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POLICY: PASCAL NEWS (Jan. 83)

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

Purpose: The Pascal User's Group (PUG) promotes the use of the programming language Pascal as
well as the ideas behind Pascal through the vehicle of Pascal News. PUG is intentionally de-
signed to be non political, and as such, it is not an "entity" which takes stands 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.

Anyone can join PUG, particularly the Pascal user, teacher, main-
tainer, implementor, distributor, or just plain fan. Memberships from
libraries are also encouraged. See the COUPON for details.

. Pascal News is produced 4 times during a year; January, April, July October.

Membership:

· ALL THE NEWS THATS FIT, WE PRINT. Please send material (brevity is a virtue) for Pascal News single-
spaced and camera-ready (use dark ribbon and 15.5 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 - explains the way we do things (ALL-PURPOSE COUPON, etc.)

EDITOR'S CONTRIBUTION - passes along the opinion and point of view of the editor together with changes
in the mechanicsof PUGoperation,etc.

APPLICATIONS - presents and documents source programs written 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 installations, 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, implemen-
tors, distributors, and documentors of various implementations as well as where to send bug reports. Qualitative
and quantitative descriptions and comparisons of various implementations are publicized. Sections contain
information about Portable Pascals, Pascal Variants, Feature-Implementation Notes, and Machine-Dependent
Implementations.

VALIDATION SUITE REPORTS - reports performance of various compilers against standard Pascal
ISO7185.
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The Pascal Newsletter is published by the
Pascal Users Group, 2903 Huntinaton Rd.,
Qeveland, Ohio 44120. The Pascal Newsletter
is a direct benefit of membership in PUG.
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regular, other forms of membership please in-
quire. Inquiries regarding membership should
be sent to the above address. Newsletter cor-
respondence and advertising should be sent to
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Advertising Rates: $300.00 Fun Page. Please
live your preference of magazine location: front,
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Hello,

Well, this is the third issue I am involved with and
there have been many changes. I would like to write of
Pascal first. .

Pascal has enjoyed a jump in attention in the last
year. One reason is that there are Pascal compilers
available for many machines and, I am tempted to say,
they are available for any machine. Most of the major
main frames have Pascal either directly or from a third
party.

One step down in size, I know of only one machine,
the Tandem computer which is without a Pascal imple-
mentation. A Tandem representative here in Cleveland
informed me they have a language called "TAL" and
in many cases will execute a Pascal program with no
changes.

A couple more steps down in size are the small Dig-
ital Equipment machines and compilers are available
from about four sources. IBM has the Display writer
and Datamaster. These were released without our lan-
guage, but in the last year, UCSD Pascal has been made
available through IBM. Apple Computer has been a
strong and long supporter of Pascal. TRS 80 has UCSD
Pascal.

The smallest machine with Pascal is the TI 99/4A.
In this size, Commodore has promised Pascal for this
summer on the "64" and "128" machines.

The small computer, that is, the home computers
and small business computers, have exceeded $10 mil-
lion in sales. This is according to Future Computing, a
Richardson, Texas research firm.

With a guess, I would say that Pascal is imple-
mented on at least 25% of these machines. If only 1%
of these were being used to learn and program Pascal,
then 25,000 people are presently involved. This is a lot
of people looking for the best books from which to learn.

I am making an appeal to our members to submit
comments and reviews oftext books so that we all may
benefit from your experience. I get caIls from authors
requesting information on Pascal. To these people, the
best I can do is to send complete sets of Pascal News!
With your comments and criticism, perhaps we could
influence future text books.

Herb Rubenstein of Budget Computer in Golden,
Colorado has sent a small article from Popular Com-
puting. It seems that advanced placement test in com-
puter science will use structure programming and the
Pascal language. These tests allow up to one year of
coIlege level credits in computer science. The author of
this article, Dan Watt, believes that the choice of Pascal
in the testing may lead to Pascal as a defacto standard
in high schools preparing students for coIlege. Let me
quote the last paragraph:

"This situation illustrates the power of the.
testing establishment to influence the lives of stu-
dents and teachers. Although the vast majority of
high schools now offer Basic as the standard com-
puter language for most programming and com-
puter science classes, this action by the College
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Board may lead to the establishment of Pascal as
a defacto standard for high school teaching and
spawn an entire mini industry of curriculum to
meet the new requirements. It may also offer sig-
nificant school marketing advantages to micro-
computer companies that already support Pascal
- such as Apple, IBM and Texas Instruments."

I would like to see comments from you regarding
this use of Pascal in a rite of passage.

In this issue, you will find a reprint of Dr. SruIly
Blotnick's column from Forbes magazine. I like this
column because of the clever way he has made our
economy dependent on you learning Pascal.

I enjoy Forbes magazine. They emphasize com-
mon sense and iIlustrate proven business practices.
Forbes also takes a pulse of industries, and small com-
puters is a fast growing industry. In a column called
"Technology", edited by Stephen Kindel, on March
28, 1983, he noted that 2% of the households in the
U.S.A. own computers of one form or another. There
had been predicitions of 40% of households by 1990.
This has been reduced to 20% in 1990 because there
doesn't seem to be software that is useful in households.

Mr. Kindel ends this article with a quote from Sey-
mour Papert, an MIT professor:

"The real purpose of learning how com-
puters work should be to improve human logic and
thought processes, to make people more creative,
not simply more dependent on machines."

Maybe this would be a good issue to review the
tools available in our back issues. This issue contains
the APL scanner. I am embarrassed to print this, not
because of the program's quality, but because it was
submitted four years ago. Well, no time like the present.

In issue # 17 (yeIlow), Arthur Sale submitted "Re-
ferencer", a procedural cross reference. This program
provides a printout of the heading of each procedure
and function with indentation showing nesting. In issue
#25, Mr. Yavner has improved on this program with
"A Better Referencer" . Mr. Yavner claims that Pascal
News has been his sole source of instruction in Pascal.
I believe this is a compliment to Andy Mickel and Rick
Shaw for their efforts to maintain this newsletter. We
should also thank our contributors, Mr. Sale for in-
stance, for outstanding generosity. These people will
appreciate your complements, criticisms and gifts of
money. (Ho! Ho!)

Andrew Tandenbaum, in issues 21 and 22/23, pro-
vided us with "The EM} Compiler". This is a good look
at all that is necessary for a pseudo 32-bit machine pas-
cal compiler.

Th~ UCSD Pascal Project started with a 16-bit
pseudo machine portable compiler. It was called P4 out
of Zurich, Switzerland by Vrs Ammann, Kesav Nori
and Christian Jacobi. I mentioned this because it has
been published with critical commentary by S. Pem-
berton and M.C. Daniels in 1982. It is presented as a
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case study of compiler design and is very interesting to
read.

.. Pascal Implementation
S. Pemberton and M.C. Daniels
Ellis Horwood Limited Publishers
Distributed by:

John Wiley & Sons
60S Third Avenue

- NY, NY 10016
USA

In #21 you will find Jeff Pepper's fine implemen-
tation of extended precision arithmetic.

Nicklaus Wirth, Pascal's creator, wrote Pascal S
and we have it in # 19 (mislabeled # 17). This is a subset
of Pascal and was intended as a teaching aid.

Also in # 19 is a Lisp interpreter written in Pascal.
"MAP", a Pascal macro preprocessor for large

program development, is published in # 17.
Issue # 16 contains the Validation Suite version 2.2.

This is the compiler checker that Arthur Sale and Brian
Wickman have now revised to version 3. This new ver-
sion is available by using the Validation Suite coupon
in the rear of this issue.

"Prose", a text formatter, by John Strait is the ma-
jor program available in # 15. A disclaimer in the in-
structions manual admits that it doesn't do everything,
but I must say, it has a lot of capability.

In # 13, two programs were printed that performed
the same work. A sort of "Battle of Algorithms".
"Pretty Print" and "Format" used any Pascal pro-
grams as input and printed it in a consistent style.

For those of you looking for other Pascal periodi-
cals, there are four of which I know. "Pascal Market
News", 30 Mowry Street, Mt. Carmel, CT. 06518. This
is a nice quarterly for $9.

Another quarterly for Oregon Software users is the
"Pascal Newsletter". Maybe this is too narrow in con-
tent, but you will know what Oregon Software is up to.
Their address is 2340 SW Canyon Rd., Portland, OR.
97201.

A very slick magazine with good design is .. Journal
of Pascal and Ada." You can contact them at West Pub-
lishing Company, 898 South State Street, Orem, UT.
84057. The cost is $14 for six issues.

The USUS News and Report is more a system
user'sjournal, but the system is based on Pascal. They
also have a software library, seventeen floppy disks full,
and all in source code and written in Pascal.

Now to the business of Pascal News. Pascal News,
as the Pascal periodical granddaddy published since
January 1974, has had its ups and downs. In 1979 our
circulation was 7,000; now it is 3,600. Our biggest prob-
lem has been irregular publication. I am committed to
four issues this year and I am considering six issues next
year. I believe that regularity will supply us with growth
and members and more software tools.

As I mentioned in the last issue, PUG (AUS) has
stopped and I, in the USA, have taken over their area.
Unfortunately, they have not sent me their mailing list
and I fear that I have lost touch with our members there.
This issue will be sent to those members listed as of
1979 and I hope they will "spread the word" and the
subscription coupons!

Open Forum
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Our PUG (EUR) has performed very nicely and I
thank Helmut Weber and friends for their good work.
But they have a problem concerning money. They have
not charged enough for subscriptions and were pressed
to send our #24. As a result, I will mail all issues di-
rectly and I hope you will not be inconvenienced. Please
keep in touch with them as they are a strong group.

I have saved the worst for last. In November, 1982,
I sent 300 copies of issue #24 to Nick Hughes in care
of PUG (UK), Post Office Box 52, Pinnen, Middlesex
HAS 3FE, United Kingdom. Using the phone number
866-3816, the air express shipper delivered these issues
by mid-November. All well and good. The issues ar-
rived before the cover date with plenty of time to post
them to our English members. I called Nick at this num-
ber many times, but spoke to him only after many
months. It was late April and I asked if I should use the
same procedure in shipping #25 to him.

Nick said that the issues arrived properly and that
method was efficient but wanted to know what was in
#25. He told me that he did not like issue #24 and from
the sound of it, did not like issue #25. He had disliked
#24 so much, he decided not to send any of them out.
Need I say more?

Nick will not supply his mailing list so I am sending
this issue and #25 directly to the members of record in
the United Kingdom as of 1979. If you feel a need to
find out why Nick Hughes did not like issue #24 or
would like to see it yourself, please call or write Nick
at the above address and ask for your copy. He has 300
and I am sure he can spare one.

As a result of these difficulties, I will receive and
service all subscriptions from here in Cleveland, Ohio.
From now on, there will be only one person to blame
if you have a complaint.

As of this issue, a year's subscription is raised in
price to $25 a year and $50 for three years. These rep-
resent two sets of costs; production and organization.
Production costs are typesetting, printing and mailing.
Other activities of production are editing, reviewing,
quality assurance and formatting. These tasks are per-
formed by "yours truly" and presently I do them for
free. (I'm real smart!)

Organization is a cost of servicing you and other
members satisfactorily. This includes collecting and re-
viewing the mail, depositing checks, updating the mail-
ing list, sending back issues to fill new subscriptions and
sending sets of previous years back issues. In order to
do this correctly, and in a timely fashion, I don't do it.
I pay a firm to perform "fulfillment" and it takes one
or two days per week. This cost is small compared to
the bad feelings generated if not done correctly and
quickly.

These are costs of which you are totally respon-
sible. This newsletter has been a beneficiary of volun-
teerism. There are no volunteers now (save me). In many
magazines, advertisements will pay for all production
and organizational costs plus provide profits, some-
times large profits.

The cost ofafull page ad in Byte or PC or PC World
is over $2,000 and these are publications with 500 pages!

Now we may be able to keep our costs down and
publish more often if we accept advertising. Three
hundred dollars per page is not expensive. I will pursue
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advertisers and I am asking for your help. If you are
writing a book, have your publisher advertise with Pas-
cal News. If you are making software packages, influ-
ence your boss in the virtues of an ad in Pascal News.
If you manufacture or sell computers, sell your product
from the pages of Pascal News. This is the oldest Pascal
publication and, I proudly say, the most influential.

This newsletter help spread Pascal and our mem-
bers were most influential in the standard efforts.

I believe Pascal News' new mission is to enable
Pascal to be taught in the easiest way. This is in many
forms. For instance, reviews of books and texts, dis-
cussion of what features to teach first as a foundation,
how to teach advanced courses, discussions of exten-
sions or standard program tools to include in every well
written program as it is appropriate.

By the way, Andy Mickel tells me that the "Pascal
User's Manual and Report" by Jensen and Wirth has
sold 150,000 copies in 1982. This is interesting consid-
ering that in the previous seven years, it sold 175,000
copies. A very sharp jump in interest.

A new text book has been sent to me, "Pascal" by
Dale/Orshalik, 1983 DC Heath. A nice title, short and
to the point. The preface states a philosophy that I would
like you to comment on.

"In the past there have been two distinct ap-
proaches used in introductory computer science
texts. One approach focused on problem solving
and algorithm design in the abstract, leaving the
learning of a particular language to a supplemental
manual or a subsequent course. The second ap-
proach focused on the syntax of a particular pro-
gramming language, and assumed that the
problem-solving skills would be learned later
through practice.

We believe that neither approach is ade-
quate. Problem solving is a skill that can and should
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be taught - but not in the abstract. Students must
be exposed to the precision and detail required in
actually implementing their algorithms in a real
programming language. Because of its structured
nature, Pascal provides an effective vehicle for
combining these two approaches. This book
teaches problem-solving heuristics, algorithm de-
velopment using top-down design, and good pro-
gramming style concurrently with the syntax and
semantics ofthe Pascal language. "

One of the letters mentions high resolution graph-
ics. I know of two texts that use Pascal as the illustra-
tive language of their algorithms. They are "Principles
of Interactive Computer Graphics" by Williams New-
man and Robert Sproull, 1979 McGraw-Hill and "Fun-
damentals of Interactive Computer Graphics" by James
Foley and Andries Van Dam, 1982 Addison-Wesley.

Two notes from members:
Steven Hull of Campbell, California, received a

notice from me that #22/23 had been returned to us be-
cause the postal service will not forward bulk mail. His
reply:

"I guess this will teach me to move from
Lakewood (a suburb of Cleveland, Ohio). Didn't
know bulk mail wasn't forward able. The Postal
Diservice has been re-routing every piece of junk
mail for a full year. . . I might have to file suit to
stop it all!

And from Eric Eldred of New Hampshire who re-
warded Pascal News with a three year subscription and
dutifully filled the coupon with name and address and
arrived at a request for "Date". Eric filled in "No!
Married!". Thanks Eric, I needed that!

Charlie

Open Forum



To Charlie Gaffney,

I'm glad you have taken on Pascal News. I hope
it works.

Perhaps, I should say what I would like to see pub-
lished in Pascal News. The most valuable things are
I) Tools, and 2) Info on the various implementations.
In my job we are using many computers. It is very help-
ful to know which compilers work well, meet stand-
ards, and produce efficient code. Apple Pascal is nearly
bug free, and works as specified (with UCSD quirks).
IBM Pascal VS is good - extensions are large pre-
senting conversion problems if they are used. It has a
good interface to FORTRAN. VAX Pascal is plain va-
nilla, appears to work well but we have not tested it in
difficult situations. HP Pascal 1000 works fine but does
not have a stack architecture and seems to compile
slowly. Recent tests on HP Pascal 1.0 for the HP 200
computers seem to indicate it derives from UCSD al-
though it is a native code 68000 compiler. It seems to
work very well. We are interested in Pascal for the Data
General Eclipse.

Good luck,
Dennis Ehn

215 Cypress Street
Newton Centre, MA 02159

Gentlemen:

Would you be so kind as to send information on
the Pascal User's Group (PUG) and its official publi-
cation Pascal News. Recently we have acquired a mi-
crocomputer Pascal compiler and are very much
interested in keeping up with current developments in
Pascal.

Our system is based upon a SouthWest Technical
Products Corporation S/09 computer, running the
UniFLEX Operating System (similar to UNIX). If spe-
cific information is available for this unit, please let us
know.

Additionally, the college has several (approxi-
mately 18) Apple computers which are capable of run-
ning the UCSD Pascal System. Once again, any special
information here would be very helpful.

We look forward to hearing from you and hope that
we can make a positive contribution to the Pascal User's
Group.

Yours Truly,
Lawrence F. Strickland

Dept. of Engineering Technology
St. Petersburg Jr. College

P.O. Box 13489
St. Petersburg, FL 33733

Dear Sir,

Ijust received issue number 25 of Pascal News and
was surprised to find an implementation note for our

Open Forum

Pascal compiler. What makes it surprising is that to the
best of my knowledge I have never sent in an entry t and
the information provided is about a year and a half out
of date.

In case you would like to provide your readers with
valid information, I have enclosed an implementation
note for the currently available compiler. I have also
enclosed a copy of the ISO validation suite report from
our language manual.

Work is currently being done on moving this com-
piler to the 68000 family of processors and should be
available by the end of 1983.

On another note, I have received issues number 21,
22/23, and 25, but not issue 24. I am also enclosing a
check for a 3 year membership - please see if you can
determine what happened to number 24.

Sincerely,
Robert Reimiller

Owner, OmegaSoft
5787 Brandywine Ct.
Camarillo, CA 93010

December 1, 1982

I hope the letter referring to the possible end of the
P.U.G. is wrong! I can be of some help if needed.

Allen Duberstein
Pine Instrument Co.

3345 Industrial Blvd.
Bethel Park, PA 15102

January 10, 1983

Dear Mr. Gaffney:

Enclosed is a check covering both the remailing
cost of Pascal News #24 ($5) plus my membership re-
newal for two years ($18).

My apologies for getting out of synchronization with
the Pascal Users Group. As the post office informed
you, I recently moved to the address noted. Frankly, I
hadn't received a Pascal News in so long that I simply
forgot about it. It appears that I won't miss any issues
-the enclosed All-Purpose Coupon is from issue #23.

Interestingly, after a long period (3 years) of not
using Pascal, it looks like I will be using it once again.
We have a couple of Convergent Technologies work-
stations in my office. These are very nice 8086-based
machines; Burroughs sells them as the B-20s, and NCR
sells them as WorkSavers. We will probably be getting
a Pascal compiler, and I am looking forward to getting
back into Pascaling in the near future.

Sincerely,

Read T. Fleming
144 Irving Avenue #B-3

Providence, RI 02906
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November 30, 1982

I was surprised and pleased to receive issue num-
ber 24 of Pascal News. Thanks for taking it over. I do
have one question, however, which you might be able
to help me with. What year is it? My address label in-
cludes [82] on it but the previous issue I received was
dated September, 1981. I notice that this issue is dated
January, 1983. Should I send in another year's sub-
scription money now? What happened to 1982? I never
have managed to figure our Pascal News' subscription
scheme. Maybe a note in the issues towards the end of
a year saying "if your address label says [82] it's time
to send in a renewal" would help.

Thanks for your help.

Richard Furuta
Computer Science, FR-35
University of Washington

Seattle, WA 98195

8 February 1983

Dear Sir,

I received your notification of renewal in the mail
yesterday. I am slightly concerned that you may not
have received the check which I mailed to you in De-
cember. I hope that it has only been a slight mix-up,
and in fact, my subscription has been renewed for 3
years, as I requested.

I am currently using the Pascal implemented by
Microsoft for the IBM Personal Computer. It has some
non-standard features which were provided in order to
allow programmers to access the full capabilities of the
machine. This implementation is quite flexible, and was
designed to allow users to produce systems programs,
as well as application programs.

The greatest shortcoming to this product, how-
ever, is its lack of usable documentation. Even some-
one like myself, who has been programming in Pascal
for 8 years, has difficulty in trying to locate the appro-
priate material in the 'reference manual'. Once this is
overcome, the user is able to use this version for the
production of some very powerful software.

I continue to look forward to the delivery of your
fine newsletter. I enjoy the articles, and realize how dif-
ficult a task you have. Keep up the good work.

Regards,

Robert A. Gibson
1609 Lake Park Dr.
Raleigh, NC 27612

November 30, 1982

Pascal is being used for process control of laser
trimming systems. We use Oregon Software Pascal.

Barbara Huseby, Training Dept.
Electro Scientific Industries

13900 N.W. Science Park Drive
Portland, OR 97229
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March 3, 1983

Dear Mr. Gaffney:

I'm writing to let you know why I am not renewing
my subscription to Pascal News. The main reason is
that the price is now too high for the utility of the prod-
uct (at least to me). I appreciate your efforts to keep
PUG and Pascal News going, but I'm afraid they may
have outlived their usefulness. Pascal is not really in
need of promotion as it was when PUG was formed.
The Journal of Pascal & Ada may be an appropriate
successor.

As a long-time subscriber and occasional contrib-
utor, I wish you luck in your efforts.

Richard Leklanc
Assistant Professor

Georgia Institute of Technology
Atlanta, GA 30332

January 7, 1983

Hang in there, Charlie!

Andy Mickel
106 SE Arthur Avenue

Minneapolis, MN 55414

December 9, 1982

Dear Sirs:

Could you provide us with information on mem-
bership in your organization, both personal and insti-
tutional, as well as the subscription cost of your journal.

We are also interested in a rigorous comparison of
the various PASCAL versions implemented by mini and
microcomputer vendors. Do you know of any such
comparative research? We are making plans to offer
Advanced Placement Computer Science in the fall term
of 1983, and wish to select an effective computer.

Very truly yours,

Charles McCambridge
Director

Instructional Materials Services
Niskayuna High School

1626 Balltown Rd.
Schenectady, NY 12309

December 25, 1982
Merry Xmas! Good luck, Charlie! Is your "acqui-

sition" of PUG a sign that PUG and USUS will some-
day merge? I'm not sure I'd like that, but let's see.

Jim Merritt
P.O. Box 1087

Morro Bay, CA 93442

December 24, 1982

Please s~nd me information on joining the Pascal

Open Forum



User's Group, I am a software project engineer at Gen-
eral Electric in Syracuse. I am currently in the process
of selecting a high level language for internal program-
ming of a 1024 x 1280 resolution raster display. Pascal
is the leading candidate, therefore, I am very interested
in the latest information regarding the language which
I feel a user's group could provide.

My interest does transcend my work however as I
do own a Commodore SuperPET which includes the
University of Waterloo software package consisting of
Pascal, APL, Fortran, Basic and a 6809 Assembler.

Sincerely,

Douglas W. MacDonald
4303 Luna Course

Liverpool, NY 13088

2/5/83

To Whom It May Concern:

I just received your notice to inform me that my
membership is about to expire and that I should renew
now.

I would like to tell you that I would consider re-
newing if I could be assured of getting my money's worth
- this time!

When I first joined in 1981, I didn't hear from Pas-
cal News for almost a year. Then a few months ago, I
received a second issue, but that's been it.

Now I am a convicted Pascaler. I understand the
difficulties of operating a non centralized club, but $20
should buy some kind of organization for things I feel.

Can you assure me of a better value this time
around?

Cordially.

David Abate
Micro People

116 S. Bowdion St.
Lawrence, MA 01843

P.S. Question: Do you intend anything on UCSD-Pas-
cal? This is my greatest interest.

7 January 1983

Hi,

This is a note in a bottle to: I) find out if you're still
out there, and 2) what's happening with Pascal. It
doesn't seem to be taking the bite (or is that byte) out
of Basic I thought it would.

We will start covering Pascal as soon as we have
finished Basic programming - about five weeks from
now. The extension program from Hocking Technical
College in Nelsonville has provided seven Apple II and
Apple III computers and two printers. By the end of the
year, they will have installed a winchester disc and either
a modem or a microwave link to their main campus
computer. We'll need it by then to cover the Cobol and
Fortran IV programs we'll be writing.

Most of my practical computer experience is in as-
sembler language. I used it at Cincinnati Milacron's

Open Forum
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Process Controls Division (Maier's of the controls for
the T3 Industrial Robot). .

I am interested in any literature you have to send
me. In particular, I would like the titles of the books
you consider best for teaching Pascal - either on the
Apple II or on computers in general, Apple, Inc., sent
me the Pascal Reference Manual Gust a bit or a nibble
over my head). I've also read copies of the OOS 3.2
Reference Manual and their Basic Programming Man-
ual. I covered all these before classes started and wound
up tutoring two other student/inmates,

Sincerely,

Brian Appleman 166-767
15802 St. Rt. 104

P.O. Box 5500
Chillicothe, OH 45601

P.S. If you need more on my background, just ask.

83-02-24

Dear Charlie:

I am a member of PUG (AUS) which hasjust folded,
and I would like to re-enroll through PUG (US).

I don't share Arthur Sales view that PUG and PN
have no purpose now that there is an ISO standard. The
world still needs cheap, good software and PN (in a
modest way) supplies some of it. Also, some organi-
zation is needed to defend and develop good program-
ming language and style.

PUG (AUS) says I have a credit of 12 (old) issues
and that the funds have been sent to you. Please will
you accept my re-enrollment and advise me how many
(new) issues I am now entitled to?

Finally, I, and I'm sure, many others appreciate
your offer to keep PUG/PN going.

Thanks again.

Yours sincerely,

Peter Edwards
40 Davison St.
Mitcham, Vie.
Australia 3132

December 3, 1982

Best wishes in this venture, Charlie. I agree that
Pascal News and P.U.G. are worth saving.

John W. Baxter
750 State Street, Apt. #224
San Diego, California 92101

February, 1983

You people have ripped me off for the last time!
By your own back order form (attached) you show

that my renewal in 1981 paid for 3 issues mailed in 1982.
But then, WHAT OF MY RENEWAL PAID IN 1982?
ONLY ONE ISSUE #24 COUNTS??? AND THAT
HAD TWO PREVIOUSLY PUBLISHED PRO-
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GRAMS!! (That is, programs I had ALREADY re-
ceived.) If you ran a decent organization, you'd make
my 1982 renewal count for 1983 also.

David S. Bakin
Softech Inc.

360 Totten Pond Road
Waltham, MA 02154

December 24, 1982

We're indebted to you, Charlie!

Wayne N. Overman
3522 Rockdale Ct.

Baltimore, MD 21207

February 17, 1983

Dear Mr. Gaffney,

I am one of those folks who does not have a cur-
rently correct address with Pascal News.

Enclosed is a check for $5 for a copy of issue 19
which was returned to you.

Thank you on behalf of all the members of the user's
group for the effort you are putting out. It is very much
appreciated.

Tom Bishop
P.O. Box A

Kenmore, WA 98028

March 14, 1983

Dear Sir or Ms.:

We plan to offer Pascal at our school. I would ap-
prec~ate receiving information on your group and, if
possIble, a sample copy of Pascal News.

Any suggestions or information you could send
would be appreciated. We are particularly concerned
that the new Apple 2-E does not support Pascal with
one disk drive. We had hoped tht UCSD Pascal with
one drive would work on the Apple 2-E.

Thanks for your help.

Sincerely,

Harold Baker
Director, Computer Science

Litchfield High School
Litchfield, CT 06759

February 11, 1983

H .,I.
Here's my renewal. I really enjoy Pascal News and

have been upset about what has happened with it the
past 18 months or. so. It has been of substantive value
to me, particularly in the area of the style of Pascal cod.
ing among the community that have submitted articles.

I would like to see more articles on Modula 2,

8

Wirth's follow on to Pascal and Ada in parallel. To me,
this would seem a way of keeping PUG alive as well as
providing a growth path to these languages for Pascal
programmers.

I use Pascal/VS extensively at work and I have
found its extensions the best of any other Pascal com-
piler for S/370 compatible machines. Almost all of its
extensions are within the "spirit" of Pascal and uses a
very good extension to STRING data. Of particular
convenience is its READSTR and WRITESTR func-
tions (they are procedures actually -unfortunately). I
force the concept of function upon them by embedding
their invocation within a function when required.

I never received issues 20 and 21 of Pascal News
during the confusion, although I did mention this at
times. I would certainly purchase them separately, but
I am not prepared to purchase two sets to get them.
Please advise.

Thanks for your work,

Bob Dinah
630 Alvarado St. #207

San Francisco, CA,94114

November 12, 1982

Dear Pascal User's Group:

The only source of information that I have on the
Pascal User's Group came from "The BYTE Book of
Pascal", according to an article written by Kenneth
Bowles. An editor's note of July 1, 1979 listed the an-
nual newsletter as $6.00 per year. I am enclosing $12.00
in case things have increased since that date. If this
amount is insufficient, please make it up on back issues.

I am currently using an Apple III with Apple com-
puter's version of UCSD Pascal. There does not seem
to be more than a dozen books written on Pascal, and
just a few on UCSD.

I am an ex-electrical engineer, turned to building
construction. Previously, I worked for Westinghouse
Research Center in Pittsburgh, and used the Burroughs
B6500 main frame computer with ALGOL language.
The B6500 used a number of formats and types that I
miss; the Fixed Format was especially useful since it
allowed the user to specify the number of total digits
and the number of decimal digits combined. I would like
to use this format in UCSD Pascal.

Thanks for taking the time to help me.

Very truly yours,
Larry J. Moorhead

5207- 32nd Street East
Bradenton, Florida 33508

18 March 1983

Dear Sirs,

For the first time we have received a copy of Pas-
cal News, and it has been read with great interest.

We would like to join your User Group but cannot
find either a price or contact address for our region.

Please send us this information as soon as possible,

Open Forum



so that we can become members and start receiving your
journal on a regular basis.

We have taken note of your abhorrance of paper-
work (and endorse th~ sentiment) and will send the nec-
essary prepayment once ':Nereceive the information.

Yours sincerely,

Bette Kun
Librarian

Control Data
P.O. Box 78105

Sandton, South Africa 2146

20 April 1983

Dear Mr. Shaw:

Enclosed is a check for $10.00 for a one-year sub-
scription to the PASCAL Users' Group Newsletter. We
have just recently acquired PASCAL-2 here at Villa-
nova and our students are using it on LSI-ll systems
running RT-II V4.0 for applications involving real-time
control, data acquisition, and computer communica-
tions.

Sincerely yours,

Richard J. Perry, Ph.D.
Villanova University

Dept. of Electrical Engineering
Villanova, PA 19085

15th February, 1983

Dear Mr Gaffney,

As a long PUG user the demise of PUG-AUS is a
blow. Anyhow, as you can see from the attached letter
I would love to continue and thus need your help.

Could you please detail the fees for 1983 for us
"down under" for surface mail and air mail and as you
can see I'm afraid I've not got issue number 21. Can
you help?

For interest I use:
UCSD Pascal/p-System

Pascal MT+ under CP/M

ERA-50 Computer
(8-bit, 8085 base)

ERA-50 Computer
(8-bit, 8085 base)

ERA-50 Computer
(8-bit, 8085 base)

ERA-80 Computer
(16 bit, 8086/8087 based)

ERA-SO Computer
(16 bit, 8086/8087 based)

and MP/M

Pascal MT + 86 under CP/M-86

and MP/M-86

Regards,
Dr. William J. Caelli, F.A.C.S.

President
ERACOM Group of Companies

P.O. Box 5488, G.C.M.C.
Qld. 4217, Australia

1-8-82

Dear Sir/Madam,

This is the first letter I write to contact you. Let

Open Forum

me introduce myself first. I am a student pursuing a
computer course in the Hong Kong Polytechnic - a
licensed user of your OMSI-PASCAL-2 V1.2. I don't
know what your definition of user may be. May it be
my Polytechnic or any student or programmer who use
your OMSI PASCAL-I under the Polytechnic, I ven-
ture to call myself a user in this letter, and would like
to join the Pascal Users' Group and receive the
newsletter.

In the past few months, I have been doing exten-
sive programming using PASCAL, and find it very
handy, especially in writing structured programs. How-
ever, until recently when I develop some system pro-
grams, I find problems. I discover that there is no source
listing or documentation on the OMSI PASCAL-I run
time system (possibly in file FPP.RTS) and its relation-
ship with RSTS/E, and I cannot interface with the low
level I/O trap handlers without knowing their details. I
find some problems on the RESET ODT mode, but I
cannot deal with it in assembly level.

All in all, my problem is highly personal and does
not in any way bear relation with the Hong Kong Po-
lytechnic. However, as a student on computing, I don't
want to leave problem unsolved. So, please send me
any informational help, if possible.

Included please find a bank draft of $6 for
subscription.

May I state once more my request. I need infor-
mation on OMSI PASCAL-I run time system espe-
cially the EMT trap handling.

Thank you very much in advance.

Yours faithfully,

Mr Kam Man- Kai
Flat 8

3/F Ting Yin House
Siu On Court

Tuen Mun - N.T.
Hong Kong

6th November, 1982.

Dear Mr. Mickel,

I am a student of computing studies in the H.K.
Polytechnic. Recently, I got a chance to buy a Chinese
version of' A Practical Introduction to Pascal' by Wil-
son & Addyman from which I was informed that there
is a PUG in States.

Briefly understanding the objectives of the PUG, I
find myself in great interest in joining the group. Would
youb be so kind as to provide me with further infor-
mation as far as the PUG is concerned. I am eagerly
looking forward to your reply.

Yours sincerely,

Alan Kwong
12, Boundary St.

Po Ring Bldg.
8/F, Block 'C'

KIn., H.K.
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December 23, 1982

We have been using Oregon Software's RT-ll Pas-
cal implementations for over three years with excellent
results and complete satisfaction; Pascal is used for sci-
entific "number crunching", program development, al-
gorithm testing, etc.

Bob Schor
The Rockefeller University

1230 York Avenue
New York, NY 10021

December 30, 1982

A worthwhile journal.

George Williams
Union College

Schenectady, NY 12308

March 22, 1983

Dear Mr. Gaffney:
I,have previously received Pascal News through

Universit); of Tasmania. Is it still published? If so, do
I have ariycredit on my subscription dues? I would also
be interested in information about USUS.

Yours sincerely,

M.J. Palmer
CSIRO

Pri vate Bag
P.O. Wembley, W.A. 6014

10

February 3, 1983

Good job, Charlie! and good luck to the renewed
Pascal News!

Norman W. Molhant
320 Principale

Tres-Saint-Redempteur, P.Q.
Canada JOP lPO

May I, 1983

A professor in Ithaca, NY told me there exists a
public domain UCSD Pascal available for micro's.

I have a 60K Z-80 which uses memory map video,
and a 63K 8085/8088 (both machines S-Ioo bus) which
uses a TVI 950. I also have a H-29 terminal (like Z-19
but with a detached keyboard).

Is there really any way of getting this UCSD Pascal
running on one of my systems? (I have UCSD on the
Sage also Modula-2. Good stuff.)

Thanks,
J. E. Pournelle, Ph.D.

12051 Laurel Terrace
Studio City, CA 91604

..
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Program APLscanner
By Vincent Dichrlstorano. Alan Kaniss. Thomas Robinson, and Jo~ Santini

NADC, Philadelphia, PA

~ APlscaMu(;nput I . TERMINAL ), outPut
);

f6 I;RighUrg: "achdString (

FirstSut t: 'vfunc;
IM.tFuncTabl'tr: "FuncTab;
_OfSuu ts: ;ntltg.r

end;
fPlr.T.b s record

~al: 'ValTab { sdl
LutPar..: "FPar.Tab I

{

{

. Purpose:
this program is an imr::ementalion of APl in Pascal.

84
15
16
17
II
19
90
91
92
93
94 DiunInfo
95
96
97
98 OpR.cord
99

100
101
102
103
104
105
106 SubrTab'
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
133
134
135
136 var
137XCo lanSy., XRightArro..., xLeftArrollf, Xli tt l eC; rc l~, XPe,.iad, XLeftP.,.,
138 XRightPar, XU~ftBracket, XRightBracket, XSemicolon, XQu.dSYII:
139 integer;
140 character: array CAPLcharSet] ~ integer;
141 APlstatefllf"nt: array (1 .. InputArraySi ze) of integer;
142 digits: array (OneSymbol .. ZeroSylibol] of integer;
143 ErrorllitsgS:P:)cked array (1 .. "'berOfMfssages, 1 .. "essagelength) ~144 char-; --
145 APLfi t~: t~xt;
146 JltOpTab, DOpTab, Re-dTab, (harTab, Sp~cTab: ()PTabl~;
147 Sa...e-LaMt: Pack~dStr-ing;
148 name: Pack~dSt ring;
149 N~wTokenPtr, OtdTokrnPtr, HoldTokrnPtr, SavrTokrnPtr: "Tok~nT.ble;
150 Test FuncPt r, NrwFuncT,bPt r, OldFuncT.bPt r: ..FuncTab;
151 NewVa r-T,bPt r, OtdVarTabPt r: "v, rTab;
152 LrftVatPtr, RightVatPtr, V.lPtr: "valut!s;
153 NewValurs, NrwValPtr: 'lu~s;
154 NrwDim: "Di"'~nlnfo;
155 DiliPtr, NewPtr-, LrftDillPtr, RigthDillPtr: "Di.~nlnfo:
156 VarPo int er: "Va r-Tab;
157 Ot dVFuncPt r, NewVFuncPt r: "vfunc;
158 NrIlfVatTabLif\k, OldVatTabUnk: "YalTab;
159 position: integer;
160 LineLength: integer;
161 code, CalCnt: integer;

162 FuncStatM~nts: intege,.;
163 TokenError, Fi rstFunct ion: BooLean;
164 Li neTooLong, HasLabel: Boolean;
165 switch, FunetionMode, TokenSwiteh, ltsAnIdentifi.r: Boole.n:
166 Opp,.TabPtr: "OperandTab { sv };

. APLflle1
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
51
59
60
61
62
63
64
65
66
67
61
69
70
71
72
73
74
75
76
77
7.
79
80

I'12
13

and sd2 I;
link to last
sdl or sd2 I

Authoro:
Vincent Dichristofano
Alan Kaniss
ThomasRobinson
John Santini

authors' affiliation NADC

end;
2 r.cord

exTDi.~: "Di.enlnfo;
di.~nl.ngth: intege,.

~
record

Oplndelt: integer:
OpS}'1IIbol: ;ntltg.r

end:
Op.randTab ~ecord

Operl'tr: .Valhb { oval I;
LastOpu: "Op.rondTab { !ink to la.t .val

end;
r.c'ord { .f }
---cIIT~Subr: "FuncTab { >, };

Tok.nc.ll ingSubr: 'Tok.nhbl. {

Stu.CallingSubr: .vfunc (
>3

LutSubrl'tr: "SubrTab ( !ink to

Phll. PA.

project leader: Dr. Joser:h Mez.zarut:a

This prograrrJ was written as part 0f an
course at Villanova University.

Submitted and accepted for Pasca~ News. t£,'~ 1~7~.

I
lAb.l
--roo; >2

);
};

la.t .fconst
--p;:efix1 :: 60;

pr.fi.2 = 62 { preflx
"a.VarNueLong th . 10;
"aaINputL;n. =132;
InputArr.ySi ze :: 134;

Nu.~rOf"'s..g.s . 100;
"uug.LeF19th . 80;

., end;
OpTable = array [1 .. 16J ~ OpRecord;
VarTabPt rTyp~ ::: "VarTab;
TypeVa t TabPt,. :: "'Val Tab;
TokenPt,. :;: ~TokenTable;
Pt ,.FuncTab :;: - Fune Tab;
TyprVa lvrsPt,. = .values;
APLcharSet :;:

(as)"Ibol, BS)'18Ibol, CSy.bol, DSYllbol, ESy.bol, FSy.bol, GSY8bol,
HSylftbol, ISymbol, JSy.bol, KSYlibol, lSYllbol, "SYllbol, N5y.bol,
OSylitbol, PSYl'llbot, QSYlibol, RSyllbol, SSy.bol, TSYlllbol, USylibol,
VSyfRbol, WSYl'llbot, XSyllbol, TSYlibol, ZSYllbol, OneSy.bol, TwoSyllbol,
ThreeSYIRbol, Four$ylltbol, FiveSYllbol, Si xSYMbol, S~...enSy.bot,
EightSYllbol, Nir'lrSyllbol, leroSYllbol, colon, RightArrow, LeftAr,.ow,
SlIIatlCir-ele, p~r1od, LeftP."en, Rightp.,.en, LeftBractet,
RightBracket, sefllicolon, QuadriingLe, SP<lC~, plus, .inus, ti.es,
di...;dr, asterisk, iota, rho, COIU'., tilde, "QUAls, NotEQual,
L~5sThne, LessOrEQual, G"~aterOrEq~l, Gre.t~rTh.n, AndSy.bol,
OrSYlibol, ceiling, floor, Lar-geCircl.., ForwardSllsh, Do\t)LeQuote,
n~gative, Qu~st;onMa"k, 08.ga, eopsilon, tt»Arrow, DownArrow, alpha,
UnderScoreo, del, delta, S;ngleQuote, EastCap, ~stC.p, SouthCap,
"orthCap, ibeall, TSe.., YertiealStrok~, B.ckwardSl.sh);

for C:>C ASCII 12-tlt :~"de-:::

.!l!!!.
Packe-dString :: packed array (1 ... "axVa"NameL~ngth] of 0 .0 8191;

TokenNoI.II:: - - -
(For..R~s, For rg, GlobVar, JItonadOper, ReductOper-, DyadOper,
SpecOper, constant, StatEnd);

val..-s = record
-.riirVal: ,.eal;

NextValue: alues
."d;

V.rTab z record
---varia..e: Pack~dStr-ing i v1 };

FuncTabPt r: "Func Tab I v2 - ftab
'

.
Val TabPtr: "Val Tab I v3 - vtab I;
De fer~dVa l TabPt r:

..
FParliTab;

NextVarTabPt r: "varTab
end;

Va l Tab :8 ;:;Cord
In'ti"rliedResul t: Boolean;

di.ensions: int~ger;
Fi rstDi..~n: "Dhfte-nlnfo;
Forwa,.dOrde,..: Boolean:
firstV.lue: alues;
NutValhbL;nk: 'ValTab

end;
TokenTable-: record

NWToken:
case noun:
--,orllRe"

te-xt = ~ ~ char:

"TolcenTable-;
TokenNo of I JO I
ForlllArg, G'["ObVar: j vtab

(YarTabPt,.: "Va rTab);

"'on.dOper: (Monlndex: integer);
ReductOper: (RedIndx: integer);
DyadOper: (DOplndx: intege-r);
SpecOper: (Cha,.Indlt: integer);
constant: (Val TabPtr: "Val Tab);
StatEnd: (EndAdj: intltger)

end;
record

NextSt.nt: "TokenTable;
NextVFunPrt: "vfune;
Statub.l: PackedStr;ng

fl\d;
OperatorTypr = (niladic, lIonadie, dyadic);
FuncTab :: record

funcNue: PackedString
ar;ty: Op..atorType {

resuL t: Boolean {
f3

Ruultru..: Pack.dStr;ng
L.ftArg: Pack.dStr;ng 1

vfunc

I r 1 I;
f2 );

true
{ f4
fS I;

explicit
I;

I;
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167
168
16;
170
171
172
173
174
175
176
177
1781
179,
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218

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
Z61
262
263
264
265
266
267
268
269

Pt ,-LaStOpeor: '"()PerandTab:
Sub,. TabPt r: .. SubrTabi
RPar"'~tr: "FPar.Tao I p1
lParmpt r: ..FPar.Tab ( p2
VFunCPtr: ""func I nl Ii
hold: 'Tok.nTabl. I holds

J;
);

1 ast symbol J;

proc~dure InitParser;

begin
OperTabPtr := nll; SubrTabPtr:= nit: LParIlPtr:= nil;
RParmPtr := nir;- VFuncPtr := nil;-hold := nil; xCOTonSym.- 1;
XRightArrOIll := 2; XLeftA,.row:= 3: XLittleC;rcle:= 4;
XPer;od := 5; XLeft Par := 6; XRightPa,.:= 7;
XLeftBracket := 8: XR;ghtSracket:= 9; XSellicalon:= 10;
XQuadS)'1'II := 11; new(ODerTabPtr); ()PerTabPtr"'.LastOp.r:= nil;
PtrLastOper := OperTabPtr: -

end 1 Ini tparse-r I;

procedure Initial ;zeCharacterSet
{ read installat:on character set rroo flIe I;

var
-restForPrefill: ;I"\t~g~r;

Fi leC~aract~r: char;
SYlllbolIndex: APLcharSt"t;

b.gin

rest't (APLf it e);

for SYllbolInc:Je.x := aSYlllbol .!2. BackwardSlash ~b.gin
read(APlf i le, Fi leCharacter);

Tht" following cod~ would be- removed for non-COC installations

rpstforPreofix := ord(FileCharacter);
if nrstForPrrfix = prefi.1) or (TestForPr.fh prrfix2)
then -

b.gin
read(APlf; leo, fi leCharacter);
characterCSYlllbolIndexJ .- 100

*
restForPr,fh + ord(

Fi l.Charactfr);
.nd

el Sf

charactO'CSy..bol!ndox] := ord( Fi l.Charactor)

.nd
end {initialitt>characterset I;

procedure ReadlnErrorMsgs;

var
"S9Row, MsgCol: integer;

~
rudln(APLfil.);
for "sgRow : =1 to PtJllbe rOf Messages do
Tor "sgCol := lto Ilessag.L.ngth do

Error"sgsC"sgRo.;, "sgCol] := .
"\for "sgRow := 1 to ~.borOfllessag.s do

-oegin ( read in error messages rr;);
~Col := 0;

whit. not .0ln(APLfil.) do
b.gi;;-- -

"sgCol := "sgCol . 1;
read(APLfile, ErrorMsgs(MsgRow,

end;
roadlnlAPI. f il.);

.nd
~ {r.adinerrormsgs };

blank out error messagt"s

file

"sgColJ>;

proc~uro Fi ll'-"Tables;

aonad 1c o~r.tors

"OpTlbC1J. OpSy.bol
"OpTlbC2]. OpSyabo l
"OpTlbO].OpSy.bol
"OpTlbC4].OpSy.bol

"Op Tlbes]. OpSy!lbo l
"OpTlbC6].OpSy.bol
"OpTlbC7J.OpSy.bol
"OpTlbC8].OpSy.bol
"OpTlbC9]. OpSy.bo l

:a charlctO'Cplus]; "OpTlbC1J.OpInd..:= 2;
:a chlracterC.inus]; "OpTabC2].OpIndox:= 3;
:a chlrlctorCti.es]; "OpTlbC3J.OpInd..:= 4;
:. chlrlctO'CdivideJ; "OpTobC4].OpIndox:= 5;
:a chorlctorCI,urhk]; "OpTobC5J.OpInd..:= 6;
:a chlrlctorCioU]; "OpTlbC6J.OpInd..:. 21;
:a chlrlctorCrhoJ; "OpTlbC7J.OpIndox:a 22;
:a chlrlcterCC I]; "OpTabC8J.OpInd..:= 23;
:a chorletO'Ctild.]; "OpTabC9J.OpIndox:' 1;

dyadic operat.ors

DOpTabC1J.OpIndox := 52;
DOpTabC2].OpInd.. := 53;
DOpTlbO].OpIndox := 54;

OOpTlbC4].OpInde. :. 55;

:a chI rlcter[pl us] i
:- charlcterC.inus);
:a chlrlcter[t i..s);
:a chlrleterCdivlde];

:- charact.r[asterisk]i
a 56; DOpTlbC6].OpSyabol
a 87; DOpTlb(7].OpSyIIbol
a 88; OOpTlbCU".OpSy.bol

OOpT.bC1J.OpSy.bol
OOpTlb(2].OpSy.bol
OOpTlbO].OpSy.bol
DOpTabt4]. OpSyabo l
OOpTlbC5]. OpSyabo l
DOpTIbCSJ.Oplnd..
DOpTlbC6J.0pInde.
OOpT.b(7J.lIDlnd..

chlrleurC Iou];
chlrle urC rho];
c har.c t er[ cOIIlla];
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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
J'O

J; 331
332
333
334
335
336
337
338
339
340
341
342
31.3 Irocedure Pr int APLSt atefllent;
344-
345 var
31.6 prefix, nl..ll: integer;
31.1 ind..: integ.r;
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365 ~ SError(ErrorInd..:

366
367 vir

368 ~,gCol: int.gO';

369
370 b.gin

DOpTlbC9]. OpSy"bo l := cnaracter[.quals];DOpTabC8].OpInd.. := 89;
DOpTlbC9].OpInd..:= 71;
DOpTabC10].OpSy"bol := chlractO'CNotEquIl];
DOpTlbC10].OpIndox := 72;
DOpTabC11J.OpSy.bol:= charactO'CLossThn.];
DOpTlbC11J.OpIndu := 73;
OOpTobC12J.OpSy..bol := charactO'CLossOrEqual];
DOpTlbC12].OpInd..:= 74;
OOpTlbC13J.OpSy.bo l : = chlrac to'CGroatorOrEqual J;
DOpTabC1n.OpInd.. := 75;
OOpTlbC14].OpSy..bol := charactO'CGr..torThan];
DOpTlbC14].0pIndox := 76;
DOpTabC15].OpSy"bol:= chlractorCAndSy.bol];
DOpTabC15].OpInd.. := 77;
OOpTlbC16].OpSy"bol := charactorCOrSy"bol];
OOpTabC16].OpInd.. := 78;

special character

ChlrTlbC1J.OpSy..bol := charactO'Ccolon];
ChlrTlbC2].OpSy"bol := charactO'CRightArrow];
ChlrTlb(3].OpSy..bol := charactO'CL.ftArrow];
CharTlbC4].OpSy"bo l : = chlractO'CS..all Ci rc l.J;
ChlrTlbC5].OpSy..bol := chlractorCporiod];
CharTlbC6]. OpSy..bol .= chi rac to'CL.ft PI .onJ;
ChlrTabC7].OpSy..bol .- chlractO'CRightParon];
ChlrTlbC8J.OpSy..bol .- chlractO'CL.ftBrackot];
ChlrTabC9].OpSy..bol := chlrlctO'CRightBrack.tJ;
ChlrTlbC10J.OpSy"bol := chlractorCs...icolon];
ChlrTlbC11J.OpSy.bol := chlrlctO'Cquadrangl.];
ChlrTlbC12].OpSy..bol := chlrlctorCspaeo];
SpocTlbC1J.OpSy.bol := chlrlctorCcolon];
SpecTlbC2].OpSy..bol := chlrlctO'CRightArrow];
SpecTlb(3].OpSy.bol := chlrlctO'CL.ftArrow];
SpecTlbC4].OpSy.bol .= charlctor[L.ftPlron];
Sp.cTlbC5].OpSy.bol :a chlrlctorCs...icolon];
SpecTlbC6].OpSy.bol .= chlractorCL.ftBrlck.t];

reduction operator

R.dTlbC1J.OpSy"bol := charlctO'Cplus];
R.dTlbC2].OpSy"bol := chlrlctO'C.inus];
R.dTab(3].OpSy"bol := charlctorCti...s];
R.dTabC4J.OpSy..bol := chlrlctorCdivid.];
R.dTlbC5].OpSy..bol := chlrlctO'ClstO'isk];
R.dTabC6].OpSy"bol := chlrlc torC.qull s];
R.dTlbC7].OpSy.bol := chlrlctorCNotEqull];
R.dTlbC7].OpIndox := 22;
RedTlbC8].OpSy..bol :a charactO'CLossThn.];
RodTlbC8].OpInd.. := 23;
RodTlbC9].OpSy.bol := chlractO'CLossOrEqual];
RodTabC9].Oplndox := 24;
RedTabC10]. OpSy"bo l := chi rlctorCGr..tO'OrEqual];
RedTabC10].Oplndox := 25;
RedTlbC11].OpSy"bol := chlractO'CGr..tO'Than];
R.dTabC1 1] .Oplnd.. := 26;
RedTlbC12].OpSy.bol := charactO'CAndSy"bol];
RedTabC12].Oplnd.. := 27;
R.dTlbC13]. OpSy..bo l : = chi rac t O'COr Sy..bo l] ;

RedTlbC13].Oplnde. ;= 28;
R.dTlbC14].OpSy.bol := choractorCeoi ling];
R.dTabC14J.OpInd.. := 29; R.dTabC15J.OpSy"bol:= charactorCfloor];
R.dTabC15J.OpInd.. := 30;
R.dTabC16].OpSy"bol := charactO'CLarg.Circl.];
R.dTabC16].OpInd.. := 31; digit,COn.Sy"bol] 1;
digits(TwoSy"bol] := 2; digits(Thro.Sy..bol] 3;
digitsCFourSy"boll := 4; digitsCFiv.Sy"bol] 5;
digitsCSi.Symbol] := 6; digitsCS.v.nSy..bol] 7;
digits[EightSymbolJ := 8; digits[NineSYftlbolJ:=

9"
digits(ZoroSy"bol] := 0;

end j fliluptables I;

R.dTabC1].OpInd.. := 2;
R.dTabC2J. OpInd.. := 3;
R.dTab(3].OpInd.. := 4;
R.dTabC4].OpInd.. := 5;

R.dTabC5].OpInd.. := 6;
R.dTabC6].OpInd.. := 21;

b.gin
for ind.. :. 1 to LinoL.ngth ~

be~;n -
1 APLstlt.m.ntCind..] > 6000
then

b.gin
profi. := APLstat...ntClnd..] div 100; writo(chr(profix»;
nUl := APL,tat...ntcind..] - 100-*profix;
wr;te(chr(nl.lll»

.nd
eluwri te(chr(APLstat.",.nt[ ind..J»

.n~ .

wrfuln
~

{ prinlapl statement };

integer) ;
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H1
H2
H3
H4

'5
6

>77
H8
H9
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438

'I"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

TokenEr ror :. true;
for I!sgCol :. 1 to MUSlg.L.ngth do
--;;r It. (Er rorM.gSC"Errorlnd.., M.gCOn);
writeln; PrintAPLSt.te.,nt { echo stat.ement t.o user };
for MsgCol :. 1 to(positlon - 1) do "rIU(' 'I;
;;:Tt.ln(.chr(charact.r[UI>Arro,,]» r print polntor to ~..r .rror I;

~ I error }i

.

~I"
"h l. (APLUat...nt[po.ition]. charact.r[spac.]) ~ (position

C'---crML.ngth) do
position := pOSition + 1

!!:!!!.
( .kl p.pac.. I;

procedure GetAPLstat..u~nt;

var
""lnputChar: char:

restforPrefix: integer;
Fi rstTry: Boolean;

be,;n
or LineLength := 1 to ~.U"'utLine do

APLstat'flent(LineLengthJ := character(space) I blank out line
};

LineLength := 0: FirstTry:= tr~; position:= 1:
LineTooLong := false;
APLstatetllentC InputAr rayS; ze) := charae ter(OftIfg.);
APlstat""nt(InputArraySize - 1) := character(space)

I set end-of-l ine }; //
repeat

b.g;n
if not fi rstTry then getseg( input) test for 'cr. only };
fTrStfry := false;-
.,hile (not eoln(input» and (not LineTooLong) ~--:rr--Liii";Length < MaxINputLin;-

then
b.gln

LlneLength := LineLength + 1; read<InputChar);

The fOllowing code would be removed for non-CDC installations
Test forPref; x := ordCInputChar);
if (TestforPrefix = prefix1) or (TestforPrefix = prefix2)

then -
b.gin

read( Input Char>;
APLstatellent(LineLength) 4- 100

*
T.stForPrefix + ord(

Inpyt Char);
.nd

in

APLstat nt[LinoL.ngth) := ord(!nputCh.rl
.nd

elRLineTooLong := true
end-

until LineLength <> 0
( reject null lines );

if LIMTooLong th.n SError(71)
.nd I g.tapl.tat...enr-);

~ ltsADigitlT.stChar: int.g.rl: Bool..n;

var
Digltlnd..: APlcharSot;

~ { test to see if input character is a diglt
ItsADigit := false;
for Digitlndex := OneSYlibol to ZeroSymbol do
if T,stCh.r = Character(Oig'Ttlnd.x) then ItsAOigit .- true

!!:!!!.I It.adlglt !; -

~ ItsALetter(TestChar: integer): Boolean;

var
LetterIndex: APLch,rSet;

~ ( test to see if input character 15 a letter
-rtSAL.tt.r := fals.;

for Letterindex := aSYlllbol to ISy"'bol do
if TestChar =Character(LetterIndex)- then ItsALetter true

!!:!!!.(itsalett.r
); -

~ CharTo~,.(TestChar: integer): integer;

var
DigitIndex: APLcharSeot;

~~i~
{ chage a character to a nl.lnber }

~ Digit Index := OneSYlllbol to leroSymbol do
--r1 Test Char = character[OigTt IndeJ()

th.n Ch.rToNu. := digits[Digit!ndex1

~ {Chartonl.ll1 };

~ NI.esMatch(Na.eOne, Na.eToo: PackedString): Boolean;
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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
.wJ
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574

var
Ind..: Inug.r;

~
( ... I f two n (Id.ntl fl.r.) ar. tho .....

Na.lsMatch :- true;
for Inde. :. 1 to I'Ia.VarNu.L.ngth do
If N...On.[lnd..] C> Na..Too[lnd.>! ~ N l'Iatch :. fals.

~ r nam..match I;

proC.dure Tabl.Look\-,>(TestChar, Tabl.L.ngth: int.g.r; tabl.: OpTabl.;

:!.!.!:. Tabl.!nde.: Intog.r);

var
--rnd..: I ntog.r;

~I"
(

check for m...b.r.hlp In a gly.n tabl.
--:riDlelndlx :- 0;

for Ind.. :. 1 to Tabl.L.ngth do
If TestChar a'tabl.[lnd..].oPIy8bol ~ Tabl.lnd.. .. ind..

!!!! I tablelookup );

procedure identifier(~ nHe: packedStrinQ; y.!!. ItsAnldentifi.r:
800 l Ian) ;

var
'a..L.ngth: intog.r;

N.lleTooLong: Boo lean;

b.gln
ItsAnldentifier := fals.; SkipSpaces;
if ItsAL.tt.rlAPlstat...nt[pos I t ion) I

th.n
b.gln

NalleTooLong := false; ItsAnldentifier.- true;
for NaIlOL.ngth := 1 to Ma.VarNam.L.ngth ~ { blank out name
nalle[Na",eLengthJ :;- cha rae ter( space);
Na...L.ngth := 0;
"hil. (ItSAL.tt.rlAPlstat nt[position]» or (ItsADigit(
~st.t...nt[position]» do

bogln ( build Id.ntlf1er )"
Na.eLength := NafJIeLength + 1;
if Na...L.ngth c= MuV.rNam.L.ngth
then nalle[Na.eLength) := APLstatentent(position]
erse NalleTooLong := true;
po$Ttion :a:: position + 1

end;
I f., TooLong
then 5£rror(70) name greater than maxlength

.ncr-
.!!!!!lid.nt1fl.r I;

procedure Make""lIber('y!!:' Real~lIber: real; :!!!. 1tsA~.ber: Boolean);

var
sign, OigitCol.l'lt: integer;

~ { convert character input string to numerical representation
ItsAtUlber := false; SkipSpaces; sign:= 1; DigitColl1t:= 0;
R..l_bor :s 0.0;
if (APlstat..ont[positlon) . charactor[n.gulv.]) ~ (ItSADig;tI- APlstat..ont[positlon]»

th.n
~

ItsA ber := true;
if APL.tat..ont[po.ltlon] s characur[n.gat Iv.]
tnen ~ sign := - 1; position:- position + end;
if not ItsADlg itlAPlst.to..nt[pos i t Ion])
th.n
--oig in

SError(1) ( digit mu.t follow a mlnu. .Ign I;
ltsA_bor := fal..;

end
.lu

bogin ( form whol. nl.ll1b.r portion

~ ItsAOigit(APLstatellent(position) ~b.gin
R..l bo. := 10.0 . R..l b.r + CharToNu.(APlst.t...nt

[position);
position := position + 1

~
if APLstate.ent(position) :: character[p.r;od)

then
b.gln

position := position + 1;

~ ItsADig;t(APL.tat...nt[position]) ~begin { rorm fractional portion }

Real,."..ber := Real"'.Mr + CharToNu.<APlstate.ent[
po.it;on]) . ..p((- 1.0 - DlgitCount). 2.3025851
I;

DigitCol.l1t := D;gitCo\l\t + 1;
position := position + 1;

end.
2..!.Oi~itColSlt 0 ~

begin
SError(21 { digit. ..u.t folIo" a d.cl..al point };
ItsA,..ber :s false;

.nd
end;-

13 !
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R~alMJllb~r .-
~nd

~nd -
~nd fmakeanlMnber

575
576
577
578
579
5~0
581 function JIIIonadicR~ference: Bool~an;

582
583 ~
581. SubPosition, Tabl~Index: int~ger;

585
586
587
588
589
590
591
592
593
59~
595
596
597
598
599
600
601
602
603
6O~
605
606
607
608
609
610
611
612
613

_

614
procedurf OyadlcOpCheck;

:; ~ var

617
Tablelndel(: integer;

618
619
620
621
622
623
62~
625
626
627
628
629
630
631
632
633
63~
635
636
637
638
639
6~0
6~1
6~2
6~3
6~~
6~5
6~6

:~~
~nd I

649
650 proc~durt Ch~ckOthuTables;
651
652
653
654
655
656
657 ~ Neltlbn8lonk: int~g.r;
658

"'Wo'
661
662
663
664
665
666
667
668
669
610
671
672
673
674
675

I;

b~gin I see if operator is monadic within context of input lin~
fIIonadicReference := fals~;
if .wTokenPtr" .NextToken" ..noun StatEnd

then JlbnadicReference := true
else

b~gin
SubPosition := position - 1;
whH~ (SubPosition > 0) and (APlstat~.~nHSubPosition]
---C;:;aracter[space]) do -

SubPosition := SubPosition - 1 ( get last non-blank I;
if SubPosi t ion <> 0 tl'u~n
-Tabl ~Look~ (APLs tat;;ii;nt(SubPosH ion], 6, Sp~cTab, Tabl ~Indel)

if (Tabl~lnd~1 <> 0) or (SubPosHion = 0)

th~n JIIIonadicRefC!'rC!'nce:= true
el se
if (Ne-.,TokenPt r" .Nex tTok~n" .no <> For.Res) and (NewTokenPt r

-.. .Nt.tToken" .noun <> ForliArg) and (NewTokenPtr''' ..Ne.tToken
.noun <> GlobVar) and (~wTokfnPtr" .'-xtToken" ..no..., <>
constant> and (APLmt8ent[$ubPosition]<> character[
period]) a;:;(j(APLstatelitntC$ubPosition] <> char.cter[
RightParen» and (APLstatMent[$ubPosiHon] <> character[
RightBrack~t])

then Monad;cRtferenCf .- true
end-

~ r.onadicreference I;

begin
TableLookl.b(APLstate"'~nt(position], 16, DOpTab, TableoIndeox);
if Tabl~lnd.. =0
the-n

b~gin
TableoLook~(APLstatellent(p05ition], 12, CharTab, TablfInd~x);
if Tabl~lnd.. = 0
then
--rf APLstatement(position) = characteor(SouthCap]

then
b~gin

OldTokenPtr := SaveTokenPtr; dispose(NewTokenPtr);
NfwTokfnPtr := SaveTokenPtr; position:= LineLength + 1;

end { t.his was a comment - ignore remainder of line }

eluSError(4) I invalid character encount.ered )

el~
beain

( special character encountered
~wTokenPt r'" .noun : =SpfcOper;

N~wTokfnPt r'" .CharIndx := TableIndex
~nd

fnd -
elu
~ MonadicRfference

t'l;en SError(74) t monadic referenc~ to dyadic op~rat.or )

tTSi
bfg;n { operator is dyadic )

NewTokenPtr noun := DyadOper;
NewTokenPtr" .DOpIndx .- TableInd.x

~
dyadicopcheck };

var
r.blelndel: integ~r;

CIokInde.. integ.r;

~
ChUndex :. position> 1;

il. (Chk1n~1 < Lin.L."\Jth) !!! (APlstat.untCChklnd~l]
---c1i.r8Ct.r(II'.c.]) do

Chk1l\~1 :. ChUnde.> 1;
lleltlbn8l8flk :. APlstat..~nt(Chklnd.I];

~ I nennonbl.nk I;

~ I cMckoth~rtabl~. I.

if Mu!lt)n81lllk a Chlr.cttr[fora.rO$ll$h]
i1ien

~l.LoOk~(A~stata".;,tCpoSition], 16, .~dTab, Tabl.lnd..);
if T.bl.lnd.1 .a
tten Slrrorl7Z) I Invalid rNuct10n o~r.tor

'14

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 procedure TryToGetA~lIber;

703
70~
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
72~
725
726
727
728
729
730
731
732
733
73~
735
736
737
738
739
7~0
7~1
7~2
7~3
7~~
7~5
7~6
7~7
7~8
7~9
750
751
752

~~~
flllction Na.elnVarT.bl.(nau: Pack~dStri"\J; var VarPo;nt~r:

755
---varTibPtrType; TutFuncPtr: PtrFuncTab): iiOOlean;

756 var

~~~
fo\lld: Boolean;

759
760
761
762
763
764
765
766
761
768
769
770
7n prOCfdur. AddNu.ToVarT,bl.(n...: ',ckldSt r;ng):
774
775
776
777
778

e-lse
--;r not J!bnad;cR.f.r.ncf

tli'.nsError(73) I dyad ic reduction reference
0't'"U

begin { operator is valId reduction operator
NewTokenPtr" .noun := R~ductOper;
NewTokenPtr" .RedInd. .- TableIndex;

end;
positiOn := ChkIndex + 1;

end
else
~gin

TablelookUp(APLstatellleont(position], 9, "'OpTab, TableInde.);
if Tablelndu =0 th~n DyadicOpCh~ck
or.. -
--:rf not NonadicRfference ~ DyadicOpCheck;r ,.-

beg;n ( operator IS monad ic }

NtowTokenPt r'" .nolX'l := MonadOper;
PWwTokenPtr" .JIIIonlndelC .- Tabl!Index;

.nd;
position := position + 1;

~nd
end {check other tables };

var
~"'beorCOll't: inte-ger;

RealMJllbe-r: re-al;
1tsAMJllbtr: Boolean;

~
-rtUib.rCoII't := 0; NakeoNulllbfr(Re.lMJllbfr, ItsAtt.J",ber);

if not Its" b.r ~ Ch.ckOth~rTables
;rse

twgin ( stor~values in value table
newU"wVal Tablink);
N.wVal Tablink. .Nf'xtV.l TabLink := OldVaL TabLink;
OldVal Tablink := NewVal Tablink;
NewVal TabLink" .ForwardOrder := true;
if Funct;onMode then NewValTabLink".IntermedResult := fals~

~ NewVal TabLink":'TiiteorfledResuLt .- true;
sWltch := true:
whH~ ItsA llber do

begin -
Nu.berCount := NUllberColl1t + 1; new(NewValues):
H sw; tch
'then

b~gin
switch := false;
NewVal TabLink'" .FirstValve := NewValues

~nd
elS;-NfwValPtr" .Ne.tValue := NewValues;
NewValues'" .RealVal := Real~lftber; NewValPtr:= NewValues;
M.keMJlllber (Real MJlllber, It sANYllber)

Ne:~=fues" .NtxtValue := nil;
if lIberCo\6\t > 1
th~n
--oi"g ; n

NewValTabL;nk..di.ensions := 1 {
mrnber 1S a vector }:

new(NewDilll); NewValTabLink..FirstDimen.- NewDim;
NewD;". .di.f'Olength := NumberCount;
NewDh," .NextDi.~n := nil

.nd -
~l"

b~gin
N.wVllTabLink..di.ens;ons := 0

{ nl.fnber is a scalar I;
NewVIlTabLink. .fi rstOi"en := n; l

end;
Nf;TO'kenPtr. .noun := constant;
NewTokenPtr" .Val TabPtr .Z NewValTablink;

~d
!!!!!. Itrytog~tan...b~r I;

~ ro-\IId :. fll..; Var""'int.r:. OldVorTlbPtr;
while (VIrPoint.r <> nH) ond (not found) do
-seain - - - -

TIII8 tch(n , V.rPoint~r" .VarNau» and (VarPointer".- FuncTlbPtr. TutFuncPtr) (
tut for gl0b81 var I

than fo\lld :. true
it'ii Var""'inter :. VIr"'"int.." .NeltVorTabPtrana:-

Naii!nvarTabl. :. fOllld;
.!!!!!.

{ n_dnvart.blo I;

bfolin ( new variable n_e fncount.ered I
Mw(Na.VorTabl't r); NewVarTlbl't r" .NeltVarTabl't r :. OldVorT.bl't r;
OldVorTabPtr :. IkwVarTabPt,; IkwVarT.bl'tr' .Vorllau :. n...;
Newv.rT.bl'tr",V'IT'bl't.,I' !!!!J
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719
780
781
782
783
784
785
786
787
188 function Funct;onAlr~adyDefi~d(vlr ".Fund".,:
789 -runcTnde,: Pt rfuncTob): Booleon;
790
791 v..
792 found: Boolean;
793
794
795
796
797
798
799
800
801
802
804
803
80Sproc~ure "'keTokenLink;
806
807
808
809
810
811
812
813procedureProcessFunt ionHeader;
8H
815
816
817
818
819
820
821
822
823
824
825
826
827
828
~2?
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

if NewTok.nP1 r <> ni l
then ---rr(IMwTokenP1 r' ,noun

-)
th.n NewVlrTobP1r' . funcTlbP1 r
.-rse NewVlrTlbP1r' . func TlbP1 r

~ ~dnametovlrtable J;

:. N.wfuncTobP1r:. !!!!.

b.gin
follM:t :z fals.;
whHe (funclndex
-rift> do

iTio,,;Sllatch( func Ind.,' . FuncNa"., NewfuncNa".)
t1i.n found :. t ru<t
;rs; Funclnde. :- Funclnd..- tFuncT.bPtr;

Fu;;(iTonAlreadyDefiMd :z found

~ { funclional reeadydef1ned
};

funclnd., :. OldfuncTlbP1r;
<> !!!!.) ~ (!!2!. found) ~ (1MwfuncTlbl't r <>

begin
new{NewTokenPt r); NewTokenPt r" .Ne.tTaken -=
SaveTokenptr := OLdTokenPtr; OldTokenPtr:=

end { maketokenlink );

OldTok.nP1r;
NewTokenPt r

vir
DUllllyPt r: -Func Tab;

na",', n_eZ, naM.3: PlckedString;
ItsAnldentifier, FuncKe-adErro,.: Boolean;
.riTyIndex: integer;

begin
Func~adError := fatse;
FuncStatements := - 1;

if FirstFunction
then begin FuncStatf!1Rents := 0; FirstFunction:= fatse: end:
irTfylndell := 1: position:= position + 1;
ident i f iere name1, It sAn Ident i f i er>;
if not ItsAnldentifier
then

begin
SError(7) I unrecognizable function'argl.lnent name }:

FunctionModf' := fats. I exit function mode };

FuncHeadError := tru@
.nd

etse
begin

ne",(Ne",FuncTabPt r); Sk ipSpaces;
if APLstatetttent(positionJ = character(leftArrow]

then
b.g;n

NewFuncTabPtr".result ::1: true { explicit result }:
NellfFuncTabPtr".~sultNa.e :a na11:
position := position + 1;
i dent if ier(n.,1, It sAnldent ; f i.r):

2.!.~ ItsAnldentifier then
b.g;n

SError(6)

! unrecognizable name to right of explicit res };
FunCHeadError := true

end
end-

elS;-NewFuncT,bPtr".result := false { no explicit result I:
Sk ipSpaces;
if (position <= lineLength) and (not FuncHeadError)
then - --Wg;n

ident i f ied nMe2, It sAn Ident i f i Ir);
if not ItsAnldentifier
thf'n

b.gin
SError(7) { invalid function'argl.lftent name }:
funcHe.dError := true

.nd
elS;-AriTylndex := 2

encr;-
SkipSpaces;
if (position <= lineLength) and (~ FuncHeadError)
then

b.g;n
identifier(nalle3, ItsAnJd~tifier):
if not ltsAnldentifier
then

b.gin
Serror(9) ( invalid function right argl.lnent name }:
funcHeadError := true

.nd
elHAriTylndex :z 3

.n~
Sk ;pS;aces;

Funct;onfltode := true;

Software Tools

.!.!. (position <. LlneLength) .!!!!! (!!2!. Funcllud£l'ror) ~
begin

Sfrror(3)
t 1'1traneous ch.r.clers to r11ht of f'-l'lction Mlder

FuncHe.d~rror :a tr~
end;

cI"-Ar iTy Inde, of
17 -

begin
Ne..FuncTlbPt roO.Ir; ty :a ni ladic;
NewFuncT.bPtr" .FuncNl.e :- na..1;

end;
2:-

begin
HewfuncT.bPtr" ..rity :- lIonadic;
NewFuncT.bPtr" .Func".e :a n..e1;
NewFuncTabPt roO.RightArg :- n..2;
AddNa".ToVI rTlble( n...2);
IMwVlrTlbPtr' ,FuncTlbP1r :. ""wFuncTlbP1r;

end;
3:-

begin
-";;;FuneT.bPt r. ..rit)' :a dyadic:

NewFuncT.bPtr. .LeftArg := n..e1;
N.wFuncT.bPt roO.funcNllle :a n..e2;
NellfFuncTabPtr" .RightArg :~ name3;
AddNa..ToVlrTlble(n...1) ;
NewV.rTabPtr" "FuncT.bPtr := Ne-wFuncTabPtr;
AddNalieToVa rT.ble( n,..e3);
NewVarTabPtr" ..funcTabPtr := NewFuncTabPtr;

end
end tcase };
TrFunct ionAl readyDef i ned(Ne..Func TabPt r" ..FuncNalieI Oullt"'yPt r)

tn.n
b.g;n

SError(S) I funcUon already deflned I;
FuncHeadError := true;

end-
if~~CHeaderrOr then
-b.gin -

dispose(Ne..funcTabPtr) I header no good };

FunctionJlk)de := false t exit functlon node I;
NewFuncTabPtr := OldFuncTabPtr;

.nd
.nd-

end r-processfuncheader };

eeo
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 procedure DestroySt.t..ent;
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 procedure ReverseU nkL; st (!!!. ArgPt r: TypeVa l TabPt r);

959
960 vir

961 hold, T..Ptr: "vllues;

962
963
964
965
966
967
968
969
970
971
972
973
974
975
976

:~~ procedure plrs.rt!!.!!:. Tok.nTlbP1 r: Tok.nP1 r; vir P1 rToDI: TypeVll TabP1 r);
979
980 !!.!!:.

I;

vir
~u.TokenPtr: "TokenT.ble:

Au,SubrTlbP1r: "SubrTlb;

begin
-rT""Subr TlbP1 r <> !!il

t1i.n
begin

while SubrT.bPtr" ..Last SubrPt r <> nil do
~in

~SubrTabPtr := SubrTabPtr:
SubrTabPtr :a SubrT.bPtr" .L.stSubrPtr:
dispose(AuxSubrTlbP1 r);

.nd.
dispo~.(SubrTlbP1 r);

end;
OuiifOkenPtr := OldTokenPt r;
while Ou.Tok.nP1r <> HoldTokenP1r do

begin -
OldTokenPtr :- OldTokenPtr" .NextToken;
Ou.TokenP'tr := OldTokenPtr

end;
NeWTOkenPtr :s HoLdTokrnPtr;
OldTok.nP1 r :. 110ldTok.nP1 r{ return pointer to end of last good line

~
{ destroystatement };

d; spose(I)u.Tok~nPt r);

~ { rev.rselinkl1stI
V.lPtr := ArgPtr. .firstV.lue; TeaPtr:2 V.lPtr" .NextV.llJe':
while T."Pt r <> nil do

begin --
hold :. T.lIPtr" ,Ne,tVllu<t; T...Ptr" .Ne,tVIlu<t := VllP1r;
VllPtr :. T.lIPtr; T."Ptr:= hold

end;
ArgPtr" .FirstVllu<t' ,Ne,tVllu<t :. nil;
ArgPtr" .FirstVll.. := VllP1r; -; f ArgPt r'" . forwardOrder
then ArgPtr".forwardOrd.r :* fllse
else ArgPtr" .ForWirdOrct.r := true { toggle list order swi tch

endT reverselinklist }:
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981
982
983
984
'85
186
987
988
989
990
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

029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
10..9
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1011

VFuncHold, "vfunc { hold while searching I;
AuxOperTabPt r, "OperandTab;
AuxSubrTabPtr, .SubrTab;
AuxRPa,..Ptr: .FParMTab;
AuxLParMPtr, "FParMTab;
ValidExp: Boolean { true if valid expression I;
cnt: integer;
npv' integer { n\lllber of indices I;
assign, assign1' Boolean ( assign.in progress J;
Don.SUccessor: Boolean;
DoneParse: Boolean;

procedure errodError-lndex: integer):

var
MsgCol: integer;

~ wnte(' ., Errorlnde.,' I):
for "sgCol ,= 1 to PlessageLength do
wr i te(ErrorMsg5[Er rorlndex, MsgCOl);
writeln; ~ 100 I return to scanner J;

end I error J;

procedure release;

t>eogin { releaseopertab I
OperTabPtr := Ptr"LastOper:
IIIhiLe OperTabPt r" ~LastOper <> n; l do

begin
Au.OperTabPt r : =OperTabPt,.;
OperTabPtr := OperTabPtr" .LastOper:

end;
end {releaseopertab };

dispose (AuICOperTabPt r);

procedure .xpress;on(var ValidExp: Boolean):
forward; -

procedure Rt"turnToCall ingSubr;

var
N.mePtr: "VarTab;

b~gin I rt'turntocall ingsubr }

if SubrTabPtr".CalledSubr".result
th~n

b~gin { place explicit r~sult in opertab }

i.!. not NaIl~lnVar-Table(SubrTabPtr'" .CalledSubr" .Resul tHalle,
Na",ePtr, SubrTabPtr'" .CalledSubr-)

then er- rorC 11)
{ I symbol not found I

;rs;
begin

AuxOperTabPt r := OperTabPt r; new(OperTabPt r);
Oper-TabPtr'" .LastOper := AuxOperTabPtr-;
Ptr-LastOper := Op~rTabPtr;
OperTabPtr".OperPtr := N,lIePtr".ValTabPtri

~nd;
~nd;-

re:tUrn to calling function }

VFuncPtr := SubrTabPtr" .Stat~IICall ingSubr;
~okenTabPtr := SubrTabPtr Tok~nCallingSubr- .Mi!xtToken;
,f SubrTabPtr" .CalledSubr" .arity <> niladic
~en

begin { monadic or dyadic }

AuxRP.rllPtr := RParmPtr: RParIlPtr:= RPar..Ptr'" .LastPar..:
dispose(AuxRParJlPt r);
if SubrTabPtr".CalledSubr".arity = dyadic then
-begin! dyadic only ! -

AuxlPar.Ptr := LParllPtr;
LParllPtr := LParllPtr" .LastPar,,: dispose(AuxLPar.Ptr):

end;
end:

AuxSub,.TabPtr ::1:SubrT.bPt r;
$ubrTabPtr := SubrTabPtr".LastSubrPtr; d;spose(AuaSubrTabPt,.);

~ I relurntoc.llinssubr I;

var
ValidSYM: Boolean;

begin { spec symbol
ValidSYM,. fal.e;; f TokenTabPt,.".noun ~ SOl'cOpe,.
then
--rf TokenTabPtr.,Charlndx' sya then

-begin -
hold :- ToktnT.bPtr:
TokenTabPtr ,. TokenTabPtr..NutToken; ValidSY8:' true;

end;
$p,~Tyii\>Ql ;' Vel idSYM;

~
( spec symbol );

procedure Ca II Subr;

18

1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
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
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176

1'"1178
1179
1180
1181

var
PtrToVarTab: "VarTab:

begin ( callsubr !
if SubrTabPtr. .CalledSubr" .arity <> niladic
then

begin

if ~ Nam.lnVarTable(SubrTabPt r" .Ca lledSubr" .RightArg,
Pt rToVa rTab, SubrTabPt r" . Ca lledSubr)

then error(32);
1TPt rToVarTab" . FuncTabPt r <> SubrTabPt r. ,C.lledSubr

then error(32) { progr_ logic error. variable n_e of }i

function arS\.ll1ent not found in symbol table }

AUKRPar.Ptr :* RPar.Ptr; new(RParIlPtr);
RParllPtr" .LastPar. := AuxRPar.Ptr:
PtrToVarTab" .OeferedValTabPtr := RParMPtr;
if SubrTabPtr" .CalledSubr" .arity = dyadic

then
begin { if dyadic

if not NamoInVarTable(SubrTabPtr" .CalledSubr" .LeftArg,
- PtrToVarTab, SubrTabPtr" .CalledSubr)

th.n erl"or(33);
1TPtrTovarTab" .FuncT.bPtr <> SubrTabPtr" .CalledSubr
then .1"1"01"(33) { same as error(32) };

A'UX['ParllPtr := LPar",Ptr; new(LParIlPtr);
LPar.Ptr6.LastPar. := AUILParlllPtrj
PtrToVarTab6 .DeferedVal TabPtr := LParmptr;
kParlftPtrA .PtrVal := OperTabPtrA .~erPtr;
AuxOperTabPtr := OperTabPtr:
OperTabPtr := OperTabPtr6.LastOper;
d;spose(AuxOperTabPtr)j PtrLastOper.- aperTabPtr;

end.
RParflPt1"" .PtrVal := ()p.rTabPtr6.OperPtr;
AUIOperTabPt,. := Op.rTabPt r;
Op.rTabPt r := OperTabPt r6 .Last Opel"; di spose (Aux()p.rTabPt r):
PtrLastOper := OperTabPtr;

IPnd;
TokenTabPt r := Subr TabPt r" . C. lledSubr" 6 Fi rst St at eflent" .Nel( tStftlnt:
VFuncPtr := SubrTabPtr6 .CalledSubr6 .FirstStat~ent:

~
{

callsubr l;

~ FunctCall: Bool~an;

var
PtrToFuncTab:.

"
FuncTab;

Na..OfFunc: PackedString:
Val idFn: Boolean:

beg in ( functcall
Val idFn := fal se:
if TokenTabPtr" .noun GlobYar
then

begin
Na.eOfFunc := TokenTabPtr" .VarTabPtr" .YarNaIl.;
if Func t ;onAl readyDef ;ned(NaftleOf Func, Pt rTo FuncTab)
then

begin
AuxSubrTabPtr := SubrTabPtr: n~w(SubrTabPtr);
SubrTabPtr" .LastSubrPtr := AuxSubrTabPtr;
SubrTabPtr" .CalledSubr := PtrToFuncTab;
SubrTabPt r" . TokenCall ingSubr := Tok~nTabPt r;
SubrTabPtr-.Stat.flCallingSubr := VFuncPtr;
hold := TokenTabPtr;
TokenTabPtr := TokenTabPtr" .NeoxtToken: Val idFn .- true;

end;
end:

FunctCall := ValidFn;
end { functcall };

procedure ttJnWri te(Aeal No: rea l);

var
pr.fix, root: integer;

SigDig, tolCnt: integer;

~! output a n ber
if RealNo >= 0.0
then write('

"
RealHo, 1£: 2) { oulpul posllive n\.ll1ber

iTii
befn

{ output nesative n ber
ealNo,. - 1.0 .RulNo;

SigOig ,. trunc«ln(RealNo» I (In(10.0)));
for ColCnt :8 , to(7 - 5;gD;g) ~ write(' I):

-rr-character(negative] < 6000
then wri te(chr (charac terCnegat ive]»
or.e

begin
prefh ,. character(negative] div 100;
root ,. character(negative] - ~ . prefh);
write(chr<prefh), chr(root»;

end'
Si~ ,. SigOig + 5; write(RulNo: SigOig, 2);

end
end In\llwr1t1 I;

procedure ~tPutVa l,
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118Z
1183
1184
1185

'86
187

11M
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1 ZOO
1Z01
1Z02
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
12H
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1241
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268

126'1
1270
1271
1272
1273
1274
1275
1Z76
1277
1278
1279
1280
1281
1282

v.r
ent: int~.r;

AuxV.lto.esPt r: .valUtts;
Oi.Hold, dl..n1, di.en2, dlllen3: int~er;
OutCnt1, OutCnt2, OutCnt3: int~er;
idi a: Int~er;

begin ( outputYll )
cnt :- 0; wr1teln; wr; teln;
If not OperTabPtr" .OperPtr" .ForwardOrder

"-iheft'"ieverseLI nkLI.t (OperTabPtr" .OperPt r);
AuiiV.l Pt r :. OperTabPt r" . OperPt r" . Fi rstValue;
Idi :. OperT.bPtr" .OperPtr" .di.en,'on.;
if not (idillen. In [0 .. 3)

ihei> -
~In

--ror ColCnt:. 1 to
"

geLength do
write(ErrorM.gS!"6O, ColCnt]); -
vriteln;

end
elM
--rr Au.V.l Ptr . ~

ihen

be"
n

or CoLCnt :. 1 to
"

geLength ~
write(ErrorM.gi!61, ColCnt]);
writeln;

end
.e.....

if ;dillens =0
ihen begin ~nWr;te(AuxValuesPtr"'.RealVal>; wr;teln; ~
else

begin
dimen1 : = OperTabPt r'" ..OperPt r" ..Fi rstD;.en" .d i.enlength;; f id ;mens >= 2
'then
--cITmen2 := OperTabPtr" .OperPtr" .FirstOimen" .HextD;..n.. .diflenlength
else dimen2 := 1;
'ffTd ;~ns :: 3
t'hen
--cITmen3 := OperTabPtr" .OperPtr"' .FirstDillen"' .He.tD;lIen.. ..HextD;.en" ..dillenlength
else dimen3 := 1;
TfTd i.ens :: 3 then
-begin {

rotat"edimensions
}

Oi.Hold := dimen1; di..en1:= dillen2;
d;.~n2 := d;lft~n3; d;.~n3:= D;IIHold;

fond;
fo~tCnt3 := 1 to di..en3 do

begin - -
for OutCnt2 := 1 to di.~n1 ~
begin -

for OutCnt1 := 1 !2. dimen2 ~
begin

cnt :=cnt + 1;
if «(cnt - 1) lIod 5) =0) and (cnt <>

1)

TIi~nbegin wdt~ln: ...rit~rr- ')i ~
HunWri te( AuxVa luesPt r" . R~al Va

l) i
AuxValuesPtr 0- AuxValu~sPtr" .NextValuei

end;
; fid;!lens >= 2
th~n ~ writeln; cnt:= 0; ~:

end;
writeln; 'IIIriteln;

end:
{ writeln; }

end;

~ outputval I-

~ variable: Boolean;

yar
globOrDummy: Boolean { gord }:

PassedAdj: "VarTab I k );

ra"9: Boolean
{ rd I;

Par.Pt r: "Val Tab { pt I:
Va l idVa r: 800 lean;
Val idlndex: Boolean;

procedure InputV. l:

yar
-'"iuxPt rToDa: "Va l Tab;

AuxVa luesPt r: "values:
Aux2ValuesPtr: "values;
RealV: real:
bOOlv: Boolean:
centr, cnt: integer:
AuxO;menFoPt r: "O;menlnfo;

begin { inputval
cot := 0; position:= 1; AuxPtrToO.:= PtrToO.:
new(pt rToOa); AuxPt rToOa" .Nex tVal TabL;nk := Pt rToD.;
AuxOperTabPt r := OperTabPt r; new(OperTabPt r);
PtrLastOper := OperTabPtr;
OperTabPtr" .LastOper := AuxOperT.bPtr;
()J)erTabPt r'" . OperPt r 0- Pt rToOa; new( Aux2Ya luesPt r);

PtrToDa'" .FirstValue 0= Aux2ValuesPtr;
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1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
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
1318
1379
1380
1381
1382
1383

for ccntr :. 1 to "-..~eLength do wriU(ErrorMsg.[63, eentr);
W'rTt.ln; re.dln; GetAPlstatMint;
!.!e!!!.

"'akeltl"'ber(RealV, boolv); SkipSplees;
if not boolv
then

.
be~;n

or ColCnt :..1 to ""...geLength do
write(ErrorM.gsr62, ColCnt]); -
writeln; positiOl"l:- 1; cnt:- 0;
Aux2Value.Ptr :. OperT.bPtr" .OperPtr" .FirstVIl...;
for centr :. 1 to "-..~eLength do
write(ErrorM.gs[63, centr); -
writeln; re.dln; GetAPLstatetlent

end
olse

bogin
cnt :. ent . 1; Au.V.l Ptr:. Au.2V.l Pt';
new(Au.2Value.Ptr); Au.V.lue.Ptr" lV.l :. ".LY;
AuxValue.Ptr" .lIutV. l... :. Au.2V.l Ptr;

end;
unt ilPosit ion > L1MLength;
dispo.e(Aux2ValuesPtr); Au.Value.Ptr".IIe.tV.l...:.!!!!;
PtrToOa".InterlledRnult :~ false; PtrToDI".dl.en.lon.:. 1;
PtrToOa" .ForwardOrde,. := tr ;
PtrToDa. .NutVal TabLink :. nil; new(AuxOiunFoPtr);
PtrToOa" .FirstOilJl.n := AuxOTMenFoPtr;
AuxDimenFoPtr" .dill.nlength :8 cnt;
AuxDimenFoPtr" .NextOi.tn := ~

end { inputval };

procedure GttArrayPosition(~ Value.Pt r: TypoValue.PtrJ;

yar
indice: real;

kcnt: integer;
sl: int.ger;

AuxOimenFoPtr: "0;..nln10;

begin { getarrayposition }

---;r-npv <> ParllPtr" .dill~sions then error(35);r 'wrong mDo of subs('r:pts' 1-
sl := 0; AuxOperTabPtr:= OperTabPtr;
AuxDillenFoPtr := Par.Ptr" .FirstO;..n;
for kcnt := 1 to npy do
begin - -

--rr-AuxOperTabPtr. .OperPtr" .di..ensions <> 0
tiien error(35) ( 'non-scaler indices' );
TnaTce := AuxOperTabPtr. .OperPtr" .FirstValue. .R~.lVal;
if indice - 1.0 *

trunelindiee) <> 0.0
then error(31) (

'non-integer indices' );

iT"'r\ot (trunc(indice) in C1 .. Aux Dit81enFoPt r'" .di.enlength
-j) -
then error(38) {

'out of range index I I;
ST":= (sl

*
AuxDi.enFoPtr" .dillenlength) + tr~c(indice)

1;
AuxOperTabPt r := AuxOperTabPt r" .LastOper;
dispose(OperTabPtr); OperTabPt r := AuxOperTabPt r;
AuxDill~nFoPtr := AuxDitllenFoPtr" .NextOillen;

end;
V.TUi'sPtr := Par.ptr'" .FirstValue;
while sl <> 0 do { determine which value in t
--r pt(.vaUSv') ][.vaU.Y-1)]...[ .vaU .y_npy+1)]

{
:= .vaU.y-npy) I

begin y.l~sPtr := ValuesPtr" .NextValue; sl:= sl - 1; end;

~ { getarrayposition I;

procedure Li nkR~sul ts;

vir
PtrToValues: "values;

beg t
(

l1nkre.ult.

i npv =0
then

be~~n1 not g lobOrOu...y
then
if rarg then RParllPtr. .ptrV.l := OperTabPtr" .OperPtr

or.e LPar.Pt?".PtrVal := OperTabPtr" .OperPtr
el'S'e'"PassedAdj. .Val TabPtr := OperTabPtr" .OperPtr

encr-
else
beg ti globOrOUfHIY then ParlllPtr := PassedAdr .Val TabPtr

iTse Par.Ptr := pass-;dAdr .~fe"~dVal TabPtr" .PtrYal;
Ge'tirrayPosi t ion(Pt rToVal ue.);
if OperTabPtr" .OperPtr" .di.ensions <> 0
t1ien .r,.or(36) I 'assigned expression not a scalar' I;
rtrTovalues" .RealVal := OperTabPtr" .OperPtr. .F;rstVllue .

.RealVal;
end;

Au~erTabPt r := OperTabPt r;
OpcrTabPtr := OperTabPtr".LastOperi
PtrLa.tOper := OperTabPtr;

!!!!!.
( l1nkresult. );

di spose( AuKOperTabPt r);

procedure StackPointers;
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1384
1385
1386
1387
1388

~89
90

.591
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
1431
1432
1433
1434
1435
1436
1437
H38
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
1410
1471
1412
1413
1414
1415
1416
1417
1418
1419
U80
1481
1482
1483
1484
1485

v.r
AuxPtrToOa: 'V.l T.b;

PtrToValues, AuXVll~sPtr: "values;

beg in ( stackpo inter s
,
if npy 0
then
~

AU)lOp~rT.bPt r := OperTabPt,..; new(OperTabPt r);
OperTabPtr' .La'tOper := AuxOperTabPt r;
OperTabPtr. ..OperPtr := ParrnPtr;
Pt rLa.tOper := OperTabPt r

end
else

~g;n
AuxPtrToOa := PtrToD.; new(PtrToOa):
PtrToDa' .NutVal TabUnk := AuxPtrToOa;
PtrToO.- .Inter.edResult :s true:
PtrToO.'" .di.ensions := 0; PtrToD." .FirstDimen := nH;
Ptr100.- .Forw.rdOrder :. true; new(AuxValuesPtd;-
PtrToo.- ..FirstVaLue := AuxValuesPtr:
GetArrayPos it ;on<Pt ,.ToValues);
PtrToo." .FirstValue" .RealV.L := PtrToValues".RealVal;
Pt,.ToO," lor;rstValue" .NtxtValue := nil;
AuxOpeorTabPtr := OperTabPt r; new(Op.rTabPt r);
OperTabPtr" .LastOper := AuxOp.rTabPtr;
Ope,.rabPt r" .OperPt r := Pt rloD.:
Pt rLastOper := OperTabPt r;

.!!l!!;
~ { st..ckpoint.ers }:

~ Si8pleV.rhble: Boolean;

v.r
V.l idSv: Boolean;

~ ( si8plevari.ble )

v8fidSv :z false: rarg:= false: globOrDUlIIIY.- false:
if assign
then

~:n , (TokenTabPtr'" .noun For.Res) ~ (TokenTabPtr... .noun
- GlobVar)
!!!!!!

~gin
globOrDu..y ::a true;
PassedAdj := TokenTabPtr'" .VarTabPtr;
hold := TokenTabPt r;
TokenTabPt r := TokenTabPt r'" .~.tToken;
ValidSv .- true

end
elS;-
~ TokenTabPtr'" .noun := ForllArg

then

~
H NallesMatch(TokenTabPt r'" . VarTabPt r'" . FuncT.bPt r" .
- Left Arg, Toke-nTabPtr" . VarTabPt r'" . VarNalle)
then rarg .- true;
PassedAdj := TokenTabPt r" .VarTabPt r

end
end

elS;-
begin

if (TokenT<ibPt rOo.noun ForlJlRes) or (TokenTabPt rOo.noun
- GlobVar)

~ b~gin
Par.Ptr := TokenTabPtr".VarTabPtr".ValTabPtri
!.!. Par.Ptr <> nil then

beg;n
hold := TokenTabPtr;
TokenTabPt r : = TokenTabPt r- . Hex tToken:
Val idSv := true

end
end-

elw
~g;n

; f TokenTlbPt r- .no , . For.Arg
then
~;n

f N..e tch(TokenT.bPt r" .V.rT.bPt r' . FuncT.bPt r
- .LeftArg, TokenT.bPtr" .V.rTabPtr' .V.rHaIle)
then P.r.Ptr :. LParllPtr" .PtrV.l
;rs; ParllPtr := RPar.Ptr- .PtrVll;
h'OTd :a TokenTabPtr;
ToltenTabPtr :a Tolt.nTabPtr'" tTok.n;
Val idSv :* true;

~;
f'nd;.nd.-

Si.Pl;Vari~l. :a Val idSv;
~ ( si.ple variable );

procedure inde.(:!.!!:. Val;dl: Boolean);

v.r
V.l ;dE1, VaUdE2: Boolean;
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1486
1481
1488
1489
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
1500
1501
1502
1503
1504
1505
1506
1501
1508
1509
1510
1511
1512
1513
1514
1515
1516
1511
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1530
1531
1532
15n
1534
1535
1536
1531
1538
1539
1540
1542
1543
1544
1545
1546
1541
1548
1549
1550
1551
1552
1553
1554
1555
1556
1557
1558
1559
1560
1561
1562
1563
1564
1565
1566
1567
1568
1569
1570
1511
1512
1573
1514
1515
1576
1571
1518
1519
1580
1581
1582
1583
1514
1515
1586
1587

begin I index
ValidI := false:
if v.lidE1
then

begin
npv :=

, I no. of index expressions }.

white SpecSymboL(XSemicolon) do
begin -

npv := npv + 1; fxpression(ValidEZ):
if not ValidE2 the-n error(39):

{ "linval id index ~;pr;ssion' 1
end.

Yam; := tru!!':
end;

end {index l;

express ;on(Va l idE');

begin ( variable
)

ValidVar := false; npV:= 0:
if not assign

then
--rf SpecSYlllbol<XQuadSYIII)

the-n begin InputVal; ValidVar:= true ~
el se

begin
if SpecSy..bol(XRightBracket)
then

b~~in
, ndell (Va l idIndell):
if (not Vat idlnd.,) or (not Sp~cSy.bol(XLeftBracket»
tfien~ror(31.) { In;alid"index expression }i

end.
i f---si~pleva r i ab le
then begin StackPointers; ValidVar:= true end

end
else-
-rr SpecSy.bol<XQuadSy.)

then ~ <>.JtPutVal;
else

be-gin
if SpecSYlllbol (XRightBrackeU
then

begin
index (Va l id Index);
if (not Validlnd~,) or (not SpecSy.bol(XLeftBracket»
then--error(34) { in;'";Ud1ndex expression };

ena;-
i fS'i"plevariable
then begin LinkResults: ValidVar:= true; end;

end.
"ariabT~ := ValidVari

~
{ variable };

Val idYar := true ~

procedure pri..ary(~ "al id: Boolean) {

var
ValidX: Boolean:

assign: Boolean;

recursive entry };

~ vector: Boolean;

var
vec: Boolean;

begin (
vector--;ec := false;; f TokenTabPt r" .noun

then
begin

Au.OperTabPtr := OperTabPtr: new(OperTabPtr):
PtrL.astOper := OperTabPtr:
OperTabPtr- .LastOper .;_e AuxOperTabPtr;
Op.rTabPtr" .OperPtr := TokeonTabPtr" .Val TabPtri
hold := TokenTabPtr:
TokenTabPtr := TokenTabPtr" .NrlltToken:

end;
vector :- 'lee;

.!!!!!
{ yec t.or }

:

constant

V'ec := true;

beg;n I pri...ry
--;arid :- true:

if not vet tor
then
~1n

.ssign :- fllse;
if not v.r;able
then
--rr Spec$Y8bol<XR;ghtP.r)

then
beg;n

..pr.ss ion{Val idX);
if not V.l ;dX
ih.ntrror(14) ( 'non-valid exp within parens'
i'rit
--;T not Sl!fCSY8bOlIILfftPlr)

then
-.rror(15)

(
'rilht paren not balancf'd with left parent

!!.!!. val id :. true
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1588
1589
159r.
15~1
1592 end;
1593 !!!!

r-priury );
1594
1595
1596 procedure e.press ion
1597
1598
1599
1600
1601
1602
1603
1604
1605
1606
1607
1608
1609
1610
1611
1612
16B
1614
1615
1616
1617
1618 ~ .op: Boolean;

1619
1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638
1639 ~ dop: Boolean;

1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650
1651
1652
1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1611
1672
1673
1674
1675
1676
1677
1678
1679
1680
1681
1682
1683
1684
1685
16M
1687
1688

-elM
--rr not FunctCall then vil id :" false
ors~ CallSubr;-priury(valid); end;

./

recur' stY It !;

vir
Donebp, V.lldPrl, V,lIdFunc, VllIdA,sn: Boolean;

cod.: integ.r;

procedure u,igl'llent(!!!. valida: Boolean);

begin ( usIal'llent
v.lIda :" false;
If $pecSyabol<XleftArrow)
then

begin
.ssig" :z true; Iss;gn1:- t,.ve;
if variable then \I.lid. := true
irSterror(!) tresull of an assn
vaLida :2 true; 1155;9n:= false;

end;
end {'SIignnent I;

nol a valid variable

Vir
Val idM: Boolean;

beg;~
( mop )

Va idfll := false;
if <TokenT.bPtr' .noun PIonadOper) or <TokenTabPtr' .noun
- ReductOper)
then

be~~n, TokenTabPt r' .noun =PIonadOper
ITen code := MOpTabCTokenTabPtr' .lIonindexJ.OpIndex
erse code := RedTabCTokenTabPtr' .RedInd.J.OpInde.;
!iOTd := TokenTabPt r;
TokenTabPtr -z TokenTabPtr".NextTok.n; ValidM:= true;

end-
'IOP:~ Valid";

~
( mop );

vir
-VatidD: Boolean;

beg;~ ( dop )

Va idD :2 f.lse;
if TokenT.bPt r' .noun = Dy.dOper
tlien

begin
code :. DOpTabCTokenT.bPtr. .DOpInd.J.OpInde.;
hold :. TokenT.bPtr;
TokenTabPtr := TokenTabPtr" ._.tTak.n;
if (code> 80) then V.l idD :. true
;Lse ----
---rfTokenTabPt r" .noun = SpecOper

t'hen
--n- SQecSy..bol(XPeriod)

then
begin

; f TokenTabPt,.A.noun
==

DyadOper
t1ien

b~gin
if DOpTab(TokenTabPtr' .DOp Ind.]. Opinde. <= 80
then

begin
code :. code. (100 . DOpTab(TokenT.bPtr'.

.

DOpInd.], OpInde.);
hold := TokenTabPt,.:
TokenTabPtr := TokenTabPtra .He.tToken:
Val idD := t,.ue

end
else-e,.rod21)

encr--
elu
if TokenTabPt r& .noun = SpecOper

then
begin

if SQecSy..bol(XLittleCircle)
th~n

begin code := 10
*

code: V.lidD:- true
end

elu~,.,.or(26) {
'inval out.er prod exp'

en~
el"error(26)

'invalid inner product. exp

same as above
end-

elS;-ValidO := true
elseYaLidD .- true:

end;-
doP:= ValidO:
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1689
1690
1691
1692
1695
1694
1695
1696
1697
1695
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
1761
1762
1763
1764
1765
1766
1767
1768
1769
1770
1771
177l
1773
1774
1775
1776
1777
1778
1779
1780
1781
178l
1783
1784
1785
1786
1787
1788

!!!!!
( dop ) ;

~ Its90olean(test: reaU: Boole.n;

be~:n, <test =1.0) or <test" 0.0) ~ Its800lean :. true
or.. IU900lean ,. false

end( i tsboolean );

procedure DyadCOIOP(v.r SHoat: real; v.lue: re.l; code: Integer);
I compute re.ult ony.dIc oper.tion

}

begin
else code of--r left CO'd.. - reduction opa .

2, 52: SHoat \" vllue . SFloat
3, 53: SFloat I" v.lue -SFloat
4, 54: SFloat :. v.lue SFloat
5, 55:

if SHoat. 0.0
ITen error(20) I .tt..pted dIvIsion by zero
iTSe SHo.t :" value I SHoat ( dIvIsion I;

6,56:'
if value> 0.0
t"'hen
---sFloat :. exp(SHoat

"
In(v.lue))

{
n\.l'l1ber raised to a power}

else SHoat := 1.0 I (exp(SHoat . In(.bs(v.lue))));
21~:

if value =SHoat! equality!
!Lse SFlo.t :. 0.0;

22;-1'[:
; f vaLue <> SFloat { inequality
!Lse SHoat :. 0.0;

23;73:
;f vaLue < SHoat { less t.han }

!Lse SFlo.t :. 0.0;
24-;74:

if vaLue <=
then SFloat
eTs. SFloat

25~:
if value >=
then SFloat
iTSe SFloat

26~:
; f va Lue > SFloat { greater than )
orse SHoat :. 0.0;

27;-11:
if (ItsBoolean(v.lue» !!!!! (It,80olean(SHoat»
then
-rf (v.lue =1.0> .nd (SHoat. 1.0) ( .nd

then SHoat :. 1.0
erse SFloat :. 0.0

eLse-e,.ror(19) ( value not. boolean ):
28~:
if(ItsBool..n(v.lue» .nd (It,Bool..n(SHoat»
then ---rf (value. 1.0) or (SFlo.t = 1.0) [ or

then SHo.t :. 1,a
eTs. SFloat :" 0.0

eLue,.,.or(19) ( value not boole.n );
29:-

if value> SHoat ( ...1 or ceilIng
then SHoat := value;

30:-
if value < SFloat { 8iniml.lrl or floor}
then SHoat :a vll~;

31:-
if (v.lue

"
SFloat) < 0.0

then ,,.,.or(50)
(

nI.II'Ibel'" and base of 11fferent sign
iTSe
~loat :. (In(.bs(SHoat))) I (In(abs(value)))

{ log to a ba.e }

end { ea.e
}

enO( dyad eomp );

rIght code. - dy.dIe
( addItIon );
( aubtraetion );
( aultlpl1cation );

~ SHo.t :. 1.0

~ SHo.t := 1.0

.

:-

1.0

SHo.t tIes. than or equal to I
:. 1.0
:= 0.0;
SHoat t great.er than or equal t.o

}

:. 1,0
:. 0,0;

~ SHoat .. 1.0

procedure Inde.GenerAtor(arg: TypeVa l TabPt r);
(

monadic iota operator I

vir
iotlIndex, TopVaL~: integer:

begin
--rr-.rga .dillensions <> 0

then error(Z1) ( argl.lrlent not scalar
iTSe
"'iT argO .Fi rstValue' .Re.lVal < 0.0

t"hen error(22) { argument is negative
erse
--rf (.rg'.FirstV.lue'.RealV.l) - (1.0. trunc<.rg".

- Fir,tV.lue' .RealV.l» <>0.0
then erro,.(Z3) { arglAnent is not an integer}
iTSe

begin
new(NewV,lTabU nk);
OldV.l T.blink' .NextVal T.blink :. NewValTablink;

ops )

19
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1789
1790
1791
'792

'93
'94

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

136
,37

.838
1839
1840
1841
1842
1843
1844
1845
1846
1847
1848
1849
185lJ
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861
1862
1863
1864
1865
1866
1867
1868
1869
1870

1871
1872
1873
1874
1875
1876
1877
1878
'879

~8O
,881
1882
1883
1884
1885
1886
1887
1888

Ne..ValTablink. .N..tVal Tablink := nil;
N""Val TebLink'" .ForwardOrder := true:
NewValTabLink".lnter.edResult := true;
NewValTabL;nk"'.dillensions:= 1 (result is a vector I:
ne"(Ne,,O;.>; NewValTabLink"'.FirstDil'llen:= Ne~D;..;
TopValue := tr...,c(arg" .FirstValue" .RealVaL>

( last index generd };
Ne..Oi.. .di.enlength := TopValue;
NewOi .NextDi.en := nil: iot.Index:= 1;
switch :a true; -
..hile iotaInde. <= TopValue do

b<Pgin
new(NewVal~s); Ne"Val~s" .RealVal .- ;otaIndex;
if switch
then

b<Pgi~'v tch := false:
Ne..ValTablink..FirstValue := Ne..Values

end
elMNe..ValPtr. .Ne.tValue := Ne..Values;
NiWV.lPtr := NewValues;
iota Index := ;ot.Index + 1

end'
if--;;itch
tnen
--rii"..Val Tablink. .Fi rstValue := n; l

{ result is vector of leng~O
else NewValues" .NextValueo ": ni l

en~ -
~

( iiide.generator );

rOCedure ravel(arg: TypeVal TabPt r);

IIOnedic COlI" operator }

var
el..ents: ;nt~er;

~
ne..(Ne..Val Tablink);
OldVal Tablink. .Ne.tVal Tablink := Ne..Val Tablink;
Ne..Val Tablink. .Ne.tVll Tablink := nil;
Ne..Val Tabl ink. .Inter.edResul t := t rue;
NewValT,blink" .For..ardOrd~r := arg" .ForwardOrder;
Ne"ValTabLink".di8ensions :=- 1

{ result is a vector };
ne..U""D;.>; Ne"ValTabL;nk" .FirstDi.en := HewD;fI;
NewOi." .~xtD;8en :c ni li s"itch:z true;
VllPtr :=- arg" .FirstValue; elMents:= 0;
..hile ValPtr <> nil do
~ ( duplicate values into result )

ne..(Ne..Values); Ne"Vllues..RealV.l:= ValPtr..RealVal;
eluents :a elellents + 1;
if s..itch
tiien

b<Pgi~
s..,tch :::1 false;
Ne..ValTablink. .FirstValue := Ne..Values

end
eluNe..ValPtr. .Ne.tV.lue := Ne..Values;
NiWValPtr := Ne..Values; ValPtr:= ValPtr. .Ne.tValue

end;
NeWir." .di.enlength :. ele.ents;
if s..itch then Ne..ValTablink. .FirstValue := ~
else Ne..Values":'Ne.tValue :. nil

end'"""{ravel }; -

procedure ShapeOHarg: TypeValTabPtr);
{ lIIOfIadicrho operator }

~
ne..(NewValTablink);
OldVal Tablink" .Ne.tVal Tablink :. NewValTablink;
Ne..ValTablink" .Ne.tVal Tablink := nil;
Ne..ValTablink". Inte...edResul t :. trUe;
Ne..val Tablink" .For..ardOrder :. true;
Ne..valTablink".di.ensions :. 1 ( result is a vector);

(NewDI.); Ne..OI." .di.enlength :. argO .di.ensions;
Ne..valTabllnk..FlrstDi..., :. NellOi.;
Ne..Oi." "1IIItDi..., :. nil; s..itch:. true;
OI8Ptr :. arg""FlrttDi8en;
..hile OI8Ptr <> ~!!2

begin I arg\Dent dl.~nslonl bf'COIIeresul t. values
new(NewValues) ;
Ne..Values. .RealVal :. Oilll'tr" .di.enlength;
if s..itch
tiien

begi~
sv tch :a falle;
Ne..Vll Tablink. .Fi rstValue :. Ne..Values

end
elMNe..ValPtr" .Ne.tValue :. Ne..Vllues;
NiWValPtr :. Ne..Values; Oi.Ptr:. Oi.Pn..Ne.tOi.en

.nd. .
; (s.;it eh
tiien
"Iie..Val Tablink" .Fi rstValue :. nil

t result is a vector or len&th 0
}

else Ne..Values" .Ne.tValue :. nil
end! Ihapeor I; -

20

1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
19()4
1905
1906
1907
1908
1909
1910
1911
1912
1913
19U
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
19B
193~
1935
1936
1937
1938
1939
19~0
19~1
19~2
1943
19~~
19~5
19~6
1947
19~8
19~9
1950
1951
1952
1953
195~
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
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991

procedure reduc t ion(arg: TypeVa l TabPt r);

var
(otllter, Rowlength: integer;

SFloat: real;

begin
if (arg" .di.ensions =0)

£!: (ar9" .FirstValue =!!il)
then
-error(24) I argllnent is a scalar or vector of length zero}
.l se
if (a"9" .d;m~sions =1) and (arg" .F;rstOilll~n" .d;.enlength

-=1> -
then ~rror(51) { argllllent is a vecto" of length one}
;T"5i

begin
new(NewVal Tablink);
OldVal Tablink" .Ne.tVal Tablink := Ne..Val Tablink;
NewValTablink".NeJltValTabLink := nil;
NewYalTabLink".lnterliedResult := trUe;
if arg" .ForwardOrder then ReverseLinkList<arg);
NewVal TabLink" .ForwardOrder := false;
NewVal Tablink" .di.ensions := arg" .dimensions - 1;

Di.Ptr := arg".F;rstD;lIIen; switch:= true;
while OillPtr" .NeJltDillen <> nil do

begin t build dimensions or-resul t }

new(NewDi 1ft);
if switch
ITen

begin
switch := false;
NewValTabLink".FirstOi"en := NewOi.

end
etse-NeowPtr" .Nt'xtOi.en :z NewDill;
N;;Di." .di.enlength := OillPtr" .di.enlength;
NewPt,. .- NewO;.; Di.Ptr:z Di.Ptr" .fWxtDilien

end;
ifswi tch
then
-";-wValTablink'".FirstOi.en := nil

I arg is vector,result is scalar
else NewD;"," .NeJltOimen := nil;
iiOWCength := OimPtr" .dillentength;
ValPtr := arg".FirstValue; switch:= true;
while ValPtr <> nil do

begin { performreduction}

SFloat := ValPtr. .RealVal
{

snoat gets last value in row};
V.lPtr := YalPtr...Ne.tValue;
for counter := 2 to Rowlength do
begin - -

DyadCollp(SHoat, ValPtr" .RealVal, code);
ValPtr := ValPtr. .Ne.tValue

end.
ne;("N;wvalues); NewValues" .Real~aL := SFloat;
if swi tch

tiien
begin

switch := false;
NewValTablink".FirstVaLue := NewValues

end
elS;-NewValPtr'" .HextYalue .- NewValues;
NewValPtr :~ NewYalues

end;
NewYalues'" .NeJltYaLue := ~

end;
end { reduction};

procedure monadic(arg: Ty~Yal TabPtr; token: TokenPtr);
( operations wi th codes between 1 and 31 J

begin
*s~oken".noun =ReductOper ~ ,.eduction(arg)

~ code> 20
tiien
-case code of

-z1: Inde;;(;enerator<arg);
22: ShapeOHarg);
23: ravel(arg)

end ( case )
elM

b<Pgin
new(Ne..ValTabl ink);
OldVal Tabl ink. . Ne.tVal Tabl ink :. Ne..Val Tabl ink;
Ne..ValTablink" .Ne.tVal Tablink :. nil;
Ne..ValTablink".Inter.edResult :. true;
Ne..Val Tablink" .For..ardOrder :. argO .For..ardOrder;
Ne..Val Tablink" .di.ensions :. argO .di.enlions;

slIIitch :- true; Oi.Ptr:- ar9- .FirstO;lIen;
..hile Oi.Ptr <> nil do

b.gin t dupl ic'i"le dimensions of arg into rt'sul t
n.v(N.wOi II);
NtwO;." .di.enlength :- Oh.Ptr" .difllf,nlength;
if s..itch
tnen
liig i~Sill tch :a fils.;

NewValTabLink..firstDlun :. Ne..Oilll
~
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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
Z088
2089
2090
2091
2092

else NI..Ptr" .Nt.tOi..n :- NewDi.;
NhPtr :- NevOi.; DillPtr:a Oi"t,.'" .NeltO;..n

if ';=;tCh
th.n
-';;-"valT,bLi"k".FirstDilien :a nH ( result is a scalar ~
else Newt;.'" .Nt.tO; n :- nil; -
iWlTch :- true: V.LPtr :'8"irg" .FirstV.luei
whiLe V.lPtr <> nil do

begin --
n.wU.ewV,l ves);
if switch" true
th.n

b.gin
sw1tch :a fllse;
~wV.l TlbL;nk' .Fi rstV.lu. ,. N.wV.lues

.nd
.lu"'wV.lPtr' tV.lue .. N.wV.lues;
iiWV.lPtr :a NewY.lues;
CIS' cod. of

r: -
if ItsBool..n(V.lPtr' .R..lV. I>
- ( logicll n.gatlon )
then
-;r.wV.lues".R..lV.l ,. 1.0 - V.lPtr" .Re.lVal
et,. ,rror(19) { value not boolean }:

2,-
N.wV.luts" .R..lV.t ,= V.lPtr" .R..lVal

no-op };
3,

N.wV.luts" .R..lV.t := 0.0 - V.lPtr" .R.alV.l
{ negat ion };

4,
if ValPtr" .R.alV.l > O.O! Slgn""
th.n "'wValuts" .R..lVal ,= 1,0
erse
--rt ValPtr' ,RealV.l < 0.0

then NewValues".Reall/at := - , .0;
5,

if ValPtr' ,RealVal =0.0 ( reciprocal )

then ,r,.0,.(54) ( attempted inverse of zero
iTS'O
-;r.wValues'.R..lVal ,. 1.0 I ValPtr".RealVal;

6: Nt.Values' .RealVal :. e.p(ValPtr" .R..lVal>
end I case };
ValPtr ,= ValPtr" .Nt.tValut

end:
ifS';itch thtn NewValTabL;nk" .FirstV.lye. .- nil
else NewVal~NtJCtValue := nit

encr- -
~ (monadic }i

procedure catenate(Left ."9, Right Arg: Type-Va l TabPt r);
{ dyadic canma operator - Joins 2 arguments I

var
Resul tLength: integer;

be~ ~n
{ catenate }

1 (RightArg'" .di.fl'sions > 1) or (leftArg'" .di.~sions 1)

then error(S3) { arglMnent( s) wUh rank greater than 1
else

begin
new(NewVal Tabli nk);
OldY.l TabLink' .Nt.tV.l TabLink
NewVal Tablink" .Nt.tVal TabL;nk
NewVal TabL1nk'" .1nter.I!dResul t
if not leftArg'" .ForwardOrder
theii"R'everseL; nkl i st (le ft Arg>;
i""f"not R;ghtArg" .ForwardOrder
thenReverseLinkLi st(RightArg);
NewVal TabLink'" .ForwardOrder := true;
NewVal TabLink'" .dimensions := 1 { result is a vector I;
new(NewO;.); NewValTabLink".FirstDi.en:= NewOim;

NewOi." .NextD;.en := ni l; Resul tLength :: 0;
if LeftArg" .di.ensions: 0
then
-yesultLength := ResultLength 1 {

left arg is a scalar
else
-resul tLength ,= Resul tLength Left Arg".F;rstOi..en' .

di..nl~ngth;
if RightArg' .di.ens;ons =0
then
-resu~tLength := ResultLength 1 I right arg is a scalar
else
-resul tLength := Resul tLength RightArg- .Fi rstO;"en".

diillenlength;
NewOi.- .di.enlength := Resul tLength;
if ResultLength =0
then
--;j;wV.l T.bLink" .Fi rstValue := nil

( result Is vector of lengthO
else

be9i~
{ transfer values to resul t }

Le tV.lPtr :. LeftArg'.FirstValut;
while LeftValPtr <> nil do

begin ( transfer lill;;:-g values (if any)
new(NewValues);

if sw; tch
then

:= NewValTabLink;
:= nil;
:=~;

switch := true;
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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
21~9
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

btg17
swotch :- fal.e;
N.wV.l TabLlnk'.Fi "tV.lue :. N.wV.l....

end
eluNt.V.lPtr. .Nt.tV.l... :. Ne.V.lue.;
N;WV.lu..' IV.l :. L.ftV.lPtr. IVal;
NewV.lPtr :- NewV.lues;
LeftV.lPtr :. L.ftV.lPtr. tV.l...

.nd;
RightV.lPtr ,. RightArg' .'irstV.l...;
.hile R;ghtV.lPtr <> nil do

b.gin ( tr.nsfer right ;':-1 values (if .ny)
ne.(N.wV.l ) ;
if ..ite h
then

begi7
S\II tch :a f.l..;
N.wV.l T.blink' .F! "tV. I... :. NewV.lue.

.nd
eluNtwV.lPtr- .NutV.l... :. N,wV.lue.;
N;WV.lue.' .Re.lV.l :. RightV.lPtr' .11..lV.l;
NewV.lPtr :- N.wV.l s;
RightV.lPtr :. RightV.lPtr' .Nt.tV.lue

~
NewV.lues'.Nt.tV.lue :. nil

end I transfer of values }-
end -

end (catenate };

procedure Ind..Of (LeftArg, R; ghtArg: TypeV.l T.bPt r);

dyad ic iota operator }

var
Maplndex, ;count, TestLength, OneMore: integer;

begin ( inde.of )

if leftArg" .dimensions <> ,
ITen error(29) { left argl.J'llent is not a vector
~

begin
new(NewVa l Tabl ink);
OldV.l T.bLi nk' . Nt. tV. I TlbL ink
Ne.Va I TabL; nk' . Nt.tVa I TabL ink
NewVal TabL ink'" . InterliedResul t
if not LeftArg" .ForwardOrder
thenReversel; nkL i st (leftArg);
NewVa l TabLi nk" . ForwardOrder :* R;ght Arg" . ForwardOrder;
Ne-..Val TabLink" .dimensions := RightArg"' .di.ensions;
if R;ghtArg" .dillensions =0
then
~wVal TabL;nk" .Fi rstO;.en := nil{ right argr.rnent is a scalr.}
else

begin { build dimensions of result}
switch := true; Oi.Ptr::I RightArg'".FirstD;..n;
while DimPt r (> nil do

beg;n - -
new(NewOi.)i
; f swi tch
tiien

beg;n
sWltch := false;
NewValT.bLink".FirstDi.en :* Ne..Di.

end
elHNtwPtr. .Nt.tDi.en :- NewOia;
NewDi.'" .di.enl.ngth :a Di.Ptr" .diilltnlength;
NewPtr :: NewDill; Di.Ptr.= OfttPtr'".NtxtDi.en

Ne~~" .Nt.tD;..en := n; l
end; -

swit"Ch := true; RightValPtr.- RightArg'".FirstValuei
while RightValPtr <> nil do

begin
new(NewVa lues);
if swi tch
then

beg;n
switch := false;
NewVal TabLink- .Fi rstV.lue :z NewV.lues

end
else~wValPtr' .Nt.tV.lue ,= NewV.lues;
'i"'COUnt := 1; LeftV.lPtr:= L.ftArg".F;rstValuei
restLength := LeftArg' .Fi rstOi"en. .di.enl.ngth

I length of left arg};
OnePlare ,= Test Length + 1( length of left arg plus one);
Maplndex := OneMor.;
while (ieount <= TestLength) .nd UI.plndu . OnePla..) ~beg;n

try tj
fmt~~~v:!~~- ~~~t~~~ :r'i ~~~t.~~ r!~ ~:~. rg

then llaplndu:. icount( value m.tch );
;count := ;count + 1;
LeftV.lPt r := LeftValPt r' .Nt.tV.l...

end.
Newvalues. .RealV.l :s MapIndex;
NewV.lPtr := NewValues;
RightV.lPtr := RightV.lPtr' .Nt.tV.l...

end
if no match. index becOlles one 80re than lenlth of left .rl }

:= NewValT.bLink;
:= nil;
:= tr=Ue;
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2195
2196
2197

198
,99

l200
2201
2202
2203
2204
2205
2206
2201
2208
2209
2210
2211
2212
2213
2214
2215
2216
2217
2218
2219
2220
2221
2222
2223
2224
2225
2226
2221
2221
2229
2230
2231
2232
2233
2234
2235
2236
2231
2238
2239
2240
2241
!242
2243
2244
2245
2246
2247
2248
2249
2250
2251
2252
2253
2254
2255
2256
2257
2258
225?
2260
2261
2262
2263
2264
2265
2266
2261
2268
2269
2210
2211
2272
2213
2214
2215
2216
2211
2211
2219
2280
2211
2212
2283
2284
2285
2286
22&7
2itll

22"
2290
2Z91
2292
229S
2ZM
2m

it"'

NewValuu-.Ne.tValue :s ~
end

end (index or );

procedure ruhape(~eftArg, RightArg: TypeVal TabPt r);

dyadic rho o~rator _ change di.mensions of

var
Resul tLength, ele..nts: intf'ger;

DiltPtr: "Di8enlnfo;
NewPtr: "values;

beg in { reshape }

--rfLeftArg" .d;.~s;ons > 1
tn,n error(56) ( left argument not a vector or a scalar
i'r.e

begin
nl'w(NewVal TabL; nk);
OldVal Tab~ink" .Ne.tVal TabLink
NewVal TabLink- .Ne.tVal Tab~ink
NewVal T.bLink" .1nter.~Resul t
if not LeftArg" .ForwardOrder

thenReversel; nkL; st (LeftArg);
Tf"""'not RightArg" .Forwar-dOrder
then-Reversel inkL; st (Ri ghtArg);
'iiiWYal TabL;nk" .FOr"lIIardOrder' := true;
if leftArg" .Fi rstDi.en = nil

"then NewVal TabLink" .dillens;ons := 1
i'r.e
-;i;..,val TabL; nk" .d ;lIens; ons : = Le ft Arg" ..Fi rst Di lien" ..

d;.~length;
Rl'suttLength :z 1; L~ftV.lPtr:= LtftArg".FirstValue;
switch :8 tr~;
while LeftValPtr <> nil do
---r"'left arg valuesarpoimensions of resul t

}

~gin (
but ld resul t d tmensions

}

Result~ength :. ResultLength. trunc(~eftValPtr-.
RealVal);

~..(NewOi IW);
NewOill" .dilltnlength := trunc(LeftValPtr" .Realvat>;
~eftValPtr :s ~eftvalPtr- .Ne.tValue;
if switch
then

begin
switch := f,lse;
Ne-wValT,bU nk" . F; rstO;.en := Ne..Di.

end
elS;-Oi.Ptr" .HextOi.en .- NewOi",;
i'i'8'Pt r : = He wD i II

end;
NeWD1I1".He.tOi.en := ni l;
RightV,lPtr := RightA;:g:.FirstVal~;
switch := true;
while eletlents < Result~ength

~~n
{ duplicate right arg

e e.ents := elMents + 1;
if RightValPtr = nil- { extend risht-arg~ent if necessary}
th~n RightValPtr := RightArg" .FirstValue;
NiWValues" .RealVal := RightValPtr" .RealVal;
if switch
then

begin
switch := false;
NewValTabLink" .Fi rstValue := NelllVat~s

end
eluNewPtr".He.tValue := NewV.lues;
N;";Ptr := NewVatues;
RightValPtr := RightValPtr- .Ne.tValue

end;
Ne;values" .Ne.tValue := nil;

end
~ (reshape };

:= NewVal TabL;nk;
:= ni l;
.- t"rUe;

ele.ents := 0;

do
values into result values}

new(HewValups);

var
Inpr01COM, Inpr02Cod., l.eftSkip, RightSkip: integer;

icount, jcount, kcount, lcount, mcount: integer;
Lutl.eftDi., firsUightDim, C_onLength: integer;
lptr: "values;
hold: roal;
SHoat, .alue: roal;

beg:n
{ inn.r product Is ..atrl, multipllcatlon

o 8I'tr :" L.ftArg. .firstOl..n;
if l.eftArg. .firstOi..en <> nil thon
-whiL. OillPtr- .Ne.tOi.on onlT"Go

-n-'lIPtr :s Di8l'tr- .Ne.tOl.;;;--( lot last dl..en or lort ar,( ir any) };
If (DillPtr <> nil) and (RlghtArg".firstDi..n <> nil)
then - --rT61-'tr' .dl.tIIltl\Ot~ 0 .iOMAro. .'irItOill.,,- .diunltngth

tlien
ror(52)

I last di. or Ian .r, not . to first di. or rlght arg
}

18 coda di. 100 ( a.porate operators);

I"
coda =-TOO . Inpr01CoM;

22

2Z91
2Z98
Z299
2300
Z301
2302
2303
Z304
Z305
2306
2301
2308
2309
Z310
2311
2312
Z313
Z314
2315
2316
2311
2318
2319
2320
2321
2322
2323
232~
2325
2326
Z327
2328
2329
2330
2331
233Z
Z333
233~
2335
2336
2337
2338
2339
23~0
23~1
Z3~2
23~3
Z3~4
23~5
23~6
2347
23~8
23~9
2350
2351
2352
2353
235~
2355
2356
2357
2358
2359
2360
2361
2362
2363
236~
2365
2366
2367
Z368
236..
2370
2371
2372
2373
237~
2375
2376
2317
Z378
2379
2380
Z381
2382
2383
2384
2385
Z386
2387
2388
Z389
2390
2391
2392
2393
2394
2395
Z396
2391
2398

new(NewVal Tab~ink);
OldVal TabLI nk- "Ne. tVal Tab~i nk
NewVal TabL ink- . Ne.tVal Tab~; nk
NewVal TabL ink- . Inter.edResul t
if not LeftArg- .ForwardOrder
tli.ii'lieverseL i nk~ i st (~eft Arg);
'11'"not RightArg- .ForwardOrder
tli.ii'lieverseL i nk~ i st (RightArg);
N;Vval TabLink- .ForwardOrder := true;
NewVal TabLink" .di.ensions :s LeftArg- .di.ensions

RightArg- .di.enslons - 2;
if NewVal TabLink- .dimensions < 0

then NewVal TabLink" .di.ensions := 0;
SwITch :s true; ~utl.eftOi.:s 0;

if L~ftA"'g" .FirstOi.en <> nH
then -

begi~ I copy all but last of left Irg dims into result
Le tSkip:= 1; Oi.Ptr:= LeftArg"'.FirstOi.en;
while Di.Ptr" .Me.tO;.en (> nil do

begin I copy left Irg dimensi~5 }
new(NewD;.) ;
HewOi .di.~length := OillPtr. .dille-nlength;
LeftSkip := LeftSkip . Di.Ptr".dillpnlength;
if Sill; tch
t""hen

begin
slIIitch := false;
NeIllValTabLi"k-.FirstOilten := NfWDi.

end
el~NewPtr" .Nt.tDi'lf'n := NewOi.;
HewPtr := Hewo;.; Oi.Ptr:= Di.Ptr" .NextOi.e-n

end-
L,stL;ftDi. := Oi.Ptr- .di.enlength

p"d;
i ("RTghtArg'" .Fi r'tO;.,n (> nil
t'hen

begin
I copy all but first of right arg dims intQ result

RightSkip := 1;
Oi "Pt r : = Ri ght Arg'" . Fi rstO;fI.n'" . HextO;fI!'n;
..hi le Oill't r (> ni l do

begin { copy right arS dlmensions }
new(N"IIIOi.);
NpwDill" .dillenlength := Oi.Ptr" .dill~lf'ngth;
RightSkip .- RightSkip . Di.Ptr..dillenlength;
if swi tch
then

begin
switch := false;
NewValT.bLink" .FirstOirien := NewOi.

end
el;-NewPtr" .He.tO;.en := HewOill;
NelllPt,. .- HewOill; OiraPtr:= Oi.Ptr...NextOi.en

end
end;-

if$;itch then NewValTabLink"'.FirstOilien := nil
;Tse NewOill":N;;'"tDilien:= nil; -
~eftArg" .FirstVaLue :: nil then LeftSkip := 0;
Tf RightArg".Fi rstValue =nTl then RightSlr.ip:= 0;
S";itch := true; -
if Ri gt'lt Arg" .Fi rstOi.en <> nil

then Fi rstRightOili := RightArg" .Fi rstO;lIen" .di.enlength
i1S't FirstRightO;1II := 0;
ITFi rstRightOilll > LastLpftDi",
then COIIMonLength := Fi rstRightOifll
;rs; CotllfllonLength := LastLeftO;II;
icount := 0; L~ftValPtr:= LeftArg" .FirstValue;
whil~ icount < LeftSkip do

begin { loop for eoach row in left arg }
lpt,. := LeftValPtr

{ hold start of row position};
jcount := 0;
while jcount < RightSkip do

b'9i~ ! loop for each cOll.mln in right arg
~e tValPtr := lptr;
RightV.lPtr :& RightArg" .FirstValue;
leount :8 0;
wh it ~ l count < j count do

begin I skip to starUng value In right arg
RightValPt r :s RightValPt r" .Ne.tValue;
if RightValPtr s nil than
-RightValPtr :s iiiihtAri" .FirstValuo

{ ex tend arg I;
lcount :- lcount + 1

end'
kco""~ :8 0;
whH. kcount < Co_onL.ngth do

begin ( loop for each el_Nil in row/col~n
SHoat :. RlghtValPtr. .lItalVal;
DyadComp(SFloat, ~.ftValPtr" .lItalVal,

InproZCode) ;
value :- SFlo.t;
if kcount. 0
th.n
'Htldentlty value ror first tl.e throUlh

"Sf lnprQ"QQ, Qf
~, 53, 18: Sfroat

:" 0.0;
54, 55, 56, 17: SHoat :. 1.0;
11, 72, 13. 74, 75, 76: { null case

and ( case I
alie"Sfloat :" hold;
DY-deomp(SFloat, valuo, InproICode);
hold :" SFloat { save s,",..er r..ul t I;

:* NewValTablink;
:= nil;
:= true;
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2399
2400
2401
2402
2403
2404
2405
2406
2401
2408
2409
2410
2411
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2413
2414
2415
2416
2411
2418
2419
2420
2421
2422
2423
2424
2425
2426
2427
2428
2429
2430
2431
2432
2433
2434
2435
2436
2437
2438
2439
2440
2441
2442
2443
2444
2445
2446
2447
2448
2449
2450
2451
2452
2453
2454
2455
2456
2457
2458
2459
2460
2461
2462
2463
2464
2465
2466
2467
2468
2469
2470
2471
2472
2473
2474
2415
2476
2477
2478
2479
2480
2481
2482
2483
2484
2485
2486
2481
2488
2489
2490
2491
2492
2493
2494
2495
2496
2497
2498

LaftValPtr :" LaftValPtr" .N..tValua;
if LaftValPt r

"
nil than

-LaftValPtr :. L'iTtrrgr.fir.tValua.
( astend arl I;

8COunt :- 0;
whila scount < RightSkip do

begin I skip to nest ..~. In rllht arl
)

MCO\I"'It:. MCOunt+ 1;
RIghtValPtr :" RightValPtr" .N..tValue;
if RIghtValPtr . nH
then RIghtValPtr :;-RightArg" .fir.tVal...;

!!!!!i
kco"'t :. kcount+ 1

end;
naw(NawValue.); llewValue." .RealVaI :" SHoat;
If .witch
than

begl~
IV tch :. fllse;
NawValTabt.ink" .fi r.tV.l... I" IlewVal....

end
else NawVaiPtr" .NeltVal... :" NawVal ;

tMwValPtr :a NeIllV,LlAs; jcount:s jcount + 1:
end:

icour.t := icour1t + 1
end-

ifS;1tch then NeIllValTabLink- .FirstYaLue- .- nil
'iTse Ne'IIIValui'Sr:-NeolltV,lue:= nil

encr- -
'md innerproduct };

procedure Out,rProduce(LeftArg, Right.rg: TypeVal TabPtr):

var
---OUtProCode: integer:

SHoat: real;

be~n
tProCode := code div 10: new(NewVal TabLink);

OldV.ITabLink".Ne.tValT.bLink := NewValTabLink;
NewYalTabLink".N!xtValTabLink := nil:
NewVat TabL;nk"'.IntermedResult := trUe;
if not LeftArg" .forwardOrd.r
thenReverseLinkLi st (leftArg>;
TTnot RightArg" .ForwardOrder
tnenReverseLinkLi st (Ri ghtArg);

NewVal TabLink." .ForwardOrder := true;
N~wVal TabL;nk" .di.ensions := leftArg" .dimensions + R;gt'ltArg".

di.ens ions;
switch := true; Di.Ptr:= le1tArg" .Fi rstOimen;
while DilllPtr <> nil do

be'gin
{ copy If!ft arg dimensions to resul t }

new(NewOi.); NewOi"," .diMef"llength := OilllPtr" .dillenlength;
if switch
then

begin
switch := false; NewVal TabL;nk" .Fi rstoimen .- Mewo;m

end
eluNewPtr" .Nf'xtO;lIIen := Newoilft;
NewPtr := NewDilft; OiIllPtr:= oi"'Ptr" .Ne-JCtO;!le"

end;
Di8Ptr := RightArg" .FirstOimen;
while D;aPtr <> nH do

begin { copy diiiienSions of right arg to resul t }

new(NewD;.>; NewDi"," .di"'''''length .- Di",Ptr" .dillenlength;
if switch
then
~gin

--swTtch := false; NewVal Tablink." .FirstOimen NewD;".
end

eluNewPtr" .'-xtO;lfIen := NewD;II;
NewPtr := NewOill; O;IIIPtr:= Di.Ptr" .Ht!JCtDil'llen

end;
if-SWitc:h then NeIllValTabLink".firstD;men := niL
iTse NewDi :Ni'XtDillen := ni l; -
$VTtch := true; leftValPtr:= leftArg" .F;rstVaLue;
while leftVaLPtr <> ~ ~

begin
RightValPtr := RightArg" .FirstValue;
while RightV.lPtr <> nil do

begin - -
SFloat := RightV.lPtr" .ReaIVal;
DyadCosp(SFloat, LeftValPtr" .R.alVal, OutProCode);
new(NewVal ues);
if switch
then

begin
switch := false;
NewValTabLink" .FirstValue := NewValues

end
else-NewVAlPtr" .NextValue := NewValues;
NeWValues" .RealVal := SFloat; NewValPtr.- NewValues;
RightValPtr := RightValPtr" .Ne'tValuo

end;
left'ValPtr := LeftValPtr" .NextValue

end;
if$;itch then Nl!wValTabLink".FirstValue := nil

erse NewValues":"NeltValue .- nil
end{ outerproduct I; -
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rocedura dysdic(LafUrg, lighUr,: TypaYaITaltPt,);
operators 111th codas or 52 and hillier I

var
cOIIpatibla: _laan;

arg: TypaVal TaltPt r ;
SHoat: raal;

~
--rf"coda > 1000 !!!.!!!. InnarProducHLaltArg, RightArg)

il.a
~ coda> 100 !!!.!!!. OutarProduca(LaftAr,g, RightArg)

il.a
---rt coda > 80

than
---can code of

-V: Inde&Ot(LaftArg, RightArg);
88: ra.h_(LafUrg, RightArg);
89: catanata(LaftArg, RightArg)

.!!!!! lea..
)

al_
--sigin I al.p1a dyadlca I

cOllpatlbla :" true;
if (La ft Arg" .dlsenslons >= 1) ~ (RightArg".
- disen.ion.

>" 1>
then
~ LaftArg" .dlsonslons <> RightArg" .dlsensions

then
co.PAt;ble :8 f.lse

{ different ranks/neither scalar
el se

begin { ranks match _ check lengths J
LeftDi.Ptr := LeftArg" .FirstDi.en;
RigthDi8Ptr := RightArg. .FirstDillen;
while LeftDi.Ptr <> ~ ~

bev;n
2 LeftOilltPtr" .dilftenlength <> RigthDi.Ptr....

di.enlength
then
-co.p.tible := false { different length(s> I;
leftOiaPtr := leftDi.Ptr" .Ne.tDi.en;
RigthDiaPtr := RigthDi.Ptr. .NextDi.en

end
end;-

if compatible
- I arg~ents suitible for dyadic operation}
then

be~;n I build dimensions of result}

2-
RightArg" .di.ensions > LeftArg" .di.ensions

then .r9 :;r RightArg
else
arg := LeftArg I resul t has shape of large, arg };
new(NewVa l rabL ink);
OldValT.bLink Ne.tV.lTablink := NewValTablil'\k;
NewVal Tablink'" .NextVal TabLink := nil;
HewValTabLink".lnterliedResult :=~;

2.!. LeftArg. .ForwardOrder <> RightArg" .ForwardOrder
then Re-verseLinkList(leftArg);
NewVal T.blink" .ForwardOrder := .rg" .ForwardOrder;
NewVal TAbLink" .di.~sion$ := .rg" .di.ensions;
switch := true; Di.Ptr:= .r9- .FirstDi.en;
while Di8Ptr <> niL do

beg in ( copy d imenSTons to resul t }

newOwwOi.>;
NewDIs" .d Isenlangth . = Di IIPt r" .d isenlangth;

if swi tch
then

begin
switch := false;
NewVal TabLink" .Fi rstOi"en := HewOi.

end
elu~wPtr" .PeJCtDill~n := NewOi.;
NiWPtr .- NfwDi,,;
O;.Ptr := Oi8Ptr" .Ni!xtOimen

end;
if---;;; tch
tiien

ewValTabLi"k".FirstO'lien := nil
! result is a seal)

else ,Oi." .NeletOi"en := nil;
switch := true; -
RightValPtr := RightArg".FirstV.lue;
LeftValPtr := LeftArg" .FirstValue;
ValPtr := arg..FirstValue;
while V.lPtr <> nil do

begin I porfo oper.tlon }

new(NfwVJllues>;
SFloat := RightV.IPtr" "ReaIVal;
DyadCosp(SFloat, LeftVaiPtr" .RealVal, code);
NewValues" .Re.IVal := SFloat;
if switch
then

begin
switch := false;
NewValTabLi"k".FirstValue := NewValues

end
.l,a NewValPtr. .Ne,tValuo := N.wValues;
Ne-wValPtr := NewValues;
V.lPtr := YalPtr" .~.tValUf;
LeftV.lPtr := LeftV.lPtr" .Ne.tValue;
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RightV.lPtr := RightV.lPtr".NutV.lue;
if LeftV.lPt r = nil then
-LeoftValPtr := LeftArg" .FirstValue

( ex tend arg );

if RightV.lPt r = nil then
-RightValPtr := RightArg".FirstV.lue, ex tend

end;
ifswitch
then
-";IIIValTabUnk- .F;rstValue := nil

i vector of Ien 0 }

else NewValues" tValue .- ~
en;r-

el..---'-'ror(55)
{ argl.lllent.s imcompatible for dyadic operat.ion }

end

~ dyadic};

procedure FunCall(~ Val idfunk: BooLean);

v.r
Val idP,,: Boolean;

begin, funcall }
ValidFunk := false;
if FunctC.ll
then

begin
if TokenTabPtr" .noun <> Stat End
th.n
~gin

SubrT.bPtr".TokenC.llingSubr := TokenTabPtr;
pri...y(Vll id,.); if not VIlid,. then error(1 7);

I 'leftarg of dyadic ~;;C.ll not a prtm8ry' )

end"
C..rr~br; V.UdFunk:a tr'Ll&!i

end;

!!!!!.' funcall );

~
( expression

p"..ry(Vll idPri);
if not Vil idPri
then

~g;n
i TokenT.bPtr" .noun StatEnd
then ~ ValidExp := true; .ss;gn1:= true I!'nd
elseV.l,dExp:= false

en;r-
else
~gin

DoneExp := false;
while not DoneExp do

begin -
FunCIll<V.l idFunc);
if Val idFunc
tlen ~ expression(Val idExp); OoneExp:= true end
else

begin
ass ;9rwent (Va l idAssn);
if ValidAssn .nd (TokenTabPtr" .noun = StatEndJ
then ~ Do;:;;ExP := tru~; ValidExp:= true; end;

TTnot Val idAssn
then
~.op

tiien
begin

lIOn.dic(OperTabPtr" .~erPtr, hold);
OperTabPtr" _~erPtr :a NewVal TabLink

end
elH
---rt not dop

then begin Val idExp -= tr~; DoneExp:= true end
.lse

be9i~
pr ..ry(ValidPri);
if not Val idl"ri
then
--"ror(13)

, dyad oper not preceded by I pr I

1I\d'
end'-'

encI.-'
!!!! GxprUllon

else
~~;n

y.dic(OperTlbPtr" .OperPtr, OperhbPtr".
LastOper" .OperPt r);

Au.OperTabPtr :. OperTlbPtr;
OperTabPtr := OperT.bPtr' .LastOper;
PtrLastOper :. OperTlbPtr;
disposeUu.Op.rTabPt r);
OperTabPtr- .OperPtr :. NewValTlbLink;

~.,.d;

I;
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2701 begin, parser }
2702 assign:= false; .ssign1:= false;
2703 reput
2704 expression(ValidExp) { checks for valid expression };

2705 if not ValidExp then ~rror(10) {
'invalid expression'

2706 else -
2707 ---rt $pHSy.bol(XRightArrow)
2708 then
2709 ~ not «OperT.bPtr-.OperPtr".FirstV.lue nil) and
2710 - OperTabPtr".OperPtr".di.ensions > 0»
2711 then { branch I
271Z tresult of expression is at opertabptr }

2713 if OperTabPtr".OperPtr".FirstV.lue".RulVal - 1.0 * trunc
2714 - (OperTabPtr" .OperPtr" .FirstV.lue" .RulVaL> <> 0.0
2715 then error(12J' stmt.n to branch to not an Integer
2716 else
2717 ~ SubrTabPt r =ni l
2718 tlien -
2719 begin ( function mode )

2720 TokenTabPtr := hold; DoneParse:= true
2721 end
2722 else
2723 ---rt trunc(OperTabPtr".OperPtr-.FirstValue-.RulVaL> in
2724 - (1 .. (SubrTabPtr".CalledSubr- .ttJmOfStatements)J
2725 then
2726 --s!gin
2727 VFuncHold := SubrTlbPtr'.C.lledSubr".FirstStatMent;
2728 for cnt :'1 to trunc(OperhbPtr" .OperPtr'.
2729 -Fi rstVIlue'7RulVIL> do
2730 begin -
2731 VFuncPtr := VFuncHold;
2732 TokenTabPtr := VFuncPtr" .NextStMnt;
2733 VFuncHold := VFuncPtr" .NextVFunPrt
2734 end;
2735 Auiitlj)erT.bPtr := OperTabPtr;
2736 OperTabPtr :. OperTabPtr" .LastOper;
2737 dispou(AuxOperT.bPtr); PtrLastOp.r:= OperhbPtr;
2738 TokenTabPtr := VFuncPtr" .NextSt.nt
2739 end
2740 elseReturnToCall ingSubr
2741 .lse ,--SUccessor

)

2742 elSo"""T successor I
2743 beg in

2744 if not assign1 then OutPutV.l; assign1:= false;
2745 11 SUbrTlbPtr =nn--
2746 tlien -
2747 --,;e~i~ { Interpretive
2748 0 d := TokenTabPtr;
2749 TokenTabPtr :. TokenTabPtr" .NextTokeri;
2750 DonePIru :=true
2751 end
2752 else

( function
2753 begin
2754 VFuncPt r := VFuncPt r" .Hex tVFunPrt;
2755 Don.Successor := false;

2756 reput

2757 rrYFuncPt r <> ~
2758 then
2759 begin

2760 TokenT.bPtr := VFuncPtr- .Ne.tStmnt;
2761 Don.Suecessor := true

2762 .nd
2763 else
2764 begin

2765 R. turnToCa II i ngSubr;
2766 if TokenTabPt r" .noun =StatEnd
2767 th.n Don.Suec.ssor := tr~;

2768 end;

2769 unt i l DoneSucc~ssor;

2770 end;

2771 end

2772 until DoneParse;

2773 release { release memory );

2774 end' pars.r I;

2775
2776
2777
2778
2779
2780
2781
2782
2783
2784
2785
2786
2787
2788
2789
2790
2791
2792
2793
2794
2795
2796
2797
2798
2799
2800

Don~Parse := false;

begin ( scanner
)

In it i,l; zeCh.rae terSet; ReadlnErrorMsgs;
InitPlrur ( initillize tlbles etc. I; Fill~Tlbles;
Funetionflbde :z false; FirstFunction:a true;
OldValTlbLink :.~; OldFuncTabPtr:. ~ OldVlrTlbPtr:' ~
OldTokenPtr :. nil; flewTokenPtr:. ~ NewFuncT.bPtr:. ~
NewVFuncPtr :s nH; HoldTokenPtr:.!!..U; TokenError:a false;
NewVIlTlbLink := nil; flewVlrTabPtr:' ~ GetAPl..statMent;
while (APLstltMeiit!1) <> characUr(ForwlrdSlash]) or (APLstat..ent(2J
-0 chlrlcUr[lsUrisk]) do {

'. end. progr... r
begin -

SkipSpaces; TokenSwitch:- true;
while (position <. LineLength) Ind (not TokenError) and (!!2!
~neTooLong) do - -

be?;n
( scannfn"'g }

, APLst.tMent(posit;on]' chlrlchr(del]
-, function delimiter }

then { del encountered }
---rri Funct ionMode

then
be,;n I end of current (unction

flewFuncTabPt r <> nit
then NewFuncTlbPtr" .bOfStaU.ents :. FuncStat..ents;
I!f...ncStltMents > 0
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2854
2855
2856
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2892 read tn;
2893 .nd;

2894 end Gcanner }.

th.n
~gln

NowfuncT.bPt." .NutfuncT.bPt. :. OldFuncT.bPt.;
OldfuncT.bPtr :. N.wFuncTlbPt.;
NowVfuncPt." .NutVfunP.t :. nl I

.~ --
.1..
-sE..od75) ( function d.flned with no .tltH.nta I;
Function"'de :- false; position:- position + 1

.nd
.1..P.ocn.funtionH..d.. ( .tI.t of. n.wfunction

.ISiT not. d.l .ncountered}

b.gin
if Tok.nSwlrch
th.n

b.gln { this I. .tlrt of . n.w .t.t nt I
Tok.nSwltch :. f.l..;
HoldTok.nPt.:. OldTok.nPt.( ..y. st.'tlnl po.ltlon

M~k.Tok.nLlnk; NowTok.nPt.".noun :. StatEnd;
NowTok.nPt.".EndAdj:. 0; HUL.8~I:' hI..

.nd"
M.k'T~k.nLlnk; idontifl..(n..., ItsAnld...t if I..);
if not !tsAnld.ntifier th.n T.yToGetANu.be.
;Tse -

b.gln { p.oc... Id.ntlfl..
Sk ipSpaces;
if (APLstttt...nt[posi!ion) ch...cterCcolon»!!!!!.

(

- N.wTok.nPt." .Nu!Tok.n" .noun = St.tEnd)

th.n
begin { process statement. label

SaveLabeL := na.e; HasL.bel -s true;
position := position + 1

.~
else
---,;i'gin ( process variable name

if not Functionflt:lde
th.nN.wTok.nPt." .noun := GlobV..
else
--rf Nu"Mltch(na..., NewfuncTabPt."" Resul tN )

then "wTokenPt,." .nOIll := For.Res;rse--rf (Na...'Mltch(n , NewfuncTabPt.". L.ftA.g»- o. (N '...tch(n , NewFuncT.bPt.-.
iITghU.g»

then NewTokenPt,.".nO\l\ := ForaAr;
f["5; HewTokenPt,.".noun := GlobVar;

if Ne-;;'fOk.nPt.- .noun <> GlobV..
then Test FuncPt r := NewFuncTabPtr
eT'Si TestFuncPt r := n; t-
TTn'ot Na.elnYa"Tabl~,.e, VarPointer,- TeStFuncPtr)

th.n
~gln

Addll8...ToV..T.bl.(n...);
N.wTok.nPt.- .V..T.bPt. := N.wV..T.bPt.

.nd
.1..NewTok.nPt." .V..T.bPt. :. V..Polntt.

encr-
.nd --

end;
SkTPSpaces;

end;
if"""NewTokenPt r <> '1; l
then --rr (TokenError) or UWIIITokenPtr"..noun StatEnd)

then Deost rOySt.tMent
eTSe
--:rt Funct ionMode

th.n
b.gin

FuncStatMients := FuncStat~ents + 1;
; f FuncSt.tements > 0
then

begin I catalog function state!'"1ent
ne..,(NeIllVFuncP't r);

.i!. FuncStatentel"lts = 1

then NewF\JncTabPtr".F;rstStatellent := NelllVFuncPtr
;tS;' OldVFuncPtr".NIHtYFunPrt := NelllYFuncPtr;
OldVFuncPtr := NewVFuncPt r;
jf Ha,L.b.l
tiien NewVFuncPtr" ..Stat Label := SaveLabel;
NeIllVF\JncPt roO..Nel(tStI8lnt := NewTokenPt r

.nd
.nd

el se--rf APl.t.t nt(1) <> ch...ct..(d.lJ ~
-begin

par Sfr CNewTokenPt r, NewYal TabL; nk);
100: DestroyStatftlent

end;
TokenError .- false; GetAPLstatHient;
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,
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"Don't Fail Me Now"
By Srully Blotnick

The government imposed a 55-mph speed limit on
cars, not computers. Why, then, are computer owners
going so slowly?

Are we in the early stages of a technology bust?
Strange as this may sound at a time when the nation
seems to have gone computer crazy, a good many sci-
entists are starting to worry about just that.

Their concern stems from the massive switch in the
computer business from a customer base consisting of
a handful of large institutional buyers to millions of
smaller ones. The computer finally has become a piece
of mass-market electronics, much like video recorders.
Why is that a problem? A basic rule of business is that
risk accompanies opportunity. In this instance, the risk
affects not only the companies in the field, but the entire
country, thanks to the expanding economic importance
of this industry. Its health will soon playa decisive role
in determining the U.S.' international competitive
position.

The risk in dealing with the mass market is always
a simple one: The mob is fickle. What intrigues it today
may leave it indifferent tomorrow. This time the fickle-
ness could produce a national disaster. The U.S. has
unwittingly invested a major portion of its capital- and
even more important, its hopes - in this area. That's
why some thoughtful workers in the field are beginning
to pray quietly: "Don't fail me now."

How, specifically, do they see a failure occurring?
The consensus view is as follows: "A Ferrari is excit-
ing, but how exciting would it continue to be ifthe only
place you could use it were your driveway? Well, that's
exactly what is happening with way too many of the
computers now being bought. Car or computer, people
are eventually going to get tired of just looking at the
thing and bragging about it to their friends. Then, the
fad will pass. Computer manufacturing plants will close.
Only a minuscule proportion of computer buyers are
making good use of the machine's capabilities. They
don't know enough about programming to make the
machine really perform."

"Well, suppose everyone learned BASIC?" I
asked.

The overwhelming majority had a better idea:
"BASIC is a very easy language to learn, but it would
be enormously better, a dream come true, if everyone
learned Pascal, which is far superior and just as easy to
master."

Dr. Srully Blotnick is a research psychologist and au-
thor of Getting Rich Your Own Way and Winning: The
Psychology of Successful Investing.

Reprinted by permission of Forbes magazine,
February 28, 1983.
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Since last summer I, therefore, have been collect-
ing the opinions of everyone, from teachers and hob-
byists to investors and small business owners, who know
Pascal to see which books they consider best. A tally
of the nearly 1,600 replies shows the following:

For people who know nothing at all about com-
puters or computer programming, the best place to be-
gin is R. Pattis' Karel the Robot: A Gentle Introduction
to the Art of Programming (John Wiley, $8.95). You
don't need a computer to read this book (or the others
about to be mentioned). By learning how to move a ro-
bot through the streets of a small town, you come to
understand how programming instructs a computer to
do what you want it to.

Pattis' book is about programming but doesn't ac-
tually teach the language. The elementary text that re-
ceived the top rating in out survey was Arthur Keller's
A First Course in Computer Programming with Pascal
(McGraw-Hili, $14.95). The book received high praise
("Very clear and easy to read") from everyone from 17
to 70. It is suitable even as a high school text.

After Keller's book, the next step should be A
Primer on Pascal by Conway, Gries and Zimmerman
(Little, Brown, $20). The consensus view: "This book
will help you deepen your understanding of the lan-
guage once you've learned the elements." For those
who already know BASIC, a good way to learn Pascal
fast is Quick Pascal by D. Matuszek (John Wiley,
$11.95).

One work that was highly rated by advanced stu-
dents was the second edition of Pascal - User's Man-
ual and Report (Springer- Verlag, $10.50) by K. Jensen
and N. Wirth. That is hardly surprising since one of the
coauthors, Nikolaus Wirth, invented the language.

To see what the language can really do, serious stu-
dents will want to learn about data structures - that is,
such t~ings as lists, stacks, queues, trees, sets, records,
recurSIOn, sorting and searching. The three top-rated
texts, all very well written, are: Data Structures and
Algorithms by A. Aho, et al. (Addision-Wesley, $28.95);
Advanced Programming and Problem Solving with
Pascal by G. Schneider and S. Bruell (John Wiley,
$26.95); and Data Structures Using Pascal by A. Te-
nenbaum and M. Augenstein (Pre ntis-Hall, $25.95). As
the ~u~hors ofthe first work comment, "The only pre-
requlSlte we assume is familiarity with some high-level
programming language such as Pascal."

Finally, people with a background in probability
theory rated the second edition of R. Cooper's Intro-
duction to Queueing Theory (North-Holland Publishing
Co., $27) the best - clearest and most user-friendly -
book on the subject.

Summi~g up: Buying a computer and not learning
to program It properly not only wastes money, it also
stands a good chance of eventually harming the nation's
economy. PUG
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