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Contributions

All contributions to VECTOR may be sent to the Journal Editor at the address on the inside back cover. Lerters and
articles are welcome on any topic of interest to the APL community. These do not need to be limited to APL themes,
nor must they be supportive of the language. Articles should be accompanied by as much visual material as possible
(biw or colour prints welcome). Unless otherwise specified, each item will be considered for publication as a personal
staternent by the author. The Editor accepts no responsibility for the comtents of sustaining members' news, or
advertising.

Please supply as much material as possible in machine-readable form, ideally as a simple ASCII text file on an IBM PC
compatible diskette or via email. APL code can be accepted in workspaces from [-APL, APL+Win, [BM APLZ/PC or
Dyalog APL/W, or in documents from Windows Write (use the APL2741 TrueType font, available free from Vector
Production), and MS Word {any versicn}.

Except where indicated, ftems in VECTOR may be fieely reprinted with appropriate acknowledgement. Please inform
the Editer of your intention to re-use material from VECTOR.

Membership Rates 2002-2003

Category Fee Vectars Passes
UK Private £20 1 1
Qverseas Private £22 i 1
{Supplement for Airmail, not needed for Europe) £4

UK Corporate Membership £100 5 5
Overseas Corporate £110 5

Sustaining £300 10 5
Non-voting Member {Student, OAFP, unemployed) £10 1 i

The membership year normally runs from 1st May to 30th April. Applications for membership should be made to the
Administrator using the form on the inside back page of VECTOR. Passes are required for entry to some association
events, aned for voting at the Annnal General Meeting. Applications for student membership will be accepted on a
recomumendation from the course supervisor. Overseas membership rates cover VECTOR surface mail, and may be paid
in sterling, or by Visa, Mastercard or JCB, at the prevailing exchange rate,

Corporate membership is offered to organisations where APL is in professional use. Corporate members receive 10
copies of VECTOR, and are offered group attendance at association meetings. A contact person must be identified for
al! communications.

Sustaining membership is offered to companies wading in APL products; this is seen as a method of promoting the
growth of APL interest and activity. As well as receiving public acknowledgement for their sponsorship, sustaining
members receive bulk copies of VECTOR, and are offered news listings in each issue.

Advertising

Advertisements in VECTOR should be submitted in typeset camera-ready format {A4 or AS5) with a 20mm blank border
after reduction. Ilustrations should be photographs (b/w or colour prints) or line drawings. Rates (excl VAT) are £250
per full page, £125 for half-page or less (there is a £75 surcharge per page if spot colour is required).

Deadlines for bookings and copy are given under the Quick Reference Diary. Advertisements should be bocked with,
and sent to Gill Smith, Vector Production, Brook House, Gilling Bast, YORK Y062 411, Tel: 01439-788385.

Email: apl385@compuserve.com.
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Guest Editorial: Unicode Revisited

by Adrian Smith

One Font to rule them all

One Fonf to find them

One Font fo bring them all
And n the darkness bind them,

Here is something that seemed like a distant theoretical dream, which has
suddenly become very urgent, which is why I asked Stefano if I could hijack the
editorial slot for this Vector.

In the past, the different APL vendors have solved in different ways the problem
of mapping JAV to the small number of available ASCII characters, which has
meant that APL code often cannot not be easily exchanged between interpreters,
let alone represented in email messages or newsgroups.

Surely, Unicode (although a distant dream}) would be the final definitive answer
to the cross-mapping between interpreters? Indeed, it should eventually enable
APL code to be traded as easily in newsgroups as ] and K code. Now that
Windows Notepad fully supports Unicode, one can see newsgroup readers
following along, and email software like Outlook should make it as easy to use
APL in email messages as it already is to use Korean and Cyrillic.

But first we must all agree on where the symbols go in the font,

Can this still be an issue? IBM have worked hard behind the scenes to get APL
firmly embedded in the unicode standard, and there is the official Unicode
Reference available for us all to read. (See www.unicede.org/charts/PDF/U2300.pdf
for a typical section.} So what's the problem?

In the rush to ship the beta of NET (and hence of Pocket APL} Dyadic mapped
several of the APL symbols to the Greek section of the font, rather then the
{visually identical} symbols in the Miscellaneous Technical section. To my shame, 1
did not pick this up until T had finalty got so annoyed with the appearance of the
APL symbols in Arial that I spent a few days dusting off my FontLab skills and
made a fully Unicode APL font in the style of APLSans. Of course, [ just followed
the spec (as 1 understood it) and sent it off to Jonathan to test with Dyalog’s IME
for V10. About 10 seconds later I got a phone call “Your font doesn’t work ....”. As
you would expect, the very first thing he tried was 112 which (being mapped to
the Greek jota) failed dismally.
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OK, not a big issue. Dyadic fixed these immediately (to the dismay of the
PocketAPL testers who had terrible trouble getting the hunt-and-tap keyboard
driver re-installed) but it was pure luck that the error was spotted in time. If this
had got out of the door as a real shipped product, it would have been much
harder to change. Just think of all those scripts that would suddenly stop working!

Nailing this one down turns out to have been the easy bit. The Unicode Standard
may be fixed in stone, but there is (unfortunately) some scope for different
interpretations. It turns out that three characters are still open to dispute:

* Quad, Unfortunately, when the standard was first drawn up, the Unicode
people took the rather harsh view that if there was a matching glyph already
defined, then oddballs like APL should use it. I can see the logic of this for
symbols like nv where the APL function directly implements its mathematical
precursor, but the only vaguely quad-ish thing was in the Geomefric Shapes
section at 25AF. After much protest, the APL cause was won, and something
much more like a proper APL quad was added as a late runner to the Misc
Techitical block, and documented in the standard as such. The snag is that it
never made it into Arial Unicode MS, so it looks very odd on screen.

* Diamond. There is one in Geomnetric Shapes at 25CA and one in Mathematical
Operafars at 22C4. They both look the same, so take your pick. Of course, APL2
and Dyadic picked different ones. Such is life.

+ Tilde, Now this is a real annoyance. It is actually documented in the standard
{in the maths section at 223C) as ‘APL tilde’ but it is visually the same as the
ASCII tilde. For that matter there is a perfectly good 5-pointed star at 22C6
which is also noted as ‘AFL’ in the standard. Now as far as [ know, everyone
uses the ASCII ' as the APL ‘power’ so probably we should also use the ASCII
~ as our ‘without’ symbol. The snag is that anyone coming in from the cold and
trying to do the right thing will read the standard and will choose the ‘correct’
one. In this case IBM chose ASCII and Dyadic chose maths,

What Needs to Happen

We have been very fortunate in the co-operation between two {now 3} of the
vendors of Gui APL systems in the near convergence of the mapping from [JAV to
the characters you see on screen. I could have typed that little fragment of APL
into Dyalog, APL+Win or APLX and hit Ctrl+C to put it on the clipboard. Then 1
could have pasted it into either of the others and it would have worked correctly.

What we need next is a rapid agreement between all the vendors on these obvious
danger points, and a published and accepted consensus on the entire font. This
should be easy enough, as Dyalog are now in full agreement with IBM with both
PocketAPL and APL.net.
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Lee Dickey has already done sterling spadework which is well documented at:
http:ffwww.math.wwaterloo.co/~lidickey/apl-rep/fables/set 3.l
so perhaps he could look after the ‘definitive’ statement on his web-site?

There remains the interesting issue of how many alternatives an interpreter
should accept as inbound mappings. There is already a precedent here — Dyalog
APL will accept either variety of | as the ‘remainder’ symbol, so we could be
relaxed about this and have interpreters map (for example) either ~ or ~ to the
‘without’ function. Somehow, 1 strongly dislike the idea. For one thing, it should
be perfectly OK for a Greek APL user to type a+1pt as the 0. and the rightmost ¢
are perfectly reascnable one-letter variable names in Greek! My instinct is to
promote an APL Unicode font which has something resembling a particularly
aggressive ‘NO ENTRY’ symbol at the ambiguous points which we have chosen
not to use. Where there are valid Greek characters, they should be included {along
with Cyrillic) but should be visually as different as possible. What do you think?

You can check what it might look like on page 122 which has a full sample of the
font (as it stands today) and some more notes on the characters. Of course, it will
be made available on the Vector website and will be freely redistributable.

British APL Association AGM

2:00 p.m. Friday 23rd May 2003
Royal Statistical Society, Errol Street, London ECTY 8LX

Agenda: Minutes, Chairman’s report, Treasurer’s report, Questions to Committee,
Appointment of Auditor and Other Business. A member who wishes to raise
other business should give a month’s notice to the secretary.

Nominations are invited for the Committee to take office after the AGM.
Nominees must agree, be proposed and seconded by members, and be notified to
the secretary by March 31" 2003. If an election is needed it will be held by post.

Anthony Camacho, Hon. Sec. January 2003
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Quick Reference Diary
Date Venue Event
Feb/March London WebServices Evening Seminars

27-28 March, 2003 Helsinki, Finland

23 May 2003 RSS, London

11-14 June, 2003 San Diego, USA
4-6 Sept, 2003

Gilleleje, Denmark

Oct/Nov 2003 USA

with the BCS OOPS Group
See www.bcs-oops.org.uk for details

Forests in Finland
2 day meeting, details to be announced.

BAA AGM and Mesting

FCRC:APL2003 joint event
See Call for Papers in Vector 18.2

Viking APL Conference
See http:/iwww.insight.dk for details

APL2000 User's Meeting.
Date and location to be announced.

Dates for Future Issues of VECTOR

Vol.19

No.4
Copy date 7th March
Ad booking 14th March
Ad Copy 21st March
Distribution April 2003

Vol.20 Vol.20
No.l No.2
20th June 3rd Sept
27th June 12th Sept
Ath July 19th Sept
July/Aug 2003 October 2003
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CORRESPONDENCE

From: Manual Alfonseca January 2003

I am surprised by the last paragraph of your comments in Vector. Since [ am
personally mentioned there by my Christian name, 1think I have the right to
answer. lassure you that I'm definitely NOT trying to help my university come
out of the Franco closet. It doesn’t need it. You seem to be a little outdated. Franco
died 27 years ago. I think it's about time you stop reminding us of certain things.
I doubt you would have dared to say something similar about a German
University in 1972, 27 years after Hitler’s death.

I can also assure you that I have never hoped the English- speaking world to go
away, either in the APL field or otherwise. I have the greatest respect for the
works of that “world” in science, the arts, and other fields. If you need proof, for
my dictionary of “1000 great scientists,” which I published in 1996 (see my web
page), I chose 474 born or naturalized in English speaking countries. Before
publishing text that may offend the feelings of persons or people, I would advise
youto start by forgetting prejudices and stereotypes and really getting to know
what you are trying to criticise. You could have said similar things in a very
different way.

Regards, Manuel Alfonseca

Ian Clark replies ...

Reading Professor Alfonseca’s dignified letter, I think he has a legitimate
grievance about what I wrote in my impressions of the APL2002 conference
{VECTOR, Vol 19 No 2 pp 63-64). Consequently I'm not inclined to attempt a
rebuttal, so it falls to me to apologise for the offence I have given over my
remarks, particularly those concerning ‘the Franco closet’, a ‘minor league
country” and “if they just ignore the English-speaking world it will eventually go
away’. On sober reflection I can see no valid interpretation being put on them
beyond their being gratuitously offensive. I wish to withdraw them. Professor
Alfonseca says “You could have said similar things in a very different way”. To
my shame I must agree with him. Which leaves one to ask: why did 1 write what I
did? I don’t think I'm alone in detecting a mismatch with expectations over the
quality of papers, at what was after all the annual APL world conference. I'm not
alone in worrying over this, and the reasons for it, and trying to think what its
implications are for the future. Was this the fault of Professor Alfonseca and his
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assistants? Emphatically no! Other correspondents in the same issue were full in
their praise of the excellent organisation — the few minor criticisms were totally
constructive, I thought. These opinions are ones I happen to share — I should have
made this clearer. The quality of submissions from the Escuela Tecnica Superior
de Informatica itself were nothing to be ashamed of — any suggestion in my article
to the contrary was entirely unintended.

So why weren't they supported by papers of comparable quality by the APL
community at large? Is APL dead as a world movement? Is the international APL
community dead? That means “us” — are we (brain-) dead? I tried to conjecture
reasons in my last paragraph, and the reasons I offered were quite wrong. But the
questions remain. Maybe I don’t deserve to be allowed a second attempt at a
diagnosis, but Professor Alfanseca does at least deserve this of me: to declare
emphatically that it was not his fault, nor that of his department or the
Universidad Autonoma de Madrid, nor of Spain in general.

It was “our” fault, the fault of the international APL community. For not
supporting the annual conference with the number and quality of contributions it
merited. After all, any selection committee can only work with the material
submitted to it.

A note from the Vector Working Group

From time to time, in the spirit of free exchange of ideas within a friendly and
informal community, VECTOR publishes candid comments by individual BAA
members, without them necessarily representing the view of the editorial team as
a whole, Nevertheless we would like to offer our regrets over the offence which
Dr. Clark’s remarks undoubtedly gave to Professor Alfonseca and the organisers
of the APL 2002 Madrid conference, remarks which Dr Clark has since chosen to
retract,
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BAA: Sustaining Members” News

MicroAPL Ltd

When we launched APLX last year, we emphasized its unique cross-platform
capability as the only APL interpreter to run on both Windows and Macintosh
platforms. What's more, the product was designed so that your APL code would
work cross-platform, with not only the pure APL language but also the 0¥ I
windowing interface working in the same way under both environments. This
applies to user-interface controls such as buttons, tree controls and even the
RichEdit controls, and also to APL graphics using the OWI Draw method.

Well, the good cross-platform news just got better. The full windowing version of
APLX is now also available for Linux, offering the same advanced APL
development environment which our Windows and Mac products offer. And
once again, the full O¥T environment is implemented, so that you can program the
user-interface from APL on all three platforms, usually with little or no platform-
specific code. This means that, with APLX, you can write a modern, user-friendly
APL application which can be run under Windows 95, 98, ME, NT, 2000 and XP,
MacOS 8.6, 9.x and 10.x, and now under the main Linux desktop distributions
including RedHat, Debian, Mandrake and SuSe. Different platforms share the
same workspace format, and of course component files can be shared across a
heterogeneous network of APLX systems. Just ) 20AD and go!

To help promote the wider adoption of APL, we are making the Desktop Edition
of APLX for Linux available free of charge for personal use. You can download it
from our website http:/ /www.microapl.co.uk/apl. For commercial use, the
product is priced at £499 (excluding UK Value Added Tax), the same price as the
Windows and Macintosh versions. The Server Edition of APLX for Linux, which
is designed for legacy and server applications, remains available as a separate
product but now includes the Desktop Edition (for APL development) at no extra
cost.

HMW Systems

To add to Olmec, Inca and Maya we are introducing Nazca (continuing the ancient
american theme). Like our other products, it is an extension of the work we've
been doing for the past 15 years on 4xtra (our dealing system product). This had to
have a flexible, generalised database for static data (the parts of the database that
don’t change too often, as opposed to the transactional data). The original system
was developed before any of the now popular PC based databases had emerged

10
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on the DOS/Windows platform. Different banks wanted different tables, different
interfaces, different - well just about everything. Not only that, we were concerned
about performance, scalability and maintaining those early offerings. If we
adopted one third party product, no doubt this would be “non-standard” in
another institution and the thought of supporting local staff (who didn't always
speak perfect English) in a product they (and we) were not used to, or of
maintaining different versions for different clients, has meant that we have
continued with our own database to the present day.

Now, don’t misunderstand me, this isn't “head in the sand, APL only” stuff, nor
are we seriously trying to challenge or convert the world of Oracle, Sybase, DB2,
etc. The advantages are that we have full control over Nazca, it's fast, stable (In all
it's years of use it has only ever corrupted one file — by writing back records in
alphabetic sort order, not the original order and that was about fourteen years
ago) and flexible — just drop a file in the designated directory & it will be picked
up, you can specific fields in a header, or through the GUI, all you have to do is
add validation from a table and you're up and running!

Enough about Nazca, I want to talk about something else.

We are adding a shopfront to our web site, to {(we hope) sell a number of small
products based on our “Meso” range (if I can call it that). Users will be able to
download a runtime interpreter for free and then buy a product. We are still
developing the first items, but have the infrastructure in place. My question is - is
there anyone out there who has an application they want to sell? This would
generate you a bit of extra income and, I imagine, help with your IR35 status (if
you are in the UK). We would package it up with Installshield, add the product to
the shop, and collect your fee for you. We would make your ownership of the
product quite clear. For support, we can give you an email address
(*jane.jones@4xtra.com”, actually we can give you that anyway) which would
direct to your real address. You would also get a section on our web discussion
board.

If anyone is inlerested in this idea, please contact me — chris.hogan@4xtra.com

11
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Dyadic

Dyadic is pleased to announce the immediate availability of Pocket APL for the
Pocket PC 2002 platform. Pocket APL is priced at only $39.99 and will initially be
sold through Handango (www.hanndango.com) the leading supplier of PDA
software.

Pocket APL has been in development for over two years and has involved a
significant amount of effort from the Dyalog APL team; it represents a
considerable investment. Qur objectives are:

* Tointroduce APL to a wider audience by providing a fully functional and
complete implementation of a modern commercial APL at a very attractive
price.

* Todevelop the potential for APL as a concise and powerful application
development tool for the PDA market.

Dyadic believes that Pocket APL offers a tremendous opportunity for APL
developers to create innovative, exciting and successful comumercial applications
for PDAs.

The fext of our Pocket APL preduct announcement for Handango follows ..

Pocket APL is an extremely concise yet powerful programming language. Each of
the built-in primitive functions is represented by a single symbol. This means that
complex and powerful programs can be expressed in an astonishingly small
amount of code. Large applications can therefore be written, edited and debugged
within the limited amount of screen space available on the PDA. Consequently,
Pocket APL is ideally suited for ad-hoc development tasks on a PDA, whether or
not you are a desktop APL programmer.

Pocket APL is compatible with Dyalog APL on other platforms, so Dyalog APL

applications designed primarily for desktop/laptop use may now be executed on
a PDA. Dyalog AFL developers and end-users may now take advantage of a PDA
in situations where a desktop or laptep computer is unavailable or inappropriate.

Pocket APL supports the development of rich graphical user interface and
provides over 60 object classes including the popular Dyalog APL Grid control.
Also provided is a drag and drop tool for building screen layouts so that you can
create attractive user-interfaces with little or no programming effort.

Pocket APL includes a purpose-built presentation graphics system for generating
charts and business graphics that is suitable for a wide range of applications.

12
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Dyadic expects Pocket APL to stimulate the development of new breed of
applications for the PDA market. These applications will take advantage of the
special characteristics of the APL programming language, that make APL so
popular in the financial, statistical, forecasting, mathematical and modelling
arenas. These features include very rapid application development (RAD), array
handling, and exceptional computational speed.

Pocket APL contains all of the development features of Dyalog APL Version 10.0,
including the same integrated development environment for creating, editing, and
debugging APL programs. Workspaces and component files are fully compatible
with Dyalog APL /W for Windows.

Special interfaces are provided to simplify the entry of APL expressions and for
editing APL functions on a PDA.

Pocket APL automatically implements the appropriate appearance and behaviour
for certain Windows controls, such as menu bars, that behave differently under
Pocket PC 2002, Windows GUI applications will typically require modification to
work well on the low-resolution screen, but will otherwise run unchanged.

Insight Systems ApS

The Vikings are Back!

Insight Systems is happy to announce that we have decided to hold a second
“Viking APL Conference” on September 4th-6th 2003 (Thursday to Saturday, to

allow cheap tickets and the option of Sunday in Copenhagen}. The venue will be
the same as for the first conference:

On the north coast of Zealand in Gilleleje, about 25km from Helsinger.

The details of the programme are not known at this time, but the focus will be on
vendor workshops. Dyadic Systems has indicated that they will be come and give
one or two workshops on “hot stuff”.

We also expect to repeat the highly successful workshops on Axe Throwing and
Beer Drinking {we're working on getting the Kindergarden Teachers to repeat their
parallel seminar to complete the Viking Experience).

Details will appear on the Insight Systems website: http:/fiwww.insight.dk.

13
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The Vector Product Guide

compiled by Gill Smith

VECTOR'’s exclusive Product Guide aims to provide readers with useful
information about sources of APL hardware, software and services. We welcome
any comments readers may have on its usefulness and any suggestions for
improvements,

We reserve the right to edit material supplied for reasons of space or to ensure a
fair market coverage. The listings are not restricted to UK companies and
international suppliers are welcome to take advantage of these pages.

For convenience to readers, the product list has been divided into the following
groups (‘poa’ indicates ‘price on application’):

* Complete Systems (Hardware & Software)
» APL and ] Interpreters

¢ APL-based Packages

* Consultancy

¢ Other Products

* Overseas Associations

» Vendor Addresses

¢ World Wide Web and FIP Sites

Every effort has been made to avoid errors in these listings but no responsibility
can be taken by the working group for mistakes or omissions.

We also welcome information on APL clubs and groups throughout the world.

Your listing here is absolutely free, will be updated on request, and is also
carried on the Veclor web site, with a hotlink to your own site. It is the most
complete and most used APL address book in the world.

Please help us keep if up to date!

All contributions and updates to the Vector Product Guide should be sent to:
Gill Smith, Brook House, Gilling East, York, YO62 4]]. Tel: 01439-788385,
Email: apl385@compuserve.com

14
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APL INTERPRETERS
COMPANY PRODUCT PRICES(E)
APL Borealis Inc. Dyalog APL poa
APLZ00D poa
APL Systems IDC SL
APL+Win v3.6 Full version 1885
Upgrade to v3.6 from v3.x 474
to v3.6 from APL+Win v2.x 1034
to v3.6 from APL*Plus il vi.x 1249

Migration to v3.6 from APL*Plus I
or APL+Plus PC 1464

APL+Unix
Beautiful Systems  Dyalog APLW for Windows poa
Dyalog APL for Unix poa
Dinosoft Oy Dyalog APL/W for Windows poa
Dyglog APL for Unix poa
Dittrich & Pariner  APL+Win poa
Dyalog APL poa
IBM APL products poz
Dyadic Dyalog APL for DOS/386 995
Dyalog APLW for Windows 985
Dyalog APL for Unix 995-12,000
DynArray DICE for Windows poa
-APL Ltd FAPLPC of clones 8
-APL/BBC Master 8
I-APL/Archimedes 8
IBM APL Products  TryAPL2 free
Waorkstation APL2 V2 $1500
Version 2
APL2 Version 2 poa
APL2 Application Envt Vn2 poa
Insight Systems Cognos/APL2000 Inc poa
Dyadic Systems id, poa
IBM poa
J Austria J poa
Dvalog APL poa
Causeway Products poa

DETAILS
Dislributor of Dyalog APL products from Dyadic
Distributor of APL2000 products

A 32-bit Windows-hested interpreter that runs under Windows
95/9B/ME/NTIXP

{Plzase contact us for details.)

US Distributor of Dyalog APL praducts from Dyadic.
See Dyadic lisling for product details.

Finnish distributor of Dyalog APL products.

See Dyadic's listing for product details.
Cognos/APL2000 Inc products

Dyadic Systems Ltd, products

Second generation APL for DOS.Runs in 32-bit mede, supports
very large workspaces, Unique "window-based® APL
Development Environment and Screen Manager. Requires
3686/486 based PC or PS/2, at least 2Mb RAM, EGA or VGA,
DOS 3.3 or later.

As above, plus object-based GUI development tools. Requiras
Windows 3.0 or later.

Second generation APL for Unix systems. Available for Altos,
Apolio, Bull, Dec, HP, IBM 6150, [BM RS/6000, Masscomp,
Pyramid, NCR, Sun and Unisys machines, and for PCs and
PC/2s running Xenix or AlX. Oracle interface available for IBM,
Sun and Xenlx versions,

Software development kit which includes an APL interpreter as a
DLL and the abilllty to run and link existing and new APL code to
non APL code such as VB, C/C++, Java and integration with
various Windows software applications and database packages
such as M3 Office,

150 conforming interpreter. Supplied cnly wilh manual (see 'Other
Praducts’ for aceompanying books).

As above

As abave

APL2 for educalional or demenstration use. Wrile, fax or Emall to
APL Products; specify disk size desired.

AIX, Linux, Sclaris, Windows
Product 5724-B74, Part Number 45P7514

Prduct No. 56B8-228. Full APL2 system for 5f370 and 5/380
Product No, 56688.229, Runtime environment for APL2 packages
Leading distributor of APL2000 products in Qenmark

Leading distributor of Oyalog APL products in Denmark

Leading distributot of IBM APL & GraphX products in Denmark
Distritutor for Austda and Switzerland

Distributor

Distributor
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JSoitware Inc.

Structural Analysis Software

poa

J on the Web anline registration ...

J Professional (online reg.)

J Standard (enline reg.)
Books and accessories

J Dictionary

J Phrases

J Primer

Fractals, Visualization and J

Concrete Math

Exploring Math

Lescasse Consuling APL+PC

APL+Unix
APL+DOS
APL+WIn
Dyalog APLW

MasterWork Software Manugistics Products and 15!

MicroAPL

Qasis

Omega
Optima
RE Time Tracker Oy

Soliton Associates

Strand Software

APLX for Windows/MacOS

APLX Server Edition

APLX for Linux (commercial)

APLX for Linux (personal)
Dyalog APL

APL*PLUS

APL.68000

APLZ

Zero

Dyalog APLW

APL+PC (APL"PLUS/PC)

APL+DOS (APL*PLUS 1T}

$895

Free

$50
$50
$50
380
340
360
poa

poa
poa
poa
poa
poa
489

499

Free
poa
poa
poa

poa

995

poa

APL+Win {APL*"PLUS lI1}, APL+LInk

APL+UNIX
APL*PLUS Sharefile
SHARP APL for 05/390
SHARP APL for UNIX
SHARP APL for Linux
Canada

Al APL*PLUS products.

poa
pca
poa

poa

Dyadic and JSoftware products poa

Complele package by |G Zenkner&Handel to perform structural
analysis/enginearing calculations. Also sultable far dynamic
problems, e.g. earthquake simulation.

includes manual set and one year of updales

Free for download only

Lescassa Consulting is the exclusive APL2000 distributor in
Franca and also distributes in Switzerland and Belgium.
Call for price quotes.

French distributor for Dyalog
New Zealand distributor

Cross-platform APL development envirenment with GUI
programming facilities. Interpreter modelled on APL2. Available
for Windows 95/98/ME/NT/2000/XP, Mac CS § and Mac OS X,

For running large multi-user APL applications on %86 Linux,
RS/6000 AlX, and Windows NT/2000.

Linux desktop edition of ARLX, compatible with Windows and
MacOS versfons, with full development environment ang GU|
programming facilities. Runs under RedHat, Dehian, Mandrake
and SuSe Linux distributions.

Full versicn of APLX, can be downloaded free for personal use.
Dyadic Systems

Manuglsties

MicroAPL Lid

IBM

A “small simple and fast™ altemative 1o APL

Dyadic’s best, leading edge APL interpreter

Completa APL+ and Stalgraphics product range and links 1o
various 3rd party products.

for IBM O5/290 mainframes
for SunOS and IBM AIX
fer Intel Linux

All APL*PLUS products including upgrades and educationat.
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USA

Dyadic and JSoftware products poa

APL PACKAGES
COMPANY PRODUCT PRICES(E)
ADAPTA Software  MPS poa
FBS poa
BRP poa
Adaptable Systems  FLAIR poa
Adaytum Adaytum e.Planning poa
APL Software\Services
APL Ulilities poa
APL Systems IDC SL APL+Linkpro 3.0 New System 646
Upgrade to v3.0
from APL+Linkpro-32 280
from APL-Link or APL+Linkpro 474
GraphX (Includes ChartX) 559
GraphX Lite (No distribution} 340
SPREAD {An APL grid contrel) 86
GPLOT (x.y plotting In APL) 47
QWIN 215
Beautiful Systems  ASF_FILE 5358
NAT_FILE 3209
DBF_FILE $299
SF_READ poa
Causeway CausewayPro for Dyalog/W 400
RainPro Business Graphics 250
Newleal for Dyaleg and +Win 400
Cinerea AB QRCHART 250

DETAILS

Master Production Schaduling
Ferecasting and Budgeting System
Distribution Requirsments Planning

Finlte loader and interactive reschedular, Customisable full-
funclion scheduling system. (Available outside Australia by
special arrangement only.)

Adaytum e.Planning ofiers a Web-based solution that combines
planning, forecasting, budgeting, modelling and raperting in a
single, integrated application.

Software: mostly AWS for DOS, utilities for most AP,
interpreters. Public domain APL*Plus v10 with on-screen
documentation and Interactive tutorials, APL Conference
Software. Books: APL user manuals for STSC, IBM, and Sharp.
Request email catalog from dick holt@juno.com.

Oalabase Access SQL Client for OBDGC

(Runs APL+DOS functions in APL+Win)

Dyalog APL/W auxitiary processor for access o APL*PLUS/PC
APL component files {*.ASF}.

Dyalog AFLAW auxiiiary processor which emulates the
APL*PLUS/PC quad-N native fila subsystem for access to the
DO file system.

Dyalog APL/W auxiliary processor for efficient bleck mode access
to dBASE format files, Designed to get large amounts of data in
and out of dBASE, Not suited for random accass to small
amounts of data (it does not handle keys).

Dyalog APLAY funclions ta read APL"PLUS data cbjects of any
typa or structure from *.5F styla component files created by
APL*PLUS llor HIL

Causaway applicalion development platform for Dyalog APLW,

‘The ultimate graphics toolkit for the APL developer. Adds 3D
charling capability, Wab publishing and clipboard support to the
shareware product. Charts can be included in NewLeaf reports.
Functicnally compalible across Dyaleg/W and ARL+Win.

Frame-based reporting tool with comprehensiva table-generation
and text-flow suppont. Offers multiple master-page capability,
bitmap wrap-around and on-screen preview with pan and zoem.
Fully supported on Dyalog/W and APL+Win

Organization chart package for IBM APL2/PC. Full & heavily
commented source code Included - frea integration into other
applications. NB: ASCI! cutput with line-drawing (semli-graphic)
characters for boxes,
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CODEWORK

CoSy

DynArmray

Enlropy Software

HMW

3-way TANGRAM poa
K.CoSy 530 % yr sub
DynaWeb Server poa
DynaHarry poa
Dynal ink poa
Persanal [nformation Management
poa
AXTRA poa
Inca poa
Maya poa
Ariec poa
Qlmec poa
Nazca poa

3-way TANGRAM is a DSS-OLAP product, basically a powerful
and versati'e handler of multi-way tables (alsc known as
hypercubes). It entalls 46 analysis modules, including
computetions, cube merging, sensitivily analysls, time
inteligence, free format queries, HTML and LaTeX cutputs.
Current varsion is 7.0 At the time of writing, the product is
available on Dyalog APL 8.3.1 for Windows S5/98/NT. Future
plans include an APL+WIN versicn and later a LINUX version.

K.CoSy is 2 general purpose computing and programming
environmant constructed, ali in opan code, in Arthur Whitney's
very high level, yet structurally transparent Array Programming
Language, K , and its tightly coupled User Interface. K.CoSy is an
extremely produclive environment in one of the mast powerfut and
fastest of APL's progeny, and therelore, likewise, of all languages.
K.CoSy provides a workspace-like interactive development
envirenment previously impossible in K, Because of its unique
open construction within the language |tself, this environment Is
clearly competitive in a large domain with the APLs from the ather
vendors. K.CoSy nolepad nature, interactivity, ard open K code
vocabulary make leaming Arthur Whilney's K far less daunting
and far more productive than its raw console, or any external
scripting method. If you are a client of Kx Systems , or are
Investigating the possibilitles, Contact us. See CoSy/KICoSy for
mera Information.

A web server providing web based access to applications running
on tha DICE interpreter from OynArmay, of on an IBM mainframe
running APL2.

A DSS system which offers the next gengration capabilities for
current APLDI, IC/E and IC/ users. It comes with ROLAP
capabilities, multlsystern access o a wide varlety of databases
and data warehouses,

An ODBC client interface for DICE and IBM APL2 programs.

Entropy specialises in Personal Informatien Management
Systems (PIMS) which run on a PC. Most systems are Inadequte
in some way. This is an attempt to fulfil afl the needs of George
MacLeod who has been an unhappy user of a variety of systems
for many years. The product Is being developed In modules
(Calendar, Address List, Ta Do List, etc) which will be available at
no charge. Y¥hen all the modules are complete they will be
integrated together. There will be a charge for the infegrated
product,

Networked, Windows/Unix based Front End and Middle Office
Foreign Exchange and Money Market Dealing System. Scalabie
from 1 user 10 120+.

Software Change Management System. Enatles the user lo co-
ordinale development work from several sources, resolve
clashes, promate work items for testing and configure releases to
a live environment,

APL code flle manager. A comprehensive sulte of tools giving a
multi-window LDE style interface to file based APL code, Oflers
features such as copying from file to file, object comparisen,
string saarch, style formatting, hot-spot editor for filed objects
{including variables), elc.

Syslem shell for APL development. Manages real-time ard batch
applications across multiple platforms, Offers standardised error
trapping, job scheduling, task communication and recoveryfrestart
features.

APL GU! environment, providing menu bar, ool bar, status area,
navigation sidebar (with treeviews & listviews)and client area, All
are configured by simple lext fles and require no pregramming.
Client area has a "tab wizard” option to provide ordered
transaction processing

fast, flexible and refliable stalic database and editor.
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-APL Ltd

IBM APL Products
tnsight Systems

JAD Scfiware

Lescasse Consulting

Lingo Allegre

Optima

Qualedi

RE Time Tracker Oy

Educationzl workspaces

A Graphical Statistical System  $250

Causeway

poa

PC format disks with the examples from: Thomsen. Esplnasse
{Kits 1-4), Kromberg, Jizha & FinnAPL. All the examples to save
your fingers!

for DOS, Product Number 5764-008

Leading distributor of Causeway products in Denmark

All our ofd products are now either OEMY, in the public domain, out of dale, or alf of the abova. We'll be back!

JAD SMS

APL+Win Manthly Training

poa

$600

Advanced Windows Prograrmming $95

DLL parser for APL $280
Delphi Ferms Translator 5195
APL+Link Pro poa
SQAPL Fro poa
RainPro poa
NewLeaf poa
GraphX and ChartFX poa
Formula One and Dyalog APL 595
FACS poa
QWIN poa
ODBC/127 poal
Servicelne poa
TravelLine poa
BFA poa
DBl poa
Cualedi $850-55,500
UIThw poa
AJGRAPH poa

JAD SMS is a mulll-user software management system for
Dyalog APL™ based on shared, hierarchica! databases. JAD
SMS databases lat you keep historical verslons of apl ilems as
well as attibutes such as timestamp, user name and
documentaticn, The software includes a graphical user interface
as well as specialized functions for inclusion in applications, No
charge for single-user version; $100/user for multiple users

Dawnload 50+ page document about APL+ programming each
month. Yeu alse get one or more workspaces full of re-usable
APL code and socmelimes additional files or products.

200-page book plus companlon disk on interfacing APL and
Delphl. Contains full coverage of Belphi-2, +Win and Dyalog.

Parse any Visuaf Basic DLL declaration file into a set of quadNA
definitions. Tum constants and structures inte APL variables,
Available for APL+Win and Dyalog/W.

Design forms with Delphi and turn them automatically inta APL
programs which recreate the same form (+Win and Dyalog/W).

CDBC interface for APL+Win
GOBCG interface for Dyalog APL/W

Highly cusiomisable 2D and 3D publicalion graphics for APL+Win
and Dyalog APLIW

Page layout and printing tools for APL+WIin and Dyalog
High-quality business graphics for APL+Win

100-page book + companion disk on how 1o use the Formula One
VEX with Dyalog APLAW

EMMA-lIke interface to DB2 or CDBC databases
Legacy DOS Windowing support for APL+Win
1BM AP127-like ODBC Interface for APL+Win and Dyalog APLAW

A property management system which keeps a

recard af all outstanding tasks, produces an up

to date list of work to-do and Scheduled reminders plus
aulomaled standard letters and basic firancial control.

A system dasignaed to contro! the workload allocation for
a fleat of chauffeur vehicles plus a reminder system
for fleet management and Local Authorily requirements.

"Brand Perforrmance Analysis™ allows fer the medelling of
product/brand performance over time and comparlsen with
competitor products.

"Database Interrogator” allows for the non technical user
to ask sensible gquestions of a large database suchas a
questionaire and obtain results tables and graphs quickly,
easlly and acourately,

Elactronic Data Interghange (EDI) translation software for the PC,
wilh sirict compliance checking.

Comprehensive high-level Windows User Interface Tibrary for
APL+WIn and +l v 5.1. Camprehensive spreadsheets, replicated
flelds, special field types, etc. 16 and 32 bit versions avallable.

Graphpak-compalible 2D graphics package for #Win and +DOS.
Includes multi-window support, print and metafile support. No
DLLs required.
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Warwick University

ECCO PRO with APL poa

NEWT TCP/{P SDK with APL poa

Weighahead SystemsWeighahead Windows

Zark

DB+ poa
BATS 250
FAB free
Weighing System {3WS) poa
APL Tutor {PC) $280
APL Tutor (MF) $5000
Zark ACE 599

APL Advanced Techniques.... $59.95

Communications  $200 pe, $508 mf

Leading group and persenal information management system
with comprehensive customising. Supplied with sample +Win
workspace o interface to ECCO databases via DDE.

Lead TCP/IP SDK with Interfaces to all protocols. Supplied en 2
CD ROMS together with a sample +Win workspace,

Databasa interface for APL+DOS under Windows. Allows
combining character-based APL applications with ODBC-
compliant databases such as Cracle and SQL-server.

Menr driven system [or time seties analysis and forecasting using
Bayesian Dynamic modelling. Price Is reduced to £35 far
academic insliiutions,

Training pregram for the above.

Recipe Weighing System for Manufacluring Industries,
Pharmaceulical, Cosmelics, Foods ete. Works without keyboard
or mause. Uses Electronic Balances, Laser scanners, bar codes
and label printers.

APL computer-based fralning. Avallatle fer APL'PLUS PC &
APL*PLUS II. Deme disk $10.

Mainframe version.

APL continuing educatlon. APL tutor news and holline phone
support.

488pp. book, (ISBN 0-9618067-07) Including 2-disk set of utility
{functions (APL*PLUS PC formal),

Move workspaces or flles between APL environments.

APL CONSULTANCY AND DEVELOPMENT

COMPANY
Adfea

Andrews

APL Borealis Inc.

APL Solutions Inc

APL Systemns |DC SL Consultancy

AUSCAN Software
Camacho

lan Clark

Ray Cannon

Causeway

Paul Chapman

COBEWORK

PRODUCT PRICES{(£)
Consultancy poa
Consultancy poa

Support and Cevelopment poa
Consultancy poa

poa
Cansultancy and Training poa
Consultancy poa
Consultancy poa
Consultancy poa
Censultancy and Training poa
Consulancy 250-500
Consultancy poa

DETAILS

Development, maintenance, conversion, migration,
documentation, of APL products in all APL environments

APL programming and analysis, algorithms, tree processing and
design pregrams for craft work.

APL Software Support and Development. Specialists since 1979
in Sharp APL, APL"Pius, APL+Win, Dyalog APL

APL systems design, development, maintenance, documentalion,
testing and training. Providing APL solutions since 1989,

Consullancy and maintenance available by retainer or cn call.
APL software development, training

Manuals; feasibility reporls and eslimates; analysls and
programming: APL and MS Windows applications; Sharp, IS|
APL, APL'PLUS, APLZ/PC and other APLSs spoken. Fixed price
systems a speciality

Interfacing APL, VB, G/C++, ActiveX/COM, Scraan design and
documentation. Nalional language parting.

APL, C, Assembler, Windows, Graphics: PC and mainframe

On-sile training for Causeway, RalnPro and NewLeat.
Customisation and enhancement to maet local needs, Code
raview and pre-implementation check of Causeway applications.

24-hour programmer: APL, Smalttalk, C; Windows front end
deslgn a speciality.

Development, maintenance, migration, documenlation of APL
applications. Speclality: Info systems for top executives, internat
applications.
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CoSy

Bavid Crossley

Dinosoft Oy
Dittrich & Partner

Byadic
DynArray

Evestic AB

First Derivatlve
Analytics Ltd.

General Software

Godin London Inc

HMW

Hoekstra Systems

Michael Hughas

INFOSTROY

Insight Systems

JAD Software

KJK

Lambent Technalgy

Phi! Last

Consultancy poa
Consultancy poa
Consuitancy poa
Consultancy poa
Consultancy poa
Cansultancy poa
Consultancy poa
Consultancy poa
Consuitancy from 200
Software Development poa
Consuitancy poa
Coansultancy poa
Consultancy poa
Cuonsultancy poa, compelilive
Caonsultancy poa
Caonsultancy poa
Consullancy and

software development poa
Consultancy poa
Ceonsultancy poa

CoSy.com, Coherent Systems, pravides rapid development in the
K language and associated dala base products, with a particular
interest in quantitative { financfal ) modelfing.

Experienced in large APL system developments since 1969 for
PC or malnframe.

Specialised in very large databases.

APL programming and analysis; APL workshops and training on
the job

APL and Unix systam design, consultangy, programming and
tralning.

DynArray offers consulting In the areas of DS5, Y2K and APL
programs upgradefconversion 1o modem Web enabled platforns.

Excellent track record from 15+ years of APL applications in
banking, insurance, and education services. All dialects, ptatforms
and project phases. SOL expertise.

Analysls, desian, protolyplng, development & testing of APL
{especlally financial} applications: Sharp, Byalog APLAY.

Qver 20 years experience with every version of APL, large
mainframe systems and small PC based programmes.

We have applications in the focd manufacturing field, travel
agency and alfine bookings field and in product lease
managemant,

System design consultancy, programming. HMW specialize in
banking and prololyping work.

APL consultancy. programming, etc. Also UNIX system
administration

APL consultant with 20 years experience with all versions of APL.
| can craata your dynamlc Web sltes using the full power of APL
workIng with Microsoft IIS (Internet Information Service) on
Windows NT or 2009, | also undertake System design,
Programming and Maintenance on all platforms, particularly MS
Windows.

Broad experience in various APL platforms. Special skills and
knowledga In developing complex applications for investment,
financial and censtruction markets. Implementation of hybrid
solutions based on APL, Delphi, C++, VBA, SQL sarvers,

We have experience with just abaut every APL sysiem and
platform in common use during the last 20 years, from SHARP
APL under MVS ar Linux 1o ARL+Win and in parficular Dyalog
APL under Windows 9x, NT or 2008, I you have decisions 1o take
about adapting yaur APL application to take advantage of
emerging lechnologies, or would Ike your strategy reviewed, giva
us a call. We have extensive experienca in all areas of APL
development, from legacy systems, up, dewn and sideways
migrations, ta the development and support of shrink wrapped
solutions based on APL. Even if we don't have time to do the
work ourselves, we will know where fo find someone wha is an
expert in your version of APL and your applicatton area, on your
continent.

Systems design and development, project management, technical
manuals, financial and actuarial expertise in APL,

APL-based data management: conversions, ad hoc-analyzing
1ools, well-interfaced methods for defining, processing and
browsing of multi-dimentional reports. Rapid cusiom softwara
development based on proven modular tealset approach.

APL pregramming, consulting & training; web design and
construction,

APL consuitancy, modelling and pregramming.
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Lescasse Consulting Consultancy

Lingo Allegro Consultancy

Lucas Solutions Consultancy

Mackay Kinloch Ltd - Consultancy

MasterWork Soltware Consultancy

Milinta Inc Consultancy
Eliis Morgan Consultaney
Oasis Consultancy

Omega Computing  Consultancy

Optima Lonsultancy, Training

& Development

RadSys Technologies Consultancy

Resources & Resulls Consultancy

RE Time Tracker Oy Consullancy

Rex Swain Consultancy

Rochester Group LConsultancy

Shepp & Assoclates Consultancy

Snake [sland Research Inc
Consultancy

SovAPL Consultancy

Strand Software Consultancy

Sykes Systems Inc  Consultancy

Weighahaad SystemsConsultancy

poa

poa

poa

poa

poa

250-500

poa

poa

poa

poa

poa

poa

poa
poa

poa

A range of consultants, expers in Windows programming, with
APL+Win and Dyalog APL/W. More than 100 major APL
applications already developed, We all have additfional expertise
In Formula One and Delphi.

General APL consulting, Internet webslte davelopment, migration
and downgizing, performance tuning, education and tralning.

Rates depend on task and location.

Design, analysis and programming for banking, insurance and
pensions, financial planning and madelling, corporale
performance and legal reporting

Consulting and J programming for econometrics and statlstics in
public policy, health and food industries.

Design, development, maintenance, conversion, decumentation in
all APLs, most APs and some specific Sharp products (LOGOS,
ViewPoint, Relrieve). Experience in multi-user, multi-lask
systems, databases, Windows programming,

Business Forecasting & APL Systams.

Expertisa in APL system design, Project management,
conversion, migration, tuning; for all APL versions (10+ years
experience)

APL consultangy, programming, etc.

We have been In business since 1690 and have a team of

APL professionals with many years experience In
pharmaceutical, Incustrial and financial systems on both

PG and Mainframe platforms, In addition to pure APL we can alsa
offer assistance with network integration, ACT! customisalion
and issues ¢conceming the intemet andior web design.

Areas of expertise: financial systems, risk analysis systems,
healthcare systems.

Knowledge management company builds declsion support, data
warehouse, data mining and strategic planning systems for
CFQ's, CEQ's, and senior managemenl, using our Rapid
Application Development (RAD) methods and tools. Exlensive
experience in large-scale system development and ad hoc
executiva support for Fortune 500 cllents.

APL application conversions, APL Windows interfaces, APL ic
APlHevel interfacing to any syslem under Windaws, TCPHP
network and database conneclivity.

Independent censultant, 25 years experience. Cuslom software
development, PG and/or mainframe.

Specialise In MIS using Sharp APL

APL applications develocpment end consulting, especially In the
travel industry, especially on small computers. 25 years
experience in APL programming.

APL interpreter and compiler enhancements, intinsic functions,
performance consuiing. APL paraliel compiler APEX is giving
very good initial performance tests with convolution somewhat
taster than FORTRAN.

Offshore APL development service.

Advice on migrating to and from all flavours of APL and hardware
platforms. Full-screen interface implementation, APL ulilities,
benchmarking, efficiency analysis, actuanal software, system
development tcols, valuation, pricing and modelling systems.

Complete APL services speclalising in audit, optimisation and
conversion of APL systems, Excellent design skills. All diafects
and platforms. 17-23 years experience.

Specialising in industrial systems. Links 1o PLCs, laser scanners,
bar codes, weigh scales, fabel printes etc. Afso programmable
hand held scanners.
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Stephen Wynn Cansultancy poa Most experience of financial planning, and mathematical areas:
operational research, quality conirol, experimental design.

OTHER PRODUCTS

COMPANY PRODUCT PRICES({£) DETAILS

Adfee Employment poa Contractors and permanent employees

APL-385 Typefaces poa Variants of the APL2741 typeface available to specification.

APL Borealis Inc, APL Training poa Hands-on courses in Introductery, intermediate, Advanced and
Windows APL. Courses ara customized and flexible, and may be
delivered on-site, with strong emphasis on methods for efficient
and maintainable APL systerns develspment.

Comleg Comic-Logger $26.95+p&p APLTPLLUS LI comic-book inventory system. Shareware version
available on America OnLine.

HMW Employment poa Contractors and permaneant employees placed.

I-APL Lid Bocks poa I-APL stocks books written to go with the I-APL interpreter and
some APL Press books, For a list write to 11 Aubum Road, Bristol
BS6 6LS, ring 0117 973 0036 or email
1006121057 @compuserve.com.

QOasis Training poa Introductory courses in APL
Advanced courses for different APL versions.

Optima IEM Compalible poa Complete business solutions including hardware,
software and support plus additional network
installation and maintenance if required.

R e Booksellers The widest range of APL books available anywhere, Ses Vector

Data Systems advertisements.

Right Seat Software  Viox Proxy $199 (comm}) Vox Proxy is authorware for PowerPoint{r} 2000 or 2002 which
allows the usa of Microsoft Agent Technology {30 talking
animated characters) within slide shows. VI appears on
PowerPoint's main menu and provides editing side-by-side with
slides. Aulomated script-writing provides contral of PowerPoint,
allowing the use of characiers for live presentations or fully-
autcmated tutorials, demos, or raining programs. Optional CD
Prep program allows the user to create auto-starting CD's that will
play on any version of PowerPoint of without PowerPaint.

$69.95 {edu)

OVERSEAS ASSOCIATIONS

GROUP LOCATION JOURNAL OTHER SERVICES Ann.Sub,

ACM SigAPL Internaticnal APL QuoteQuad  Conferences; APL while pages; web site $30

APL Bay Area USAN. Californfa  APLBUG Monthly Meetings {2nd Maonday) $20

APL Club Austna  Austria - Quarterly Meetings 200A3(indiv}, 1000AS{corp)

APL Germany e.V. Gemany APL Jaurna! Semi-annual meetings DMB0

Ass. Francophone pour
{a promotion d'APL France

BACUS Belgium

Capital PCUG Washington, D.C.
Danish SIG Denmark

Dutch APL Assog¢, Holland

FinnAPL Helsinki, Finland
Japan APL Assoc  Tokyo

NY SigAPL New York, USA
Rome/ltaly SI1G Roma, Italy

SE APL Users Grp  Atlanta, Georgla

Les Nouvelles 0'APL
APL-CAM

FF350 (private) FF2800 (Company)
£18 ($30)

fres

Conferences & Seminars
Moniter Monthly meetings, occasionat classes
Vector provided ~ Mini-congress, APL ShareWare Initlative

FInnAPL Newsletter Seminars on APL 100FIM(private), 30tstudent), 1000 (Co)

APL Jourmal Monthly meetings (4th Sat} 10,000yen to join
Big Apple APL Monthly meetings $35/$25(ACM)
SEAPL N I Quartedy meeating: $10
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SovaPL Moscow, Russia - Seminars and Annual Meeting

SwedAPL Sweden SwedAPL Nyt Semi-annual meelings, seminars SEK 75
SWAPL Texas, USA SWAPL 318

Swiss APL (SAUG) Bern
Toronto SIG

ADDRESSES
ORGANISATION

ACM SigAPL
ADAPTA Software GmbH

Adaptable Systems
Adaylum Limited
[ ]
Adfee
Andrews

APL-385

AFLZ000 (Europe)
APL Bay Area APLBUG

APL Borealis Inc.

APL Chub Austria

APL Germany e V.
APL Software\Servicas
APL Solutions Inc

APL Systems IDC SL

Parl of Qily SkInfo
Toronto, Canada

CONTACT

David Siegel
Michael Baas

Lois & Richard Hil
Douglas Rowley
Bemard Smoor
Dr Anna 0 Wilson
Adrian Smith

Fred Honea
Curtis Jones (Sec)

Richard Procter
Harald F. Nelson
Dieter Laitermann
Dick Holt

Eris Landau

Fred Honea

Association Francophone pour

la promotion d'APL
AUSCAN Software Lid
BACUS

Beautiful Systems, Ing,
Camacho

Ray Cannon

Causeway Graphical
Syslems Lid

Paul Chapman

Cinerea AB

Ludmila Lemagnen
Richard Procier
Joseph De Kerf
Jim Geff

Anlhohy Camacho

Adrian Smith

Reif Komemark

SF60 (S1) + SF20 (SAUG)
Occasional meetings, APL Skills Dalabase, Toronto Toolkit

ADDRESS, TELEFHONE, FAX, EMAIL etc.

ACM, 1515 Broadway, 17th Floor, New York, NY 10036, USA (Subs only)
Stellinger Weg 19, 20255 Hamburg, Germany. Tel: +49 40 40170951
Fax: +49 40 40170852. Email: info@adapla.de

49 First Street, Black Rock 3193, Australla.

Tel: +61 3 8589 5578 Fax: +61 3 9589 3220 Emall: hilj@melbpe.org.au
Lastlegate, Tower Hill, BRISTOL BS12 0JA. Tel: G117 921 5655

Fax: 0117 922 7749, Emailsales@adaytum.co.uk

Dorpsstraal 50, 4128 BZ Lexmond, Netherlands.

Tal +31 347 342 337 Fax: +31 347 342 342 Email: adlee@concepts.nl
12 Thomy Hills, Kandal, Cumbria LAY 7AL, UK. Tel: 01539-731205
Email; ADWilssn@kancomp.net

Brock House, Gilling East, York YO62 4JJ, UK. Tel: 01439-788385
Email: api385@compuserva.com

ser APL Systems IDC SL.

228 South 15th Street, San Jose, CA 95112-2150, USA

Tel: +1 (408) 29024060 Email: jonesca@vnet.bm.com

381 Mancr Road East, Teronto, Cntario M48 187, Canzda,

Tel: (416) 457-7828, Fax; (416) 482-65882 Email: info@aplborealis.com
c/o N-TECH, Siebenbrunnenfeldg. 4-8, A-105¢ Wien, Austria.

Tel: 443 1 5458063 Fax: +43 1 5458063-17

Rheinstrafe 23, D-59190 Walldarf, Germany.

Tel: +49 6227-63469 Compuserve: 100332,1461

3802 N Richmond 31, Suite 271, Arlington, VA 22207 USA

Tel: +1 (703} 528-7624; Fax: +1 (703) 528-7617; Email: dick.hcli@junc.crg
1107 Dale Drive, Sliver Spring, MD 20910-1607 USA

Tel: +1 (301) 5894621 Fax: +1 (301} 589-4618 Email: aplsi@starpower.net

Aliredo Marquerie, 12 - 2 F, 28034 Madnd, Spain. Tel: +34 91 730 7008
{Cffice) +34 60 680 5949 {Mobile). Fax: +1 775 743 6131. Email:
uksales@apl2000.net

174 Boulevard de Charcnne, F-75020 Parls, FRANGE
Email: lemagnen@aal.com

PO Box 39, Mansfield, Ontario LON 1M0 Canada

Tel: +1-705-434-1239 Email: rip@ca.inter.net

Roainberg 72, B-2570 Dufiel, Belgium. Tel: +32 $5 31 47 24
308 Old York Road, Suite 5, Jenkintown, PA 19046, USA

Tal: +1 (215) 8686-2636; Fax: +1 (215) B86-4885

Email: BeautifulSyslems@golfs.nat

11 Auburn Read, Redland, Bristo! BS6 6L, UK. Tel: 0117-973 0036.
email: acam@tesco.net

21 Woodbridge Rd, Blackwater, Camberley, Surey GLU17 0BS, UK.
Tel: 01252-874697 Email: ray_cannon@compuserve.cam

The Maltings, Castlegate, MALTON, North Yorks YO17 7DP, UK.
Tel: 01653-6968760 Fax: 01653-607719
Emall: adrian@causeway.co.uk

51B Lambs Conduit Sireet, London WC1N 3NB, UK.
Tel: 020 7404 5401, Compuserve: 106343,3210

Box 61, S-193 00 Sigluna, Sweden.
TelfFax: +46 859 255 421 Email reif@cinerea.se
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lan Glark

CODEWORK

ComlLog Software
CPCUG
CoSy.com

David Crassley

Danish User Group
Dinosoft Oy

Dittrich & Partner
Consulting GmbH

Dutch APL Association
Dyadic Systems Lid.
DynArray Corporation
Entropy Software Limited
Eveslic AB

FinnAPL

Firs{ Derivative

Analytics Ltd.
General Software Lid

lan Clark.

Mauro Guazzo

Jeff Pedneau
Lynne Sturtz
Bob Armstrong
David Crossley

Helene Boesen
Pertti Kallioj&rvi

Axel Holzmiller
Bernard Smoor (Sec}
Peter Donnely

Dr James Brown
George MacLeod
Olie Evero

Olli Paavola

Ken Chakahwata

M.E. Martin

Gadin London Incorporated Gaétan Gedin

HMW Computing

Hoekstra Systems Lic

Michael Hughes
-APL Ltd

IBM APL Products

INFOSTROY
Insight Systems ApS
JAD Software

Japan APL Assoc

J Austria

JSoftware Inc.

Chris Hegan

Bob Hoekstra

Antheny Camacho

Nancy Wheeler

Alexey Miroshnikov
Helene Boesen
David Crossley

Taoshio Nishikawa

Joachim Hoffmann

Eric Iverson

1205 Deer Cresk Drive, Plainshoro, NJ 08536, USA. Tel: +1 609 716 8832
Email: earthspot2000@hotmail.com

Caorse Lanza 105, 10133 Tering, ltaly.

Tel: +39 11 6601560 Fax: +39 11 6601560 Email: codework@codework-
it.com

18725 Bloomflald Road, Clney, MD 20832 USA

Tel: +1 {301) 260-1435 Emall: jefi@sofimed.com

Capital PC User Graup, 51 Monroz Street, Stite PE-2, Rockville,
Maryland 20850-2421, USA. Tel: +1 (301) 762-9372 Fax: {301) 762-9375.
42 Peck Slip #4B, New York, NY 10038-1725, USA. Tel: +1 212-285-1864
Fax: +1 212-285-1864, £-mail: hob@CaSy.com.

187 Le Tour du Pont, 84210 ST DIDIER, France. Tel; +33.4.50.66.08.87
Emal: crossley@au-village.com

¢fo Insight Systems ApS, Nordre Strandve] 119G, Hellebask, Denmark

Lnnrotinkatu 21C, 06120 Helsinki, FINLAND,
Tel: +358 9 70028820 Fax: +358 9 700286824 Email: dinssoft@dinosoft.fi

Kieler Strasse 17, D-42687 Solingen, Germnany. Tel: +49 212-260 680
Fax: +49 212-260 6666; Email: info@dpe.de

Postbus 1341, 3430BH MNieuwegein, Netherkands.
Tel: +31 347 342 337 Fax: +31 347 342 342

Riverside View, Basing Road, Old Basing, Basingstake,
Hants RG24 0AL, UK. Tel: 01256-811125 Fax: 01266-611130

16360 Monterey Rd. Suite 260, Margan HIll, CA 95037, USA
Tel: +1 {408)-782-6648 Fax: +1 (408)-782-6627 Emailinfo@DynArray.com

Calle Viena 13, Residencia Larrosa, Guardamar, 03140 Alicante, Spain.
Tel: +34 61 00 41 840 Email: george.maclecd@ntiworld.com

Bartaliusvagan 124, S-145 38 Tullinge, Sweden
Tel & Fax: +46 778 4410 Email: olle.evero@mail.com

Suomen APL-Yhdistys RY, FinnAPL RF, PL 1005, 00101 Hetsinki 19,
Finland Emall: olii.paavola@@pyr.fi

114 temsford Lane, Welwyn Garden City, Herts AL8 6YP, UK
Tel/Fax: 01707-339620. Emall: KenChakahwata@compusarve.com

Little Wester House, Westerhill Road, LINTON, Kent ME17 4BS
Tel: 01622 749365 E-mail: martin@gsoft.freeserve.co.uk

12 Gerrard &1, London, Ontario, Canada N&C 4C5
Tel: +1 (518) 679-8290 Fax: +1 (518) 438-6381 Email; Info@gedin.on.ca

Hamilton House, 1 Temple Avenug, Lendon EC4Y ORA, UK,
Tel: 0B870-1010-469; Email:HMW @4 xtra.com

Dominique, Salisbury Road, Woking, Surrey, GU22 TUR, UK.
Tel: 01483-771028, Fax: 01483-837324
Emall: Bob. Hoekstra@HoekslraSystams, ltd.uk

28 Rushton Road, Wilbarston, Market Harbarough, Lelcs. LE16 8QL, UK.
Tel: 01536-770998 Email: Michael@Hughes.uk.com

11 Aubum Road, Redland, Bristol BS6 6L.S, UK.

Tel: 0117-973 0036. Emall; 100612.1057 @compuserve.com

APL Products, IBM Silicon Valley Lab, Dept H38/F40, 555 Bailey Avenue,
San Jose CA 95141, USA. Tel: +1 {(408) 463-APLZ [+1 (408) 463-2752]
Feue: +1 {408) 463-4488 Email: APL2@vnel.ibm.com

3 8. Tulenin Lane, 5t. Petershurg 191186 Russia.
Tel:+7 812 326-9797 Fax;+7 812 311-2184 Email:alm@Infostroy.ru

Nordre Strandvej 119G, DK-3150 Hellebeek, Denmark

Tel:+4570 26 13 26 Fax: +45 70 26 13 25 Email: info@insight.dk

175 East 96th St., Apt, 17G, New York, NY 10128 Country: USA

Tel: +1 {212) 369-6713 Fax: +1 (212) 761-0124 Emall: jadsms@usa.net

1-8-13 Masufima Buld.6F Higashi Gotanda Shinagawa-ku, Tokyo Japan
141-0022. Tel: +81 (03) 3250-0411 Fax; +81 {03) 3260-5418
Email: KYYC0361@niftyserve.or.jp

Hochsteingasse 13/26, 8010 Graz, Auslria. Tel:0043 (D)316 ¢142 51
Moblle: 0043 (0)692 1 91 42 51 2. Emall: joachim.hoflmann@gmx.at

33 Major Street, Taronto, Ontario, Canada M5S 2K9, Tel +1 {952) 470-
7345 Fax: +1 (952) 470-9202 Email: info@jsoftware.com
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KJK-tieto Oy

Lambent Technclogy Lid  Stephen Taylor

Phil Last Ltd Phil Last
Lescasse Consulting Eric Lescasse
Lingo Allegro USA, Inc Walter G_Fil
Lucas Solutions Jim Lucas

Mackay Kinloch Lid Alastalr Kinloch
MaslerWork Software Ltd  Fraser Jackson

Mercia Scftware Lid. Gareth Brentnall

MicroAPL Lid. Richarg Nabavl
Milinta Inc. Dan Baronet
Ellis Morgan Efis Margan
NY Sig Cavid Siegsl
Oasls b.v. Louis Rijkse
Omega Compuling Inc Alan Graham,
Andrew Chou

Oplima Systems Ltd Paul Grosvenor

Nicola Schiess
Georges Brigham

RadSys Technologies AB  Randelph Schrab

Qualedi Ine.

Renaissance Data Sysiems Ed Shaw
Resources & Results Frank Rhodas
RE Time Tracker Oy Richard Ellsr
Right Seat Software, Inc.  Tom Atkins

The Rochester Group Inc.  Robert Miller
Rome/Itaty SIG Mario Sacco
SE APL Users Group John Manges

Shapp & Associates LLC  Andrew Shepp

Snake {sland Research Inc Sob Bernecky

SOCAL (South California} Roy Sykes Jr

Soliton Associales Benait Paquin

Kimmo Kekalalnen

Merikasarminkatu 10 8 58,00160 Helsinki, Finland. Tel: +358 60 &5 27 207,
Email; Kimmo.Kekalainen@pp.hiv.fi

81 South Hill Park, London NW3 285, UK. Tel: +44{0)}20 7813 3786.
Email: si@lambenttechnalogy.com

145 Crossbrook Street, Cheshunt, Herts, ENB 8JY, UK,

Tel: 01992-633807 Fax: 0121-358 0375 Email: philJast@nat.ntl.com
18 rue de la Belle Feuille, 92100 Boulogne, France. Tel: +33.1.46.05.10.76
Fax: +33.1.46.04.60.23 Email: eric@lescasse.com

203 N. LaSalle Street, Suite 2100, Chicago, llinois 60601, USA.
Tel:+1 {B00) 546 4621 E-mail: lingo-allegro@visto.com

Stubbedamsvej 9C, 3.tv., 3000 Helsinger, Denmark

Tel: +45 49 26 52 42. Email: jel@danbbs.dk

519 Wabster's Land. Edinburgh EH1 2RX, Scaotland, UK.

Tel: +44 (0)131 228 6235 Email: alastair.kinlech@btinternat.com

PO Box 56-035, Tawa, Wellington, New Zealand. Tel: +64 (4} 2324440
Fax: +64 (4) 2324452 Emall; fraser jackson@xtra.co.nz

Mercia House, Ashted Lock, Aston Science Park, Birmingham, BY 4AZ, UK.
Tel: 0121-359 5096. Fax: 0121-358 0375

The Roller Mill, Mill Lang, Uckfield, £.Sussex TN22 BAA

Tel: 01825 768050, Fax: 01825 740472

Emall: MieroAPL@microapl.demon.co.uk

Contact Dan Barcnet at danb@milinta.com

Myrtla Farm, Winchester Road, Stroud, Petersfield, Hants GU32 3PE, UK.
Tel: 01730-263843 Emall; Elis@mrtifrm.demon.co.uk

PO Box 2667; New York, NY10163-2697, USA.

Email; NYSIGAPL@ACM.ORG

Lakstraat 4, 3433 ZB Nleuwegein, Holland. Tel: +34 30 60 66 336

Fax: +31 30 B0 65 B44 Email: rljkse@oasis.nl

3 Columbus Avenue, Edison, NS 08817, USA.

Tel: +1 (732} 985 9519 Email: alangraham@mindspring.com

Oplima House, Mill Court, Spindla Way, Crawtey, West Sussex, RH10 17T,
UK. Tel: 01293 562700 Fax: 01293 562699
Email:paul@optima-systems.co.uk

121 West Maln Street, Milford, CT 08460, USA, Tel: +1 (203) 8744334
Fax: +1 (203) 876-9083. Emall: sales@qualed|.com; Info@qualedt.com
Lovsangarv. 18, S5-756 52 Uppsala, Sweden. Tel: +48 18 32 41 53

Fax: +46 708 1996 11 Email: randolph schrab@radsys.se

P.C. Box 511, Boistord, €T 08404, USA. Tel: +1 (203) 270-8729
Email: orders@aplbooks.com

2438 W. Northgate Dr., Irving, TX 75062, USA, Tel: +1 972 623 5117
Email: frank@decisien-support.net

Mikonkatu 8 A, 2.krs, PL 363, 00101 Helsinki, Finland.

Tel: 4358 9-621 3300 Fax: +356 9-621 3378 Email: re@rett.fi

1140 12th Streel, Golden, CO 80401, USA, Tel:+1 303278 2244,

Fax: +1 303 278 6967. Email: info@voxproxy.com

600 Park Avenue, Rochester, NY 14607-2626, USA.

Tel: +1 (716) 271-1110. Fax: +1 (716) 271-1230

Casella Postala 14343, 00148-Roma Trullo, ltaly

Email; mario.sacco@tin.it

413 Comanche Trail, Lawrenceville, GA 30044, USA

Tel: +1 (770) 972-3755 Email; seapldoc@aol.com

1312 Washington Avenue, 6th Floor St Louis MO 63103, USA

Tel; +1 (314) §21-3272 Fax: +1{314) 6214267

Email: ashepp@compuserve.com

18 Flfih Street, Ward's Island, Torento, Ontarlo MEJ 2B9 Canada

Tel: +1 {416) 203-0854 Fax; +1 (416) 203-6995

Email: barnecky@interlog.com

Sykes Systems Inc, 4649 Willens Ave, Wooedland Hilis,

CA 01364-3812 USA. Tel: +1 (B18) 222-2759 Fax: +1 (818) 222-9250
Soliton Denmark, Havsgardsvej 4, 2980 Hellerup, Denmark

Email; sales@saliton.com
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SovAPL Alexander Skomarokhev
Russian Chapter of SIGAPL

Strand Software Inc Anne Faust

Rex Swain Rex Swain

SwedAPL Christer Ulthielm

PO Box 5061, Cbninsk-5, Kaluga Region 249020, Russia

Tel: +7{08439)47109 Fax: +1 (530) 6885510 Email:askom@cbninsk.com
P.O. Box 330, Excelsior, MN 55331 USA

Tel: +1 {952) 470-7345 Fax: +1 (952) 470-9202 Email: info@strandsoft.com
8 South Street, Washington, GT 06793 USA. Tel: +1 (860) BE5-0131

Fax: +1 (B60) 868-9970 Email: rex@rexswain.com

Novalor Consulting Group AB, Svardvagen 11C, 5-182 33 Danderyd
Sweden, Tel: +46 8 622 63 50 Fax: +46 8 622 63 51 CSenve: 100341,404

Swiss APL User Group

Sykes Systems Inc Roy Sykes Jr 4648 Willens Ava., Woodland Hills, CA 91364, USA
Tel: +1 (818) 222-2759 Fax: +1 {B18) 222.9250
Terants SIG Richard Procter PC Box 55, Adelalde St Post Office, Toronto Ontario MSC 2H8, Canada

Weighahead Systems Philip Bulmer

Stephen Wynn

Zark Incorporated

Gary A. Bergquist

Swiss APL User Group, CH-3001, Bern 1, Switzerland
Email: sl@ifi.unizh.ch

Email: info@torantoapl.org

Tel +44 1276 20789 Email: sales@weighahead.com

& Clarence Gardens, Brighton, Sussex BN1 2EG, UK.
Tel: 01273-327238 Email: centre@cweom.net

FTP SITES

IBM APL2 ftp.software.ibm.com/ps/preductsfapl2
Waterloo Archive archive.uwaterloo.ca/ftparchfanguages/apl
APL-10-ASCII archive uwaterloc.callanguages/apliworkspaces/aplascit
WORLD WIDE WEB SITES

ACM SigAPL www.acm.org/sigapl/

Adapta Software wiarw.adapta.de/

Adaptable Systems www.assuradsystems.com.au/

Adaytum Limited www.adaytum.com/

AFAPL www.afapl.asso.fr/ {(Journal available on line)
APL2000 www.APL2000.com/

APL-385 www.demaon.co.uk/apl3as/

APL Joumnal, Germany
APL Borealis Inc.

APL Systems IDC SL
AUSCAN

Eke van Batenburg
Capital PC User Group
Causeway
CODEWORK

CoSy (Bob Armstrong}
Dinosoft Qy

Dittrich & Partner
CMOZ - Open Directory
Dyadic Systems Ltd
DynArray

FinnAPL

Gedin London Inc
Houben (1QL)
Hoekstra Systemns

www.rhombos.de/apljourn.htm
www.aplborealis.com

www.apl2000.net
www.interleg.com/~rjp/auscan/
wwwhio.LeidenUniv.nl/~Batenburg/index.htm}
hitp:/fcpeug.org!

Www.causeway.co.uk/

www.cedework-it. comftangram/eng/
CoSy.com/

www.dinosoft.fif

www.dpc.de; www.apl-online.de

hitp://dmoz org/Computers/Programming/Languages/APL!
www.dyadic.com/

www.dynarray.com/

www.pyr.fifapl/

wiww.godin.com/

www.apl.clap_club.tip.n)
www.HoekstraSystems.td.uk/
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IBM APL2 www.ibm.com/software/ad/apl

Infostroy waw infostroy.ru

Insight Systems ApS www.insight.dk/

Japan APL Association www.naska,co jp/JAPLA/

JSoftware Inc www jsoftware.com/

KJK-tisto Oy wwny i k-tietn.com

Lambent Technology www.fambenttechnology.com

Lescasse Consulting
Lingo Allegro USA Inc
Mackay Kinloch
MicroAPL Ltd

Milinta Inc

Oasls b.v,

Optima Systems Ltd
Qualedi, Inc.
Renalssance Data
Resources & Results

RE Time Tracker Oy
Right Seat Software, Inc.
The Rochester Group Inc.
Shepp & Associates
SigAPL

Soliton

Snake Island Research Inc.

Strand Software Inc.
Rex Swain

Taronto SIG (for Toolkit)
Jim Weigang
Weighahead Systems

www.lescasse.com/

www lingo.com/
http:#imackaykinloch.ltd.uk/
www.microapl.co.ukfapl
www.rilinta.com
www.oasis,nl/
www.optima-sysiems.co.uk
www.qualedi.com
www.aplbooks.com/
www.decision-support.net
www.rett.fif
WWW.VOXPIOXY.COM
www.rachgrp.com/
www.digitravel.com/
www.acm.org/sigapl/
www.saliton.com/
www.snakeisland.com
www.strandsoft.com/
www.rexswain.com/
www.torontoapt.org/
www.chilton.com/~jimw/
www.weighahead.com

Vector Back Numbers |

Back numbers of Vector are available from:

British APL Association,
¢/o Gill Smith,

Brook House, Gilling East,
YORK YO62 4]]

Price in UK: £10 per complete volume (4 issues);
£12 {overseas); £16 {airmail) including postage.

Please note that Vol.I No.Z Is now out of stock,
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ZARK Newsletter Extracts

introduced by Jon Sandles

Here is another Zark newsletter extract. As always, don’t hesitate to send in any
solutions you may have that you may be inspired to investigate. There may be
new more elegant ways of solving an old problem, which may also turn out to be
faster. Please don't be afraid to try and shed new light on the problems being
discussed in this column.

Utility Corner:
Effective Date Searching

(The purpose of this column is to make you more productive by introducing you
to utility functions. Think of utility functions as APL functions that have names
instead of symbols. By expanding your function vocabulary, you'll be able to
write APL code that's more concise, more efficient, and more readable.)

Suppose your have two numeric vectors of the same length, IDs and PRICES.
IDS is a vector of distinct product ID codes for all available products; PRICES is a
vector of corresponding process for these products. Given a subset list of product
II> codes, say LIST you can easily determine their corresponding process:

PRICES{IDS1LIST]

Suppose prices change over time. Each price, for a given product, has an
associated effective date. For a given product, there may be many different prices,
each with a different effective date. To determine the price of a given product, you
need to specify not only the product’s ID code, but also the date as of when you
want its price.

Here’s an illustration:
Product Id Price Effective Date

204 265 1993/01/01
275 1993/07/01
289 1993/09/31

202 1550  1993/01/01
16.75  1993/10/15
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The price of product 202 on 1993/09/25 is 15.50. The price of product 204 on
1993/10/15 is 2.89.

In last issue’s Limbering Up column, you were asked to design and define a utility
function that takes a list of product IDs and corresponding dates, and return the
prices for those products on those dates. We were looking for two things: clean
design, and program efficiency.

The responses we received consistently suggested storing the database of price
and date information in a single APL matrix. If the product ID is known to be
numeric, you can construct a three-column matrix that contains the necessary
information:

204 265 1993 104
204 275 19%3 701
204 289 1993 931
202 1550 1953 10t
202 1675 1993 1015

However, if prices are larger than 32767 the matrix will go floating point anyway.

If the product ID may contain non-digits, the database can be constructed as a
character matrbe

G204 26519930101
G204 2751993G701
G204 28919930531
B8202155019930101
8202167519931015

In this case, no blank columns are required between the fields of information.
However, you may need to include a few extra blank columns in the price field to
accommodate the largest possible price.

Having designed the database of effective price information as a single APL
matrix, you can design an array of the target information along the same lines. For
example, if you want the prices for product 202 on 1993/09/25 and 204 on
1993/10/15, the target array can be:

202 19930925
204 19931015

or
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202 1993 925
204 1993 1015

or

820219930925
G20419931015

Given a database matrix and a target matrix, the syntax of a utility function
suggests itself:

VPRICES+DB EFFECTIVE TARGET

The most straightforward and efficient solutions came from Jim Weigang and Dan
Thompson. Jim assumed numeric matrices; Dan assumed character matrices. The
key step in both solutions was to row-wise catenate the matrices and grade the
result.

Here is a function that works for three-column numeric matrix databases, and that
combines the best of Jim's and Dan’s functions:

V R«DB EFFECTIVE TARGET;D;DI;E;:G;M:;N;T;TI;0I0

[1] A Searches the 3-column num matrix DB
[2] R (ID price, eff., date [yyyymmdd]}
[3] A for the rows that correspond to the
[4] A rows of the 2-column num matrix

[s] R TARGET(ID, date), and returns the
[6] A prices in effect on the target

[7] & date. For examplte, given DB:

[8] A 20% 265 19930104

[(¢]1 =n 204 275 19930701

[10] =n 20% 289 19930931

[11] =~ 202 {550 19930101

[12] =~ 202 1675 19931015

[13] @n and TARGET:

[14] =~ 202 19930925

[15] =~ 204 199314045

[16] A the resultis 1550 289. The resuilt
[17] @ contains Os for rows of TARGET with
[18] A no matching row in DB. TARGET may
[19] & be a 2-element vector,

[20] ~m

(21] pro+1

[22] @A MakeTARGET a matrix if a vector:
[23] +(M+«2=ppTARGET }pL1

[24]  TARGET+(1,pTARGET)pTARGET

[25] & Squeeze out unneeded DB rows:
[26] Li:DB«(DB[;1]eTARGET[;1]1}#DB
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[27] @ Make sure a DB row winds up first
[28] ~ after sorting:
[29] DB«"1,[1]DB
[30] & Vatenate and sort them to merge:
[31] G+40B[:1 3],[1]TARGET
(32] N+14pDB A No. of recsin DB
{33] T+~D+«G<N A Those from TARGET and DB
[34] & Indices into DB for each row of
[35] A TARGET (as sorted):
[36] DI+~(D/G)[T/+\D]
[37] n~ Corresponding indices into TARGET:
[38] TI+~(T/G)-N
[39] m Flag those with a match:
[+0] E«DB[DI;1I=TARGET[TI;1]
[4+1] A Construct result, one elit per row
[42] a of TARGET
[¥3] R-(1tpTARGET)pO
[44]  REE/TI]+DB{E/DI;2]
[46] =~ Make R scalarif TARGET a vector:
(6] =MpO
(471 R+R[1]

¥

Let’s show how this function works, given the following arguments:

DB: 204 265 19930101
204 275 19930701
204 289 19930931
202 1550 19930101
202 1675 19931015
TARGET: 202 19930925
204 19$31015

This function allows TARGET to be a two-column matrix or a two-element vector.
The result is a vector if the former, or a scalar if the latter, On lines [ 23] and
[24], TARGET is reshaped to a one-row matrix if it is given as a two-element
vector. By reshaping TARGET, you can treat it as a matrix for the remainder of the
function.

Online [261, EFFECTIVE squeezes down the size of DB to retain only those rows
that correspond to products with IDs in TARGET. If DB is large and TARGET is
relatively small, this step can speed up the function considerably by reducing the
number of rows to be sorted. In this example, DB keeps all its rows since both
products are represented in TARGET.
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Online [ 291, arow of ~1s is catenated to the top of DE:

OB: -1 -1 -1
204 265 19930101
204 278 19%30701
204 289 19930931
202 1550 19930101
202 1675 19931015

This step is performed to guarantee that there is always a row of DB preceding
each row of TARGET, once DB and TARGET have been merged. You'll see why
below.

On line [ 31 ], the product numbers and dates from both DB and TARGET are
catenated and graded. This is the workhorse line of the function. Though the rows
of DB and TARGET are never reordered via the grade vector, let’s show such a
reordering to help you see what's happening:

G D T +\D
1 1 -1 1 1 0 1
202 1550 199530101 5 1 0 2
202 19930925 7.0 1 2
202 1675 19931015 6 1 0 3
204 265 19930101 2 1 0 4
204 278 19930701 31 0 5
204 289 19930931 ¥ 1 0 6
20% 19931015 8 0 1 6

Notice the rows are sorted by product code, and within product code by date. The
two rows of TARGET have been automatically inserted directly below the
corresponding rows of DB that contain the desired prices.

Lines [ 321 and [ 337 flag the rows of the soried result that correspond to rows
from DB (in D) and from TARGET {in T).

Lines [ 36 ] and [ 38 ] use the values from G, D, and T to construct vectors of
indices of the target rows into the DB row above them (in DT) and into the original
unsorted TARGET matrix (in 71}

DI: 5 & TI: {2

For example, these values tell you that the row DB[5; 1 (202 1550 19930101)
contains the corresponding price for row TARGET[1;1{262 19930925).
Likewise, row DE[4; ] (204 289 199$30931) corresponds to row TARGET[2;]
(204 19931015).
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Line (401 compares the product codes in the matching rows to make sure DB
does indeed contain an effective price for the corresponding row of FARGET. In
this case, they do, so Eis 1 1. However, if the product code in TARGET is not
found in DB, or if the date in TARGET is earlier than the earliest effective date for
that product in DB, E will contain ¢s.

The remaining lines of the function construct the result R inserting the matching
prices where they belong, and leaving 0s for rows of TARGET with no match,
Finally, the result is converted to a scalar if TARGET was given as a two-element
vector instead of a matrix.

As written, this function is general enough to allow for:
* tows of DB that are duplicates, or are not in sorted order;

* rows of TARGET that are duplicates, or have no matching product code in DB,or
have no earlier date in DB.

The modifications needed to make EFFECTIVE work on character matrix
arguments or on numeric matrices with multiple columns for dates are simple,
and are left as an exercise.

Limbering Up:
Exporting Numbers

{The purpose of this column is to work some flab off your APL midsection. Like
muscles, your APL skills can atrophy if not exercised with adequate frequency
and variety. This column presents a task for you to perform. Set aside a few
minutes from your busy schedule and work the task. Mail in your solution and
stay tuned for the results.)

APLers tend to live in their own little societies, secluded from the rest of the world
and beholden to no one. However, reality being what it is, the need does
occastonally arise to communicate with others. Sometimes, you want some data
that others have, or they want some data that you have.

How do you move a copy of the data from them to you, or vice versa?
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Suppose, for example, the data in question is a bunch of numbers, which you
would view as a numeric matrix, and which they would view as a range of
spreadsheet cells. They might suggest the numbers be transferred as a “comma-
delimited text file”. You need to construct a text (ASCH) file that contains the
numbers in this format:

123,5000,60,90793
124,400,60,31593
125,39900,71,42293

If you want to send them the numbers, you must be able to convert your numeric
matrix to a file in this format. If you want to receive numbers from them, you
must be able to convert a file in this format to a numeric matrix.

Your task is to define utility functions that perform these two tasks. Call the
functions ToCoMMA and FROMCOMMA. TOCOMMA is a monadic function whose right
argument is a numeric matrix to be converted to a comma-delimited file, and
whose result is a character vector. The character vector contains the formatted
numbers (formatted with monadic #) separated by commas, and the rows
separated by a carriage return and a line feed (OTC[2 31). For example,

NMAT«3 4pi23 5000 60 90793 124 400 60 31593 125 39900 71 4
2293

TOCOMMA NMAT
123,5000,60,90793

124,400,60,31593

125,39%00,71,42293

(The lines appear double-spaced because of the inclusion of both carriage return
and line feed characters. ASCII files typically contain both of these characters at
the end of each line.)

FrRoMCOoMMA does the inverse of TOCOMMA. Given a comuma and carriage return/
line feed delimited character vector as its argument, it returns the numeric matrix
of the numbers within the character vector. For example,

CVEC+TOCOMMA NMAT
FROMCOMMA CVEC
123 5000 60 50793
124 H00 60 31593
125 39900 71 42293
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Obviously, TecoMMA and FRoMCOMMA do not solve the problem entirely. The
character vector must still be written to or read from a file. In APL*PLUS PC or
AFPL*PLUS I, this can be accomplished as follows:

Creating and writing a file:

"C:\FILENAME .TXT' [INCREATE "1
CVEC [ONAPPEND "1

ONUNTIE "1

Reading a file

'"C:\FILENAME ,TXT" [NTIE "1
X+[ONREAD ~1 82, ONSIZE "1
[NURTIE ~1

The functions should be as efficient (fast) as possible.
Send your solution to:

Vector Production

Brook House

Gilling Fast

York YO62 4]]

UK emazil apl385@compuserve.com

The notable functions and their authors’ names will be printed in the next issue of
Vector. Good luck and happy limbering.

Reprinted with kind permission from Zark APL Tutor News, a quarterly publication of Zark Incorporated,
23 Ketchbrook Lane, Ellington, CT06029, USA.
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New Crossword and Solution for 19.2

Solution to Crossword in 19.2

Al ~-1|B 1 R
0 (|| H}R|)|€e|N T
ole|~|2}9 |+ |B | + D
_i_. T15|p |2 ( J
OiIjo|=>|t|+|o|p|=c|4|B|S
N|™~|P| 4 v]i=|=>|c!l|P o
c |~ ) El=|N|V|L|>2]4
1 Nliv]|el|lC|V ) .| 5
Vi, |s|Q|¢|T € /|4
E|M N|S|T|= c|N|R
C o | EV [\ N|N|M|S
e ) X y|s|AlV|E
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Crossword
1 2 3 4 3 ] 7 R 9

10 11
12 13 14

15" 16

17 18 19
20 21 22

| :

24
25 26 27
28 29 30 31 32
33 a4
335 .36

Across
1. Flag last of each group of equal values in sorted positive integer vector FIV.
10. Indices into ¥EC of the first ¥ elements of vector #.
11, O_ the workspace's elbow room.
12, Set 5 to be the lesser of R or RE.
13. ___ 4 to put the elements of 4 in the shape of &,
16. Product.
16. Add 2 to each element of ###ADV.
17. A random integer from 1 to the length of STRE/V, for scalar STRE,
20. Format the elements of RV 0 to one decimal place.
22, Stick Dand oc together and reshape to a matrix of shape 5.
23. Magnitude of product of A¥ and APT.
24. Index into NV of the number following the first non-nine.
25. Rtimes pi,
26. Shift the elements of vector R to the left 8¢ places and reshape to shape E.
28, S#Hf+\#HI0, Sp1 for scalar 3.
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29.
32.
33.
35.
36.

Is execution suspended?

Stick 7L onto...

The largest number of leading blanks in any row of CH.
(18#HERAED ) + ., « (FHALLIBHHERED ), origin 1.

COBOL it's not.

Down

1

24.
27.
30.
3L
34.

BN G W

PE gets...

ICR, scaled by a random integer from 1 to £.
Index into ¥ of the smallest number above 99.

... unlike ¥R.

Select the first element of E, or of v if £ is empty.

. Vector of vectors from matrix ¥ (in the original nested APL*PLUS}.
. (-5D), (-2###3D), (-3###SD) , ..., (- B#HED), reshaped to length I¥.
. Onto bit matrix ¥ AMAT, stick a new column flagging the elementis of vector 41QT that

match the scalar 4.

. Are both vecters VECTOR and ML empty?
10.
13.
14.
18.
19.
21.

Allbut the first V.5 elements of vector V1.

Expansion vector to put a blank after each character in the vector v.
Eliminate a stored workspace.

Empty vector, without using .

Preserve the active workspace.

Format {T+L) [ RS /#HRRHHRS ], for scalar T.

Absolute value of ¥.

Sin of whole radians up to the integer at or above E.

Le?, backwards.

Are both 3 and E true?

Array that returns vector ¥ when compressed with bit vector I.
E.
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J-ottings 35:
How to Do Things with Words

by Norman Thomson

David Ness recently drew my attention to a fascinating little book called “How to
Do Things with Words”. This is an edited version of lectures given in 1955 at
Harvard by an Oxford philosopher called John Austin, but the title is equally
appropriate as a succinet answer to an enquirer seeking to discover what ] is all
about. The gist of the book is that there are some things in life which can only be
done by making utterances, “I name this ship ...”, “I baptise this baby ...” and so
on. The pursuit of analogies with the grammars of natural languages has always
been one of the driving forces of ], and it is not accidental that what in other
languages are called “functions” are called “verbs” in ], while “constants” and
“variables” are called “nouns”,

Observers of the jsoftware forum will know about a new charged-for version of J
called J5.01 which has just been introduced and which heralds J’s maturity as a
computer product widely used on many different platforms and within a great
marny environments. The increase in reported problems, some presumably more
significant than others, is an inevitable part of this complexity, and demonstrates
how the language interpreter has shrunk to a disproportionately small part of the
total J structure. The topics in Strand Software’s advanced course in New York last
autumn were things like OCX, ODBC, sockets and so or. By contrast, the
predecessor version called J4.06d with its near perfect interpreter remains
downloadable and free to all, and in Delphic style, provides answers to questions
about what happens when words are put together in combinations which Roger
himself could not possibly have ever conceived. While it seems that an increasing
number of computer specialists are now using J in conjunction with the many
other products and adjuncts of modern computing systems and will thus sign up
for ]5.01, the perfection of J4.06d looks likely to remain a de facto standard for
those whose quests are restricted to what are perhaps more enjoyable and less
frustrating linguistic endeavours.

In its rigorous judgements of ] competence, the }4.06d interpreter contrasts with
the manner in which “perfect” English is not an absolute standard but an
inherently unattainable ideal. When my German born travel agent answers my
question “Is that Brigette?” with the response “This is she”, by every formal rule
of English grammar this has to be judged totally correct, but not many native
English speakers would instinctively consider it so. On the other hand Roger’s
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creation answers all possible questions of grammar and syntax (inctuding millions
which have not yet been asked) with total certainty and clarity. It is in effect a
super-intelligence to which even the most accomplished ] “speakers” must submit
an implicit validity test with every ] phrase which they utter or compose. Such
speakers rarely react to an error report or unexpected result by presuming a bug
is present, but rather accept that their instinctive and developing notions of the
language do not yet quite measure up to the performance ideals of the
unforgiving language examiner!

Much was made of APL as a notation for thought, and of the idea that, to quote
A.N. Whitehead, “by relieving the brain of unnecessary work a good notation sets
its users free to concentrate on more advanced problems thereby increasing the
powers of the race”, It might be supposed that this notion carried over into ], but
this is not entirely correct. APL is first and foremost a shorthand, ] only
incidentally so. At an early age we develop fluency in the language we hear all
around us, and we rapidly achieve speech as opposed to language skills. For
example the child who says “throw Daddy” has acquired a language skill in
combining words in a fashion which mimics the rhythm of the social interactions
he hears in the aduit speech surrounding him. The speech skill by which this
utterance develops into “throw it to Daddy” comes at a later stage. Combining
words in J and submitting them to an interpreter is like submitting “throw
Daddy” to the full glare of perfect adult intelligence, leading to a possible
unwanted response where a physically strong and highly spirited Mummy
happens to be present!

This analogy must resonate clearly with anyone who has crafted and executed a ]
verb with a clear expectation of what it will perform. Surprise is frequently
conveyed not by an error report, but by the delivery of some result, which, if
carefully observed, can advance a general background goal of bringing the user’s
fluency in J closer to the perfection which only the super-intelligence can attain. In
other words, reflective consideration of faulty utterances is the prime route
towards the attainment of language mastery. It is all too easy to set such
explorations aside without fulfilling good intentions to return and learn from the
experience. Thus many ] speakers never progress much beyond the “throw
Daddy” stage, or at best graduate only as far as the language equivalent of
infanthood!

I said above that ], at least in the perceptions of some of us, is about doing things
with words, and I return now to that theme in the context of the two types of rank
which seem to be one of the principal stumbling blocks for initial language
learners. The two types of rank are noun rank and verb rank. The formerisa
relatively simple idea to grasp, namely the result of applying #$ to an object to
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give the tally of its shape, or, in a single word, its dimensionality. Shape itself has
geometrical connotations, so that a scalar has rank 0, akin to a point in space, a list
has rank 1 like a line, a matrix has rank 2 analogous to points in a plane, and so
on.

Verb rank is somewhat more subtle, but has more than a passing association with
the grammatical idea of “number”, that is singular or plural. It is also helpful to
consider rank alongside the concepts of box and cell, both of which are means of
“singularising” things, the former in a much stronger way by disguising the
nature of the contents from external agents such as verbs. The Object Oriented
concept of encapsulation is highly relevant here, so that a box is a scalar whereas a
cell is not, the key difference being the property of penetrability.

The majority of  verbs have rank of either zero or infinity. It is only for verbs
which have special semantic requirements such as shape and matrix inverse that
any other rank is associated with the verb. Basically, the “safe” assumption about
the rank of an unknown verb is that it is infinite, which is why all but the most
trivial user-defined verbs, are assigned infinite rank. (There are occasions where,
with analysis, a “true” rank could in principle be worked out, but such computing
effort would not only overload the interpreter for little practical gain, but would
also cost greatly in performance.)

Simple addition at different rank levels involves thinking about cells with possibly
complex list structures. Addition without explicit rank can penetrate list
structures by applying the basic verb (that is the one to the left of the rank
conjunction) at rank 0 :

x=.3.2 3 NB, g List of two 3-lists
ysi>:x NB. another List of two 3-lLists
XEY3x+y

o ———— o Fmm———— +

o 1 211 2 3|1 3 5)

13 & 5|4 5 6|7 9 11]

trmm———— tm———— t————— +

However, adding objects with different structures may result in shape
incompatibility, for example in the following case
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Jz=.10%i.2 2 3 NB. two 2-lLists of 3-lists

0 10 20
30 40 50
60 70 80
90 100 110
X+ 2z NB. two 2-lists plus two 3-Llists
|Length error
| % +z

you cannot meaningfully add 3-lists to 2-lists! However, addition at rank 1 7
valid

X +"1 z NB. add twe lLists to two lists of lists
0 i1 22 NB. this is 0 1 2 + plane 0 of z
30 &1 52 NB, ..with List 0 1 2 replicated.
63 74 85 NE. and this is 3 4 5 + plane 1 of z ..
93 104 115 NB. ..with List 3 4 5 replicated.

because it is an addition of two compatible 2-lists. Each of x's two lists is a 3-list,
whereas for z, both its lists are 2-lists, each item of which is a 3-list, and it is at the
level of the 3-lists that the actual addition takes place. Addition at rank 2 is also
valid:

x+"2 z NB., add one lList to two Lists
0 11 22 NB. this is x + plane 0 of z ..
33 44 55

60 74 82 NB. .. and this is x + plane 1 of z
93 10% 115

In this case, a single 2-cell is added to a list of 2-cells, and so in this case the left
argument x is replicated in its entirety.

+ is one of a subset of verbs, mainly arithmetic, which “penetrate” indefinite
layers of structure to operate at atomic (that is numeric or character) level, as in
the case of x+y above. In APL these are called scalar verbs, and their counterparts
in ] are said to possess rank 0. Where scalar verbs operate on conformable
arguments as with x+y, increasing verb rank has no effect on the result. This is
because, for example, x+"1 vy is the addition of two pairs of 1-cells and x+"2 vy is
the addition of a single pair of 2-cells, and in each case penetration takes place
down to atomic level. In ] terms

(x+"{ y)-:x+y NB. rank 1 add matches rank 0 add

(x+"2 y)-:x+y NB, rank 2 add matches rank 0 add
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Returning to box, whereas rank 0 verbs penetrate list structures, they do ot
penetrate boxed structures:

{<x)+ez
ldomain error
[ (<x) +ez

In general, the permitted operations on boxed scalars are restricted to shaping and
joining, since encapsulation means that the nature of their contents is not available
to verbs. To repeat the warning given earlier, do not confuse cells and boxed
scalars!

Applying adverbs to verbs with rank continues the same rigorous logic. For
example applying fable :

$x+/2 NB. ALl possible atomic pairs are added
23223

$x+"1/z NB. A 2 by 2 table (items=3-lists)
2223

$x+"2/z NB. 1x2 table(items=2-lists of 3-lists)
2 23

In the first case the shape of the result is the catenation of shapes. If this were not
so it would be impossible to accommodate all possible number pairs, However,
when two lists are added, addition takes place only between matching items,
which means that in forming the second table the two 3s at the lowest shape level
in each argument are merged. Similarly, in the last case it is the two 2 3s which
are merged by addition to give a 2-list, each item of which has shape 2 3. 1f you
want to confirm your understanding of all this, try to predict the results of x+/"1
zand x+/"2 z.1t helps to appreciate that “table addition” is not a scalar verb, that
Is, it has infinite rank. You can use verb rank to specify the level at which tables
are to be formed so that, for example, x+/"0 vy is identical to x+y, However, no
penetration takes place below the level specified by an explicit rank. Thus

$x+/"1 z NB. A 2 by 2 table of 3 by 3 tables
2233

$x+/"2 z NB. A1 by 2 table of 2 by 3 tables
22323

In the first case above the verb +/operates item by item on two pairs of lists to
produce a 2 by 2 structure of 3 by 3 matrices,

Now return to natural language. Verbs like “quit” and “bid” make no number
distinction - “he quit, they quit” and so on — as opposed to verbs like “spell” - “he

o

spells”, “they spell” -~ which do. The concept of “plurality” with respect to verbs is
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a little more subtle than it might at first appear. For example if I say (talking about
a group of people) “they sang”, it could be taken to mean that each individual in
the group sang, that is, the singing was performed at rank 0. On the other hand,
the statement “they sang” could equally be applied to, say, a crowd at a football
match where it was almost certainly nof the case that every single individual sang.
On the other hand “they multiplied” (in the reproductive sense!) could not have
been done by individuals, and so we have here a verb which whose rank is
certainly greater than zero! Similarly, if an utterance like “they quit” meant that
all of them did as a body, then we have an instance of infinite rank, At best
English verbs allow the distinction between one and many, that is between
singular and plural. Explicit verb rank in ] allows all possible gradations in
between, 0, T, 2 and so on up to infinity, and further, it allows ranks to be specified
separately for subject and objects, much as if English were to provide separate
inflections for “he hitss her, “he hits them”, “they hit them” and “they hitt him”.
With a commutative verb like + there is no difference in result between x+"0 1 y
and x+"1 0 y. However, the distinction is immediately apparent with a non-
commutative verb :

x-"0 1 vy NB. atems of x minus rows of y
1.2 _3 NB. O minus 1 2 3
0 _1_2 NEB. 1 minus 1 2 3
1 0 _1 NB. 2 minus 1 2 3
1 _2 _3 NB. 3 minus 4+ 5 6
0 _1 _2 NB. 4 minus & § 6
1 0 _1 NB. 5 minus & 5 6
x-*1 0 vy NB. rows of x minus atoms of vy
1 0 1 NB. ¢ £ 2 minus 1
22 1 0 NB. 0 1 2 minus 2
3 _2 1 NB. 01 2 minus 3
1 0 1 NB. 3 &% 5 minus 4
21 0 NB. 3 % 5 minus 5§
3 2 _1 NB. 3 % B minus 6

In English we tolerate the absence of such inherent number precision, which
makes explicitly ranked ] verbs harder to grasp than English ones - but on the
other hand what interesting and varied things one can do with them!
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A Tutorial in ] Programming:
The Second-Order Josephus Sequence

Howard A. Peclle (email: hapeelle@educ.umass.edu)
University of Massachusetts

Abstract

An interesting sequence of non-decreasing positive integers serves as a focus for a
tutorial on | programming. Six different approaches and accompanying
algorithms are described, each with an overview of its purpose, relevant
references, J code, syntactic structure and names of symbols, detailed explanation
of the algorithm, examples of execution, and comments. The algorithms are
compared for efficiency in speed and space. Concluding insights and
programming challenges include a simple strategy for solving the Second-order
Josephus problem.

Introduction

Consider the sequence
1223444567888889101112131415161616161616161616 ...

This sequence appears (with another leading 1) in [1] and is interesting because it
lists answers to the “Second-order Josephus” problem (see below), recently posed
by Boyko Bantchev in [2]. Related programs have been written by him and
Eugene McDonnell in [2] and by Howard Peelle in [3].

The sequence is also instructive as a programming problem which invites
different approaches and algorithms. Here we will present and compare several
different ] programs for producing this sequence - replete with detailed
explanations of intermediate programming techniques. (For an introduction to
programuming in ], see [0] or appropriate books on the Jsoftware website.)

The Second-order Josephus Problem

The “Second-order Josephus” problem is derived from the basic “Josephus”
problem ([4],[5].[6]} which is to determine the index of the survivor among N
people in a circle where every second person is successively killed. For example,
for N=9, numbers 2,4,6,8 (in index origin 1) are killed, then 1,5,9, then 7, leaving
number 3 as the survivor.
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The Second-order Josephus problem is to determine the index of the last survivor
when those identified as survivors of the Josephus problem are successively
kilted. For example, for N=9, number 3 is killed, then (for N=8) 1 is killed, then
similarly (for decreasing N} 9,7, 5, 2, 8, 4, leaving number 6 as the last survivor.

The reader may wish to pause and write a program to solve this problem before

reading on.

Utility Programs

To begin, here are some utility programs which will be needed.

Natural numbers
Purpose: Generate consecutive integers from 1 to Input integer.

Natural =: }.@i.@>:

Symbols/Syntax: Natural is (Behead Atop Integers) Atop Increment. Note that
the Atop conjunction (@) applies the entire verb train on its left after the verb
immediately on its right.

Explanation: For input integer y, first add 1. Then generate a list of integers 0 to y.
Finally, drop the first item and return the list of integers 1 to y.

Example: >:9is10. Then i.10is0 1 2 3 4 5 6 7 8 9.Finally, }.0 1 2 3 &
5§67 89ist 2 345 6 7 8 9. Using the program:

Natural @
1234567889

Comment: A shorter definition is Natural=:>:@i. but it is slightly less efficient

for large inputs.

Sort
Purpose: Sort a list of numbers into ascend'ng order.

Sort =: /i~

Symbols/Syntax: Sort SortUp Reflex. Note that adverb Reflex (syntax u~}
applies to a dyadic verb u with input y on both sides, thatis, y uy.
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Explanation: For an input list y, /:~y is y/: y, which returns the items of y in the
order specified by y ~ that is, the order which would sort y ascendingly.

Example:/:~ 1 2 3 %567 244 8888is1223454456788
8 B.Using the program:

Comment; An alternative definition is Sort=:1/:] where ] is the input.

Two-Power
Purpose: Compute powers of 2,

Power =: 2&a

Symbols/Syntax: Power is 2 With Power. Note that the With conjunction (n&v)
uses a noun n on one side (here 2) and a verb v on the other side (here dyadic
primitive Power ) to create a monadic verb.

Explanation: 2 raised to the power of input y.

Example: 264 4 is 16. Using the program:

Power 4%
i6

Comments: Power allows a list input: Power 0 1 2 3is1 2 4 8.
An alternative definition is Power =: 2: a ] where 2: is the constant verb Two

and ] is the input.

Log
Purpose: Compute base-2 logarithms.

Log =: 2&~.

Symbols/Syntax: Log is 2 With Logarithm. Note that the With conjunction (n&v)
uses a noun n on one side (here 2) and a verb v on the other side (here dyadic
primitive Logarithm ».) to create a monadic verb.

Explanation: Base-2 logarithm of input y.
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Example: 2&~, 16 is %, Using the program:

Log 16
In

Comment: Log allows alistinput: Log 1 2 & Bis0 § 2 3,
An alternative definition is Log =: 2: a. ] where 2: is the constant verb Two

and ] is the input.

Each Atom
Purpose: Apply a verb (or program) to each atom of input.

EACH =: “¢

Symbols/Syntax: EACH is Rank Zero. Note that EACH is an adverb created from the
Rank conjunction (u"n) with the noun ( on its right. Verb u will be input on the
left of EACH.

Explanation: For u EACH y, verb u is applied to each atom of y.

Example: i,"0 (1 2 3 4} islisti.1,listi.2,list 7.3, list i.4 arrangedin a
table, with ¢ fill elements. Using the program:

i ACH 1 2 3 &

= e O
NMNMOOD-

E
Q
Q
a
3

oo O0Oo

Comment: A different definition is needed for boxed nouns. (See next utility
program.)

Each Box

Purpose: Apply a verb {or program} to each item of input in boxes.

each =: &.»

Symbols/Syntax: each is Under Open. Note that each is an adverb created from
the Under conjunction (u&. v) with the Open verb (>} on its right. Verb u will be
input on the left of each.
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Explanation: For u each y, verb u is applied to each item of Open y and then each
result is Boxed (the inverse of Open).

Example: i.&.> 1 2 3 4 isboxed list i.1, boxed list i .2, boxed list 1.3, boxed
list 1.4 arranged in a list of boxes. Using the program:

i, each 1 2 3 4

(=)

o1|012|0123|

Comment: In the result above there are four items, each containing a list in a box.

] Program for the Josephus Problem
Here is a program (verb) in | to compute the survivor number for the Josephus
problem using a well-known algorithm {[4],[5]}:

S =: 1&].&.#:

Symbols/Syntax: $ is (1 With Rotate) Under AntiBase. Note that the Under
conjunction (ué&.v) executes verb v, then verb u, and finally the inverse of v.

Explanation: Represent integer input y in binary digits. Then rotate one bit from
the front to the back. Then return its base-2 value,

Examples: #:9is1 0 ¢ 1. Then1al. 1 0 0 1is0 0 1 {.Finally, #. 0 0 1 1
is 3. Using the program, for 9 people in a circle, the survivor is in position 3:

59
3

Comimnents: The reader should be cautioned that the result is in origin 1 while J
uses origin 0. And, unfortunately, this neat verb does not generalize to the original
Josephus problem (stated in [4]) using an interval of three nor to other intervals,

Programs for the Second-order Josephus Problem

Now, six different approaches and accompanying algorithms will be described for
solving the Second-order Josephus problem.
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1. Simulation Approach

The problem can be solved by simulation — that is, by starting with a list of integer
indices and successively eliminating the index of the Josephus survivor
(computed by program S above).

In [2] Bantchev provided a verb E=: ((<:@[{.1),}.)~5@&# to eliminate the
(S #y}-th item from any list y. This verb could be rewritten as:

E =: (}:@{. , }.)~ se#

Symbols/Syntax: E is (({Curtail Atop Take) Append Drop) Commute) (S Atop
Tally). Note that E is a “hook”{g h) which applies monadic verb h to the input and
then dyadic verb g to the input and that result; thatis y g h y here. The adverb ~ is
used to switch the inputs of g so that S@# becomes the left input and y the right
input. Note also that the verb inside the parentheses is a “fork”(f g h) which
applies the central verb g to the results of verb f and verb h; thatis, (f y) g (h y)
here.

Explanation: Remove the last item of the first $@# items taken from list y. Then
append it to the list of S@# items dropped from y.

Example: For an inputlisty=:4 2 3 % 5 6 7 8 9,#y is 9and$ 9is3 (as
shown above). 3{.yis1 2 3and }:1 2 3is1 2, And3}.yis% 5 6 7 8 9.
Appending (}:3{.y),(3}.y) givestheresultt 2 4 6 6 7 8 9. Usingthe
program:

E Natural 9
124855678¢9

Comment: Note that this verb uses $ which uses origin 1 indexing.
Peelle [3] previously offered a more succinct verb to eliminate item 5 #y:
E =2 -, <:@5e# { ]

Symbols/Syntax: E is input Less (((Decrement Atop S) Atop Tally) From Input).
Note that € is a hook (g h) where h is a fork (f1 g1 h1), so executionis y -.
((<:5#y) { v).

Explanation: Remove from input list y the item in the (origin 0) position one less
than j of the length of y.
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Example: For inputlisty=:1 2 3 4+ § 6 7 8 9,#yis9 thenS 9is3,and <:3 is
2.Then2{yis3.Thent 2 3 4 5 6 7 8 9 -. 3is the result, as shown by using
the program:

E Natural 9

1245678¢%
Comment: Input y should be restricted to unique items (as in the example here).

Repeating E simulates the Second-order Josephus problem. For example:

E Natural 9
12456 78¢%
£ E Natural 9
2 45678°¢9
£ E E Natural 9
45678
£ EEE Natural 9
24568
EEEE E Natural 9
24 68
EEEEEE Natural 9
k 6 8
EEEEEEE Natural 9
L 6
EEEEEEEE Natural 9

[a*]

This can be accomplished in one expression:

EAa:B8 Natural 9
b

Symbols/Syntax: (E Power 8) (Natural 9). Note that the Power conjunction (us :n)
here uses verb E on the left and noun 8 on the right. Natural 9 is the input for
E~: 8. Note that the input could be entered directly, asinE~:8 (1 2 3 ¥ 5 6 7
8 9) orusing Right (]) to separate 8 from the input numbers, asinE»:8 ] 1 2 3
Y5 67 8 9.

Explanation: E is repeated 8 times on its own result, starting with the natural
integers 1 to 9 input. Note that this illustrates how ta do iteration in ].

Example: For input y=9, Natural 9is1 2 3 4 5 6 7 8 9,and EA:8 Natural
9 is 6 (as shown above).

Comment: This could be embodied in a master program.
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Bantchev [2] offered a master verb $2=:EA: {<:@4)@(>:@1.). An alternative
definition, using a gerund, is:

S2a =: E A: {<:  Natural)

Symbols/Syntax: 52a is € Power (Decrement Tie Natural). Note that a gerund is a
boxed noun containing verbs. Here, the gerund produced by * allows the input
for A1 to be entered along with the input y for the derived verb Er: <:.

Explanation: Repeat € one less number of times than input y, starting with input
integers 1 toy.

Example: For input 9, <:9 is 8 and Natural 9is1 2 3 4 5 6 7 8 9.£4:8
(1 323% 5678 9)isé (asshown earlier). Using the program for a list of
inputs produces the Second-order Josephus sequence:

,52a EACH Natural 31
1223444567 888889 10 11 12 13 14 15 16 16 16 16
16 16 16 16 16

Comments: The utility program EACH is required to apply $2a to each item of the
input list separately. Ravel (, ) is used to display the resulting array of 1-item lists
as one list.

2. Sorting Approach

The Second-order Josephus sequence can be produced directly — that is, without
resorting to simulation — by sorting indices together with copies of powers of 2.

McDonnell [2] offered a “high-speed” verb hsJ2=:13 :
"/r=(>:i.4/289.y.),; (#each+:}2+1.y. ' which generates the sequence
without the last item. Here is a revised explicit definition to produce a full
sequence:

J2x =: 13 : '/J:~(Natural 2ay.),{# +:)2r9.y."

Symbols/Syntax: J2x is verb Define (SortUp Commute) ((Natural (Two Power
input)) Append {(Copy Double) (Two Power (Integers input)))). Note that 13 :
indicates a verb is being defined explicitly {using input y.) for conversion to tacit
form, and its monadic definition is given in quotes on the right.

Explanation: The input is the power of 2 needed to produce the sequence. Overall,
the program sorts into ascending order the result of appending two lists, One list
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is the Natural integers from 1 to input y. The other list is ¢ copies of double ¢,
where c is a list of powers of two from 1 to 2 raised to one less than input y.

Example: Forinput4, i %is0 1 2 3,and 240 1 2 3is1 2 4 8, and+:1 2 &4
Bis2 4 8 t6,and1 2 4 B # 2 4 8 16isp=:2 4 4 B B 8 8 16 16 16 16
16 16 16 16.Then 2a% is 16,and Natural 16isn=:1 2 3 4+ 5 6 7 8 9 10
11 12 13 14 15 16, Thenn,pisr=:1 2 3 4 5 6 7 8 9 10 11 12 {3 1y 15
2% 4% 8888 16 16 16 16 16 16 16 16.Finally /:~r is the result below
using the program:

J2x 4
1223444567 888889 1011 12 13 14 {5 16 16 16 16
16 16 16 16 16

Comment: An explicit definition for a verb can be entered without quotes on
successive lines (if needed) using 3 : 0 with a final right parenthesis to close the
definition.

Peelle [3] offered an equivalent program using tacit definition:

J2t =: Sort @ (Natural®Power , Copy@Power®i.)
Capy =: # +:

Symbols/Syntax: J2t is Sort Atop ((Natural Atop Power} Append ((Copy Atop
Power) Atcp Integers)). Copy is input Copy Double. (See Utility Programs earlier
for definitions of Natural, Power and Sort.)

Explanation: Input y is the power of 2 needed to produce the sequence. One list is
natural numbers 1 to 2/y. Another list is powers of 2 (241 . y) copies of doubled
powers of 2. Sort the two lists into ascending order.

Examples: For aninputof4, .4 is0 1 2 3.ThenPower 0 { 2 3is1 2 4 8.
ThenCopy 1 2 4 Bis1 2 4 8 # 2 4 8 16 whichisc=:2 4 4% 8 8 8 8 16
16 16 16 16 16 16 16.ThenPower 4isi6.Natural 1éisn=:1 2 3 4 5 6 7
89 10 11 12 13 14 15 16. Thenn,ecisr=:1 2 3 4 5 6 7 8 9 10 11 12
13 14 {5 16 2 4% % B 8 8 8 16 16 16 16 16 16 16 16, Finally, the resultis
Sart r as shown in the result below using the program:

J2¢ 4
122344567 888889 1011 12 13 14 15 16 16 16 16
16 16 16 16 16
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Comment: Tacit definition requires specifying verbs without their inputs, which
are given upon execution. This is often called “(pure) functional programming”
(see [0]).

3. Replication Approach
Peelle [3] offered a similar program which replicates indices without sorting:

J2r =: >:@Copies # Natural@Power
Copies =: Power®i. In} Power # Q:
In =: <:@+3;@[

Symbols/Syntax: J2r is (Increment Atop Copies) Copy (Natural Atop Power).
Copies is (Power Atop Integers) (In Amend) (Power Copy Zero). In is
{Decrement Atop Double) Atop Left input.

Explanation: Find the number of copies (Copies y) needed and copy each natural
number {Natural Power y). Copies produces a list of s with powers of 2
substituted in positions of twice the powers of 2.

Example: For input 4, Power 4is 16 and Natural 16is1 2 3 4 5 6 7 8 9 10
11 12 13 1% 15 16.Then (for Copies 4)Power 4is16,and 16 # 0is0 0 0 0
0000G0000000O0O0.Theni,4is0 1 2 3andPower 0 1 2 3is1 2 4
8.Thent 24 8In00000000000C0CO0O00O00is1 37 15501 2
L' 8 (t3715})) 0000000000000 0DO0iS0O L O02000%MH

0000 00 0 B Finally, use one plus this list to copy items from Natural 14,
as results from the program below:

J2r 4
1223444 5678888891011 12 13 ik 15 16 16 16 16
16 16 16 16 16

Comments: A variation is J2ri=:Copiesl # Natural@Power where
Copiesi=:>:@Power@i. Inl} Power # 1:and Ini=:<:@+:@<:@[ {(whichis
slightly less efficient until input is very large).

4. Bits Approach

Peelle [3] also offered a different program to preduce the Second-order Josephus
sequence by accumulating sums of ones and zeros:

J2b =: +/\ @ Bits
Bits =: 1: , ;@:(Take each)®@Power@i,
Take =: +: {. (# 13:)

55



VECTOR Vol.19 No.3

Symbols/Syntax: J2b is ((Plus Insert) Prefix) Atop Bits. 8its is One Append
(((Raze At (Take each)) Atop Power) Atop Integers). Take is Double Take (input
Copy One). Note that B4 ts is defined as a fork (f g h) which is executed as {(fy) g
(hy). Take is a fork (f1 g1 hl) where hl is a hook (g2 h2), which is executed

together as (f1y) g1 (y g2 (h2y)).

Explanation: Accumulate 1s from sub-program Bits which produces a T appended
to a list of 1s and 0s from boxed lists resulting from {(over)taking double the power
of 2 copies of 1s and the rest Os for each integer from 0 to input y minus 1.

Example: Forinput4,i.%is0 { 2 3,and Power 0 { 2 3is1 2 4 B.Take
each 1 2 4 Bisboxedlist1 0,boxedlist1 1 0 0,boxedlisti 1 1 1 000
O,boxedlist1 1 1111110000000 0, Razing/(;) the list of these
listsisr=:1 01 1 0011110000111 111110000000
0.Then b=:1, r and cumulative sums +/\b is the result below using the program:

J2b 4
12234454567 888889 1011 12 13 i4 18 16 16 16 16
16 16 16 16 16

Comments: A variation is: J2bl=:+/\@Bitsi=:1:,;@: (Pairs each)@Power@i.
where Pairs=:(# 1:),(# 0:).

Another possible variation is: J2b2=:+/\@8its2=:1:,;@: (Boxes
each)@Power@i. where Boxes=:> §.@+:.

5. Base-2 Encoding Approach

Bantchev [2] offered an algorithm using base-2 encoding-decoding {for inputs
above 1):52=: (>:@(1&,@({.+,}.)@}.&.#:))"0, An alternative algorithm which
accepts an input of 1 is:

S2b =: Shift &. #:

Shift =: -@Second |. One + Half Min Second
Second =: {.@Rotatel=:1&]|.
One =: -@# {. 1:
Half =: # {. 0: , 1: , }.@}.
Min =: =, -,

Symbols/Syntax: $2b is Shift Under Antibase2. Note that the conjunction &.
executes the verb on its right, then the verb on its left, then the inverse of the right
verb (here #. Base2). Shi ft is (Negate Atop Second) Rotate (One + (Half Min
Second)). Note that (Half Min Second) is a fork whose result is used within
another fork. Second is Head Atop Rotatel which is 1 With Rotate. Note that

56




VECTOR Vol.19 No.3

defining Rotatel in-line obviates parentheses (1&] .). One ts (Negate Atop Tally)
Take One - a simple fork. Hal f is Tally Take (Zero Append (One Append (Behead
Atop Behead))) — a fork within a fork within a fork. Min is input And Not—a
simple hook,

Explanation: Convert the input to a list of binary digits, apply Shift, and then
convert back to base-10 value. If the second binary digitisa 1, Shift returnsa 1
followed by all zeros (a power of two). Otherwise, if the second bit is 0, Shift
returns 1 {with leading zeros) plus the given bits with a leading 0 and a 1in the
second digit (that is, less ‘half”). This is accomplished effectively inMin by
‘anding’ (*.) the given bits with not (-.) the second bit.

Example: For aninput 9, #:9is1 0 0 1.5hift 1 0 0 1is0 1 ¢ 2, And #.0 1
0 2is6.Detailsof Shift 1 0 0 lare:Second 1 0 0 1is0.Half 1 0 0 1is0
1010101 Min0is0 1 01, 0ne1 001is0001. 0001 +010
1is0 1 0 2 (which evaluates correctly in base 2). Using the program for a list of
natural numbers produces the sequence:

S2b EACH Nagtural 31
1223444567 888889 101112 13 14 15 16 16 16 16
16 16 16 16 146

Comments: EACH is required to execute 52b separately for each natural number
input.

An alternative definition which converts bils to base value before finding the

minimum is more efficient: S2bf =: (Minl Powi)®#: where Powl =: # {. t:
andMinl =: ] <.&%. Shiftl =: Onel + (-Half1l)andOnel =: 1: |. ]
and Halft =: _1: |. ].

6. Log Approach
Peelle [3] offered an alternative program using base-2 logarithms:

$2p =: (] <. 1: + (- -:))} Pow
Pow =: <.&.lLog
Log =: 284,

Symbols/Syntax: 52p is (Right input Minimum (One Plus (input Minus Half))
Pow. Pow is Floor Under Log. Log is 2 With Logarithm. Note that $2p is a hook (g
h) where g is a train of forks (f1 g1 h1) where h1 is a fork (f2 g2 h2) with h2 a hook
{g3 h3) so that execution is (Pow y) <. {1 + (y = =:(Pow y)})).
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Explanation: First find the largest power of 2 less than input y. Call it pow. Then
calculate 1 plus the difference of y and pow. Call it d. Compare pow and d. Return
whichever is smaller.

Examples: For input9, Leg 9is3.16993 and Pow 3.16993i58.9--:8is5,and
1+5 is 6. Finally, 8<.6 is 6. Using the program for a list of inputs produces the
Second-order Josephus sequence:

$2p Natural 31
1223444567 88888¢%910 11 12 13 14 15 16 16 16 16
16 16 16 16 16

Comments: EACH is not needed because $2p applies to each atom in a list.
A less efficient but perhaps more readable version is 52p1=:Pow <. l:i#(- -

:@Pow}.

Comparisons of Programs

Now the featured programs will be compared for efficiency in speed and space.
First, the following utility programs are needed:

Speed
Purpose: Measure execution time.

Time =: 6!:2

Symbols/Syntax: Time is 6 Foreign 2. Note that this verb may be used
monadically for one execution of an expression (on the right) or dyadically for a
number of repeated executions {on the left).

Explanation: Average number of seconds used in executing an expression.

Examples:
Time 'J2b t2°'
0.00097528

1000 Time 'J2b 12'
0.00069833

Comment: For increased accuracy, increase the left input to Time (which will take
longer to return the result).
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Space
Purpose: Measure executicn space.

Space =: 71:2
Symbols/Syntax: Space is 7 Foreign 2.
Explanation: Number of bytes used in executing an expression.

Example:

Space 'J2b 12'
197440

Fixed Programs
Purpose: To replace names of sub-programs with their definitions (for better
efficiency).

Fix =: f.
Symbols/Syntax: F i x is an adverb which requires a verb input (on its left).
Explanation: u . substitutes primitives in verb u.
Example:

J2b =: J2b f.

Comment: By choosing the same name here, 72b is reassigned. To compare fixed
vs. unfixed versions, use a different name.

Note that a fixed program should speed up. For example, now 1000 Time 'J2b
12' 15 0.00068846.
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Benchmarks

Benchmarks were obtained for fixed programs here using ]5.01a running
Windows 95 on a Pentium I PC with 256M RAM. The benchmarks are compiled
below into tables — one table of average time and space for the “J2” family of
programs requiring an input of the power of 2 needed to produce the sequence,
and one table for the “S2” family of programs using a list of inputs needed to
produce the same sequence:

Time (seconds) Space (bytes)
Input L 12 20 4 12 20

Program\

hsJ2 » 0.0000557| 0.01378 2.058 4056 |11681696 |168298496
J2x 0.000Cu11| 0.01275 | 2.019 3200 11082624 (143131904
J2¢ 0.0000396| 0.01252 | 1.984 2944 (1082176 [143131456
I2r 0.0000501| 0,00278 | 1.047 2048 | 328512 | 83BB6912
J2b 0.0000485| 0.0006% } 0.348 2880 | 197440 | 50332480

=~ Last item omitted in result,

Time {seconds) Space (bytes)

Input | Natural Natural [Natural||MaturaliNatural Natural
Program\ 31 L4055 1048575 ai 4095 1048575
.522 EACHI0.010284%1(860.1 (days) %4352 | 215552 {huge)

$2b EACH|0,0015516 0.,2084% 55.94 3840 69312 16780952
52 ax 0.0003800 0.0485 12.63 3072 100608 25168128
S2p 0.0000635 0.,0039 1.45 3840 296448 75499008

a» Executed without first item (1) of input.

Comparing these benchmarks indicates that J2b (bits approach) is the fastest
program for large inputs. $2b (Base-2 encoding approach) is the most economical
in space for large inputs. Overall, the programs in the J2 family are generally
faster but increasingly inflexible (always returning nearly a power of 2 number of
items); whereas the programs in the 52 family generally consume less space and
are completely flexible {allowing any list of inputs}.

Note that all ]2 programs except hsJ2 work correctly for an input of 0 and that all
582 programs except 52 work correctly for an input of 1 to produce the first item in
the Second-order Josephus sequence.

Note also that 52b is the only program which correctly handles the degenerate
case of an input of 0, producing the additional leading 1 in the sequence (as in [1]).
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Concluding Insights and Programming Challenges

Defining and comparing programs for the Second-order Josephus problem
prompts several insights. First, logarithms (in $2p) appear much faster than
encoding-then-decoding (using u&. #: in $2). Secondly, logarithms may be more
productive than base-representations in seeking solutions to the General Josephus
problem (which involve killing in intervals of k). Indeed, the work here led to an
improved definition of a generalized program (from Peelle [7]):

J_ 1 =: K=* (N -Mod » K PoW N Z Mod) % K-1:.

L
: ]
t 1 + |&e:
1 KA <,@n,

DII=E=x

oo
Za nn

Further, the reader might consider generalization of Second-order Josephus to
interval k, which produces intriguing non-decreasing integer sequences {perhaps
difficult to express in closed form). And consider the Third-order Josephus
problem. Fourth-order? Nth order? (Not difficult!)

Finally, the programs here lead to a simple strategy for surviving the Second-
order Josephus problem for N people:

Calculate p - the largest whole power of 2 less than or equal to N. Start by
standing at half p. Move up one more. Now move one further for each person
over p, but only up to number p.

For example: If N=9 people, p is 8, so start at 4. Add 1 up to 5.9-8 is 1, so move
1 further. Stand at 6 (which is less than p).

Another example: If N=30 people, p is 16, so start at 8. Add 1 to get 9. 30-16 is
14, so move from 9 up 14 (but stop at p). Stand at 16.

In closing, challenges for the reader are to program this strategy, to generalize the
programs here for any interval, and to seek other approaches to the Second-order
Josephus problem.
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Appendix

Collection of | programs for Second-order Josephus sequence;

NB.

NB.

NB.

NB.

NB.

Utility programs

Natural =: }.@j.@>:
Sort =: [f:=~
Power =: 2&a

Log =: 2&~,
EACH =: "0
each =: &.»

Basic Josephus solution
S =: 1&].6.#: NB. Origin 1

Simulation Approach

=: ((<:@[ {. 1), }.}~ ses# NB. Bantchev
= (}:@{- s }-)"’ S@e#
= -, <:@5@% { ]

E
E
E
S2 =: E Ar (<:@#) @ (>:@i.) NB. Bantchev
S2a =: E a: (<: ° Natural)
Sorting Approach

NE. McDonnell
hsJ2 =: 13 : '/i=(>:i.+/2a1.y.), 1 {#each+:)2ni,y."'
J2x =: 13 1 '/:~(Natural 2ay.,},{(# +:)2ri.y."
J2¢ =: Sort @ (Natural@Power , Copy®Power®i.)
Copy =: # +:

Replication Approach

J2r =: >:@Copies # Natural@Power
Copies =: Power®i, In} Power # 0:
In =: <:@+:@[
J2ri =: Copiesl # Natural®Power
Copiesil =: »:@Power@i. Inl} Power # 1:
Ini =: <:@+:@<:@[
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NB. Bits Approach

J2b =: +/\ @ Bits =: 1: , ;@:{Take each)@Power@®i,
Take =: +: {. {(# 1:)

J2bt =: +/\ @ Bitsl =: 1: , ;@:(Pairs each)@Power®i.
Pairs =: (# 1:),{# 0:)

J2b2 =: +/\ @ Bits2 =: 1: , ;@:{Boxes each)®@Power@i.
Boxes =: > §.@+:

NB. Base-2 Encoding Approach
52 =: (>:@(1&,@({.+.}.)@}.&.#:))"0 NB. Bantchev

$2b =: Shift &. #:
Shift =: -@Second |. One + Half Min Second
Second =: {.@Rotatel=:1&].
One =: -@# {. i:
Half =: # {. 0: , 1: , }.@}.
Min =: *, -,

52b1 =: (Mint Powl) @ #:
Powl =: # {. 1:
Mint =: ] <.&#. Shiftl =: Onet + {-Half1}
Onet =: 1: |. ]
Halft =: _1: |, ]

NB, Log Approach

§2p =: (] <. t: % (- -:)) Pow
Pow =: <.&.Log
S2pl =: Pow <. 1: + (- -:@Pow)

NB. Benchmark Utility Programs
Time =: 6!:2

Space =: 7}:2
Fix =t f.

Howard A. Peelle, Professor of Mathematics and Science Education at the
University of Massachusetts, has received a Fulbright Scholar Award to join the
Institute for Mathematical Research at the University of Putra Malaysia in Kuala
Lumpur where he will use ] in teaching mathematics teachers during spring 2003.
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All the photographs are by Adrian Smith.
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APL2000 User Conference 2002
Nov 10th-13th at Naples, Florida

reported by Adrian Smith

Location, Location

There is very little one could say against Naples (just at the moment [ can’t think
of anything) and an awful lot in its favour.

It was warm, but not hot. It was (mostly) dry but with a sea-breeze during the
afternoon. The sun set over the sea. This being Florida, the beach is publicly
owned, so you could hike about 2 miles North, and South as far as you wanted.
Naples itself is about 3 miles further down the coast, but it is comfortable w alking
in the cool of the evening, and the choice of restaurants is excellent (but don’t be
too late — they start closing up around 8:30).

The Naples Beach Hotel was only a bit posh, and the conference room-rate was
extremely reasonable. The above shot shows the bar (the day’s sessions always
finished in time to watch the sunset) and the beach. It is now a tradition of
APL2000 conferences that breakfast is provided, which (a) neatly circumvents the
one obvious piece of rip-off pricing and (b) is a great place to meet and natter in
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the cool of the early morning. I can report that Causeway made a handsome profit
on the trip, and the ample networking opportunities had a lot to do with it.

The meeting rooms all opened out onto the balcony which fronted onto the
‘championship quality’ golf course, which looked a bit like this in the early
morning:

-%’

Tempted? You should be! Actually the really good option was a very well-set-up
practice ground with buckets of balls at $2 a time (clubs free). An excellent way to
work off the effects of a sedentary morning was to take a bucket of balls and a
7-iron and belt them satisfyingly into the distance.

The Content

Training days
The training days (Sunday and Wednesday) were dominated by a heavyweight
introduction to APL and WebServices. You can read a little more about this in FM
Waid's article which follows this report on page 71 - Jonathan and | went off to
“Corkscrew Swamp” to look for alligators and cypress trees so we will be catching
up on this later. It is a particularly interesting new technology, and may well be
responsible for many of the customer ‘win-backs’ which APL2000 are reporting.
Probably it will be the hot technology of 2003, and it is particularly relevant to
APLers working with “large organisations’, which just could mean you. Don’t
ignore it, it won’t be going away.
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First Conference Day

Sonia booked us all in with her usual efficiency and Eric Baelen had picked
himself up from the previous week’s Cognos Finance conference sufficiently to get
things started with his usual mix of enthusiasm and anecdote. Unfortunately, I
was scheduled to present RainPro and NewLeaf opposite Patrick Parks on the
‘inner secrets’ of the new WebServices capability, so we will just have to wait for
Patrick to send us something to publish here. There was also an excellent
introduction to making an application multilingual, which is well-documented in
the published papers. Maybe we will re-run this in a future Vector?

Jonathan Mankielow ran two sessions on getting the best out of the new
‘APLDraw’” OCX control which is shipping with APL+Win version 5. This is a full
interface to GDI+ (native on XP and freely redistributable otherwise) which allows
APLers to create all the standard image formats (JPEG, GIF, PNG etc) and exploit
all the nice effects (like transparency and gradient fills) that come free with the
system. It is a huge step forward from the old ‘Draw’ method and allows APL
programmers to create genuinely leading-edge graphics with high efficiency.

This is the sort of thing you can now do rather
easily with APL (that shadow is done with a
variable opacity black, so it correctly modifies
whatever is beneath), and from my point of view,
: it offers me some really exciting new possibilities
for RainPro charts. As an example, here is a fitted 3D surface, which is partially
transparent so that you can still see the data-points which are below it:

Fitted Trend Surface
with Contours and Residuals
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... or if you just want to take on PowerPoint at its own game, you can do your
barcharts like this now:

@ First Run @ Second Run

OK, it looks better in colour, but you get the idea. I think I have got everything |
need running with the new OCX as csView PG, so look forward to an upgrade of
RainPro alongside the shipping version of APL+Win V5. It looks better, runs
faster (about 3 times faster on average) and has simplified my viewer code
enormously. Enough said.

Eric Baelen on “Making IE work for You” was a thorough introduction to using
the WebBrowser object as a component of your application. This straightened out
several issues for me (GraPL Desktop is about to gain a “Preview as SVG” panel
as a consequence) and introduced some good new ideas, for example using a
webform (bog standard HTML) to log errors and ‘Submit’ the error messages
(with the user’s comments) directly to your server over the internet.

And so to the beachside barbeque and entertainment. We were not disappointed,
in fact young Parks was so good on the piano that [ bought 3 of his CDs.

Second Conference Day

Eric Lescasse gave us a serious hit on the APL grid object. He showed a time-
tabling application he had built for TF1 'the major French TV channel) which used
the grid in any way you could think of, and several others besides. It was quite
interesting to see one of his early panels from the initial ‘concept’ design which
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predated the grid, and managed most of the same tricks in raw Gui APL code.
One day, he may re-code it to use the real erid, but 1 think he has more urgent

Y i g 8
calls on his time.

I missed out on the rest of the morning, but the papers on the enhancements to the
session manager (Mark Osborne) and the Windows registry (Brian Chizever)
were well-covered in the written proceedings. Likewise after lunch, we had
Marvin Renich covering some undocumented [WCALL options and INI-file
settings which may be generally useful. | gave a brief introduction to Genetic
Algorithms (and solved at least one delegate’s ‘hard’ problem along the way) and
we ended the afternoon with an excellent talk from Rick Woll of Allstate
Insurance on the power of the WebServer concept in getting APL accepted within
a corporate culture. | was particularly impressed with the simple, elegant,
consistent design of the pages he showed. As he pointed out in his talk, the lady
who builds the ‘website’ has little or no knowledge of APL, and he really doesn’t
care about the input documents. He can focus on writing the APL code to convert
an incoming set of parameters into an output set of values and associated text. The
result is a clean, simple, maintainable APL “backend” which is functionally well
separated from the equally clean, simple HTML front end. Maybe there is a lesson
here for the rest of us?!

Summary

Well worth the trip, if only to escape the
English November for a week or so. We
flew BA to Tampa and drove down the
coast, which was a most enjoyable way to
make the journey. The Cannons
(pictured) took the Virgin route via
Orlando which is particularly good value
if you book early and buy the whole
‘package’ deal.

If APL2000 do it all over again next year,
we will be there, war and weather
permitting. Maybe this time | will get my
3-wood straightened out, if | work at it.
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APL and Web Services

by E. Milton Waid (FMilton@Openhere.con)

There has never been a technology that better complements the capabilities of
APL than Web Services.

Historically, APL has consistently been capable of performing complex
calculations more quickly than any other language.

Web Services provides a seamless mechanism for publishing these capabilities
both to other servers and to clients.

During the last year, it became common for APL to have “win backs” where

complex calculations are involved. Both in the US and in Europe, we have clients

who spent the last several years replicatimg APL applications in VB and other

Net languages, only to discover that the

Web Services, malched with APL on the response time, which was seconds in
server, provide a compelling combination APL, is now 20 or 30 minutes in the new
application. Because these applications
must deliver a result to a Web browser,
response times in minutes are intolerable.
Web Services, matched with APL on the
server, provide a compelling combination for publishing results generated from
APL calculation engines.

for publishing results generated from
APL calculation engines

However, with any technology sclution, no matter how compelling, in the end it
is the delivery of that solution that makes an application a success. Connecting an
APL application running on the server with a client is the future of computing,.

Understanding the client and how it connects to the server is critical. That means
understanding what technology has been deployed, the depth of that deployment,
and what technology is on the horizon.

If the only goal is to serve a single discrete page, which is either static or includes
a simple database query, then any server methodology can be successful.
However, in most cases, that single page actually needs to be an integral part of a
larger task or application. It is the creation of applications which use Web Services
that make APL unbeatable.
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What defines the computing client?

Looking at today's computing client, we discover it has become almost monolithic
in structure, if not monopolistic in practice.

According to Media Metrix, Nielsen, IDC and OneStat.com ...

» [E has 95% of the browser market

+ MBS Office has 93% of the business application market

*  Windows has 94% of the desktop OS5 market

» Netscape, Mozilla have less than 3% of browser market

* Opera has .9% of browser market

These market share statistics mean that an application which works in the IE
browser will run on a larger share of desktops than any other application in the
history of computing,.

The IE browser is not the browser of a few years ago. No mere display device for
HTML formatted pages, it has become a platform on which applications can be
deployed. This includes well-formed XML /HTML document structures,
accessible at every level. Additionally, the IE browser includes both Jscript and
VBScript languages. Using these languages makes it possible to create complete
applications which run on the client without requiring the user to download or
install anything. Jscript and VBScript also provide complete access to all of the
safe OCX controls that already exist on the client machine.

The technologist’s fear of the application

The most common trend we discover in IT, whether it be in corporations, or home
users, is an extreme reluctance to install software. 80% of all users are still using
modems. What do users and IT departments want? Not to download software,
and not to install new software. Most corporations now have “zero footprint”
requirements.

Even a few years ago, it was hard to foresee this. But in retrospect, it looks
obvious. Here’s why.

Starting with Windows 95, Microsoft decided that it would be a great idea to
gather up all the .INI files on a user’s system and consolidate them into one huge
database, which they called the Registry. Of course, if this file ever becomes
corrupted, the operating system not only fails to start, but can only be fixed by
reinstalling Windows.
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Another spectacular decision by Microsoft was to take all the DLLs on a machine
and put them into one system directory, so all shared code could be used by any
program on the computer, which seemed like a good idea at the time to some
people.

But what happens if, while a program is installing, it overwrites an older DLL
with a “newer” version? The DLL is often less than perfectly backward
compatible, and programs that relied on the old version will fail even to start. The
result is predictable. As developers produce applications, and write information
into the massive Registry, troubles develop.

Users have become very reluctant to install new applications, after having a newly
installed software package cause other working applications to malfunction. IT
departments have also become unwilling to install new applications for the same
reason, not having at their disposal the time or resources to debug the problems
which occur from installing new software.

The result of this is that users will no longer install new software and corporations
demand “zero footprints”. This together with IE's 95% possession of the browser
market, produces an environment in which users and corporations want
applications with no “installed” components, and which “run in the browser”.

Since it has been established that a successful application must now be created in
the browser, the next question is what tools are available to us at this time, and
will be for the next three to five years?

What languages are on the client today?

» Jscript, the language formerly known as JavaScript

» Vbscript

5o, for at least the next three years, if we are going to effectively get to the client,
these are the tools we have to work with.

Now that the client situation is well defined, the next question becomes, what do
we need on the server side, and how do we communicate between the client and
the server, and between servers?

What questions should I be asking about Web Services?
s  Why should I care?
s Who is going to use this?

73



VECTOR Vol.19 No.3

* Does this tie me to Microsoft?
s Isit fast?

* How much hardware do I need?

Who is deploying Web Services today?

* Amazon has deployed its first web service for affiliates using XML over
HTTP, with SOAP to be added next quarter

* Google Web APIs, which include the following:

o A WEDL file that formally describes the service.

o Example SOAP messages and responses.

o Sample code application that uses the above Web service.
o Very simple to deploy because of Web Services

There are over 10,000 applications which now include the Google Web API using
Web Services. This allows a developer to include access to Google search results in
their application. The communication with Google is done using SOAP aver
HTTP with the result being in XML format. This is an excellent resource to begin
to understand Web Services. And, it makes an excellent addition to many
applications.

How about security?

Microsoft, IBM and VeriSign have teamed to create security specifications for Web
Services, a move analysts say will help drive adoption of the hyped but still
emerging technology.

Web Services without Microsoft
» Web Services has taken on a life of its own,
* Independent of vendor or platform
* WS-l providing leadership on technology
+ W3C providing standards validation
» Many vendors implementing

With all of this technology, the question on everyone’s lips, is how does this apply
to me as an APL developer? How can I make this work for me? What tools do 1
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have to make to take advantage of these developments and still write code in
APL?

APL and Web Services

To make APL a success in this server/server or server/client environment
requires that APL be capable of multithreading, seamlessly integrating with Web
Services, and also being able to run in IE without downloading any code. Yet,
with all of these requirements, we also need the ability to place existing APL
applications into this new environment without bankrupting our businesses
rewriting code that has already been debugged and optimized.

With this background, APL2000 has been working to create a solution which
makes it possible to publish existing APL applications to the IE client using Web
Services with few or no changes.

The ideal application would of course be stateless, that is carrying all the
information about the present state of the application with each transaction.
However, that has hardly been the requirement for application development over
the last 20 years. So, we discover that existing applications rely on state, global
variables and system resources which have been initialized for a particular client.

Deploying legacy code in this new environment requires that a Web Services
server understand a one-to-one mapping of client to workspace. Additionally, it
must support many-to-one and one-to-many as applications evolve. Nexd, it
logically follows that the server, because of finite resources, must deprecate a
workspace which has not been used for some amount of time, and reinstantiate
that workspace if a request occurs within a specified period.

In line with this server effort, the APL interpreter also needs dynamic memory
allocation. This solves both resource issues on the server, and WS-full concerns
where server applications are running basically unattended.

Of course, all of this would be futile if APL could not create responses as quickly
as Microsoft’s IIS server. The APL2000 WebServer not only multithreads APLs but
also outperforms the 1S server, even on simple requests. When the calculation
involves any type of mathematical analysis, APL outperforms 113 by orders of
magnitude. '

Speed and Reliability

Because we knew that Microsoft had seriously biased the Windows 2000, NT and
XP operating systems to perform well with their IIS server, we were assuming
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that we might be able to perform at about 80% of the speed of 1IS. So, we were
truly ecstatic when we were able to serve up 14,623 responses to only 12,498 for
Microsoft’s IIS. This meant that Microsoft’s 115/ ASP was only 85% as fast as
APL+Web Services.

In addition there is a particularly critical piece of data which is contained in the
test results. In the case of APL+Web Services, we had no socket errors and no
HTTP errors. However, the Microsoft IIS solution had 743 HTTP errors and 56
socket errors, or a total of 799 failed responses. That amounts to an error rate of
over 6%. From the viewpoint of the user, it means that only 94 out of every 100
pages requested are returned, the other 6 are error pages. Even if the users were
willing to telerate having 6 out of every 100 pages fail, it also means that the
application would have to be able to function with only 94 out of 100 pages
successfully returned, which becomes fairly difficult to design.

Maybe Microsoft looks at this as a feature? The Microsoft solution is to suggest
that you buy more copies of their software and install it on more servers. This also
means that you will want to buy their clustering software to efficiently manage
this group of servers.

So, for a case where you have an application being accessed by 10 simultaneous
users, you either buy more software from Microsoft or experience 6% errors. The
reason for this is that Microsoft has built their IIS server on the concept that
developers want to deploy single pages, not applications. So for each dynamic
page that is returned, 1IS must start and stop whatever software is required to
create the page.

In our case, we were returning an arraysamp.htm page in the Microsoft simple
sample group folders. When we performed the same side-by-side comparison on
pages that involved mathematical calculations, APL+Web Services outperformed
IIS by a factar of 10 or more, depending on the complexity of the calculation.

For those cases where an application is being deployed over the Internet,
APL+Web Services is the only choice. IS/ ASP works primarily only for cases
where a single page of data is being returned, not as part of an overall application
environment.

One of the concerns, over time, for APL developers has been whether the results
calculated by APL could be accessed rapidly. With APL+Web Services, requests
can be fulfilled at over 250 per second. This means that an APL application is just
as accessible over the web using Web Services as it is when directly connected to
the interface.
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When an application needs a standalone web service /web server, APL+Web
Services provides the answer, and does a better job of publishing an application to
the web than anything Microsoft has to offer.

APL and the 1E client

Since we have IE as the default interface on the client, we needed a consistent
method for using this resource. Combining this with a desire to make publishing
legacy APL applications as simple as possible led to the creation of APL+]S. This
is simply the APL interpreter ported to Jscript.

Typically when a browser interface is created for an application, it involves the
creation of adhoc HTML pages, linked to other HTML pages, which include
snippets of Jscript on each page. Maintaining this collage of pages and code
becomes expenentially more difficult as the user interface grows.

Using APL+]S means that your existing application code is simply published to
the web, without having to create any HTML pages or learn any Jscript. This is
great, if you want to concentrate on writing APL code. It also provides the ability
for the developer to create a standalone application, maintain that application,
and then make that same application available over the Internet using Web
Services with a minimal of effort.

The IE browser has the Web Services methodology built in, which means that all
communication between the user interface, and APL on the server, uses Web
Services.

This means that an application published to the web is completely compliant with
what an IT department expects in terms of protocols and security. Thus the APL
developer can concentrate on their application, not on spending time learning
HTTP, HTML, XML, SOAP, etc, etc, etc....

So, if a client asks if the APL application will work in their office, there is only one
question which has to be asked. “Can your people get to Yahoo?” If the answer is
yes, then the application will work in their IE client.

Of course, speed is always an issue, and tests using the Microsoft Application Test
Center show that using the APL2000 Server Suite with APL+Web Services
supports aver 250 transactions per second, Best of all, there is no requirement that
the server side be a Microsoft OS. The server side can also be Linux or Unix, with
APL2000 running on the server.
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Where do we go from here?

It is difficult to guess which way Microsoft will jump. However, no matter which
turn technology development may take, it is clear that managed code, running in
a client, connecting to a server using Web Services will be at the core of the
solution.

This means APL+Web Services and APL+]S are methodologies which create a
bridge to the future today, and will be the workhorses of tomorrow. Best of all,
APL now has a chance to once again shine in computing solutions, in a way we
have not seen since the mid 1960s.

Appendix: Basic terms which define Web Services

XML (Extensible Markup Language): Language used to exchange data between
computers over the Internet.

SOAP (Simple Object Access Protocol): Describes how Web Services communicate
over the Internet.

WSDL (Web Services Description Language): Describes Web Services and how to
access them.

UDDI (Universal Description, Discovery and Integration): Lets businesses
register, advertise and find Web Services in a directory.

WS-1 (Web Services Interoperability Organization) Founded by Microsoft and
IBM in February 2002
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Trip Report: One Way From APL to J and K

by David Ness (edited extract from his article at
http./fnmywebpages.comeast .net/dness/notes/sjt.htm)

This trip from APL to ] /K has been productive, for me at least. The purpose of this
note is to describe some of the factors that led to taking this trip. And to document
some notions about the efficacy of having done so.

Jand K

A few words about treating | and K together may be in order. Both languages
were important to me as I gradually moved away from using APL as an important
part of my programming repertoire.

Compare

J and K are quite different languages, but they share enough characteristics to
make it not completely foolish to talk about them together. Their similarities are at
the conceptual, not programming language, level. Their differences are structural
and (most probably) in deep structure implementation. In what follows we’ll use
J/K when the arguments apply equally to either. Most of the time, and for the
purpose of being used as an APL follow-on, either would serve our purpose well.

Elsewhere

The issue of what differentiates ] from K has been treated in some depth
elsewhere. The purpose of the diseussion here is not to emphasize their
characteristics, but rather to suggest why these languages have replaced APL in
my implementation repertoire.

Attraction

There was nothing particular about ] /K that caused me to be attracted more to
one than to the other. As should be clear from the discussion below, I have used
both of these languages in circumstances where I might have previously used
APL. It may be relevant that I first learned J, but since I now probably do more K
programming, I think of myself as having equivalent skill in the two languages.

J/K represent reasonable alternatives to APL. While it is slightly unfair to treat
them together, I have found them a productive alternative. And for the purposes
of this discussion treating them together simplifies discussion.
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Personal Background

Insofar as it is relevant to this discussion some aspects of my background may
have an impact on the way the circumstances have an effect on the choices that I
have made. So in the interests of disclosure, some short items may be relevant.

* Taught APL. [ have taught APL to some thousands of students over more than
a decade of teaching introductory computer courses. Most of this has been to
BA/SB students in Economics and to MBAs. So I have seen lots of different
people work with, struggle and learn APL. And a lot of the acceptance of APL
in the financial communities of the early 1970s was due to students that came
out of these, or similar, programs.

¢ Lots of Languages. [ know, and regularly use, lots of languages. I suppose my
principal implementations were generally done in C, but early work was in
Fortran, and more recent work has been in perl. 1 write a fair amount of code
and more than a little descriptive and expository text. Many of the problems 1
analyze have a quantitative aspect, although few of them involve any profound
or deep mathematics. [ know lots of computer languages, starting with several
assembler languages in the 1950s, and now use lots of more "modern’” tools.

* Long Consulting Experience. I have spent a long time consulting for a variety
of organizations, both large and small. In the course of working on these
assignments, various programming tasks were almost always at least a part of
the problem. In addition some of the assignments were working on electronic
document creation and dissemination at large financial houses, thus mixing
editorial, analytical and technical problems in about equal measure.

First Encounters

My first encounters with J/K started about a decade ago (J, principally, as K came
along somewhat later). The earliest versions of ] that made it into public
circulation date from about 1990, and my regular use of ] began a couple of years
later, around 1992. K was made public a good deal later, but now we have had
several years of K usage as well.

Old APLs

For the past several years | have been using J/K, so T have litile experience with
the ‘modern’ APLs. The last APL 1 bought for a corporate client was probably in
the middle 1990s, and it was an adequate APL, though I found it somewhat
clumsy to use. Since finding J/K I haven't given much serious thought to the
capabilities of current APLs, although I have continued to follow comp.lang.apl,
so I am reasonably certain that nothing has happened that would cause me to
investigate it seriously again.
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What I don't do

Contrary to many APL users, I don’t do a lot of matrix mathematics and I don’t do
a lot of statistics. Of course some of my problems will make use of the statistical
capabilities of these languages, but most of my uses are what might well be
described as ‘'non-mathematical’. However, even if the problems are non-
mathematical, they are, nevertheless, quite real.

My work may make me more interested in applications that are not intrinsically
formulated as matrix problems. I tend to process a lot of text and do a fair amount
of work with long integers. So I cannot claim to be a normal APL user. However,
my work load is quite typical of that of a reasonable number of people who do
some analysis and write a wide range of reports that often involve some
quantification. It is probably appropriate to note that much of this work is better
directly supported by the facilities in J/K than is the case in APL.

The Pull to J/K

Lessons learned from Knuth (and others) and which may be a deeply ingrained
part of MIT undergraduate education, suggest that it is usually worthwhile to
keep a sharp eye out for what the ‘smart guys’ are doing. As one might expect
there are ‘LISP smart guys’, ‘perl smart guys’, ‘python smart guys’, etc.. Among
the APL “smart guys’ Iverson plays a special role as ‘inventor’ as well.

« People. I was using APL fairly actively in the early 1990s. 1 guess the first clue I
got about J's existence came from noticing that Iverson had been working on a
language called ]. If I recall correctly, the source to this little language was
actually available, and I was particularly charmed by the fact that it would run
on my HP200Lx handheld (as would APL - in the Manugistics version).

Iverson is certainly one of the ‘smart guys’ that it is always worth paying
attention to. Although I didn’t know it at the time, Roger Hui is also in that
league, and the combination — with help from lots of talented others, no doubt
— produces a very effective piece of software. It is also, given its authors, an
intellectually cohesive piece of software, and this shows up regularly, often in
important circumstances.

* Typography. Another nattering problem with APL has always been the
typography. I still have some code — probably written in the early 1970s - that
allows me to (with tedious and trying exchange of typeballs) put APL code into
typeset documents. Within the past month there was another of the seemingly
interminable discussions of APL and typography on comp.lang.apl. I figured, I
guess, that if Iverson decided that his ancient typography wasn’t worth saving,
I probably wouldn't profit much to spend time second guessing him, so
following his lead made sense.
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* Flow. APL never seemed, to me at least, to represent the flow of control very
comfortably. While I understand that now there may be much better
representations for this in medern APLs, I never cared much for right arrows
or line numbers or for the odd machinations that always reminded me most of
my machine language days where we would program jump tables and
mistakenly think that we had done something profound.

* Former Students. While I was beginning to play with ] I started to hear a lot
about K, principally from some of my Wharton students who were spending a
lot of their time working on some of those derivative financial instruments that
would later checker their careers. I started to hear about demos where a few
keystrokes and almost no time were required to do things that took ages not
only in the Oracles and SQLs but also even in the APLs that were then still
commonplace on Wall Street.

* Whitney. A name which kept popping up in these contexts was that of Arthur
Whitney, After a bit his links to A+ and to Iverson and Hui made clear that he
was another of the *smart guys’ that was worth paying attention to. Around
this time comp.lang.apl was full of debate and discussion about J, and Stevan
Apter (another of the real smart guys) started to talk about K with some
frequency,

A problem for the rest of us, at that time, was the fact that nothing (that I knew
of anyway} had been published about K. So these discussions were not always
very informative, often ending with some startling revelation from Apter
which was nevertheless unprovable, as few of us had any access to K. And the
snippets of code that were exposed were generally undocumented, and given
the rebarbative appearance of K, often woefully obscure.

This all changed when Whitney decided to release an ‘evaluation copy’ of K
that was functional enough for most of us to use to develop an understanding
of the language and fo handle the kinds of problems that had a personal, not
corporate, scale. This came along with documentation that was very effective in
explaining the elements of K once one learned how to read the terse writing
that described the language.

* Activity, As the ] /K people began to leave comp.lang.apl traffic on that
newsgroup dropped precipitously. For many of us the signal /noise ratio
collapsed, and discussions of highly intellectual subjects like ‘Are APL people
disproportionately hirsute?” started to occupy a significant proportion of the
traffic.
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* Keyboard. That the APL keyboard is a nuisance is hard to argue. Even after
nearly 30 years, my fingers still know where the proper keys are for the APL
functions. But that’s not of much use to me, and it is a positive hindrance to
anyone whose fingers aren’t similarly programmed, When I was still writing
APL code I even learned how to read the incredibly odd expressions that
resulted from the various renderings of the APL glyphs. But this is all an extra
burden with very little payoff for me. And indeed it has no payoff whatsoever
that I can see to any ‘new’ person who might encounter the language.

Neither J nor K impose such a burden on the learner, although they do, I
suppose, impose some burden on the ‘old-APLer’. But then there are fewer and
fewer of them to worry about every day.

+ Off-Line Editing. Special character sets are also a real nuisance to edit outside
their ‘home’ environment, It is generally not an easy proposition to hand an
APL function to a conventional editor. With ] and with K this is an everyday
occurrence. While | has its own IDE, K does not, and both of the languages are
very easy to handle in any conventional ASCI-oriented editing environment.

+ Off-Line Everything Else. And then there’s the problem of everything else that
one might want to do outside of the specific implementation environment of a
particular programming language. For example, I regularly have K code that
writes perl and perl code that writes K. They’re all ASCII based, so none of this
seems either unusual or difficult. To illustrate with a specific example, I happen
not to like K’'s regular expression handling much, but that doesn’t cause me
much any real difficulty as I can just use the kind of ‘bridge’ discussed to
accomplish the task of making this easy.

v Character processing. ] have never much liked the way that APL handled
strings as variable length entities. ] /K (particularly K) handles strings much
more easily and naturally. Since strings, and text files, are a very important
form of storage and an important domain for computer manipulation of data,
this is particularly important to me.

* List Structures. Some problems just don't fit into a rectangular matrix
paradigm very naturally. In such cases the list structure orientation of X is
particularly effective. In the view of K, matrices are special cases of the more
general concept of list of lists. In general I'd say it's easier for K to adapt to the
special case of matrices - they are regarded as rectangular lists — than it is for J,
or APL for that matter, to treat ragged lists — by boxing them in homogenous
structures.
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« Cost. Cost is also a consideration. Modern versions of APL can cost from $500
up to several thousand dollars. It is perhaps interesting that most of the
vendors have gone to an “ask for pricing” basis — something that usually
indicates negotiable prices (and weak sales?). ] has just announced a strange
policy that essentially suggests users pay somewhere between zero and $800 to
use J. The ‘normal’ fee is pegged at $100 / year. K pricing is generally free for
the ‘evaluation’ version, something perfectly adequate for most individual use.
IBM has an odd APL pricing policy which was, last time I looked, something
like $150 for an O5/2 version and about 10 times that for a Windows version.

In surnmary, for my purposes ] and K don’t cost anything and I have been unable
to justify (to myself) paying for any upgrades to my (now) ancient APL. So when !
use APL it is either the old Manugistics version or a nearly decade old copy of
APL+Win.

This is a long list of things that have interfered with my use of APL in an even
wider set of circumstances than seemed to be natural. These difficulties have, for
me at least, now been pretty well resolved by using J/K. And the transition hasn't
been very difficult.

Keep the Baby

APL has taught us lots of important lessons. It's important that we don’t throw
them out if we are going to move to something else.

¢ Terseness. Perhaps the most important of these lessons is the value of
terseness. When a computer language is terse, you can see a lot at one glimpse.
APL is admirably terse. So are ] /K, thus preserving the value of this important
aspect of the original language.

* Clarity. One of the things that moved Iverson in the direction of defining APL
was clarity and lack of ambiguity. Again both J/K continue in this tradition.

 Interpretation. Interpretive languages are so powerful, and in the case of
languages that are terse as ]/K are, this does not require that we sacrifice the
power and expressiveness of being able to write code “on the fly".
Interpretation is a technique that seems to allow a straightforward expression
of matters that would otherwise be very complex.

s Interactive. The ability to sit at the console and ‘play” with problem
formulations and solutions is also immensely powerful, again particularly
when the languages involved are terse. Terseness is attractive when you are
actually typing commands on the console directly. And a little experimentation
often proves to be a key in getting to an effective view of a problem domain, as
well as an important step in often avoiding hours of debugging effort that
might otherwise be required.
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» Non-Iteration. All of the languages coerce one into thinking non-iteratively.
While }/K can be used with conventional loops, and possess loop-like
constructs, they generally coerce you into thinking of problems in some array
or list oriented form. For many problems this is a particularly enriching
experience.

« Intellectual Cohesion. APL, ] and K are all remarkable for their intellectual
cohesion. Perhaps this is a direct consequence of Iverson’s leadership, or
perhaps it has wider causes. I don’t know. What I do know, however, is that
almost everything that ought to work actually does work and that is something
that doesn’t happen in environments that lack a fundamental underlying
cohesion.

» Simple Rules. These languages also do amazingly complex tasks with equally
amazingly simple rules, The fact that the rules are so simple makes
understanding the overall structure easy, although it seems, for me at least, to
be a lifelong study to understand the elaborate consequences that are
obtainable with even a very simple set of rules.

A Negative

There is also one important negative that has also been inherited from APL. There
is considerable evidence that lots of people find languages of this type hard to get
their heads around. This is no surprise. Some people find rigorous structures easy
to understand and use, and others can work a lifetime and not find them anything
other than a hindrance. J /K shares with APL the fact that it is hard to think about,
but very effective to use, if you can get your head around it.

It is fairly obvious that APL provided an extremely interesting and provocative
view of an important subset of computer problems. For a while some of us were
naive enough to think it was a better way rather than a different way. That idea,
although it seemed to gain some currency for a few years, gradually withered
away in the face of mounting evidence that it wasn’t better but rather just
different. However, there is enough value in just being different that should be
exploited by people capable of doing so.

Programming Language

For me the most important use of a programuning language is how well it
functions as a practical matter solving real problems.

s Conventional. ] is a fairly conventional programming language in many
normal respects, and as such seems, right out of the box, to be more
comfortable to me than APL. Representation issues aside (they argue against
AFL} the control structure of ] seems quite normal to a C programmer. While
some things (implicit array iteration, for example) are quite different, normal
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programming structures look like normal programming structures. They are
easy to recognize and not troubling. With K this is less so, as control structures
happen to look different than we might expect, but once one “gets the hang’ of
it, they read quite normally, too.

* Efficacy. Both ] and K are efficacious. Somewhat to my surprise this is
particularly true of K. At first I found X hard to read and write, but now it has
become a rather comunonplace activity for me, one that I face with no more
trepidation that I do facing a task with any of my other programming tools,

* Library. ] has a large library of functions that are available to users. Over time
lots of packages that deal with things like ‘fractal mathematics’ or ‘concrete
mathematics’ have been developed and are available for use. K has much less
of an available library, but its functions are more financially oriented, and this
is an important area. [ find J/K easier to use to represent ‘conventional’
programming structures than was the case with APL. As a result, they serve
the function of being a ‘programming language’ better for me.

* Mind Bend. These Janguages are more than just programming languages. They
also influence the way we think about problems. As such, if they are successful,
they open new ways for (at least some of) us to tackle the problems we have at
hand.

* New View. All of the languages in this class can generally be regarded as
instructive from the standpoint of having some possibility of giving us a new
view of problems. The whole notien of looking at things other than iteratively
can be enormously productive, and all of these languages are conducive to that.

* Learning. However, ] find K particularly startling with respect to giving me
new views of problem solutions. And I say this without even using K in what is
arguably its most significant problem domain, namely that of data base
management.

¢ Terseness. There is also an almost ‘mystical’ aspect to terseness that is hard to
describe, When you have terse code, and see simplifications that make it even
more terse, it seems that you are often getting closer to the core of the problem.
Thus shorter is, often, not only faster, but truly better. I find my short
fragments survive environmental change even better than long elaborate pieces
of code. | suppose this is because the more we choose a selution structure that
parallels the structure of the core of the problem, the more likely we are able to
adapt to circumstances as they evolve in reality.

If you have the kind of mind that can make effective use of any of these
languages, then the languages themselves can help you shape and structure your
thoughts in ways that lead to them being tidy and effective. In my experience not
everyone can, or wants to, do this. But those who can and do find using the
languages, in places where they naturally apply, to both help themselves express
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their understanding of the situation, and to help them modify and make more
elegant that understanding. In my experience, this is less often the case with other
computer languages, even when they are very helpful in solving practical
problems.

Community

Community size can be important. Unless a language is being used only to
maintain legacy systems, new jobs are likely to be created in some propertion to
community size. Similarly, the more ‘others’ there are who use a language, the
more likely their work may be able to help us. So size counts.

Conferences

There is little to distinguish among the languages with regard to conferences.
First, APL, J and K people tend to go to the same conferences (if any). Second,
attendance at these conferences appears to be slowly declining over time, Since 1
don’t go to conferences this has no particular impact on my decisions, other than
if there appeared to be a major difference between the languages in this regard.
Since there isn’t, as of now, any such detectable difference, conferences are not
important in making the decision to move away from APL. Conferences also seem
to be of declining importance at least partially due to the growth of the influence
of the Internet and to the general decline in travel. Modern communications
technology obviates the need to physically gather the clan. In addition the
publication of active results in conference proceedings has now been effectively
made obsolete by the availability of truly current research documents on the
Internet.

Newsgroups

Newsgroups are another story. When [ started to follow newsgroups on the
Internet about a decade ago, comp.lang.apl had a reasonable amount of traffic
with a respectable signal /noise ratio. Then, in the early to middle 1990s, when the
] group split off, traffic on comp.lang.apl began to decline. When Whitney brought
up kx.com’s website and set up a list server to handle K related mail, traffic on
comp.lang.apl declined even further.

At the present time, discussion on the ] forum is quite robust. The K list server has
bouts of high activity that punctuate slow periods. In both cases the signal/noise
ratio remains good to very good. There is little traffic on comp.lang.apl anymore,
and what little there is often of no substantial technical content — ranging from
discussions like How can we prop up APL? to discussions of why managers are
clearly ignorant for not seeing that 30 years of lack of success in building APL
communities in organizations is really a harbinger of a wonderful future for APL.
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Membership

The only professional society that has any bearing on this business seems to be
SigAPL, and its membership has been in a long slow slide for many years. There
are essentially no corporate members anymore, and regular memberships seem to
generally decline at a rate of 10-15% per year. I know of no corresponding
professional societies that might usefully contribute any ‘membership statistics’ to
let me make the same evaluations about ] and K, though, so again this doesn’t
provide, in and of itself, any reason for choosing one over the other.

Education

I have not made a careful study of the use of any of the languages in educational
settings. However, | have at least some residual experience with the use of APL in
educational institutions in the US, but no real experience elsewhere in the World.
So my view is limited at best.

It does seem to me to be safe to make a few observations, though. First, there was
a period of time when APL was taught at several of what we might call elite
institutions in the US. For the most part this was in the Jate 1960s and early 1970s.
With the arrival of the spreadsheet, most of these efforts became increasingly
moribund, and as far as I know, virtually all such usage had ended by 1990.

A number of smaller, less well-known (and therefore less influential) institutions
have since taught some small amount of APL and a little ]. One institution in the
UK appears to teach a little K. However, taken across all institutions in all
countries, the amount of any of these languages that is being formally taught is
extremely small, and it is unlikely that the languages will be able to maintain any
substantial influence because of schools knowledge.

Again, this appears to be generally equally true for all of the languages, so there is
no differential effect here that would cause anyone to choose one over the other
because of the availability of school trained people who understand the language.

Although it is very difficult to get one’s hands on any real ‘figures’, I believe that
the APL community is decreasing in size and that both the ] and K communities
are growing,. Practically speaking, however, I should make the point that it is my
impression that the growth in J and K just about explains the decline in APL, so
net 1 see very little overall movement with respect to the wheole problem domain.
Indeed over the last 40 years or so, I see litile indication that the size of this
community, taken in total, has changed in size much at all.
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Documentation

No one doubts the importance of good documentation. The enly problem is that
what one person regards as good, some other person will regard as horrible. 1
you accept that argument and think about its implications, then there may be a
dominant reason to produce lots of different kinds of documentation in the hope
that it might support different modes of learning in people.

Books. There are few books of much interest for any of these Janguages. It
amazes me to see people still refer to the APL text I used when teaching it in
the 1970s as ‘best book around’ for teaching APL today. Even if you go to the
bookstore with the largest collection of computer books, you are unlikely to see
any books about any of the languages discussed here. So there’s not much to
choose between on this measure.

Drafts. There are some drafts of books about ] in circulation in the ] User’s
Group. This {s some sign that there are people willing to write about ]. These
books seem to be quite good in their own problem areas, but whether they will
end up by serving much of a market or not still very much remains to be seen.
However, at least there is some activity and this very activity provokes interest
and discussion.

Journals. 1 don't know of any Journals that support either J or K, so here APL
has a clear advantage, if the journals that exist happen to serve your interests. I
found over the years that I used journals as a means of useful communication,
their impact and role was declining, and with the arrival of the Internet I now
generally find them obsolete, But your interests and experiences may differ. In
any event, if Journals matter to you, then that would probably suggest points
in favour of APL.

Papers. The use of any of the languages in academic papers is limited. It may
also be rather ‘topic specific’. For example, most of the research work done
with the huge data bases that are commonly processed by K would generally
be in the financial area, while most of the APL papers might have some focus
on actuarial and insurance issues. For my purposes, none of the languages are
heavily enough used in papers for it to influence my choice of working
language.

Conventional Documentation. I'd say that 1 personally prefer J/K's
conventional documentation (particularly that of K) to any APL I know, but
that may be largely a function of the kinds of problems I tend to work on.

On-Line. J/K has on line documentation that is far superior, for me at least, to
any APL documentation I ever encountered. But documentation is always a
matter of taste, and your tastes may not be the same as mine.
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Documentation obeys several well known laws. For example, there is never
enough of it. There is also too much of it. It is never detailed enough, except when
it is too detailed. It is never up-to-date except when it is written to incorporate
features that have not yet been put into the software. In short, documentation is
the thing that we blame for whatever other problems we are actually having using
a system. Of the systems discussed here, I personally prefer K’s documentation to
I's, but enly a little. I far prefer ] /K's documentation to that of any APL 1 know.
But I could well understand if others would feel differently. For example, J's
documentation is quite idiosyneratic, wonderful once you ‘catch on’ but often
quite useless until you do. Thus it is hard on new users, but a real blessing to
those of us who call upon it daily.

New Problems

Up to this point we have been dealing with the issues of ] and K as an alternative
for handling tasks that we might have otherwise handled in APL. There is a whole
additional class of other considerations, namely tasks which we wouldn't have
tackled in APL, but which prove to be quite feasible in J/K. Here are some.

* Data Base. K is particularly rich in data base functionality. Indeed, managing
large (billion line) data bases is the primary domain of application, and the
speed with which it can do so is already of nearly legend status.

¢ Net Connection. Connections to the net are also an area of increasing
importance and networks become an everyday part of the structure of both
organizations and with respect to inter-personal communication. J and K both
allow the easy management of TCP/IP message stacks and make the
transmission and reception of messages across the Internet quite an easy thing,
In addition, K's way of handling this problem often results in complex systems
which can be easily debugged on a LAN, and then with a very simple change
of command parameter suddenly turn into servers available on the net, Some
of this code is startlingly simple.

» Deployment. Deployment is also an issue of imr.ortance to anyone who has
systems that need to be installed at lots of sites. Not only can the installation
prove difficult, but the maintenence of such systems can easily become quite a
nightmare. K offers some truly incredible facilities for deploying operating
code. Indeed, the distribution of the whole system itself is a system
administrator’s dream, as K only requires a 200K executable that is split into a
couple of medules.

J and K both have their place even if they are not being used to replace APL. The
fact that they can serve these purposes in addition to replacing APL is just an
added advantage.
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Conclusions

There are some lessons, Like all lessons, their significance changes, but their core
is now quite stable, and I don't think that I've seen reason to materially change
these judgments for at least several years now.

Usage

By using ] and K, I virtually Never Use APL anymore, and in the {increasingly
rare) circumstances that I actually encounter some old piece of APL I now
regularly re-write it inte one of the newer languages. As time passes, and I have
less and less legacy code this becomes an increasingly rare process.

String APL

K has become a sort of “string APL’ for me. With ondy a few keystrokes I am able
to pick up a file, read it into memory, manipulate it in some significant way and
then write out the result. About the only ‘serious’ string facility that I miss in K is
regular expression handling. K's capabilities in this dimension are not very
sophisticated, but K makes it easy to call on other facilities that might be present
in the environment to perform such functions.

Integer APL

I find ] to be particularly effective for handling integer problems. K, by design, is
not very good at integer problems. Integers are thought of principally as ‘pointers’
to storage blocks. They are not much used to compute with. in ], on the other hand,
the algorithms through which the handling of such numbers are both rich and
effective, and the integration of extended precision integers with other data types is
well thought out and easy to use.

Rich Number Types

], in particular, is very rich in numerical data types and in functions that support
basic mathematical constructs. For example, not only is there full support for
complex variables, there is support for rational numbers, factoring, primes,
polynomials, etc.

New Users

I would unhesitatingly point new users towards either ] or K rather than towards
APL. My principal quick arguments would have to do with typography,
keyboard, cost, and the availability of an active and interested support community
on the Internet.
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0ld Users

I'really don’t know what advice to give old users. Actually, that's not true. If
pressed my advice would be to abandon APL and invest the time and energy
required to learn whichever of ] or K seemed to offer a natural structure that was
best suited to the kinds of problems that an old user regularly had to solve. 1
would never presume to think that someone else would learn things with the
same difficulty or ease that 1 do, anyway, but as testimonial experience 1 can say
that I could use ] in about a week and K in about two weeks. But, of course, such
early usage was crude, cumbersome and caused substantial discomfort and “pain’.
However, in both cases, productivity came fast.

Future Prospects

As to future prospects, most of the work I know for APL programmers relates to
legacy systems. Since there are no real ] /K legacy systems, most J /K work is at
least new work. For some this would likely be more interesting.

Summary

The trip from APL to ] /K has been a journey well worth taking. | have surely
learned as much from this trip as 1 did when I encountered APL itself for the first
time in the 1960s. In the process of learning a lot, | also find myself in possession
of some programming tools that I use almost daily in practical ways that range
from quick simulation models to HTML screen scraping tasks.

I am unclear about whether ] and K are truly languages of the future. What I am
clear about, however, is that they are both encrmously useful and effective
languages — well worth the amount of energy that I had to invest to learn how to
use them. ] am equally clear that APL is a language headed for oblivion, I cannot
speak to the issue of whether it is worth you investing the energy to give yourself
an alternative or not. I can say, however, that it certainly was worth my effort for
me.

And one of the lessons that 1 have learned from years of experience in this area is
that it’s very hard to make a profit by second guessing the smart guys. In this case,
at least, I decided to avoid that problem and have, so far, been quite happy that I
did.
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Paritons and Cognitons
Towards a New Theory of Information

The late Gérard A. Langlet, translated & edited by Sylvia Camacho

Abstract

Recent developments in the sciences of Biology, Physics, Chemistry, Computing
and Mathematics, together with interdisciplinary studies such as Linguistics,
Music and Botany have been particularly impressive. Information handling is
what these apparently disconnected disciplines have in common. This paper is
the result of analysing ideas and concepts taken from all these viewpoints. The
reduction of many algorithms to their most elementary components has shown
that it is possible to use them to elucidate more and more natural phenomena. Not
unexpectedly, the proposed model for Natural Information Processing is closely
related to fractals such as are found in music, clouds, mountains, anatomy,
astronomy, turbulence and earthquakes. The mathematical methed is to use
binary discrete logics to demonstrate the common underlying model. Parify is the
essential, highly discontinuous, property involved in this theory. This should not
surprise specialists in computer science or theoretical physics but may seem less
familiar to biologists - although reproduction is indeed a parity and fractal
problem. A second important property is Symmetry/Asymmetry. No attempt to
create the model with continuous functions can be made because parity evolves
abruptly, not smoothly, wherever it is found. Much work has still to be done: only
observation and thinking can help.

Remarks for readers who know APL

This text has been written to expound a new theory which is, we hope, potentially able
to explain many phenomena in a large variety of domains. It has been found and built
with the help of APL over several years of patient research. The fundamental reason —or
perhaps faith - was that APL is so powerful that it must comprise the foundations of
information processing, if not of human thought. This is why the author never stopped
revisiting, compressing and simplifying all his algorithms (rejecting parentheses,
branches, arrays, trigonometry etc. and even, recently, all arithmetic) until he discovered
that the most useful primitive was # and the most general and fantastic idiom # \ from
which it is possible to rebuild, with the help of » and <, anything {see a related paper
about the Sierpinski gasket). It is even possible to reconstruct a model of the Universe
and to explain its properties ... which, after all, is not surprising if one knows that Nature
was operating long before geometry, the theory of numbers, matrix algebra and
continuous functions were invented by man.
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The reader need not know APL at all. What is necessary, for expository purposes, is in
the form of Iversair’s nofation. This paper pays a sincere homage to Ken Iverson, whose
work indeed helps people to think and not only to program. It is also in homage to
Joseph de Kerf whose APL-CAM Journal contributes to the renown of APL throughout
the European Community and even all over the world.

Parity in bit sequences

Consider any sequence of information I in binary form e.g.

011000010111000001101100 (1)

The parity of a sequence may be defined as: 0 if the number of 1's is even
1if the number of 1's is odd.

I contains 1 in 10 different positions, so given the above definition the parity of I is

0. Parity is also the sum of all items of I modulo 2.

Parity is often used when transmitting information on a line to check the quality of
transmission, i.e. the integrity of the message. Usually the transmitter inserts an extra bit
after each group of bits and the receiver checks that this bit has the same parity as the
group; if not this latter is considered ‘bad’ and the receiver asks for a second
transmission. This procedure is a “‘checksum modulo 2°. A real checksum, i.e. a counting
of all 1 bits, is done by all computers when files are written to tapes and disks and
checked when reading from them.

Instead of adding 1 within an arithmetic register, initially set to 0, every time 1 is
encountered in the bit sequence and then extracting the parity of the accumulated result,
it is more efficient to propagate only the parity of successive bits using the properties of
the Exclusive OR (XOR in computer jargon) in Boolean algebra.

Note: We shall use Iverson’s mathematical notation in what follows because it has been
standardised by 180 [ISO 1989]; all expressions are simple: they can be imnmediately
verified and used ‘as i’ in interactive mode on many computers, in especial most of the
personal ones.

XOR is denoted = sothat: 0 # 0 is 0 (0is not different from Q)

0=1is1

1=0is1

1+ 1is0 (1isnotdifferent from 1).
This operation is commutative. Its contrary (NOT XCR) is denoted = so that 0 =0
is1,0=1is0, etc.

An arithmetic sum is denoted +/ so that +/ applied to any bit sequence gives the
number of 1’s within this sequence (upper case SIGMA in mathematics). Of course
+/ can be applied to any sequence of numbers, integer or not, in order to produce
its sum. The result is a scalar when the argument is a one-dimensional array. A
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statement such as +/I with I equal to the above sequence (1} would display the
number 10 since [ contains 10 bits set to 1.

Compare with the FORTRANS0 statement: S=SUM(I} (with I a numeric vector, i.e. a one-
dimensional array), followed by a PRINT or WRITE statement in order to display S (cf
[Metcalf 1990] page 182).

The symbol / denotes reduction. So, in +/I, vector I is reduced by + and the result
is automatically displayed because it is not assigned to any variable name. By
contrast § « +/1 will assign the result to S without displaying it. So statement 5,
that is the variable name alone, displays the contents of S. The backslash symbael \
denotes scan, i.e. a propagation or cumulation.

(There are equivalent statements in programming languages such as *LISP or C++ for
parallel computers but not in FORTRANS0).

The result of \ is an array of the same shape as the argument: if ] is a vector the
result is a vector of the same length. The first item of the result is always equal to
the first itemn of the argument and does not depend on the function {e.g. +) which
is being propagated. The propagation of addition is denoted +\ and all
intermediate sums are present in the result.

S0 +\1234is13610 (avector)

while +/12341is10 (a scalar i.e. the last number of the result of +\).
Other functions may be used with \:

S0 x\N1234i512624 (ie. 1!, 2!, 3, 4! in conventional mathematics)

and x/12341is 24 (i.e. upper case PI in mathematics)

and #\011000010111000001101100

givess 010000011010000001001000

while »/011000010111000001101100

is 0 (which is the last item of the result of its =\).

Every item in the result of 2\ applied to any sequence of bils represents the accumulated
PARITY from the beginning of the sequence (first item) fo the current item. This may be
considered as a theorent, The last (rightmost) item, also given by #\, is the parity of the
sequence (corollary).

Since there is no notation in mathematics to represent operations suchas =/=\=/=\
or a few others we shall define later, we are grateful to Iversen for having invented his
own linear notation which considerably simplifies the exposition of concepts and the
demonstration of theorems and the development of algorithms for parallel computing.
However, his use of indices, exponents and Greek letters will be avoided here.

The bricks of parity logics
In Iverson’s notation [Iverson 1962], [1SO 1989], an important notion is ‘scalar extension’.
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For any scalar dyadic function suchas + - x + = etc. when one of the two
arguments is a scalar (or, in many implementations, a one-item array which gets
forced to a scalar) the scalar is extended, by intrinsic replication to the dimensions
of the other argument. Thus scalar operations are applied itemwise within arrays
of any shape and dimension, provided both arguments have the same shape and
dimension or provided one argument is scalar or a one item array.

(This was a fantastic simplification and proves nowadays to be so useful for array
processors and parallel computers that it has been introduced into many other computer

languages).

Thus statements 222 +5670r2+ 567 or 567+20r567+ 222 are equivalent
and produce 7 8 9.

Let us come back to the parity domain and take any binary sequence such as:
Vv
1100110111100001
using only # 0 1 as hypothetical bricks, we can generate:
The dummy function whose output equals its input:
0=V
1100110111100001
The binary negation NOT:
12V
0011001000011110
Death, flat encephalogram:

VeV
000000000C000QGG0O0
Spacefill: (The result of V=V is negated)
1=V=V {Expressions are executed from RIGHT to LEFT)

1111111313111 1111

Let us take W as another sequence of bits with the same length as V:
w
1110010000001100

and when we compare: (The result of V=W if negated)

1=V W (Expressions are executed from RIGHT to LEFT)
1101¢11000010010
with:

V=W

1101011000010010 we see it is the same.
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From the BRICKS 1 and XOR we have generated NOT and thent NXOR. Since 0 is the
intrinsic result of 1 XOR 1 it follows that 0 is NO LONGER an ELEMENTARY BRICK
‘quod erat demonstrandum’,

Integrals and differentials

+/produces the sum of any numerical or logical sequence ("True’ and ‘False’ being
respectively designated 1 and (). Then +\ can be used to plot the integral of any
function computed at regular intervals provided the number of intervals is big
enough for a good approximation in the discrete domain. Similarly, =\ may be
used to plot a parity integral on 2 different levels (0 and 1) along the ordinate axis.
Then ==\ Le. #\ applied twice is the parity integral of the parity integral. Such a
process can be iteratively applied and will lead to interesting results. But before
explaining the consequences of these operations in the Boolean domain we note
that:

While +/ and +\ may infrodutce errors in their numerical result because of limited computer
precision for rational numbers, 2/ and 2\ will never do so: their result is always exact for any
bit sequence.

If #\ is applied iteratively fo any finife sequence of m bits, @ PERIODICITY will appear after a
finite number ¢ (the cycle) of iterations.

A fundamental question arises: what is the inverse function of =\ ? Given the
result of =\ on a sequence is it possible to reproduce the original sequence from it,
i.e. to find the ‘parity differential’? The answer is yes. The first item of =\ applied
to any sequence I is the first item of the sequence I, so this we already know. Let |
be the result of #\I and let K be the result of dropping the first item of J and let L
be the result of dropping the last item of J. Thus K and L have the same length
permitting comparison. Compute K # L obtaining M and ‘stick’ or ‘catenate’ it to
the retained first item of J. This reproduces I

Expressed in natural language this means that the parity differential I of [ is the
first item of | followed by the result of the application of the exclusive OR,
itemwise, to the first and second items of ], then to the second and third items of ],
etc. This is a Boolean finite difference on J.

This procedure is not so simple as its inverse =\ as it involves cutting the
sequence in two locations and sticking the pieces together again after itemwise
application of = ; this requires more energy. However, it is noticeable that up to
here the only logical operation involved is # : eut and stick being structuring
operations. Moreaver, there is another way of doing it: the waif-and-see method.

97



VECTOR Vol.19 No.3

The Pariton

The phrases parity integral and propagation of the binary difference are equivalent
because the parity integral is the result of the propagation of the binary difference.
After a while we shall use only the words integral or integration and differential and
omit parity.

Let us define the PARITON as the Boolean MATRIX containing as rows, the
differing bit sequences of successive parity integrals of an original bit sequence.
(The PARITON may be the same as Prof. Stonier’s hypothetical ‘infon’ [Stonjer
19900).

It can also be viewed as a linear cellular automaton (see [Wolfram 1986]). The
initial state is a sequence of m bits, m being, to keep things simple, a power p of 2
(i.e. 2 4 816 32 etc). The matrix rows are the time-dependent {generations) or
successive states of the automaton. If p=0 the automaton is static: the pariton has 1
row and 1 column and it contains the initial state. Its parity has the same value
and so have all integrals or differentials, 0 or 1. (It behaves like the exponential
function whose integral is itself).

For p=1, there are 4 different combinations for the initial sequences: 00,01,10, 1
1, i.e. the 2-bit representation of the numbers 0, 1, 2, 3. The automaton is static {i.e.
unchanging) if the left bit is 0, i.e. for the first two possibilities. This can be
generalised to show that if the leftmost half of any sequence is filled with 0 then
changes are confined to the right hand half: the automaton is ‘degenerate’ being
equivalent to that for p-1 instead of p. It also implies that, if m {the number of bits
in the sequence) is not a power of 2 that the automaton if left-filled with 0’s will be
equivalent to the automaton with p set to the next integer capable of
encompassing length m.

The parity integral of 1 0 being 1 1 and conversely, the first dynamic (oscillating)
pariton is the square matrix containing these two sequences as rows and so
having parity alternating between 0 and 1. An important consequence follows
immediately. Such a matrix is the smallest generating pattern of the Sierpinski
gasket and thus connects the pariton with fractal geometry. See [Langlet 1991].

The parity integral of 1 followed by any number of (s contains only 1's. This
results from the fact that the parity propagated from the left to the right, even to
infinity, can only be 1. The parity integral of an a]l-1 sequence is an alternate
sequence 101 0 ... (grey vector or zebra).

For p=2 the pariton will have 4 columns. For the reasons discussed above, only the
cases for which there is at least one 1 in the two leftmost positions have to be
discussed, i.e.0100,0101,0110,01 11, plus the same states as these 4 having
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1 instead of 0 in the leftrmost positionie. 1000,1001,1010,1011and 4
having 1 1 in the leftmost positionie.1100,1101,1110,111 1. These 12 states
correspond to binary 4,5,6,7,8,9,10,11,12,13,14,15. Choosing any one of these as the
initial state and iterating =\ will cause the automaton to fall into cne of 3 cycles: 4
7564..,91411139..,81510 12 8 ... Thus there will be altogether 3 different
possible constructs with periodicity 4 for p=2 {or for 2 < m < 4.

[Readers may find it helpful to play using the function below: SMC]

r~length cycle value;0io;boo;mat
[1] n show #\ scan cyvcle for boolean
[2] » cf given length and value

[3] Oio«Q ¢ r+«,value
{41 oo« (lengthP2) Tvalue
[5] = {2thoo) #Zvalue) /err ¢ mat+({1,length)Pboo

[6] 1l:boo+«Z\boo ¢ mat+matsboo
[71 r+~xr,2lboo
(81 =({l+r)="1tr)/end ¢ -11

[9] err:'length ', {¥length),' insufficient for ',svalue
[10] =0

[11] end:~»(32<Pmat) /out

[12] mat

[13] out:'cycle of ', (¥ 1+Pr),' values ',®r

The periodicity of integrals or, conversely, of parity differentials — that is the length of the
cycle () will always equal 2 to the power p (integer) for non-degenerate sequences.

An immedinte consequence is that the parity differential for any non-degenerate sequence
of bils can also be abtained as the (c-1)th parity integral, without cutting and sticking the
sequence as shown above (this is the WAIT-AND-SEE method). No algorithm other than
the teration of =\ is necessary. The more difficult way proposed above for parity
differential may be ignored unless it is required as a “shorfcit’” when periodicity () is very
large or as a possible repair mechanism when a ‘mutation * (unknown error) kas disrupted
somewhere the perfect regularity of the integrating process.

The cyclic memory

The pariton, like a matrix, is a topological entity. It can take numerous shapes. It is
not bound by any Euclidian constraint (not even by the first postulatum). As soon
as periodicity has been quantified we can consider the pariton either as a
DISCRETE CYLINDER or as a flat matrix. Every row will lie on a generating line
and the successive parities (last items) of every row form the apices of a polygon
which, if p is large enough, will look like a circle or section of a cylinder. So let us
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examine more attentively the properties of the pariton as a matrix keeping in
mind its potential cylindricity.

Considering that successive rows represent different temporal states of the
original information in the | sequence and, starting from ANY row randomly, we
can retrieve this sequence after performing from 1 to -1 integrations. When c is
large enough, information coded in an alphabet of about 32 symbols, e.g. the
Roman alphabet and the blank plus some punctuation and separators (.:?-)
extracted from an 8-bit ensemble i.e. 256 possible configuratiens {as is found on
almost all computers), the probability that any other row than the one we look for
could also contain meaningful information with all successive sequences of 8 bits
belonging to 32 among 256 is already quite low (0.2% for 4 characters i.e. 32 bits).
It decreases very quickly as ¢ increases. Such a pariton occupies 1024 bits i.e. 128
bytes.

A 128-character sentence (about one and a half lines of text in a book) considered
as a body of information, generates a pariton with 1024 rows and 1024 columns
occupying 128 kilobytes. This is not much in comparison with the memory
available on desk-top computers and negligible by comparison with human brain
capacity. We shall see that most practical applications discussed here involve
small paritons only.

From the rightmost column R, which contains the parities of all rows and which
is, on the cylinder, a circular sequence of bits with no origin and no end and thus
atemporal, one can deduce the whole cylinder and thence find the original
information. This is done in the following way: we define the minus-one-step
circular-shift operation, which is not arithmetic, calling it CSM1. For reasons of
symmetry we also define CSP1 i.e the plus-one-step circular-shift operation.

Some fmplementations of Iverson’s notation allow direct definitions such as CSMI1+~ 1¢ and
CSPI+1¢ ,using ¢ (the circular shift symbol). Circular lists exist in LISP where such
definitions could also be established easily. Even in FORTRANSQ g CSHIFT stafement has been
introduced and runs beautifully on the Connection Machine.

R = CSM1 R produces Q, L.e. the last but one celumn of the pariton matrix (this is a
parallel differential operation as shown above). The same application to
produces P i.e. the column to the left of ), etc. for ¢-1 iterations.

If the original sequence was degenerate the number of iterations becomes smaller.
Just stop when all bits in the same column are ¢ or 1 and fill the left columns with
0's in order to get a square matrix. The application of CSP1 instead of CSM1
would yield a completely different pariton: the direction of the shift, i.e. of the
spatial orientation (spin) is of primary importance. On the other hand, when the
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pariton is filled storing the first integral in the last row, the second integral in the
last-but-one row, etc. until the cth integral, i.e. the original sequence in the highest
raw, then this pariton is the image of the other in a horizontal mirror. So CSP1 is
the correct appication to retrieve the mirrored pariton from circular memory, the
spin of it being also reversed.

The pariton itself is highly asymmetric, unlike a magic square or an optical
hologram. We have not yet explored the properties of the diagonals, which on a
cylinder correspond to helices.
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Is the worms head a cogniton?

This procedure shows that the circle on the right contains all the information: it
resembles the toruses of the ferrite memory of early computers. We will call it a
COGNITON. Conversely the left column only conveys the information that the
first bit of the original sequence is either 0 or 1. In between the pariton contains
only fuzzy circles, i.e. with the correct intermediate coding for the sequence from
the first bit to the bit number matching the column position in the matrix.

The period of the left half of the pariton is half that of the whole (c) pariton and
the period of the left fourth of the pariton is one fourth of ¢ etc. up to the first
column in which all bits are the same and which has, of course, a period of 1. Even
if all the columns except the last but one of a pariton are destroyed it is always
possible to start from this remnant, Just one bit (the last one on the right) may be
wrong as one chooses arbitrarily between 0 and 1. The probability of reading
correctly the whole message when the last two columns are scratched or
corrupted is still high. One may get a mistake, a misspelling of the last character.
Anyway everything that has been said about the pariton has symmetric
properties. If one has taken the precaution to code an anti-pariton i.e. starting
from left to right, there will be significant redundancy.
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VECTOR

32-bit Pariton Matrix coding the 4-character word ‘STOP’

(In most computers in which the 128 ASCII characters are the FIRST half of the 256

ones in an 8-bit set.)

Parity Integral No.

1
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0100001111111 00101001002201001100

101000120¢012121001110112321
l1i¢006001000010C¢1110100101
lo000001211110010110001120

010001111000000212010111001F¢0

010
100
0o

L=l I |
- o O
i O
— O
Ll I |
o oo

(=)
(=]
—
(=]

]
i

0
1

[=}
(=}
o

—

01111010111113110¢01210100011

32

ocrTo010011010101000100111102010000
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COGNITON
circular memory

Note that in rows 8,16 and 24, ‘S’ is reproduced, { ‘ST’ in row 16).

The fractal character appears in many places (0 triangles). Note that the 32 bit Sierpinski

gasket would be 1 followed by 31 zeros.

HELIX TRANSFORM of ‘STOP’ (diagonal from left to right, bottom to top):

(1000110000001110001101100011110

COGNITON for word ‘STOP' (ATEMPORAL: with no origin and no end}:

01111000110011001110000100110000

The FIRST BIT is the LAST BIT of the first integral i.e. the PARITY of the bit conversion

of ‘STOP’ (matches row 32 in which 14 bits are 1).
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Sierpinski Gasket Matrix of 4-character word ‘STO

The helical properties of the pariton

In any pariton any item of the main diagonal also results from the combination by
# of the item on its left and on the item just above. Such a construct can be
deduced from rule 90 of of the theory of automata (see [Wolfram 1986]} by an
affine transform (cf. the theoretical discussion on the Sjerpinski gasket in [Langlet
1991]. This rule results from the properties of the Pascal triangle about the parity
of combinations. Wolfram’s rule is used e.g. in Barbé’s fractal model [Barbé 1988]
as well as in a more recent proposal in the field of artificial intelligence with two
orthogonal inputs for a neurene in a neural network simulation [Dubois 1990].

But the most interesting diagonal is not this one; it is the other one which runs
from the left bottom to the righ top (and would be the main diagonal in a pariton
filled topwards instead of downwards by successive integrals).

In any pariton, if any sequence I produces a dingonal D, a sequence equal to D produces a
diagonal which contains L.

So D will be named -1 from now on (no confusion can arise from the minus sign because
the pariton involves no arithmetic).

It mneans that ~1 is the helix inverse or helix transform of D.

(-f could be written I -1 by analogy with matrix algebra}.

As a corollary, any row of the matrix has its correspending helix inverse on the cylinder.

And the other diagonal D’ (the main diagonal in our setting) also has some
properties. If ] is the information the diagonal for I, taken as the information, is
not I. It will be necessary to iterate this regressive application many times (a
power of 2} in order to obtain I again.

So the properties of paritons permit a full decoding from arny helical path providing no bits have

changed in the selected direction.
There is a strong anisotropy between the two possible helix orientations: one of them provides
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from a pariton of any size an immediate transform capabilily but the other only has a very-long-
term transform capability.

Moreover, any labyrinthine walk from any row on the left to any row on the right, provided the
full path is known {e.g. 3 steps up, 2 steps right, 1 step down efc. just like walking in a ruined
city — briefly any “taxi run’, after the theory of automata) should allow the pariton to be
reconstructed with full integrity.

>> The pariton is a kind of:

easy to learn {(mastery of only one Boolean application is required).
secure (it has — or rather it is ~ an automatic parity check)
asymmelric (the consequence of monodirectional propagation).
discrete (by definition).

hologram-iike (at any scale without loss of precision).

MEMORY

r«<length matrix value;0io;boo;vec
[1] = show #\ scan cycle for boolean
f2] a of given length and walue
[3] Oic+0 ¢ r+(0,length)Po
[4] boo+({lengthf?) Tvalue
[5] +{{21boc)#value}/err ¢ vec+,value
[6] 11:boo+#\koo ¢ r+«ryboo
[7] vec+vec, 2iboo
[B] +{{ltvec)="1tvec)/0 ¢ =11
19] err:'length ', (¥length),' insufficient for ',¥valus

r+helix nums:0io;c;left;right
[1] » create nums half of helix transform table
[2] Oic+0 ¢ ec+"1
[3] r« 3 0 % 32 1 Pnums
[4] left+&{6P2)Tnums
I5] right« 32 6 PO
[6] 1l:=+(32=c+c+1l})tend
[7] » boolean of diagonal into ¢ row of right hand column
[8] right[c;1+d(0 0)&$H(6 E)+6 matrix nums|c)

[9] -11

[10)] end:r+' *,r,' *,¥left
[11] r+r, 3 0 ¥ 32 1 p2i8right
{12) rer,' ',7right

{The above functions may be used to create the table below - SMC]

Helix Tranform for all 6-bit configurations

N produces N’ N produces N’

000000 CO0OCODOGODO 32100000511106011
1600¢01 1000001 331000015021100120
2000010 30000131 34100601043 311000020
36000611 2000010 351000114951100071
4000100 5000101 361001005421101140
50001061 40060100 3710010155311 0111
§000110 6000110 3810011053110101
7000111 7000111 3910012115211010040
800106015001 111 461010006011110¢
9001001140021 110 41101001611121101
16 0010101206011 00 4210101 06323211111
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line (row) on the same cylinder.
This table also gives helix inverses for 2 and 4-sequences if one ignores the zeros

on the left.
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o
Up to 6 bits, the Helix inverse (or transform) of any sequernce is also a generating

2 PRODUCES 3 and 3 PRODUCES 2 (with the two righfmost bits); This couple is the

Sierpinski gasket generator (cf. [ Langlet 1991]).

The complement of the corresponding Matrix [10]
[r1]

is

[01]
{00]

When using conventional matrix algebra, e.g. to perturbate “invariant subspaces’ with a
supposed continucus variation of eigenvalues, if the leftmost zero of the second row
becomes EPSILON then difficulties appear: see [Stewart & Sun 1990] fer a full
mathematical exposition of the subject within the matrix perturbation theory. This
cannot happen with the discrete pariton theory.

Pariton Dynamics

1f one breaks the corners off the following discrete triangle what remains?

o 0
0 Q

0O 0 0O

The answer is:
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Knowing that the upper pattern generates the Sierpinski triangle by
autosimilarity, the lower pattern - a hexagon which looks like the structure of the
graphite crystal — will create, if we add intermediate points, a pattern of scaling
dodecagons. Our brain which tries to find contours everywhere, creating the
illusion of continuity, will ‘see’ circles. This construct will give a picture very close
to the famous problem invented by Apollonios of Perga (circa 200 BC) which
although a priori continuous is historically the first approach to fractals in plane
geometry, long before Cantor, von Koch, Julia, Sierpinski, Mandelbrot and
Menger. Let us add that the paradox of Achilles and the turtle can also be
considered as a fractal. Solitaire and many other games are fractal ancestors of the
cellular automata proposed by Conway and Wolfram.

A cylindrical pariton, seen from the distance along its axis looks like a circle,
though it is always a ‘power-of-2-gon’ without sides. If we consider it as a rotating
drum we can build a set of gear wheels. Then the pariton is able to deliver its
information (by electric or magnetic influence if we associate with the bits some
charges or spins) to many other cylinders: this is exactly what a laser printer does
(unfortunately producing only one copy at a time). Pixels or characters are also
processed this way by rotary printing presses when publishing books and
newspapers.

Several networks can be imagined which will tile the plane with circles and
transmit information to other circles at any scale without spending much energy:
see the recent study in [Herrmann 1990] about tectenics and turbulence, naturally
strongly connected to fractal geometry. Also consider Kolmogoroff's theory in
thermodynamics. Refer also to [Bergé 1988 & later] about Bénard cells in
convection.

There is a controversy in crystallography: many crystal structures which are
conventionally described by Wyckoff positions in Bravais lattices as in the
International Tables (Hahn 1983) may be better understood as superimposed
Jlayers which, up to a certain extent, look like the Herrmann model [Lima de Faria
1969]. See the examples of spinel and hodgkinsonite in [Langlet 1975]. Many
crystals are somehow Apollonian models in 3-D. What is the model of the
molecule of methane, the precursor of organisms (after Stanley Miller’s
experiment)?

To build such constructs (with inner as well as outer tangency) in 2D, 3D and in any
hyperspace of dimension N with combinations of N+1 hyperspheres you can try the fast
general method given in [Langlet 1979]. This was found using the power of Iverson
notation.
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Is external motion necessary to transmit information?

If the mechanism of propagation of the binary difference is permanent along the
generating lines of the drum, the answer is NO. Consider the following schematic
construct:

Take 3 fibres, neural columns, pipes or any other objects of more or less the same
shape. Suppose that one helix of the first fibre contains a sequence of information
D; then put the second fibre adjacent to the first one by the generating line which
contains -D, i.e. the inverse of the information on the first fibre. The neighbouring
generating line will contain the information NOT -D, i.e. the Boolean negation of
the inverse of D. Automatically one helix of the second fibre will contain -NOT -D
(i.e. D except for the first bit of the parity which remains reversed; but anyway
this content is not for the moment used). If a third fibre is put side by side along
the second, the same effect of an inverse operation will occur automatically: the
parity of the first bit also takes its original value. As a consequence one among the
helical paths of the third fibre should contain D.

In fact the choice of the adjacent generating line has little importance: if the
contacting generating line is randemly chosen on the first fibre it will contain one
of the integrals of the inverse of D. So if the contacting line is also randomly
chosen between the second and third fibre, it will also contain on the third fibre
one of the integrals of the inverse of D. And one of the helices of the first fibre has
to contain D. One can then add more fibres and clone information D at will, even
at various scales, using the above described spur-geared mechanism. The analogy
with the negative copy in photography or with matrices in the recording industry
is complete although here a single bit makes the difference between negative and
positive ‘prints’.

For any sequence of bits the length of which is a power of 2, if D is the helix inverse of 1,
the helix inverse of NOT D only differs from I by the parify of the first bit.

The best lightweight model to fllustrake this is a pack of cigarettes with 20 pieces (25 in Belgium)
on which it i3 possible to draw helices — it is easier on the cork of the filter, which moreover has
approximately the proportions of the regular pariton i.e. a length equal to circumference; one can
unfold it, draw a diagonal and stick it aguin around the cotton wool.

Several mountings are feasible. Let us replace the second fibre by a double-size
fibre {(a cigar — cigars are made rolling tobacco leaves diagonally so that helices are
visible: no more drawing is necessary!). This corresponds to a doubling of the
number of rows in the pariton matrix; one now sticks the last row before the first
row after continuing integration for 2¢ cycles instead of ¢. The cigar may then be
viewed as a double helix.
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In this case two opposite generating lines of the second fibre always contain the
same sequence and if the third fibre is in the same plane as the other two, thus
adjacent on the other side, then the original information I3 is present on the helix
of the third fibre which starts in the same plane; however the third fibre is rotated
by half a turn (180 degrees) with respect to the first one.

A glant second fibre would allow us to reproduce, on its periphery, a large
quantity of clones of the first fibre's information or to catenate several sequences
coming from several fibres, using symmeiry properties again to ensure
synchronism.

The cost of a pariton
The mass m of information within a sequence I is the mumber of ifs bits,

Each iteration (integration) costs m times the elementary quantum of cost
necessary to apply = i.e. XOR to two bits, store the result at the appropriate
address and progress by one step along the row (elementary scalar cycle cost).

But the cost of keeping the whole pariton in memory will also be proportional to
its size (it i5 not necessary to keep anything else), which is at the minimum if no 0-
filling on the left is done, ¢ times m. Then we must integrate ¢ times. The cost will
be the product of these factors.

However, at a given scale, when coding between m and ¢ bits i.e. objects which
have approximately the same length {m greater than ¢+ 2 and not greater than ¢),
or if ¢ is fixed so as to code also smaller sequences in larger paritons, all having the
same number of rows, we can take for the elementary unit cost the cost of one
complete iteration in one row i.e. the cost of #\ as a whole (elementary vector
cycle cost).

Then we shall have to spend mc2 o create a pariton of mass m.

Pariton and Order

Maxwell would have been fully satisfied to observe that the pariton does his
hypothetical demon’s work. A rapid glance at any pariton shows that the
organisation of information is ‘nil” on the left side and maximum on the right side
{the cyclic memory).

The binary integral mechanism is a self-associative aufo-organiser.

The pariton model may indeed be applied ‘as is’ to neural networks (see [Dubois
1990]), to image processing [Langlet 1991] without any computing, once the
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propagation of the difference is established within any system as the main, thus
wvilal, mechanism. Is the pariton a prototype for the computers of the next
generation?

What is Maxwell demon’s task?

To segregate molecules or extract consistent information from noise or to separate
isotopes involves the same concept: sorting, which indeed corresponds to the
most important algorithan that millions of computers perform every day
especially in financial applications or in decision making (strategy}. But sorting is
also the key to many problems frequently covered by graph theory, the end of
which is optimisation (see e.g. [Langlet 1989, 1990] about the Travelling Salesman
Problem, correlated also with circuit design, vision, routing, cutting and storing)
and by conventional expert systems. Maxwell’s demon is the best theoretical
expert ever invented by the human brain although not yet fully realised by human
technology. The pariton is a cheap model for it.

A huge side effect of the Maxwell demon outcome was the entropic paradox. It
implies that the pariton is highly related to thermodynamics and energy
conversion. There is no reason why what is true for information should be
different for molecules or other entities. The discussion is open and pending.

Pariton, Theoretical Chemistry and Morphogenesis

We shall not develop this point in detail here.. However it is worth noting that the
pariton model fits the premises, the remarks or the conclusions expressed by
many authors in these fields. In particular parity propagation tries to equalise
permanently any ‘donor-acceptor’ couple and the model respects the Lowdin
theorem, see [Reed 1988 p903 eq 7b].

We hope it may help specialists to simplify the increasing complexity of computer
simulations which, even when super computers are used, are still not able to explain
with sufficient accuracy the properties and the interactions of the large molecules which
are involved at all steps in biology and biochemistry. And perhaps they will then take
into account the fact that temporal cycles are important. For cells see e.g. [He 1991].

Symmetry and asymmetry are closely related to isotropy and anisotropy in
crystals and molecules. All organised structures which are observed in nature
respect the principle of the highest possible symmetry which is compatible with
the most balanced distribution of parities; electric charge is a parity problem, so is
relative size. Combining these last two parities optimally leads to many crystal
structures.But at a more macroscopic level than the atomic construction set itself,
‘parity equilibrium’ also leads to helical structures, which themselves have a
tendency to form secondary, then tertiary etc...larger helical structures or quasi-
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planar networks (see the 4-fold symmetry of duck skin, the plywood-like
assemblage of fibrillae) or even both at the same time {chicken embryo cornea,
coleopter endocuticle, coelacanth scale, after [Bouligand 1980] gen. ref.).
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Boolean Hexagonal Automata

by Angela Coxe and CIiff Reiter

Cellular automata are local rules that are used to evolve discrete arrangements of
cells. Perhaps the most famous cellular automaton is Conway’s Game of Life [2]. It
is based upon the iteration of simple rules on a rectangular lattice of Boolean
valued cells. Incredibly rich structures have been discovered and thereisa
growing literature of amazing facts about that automaton [4].

One-dimensional cellular automata are also known to have rich structure, even
when considering Boolean automata on size three neighbourhoods [7]. Wolfram’s
book, A New Kind of Science {71, suggests that simple automata are the principle
behind many forces, whether they be artistic, physical, or social, in the world.
Even without a grand view of automata, they are clearly related to important
techniques, such as local filters for image processing.

One intriguing automaton that Wolfram describes is defined on a hexagonal
lattice; its behavior has some features suggestive of a snowflake. A cell is either
frozen (1) or not (0); it stays the same at the next generation unless it is currently
unfrozen and exactly one of its neighbours is frozen, in which case it freezes. In
this note we will investigate cellular automata on hexagonal lattices and their
implementation in J. First we consider Wolfram’s snowflake automaton,

Wolfram’s Snowflake Automaton

A hexagonal lattice may be viewed as a collection of points arranged like the
circles in Figure 1. A hexagonal array of cells may be implemented via a
rectangular array where alternate rows are imagined to be offset by half a
position. In a rectangular arrangement of cells, the nearest neighbour
neighbourhoods consist of 3 by 3 blocks of cells. In Figure 1, the cell labelled 4
could be thought of as the centre of a 3 by 3 block of cells, which are labelled 0-9.
However, in the hexagonal view, the cell labelled 4 has six neighbours, 015763,
listed clockwise and shown in bold. We consider this hexagon to be a left
configuration in the 3 by 3 neighbourhood. On alternate rows, the hexagonal
neighbourhoods will alternate between left and right configurations. The
following 12 utilities implement the hexagonal automaton and allow us to view it.
We explain how the utilities work below.

pad=: ([:-$@]++:@[) {. ($€}+{) {. ]
rep=: [ # #"1
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hx_sh=:(e.&0 1@(4:]|i.@#)}."0 1])@:(2&rep)
lnbr=:(4% 0 { 5 7 &6 3)&a{e@,
robr=:{4 1 2 5 8 7 3)&{@,

cen=: {,
nnbr=: +/@:}.
Lhxauto=: (1: = nnbr)*1i: @.cen

perext2=: ({:,],{.y"1@:({:,7,{.)

perext2e=: ({:,],{.)"1@:(J,2&{.)

hhxa=: 1 (2t ,:3 3)&(lhxauto®:u. ;._3)"'

hxauto=: [: ,/ tnbr hhxa®:perext2 ,:"1 rnbr hhxa @:perext2e

First, pad allows us to create initial configurations. Thus, the following gives a
simple configuration with a single initial frozen speck.

2 pad 3=i.,2 2

00000
000000
000000O0
000100
000000
00600O00O

If we iterate the automaton twice, we see the following. However, the symmetry is
hard to see.

hxautoa:(2) 2 pad 3=i.2 2
0

oo QoC
DO~ 000
[l = i o ]
OO0
el

[=N= T e el =

By doubling the number of pixels (imagine 2 by 2 blocks to be a cell) and rotating
alternate pairs of rows by one, the hexagonal symmetry becomes reasonably
apparent. However, it is still easier to see the symmetry in the figures.

hx_sh hxautos:(2) 2 pad 3=i.,2 2

Qoo0o00CO0O0CO0OO0CO0CO0QO
000000000 O0DO0O
000011001100
00011001100
000001111000
006001111000
cef111111111
0011118 4f 11111
00000t LI11000
6co0oo0go00cfi{ti1000
ooo001t1001100
0000ttt o001100
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The centre and left neighbourhood is produced from a 3by 3 cell via Lnbr; the
right-hand version is produced by rnbr. We consider the resulting list of 7
numbers to be the hexagonal neighbourhood. The centre and number of
neighbours (with value 1) of a hexagonal neighbourhood are given by cen and
nnbr. The heart of the automaton is simple to describe. Recall that frozen
corresponds to 1. Thus, the value of a cell only changes value when it is currently
0 but has exactly one neighbour with value 1. On a hexagonal neighbourhood,
Lhxaute=:(1: = nnbr) 1:@.cen gives 1 if the centre is 1; otherwise the
result is the result of the test of whether there is exactly one neighbour, which
completely describes the desired automaton. Now these need to be put together
on all neighbourhoods (3 by 3 blocks of cells in the rectangular view). The key
idea is all 3 by 3 neighbourhoods are selected, and the local automaton is applied.
The adverb hhxa (half hexagonal automaton) accomplishes that on either the left
or right neighbourhoods; the adverb argument is accordingly either Lnbr or
rnbr. Notice that cut _3 with a left argument of (1 2,:3 3) is perfect for
getting the 3 by 3 tesselations offset by 1 along one axis and 2 along the other. The
final automaton, hxauto, applies the periodic extension appropriate to each axis,
applies the local automaton and then the results are intertwined.

Figures 2 and 3 show iterations 107 and 127 on an initial configuration with a
single initial point. While there is some structured growth at iteration 107, the
growth fills in on iteration 127. This is true near other powers of two, hence the
structures we see are typical for this automaton.

Make a Movie

We can create an animation of the evolution of this automaton using the image3
addon [6]. The following function may be used to create 128 frames of the
evolution; the subsequent lines illustrate how that may be done and then be
assembled into a movie. The result may be viewed at [3].

load 'addons\image3\prevare.ijs'

mk_hxauto_fseg=:4 : 0
wb=.255,:0 0 O NB. palette
b=.x. pad 0=i.2 2
for_k. i. x. do.
(wb {~ hx_sh b) write_image y.,{nfmt k),"'.png’
b=. hxauto b
ehd.
X.

)
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128 mk_hxauto_fseq 'temp\sf_qguto’
fns=:'sf_auto*x.png' files_in '"temp\'
12 fseq_to_png_mov fns;'temp\sf_auto.mov'

The movie shows that while the automata exhibits beautiful growth; it also
confirms our remark that only limited types of behaviour appear.

Snowflakes

Bentley and Humphreys [1] took thousands of photographs of snowflakes and ice
crystals. Figure 4 shows four examples which give a glimpse of the diversity of
snowflakes. See [5] for a wonderful discussion of snowflake growth. We see that
real snowflakes have a far more diverse structure than seen in Wolfram's
automaton. In the next section we briefly investigate other automata on a’
hexagonal lattice that maintain the symmetry of a hexagon.

Other Hexagonal Automata

The symmetries of the hexagon (which is the dihedral group denoted D) are the
six-fold rotations along with reflections through opposite vertices. Our convention
is to use a list of the centre and then 6 neighbours to represent a hexagonal
neighbourhood. Thus, the rotations of the hexagon correspond to rotation of the
last 6 elements and the mirror symmetry corresponds to reversal of those
elements. Thus, we can apply all the symmetries to a list of length six via dé,
which is defined below.

dé=: [:,/({i.6)"_ |."0 _ 1)*t@:(,:].})
d6 'abcef'

abcef

beefa

cefab

efabc

fabce

abcef

fechba

ecbaf

cbafe

bafec

afecb

fecba

Then all the Boolean values possible on the 6 neighbours may be classified into 13
classes by using “key” where the first element from the ordered application of dé
marks the class.
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Four of the classes are shown below,

lel=:({.@:(/:~)@:d6"1 </, 1) #:7.206

Fmmm————— s e ——————— 4 o mmmmmm———— o ——— +
lcooo00l0O0O0DO0OCGTE] lI001001/001011]
! l[cocootolio1o0o010j001101]
] joococtool jto0100l0oto01 1]
[ oot 00O | 101011 0]
| lot o000 | 01100 1]
| It ooooaal | 101104 0j
| | || 110010 1]
| | | ! it 00110l
| | [ It 0100 1]
| | [ 11 01100
| | | 111001 0l
| | | [t 10100
A ———— e —— Fommmm = + femmmm—————— o ———— +

The following gives the class number (from i . 13) of each of the 64 classes.
déclé=:{:"1 /:~ 3(i.13),"1~&.> cl

Since each class appears with a centre value of ( and 1, there are 26 Boolean values
to be specified in order to specify an automaton with the symmetry of a hexagon.

The function rul e, defined below, allows us to associate a number with those 26
Boolean values. The adverb hxsymmauto creates a function that Iooks up the
value from the rule of the appropriate class for the input neighbourhood. Then we
need only change the local automaton, Lhxauto, and we can apply constructions
as in the earlier section.

rule=: (26#2)&#:

rule 32824527
ot111te100t104110041001111

hxsymmauto=: 1 : '{&m.@: ({&(déclb,13+dbclb))@:8.’

Lhxauto=: {rule 32824527) hxsymmauto

Figures 5-7 show the result of rules 25629998, 27541687 and 32824527 at iteration
127.

Animations of the evolution of these automata appear on [3]. These exhibit
intricate, fairly solid and ferny behaviours.
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With further experimentation, we see that nontrivial Boolean automata of this
type seem to have a hexagonal frame after 127 iterations. This is not surprising
given the fact that in order to be physical, we should probably require that 0
neighbourhoods remain 0. Moreover, the initial configuration involves only one
other configuration that could allow growth, namely, a 0 cell with exactly one
neighbour. If growth is to occur, that configuration must become 1. That is exactly
the Wolfram rule that allows change. Hence, that rule tends to create an envelope
of the behaviours that occur.

The automata we have studied do not exhibit the same behaviours seen in
ordinary snowflakes. However, these automata have very rich behaviours. We
have also seen that they are readily implemented in ] and easily presented with an
animation.
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Figure 1. A hexagonal arrangement of cells with one rectangular
neighbourhood, with cells numbered 0-8, and the corresponding
hexagonal neighbourhood, with cells in bold.

Figure 2. Iteration 107 of Wolfram’s snowflake automaton.
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Figure 3. Iteration 127 of Wolfram's snowflake automaton.

Figure 4. Four of Bentley and Humphreys’ snowflakes.,
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Figure 5. Automaton with Figure 6. Automaton with
hexagonal symmetry (rule hexagonal symmetry (rule
25629998). 27541687).

Figure 7. Automaton with hexagonal symmetry (rule 32824527).

121



VECTOR Vol.19 No.3

Provisional Unicode Reference
proposed by Adrian Smith

Background

Before you can type APL code into Notepad, you really need a decent (probably
fixed pitch) font which includes the APL symbols. Accordingly, T have remapped
{(and augmented) my APLSans font and created something called

APL385 Unicode. This is supposed to have everything in every 0AV of every
APL ever seen on the planet, including NARS and anything else anyone might
ever write about in Vector. It will soon be available on the Vector website and will
be freely re-distributable.

For reference, here is everything that the font currently has, everything that is in
the Unicode APL section that it does not have {(you will see why) with appropriate
comments where there is scope for disagreement.

If Imissed anything, let me know and I may add itin.

Otld Unicode HNew Description

Font Hex Font and Notes on Usage
! 0021 ! Factorial

* 002A * Power (A11 APLs)

+ 0028 + Plus

- 002D - Minus

/ 002F / Compress

< 003C < tessthan

= 003D = Equal

> 003E > Morethan

? 003F ? Random

\ 005C \ Expand

A 005E A Logical AND

| 007¢C | Remainder

~ 007E ~ Without (APL2 and latest Dyalog)
" 00AS8 - Each

B 00AF - Negative

% 00D7 x Multiply

+ 00F7 + Divide
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The “Arrows” subset

- 2190 + Assign

t 2191 t Take

- 2192 -+ Goto

} 2193 + Drop

The “Mathematical Operators” subset

A 2206 A Delta

v 2207 v Del (Dfns = self)

€ 220A € Membership

° 2218 o Jot {outer product/compose)

v 2228 v Logical OR

n 2229 n Intersect (please implement!!)

u 222A v Nub/Union (ditta)

. 2235 N Paw = Dieresis-dot {APL2)

~ 223C ~ Tilde (alternative to ASCII)

# 2260 2 Not equal to

= 2261 E Match

# 2262 £ Notmatch (Dyalog only)

< 2264 < Lessthan or Equal

z 2265 2 Greater or Equal

e 2282 e Enclose

> 2283 2 Disclose/Pick

2] 2296 e Rotate on first axis

- 22A2 - Right tack {unused except Sharp}
“ 22A3 - Left tack (unused except Sharp)
T 22A4 T Encode

1 22A5 1 Oecode

o 22Ck% ) Diamond (APL2 and latest Dyalog)

The “Miscellaneous Technical” subset

[ 2308 ) Max

L 230A { Min

I 2336 I I-Beam {AP
0 2337 1] Squad (APL
B 2339 5] Domino

Oe 2338 3]

¢ 233D b Reverse
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# 233F + Slashbar

X 2340 X Slopebar

[N} 2342 N Sandwich (APL2, APL*PLUS/PC 17)
0- 2347 H Quad-Left (APL.68000)

433 2348 B Quad-Right (APL.68000)

§ 2349 § Transpose

4 234B A GradeUp

& 234E & Execute

Ot 2350 i Quad-Up (APL.68000)

¥ 2352 ¥ GradeDown

F 2355 7 Format

0+ 2357 1] Quad-Down (APL.68000)

A 2359 A DeltaUnderbar

A 235D A Lamp

fi 235E ] QuoteQuad

® 235F @ Log

T 2361 T Snout (PLUS/PC 170 unused)

v 2362 ¥ Frog {PLUS/PC 171, NARS Dual}
x" 2363 ¥ Sourpuss (NARS Power)

B 2364 3 Hoot = Rank (Sharp APL only)
o 2365 o Holler (APL*PLUS/PC 228 unused)
= 2368 = Frown = Commute (NARS, Dvalog)
5 236A T CommaBar {catenate first)

¥ 2368 7 DelTitde {Lock function)

) 236C 8 Zilde (constant (10)})

» 2371 » APL Nor (watch for 228D also)
~ 2372 ~ APL Nand (watch for 228C also)
! 2373 1 Iota (NOT the Greek char)

p 2374 p Rho (ditto)

w 2375 w Omega (Dfns and NARS DDef)

I3 2377 £ Find

1_ 2378 1 Iota-underbar (APL2 oniy)

a 237A o Alpha (DFns and NARS DDef}

a 2395 ] Quad (in recent Unicode spec)

The “Geometric Shapes” subset

O 25AF 0 Quad (in Arial Unicode MS)
¢ 25CA o Diamond (Dyalog 10 - now moved)
o 25CB o Circte (Pi times ...)
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Oddballs in the “Miscellaneous Technical” section

None of these are in "APLL385 Unicode" as | have never seen them used.

0= 2338 Quad-equal

e 233A Quad-diamond

[o 233C Quad-circle

oe 233E Circle-jot

a/ 2341 Quad-slash

O« 2343 Quad-lessthan

- 2344 Quad-greaterthan
-l 2345 Left vane

-+ 2346 Right vane

1_ 234A Decode-underbar
v 234C Quad-0OR

fa 234D Quad-Delita

1 234F Upwards vane

T 2351 Encode-overbar
[~ 2353 Quad-AND

av 2354 Quad-Del

T 2356 Downwards vane
' 2358 Quote-underbar
o_ 235A Diamond-underbar
a_ 2358 Jot-underbar

o_ 235C Circle-underbar
: 2360 Quad-colon

v| 2366 DownShoe-style
c| 2367 LeftShoe-style
> 2369 GreaterThan-dieresis
|~ 236D Stile-Tilde

S 236E Semicolon-underbar
(= 236F Quad-notEqual

g? 2370 Quad-Question

a_ 2376 Alpha-underbar
w_ 2379 Omega-underbar
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Box-drawing characters (shown at 16/16)
Only the single/double boxes and blocks are included.

These must be set with no leading to join up vertically. The shaded blocks are best
avoided these days, but APL2 has them.

Other Odds and Ends

These are in the APL2 product, 50 just for completeness, here they are.

Del 007F a House (for APL2 use only)

Peseta 20A7 B Peseta (also in APL2)

Cyrillic (basic alphabet only)
ABBTAEX33NNKIIMHOTTPCTY & XLIMWILIbHIb 3108
a6BrAEX3MAKIMHONPCTY(MX LYWL bbb 3105

Comments welcome on the quality of the glyphs. All T have to go on is a splendid

Yaitkoscknii record that Sasha gave me in Toronto.

Greek (in the style of Frutiger Linotype)
ABIFAEZHOIKAMN=OMPZTY®XWQ
apydeldnOi1kApuvEonpcoTugxww

I believe that with the released version of PocketAPL, Dyadic and APL2 are now
fully in-line with the mappings. Also IBM will include a ‘clip as Unicode’ option
in the next update, which should allow reliable copy-paste between two of the
major vendors. Maybe APL2000 and MicroAPL would like to follow this lead!
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TECHNICAL SECTION

This section of VECTOR is aimed principally at those of our readers who already
know APL. It will contain items to interest people with differing degrees of
fluency in APL.

Contents
Technical Correspondence 128
Rain-graphs to PowerPoint-land via OLE Jouko Kangasniemi 130
At Play with }: Beware Scholes! Gene McDonnelt 137
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TECHNICAL
CORRESPONDENCE

From: John R Clark 2nd December 2002

Been playing around with Dynamic Functions in Dyalog APL and the Nim
arithmetic functions listed in VECTOR 19:1 pages 108 — 118. After reading the
article by Eugene MeDonald and the quoted letter of Professor Richard Guy, 1
realized the the methods for handling cases where 8 is a multiplican is far far too
complicated. The nice thing about APL is you can make mathematics very simple,
provided of course you think the APL way. For Nim you start by representing the
values in terms of powers of 2.

For addition you actually represent the values in base 2 and then do a 2 base of
the #/ of the values. Tis trivial. For multiplication you distribute the values of one
with the other then multiply the pairs taking into account the exceptions from
regular multiplication for 0, 1, 8, and the squares of 2 and 4. The functions for
building these tables are:

VCODES~{ R 8 factors into % and 2 just regroup
[11 B (B 8) (8 4) or (8 2) are only passible
[2] =fw:MULT DIST(MULT 4 &), (MULT 2 2) A (8 B) case
[3] bew:MULT DIST(MULT % 4),2 A (8 4) case
{4] 2€wsMULT"DIST{MULT 2 2),4 A (B 2) case
(5] }
v
IDIST={
[1] a beuw A Split multiplicans
[2] a~{(2 2 2 2ra)/8 &% 2 1),(a=0}/0 @A Convert a
[3] b~((2 2 2 27b)/8 & 2 1),{b=0}/0 @A Convert b
[4] ,ac.,b R distribute pairs
[5] }
v
TMULT+{
{11 Oew:0 R zero multiplican case
[2] lewsxfu A identity case
(3] Bew:CODEB w R handle 8 as multiplican
[&] =/utl.Sxto0 A square of 2 or b4 case
(5] xfu A regular multiply case
(6] }
v
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INAD{ R Nim Addition
[1] R 0,¢% handles
[2] 20#/(2 2222 2)710,4%u
[3] }

v

HMX+{NAD MULT 'DIST u}

Addition table:

NAD “(0,115)=.,0,115
0t 2 3 4 5 6 7 8
1 03 2 5 4% 7 & 9
2 3 01 6 7 4 510
3 2 1 0 7 &6 5 %11
% 5 6 7 0 L 2 312
§ % 7 6 1 ¢ 3 213
6 7 4 5 2 3 0 114
7 6 5 % 3 2 1 015
8 9 10 i1 12 13 1% {5 0O
¢ 8 11 10 13 1215 1y
10 11 8 9 14 15 12 3
11 10 9 B 15 1% 13 £2

15 14 13 12 11 10 9 B

Multiplication table:
NMX"(0,115)%,,0,115
¢ 00 0 0 0 0 0 ¢
0 {2 3 4+ 5 6 7 8
c 2 3 1 81011 9 12
C 3 1 21215 13 1% 4
0 & 812 & 2 14 10 i1
0 51015 2 7 B8 13 3
0 6111314 8 5 3 7
¢ 7 914 1013 3 4 18
¢ 8 42 4% 11 3 7 156 13
0 914 715 &€ 1 8 6§
gicis 5 3 912 o6 1
01113 6 71210 1 9
612 4 B13 1 9 5 &
013 611 9 4 15 2 1k
01+ 7 9 511 2 12 10
015 510 1 14 4 11 2

oy

oy

i

-
WF WO =R~ F OO

[y

- - -~

—-
~NWwERNFF A CNMYO WU oo

single values and nested values

oy

w0
-
.
N QN WwFRU £ O Wwo

-~
-
-

-
b
NOONN D WD FEND

-

3]
~
[

o

= O W FE o e

- [ [ b [
VoM@ dwnN = oo

[

QRN WF o] ®O

Multiplication is interesting, not only is it communicative, associative, but +/ and
+# yields the same set of values. The 1 1% has all the values as each row except

the first.
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Rain-graphs to PowerPoint-land via OLE
by Jouko Kangasniemi (jouko kangasniemi@;ti.fi)

This is a brief story of APL-PowerPoint co-operation. PowerPoint has nearly a
monopoly in the presentation application-market. One has to use it more or less
by force. The same phenomena can be recognised in the word processor market
and in the spreadsheet market.

Presentations with business graphics are often shown by PowerPoint. If you
already have excellent tools like APL & RainPro and you mainly deal with PDFs,
the graph side of your life is already covered quite well. PP is not interesting to
someone who can do Rain. But still you occasionally have to deliver stat
information in PP format.

So what should I do? Should all the beautiful linecharts with nice thick lines to be
done again. PP graphics is actually the same MsGraph as in Excel and you can not
do anything special with it. It is even a bit trickier to use than Excel. At least for
me. Is there a way to get the beautiful Rain-graphs directly to Mickeysoft-world
with a minimal amount of tears? With no need to invent the same things again
and being forced to maintain two versions of the same thing?

If you can't invent, copy! So why don’t I make a metafile of the image and copy it
to clipboard and then paste it to PowerPoint? Not a bad idea. One can move one
chart manually, but if the copy-paste is frequent, some sort of automation is in
demand. OLE-automation is the answer here. The technique is very similar to
Excel’s and Word’s OLE-interfaces, but the terms are naturally a bit different. So
this rehearsal is about how to make PP dance, or at least walk slowly, through
OLE from Dyalog APL.

Beginning is easy in this case. Lel’s make a chart. Load Rain and write a bit of
code, (“Otsikko” is head in Finnish for those who wonder...}

ch.Set('Head' 'Otsikko')
ch.Bar t10
PG+~ch.Close

Variable PG can be copied to clipboard with the function Clip that comes with
Rain.

#.PostScrp.Clip PG
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So we are halfway home, or what? We have done the graph and it’s sitting
waiting at the clipboard. Unfortunately there is still lot to do and we must dive
into the inner parts of PowerPoint.

First we have to start the damn thing. Write
p<'PP'OWC'Otleclient' ‘Powerpoint.Application'
and it has to be made visible
p OWS'visible' 1

As a technical detail I should mention that1 use Dyalog APL version 8.2. That is
why I still use objects the old way. Version 9 introduced the dot-syntax, but
somehow this traditional way is still more familiar.

Adventures in the OLE-land are often based on wild guess, trial and error and
lots of lost time, at least in my case. But of course you get aid by asking properties
and methods of the functions

'PP' QWG 'Proplist"’

Type Active HWND Visible WindowState Height Width Top Left VBE A
ddIns Creator ActivePrinter OperatingSystem Version Build FileF
ind FileSearch Assistant Caption Name Path CommandBars SiideSh

owWindows ActivePresentation ActiveWindow Dialogs Windows Presen

tations ClassName Event Data Handle ClassID KeepOnClase Method
List VerbList Typelist HelpFile LastError Locale AutoBrowse In
stanceMode Childlist EventlList Proplist

From this piece of text we can guess that the word “Presentations” might be
useful. A good way to speed up the beating of the OLE-objects is also to search for
OLE tips from the internet’s dark Visual Basic section and to try them the APL-
way. It saves time,

The wonders of objects can also be investigated with the excellent Dyalog resource
tool, that gives us the objects and methods of those OLE plums. For example, from
inside the “slides” object we find the following:
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xploring Dislazasiyotllaispowerpolnt L#.PE.pres.act.slides 1oy %
] B Edt Yew Took
]ma;.xcxz&' E'“eldlm@l
Pxert Copy Delels Find  Props Large Smad  List { Deted Sze Data  Type
Hamespace Tree =~ _!iContents of #.PP. pres. uct.slides .
(2Eme Name i o | Tupe |
S EEPP E_‘Index Funct ion
i B @ pres ¥ _NewEnum Uariable
B (=] act A rdd Function
: Y51 ixies] i@ﬂddﬁef Function
# & 0SE | ¥lApplication Uarishle
I ¥ Count Uariable
PEF irdByslidelD Function
F]GetDsOfNames Function
ElGetTupelnfo Funrction
MiGetTypelnfoCount Function
| B I nsertFronf e Function |
| &1 nvoke Function |
1B iten Function
Oyparent Uar fable
1#|pastie Function |
; 1#|Querul nterface function |
&) Range Function
ZlRelease Functien
18 chyects)_12Mb (13338284 bes]fisa. " [Urkrown bykos med B bytes sefecled nGbalSeops 2

If you press the right button of the mouse you get a menu. “Properties” gives you
useful information related to objects and methods and how to use them.
Especially the “Calling Information”-tab is often rewarding,.

13 Expioring DisDatasTuotilatspoverpaint [8.PP.pres.act. shdes] N
2| | ] ﬁl Bl @I
: Detalls J; Name’ Sz Datw Type
Contents m“ 8. PP presaact s}mes
4 Name .. A - | type
| Paameter I Type | > E - ndax Func
VEHenk T ETR G Y1, FOCLASS 1) _HewErum Uari]
11 e o ‘ Fun,
K a
|1,i Laptut FplSiktaLayout ﬂﬁifi [rename ; E::'f
: . : th b
g ﬂc{gﬂf‘iiw—.k . Var
HIF i ER Func
G:;k“ Copy : Func
e Move
4 N e
erh Furd... Fune
EEH Pf_d”@‘ S Func
11l Beirech Now : Furc
Epid GotoSeston Space , Uari
i e : HEPE SetSestun spave, Func:
I3 gQuerglnterface Func
o Range Func
i Showe P i &E}Release Func:
i oh | " Perwuts | e [l
TS T T (T 7 O DT T o mlmwﬁ@ﬂﬁwsw
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And we are lucky, Show Fanction Help-button gives us a good Microsoft help
topic. Usually the help does not help at all, only makes one angry, but after a
while something useful is bound to be found (Again some Finnish below).

'  Microsoft Powerpoint Visual Basic ' [ (Ol ]

it Tiedoslo - Muckkaa  Kifjanmerkki  Aseluksst : Obje
Dhieenafr':eel! fTakaIsin | Agetukset I

Add-menetelma

bt '

Lisaa objektin kokoelmaan, Yalitsemalta jonkin
seuraavista objekteista saat yksityiskohtaisen kuvauksen
kyseisen objektin Add-menetelmasts.

Adding
ColorSchemes
ExtraCalars
HamedSlideShows
Presentations
PrintRanyes
Slides

TahStops

Tays

Back to the subject. Now that we have the program running, we need a
presentation. It can be done with the presentations-object. Let’s say

pres«'PP.pres'[IWC PP.Presentations
and then the “Add” method

3 ONQ pres'Add', or PP.pres.Add 1

which gives us an empty presentation with no slides at all. We must get those
next. The journey that continues towards a slide has to be done with active
presentation. Let's define

act+(pres,'.,act')OWC PP.ActivePresentation
A “Slides”-object can be created as a child of the presentation:

slid+=(act,'.slides ' })WC{zact,"'.S51ides")
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So here we are, ready to add the slide with the “Add”-command
3 ONQ s1id'add’ 1 'pptayoutBlank’

“One” is the position of the new slide and pplayoutBlank is the type of the new
slide. Just an empty slide. There are around dozen different slide types. A single
presentation can contain several slides. The number of these can be queried:

(pres,'.act.slides')[WG'Count'
1

If we want the new slide to be the last one, we can call it Count+1 of course.

We must paste the metafile from the clipboard through the current active
window. Let’s ask who is active at the moment

actv+{pres,'.acty')[JWC PP.ActiveWindow

View-object is the thing that is next in demand in order to do get the chart from
the clipboard

viewe{pres,'.actv.vi')[WC(eactv, . View')
and finally we say “Paste” and bang we have a PP chart
3 ONQ view'Paste’

Place and size of the itage can be altered with OLE and animations etc. can be
added to make the owner of the presentation happy and to make the audience
suffer.

An image can also be added from a file, There we need object "Shapes", and it has
amethod called "AddPicture” that does the trick. The clipboard way is faster and
easier.

The show can be started automatically. To do that, we need an object called
“Slideshowsettings”.

sis«<'PP.pres.act.sls'[QWC PP.pres.act.51ideShowSettings
And the show can goon...
3 ONQ s1s‘Run'

It is best to save the presentation with SaveAs-method. With it you do not have to
care if there already is a file with the same name.

3 [ONQ =zct 'SaveAs' 'd:\datal\esitykset\koe'
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The presentation is closed with the Close-method.
3 [NQ act 'Close’
and it can be reopened
3 ONQ pres 'Open' 'd:\data\esitykset\koe.ppt'

To make PowerPoint go away the Quit command is not enough. All the
presentations must be closed, then Quit and then we must delete the 'PP-
namespace.

3[0NQ p 'Quit' o [lex p

As a conclusion it can be mentioned that this simple operation took a considerable
amount of time doing it the first time. It pays to save frequently because Dyalog
tends to crash occasionally with OLE trial-and-error development. All the useful
objects and methods that are found must be documented right away. And I
should have studied the PP object model at the beginning, not after several hours
of trial and error. On the other hand now it is a bit clearer to me. There are lots of
possibilities in what can be done with PP and OLE. If someone has already gone
further please let me know. And here is proof that it works:

Ty ———Tr— T

wrmmmﬁmmym&1wmﬂmﬂm
llceR{@vlimad] -m|t€'

T T T
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What About Dyalog 97
by the Editor (stf@apl.it)

I admit it: after all the time since Dyalog 9 was released, I fail to see what is so
exciting about using all those quotes when dealing with OLE Automation. The
developers at Dyadic have done an excellent job to simplify the interaction
between APL and an application like Microsoft PowerPoint. Therefore here’s my
quick rephrasing of Jouko’s snippets, in modern syntax.

ch.S%et 'Head' 'Testa' ma "Testa" is of course Italian for "Head”
ch.Bar 110

PG+ch.Close

#.PostScrp.Clip PG A Nothing new this far

‘PP’ [wc 'OteClient' ‘Powerpoint.Application’

PP.Visible~l A Let there be light!
pres+PP.Presentations.Add 1 A a new Presentation
pres,51ides.Add 1 PP.pplayoutBlank A a new Slide

PP.ActiveWindow.ViewType+PP.ppViewNormal A to prepare for Paste
PP.ActiveWindow.View.Paste A Paste the Rain-generated picture
pres.SlideShowSettings.Run & Run the slideshow

pres.SaveAs 'd:\datal\esitykset\koe' @A Save the new presentation
pres.Close A Close it

lerase pres

PP.Presentations.Open'd:\data\esitykset\koe' a Reload it

PP.Presentations.{Item 1).Close r Close it again
PP.Quit A That's all folks!
Yerase PP

In other words, thark you John!
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At Play With J: Beware Scholes!

by Eugene McDonnell

Beware Scholes!

This article is about a ] version of the Black-Scholes formulas, the brainchild of
Myron Scholes and the late Fischer Black. The document:

http:/ /bradley bradley.edu/~arr/bsm/pg04.html

gives a lot of information on the formula and its creators (which won the
surviving creator the Nobel Prize in economics in 1997), and if you want to find
out more about Black and Scholes or the theory behind their formula, I
recommend it.

A call is an option to buy a stipulated amount of stock at a specified time and price,
and a put is an option to sell ditto. A person might acquire a call option who
expects the price of the asset to rise. The Black-Scholes formulas enable the seller
of the option to determine quite accurately what price to charge for such options.

Here are the formulas in conventional mathematical notation:
C=SN(d,)- Xe""TIN(d,)
P = Xe"""N(—d,) - SN{—d,)

p IS/ Ky+(r+v? /2)T
' vT
dy =dy —(vﬁ)

C = Theoretical Call Premium S = Current Stock Price

P = Theoretical Put Premium X = Option Strike Price

r = Risk-Free Interest Rate v = volatility, or Standard Deviation of Asset Price
T = Time in years until strike date

N = Cumulative Standard Normal Distribution

In = Natural Logarithm

Many different programming languages have been used to write programs for
these formulas. The document:

http:/ /home.online.no/ ~espehaug/SayBlackScholes.htm!
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contains a couple of dozen of these programs, written in these languages:

C# O'Caml
C++ Pascal
Fortran Perl
Haskell PHP
HP48 Python
Ieon Real Basic
IDL Rebol
JAVA Scheme
JavaScript S-Plus

X Squeak
Maple Transact SQL
Mathematica VBA
Matlab

The programs are in one of two forms, both adhering closely to the original
mathematical formulas shown above. Some have separate programs for calls and
puts; some exploit the family resemblance of calls and puts and so write just one
general program that requires an additional parameter to indicate whether a
solution for a call or a put is desired. Here is a typical general program, this one

written in C-++:

Double BlackScholes{char CallPutFlag, double 8, X, T, r, V)

{
double d1, 42

di={log(5/X)+{r+v*v/2)*T) / (vrsgqrt (T} ) ;
d2=dl-v*sqrt{T};

if {CallPutFlag) == ‘'c’
return § * CND(d1l)-X * exp(-r+*T)*CND{d2)
elgeif {CallPutFlag == 'p')

return ¥ * exp{-r * T} * CND(-d2) - & * CND{-dl});

}

This program includes as its first argument the letter ‘¢’ for a call option, and ‘p’
for a put option, and then discriminates between the two by an if/elseif control
structure. Otherwise, it follows the Black-Scholes formulas closely. The entry

includes a long separate program for the required cumulative normal distribution
function, as do many of the other entries.

At present the document has no contribution written in J (or APL, for that matter).
The rest of this paper describes the evolution of ] programs for the Black-Scholes
formulas. Five different people made transformations of the formulas that ended
in a ] version radically different from all the others.
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My attention was first called to this subject by a message from Hu Zhe to the
Forum that uses separate functions for call and put.

load 'c:\j406\system\packages\stats\statdist.ijs"
end =: 3 ¢ ‘normalprob 0, 1,__,v.'

dl =: 3 : 0

'SKTrov' s, vy,
((ASEXI+(r+—1xey)=xTIR(v*%:T)
)

d2 =: 3 : 0

'S KT rvwv' =0 vy,

((A SEX)+(r==2xsy)*T)L(vx%:T)
)

BLackSchoLesCaLL =: 3 : 0

'S X T rv' =,

(S*end d1 y,) - (X*(A r*T)*cnd d2 y.)
)

BLuckSchoLesPut =: 3 : 0

'S X Trvv' =, vy,

(X*(a-r*T)xcnd -d2 y.) - (S*cnd -d1 y.)
)

These are reasonably concise and straightforward. They show what was to be
expected: that J, as well as any other programming language, can translate the
mathematical notation directly into computer programs. Notice that he loads a ]
library function for the cumulative normal distribution.

Shortly after this appeared, Oleg Kobchenko sent the following version, a single
function for both calls and puts, that incorporates d1 and d2:

BchkSchoLes= k : 0

'SX T orv' o=,

di=. ((ln S%X)+(r+— *:v)*T)%(v * sqrt T)

d2=. dl - v % sqrt T

{5, X x exp-r*T) (-/ . » cnd)&{-~:x.) (di, d2)
)

The lines forming d1 and d2 are like those in the C++ program. The last line is an
instance of array thinking. They exploit the similarity of the call and put functions.
The put option definition can be rewritten.
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Here are the call and put options, with put in its new form.

[
p

(s*xend{ d1))}-((x*exp-rxt)*cnd{ d2))
: ~(sxcnd{-d1))}-((x*exp-r*xt)*cnd{-d2))

This shows that p differs from ¢ solely in the use of negation of d1 and d2, and in
negating the overall result. Kobchenko exploits this by rearranging things so that
a left argument of 0 or 1 discriminates call and put, respectively,

More abstractly, the last line of his function can be written as:

a ({(bcl&d) e

(d a}(b c){d e}

(d a) b (c{d e))

(d a }b {c (d e 3)
(-A:x. 3 (S, X*a=r*T)(-/ . *) {cnd(-a:x.)}{d1,d2))

This shows the conditional negation of the left and right hand sides, the
application of cnd to the right hand side, and the difference of the product, so that
for a call we would have:

¢ =: [ s,xxexp-r=t) -/ . * cnd{ di,d2)
and for a put we would have:
c =: (-s,x=exp~rxt} -/ . * cnd{-d1,d2)}

At the same time that Kobchenko was working on his array approach, I had been
working on the other main part of the program, the formation of d1 and d2. 1
wrote down the definition of d2:

dz =: di  v*¥it
Then I replaced d1 by its definition, and with a bit of algebra arrived at:

d2 =: {(a.sqx)+(r==sa:v)at)%{v » %:t)
and if you compare this with the definition for d1, you will find that the only
difference is that (r+-:x : v} is changed to (r--: »: v). This being the case, it was
simple to replace the two lines defining d1 and d2 by a single line that forms a

two-item list d that uses the fork (+,-):

d =1 ({A.stx)+{r{+,=)-exsy)xt)hvrict
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This permitted the definition of BlackScholes to become:

BLackSchoLes =: dyud define

's x torov' o=,

d =: ((a. st)+(r(+ EPEREE SRR AYATEY 43 4
{s,xxa=-rxt){-/ .xcnd)&{-»r:x.)d

)

The only thing about this that I found not to my liking was the need to specify a
left argument to indicate call or put. Happily for me, just about this time Arthur
Whitney posted a message to the K forum that showed that v can be used to
discriminate the two cases, by using it positively for call, and negatively for put.
Thus it became possible to do without the left argument, and write:

BS =: monud define
'S XTry' =
d=.((», S%X)+T*r(+ =)=iwery)AvrdeT
-/(S Xea-r*xT} % ¢cnd d
)

Notice that I have separated the parts of (-/ . ), giving,  believe, a program
easier to explain and understand.

Here are examples of call and put. The result for put is negative, and this differs
from the usual put result, which is positive. The negative result can be useful to
distinguish a call result from a put result. If a positive put result is necessary, a
magnitude sign ( | } can be placed in front of the last line of BS.

yc=:60 65 0.25 0.08 0.3
BS yc

2,13337
yp=:60 65 0,25 0.08 _0.3

BS yp
_5.846728

We haven't ended quite yet. Perhaps you remember the article by Ewart Shaw in
Vector 18.4, in which he defined the error function erf using J's hypergeometric
conjunction:

erf =: {(%&(Z:4p_1)%A@:*:)*x[:f H. 1.5»: NB. A&S 7.1.21 (right}

and then defined the cumulative distribution function of the normal distribution
by:

end =t [:-1t:+{terfia(%:2) NB. A&S 26.2.29 (solved for P)
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All of the functions wrilten in other languages must do something spectal lo
define end, either using a library function, or writing the definition using
approximation A&S 26.2.16.

I'm going to contribute BS, erf, and cnd to the Black-Scholes web site, but in the
following training-wheels versions so that the innocent reader may come close to
understanding them without having to learn any J.

BS =: monad define

'SXTrwy' o=, oy,

d=.((ln S dv X) + T * r {+,-) hLf sqr v) dv (v » sqrt T}
diff (5, X *exp ~r * T} » cnd d

}

erf =: monad define NB. A&S 7.1.21 (rightmost}
({2 = y.) dv (sgrt pi}) *» (exp - y. ~ 2) » (1 H. 1.5} y. a2
)

cnd =: monad define NB. A&S 26.2.29 (solved for P)
(1 + erf y. * sqrt 0.5) dv 2
}

Where:

diff
dv
exp
hLf
Ln
pi
sqr
sqrt

nm e w g nmnnn

142




VECTOR Vol.19 No.3

Index to Advertisers

Dyadic Systems Litd 6
MicroAPL Ltd 2
Renaissance Data Systems 62
Vector Back Numbers 28

All queries regarding advertising in VECTOR should be made to Gill Smith,
at 01439-788385, Email: apl385@compuserve.com.

- Submitting Material to Vector

The Vector working group meets towards the end of the month in which Vector
appears; we review materia] for issue n+l1 and discuss themes for issues n+2
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Subscribing to Vector

Your Vector subscription includes membership of the British APL Association,
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D a1s . . Dafa Protection Act:
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Signature:
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BAA, c/o Rowena Small, 12 Cambridge Road, Waterbeach, CAMBRIDGE CB5 9NJ, UK
Fax: +44 (0) 1653 697719
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