
.!!!!!{ ADDWORD } ;

SETuP - SET UP FOR PACKIIORD.

Drocedure setup;
var-;! integer; { LOOP INDEX }

bedn ( SETuP )

.!!. newparagraph
then nb :- nblanks
else !i newoutline

then nb :- 0
else bedn !f newinline

then nb :.. nblanks + 1
else nb :- nblanks;

if;ti'surel and
- (outline (outlength-l).c mod 128

'"'
period) and

(nblanks < 2) .!!!E. (nehars >- leftmargin)
then nb :- 2

e~
DC:;-~char8 + nb + wordlength;
if nc > rightmargin
then if rightmargin - nehars > badjustify

*
(ngaps - 1)

~n {" GOING TO INSERTTOO MANY BLANKS }

beRin if. nsplits > 0
then beldn xl :- nsplits;
while xl > 0 do with splits[xl) do

beidn nc := ~h~+ nb + point+ ord(hypnt);
if nc

<""
rightll1argin

then beldn xl :- 0; < EXIT LOOP }

incolumn :- inpnt; (RESET INPUTSTREAM
eol :- false;
uextchar;
vordlength :- point + ord(hypnt);
if hypnt then word [word length) .c :- minus
~d -e);; xl :- xl - 1

~n~

if e::;
> rightmargin then error(008);;d. -

newoutiine :- false;
newparagraph:- false
end ( SETUP );

bedn ( PACKIIORD)

se tup ;
!!. nc <- rightmargin ~ addwordi
!!. nc >- rightmargin

then < DON-TCALLPACKWORD.TO PREVENT UNENDING RECURSION IN- { THECASEOF A WORD THATDOESN-T FIT BETWEENTHEMARGINS
bedn justifYi
vriteline;
!1. nc > rightmargin

~ beidn setup;
addword;
ll. nc >- rightmargin ~ beRin justify; vriteline .!ill!.
end

end
end { PACKWORD};

- - - -- --- - --- - - - - -- - - ---
ERROR PROCES S ING

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

ERROR - IS SUE AN ERROR MES SAGE.

PAIWI M
-

ERROR NUMBER.
S IS NEGATIVEFOR ERRORS DETECTED DURING FORM
PROCESSING TO PREVENT UNENDING RECURSION.
POR POSITIVE N. THEFOLLOWING CONVENTION IS USED:

M DIV 100 INDICATES WHICH DIRECTIVE THE
REFERS TO.
M MOD 100 SELECTS A PARTICULAR ERROR MESSAGE.
N IIOD 100 IS >- 50 FOR NUMERIC ERRORS.
GLOBAL VARIABLES ERROR10, ERROR1, ERRORNl, ERRORN2,
AND ERRORSMALL ARE USED FOR PRINTING SPECIFIC
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} 2620
} 2621
} 2622
} 2623
} 2624
} 2625

2626
2627
2628
2629
2630
2631
2632
2633
2634
2635
2636
2637
2638
2639
2640

VALUES WHICH ARE IN ERROR.

procedure error{

=hostS
hostlO
host20

var
len
atr
xl,x2

N : INTEGER };

- packed arrav(l..S) .Q.[char;
- packedarray[1. .10] Qi char;
- packed arrav[1..20] .Q.[chari

integer;
string;
integer;

LENGTH OF STR
}

FOR PRINTING INLINE }

GENERALLOOPINDEX }

WR5,WR10,WR20 - WRITE HOST CHARACTERS TO -STR.

procedure wrS( cs : hostS; nc : integer);
var xl : integer;
be,in ( WR5

)

for xl :- 1 to nc do
beRoin len ::-len :;-1;
with str[len] .!!2.bedn c :- asciichar(cs[xl]); nbl :- charwidth end
end

end < WRS };

procedure wrlO( cs : hostlO; integer);
var xl : integer;
bedn { WilO }

for xl :- 1 to nc do
bedn len ::-len +1;
with str[leo] .!!2.bea.in c :- asciichar(cs[xl]) j obI :- charwidth end
end

end < WR10 };

procedure wr20( cs : host 20; integer);
var xl : integer;
bedn { WR20 }

for xl :- 1 to nc do
bedn len :-=-len +1;

.!!!.!.h str[len} .£.2. bedn c :'""
asciichar(cs[xl]); obl :.. charwidth end

end
end { WR20 };

bedn < ERROR }
if printerrors
then beJtin errors :- true;

str[l).c :- blank; str[l].nbl :- OJ
len :- 1;
wr5('--- '

,5);
!fn<O
then bedn wr20{'FORMERROR:

'
.12);

case n of
--=1: w~O('LINE TOO LONG ',13) i

-2 : bedn len :- len + 1;
with str[len] .!!2.bedn c :- error! i ubl :- charwidth end
end;

-3 : vr20('PAGENUMBERTOO LARGE' ,20};

-4: wr20{'BAD NUMERICFORM ',16};
-5 : wr20('NO "L" FOUND

'
,12);

w~~:;string(str, len};
endline
end

else bedn .!i first error { FIRST ERROR ONTHIS LINE }

then besr.in convertnumber (str .len,linenumber ,4 ,numeric);
wr5('.

'
,2};

for xl :- 1 to inlength do str[len+xlJ :- inline[xl];
~; :- len +lnlength; -
writestring(str,len) ;
endl1ne;
firsterror :- false;
str[l] .nbl :- 0;
len :- 6

ca::d~ div 100 of
0 .- -
I : ~lO('MARGIN

'
.6);

2 : wrlO('OPTlON ',6);
3 : wrlO('PARAGRAPH

'
.9);

4 : wr5('FORH ',4};
5 : wrlO('SELECT ',6);
6 : wrlO('SORTINDEX

'
,9);

7: wr5('COUNT',5);
8: vrlO{'INDENT ',6);
9 : wr5('SKIP ',4}:

10 : wrlO('OUTPUT
'

,6);

11 : wr5{'INPUT',S);
12 : wr5('RESET' .5);

w:~~~' ERROR: '
,8) i

n :- n mod 100;
ifn<5{)
then case n of

: bea.in 1;n :. len + 1;

.!d!!!. str [len] .£.2. bedn c :- errorl; nbl :- charwidth end
end;

: vrlO('MISSING ) ,
,9);

: vr20('UNMATCHED QUOTE ',15):
: wr20('PAGENUMBERTOO LARGE'.20);
: bedn vr20('UNDEFINED KEEP BUFFE',20);

wr5('R ',I}
.!!!! ;

-- -~~
---- ----
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3186 {

INITDATES - INITIALIZE RAWDATEAND NICEDATE.
3187
3188
3189 procedure initdates; {
3190 Y.!.!: {

3191 month : ch3: CURRENT MONTN NAME } {
3192 systemdate : aHa; SYSTEM DATE AS

' YY/MM/DD.'
{

-../3193 xl : integer; GENERAL LOOP INDEX } {
3194 beRin {

IN ITDATES } {
3195 {

IF NO SYSTEM DATE: {
3196 {

RAWDATE[ I] :- Nj {
3197 {

RAWDATE[ 2] :- 0, {
3198 { RAWOATE[ 31 : - BLANK; {
3199 { RAWDATE[ 4J :- Dj {
3200 ( RA\mATE[ 5) :- A, {
3201 {

RAWDATE[ 6] :- Tj {
3202 {

RAWDATE[ 7] :- Ej {
3203 {

RAWDATE[ 8] :- BLANKj {
3204 {

RAWDATE[ 9] :- BLANK; {
3205 {

RAWDATE[10] :- BLANK; {
3206 {

NICEDATE : - RAWDATE;
{

3207 date (systemdate); {
3208 for xl :- 1 !.2. 842.. rawdate[xl] :- asc(systemdate[x1+l]]; {
3209 rawdate (9] :- blank; {
3210 rawdate [10] :- blank; (
3211 month :.. months [{rawdate [4] - zero)

*
10 + rawdate [5]

- zero]; {
3212 nicedateI 1] := rawdate[7]; {
3213 nicedate( 2] :- rawdate(8J; {
3214 nicedate { 3] :- blank; {

3215 nicedate[ 4] :- month(l]; {
3216 nice date ( 5] :- month(2]; {
3217 nicedate{ 6J :- month[3]; {

3218 nicedate
( 7] : - blank; {

3219 nicedate [ 8] :- rawdate[l]; {
3220 nicedate { 9] :- rawdate(2]; {
3221 nicedate{lO] : - blank {
3222 .!!!!!{ INITDATES }; {
3223
3224
3225
3226
3227 INITDIRECTS - INITIALIZE THE DIRECTS TABLE.
3228
3229
3230 procedure initdirects;
3231
3232
3233
3234
3235 ONEDIRECT - INITIALIZE ONE DIRECT ENTRY.
3236 .
3237 . PARAM DIR = DIRECTIVE.
3238 . A,B,C - 3 CHARACTERS OF DIRECTIVE NAME.

3239
{ } 3240
{ }

3241 procedure onedirect: ( dir : direct; a,h,c : asr:tl );

--.../
{ }

3242 bedn {
ONED tRECT

}
{ }

3243 direcu[dir] [1] :- a;
{ }

3244 directS [dir] [2] :- b:{ }
3245 directs (dir] [3] :- c{ }
3246 end { ONEDlRECT },

{ }
3247{ }
3248{ }
3249{ }
3250

{ }
3251 bedn { INITDIRECTS

{ } 3252 onedirect(bre,b, r,e);
{ }

3253 onedirect(com,c,o,m) ;
{ }

3254 onedirect (cou,c.o,u);{ }
3255 onedirect"{frm,f,o,r) ;

{ }
3256 onedirect (ind,i,n,d);

{ }
3257 onedirect(inp,i,n,p) ;

{ }
3258 onedlrect{inx,i,n,x) ;

{ }
3259 onedirect{l1t,l,i,t) ;

{ }
3260 onedirect{mar ,m,a, r);

{ }
3261 onedirect{opt ,o,p, t);

{ }
3262 onedirect(out,o,u,t) ;

{ }
3263 onedirect{pag,p,8,g) ;

{ }
3264 onedirect(par,p,a, r);

{ } 3265 onedirect{res, r,e ,s);
{ }

3266 onedirect(sel,s ,e,l);
{ }

3267 onedirect(ski ,s,k, i);
{ }

3268 onedirect (sor,s,o,r);{ }
3269 onedirect(sbt,s,u,b) ;

{ }
3270 onedirect(ttl,t,i,t) ;

{ }
3271 onedirect(und,u,n,d) ;

{ }
3272 onedirect{weo.w,e,o) ;

{ }
3273 onedirect{exc,e,x,c) ;

{ }
3274 onedirect (ast,a,s,c);{ }
3275 onedirect{lpt,l,p,t) ;

{ }
3276 onedirect (aj t,a,j ,blank)

{ } 3277 ~( INITDIRECTS };
{ } 3278
{ } 3279
{ } 3280
{ } 3281
{ } 3282 INITHOST - INITIALIZE ASCII TO HOST CONVERSION TASLE.
{ } 3283
{ } 3284
{ } 3285 procedure lnithost; { }
{ } 3286 ~{ }
{ }

3287 extch : char; EXTnlNAL CHARACTER { }
{ } 3288 lntch : ascii; INTERNAL CHAllACTER { }
{ } 3289 bedn

{ INITHOST } { }
{ } 3290 with host [nul] .!2. { }
{ } 3291 bedn chr74 :- false; { }

--.-/3292 chr76 :- true; { }

3293 c :- chr{ 45) { }

3294 ~; { }

3295 for intch :- succ(nul) !.2. del .4.2. { }
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3112
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3120
3121
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3123
3124
3125
3126
3127
3128
3129
3130
3131
3132
3133
3134
3135
3136
3137
3138
3139
3140
3141
3142
3143
3144
3145
3146
3147
3148
3149
3150
3151
3152
3153
3154
3155
3156
3157
3158
3159
3160
3161
3162
3163
3164
3165
3166
3167
3168
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3176
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3178
3179
3180
3181
3182
3183
3184
3185

class(1] .marginchar :- true;
class (r) .marginchar :- true;
class (blank] .marginchar :- true;
class (e] ooptionchar :- true;
class[fJ.optionchar

:""
true;

class [j} .optionchar :- true;
class [k]ooptionchar :- true;
class(l] .optionchar :- true;
class (rn] ooptionchar :- true;
class[p] ooptionchar

:'"
true;

class[r] ooptionchar
:'"

true;
class [s] ooptionchar : - true;
class[u] ooptionchar

:""
true;

class [blank] ooptionchar :.. true;
class[e].outputchar:""true;
class[p] ooutputchar :- true;
class [8) ooutputchar :- true;
class [uJ.outputchar ;- true;
class (w] .outputchar :- true;
class[blank] .outputchar

:'"
true;

class [c] .paragraphch :- true;
cIass[f] .paragraphch :- true;
class [i] .paragraphch :- true;
class [k] .paragraphch

:'"
true;

class In] .paragraphch :- true;
class {p] .paragraphch :- true;
class (s] .paragraphch :- true;
class (u] .paragraphch :

- true;
class {blank] .paragraphch :.. true;
class(l] .sortinxchar

:""
true;

class(m] .sortinxchar :- true;
class(p] .sortinxchar :- true;
class[r] .sortioxchar :- true;
class [5].sortinxchar :- true;
class [blank] .sortinxchar :- true;
class (plus] .plusorminus

:""true;
class (minus] .plusorminus :- true j
class [dquote] .quote :- true;
c1ass(squote] .quote :- true;
class {n] .numform :.. true;
class [smallo] .numform :- true;
class[l] .numform.

:'""
true;

class [smalll] .numform.
:'"'

true;
class [r] .numform. :- true;
class [smallr] .numform. :- true;
class [blank] .numform :- true;
end { INlTCLASS };

INITCLOCKS - INITIALIZE RAWCLOCK AND WALLCLOCK.

procedure initclocks j

var
~ ascii;

c2 ascii;
c3 ascii;
systemclock aHa;
xl integer;

bedn { INITCLOCKS}
{

IF NO SYSTEM CLOCK:
{

RAWCLOCK[ I] :- N,
{ RAWCLOCK[2] :- 0;
{ RAWCLOCK(3] :.. BLANK;
{ RAWCLOCK[4] :-C;
{ RAWCLOCK[ 5] :- L;
{ RAWCLOCK[ 61 :- 0;
( RAWCLOCK[ 7) :- C;
{

RAWCLOCK{ 8] :- K,
{ RAWCLOCK{9] :- BLANK;
{ RAWCLOCK[IO] :- BLANK;
{

WALLCLOCK: - RAWCLOCK;
time{systemclock) ;
for xl :- 1 to 8 do rawclock[xlJ :- asc[systemclock(xl+l]];
;;;c1ock[9] 7: bl~k;
rawclock(lO} :- blank;
cl :- rawc1ock[l];
c2 :- rawclock (2];
c3 :- a;
case cl of
---;;;0 : if c2 - zero

then bedn cl :- one; c2 :- two end
.!.!!£. c1 :- blank;

one : if cl - two
then c3 :- p

else if c2 > two
thenbedn cl :- blank; c2 :- c2 - 2; c3 :- P .!!!!;

two : beRin !!. c2 <- one
then beR-in cl :- blank; c2 :- c2 - 2 end
else beRin cl :- one; c2

:'"'c2 + 2 end;
c3 :- p
end

TENS DIGIT OF WALLCLOCK }

ONES DIGIT OF WALLCLOCK }

AOR P FOR AM OR PM }

SYSTEM CLOCKAS
'

HH.MM.SS.'
GENERAL LOOP INDEX }

}
}
}
}
}
}
}
}
}
}
}
}

W:~~~lOCk
{ I] :-cl;

wallclock( 2] :- c2;

::~~~~~~~f ~~ :: ~~;~~~Ck[4];
wallclock[ 5] :- rawclock{5];
wallclock[ 6] :- blank;
wallclock[ 7] :- c3;
wallc1ock[ 8] :- m;
wallclock( 9] :- blank;
wallclock(lO] :- blank
~

{ INITCLOCKS };

- ---
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3366
3367
3368

S E P T E M B E R 1 9 7 9 P AGE 5 5
with host [iotch] ~

beldn extch :
'"

chr (0);

while (asc[extch]<> totch) and (extch < chr{ 63)} .42.
extch :- succ(extch);

.!!.. ase [extch] -iotch
then beRin chr74 :- false;

chr76
:""

false;
c :- extch
end
else bedn extch :- chr(O);
while(asc74 [extch] <> iotch) and (extch
extch :- succ(extch); -

ll. asc74 (extchl -totch
then bedn chr 74 :-true;

chr76 :-false;
c :- extch
end
else beldn extch :- chr(O);
while(asc76[extch) <> iotch) and (extch
extch :... succ(extch); -

11.asc76{extch] -iotch
then bedn chr74 :- false;

chr76 :- true;

c :- extch
end

else writeln(' OOPS:
.. ~lDtch:3,"B')

end
end

end;
host[colon}.c:- ':'
~ { INITHOST };

( )
( )
( )
{ }
( )
{ }
{ }
{ }
( )
( )

< che ( 63})
J!2.

( )
{ }
( )
( )
( )
( )
( )
( )

< chr
(

63» do
( )

-{ }
( )
{ }
( )
{ }
( )
( )
{ }
( )
( )
{ }
{ }

INITMONTHS - INITIALIZE THE MONTHS TABU:.

do extch :
'"

chr (0);

ONEMONTH - INITIALIZE ONE MONTH NAME.

PARAH MON: MONTH NUMBER.
A.B,C : THREE LETTERS OF MONTH NAME.

'Procedure onemonth( mon : integerj a,b,c : aacii );

be d n
{

ONEMONTH }

months[mon][l] :- a;
months [mon] [2] :- b;
months [mon] [3] :- c
end {

ONEMONTH };

bedn (
INITMONTHS )

onemonth( l,j ,smalla,amalln);
onemonth( 2,f,smalle,smallb)j
onemonth( 3,m,smalla,smallr);
onemonth( 4,a,smallp.smallr);
onemonth( 5.m.smalla.smally);
onemonth( 6.j .smallu.smalln);
onemonth ( 7.j .amallu.smalll);
onemonth( 8.a.smallu,smallg);
onemonth( 9.8.smaIIe.smallp);
ouemonth( 10.o.smallc. smaIlt);
onemonth( II.n.smallo.smallv);
onemon the 12.d. smalle. smallc)

~1l!!
{

INITMONTHS };

3369
3370
3371
3372
3373
3374
3375
3376
3377
3378
3379
3380
3381
3382
3383
3384
3385
3386
3387
3388
3389
3390
3391
3392
3393
3394
3395
3396
3397
3398
3399
3400
3401
3402
3403
3404
3405
3406
3407
3408
3409
3410
3411
3412
3413
3414
3415
3416
3417
3418
3419
3420
3421
3422
3423
3424
3425
3426
3427
3428
3429
3430
3431
3432
3433
3434
3435
3436
3437
3438
3439
3440

be9;in
{

INITIALIZE
}

reset(infile) ;

rewrite (output)
j

l1nelimit(output.maxint);
{

UNLIMITED OUTPUT

ioltmonths;
{

BEFORE INITDATES
}

initasc;

ioitclas s;

Initclocks;

initdates;

inl tdirec ts;

ioi thost;

dlrectl1ne := false;

endofinput :- false;

eol :- true;

errors :- false;
gaps [0]

:- 1;

lochar :.. blank;

incolumn
:'"

150;

inlength :- 0;

inxbase :.. nil;

inxlast :- nil;

linenumber ~O;

linenums:"'" ioUle'!'..!.!!.
[..0 9..];

moreonleft :
=

false
j

nblanks :
-

0;

ochars :
-

0;

newinline :- true;

newoutline :- true;

newparagraph
:= true;

ngaps

:'"'
0;

nwords :
-

0;

outlenRth
:'"

l;

outline{l].c :- blankj

outline[l] .nbl :- OJ

reinitialize( [bre. .i11])

end
{

IN tTIAL! ZE
};

( )

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

PROSE

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

bedn ( PROSE )

initialize;

nextword;

while not endofinput QQ.

beR-in packword; nextword end;
break; -
1!.linecount < infinity

then bedn page (infinity);
selection [pagenumber] :- true;
advancef orm
end;

if errors then balt(" PROSE ERRORS DETECTED.")
;;d { PROsr:-}.

Program.
We have received a short version of the Printme program (P-l) from Japan. The program is
printed here as a mental exercise for the interested readers who want to clean the rust
off their reasoning mechanisms. The only clue we feel we ought to give you is that
CHR(48) is meant to be the apostrophe character. The fun things are around the edges...

INFORMATION ENGINEERING COURSE

DIVISION OF ENGINEERING

UNIVERSITY OF TOKYO GRADUATE SCHOOL

Dear Mr. Mickel:

Bunkyoku,
T"ky" 113 Japan.

Telephone; (OJ)
812-211!

November 15, 1978

Program Printme (Pascal News #12, P.32) made me write my own version.

My Printme is as follows.

Sincerely yours,

LiW~
Eiiti wada

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



PROGRAM PRINTME(OUTPUT);VAR I:INTEGER;
PROCEDURE P(I:INTEGER);BEGIN CASE I OF
O:WRITE(':WRITE(');
l:WRITE('PROGRAM PRINTME(OUTPUT);VAR I:INTEGER;');
2:WRITE('PROCgUURE P(I:INTEGER);BEGIN CASE I OF');
3:WRITE('END END;BEGIN P(l) ;WRITELN;P(2) ;WRITELN;FOR 1:=0');
4:WRITE('TO 7 DO BEGIN WRITE(I:l);P(0);WRITE(CHR(48»;');
5:WRITE('P(I);WRITE(CHR(48»;P(7);WRITELN END;FOR 1:=3 TO');
6:WRITE('6 DO BEGIN P(I);WRITELN END END.');
7:WRITE(');') ;
END END;BEGIN P(1);WRITELN;P(2);WRITELN;FOR 1:=0
TO 7 DO BEGIN WRITE(I:l);P(0);WRITE(CHR(48»;
P(I);WRITE(CHR(48»;P(7);WRITELN END;FOR 1:-3 TO
6 DO BEGIN P(I);WRITELN END END.

Algorithm.
A Perfect Hashing Function A-3

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

Title: A Class of EasilyComputed, Machine Independent, Minimal Perfect Hash Func-
tions for Static Sets

Author: Richard J. Cichelli

Address: Software Consulting Services, 901 Whittier Drive, Allentown, Pa. 18103

Abstract:
x-method is presented for computing machine independent minimal perfect hash

functions of the form: hash value,", key length + the associated value of the key's
first character + the associated value of the key's last character. Such functions
allow single probe retrieval from minimally sized tables of identifier lists. Appli-
cation areas include table look-up for reserved words in compilers and filtering high
frequency words in natural language processing. Functions for Pascal's reserved words,
Pascal's predefined identifiers, frequently occurring English words, and month abbre-
viations are presented as examples.
Key Words and Phrases:

Hashing, hashing methods, hash coding, direct addressing, dictionary lookup, in-
formation retrieval, lexical analysis, identifier-to-address transformations, perfect
hashing functions, perfect hash coding, scatter storage, searching, Pascal, Pascal re-
served words, backtracking
CR Cat~ories:

3.7, 3.74, 4.34, 5.25, 5.39

In several recent articles [I), fiJ it has been asserted that in general comput-
ing minimal perfect hash functions for identifier lists (keys) is difficult. Here,
several examples of such functions are shown and an efficient method for computing
them is described.

The form of my hash function is:
Hash value 4- key length +

associated value of the key's first character +
associated value of the key's last character.

Example #1: Pascal's Reserved Words
For Pascal's 36 reserved words, the following list defines the associated value

for each letter.
A=11, B=15, C=I, 0=0, E=O, F=15, G=3, H=15, 1=13, J=O, K=O, L=15, M=15, N=13, 0=0,

P=15, Q=O, R=14, S=6, T=6, U=14, V=10, W=6, X=O, Y=13, Z=O.

(For lookup routines these values are stored in an integer array indexed by ti,e letters.
Note: associated values need not be unique.)

The corresponding hash table with hash values running from 2 through 37 is as fol-
lows:

DO, END, ELSE, CASE, DOWNTO, GOTO, TO, OTHERWISE, TYPE, WHILE, CONST, DIV, AND,

SET, OR, OF, MOD, FILE, RECORD, PACKED, NOT, THEN, PROCEDURE, WITH, REPEAT, VAR,

IN, ARRAY, IF, NIL, FOR, BEGIN, UNTIL, LABEL, FUNCTION, PROGRAM.

As an example, consider the computation for "CASE":
(1<--"C")+ (O~-"E") + (4 ..-len9th("CASE")) = 5
The advantage of hash functions of the above form is that they are simple, effic-

ient, and machine (i.e. character representation) independent. It is also likely that
any lexical scanning process will have, as a by-product of its identifier scanning logic,
the identifier length and the values of the' first and last characters. Two disadvant-
ages of functions of this form are 1) that it requires that no two keys share length
and first and last characters and 2) for lists with more than about 45 items segmenta-
tio" into sublists may be necessary. (This is a result of the limited range of hash
values that the functions produce.)

The associated values for each of the letters are computed by the following proce-
dure: 1) Order the identifier list, and 2) Search, by backtracking, for a solution.

The ordering process is twofold. First, order the keys ~y the s~m of the frequen-
cies of the occurrences of each key's first and last letter 1n the llSt. For example:

"E"occurs 9 times as a first or last letter in the Pascal reserved word llst. It 1S
the most frequent letter and thus, "ELSE" is the first word in the search list. "0"
is the next most frequent letter, and thus "END" is second. After the words have been
put in order by character occurrence frequencies, modify the order of the llSt such
that any word whose hash value is determined by assigning the associated character values
already determined by previous words is placed next. :hus, after "OTHERWISE"! has bee~

"placed as the third element of the frequency ordered.l1st, the hash value of the word DO
is determined and so it is placed fourth. (I.e. dur1ng search, after the placement of
the word "END"a value will be associated with "0", and after the placement of the word
"OTHER\nSE"a value will be associated with "0".) The ordering process causes hash value
conflicts during search to occur as early as possible thus pruning the search tree and
speeding the computation. .

The completely ordered search list for Pascal's reserved words 1S:
ELSE, END, OTHERWISE, DO, DOWNTO, TYPE, TO, FILE, OF, THEN, NOT, FUNCTION, RECORD,

REPEAT, OR, FOR, PROCEDURE, PACKED, WHILE, CASE, CONST, DIV, VAR, AND, MOD, PROGRAM,

NIL, LABEL, SET, IN, IF, GOTO, BEGIN, UNTIL, ARRAY, WITH.
The backtracking search procedure then attempts to find a set of associated values

"hich will permit the unique referencing of all the members of the key word list. .It
does this by trying the words one at a time in order. The.backtrack1ng procedur~ 1S as
follows: If both the first and last letter of the 1dentlfler already have assoc1ated
values, try the word. If either the first or last letter has an associated value, vary
the associated value of the unassigned character from zero to the maximum allowed asso-
ciated value, trying each occurrence. If both letters are as yet unassociated, vary the
first and then the second, trying each possible combination. (An exception test is re-
quired to catch situations where the first and last letters are the same.) Each "try"
tests whether the given hash value is already assigned and, if not, reserves the value
and assigns the letters. If all identifiers have been selected, print the solution and
halt. Otherwise, invoke the search procedure recursively to place the next word. If
the "try" fa il s, the word is removed in backtrack i ng.

The search time for computing such functions is related to the number of identifiers
to be placed, the maximum value which is allowed to be associated with a character, and
the density of the resultant hash table. If the table density is one (i.e. a minimal
perfect hash) and the maximum associated value is allowed to be the count of distinct
first and last letter occurrences (21 for Pascal's reserved words), then the above pro-
cedure finds a solution for Pascal's reserved words in about seven seconds on a DEC
PDP-l1/45 using a straightforward implementation of the algorithm in Pascal. (Without
the second ordering, the search required 5~ hours.) If the maximum associated value is
limited to 15, as in the above list, the search requires about 40minutes. (There is no
solution with 14 as a maximum value.)

Incorporation of the above hash function into a Pascal cross reference program yield-
ed a 10~ reduction in total run time for processing large programs. The method replaced
a well coded binary search which was used to exclude reserved words from cross referenc-
ing.

Inclusion of the word "OTHERWISE" in Pascal's reserved word list anticipates the accep-
tance by the Pascal Users Group of the recommendation for a revised CASE construct sub-
mitted by its International Working Group for Extenslons.
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I"Tl
::e:::
tn



Examp I e #2
The second example is for the list of Pascal's predefined identifiers.
A=I5, B=9, C=II, 0=19, E=5, F=3, G=O, H=O, 1=3, J=O, K=16, L=13, M=I, N=19, 0=0, P=18,
Q=O, R=O, 5=15, T=O, U=17, V=O, WolD, X=O, Y=O, ZoO.

GET, TEXT, RESET, OUTPUT, MAXINT, INPUT, TRUE, INTEGER, EOF, REWRITE, FALSE, CHR, CHAR,
TRUNC, REAL; SQR; SQRT, WRITE, PUT, ORO, READ, ROUND, READLN, EXP, PAGE, EOLN, CDS,
suec, DISPOSE, NE~ABS, LN, BOOLEAN, WRITELN, SIN, PACK, UNPACK, ARCTAN, PRED.

Computation of this function required about seven minutes. Note: since the predefined

identifier "ODD" conflicts with "ORO", it was not included in the list.
Exam Ie #3: Fre uentl Occurrin En lish Words

This example uses the word list of 1,3 Search time was less than one second.
A=3, B=15, CoO, 0=7, E=O, F=15, G=O, H=lD, 1=0, J=O, K=O, L=O, M=12, N=13, 0=7, P=O,
Q=O, R=12, 5=6, T=O, U=15, V=O, W=14, X=O, Y=O, ZoO.

I, it, the that, at, are, a, is, to, this, as, he, and, have, in,. not, be, but, his,
had, or, on, was, of, her, by, you, with, which, for, from.

Example #4: Month Abbreviations
This example is from (21. The function's form was modified slightly to:
Hash value~- associated value of the key's second character +

associated value of the key's third character.
A=4, B=5, C=2, 0=0, E=O, F=O, G=3, H=O, 1=0, J=O, K=O, L=6, M=O, N=O, 0=5, P=I, Q=O,
R=6, 5=0, T=6, U=O, V=6, WoO, X=O, Y=5, ZoO.

JUN, SEP, DEC, AUG, JAN, FEB, JUL, APR, OCT, MAY,MAR, NOV.
This form avoids the conflict between "JAN" and "JUN" and takes into account the constant
key length. Search time was again well less than one second. Note: the method present-
ed here is applicable to sets up to four times as large as those said to be feasible by
the methods descri bed in [2)
Moral:

rhis article does not have a conclusion, but it does have a moral. In the words of
the renowned chess programmer, Jim Gillogly, author of the Technology chess program which
\<as the prototype of the current generation of highly successful chess programs, "When
all else fails, try brute force."

References:
[IJ Sheil, B. A. Median Split Trees: A Fast Lookup Technique for Frequently Occurring

Keys. Comm. ACM21, 11 (Nov. 1978), 947-958.

[2} Sprugnoli, Renzo. Perfect Hashing Functions: A Single Probe Retrieving Method
for Static Sets. Comm.ACM20, II (Nov. 1977), 841-850.

Knuth, D.E. Sort i ng and Searchi ng, Vol 3, The Art of Computer Prograrrrni ng, 506.

1 prOjl;ram perfect(tty) { R.J.CICHELLI 2-FEB-79 };

2 { COMPUTEA PERFECT HASH TABLE FOR PASCAL RESERVED WORDS
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

canst
debug - false;
startsolmax - 1;

startwordmax - 36;

maxwordsize- 10;
maxhashvalue - 50;
maxreservedwords 50 { o .. N-l };

~
letter - 'A' .. "Z';
possiblehashvalues- 0 maxhashvalue;
wordsize - 1 .. maxwordsize;
aword - array [wordsize] of char;

resword - record
~et,

length,
word

end;

lstlet : char;
sortval : integer;
aword

\

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88

desclet ter ,. record usecount, representedby integer end;

aHa - packedarray (1..10] Qf char;

var
i: integer;
keys : array [0 .. maxreservedwords] of resword;
letterdata : array [letter] of descletter;
taken : array [possiblehashvalues] of boolean;
wordstodo, solutioncnt, maxsolutns : integer;
wordcount, numberofreservedwords, maxcharval: integer;
ptime, pdate : alfa;

procedure sort (l, r : 1nteger)
{ QUICKSORT };

.Y!!!.
i, j, x : integer;
w: resword;

bedn
i :- 1;
repeat

while keys [1] .sortval < x do 1 :-
while x < keys [j] .sortval do j

if 1 <- j then
be21n

w :- keys [1];
keys[jJ :- w;

end.
untiU' > j;
1fl< j then sort(l,j);
IT i < r then sort(i,r);

end { SORT r;

j :- r; x :- keys [(1+j) d1v 2J .sortval;

1 + 1;
j 1;

keys [1] :- keys [j];

1:-1+1;; j:-j-l;

procedure printsolution(numwords: integer);

Y!.!:.
i, j: integer;
ch: char;

be21n
date(pdate); time(pt1me);
solutioncnt :- solutioncnt + 1;

writeln (t ty,' SOLUTION
"

solutioncnt);
writeln(tty,' LETTER --- REPRESENTED BY');

for ch :- 'A' ;0 '~'
do,

writeln(tty, ,ch,
,

,letterdata[ch] .representedby);

writeln(tty) ;
writeln(tty,' RESERVED WORD
write(tty,' WORD
if debug then writeln (t ty, '
writeln(t""tY7
if solutioncnt >... maxsolutns
for i : - D to numwords do
with keys [1J !!Q.
bedn

"
1 3

"
d

"
t al ) .write(tty, ,i+:, ,wor, ,sor v ,

if debug then writeln(tty,' ',fstlet,' ',lstlet,' ',length:3)
else write1n(tty);

end.
wr1~eln(tty) ;
writeln(tty,' PRINTING AT '

,ptime,'
,

,pdate);

if solutioncnt >... maxsolutns then halt;
end;

LIST');
HASH VALUE');
FST LST LENGTH ') else writeln(tty);

');
then sorteD, numberofreservedwords);

procedure initkeys;

)
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Articles
Laurence V. Atkinson

Universityof Sheffield
England

Two topics which have received recent attention in Pascal News are
the evaluation of Eoolean expressions [3, 8, 10, 11, 14] and extended
subranges [4, 5, 7J. Two articles [I, 2J, prompted largely by the
programs presented during rhe aforementioned discussion, show how a
state transitionapproach to multi-exit loops avoids issuesof boolean
expressionevaluationand, as an added bonus, facilitatesminimal
subranges. Wherever feasible in a Pascal program the range of values
that a variable is permitted to take should be as small as possible.
This aids program transparency (the declaration is more informative),
improves efficiency(see [13J) and increases security (the assignment
of illogical values is more readily detectable, both at compile-time
and at run-time).

A recent letter from Judy Bishop [6J suggests that the relevance
of state transi tion loops to minimal subranging is not fully appreciated.
This article emphasises this particular aspect.

The example which started all this discussion was a linear search
algorithm presented by Barron and Mullins [3J. A state transition
implementation is given in [IJ. Judy Bishop gives a similar solution
in [6J but implies that a state transition approach necessitates an
extended subrange. This is not so!

She identifies three mutually exclusive states:

(i

"

n)
(i

"

n)
i > n

(a. of item)

(a~ item)
=> searching

=> item found
=> item absent

and produces a solution of the form shown in figure 1.

var a: array [I .. nJ ~ ... ;
i : 1 ..

np 1 us 1 ;

state (searching, absent, found);

;= I; state .- searching;

repeat

if i > n then state := absent else

if a[iJ item then state := found else

i := i + 1

unti1 state <> searching

Figure I.

(

The extended subrange for i is necessitated only by the states
chosen. In this exampleit is impossiblefor n to be less than I
(for then the array declaration would not compile) so testing i>n
immediately upon entry to the loop is pointless. Instead we should
make a[i1=item the first test and then test i=n before incrementing i.
Thus the stateswhich shouldbe chosen are

(i <(i
"(i

n) 1\ (a. of item)
n) /\ (a~ item)
n) /\ (a~ of item)

=>
=>
=>

searching
item found
item absent

and the correspondingsolutionis in figure2. Notice that now
takes its minimal subrange: the index rangeof the array.

In this example the index type of the array is a subrange type
which can be extended and the table is assumed to be full. We now

examine the state transition approach in. circumstances where the

array index type is not a sub range and where the table may be empty.

var a array [1 .. nJ ~
.. n;

state: (searching, absent, found);

state .- searching;:=
];

repeat

if a [iJ = item then state := found else

if = n then state := absent else

(/)

m
-0
-I
m

:= i + 1

unti I state<> searching ::::

Figure 2.

When the index type of an array is a subrange type we are able
to extend this subrange for a subscript variable (but note that
minimal subranging is particularly important for array subscripts).
If the index type of an array is not a subrange type but a full type,
such as char, then we have no choice;we cannotextend the range.
This pointwas raised by John Strait [12J. As shown in [I]. the
fact that a state transition approach does not incur an extension of
the index type makes the technique directly applicable. This is
illustrated in figure 3.

A common technique is to use a variable to record the number of
entries a table currently contains. For a table with index range
1. . n the number of entries (say,m) may be anywhere in the range 0 to
n. Hence, O..n is the appropriate subrange for m. This does not
affect consideration of the subscript work-variable: this should
sensibly refer only to actual entries and so should never take a value
outside the range 1 to m. Its full range is therefore 1 to max(m)
and so its minimal sub range is I. .n.



The s ta tes are

(m > 0)
'"

(i < m) A (a. f. item) => searching
(m> 0)

'"
(i :: m)

'"
(a~ item) => item found

(m
=

0)
"

(i m)
'"

(a~ f. item) => item absent
>

occupancy (empty, occupied);

and the program is in figure 4.
~ occupancy ~

occupied

begin en

Alternatively, some other information may record whether or not
the table is occupied, as in figure 5. This will probably be so,
whatever the search algorithm, if the index type of the array is a
full range type. .- 1; state searching;

end;
const firstch lastch empty :

state absent
var a: array [char] of

ch : char;

state : (looking, exhausted, located);

end {case

Figure 5.

ch := firstch; state looking;
~

It would be inappropriate to end this discussion without reference
to the efficiency considerations raised by Wilsker [14J. He stresses
the reduction in execution time achieved by the data sentinel approach
to linear search as advocated by Knuth [9J. I have some sympathy with
this view but my concern, both here and in [IJ, is not with the algorithm
itself, but the statement of the algorithm in Pascal.

repeat

-u a [chJ item then state :r: located else

if ch lastch then state :=exhausted else

ch .- succ (ch)

until state <> looking

Figure 3.
~

Enumeratedand subrange types are two of the most important features
of Pascal. Their contribution to transparency, security and efficiency
is often not fully appreciated. Their under-utilisation is one of the
(many!) features I repeatedly criticise when reviewing Pascal books.r--::-~-:

array [I .. nJ of

I

~ I.. n;
,

~oofentries: 0 .. n;
I

Minimal subranging in Pascal is desirable. One benefit of a state
transition approach to dynamic processes, as described here and in [8
and [2J, is that minimal sub ranging can be achieved.

state: (searching, absent, found);

if noofentries > 0 then

begin

i := ]; sta~e searching;
.#

L. V. Atkinson, "Know the state you are in",
Pascal News, 13, 66-69, 1978.

repea t

if aLi] item then state := found else

if noofentries then state := absent else

:= i +
]

until state <> searching

end else

state .- absent

[2J L.V. Atkinson, IIPascal scalars as state indicators",
Software-Practice and Experience (to appear), 1979.

D.W. Barron and J.M. Mullins, "What to do after a while",
Pascal News, 11,48-50, 1978.

J .M. Bishop, "Subranges and conditional loops",
Pascal News, 12, 37-38, 1978.
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[5J J .M. Bishop, Letter to John Strait,
Pascal News, 12, pSI, 1978.
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Figure 4. J.M. Bishop, Letter to Michael Irish,

Pascal News, 13, p82, 1978.



K. Fryxell, Letter to the editor,
Pascal News, 13, p8D, 1978.

program NonStandard(output);
type

state = record
status
value

end;

(defined ,undefined) ;

integer[8J T.a.N. Irish, "What to do after a while ... longer",

Pascal News, 13, p65, 1978.

[9J D.E. Knuth, "Structured progrannning with goto statements",
Computing Surveys, 6, 261-301, 1974.

ageofperson state; {meantto be the type above}
state (scanning,found,notpresent);

begin

procedure InnerScope;
var

[lOJ M.W. Roberts and R.N. Macdonald,
IIA resolution of the boolean

expression evaluation question",

PascalNews, 13, 63-65, 1978. {including references to variable state}

A.H.J. Sale, "Compiling boolean expressions",
Pascal News, 11, 76-78, 1978~

end;
begin

end.
J. Strait, Letter to Judy Bishop,
Pascal News, 12, p51, 1978.

Most Pascal compilers will compile this program, attaching the first use of state
in InnerScope to its outer definition. In fact, this use is inside the scope of
the second definition and is in error on two counts:

(1) it is an instance of use

preceding definition, and (2) state is not a type. identifier in this scope,

2. The relevant rules

J. Welsh, "Economic range checks in Pascal",
Software-Practice and Experience, 8, 85-97, 1978.

R.A. Wilsker, "On the article : what to do after a while",
Pascal News, 13, 61-62, 1978.

The relevant rules laid down by the Pascal Standard may be paraphrased as follows:

(* Received 79/04/04 *) 2.1The scope of an identifier extends over the whole of the program,
procedure, function, or record definition in which it is declared with the
exception noted in 2.2.
If an identifier is defined in a procedure, function, or record definition,
then that scope and all enclosed scopes are excluded from the scope of any
identifier of the same name in an enclosing scope. {the 4ede6~on kUte }

No two identifiers may have the same name in a scope. {unlquene6& 06
lU&o<0U:.£on }

The definition of an identifier must precede its use, with the exception
of pointer-type definitions and forward-declared procedures and functions
(see Standard for the exceptions),

2.2

*****************
2.3

2.4

Rer:>JUnt:ed wUh the peJl1r1-L6&wn 06 :the autholt,
640m
AMtJr.o.Li.an ComputeJt Suence CommwU.ca.:Uo ~ ,
Volume 1 NumbeJt I, MMeh 1979.

(* neceived 79/05/15 *) Note that I use identifier as meaning a handle attached to a Pascal object, and
r~e as the character-stringitself. Thus Arthur is the identifierto which I
respond in appropriatecontexts,but other people have the same name.

A Note on Scope. One-Pass Compilers. and Pascal
3. Outline of the algorithm

Considera particularscope S. If we denote the point of definitionby D, and
uses of an identifierby U, then the allowablepatternis illustratedby

A.H.J. Sale
De[XII'tment of Information Science, University of Tasmania

scopeS: (Oo'

D

U

1. Introduction

Very few Pascal compilers correctly implement the scope rules of Pascal. Partly

this may be due to their obscurity as some of the key statements are buried in
the introduction to the Pascal Users Manual, and partly it may be due to the frequent
use of one-pass recursive descent compilation techniques. However, with the
publication of the draft Pascal Standard in iss~e 14 of Pascal News, th~ scope rules

have been clarifiedand it is thereforeappropr>ateto see how the comp>lersmay
be madt:: to conform. The following program fragmentillustratesthe sort of error
that should be detected.

U
Oo.)

Consequently, I can formulate the pre-conditionR which must hold immediatelybefore
the definition of the identifier at D:

R = "No occurrences of the name of the identifier may have occurred in
accessible scope between the start of S and the point of definition at D."

This follows from rules 2.1,2.3 and 2.4. Rule 2.2 is brought in by the reference
to "accessible scope".
Consequently,we may incorporatethe preconditionin a one-passcompilerby checking
at this point. We search the symbol-table for any accessible identifier of the same

C/)

C/)
rr1
-u
-I
rr1

en
N



3~1 There is no identifier of this name. This means that no previous definitions
have occurred in accessible scope, and any attempted uses have already been
detected as errors (references to unknown identifiers).

3.2 There is an identifier of the same name declared at this scope level. This
is an error as it violates rule 2.3 (name already defined for this scope).

3.3 There is an identifier of the same name at an enclosing scope level. This
is therefore a redefinition of the name. The problem that arises is that
uses of this name preceding D will have been bound to the outer definition
of the name, and some may have occurred in the forbidden region.

The problem of 3.3 may be handled by associating a unique symbol with each new scope
as it is encountered, such that the symbols are ordered. Each identifier in the
symbol-table then carries the symbol indicating its last occurrence. When the pre-
condition search is made, if the table-symbol is earlier in the ordering than the
current-scope-symbol, then no use has been made of the name in the forbidden region.
If the table-symbol is equal to or follows the current-scope-symbol, then references
to the identifier have occurred in the forbidden region and an error has occurred.

f'AAc:al-l - lnt:e!l.a.c::tive, CQnveMwonal PMc:al-S

Ric:ha4d J. Cic:het£i
901 wh-i.t::tiVt VJUve
AUent:own, Pa. 18103

name before entering the new use. There are three distinct possibilities:

4. The exceptions

PASCAL-I is a version of the Wirth PASCAL-S (PASCAL
subset) s~stem designed to interact with the terminal user.
The s~stem contains a compiler' interpreter. text editor,
formatter arid a run-time debu~~in9 s~stem. The compiler
compiles the source into a stack code which is interpreted.
After program chanses. the compiler recompiles onl~ the
minimal set of affected procedures. The compiler also
automaticall~ formats the pro~ram upon compilation and
recompilation. Extensive on-line documentation is
available. The HELP command will give either a list of all
the commands with short descriptions or will ~ive a detailed
description of an~ command (5) specified. Compiler error

messages are detailed and sometimes include recommendations
for possible fi}:es. The program source text is stored to
allow interaction with the run time s~stem on the source
level.

The simplest implementation is to make the scope-symbol a natural number stating at
o for the program block and incremented for each new scope. It would be rare for
programs to exceed even the limits of integers in 16-bit machines!

The type-identifier of pointer-type definition may occur anywhere in the type part;
this relaxes rule 2.4. In all implementations of which I am aware, there are no
properties of pointers (such as bit-size) which depend on their bound types, though
this is possible. Therefore, the type-definitions may be compiled normally with the
exception that all references to type-identifiers are deferred, and examined only
at the close of the type-part. This defers all occurrences of the type-identifiers
to virtual ooourrenoes at the close of the type-part, and satisfies rule 2.4 and
the algorithm requirements.

All editting commands (except the GET file and SAVE
file commands) ~ollow the PASCAL scope rlJles. (i.e. the
LIST command defaults to listin~ onl~ the block beinS
editted.) Strin~s can be searched for and chanSed. The
REPEAT command reapplies the last edit command. There are
no line numbers; the edittin~ scope is alwa~s ver~ local,
and none seem needed nor desired. The edit pointer can be
moved from procedure to procedure, to the top or bottom of
anw of the three sections of a PASCAL block (HEADER.
DECLARATIONS. and BODY), and UP and down within the block.
Text lines or entire procedures can be inserted. deleted or
moved. A tree structured listin~ of procedure relationships
is produced b~ the STRUCTURE command.

A full definition of a forward-declared procedure may follow a use of the procedure.
However, the forward-declaration is a defining occurrence of the procedure identifier,
and incorporates a pseudo-scope for the parameter list. Within the parameter list
only referencesto types and definiti~ns of variables can occur. Applicationof the
algorithmis stillnecessaryto detectuses before definitionand duplicateuses of
names. However, any names so introduced are not accessible in the intel~Vei1ingscopes
between the forward-declarationand its associatedbody, and the algorithmwill still
work when the parameter list is again accessible in the newly created scope of the
body. (It is not neccessary to alter the parameter list scope-symbols"to the newly
createdone, but it can be done.)

:::

Functions may be treated identically. The Pasoal Standard does not prohibit re-
defining the function-designator name as an identifierlocal to the function,but
the resultingfunction-definitionmust then be non-standardas it cannot assign a
value to the function. - -

The run time s~stem allows the user to execute ~is
pro~ram and to suspend execution at an~ time. durlnS
execution. Breakpoints can be set, cleared or Ignored.
Execution limits can be set (statements executed,
instructions e}[ecuted and output lines). A user abort
entered from the terminal will also suspend execution of the
users proSram (but not terminate PASCAL-I). E}[ecution
errors and 110 errorS will also suspend the pro~raffi(not
tern,inate it).

s. Conclusions
Once execution is suspended, the user has several

options. He ma~ use the PMD command to examine ans of the
simple variables in the stack and the cont~nts .of the I~O
buffers and ma~ displa~ the recent execution hlstor~ of hIs
;ro~ram. He ma~ also enter code for immediate execution!
Immediate code ma~ be ansthin~ from a PASCAL-S statement to
an entire block (without the header or an~ block.s declared
inside it). One block of immediate code mas be stored for
each procedure and can be executed an~time the pro~ram is
suspended within that procedure-

The scope rules set out in section 2 and now incorporated into the draft Pasoal
Standard are sufficient to permit even one-passcompilersto reject incorrect
programs. The suggested algorithmadds an overheadat every definingoccurrence,but
since uses exceed definitions in general it may not be too expensive in time to
implement. In any case, what price can be put on correctness?
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SAMPLE SESSION

Part of the research involved in creatinS PASCAL-I was
to test whether p~ocedure oriented lan~ua~es like PASCAL
could be easil~ used interactivel~. Some language desi~ners
have sus~ested that onl~ line oriented languages such as APL
and BASIC could be used. The argument was that highly
structured lan~uases would inhibit programmer interaction.
We arSue that disciplined desi~n structure is esential for
reliable software development. PASCAL-! makes such
discipline implicit in its commands and theiT scope. When
YOU edit a PASCAL-S program with PASCAL-I. YOU modify text
within a procedure. Error correction and most other program
interaction is oriented towards the current statement in the
current procedure.

COMMAND-cop>,J, G'JE'ens
PROGRAM QUEENS (OUTF'UT);

<*
EIGHT QUEENS FT,OBLEM - F'LACE EIGHT HOSTILE QUEENS

ON A CHESS BOARD SUCH THAT NOtJE ATTACKS ANOTHER.
THIS PROGRAM IS FOR DEMONSTRATION F'LJRF'OSES.
IT CONTAINS BOTH SYNTAX AND LOGIC ERRORS. *)
VAR BOARD
: ARRAY[O. .7JOF INTEGER;COL: Af,:-r,r"':tHO..7JOF
BOOLEAN; UF': AF,RAY[O. .14JOF BOOLEAN, DOWN:ARRAY
[-7. .t7JOF BOOLEMHF'ROCEDURE F'RINlE-:OAR[I;VAR R
:lNTEGERiBEGIN FOF: R:""O TO 7 DO WRITE 0, t,
BOARD[RJ:2> ;WRITELN;END(* PRINTFOt'JI"n *);
PROCEDURE GENEr,ATE(F:: ItHEGEFO ;VAR C: INTEGER;
PROCEDURE SETSQUAF:E (R, C: INTEGER; V~,L: DOOLEAN);
BEGIN COL[CJ: =VAL; UF'(IHCJ: =VAL; DOWNOi'..CJ
:=VAUEND(:+: SETS QUARE ;1();BEGIN(* GEi'J[F,ATE *)
FOR C:=O TO 7 DO IF COL(CJAN[t UP[R-I-CJMW
DOWN[R-CJTHEN BEGIN(* SQUARE FREE *'SETSaUARE(R,C,FALSE>; IF R=7 THEN(* BOARD FULL *)
PRINTFOARD ELSE GENERATE (R+1); SETSQUf~RE (R ,C,
TRUE) ;END END<* GENEF:ATE *) ;FTWCEDUF,t.
INITIALIZE;f!EGIN FOR r:=o TO 7 DO COLUJ:=
TRUE;FOR 1:=0 TO 14 DO UP[lJ:=TRUE;F"OR I:=
-7 TO+7 IrO DOWN[IJ:""TRUE;nw(* INITIALIZE *)
;BEGIN(* QUEENS *)INITIALIZE;GENERATE(O>;
END<* QUEENS *).

We believe that PASCAL-I's automatic formatting and
procedure orientation overcome anw limitations that PASCAL
misht have as a conversational language, and that the
discipline imposed b~ languages such as PASCAL is essential
for reliable software desiSn and implementation.

B[otton,J
BR[eakJ

BY[eJ
C[hangeJ

COM[pileJ
CO[r.tinue]

DEUeteJ
D[ownJ
DU[n,pJ
ECdi tJ
EN[dJ

ERA[seJ
ER[rorsJ

EX[ecuteJ
F[indJ
G[etJ

H[elpJ
HI[storyJ
IG[rooreJ
I[nsertJ
LIMU tJ
LUstJ

M[essageJ

MONU torJ
MO[veJ

N[ovetoJ
O[verwriteJ

PM[dJ
P[ rintJ

R[epeatJ
RES[tructJ

SA[veJ
S[tatusJ

STR[uctureJ
T[opJ

TR[aceJ
U[pJ

V[etoJ
$
1

Set pointer to bottom of environment.
Set brea~,points.
E,d t PASCAL-I.

Change strinss.
Compile program.
Continue execution of program.
Delete a block.
Move edit pointer down.
Dump internal tables (debug command).
Begin edittins a specified block.
E,d t PASCAL -I.
Erase a line of text.
List compilation errors.
E~':ecuteprogram.
Find strings.
Get a file.
Print this list.
Display recent trace history.
Ignore breakpoints.
Insert a line.
Set execution limits.
List proSraIT,.

List selected error messages.
Displa~ variable changes.
Move lines of text.
Stop reauesting veto responses.
Overwrite line of text.
Post mortem dump.
Print current line (and subseauent lines).
Repeat previous command.
Move a block.
Save pro~ram to a file.
Displa~ current status.
List proSram structure.
Set pointer to top of environment.
Set trace flag.
Move edit pointer UP.
Reouest veto responses on changes.
Execute PASCAL statements.
Gives explanation of command errors.

COMMAND-pascal i, nueens

- PASCALI (1.1.79)

PROGRAM DUEENSCONTAINS5 BLOCKS
THE FOU.,OWING BLOCKS CONTiHN ERRORS:

QUEENS. INITIALIZE

:list Ih

PROCEDURE INITIALIZE;

BEGIN
FOR I : = 0 TO 7 DO

'0COLUJ := TRUE;

'0'26
FOR I : = 0 TO 14 DO

'0UP[IJ := TRUE;

'0'26
FOR I : = - 7 TO +

'0DOWN[1] : =
TRUE;

'0'26
END (* INITIALIZE *n

DO

EXPLANATIONS OF ERROR CODES:
0: THE DESIGNATED IDENTIFIER HAS NOT BEEN

DECLARED.
26: THE TYPE OF AN INDEX EXPRESSION MUST BE

IDENTICAL TO THE INDEX TYPE SPECIFIED IN
THE ARRAY DECLARATION.

:edit
*

d

: i var i: intE'~er;

:COlhP
2 BLOCKS RECOMPILED

:edi Queer,s

: list a

Li.6.t the. i.nptd. - miU~if
06 :the nO.t.oWuo Que_en'~
lem

Invoke. PMc.a.1.-1

The. e.d.u po.in.tVt ,w au.tornat~

'{CJJ.i.l'.fj ~e..t :to the 6.ur.6t pltO-
c.e.dwte. with VVLOM

LUt .the. pMce.duJle gi.vi.ng 6u.Ct.
VtJW1I. miU.6a.gu

foltgot .to dec..laJte. i..
- edi..t

:the. dedaJta..t.ictw ... alld
.<.IL6CJU:the deu.Q/I.Q,Uol1.

Re.c.omp-Ue -
.61jM.em c.ompUeJ,.

m.Ou:mwnthat M.6U/tU con.~-GHe;:c"

Le..t'.6 look at the whole tlullg.

PROGRAM QUEENS (OUTPUT) ;

<*
EIGHT QUEENS PROIILEM - PLACE EIGHT HOSTILE QUEENS

ON A CHESS BOARD SUCH THAT NONE ATTACI\S ANOTHER.

'"
a.nd tWt all 06«

_
ni.c.e.t~

i~I~o~~~~~~M B~~HF~~N~~~o~~~r'~6~~~ ~~~~2~:s ~) 60ltmaned .too.

(/)

I"T1

""1J
--i
I"T1



UAR
BOARD: ARRAY ro.. 7] OF INTEGER;
eOL: ARRAY ro. .7] OF BOOLEAN;
UP: ARRAY CO. .14J OF BOOLEAN;
DOWN: ARRAY [- 7..t 7] OF BOOLEAN;

PROCEDURE PRINTBOARDi

UAR
R: INTEGER;

BEGIN
FOR R : = 0 TO 7 DO

WRITE<' t, BOARDeR): 2);
WRITElNi

END
C*

PRINTBOARD *>;

PROCEDURE GENERATECR: INTEGER);

UAR
C: INTEGER;

PROCEDURE SETSOUARE<R, C: INTEGER; VAL: BOOLEAN>;

BEGIN
COLeC] := VAL;
UPCR + CJ := VAL;
DOIo/NCR - CJ := VAU

END (* SETSQUARE *);

BEGIN <* GENERATE
*>FOR C := 0 TO 7 DO

IF COLeC] ANI) UPCR + CJ AND DOWNCR - CJ THEN
BEGIN <* saUAREFREE *,SETSOUARECR,C. FALSE>;

IF R = 7 THEN
<* BOARD FULL *)

PRINTBOARD
ELSE

GENERATECR +
1);

SETSQUARE<R, C, TRUE);
END

END
<* GENERATE *>;

PROCEDURE INITIALIZE;

UAR
I: INTEGER;

BEGIN
FOR I : = 0 TO 7 DO

COLCI]
:'"

TRUE;
FOR I :

'"
0 TO 14 DO

UP(JJ := TRUE;
FOR I : = - 7 TO t 7 DO

DOWN[D := TRUE;
END

<*
INITIALIZE *>;

*BEGIN <*
aUEENS

*>INITIALIZE;
GENERATE<O) ;

END
<*

QUEENS
*>.

:structure

*

1 QUEENS
2 PRINTEtOARD
2 GENERATE
3 SETSaUARE
2 INITIALIZE

:restructF'rir,tboard w generate

:str

. I
2
3
3
2

QUEENS
GENERATE

PF;INTfcOARD
SETSQUARE

INITIALIZE

:exec
5 BLOCKS RECOMPILED
INTERPRETING QUEENS

Ok.. Ld'6 ![W/. it. Re.6.tJtuc.-
>twu:l1g maku eVVLything .l!.e-
c.omp.i.te. It' 6 a.i..£.i..n memoJf.y
AO you. gd 6Mt Jf.upon.6e.

EXECUTED 24895 STEPS IN 3120 STATEMENTS.

HALT AT:
*

WRITE<tt. BOARD[RJ:
2);

IN: QUEENS. GENERATE. PRINTBDARD
BECAUSE OF UNDEFINED VALUE IN EXPRESION. :z

Who' 6 u.nde 6-{.l1ed?
Le.t ,the 6!jtT!boUc. P06t malLtwn
dump pM.n.<.USER INPUT FILE BUFFER - EOLN: TRUE; - EOF: FALSE

USER OUTPUTBUFFER:

QUEENS. GENERATE. PRINTBOARD

CALLED AT THE 7TH LINE OF THE BODY OF QUEENS. GENERATE
1.£. »F"RINH!OARD HeJLe.'6 the tIulc.ebac.k.

R 0

QUEENS. GENERATE
CALLED AT THE 9TH
I.E. »

C
R

LINE OF THE BODY OF QUEENS. GENERATE
GENERA TE (R

+
1>;

3
7

QUEENS. GENERA TE
CALLED AT THE 9TH
I.E. »

C
R

LINE OF THE BOny OF QUEENS. GENERATE
OENER_HE(R

+ 1>;
1
6

Chec.k. out the 6anc.y 6tyle 6oJr.

6'o.runa..t:ting c.ommen.t.6.

QUEENS. GENERATE
CALLED AT THE 9TH
I.E. »

C
R

LINE OF THE BODY OF QUEENS. GENERATE
GENERATE(R +

1);

6
5

QUEENS. GENERATE
CALLED AT THE 9TH
I.E.

"',_

C
R

en
I"Tl
-c
---i
I"Tl

LINE OF THE BODY OF QUEENS. GENERATE
GENERATE(R +

1);

2
4

QUEENS. GENERATE

CALLED AT THE 9TH
I.E. »

C
R

LINE OF THE BODY OF QUEENS. GENERATE
GENERATE(R +

1);

5

QUEENS. GENERATE
CALLED AT THE 9TH
I.E. »

C
R

LINE OF THE BODY OF QUEENS. GENERATE
GENERATE (R

+
1>;

7
2

The M.te.tlA..6k denotu the ecU.t.
po.inte!l..

QUEENS. GENERA TE
CALLED AT THE 9TH
I.E. .....

C
R

LINE OF THE BODY OF QUEENS. GENERATE
GENERATE(R +

1);
4
I

Give art oVVl.v'<:ew06 tlte plLo-
gJtam. HVte the Mte.wk 6hou:~
the c.u/vreltt btoc.k.

QUEENS.GENERATE
CALLED AT THE 3RD LINE OF THE BODY OF QUEENS
I.E.» GENERATE(O);

C
R

16
"R"

OJt
"e"

ul1dc5.ined?
... nope.Only GenVUtte c.cr.teA RUntboa-'td

60 le.t'6 make .it loc.a£..

:$wri teln( board[3]); '$ WhAt abotd tlte BOARV(J]? IS
dU...6

,(),
a 6Olu.tA-on, .it 6hou..{.d

have a value. ... a.h:
Le.t'6 doublec.hec.k It'ha.t UkUo
haPPClUl1g.

EXECUTION ERROR IN IMMEDIATE COfrE.

:history

H» END (t SETS QUARE *);
LEAVING: QUEENS. GENERATE. SETSlWAI'i:r::

H» IF R
'=

7 THEN (t BOARD FULL *)
H» PRINT BOARD



ENTERING: QUEENS. GENERATE. PRINTBOARD
H» BEGIN
H» FOR R := 0 TO 7 DO
H>} WRITE(:t t, BOARD[RJ: 2);

:edit ~erlerate

:find /besli n/

*
BEGIN

<*
GENERATE

*>
OK?'n

BEGIN
<*

SQUARE FREE
*>OK"?,=,

:i board[cJ := d

:edi t printbord

WHAT"?

NO SUCH BLOCK.

:bot

:break

:break
BRKPNT AT: END

'*
PRINTBOARD *>;

: i~nore 3

:execute
1 BLOCK RECOMPILED
INTERPRETING QUEENS

064713
063571
057263
BREAKPOINT 1 AT:

B}>
*

END
<*

PRINTBOARD *>;
IN: aUEENS. GENERA TE. PRINT BOARD

EXECUTED 39147 STEPS IN 4982 STATEMENTS.

:moni tor board

:lintit 10"0 s

:help status
THE STATUS COMMAND IS USED TO REPORT THE
CURRENT STATE OF THE USER SESSION. THE EDITING,
BREAKPOINT, TRACING, AND LIMIT CmmITICJNS Ar~E
REPORTED. THERE ARE NO PARAMETERS ASSOCIATED
WITH THIS COMMAND.

:sta
EDITING BODY OF QUEENS. GENERATE .PRINTBOARD

BRKPNT 1 AT: END
'*

PRINTBOARD *>;

STATEMENT LINE LIMIT:
INSTRUCTION LIMIT:
OUTPUT LINE LIMIT:
VETO = TRUE

MONITORING:
BOARD

100
100000
1000

:continue

RESUMING QUEENS. GENERATE. PRINT BOARD

H» BDARD[CJ := R;

H» ! := 5
M» BOARD[CJ := R;
H» ! := 3

STATEMENT LIMIT AT:
S» BEGIN (* SQUARE FREE

*>IN: QUEENS. GENERATE

EXECUTED 791 STEPS IN 101 STATEMENTS.

:moni tor

:continue s

RESUMING QUEENS. GENERATE

Yu - .i.t th.i.nM U fuu an
an6we_ltbut .i.t doul1' t. R» BOARD[CJ : =- R;

R» SETSQUARE<R,C, FALSE);
R» BEGIN
R» COL[CJ : = VAL;
R» UP[R + CJ := VAL;
R» DOWN[R - CJ := VAL;
R>> END (* SETSCmARE

* >
;

R» IF R = 7 THEN (* BOARDFULL
*

>
R» ELSE
lin, 10000 s

We've got to put the queeM ('J:
the toa.1td -<-6we want them to
",unt.

Helle. Th-W .6hou.£.d do .i.t. :cont
RESUMING QUEENS. GENERATE

What cUd I do. mL~.6Pe..U «?

04752613
BREAKPOINT 1 AT:

B» END (* F'RINTBOARI1
*

>;
IN: QUEENS. GENERATE. F'RINTBOARD

v....
EXECUTED 3225 STEPS IN 412 STATEMENTS.

,.
var i: intesler;
beslir,
writln<r. c);

for i := 0 to 7 do write(board[iJ:4H
writeln;
end;

Lct'.6 6t.op .i.t a6.teJt .i.t pJUn.t~

Mn'e atUweM - Set a blteal<.pc-LlL.t.

$
ERROR(S> IN IMMEDIATE CODE:

Vo a.
VAR

I: INTEGER;

HeJle'.6 the blteakpoW.
BEGIN

WRITLN<R, C>;

'0'
14

FOR I : = 0 TO 7 DO
WRITE<BOARD[IJ: 4>;

WRITELN;
ENII;

He!!: Shouldn't the--6e .6Otu..t1('Jl~
look Like they Me -<-ncltetU-<-ng
.in value?

Ld'.6 check out what'.6 happeH-
.in!! .to the bOMd.

:n.es 0 14

EXPLANATIONS OF ERROR CODES:
0: THE DESIGNATE!! IDENTIFIER HAS NOT BEEN

DECLARE!!.
14: A SEMICOLON IS EXPECTED.

Now wheJte welte we?
ShCJu.£.d 1 !.U.e the .6.ta..tu.6 comlr.a;' ~

:. c/wri tln/wri tel n/
WRITELN<R, C);

1 CHANGE MADE

o

:edi slenerate
fai.lt enough.

: noveto

: f /board[
BOARD[CJ

Ok. Le;t'.6.6trIJt.,t th-W up agcUn. :0 board[rJ :=c;
BOARD[CJ : =

R;

wha..t?

:IJF>
S:t.a:tement £A.m-i..t .6.topped U6.

:F>4. IF COL[CJ AND UP[R + CJ AND DOWN(R - CJ THEN
BEGIN <

*
SQUARE FREE

*
>

BOARD[RJ := C;
SETSQUARE(R, C. FALSE>;

cteaJL the motUtoM.

Let'.6 took at -U one .6ta..tement
lIt a .tUne.

(cre. ge..v.. the next .6ta..tement
.to execute.

Enough 06 tfUA.

Go on.

Shu.ck.6.

Whttt WtU that?

f.(x the typo.

Ok. TIt/j again.

Put the queen on the JLoWnot
the JLOWon the queen!

Show the change ~n c.ontext.



: execute
1 BLOCK RECOMPILED
INTERPRETING aUEENS

0475 6
057263
063571
064713
1 3 7 0
BREAKPOINT 1 AT:

B» END <*
PRINTBOARD *>;

IN: QUEENS. GENERATE. F'RINTBOARD

JUgkt on!

EXECUTED 57827 STEPS IN 7360 STATEMENTS.

:bye
WARNING - PROGRAM NOT SAVErI.
0K"10

: save Queer.sl

:bye

- END PASCAL I
COMMAND-

(* Received 79/04/02 *)

*****************

TRACING THE HEAP

*Steve Schach
Applied Mathematics Department
Weizmann Instituteof Science

Rehovot, Is rae 1

A programmer using a high-level language rightly expects to be shielded from
m:-chtne implementation details. If there is a bug in a Pascal program, one does not
wish to be presented with an assembler listing, or a core dump, but rather with infor-
mation in a format as close as possible to the original source code. Watt and Findlay
[3]have constructed a trace for the stack (i .e., the static Pascal data structures)
whichgive.s the user diagnostfc fnformation In the terminology of his program. However,
the dynamic data structures created by the procedure ~, and stored on the heap, are
not traced at all.

The package HEAPTRACE outlined in this paper aids the user to debug his programs
by providing information as to the contents of the records on the heap. Each field is
named, and its value is given in what might be termed "high-level format". For
ex~mple, the va~ues ~f.types defined by enumeration (including Boolean) are exp1icitly
printed out as rdentlflers. The contents of sets are similarly handled. The first and
last elements of arrays are given, or the fi rst and last strings of packed arrays of

~.
The user may specify which record types are to

to be ignored (if a tag field is not assigned). At
heap to be dumped, or just the contents of the last
variab1e name, and if that variable Is a pointer to
values of the fie1ds of that record are given.

be traced, and whether variants are
any point h~ may request the entire

n records. He may even speci fy a
a record be i n9 traced, then the

*On leave from: Department of Computer Science, Universit'y of Cape Tawn,
Ronde bosch. 7700 South Af rica,

This work is supported in part by the South African Counci I for Scientific and
Industrial Research.

For portabi Ilty's sake HEAPTRACE is written in Pascal. It takes the form of a
one-pass precompiler which produces as output the original Pascal program suitab1y
modified for tracing the heap according to the user1s instructions. The basis of the
program is the Pascal-P3 campi ler [1] with the code generation routines removed, and an
additional 1500 lines of code inserted. Reasons for choosing this form of iro:pTementa-
t ion i nc I ude

(a) a precompiler needs lexical and syntax analysers, as well as data structures for
symbol tabIes, etc. In order to speed up development time it seemed sensible to start
with a thoroughly tested working program which had these features.

(b) At a later stage, it will be relatively simple to implement HEAPTRACE as a compiler
by re-inserting the cod~ generation routines and producing the output in the form of

P-code rather than Pasca I.

(c) A Pascal user may wish to implement this form of trace for the heap as an option
to his or her own Pascal compi 1er. As HfAPTRACE consists of additions and modifications

to a well-known and widely circulated campi ler, the chances are good that such a
person could rapidly understand the principles of HEAPTRACE merely by examining the
cJear1y marked changes to the P3 campi ler.

HEAPTRACE works as fot lows: the cOl1l11and new is modified so that when the user
wishes a record to be created on the heap, a second record, a so-ca11ed IIhyperrecord",
is also created. The hyperrecords form a doubTy-linked list (the Hhyperlistll) and
each hyper record is two-way 1inked to its associated user-created record. In this way
one can ensure that the records to be traced are vertices of a connected graph, even
if the user has somehow erred in his handling of pointers. Tracing the heap is then
effected by moving along the hyperheap and dumping the contents of the records as
selected by the user.

An example of a variant record is given on pages 44-46 of the Pascal User Manual
[2]. A program for that example was submitted to HEAPTRACE; the output of the result-
ing program appears below.
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REFERE~CES

Each dependent clause is typically a statement. If the introductory

phrase of a structured statement ends in begin or of, then the 1 ast 1 ine

of the pattern ends with end (possibly followed by a semicolon). For a

repea t statement, the 1as t dependent clause is the until cl ause.

ha 11 ma rk of s truc tured programs.

Each type of structured statement has its own form of introductory

phrase. The complete 1 ist of introductory phrases for Pascal statements

is:

formatll, the underlying structure of each record is reflected in the indenti.tion.

HEAPTRACE is currently in the testing stage. It is hoped to make it available to
any interested user as soon as its machine independence has been adeC1uately

demon:;trated.

[1] U. Arrmann, liThe Zurich Implementation", Proc. Symp. C,1 Pascal - the language and
its implementation,Southampton, 1977.

[2] K. Jensen and N. Wirth, "Pascal User Manual and Report", $pringer-Ver1ag, Berlin.
1974.

[3] D.A. Watt and W. Findlay, IIA Pascal Diagnostics Sysremll, Proto Symp. on Pascal -
the language and its implen1entation, Southampton, 1977.

:z
IT!

U")

(* Received 78/11/21 *)

whil e expression do begin

for control variable := for 1 ist do begin
with record variable list do begin

case expression of

re pea t

if expression then begin

else. ji expression then begin

~ begin

begin

*****************

WHY USE STRUCTURED FDRWlTTING?

J. E. Crider
She 11 Oil Company

P.O. Box 20329
Houston, Texas 77025

In order for structured statements to begin with these introductory

phrases, certain Pascal statements in a program must first be roodified.

The ~ preparation roodification involves the insertion of redundant

begin-end pairs, as follows: every controlled statement in a while, for,

with, or if statement is converted into a compound statement, with two

optional exceptions. The first exception is that, if the controlled

statement is a simple statement such that the complete structured state-

ment can fit on one line, then it need not be converted. An example is:

U")
IT!
.u

-i
IT!

(This paper should be construed as a personal rather than an organiza-

tional statement.)

What is Structured Formatting?

"Structured formatting" is a technique for formatting ("prettyprinting")

Pascal programs. It is described in a paper in SIGPLAN Notices 11, No. 11
(1978), pp. 15-22. It is designed to display clearly the Pascal statements

and their structural relationships.

Structured formatting is based upon a single indented display pattern,

which is:

whil e a [i] <> x do i .- i + 1;

The other optional exception is that, if the controlled statement in
the ~ clause of an if statement is itself an if statement, then it

need not be converted. This exception leads to if statements displayed

in a very useful form:

introductory phrase
dependent clause
dependent clause

if k = n then begin
count := count + 1;
rr+d[k];
k k - d[k] end

else if k > 0 then begin
I' := I' + d[k];
k := k - d[k] end

else begin
r := I' + 1 end;

dependent cl ause

This pattern is used to display almost all of the structured statements

of a Pascal program. Each dependent clause is typically a statement; if

such a statement is itself structured, then it, too, is displayed in the

above form. The resulting display clearly shows the nesting that is the

Thus it is seen that the if statement may appear as a sequence of display

patterns: one pattern for the "if" part, one for each "else-if" part, and

one for the final "else" part. (Note also that the last t~IO1ines in the
example above could be replaced by the single line "else I' := I' + 1;",
according to the first exception.)



The one structured statement that is not usually displayed through

the display pattern is the compound statement. Instead, it is typically

used with another structured statement to indicate the range of control

of the latter. Generally, the only compound statements that are displayed

through the display pattern are those that represent selection statements

in a ~ statement and those that represent the statement part of a

program, procedure, or function. Thus, begin is an introductory phrase

only when it cannot be part of another introductory phrase.

From a sl ight1y different point of view, it is seen that the com-

pound statement is always displayed in the same form. This form is:

[introductory phrase prefix] begin
s ta tement;
statement;

4. Other techniques treat the compound statement as a structured

statement. In contrast, structured formatting uses begin and end symbols

as markers to confirm the range of control of other structured statements;

this range of control is expressed primarily through indentation.

,Ihat are the Advantages of Structured Formatting?

1. The structured format clearly displays the structure of a Pascal

program. The indentation shows the range of control and indicates the

dependency of the controlled statements. The overhanging introductory

phrase begins with a keyword that indicates the nature of control and also

usually includes the controlling condition.

2. The structured format is simple. It uses a single display pattern

that has three distinct and well defined parts: an introductory phrase,

sequence of dependent clauses, and the indentation increment.

3. Each line starts with the beginning of a new statement (or ~
or until clause). Each statement begins on a new 1ine (exceptions: most

compound statements, if statements in "else-if" structures, and simple

controlled statements). These two properties add to the clarity of the
display by emphasizing the statement content, while the indentation pattern

emphasizes the control relationships.

statement end

Note that begin and end symbols always appear on the ends of lines (followed

only by semicolons and comments).

It is worthwhile to force a single exception to this compound statement

form. For the compound statement that is the statement part of a program,

procedure, or function, the end symbol should appear by itself as the last

dependent clause. This last end is treated specially to emphasize the end

of the statement part; typically this end is followed on its line by the

name of the program, procedure, or function in a comment.

4. The structured format is conservative of lines. There are

few lines that contain only single symbols; in particular, begin and

end symbol s rarely appear alone on 1ines. Thus, the structured format

brings the statements of a program structure close, so that their inter-

relationships may be easily comprehended by the reader.
Another important element of the structured format is the indentation

increment; it must be the same for every application of the display pattern

throughout the program. This facil itates counting the level of nesting,

which can be very useful, as seen below.
5. The structured format is conservative of indentation. Each in-

dentation increment corresponds to a change in the level of control of

sta tements; the begin and end symbol s of a compound statement are auxi-

1iary to this correspondence, and do not of themselves cause additional

indentation increments. These last two advantages mean that space is

conserved both horizontally and vertically, an important factor in the

publ ication of programs.

6. I f aline conta i ns end or until symbo1s, then the number of

indentation increments that it has, relative to the following line, is

equal to the total number of end and until symbols that it contains.

This is the indented end relationship; it is extremely useful in desk-

checking the structure of Pascal programs. It is a local ized relation-

ship, applying to two adjacent lines at a time. (Note that treating

the last end symbol of the statement part of a program, procedure, or

function as the last dependent clause allows any preceding end

symbols to participate in this relationship).

What abou t Other Formatt i n9 Techn i gues?

Structured formatting differs from other formatting techniques in

severa 1 ways. These are:

at least two display patterns

commonly used has all 1ines
1. Other techniques generally combine

in various ways. The other display pattern

indented except the first and the last.

2. Other techniques generally allow for the vertical alignment of

matching begin and end symbols. Structured formatting places begin and

end symbols at the ends of lines, and provides other ways of confirming

valid structures.

3. Structured formatting may require program modification, as

described above. Most other techniques can be applied directly to any

Pascal program.
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7. The begin and end symbols are always the last symbols of the

lines on which they appear (excluding semicolons). Although matching

pairs of these symbols are not vertically aligned, arcs connecting them

can be drawn easily, if needed.

8. The ~ preparation modification leads to the very small

set of introductory phrases, and also to the valuable indented end

relationship. Further, it inhibits the use of some of the more con-

fusing structured statement sequences, such as "if. . . then .if. . .

then. . else . II

g. The "else-if" exception to the ~ preparation modification

provides for a valuable and commonly used control structure, and avoids

the "stair-step" pattern that would otherwise appear.

10. With the display preparation modification, the fundamental

algorithm for managing indentation and display is quite simple: for

each beqin, of or repeat symbol, increment indentation and foll ow with

a new line; put out a new line after each semicolon and before each

el se or until symbol, and al so before the last end symbol of the

statement part of a program, procedure, or function; and for each end or

until symbol, decrement indentation for the lines following.

every 1 ine to end with a semi-

preceding a line that begins with

need appear nowhere else but at

11. The structured format allows

colon; the sole exception is the line

the else symbol. Further, semicolons

the end of aline.

12. Structured formatting can be applied to complete Pascal pro-

grams, as well as to Pascal statements. At the top level, the display

pattern gives:

program head i ng
label declaration part
constant declaration part
type declaration part
variable declaration part
procedure or function declaration
procedure or function declaration

procedure or function declaration
statement part .

The display pattern is then applied to each of the declaration parts.

Thus, the introductory phrases for Pascal include the program heading,

the procedure heading, the function heading, and the keywords label,

const, ~, and var, as well as the introductory phrases for statements

(note that the introductory phrase for the statement part is begin).

13. Structured formatting can be applied to each procedure or

function declaration as well, for each one has a structure quite similar

to that of a program. Because procedure and function declarations can

be nested, the number of indentation increments at a procedure heading

or a function heading is equal to the static level of that procedure

or function.

14. Structured formatting can be used to advantage with structured

programs in many other languages as well. In other languages, however,

the indented end relationship may not obtain.

What about an Example?

This example is Program 3.7 from Niklaus Wirth's book, Algorithms

~ Data Structures = Programs (Prentice-Hall, 1976). The comments have

been changed and semicolons have been inserted before the last end

symbols. Further, the ~ preparation modification has been made to
the first for statement in the program (the controlled statement was not

simple or compound) and to the for statement within the repeat statement

(the controlled statement was too long).

program selection (input, output);
(* find optimal selection of objects under constraint *)

const
n = 10;

type
index = 1. .n;
object = record

v, w: integer end;

begin (* selection *)
tot v := 0;
for i := 1 to n do begin

wi th a[ i] do begin
read (w, v);
totv := totv + vend end;

read (wl, w2, w3);
z[true] := '*';
z[false] := ' ';
write (' weight ');
for i : = 1 to n do wri te (a[;J. w: 4);
writeln;
write (' value ');
for i := 1 to n do write (a[i].v: 4);
writel n;
re pea t

limw := wl;
maxv := 0;
s := [];
opts : =

[];
try (1, 0, totv);
write (1 imw);
for i := 1 to n do begin

write (' ',z[i in opts]) end;
writel n;
wl := wl + w2
until wl > w3;

end (* selection *)

var
i: index;
a: array [index] of object;
1 imw, totv, maxv: integer;
wl, w2, w3: integer;
s, opts: set of index;
z: array [boolean] of char;

procedure try (i: index; tw, av: integer);
var

avl: integer;
begin

if tw + a[i].w <= limw
s := s + [i];

(* try *)
then begin

(* try inclusion of
object i *)

1, tw + a[i].w, av)
begin

if i < n then try (i +
else if av > maxv then

maxv := av;
opts := send;

s := s - [i] end;
avl := av - a[i].v; (* try exclusion of

object i *)
if avl > maxv then begin

if i < n then try (i + 1, tw, avl)
el se begin

maxv avl;
opts := s end end;

end; (* try *)

(" Rece i ved 79/03/22
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Future of Pa.ca. New. - Save the PUG
The Universityof Southampton

Computer Studies
Professor D W Barron

be ashamed of: we've done what many people thought was impossible.
Your descriptionof such an act was a quotation - "for one brief
shining moment there was Camelot". Let me close with another
quotation (from that excellent European, James Joyce); If.. better
pass boldly into that other world, in the full glory of some
passion, than fade and wither dismally wi th age..."

30th January 1979. Yours sincerely,

D.W. Barron.
Dear Andy,

Here are some thoughtson the future of PUG, promptedby
your Open Letter in PN13. Perhaps I should start by stating my
own position,which is this. PUG has succeeded beyond all reasonable
expectationbecauseit has been informaland unconventional. To
institutionaliseit is to administerthe kiss of death. I have been
happy to support PUG in its present form with my volunteer effort,

but I want no part in an institutionalised PUG. The day the proposed
constitution is adopted, someone else can take over the European
printing and membership services.

P.S. You should worry about passing 30. I just passed 44, but a
few people still trustme.

*******
Reading various contributions to PN13, it is clear that there

are two very different views of PUG. There are those who want PUG to
be "pre-eminent with regard to Pascal", and to have some sort of
authority over the language. Obviously, institutionalising PUG is
attractive to this group. But there already exist organisations to
deal with standards- ISO, ANSI and BSI. It is folly to believe that a
self-appointed, institutionalised PUG can keep Pascal to itself. And has
anyone thought about the logistics of obtaining a consensus from 3000
members in 41 countries and 49 states?

Maroh 12, 1919

Mr. Andy Mickel
Pasoal User's Group
University Computer Center: 221 EX
208 S.E. Union Street
University of Minnesota
Minneapolis, MN 55455

Dear Andy:

I have sent II\Yballot on to Riok Shaw, but I wanted to say that I can

understand your position. with each issue of ~ ~ I have been

amazed that you could have produced such a product. I know the time it

takes to bring it all together. In a real way Pascal News is PUG. I

would urge you to pass the editor's job on to someone else very carefully.

And while I agree you should try to keep the cost of PUG membership down,

you are perhaps being unrealistic about the help needed to produoe a

quarter~ publication for 3,000 members.

The alternative school of thought, to which I adhere, recognises
that the enormous success of Pascal has been achieved not through the
existence of PUG per se, but from the publication of Pascal Newsletter and
Pascal News. Itu the dissemination of the "vast quantities of
information" that has done the trick. The value of Pascal News is
incalculable, but institutionalising PUG won't make any difference to it,
except by probably putting the price up and adding layers of unnecessary
formality and bureaucracy to the production process.

Pascal News is the most valuable thing we do - not so much the
articles, which could perfectly well go into SIGPLAN Notices (or Software
Practice and Experience), but the Implementation Notes and the miscellaneous
information. We don't need a Constitution to keep on producing Pascal
News, just an Editor and a sympathetic print-shop. If we can't maintain
our informal but effectivepublicationwithouta lot of (*expletive
deleted*) formality, let's shut down the enterprise. We've nothing to

continued. . . . . . . . .

Department of Marl1ematics, The University. SO:.Jtharnpton,
:SOg 5NH. Tel: 0703 559122 Ex" '100 Telex: 476G1

Open Forum for Members
PaulBrainerd

1630 ". 6th Street, D-1605
Minneapolis, MN 55454
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Open Forum for Members

2918 Kevin Lane
Houston, Texas 77043
March 19, 1979

Andy Mickel
University Computer Center: 227 EX
208 SE Union Street
University of Minnesota
Minneapolis, Minnesota 55455

Dear Andy:

I am writing this letter for several reasons. First I
receiv:d my copies of Pascal News #13 and #14. I wr~te
wonder1ng what had happened to the Pascal News because
the minutes of the first ANSI X3J9 meeting in ~hich #14
at a time when I had not even received #13'

Second, enclosed is a paper that I am herewith submitting to you
for publica~ion as an article in the Pascal News. Its purpose is
to promote '~tru~tured formatting", a technique that I have found
very useful 1n v1sualizing statement structures. The technique
a~so has features that are important for the publication of programs
(1t saves space, at one line per statement yet!). While it takes
some getting used to, I hope that you and other Pascalers will give
it a try.

have now
you earlier,
I had read
was mentioned,

Third, enclosed is a copy of a letter that I am writing to Tony
Addyman regarding his standardization efforts. The letter describes
two additional changes to Pascal that I have found in the working
draft published in Pascal News #14. I hope that both changes can
be removed.

Fourth, I have a correction to Wirth's EBNF of Pascal in Pascal
News #12: additional Predeclared identifiers are FALSE and TRUE.

Fifth, a~ a PUG member and a Pascal user I want to tell you that
I apprec1ate very much the incredible effort that you have put into
~UG and the Pascal News. The Pascal News has become an impressive
Journal that is my major link with Pascal developments and I am
sure that it serves most other PUG members the same way. If Pascal
helps the computing community to move on to better languages that
supplant primitive languages like FORTRAN, it is largely through
your work in promoting Pascal in these last few years.

Sincerely yours,

~fd~

19 !',1arch 197Q

TJear Andy,

Here is that quote that I read to vou on the chone; I've
translated it fro'!l the book "10 ar.~s COr] Mafalna", drawn
by Quir]o:

"This air of hacpineps, of tranquility that you have "OW,
Quina; is it due to the fact that you've killed off !,jafalna?
__I stopped doing her a few Months ago, arn yes, I am mo~e

comfortable. ~ore free. It's heen ten years of cartooni~g,
and I was beginning to receat Myself. It seeMed to Me Mo~e
honest, more healthy to stop noin~ her.

--Wave you ever regretted at any MOMent creating her?
--~o, not that. I did her with Much enthusiasm. What haccpnen
is that she caMe to be an opcressive cersonality, an obliqation.
anrl then it wasn't fun any lonqer; I was fed UP with it.
--Nonetheless, you owe your populari ty to 1\1afalda.
--Yes, (he admits), and that used to irritate '!le.
--I must confess that it's hard to imagine you irritated.
--;lell, I had scent the previous twelve years doing hllmorous

cartooning when Mafalda came out; it's not that I was ~
complete unknown (not like they stop me on the streets now
ei ther), but only when the comic sta rted did I get the "boom".
And actually, one could say that the whole world, More o~
less, knows who Mafalda is.

A little bit earlier, on the street, we saw a ~afalda
Made of coloured wood displayed on the balco"y of a store
selling infants' goods, and Quino stopped for a moment and
sai~, "Hey, look at her!"
--Does the inveitable cO'!lmercialisation of your characte~s

bother you?

--It disgusts me more tha" it bothers '!le. As you sairl, it's
inevi table. The tiMe comes when, if one n oesn 't have a

license to make shirts or whatnot, someone will do it, ann
you'll have to prosecute and all that.. .thus , there's no sense
in denying it. ;lhat irks me is the need that some peocle have
to buy a shirt or blouse with the character. It's a bit sarl,
because you notice that it's a Matter of pure consumerism; that
this year Mafalda can be in style and sell a mountain of blouses
with her effigy, while the next year the style could change...

--Has Mafalda made you rich?
Quino smiles broadly, and,

--No, no. Rich, for me, no.
theM surely. It's like every
is he who creates."

C/)
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with an almost energetic negative:
Ferhaps, for the editors. For

process: he who gains the least

I have enclosed a couple of cartoons from the book; you don't
have to know Spanish to enjoy them. The man really is a genius.
In case you're wondering, he's currently back doing editorial
cartooning and,from a recent cartoon I saw, he has not lost his
touch.

As for the other topic we discussed (the constitution), I
croudly give you the following (with apologies to Eugene Ionesco,
whose play The Bald Soprano I highly recomMend; if for nothing
other than the fable about the fox and the snake).



The Bald Organization
(An Anti-Gonstitution)

ARTICLES I,ll, and III
~, !n, and the (respectively)

ARTICLE IV
-

Name of the organization

The name of this organization shall be "The Organization
With No Name". This will enable us to, en masse, star in
Spaghetti Westerns and acquire great masses of money.

without at least one article that can start a stream of nasty
debates. )

ARTICLE V
-
Purposes of the Organization

To promote Pascal by keeping it in as tight a strait-jacket
as possible.

To promote Pascal by adding extensions to it willy-nilly.
(Choose one of the above depending on which side of the

fence you're on.)
To fight for Truth, Justice, and the American Way (you'll

believe a program can fly!)

The Sergeant-at-Arms, elected in trial by combat among
candidates. Must be able to bench press 100 kilograms! at
least a brown belt in judo or karate is helnful. Major duties
include keeping decormm at meetings (see below). Holds office
until thrashed'severly by up-and-coming candidates, denosed,
or impeached. (Impeachable offense, are you kidding? YOU want
to tell the Sergeant-at-Arms that he/she/it is out?)

ARTICLE VIII
-

Meetings
Meetings are called by the Vice-Ghair (social director)

and are held, if nossible, in low-class dives late at night
or early in the morning. The Annual meeting is an exception,
being held during the annual ACM conference! these usually
t~ke place in high-class dives. Elections are held during
the Annual meeting, the secretary/treasurer .should be
prepared to pay for damages to the premises (see Sergeant-at-
Arms, above). All copies of Robert's Rules of Order will
be confiscated at the door for use'when the meeting place
runs out of toilet paper.

ARTICLE VI
-
Membership

You pays your money, you takes your choice. Voting
rights, one person, one vote. (In deference to historical
tradition, Chicago members need not be alive at the time their
votes are cast.)

ARTICLE IX
-

Dress Code
Of course it's ridiculous to have a dress code, but with

all the other mickey-mouse crap you usually find in a
constitution don't you think one belongs here? Men. Black
tie and sneakers (Adidas and Puma preferred, but deck shoes
are nermitted). Women, Plumed hat and high heels.
Other clothing is optional (for both sexes).

ARTICLE VII
-

Officers
The Organization With No Name will have the following

officers.

-The Chair

-The Vice-Ghair (a.k.a. the Social Director
-

in charge of vice)

-The Secretary/Treasurer
-The Editor of the "No News is Good News" no-name newsletter
-The Sergeant-at-Arms
Officers have terms as follows, and are elected by the

means stated below.

ARTICLE X
-
Amendments

If you want to change the costitution, gO ahead,
but that puts you first in line for the Chair position.

Bylaws

ARTICLE I
-

Buy low, sell high.The Chair, elected by voice vote or Applause-O-Meter,
in office until another election is held, or Chair is deposed
or impeached. (Impeachable offense. actually doing something).
The Chair's major duty is to be a figurehead.

The Vice-Ghair. elected by reputation. This person, being
social director, must have impeccable taste in pizza and beer.
Holds office until tired of throwing parties, deposed, or impeached.
(Impeachable offense. ordering anchovies on the pizza)

-0-

No hard news in this letter, I'll send another in a few
days with some of the stuff I heard at San Diego (if I find

the time to write it before heading off to the gymnastics
tournament this weekend.) By the way, congratulations to
the University of Minnesota gymnastics team, who won Big 10
a counle of weeks ago here in Michigan. (An addition error
in scoring almost ~ve the title to Ohio State, but it was
found and corrected. Ohio State was mightily unamused.)

The Secretary/Treasurer, must be able to type at least

50 words a minute, and be able to aqd and subtra~t simnle
quanti ties without the aid of a hand calculator. Must have
great legs and a decent figure (yes, this DOES go for male
candidates as well! we don't want to be sexist and surely
there are women out there who can judge men's figures).
Holds office until tired, elected out, deposed, or impeached.
{Impeachable offense, absconding with the funds -- and getting
caught at it.)

I leave you with the following noem by the wondrous Dorothy
Parker,

Observation "/I
\ 7!/vL1\(p

"

\/ ~iSenberg
1510 Plymouth

A2, 'n 4'1105

If I don't drive around the park,

I'm pretty sure to make my mark.

If I'm in bed each night by ten,
I may get back my looks again.
If I abstain from fun and such,

I'll probably amount to much,

But I shall stay the way I am,
Because I do not give a damn.

The Editor of the "No News is Good News" no-name newsletter,
also must be able to type at least 50 words a minute, but
nobody cares how good he/she/it looks. Must have a nodding
acquaintance with the grammar of the English language; helpful
if candidate does not cringe in terror when confronted by the
wrong use of "its" VB. "it's" in a document. Holds office
until elected out, deposed, impeached, or taken off to the
Laughing Academy. (Impeachable offense, printing an issue

en
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Tony Addyman
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Rich Ciehell!
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Bob Johnson
Andy Hickel
Bill Price
Arthur Sale
Rick Shaw
Barry Smi th
Rich Stevens
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a draft contribution

Jim Miner

Enclosed is

Social Science Research
Facilities Center
25 Blegen Hall
269 19th Avenue South
Minneapolis. Minnesota 55455

612-373-5599

to Pascal :-.Jews 1115.

Because of the fWldamental importance of the issue to the
future of PUG, I am requestingthat you return comments
(of any kind) to me as soon as possible.

The following address is simplest:

Jim Miner

SSRFC: 25 Blegen Hall

University of Minnesota

Hinneapolis, MN 55455
U.S.A.

Thanks in advance:

Abstract

Save the PUG!

There may still be a chance to save the PUG from extinction.

What Is PUG?

------------
To anyone who cares to look, it is obvious that PUG is a mailing list used to distribute
Pascal News to individuals around the world. PUG was really started by George Richmond at
the University of Colorado when he decided to publish the Pascal Newsletter. Later, Andy
Mickel at the University of Minnesota extended George's efforts and added the name PUG.

Pascal News is
accessible to
members of the

not die.

a "bulletin board" where nearly anyone can post or read messages. It is
large numbers of people. It is inexpensive. It is simple. And many

Pascal community have told me that it is very important that Pascal News

PUG is the fastest-growing, and possibly the largest group of its kind in the world. Its

membership (i.e., Pascal News subscribers) includes a very broad base of experience and

interests.

It is important that PUG has never taken an "official" stand on any important issue. But
PUG has provided the means for coordinating the actions of individuals who have had
lasting effects on the language and its implementations. For example, Tony Addyman is
undoubtedly the major force behind the current international standardization effort for
Pascal. But PUG itself has never done any work on the standard. Tony, along with other
individuals, has taken the burden, and has reported on progress to the rest of the
community in Pascal News.

.

Many individual members of PUG played an important role in the UCSD Workshop last summer.

Rich Cichelli endangered his own pride and reputation to act as a conscience for the

entire group. In spite of the unkind things that have been said about his viewpoints, his

individual actions strongly influenced the results of the Workshop. Ken Bowles insisted

that there should be an "official" PUG stand, but those of us attending knew all too well
that we could not represent a group of 2000 people other than by reporting the results in
Pascal News. We could, and did, act as individuals.

All of this leads me to the most basic observation. PUG is NOT a policy-making body. For

it to adopt "official" positions on anything requires either a consensus from its 3000+

members, or else a formal means for deciding that one viewpoint is "better" than another

one. Any such formal decision mechanism is inherently political, and as such is subject

to power struggles, costly overhead, and bureaucracy. In my view, there is no better way

to destroy what we have.

The Proposed Constitution

-------------------------
Before going any farther I want to say that I respect Rich Cichelli as a person and as a
member of the Pascalcommunity. But I do not agree with his view of what PUG "should be".

The Constitution and Bylaws proposed in PascalNews #13 would effectivelyallow PUG to try
to legislate policy, in addition to its current 8tatus as o'ipublisher. I think there
would be several very specific harmful effects of this change.

First, we can expect that the cost of Pascal News would probably increase substantially.

The overhead involved in holding meetings, supporting the necessary bureaucracy, etc.,

must be paid somehow. As individual members, we can expect to do the paying. And we can

expect that some subscribers will not continue at the higher rates. Also the true cost of

participating would be prohibitively high for most members, especially those outside the

United States. This is a simple case of economic discrimination. PUG policy would be
determined by those who could afford to attend the yearly business meetings.

Second, a political PUG may lose many of its members for non-economic reasons. David
Barron has already stated that he will not continue to support European distribution under
such a regime. Andy Mickel has told me personally that he would not even be a member.
Another individual, a highly respected software engineer in the industry, has told me that
he might not have the time necessary to participate in a political PUG, and further that
his participation might constitute a conflict of interest with his job. Another person
from industry offered his company'ssupportfor PUG, but only if it remains "informal"
(read "apolitical"). I personallyhave no desire to spend the time and money to attend
yearly meetings where I can expect the inevitable power plays designed to capitalize on
the influence of PUG in the industry and consumer market.
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Third, the creation of PUG policy will very likely cause factions of the community to
break off in order to form their own biased organizations and publications to counter what
they perceive as the biases in PUG. Certainly if PUG tries to claim that it "represents"
its members with a position on an issue, either some members will be left out or else only
those who agree with the position will stay in PUG. Either way, somebody loses.

One other thought occurs: if the proposed constitution did not actually destroy
might have the opposite effect -- to make PUG outlive its usefulness, and to
Pascal long after better languages have overtaken it. How ironic this would be,
sad!

PUG. it
promote
and how

Where Now, PUG?

-----------

Well, the votes are in, and as detailed elsewhere, the results are fairly certain:

For
Against
Abstain

2 %
1 %
97 %

The meaning of this is not obvious, but we can make some guesses. As one person said to
Andy Mickel, "I didn't vote because I didn't think you were serious." He probably spoke
for a large number of members.

But rather than try to second-guess 2900+ people, let's consider constructive alternatives

to the Constitution. What is it that we really need?

First, as Bill Price explained to me, any publication has two functional components: a
publisher, and an editor (and staff). Currently Andy Mickel (with help from friends and
the University of Minnesota) is providing both services. With the growth of PUG and the
explosion of Pascal it is no longer feasible for these volunteers to do both tasks.

What we
support
and the
It must

need to create (or find) is a publisher whose only purpose is to provide the
functions necessary to providing Pascal News. It should assure editorial autonomy
availability of Pascal News as an open forum for members of the Pascal community.
obtain funds from memberships, subscriptions, grants, etc.

Based on discussions with a number of other PUG members, I think our best chance lies in
creating a non-profit institution whose one and only goal is the publication of an
autonomous and open Pascal News.

We also need an editor.

The success of this scheme will depend on support from indivi~uals and (at least in the
short term) from corporations. It is notable that a number of companies have already
offered monetary or other support.

Save the PUG

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

Pascal is growinglike neverbefore. This growthwill continue.
unite the Pascal community, to aid its communication, and to
special interests will inevitably fill.

Pascal News is needed to
prevent a vacuum which

Arthur Sale remarked in these pages in 1977 that "Pascal has much more to fear from its

friends than its enemies." These words might just as well have been spoken about PUG.

~.... ..
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KITT PEAK NATIONAL OBSERVATORY
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Saturday, May 12 950 North Cherry Avenue

P. Q. Box 26732

Tucson, AriZona 85726

AC 602 327-5511

Cable Address:

AURACORP, Tucson

Dear Jim,

Many thanks for your draft contribution to Pascal News #15.
I too was very against the constitution when it first carne
out in the News. That is not what I joined Pascal News for
and I dislike the political implications of a constitution.

I agree with your proposals for the New~ (full time publisher,
etc.). I think that the goals of the Pascal News have changed
considerably since its inception mainly since Pascal has now
become an accepted language, something that was not at all obvious
at the outset! I personally feel that the size of the News should
shorten. The main goals should be to keep up with new Pascal
literature (mainly books, as there are just too many journal
articles, etc on Pascal nowadays to keep track of) and to keep
up with implementations on different computers so that one has a
quick acess to an implementation for his machine. Articles on
Pascal should still be published but I feel that perhaps a lot of
personal correspondence should be trimmed down. I myself would
rather see a more frequent publication (say 6 times a year) wlth
a smaller size that the huqe size that it now is.

Well, there are my feelings, for whatever they're worth. Best of
luck.

Sincerely,

f?,;J~
Rich Stevens
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Dear Jim,

The Uni versi ty of Tasmania
Postal Address: Box 252C, G.P.O., Hobart. Tasmania, Australia 7001

Telephone: 230561. Cables'Tasuni' Telex: 58150 UNTAS

18th May, 1979

This letter is in reply to yours of 1st May to "Friends of PUG".

May 11, 1979

I agree with your sentiments, expressed in your deaft. I have only two points to
make:

(a) Policization of PUG on a US-basis' as proposed would effectively eliminate
international co-operation by ignoring it. I think the non-US PUG members
deserve a few moments thought.

(b) A non-profit corporation seems a good idea, so long as it is possible
to wind it up when we want to. I completely agree with the bad effects
of PUG surviving beyond its legitimate life-span, and I said so to
Andy while he was here.

Mr, Andy Mickel
Pascal User's Group
University Computer Center: 227 EX
208 SE Union Street
University of Minnesota
Minneapolis, MN 55455

Dear Andy:

More power to your pen; go ahead.
Attached is an all-purpose coupon with my new mailing address and phone number,

Yours sincerely, It was nice talking to you last week, I called Rick Shaw and volunteered my
services, He said he would call as soon as he has finished his move, Between
Rick's and a couple of local PUG members' comments, I think the vote results
were a combination of confusion and simply not noticing the ballot, In any event,
I am left with the impression that PUG will continue as currently organized with
Rick et ai, taking over most of your tasks, In light of the current situation I
believe a distributed work approach will provide a workable, though not optimal,
solution to PUG's immediate needs,

Arthur Sal e,
Information Science Department.

*******
A Note on the future of PUG

Istill feel Pascal News provides a useful source of information and will vehemently
oppose any movements which advocate dissolution, or radical change from the
current editorial policies, I hope my co~viction to PUG is substantiated by my
volunteering to help with the production of Pascal News,

I wholeheartedly support Jim Miner's proposal

to create a non-profit institution to publish Pascal News.

When Andy changed the name from "PUG Newsletter" to
"Pascal News" he recognised implicitly that the only real

function of PUG is to publish "Pascal News". If such

a body is to be set up I shall be happy to he lp in any way

I can.

The group PASCAL (see attached) is a local interest group and wants to stay
strictly local, The article in Intelligent Machines Journal is a bit misleading,

I look forward to working with Rick and you in the near future,

Sincerely,

***
(* See Pasca 1 in the News in the Here and There

section. The Pascal Advancement Society of
CALifornia (PASCAL) was also publicized in the
May, 1978~. - Andy *)

(Incidentally, I had already had a similar idea

as a contingency against the vote going in favour of a
"Political PUG". My scheme was to pre-empt the issue by

separating Pascal News from PUG, creating a new company

to publish the former, leaving the latter to indulge in
pointless poli tics).

~~L~
Gregg E, Marshall
Scientific Programmer
Software Development

GEM:bb

cc: Rick Shaw
Enclosures

David Barron

instrument division I aerograph operations
2700 mitchell dr.1 walnut creek 1calif. 94598/415939-2400
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TRW THOMAS C. KING
Professional Bldg. #8
P. O. Box 1146
Winnemucca, Nevada 89445

(702) 623 2345

30 May 1979

Dear Andy:

This letter is about two somewhat unrelated topics.

The Fate of PUG
Mr. Andy Mickel, Univ. Minn. Camp. Center
227 Exp. Engr. Univ. of Minnesota
Minneapolis, Mn 55455

First, in regard to the debate over the future course of PUG, I think we
should use PUG's existing structure (if there is one) for a model, and not stray too
far from that. You and the other editors are doing a fantastic job in creating a
refreshing, unique and immensely useful publication for the serious Pascal programmer.
At this point I don't care much if we have a constitution or not. What I do care
about is that PUG be kept alive, independent, and international. PUG has not outlived
its usefulness. Its value continues to increase with the increasin9 worldwide usage
of Pascal. I sympathi ze with your des i re to get out from under the tremendous burden
of having to crank out issue after issue of Pascal News. But please don't under-
estimate the beneficial effect you are having on the Pascal community and the computing
field in general. Please help us find a viable way to keep PUGand Pascal News going.

Software Tool sand Algorithms

One of the most compelling arguments for keeping PUGalive is the Applications
section of PN. There have already been some really good programs published, and they
are available to anyone for the cheap price of typing them on one's own computer. I
am enthusiastic about the Applications section, and I liked many of the ideas Rich
Cichelli presented in his "Software Tools" article in PN 13. I agree with Rich that
distribution of tools is one of the most difficult problems. Even in a restricted
machine environment (such as the DECUS Pascal SIG) distribution can be a real hassle.

In his article, Rich mentions two utility programs, UPDATEand PLAP, for library
maintenance and documentation respectively. I would like to propose alternatives to
these. Many CDCusers are familiar with MODIFY,which I believe is easier to use than
UPDATE. We have a Pascal version of MODIFY,written by Dennis Heimbigner, which uses
only sequential i/o. For documentation, RUNOFF(familiar to DEC users) is a very nice
tool. Michelle Feraud has written a RUNOFFsubset in Pascal, which has most of RUNOFF's
features. It does not do hyphenation, but I generally turn off hypenation even when
it's available on other such tools. I believe there is also a much more sophisticated
Pascal version of RUNOFF,but I have not used it. We will try to make these and other
Pascal software tools available to PUGas we have time to implement them in standard
Pasca I .

Dear Andy,

Thank you for the most encouraging telephone conversation.
As I told you I purchased an Alpha Micro AM100 - AM500 system from the
Byte Shop of Reno, 64K core memory, Control Data. 10 megabyte hard dlSC
IBM Selecterm printer and So roc terminal to use ln my own buslness.

When I mentioned the computer around town I immediately
was faced with inquiries from the Ford dealership, the attorney in
the next office, a mining company, and a large ran~h, .all ln the same
building, for time sharing on the computer fa: thelr lndlvldual
problems. The prospect of altering canned baslc bookkeeplng programs
for this diverse group was appalling, considerlng my nOVlce status.

After a two week study of Pascal, however, and your most
encouraging comments the possibility of programming the computer to
handle the individual needs of this diverse group may be posslble~
since some limited experience by each may enable them to alter thelr
own programs once they have some experience. This.Pascal or structured
programming approach follows my work with a HP97 ln lnvolved 500 step
programs on X-Ray matrix effects. Since.the HP97 doesn'~ allow room
for comments my first programs were sprlnkled wlth GOTO s WhlCh later
left me in a state of confusion trying to debug them or alter them
as conditions required. Switching to the structured format slffillar
to Pascal the programs were easy to understand and debu¥ later.
Pascal is thus a logical extension much more comprehenslve than basic.

Enclosed is a ~heck for $16.00 covering a one year sub-
scription of the Pascal Newsletter and 3 back issues.

I am also very interested in the other utilities Rich mentions in his article,
particularly algorithms and the Pascal validation suite. We have used Jim Miner's
COMPAREand like it very much.

Thanks once again, Andy for all the hard work you have put into publishing
Pascal News.

Sincerely,

Best re9ards,

Bill Heidebrecht
TRWDSSG
One Space Park
Redondo Beach, CA 90278
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1510 Plymouth Rd. #59
Ann Arbor, ~I 4Q105
2 NoveMber 1978

~ I aM teaching my students to use Pascal for sOlving
problems in discipline Q. I would TIrefer to have X
available so that my students need not worry about
Y, Z, and W -- after all, I'm teaching Q, not
comTIuter science. But Pascal still has to be easy
enough so my students can appreciate the value of
computing (and Pascal) in relation to Q.

And the damn shame is that they are all making absolutely
correct statements. The computer scientist SHOULD learn
how to combine elementary features of Pascal to make
complex functions. The educator (outside computer science)
doesn't want his students to worry about those details I
tha t 's not their province. The "applications" (non-educators)
either have been through CompUter Science and know about
the elementary features, or have had the "canned" features
available -- in any case, their goal is not to learn about COM-
TIuting but to get some task done.

:2
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Dear Andy,

Thanks very much, I now have all the back issues. (I accident-
ally got two cOTIies of #11 and #12, and am sending one of
each back to you.)

As anyone who has been a member of PUG for over a year knows,
a lot of verbiage about extending Pascal in one form or another
has appeared in the PUGN pages. New members, though, may be
wondering "What is all this bickering about?". Weil, I've been
doing some thinking about this, and would like to present a
(perhaps overly simplistic) view of all this confusion. (If
the reasons are really obvious to everyone, then I guess

I'm just slow catching on.) All of this seems to come down to the question of the design
goals of Pascal. Vavra [2) also realizes, and TIoints out the
existence of these different groups and their differing goals.
I a~ee wholeheartedly that some heavy thinking has to occur
in this area. At any rate, for those of you who might have
been confused about all this argument about "Whither Pascal?",
you now have another viewpoint to (hoTIefully) make things
clearer. End of Sermon.

There appears to be one group of people who wish to repair the
minor inconsistencies in the definition of Pascal (User Manual
and Reportl Axiomatic Definition). The best examTIle of this
group's views is in the article by Welsh, Sneeringer, and Hoare
[1)

. I don't think anyone really has any argument about the
things they point outl if they are fixed or not, the essential
.character" of Pascal remains the saMe.

Group !. Educators using Pascal to teach computer
science students about programming and computing

Group~. .Working stiffs" (usually non-educational
environment) who wish to use Pascal in their day-
to-day endeavours.

Just a random thought -- and this idea is one I've heard

before. certainly not original with me. Credit to whomever
came up with it. Those who wish to implement some new
control structure in Pascal which is a combination of existing
elementary functions should provide a standard Pascal program
that translate programs using the extension into the standard
version. For features which can be implemented equally
well as calls to user-defined procedures, some body of
people should start collecting those procedures so that
everyone can use the same ones and portability won't go down
the tubes. (This includes things like the IMSL library,
data base manipulation, formatted I/O, et al.) I am sure
this has all been said beforel someone out the~e please jog
my memory and tell me where I've seen it. Take this entire
paragraph for what it's worth, and call me in the morning.

It's getting late again, and I'm beginning to flake out.

I'd best quit while I'm ahead.

(/?
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The three major grOUTIS (as I see it) who are arguing about

Pascal extensions are.

Group ~. Educators using Pascal to teach people

in a non-computer science discipline about
programming and computing as a tool for that
disci pUne.

Arguments about extensions usually go like this.

~. I think Pascal should have feature X. I can demonstrate
its immense utility for the work I am doing in disciTIline
Q.

!l Feature X is not needed. It is merely a combination of
Y,Z, and W, which are already part of Pascal. Computer

science students need to know about 1,Z, and WanywaYI
therefore they should use them instead of X.

John Ei~enberg

REFERENCES (they always make ideas seem so official...)
1. Welsh, Sneeringer, and Hoare, "Ambiguities and Insecurities

in Pascal., Software--Practice and Experience, Vol. 7
(1977), 685-696 ---

2. Vavra, R, "What are Pascal's Design Goals., Pascal News
No. 12 (June 1978), pp. 34-35 ,
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TELEPHONE:
Direct:
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Votre/Your ref. Notre/Our ref.

Geneva, 16th October, 1978

Dear Andy',

Here are a few comments on things I read in the latest Pascal News:
1. Mr. Terje Noodt's letter on the user interface and environment interface
of Pascal is indeed to the point. The manipulation of sequential files is
elegantlysupported by the procedures READ, WRITE, RESET, REWRITE, GET, PUT
and the functions EOF and EOLN. There is, however, no way of setting up a
relationshipbetween a file variableFV and an externallyexisting file EEF.
The only way of indicating that such a relationship is supposed to exist is
to put the name FV in the list of program parameters. This means a) a Pascal
program is not a stand-alone unit but nothing more than a "procedure",called
by the external world (see P4-implementation for example), b) the externally
existing files are passed as VAR-parameters to the program (although the re-
served word VAR is not used in the program header), and the program is not
able to change the relationships.

This approach may work well for the classical student program that is
submitted in a batch environment, reads from one file (INPUT:) and writes
output to one other file (OUTPUT:) both of which exist only as long as the
job lasts.--Problems arise immediately when one wants to write a useful,inter-
active program. These programs have the following characteristics:

they obtain information from the user, and must try to
recover from his typing errors,

the relationships between internal file variables
and externallyexistingfilescannotbe set up at
load time, since they are obtainedfrom the user
at run time.

As Pascal programs always execute under supervisionof an operating system,
externally existing files will have to be supported (inmost cases) by that
operating system or by its associated file system. This implies that
setting up the above mentioned relationships must be done according to the
ideosyncrasies of the underlying system.

In principle, just two procedures suffice to do the job:

CONNECT

DETACH(FV)

relates an FV with an EEF,

ends the connection.

The problemis in the parametersof CONNECT:one of them clearlyis
the FV. The rest must specify an EEF in a system dependent manner, and
to be useful probably some extra information and system return codes.

-,

I have received a preliminary copy of the manual for Mr. Noodt's
implementationon the Sintran-IIIsystem for the NORD-IO computer, ar;d
he did a very good job on the system interface. He was able to provlde
a CONNECT procedure with only 3 parameters: the FV, a string specifying
the name of the EEF, and an integerreturningsystemprovidedfile status.
It must be added that Sintran-III is a very user-friendly system, in which
files (including peripheral devices) are specified by a string with an
internal syntax. (Buffering, blocking, file control blocks, etc. are pro-
vided by the system and transparent to the user by default.)

2.
(and

Again, in interactive use
kind

Several problems remain with Pascal I/O.
as Mr. Noodt pointed out) any call of the

READ(F, I) (*integer1*)

will crash the program if I is not given a string convertible to an integer.
And again, fortunately the Sintran-III system lets a program find out wh~ther
or not it was called interactively, so that the following loop can be bUllt
into the run-time support system:

OK:=FALSE;
REPEAT

REAO(F, I);
IF interactiveAND error THEN BEGIN

WRITELN;WRITE('NOT AN INTEGER VALUE')
END;

ELSE IF error THEN abort
ELSE OK:=TRUE;

UNTIL OK;

Further, Pascal adopts the philosophy that all variables must be initialized
before their contents can be used. Although this is not a requirement, some
systemsgo to great lengths to abort programs that access undefined values.

This philosophy is in fact very good. But why are file buffers initialized
automatically?This exceptionof the rule of explicit initialisation leads
to problems with character files connected to terminal inputs, as everyone
knows. Why not insist on an explicit first GET?

Finally, (and again for interfactive input mainly) why do READ and
WRITE work in the way they do? For batch jobs, the equivalence

READ(F ,CH) <==> CH:=Ft; GET(F)

is acceptable, because you never notice anyway. Try to explain this to
someone writing an interactive program ~ I have now resigned to the simple
recommendation:use GET, and do everything character by character yourself.
It suffices to look at how the P4 compiler reads characters to be convinced
that READ(F ,CH) should be equivalent to GET(F) ; CH:=Ft (just notice how

the EOLNis delayed :)

3. The problem of the controlled variable in the FOR statement:
Mr. John Nagle (Pascal News No. 12) writes that it should be truly
undefined outside the FOR and proposes as a solution that it be considered
as a variable declared local to the FOR. To this I can only remark

a) many programmers, including myself, would in fact be happy with a

truly defined value. There are many arguments for either case.

b) a language called ALGOL68 does exactlywhat Mr. Nagle proposes

10 years after its definition. In fact, many Pascalers, especially
those who write in Pascal News, Sigplan Notices and other respectable
periodicals as if they have discovered the Only True Religion,
would in fact do well to look up the Algo168 report

1) . Nearly all
the "problems"with Pascal that are so frequently discussed in these
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columns have a decent solution in Algo168. Yet somehow that language
seems a taboo subject.

As an aside, a lot of "flag-waving" or "GOTO-ing" is caused by the
absence from Pascal of the conditional AND and OR operators. Since the
Report does not solve the question of how

A and B4. Mr. Nagle further addresses the problem of the GOTO. I have written
a 3000 line program in Pascal without a single GOTO. However, the abolish-
ment of the GOTO would mean programming with flags. It becomes then nearly
impossible to program an efficient and understandable sequential machine
(another taboo subject ?). How do we get out of inner loops that must
be fast and therefore should not test flags? Or is efficiency completely
gone from our list of desirable program properties?

is evaluated, another heated discussion ensues: when A is FALSE,do we still
want to evaluate B??Dijkstra's answer is: yes, because if we do not want to
evaluate B, we write

A cand B

indicating clearly that B is only evaluated on the condition that A is TRUE.
The example program reduces to :

Consid~r Knuth's article on programning with GOTOS2). Consider also
the following program: while (p<>nil) cand (pt<>newt) do p:=pt.next;

T£P=nil then theother else this;
~ T=record
var head,p,newt:tT;
begin

next: tT end;
found: Boolean; This still tests (p=nil) more than necessary, but at least the loop is fast.

(Incidentally, can anybody provide me with a sound explanation of why the
parentheses in the while expression are necessary?)

p:=head; found:=FALSE;

while (not found) and (p<>nil) do
ifpt=newttthen found:=TRUE
else p:=pt.next;

if found then this ~ theother;

Finally, if the GOTO must go, then why not also pointers
far more dangerous :

They are

5. Bugs in the portable P4 campi ler:
a) the bug of the non-closed comment at the end of a program which

produces an infinite loop printing the message

**** EOF ENCOUNTERED

The search can be written

1: if p<>nil then
if pt=newtt then begin this;got02 end

~ begin p:=pt.next;gotol end;
theother;

can also be fixed in a more economical way by testing at the printing
of the message that this printing occurs only once. That requires
the inclusion of a STOP procedure or the setting of a flag (to be
tested after the comment loop). Remembering that the compiler spends
80% of its time in the lexical scanner, that seems to pay.

b) the sentence at the bottom of page 8 in the Implementation Notes:

"Also, storage allocation of data is accordingto the simple
rule that consecutively declared entities are allocated
the requisite number of consecutive storage units"

is quite ambiguous. It is certainly not true that the declaration

var I,J,K:integer;

leads to allocationof I,J,K in that order: the allocatedorder is
K,J,I: This is the case in several places, e.g. fields in records.

2:

The last version is even easier to explain. I am not advocating writing
this particular example in the way I did. What I would much prefer to
write is:

~
if p=nil then theother;
if pt=new~then this;
else p:=pt.n~
endif

endloop

exit endif;
exit

But alas that is another progranming language3). The removalof the GOTO is
only practicalwhen same new structures are added at the same time.

Thus

Since Von Neumann computer architecture is probably here for severalmore
decades, we will continue to have machines on which it is much faster and more
economical to program jumps than to program any other operation. IF-THEN-ELSE
and the other control structures are nothing but elegant ways to safely write
common combinations of jumps. Every practical program contains also combina-
tiOIi"S"that can only be tuilt efficiently by explicit jumps, i.e. GOTO's.

Tl=record
T2=record

end;I:integer;
K,L: integer

J:integer
end;

shoulddeclaretwo compatible types, but after

var X:TI; Y:T2;

begin
Y:=X;

At CERN we have a continuous flow of students from the member states
that spend some time here as apprentices. Those educated in Pascal come here
with mental blocks against GOTO's, and overload their programs with flags of
all colours. The flagscreate a softwaremaintenance problem no less formidable
than 10callv Jtsed GOTO's.

Y.L has the value of X.I Inspectionof the compilerrevealswhere
the listsI,J,K...are built, and it is sufficientto put in a line
or twothat turns them around.

A flag has to be declared (like a label), it must
(the label planted) and it must be correctly used (the

Where is the improvement? Witness the many different
flag TEST in the <P> compiler.

be set initially
GOTO'swritten).
uses of the global
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PASCAL User'sGroup
c/o Andy Mickel
University of Minnesota
CaTputer Center
208 S.E. Union Street
MINNFAPOLIS M'I 55455
U.S.A.

Laurent o. Gelinier
ICL Belgium S.A.
Avenue Lloyd George 7
B-1050 BRUSSELS
Belgium

Ignoranceof Algo169 considered harmful
R. Hamlet,
Sigplan Notices Vol. 12, No.4, April 1977

Yours sincerely,

liberatedfrom the Van Neumann Style
Lecture 1977,

Andy:

of the ACM, Vol. 21, No.8, August 1978
The European Division of ICL is responsible for the first field trial
of sate new equiprent designed for large distributed systems. This
new equiprent includes mainly:

File processor: - 16-bit mini ccrrputer
- large capacity disks
- up to 1 Mega-byte of nemry.

Intelligent terminal: - 2 or rrore 8085 microprocessors
- up to 64K of nemry.

The field trial consists of 800 file processors and 4.000 terminals
in a bank application.

*****

People's Computer Company
P. O. Box E, 1263 EI Camino Real, Menlo Park, California 94025, Telephone (415)

323-311'
October 22, 1978

Dear Mr. Mickel,

PASCAL NEWS readers may be interested to know of two special events

relatedto the use of~ in music applications.

We are currentlylookingfor a high level languagefor "system"
progranming which would be inplementedon both fileprocessorand
terminal. Specificapplicationenvironmentsor programningtools
would be blilt using this systemtool, achievingropefullyease of
inp1ementation,ease of maintenanceand portability.

We areconsidering:- PL/M
- CORAL(UK standard)
- PASCAL.

There will be

the 1978 Fall

a lecture / demonstration on IIPASCAL and Music" at

DECUS Symposium (a meeting of users of Digital Equipment

computers) in San Francisco, in late November.Corporation's

In addition,COMPUTERMUSIC JOURNAL will be running an article

on the PASCAL language, with music applications, and a survey of

the available PASCAL compilers. This article should appear in early

January.

At this stage we have the basic docurrentation on PASCAL, mainly the
language definition. But, in order to speed up the inplerrentation
of PASCAL on our machines, we would like to investigate the possibi-
li ty of aaruiring and using sCIre existing PASCAL CClTpilers.
More specifically, could you provide Ire with SCIre docurrentation/
information/references about:

PASCAL CClTpiler inpirentations for the INI'EL 8080/8085
(except the adaptation of the Hartmann's CClTpiler to the INTEL

MDS system)

potentially "portable" PASCAL CClTpilers.

a possible PASCAL User's Group contact in Europe.

I'm looking forward to the next issue of PASCAL NEWS.

Best regards
t

Regards ,

C. Roads

Editor

COMPUTER MUSIC JOURNAL

Proplr', Campti'"'
Laurent O. Gelinier

Dr. Dobb
's Journal of Computer C~listht'niC1

&'
OrtJwdmlHa ComputeT Music Journal
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Psitronics Group Systems Lab,
502 Allison Avenue,
Canon City, Colorado 81212

November 27th, 1978

Dear Sir(s):

Enclosed is my money order for $4.00; Please enter my subscription
to the Pascal Newsletter...

California Institute of Technology' 4800 Oak Grove Drive, Pasadena, California 91103 Here's an "early rumor" of Things-to-Come: I've been in communica-
tion with Ken Bowles (UCSD) and Motorola; And found out that "they've"
been discussing the possibility of extending Motorola's recently an-
nounced M68,000 uP (utilizing some of it's uncommitted real estate &
capabilities) to come up with something in line with Western Digital's
new P-Code microMachine. Motorola just flew me to Austin last month
reguards this same ambition; And it feels to me like it just may be
worth waiting for...

I've asked Ken for his endorsement reguards M68,000 and my personal
"project"; And would like to lay it out to you (The Pascal Users Group)
for feedback / suggestions -and finally your endorsement:

I am trying to put together a "Standard Bus / Board" for (specificly)
M68,000; But also for any 16 bit up's -present or future: Towards this
end I lean towards the "Industry Standard" Drawer Mount Planar Panel
Boards (Le. 16.2" x 7.5" nom.) -And further suggest the universal use
of Planar .1" x .1" grid 26 pin (13 x 2) I/O connectors. This elimin-
ates notching and finger plating of boards; Permits horizontal stacking
in low cost enclosures with simple ''wrap-pin to socket" spacers without
any need for backpane wiring or motherboards; Etcera. I'm hoping that

this hardware concept (like Pascal) will "sell itself" as the 16 bit
answer to "S-lOO".. .As a "Public Domain" contribution to state-of-art.

November8, 1978

Referto: 366-ENM:amn

Mr. Andy Mickel
PASCAL Users Group
University Computing Center
227 Experimental Engineering
208 SE Union Street
University of Minnesota
Minneapolis,MN 55455

Bldg.

DearMr. Mickel:

The Jet Propulsion Laboratory has recently taken an interest in PASCAL
d:velopment and operation. The Lab has over 300 computers from many
d~fferentmanufacturers. We have started a SpecialInterestGroup for
the.Lab-wide development of PASCAL and are currently collecting infor-
ma~J..on about PASCALoff Lab. In particular,we would like to make three
thlngs known:

1) The Deep Space Network (DSN)and the Mission Controland Computing
Center (MCCC) are interested in the development of PASCAL compilers
for Modcomp II and IV minicomputers. I am in the process of doing the tape up's for a "Universal uC S.B.C.

Wire-Wrap Prototyping Board" using this concept; And aimed for not only
M68,000 but also 9900, etc. I'm hoping to get enouffh interest to be
able to start an "Information Exchange / User Group -and if so; To be
able to offer these ProtoBoards (-Socketed for:40 or 64 pin uP; Either
16K or 64K x 16 dynamic ram; And either 8K x 16 -2708- or 16K x 16 -4716
250 ns-EPROM; Plus parallel & serial I/O) at cost to group members with
a newsletter similar to your own and development aids, co:op purchasing,
etc. If this project goes well; I hope, by 2nd Qtr of '79 to be able to
offer plans, kits, etc. for S.B.C.'s based on this board -utilizing any
popular uP: From the W.D. microMachine chip set:to M68,000; 9440, 9900.
These could be done as pre-etched & socketed boards quite inexpensively.

Again; I am not seeking any gain save to further 'state-of-art', this
proposed "Group" to be set up as a non-profit group to come up with an
optimum replacement for S-lOO in the Public Domain. I do encourage feed-
back; But please S.A.S.E. if you wish a reply -As this is totally "out
of pocket" at present...

2) JPL is interested in efforts to write PASCAL standards and PASCAL
validation programs. There are ten different PASCAL implementations
at JPL and CalTech. The DSN would like to see a minimal set of guide-
lines for PASCAL compilers purchased by the Lab.

3) We are attemptingto accumulateliteratureconcerningPASCAL. We
would like to obtain copies of PASCAL Notes #1 thru #8 for reproduction
and di~tribution on the Lab. JPL will cover postage and reproduction
costs lf any PUG member is willing to loan us his or her Notes. We
would prefer a complete set of Notes if possible.

In the future, we hope to be more aware of the developments taking place in
the PASCAL community, bu.~for now we would just settle for getting our
PASCAL SIG off the ground.

Sincerely yours,

;...
~

/71 '1</"7"
Eugene N. Miya
CognizantEngineerfor PASCAL Development
Programming Development Section

Sin.!:-~

P S PauI LeBreton, ( n-Vv ). . Director,PSI/G

I've also been corresponding with Dr. Lamb at Semionics / Berkeley
about the possibility of jointly developing compatab1e R.E.M. memory
boards for these "Std." S.B.C.'s -That should interest you students
of Winograd, McCarthy, and Nilsson: Can you imagine the potential
of; Say: M68,OOO teamed up with about 1Z0 (9 512 bit "superwords" of
low cost Content Addressable memory: Which can also be used as 30K
x 16 of conventional static RAM ?:?

Telephone 354-4321 Twx 910-588-3269 Twx 910-588-3294
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Implementation TRUNC (-4.3) ROUND (-4.3)

PDP-IO (Hamburg) -5 -4
Dec. '76 version

PDP-ll (Stockholm) -4 -3
Apr. '77 version

PDP-ll (OMSI) -4 -4
RSX VI. IF

NOVA (Manchester)
-5 -5

Rev 2 Update 0

Correct Result
-4(User Manual & Rept: -4

p. 107)

Dear Ifr. Ml.clee 1,

Recent4 I've carried out an experiment in ueing Pascal for
docuentation. TIle problem was to specify the syntax of a graph
produced by some phases of an optimizing compiler; previouely it

was fixed in a BLISS-like machine-oriented language, without any
thought of such a documentation in Pascal, although with a certain
idea of regularity in mind.

It was a pleasant surprise for me to discover how easily Pascal
.u1ted this purpose, and how inf'ol'!llative it was of the intended use
of the node attributes. In fact, there was only one minor problem,
and this is what this letter is about.

I had to render in Pascal a double-variant node, i.e. a node
wlUch had two groups of variants, each group conditioned by an inde-
pendent tag of its 01llll. A less particular example might be

.:ta!! pe rson ..

~ first name, name I al:ta;

age I 0..255;

.2!.!!! sex I (male, female) of
male I (enlisted I boolean);

female I (maidenname I alfa);

~ position I (student, lecturer, assistant) .2.!

lecturer, assistant I (subject I (algebra, geometry);
degree I (none, phd, maste r»;

student (year I 1..5; scolarship : integer)
~;

!his example presents the extention I've ueed
several variant parts are allowed at the same
gathered at the end of the record definition.

Of course I could make the first variant part into a record
field, and thue remain within the standaro. Pascal; but the very simp-
licity of this transfol'!llation calls for its inclusion into a compiler:

this would eliminate the necessity to invent irrelevant field identi-

fiers and repeat them in field selectors. Purthermore, alignment

of all the variants at their logical level enables an intelligent
compiler to produce a better packing.

I think that such multi-variant notions emerge quite naturally

a t a ce rtain leve 1 of co mpIe xi ty. I could mention the file concept
in which there are three logically independent variant groups condi-
tioned by transmission Dl()de (recoro., stream), buffering and function
(input, output, update) - and e.g. attribute "keyed" is meaningful
only within record Dl()de; the concept of a variable in, say roRTRAN,

in DU document; namely,
level, which are

which could have storage class and structure attribute groups etc.
Sincerely yours,

c: ,<J(o.cr-e. '"
V'~

2 ~ Nov H1&
:z
rn
::E:
(/)

Sergei :El:>krovsky
Computing Center
Novosibirsk 630090

USSR

*******

m!!~!?~N~
OCEAN SYSTEMS DIVISION

FEDERAL SYSTEMS GROUP
95 Canal Street, Nashua, N. H. 03060

Telephone (603) 885.4321
Telex 094-3430

26 March 1979

Dear Andy:

I've been meaning to write for some time to express
my gratitude for the way you've been steering PUG through
the last few years, but your farewell letter in #13 r7a~ly
pushed me to action. Somehow y~u've been able ~o admlnlS-

ter PUG through a period of rapld growth, organlze the News
and recruit good section editors, and mediate some thorny
disputes over changes to the lan~uag7. And,all this was
done on a volunteer basis! I thlnk ltS ObV10US that we
wouldn't have gotten as far as we have without your enormous
energy and good humor. Thanks for everything.

By the way, the four PASCAL implementations we have,here
at Sanders show a remarkable diversity of ways to deal wlth
TRUNC and ROUND for negative arguments. Here's a summary:

(/)

rn
-0
-i
rn

(Newer versions of the first two have been issued and they
may have corrected these errors.)

Best wishes,
00
I..N

Bill Marshall



THE UNIVERSITY OF NEBRASKA
COMPUTER NETWORK

LINCOLN PROOUCTION SERVICES
2:1.8 N..A t<... H.........
UNCOI..N. NIE t<... .....

February 9, 1979

Dear Andy,

This is a remedial letter to let you know of my change of
address and to try to update the general knowledge of the
status of Pascal at Nebraska. First the technicalities.

MyoId home address was: Curt Hill
7535 Sherman Drive
Omaha,NE 68134

My new home address is: 2314 OrchardSt.
Lincoln,NE 68503

The business address remains the same. Now on to the good
stuff.

Pascal is alive and well at the University of Nebraska, as we
all might have suspected. We are now on our second semester
of teaching computer science majors Pascal as their first and
principal language. Progress in other majors who use program-
ming is slower but coming along. The sure sign that it has
caught on here is that thesis projects are being done in
Pascal rather than the competition. Furthermore, I was asked
to talk to the state chapterof IEEE on Pascal which shows
that interestis spreading. As a part of the ComputerN~twork,
I also teach a threeday (twohours a day) mini course to Uni-
versityusers at large. Pascal is availableon all three of
the available large systems, and there are severalcopies of
UCSD Pascal and other micro or mini versions.

I would also like to comment, for the record, on our compiler
for IBM 360/370. We are using the Stanford implementation by
Sassan Hazeghiand it is by far the best one we have looked

at for our machines. It is very compatible with the standard,
and Pascal-6000 programs usuallyrun, only aftermassagingthe
characterset (no1'). The code generatedis pretty good, and
reliability excellent. I have managed to find two obscure
bugs and both were quickly fixed. Anyone who has an older
copy of the compiler should get July of 78 or newer version,

if only for the nice symbolic dump for runtime problems. We
implemented three compilers and looked at about three more and
Stanfords was the clearwinner.

Well that is the current status. I am sorry I did not get this
out sooner for your use.

~7
CurtHill
Computer Programmer/Analyst II

CH/mw

AkEAC'ODf614
S17 10

DEPARTMENT OF MATHEMATICAL SCIENCES

Dear Andy,

l've been meaninp: to write this letter for somf' ti"1\e~ hut the late~t
PASCAL News finally moved me to action.

First, I'm sorryvou feel the need to get out from nnder. I'm sure that
none of us realizefullv how much work 'TOUnave ex!,>endedon this proiect, but
I know that I for one appreciate it.

Second, I have some mixed emotio~s about the trend towards non-Standard
(new Standard, Revised Standard, erc) PASCAL. I was particularly interested
in Richard Cichilli's report on the UCSD workshop since it made me reconsider
manv of my views. Using his discussion on the desirability of an exponentiRtion
operator,I freelyconcede that a function can hC'writtpn, hut bv th~ same logic
,,re could eliminate the multiplication and divisi.on sincp. these could be handled
by addition and subtraction. Similarlv,three Booleanoperatorscould be re-
duced to one (NAND, NOR) or two (A~n - NOT, OR - NOT). On the other hand, im-
plementingall the nice-to-have operationswou1d crP.ate ~ PT.!1 mess, something
none of us want. Thus, it seems to me that the problem is to decide where to
draw the line. Mv suggestion is to meet the problem bv a compromise. Leave
STANDARD PASCAL where it is, but define one or two supersets. MY method wou]d
work as follows. Any PASCAL pro~ram which may be transported from one system to
another must hp written in the ST\ND~RD version. Thus~ we would havp a lan~uare
which

js--~;;Propriatefor teaching , for exchanging algorithms, etc. However, for
some production programming in 'vhich a multiplicity of procedures mav be rpouired,
have a PASCAL II. PASCAL II would have certain featur~s added to jt. Fxtprn.ql
procedures, better 1/0 instructions, a few text handling instructions are obvious
candidates. These would have to he as well definedas in STANDARD.but would not
have to be implemented. F1Jrther, require that anv PASCAL II comniler have aJ..l"and
only the specified options. Thus, a PASCAL II program ,,,ould be transportable to

~other PASCAL II system. By requiring that STANDARDPASr.AL nrovr~m~ could a] so
be comoiled bv a PASCAL II system, upward com1)atibilitv could he att."1ined. Admit-
tedly this impliessome sort of certiffcation, but I don't be]ieve that this is
unreasonable. Admittedly this is a compromise. },nt I bplipve that it mav satisfy
a ma.10ritv of the users.

Final]v. on a more philosonhicalnote. t wonder if it is really nossinle
to define a lanpu8!!e without also defininP. impleMentation methods. The articles
in PN#lJ on evaluatin~Booleanex~ressions,and spveral articles over rhe last
few years in IEEE Transactions on Soft'wtre EnfYi."eprin"", have pr')i"t~d out that
two ~r more different implempnt~tions of languavp s1)ecific.ationscan produ~c
different resu]ts whilf' remaining faithful to the definitions of the lan~u~~e.

Sorry thh~ is so Ion , thus :H1Oi"1{" to VOI~r "'ork~n~r:I. hl1t 1 wanteri tn thrm.T

in my two cents worth.

Sincpre1;v vours,

.Tf'mes CC1mer0t" I Professor
Oppt. of Mathpm~tir.al Sciences
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Nucle8' Phystcs Re8e8-ch Laboratory 23 Stadium Drive Crnmpaign,lIlinois 61820 (217) 333-3190 \4hile I don't think thqt it is realistic to use the
stand8rd ooerators (+,-,*, etc.) as. structured o?e~ato~

*na~es it would certainly lead tD s11~le ex,reSS10S
(_1 C2)

such ~s are 'Jo;.:sible with FO:r':iA;'~. ,Ihile I ar:ree that
this does not look all that di:'ferent :'('0.,1 l'A_l1 tyJe1l,
function:;;, there are several pain t.~ tha ~ should bel1ace.

Notably is the "bsence 0::'the D"renthens forest t'c,t
can exi st frc>"T] cox:Jli c>d:.ed expres siens .~hi ~ forn should
also nake vector ~:nd array c~lcul~tionE easily i~nle~entable
on vector co~puters. Also, for efficieDcy, it sho~lo be
Dossible to have these operBtors expa~ced as a TIacr'. And,
it should be )ossitle to I'create" several lixe na-ne~
Ooer2tors '.,'hich pre disting~)ished by type (the stan-:ard
opera,tors ~re).

Another e.ddi tien, which does not cOYlcerr:,he lqng1J.a:~e bl.::.t
rather the inDle-nent8tion, is the need for code :)~ti1i7ers.
~ilhile itl19.Y be tru~ tha~ J~ 10st n~chi~les PascAl ~~ J..

8S

efficient 8S ?O~?~A:-, thls lS certal~ly not true o~ 0he
12rge nainfrq1e~ like the SDC Cyber 7L, the r~JC 76)0, and~

the Crsy 1. As SCl1e 1e 1bers o~ PU~ xr:?',,] t~~~ cl::lsS o~

conuuter does a subs~a~~ial DArt o~ SC1~ntl~lC
cO-:1i1uni ty' s rcunber crll!lchi~g. Con~~:-~eri:l~ th~ pre~en~
efficiency of Pascal cO~Jilers for :hese ]aC~l~es It l~
sLanl v not econol1i cal to con,.rert fro D. ?O~-=L':-1A_. And '=-hl

f,

is on~ of those Cases '..,rhere ODe crJn~:ot say tr.at this is
c21,sed by a dincsar<.r ;::,.rchi tecture. Af-:er ,9.2.1, the i'.'Orlc~ IS

fastest con'Ju~er Can hCJrdly be c,clled a dinosp'>,r. (I Hill
note that it is unfortl1r:~te thet a si"91e stack arc~itecture
cann~)tn~ke s'Jfficient use of 'larallel c::;n:):~tation.)
:1aybe the dinosaurs in -:-hi c~ se Bre the ?e?~l~. Hho ~re
UDyJillinf, tc go beyon(~ si!l'JIe one Qa~s CO?]~jl-L8_-,lOn (.Lor
'Jroduction 'Jrograns).

I h"te tc have this sound like I h"ve j'Jineej the renks of
those viho w.~nt to add everythin.~: to Pascal, incl1J.dir..g the
kitchen sinz. I realize that i t ~:'as j";Jst tllis v!H~r of
thin}-::ing thAt created PL/1. I just fiDd it diffic'.)lt to
Dro~ote ~ language that cannot in a si~ple, efficcnt, and
~~derstqn~"ble wav handle cqlculatians that are o"rt of
~y everdRY Ii~e. Ann, I would like these, cO:!Jents ~o be

ta~\:en in a10si tj.ve 11?htg I h21:)er. to Ilke PasceS.l very
TI~c~. It, ansnf o~h8r-thl~gs,~akes it difficult to write
slo-1?Y progra~s: I l:"ish I c:Juld u: derstar::::l ,wt;y son: .(?Ot-r='~A:'i)
88011e abuse the GO ':':~ the ','lay they do. I aon 1 t thlnl':: even
a sel./er rat C01;ld deci;Jher the logicql (??) flol..} of .c:Oi1e
procra-ns tha.t I h2ve bee!"l coerced ~o ".,IOrk on. .'laybe l:Jh8~
Pascal supercedes it Dredece~sors this type of pro;~rn:1 '-'nIl

vani .sh 1

University of Illinois at Urbana-Champaign

:z
I'T1

March 13, 1979

Dear Andy and all PUG 11e~bers,

I would like to reply to a few articles that I have seen
in Pascal News. In particulor, I would like to reply to

Rich"rd J. Cichelli. He h"s said that cOl1Dlex nunbers

"are easily created >:ithin the stanci"rd ~echanis~s of
the l"nguRge". As far

"s
this st"te11ent goes, I agree.

However, this only 11entions creation, not usel No one ,

argues th"t it is not possible to create a "conplex" recorQ
type. But the standcrd does not allo>: si"Dle usage of
these records. In Darticular

"
function is only allowed

results of "scalar,. subr~nge, or pointer type't. Give~
this restriction I would like the ivory tOHer types (l.e.
people whose ~ajor source of inco~e does not C01]e fro?]

their ability to prograTI co~puters'(tclking about does
not constitute progra~ning» to use S~~DA~) Pascal to
produce a si11Dle, usable, and UT,DERSTANDABLE optical
potential calculation(this c"lcul"tion relies heavily on
cO~Dlex arithTIetic). I think this only goes to show a
~ajor weak~ess of Pascal. One of the reasons that I find

Pasc"l so useful is the e"se of creating cO~Dlicated ~atn
types. But it is not alHays easy to use,

"nd initiclize
these structures. In order to overC011e these proble~s,
I >:ould like to suggest so~e additions to Pasc"l. I don't
clain that these ide"s "re in q polished forn, but I hope
that they will sti~ulate discussion.

(/)

I'T1

"""tJ

---!
rn

The first Doint, "ihich is not ne" by "ny ~eens, is ch,at
Pascal needs a nethod to initialize jqta, and in particular
structured data. Wh"tev'Or for11 thic takes it cho'Jld h3ve
the c8p"bility of allowing ~he j"ta to deter~ine the structure.
The Particular C~se that co~e~ to nind i£ an arrGY whose
TIaxi'TIun subscriDt is deter'liC\ed bv the nUllber of data 'OleTIents
(t"ble gener"tio'C). ~he o'1ly ""y'>(th"t I }cneJ''') of doing
this is to use asse~bly language I

The secGnd addition is structured tJT:)e bin~.ry oper~tors.
A si10la exa~~le should indicote wh~t I ~ean by this.

~YPE CO:PLEX = ~EC. RJ R,I
VAR C1, :2, C3 C~.:~,PLEX;

OPERATa,,: >'IPY
PEGl:..) .PY.~-l

..2': .I

Z1 ,Z? : CO:.1PLEX) : CO.<IPLS::;
.- Z1.R*Z2.? Z1.I*Z?I
.- Z1.R*Z1.I + Z?I*Z1.? Sincerely,

,-.i.,,:, I
.,f

'.I'

ENJ;

*** (* David A. Mundie suggested this idea in a letter dated 78/07/17. - Andy *)
Roger Lo Gulbrans:m
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April 3~, 1979
Best regardS,

«
c/!/~

.
- ''''. .J. Smith

Vice President, Marketing

fl 'NTERACTIVE TECHNOLOGY INCORPORATED
14350 NW. SCIENCE PARK DR.. PORTLAND, OR 97229

TELEPHONE (503) 644.0111

COMPUTER SYSTEMS CONSULTANTS

Thirdly, we now are teaching formal.classes in Introouction to
Pascal (programming experience requI red), Advanced Pascal, and
ROM and Pascal in data base management systems and ?oW to use
them. The Introduction class and Advanced cla~s wIll run one
week each. The ROM class (requires Intro) wIll run three
days.

I look forward to your upcoming "Pascal News", and if I can be
of additional assistance, don't hesitate to contact me.

Dear Mr. Mickel,

I recently read your latest publication "Pascal News" with
great interest. Our firm is simply ecstatic over recent
articles and the general overall enthusiasm that is growing
for Pascal. Our firm has spent many man months developing a
Data Base Management System in Pascal plus developing business
applications from our DBMS. I would like to expose to "Pascal
News" just exactly what ITI has been up to these past few
years and primarily of late.

First of all, two gentlemen on our staff began approximately
two years ago (Bruce Johnson and Peter Mackie, formerly of
Electro Scientific Industries and Tektronix, respectively)
developing a Data Base Management System (DBMS) called
"Realtime Database Manager" (RDM). Just a few quick "bullets"
on RDM:

*****

Transportable from the LSI-ll through the VAX
(Compatibility Mode). Same set of tools runs on
all DEC POP-II's.
Runs under OMSI PascalI.
Will run under DEC's RT-ll, RSX-ll, and RSTS/E.
Operates with TSX (RT-ll) allowing up to 8 users.
Has complete routine of Forms Input or "ITI Prompt"
which displays in most cases the format of the
originating document.
Interactive Report Generator or "IT! Inquirer".
Accesses data bases with free form inquiry language
that merely by typing English-like commands on a
terminal, an operator can read, enter, delete, or
modify data. Inquirer even gives special formatting
capabilities, such as report titles, page and column
headings, page numbering, data sorting by categories--
even subtotals, totals, and averages. We have
developed a product brochure for those interested
in additional information. ROM is for sale in the
market place at this time.

COMPUTER LABORATORY

THE UNIVERSITY

LEICESTER LE1 7RH

D;rector of the Laboratory

D. l. Fisher. M.A.,F.B.e.S..F.I.MA
From 18 June 1979
Tel: 0533 554455
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Telephone 0533-50000

PJH/AVD 20th July 1979

Dear Andy,

I am writing on behalf of the Numerical Analysts (although not
one myself) here. It seems that a language without the ability to
specify arrays of undefined bounds as formal procedure/function
parameters cannot even be considered for replacing Fortran as it is
then impossible to write generalised procedures/functions for dealing
with arrays as is generally required. For this reason it would greatly
aid our convers ion to Pascal if such a standardised extension existed,
and even more so if it were the same as that currently used by CDC 6000
Pascal 3.

Secondly, to date ITI has proven that ROM and Pascal are very
powerful tools for developing commercial oriented
applications. One of many comments coming out of the DECUS
meeting in New Orleans was that indeed Pascal is a viable
higher level language but it is oriented to the education
field and not in business applications field. We have
disproved that "grossly"!! We have to date many successful
applications going beautifully, and our programmer
productivity is probably in the area of l~ to l--seriously!!
To date we have applications in General Ledger, Accounts
Receivable, Accounts Payable, Order Entry - Inventory Control,
Parts and Inventory for automotive dealerships and parts
houses, Order Processing, and Payroll. By the time this
reaches you and Pascal News, we will have generated many more
appl ications.

Hoping this input is of use to you,

Yours sincerely,

f).'(+PI~

Peter Humble.
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STORAGE TECHNOLOGY CORPORATION
2270 South 88th Street I Louisville I Colorado 80027 (303) 666-6581 TLX 4 5690

5 June 1979

Mr. Andy Mickel, Editor
Pascal News
University Computer Center: 227 EX
208 SE Union Street
University of Minnesota
Minneapolis, Minnesota 55455

Dear Andy:

I was delighted to meet you and Jim Miner in person at the ANSI/IEEE PASCAL
Standardsmeeting in April in Boulder. Let me bring you and the readersof
PASCAL News up to date on my professional involvement with PASCAL.

I am now working for Storage Technology Corporation in Louisville, Colorado.
STC is a leading supplier of tape and disk devices in the IBM marketplace. STC
has begun development of new products requiring software support. Our project
has chosen PASCAL as a base for developing a system implementation language.
The reasons for chosing PASCAL include the availability of a compiler (AAEC-IBM),
the excellent characteristics of the language (syntax, sematics, programmer
productivity, etc.), the ease of modifying the compiler, and the availability

of expertise to support the language. Our intention is to maintain the proposed
ISO standard for PASCAL as a proper subset of the language accepted by the
compiler and to extend the language to aid the development of our project.

We are using as a base the Australian Atomic Energy Commission PASCAL compiler
for IBM machines. Our experience with the compiler has been good, although we
have encountered a number of minor bugs. I've been pushing our compiler group
to report the bugs and fixes to the authors.

PASCAL distribution at the University of Colorado has changed since my departure.
Steve Winograd carried on the distribution at the Computing Center from my
departure in October until his in mid-May. In that time, he arranged for Wally
Wedel at the University of Texas at Austin to distribute the CDC PASCAL compiler
(Release 3) from the University of Minnesota. And he also arranged for Dr. William
Waite of the Electrical Engineering Department to distribute the portable PASCAL
compiler from Zurich and Per Brinch Hansen's Concurrent PASCAL. Thus the Computing
Center is no longer associated with any PASCAL distribution activity.

In my spare time, I have worked on a number of large PASCAL programs. The first
is a version of Adventure written in PASCAL. The original work was done on a CDC
machine using the Release 2 Zurich compiler. Then I transported it to an IBM
machine using our modified AAEC compiler. The IBM operating system is MVS with
TSO. It took about two weeks of occasional work to accomodate the character set
differences and compiler changes. Then the program executed perfectly on the first
run. Even the interactive PASCAL solution used for the CDC system worked fine on
the IBM system.

I believe there is a machine readable copy of my Adventure in Minneapolis. You

have my permission to add it to the Release 3 distribution software if appropriate.

Another PASCAL program I've been working on is PASCAL-Po I've encountered a
number of descrepancies between this compiler (and I assume the CDC compiler too)

and the proposed ISO standard. The compiler does not restrict the usage of subrange

variables passed thru VAR formal parameters. A subrange of integer variable may

be used as an actual parameter for a VAR integer formal parameter. There will be

no subrange assignment check within the procedure.

~

\

The other error is in passing elements of a packed structure thru VAR formal

parameters. This is obviously impossible (and the CDC compiler prohibits) passing
of a field which is less than a full word. However, the standard prohibits but the

compiler allows passing a field that exactly occupies one word.

Other errors in the PASCAL-P compiler are as follows:

1) An element of a packed structure is passed thru a VAR formal parameter.

quick fix is to remove the word PACKED from line PASCP .127.

A

2) Although most compilers don't check identifiers to more than 8 or 10 characters,

the identifier STRINGCONSTSY at line PASCP.813 should have the SY removed.

3) The three changes here are due to passing a subrange of integer variable thru

a VAR formal parameter of type integer. Sometime an integer actual parameter
is used.

Line P.1l7:
Line P.166:
Line P.305:

Change INTEGER to ADDRRANGE
Change type of LSIZE from INTEGER to ADDRRANGE
Change type of LSIZE from INTEGER to ADDRRANGE

4) For bootstrapping on a CDC machine, the set range here is correct. But once

on the target machine, change 0..58 to SETLOW..SETHIGH at line PASCP.2517.

5) This is not really an error but a limitation of the AAEC

nesting of the PASCAL-P compiler is to deep for the AAEC
fixed by moving the.procedure headings and declaractions
and TERM to PASCP. 2650 and PASCP. 2705.

compiler. The static
compiler. This can be
for SIMPLEEXPRESSION

Other departures from the proposed ISO standard are as follows:

1) The sequence

TYPE P @ INTEGER;
INTEGER REAL;

VAR Q : P;
resultsin Q having type pointer to integer.

2) Assignments to FOR loop variables are not checked in even the most obvious cases.

3) (1) is not recognized as an expression when passed as an actual parameter for

a VAR formal parameter.

4) File types are not implemented.

5) PACKED attribute is ignored so that use of the standard procedures PACK and

UNPACK is impossible.

6) The tag field in variant records cannot be omitted.

I hope this information is of use to other use't' of PASCAL.

J:t::;/H ~
George H. Richmond
Storage Technology Corporation
P. O. Box 98, Mail Drop 93
Louisville, Colorado 80027
(303) 497-6375
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Pascal Standards
Another possible outcome of the Turin meeting l8 agreement of the BSI to produce and
circulate another Working Draft for comment onlyw This might significantly delay the
internationalstandard because SCS does not meet often and business between meetings
must be conducted by letter. Also, workingdrafts are not normally circulated before
the Draft Proposalstage. The United States, which initiates most standards in this
field, usually proceedsdirectly to the Draft Proposalstage. So, precedent firmly
establishedby the United States in previous standards efforts argues against .olnother
Working Draf t.

In this section are reports by Jim Miner, Rich Cichell i, and myself on this year's
whirlwind of standards activity which has consumed so much of our time and was a major
reason that this issue is late. We had wanted to provide a much-postponed report on
the International Working Group on Pascal Extensions--Olivier Lecarme has written an
excellent summary (in French) for the Bulletin of the AFCETPascal Sub-Group. That will
have to wait until issue #17 unfortunately, because the translation is not complete yet.
Our current work in the Working Group about conformant array parameters is about to be
pre-empted by the ISO Pascal Standards activities, and so Arthur Sale will have some
information for us in issue #17. Information on the Validation Suite concludes this
section.

A third possible outcome is the establishmentby SCS of an internationalWorking
Group to attempt resolution of remaining problems in the Working Draft. This usually

turns out to be expensive and time-comsuming.

A foucth possibility is that the 1JSI could postponeor even drop the ISO effortand
concentrate on development of a British standard. The United States often develops
an American National Standard before initiating ISO consideration. Unfortunately
this is seen by some non-U.S. groups as coercion by the U.s. reflectlng an
unfriendly attitude to the rest of the world. This route would also result in a
significant delay in obtaining an international standard.

Pascal Standards Pro~ress Report

Jim Miner, with Tony Addyman, Andy Mickel, Bill Price, and Arthur Sale

This Report is divided into two main sections. The first deals with the
international standardization effort, the second with national efforts, primarily in
the United States. As reportedin PascalNews #13, the AmericanNatlon<ll Stanr1::tr,l.,. C:'''lfJ.i

ii-,.,,~_ 1:1

CompUters and Information Processing (ANSI/X3) has established a Technical Committee
on Pascal called X3J9. About the same time, the Institute of Electrical and
Electronics Engineers (IEEE) established a Pascal standardsprojectand comTDittee
called P770. X3J9 met initiallyin December 1978 in Washiagto11 D.C. (See the
accompanying piece by Rich Cichelliabout that meeting.) The IEEE committee met in
January 1979 in San Francisco. Both of these meetings were primarily organizational.

One topic not addressed in this report is the political and organizational
maneuvering which inevitablyoccurs in standardswork. To get some ideas about this
aspect read the pieces by Andy Mickel and Rich Gichelli following this report.

The ISO/BSI Standard

The history of the British Standards Institution (BSI) work on an international
standard is covered in Pascal News #14 up through late 1978. Since then, the Working
Draft 3 developed by BSI's DPS/13/4 was slightly revised and submitted to the
International Standards Organization (ISO) subcommittee TG97 SG5. (See the
accompanying glossary of standards group names.) The revisions to Working Draft 3
were mainly formalization of language (such as changing"is" to !Ishallbe") and
section renumbering. Working Draft 3 was printed in Pascal News #14 and subsequently
in Software- Practice §!. Experience 9 (May 1979), pages 381-424.

Since then, both committees have met jointlyin Los Angeles (February),Boulder
(April),New York (June),and Houston (September). (In the rest of this report we
will call this joint committee"X3J9".) Attendanceat thesemeetingshas averaged
about 70 persons,perhapshalf of which are official voting members. All such
meetingsare open to the public.

At the February meeting, discussion centered on the creation of an "SD-311document.
The SD-3 is a proposal to initiate a standards project, and outlines the nature of
the standard desired, expected benefits of the standard and feasibility of its
development, committee program of work, etc. X3J9 needed to submit such a proposal
in order to work on an American National Standard, even if the reBult were i.dentical
to the ISO standard.

'l1te reviseddraft submittedto SCS wasgiventhedocumentnumberIIN462".(This
document was published in the IEEE's Comnuter, April 1979, pages 68-82.) N462 was
distributed in February by SCS to its members for comment. Official comments were
receivedby the British (through ISO channels) from several countries including
Japan, the United States, Canada, the Netherlands, and Austria. A final SD-3 proposal (printed below as subsequently modified by SPARG) was agreed

upon at the April meeting. This document was submitted to X3 and SPARe for approval.
Perhaps its most important feature is the stated intention that the (first) American
National Standard should be compatible with the ISO standard.

In addition to the "official" comments, DPS/13/4 has received a large volume of
comments from the public. The massive task of examining these comments has been
accomplished, and DPS/13/4 met this September to decide on changes to be included in
the next draft (WorkingDraft 4). We expect this draft to be distributedin October
through ISO for additional comments.

A second immediate concern at the February meeting was the creation of a means for
reviewing the British Working Draft then being circulated through ISO. X3J9
established a Technical Review Task Group (TRTG) under the direction of Bill Price to
coordinate this review.Working Draft 4 will be the subject of discussion at an ad hoc "Pascal experts group"

meeting to be held in Turin, Italy in November. This group will advise SG5 (which
meets at the same time) concerning further processing of the BSI working draft. It
is not clear at this time what the outcome of the SC5 meeting will be, but the most
likely result seems to be that the expertsgroup will offer a revisionof Working
Draft 4 (with correction of errors) to SCS, and that SC5 will vote to register it as
a Draft Proposal. If this occurs, the Draft Proposal will be circulated to SC5
member bodies for voting. The voting period is nomally three months, but precedent
exists for fixing a longer period. Each SC5 member may vote "Yes", "Yes but please
clarify ...It, or "No because of ...It. Negative votes must include specific
objections. If these objections can be resolved then the I1No"vote becomes a "Yes"
vote. When a Draft Proposalis acceptedby SC5 it goes into the next stageof voting
as a Draft International Standard (DIS). When a Draft Proposal is not accepted, it
will normallybe revisedand go throughanotherround of voting.

A third area of concern at the February meeting was the establishment of a mechanism
for exploring extensions to Pascal. The proposed SD-3 mentioned above states this
concern as seeking to "identify and evaluate common existing practices in the area of
Pascal extensions." To create such a mechanism, X3J9 agreed to set up an Extensions
Task Group (ETG)under the directionof Jim Miner. However, X3J9 also prohibited
considerationof extensionsduring the initialreview of the working draft (N462).

The April meeting was spent almost entirely on discussion of N462 and public comments
on it which were receivedby X3J9. (The TRTG had met a week earlier in San Francisco
to compile a draft response to the British.) After several exhausting rounds of
discussion X3J9 agreed in principle to a response, but due to insufficient prior
notice the committee was not able to generate an official response to the British.
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By tbe time X3J9 met again in New York in June, more comments had Deen received.

After another set of exhausting sessions X3J9 agreed on a final official response to
the Britishdraft: s 5C>+page,very detaileddocument. (I thinkwe are all indebted
to BIll Price for the effort he put in on this review process!)

'!be June meeting also saw the development of proposed Procedures and Policy
statements to guide the X3J9 extensions work.

In August, SPARC recommended to X3 that the X3J9 SD-3 be approved, but without
provisions for developing an extended standard. In order to pursue an extended
standard, X3J9 prepareda secondSD-3 at its Septembermeetingin Houston. Although
not given final approval (because of lack of prior notice), it is expected that this
document will be approved and sent to SPARC and X3 in November. The document
tentatively agreed on in Houston is printed below.

X3J9 also came closer in Houston to agreement on procedures to cover extensions work.
These procedures call for publicly soliciting proposals for extensions. The
proposals may vary in content from merely stating an area of need for a capability in
the language, up to a IIformalll proposal including the following: a problem
statement, specific revisions to the Standard Pascal document, syntax, semantics both
in English and using some formal technique such a8 axioms, examples of use,
implementation details, summary of experience using the extension, discussion of
consistency with the existing language and expected benefit of the extension, and a
list of related documents. Given the extensive detail needed in a formal proposal, I
expect that most proposals will be relatively informal.

A library of "candidate extensionsl1 will be maintained. These extensions will be
those judged to be technically sound and desirable by X3J9. The library will be used
later as the source of language features which may be included in an extended
language. X3J9 has not established procedures for the synthesis of an extended
language from these individual features.

Other National Standards Efforts

Severalof us have been puzzledby the lack of official comments on N462 from several
countries, including France and Germany. We have been told that Albrecht Biedl
organized a technical committee which met in late Mayor early June to prepare some
official German comments. Apparently the German standards organization (DIN)
requires that such comments be reviewed by the next-higher committee before being
submitted to ISO, and this commIttee will not meet until later this year.

We hope standardsworkersin more countrieswill reporton their activities in future
issues of Pascal News.

X3J9 Chair: Marius Troost, Sperry Univac

P770 Chair: Bruce Ravenel. Language Resources

Vice Chair (both committees): Scott Jameson, Hewlett-Packard

Secretary (both committees): Jess Irwin, Gould-Modicon

X3J9 International Representative: David Jones, ControlData

All correspondence with or about the committee may be addressed to:

Jess Irwin
c/o X3 Secretariat
CBEMA: Suite 1200
1828 L Street NW
Washington D.C. 20036

ISO - International Standards Organization.

ISO TC97 - ISO Committee on Computers and Information Processing.

ISO TC97 SC5 - ISO TC97 Sub-Committee on Programming Languages.

Draft Proposal (DP) - A document under consideration by ISO TC97 SC5.

Draft International Standard (DIS) - A document in a second stage of consideration
by TC97 and all of ISO.

ther National Standards Efforts

ANS - American National Standard, which is a standard issued under the umbrella of
ANSI.

dpANS draft proposed American National Standard, a document on its way to
becomming an ANS.

X3 - The committee recognized by ANSI for the area of Computers and Information
Processing.

SPARC - Standard Planning and Requirements Committee, which advises X3 on functional
and economic (not technical) aspects of new standards projects and review of
proposed standards.

X3J9 X3 Technical Comm1ttee on Pascal,
American National Standard Pascal, and which
standardization of Pascal.

which does the technical work on an
advises X3 on the international

ther National Standards Efforts

IEEE Pascal Standards Committee - The committee established under IEEE standards
project P770 to develop an IEEE Pascal standard.

JPC - Joint Pascal Committee, which is an unofficial term for the joint workings of
X3J9 and the IEEE PascalStandardsCommittee.

ANS Pascal SD-3 As proposedbv X3J9 (X3J9/79-026) and amendedbv SPARC.
Sub1ect to approval by X3.

Proposal for an American National Standard (ANS) Programming Language Pascal

1. IDENTIFICATION

1. 1 Title:

ANS Pascal

1.2 Proposer:

Proposed by the X3 TechnicalCommitteeon Pascal (X3J9)

1.3 Date of Submission:
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2. DESCRIPTION

2.1 Purpose:

2.2 Goal:

The purpose of the standard is to provide an unambiguous and machine
independent definitionof the language Pascal.

The goal Is an implementable Pascal standard.

2.3 Nature of the standard:

2.4 Scope:

A standardfor a di~ital computer programming language_

The programming language Pascal is a simple high-level language. Ir is
a general-purposeratherthan an all-purposelanguage. Pascal is being
used increasingly in three areas:

1) The writing of system software

2) The writing of application software

2.5 Program of Work:

3) The teaching of programming

3. EXPECTED BENEFITS

3.1 Intrinsic:

3.2 Interchange:

3.3 Educational:

1) Maintain a liaison with the ISO, BSI and IEEE Committees to work

toward a common working draft standard. This work should include
review of those bodies' documents and forwarding of comments
based on that review. The eventualdraft proposed ANS Pascal
shall be compatible with any ISO Pascal standard and identical in
content with the jointlydeveloped proposed IEEE Pascal standard.

2) Provide a means for review of all Pascal standardization activi-
ties.

3) Carry out the development of a Pascal standard.

4) Identify and evaluate common existing practices in the area of
Pascal extensions.

5) Act as a liaison group with organiza tions intereEf'ted in interpre-

tation of ANS Pascal.

Development of a standard Pascal reduces costs of extra trainingfor a
particular Pascal implementationand costs of conversionwhen transport-
ing a program to a different machine.

A standard Pascal will facilitate portability.

A standard Pascal enables production of educational documents or manuals
usable with any standard implementation. Costs of re-education for a

different implementation are reduced.

3.4 Economic:

While no estimatesof economicimpactare available at this time, it is
felt thatbecause of Pascal's widespread popularity, the economic bene-
fits of a standard will be commensurately large.

4. DEVELOPMENT FEASIBILITY

4.1 State of the Art:

The most importantfactorin this proposal is the timelinessof the
standardization of Pascal. Pascal has been implemented on a large
number of differentcomputers. If the problemsrelatingto the defi-
nition of Pascalare not resolvedin the very near future,there is a
danger that the various implementations will become incompatible. ThB
growth of a large number of incompatibilities would severely hinder
any subsequent standardization activities.

The current lack of any significant incompatibilities should be seen
as a good reason for standardizationnow.

4.2 AvailableResources:

There are already three working groups concerned with the production of
a Pascalstandard. They are:

Pascal User's Group (International)
DPS/13/4 (United Kingdom)
International Working Group on Pascal Extensions (UK/USA)

These three groups are cooperating with each other and are correspond-
ing with interested parties in the following countries: USA, Australia,
Canada,Denmark,France,Germany,Poland,Sweden,and Switzerland. Many
of these correspondents are suppliers of Pascal compilers.
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4.3 Estimated Coata:

The cost of developing a Pascal standard will be borne by the sponsors
of the membership_ It Is difficult to estimate the total cost as mem-
bership totals will undoubtedly fluctuate.

Tbe total cost is expec ted to be on the order of $500,000.00

5. IMPLEMENTATION FEASIBILITY

5.1 Supplier Conformance Considerations:

In developing the Pascal standard, care will be taken to maintain machine
independence. The final specificationwill encourage unambiguous in-
terpretation. The above goals, in addition to the participation of many
suppliers in the standardization effort, should provide an opportunity
to achieve and/or determine conformance. Note that a suite of programs
is currently being developed by groups based in Australia and the U.K.
which could form the basis of a conformance test.

5.2 User Operational Considerations:

The current lack of widespread incompatibilities in existing practice
should make conversion of existing programs a minimal expense.

5.3 Legal Considerations:

Preserving machine independence and compatibility with any ISO Pascal
standard should prevent problems related to res taint of trade and
public interest.

5.4 Eatimated Costs:

Implementation may necessitate some modification of existing Pascal
compilers and programs. No detailed cost figures can be developed at
this time. However, the announced goals and constraints of this stan-
dardization effort should hold such necessary modifications to a mini-
mum.

6. MAINTENANCE REQUIREMENTS

6.1 Extent and Frequency of Anticipated Changes:

X3J9 intends to provide interpretation and clarifications of the even-
tual ANS Pascal standard as the need arises.

The committee also intends to comply with the requirement that an ANSI
standard be reviewed within a five year period.

6.2 Resources:

The committee accepts its responsibility to maintain the eventual stan-
dard and to continue this activitiy along with any revision efforts.

6.3 Cost:

The cost of maintaining the standard on an annual basis is estimated to
be comparable to the original development cost.

7. CLOSELY RELATED STANDARDS ACTIVITIES

As mentioned previously, ISO is undertaking the development of a Pascal standard.
The Technical Committee will maintain close liaison with this group to assure that
the resulting standards define the same language.

Tbe IEEE P770 Committee ia developing the ANS Pascal standard jointly with X3J9.

8. RECOMMENDED TIME FRAME

Every effort will be made to submit a candidate standard to X3 by June 1, 1979.

*****

ANS EXTENDED PASCAL SD-3, September 14, 1979 X3J9/79-187

(Revised)
Proposal for an American National Standard (h~S) Extended
Programming Language Pascal.

1. IDENTIFICATION

1.1 Title:

h~S Extended Pascal

1.2 Proposer:

Proposed by the X3 Technical Committee on Pascal (X3J9)

1.3 Date of Submission:

2. DESCRIPTION

2.1 Purpose:

The Extended Pascal standard is intended to define areas
in which Pascal may be reasonably extended ~n a
machine-independent and unambiguous manner
consistent with existing practice.

2.2 Goal:

The goal is an implementable, internationally
acceptable, Extended Pascal standard. The Extended
Pascal standard is intended to replace the standard
referred to in 7(a).

2.3 Nature of a standard:

The standard shall define extensions to the ISO
Pascal standard and the correspondlng ~~S standard.
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2.4 Scope: There have been previous efforts on extensions by
the UCSD Workshop on Pascal Extensions for Systems
Programming and the International Working Group
on Pascal Extensions. These efforts have shown
that consensus can be reached on at least some
extensions.

The standard shall encompass those Pascal extensions
found to be:

(a) compatible with the Pascal language
referred to in section 7(a), and

(b) beneficial with respect to cost. 4.2 Resources:

2.5 Program of work:

The program of work shall include:
(a) solicitation of proposals for extended language

features:

The membership of X3J9 shall be a resource for
this draft. In addition, cooperation and
consultation with other standard bodies and
Pascal experts shall be sought.

(b) the critical review of such proposals: Bibliography:

Pascal News
(c) synthesis of those features found to be acceptable

individually and which are mutually consistent
into a draft proposed standard:

ACM SIGPLk~ Notices

(d) interface with all interested standards bodies,

both domestic and international:

Software Practice and Experience

4.3 Estimated Costs:

(e) submission of draft as a dpANS and as an ISO

draft proposal.
The cost of developing an Extended Pascal standard
will be borne by the sponsors of the membership.
It is dlfficult to estimate the total cost as
membership totals will undoubtedly fluctuate.3. BENEFITS

3.1 !ntrinsic: The total cost is expected to be on the order of
$500,000.00 per year.

5. IMPLEMENTATION FEASIBILITY
Development of a standard Extended Pascal reduces
costs of extra training for a particular Extendeq
Pascal implementation and costs of conversion
when transporting a program to a different machine. 5.1 Supplier Conformance Considerations:

3.2 Interchange: In developing the Extended Pascal standard, care
will be taken to maintain machine independence. The
final specification will encourage unambiguous
interpretation. The above goals, in addition to
the participation of many suppliers in the
standardization effort, should provide an opportunity
to achieve and/or determine conformance. Note
that a suite of programs is currently being
developed by groups based in Australia and the
U.K. which could form the basis of a conformance
test.

A standard Extended Pascal will facilitate portability.

3.3 Educational:

A standard Extended Pascal enables production of
educational documents or manuals usable with any
standard implementation. Costs of reeducation for
a different implementation are reduced.

3.4 Economic:
5.2 User Operational Considerations:

While no estimates of economic impact are available
at this time, it is felt that because of Pascal's
widespread popularity, the economic benefits of a
standard will be commensurately large.

The expected growh in the use of extensions to
Pascal suggests that costs incurred by users due
to the timely adoption of an extended standard will
be insignificant compared with the Benefits (section 3).

4. DEVELOPMENT FEASIBILITY

4.1 State of the Art:

There is growing sentiment in both consumer and
producer communities that Pascal should be extended.

A wide variety of extensions are available in
currently existing language processors. Without a
standard for an extended language, these processors
will become increasingly incompatible.

5.3 Legal considerations:

Preserving machine independence and compatibility
with any ISO Pascal standard should prevent
problems related to restraint of trade and public
interest.
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5.4 Estimated Costs:
ANSI X3J9 Meeting of 0ecember 19, 1976

by Richard J. Cichelli
Producers will face conversion costs. Effort
will be made to ensure that extensions are
efficiently implementable in language processors
and may be used efficiently on existing hardware. Most of the results presented here have been reported in the trade press.

Behind the stuffy formality of the official news releases there is an
undersurrent of the personalities and politics. And it's for bi" stakes.

Pascal is viewed as a threat to the established order in computin".

The following report by John Knight of NASA and ACM's SIGPLAN "ives most
of the details.

6. MAINTENANCE

6.1 Extent and Frequency of Anticipated Changes:

X3J9 intends to provide interpretation and
clarifications of the eventual ANS Extended Pascal
as the need arises. The X3J9 committee has been set up by ANSI to establish a standard

for the programming language PASCAL. The first meeting was held
on 19 December 1978 at the offices of the Computer and Business
Equipment Manufacturers Association (CBEMA) in Washington D.C.
This association will provide or"anisational and secretarial support
for X3J9 but no technical or mana"erial support.

To obtain membership of X3J9 it is necessary to apply in writing
to the membership secretary at CBEMA. A Member is required to
attend at least two out of three meetin"s and respond to at least
every other letter ballot. There must be at least one and at most
six meetings per year. The committee must prepare an SD3 document
which is its Justification for existence to ANSI.

X3J9 also intends to comply with the requirement
that an ANSI standard be reviewed within a five
year period.

6.2 Resources:

X3J9 accepts its responsibility to maintain the
eventual standard and to continue this activity
along with any revision efforts.

6.3 Cost:

The cost of maintaining the standard on an annual
basis is estimated to be comparable to the original
development cost.

The convenor of this meeting was Justin Walker. Normally ANSI
organises langua"e specific subcommittees based on industrial and
academic demand from inside the U.S.A. In this case X3J9 was
established because of a request for support from the International
Standards Or"anisation (ISO).

It seems that none of the attendees of this meeting had applied
for membership of X3J9 in writing as required so technically all
attendees were observers. Thus this meeting was in a sense informal.
ANSI requires a committee to elect a chairperson and secretary from
within its membership. No chairperson was available because none
of the participants were formal members of X3J9. The meeting was
conducted by the convenor.

7. CLOSELY RELATED STANDARDS ACTIVITIES

Related standardization efforts include:

(a) the development of an ANS Pascal by X3J9 as per
X3J9/79-026 (proposed),
the development (jointly with X3J9) of a proposed
IEEE Standard for Pascal (IEEE Project P770), and
the associated ISO standardization of Pascal.

(b)

(c)

These efforts have a different objective and a different time
frame than the herein proposed effort, and thus should be
carried to completion as planned.

The first surprise which occurred was an announcement by a
representative of the IEEE that the IEEE had established its own
PASCAL standards committee with the goal of producing a standard
for the language. This announcement met with a lot of comment and
considerable disapproval. The theme of the disapproval was that
it is ANSI's Job to establish standards and this would De a
duplication of effort. Despite these comments, it is clear that
the IEEE will continue its effort.

8. RECOMMENDED TIME FRAME

June 30, 1981
December 30, 1981
June 30, 1982

End of public_proposal initiation
Processing of proposals complete
Draft of proposed Extended Pascal
document complete
End of public comment
Submission of proposed Extended Pascal
Document for ANSI/IEEE/ISO consideration.

FOllowin" the debate over the IEEE announcement, the discussion
turned to organisational matters of X3J9. It was explained that
four officials are required. They are:

December 30, 1982
June 30, 1983

I

I

I

Chairperson
2 Vice Chairperson

3 Recording Secretary
4 International Liason Officer

The reason for the relatively hi"h ievel of activity at the iSO
is the current work beine; done oy toe Britisi'. Standards Institute
(BSI). The BSI has prepared a drat't PASCAL standard anO will
submit it to the ISO. There is a high probability that it will
De accepted (after revision) by the BSJ and ISO. A move was made
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at the X3J9 meeting to accept this draft standard as an ANSI draft
standard. This was rejected on the grounds that few people had
seen it. The meeting agreed to consider it at a later date after
it had been circulated. The BSI document has been published by
the PASCAL Users Group as PASCAL Newsletter no. 14. One point
which generated a lot of debate and few conclusions is that the
ISO has stated that its PASCAL effort will not involve any
development of the language. ANSI has adopted the view that this
is not necessarily its policy.

The next meeting of X3J9 will be hosted by UNIVAC in Irvine,
California and will be held February 20 -

22. The proposed agenda is:

Nomination of committee officials.
Preparation of the SD3 document.
Establishment of a review process.
Review of written comment on the BSI/ISO document.
Submission of proposals to the BSI and the ISO via
International Liason Officer.
Action items.
Report on ISO standard situation.
Future meetings schedule.

the

Some further clarification of the SIGPLAN's stand on the issues can be
gained from Paul Abrahams' message to the SIGPLAN membership.

From the Vice-Chairman of SIGPLAN to SIGPLAN Members

I wOuld like to report to you on the recent upsurge of standardization
activity with respect to Pascal, since I know that Pascal is a
language that many of you are interested in. I am grateful to John
Knight, our semi-official representative to committee X3J9, for
providing me with the input for this report.

There are three different groups currently interested in developin~
a PASCAL standard: the American National Standards Institute (ANSI),
the IEEE, and the International Standards Organisation (ISO). A
draft standard has been submitted to ISO by the British Standards
Institute (BSI) (forgive the alphabet soup), and Niklaus Wirth,
the author of Pascal, has expressed his wholehearted support of this
draft. The BSI draft is likely to serve as an initial version for
all the standardization efforts.

Meanwhile, back at the ranch, ANSI has established Technical
Committee X3J9 on Pascal, and the committee will serve as technical
advi80ry group to its ISO counterpart. Thus the ISO and ANSI
8tandards will probably be developed in coordination with each
other. X3J9 has already met once as of thi8 writing, and its
second meeting was scheduled for February 20-22. The first meeting
had 70 potential members in attendance--surely a strong indication
of intere8t. The IEEE Pascal Standards Committee has been estab-
lished under the chairmanship of Bruce Ravenal, and its first
meeting took place on January 29. No details about this meeting
are available as of this writing.

It is probably not in anyone's interest to have three incompatible
Pascal standards, and so the pressures for consolidation of the
different efforts are likely to be strong. However, there are
both technical and political obstacles to be oversome. The primary
technical issue is whether the standard should involve any new
development of the language. ISO's opinion is that it should not;
ANSI wants to keep its options open; and IEEE has yet to express
an opinion. The political iS8ue i8 whether the IEEE and ANSI
efforts can be merged; cooperation with ISO (at lea8t from ANSI's
viewpoint) is not at issue.

I suggest that any of you who would like more information on this
subject contact John Knight (804) 021-307::>/3020. In addition to
being SIGPLAN's representative, he has a stront'; personal interest
in Pascal and in the effort to standardize i L.

But it's not over ~:

On that fateful December 19 three more meetint';s occurred which I attended.
There was the Linda Hecht/IEEE meeting, the combined dinner meeting and
the ANSI organizers' after dinner meeting.

Try to appreciate the politics of the situation. The ANSI X3 committee's
secretariate is CBEMA. X3 uses CBEMA facilities and personnel. CBEMA
looks to many like an East coast mainframe manufacturers clique. Power
in this clique is related to market dominance.

When X3 met to consider the PUG sponsered BSI/ISO activities, according
to J.A.N. Lee who is ACM's representative on X3, the vote was taken to
start a diver~ent competitive standards activity. This was done by
deleting the no language development" clause from the ISO work order.
With this deletion a number of X3 members voted against starting X3J9.
It is not a usual X3 policy to institute such a committee. Normally a
committee of this sort approaches ANSI for recognition. As Lee reports
it, this action was a direct rebuff to PUG and B3I.

How did the IEEE get involved? Believe it or not, the IEEE actually did
some standardization on a numerical control "langua,,;e", so there is a
precedent for their activities. Most ACM affiliates regard this somewhat
tenuous precedent as specious. However, if you consider that the IEEE
is the professional home of many of those affiliated with West coast
seJili-conductor manufacturers and their kindred software technolo";iStII.,,

It's not hard to realize that the existing Pascal software support systems
could help bridge the software gap between what established vendors
provide and what the West coast upstarts need in order to sell their iron.
It wouldn't hurt to tap the Pascal user community for customers as well.

As soon as X3J9 adjourned, Linda Hecht, the IEEE representative, invited
me, Jim Miner (Univ. of Minnesota), Scott Jameson (H-P), Rick Shaw (SEL),
Bruce Ravenel (Language Resources), and Gabe Moretti (Signetics) to a
pre-arranged meeting place in Washington. Linda explained the advantages
of an IEEE Pascal standard

-
namely, speed. There were only two problems.

I} ANSI and 2} such an IEEE committee gets carte blanche. We PUG members
had some reservations about giving the language over to a committee one
potential member of which asserted that he wanted to "fix Pascal so it
would work for the engineer at his test bench." Linda's attitude was
interesting: "Do it with uS or we will do it without you." After I
promised to solicit direct PUG membership response to the IEEE board of
directors about this approach, she modified her position and we
established Bruce Raven~l as 11aison between IEEE and PUG.

While Hecht, Ravenel and Company are proposing a six month standards
activity, DEC's representative at X3J9 is talking about a five year
ANSI effort to fix Pascal for us.

The Pragmatics!

Pursuing the typical ANSI programming language standards activity over

the usual five to seven years can cost a company or individual upwards

of $30,000.

Some control of ANSI X3J9's activities can be had by using their
constitution and bylaws. Duplication of work and production of
conflicting standards is expressly forbidden. Consensus of all major



interest groups is required. If PUG isn't a "major interest group"
concerned with Pascal, I don't know what is. I believe the PUG
membership at large should advise and consent to the standard. I have
represented and defended this viewpoint at all meetings that I have
attended. Incidentally the ANSI charter is designed to provide committees
whi ch formalize and recognize existing practice not formulate new .designs.

After the IEEE meeting on the 19th, another meeting took place over dinner.
Those from that meeting were Joined by Justin Walker (NBS), Barry Smith
(OMSI), Bill Price (Tektronix) and a few others. Confusion about the
day's events reigned. Then, like a light breaking through the darkness,
someone suggested that Ruth Richert (Burroughs) be made X3J9's
chairperson. Brilliant: The idea and Ruth both! I was given the Job
of calling her and aSkin" if she would accept Such a responsibility.
(She wasn't present at the X3J9 meeting.) I called her directly from
the restaurant. She agreed provided her management approved. Ruth has
coordinated similar activities within Burroughs and has a track record
for success that is legendary. (Incidentall~ it was Ruth who affectionatel
awarded me the "order of the claw"

-
see PN #13 cover

-
at the UCSD

workshop. )

The final meeting of the evening was with Justin Walker, Eruce Price,
Barry Smith, and about half a dozen others. Those of uS who were
particularly disturbed by X3J9's failure to elect a chairperson (as
required by Robert's Rules of Order which govern ANSI meetings)
explained to Justin that the lack of a chairman allowed self appointed
officials present at the speakers platform all through the meeting to
effectively prevent the group from voting to restrict the standards
committee work to reviewing, clarifying and formalizing the de facto
standard. Justin felt overwhelmed by the events of that afternoon and
felt someone with Ruth's organizational skill would better guide the
X3J9 work.

No matter what happens, PUG is likely to have the final say on Pascal
standards. I believe the important thing is to get the de facto core
standard throu"h ISO as soon as possible.

*****

Niklaus Wirth in a letter to me dated 8 December and received 12 December, stated:

"I have now also received a cooy of Tonv Addyman's proposal for an ISO standard,

and I am imoressed by the care and attention to details of this report. There

is not much doubt that ISO will finally adopt it (or a later revision of it),

and I therefore consider this document as of great significance. ..."

"... I wholeheartedly supoort the ISO draft, and perhaps you should exert vour

influence on imolementors to at least follow that reoort.

- Andy Mickel 78/12/13.

american national st8nd8rds committee NEWS RELEASEX3-computers and information processing
X4-office machines and supplies March 19, 1979
opere,ln, under the proc:8du,. of the
~ic.n N8tlon" SlAnd8rdlln8tltUt. For more infonn8tton, con18Ct:

Jess M. Irwin f

408/249-1111 (until Aprit 4)

617/475-4700 (after Apri~ 9)

TECHNICAL COMMITTEE X3J9, PROGRAMMING LANGUAGE PASCAL,

SOLICITS PU8LIC COMMENT ON THE DRAFT INTERNATIONAL STANDARD FOR PASCAL

Washington, D. C. -- The X3 Technical Committee, X3J9, Programming Language PASCAL,
is requesting comments from the public on the ISO draft proposed standard for PASCAL.
The ISO document is being used as a base document for the draft American National
Standard which the committee hopes to circulate for public review within the next
few months. X3J9 serves as the United States' Technical Advisory Group (TAG) for
ISO/TC97/SC5, Programming Languages, and is the focal for input to the International
arena.

Copies of the document are available by mail order only. Requests must be accompanied
by a $4.00 check and mailing label, addressed to: X3 Secretariat Staff

CBEMA
1828 L Street, N. W., Ste. 1200
Washington, DC 20036

It is requested that comments reference the source document by section number, state
the problem and suggest a solution. The conmenter should include name, address,
and telephone number. All comments should be returned to the Administrative Secretary,
X3 at the same address not later than April 12 for consideration by the technical
committee.

..e,et.,let: Compute, end 8ullne.. Equipment M8n"t8Ctu'." A..oeletlon
1828 L Str.et NW IS"It.1200I, W..hlniton DC 20031 T.I: 202'''11-22ge

*****
A Few Experiences at the Boulder Joint Pascal Committee Meeting 1979 April 26 & 27.

The main purpose of the Boulder meeting was to convene the TRTGchaired by Bill Price ~n
order to produce an official American response to the 8SIf]SO document N4~2. At the tlme
the general feel i ng was that the Bou1der meeting was a success althoug h f1 na 1 agreement on
the response by the whole JPC was delayed. In retrospect, the B?ulder meet~ng was the
most productive of the American standards effort. I wa~ really 1mpressed wlth .the

general quality of the technical discussion by most ~ot1ng members at the meet1ng ~hereas
my preconceptions were quite skeptical. The populat1on of frustrated language des1gners
which usua 11y plague standards committees and whi ch get thei r chance to rui n a 1anguage

was fortunately small.

Also apparent was the positi ve i nfl uence of JPC co-cha i r ~ruce Ravenel from t~e IEEE P770
Pascal Committee. The site of the meeting was the Comput1ng Center at the Un1Ve~s1ty of
Colorado, and Bruce naturally provided a historical con~inuity bec~us,: ~e "cut h1S Pascal
teeth" at the same university. One should not underestlmate the s1gn1f1cance of the
joint standards effort (IEEE and ANSI)without which a protracted standards process would
have been a certainty.

Last but not least, the meetings were principally chaired by the ~err able a~d jovial

Marius Troost. I feel that the group benefitted greatly from Man us s expenence an~
judgment, and we were indeed fortunate to have his services. Marius congratulated B1ll
Price for his hard work with TRTG.
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Hey! Guess what I learned at Boulder? That there are people who work :or computer
companies whose sole job is to represent that company on standards comm1ttees. In other
words, these people may know nothing about Pascal at all--never have written a program--
and still they are there with considerable weight. Imagine my amusement when the DEC
representative kept referring to the meeting as "X3J3" (the name of the ANSI FORTRAN
committee). You could sure tell where she had been spending the last few years!

Reflections

I'd like to share some other information I've learned about the USA standards process in
general. Actually I'm not even sure I have it all straight myself!

First of all, terminology and basic procedures are confusing. ANSI is a non-profit, .
private (non-governmental) body whose purpose is to aid standards deve~opm~nt of all k1nds.
The ANSI committee in charge of the area of Computers and Data Process1ng 1S called X3.
A look at the standing membership of X3 shows a predominance of computer ~anufacturers and
large businesses--not ordinary users. Additionally there is NBS (the NatlO~al ~ureau of
Standards), a governmental agency within the U.S. Department of Commerce WhlCh 1S completely

separate from ANSI, and it or another agency handle Federal Standards for computing such
as those whi ch exi st for COBOL and FORTRAN.

One strange term you hear is "secretariat." The duty of carrying on the communications,
document-copying and di stri bution, and schedul ing of meeti ngs, etc. for each standards
committee is performed by the secretariat. The member of X3 which happens to perform
the secretariat of X3 is CBEMA: The Computer Business Equipment Manufacturers Association.
As the name implies, you know who controls this group! And guess who is the secretariat
of ISO? ANSI!

Suppose we (PUG) had decided to get an official Pascal standard adopted by ANSI. Roughly,
the correct procedure is to make an application to X3's SPARC (Standards Planning and
Requirements committee) to get them to consider forming a committee to consider creating
a standards committee! This can take about a year if you are successful.

Now the conventional view of some people in the US (and indeed some PUG members) was that
we should have of course approached ANSI for a standards effort, because it has undertaken
standards efforts for other programming languages and this represents a kind of precedent.

This line of thought totally ignored the fact that other language standards efforts
undertaken by ANSI have produced unsatisfactory results: in other words bad precedents!
Look at the size and complexity of COBOL produced by X3J4; the original designers of BASIC
are still crying in their sleep over the work of X3J2; and I won't waste any more words
about FORTRAN and X3J3 (see David Barron's editorial on page 3 of PN #13).

These were all committee efforts dominated by representatives of the large computer
manufacturers and the US government and took many, many years. Why did we have to make
these mistakes?

Fortunately we didn't. Although there was an attempted move at the first X3J9 meeting in
Washi ngton to not even cons i der the work on a Pascal Standard a 1 ready done by PUG and BSI
and to undertake an effort from scratch, it was fortunately defeated. It was also simply
amazing that so many of the attendees of this meeting were not even PUG members! We may
be only lucky that the real reason we were able to defeat such a chauvinistic American
move (in the face of a cooperative international initiative) was that we users were
organized through PUG and informed through Pascal News.

So everything has turned out fine so far and people ask me why I was so worried and sure
that things would go wrong. Well, there was a lot at stake: there were no guarantees
about avoiding a long, misguided effort directed by the manufacturers instead of the users,
and we knew that the international effort was already underway. My hope was expressed in
a letter to SPARC on page 86 of PN #13: ANSI had an opportunity to reciprocate its respect
with ISO--several ISO standards are one line saying "see ANSI standard xxx" and for Pascal,
a language with European origins, the standardization whould be left to Europeans.

Before the December X3J9 meeting in Washington, the BSI/ISO proposal caught X3 off guard
and several SPARC steps were skipped over and X3J9 was immediately set up and then this
first meeting was set (wasn't that easier than the regular procedure?). I was still
personally very angry that only afterwards did the secretariat inform PUG. Why didn't
they check with US for information? No matter that PUG already existed and represented
the majority of Pascal users! Anyway, at the December meeting, Justin Walker of NBS
chaired X3J9 temporarily and several committees were set up: one produced the SD-3
reproduced above--a document outl ining the goals of X3J9 similar to documents existing
for the BSI and ISO Pascal initiatives.

Jess Irwin was selected by the group as secretary, who has the important task of indexing,
reproduci ng, and d i stri but i ng documents. These documents range from announcements (and
pronouncements) from X3 to papers discussing technical issues. So far the Joint Pascal
Committee has over 200 documents, and even the document register (index) itself is a
numbered document!

The people attending the Washington meeting with the intention of representing
Jim Miner, Rich Cichelli, and Rick Shaw. Because Rich and Rick wanted to also
their organizations (ANPA/RI and SEL respectively), they weren't allowed to do
Jim became PUG's representative and I became his alternate.

PUG were
represent
thi s. Thus

Fortunately the standards activity is a public process, but unfortunately the resources
required by the attendees are immense in order to pay for thetime, lodging, and travel
expenses. This greatly favors individuals representing big corporations with expense
accounts (tax deductible, no doubt). In fact the longer the computer manufacturers can
drag out the standards proceedings, the more power their representatives have toward the
end of the process because they will be practically the only ones there! So standards
activities, supposedly in the best interests of the users, effectively exclude user
participation!

.

Jim Miner, in fact, has gone to 2 meetings on his own money, and we both went to the
Boulder meeting on our own money. Finally NBS is helping Jim pay for plane fares to
upcoming meeti ngs.

- Andy Mickel 79/08/31.

Did you know that pascal has already been standardized?

One ISO SI Pascal is a newton/m2
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Validation Suit.
The University of Tasmania

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

Telephone: 230561. Cables'Tasuni' Telex: 58150 UNTAS

Dear Pascal User,

In the past you have asked about the availability of a Pascal validation suite of
programs, or I have reason to suspect that you are interested in this topic.

I enclose therefore a copy of a press release concerning Release 2.0 of this
package (the first public one) as at 13th July 1979. Should you wish to receive
copy of the Validation Suite, contact your nearest distributor. Only handlin9
charges will be levied to cover the average cost of a magnetic tape, postage, and
follow-up information.

Any conments on the package and its use will be welcomed, though as I anticipate
a number of letters, I may not be able to acknowledge each one personally.

Distribution Centres

In the USA and the Ameri cas:
Richard J Cichelli Phone (215) 253-6155
ANPA/RI
P.O.Box 598 Fee US $ 50.00
Easton, Pa. 18042
USA

In Europe:
Bri an Wichmann Phone (01) 977 -3222
National Physical Laboratory
Teddington, Middlesex Fee not known
Engl and TWll OLW
United Kingdom

In Australia, New Zealand and Japan:
Pascal Support Phone (002) 23-0561 X435
Department of Information Science
University of Tasmania Fee Aus $ 50.00
Box 252C G. P . O.
Hobart, Tasmania 7001
Australia

Other places:
Choose the nearest di stri butor.

Addresses for suggesti ons or compI a i nts:
Sept 1979 .. Feb 1980 March 1980 on

Prof A.H.J.Sale Prof A.H.J.Sale
c/o Computer Studies Group Department of Information Science
The University University of Tasmania
Southampton Box 252C G.P .0.
England S09 5NH Hobart, Tasmania 7001
United Kingdom Australia

The distribution format convenient to each distributor varies, so please enquire
before sending money.

PRESS RELEASE

PASCAL VALIDATION SUITE AVAILABLE

Pascal has joined the select group of languages, which include COBOL,which
have a val idation set of programs to check that compilers and machines
conform to the requirements of the Standard. Released on Friday 13th July
by Arthur Sale at the University of Tasmania, the validation suite is expected to
find wide use almost inmediately. Many machine suppliers and software houses have
waiting for its release in order to assist them in developing compilers for Pascal
that will be acceptably correct.

The present release, numbered 2.0 as there was a previ ous unre I eased vers i on,
contains 283 separate programs. About 150 of these are tests to check that
compilers and machines conform to the requirements of the Pascal Standard, and
about another 70 check that the system does not deviate outside its requirements.
The remainder explore the requirements of the Standard in areas defined to be
errors or implementation-defined, or attempt to assess the quality of the compiler in
vari ous areas.

Release tapes can be obtained from a number of distribution centres around the world,
for basically handling charges. Further information is obtainable from the
Department of Informat.ion Science, University of Tasmania, Box 252C G.P.O.,
Hobart, Tasmani a 7001.

The validation suite was developed by Brian Wichmann in the U.K. and Arthur Sale
in Tasmania under the auspices of the Pascal Users Group. The intention of the
package is to encourage a very hi gh degree of portabi I i ty of Pascal programs
(even higher than presently exists), and to provide users with a mechanism to
assure themselves that vendors' products comply with the Standard. It is expected
that validation reports on compilers will shortly be published in Pascal News:
three are aI ready complete. Such reports will encourage suppl i ers to enhance the
qua I ity of thei r products.

The announcement again highl ights the rapid development of Pascal as a serious
progranming language for use in the computing marketplace, and not simply
anot her academi c toy.

1Ifalibatinu &uitt
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Implementation Notes

Portable Pascals

PASCAL-P

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

Pascal-Porderinginformationhas changed. In North and SouthAmerica,ordet' fr.om:
William Waite
Software Engineering Group
Electrical Engineering Department
University of Colorado
Boulder, Colorado 80309
Phone (303) 492-7204

In Australia,order from:
Tony Gerber
Basser Department of Computer Science
Universityof Sydney
Sydney, New SouthWales 2006
Australia
Phone 61-02-692-3756(Gerher), 61-02-692-2541 (DeptSec)

Tony reports that his Pascal-P distribution costs are now A$20 for an unconfigured tape

and A$40 for a configured tape. Of courseChris Jacobi is stilldistributingPascal-Pin
Europe, Africa,and Asia from ETH, Zurich.

Arthur Sale reports that he may embark on producing a Pascal PS which will implement the
forthcomingISO Standard Pascal,when he knowswhat it is.

{For those that don't know, Pascal-Pis the parent of many of the present crop of Pascal
compilers not very useful by itself but modifiable to other target machines by supplying
a changed code-generator. The bugs in Pascal-P are very widely distributed! }

PASCAL-E

== =======

A new portable Pascal compiler has been under development for some time at Vrije
University in Amsterdam by Andrew Tanenbaum and his co-workers. This compiler was
initially derived from Pascal-P2 and generates an intermediate code called EM-I. EM-I
(for Experimental Machine) is an optimal stack machine architecture for stack languages
such as Pascal.

The PDP-I1 implementation of Pascal-E comes with an EM-I code optimizer "",hien produces a
final compilerin only 20k bytes. This compiler has been covered in Pascal News #11 p87
under DEC PDP-Il. The system runs under UNIX and Andrew Tanenbaum described the system at
the UNIX Conference in Toronto in June.

His address is: Computer Science Group, Vrije University, De Boelelaan 1081, 1007 MC,
Amsterdam, The Netherlands (020-5482410).

Pascal Variants
TIN Y PAS C A L

=======-===----------

Supersoft { What does that make you think of? } have announced a Tiny Pascal fpr TRS-80
and North Star. It is supposed to run at least 4 times faster than Basic and requires a
Level II TRS-80 with 16k and a 24k North Star. Tiny Pascal is { of course } a suhset ofPascal, and apparently includes:

"recursive procedures/functions, if-then-else, repeat/until,
peek and poke, while, case, & more"

Cost: $40, from
Supersoft
P.O.Box 1628
Champaign, IL 61820
(217) 344-7596{ Lie back, relax, and let Supersoft Pascal take care of your troubles. PUG makes a free

gift of the above slogan. }

PASCAL-S AND PASCAL-I

== =--------------------...
We have some new information on an implementation of Pascal-S for the PDP-I1 presented
below. Rich Cichelli sent an update for Pascal-I (see article in this issue), the very
successf~l implementation of Pascal-S designed for highly interactive use. Note that we
put Rich s previouschecklistunder CDC 6000 in PascalNews #11 p82.

EASTERN KENTUCKY UNIVERSITY
RIchmond, Kentucky 40475

COLLEGE OF ARTS AND SCiENCE.~
Department o/Mathematical Sciences

October 19, 1978

Dear Andy,

I have developed an extended version of PASCAL-S which runs on
using RSTS version 6c. Thecompiler-interpreter is written in OMSI
seems to execute about 2000 P-code instructions per second when the
profiler is turned off. Extensions to PASCAL-S include:

a PDP 11170
PASCAL and
execut i on

1. Graphics similar to ucst PASCALfor the Tektronics 4006.

2. Sca1ar types and associated operators.

3. Strings and arrays of characters can be compared and assigned.

4. Arrays of characters can appear in READand WRITE statements.

5. READ and WRITE default to the user terminal; however, the user can specify
fi les for READ and WRITE at runtime.

6. A weak form of the IN operator is supported, i.e., IF CM IN ['A'..'Z', '0'...'9'].

7. A legible symbol table dump can be obtained.

8. An execution profile can be obtained. This report gives the number of
instructions and the time spent in each procedure.

9. A random number generator and a time call are built in.
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10. All programs are given OAY, OATE, and TIME stamp.

Current symbol table size is 120; code vector size is 1000,and the runtime
stack size is 1500; consequently, the system's primary use is educationa1.

The code section compiles into a little over 16K words with the syntax analyzer
and interpreteroverlaying each other. This leaves about 12K words for variable
storage and 10 Buffers.

Extensions 1 and 2 are essentially due to Don Baccus
the bizarre way our system handles control characters and
necess i tated extens Ive rework i ng of the graph i cs system.
adapted from Matwin and llissala (rUG #12).

of OMSI; however,
carriage returns
Extension 8 was

I would like to correspond \-Jith and/or trade implementation details
with the other PASCAL and PASCAL-S users. Enclosed is a sample program
which finds knights tours of a chessboard.

Sincerely yours,

Dr~i::eItt. LeVan
Assoc i ate Professor of Mathemat i ca 1 Sc i ences

O. DATE/VERSION: PASCAL-I, 30-MAR-79, Release 2.03

1. IMPLE~iENT ATOR/DI STRIBUTOR/MAI NTAI NER:
Richard J. Cichelli, 901 Whittier Drive, Allentown, Pa. 18103
J. Curtis Loughin
John P. ~1cGrath

2. ~IACHINE: Machine independent. 25 installations on CDC, DEC, IBM, and other computers.
Written entirely in PASCALusing some features of PASCAL6000 (segmented files for terminal
I/O to flush buffers and read past EOF on terminal input).

3. SYSTEMCONFIGURATION: Developed under SCOPE 3.4 with INTERCOMusing the CDC segmented
loaded. Installed on many others.

4. DISTRIBUTION: 600' magnetic tape. SCOPE internal format, 7 track, 800 bpi, or 9 track
800 bpi ASCII or EBCDIC. Pascal-I isn't in the public domain. Price - $100. Make check
payable in U.S. dollars drawn on a U.S. Bank to Richard J. Cichelli.

5. DOCU11ENTA nON:
System Level:
Us~r Level:

Very readable code (guaranteed)
Machine readable users manual
System explains itself in response to the HELP command (full details _
oriented towards novice programmers.)

6.

7.

MAINTENANCE: Accepting bug reports.

STANDARD: Supports PASCAL-So Differences from standard PASCAL - files - only INPUT
and OUTPUT, no sets, pointer variables, case variants, labels. goto's or with statementS.
Any PASCAL-S/PASCAL-I program is a valid PASCAL program.

8. r.IEASUREr.1ENTS:Interpreter and overl ayed. The compi 1er forms the largest overl ay segment
and runs at 33,000 (octal) words. The editor segment runs in about 24,000 (octal) words.
PASCAL-I will compile and interpret PASCAL-S programs of up to about 500 lines as the
system is currently configured.

RELIABILITY: Runs just great. Implementation Notes9.

10. DEVELOPMENTMETHOD: Started with PASCAL-Sand Wirth-Jensen I/O routines. Built suitable
data structures for storage of compressed program source and interpreter code. Modified
PCSYSTM to fully recover from user aborts and system timeouts. Also added file access
primitives and moved stack and heap to low core to enable the segmented loader to vary
field length. The system is about 7500 lines of tightly formatted PASCAL.

Implementor responsibilities:

Curt Loughin - Editor, Formatter, PA5CAL-5 compiler rewrite, PA5CAL-5 interpreter
rewrite, and Immediate code routines.

John McGrath - I/O routines rewrite, HELPcommand,PCSY5TM mods.

Richard Cichelli (project leader) - Post mortem dump and other run-time control
and status routines.

CON CUR R E N T PASCAL

== z === ====z__

Note: We have had no word from Per Brinch-Hansen on the survey of users of Concurrent
Pascal promised for this issue. Perhaps in PN #17...

tJsterreichlsche IIi\\
Studiengesellschaft fur Atomenergle Gas.m.b.H. ~-,-,
Lenaugasse 10 . A-1082 WI EN . Austria
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We have moved P.B. Hansen's Concur~ent and Sequential Pascal
compilers from the Solo operating system to RSXllM (and RT11)

so that we could develop Concurrent and Sequential Pascal
programs in a customary timesharing enviro~~ent.

This was done about 2 years ago.

In the meantime we have developed a new Concurrent Pascal
Kernel which differs from the original Kernel in some poi~ts.

The main differences are:

The system can run on all types of PDP]1.

An interactive trace facility can be used to ma~e program
flow and process switching visib~e on a,terminala

The n~~ber of processes is only restricted by the available
memorv SDace. Process switching is very fast. A process
needs.oniy 9 words system overhead.

We had a pilot project using 60 concurrent processes.

The process scheduling strategy is a simple demand scheduling
(no time slicing or IIround robin" scheduler)

The kernel runs as a single task under RSX11M. No memory
management directives are used.

The interface to the operatir.g sys~em is si~ple. The kerr.el
communicates with RSX11M 0 ly via a few QIO/AST statements.
At ~he moment t~e Concurre t Pascal kernel supports only
terminal I/O. Other device may be cQnnec~ed i~ the s~~e way.



>; USE T'-IE INTERACTIVE TRACE FACILITY
>i
>CER SCl

***
CONCURRENT PASCAL KERNEL START

*"'*
tT CER>HP 4 set upper limitof ~rocessnumberst~ be tra82d
.,.1" CER>LL 273 HL 282 set range of line numoersto be traced

'tT CER>EVENT IO OFF
1'T CER>PRINT ON

EXIT ROUTINE IN F'ROCESS 00002. AT LINE 00279 .
EXIT MONITOR IN PROCESS 00003. AT LINE 00277 .
EXIT MONITOR IN PROCESS 00004. AT LINE 00276.
EXIT ROUTINE IN PROCESS 00003. AT LINE 00278.
EXIT MONITOR IN PROCESS 00002. AT LINE 00276.
EXIT MONITOR IN PROCESS 00003. AT LINE 00279.
EXIT ROUTINE IN PROCESS 00003. AT LINE 00279.
EXIT MONITOR IN PROCESS 00004. AT LINE 00277 .

1'T CER>ENTER EXIT MENTER MEXIT DELAY CONTINUE OFF LINE ON
NEW LINE IN PROCESS 00003. AT LINE 00281.
NEW LI NE IN PROCESS 00004. AT LINE 00278.
NEW LINE IN PROCESS 00003. AT LINE 00276.
NEW LINE IN PROCESS 00004. AT LINE 00279.
NEW LINE IN PROCESS 00004. AT LINE 00280.
NEW LI NE IN PROCESS 00003. AT LINE 00277.
NEW LINE IN PROCESS 00002. AT LINE 00278.
NEW LINE IN PROCESS 00004. AT LINE 00281.

'tT CER>LI NE OFF DELAY CONTINUE ON
1'1 CER>CONTINUE OFF
1'T CER>LP 3 HP 4
tT CER>LL 0 HL 0

IIELAY IN PROCESS 00004. AT LINE 00160.
DELAY IN PROCESS 00004. AT LINE 00139.
DELAY IN PROCESS 00003. AT LINE 00160.
DELAY IN PROCESS 00003. AT LINE 00139.

(!2) DELAY IN PROCESS 00004. AT LINE 00160.
DELAY IN F'ROCESS 00004. AT LINE 00139.
CER>LP 0 HP 0 CONTINUE ON
CONTINUE IN PROCESS 00002. AT LINE 00145.}
tt ...... IN F'ROCESS 00003. AT LINE 00139.
DELAY IN PROCESS 00002. AT LINE 00160.
CONTINUE IN PROCESS 00005. AT LINE 00166.}... ..... IN PROCESS 00005. AT LINE 00324.
DELAY IN PROCESS 00002. AT LINE 00139.
CONTINUE IN PROCESS 00003. AT LINE 00145.}
t. ...... IN PROCESS 00004. AT LINE 00139.
DE!..AY !N PF:OCESS 00003. ", LINE 00160.

1'C
PROGRAM TERMINATED AT LINE 00277. IN PROCESS 00004.

F'ROGRAM HISTORY:
t. .t.... IN PROCESS 00003. AT LINE 00139.
...t ft_. IN PROCESS 00004. AT LINE 00139.
DELAY IN PROCESS 00003. AT LINE 00160.
. tt tt... IN PROCESS 00004. AT LINE 00139.
DELAY IN PROCESS 00003. AT LINE 00160.
"t +t... IN F'ROCESS 00004. AT LINE 00139.
r!t::!..AY IN PRCCESS 00003. AT LINE 00160..t..... . IN F'ROCESS 00004. AT LINE 0,)139.

***
CONCURRENT F'ASCAL KERNEL END

***

At the moment the loading and executing of sequential programs
i~ a Concurrent Pascal program is still not supported.

Only one process at a time can execute a "WAITn-instruction.

A "powerfail restart" facility can be used by a Concurrent
Pascal program in the same way as a device. A process
performingan I/O operationO!1 the pOTNer f2j.l devir:e is
suspended until power fail restart occurs.

The trace facility is very useful for demonstration purposes
and program testing. The following lines show a sample trace
output of P.B. Hansen's "realtime scheduler":

This system has been used successfully in an industrial process
control application under RSX11S. It will probably run under
IAS and RSX11D, too. The complete software package is available
for 5.000,- Austrian Schilling (~ 350 US$).

The main drawback of the Concurrent Pascal compiler is that
it produces relatively slow threaded code (PDP11-Fortran is
about 2.5 times faster). To overcome this disadvantage we
plan to build a Concurrent Pascal precompiler for the highly
efficient OMSI Pascal compiler.

Nevertheless the current system is an excellent programming
tool for non time critical or I/O-bounded tasks. Compared to
RSX11-realtime-multitask applications the Concurrent Pascal
system is many times faster, since task switching and eventflag
synchronisation is a very slow process in RSX11.

Yours sincerely!

/~~~tW\k~fV
Dipl.lng. Konrad Mayer

MODULA

==--======

Modula is an experimental attempt to build a real-time programming language with
structure. We reproduce the abstract page of the Modula-2 report by Niklaus Wirth, which
is an attempt to put Pascal back into Modula. The other abstracts in this section relate
to work done by York University on Modula-l, and their implementation. Write to them for
copies or distribution tapes.

Modula-2 by N.Wirth
Institut fur Informatik, ETH, CH-B092 Zurich, December 1978.

Abstract

Modula-2 is a
implementation.
style.

general-purposeprogramming language primarily designed for systems
This report constitutes its definitionin a concise,thoughinformal

Note: No compiler is available for distribution at this time.
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UNIVERSITY OF YORK
HESLINGTON. YORK. YO! SDD

TELEPHONE 0904 59861

12 January 1979

Dear Mr Mickel

University ~ York Module Compiler
Second Release

The second release of
will be made during
release the following
release:

the Modula (UNIX/PDP-ll) compiling system
February 1979. In comparison with the first
changes are incorporated in the second

*
all known compiler errors will be corrected~

*
the VALUE clause (for the load-time Initialisation of
level 0 variables) and the standard functions 'off' and
'among' will be implemented,

* optional run-time checks for CASE expression out of
range, array index out of range and a procedure exceeding
its stated depth of recursion will be implemented. The
recursion depth of procedures inside Device Modules will
not be checked,

* the portability/bootstrapping interface between passes 2
and 3 of the compiler will be brought into line with the
description in Wand(1978), and

* the set of test programs will be extended and improved.

The only language restriction remaining in this release will be
'declaration before use'.

Users of the first compiler release who received a magnetic tape
from York are requested to return the tape for the second
release. No charge will be payable for existing users of the com-
piler who wish to update to the new release. Our charges to new
users are 300 pounds to commercial customers and 50 pounds to
educational and research institutions not in the United Kingdom.

Suggestions from users (and others) for longer-term enhancements
are most welcome. At the present time the following seem the most
likely:

*
an alternative 'back-end' producing code for one of the
new 16-bit microprocessors. This will probably be one of
the set [68000, Z8000, 8086],

a User Guide, and

*
facilities for separate compilation.

At present the University of York has no plans to produce ver-
sions of the Modula compiling system that run under different
POP-II operating systems, although it is hoped that versions
which run under RSX-llM and RT-ll will be developed by collabora-
tion with other UK Universities.

We would be interested in hearing from any Modula user about

their experiences with the language or with the York compiler. Of
course we would be delighted to hear from anyone who would like
to take delivery of their first Modula compiler!

Yours sincerely

,
/!tLd-

------
C Wand I D Cottam

(* Note: we have reports that Jeff Tobias has modified this compiler to produce code
for the Intel 8086. Jeff is at the AAEC Research Establishment, Private Mail Bag,
Sutherland 2232 N.S.W. Australia. Also Steve Bruell, Pete Zechmeister, David Boone,
and others are working with John Collins at 3M in St. Paul, Minnesota to modify the
comoiler to produce code for the Motorola 6809. John is at 3M Center, Bld9 235 F247,
St. Paul, MN55101, phone: (612) 736-0778. *)

Reference

I C Wand, 'MCODE: A description of the bootstrapping interface of
the University of York Modula compiler', Report Number 14,
Department of Computer Science, University of York (1978)

ABSTRACT OF "MCODE"

--------------------
by Ian Cottam, Dept of Computer Science, University of York, Heslington, York YOI 5DD,

England. Phone (0904) 59861.

"The front-end of the York Modula compiler is a two-pass compiler that translates Modula
(Wirth 1977) source programs into an object program for a hypothetical target processor.
In this document we will call this object code MCODE and the hypothetical processor, the
MMACHINE. The architecture of the MMACHINE has been designed so that MCODE can be mapped
without undue difficulty onto existing mini and microcomputer hardware.

It should be emphasized that the MMACHINE is only suitable for the realization of Modula
programsand that it contains many primitives, eg DOlO, which directly reflect the
operationsrequiredin a Modula run-timeenvironment."

{ We apologize for the capitalizationin the above abstract,but the introductionwas
writtenthatway. }

Holden, J. and Wand I.C., An a6~~~ment 06 Modula, York Computer Science
Report No 16, November 1978, 41 pages.

Abstract:

Wirth has recently published a new programming language
called Modula which he suggests is suitable for the programming
of process control systems, computerised laboratory equipment and
input/output device drivers. The authors have written a compiler
for Modula running on a PDP-ll and generating object code for the
same mac~ine. Their experience in writing device drivers for a
number of PDP-ll devices is reported, including simple mains fre-
quency clocks, disks, CAMAC and a graphics processor. Some dif-
ficulties arose during the writing of these progra~s; these ar~
lnvestlgat~d and solutions proposed, either within the existing
language or by minor modifications to the language. The study
shows the extent to which Modula meets the requirements for a
general purpose real-time/systems implementations programming
language; areas of deficiency are noted.
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Cottam, I .D., Fu.Ylc.UOYlal<lpeuMc.a.t.toYl 06 the Modula CompUeJt. York Computer
Sc; ence Report No 20, March 1979, 69 pages. (Release 2 for
PDP-ll/UNIX systems)

Abstract:

This document is the functional specification of the
University of York Release 2 PDP-II MODULA compiler. It
is assumed that the reader is familiar witl1 the defining
document for the programming language MODULA:

!IN.Wirth;

Software

No.1 t 3,

MODULA, A language for modular
- Practice and Experience 7
(1977 )"

multiprogramming.

York MODULA conforms closely to standard MODULA
[IJ. Differences between the two versions
Section 3. As well as being the specification
the compiler is written and tested l5J,
serves as a programmer's reference manual.

as defined in
are detailed in
against which
this document

The York MODULA compiler operates under the control of the
UNIX operating system and in conjunction with the standard
UNIX POP-II assembly language processor "as".

Rumours Department

------------------
Kees Smedema in NorthAmericanPhilipsis believedto be workingon a Madula compiler for
the LSI-Il written in Pascal. Kees's address is Philips, 345 Scarborough Rd, Briarcliff
Manor, NY 10510 (Phone914-762-0300).

Wendy DuBois, Zilog Corporation, 10460 Bubb Rd, Cupertino, CA 95014 (408-446-4666) has not
kept us informed about the York Modula written in C at Zilog.

Madula for Z-80: Gerd Blanke,Postbox5107,D-6236, Eschborn, Germany,may have a system
for ZUog MCS with 64k under RIO. Phone (06198)32448.

PASCAL-PLUS
=__===__==__:a=__~__=

A new entry. Pascal-Plus is a set of extensionsto Pascalmakingup an experimental
languagewhich providesconcurrencyand modularity. We reproducethe abstractof a report
received on Pascal-Plus. A working compilerfor lCL 1900 computersis availablefrom
Belfast (address below), and we understand that a Pascal-Plus-P is in preparation.

Hardwar. Not..

A new section;devotedto retailinggossipand news of Pascal'sinfluenceon new hardware.
Mar8inally relevant is the discovery of an instructionin the DEC VAX 11/780 which MUST
have been influencedby Pascal. It is even calledthe CASE instruction. How's that,Tony
Hoare, even an instruction named after your invention!

UDS-470
A new microcomputeris being marketedby ControlSystemsInc, 1317 Central,KansasCity,
Kansas 66102 (931-371-6136), also Minneapolis & Williamsburg. This is a microcomputer
development system offering UCSD Pascal(TM), but with special features for putting the
developedcode into ROM/PROM. Designed for fast development of prototypes, one-off
systems, etc, in industrial environments.

Western Digital MicroEngine
Probably everyone has heard of the WesternDigitalchip set which implementsa 16-bit
microcomputerbased on the highlymodifiedversionof P-code generated by Ken Bowles'
compilers. Naturally it runs a lot faster than an interpreter, and provides super speed
when it works (and if you can get one). The race is now on between Western Digital's
direct frontal attack on the speed issue in microcomputers, their competitors heading In
the same direction, and the highly optimizing compilers generating native code for the
older micros and their strange architectures. Watch this with interest, it should be fun.
So, Pascal,cut anothernotch in your belt: even speciallydesignedcomputershave come so

you're right up there with Algol 60 (the Burroughs large machine range) and Fortran (the
Control Data crunchers).

S-100 Bus
Digicomp Research Corp., Ithaca, N.Y., have developed a processor board which incorporates
the WD MicroEngine(TM) and which plugs into an S-IOO bus. The board is said to run at
least 2 times faster than the interpretersystemon a PDP-l1/34, and complies with the
IEEE S-100 Standard. Price: around $995.

Pascal/8002
A Pascal/8002 Universal Program Development Package has been designed for use with
Tektronix's 8002 Microprocessor Development Laboratory. It provides editort compiler,
assembler, linker, etc. Contact Pascal Development Co, Suite 205, 10381 S DeAnza Blvd,
Cupertino.California95014, with your ready $2000.

National Semiconductor
We are watchingwith interestNational'seffortsto supportPascalon a micro chip set
(based on their 16-bit 2903A and 2910A microprocessors)
better than their competitors. It is certain that most of the current micro

architectures are unsuitable for any software, so it is not hard to do better. But

wouldn't it be nice to have a computer architecture which was as elegant as Pascal?

F.atur. Impl.m.ntatlon Not..
Jame.=; B Saxe and Andy H1!1gen Montrasal. March 26. 1979
c/o Pasca 1 User's Group
Un 1vers1 ty Computer Center
208 SE Union Street
University of Minnesota
Minneapol Is. MN 55455

Deal'" James and Andy.

I read with great satisfaction your paper in PN #13 describing
"Lasy Evaluat1n of the File Buffer for Interactive 1/0". I arrived

exact ly to the same so, ut 1on when mak t ng an ASC I I veras 1on of Pasca 1

6000 compiler for CDC Cyber 173 at Unfverslte de Montreal In April
1976. I used it wi th rea' pleasure and wi thout prob' em since t.hat
time.

I hope this solution be widely accepted and I suggest Pascal
standard stick to It (cf PN #14>'

~ ~-,':
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R. K. Rida!! & Co. Inc.
"=

620 Tanglewood Lane. Devon. Pennsylvan;a 19333
"=

12151 647-4212

My suggestion: a compiler directive is acceptable as
long as it does not affect the semanticsof a program. A
program should run correctly independently of directives.

This means the fOllowing are acceptable:

Dear Andy:

a. Listing Control(includingtitling, underliningof
keywords, prettyprinting,the printing of warnings).

b. Optimization Control (as long as the optimizations
will not affect the correctnessof the program).

c. Acceptance or rejection of language extensions.

-0
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the Data General NOVA series computers for some time now. It

Is quite good for its purpose -- teachin9 programming. What is

so tantalizing about this system is that it is almost complete

The followingare definitelynot acceptable because they
hinder transportabilityand are often implenented because of
sheer lazinesson the part of the implementor.

We have been using the University of Lancaster's P4 Pascal for

1 offer the following "wish list" as a guide to Pascal implemen-

a. Options changing the meaning of functions or
operations (e.g. turning 1/0 checks on and off) that
a programmer could use to affect the correctness of
program execution. Even if a programmer utters the
names of seven demons in the right order, he should
not be given a IIwindow to hell" Or other access to
magical powers.

enough for writing sophisticated applications, but not quite.

tors:

1: Full ASCII character set, especially lower case.
2: Sets of 128 members, to accommodate SET OF CHAR.
3: Date and time of day routin&s, for labelling reports.
4: Elapsed time function, so that one could use the

instrumentation program AUGMENT in Pascal News #12.
5: Real numbers of 12..16 significant digits (in addi-

tion to ordinary real, not instead).
6: Full output formatting of real numbers (of the form

WRITE{X:I0:2) as in standard Pascal).
7: Random access files with records from 16..512 bytes

in length, not just two fixed sizes. The record size
should be deduced from the RECORD type declaration.

b. SelectiveCompilation(I could reallytake off here).
Selective compilation is used where it is known at
compile time that certain code l4 not needed. I
assert that the following examples show how this may
be done in an alternative way if the compilers are a
Ii t.tle more intelligent:

if debugversion then writeln( output I I... I ) j

fan intelligent cOClpiler can elir:.inate the above}

canst debugversion = false;

Pete Goodeve's assembly language interfacemakes it possible
const outputfc:,rrr.atversion =

:;.

to do 3 and 4, but it would be much more convenient to have
case outputfor,:latver.siG!1 of

these "built in" to the compiler.
endj {casE}
{an intelligent cOiDpiler can select the right

alternativeand compile it in-line}
Yours truly,

It I S not at: if this I::,particularly di fficL:lt: at
least ODe existing compiler can inc0r.pcrate. the a:::;ove
with a rr:inir::al additional effort. Anothe:" cor.lpiler
that is tmder implementation incor;.orates a
complicated meta-language embedded j.B the eommentsi
if tt1at were e;_l;-r!i:lated ar,d the above implemented
(the i~plE:'r;H,ntor',~, ~ay there ~ill bE' eX';..E-nsive
cptirdz3tioJ: too...). the compiler' would be so lUuch
siw.pler and bE-t.ter.

/
,f.., (

t;"Ul'
/ .

William G. Hutchison, Jr.

Consultant

~,~ './
"'"":

March 2B, 1979

John Fluke Mfg. Co., Inc. ! PO Box 43210! MountlakeTerrace WA98043! (206)774 2211
The dinosaurs are exti.nct (well,al~o5t. Ther~ is still

PL/~ ) s(.~ let's keep .~.t that '~..ay.

To: All Pascal Implementors
-0
J>
G'>
rrI

Having used many different Pascals on different
machines, and having had the opportunity to study some
forthcoming and as yet l~nannounced compilers, I not ice a
disturbing trend in some of the more recent implementations:
that of embedding program semantics in the compiler
directi yes to increase the "power" of the language and to
compensate for laziness on the part of the Lnplementors.

'-': 2:.:~.skar

::gir:eer'i:lg Systems
rO€;:~<-J.r.i;!1er> / AnalY~-3t
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IMPLEMENTATION FEATURE NOTE

EB2f!Y1!..
The user of Pascal i~ entitled to rely on the features of the language
being correctly implemented, however difficult this may be. The
abstraction takes p~ecedence over implementationconvenience.

In one problem I have observed, the for-loop fails to carry out the
expected action if the second limit expression evaluates to maxint
and the statement has the !Q.form. (In some processors the downto
form will similarlyfail if the second expression evaluates to -maxint.)
For e=p1e, the statement:

has been known to print

32'165
.92'166

32'167

-32'168

-32'167

and so on. Xhis is of course entirely erroneous behaviour and should
not be tolerated. The problem is, of course, that the value of the
for-contral-variable has overflowed the integer representation, and in
the case cited the overflow is simply ignored.

If the overflow causes a program abort, the user might be slightly more
satisfied at knowing of the implementationdeficiency, but will still note
that perfectly correct Pascal statementsare not acceptable ... (Reducing
maxint by one is an ugly solution.)

SOLUTIONS
In some compute73',for example the Burroughs B6700, the
it easy to avoid this problem. However, in most mini-
it may appear to be very difficult.

archt tecture 11flJ){es
and micro-computers

One solution is to substitutea ntrip-counterWin the implBmentationas
the loop-controllingvalue; another is to use the code-template:

Source sta temen t
.f21::. v :~ e1 to eE do body;

Code template
temp1 :~ e1; {a temporary 10cationl
tempE : ~ eE; {another}
it. (temp1 <= tempE) J.lJ£!:.~

v :~ temp1;
Qoto EE; { violates Pascal rules J
repeat

v :~ sucdv);
EE:

body;
until (v

lZJ:!1J

tempE) ;

Recently, I noted a very simple solution which is applicable to a large
class of hardware architectures, notably those that use the condition-
code and conditional-branch structures. The equivalent code template
in pseudo-Pascal is:

temp1 :~ e1;
tempE :~ eE;
v :~ temp1;

while (v
<.= tempE) !kI..

body;
v :~ succ(v);

unttl overflow;

In one PDP-ll implementation which had the straightforward while test
at the top of the generated code, this was achieved by simply replacing
an unconditional branch (BR) at the end of the loop body code by a
branch if overflow had not been set (BVC). The net cost in execution
speed and space to do it right -- nil!

Of course, optimizing compilers that use highly transformedversions
of the basic for-statement (for e=p1e by moving the test to the end
of the loop to save one branch instruction every loop iteration) will
need to inhibit the optimization if they cannot determine that the
second limit expression ~annot ever b~maxint. Of course this is not a
problem with enumerated types, and may act as a minor encouragement to
programmers to use subranges more than type integer - a practice they
ought to be employing anyway. (Doing the right thing for the wrong
motives still reaps the rewards of virtue...)

ACKNOWLEIXlEMENT

The technique reported here is due to Barry 8mith,
is used in (at least) the Pasca1-1 XI.E compiler.
promptedby the Pascal Val iootion Sui te.

Oregon Software, and
Its discovery was

1979 September 15
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Arthur Sale

Checklist
O. DATE. Of the informationprovided.

1. IMPLEMENTOR/MAINTAINER/DISTRIBUTOR. Whatever, but give a person, an address and a
phone number. If the source of information is not the person named, give the source too.

2. MACHINE. Obvious.

3. SYSTEM CONFIGURATION. Any known limits on the configuration or support software
required, eg operating system.

4. DISTRIBUTION. Who to ask, how it comes, in what options, and at what price.

5. DOCUMENTATION. Specify wbatever there is.

6. MAINTENANCE. Is it unmaintained, fully maintained at a profit, or what?

7. STANDARD. How does it measure up to standard Pascal? Is it a subset, or extended1
How? Quality?

8. MEASUREMENTS. Of its speed or space, or relative to other systems.

9. RELIABILITY. Any information about field use, or sites installed.

10.
in.

Outline: to tell what parentage it had and what it is writtenDEVELOPMENT METHOD.

11. LIBRARY SUPPORT. Any other supportfor the compilerin object linkages to Fortran,
source libraries, etc.

NOTE: Pascal News publishes all the checklists it gets. Implementors should send us their

checklists for their products so that the 1000s of committed Pascalers can judge them for
their merit. Otherwise we rely on the rumours.
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Machlne-Dependent Implementation.
This section summarizes the information we have on Pascal implementations
since the last issue, in checklist format ybece pO.libJ..<i.}

Apple Computer: Apple II (Cupertino)

----------------------------------
1. IMPLEMENTOR/MAINTAINER/DISTRIBUTOR.Apple Computer Inc, 10260 Bandley Drive,
Cupertino, California 95014 (Calif 800-622-9238, other States 800-538-9696).

2. MACHINE. Apple II incorporating 6502 processor.

3. SYSTEM CONFIGURATION. Minimal is Apple II, 48k RAM, Apple Language Card and one
mini-floppy disk drive. Works better with two.

4. DISTRIBUTION. Apple dealers. Suggested price $495.

5. DOCUMENTATION. Full set of manuals included in distribution.

6. MAINTENANCE. Supported by Apple Computer Inc.

7. STANDARD. Based on UCSD Pascal(TM), with a reasonably full implementation but several
non-standard extensions.

8. MEASUREMENTS.None provided.

9. RELIABILITY. Good, but little field experience as yet. Number of field sites and
systems on order not reported.

10. DEVELOFMENTMETHOD. Extensively modified from Pascal-P2 via a portable system
involving interpretation of a modified P-code instruction set.

11. LIBRARY SUPPORT. Editor provided (written in Pascal), and FILER. Support for
graphics and string manipulation.

BESM - 6 (Moscow)

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

We have obtained a few more details on S. Pirin's Pascal implementation on
the BESM-6 from the proceedings of a May 10-15, 1976 conference on Programming
Methodology and Program Verification held in Dresden, Germany.

S. Pi ri n descri bes how the BESM-6 compil er was deri ved from the ETH Zuri ch
compiler for the CDC6600 by changing the code generators to produce BESM-6
assembly code.

The paper describes the advantages of Pascal for programming and its efficient
implementation, and describes the bootstrap process. The bootstrap process is
itself described by a Russian Pascal program which we reproduce below. The
compiler compiled itself in 24 sees, producing 105653 bytes of assembler text.
The assembler takes 36 sees to produce the object code of 215078 words.

The total bootstrap process thus takes 60 sees. The compiler was made
operationally available as Pascal-BESM-6 in the Computer Center in early 1976.

The author of the paper was S. Pirin, USSR Academy of Sciences Computer Center,
Moscow. The paper was printed in the proceedings of the Thematischen Konferenz
KNWWT,Methodi k der Programmi erung und Programmverifi kati on, 10-15 May 1976,
Dresden (Technische Universitat Dresden, DDR).

DrOtram PA~YTKA (TH!{, CK, HK);

(J( rJJ,e THl(
- f6KC'!'

nporpSMMH "HOBOro" KOMrIiTIJITOpa,

CK - RO.IQi"CTD.poro" ROMm!J1RTOpa
(Ra H3Hr.e acce~CS.'lJepa),

HK
- "lCO.lU:l"HO:BOrolf (pacKpyqeHHoro) KOMJIRJl.RTOpa t()

.!!:£ 13, BI. B2: BOOLEAN

THK, CK, HR. ma:, fU{CK: TEXT;

tlrocedure IIPJ1:IEHJiTh (
.:!!!: IIPtbJE!iEHO: BOOLEAN I

~ HGEl-1n KC"..
i{o;,t.TIH.mrrop, TEKCTr20I'PA!.!.J1 : T:::xT);

(it: ,tt.'1n KpElT1\OCTI/I CS.nOIUl npoIte.u.yp t!. (IiYHKIUUI OrIyu.:CIfW:*)
(t: nponc.tJ~,.pa~ltlilliffiT1 DO.l(:!er m;{L.1'[iPOrT,r.f..1IfI:J KO~Utulmop

n DOJJY'l.lElerHOJIl!;lKOJt. EcJlI] 1IpE.~l'OM 1:113 dWiO tWiDJICIlO O:n~60k.

TO ill'iiMEliEHO npHCBiJI!B:JC'rCJI TR';E , ~U:laqe FAillE *)

t)roced~ KOPPJ§ITHPOBATh; ...

(* npoaeJtYP3 KOPPl:;iCnPOBAT1 11CDp"BJ1m~1' O:!l1:CSIn.:B T"rlI{ .. l:Iwr,lta

.n.J'iEeB Cl( (ocaCSCmIo. OClUl CK - 3TO KO.:t. "OT'1'p.::JlCll>JPOJ,XiHU;f"

pyt<an>. npH 3TOM UCnOJIA3YJt "qeJIOBeqeCKu:.:." i!IJ!,70P"
*>

:function PABHll (
~ ROll. l{O,IlI_ : TEXT) : BOOLFAN....

(oj(
~Y1fK1UIJI PAB1fJ1 Bblp36sTunae:r TRUEBcJtyllse p~BellcTBa tJI.oit.'lOH

I<O.li R KOllI, M3'. FALa",,)

!a&.1s r@lRe.!l~

rIPl:lEID!T:& (131, E!!CCK. CK. !HK);

.!l. Dr!~ ,!IPI:i.:EH!:u.(~l, HE. !IKC"~.TEKJ;
<. nep.t!1ie za8 DUSOB8 n:po~e,ljJ"PH IIf'l~mtiTb 06EhJaaQeaD:T pacKPY'lE;Y.

JtE;Aee UP! opop.e,pKa UPZlBW".l,HCC:rB
_

BO:J~mrdG. ilcnpalUteslIJJI: «)

J! BI
"

D2!JJS I!P"r=~Th (112, 00, HK, TEK);
B 1;11BI i\ B2

"
PAI3liJ(HK. HIlI)t

.I.! 1!21 B ~ KUPPI1<Tl1POJJ.\Xhl
!Io!!.lli. B

~,

BTI-4000, 5000, 8000

--------------------
We would appreciate ANY information anyone has about these Pascal implementations.
how about it?

Well,

Burroughs B5700 (Edinburgh)

---------------------------
1. IMPLEMENTOR!DISTRIBUTOR/MAINTAINER. Prof Balfour, Head, Dept of Computer Science,
Heriot-Watt University, 37-39 Grassmarket, Edinburgh, Scotland. (Information provided by
David Cooper, CACI Inc, Keizersgracht 534, Amsterdam, Netherlands.)

2. MACHINE. Burroughs B5700.

3. SYSTEMCONFIGURATION.Not known.

4. DISTRIBUTION. Reported sites at HQ US Army Electronic Command, Fort Monmouth, New
Jersey 07703 (Bob Bebeki); Union College, Schenectady, New York, N.Y. 12308 (Nancy
Croll) .

5. MAINTENANCE.Not known.

6. DOCUMENTATION. Not known.

7. STANDARD. Allows 94-element sets, corrects several errors in earlier version from
Oslo.

8. MEASUREMENTS. Claimed considerably faster at compilation than earlier Oslo version.
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9. RELIABILITY. "in constant use at Heriot-Watt, both by staff and students. Has been
used extensively for projects such as a MODULAcompiler, an error- detector-corrector, a
frequency analyser and a Diplomacy game."

10. DEVELOPMENTMETHOD. Not known. Written in XALGOL.

11. LIBRARY SUPPORT. Not known.

Control Data 6000, Cyber 70, Cyber 170 (Zurich, Minneapolis)

-----------------------------------------------------------
O. DATE/VERSION. Pascal 6000 Release 3; 79/01/01.

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER.
Distributors: Implementor:

(Europe, Asia and Africa) Urs Ammann
Ric Collins Institut fur Informatik
UMRCC E. T. H. Zentrum
Oxford Road CH-8092 Zuerich
Manchester M13 9PL SWITZERLAND
England, UNITED KINGDOM
(061) 273-8252

(North and South America) Maintainer:
Wally Wedel John Strait / Andy Mickel
Computation Center University Computer Center
University of Texas-Austin 227 EX
Austin, TX 78712 University of Minnesota
U. S. A. Minneapolis, MN 55455
(512) 472-3242 U. S. A.

(Australia and New Zealand) (612) 376-7290
Tony Gerber
Basser Dept. of Computer Science
University of Sydney
Sydney, N. S. w. 2006
AUSTRALIA
61-02-692-3756 or 692-2541

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

3. SYSTEM CONFIGURATION. Minimum central memory-32K words. Operates under SCOPE 3.4,
NOS/BE I, KRONOS 2.1 or NOS 1.3 under ASCII subset or CDC scientificcharactersets and
63- or 64-character sets.

4. DISTRIBUTION. Tape format is binary SCOPE internal, 7/9 track, unlabelled, 800/1600
bpi. Distribution tape includes installation notes, source for compiler, library,
software tools and machine- retrievable documentation. Contact the distributor nearest to
to you for more information. A release agreement must be signed and the cost is 50 pounds
sterling (Manchester), $100.00 (Texas) or $A30.00 (Sydney).

5. DOCUMENTATION. One printed copy each of the following: 70 page supplement to Pascal

User Manual and Report, 60 page description of the extended library routines and 60 pages
of documentation that describes the various software tools included on the release tape.

Machine-retrievable copies of all of this documentation are inelll.l ,l I)Il t11~ ~~l~;.{'i~ :~rt.p'~'

6. MAINTENANCE. Will except bug reports at Minnesota for forseeable future.

7. STANDARD. Nearly full standard. Restrictions include: standard procedures and

functions cannot be passed as actual parameters; file of file is not allowed. Extensions
include: segmented files and predefined procedures and functions. Extensions new in
release3 include: conformant array parameters; an otherwise clause in case statements; a
variable initialization facility (value); a text-inclusion facility for building source
libraries and full specificiation of parameters to formal procedure and function
parameters. New features in release 3 include: a new post-mortem display; pointers to
files; numerous compiler option enhancements; improved run-time tests; more descriptive
error messages; interactive support for INTERCOM and TELEX/IAF; many code generation

optimizations; numerous bug corrections and improved installation procedures.

8. MEASUREMENTS. Compilation speed: 10800/5800 characters per second on a Cyber
74/Cyber 172. Compilation size: 45K (octal) words for small programs, 57K for
self-compilation. Execution speed: self- compiles in 65/120 seconds. Execution size:
binaries can be as small as 1.7K, compared with FORTRANminimum of over 7. 5K.

9. RELIABILITY. Unknown, as this is a new release. However, release2 was very reliable
and was in use at over 300 known sites. First version of this compiler was operational in
late 1970. The present version was first released in May 1974. A pre-release version of
release 3 was tested by 11 sites for up to 5 months prior to the official release.

10. DEVELOPMENTMETHOD. Bootstrapped from the original Pascal 6000 compiler, but
developed in a 6-phase stepwise-refinement method. Approximately 1.5 person-years.
Run-time system was completely rewritten for release 3.

11. LIBRARY SUPPORT. Allows calls to external Pascal routines, assembler subprograms and
FORTRAN (FIN) subroutines. The library supplied on the release tape contains many
procedures and functions in addition to the standard Pascal ones. A number of library
routines have been added in release 3 including a tangent routine, sorting routines,
random number generators, plotting packages, formatted-read routines, double-precislon
routines, etc.

Data General Eclipse

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

DG Eclipse (Medical Data Consultants)

PR::VUcr OOSCRIPTIOO

MDC P~C~ Version 4 (8LAISE) is an efficient P~~ compiler and runtime
support system nesigned for the execution of P~5C~ programs in a mini-computer

environment. The development criteria are as follows:
1. To suP9<>rt interactive I/O in a reasonable way.
2. To be rompatiblewith, as far as possible,existingMDC ECLIPSE RIXJ'3 PI\SCI'.L

Compilers.
3. Close agreement with the P4 'standard'.
4. ~ reasonable integration into RDOS. (We support background/foreground,

sutrlirectories, 'IDda simple COImIand-line form of activation).
5. Version 4 features high-speed compilation as well as efficient execution.

DATE NER'3IOO
MIX: ECLIPSE RIXJ'3 PI\SC~ Version 4 (8LAISE) January, 1979.

mSTRI8UI'ERIIMPLEMmroR M>.INr~INER
Ted C. ParI<
Director, SystemsDevelopment
Medical Data Consultants
114 ~irport Drive, Suite 105
San 8ernard ino, 0\ 92408

MACHINE
Data General - any ECLIPSE-line computer

SYSTEM ~FIGURATIOO
ECLIPSE must have FPU or ~U
Minimum of 24K words user menK>ry
RDOS REV 6.1 or greater

DI'3TRI8urIOO
Executableob;ectmodules and documentationare suppliedon 9-track800 8PI
tape in RIXJ'3'dump' format. The costis $150.00 to cover our mailing and
duplicating costs.
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1JOCtJIIEN]'NrICN
Machine readable documentation and operating ?rocedures are supplied on the
tape, however, it is recOltlllendedthat the user obtain his own copy of Pascal

Users Manual and~. -

'!!UNl'ENI\NCE roLICY

6ug reports are welcome but

time. Extensive testing of
been eliminated.

no formal contnitment for support can be made at this
the product has been done and all known bugs have

ST1\ND1\RD

PI\SCM.P4 subset

MEASUREMENTS
Compilation Speed:
Word Size:
Real >.rithmetic:
Integer >.rithmetic:
Set Size:
Execution Speed:

300 chars/sec (400 lines ?er minute)

16 bits
Uses 32 bi ts

Uses 16 bi ts

64 bits
I\pproximately the same as the code

produced by the Data General FORmAN V

compiler

24K wordsMinimum Memory Needed:

RELI"J3ILITY
HOCPI\SCM. Compilersare in use worldwide,and are ?erformingvery satisfactorily.
I\tpresent no known bugs exist.

DEVELOPMEIIIT '1ETIIOD

Developed from PI\SCI\Lp4. The heart of Version 4 consists of approximately
30K bytes of near optimumcodingof the StandardPI\SCM.-P4P-CODES. 1\ small
but pOwerful interpreter which executes the P-<:ODESallows the entire compiler
to occupy less than 17K words of memory thus alleviatingthe necessityof
overlaying,swoq>ingor any other virtualmemory scheme. M efficient
post-processor along with standard Data General utilities and a run-time library
supplied on the tape combineto producean executablecore imagefile.

LI6AARY SUPPJRl'
The system is totally self-containedso that no Data General libraries are
needed .

DG Eclipse (Gamma Technology)

Dear Andy: March 14, 1979

Ganuna Tech is happy to announce the completion of our effort to
convert the University of Lancaster PASCALCompiler (ROOS) to Data
General's neW ADS (Advanced Operating System) on their ECLIPSE and
M600 series.

I enclose some information we are getting ready to send to the
press, PASCALcontacts and customers, and a copy of the 8-page docu-
ment for the ADS PASCALCompiler. Pete Goodeve in Berkeley is respon-
sible for the conversion and is working with GanunaTechnology on its
distribution and maintenance. The compiler itself and the math
routines are the same Lancaster versions in this release. We are
committed to a major update as detailed in the enclosed bulletin.

AI so 1 enc Iosed a check lis t for the PUGNews, pI us some other
miscellaneous PASCALitems that have come our ~Iay.

Yours sincerely,

A1i ce Dawson
Gamma Technology, Inc.

ADS PASCAL Bulletin

GammaTechnology, Inc. now has available an ADS implementation of
PASCALbased on the Lancaster compiler.

The distribution package presently consists of sources and binaries
on 9-track, 800 bpi magneti c tape, an 8-page document and one copy each
of the ROOS"User's Guide" and source manuals (for background informa-
tion). -rhe compiler itself and math routines have not been altered in
this release.

=

U'>

We plan to do a major revision of the ADS compiler by July. This
release will include:

fixing known P4 compiler bugs

conversion to hardware floating point arithmetic

expansion of the character set to the full ASCII set

- more complete documentation

Feedback from Release I users will also be included in the update.

The pricing schedule for the ADS Lancaster/Berkeley PASCALCom-
piler is as follows:

Release

Release

Release

I (immed. delivery)

I I upda te to ReI ea s e I cus tomers

II to new ADS customers (7/79)

$250.00

50.00

300 . 00

(7/79)

Less $40.00 for previous purchasers of the Lancaster Compiler
sources (we are passing on 1ihe savings to those customers who have
a I ready pa i d Lancas ter' s roya lty) .

Release I for Lancaster RDOS source customers
Release II update to Release I customers (7/79)

Release II for Lancaster ROOSsource customers
(if Release I has not been purchased)

$210.00

50.00

260. 00

Once again, we ask that California customers add the appropriate
state tax or enclose a resale certificate form. Foreign customers
(except Mexico and Canada) should add $5.00 for additional mailing
cos ts.

O. Date: t,larch 1979
Vers i on : 1. 00

1. Distributor: GammaTechnolooy, Inc.
2452 Embarcadero \-Jay
Palo Alto, CA 94303
(415) 856-7421
n,x: 910-373-1296

Implemented and maintained by Pete Goodeve

2. Machine: Data General Corp. ECLIPSE and t1600 Series machines

3. System Configuration: AOS Rev. 2.00 or later
96 K core memory
Floating Point Hard\~are
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Executable Approximate Approx. P-code
Source Size Prgm. File Compi1a ti on Conversion and

DG Eclipse (Rational Data Systems)Program (in bytes) Size (bytes) Time (sec) Assembly time

8egin/End Program 26 10240 6 12 Rational Data SystemsGraph (Output) 301 10240 10 16

RGCD (example in User's
16

21 June 1979 245 West 55Street New '!brk City 100/9 212-757-0011
Manual and Reporrr-- 330 10240 14

Countchars (Input, Output) 727 10240 11 14

Roman # Conversion (OutPut) 765 10240 10 17
DearAndy,

Primes (Output) 1154 10240 14 23 Enelased is a copy of our lit-page brochure describing our Pascal
implementations for Data General computers. It is available free

Life (Input, Output) 3060 12238 22 44 of cha rge to anyone who wr j
tes to us reques t i ng a copy. Feel free

P4Compil e r 116515 57344 10: 33 13: 14 (min:sec) to dupl icate any portions of it for any purpose you please.

4. Distribution: $300 package includes sources and binaries on g-track, 800 bpi
magnetic tape in ADS dump format and documentation (see point 5).

5. Documentation: Currently incl udes 8 page ADS PASCAL document and keysheet.
Also included are one copy each Lancaster (RODS) "User's Guide" and
internals manual for reference. User purchase of ~~anual and Report is
strongly urged. PASCAL. DOC and PASCAL.KEY are machine-retrievable.

6. Maintenance Policy: GaJ!1ma Technology is committed to a ::Jajor update of this
compiler (extendir.g character set to full ASCII set, math routine ~on-
version, fixing P4 CPlpiler bugs). l,e encourage bug reports and wlll
distribute fixe~ and modifications.

As the space and timing figures demonstrate, the larger programs are,
tre more e ffi c i ent PASCAL becomes. For examr 1e, a 10l'ler to upper
case converter in PASCAL runs in 6K while a similar program in PL/I
needs over 25K.

9. Reliability: The first site has been running for about 3 months. There
are now 5 sites. 1.le anticipate that the system will be fairly solid
because it is based on University of Lancaster's RDOS implementation
(now over 130 sites worldwide).

10. Development Method: P4 Compiler (Wirth) used is same as Lancaster version.
The interpreter (DG assembly) was rewritten for ADS. ALGOL libraries
no longer required as ADS itself is now the run-time monitor. Effort
took about one person-month by a very ex peri enced person.

11. Library Support: External procedures and libraries can be compiled
separately and later bound in with a main program. Intermediate P-
code, object binary, load map, and symbol table files can be retained.
ADS provides library file editors.

7. Standard: PASCAL P4 subset accepted. Compiler itself is currently unchanged
from Lan caster's RODSvers i on.

8. Measurements: Since ADS is a multi-user/process system, all time measure-
ments are subject to change depending on what is going on in the system.
These measurements were done on a quiet system, e.g. PASCAL was the only
user.

Program

8egi n/End

Graph

RGCD

Countchars

Execution Time (sec)
We have five different implementations for various Data General
configurations. I have attempted to summarize them per your standard
format:

2

4

2
Using Graph as Input 3
Using Life as Input 5

O. DATE/VERSION
New. Availability of the various versions as follows:

ADS:
RDOS/DOS Single User:
RDOS/DOS Mul ti-Termina1:
RDOS Multi-User (via remapping):
RDOS/DOS Multi-User (via swapping):

7/79
8/79
9/79

10/79
11/79

Roman

Primes

Execution Space - The default setti ng of the compil er a 11 oca~es 4K byt~s
for the stack and heap space. This can be changed at elther complle
or run time by using command switches. Options range from a minimum
of 2K bytes to the maximum space available.

All of the small programs executed above were compiled with the
minimum stack/heap space. At run-time they all took 6 pages of
unshared memory. A page is 2K bytes. ADS allocates memory to pro-
cesses in page increments. In comparison, SCOM (compare 2 ASCII
files), an ADS utility program, takes 3 shared and 5 unshared pc'Jes
of ~,emory.

1. DISTRIBUTOR/ IMPLEMENTOR/MA INTAI NER
Rational Data Systems
245 West 55th Street
New York City 10019 USA
212/757-0011

2. MACHINE
Data General Ec1ipse, Nova or microNova.
A1l configurations and optional instruction sets supported.

3. SYSTEM CONFIGURATI ON
ADS, RDOS or DOS operatingsystems.
Single-User DOS will run with floppy disks.
All others require standard system hard disk.

Compilation Space - The PASCAL compiler under ADS is a 32K Word swappable
process.

(/)
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4. D I STR I BUTI ON
Media: a. 9-track 800bpi Magnetic Tape

b. Data General Floppy Oisk
c. 5M byte Top-Load Disk ($200 extra)

Vers ion License S . S. Renewa I

AOS
RDOS/DOS Single User
RDOS/DOS Multi-Terminal
RDOS Multi-User (Remap)
RDOS/DOS Multi-User (Swap)

400
250
300
500
500

3,500
2,500
3,000
4,000
4,000

5. DOCUMENTATION
User Manual. Distributed both hardcopy and machine-readable.
The current version describes differences from J&W and proposed
standard as well as operational details. The manual wiTI evolve
to eventua 11y become a camp 1ete 1anguage reference manua 1.

6. MAINTENANCE POLICY
Initial license includes one year subscription to software
updates and fixes. Renewable at the above prices. These
are fully supported products. All bug reports accepted.
Enhancements a 1ready underway. We wi 11 be dependent upon
customer and marketplace feedback to help determine direction.

7. STANDARD
Used Jensen & Wirth and proposed standard as guide. Extensions
include STRING and DECIMAL data types, READONLY and APPEND file
accessing, random file positioning via SEEK procedure, TERMINAL
files for interactive applications, CLOSE and PURGE procedures
to control file disposition, DATE and TIME procedures, genera1-
i zed procedu re SYSCALL for has t sys tem i nterf ac i ng, SEGMENT
procedures/functions for automatic load-on-call hand1 ing of
large programs. See #10 for insight into other changes.

8. MEASUREMENTS
Compi lation speed:
Compilation space:
Execut i on Speed:
Execution Space:

355chars/sec (AOS Eclipse S/130)
Compiler compiles self with 16kb avail.
Compiler compiles self in 8 minutes.
Interpreter (wi th all transcendental s,
etc.) less than 12k bytes. P-code is
byte oriented.

9. RELIABILITY
Excellent (but still new). As of 6/21/79, two test sites
for AOS version. All known bugs fixed.

10. DEVELOPMENT METHOD
We began with the UCSD Pascal (TM) compiler which was based
upon P2. We made major changes, enhancements and deletions.
The hypothet i ca I p-mach i ne has been great 1y mod i f i ed. Our
first step was a cross-compiler running on a UCSD-based 2-80
microcomputer. This compiler compiled an Ecl ipse version
which was then moved in object form to the Ecl ipse. Finally
the source version was moved. The interpreters were developed
on the Ec1 ipse.

The process has requi red 14 person-months to date. The impele-
mentors have had previous experience in language implementation
and compi 1er design. The compi lers are all written in Pascal.

We have secured proper 1 i cens i ng arrangements for the UCSD
Pascal compiler through Softech Microsystems, Inc. Please
note that this is NOT the complete UCSD Pascal (TM) System

which includes an operating system, text editors and other
utilities. We simply used their (very good) compiler as
a starting point in the development of our systems.

11. LIBRARY SUPPORT
We offer no assembler language interface or library capabi 1 i ty
at this time. 80th may be influenced by customer reaction. The
speeds of the campi 1ers are such that the INCLUDE fac i I i ty we
provide is an adequate substitution for a subroutine library.

A major feature is that compiled code is immediately ready for
execution. There is no use of any binder, loader or 1inkage-
ed i tor ut i 1 i ty. These ut i lit i es are often slower than the
compilers themselves. The compiler can compile itself in 8
mimltes (see #8) and the output is immediately ready to run.

All five versions are source and p-code compatible thus permit-
ting full cross-compilation capabilities.

Thanks again for your great work.

Si~cere1y,

(j)lft{~
Douglas R. Kaye
President

DigitalEquipment DEC PDP-ll, LSI-ll

-------------------------------
{--See also entryunder Zilog Z-80,Darmstadt--}

DEC PDP-ll (Berkeley)

Mike O'Dell reportson 79 June 5 that William Joy of Berkeley UNIX Pascal is re\J(' tttng
for the new portablecode generatorsof the C compiler. This will mean th'olt Pdsl~al,
and Fortran are all code compatibleand share the same library.

DEC PDP-ll (Stanford Systems Corporation)

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER.Stanford Systems Corporation, Suite 1020, 525
University Avenue, Palo Alto, California 94301 (415-321-8111).

2. MACHINE. DEC PDP-ll.

3. SYSTEMCONFIGURATION;4. DISTRIBUTION; 5. DOCUMENTATION;6.MAINTENANCE. Not known.

7. STANDARD. tlSignificant syntactic generalizations: ELSE clauses in CASE statements,

embedded assignments in expressions, substitution of expressions for constants, labeled

END's for error-checking, relaxation of parameter- passing restrictions, return of
additional function value types." { Some of these hardly seem good generalizations... }

8. MEASUREMENTS;g. RELIABILITY; 10. DEVELOPMENTMETHOD; 11.
known.

LIBRARY SUPPORT.

......
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DEC PDP-ll ( UCSD Pascal(TH)

Events have again overtaken UCSD Pascal. The name has now been registeredas a trademark
of the Regents of the University of California, and has been licensed to a single
commercialprofit-makingfirm. The address for UCSD Pascal matters is now

SofTech Microsystems,Inc.

9994 Black Mountain Road, Building 3,
San Diego, California 92126 (Phone not known)

All of the UCSD's regular services in support of the UCSD Pascal System have been
transferred to SofTech Microsystems, but the University will continue to work in distinct,
but related areas.
{ Information derived from UCSD Institute for Information Systems Newsletter #4, popularly
known as the Swansong }

DECUS

This is a brief report on DECUS Pascal SIG, for Dig! tal'5 Pascal users. The current
Pascal SIC Chairman Is John R. Barr, Dept of Computer Science, University of Montana,
Missoula, Montana 59812. The SIG has information on a selection of DEC-lO/20 compilers,
PDP-ll compilers,and PDP-8 compilers. The Chairman'sphonenumber is (4D6) 243-2883.

'l11e Pascal SIG Newsletter has a new editor: Charles A Baril, PO Box 1024, University of
New Orleans, New Orleans, Louisiana 70122, or Pascal SIG c/o DECUS, One Iron Way,
MR2-3/E55 MarlboroMA 01752. TheSIGhelda SymposiuminNewOrleansinApril,and was
addressed' by Kathieen Jensen (of Jensen & Wirth fame) on "Why Pascal?", based on her
experiences with Wirth and Ammann. There was also a pcesentation on Pascal for the VAX
series. (See Bill Heidebrecht"s report in the Here and There Conferences Section.)

In Vol 3 No 1 of the SIG Newaletter we discovered the following highlights

In a letter from the SIG Chairman: "DIGITAL has not yet committed to offer a Pascal
compiler for any of their machines. Digi tal is interested in new languages which
will provide better programming environments, but is committed to supplying a complete
environment including libraries, debuggers and other programming aid,s. When Ada, the DoD
embedded systems language, Is defined, DIGITAL will be required to implement complete
programadng environments for that language. The amount of work required to implement any
new language may prevent DIGITAL from offering both Ada and Pascal." If this is so, we
echo Gordon Bell"s comments: Pascal users on DEC machines will have to do it themselves.
What about some concentration on tools now we have a lot of good compilers floating
around?

The Pascal SIG Library tape 1a maintained by Bill Heidebrecht, TRW DSSG, One Space Park,
Redondo Beach, CA 90278 (213-535-3136). The library contains "Swedish Pascal" and "NBS
Pascal 11 for PDP-lls, and a number of utility programs. Bill makes a plea for DEC users to
check with the Local User Group first for a copy, otherwise check to see if someone nearby
has a copy you can borrow, and only in last resort to ask the DECUS library or him for a
copy. You can understand why.

PUG and the DECUS SIG cross-reference each other as a service to Pascal users; after all
we are here to help. However, we were perturbed to read in the DECUS SIG Newsletter (Vol
3 No 1 Feb 79) that Bill Page, responsible for Fortran, APL, and other languages such as
Pascal on mid-range DIGITAL computers, large PDP-lls and VAX-II, "did not see Pascal in
its present form as a language suitable for implementation." {!!!} He "cited the lack of
I/O capabilitiessimilarto Fortran'aas one drawback." Perhaps the 1000 DECUS SIG
members will educate DIGITAL, especially as they are faced with the N machine
architectures by M operating systems problem.

Digico IUcro 16E

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

See entry for GEC 4082 (Keele).

Facom 230-455

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

The following news of the use of Pascal in Japan may be of interest, especially the target
language the compiler generates. {I always said that Fortran was a medium-level assembly
language. )

FACULTY OF ENGINEERING
Y AMANASHI UNIVERSITY

TAKEDA-4, KOFU, JAPAN

I"ay 5, 1979
Andy ~;ickel,
Pascal ~ews Sditor
University Computer Center. 227 EX
208 SS Union Street
University of Kinnesota
Minneapolis, Jr.N 55455 USA

Dear Andy.

As a member of PUG, I would like to report Paecal activities
at Yamanashi University, Dept. of Computer Science.

We now use FACOM 2)0-45S (ten old year computer) with l60K
bytes, where less than lOOK bytes available for user space.
Therefore we only have a very primitive version of Pascal
system. We usually make use of a hand made version of
recursive structured Fortran (named Star) in coding system
programs.

My undergraduate students (H.Harada, Y.Himeda, S.Oshiba and
S.Takanashi) had an exercise to implement a Standard Pascal
syntax checker based on the syntax diagram in Jensen-Wirth
book (Springer 1974). Within two months they completed it
in Star, and two of them (Harada and OShiba) tried to extend
it by adding a code generation phase. Generated codes were
to be Fortran statements because of operating system rest-
rictions, so that the total system turned out to be a Pascal
to Fortran preprocessor.

~
Unfortunate thing for the students was that Star environment
did not allow memory overlay, and the memory space shortage
was serious problem. They found 41 pages of 2048 bytes are
quite near the limit and full Pascal could not fit in there.
As far as I understand they spent most of their time in
reducing memory space in order to include more facilities.

I was happy to hear that after six months the final 8)S94
bytes of code ran successfully. These two students are
now working for Hitachi, hopefully with more memory space.

Sincerely,

cAe},! ~ {0! :-';,-.:~
~jakoto Arisawa
Associate Professor
Dept. of Computer Science

en
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General Electric GEC 4082

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

Are thereany more machineswaiting to be conquered? Sometimes it
seemsas thoughthereare no more mountainsto climb! }

University of Keele

Department of Computer Science

Keele, Staffordshire, STS SBG

Telephone: Newcastle (Staffs) (0782) 621111
Telex: 36113 UNKLIB G

12 July 1979

Dear Sir,

It may interest your readers that we have recently implemented PASCAL

on a Digico Micro l6E and a GEC 4882 at Keele. The implementations are based on

the Zurich P4 compiler and both systems are interpretive. The GEC 4882 system

accommodates the full BSI draft standard with the exception of procedural

parameters. It is intended to eliminate this exception before october 1979. In

addition, random access files have been included as has the ability to connect

PASCAL files to actual devices under the program's control. Other work being

carried out is the implementation of a high quality run-time diagnostic package

allowing examination, by display, of linked data structures and the creation of

a 'user friendly' interactive system for the typing in and correction of PASCAL

programs. The implementation on the GEC 4882 is used extensively for teaching and

research in the Computer Science department. The availability of PASCAL on the

GEC 4882 has received a very warm reception from many users of Keele's computing

services and it is envisaged that the slow response from the compiler when the

machine is saturated with, for example, a teaching class will be eliminated by

the imminent completion of a true PASCAL compiler which will permit the

compilation and run-time systems (which are written in PASCAL) to perform five

or more times faster.

Yours faithfully

Honeywell Level 6

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

An "extendedPascalcompiler"has been developed for HoneywellLevel 6 minicomputers by
California Software Products Ine (CSPI), Suite 300, 525 NorthCabril10Park Drive, Santa
Ana, California92701. Speeds up to 2000 lines/minute are reported. Estimated cost
$6500. However, their last Pascal did not have pointersaccordingto our information. We
hear that the people at OregonSoftwarealso may have a compiler. (See entry under DEC
PDP-ll. )

Honeywell 6000 I Series 60 Level 66 (Waterloo)

------------------------------------------
On 79 May 13 Peter Rowley sent us a note saying:

"As an undergrad at the Univ of Waterloo who had to struggle with Pascal Version5, I
appreciatedthe comments of J.Q. Arnold in #11. Pascal 6 is, however, quite pleasant to
use and fairly reliable. There are times,though,when one is reminded of the strong
influence of the language B on the compiler; this influence sometimes makes portability a
problem. (eg the 'proceduremain' conventionand dynamicfile opening."

University of Waterloo I
}lpril ]r, ]°70

Waterloo, Ontario, Canada
:--J2L 3Cl

Mathematics Faculty Computing Facility

Director: 519.885-1211

Dear fndy:

I just rea~ pascel News .12 an~ ~ecirle~ it ~as timE
PUG receivec nn urcate on the stet€ of Pcscal/~h. I am
enclosing er urd~ted c~pcklist.

PBscal stencaros committees Brpe2r to be ~pringing uF
all ov~r. P~c?use of the hiS~ rroh2bility of disagreement between
the reEulting st2nr.8rd~, I ViE~ this r.evelormfnt with some
cPFrehension.

The ff'"EBmbleto tre rretty Frint rrogrnn (S-.?) C12ir.'s
that the Fublisrec rroqrr~ is an eX?~Fl~ of its o~n rEsults.
Powevrr the "if-tnen-else-if" feOUenCE' in routine "Q€tchar"
violates rule 3 of tre doc~rnent?tion. Fitrer thp rrOqr2m coe~
not run throug~ itself unc~ang€f, or t~e documFrtatio~ 15 wrong.
Neitt"1er situation freaks well for tre rrografT1a

Yours truly,

l'.12r. Po\<:l€r
Product ~urFort

O. Date/Version
Release 6. I of Pascal!66 was distributed in Janu3ry t 979.

I. Distributor/Implementor /!\laintainer
Pascal/66 is distributed by Honeywell Information Systems. Actual development and maintenance is

done by the University of Waterloo,

Contact: Dr. W, Mor\'cn Gentleman
Director. Math Faculty Computing F<lcility
University of Waterloo
\Vatcrloo, Ontario. Can~da

N2L 3G 1

2. Machine
Pascal/66 runs on Honeywell Series 6000 (with EIS) andSeries 60 Level 66 machines,

3. System Configuration

Pascal/66 runs under the GCOS III operating system (release 3/1 or later) in timesharing or in hatch
The compiler needs 3\ or 32k words for most programs, hut nlay grow larger depending on the program be.
ing compiled. Compiled programs may be as small as 6k words.

en



4. Distribution
Pascalj66 is distributed on magnetic tape as a save of the files, programs and documentation necessary to

run Pascal. Installation time is estimated at less than I man hour.
.

Pascalj66 is available on a purchase basis. For price information contact your local Honeywell represen.
tative.

S. Documentation
A machine readable supplement to the Pascal User Manual and Report is provided. Also included are a

set of documentation files for library routines. support programs, and other useful information. A program
is provided to allow convenient access to these files from a timesharing terminal.

6. Maintenance
Maintenance is included in the purchase price. Bug reports are <lccepted no matter ho\v they arrive. but

those submitted via the normal Honeywel1 System Technical Action Requests arc guaranteed a reply.
PascalJ66 is undergoing active development to improve its function:llity and performance. Current

development is aimed <Itmaking the B library available to Pascal users. This will give the Pascal user ~as\
access to the full capabilities of the full GCOS III operating environment, and greatly enh.mce Pasca];s
usability as system development language.

7. Standard
As with most implementations there are some deviations from the standard.

Violations:
The keyword "program" and the corresponding: "end." (\vith a period) are not currently implemcnted. \\'c
have not yet invented an interpretation of the program parameters that is meaningful in the GCOS III
environment.

"nil" is a predeclared identifier rather than a reserved word.
The construct "file of filc" is not supported.
Anonymous tag Jldds ~Irc not yet sllpportcd.
Functions of indetcrn1inatetype such as "abs" may nO(be passed as arguments.
The words "forward" and "cxtern" ure reserved.

.

Extensions:
String constilnts are adjusted in the obvious manner to conform in type to the varia hie they are used with
in compares or assignments.
Constunt valued expressions (e.g. n+l) are valid whercver a constunt is allowed.
There is an "else" option on case sWtements and vuriant records.
Value ranges are <lceepted on v<lriant and case l<tbels.
Null record sections and field lists are allowed.
Procedures "read" and "readln" will read variables of type "packed array of char".

9. Reliability
Release 6.1 corrected all known and reported bugs. It is considcred very reliable.

10. Development Method
This cGi11pikr is an independent implemciitation written in the system progmmming langu~ge B. It is

about 11000 lines. It useS an LALR( I) parser implemented using the YACC parser generator. It compiles
machine code in standard relocatable object decks. The library is written in B and ,~sscmbler. The pres!.:nt
library is being revised to merge with the standard B library; at present it uses a non.standard 8 library.

II. Library .opport
Pascal programs may be linked with separately compiled procedures written in Pascal. Fortran. B or

assembler. These routines may be included as object decks or loaded from standard libraries. Facilities are
provided in the package to allow easy creation and maintenanceof libraries.

Source text inclusion facilities are not presently providcd, this is partially because such capability is easi-
ly available in the GCOS III environment.

12. Notable features - Details often missed
Sets are not restricted to a maximum size (other than the availability of address Sp<lCCon the machinc).
Thus Pascalj66 will run the first 2 versionsof Hoare's prime sieveprogram given in chapter 8 of the
Pascal User Manual.
There is a compile time option to decide if the compiler is case sensitive to identifiers and reserved words.
Predeclared procedures of fi'{ed type. such as "sin" and "cas" may be passed as arguments.
Non-local goto's are supported.
All standard functions. procedures and identifiers are supported.
Procedures"read" and "write"work with non-text filesas per the corrected printing of the Pascal User

Manual and Report.
Procedures are provided to dynamically attach and detach a file.
Procedures "new"Hnd"dispose"work by mannging a free storage list, avoiding the extra overhead <.\I1d
unpredictable b~haviourof a garbage collector.

IBM Series 1

-----------
Thanks to Neil Bauman of Healtham, and William Hutchison of Ridall & Co, Inc., we now know
that both previously reported Series 1 Pascal efforts are defunct: specifically those of
Gus Bjorklund and SPAN management.

But new rumours exist. Robin Kasckowand Peter Farleyof DecisionStrategyCorp., 708
ThirdAve, New York, NY 10017 (212-599-4747) have indicated that they may attempt a Series
1 implementation sincenone seem to be around. Also, IBM itself seems to have partially
awakenedand has approached the University of Southern California, UC San Diego,
University of Minnesota, and finally the University of Illinois about doing an
implementation.

IBM 360 or 370

-------------
{--Introduction-- }

Ever wonder what THEY are THINKing about Pascal? IBM policy is that they have not ofEe('~,l)
recommended, or endorsed Pascal. In their view Pascal is a recently developed programming
language for instructional applications that generates many questions of availahlllty from
university customers. The Pascal expert at IBM seems to be Loren Bullock, Public Sector
Marketing (EducationIndustry),10401 Fernwood Road, Bethesada, MD 20034 (301-897-2102).
Perhapsit would help if we wrote to IBM about PASCAL insteadof Pascal?

{--The AAEC compiler running at Amd~11--}

The following letter relates to getting the Australian Atomic Energy Commission compiler
up and running on an Amdahl system. The User Guide referred to was received by PUG, so :l,.s

presumably available on requestto Amdahl.
April 30, 1979

J. M. TObias, G. W. Cox
Australian Atomic Energy Commision
SystemsDesign Section
New Illawara Road
Lucas Heights, N.S.W. Australia

Dear Jeffrey and George,

Thank you for the tape containing the Pascal 8000 system.

I had very little difficultybringingthe compilerup under
VM/370 on our Amdahl system. I made a few minor changesto the
run-timesystem and added a frontend that handlesthe CMS com-
mand interface.

I'm sorry, but I don't have any bugs to report. The only dif-
ficulties I encountered were due to the somewhat limited support
VM/CMS provides for OS macros and services.

While installing the system, I attempted to keep to a minimum
the changes to the compiler itself as well as to the run-time
system. I did this in the hope that I can install any future



version with a minimum of work.
2. Machine: IBM 360 and IBM 370 - compatible machines

(The implementation is done on a 360/50)
3. System configuration: operates under OS. The monitor

may be modlfied with minimal effort ~o run under

VS,MVS etc. Minimal required memory is 110K.
Standard OS object modules are generated.

4. Distribution: the Pascal 360 system is distributed on
a magnetic tape at the density of 800 or
1600 bpi.
On the tape there are:

description of the installing procedure
source version of the system (Pascal and
assembly code)
binary version of the system
program to update Pascal programs.

The tape should be supplied by the user. ~he
Pascal 360 system is distributed free of charge
with the right ,of exploitation till the end
of 1981. After that period it is possible to
prolongate this permission to unlimited time.

5. Documentation: a supplement to the Revised Report (not
available t~ machine retrievable fo~)

6. Maintenance policy: The system will be in distribution
at least till 1980 by ICS PAS. At the
beginning of 1980, the'release 2.0,
taking into account the users remarks,
is expected. We deeply appreciate any
critical remarks and comments concerning
our system.

7. Standard (accepted language)
Baslc restrictions:

files cannot be assigned, passed as value parameters,
or occur as components of any structured type; disposi-
tion pac~ef for files is ignored; it is not permitted to
declare l e variables in procedure (functions) activated
recursively,
sets are limited to x..y where 04 ord (x) ~ ord

(y)
~ 63

standard procedures and functions are not accepted, as
actual parameters
the program heading must contain the formal parameter
output.

Technical restrictions:
the maximum number of elements of an enumeration type
is 256
only the first 8 characters of identifiers are signi-
ficant
the lenGth of'the object code of a procedure (or of
a main program) cannot excess 8192 bytes
the types of an actual parameter and of the corresponc-
ing formal variable parameter must be the same.

Additional specifications:
the file name in the Pascal program and the name of the
corresponding DD card must be the same

- for every procedure (function) i:eing a fo=al parameter,
the types of its parameters m~st be specified.

Extensions:
external procedures can be declared
the procedure pack and unpack enable the data trensfer
between two unpacked arrays, too
the additional predefined procedures and functions are:
aate, time, halt, message, clock, expo, linelimit,
release, assert.

8. ~ieasuremen s:
comp:1Bt on speed: about 1G70 chars/sec on IBM 360/50

- compilat on space: 160K for small programs

I'm enclosing a copy of the "User 's Guide" I put together and
a summary of what I did to install the system.

Sincerely,

Robert S Lent

Amdahl Corporation
Department of Computer Architecture

1250 East Arques Avenue
Sunnyvale, CA 94086

cc: Pascal User's Group, c/o Andy Mickel

{--A new IBM implementation: Michal Iglewski, Poland--}

Dear ),:r. ~acJ'e 1

At the end of 1078 we have o::,tained the ir.1[Jle'::entation

of Pasca 1 for 13:" 360/370. The Sys te:': Pasea 1 3S0 is

derived from tLe Pascal ConT1iler developed '1y ',,'irth

and Am!!lan at ErfII Zurich. TLe preliminary version tas

bee;} distributed to several Guropcn!l cel1ters. It is

also used in sone Polish pniversities. :~elow !;:e e cl'1se

sone infor:::ati0n<CJ~Jout O~1Y syste::: c(:1~1 l';y.t
~.

c.',"

of its ~istrip~tion.

YOU~E sincerely,

v~1~;t;
~.iC'T:: I lc"',s'.:i

O.
1.

release 1.0

Iglewski, Artur

Maintainer:
M. Iglewski
address as above

f-'
f-'
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~Fortran Fortran Pa sc a 1 Pascal Algol Algol
H G 360 360 F F

program (op=2: (T-) (T+: (T-) (T+)

matrix multiplication 1 1.58 1.97 2.95 1.55 1.84

recursive program 1 1.10 0.99 1.16 4.68 15.31

sorting of table 1 2.50 2.30 3.72 5.44 6.31

character count on
2.39file 1 1.10 0.25 0.35 2.24

175K for medium programs
225K for selfcompilation

It is possible to reduce the required comp~lation space
by means of overlays. The decreaae of comp11at10n apace
a) by 19K implies the decrease of comp~lat~on speed by 3 %
b) by 51K implies the decrease of comp11at10n speed by 12~.

execution speed: comparable with Fortran G as shown in
the following table

- execution space: about 3K plus the size of the compiled code,
stack snd heap.

The compiler generates re-entrant code and may be shared
among all users.

.9. Reliability: current reliability is moderate to good.

10. Develofment method: the compiler was developed from
Ammann s Pascal CUC 6200 Compiler and transported via
cross-compilation (CDC 6200) to IBM 360.
The Pascal 360 system consists of .
a) compiler written in Pascal 360 (8600 11nes)
b) monitor written in 360 Assembler (3K)
c) monitor support procedures written in Pascal

(535 lines) and in 360 Assembler (6K).
During t'¥ears work (1974 - 1978) on the compiler other
smaller software projects have been realized, e.g. the
Pascal-P for the IBM 370 and SMAPS - the system of macros
and procedures for structured programming in the 0.5.
360 Aasembler (monitor is written using SMAPS). The actual
work on the Pascal 360 system deals with

improvement of compilation process
extension of the Psscal file concept to the other
0.5. file organizations

dynamicslly cslled procedures
program generating the profile of Pascal user work

- system for testing Pasoal programs
11. 1ibra~ support: the Pascal 360 user can form a library

of su programs and then use (link) them by means of:

- separate compilation

- call of external procedures (e.g. Fortran) preserving
the IBM conventions.

The Pascal 360 utility library (including among others
update progrem, dynamic profile, cross-reference program)
has been prepared and will be developped in the future.

{--See also Zilog Z-80 entry (Darmatadt)--)

I.C.L. INTRODUCTION (Slightly Revised)

-------------------------------------------
PCHICL - Paacal Clearing Houae for ICL Machinea - exista for the purposes of:

- Exchange of library routines;

- Avoidance of duplication of effort in provision ofnewfacilities;
- Circulation of user and other documentation;
- Circulation of bug reports and fixes;

- Organization of meetings of Pascal users and implementors;

- Acting as a tlUserGroup" to negotiate with Pascal 1900 and 2900 suppliers.
There are currently about 70 people on PCHICL's mailing list, mainly in Computer Science
Departments and Computing Centres of UK Universities and Polytechnics. Any user of Pascal
on lCL machines whose institution is not already a member of PCHICL should contact:

David Joslin
Hull College of Higher Education
Inglemire Avenue
Hull HU6 7LJ
England (0482-42157)

All ICL Pascal users are urged to notify David of any bugs they find, any compiler
modifications they make, any useful programs or routines or documentation they have
written, anything they may have that may be of use or interest to other users.

ICL 1900 Series

--------------
PASQ Issue 3

This compiler is most suitable for lCL 1900s operating under George 4 and for those wlth
large core store (256k say) operating under George 3. This is the compiler described

under the implementation checklist in Pascal News. It incorporates a Diagnostics Package
(written by D Watt & W Findlay of Glasgow University) and a source library facility. It
takes 44k to compile most programs. 60k to compile itself.

PASQ Mark 2A
This compiler is suitable for all ICL 1900s (except 1901, 1901A, 1902, 1903, 1904, 1905) &
2903/4s with at least 48k of core; it is the most suitable compiler for ICL 1900s
operating under George 2 and for those operating under George 3 where core is at a
premium. The compiler lacks some of the facilities of Issue 3, but compiles most programs
in 36k, 40k for itself.

XPAC Mark lB
This compiler is suitable for all ICL 1900s and 2903/4s with at
languageprocessed is Pascal Mark I, the language of the ORIGINAL
takes 24k to compile most programs, 32k to compile itself.

leas t 32k of core. The
report. The compiler

ICL 1900 (Belfast)

------------------
O. DATE/VERSION. Updated this issue from letter March 1979.

1. IMPLEMENTOR/MAINTAINER/DISTRIBUTOR. Jim Welsh, Colum Quinn &
of Computer Science, Queens University, Belfast BT7 iNN, Northern
Enhancements by David Watt & Bill Findlay, Computer Science Dept,
Glasgow G12 8QQ, Scotland, UK (041-339-8855).

Kathleen McShane, Dept
Ireland (0232-45133).
Universityof Glasgow.

2. MACHINE. ICL 1900 series.

3. SYSTEMCONFIGURATION.Has been installed under George 3, George 4, Executive,
MAXIMOP.and COOP operating systems. Requires36k, usesCR,DA,LP files. (Source
library facility only, and diagnostic package only practicable under George 3 or 4.)

4. DISTRIBUTION. Free: send 9-track 1600bpi PE or 7-track 556bpi NRZI tape to Belfast.

5. DOCUMENTATION. Belfast Users Guide (Supplement to Pascal User Manual
implementation documentation is distributed with the compiler.

Repo rt )
and

6 - 10. See Pascal News #13; unchanged.

ll. LIBRARY SUPPORT. Pascalsourcelibraryfacility.

\
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Intel 8080, 8085, 8086, ete
MicroPascal/80 Implementation Specification---------------------------

Intel 8080, 8085, Zilog Z-80 (Sorrento Valley Associates) - 0 - Date: July 19, 1979
Version: MicroPasca1/80

Release 1.0

- 1 - Distributor/Implementor/Maintainer
Distributed and Maintained by Sorrento Valley Associates

11722-D Sorrento Valley Road
San Diego, CA 92121
(714) 452-0101

Implemented by: Michael G. Lehman

vV A) SORRENTO VALLEY"~~~
CONSULTING ENGI]\;EERS
COMPUTER APPLICATIO!\:S

July 18, 1979
2 - Machine: Intel 8080/8085 and Zi10g Z80

Mr. Andy Micke 1
Pascal Implementations
University Computer Center: 227EX
Univers ity of Minnesota
Minneapolis, ~ 55455

3 - System Configuration:

The compiler executes under the UCSDPascal system and thus is
portable across a wide variety of systems.

It generates assembly language code in one of two forms:

either a) compatible with the UCSD assembler/linker
or b) compatible with the Digital Research CP/M MAC

macro assembler

In either case (a or b) only the run-time routines which are
actually used by the user's program are actually included at
assemb 1y time.

For interfacing to CP/M we provide a program to transfer files
from UCSDfile format to CP/M file format.

- 4 - Distribution:
The MicroPasca1/80 compiler is distributed on 2-8" floppy
diskettes (single density) which contain:

1. Compiler object code
2. Run-time object code for using UCSDlinker
3. Run-time source code for using UCSDassembler

Note: These disks utilize UCSDdirectory format.

Optionally the user may request a third diskette which contains:

4. (In CP/M format): the CPMRTP.LIB file containing
the run-time source code.

5. The UCSDto CP/M file transfer program

The disk utilizes CP/M directory format and executes only on an
8080/8085/Z80 .

Dear Andy,

I am writing to add to your list of Pascal implementations for
the Intel 8080, 8085 and Zi10g Z80. Our Pascal compiler processes a
subset of the entire Pascal language. Our compiler is designed to meet
the need of program imp1ementors who are now programming in assembly
language or PL/M. It is oriented towards those who need the ability
to place the resultant object code in a ROM.

As per the Pascal News I am furnishing the attached checklist.

I hope that you will publish this letter in the next Pascal News
to help us (Jet the word out about our product. We have developed this
product to make our software development efforts more efficient. We
find that writing programs in Pascal and translating them for the target
machine (previously done by hand and now utilizing Micropascal) is much
more efficient than working only with assembly language. We have now
made two gi ant steps in deve 1opi ng ROMab1e computer programs:

1) Writing and debugging our programs in Pascal
and

2) efficiently translating the programs for the target machine
using MicroPasca1/80.

We are looking forward to an improving market for this compiler
as Pascal becomes more in vogue for writing microcomputer software.

Si nce}re1YYOUrS
'

,
I

{; J I';
-JjA.cJuuf/51 '{ ~ -14mu,,-

SORRENTO VALLEY ASSOCIATES INC.

Michael G. Lehman

Cost of the above package is $500.00

Source for the compiler is not available for purchase.

- 5 - Maintenance Policy
Wewill fix bugs promptly for a user for one year from date of
purchase.

In the future we are working on versions of this compiler for the
DECPDP-11, Intel 8086 and Zi10g Z8000.

- 6 - Standard
MicroPasca1/80does not implementthe full standard for Pascal.

11722 SORRE~TO VALLEY ROAD. SA;'\; DIEGO, CA 92121

TELEPHONE (714) 452-0101

I-'
I-'
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This was done to allow efficient code to be generated for a
processor like the 8080.

MicroPascal/80 is a pure subset of the UCSD language and contains
the following omissions from UCSD Pascal (1.5, 11.0):

No LABEL declaration (and therefore no GOTOs).

TYPE declarations for ARRAYsonly (to allow passing
arrays as parameters).

No RECORDdeclarations.

No FILE support (because most systems which would utilize
this will not have a disk to need support).

Only singly dimensioned ARRAYs.

PACKEDis ignored on .BOOLEANARRAYs.

PROCEDUREsand FUNCTIONsnot allowed as parameters

ALL VARiables and procedure parameters

No STRING data type

No UNIT capabil ity.

- 7 - Measurements
Compilation speed (executing on a 4MHz Z80) is 1000 chars/see
(note this number was derived from 400 Lines/Min

*
average of

15 chars/l i ne.

Compilation space is a minimum 56K byte system.

Execution speed is estimated to be from 3x to 5x the execution
speed of the same program executing interpretively under UCSD
system.

Execution space is a minimum of 1.5K bytes and grows from there
depending upon the user's program and run-time routines needed.

Compactness of the code is from 2x to 5x as large as the UCSD
P-code but the tradeoff point comes at about 24K bytes since
MicroPascal/80 does not need an interpreter or operating system
to support programs.

- 8 - Reliability

The stability of the system seems good to us at this point. We
(and our customers) have been using the compiler for about two
months with no major problems.
First release to a customer's site was 79/06/05.

- 9 - Development method

This compiler was written from scratch in Pascal. The total effort
to implement was approximately 4 person-months. The implementor
had previously implemented about a dozen different compilers for
various languages.

- 10 - Library Support

Wesupply no library of support routines but the user can by
using EXIERNAL procedures build a library of supporting routines.
Wehave successfully used MicroPascal/80 to generate "assembly
language" subroutines for use in a library.

Prospective users should note that since the compiler produces
assembly language, MicroPascal/80 can be used to generate "sub-
routines" as well as complete programs.

We have developed this product to make our software development
efforts more efficient. We find that writing programs in Pascal and
translating them for the target machine (previously done by hand and now
utilizing MicroPascal) is much more efficient than working only with
assembly language'. We have now made two giant steps in developing ROMable
computer programs:

1) Writing and debugging our programs in Pascal
and

2) efficiently translating the programs for the target machine
using MicroPascal/80.

MicroPascal/80 Language Definition

* Legal Constructs:

CONST
TYPE (ARRAY's only)
VAR
PROCEDURE
FUNCTION
IF... THEN... ELSE
CASE... OF
WHILE... DO
REPEAT... UNTIL
FOR... TO... DO
FOR... DOWNTO... DO

*
Complete expressions

including the operators:
+,-,*,DIV,/,MOD,AND,OR,NOT

*
Single dimensioned ARRAYs

*
Integer, Character, Boolean and Real data types

Intel 8080A (DMC Division of Cetec Corporation)

~ DMC
DMC 2. Divisicn of Cetec Corporation
2300 Owen Street
Sa'lta Clara, California 95051
(408; 2~9-1111 November 22, 1978

Dear Dr. Wirth:

It is with pleasure I write to you announcing the release of a
new software product by DMC Division of CETEC Corporation.

Our software development staff has produced a PASCAL compiler to
run on our 8080A microcomputer floppy disk system, the CommFile.
The details are:

1. Implementation Marketing Department
DMC Division of CETEC Corp.
2300 Owen Street
Santa Clara, CA 95051
(408) 249-1111

8080A2. Machine

(

I
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3. System Configuration

4. Distribution

5. Documentation

6. Maintenance Policy

7. Standard

8. Measurements

9. Reliability

10. Development

II. Library Support

DMC CornmFile 130 with 44K bytes
of RAM and dual floppies.

DMC CommFile 130 with 44K bytes
of RAM, dual floppies, and PASCAL
compiler retails for $6320.00 U.S.

PASCAL Users Manual and Report,
second edition. DMC PASCAL Opera-
tors Manual.

Full maintenance.

PASCAL Users Manual and Report,
second edition.

Not yet available.

Stability excellent.

Recursive Descent Compiler.

Standard PASCAL Procedures and
Functions.

You will be kept informed as we develop PASCAL further at DMC.

Very truly yours,

Phil Devin
Manager
Marketing Support

Intel 8080, 8086, Zilog z-80, Z-8000 (Microsoft)

The MicrosoftPascal is to be compatible with UCSD, ANSI and ISO Pascal. The target
processors are 8080, Z-80, 8086, Z-8000 and LSI-11, and will run under CP/M on 8080 and

Z-80, and is expected early in 1980.

There appear to be some un-needed extensions; the following list is selected from some
documentation we received:

predefinedtype WORD (l6-bitunsignedinteger) {??}
attributes for variables:

STATIC, INITIAL, ORIGIN, REGISTER, INTERNAL, EXTERNAL
capabilities from the C language {!!}

embedded assignment operator
increment and decrement operators

control structure extensions {when w~ have too many. already }

BREAK and CYCLE in FOR, WHILE & REPEAT
RETURN statement
FOR variable IN set DO statement

address functiona PEEK and POKE

Fortunately, the language will be structured in levels, and at the best level looks rather

like Pascal ought to look. At the "Extended" level and the "System" level these rather
useless and dangerous features are enabled, according to the manual to give "the ability
to easily do in Microsoft Pascal those operations that are easy in assembly language". We
always thought that Pascal was supposed to preserve us from undesirable practices and lead
us away from temptation. Readers of the News may like the following two examples from the
SYSTEM level of the Microsoft Manual; we do not:

ALPHA[I.=(BASE+INCR(Q) }] :-ALPHA [I*2-1]+J
FOR IX:-1 TO J.=(LIMIT + 2

*
INCR} DO ...

Apart from these additions, the standard level of Microsoft Pascal looks like being a good
job.

Intel 8080 (TSA Sof twareASP)

20~ 2bl.-?QEd
~Q trllLLlJliD5 IJ"., iDDN"DE, I:T. ObL.b8

79.3.9

Dear Andy, and fellow Pascal - Ligraphers

(caligraphy is the art of fine hand-writing and
Pascal is the )

As you can see from the date of my PUG renewal check (78.11.7),
this letter has been a long time in the finishing, I hope it is
useful.

It is important that the reader understands the machine
environment I work in, because it is very different from the usual
Pascal environment. I work primarily on systems programs for
micro-computers. We deal with "BIG" micros - 37K Bytes or more, at
least a mini-floppy disk (30K)and usually a video display terminal
and printer. We sell operating systems and related support
software, with occasional applications projects.

The net result is an machine environment with:

(1) Very limited memory
(2) Very limited and slow disk storage
(3) Medium speed but totally unaided

processor 3080/Z30 (no I/O or
auxiliary processors)

(4) Minimal operating system support,
of the CP/M variety. (no protected
anything - memory or I/O)

(5) Very low budget projects, with no or
Minimal institutional support

(6) Absolute reliability requirement
(business software) with very
naive users.

All in all, a rather harsh operating environment. As a result,
most programming is either assembler or assembler. Business
software is done primarily using a rather poor selection of
Basics.

I've been using Pascal as a design language since 1975 when
Pascal - P2 came out, but haven't had a compiler to actuaJly use.
When USCD Pascal came out, I had hopes for it, however it does't
run within our software environment. It is interpretive cnd does
not provide escape to assembly cone when necessary a At that point
I broke down and initiated our "ASP" project. "ASP" (a small/
system Pascal, TM -TSA Software) is a full compiler, and outputs
8080 assembler for use with our 8080 linking assembler. (much to

:z
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most people's amazement, most micro computer assembly
still written with absolute non-linking assemblers.)
detailed in the attached implementation checklist.

code
It

is
is

The discussions herein are
compiler and using Pasc?l in
cases, our own solutions are
suggestions is made.

related to our experience with our
a general system environment. In some
discussec; in others, ? plea for

1 find the current discussion in the popular computing
periodicals abut Pascal, rather amusing; since I see a vast
difference in the place of Pascal vs Basic. Pascal is not a
friendly language, in fact to be so, would fail it's primarily
requirement: To allow the programmer to produce functional,
reliable, maintainable programs. Basic, on the other hand, is
appropriate to an environment where laxity and interactive
processing is more appropriate. The problem as to when a program
crosses the dividing line and how to place it in the correct
environment initially is the critical item, but beyond the scope
of this letter.

Implementation Checklist

The TSA Software 'ASP' (tm) compiler is a minimal
implementation of Pascal. It is intended to be the bottom end of a
line of compilers. 'ASP' - A small Pascal or a systefT\ Pesca]
provides basic functions for system programming and acts as ~
basis for application programming.

D. Date / Version: 79.2.5; ASP/I version xOO.14

1. Implementor: Richard Roth
TSA Software, Inc.
39 Williams Drive
Monroe, Connecticut 06468
(203) 261-7963

2. Machine: 8080 / 280 / 8085 Micro Processor

32K. .64K Bytes
At least one floppy disk
Running CP/m, CDOS, IMDOS, TSA/OS
or any other compatable operating system

4. Distribution: ALPHA test copies only being supplied

3. Configuration:

5. Documentation: 40 pages of test notes, and library calling
sequences, 10 sample programs

6. Maintenance: Not defined yet

7. Major
(A)
(B)

subset of Pascal
All program structures except CASE, WITH
Only scalar variables and arrays.

Pseudo--Structures using 'CONST' offsets
and 'type casting'. Value procedure
parameters only

Standard:

Extensions:
Text file include
External and module declaration
Static data initialization
In-line machine code
String functions: CONCAT, SUBSTR, etc.
Bit-wise boolean on integers

8. Measurements: Compile: 230 line/min. to 8080 Macro assembler
Total: 24 line/min. to linked executable code
10K Bytes for compilier
Execution: Full 8080 machine code
Library size: String- 1600 bytes

1/0- 6200 bytes
Real- 1800 bytes
Genernl- 260 bytes

9. Reliability: Still in development
Rev XOO.OO since September 78
2 Alpha test sites since DeceQber 78

10. Development
Recursive decent technique
Coded in 8080 machine code
Outputs macro's, t?ble driven for different

macro formats of nssembler code
Approximately 70K Bytes of source code

(2K 1ines)
3-4 man-months of super programmer time.

11. Library / Support
Linkable support library for:

Variable length strings
32 Bit / 16 bit integers,12 digit reals
Sequential and block random I/O,recursive coding.

Source file include with some supplied
external declarations

Utilities: Symbol cross-reference, Documentation
comment printer

Interdata

--------
See Perkin-Elmer (change of company name).

Modcomp II & IV

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

Larry D Landis,United ComputingSystems,2525 Washington, Kansas City, MD 64108 reports
that Syd Weinstein (a co-worker) says that the University of Illinois School of Medicine
has a ModComp Pascal. No other details. (78 Nov 17)

Also Eugene N Miya, Pascal Development, Jet Propulsion Laboratory, 4800 Oak Grove Drive,
Pasadena, CA 91103 (213-354-4321) reports that JPL is undertaking an effort to come up
with a Pascal compiler for the ModComp II and IV. (79 Mar 08)

Motorola 6800

------------
Control Systems Inc, Kansas City, KS, seem to have a 6800 version of Pascal.
more information do we have.

Sorry,

Nord-IO & Nord-IOO

-----------------
Terje Noodt

Computing Center, University of Oslo

Pb. 1059, Blindern

Oslo 3, Norway May 14, 1979
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Dear Andy,

Could you please send me another copy of Pascal News n1llRber 13?
In ray copy paces 85 to 94 are missing. ~
1'he work you have done for PUG and Pascal has
I can understand that you feel you've had the
I only pray that PUG doesn't die.

been tremendous -
burden long enough.

We bave noy finished a new version of Pascal for the Nord-10 and
the recently announced Nord-100. A description is enclosed,
together with a copy of the User Manual.

Nord-10 and Nord-100 Pascal

O. DUE/VERSION. 79/04/23

1. IKPLDlENTOR/DISTRIBTJroR/MA.INTAINER.
Implementors: P. Gjerull and T. Noodt,

Computing Center, University of Oslo
Pb. 1059, Blindern
Oslo 3, Norway

Distributor: Norsk Data A. S.
Pb. 4, Lindeberg ghd
Oslo 10, Norway

Maintainer: The iDlplementors and distributor in
collaboration.

2. MA.CHIHE. Nord-10 and Nord-100.

3. SYSTEM CONFIGURATION.Nord-10 or Nord-100 running SINTRANIII.
A Pascal program may use up to 128K of virtual memory.

4. DISTRIBUTION. :Frora Norsk Data A.S. on floppy disks.

5. DOCUMENTATION.User Manual (40 pages) describing use of Pascal
system, restrictions and extensions. Machine retrievable.

6. MAINTENANCE. Norsk Data grade A (highest level).

7. STABDJ.RD. Restrictions: Declaration of file variables in
main program only. MARKand RELEASE iDlplemented instead of
DISPOSE. Extensions: Initialization of main program variables.
Files may be opened dynamically. Separately compiled Pascal
and FORTRANprocedures IllaY be called. Several minor extensions
and utilities.

8. MEASUR»lENTS. Performance comparable to Nord FORTRAN(estimated).

9. RELIABILITY. Good.

10. DEVELOPMENTME'.rHOD. Developed from the TRUNKcompiler.
Produces standard relocatable code (BRF).

11. LIBRARY SUPPORT. A set of external utility procedures to
interface with the operating system.

Perkin-Elmer7/16 (Melbourne)

--------------------------
runningBrinch-Hansen'sIISequential Pascal" }

TELEPHONE
)451844

Wnibttsitpof ;fItiboumt
DEPARTMENT OF COMPUTER SCIENCE

Parkville~ Victoria 305.2

7th June, 1979.

Dear Andy,

I am writing in response to queries in the Pascal User'5

Newsletter concerning Pascal on the Interdata7/16. You and some

of your readersmay be interestedto know that we have had Brinch

Hansen' 5 Sequential Pascal running on our 7/16 since mid-1977.

have included a description of our system in the form of implementation

notes, and will welcome any inquiries that are made as a result of

these notes.

Yours sincerely,

Enc. Joe Longo.

" VERSION:

Brinch Hansen I s Sequential Pascal

IMPLEMENTORS:

JOSEPH LONGO,

DEPT. OF COMPUTER SCIENCE,
UNIVERSITY OF MELBOURNE,

PARKVILLE, VICTORIA, 3105,

AUSTRALIA.

MACHINE:

Interdata 7/16, with high-speed ALU and 64 Kb memory

SYSTEM CONFIGURATION:

Home-grown "Hynos" disk-oriented operating system provides the
host environment,but its support functions can be easily provided
in a stand alone environment.

(/)
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4 DISTRIBUTION:

The original distribution tapes and documentation from which this
implementation has been derived can be obtained from the
distributor for a total cost of $US60.

DOCUMENTATION:

"Sequential Pascal Report", per Brinch Hansen, Alfred C. Hartman,
Cal.lnst.Tech., July 1975 (comes with the distribution tapes and
notes.) "The Architecture of Concurrent Programs J per Brinch
Hansen, Prentice-Hall.

STANDARD:

Sequential Pascal is a subset of Pascal. Some of the differences/
limi tations are:

no "gato" statements (and therefore no "labels")
maximum set size: 128 elements
no nested proceduredefinitions
non-standard input-output: I/O defined at compilation time through

!!prefix proced.ures"

procedure names can not be passed as parametersin procedure calls.

MEASUREMENTS:

The seven-passSequentialPascal Compilercompilesat a rate of
approx. 6 lines per second, but is 30% I/O bound within the Hynos
operating system. The compiler requires a 16~17Kb program space and

l2-13Kb data space.

Code produced by the compileris interpretive. The averageexecution
time of a virtual instruction is about 40 micro-sees.

RELIABILITY :

Very good.

9 DEVELOPMENT METHOD:

Sequential Pascal is an interpretive language developed by
Brinch Hansen for use in writing utility programs for and as
the job-control language of Concurrent Pascal Programs. The
original interpreter was written in POP-II assembly code and
was transferred to the Interdata 7/16 with about one man-month
of effort. Translation of the interpreter from the POP-II into
7/16 assembly code was relatively simple. The difficulty en-
counteredarose from tryingto implementSequential Pascal outside
of its Concurrent Pascal environment. Not only did we have to
make our operating system respond to the system calls as would
Concurrent Pascal, but also we found it necessary to investigate,
at a very basic level, the operations of the Concurrent Pascal
Compiler in maintaining the working environment for program
execution. These operations are transparent to the Sequential
Pascal programs and unfortunately none of this work for implementing
Sequential Pascal on its own is documented by the developers.
Finally, the size of the lnterdata Interpreter is about 4Kb
(compare this to 2Kb for the PDP-ll) but includes all of the
virtual instructions needed for interpreting ConcurrentPascal
code al so.

10 LI BRARY SUPPORT:

One ~f the features of Sequential Pascal is that all library
ro~t1nesare defined as "prefix procedures" at compilation time.
Th1S feature has been used extensively to enable our Sequential
Pascal programs to exploit a number of facilities available in
the host environment. This means that, apart from the basic
procedu::es described in Brinch Hansen's book (see 5 above), all
oth~r 11bra::y routines are entirely implementation dependent.
It 1S conce1vable that this facility may be used to link to
FORTRANprograms,but we have no intentions of doing so.

One of the prefix procedures defined by Brinch Hansen called

"RUN", enables a Sequential Pascal program to execute' another
sequential program. It is not an overlay in that, to the calling
program, it appears. li~e a normal procedure call, but it is a very
useful.method for Ilnk1ng separately compiled programs at
execut10n - rather than at load-time. In fact this is what makes
the running of the seven-pass compi l_fC'Tff"~~ihlp.

Perkin-Elmer 3220 (Champaign)

---
Roger L Gulbranson, Nuclear Physics Research Laboratory, Unlversity of Illinois, 23
StadiumDrive, Champaign, IL 61820 (2l7-333-3l90) reports that he is writing data
acquisition software (to perform at a rate of 10000 samples/second) on his new 3220
written in Concurre~t Pascal. He will also be improving the efficiency of the kernel aod
the Pascal compiler s code generator.

~~~~-'~~-"~~~::.."::~~: =t\ GOLDEN RIVER
LEADERS IN ELECTRONIC INSTRUMENTATION (( COMPANY LTD

Dear Andy, 17 July 1979 TelfordRoad Sicester Oxfordshire England OX60UL
Telephone,Sicester (086 92) 44551

Having read your letter in Pascal News No.13, I am loathe to
write,adding to your load, but perhaps the enclosed brochure
of our Pascal Compiler for the RCS 1802 Microprocessor will
be of interest to your readers.

The language was developed by our Company in response to
our own needs for an easy to use high-level language at
present not available with the 1802 Microprocessor.

We intend marketing the compiler, which requires use of
RCA's full development system, on a World wide basis,
through direct sales and via distributors. If any of your
readers are interested in either purchase or distribution
agreements, we would of course, be pleased to hear from them.

The Compiler is priced at £1190-00 complete with
documentation.

M. J. DALGLEISH
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{ Oxfordshire }

O. DATE. 1979 July 17

1. DISTRIBUTOR. Golden River Company Ltd, Telford Rd, JHce':itl-:'r~ Ox;'oJ(r\-,',j ., '1'.:;, 'V",

'bghod. (08692-44551}

2. MACHINE. RCA 1802 DevelopmentSystem.

3. CONFIGURATION. 20k RAM, CDP18S Dual floppy drives, RS232-compatible terminal.

4. DISTRIBUTION. 1190 pounds sterling for licence of nominated
Distribution medium: floppy disk.

aya tern only.

5. DOCUMENTATION. PrintedUser Manual (not machineretrievable}.

6. MAINTENANCE. For forseeablefuture.

7. STANDARD. Pascal subset
variant records, no binary 1/0,
declarations, 64-element set
implemented.

implemented. No reals, enumerated or subrange types, no
no integer or real ilo to text files, no nested procedure
limit, maxint=32767, no file declarations, packed not

8. MEASUREMENTS. Compiles in 17k bytes, run-time support requires 2-3k byte kernel. No

speed given.

9. RELIABILITY. Not known.

10. DEVELOPMENTMETHOD. 3-pass compilerwith intermediateresultsto disk.

11. LIBRARY. None specified.

Siemens 7-748

-------------
See also Zilog Z-80 (Darmstadt) entry

Southwest Technical Products SWTP6800

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

7th June, 1979 I~
ucidcl~a

'=

oosteinde223 voorburg
telephone070.862387

bank: a.b.n. voorburg

aocount 516610384

registration no. 86871

the hague chamber of commerce

Dear Sir

Please include the enclosed CheckList in your next

NelUsletter.

Sincerel y,

Dr. N.W. Bennee

P-6BDD PASCAL - CHECKLIST FOR PUG NEWSLETTER

O. DATE/VERSION

Version 1 released May 1979.

1. IMPLE~lENTOR/DISTRIBUTDR/MA INT AINER

Lucidata,
Oosteinde 223,
Voorburg,
Holland.

2. MACHINE

South-West Technical Products 6800 or equivalent.

3. SYSTEM CDNFIGURATIDN

Mini floppy disc lUith 12K + 4K bytes memory as a minimum
configuration, using the Technical Systems Consultants
mini FLEX or FLEX 2 Operating System.

4. DISTRIBUTION

Lucidata.
The cost is 300 Dutch Guilders (approx. 15D US dollars)
for the compiler, the run-time system, utilities and
demonstration programs on a floppy disc, together lUith
the documentation.

5. DOCUMENTATION

User manual. (Not machine retrievable).
Gives details of the PASCAL subset, sufficient information
on the run-time system to permit building of customised/
specialist systems, and specimen programs. A list of
PASCAL books is included, and the address of PUG:

6. MAINTENANCE

Matters requiring attention should be reported to Lucidata.
Subsequent releases lUill include any corrections IUhich may
be necessary.

7. STANDARD
Version 1 is a self-compiling subset of PASCAL. Principal
omissions are records and pointers, with certain restrictions
on type declarations. Version 2 (planned for late 79 release)
will include mare features.

8. MEASUREMENTS

Compilation speed: depends on the amount of memory in
the configuration, but is independent of program size.
A page mode (lIIhich is about half as fast as normal
mode) is invoked automatically if there is insufficient
memory for any program (e.g. the compiler) and its
stack space.

Speeds measured for self-compiling the compiler on a 111Hz
system lUith SWTP MF-68 dual floppy discs are as follolUs:

32K bytes : 78 characters/second (130 lines/minute)

(/)
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24 + 4K

20 + 4K

16 + 4K

44 characters/second

42 characters/second

32 characters/second

74 lines/minute)

70 lines/minute)

54 lines/minute)

Execution speed: finds all 92 solutions to the Eight queens
problem in 58 seconds, using the recursive alogrithm given
in "Algori thms+Data Structures=Programs", by N. Wirth.

Execution space: between 3K and 4K bytes for the run-time
system, depending on the number of different P-codes to
be executed, plus space for the P-code instructions for
the programs - typically 12 bytes per line of source
PASCAL, plus stack space.

9. RELIABILITY

So far, excellent - but insufficient use by non-professionals
to make a meaningful claim.

I). DEVELOPMENT METHOD

Two pass recursive descent compiler which generates
P-code in fixed. length 4 byte format, executed by the
run-time system. Bootstrapped up from a much smaller
subset of PASCAL.

11. LIBRARY SUPPORT

Separately assembled routines may be linked in.

Sperry-Univac V77 (Irvine)

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

Sperry Univac Minicomputer Operations has announcej 3:1'UfIltt. a uljlti-task operating system

for V77-BOO & V77-600 minicomputer systems, supports Pascal as a component. Prices seem
to be $6000 for Summit and $2000 for Pascal.
Write to Sperry Univac Minicomputer Operations, 2722 Michelson Drive, Irvine, California

92713 (714-833-2400 X536) or London, NWI0 8LS, England or 55 City Centre Drive,
Mississauga, Ontario LSB IM:4, Canada.

Iandy Radio Shack IRS-80

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

A UCSD Pascal System has been announced by FMG Corporation (PO Box 16020, Fort Worth TX
76133 Phone: 817-294-2510) for the IRS-80. The package costs $150 and requires a 48k
system with two disk drives.

Texas Instruments 9900

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

Iicam Systems (10100 Santa Monica Blvd, Suite 862, Los Angeles, CA 90067, Phone
213-552-5328) have announced a vergl,)o of Pascal for the II 9900. Our blurb from Michael
Badjioannou was not in the form of a checklist and contained no technical details.

Univac

See Sperry-Univac

Zllog Z-80

----------

Zilog have announced 2-80 Pascal at $950 fr'11!l 7.i.1.og -\1: t0140 :"l')b Road, Cupertino,

California 95014. Very little more is known at PUG HQ.

See also Intel 8080 (SVA, Microsoft).

Zllog Z-80 (Ithaca Audio Pasca1-Z)

Ithaca Audio, POBox 91, Ithaca, NY 14850 (607-257-0190) have
compiler for the Z-80, and the fastest Z-80 Pascal ever Co;
The compiler requires the Ithaca Audio K2 operating system and
native assembly code for the 2-80, which has to be assem.~li<d
Price: $175.00; distribution: 8" K2 floppy disk.

announced "the f lrst Pascal
110Wready" (Byte, 79 July).
48k memory. The output is
thrDqg;',

"
'.1, ,', I~

Zilog Z-80 (Darmstadt)

The following letter W'as received by a PUG member on 79 Feb 5, from Dipl-Ing M. Becker.

In8l1M fOr Theoretl.che InformaUk

Fachbere/ch Informatik

Dipl.-Ing. M. Becker

Techni.rche Hochschule

Darmstadt
6100 Darmstadt,

StIll'u1ll~Qtt:t J2tMagdalenenstraBe 11

Telelon (06151) 163 411

PASCAL Users Group
c/o Judy Mullins
Mathematics Oeoartment
The University

Southampton S09 5NH

D21um

5.2.1979

Dear Mrs Mullins,

I would like to inform you of a PASCAL-Compiler which is running

on the following machines: IBM 370, SIEMENS 7.748, OEC POP 11
and POP 15. Last year we finished the development of a compiler

and cross-compiler for Z 80-Minicomputers.

In some sense our system is portable and therefore it might be of

interest for other people. If you are interested in further

information concerning this system please write to

Technische Hochschule Oarmstadt

Institut fur Theoretische Informatik

MagdalenenstraBe 11

o - 6100 Oarmstadt

Yours sincerely

Zllog Z-8000

-----------

See Intel 8080

:z



POLICY: PASCAL USER'S GROUP (79/09/01)

r Purposes: Pascal User's Group (PUG) tries to promote the use of the programming
language Pascal as well as the ideas behind Pascal through the vehicle
of Pascal News. PUGis intentionally designed to be non-political, and
as such, it is not'an "entity" which can take stnads on issues or
support causes or other efforts however well-intentioned. Informality
is our guiding principle; there are no officers or meetings of PUG.

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.

Membership: 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-PURPOSECOUPON 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
succe~sfully 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.

Pascal implementations exist for more than 62 different computer systems,
and the number increases every month. The Implementation Notes section
of Pascal Newsdescribes 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, $7.90.

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 Group is each individual member's group. We currently have more than
3357 active members in more than 41 countries. This year Pascal News is
averaging more than 120 pages per issue.
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