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Contributions

All contributions to VECTOR maybesent to the Journal Editor at the address onthe inside back cover.Letters and
articles are welcome on any topic ofinterest 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
(b/w or colour prints welcome). Unless otherwise specified, each item will be considered for publication as a personal
statement by the author. The Editor accepts no responsibility for the contents of sustaining members’ news, or
advertising.

Please supply as much materialas possible in machine-readable form,ideally as a simple ASCIItext file on an IBM PC
compatible diskette or via email. APL code can be accepted in workspaces from I-APL, APL+Win, IBM APL2/PC or
Dyalog APL/W,or in documents from Windows Write (use the APL2741 TrueType font, available free from Vector
Production), and MS Word(anyversion).
Except whereindicated, items in VECTOR maybefreely reprinted with appropriate acknowledgement. Please inform
the Editorofyour intentionto re-use material ftom VECTOR.

Membership Rates 2002-2003
Category Fee Vectors Passes
UKPrivate £20 1 1
Overseas Private £22 i 1(Supplementfor Airmail, not neededfor Europe) £4
UKCorporate Membership £100 5 5
Overseas Corporate £110 5
Sustaining £500 10 5Non-voting Member(Student, OAP, unemployed) £10 1 4

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 associationevents, and for voting at the Annual General Meeting. Applications for student membership will be accepted on a
recommendation from the course supervisor. Overseas membership rates cover VECTORsurface mail, and may be paidin sterling, or by Visa, Mastercard or JCB,at the prevailing exchange rate,
Corporate membershipis offered to organisations where APL is in professional use. Corporate membersreceive 10
copies of VECTOR, andare offered group attendance at association meetings. A contact person mustbe identified for
all communications.
Sustaining membership is offered to companies trading 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, sustainingmembers receive bulk copies ofVECTOR, and are offered newslistings in each issue.

Advertising

Advertisements in VECTORshould be submitted in typeset camera-ready format (A4 or A5) with a 20mm blank border
after reduction. IJlustrations should be photographs (b/w or colour prints) or line drawings. Rates (excl VAT) are £250
perfull page, £125 for half-pageorless (there is a £75 surcharge per pageif spot colour is required).
Deadlines for bookings and copy are given under the Quick Reference Diary. Advertisements should be booked with,
and sentto Gill Smith, Vector Production, Brook House, Gilling East, YORK Y062 4JJ. Tel: 01439-78835.
Email: ap]385@compuserve.com.
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Guest Editorial: Unicode Revisited
by Adrian Smith

One Fontto rule thent all
One Fonttofind them

OneFontto bring themall
And in the darkness bind them.

Here is something that seemedlike a distant theoretical dream, which has
suddenly becomevery 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 [AV to the small numberof available ASCII characters, which has
meant that APL code often cannotnotbe easily exchanged betweeninterpreters,
let alone represented in email messages or newsgroups.
Surely, Unicode(althougha distant dream) wouldbethe final definitive answer
to the cross-mapping between interpreters? Indeed, it should eventually enable
APLcodeto be traded as easily in newsgroupsas J and K code. Now that
Windows Notepad fully supports Unicode, one can see newsgroup readers
following along, and email software like Outlook should makeit as easy to use
APLin email messagesasit already is to use Korean and Cyrillic.
Butfirst we must all agree on where the symbols go in thefont.
Can this still be an issue? IBM have worked hard behindthe scenes to get APL
firmly embeddedin the unicode standard, andthere is the official Unicode
Referenceavailableforusall to read. (See www.unicode.org/charts/PDF/U2300.pdf
for a typical section.) So what's the problem?
In the rushto 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,I
did not pick this up until I had finally got so annoyed with the appearance of the
APLsymbolsin Arial that I spent a few days dusting off my FontLabskills and
madea fully Unicode APLfontin the style of APLSans. Ofcourse,I just followed
the spec (as ] understoodit) and sentit off to Jonathan to test with Dyalog’s IME
for V10. About 10 secondslater I got a phonecall “Your font doesn’t work....”. As
you would expect, the veryfirst thing he tried was 112 which (being mapped to
the Greek iota) failed dismally.
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OK, nota big issue. Dyadicfixed these immediately (to the dismayof the
PocketAPL testers whohadterrible trouble getting the hunt-and-tap keyboard
driver re-installed) but it was pure luck that the error was spotted in time.If this
hadgot outof the door as a real shipped product, it would have been much
harderto change.Just think ofall those scripts that would suddenl¥ stop working!
Nailing this one downturnsoutto havebeenthe easy bit. The Unicode Standard
maybefixed in stone, but there is (unfortunately) some scope fordifferent
interpretations. It turns out that three charactersare still open to dispute:

* Quad. Unfortunately, when the standard wasfirst drawn up, the Unicode
people took the rather harsh view that if there was a matching glyphalready
defined, then oddballs like APL should useit. I can see the logic of this for
symbols like av where the APL function directly implements its mathematical
precursor, but the only vaguely quad-ish thing was in the Geometric Shapes
section at 25AF. After muchprotest, the APL cause was won, and something
much morelike a proper APL quad was added asa late runnerto the Misc
Technical block, and documented in the standard as such. Thesnagis thatit
never madeit into Arial Unicode MS,so it looks very odd on screen.

¢ Diamond.Thereis one in Geometric Shapes at 25CA and one in Mathematical
Operators at 22C4, They both look the same,so take yourpick. Of course, APL2
and Dyadic picked different ones, Suchis life.

* Tilde, Nowthis is a real annoyance.It is actually documentedin the standard
(in the mathssection at 223C)as ‘APLtilde’ butit is visually the sameas the
ASCHtilde. For that matter thereis a perfectly good 5-pointed star at 22C6
whichis also noted as ‘APL’in the standard, Nowasfar as I know, everyone
uses the ASCII *’ as the APL ‘power’ so probably we shouldalso use the ASCII
~ as our ‘without’ symbol. Thesnag is that anyone comingin from the cold and
trying to do the right thing will read the standard and will choosethe‘correct’
one.In this case IBM chose ASCII and Dyadic chose maths.

What Needs to Happen
Wehave been very fortunate in the co-operation between two (now 3) of the
vendors of Gui APL systemsin the near convergenceof the mapping from [AV to
the characters you see on screen. I could have typed thatlittle fragment of APL
into Dyalog, APL+Win or APLX andhit Ctrl+C to putit on the clipboard. Then I
could havepastedit into either of the others and it would have workedcorrectly.
What weneed nextis a rapid agreement betweenall the vendors on these obvious
dangerpoints, and a published and accepted consensuson the entire font. This
should be easy enough, as Dyalog are nowin full agreement with IBM with both
PocketAPL and APL.net.  
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Lee Dickey has already donesterling spadework which is well documented at:
http:/foww.math.uwaterloo.ca/~ljdickey/apl-rep/tables/set3.html

so perhaps he could look after the ‘definitive’ statement on his web-site?
There remains the interesting issue of how manyalternatives an interpreter
should accept as inbound mappings.Thereis already a precedent here —- Dyalog
APLwill accepteither variety of | as the ‘remainder’ symbol, so we could be
relaxed aboutthis and haveinterpreters map (for example)either ~ or ~ to the
‘without’ function. Somehow,I strongly dislike the idea. For onething, it should
be perfectly OK for a Greek APL user to type a+tpt as the o andthe rightmost t
are perfectly reasonable one-letter variable names in Greek! Myinstinctis to
promote an APL Unicode font which has something resembling a particularly
aggressive ‘NO ENTRY’symbolat the ambiguous points which we have chosen
notto use. Where there are valid Greek characters, they shouldbeincluded (along
with Cyrillic) but should be visually as different as possible. What do you think?
You can check whatit mightlook like on page 122 which hasa full sample of the
font(as it stands today) and some more noteson the characters. Of course, it will
be madeavailable 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 EC1Y 8LX

Agenda: Minutes, Chairman’s report, Treasurer’s report, Questions to Committee,
Appointment of Auditor and Other Business. A member who wishesto raise
otherbusiness should give a month’s notice to the secretary.
Nominationsare 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 neededit will be held by post.

Anthony Camacho, Hon. Sec. January 2003
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Quick Reference Diary
Date Venue

Feb/March London

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

Event

WebServices Evening Seminars
with the BCS OOPS Group
See www.bes-oops.org.ukfordetails

Forestsin Finland
2 day meeting, details to be announced.

BAA AGMand Meeting

FCRC:APL2003joint event
See Call for Papers in Vector 19.2

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

APL2000 User's Meeting.
Date andlocation 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.1 No.2

20th June 3rd Sept
27th June 412th Sept
4th July 19th Sept

July/Aug 2003 October 2003
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CORRESPONDENCE
From: Manual Alfonseca January 2003
1am surprised by the last paragraph of your comments in Vector. Since Iam
personally mentioned there by my Christian name, I think I havethe right to
answer. ] assure you that I’m definitely NOTtrying to help my university come
outof the Francocloset. It doesn’t need it. You seem to bea little outdated. Franco
died 27 years ago. | thinkit’s about time you stop remindingus 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 APLfield or otherwise. I have the greatest respect for the
works of that “world”in science, the arts, and otherfields. If you need proof,for
mydictionary of “1000 great scientists,” which I published in 1996 (see my web
page), I chose 474 born ornaturalized in English speaking countries. Before
publishing text that may offend the feelings of persons or people, I would advise
you to start by forgetting prejudices and stereotypes and really getting to know
whatyouare trying to criticise. You could have said similar things ina very
different way.
Regards, Manuel Alfonseca

Jan Clark replies...
Reading Professor Alfonseca’s dignifiedletter, I think he hasa legitimate
grievance about whatI wrote in my impressions of the APL2002 conference
(VECTOR,Vol 19 No 2 pp 63-64). Consequently I’m notinclined to attempt a
rebuttal, soit falls to me to apologise for the offence I have given over my
remarks, particularly those concerning ‘the Francocloset’, a ‘minor league
country’ and ‘if they just ignore the English-speaking worldit will eventually go
away’. Onsoberreflection I can see no valid interpretation being put on them
beyondtheir being gratuitously offensive. I wish to withdraw them.Professor
Alfonseca says “You could have said similar things in a very different way”. To
my shameI must agree with him. Which leaves oneto ask: whydid I write what I
did? I don’t think I’m alonein detecting a mismatch with expectations over the
quality of papers, at what wasafter all the annual APL world conference.I’m not
alone in worrying over this, and the reasonsforit, and trying to think whatits
implications are for the future. Wasthis the fault of Professor Alfonseca and his  
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assistants? Emphatically no! Other correspondentsin the sameissue werefull in
their praise of the excellent organisation — the few minorcriticisms weretotally
constructive, I thought. These opinions are ones I happen to share —I should have
madethis clearer. The quality of submissions from the Escuela Tecnica Superior
de Informatica itself were nothing to be ashamedof ~ any suggestion in myarticle
to the contrary wasentirely 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 mylast paragraph,andthe reasonsI offered were quite wrong.But the
questions remain. Maybe I don’t deserveto be allowed a second attemptat a
diagnosis, but Professor Alfonseca doesat least deserve this of me: to declare
emphatically that it was nothis fault, nor that of his departmentor 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 andquality of contributionsit
merited. Afterall, any selection committee can only work with the material
submittedto it.

A note from the Vector Working Group
From timeto 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 ofthe 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 welaunched APLXlast year, we emphasizedits unique cross-platform
capability as the only APLinterpreter to run on both Windowsand Macintosh
platforms. What’s more, the product was designed so that your APL code would
work cross-platform, with not only the pure APLlanguagebutalso the DWI
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 DWI Draw method.
Well, the good cross-platform newsjust got better. The full windowing version of
APLXis now also available for Linux, offering the same advanced APL
development environment which our Windows and Macproducts offer. And
once again, the full WZ environmentis implemented,so that you can program the
user-interface from APLonall three platforms, usually withlittle or no platform-
specific code. This meansthat, with APLX,you can write a modern, user-friendly
APL application which can be run under Windows 95, 98, ME, NT, 2000 and XP,
MacOS8.6, 9.x and 10.x, and now underthe main Linux desktop distributions
including RedHat, Debian, Mandrakeand SuSe. Different platformsshare the
same workspace format, and of course componentfiles can be shared across a
heterogeneous network of APLX systems. Just ) LOAD and go!
To help promote the wider adoption of APL, we are making the Desktop Edition
of APLXfor Linux available free of charge for personal use. You can downloadit
from our website http://www.microapl.co.uk/apl. For commercial use, the
productis priced at £499 (excluding UK Value Added Tax), the sameprice as the
Windowsand Macintosh versions. The Server Edition of APLX for Linux, which
is designed for legacy and server applications, remains available as a separate
product but nowincludes the Desktop Edition (for APL development) at no extra
cost.

HMWSystems
To add to Olmec, Inca and Maya weare 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
havea flexible, generalised databasefor static data (the parts of the database that
don’t changetoo 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/Windowsplatform. Different banks wanted differenttables, different
interfaces, different - well just about everything. Not only that, we were concerned
about performance,scalability and maintaining thoseearly offerings. If we
adopted onethird party product, no doubtthis would be “non-standard”in
anotherinstitution and the thought of supportinglocal staff (who didn’t always
speak perfect English) in a product they (and we) were not used to, or of
maintaining different versionsfor differentclients, 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 weseriously 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 onefile — by writing back recordsin
alphabetic sort order, notthe original order and that was aboutfourteen years
ago) andflexible — just dropa file in the designated directory & it will be picked
up, you can specific fields in a header, or through the GUL,all you have to do is
add validation from a table and you're up and running!
Enough about Nazca,I wantto talk about something else.
Weare addinga shopfrontto our website, to (we hope)sell a numberof small
products based on our “Meso”range(if I can call it that). Users will be able to
download a runtimeinterpreter for free and then buy a product. Wearestill
developing thefirst items, but havethe infrastructure in place. My questionis - is
there anyone out there whohasan application they wantto sell? This would
generate youa bit of extra incomeand,I imagine, help with your IR35status(if
you are in the UK). We would packageit up with Installshield, add the product to
the shop, and collect yourfee for you. We would make your ownershipof the
product quite clear. For support, we can give you an email address
(‘janejones@4xtra.com”, actually we can give you that anyway) which would
direct to your real address. You wouldalso get a section on our web discussion
board.
If anyoneis interested in this idea, please contact me — chris.hogan@4xtra.com

i1
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Dyadic
Dyadic is pleased to announce the immediate availability of Pocket APL for the
Pocket PC 2002 platform. Pocket APLis priced at only $39.99 andwill initially be
sold through Handango (www.hanndango.com)the leading supplier of PDA
software.
Pocket APL has been in developmentfor over two years and has involved a
significant amountofeffort from the Dyalog APL team;it represents a
considerable investment. Our objectives are:

* To introduce APL to a wider audience by providing a fully functional and
complete implementation of a modern commercial APL ata veryattractive
price.

* To develop the potential for APL as a concise and powerfulapplication '
developmenttool for the PDA market.

Dyadic believes that Pocket APLoffers a tremendous opportunity for APL
developersto create innovative, exciting and successful commercial applications
for PDAs.
Thetext ofour Pocket APL product announcementfor Handangofollows...
Pocket APLis 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 programscan be expressed in an astonishingly small
amount of code. Large applications can therefore be written, edited and debugged
within the limited amountof screen space available on the PDA. Consequently,
Pocket APLis ideally suited for ad-hoc developmenttasks on a PDA, whether or
notyou are a desktop APL programmer.
Pocket APLis compatible with Dyalog APLon otherplatforms, so Dyalog APL
applications designed primarily for desktop/laptop use may now beexecuted on
a PDA. Dyalog APL developers and end-users may now take advantage of a PDA
in situations where a desktop or laptop computeris unavailable or inappropriate.
Pocket APL supports the developmentof rich graphicaluser interface and
provides over60 object classes including the popular Dyalog APLGrid 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 programmingeffort.
Pocket APLincludes a purpose-built presentation graphics system for generating
charts and business graphicsthatis 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
popularin the financial, statistical, forecasting, mathematical and modelling
arenas. These features include very rapid application development (RAD), array
handling, and exceptional computational speed.
Pocket APLcontainsall of the developmentfeatures of Dyalog APL Version10.0,
including the sameintegrated development environmentfor creating, editing, and
debugging APL programs. Workspaces and componentfiles 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 Windowscontrols, such as menubars, that behave differently under
Pocket PC 2002. Windows GUI applicationswill typically require modification to
work well on the low-resolution screen, but will otherwise run unchanged.

Insight Systems ApS
The Vikings are Back!
Insight Systemsis happy to announce that we havedecided to hold a second
“Viking APL Conference” on September 4th-6th 2003 (Thursday to Saturday, to
allow cheaptickets and the option of Sunday in Copenhagen). The venue will be
the sameasforthe first conference:

On thenorth coast of Zealandin Gilleleje, about 25km from Helsinger.
Thedetails of the programmeare not knownatthis time, but the focus will be on
vendor workshops. Dyadic Systems has indicated that they will be come and give
one or two workshopson “hot stuff”.
Wealso expect to repeat the highly successful workshops on Axe Throwing and
Beer Drinking (we're working on getting the Kindergarden Teachersto repeat their
parallel seminar to complete the Viking Experience).
Details will appear on the Insight Systems website: http:/Avww.insight.dk.

13  
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The Vector Product Guide
compiled by Gill Smith

VECTOR’sexclusive Product Guide aims to provide readers with useful
information about sources of APL hardware, software and services. We welcome
any comments readers may haveonits usefulness and any suggestions for
improvements.
Wereservethe right to edit material supplied for reasons of spaceor to ensure a
fair market coverage. Thelistings are notrestricted to UK companies and
international suppliers are welcometo take advantage of these pages.
For convenienceto readers, the productlist has been divided into the following
groups (‘poa’ indicates ‘price on application’):

* Complete Systems (Hardware & Software)
* APL andJ Interpreters
¢ APL-based Packages
* Consultancy
* Other Products
* Overseas Associations
* Vendor Addresses
* World Wide Web and FTP Sites

Every effort has been madeto avoid errorsin theselistings but no responsibility
can be taken by the working group for mistakes or omissions.
Wealso welcome information on APL clubs and groups throughoutthe world.
 

Yourlisting here is absolutelyfree, will be updated on request, andis also
carried on the Vector website, with a hotlink to your ownsite. It is the most

complete and most used APL address book in the world.
Please help us keepit up to date!   

All contributions and updates to the Vector Product Guide should besentto:
Gill Smith, Brook House,Gilling East, York, Y0624JJ. Tel: 01439-788385,
Email: ap1385@compuserve.com

14  
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APL INTERPRETERS
COMPANY PRODUCT PRICES(£)}
APLBorealis Inc. Dyalog APL. boa

APL2000 poa
APL Systems IDC SL APL+Win v3.6 Full version 1895

Upgrade to v3.6 from v3.x 414
to V3.6 from APL+Win v2.x 1034
to V3.6 from APL*Plus fl vix 1249
Migrationto v3.6 from APL*PlusIl

146:or APL#Plus PC
APL+Unix

Beautiful Systems Dyatog APLW for Windows poa
Dyalog APLfor Unix poa

Dinosoft Oy Dyalog APLIW for Windows poa
Dyalog APL for Unix poa

Dittrich & Partner APL#Win poa
Dyalog APL. poa
IBM APLproducts pos

Dyadic Dyatog APL for DOS/386 995

Dyalog APLW for Windows 995
Dyalog APL for Unix 995-42,000

DynArray DICEfor Windows poa

LAPLLtd LAPLIPC or clones 8
LAPLIBBC Master aLAPL/Archimedes 8

IBMAPL Products TryAPL2 free
Workstation APL2 V2 $1800Version 2
APL2 Version 2 poa
APL2 Application Envt Vn2 poa

insight Systems Cognos/APL2000 Ine poa
Dyadic Systems Ltd, poa
'BM poa

J Austria J poa
Dyalog APL poa
Causeway Products poa

DETAILS
Distributor of Dyafog APL products from Dyadic
Distributor of APL2000 products
A 32-bit Windows-hostedinterpreterthat runs under Windows
95/98/ME/NT/XP-

{Please contact usfor details.)
US Distributorof Dyalog APL produets from Dyadic.
See Dyadic listing for product details.
Finnish distributor of Dyalog APL. products.
See Dyadic's listing for product details.
Gognos/AP(2000Inc products
Dyadic SystemsLtd, products
‘Second generation APLfor DOS.Runs in 32-bit mode, supportsvery targe workspaces. Unique "window-based" APLDevelopmentEnvironment and Screen Manager. Requires386/486 based PC or PS/2, at least 2Mb RAM, EGA or VGA,DOS3.3 orlater.
Asabove,plus object-based GUI developmenttools. Requires
Windows 3.0 orlater.
Second generation APLfor Unix systems. Available far Altos,Apollo, Bull, Dec, HP, IBM 6150, IBM RS/6000, Masscomp,
Pyramid, NCR, Sun and Unisys machines, and for PCs andPC/2s running Xenix or AIX. Oracleinterface available for IBM,
Sun and Xeni versions.
Software development kit which Includes an APLinterpreter as aDLL andthe abilty to run andlink existing and new APLcadetononAPLcodesuch as VB, C/C++, Java and integration withvarious Windows software applications and database packagessuch as MS Office.
(SO conforminginterpreter. Supplied only wilh manual (see ‘OtherProducts’ for accompanying books}.As aboveAs above
APL2 for educational or demonstration use. Write,fax or Emall to
APLProducts; specify disk size desired.
AIX,Linux, Solaris, WindowsProduct 5724-874, Part Number 45P7514
Product No. 5888-228. Full APL2 system for S/370 and S/390
Product No. 5688-229, Runtime environmentfor APL2 packages
Leading distributor of APL2000 products in Denmark
Leading distributor of Dyalog APL products in Denmark
Leading distibutor ofIBM APL& GraphX products in Denmark
Distributor for Austria and Switzerland
Distributor
Distributor
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JSoftware Inc.

Lescasse Consulting

Structural Analysis Software

Joon the Webonlins registration ..
J Professional(online reg.)
J Standard (online reg.)

Booksand accessories
J Dictionary
J Phrases
J Primer
Fractals, Visualization and J
Concrete Math
Exploring Math

APLIPC
APL+Unix
APL+D0S
APLAWin
Dyalog APL

MasterWork Software Manugistics Products and {St
MicroAPL,

Oasis

Omega
Optima
RETimeTracker Oy

Soliton Associates

Strand Software

APLX for Windows/MacOS

APLX ServerEdition

APLX for Linux (commercial)

APLX for Linux(personal)
Dyalog APL.
APLPLUS
APL.68000
APL2
Zero
Dyatog APLAV
APL4PG (APL*PLUS/PC)
APL+DOS (APL*PLUSII}

poa

$895
Free

$60
$50
$50
$80
340
$50
poa

poa
poa
poa
poa
poa
499

499

Free
poa
poa
poa
poa

995
poa

APL+Win (APL"PLUSIl), APL+LInk
APL+UNIX
APL*PLUSSharefile
SHARPAPLfor OS/390
SHARPAPL for UNIX
SHARPAPL for Linux
Canada

AIL APL*PLUSproducts
Dyaidic and JSoftware products

poa
poa
poa

poa
poa

Complete packageby IG Zenkner&Handelto perform structuralanalysis/engineering calculations. Also sultable for dynamicproblems, e.g. earthquake simulation.
includes manualset and one year of updates
Free for download only

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

Frenchdistributor for Dyalog
New Zealanddistributor
Cross-platform APL developmentenvironmentwith GUI
programmingfacilities. Interpreter modelled on APL2. Available
for Windows 95/98/ME/NT/2000/XP, Mac OS 9 and Mac OSX.
For running large multi-user APLapplications on x86 Linux,RS/6000 AIX, and Windows NT/2000.
Linux desktopedition of APLX, compatible with Windows and
MacOSversions,with full developmentenvironmentand GU!
programmingfacilities. Runs under RedHat, Debian, Mandrakeand SuSeLinuxdistributions.
Full version of APLX, can be downloadedfree for personal use.
Dyadic Systems
Manuglstics
MicroAPLLtd
IBM
‘A*small simple and fast” alternative to APL
Dyadic’s best, leading edge APL interpreter
Complete APL+ and Stalgraphies product range andlinks tovarious 3rd party products.

for IBM OS/390 mainframes
for SunOSand IBM AIX
for Intel Linux

All APL'PLUSproductsincluding upgrades and educational.
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USA
Dyadic and USoftware products poa

APL PACKAGES
COMPANY PRODUCT PRICES(£)
ADAPTA Software MPS poa

FBS poa
pRe poa

Adaptable Systems FLAIR poa
Adaytum, Adaytum e.Planning poa

APL Software\ServicesAPLUtilities poa

APL Systems IDC SL APL+Linkpro 3.0 New System 646
Upgradeto v3.0from APL+Linkpro-32 280from APL-Link or APL+Linkpro 474
Graphx(Includes ChartX} 599
GraphX Lite (No distribution) 340
SPREAD(An APL gtid control} 86
PLOT(xyplatting in APL) a7
WIN 215

Beautiful Systems ASF_FILE $399
NAT_FILE $299

OBF_FILE $299

SF_READ poa

Causeway CausewayPra for DyalogW 400
RainPro Business Graphics 250

NewLeaffor Dyalog and +Win 400

Cinerea AB ORCHART 250

DETAILS
Master Production Scheduling
Forecasting and Budgeting System
Distribution Requirements Planning
Finite loader and Interactive rescheduler, Customisable full-function scheduling system. (Available outside Australia byspecial arrangementonly.)
‘Adaytum ¢.Planning offers a Web-basedsolution that combinesplanning,forecasting, budgeting, modelling and reporting in asingle, integrated application.
Software: mostly AWSfor DOS,utilities for most APL.interpreters. Public domain APL“Plus v10 with on-screendocumentation and interactive tutorials, APL ConferenceSoftware. Books: APL user manuals tor STSG,|BM, and Sharp.Request email catalog from dick.halt@juno.com.
Database Access SQLClient for OBDC

(Runs APL+D0Sfunctions in APL+Win)
Dyalog APLAW auniliary processorfor access to APL*PLUS/PGAPL componentfiles (ASF).
Dyalog APL/W auxiliary processor which emulates the
APL'PLUS/PC quad-Nnativefile subsystem for access to theDOS file system.
Dyalog APLIW auxiliary processorfor efficient block mode accesste dBASEformat files, Designed te get large amounts of data inand out of dBASE.Notsuited for random accass to smallamounts of data (it doas nothandle keys).
Dyalog APLIW functions ta read APL"PLUSdata objects of anytype orstructure from *.SFstyle componentfiles created byAPL*PLUSIl or tll
Causewayapplication developmentplatform for Dyalog APUW.
‘The ultimate graphics toolkit for the APL developer, Adds 3Dcharling capability, Web publishing and clipboard support to theshareware product. Charts can be included in NewLeaf reports.Functionally compatible across Dyalag/W and APL+Win,
Frame-based reporting tool with comprehensive table-generationand taxt-flow support, Offers multiple master-page capabllity,bitmap wrap-around and on-screen preview with pan and zoom.Fully supported on DyatagiW and APL+Win
Organization chart package for IBM APL2/PC.Full & heavilycommented source code Included - {rea integration into otherapplications. NB: ASCII output with line-drawing (seml-graphic)characters for boxes.
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CODEWORK

CoSy

DynArray

Entropy Software

HMW

away TANGRAM

K.CoSy

DynaWebServer

DynaHary

DynaLink

$30 % yr sub

poa

poa

poa
PersonalInformation Management

AXTRA,

Inca

Maya

Aztec

Olmec

Nazca

poa

poa

poa

poa

poa

Sway TANGRAMis a DSS-OLAPproduct, basically a powerfutand versatile handler of multi-way tables (also known ashypercubes). It entails 46 analysis modules,includingcomputations, cube merging, sensitivity analysis, timeintelligence, free format quaries, HTMLand LaTeXoutputs.Current version is 7.0 At the time of writing, the product isavailable on Dyalog APL8.3.4 for Windows SS/98/NT. Futureplans include an APL*WIN version and later a LINUX version.
K.CoSy is @ general purpose computing and programming‘environmentconstructed,all in open code,In Arthur Whitney'svery high fevel, yet structurally transparent Array ProgrammingLanguage, K , andils tightly coupled UserInterface. K.CoSy is anextremely productive environmentin one of the most powerful andfastest of APL’s progeny, and therefore, likewise,of all languages.K.CoSy provides a workspace-like interactive developmentenvironment previously impossible in K. Because ofits uniqueopenconstruction within the language Itself, this environment Isclearly competitive in a large domain with the APLs from the athervendors. K.CoSy notepad nature, interactivity, and open K codevocabulary make fearing Arthur Whitney's K far less dauntingand far more productive thanits raw console, or any extemalscripting method.If you are a client of Kx Systems , or areinvestigating the possibilites, Contact us. See CoSy/K/CoSy formora Information.
A.webserver providing web based accessto applications runningon tha DICEinterpreter trom OynArray,of on an IBM mainframerunning APL2.
A DSS system which offers the next generation capabilities forcurrent APLOI,IC/E and IC/1 users. It comes with ROLAPcapabilities, multisystem access to a wide varlely of databasesand data warehouses.
An ODBCclientinterface for DICE and IBM APL2 programs.

Entropyspecialises in PersonatInformation ManagementSystems (PMS)which run on a PC. Most systemsare inadequtein some way.This is an attemptto fulfil all the needs of GeorgeMacLeod who has been an unhappyuserof a variety ofsystemsfor many years. The productis being developed In modules(Calendar, Address List, To Do List, etc) which will be available atno charge. Whenall the modules ara complete they will beintegrated together. There will be a charge for the integratedproduct.
Networked, Windows/Unix based Front End and Middle OfficeForeign Exchange and Money Market Dealing System. Scalable
from 1 user lo 120+.
Software Change Management System. Enables the userto co-ordinale developmentworkfrom Several sources, resolveclashes, promote work items for testing and configure releases toa live environment,
APLcode file manager. A comprehensive sulte oftools giving amuiti-window IDE style interface to file based APL code. Offersfeatures such as copying from file to file, object comparison,string search, style formatting, hot-spot editorforfiled objects(includingvariables), ete,
Syslem shell for APL development. Manages real-time and batchapplications across multiple platforms, Offers standardised errortrapping, job scheduling,task communication and recovery/restart
features,
APLGU!environment, providing menu bar, tool bar, status area,navigation sidebar (with treeviews & listviews)and client area. Allare configured by simple textfiles and require no programming.Client area has a “tab wizard” option to provide orderedtransaction processing
fast, flexible andreliable static database and editor.

18  



 

VECTOR Vol.19 No.3
 

1-APL Ltd

IBM APL Products
Insight Systems
JAD Software

Lescasse Consulting

LingeAllegro

Optima

‘Qualedi

RETime Tracker Oy

Educational workspaces

A GraphicalStatistical System
Causeway

$250
poa

PCformat disks with the examples from: Thomson. Espinasse(Kits 1-4), Kromberg, Jizba & FinnAPL.All the examplesto saveyour fingers!
for DOS,Product Number5764-008
Leading distributor of Causeway products in Denmark

All ourold products are now either OEM’, in the public domain, out of dale, or all of the above. We'll be back!
JAD SMS

APL+Win Monthly Training

poa

$600

Advanced Windows Programming $95

DLLparser for APL $250

Delphi Forms Translator $195
APL#Link Pro poa
SQAPL Fro poa
RainPro poa
NewLeat poa
GraphX and ChartFX poa
Formula One and Dyalog APL $95
FACS poa
QWIN poa
ODBC/N27 poa
ServiceLine poa

TravelLine poa

BPA poa

pel poa

Qualedi $850-$5,600
UIT poa

AJGRAPH poa

JAD SMSis a mulll-user software management system forDyalog APL™based on shared, hierarchical databases. JADSMSdatabaseslat you keephistoricalversionsof aplitems aswell as attritutes such as timestamp, user name anddocumentation. The software includes a graphical user interfaceas well as specialized functions forinclusion in applications, Nocharge for single-userversion; $100/user for multiple users
Download 50+ page document about APL+ programming eachmonth. You afso get one or more workspacesfull ofre-usableAPLcode and sometimes additional files or products.
200-page bookplus companion disk on interfacing APL andDelphi. Contains full coverage of Delphi-2, +Win and Oyalog.
Parse any Visual Basic DLL declarationfile into a set of quadNAdefinitions. Turn constants and structures into APL variables,
Available for APL+Win and Dyalog/W.
Design forms with Delphi and tum them automatically into APLprograms which recreate the sameform (+Win and DyaloghW).
ODBCinterface for APL+Win
ODBCinterface for Dyalog APLW
Highly custornisable 2D and 3D publication graphics for APL*Winand Dyalog APLAW
Pagelayout and printing tools far APL+Win and Dyalog
High-quality business graphics for APL+Win
400-page book + companion disk on how to use the Formufa OneVBX with Dyalog APLW
EMMA-like interface to DB2 of ODBC databases
Legacy DOS Windowing support for APL+Win
IBM AP127-lke ODBCInterface for APL+Win and Dyalog APL
A property management system which keeps arecord of all outstanding tasks, produces an upto datelist of work to-do and Scheduled reminders plusautomatedstandard fetters and basic financial control,
Assystem designed to contro! the workload allocation fora fleet of chauffeur vehicles plus a reminder systemfor fleet management and Local Authority requirements.
"Brand PerformanceAnalysis" allows for the modelling ofproduct/brand performance avertime and comparison withcompetitor products.
“DatabaseInterrogator” allows for the non technical userto ask sensible questions of a large database such as aquestionaire and obtain results tables and graphs quickly,easily and accurately.
Electronic Data Interchange (ED!) translation softwarefor the PC,with strict compliance checking.
Comprehensive high-level WindowsUserInterface library for
APL+Win and+II v 5.1. Comprehensive spreadsheets,replicated
fields, specialfield types,etc. 16 and 32 dit versionsavailable.
Graphpak-compatible 2D graphics packagefor +Win and +DOS.Includes multi-window support,print and metafile support. NoDLLs required.
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ECCO PRO with APL poa

NEWT TCP/IP SDK with APL poa

DB+ poa

Warwick University BATS 250

FAB free
Weighahead SystemsWeighahead WindowsWeighing System (3WS) poa

Zark APLTutor (PC) $299
APLTutor (MF) $5000
Zark ACE $99
APL Advanced Techniques... $59.95

Communications $200 pe, $500 mt

Leading group andpersonalinformation managementsystemwith comprehensive customising. Supplied with sample +Winworkspaceto interface to ECCO databasesvia DDE.
Lead TCP/IP SDKwith interfacesto all protocols. Supplied on 3CD ROMStogetherwith a sample +Win workspace.
Databaseinterface for APL+DOS under Windows. Atiows
combining character-based APLapplications with ODBC-
compliant databases such as Oracle and SQL-server.
Menudriven system for time series analysis and forecasting usingBayesian Dynamic modelling. Price {s reducedto £35faracademic institutions.
‘Training programfor the above.
Recipe Weighing System for Manufacturing Industries.Pharmaceutical, Cosmelics, Foods etc. Works without keyboardor mouse, Uses Etectronic Balances, Laser scanners, bar codesandlabelprinters.
APL computer-based training. Avallable for APL'PLUS PC &APL*PLUSII, Demo disk $10.
Mainframe version.
APLcontinuing education. APL tutor news and holline phonesupport.
488pp. book, (ISBN 0-9819087-07) including 2-disk set of utilityfunctions (APL"PLUS PCformat),
Move workspacesorfiles between APL environments.

APL CONSULTANCY AND DEVELOPMENT
COMPANY PRODUCT PRICES(£)
Adtee Consultancy poa
Andrews Consultancy poa
APLBorealis Inc. Support and Development poa
APLSolutions Inc Consultancy poa
APLSystems IDC SL Consultancy poa
AUSCANSoftware Consultancy and Training poa
Camacho Consultancy poa

tan Clark Consultancy poa
Ray Cannon Consultancy poa
Causeway Consultancy and Training poa
Paul Chapman Consultancy 250-500
CODEWORK Consultancy poa

DETAILS
Development, maintenance, conversion, migration,
documentation, of APL products in all APL environments:
APLprogramming and analysis, algorithms, tree processing anddesign programs for craft work.
APLSoftware Support and Development. Specialists since 1979in Sharp APL, APL"Plus, APL+Win, Dyalog APL
APL systems design, development, maintenance, dacumentalion,testing and training. Providing APLsolutions since 1969.
Consultancy and maintenanceavailable byretaineror on call.
APLsoftware development,training
Manuals; feasibility reports and estimates; analysis andprogramming; APL and MS Windows applications; Sharp,ISIAPL, APL*PLUS, APL2/PG and other APLs spoken. Fixedpricesystems a speciality
Interfacing APL,VB, C/C++, ActiveX/COM.Screen design anddocumentation. Nallonal language porting.
APL,C, Assembler, Windows, Graphics: PC and mainframe

 

On-site training for Causeway, RalnPro and NewLeat.Customisation and enhancement to meet local needs. Codereview and pre-implementation check of Causewayapplications.
24-hour programmer. APL, Smalltalk, C; Windows front enddesign a speciality.
Development, maintenance, migration, documentation of APLapplications. Speciality: Info systems for top executives,internetapplications.
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Cosy

David Crossley
Dinosoft Oy
Dittrich & Partner
Dyadic
DynArray
Evestic AB

First DerivativeAnalytics Ltd
General Software

Godin London Inc.

HMw
Hoekstra Systems
Michael Hughes

INFOSTROY

Insight Systems

JAD Software

KK

Lambent Technolgy

Phit Last

Consultancy poa

Consultancy poa
Consultancy poa
Consultancy poa
Consultancy poa
Consultancy poa
Consultancy poa

Consultancy poa
Consultancy from 200
Software Development poa

Consultancy poa
Consultancy poa
Consultancy poa

Consultancy Poa, competitive

Consultancy poa

Consultancy poa
Consultancy andsoftware development poa

Consultancy poa

Consultancy poa

CoSy.com, Coherent Systems,provides rapid developmentin the
language and associated data base products,with a particularinterest in quantitative ( financial ) modelling.
Experienced in large APLsystem developments since 1969 forPCor mainframe.
Specialised in very large databases.
APL programming andanalysis; APL workshops and training onthe job
APLand Unix system design, consultancy, programming andtraining.
DynArray offers consulting In the areas of DSS, Y2K and APLprograms upgrade/converston to modem Web enabledplatforms.
Excellent track record from 15+ years of APL applications inbanking,insurance, and education services.All dialects, platformsandproject phases. SQLexpertise.
Analysis, design, prototyping, development & testing of APL{especially financial} applications: Sharp, Dyalog APLIW.
Over 20 years experiencewith every version of APL,largemainframe systems and small PC based programmes.
Wehaveapplications in the food manufacturing field, travelagencyand airline bookingsfield and in product leasemanagement,
System design consultancy, programming. HMW specialize inbanking and prototyping work.
APLconsultancy. programming,etc. Also UNIX systemadministration
APLconsultant with 20 years experience with all versions of APL.can create your dynamle Web sites using the full power of APLworking with Microsoft 11S (Internet Information Service) onWindows NT or 2000. I also undertake System design,Programming and Maintenance on all platforms, particularly MSWindows.
Broad experiencein various APLplatforms. Special skills andknowledge In developing complex applicationsfor investment,financial and construction markets. Implementation of hybridsolutions based on APL, Delphi, C++, VBA, SQLservers.
Wehave experience with just about every APLsystem andplatform in commonuse during the last 20 years,from SHARPAPLunder MVS or Linux to APL+Winand in particular DyalogAPLunder Windows 9x, NT or 2000,If you have decisions to takeabout adapting your APLapptication to take advantage ofemerging technologies,or would like yourstrategy reviewed, give.us a call, Wehave extensive experience in all areas of APLdevelopment, from legacysystems, up, down and sidewaysmigrations, to the development and support of shrink wrappedsolutions based on APL. Evenif we don't have time to do thework ourselves, we will know where fo find someone whois anexpert in your version of APLandyour application area, on your
continent.
Systems design and development, project management, technicalmanuals,financial and actuarial expertise in APL.
APL-based data management: conversions, ad hoc-analyzingtools, well-interfaced methods for defining, processing andbrowsing of multi-dimentional reports. Rapid custom softwaredevelopment based on proven modular toolset approach.
APLprogramming,consulting & training: web design and
construction.
APLconsultancy, modelling and programming.
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Lescasse Gonsulting Consultancy

Lingo Allegro Consultancy
Lucas Solutions Consultancy
Mackay Kinloch Ltd Consultancy

MasterWork Software Consultancy
Milinta Inc Consultancy

Ellis Morgan Consultancy
Oasis Consultancy

Omega Computing Consultancy
Optima Consultancy, Training& Development

RadSys Technologies Consultancy
Resources & Resulls Consultancy

RETimeTracker Oy Consultancy

Rex Swain Consultancy
Rochester Group Consultancy
Shepp & Associates Consultancy
‘Snake Island Research IncConsultancy

SovAPL Consultancy
Strand Software Consultancy

Sykes SystemsInc Consultancy

Weighahead SystemsConsultancy

poa

poa

250-500
poa

poa
poa

poa
poa

poa

poa

poa

poa

A rangeof consultants, experts in Windows pragramming,withAPL+Winand Dyalog APLW.More than 100 major APLapplications already developed, We all have additional expertiseIn Formula One andDelphi.
General APL consulting, Internet website development, migrationand downsizing, performance tuning, education and training.
Rates dependontask and location.
Design,analysis and programmingfor banking,insurance andpensions,financial planning and modelling, corporateperformance and legal reporting
Consulting and J programming for econometrics and statlstics inpublic policy, health and food industries.
Design, development, maintenance, conversion, documentation inall APLs, most APs and somespecific Sharp products (LOGOS,ViewPoint, Retrieve). Experience in multi-user, multitasksystems, databases, Windows programming.
Business Forecasting & APL Systems.
Expertise in APLsystem design, Project management,conversion,migration, tuning; for all APL versions (10+ yearsexperience)
APLconsultancy, programming,etc.
Wehave beenIn business since 1990 and have a team ofAPLprofessionals with manyyears experienceinpharmaceutical, Industrial and financial systemson bothPCand Mainframe platforms. In addition to pure APL we can also
offer assistance with network integration, ACT! customisalionandissues conceming theintemet and/or web design.
Areas of expertise:financial systems,risk analysis systems,healthcare systems.
Knowledge management companybuilds decision support, datawarehouse, data mining and strategic planning systemsforCFO's, CEO's,and senior management, using our RapidApplication Development (RAD)methodsandtools. Extensiveexperience in large-scale system development and ad hocexecutive suppor for Fortune 600 clients.
APL application conversions, APL Windows interfaces, APL toAPIevelinterfacing to any sysiem under Windows, TCPAPnetwork and database connectivity.
Independentconsultant, 25 years experience. Custom softwaredevelopment, PC andfor mainirame.
Specialise in MiS using Sharp APL
APLapplications developmentand consulting, especially In thetravel industry, especially on small computers. 25 yearsexperience in APL programming.
APLinterpreter and compiler enhancements,intrinsic functions,performance consulting. APL. parallel compiler APEX is givingvery good initial performancestests with convolution somewhatfaster than FORTRAN.
Offshore APL developmentservice.
Advice on migrating to and fromall flavours of APL and hardwareplatforms. Full-screen interface implementation, APLutilities,benchmarking, efficiency analysis, actuarial software, systemdevelopmenttools, valuation,pricing and modelling systems.
Complete APLservices speclalising in audit, optimisation andconversion of APL systems, Excellent design skills. All dialectsand platforms, 17-23 years experience.
Specialising in industrial systems. Links to PLCs, laser scanners,bar codes, weigh scales,tabel printes etc. Also programmablehandheld scanners.
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Stephen Wynn Consultancy

OTHER PRODUCTS
COMPANY PRODUCT
Adtee Employment
APL-285 Typefaces
APLBorealis Inc, APL Training

ComLog Comic-Logger
HMW Employment
APL Lid Books

Oasis Training
Optima 18M Compatible

Vol.19 No.3

poa ‘Most experience offinancial planning, and mathematical areas:operational research, quality control, experimental design.

PRICES(£} DETAILS
poa Contractors and permanentemployees,
poa Variants of the APL2741 typefaceavailable to specification.
poa Hands-on courses in Introductory, Intermediate, Advanced andWindows APL. Courses are customized and flexible, and may bedelivered on-site, with strong emphasis on methods for efficientand maintainable APLsystems development.

$25.95+p&p APL"PLUS [I comic-book inventory system. Shareware versionavailable on America OnLine.
poa Contractors and permanent employeesplaced.
poa _-APL stocks bookswritten to go with the I-APLinterpreter andsome APLPrass books,For a list write to 11 Auburn Road,BristolBSE 6LS, ring 0117 973 0036or email100612.1057@compuserve.com.
poa Introductory courses in APLAdvanced coursesfordifferent APL versions
poa Complete business solutions including hardware,software and support plus additional networkinstallation and maintenance if required.

Renaissance Booksellers Thewidest range of APL booksavailable anywhere. See VectorData Systems advertisements.
Right Seat Software Vox Proxy $199 (comm) Vox Proxy Is authorware for PowerPoint(r} 2000 or 2002 whichallows the usa of Microsoft Agent Technology(3D talkinganimated characters) within slide shows. VP appears onPowerPoint's main menu and provides editing side-by-side withslides. Automated scriptwriting provides control of PowerPoint,allowingthe use of characters for five presentations or fully-automated tutorials, demos,otraining programs. Optional CDPrep programallows the user to create auto-starting CD's that willplay on anyversion of PowerPoint or without PowerPoint.$69.95 (edu)
OVERSEAS ASSOCIATIONS
GROUP LOCATION JOURNAL, OTHER SERVICES Ann.Sub,
ACM SigAPL Intemational APL QuoteQuad Conferences; APL white pages; web site $30
APLBayArea SAN.Callfornia_- APLBUG. Monthly Maatings (2nd Monday) $20
APLClubAustria Austria - Quarterly Meetings 200AS\indiv}, 1000A8(corp)
APL Germany e.V. Germany APL Joumal Semtannual meetings DMs
Ass. Francophone pourfa promotion d'APL France
BACUS Belgium
Capital PCUG Washington, D.C.
Danish SIG Denmark
Dutch APL Assoc, Holland
FinnAPL Helsinki, Finland
Japan APL Assoc Tokyo
NY SigAPL New York, USA.
Romefltaly SIG. Roma,Italy
SE APL Users Grp Atlanta, Georgia

Les Nouvelles d'APL
APL-CAM

FF60 (private) FF2800 (Company)
£18 ($30)

free
Conferences & Seminars

Monitor Monthly meetings, occasional classes
Vector provided Mini-congress, APL ShareWareInitiative
FinnAPL NewsletterSeminars on APL 100F/M(private), 30(student), 1000 (Co)
APL Jounal Monthly meetings (4th Sat) 10,000yen to join
Big Apple APL Monthly meetings $35/$25(ACM)
SEAPLNewsletter Quarterly meetings $10
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SovAPL Moscow, Russia - ‘Seminars and Annual Meeting
‘SwedAPL Sweden SwedAPL Nytt Semi-annual meetings, seminars: SEK 75,
SWAPL Texas, USA SWAPL $18
Swiss APL (SAUG) Bern Part of Qtly Si-Info SF6O(SI) + SF20 (SAUG)
Toronto SIG Toronto, Canada Occasional meetings, APL Skills Database, Toronto Toolkit

ADDRESSES
ORGANISATION CONTACT ADDRESS, TELEPHONE,FAX, EMAILetc.
ACM SigAPL David Siegel ACM, 1515 Broadway, 17th Floor, New York, NY 10036, USA (Subs only)
ADAPTA Software GmbH Michael Baas Stellinger Weg 19, 20255 Hamburg, Germany. Tel: +49 40 40770951

Adaptable Systems
Adaylurn Limited.Adtee
Andrews
APL-385

APL2000 (Europe)APL Bay Area APLBUG
APLBorealis Inc.
APL Club Austria
APL Germany e.V.
APL Software\Services
APLSolutions Inc
APL Systems IDC SL

Lois & Richard Hill
Douglas Rewey
Bemard Smoor
Dr Anne D Wilson
Adrian Smith
Fred Honea
Curtis Jones (Sec)
Richard Procter

Harald F. Nelson

Dieter Lattermann

Dick Holt

Eric Landau

Fred Honea

Association Francophone pour
Ja promotion d'APL,

AUSCANSoftware Lid

BACUS
Beautiful Systems,Inc.

Camacho

Ray Cannon
Causeway GraphicalSystemsLtd
Paul Chapman
Cinerea AB
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 Vector Back Numbers
 

Back numbers of Vector are available from:
British APL Association,
c/o Gill Smith,
Brook House,Gilling East,
YORK YO62 4J]

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

Please notethat Val.I No.2 is now outofstock,
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ZARK Newsletter Extracts
introduced by Jon Sandles

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

Utility Corner:
Effective Date Searching
(The purposeof this column is to make you more productive by introducing you
to utility functions. Think ofutility functions as APL functions that have names
instead of symbols. By expanding your function vocabulary, you'll be able to
write APL codethat’s more concise, more efficient, and more readable.)
Suppose your have two numeric vectors of the same length, IDS and PRICES.
IDSis a vectorof distinct product ID codes for all available products; PRICES isa
vector of corresponding process for these products. Given a subsetlist of product
ID codes, say LIST you can easily determine their corresponding process:

PRICES(IDS\ LIST]
Supposeprices changeovertime. Eachprice, for a given product, has an
associated effective date. For a given product, there may be manydifferentprices,
each with a different effective date. To determinetheprice of a given product, you
need to specify not only the product’s ID code, butalso the date as of when you
wantits price.
Here’s an illustration:

ProductId Price Effective Date
204 2.65 1993/01/01

2.75 1993/07/01
2.89 1993/09/31

202 15.50 1993/01/01
16.75 1993/10/15
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Theprice 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 thattakesa list of product IDs and corresponding dates, and return the
prices for those products on those dates, We werelooking for two things: clean
design, and program efficiency.
The responseswe received consistently suggested storing the database of price
and date information in a single APL matrix.If the product ID is knownto be
numeric, you can construct a three-column matrix that contains the necessary
information:

204 265 1993 101
204 275 1993 701
204 289 1993 931
202 1550 1993 101
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 matrix:

G204 26519930101
G204 27519930701
G204 28919930931
8202155019930101
8202167519931015

In this case, no blank columnsare required between thefields of information.
However, you may needto include a few extra blank columnsin the price field to
accommodate the largest possible price.
Having designed the databaseofeffective price information as a single APL
matrix, you can design an arrayof the target information along the samelines. For
example,if you wantthe 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
620419931015

Given a database matrix and a target matrix, the syntax ofa utility function
suggestsitself:

VPRICES+OB EFFECTIVE TARGET
The moststraightforward and efficient solutions came from Jim Weigang and Dan
Thompson.Jim assumed numeric matrices; Dan assumed character matrices. The
keystep in both solutions was to row-wisecatenate the matrices and grade the
result.
Hereis a function that works for three-column numeric matrix databases, and that
combinesthebestof Jim’s and Dan’s functions:

Vv R*DB EFFECTIVE TARGET;D;DI;EsG3M3N;T;TIsDI0
{11 A Searches the 3-column num matrix DB
[2] a (ID price, eff. date [yyyymmdd])
[3] a for the rows that correspond to the
[4] f@ rows of the 2-column num matrix
[5] A TARGET(ID, date), and returns the
[6] A prices in effect on the target
{7] a date. For exampte, given DB:
[aj a 204 265 19930101
(9] A 204% 275 19930701
(10] a 204 289 19930931
[11] a 202 1550 19930101
(12] a 202 1675 19931015
(13] a and TARGET:
[14] a 202 19930925
(15] a 204 19931015
[16] aA the resultis 1550 289. The result{17] a contains Gs for rows of TARGET with
[18] aA no matching row in DB. TARGET may
(19] a be a 2-element vector.
{20] a
[21] fto+1
{22] A MakeTARGET a matrix if a vector:[23] >(M+2=ppTARGET) pL1[24] TARGET+(1, pTARGET) pTARGET
[25] A Squeeze out unneeded OB rows:
{26] L1:08+(0B[;4] eTARGETE31]) 408
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[27] aA Make sure a OB row winds up first
(28] a after sorting:
[29] De+"1,[1]08
[30] aA Vatenate and sort them to merge:
[31] Ge4DBE34 3], TA] TARGET
(32] N+1itpDB aA No. of recsin DB[33] T+~D+GsN A Those from TARGET and DB
(34] a Indices inte OB for each row of
(35] a TARGET (as sorted):
(36] DI+(D/G) [T/+\D]
(37] aA Corresponding indices into TARGET:[38] TI+(T/G)-N
[39] a Flag those with a match:[40] €+DBEDI;1]=TARGETETI5 1][41] A Construct result, one elt per row
(42] a of TARGET
(43] R+(1tpTARGET) pOC44] RECE/TI]+DB(E/D1; 2][45] aA Make R scalarif TARGET a vector:(46] Mpa
(47] ReR[1]

v

Let’s show howthis 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 19931015

This function allows TARGETto be a two-column matrix or a two-elementvector.
Theresult is a vectorif the former, or a scalarif the latter. On lines [23] and
[24], TARGETis reshaped to a one-row matrix if it is given as a two-element
vector. By reshaping TARGET, you can treatit as a matrix for the remainderofthe
function.
On line [261], EFFECTIVE squeezes downthesize of DB to retain only those rows
that correspond to products with IDs in TARGET.If DB is large and TARGETis
relatively small, this step can speed upthe function considerably by reducing the
numberof rowsto be sorted.In this example, DB keepsall its rows since both
products are represented in TARGET.
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Online [29], a row of ~1s is catenatedto the top of DB:

OB: “4 “4 v4
204 265 19930101
204% 275 19930701
208 289 19930931
202 1550 19930101
202 1675 19931015

This step is performed to guarantee thatthere is always a row of DB preceding
each row of TARGET, once DB and TARGET have been merged. You'll see why
below.
Online [31], the product numbers and dates from both DB and TARGET are
catenated and graded.This is the workhorseline of the function. Though the rows
of DB and TARGET are neverreorderedvia the gradevector, let’s show such a
reordering to help you see what's happening:

+\D
“4 “4 “4

202 1550 19930101
202 19930925
202 #1675 19931015
204 265 19930101
204 275 19930701
204 289 19930931
204 19931015 O

F
U
N
A
N
A
E
D

Cr
EE

RH
KO

RK
MO

mO
oD

oo
rO

CO
4

AO
aF
rw
on
ne
s

Notice the rowsare sorted by productcode, and within product codeby date. The
two rowsof TARGET have been automatically inserted directly below the
corresponding rowsof DB that contain the desired prices.
Lines [32] and [33] flag the rowsofthe sorted result that correspond to rows
from DB (in D) and from TARGET(in f).
Lines (36] and [38] use the values from G, D, and Tf to construct vectors of
indices of the target rows into the DB row abovethem (in Dr) and intotheoriginal
unsorted TARGET matrix (in PI):

DI: 54 TI: 42
For example, these valuestell you that the row DB[5;](202 1550 19930101)
containsthe corresponding price for row TARGET[1;](202 19930925).
Likewise, row DB[4;](204 289 19930931) corresponds to row TARGET([2;]
(204 19931045).
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Line [40] compares the product codes in the matching rows to make sure DB
does indeed contain an effective price for the corresponding row of FARGEP.In
this case, they do, so Fis 1 1. However,if the product code in TARGETis not
found in DB,orif the date in TARGETis earlier than the earliest effective date for
that product in DB, E will contain os.
The remaininglines of the function construct the result R inserting the matching
prices wherethey belong, and leaving os for rows of TARGET with no match.
Finally, the result is converted to a scalar if TARGET wasgiven as a two-element
vector instead of a matrix.
As written, this function is general enoughto allow for:

* rows of DB that are duplicates, or are not in sorted order;
* rows of PARGET thatare duplicates, or have no matching product code in DB,or

haveno 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 areleft as an exercise.

Limbering Up:
Exporting Numbers
(The purposeof this column is to work someflab off your APL midsection. Like
muscles, your APL skills can atrophyif not exercised with adequate frequency
and variety. This column presents a task for you to perform.Setaside a few
minutes from your busy schedule and workthe task. Mail in your solution and
stay tuned fortheresults.)
APLerstendto live in their ownlittle societies, secluded from therest of the world
and beholden to no one. However,reality being whatit is, the need does
occasionally arise to communicate with others. Sometimes, you want some data
that others have, or they want somedata that you have.
How do you move a copy ofthe 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
spreadsheetcells. They might suggest the numbersbetransferred as a “comma-
delimited textfile’. You need to construct a text (ASCHfile that contains the
numbersin this format:

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

If you wantto send them the numbers, you mustbeable to convert your numeric
matrix to a file in this format. If you want to receive numbers from them, you
mustbe able to converta file in this format to a numeric matrix.
Yourtask is to define utility functions that perform these twotasks. Call the
functions TOCOMMA and FROMCOMMA. TOCOMMAis a monadic function whoseright
argumentis a numeric matrix to be converted to a comma-delimited file, and
whoseresult 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 (Arc(2 31). For example,

NMAT+3 49123 5000 60 90793 124 400 60 31593 125 39900 71 4
2293

TOCOMMA NMAT
123,5000,60,90793
124,400,60, 31593
4£25,39900,71,42293

(Thelines appear double-spaced because of the inclusion of both carriage return
and line feed characters. ASCIIfiles typically contain both of these charactersat
the endofeach line.)
FROMCOMMA does the inverse of TOCOMMA. Given a commaandcarriage return/
line feed delimited character vectoras its argument, it returns the numeric matrix
of the numbers within the character vector. For example,

CVEC+TOCOMMA NMAT
FROMCOMMA CVEC

123 5000 60 90793
124 4OO 60 31593
125 39900 71 42293
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Obviously, TOCOMMA and FROMCOMMA donotsolvethe problem entirely. The
character vector muststill be written to or read from file. In APL*PLUS PC or
APL*PLUSI], this can be accomplished asfollows:

Creating and writing file:
'C:\FILENAME TXT! (INCREATE “1
CVEC DNAPPEND “1
OWUNTIE “1

Readinga file
'C:\FILENAME TXT! QNTIE “1
X+QNREAD “1 82, ONSIZE “1
ONUNTIE “1

The functions should beasefficient (fast) as possible.
Send yoursolution to:

Vector Production
Brook House
Gilling EastYork YO62 4JJ
UK email apl385@compuserve.com

The notable functions and their authors’ nameswill be printed in the next issue of
Vector. Good luck and happylimbering.

 Reprinted with kind permission from Zark APL Tutor News,a quarterly publication of Zark Incorporated,
23 Ketchbrook Lane,Ellington, CT06029, USA.

36  



 

VECTOR Vol.19 No.3
 

New Crossword and Solution for 19.2
Solution to Crossword in 19.2
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Crossword

1 2 3 4 5 6 7 & 9

1 1

12 13 14

13° 16

17 [| 18 19

20 21 22

a °
34

25 26 27

28 29 30 31 Ps

33 4

5 m      
Across

1
10.
i,
12.
1B.
15.
16.
17.
20.
22.
23.
24.
25.
26.
28.

Flag last of each group of equal valuesin sorted positive integer vector PIV.
Indices into VECofthefirst ¥ elements of vector 4.
O_, the workspace’s elbow room.
Set 5S to be thelesser of R or RE.
Ato put the elements of 4 in the shapeof M.
Product.
Add 2 to each elementof #HFADV.
A random integerfrom 1 to the length of STRE/V,for scalar STRE.
Formatthe elements of RVto one decimalplace.
Stick D and oc together and reshapeto a matrix of shape 5.
Magnitudeof product of AV and APT.
Indexinto NV of the numberfollowingthefirst non-nine.
R timespi,
Shift the elements of vector R to the left 8Q places and reshape to shape £.
Ste\IHHIZO , Spi for scalar S.
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29.
32.
33.
35.
36.

Is execution suspended?
Stick FL onto...
The largest numberofleading blanks in any row of CM.
(#HBHHES) +.» (HALLIHHHBHHS), origin 1.
COBOLit’s not.

Down
1.

24.
27.
30.
31.
34,

S
N
A
R
E

PE gets...
IcR, scaled by a randomintegerfrom 1 to R.
Index into ¥ of the smallest number above99.
.» unlike WR.
Select the first elementof £,or of ¥ if E is empty.

. Vector of vectors from matrix # (in the original nested APL*PLUS).
. (-SD), (- 2HHESD) , (- aHHHESD) ,...., (- BHHHISD), reshapedto length IW.
. Onto bit matrix V AMAT,stick a new column flagging the elements of vector 4197 that
match the scalar 4.

. Are both vectors VECTOR and ME empty?
10.
13.
14.
18.
19.
21.

All butthefirst V5 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 (7+) (RS /##HHHHIRS 1, for scalar 7.
Absolute value of ¥.
Sin of whole radians up to the integer at or above E.
LCP, backwards.
Are both § and E true?
Array that returns vector ¥ when compressed with bit vector I.
Eg
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J-ottings 35:
Howto Do Things with Words

by Norman Thomson

David Ness recently drew myattentionto a fascinatinglittle book called “How to
Do Things with Words”. This is an edited version of lectures given in 1955 at
Harvard by an Oxford philosophercalled John Austin, butthetitle is equally
appropriate as a succinct answer to an enquirer seeking to discover whatJ is all
about. Thegist of the bookis that there are somethingsin life which can only be
done by making utterances, “I namethis ship...”, “I baptise this baby...” and so
on. The pursuit of analogies with the grammarsof natural languages has always
been oneofthe driving forces ofJ, and it is not accidental that what in other
languagesarecalled “functions”are called “verbs”in J, while “constants” and
“variables” are called “nouns”.
Observersofthe jsoftware forum will know about a new charged-for version of J
called J5.01 which has just been introduced and which heraldsJ's maturity as a
computer product widely used on many different platforms and within a great
many environments. The increase in reported problems, some presumably more
significant than others,is an inevitable part of this complexity, and demonstrates
howthelanguageinterpreter has shrunk to a disproportionately small part of the
total J structure. The topics in Strand Software’s advanced course in New Yorklast
autumn werethings like OCX, ODBC,sockets and so on. By contrast, the
predecessorversion called J4.06d with its near perfect interpreter remains
downloadable andfreetoall, and in Delphicstyle, provides answers to questions
about what happens when wordsare put together in combinations which Roger
himself could not possibly have ever conceived. While it seemsthat an increasing
numberof computerspecialists are now usingJ in conjunction with the many
other products and adjuncts of modern computing systems andwill thus sign up
for J5.01, the perfection of J4.06d looks likely to remain a defacto standard for
those whose quests are restricted to what are perhaps more enjoyable and less
frustrating linguistic endeavours.
In its rigorous judgementsof J competence,the J4.06d interpreter contrasts with
the mannerin which “perfect” English is not an absolute standard but an
inherently unattainable ideal. When my German borntravel agent answers my
question “Is that Brigette?” with the response “This is she”, by every formalrule
of English grammarthis hasto be judgedtotally correct, but not many native
English speakers wouldinstinctively considerit so. On the other hand Roger's
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creation answersall possible questions of grammarandsyntax (including millions
which havenotyet been asked) with total certainty andclarity.It is in effect a
super-intelligence to which even the most accomplished J “speakers” must submit
an implicit validity test with every J phrase which they utter or compose. Such
speakersrarely react to an error report or unexpected result by presuming a bug
is present, but rather acceptthattheir instinctive and developing notions of the
languagedo notyet quite measure up to the performanceideals of the
unforgiving language examiner!
Much was made of APL asa notation for thought, andofthe idea that, to quote
AN.Whitehead, “by relieving the brain of unnecessary work a good notation sets
its users free to concentrate on more advanced problemsthereby increasing the
powersof the race”. It might be supposed that this notion carried overintoJ, but
this is not entirely correct. APLis first and foremost a shorthand,J only
incidentally so. At an early age we developfluency in the language wehearall
aroundus, and werapidly achieve speech as opposed to languageskills. For
examplethe child who says “throw Daddy”has acquired a language skill in
combining words in a fashion which mimics the rhythm ofthesocialinteractions
he hearsin the adult speech surrounding him. The speech skill by which this
utterance develops into “throw it to Daddy” comesata later stage. Combining
words in J and submitting them to an interpreteris like submitting “throw
Daddy”to the full glare of perfect adult intelligence, leading to a possible
unwanted response wherea physically strong and highly spirited Mummy
happensto be present!
This analogy must resonate clearly with anyone who hascrafted and executed a J
verb with a clear expectation of whatit will perform. Surprise is frequently
conveyed notby an error report, but by the delivery of some result, which,if
carefully observed, can advancea general backgroundgoalof bringing the user’s
fluencyin J closerto the perfection which only the super-intelligence can attain. In
other words,reflective consideration of faulty utterancesis the prime route
towardsthe attainmentof language mastery.It is all too easy to set such
explorations aside withoutfulfilling good intentionsto return and learn from the
experience. Thus many J] speakers never progress much beyondthe “throw
Daddy”stage,or at best graduate only as far as the language equivalent of
infanthood!
Isaid abovethatJ,at least in the perceptions of someofus, is about doing things
with words, and I return now to that themein the context of the two types of rank
which seem to be oneofthe principal stumblingblocksforinitial language
learners. The two types of rank are noun rank and verb rank. The formeris a
relatively simple idea to grasp, namely theresult of applying #$ to an object to
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give thetally ofits shape,or, in a single word,its dimensionality. Shapeitself has
geometrical connotations, so that a scalar has rank 0, akin toa pointin space,a list
has rank1 like line, a matrix has rank 2 analogousto points in a plane, and so
on.
Verb rank is somewhat more subtle, but has more than a passing association withthe grammatical idea of “number”,thatis singularorplural.It is also helpful to
consider rank alongside the concepts of box and cell, both of which are means of
“singularising” things, the formerin a muchstronger 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 J verbs have rank ofeither zeroorinfinity. It is only for verbs
which havespecial semantic requirements such as shape and matrix inverse that
any otherrank is associated with the verb.Basically, the “safe” assumption aboutthe rank of an unknown verbisthatit 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 interpreterforlittle practical gain, but would
also cost greatly in performance.)
Simple addition at different rank levels involves thinking aboutcells with possiblycomplexlist structures. Addition withoutexplicit rank can penetratelist
structures by applying the basic verb (thatis the oneto theleft of the rank
conjunction) at rank 0:

NB. a List of two 3-lists
NB. another List of two 3-Lists

 

10 4 2f1 2 3]1 3 5)
13.4 5|4 5 617 9 14]teonn-t----- Pececse +

However, adding objects with different structures mayresult in shape
incompatibility, for example in the following case
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Jz=.10*i.2 2 3 NB. two 2-lists of 3-Lists
o 10 620

30 40 50
60 70 80
90 100 110

xt z NB. two 2-Lists plus two 3-Lists
[Length error
| x +2

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

x "iz NB. add two Lists to two lists of Lists
QO 41 22 NB. this is 0 1 2 + plane O of z

30 41 52 NB. ..with List 0 1 2 replicated.63 74 85 NB. and this is 34% 5 + plane 1 of z..
93 104 115 NB. ..with List 3.4 5 replicated.

becauseit is an addition of two compatible 2-lists. Each of x’s twolistsis a 3-list,
whereasfor z, bothits lists are 2-lists, each item of which is a 3-list, anditis at the
levelofthe 3-lists that the actual addition takes place. Addition at rank 2 is also
valid:

xt"2 2 NB. add one List to two ListsO 41 22 NB. this is x + plane 0 of z ..
33° 44 55
60 71 82 NB. .. and this is x + plane 1 of z
93 104 115

In this case, a single 2-cell is added to a list of 2-cells, and so in this case theleft
argumentx is replicated in its entirety.
+ is one of a subsetof 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 theseare called scalar verbs, andtheir counterparts
in J are said to possess rank 0. Wherescalar verbs operate on conformable
arguments as with x+y, increasing verb rank has no effect on the result. Thisis
because, for example, x+"1_ y is the addition of two pairs of 1-cells and x+"2 y is
the addition of a single pair of 2-cells, and in each case penetration takes place
downto atomiclevel. In] terms

(x+#"1 y)-:x+y NB. rank 4 add matches rank O add
(x#"2 y)-ix+y NB. rank 2 add matches rank 0 add
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Returning to box, whereas rank 0 verbs penetratelist structures, they do not
penetrate boxedstructures:

(<x) +<z
{domain errorI (sx) +<z

In general, the permitted operations on boxedscalarsare restricted to shaping and
joining, since encapsulation meansthatthe natureof their contents is not available
to verbs. To repeat the warning given earlier, do not confuse cells and boxed
scalars!
Applying adverbsto verbs with rank continues the same rigorouslogic. For
example applying table :

$x+/z NB. ALL possible atomic pairs are added
23223

$xe"1/z NB. A 2 by 2 table (items=3-Lists)
2223

$xt"2/z NB. 1x2 table(items=2-Lists of 3-Lists)
223

In thefirst case the shapeof the result is the catenation of shapes.If this were not
so it would be impossible to accommodateall possible numberpairs. However,
whentwolists are added,addition takes place only between matching items,which meansthatin formingthe second table the two3sat the lowest shape level
in each argumentare merged.Similarly, in the last case it is the two 2 3s whichare merged by addition to give a 2-list, each item of which has shape 2 3. If youwant to confirm your understanding ofall this, try to predict the results of x+/"4
zand x+/"2 z.Ithelps 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 whichtables
are to be formedsothat, for example, x+/"0 y is identical to x+y. However, nopenetration takes place below thelevel specified by an explicit rank. Thus :

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

$xt+/"2 z NB. A 4 by 2 table of 2 by 3 tables
22323

In thefirst case above the verb +/operates item by item on twopairsoflists to
produce a 2 by 2 structure of 3 by 3 matrices.
Now return to natural language.Verbslike “quit” and “bid” make no number
distinction - “he quit, they quit” and so on —as opposedto verbslike “spell” - “heonspells”, “they spell” — which do. The conceptof “plurality” with respectto verbsis
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a little more subtle than it mightat first appear. For exampleif I say (talking about
a group of people) “they sang”, it could be taken to mean that each individual in
the group sang,thatis, the singing was performed at rank 0. On the other hand,
the statement “they sang” could equally be applied to, say, a crowdata football
match where it was almostcertainly nof the case that every single individual sang.
Onthe other hand “they multiplied” (in the reproductive sense!) could not have
been done byindividuals, and so we havehere a verb which whose rank is
certainly greater than zero! Similarly, if an utterancelike “they quit” meantthat
all of them did as a body,then we havean 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 J allowsall possible gradations in
between, 0, 1,2 and so onuptoinfinity, and further,it allows ranksto be specified
separately for subject and objects, muchasif 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 ¥
and x+"41 0 y. However,the distinction is immediately apparent with a non-
conunutativeverb :

x-"O dy NB. atoms of x minus rows of y
a1 _2 _3 NB. O minus i 2 3
Of _2 NB. £ minus 1 23
1 0 1 NB. 2 minus 1 2 3

i _2 _3 NB. 3) minus & 5 6
oO _1 _2 NB. 4 minus & 5 6
1 01 NB. & minus 4 5 6

x-"1 Oy NB. rows of x minus atoms of y
wi 9 1 NB. O £ 2 minus 1
2 _1 0 NB. O 1 2 minus 2
3 22 1 NB. O 1 2 minus 3

-i of N8. 34 5 minus &
2 1 0 NB. 3 4% 5 minus 5
3 2 _1 NB. 34% 5 minus 6

In English wetolerate the absence of such inherent numberprecision, which
makesexplicitly ranked J verbs harder to grasp than English ones - but on the
other hand whatinteresting and varied things one can do with them!
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A Tutorial in J Programming:
The Second-Order Josephus Sequence

Howard A, Peelle (email: hapeelle@educ.umass.edu)
University ofMassachusetts

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

Introduction
Consider the sequence
1223444567888889 1011 1213 14 15 16 16 16 16 16 16 16 1616...
This sequence appears (with another leading 1) in [1] andis interesting becauseit
lists answersto the “Second-order Josephus” problem (see below), recently posed
by Boyko Bantchevin [2]. Related programshave been written by him and
Eugene McDonnell in [2] and by HowardPeellein [3].
The sequenceis also instructive as a programming problem which invites
different approaches andalgorithms. Here wewill present and compareseveral
different J programs for producing this sequence — replete with detailed
explanationsofintermediate programmingtechniques. (For an introduction to
programmingin J, 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 personis successively killed. For example,
for N=9, numbers2,4,6,8 (in index origin 1) are killed, then 1,5,9, then 7, leaving
number3 as the survivor.
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The Second-order Josephus problem is to determine the index of the last survivor
whenthoseidentified as survivors of the Josephus problem are successively
killed. For example, for N=9, number3 is killed, then (for N=8) 1 is killed, then
similarly (for decreasing N) 9,7, 5, 2,8, 4, leaving number6 asthe last survivor.
The reader may wish to pause and write a program to solve this problem before
teading on.

Utility Programs
Tobegin, here are some utility programs which will be needed.

Natural numbers
Purpose: Generate consecutive integers from 1 to inputinteger.

Natural =: }.@i.@>:
Symbols/Syntax: Natural is (Behead Atop Integers) Atop Increment. Notethat
the Atop conjunction (@) applies the entire verb train onitsleft after the verb
immediately onits right.
Explanation: For inputintegery,first add 1. Then generatea list of integers 0 to y.
Finally, drop thefirst item and return the list of integers 1 to y.
Example: >:9is 10.Theni.10is0 12345678 9. Finally,}.0 1234
5678 9isi 234 5 67 8 9. Using the program:

Natural 9
123456789

Comment: A shorter definition is Natural=:>:@i. butit is slightly less efficient
for large inputs.

Sort
Purpose:Sorta list of numbers into ascend‘ngorder.

Sort =: /:~
Symbols/Syntax: Sort SortUp Reflex. Note that adverb Reflex (syntax u~)
applies to a dyadic verb u with inputy on bothsides,that is, y uy.

A7



VECTOR Vol.19 No.3
 

Explanation: For an inputlist y, /:~y is y/:y, which returns the items of y in the
order specified by y ~ thatis, the order which would sort y ascendingly.
Example: /:~ 1234567244888 8is1223444%S56788
8 8. Using the program:

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

Two-Power
Purpose: Compute powersof2,

Power =: 2&4
Symbols/Syntax: Power is 2 With Power. Note that the With conjunction (név)
uses a noun n ononeside (here 2) and a verb v onthe otherside (here dyadic
primitive Power “) to create a monadic verb.
Explanation: 2 raised to the powerof inputy.
Example: 2&4 4 is 16. Using the program:

Power &
16

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

Log
Purpose: Compute base-2 logarithms.

Log =: 2&4,
Symbols/Syntax: Log is 2 With Logarithm.Note that the With conjunction (n&v)
uses a noun ononeside (here 2) and a verb v ontheotherside (here dyadic
primitive Logarithm «.) to create a monadic verb.
Explanation: Base-2 logarithm ofinput y.
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Example: 2&4. 16 is 4. Using the program:
Log 164

Comment: Log allows a list input:Log 1 2 4 8isO 1 2 3.
Analternative definition is Log =: 2: 4. ] where 2: is the constant verb Two
and J is the input.

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

EACH =: “Q
Symbols/Syntax: EACH is Rank Zero. Note that EACH is an adverb created from the
Rank conjunction (u"n) with the noun 0 onits 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) is list 4.1, list 1.2, list 1.3, list i.4 arranged ina
table, with 0 fill elements. Using the program:

i. EACH £23 4
Q

e
a
0
o

B
R
O

N
N
O
O Q

0
3

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

Each Box
Purpose: Applya verb (or program)to each item of input in boxes.

each =: &>
Symbols/Syntax: each is Under Open. Notethat each is an adverb created from
the Under conjunction (u&.v) with the Open verb (>) onits right. Verb u will be
input ontheleft of each.
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Explanation: For u each y,verb is applied to each item of Open y and then each
result is Boxed (the inverse of Open).
Example: i1.&.> 1 2 3 4 is boxed list 1.1, boxed list 1.2, boxed list i.3, boxed
list 1.4 arranged in list of boxes. Using the program:

ij. each 123 4
 

o  a 1fo 1 2fo 1 2 3|
 

Comment:In the result abovethere are four items, each containinga list in a box.

J Program for the Josephus Problem
Hereis a program (verb) in J to computethe survivor numberfor the Josephus
problem using a well-knownalgorithm ([4],[5]):

S =: 16].&.#:
Symbols/Syntax: $ is (1 With Rotate) Under AntiBase. Note that the Under
conjunction (u&. v) executes verb v, then verb u, andfinally the inverse ofv.
Explanation: Represent integer input y in binary digits. Thenrotate one bit from
the front to the back. Then return its base-2 value.
Examples: #:9is1 0 0 1.Then1&]. 1 0 0 tisO 0 1 1.Finally,#. 0 0 1 1
is 3. Using the program,for 9 peoplein a circle, the survivoris in position 3:

$9
3

Comments: Thereader should be cautionedthat the result is in origin 1 while J
usesorigin 0. And, unfortunately, this neat verb does not generalize to the original
Josephus problem (statedin [4]) using an interval of three nor to other intervals.

Programs for the Second-order Josephus Problem
Now,six different approaches and accompanying algorithmswill be described for
solving the Second-order Josephus problem.
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1. Simulation Approach
The problem can besolved by simulation — thatis, 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=: ((<:@[{.]),}.)~S@# to eliminate the
(S #y)-th item from anylist y. This verb could be rewritten as:

E =: (}:@{. , }.)~ So#
Symbols/Syntax: E is (((Curtail Atop Take) Append Drop) Commute)(S Atop
Tally). Note that € is a “hook”(g h) which applies monadic verb h to the input and
then dyadic verb g to the input andthat result; that is y g h y here. The adverb ~ is
used to switch the inputs of g so that Se# becomestheleft input and y the right
input. Note also that the verb inside the parenthesesis a “fork”(f g h) which
applies the central verb g to the results of verb f and verb h;thatis, (fy) g (hy)
here.
Explanation: Removethelast item ofthe first S@# items taken from list y. Then
appendit to thelist of S@# items dropped from y.
Example: For an inputlist y=:1 2 3.4 5 6 7 8 9,#y is 9andS 9is3 (as
shown above). 3{.yis1 2 3and}:1 2 3is1 2,And3}.yis4 5678 9.
Appending (}:3{.y), (3}.y) gives the result{ 2.4 5 6 7 8 9. Using the
program:

E Natural 9
12456789

Comment: Note that this verb uses $ which uses origin 1 indexing.
Peelle [3] previously offered a more succinct verb to eliminate item S #y:

—E =: -. <:@S@# { ]
Symbols/Syntax: E is input Less (((Decrement Atop S) Atop Tally) From Input).
Notethat € is a hook (g h) whereh is a fork (f1 g1 h1), so execution is y -.
(CerS#y) { y).
Explanation: Remove from inputlist y the item in the (origin 0) position one less
than j of the length of y.
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Example: For input list y=:1 2 3.4 5 6 7 8 9,#yis9,thenS 9is3,and<:3 is
2.Then 2{y is 3.Theni 234 5 6 7 8 9 -. 3is the result, as shownby using
the program:

E Natural 9
12456789

Comment: Input y should berestricted to uniqueitems(as in the example here).
Repeating € simulates the Second-order Josephus problem.For example:

€ Natural 9
12456789

€ — Natural 9
2456789

££ E Natural 9
245678€ £ E E Natural 9
2456 8

—E £ € € E Natural 9
EE € — E— E Natural 9
EE € € € € E Natural 9
EE &€ € € € € E Natural 9

This can be accomplished in one expression:
Ea:8 Natural 9

6

Symbols/Syntax: (€ Power8) (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
4:8. Notethat the input could be entered directly, asinEs:8 (1234567
8 9) or using Right (J) to separate 8 from the input numbers, asin Es:8 J 1 2 3
456789.
Explanation: € is repeated 8 times onits own result, starting with the natural
integers 1 to 9 input. Note thatthis illustrates how to doiteration in J.
Example:For input y=9, Natural 9isi 23.4 5 6 7 8 9,andE4:8 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=:£4: (<:@#)@(>:@i.). An alternative
definition, using a gerund,is:

$2q =: E a: (<: ~ Natural)
Symbols/Syntax: $2a is € Power (Decrement Tie Natural). Note that a gerund is a
boxed noun containing verbs. Here, the gerund produced by ~ allows the input
for 4: to be entered along with the inputy for the derived verb Ea:<:.
Explanation: Repeat € one less numberof times than inputy, starting with input
integers 1 to y.
Example:For input 9, <:9 is 8and Natural 9is1 234 5 6 7 8 9,£4:8
(4.3 23.4 5 6 7 8 9) is 6 (as shownearlier). Using the program fora list of
inputs produces the Second-orderJosephus sequence:

52a EACH Natural 31
1223444567888 8 89 10 11 12 13 14% 15 16 16 16 16
16 16 16 16 16

Comments: Theutility program EACH is required to apply $2a to each item ofthe
inputlist separately. Ravel (,) is used to display the resulting array of 1-item lists
as onelist.

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 powersof 2.
McDonnell [2] offered a “high-speed” verb hsJ2=:13 :
‘Jim (oti. 4/24i.y¥.),35 (Heach+: )24i.y.' which generates the sequence
withoutthe last item. Here is a revised explicit definition to producea full
sequence:

32x =: 43 2 '/:~(Natural 24y.),(# t:)2ai.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 conversionto tacit
form, and its monadic definition is given in quotes onthe right.
Explanation: The inputis the power of 2 needed to produce the sequence. Overall,
the program sorts into ascending order the result of appending twolists. Onelist
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is the Natural integers from 1 to inputy. The otherlist is c copies of double c,
where is a list of powers of two from 1 to 2 raised to oneless than inputy.
Example: For input 4,i.4isO0 1 2 3,and 2.0 1 2 3is1 2.4 8,and+:1 2 4
8is2 4 8 i6,and1 24 8 #24 8 tb6isp=:2 4 4 BB 8 8 16 16 16 16
16 16 16 16.Then 244 js 16,andNatural 16isn=:1 23456789 10
44.12 13 14 15 16.Thenn,pisr=:1 23456789 10 14 12 £3 14 15
244 8 8 8 8 16 16 16 16 16 16 16 16. Finally /:~ris the result below
using the program:

J2x &
1223444456788 8889 10 11 12 13 14 15 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.)
Copy =: # +:

Symbols/Syntax: J2t is Sort Atop ((Natural Atop Power) Append ((Copy Atop
Power) Atop Integers)). Copy is input Copy Double.(See Utility Programsearlier
for definitions of Natural, Power and Sort.)
Explanation: Input y is the powerof 2 needed to produce the sequence.Onelistis
natural numbers 1 to 24y. Anotherlist is powers of 2 (241. y) copies of doubled
powersof 2. Sort the twolists into ascending order.
Examples: For an input of 4,4.4isQ 1 2 3.ThenPower 0 1 2 3isi 24 8.
Then Copy 1 24 8is1 24 8 #24 8 16@whichisc=:2 4 4 8 8 8B 8B 16
16 16 16 16 16 16 16.ThenPower 4isi6.Natural 1éisn=:1 234567
89 10 11 12 13 14 15 16.Thenn,cisr=:1 23456789 10 11 12
1314 15 1624 4% 8 8 8 8 16 16 16 16 16 16 16 16. Finally,the result is
Sort ras shownin theresult below using the program:

J2t 4
1223%44567888 889 10 11 12 13 14 15 16 16 16 16
16 16 16 16 16
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Comment: Tacit definition requires specifying verbs withouttheir inputs, which
are given upon execution.This is often called “(pure) functional programming”
{see [0]).

3. Replication Approach
Peelle [3] offered a similar program whichreplicates indices withoutsorting:

J2r =: >:@Copies # Natural@Power
Copies =: Power@i. In} Power # 0:

In =: <:@+:@[
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 ofcopies (Copies y) needed and copy eachnatural
number(Natural Power y). Copies producesa list of Os with powersof 2
substituted in positions of twice the powersof 2.
Example: For input 4,Power 4isiéandNatural 16is1 2345678 9 10
11 12 43 14 45 16. Then (forCopies 4) Power 4is16,and16 # 0isd 00 0
00000000000 06.Theni.4isO 1 2 JandPower 01 2 3is1 24
8.Theni 24 8 Indooo0000000006000 Ois1i 37 15,so1 2
48 (t3715})000G0GC9O0000GCO00000 001020004
00000 0 O 8, Finally, use one plusthis list to copy items from Natural 16,
as results from the program below:

Jar 4
1223444567888 889 10 11 12 13 1h 15 16 16 16 16
16 16 16 16 16

Comments: A variation is J2r1=:Copiesi # Natural@Power where
Coptesi=:>:@Power@i. In1} Power # 1: and Ini=:<:@+:@<:@[ (which is
slightly less efficient until inputis very large).

4. Bits Approach
Peelle [3] also offered a different program to produce the Second-order Josephus
sequence by accumulating sums ofones andzeros:

J2b =: +/\ @ Bits
Bits =: 4: , 3@:(Take each)@Power@i.Take =: +: {. (# 4:)
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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 8 its is defined as a fork (f g h) which is executed as(f y) g
(hy). Take is a fork (f1 gi h1) where h1is a hook (g2 h2), whichis executed
together as (f1 y) g1 (y g2 (h2 y)).
Explanation: Accumulate 1s from sub-program Bits which produces a 1 appended
toa list of 1s and Os from boxedlists resulting from (over)taking double the power
of 2 copies of 1s and the rest Os for each integer from 0 to input y minus1.
Example: For input 4,i.4is0 t 2 3,andPower 0 1 2 3is1 2 4 8. Take
each 1 2 4 8 is boxed list 1 0, boxed list1 1 0 0,boxedlisti 1 11000
0,boxedlisti 1114144 100000 0 0 O, Razing (;) thelist of these
listsisre:1 OL ft O01 1000011111141 0000000
0. Then b=:1,r and cumulative sums +/\bis the result below using the program:

J2b 4
1223444567888 889 10 11 12 13 th 15 16 16 16 16
16 16 16 46 16

Comments: A variation is: J2b1=:+/\@Bitst=:1:,;@:(Pairs each)@Power@i.
where Pairs=:(# 1:),(# 03).
Anotherpossible variation is: J2b2=:+/\@Bits2=:1:,3@: (Boxes
each)@Power@i. where Boxes=:> i.@+:.

5. Base-2 Encoding Approach
Bantchev[2] offered an algorithm using base-2 encoding-decoding (for inputs
above 1): $2=:(>:@(16,@({.+.}.)@}.&.#:))"0. An alternative algorithm which
accepts an input of1 is:

S2b =: Shift & #:
Shift =: -@Second |. One + Half Min Second

Second =: {.@Rotatei=:1&].
One =: -@# {. 1:
Half =: # {. O: , 1: , }.@}.
Min =: *. -.

Symbols/Syntax: $2b is Shift Under Antibase2. Notethat the conjunction &.
executes the verb onits right, then the verb onits left, then the inverseofthe right
verb (here #. Base2). Shift is (Negate Atop Second) Rotate (One + (Half Min
Second)). Note that (Half Min Second)is a fork whoseresult is used within
anotherfork. Second is Head Atop Rotatel which is 1 With Rotate. Note that
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defining Rotate in-line obviates parentheses(1&| .). One is (Negate Atop Tally)
Take One — 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 inputto a list of binary digits, apply Shift, and then
convert back to base-10 value.If the second binary digit is a1, Shift returns a1
followed byall zeros (a powerof two). Otherwise,if the secondbit is 0, Shift
returns 1 (with leading zeros) plus the given bits with a leading 0 and a 1 in the
second digit (thatis, less ‘half’). This is accomplished effectively in Min by
‘anding’(* .) the given bits with not (-.) the secondbit.
Example: For an input 9,#:9is1 0 0 1.Shift 100 1is0 1 0 2.And#.0 1
0 2is 6. Details of Shift 1 0 0 1are:Second 1 0 0 1isO.Half 100 1iso
1014.0 1014 Min OisO1Of,One 1001is0001.0001+010
1isO 1 0 2 (which evaluates correctly in base 2). Using the program fora list of
natural numbers produces the sequence:

$2b EACH Natural 31
122344456788 8 889 10 11 12 13 14 15 16 16 16 16
16 16 16 16 16

Comments: EACH is required to execute $2b separately for each natural number
input.
An alternative definition which converts bits to base value before finding the
minimum is moreefficient: $2b1 =: (Mint Powt)@#: where Powl =: #{. tf:
and Mini =: ] <.&#. Shift’ =: Onet + (-Halfi) andOnei =: 4: |. J
andHalft =: _1: |. J].

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

S2p =: (] <, i: + (- -:)) Pow
Pow =: <.&.Log

Log =: 2&4,
Symbols/Syntax: $2p 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) whereg is a train of forks (f1 g1 h1) where h1is a fork (£2 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 powerof 2 less than inputy. Call it pow. Then
calculate 1 plus the difference of y and pow.Call it d. Compare pow and d. Return
whicheveris smaller.
Examples: For input 9, Log 9 is 3.16993 and Pow 3.16993 is 8. 9--:8 is 5, and
1+5 is 6. Finally, 8<.6 is 6. Using the program fora list of inputs producesthe
Second-order Josephus sequence:

S$2p Natural 31
12234%4456788888 9 10 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 ina list.
A lessefficient but perhaps more readable version is S2pi=:Pow <. t:#(- -
:@Pow}.

Comparisons of Programs
Now the featured programs will be compared for efficiency in speed and space.
First, the followingutility 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
numberof repeated executions(ontheleft).
Explanation: Average numberof secondsused in executing an expression.
Examples:

Time 'I2b 142°
0.00097528

1000 Time ‘'J2b 12°
0,.00069833

Comment: Forincreased accuracy, increase theleft input to Time (which will take
longer to return theresult).
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Space
Purpose: Measure execution space.

Space =: 7!:2
Symbols/Syntax: Spaceis 7 Foreign 2.
Explanation: Numberof bytes used in executing an expression.
Example:

Space 'J2b 12’
197440

Fixed Programs
Purpose: To replace namesof sub-programswith their definitions (for better
efficiency).

Fix =: f.
Symbols/Syntax: Fix is an adverb which requires a verb input(onitsleft).
Explanation: u f . substitutes primitives in verb u.
Example:

J2b =: J2b f.
Comment: By choosing the same namehere, J2b is reassigned. To comparefixed
vs. unfixed versions, use a different name.
Note thata fixed program should speed up. For example, now 1000 Time ‘J2b
12' is 0.00068846.
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Benchmarks
Benchmarks were obtained forfixed programshere using J5.01a running
Windows95 on a Pentium II PC with 256M RAM.The benchmarksare compiled
below into tables — onetable of average time andspace for the “J2” family of
programsrequiring an inputof the powerof 2 needed to produce the sequence,
andonetable for the “S2”family of programsusinga list of inputs needed to
produce the same sequence:

 

 

Time (seconds) Space (bytes)
Input & 12 20 4 412 20Program\

hsJ2 * 0.0000557| 0.01378 2,058 4O96 1481696 |168298496J2x 0.0000411] 0.01275 2.019 3200 11082624 143131904
I2t 0.0000396) 0.01252 1,984 2944 |}1082176 [143131456
2r 0,.0000501] 0.00278 1.0417 2048 328512 839886912J2b 0.0000485} 0.00069 0.348 2880 197440 503392480
 

= Last item omitted in result.

 

 

Time (seconds) Space (bytes)
Input Natural Natural |Natural]||NaturatjNatural NaturalProgram\ 31 4OS5 1048575 a1 4095 1048575

«$2a EACH]O.0102841/ 860.1 (days) 4352 215552 (huge)
$2b EACH|0.0015516 0.2084 55.94 3840 69312 16780992
S2 a» 0.0003800 0.0485 12.63 3072 100608 25168128
$2p 0,0000635 0.0039 1.45 3840 296448 75499008         

ax Executed without first item (1) of input.

Comparing these benchmarksindicates that J2b (bits approach)is the fastest
program for large inputs. $2b (Base-2 encoding approach)is the most economical
in spaceforlarge inputs. Overall, the programsin the J2 family are generally
faster butincreasingly inflexible (always returning nearly a power of 2 numberof
items); whereas the programs in the 52 family generally consumeless space and
are completely flexible (allowing anylist of inputs).
Note thatall J2 programs except hs32 work correctly for an input of 0 and thatall
$2 programs except $2 workcorrectly for an input of 1 to producethefirst item in
the Second-order Josephus sequence.
Note also that $2b is the only program which correctly handles the degenerate
case of an inputof 0, producing the additionalleading 1 in the sequence{asin [1]).
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Concluding Insights and Programming Challenges
Defining and comparing programs for the Second-order Josephus problem
promptsseveralinsights. First, logarithms (in $2p) appear muchfaster 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 involvekilling in intervals of k). Indeed, the work here led to an
improved definition of a generalized program (from Peelle [7]):

J_i =: K * (N - Mod * K PoW N % Mod) % K-1:.
Ke: [Ns: ]
Mod =: 1: + [&<:
PoW =: K * <.@a,

Further, the reader might consider generalization of Second-order Josephusto
interval k, which producesintriguing non-decreasing integer sequences (perhaps
difficult to express in closed form). And consider the Third-order Josephus
problem. Fourth-order? Nth order? (Notdifficult!)
Finaily, the programsherelead to a simple strategy for surviving the Second-
order Josephus problem for N people:

Calculate p — the largest whole powerof2 less than or equalto N.Start by
standingat half p. Move up one more. Now moveonefurther for each person
overp, but only up to numberp.
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 (whichis 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 movefrom 9 up 14 (but stop at p). Stand at 16.

In closing, challengesfor the reader are to program this strategy, to generalize the
programsherefor any interval, and to seek other approachesto the Second-order
Josephus problem.
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Appendix
Collection of J programsfor Second-order Josephus sequence:

NB. Utility programs

 

NB. Basic Josephus solution

S =: 1&].&.#: NB. Origin 1

NB. Simulation Approach

{. 1) , }.)~ se# NB. Bantchev
» }.)~ SO#

Se# { ]
(<:@#) @ (>:@i.) NB. Bantchev

 

(<: * Natural)
NB. Sorting Approach

NB. McDonnellhsJ2 =: 43: ‘/sm(>ri.t/2ai.y.),3(Heacht:)2ai.y.
J2x 13>: '/:~(Natural 2ay.),(# #:)2i.y.’
J2t =: Sort @ (Natural@Power , Copy@Power@i.)

Copy =: # +:

 

NB. Replication Approach

J2r =: >:@Copies # Natural@Power
Copies =: Power@i. In} Power # 0:
In =: <:@+:@[

J2rt =: Copiesi # Natural@Power
Copiesi =: >:@Power@i. Ini} Power # 1:
Ini =: <:@+:@<:@[
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NB.

NB.

NB,

NB.

Bits Approach

T2b =: +/\ @ Bits =: 1: , 3@:(Take each) @Power@i,
Take =: +: {. (# 4:)

J2bi =: +/\ @ Bitst =: 1: , 3@:(Pairs each) @Power@i.
Pairs =: (# 1:),(# 0:)

I2b2 =: +/\ @ Bits2 =: 1: , ;@:(Boxes each)@Power@i.
Boxes =: > 1.@+:

Base~2 Encoding Approach

$2 =: (>:@(14,@({.+.}.)@}.&.#:))"0 NB. Bantchev

S2b =: Shift & #:
Shift =: -@Second |. One + Half Min Second

Second =: {.@Rotate1=:14&|.One =: -@# {. 4:  Half #{. 0: , 4: , }.@}.
Min =: *, -,

S2b1 =: (Mint Pow1) @ #:
Powl =: # {. 4:Mint =: J <.&#. Shiftt =: Onet + (-Half1)

Onel
Halft =: _  

Log Approach

S2p =: (] <. 1: + (= -:)) Pow
Pow =: <.&.Log

S2pi =: Pow <. 4: + (- -:@Pow)
 

Benchmark Utility Programs

Time =: 61:2Space =: 7!:2
Fix =: f,

 

 

Howard A.Peelle, Professor of Mathematics and Science Education at the
University of Massachusetts, has received a Fulbright Scholar Awardto join the
Institute for Mathematical Researchat the University of Putra Malaysia in Kuala
Lumpurwherehe will use J in teaching mathematics teachers during spring 2003.
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APL2000 User Conference 2002
Nov 10th-13th at Naples, Florida

reported by Adrian Smith

Location, Location
There is verylittle one could say against Naples(just at the moment | can’t think
of anything) and an awful lotin its favour.

 
It was warm, but not hot. It was (mostly) dry but with a sea-breezeduring the
afternoon. The sun set over the sea. This being Florida, the beachis publicly
owned, so you could hike about 2 miles North, and Southas far as you wanted,
Naplesitself is about 3 miles further downthecoast, butit is comfortable walking
in the coolof the evening, and the choice of restaurants is excellent (but don’t be
too late — theystart closing up around 8:30).
The Naples Beach Hotel wasonlya bit posh, and the conference room-rate was
extremely reasonable. The above shot showsthebar (the day’s sessions always
finished in time to watch the sunset) andthe beach. It is nowatradition of
APL2000 conferencesthat breakfast is provided, which(a) neatly circumvents the
one obviouspieceof rip-off pricing and (b)is a great place to meet andnatter in
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thecool of the early morning. I. can report that Causeway made a handsomeprofit
onthe trip, and the ample networking opportunities had a lot to do with it.
The meeting roomsall opened out onto the balcony whichfronted onto the
‘championship quality’ golf course, which lookeda bit like this in the early
morning:

 

Tempted? You shouldbe! Actuallythe really good option was a very well-set-up
practice ground with buckets ofballs at $2 a time(clubsfree). An excellent way to
work off the effects of a sedentary morning wastotake a bucketof balls and a
7-iron andbelt themsatisfyinglyinto the distance.

The Content

Training days
The training days (Sunday and Wednesday) were dominated by a heavyweight
introduction to APL and WebServices. Youcanreada little more about this in FM
Waid’s article which follows this report on page 71 — Jonathan and | wentoff to
“Corkscrew Swamp”to look for alligators and cypress trees so we will be catching,
up onthis later.It is a particularly interesting new technology, and maywell be
responsible for many of the customer ‘win-backs’ which APL2000are reporting.
Probablyit will be the hot technologyof 2003,andit is particularly relevant to
APLers working with ‘large organisations’, which just could mean you. Don’t
ignoreit, it won't be going away.
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First Conference Day
Sonia bookedusall in with her usualefficiency 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
wasscheduled to present RainPro and NewLeaf opposite Patrick Parks on the
‘innersecrets’ 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 wewill re-run this in a future Vector?
Jonathan Manktelow ran twosessions on getting the best out of the new
“APLDraw’ OCXcontrol which is shipping with APL+Win version5. Thisis a full
interface to GDI+ (native on XP andfreely redistributable otherwise) which allows
APLersto create all the standard image formats (JPEG, GIF, PNGetc) and exploit
all the nice effects (like transparency and gradientfills) that come free with the
system.It is a huge step forward from theold ‘Draw’ method and allows APL
programmersto create genuinely leading-edge graphics with highefficiency.

This is the sort of thing you can now dorather
easily with APL(that shadow is done with a
variable opacity black, so it correctly modifies
whateveris beneath), and from mypointof view,
it offers me somereally exciting new possibilities

for RainPro charts. As an example, hereis a fitted 3D surface, whichis partially
transparentso that you can still see the data-points which are belowit:

 

Fitted Trend Surface
with Contours and Residuals

LeeEy,|LEEtySBEiiaLe oobi
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.. or if you just want to take on PowerPointat its own game, you can do your
barcharts like this now:

a

 

OK,it looks better in colour, but yougettheidea.I think I have got everything I
need running with the new OCX as csView PG, so look forward to an upgrade of
RainProalongside 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. Enoughsaid.
Eric Baelen on “Making IE work for You” was a thorough introduction to using
the WebBrowserobject as a componentof 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 overthe internet.
Andso to the beachside barbeque and entertainment. We were not disappointed,
in fact young Parks wasso good onthe pianothat I bought3 of his CDs.

Second Conference Day
Eric Lescasse gave us a serioushit on the APL grid object. He showeda 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 oneofhis early panels from theinitial ‘concept’ design which

69



 

VECTOR Vol.19 No.3
 

predated the grid, and managed mostof the sametricks in raw Gui APL code.
Oneday, he mayre-codeit to use the real grid, but I think he has more urgent
calls on histime.
I missed out on the rest of the morning, but the papers on the enhancements to the
session manager (Mark Osborne) and the Windowsregistry (Brian Chizever)
were well-covered in the written proceedings. Likewise after lunch, we had
Marvin Renich covering some undocumented QWCALL options and INI-file
settings which maybe generally useful. | gave a brief introduction to Genetic
Algorithms(and solved atleast one delegate’s ‘hard’ problem along the way) and
we ended the afternoon with anexcellent talk from Rick Wollof 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 buildsthe ‘website’ haslittle or no knowledge of APL, and hereally doesn’t
care aboutthe input documents. He canfocus on writing the APL code to convert
an incomingset of parameters into an outputset of values and associated text. The
result is a clean, simple, maintainable APL ‘backend’ whichis functionally well
separated from the equally clean, simple HTMLfront end. Maybethere is a lesson
here for the rest of us?!

Well worththetrip,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 wayto
make the journey. The Cannons
(pictured) took the Virgin route via
Orlandowhichis particularly good value
if you book early and buy the whole
‘package’ deal.
If APL2000 doit all over again next year,
wewill be there, war and weather
permitting. Maybethis time | will get my
3-woodstraightened out, if I work at it. 70  
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APL and WebServices
by F. Milton Waid (FMilton@Openhere.com)

There has never been a technology that better complementsthe capabilities of
APL than WebServices.
Historically, APL has consistently been capable of performing complex
calculations more quickly than any other language.
WebServices provides a seamless mechanism for publishing these capabilities
both to other servers and to clients.
Duringthe last year, it became commonfor APL to have “win backs” where
complex calculations are involved. Both in the US and in Europe, we haveclients
whospentthelast several years replicatimg APL applicationsin VB and other

-Net languages, only to discover that theWeb Services, matched with APL onthe response time, which was seconds in
server, provide a compelling combination APL,is now 20 or 30 minutes in the new
for publishing results generatedfrom application. Because these applications

must deliver a result to a Web browser,
responsetimes in minutes are intolerable.
WebServices, matched with APL on the

server, provide a compelling combination for publishing results generated from
APLcalculation engines.

APLcalculation engines

However, with any technology solution, no matter how compelling, in the endit
is the delivery ofthat solution that makes an application a success. Connecting an
APLapplication runningon the serverwith a clientis the future of computing.
Understandingthe client and howit connects to the serveris critical. That means
understanding what technology has been deployed, the depth of that deployment,
and what technologyis 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 mostcases,that single page actually needsto be anintegral 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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Whatdefines the computing client?
Lookingat 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 ...

* Ehas 95% of the browser market
* MSOffice has 93%of the business application market
¢ Windowshas 94% of the desktop OS market
¢ Netscape, Mozilla have less than 3% of browser market
e Opera has .9%of browser market

These marketshare statistics mean that an application which worksin the IE
browserwill run on a larger share of desktops than any other application in the
history of computing.
The IE browseris not the browser of a few years ago. No meredisplay device for
HTMLformatted pages, it has becomea platform on which applications can be
deployed. This includes well-formed XML/HTML documentstructures,
accessible at every level. Additionally, the IE browser includesbothJscript and
VBScript languages. Using these languages makesit possible to create complete
applications which run onthe client without requiring the user to download or
install anything. Jscript and VBScript also provide completeaccessto all of the
safe OCXcontrols that already exist on the client machine.

The technologist’s fear of the application
The most commontrend wediscoverin IT, whetherit be in corporations, or home
users, is an extremereluctance to install software. 80%ofall usersarestill using
modems. Whatdo users and IT departments want? Not to download software,
andnotto install new software. Most corporations now have “zero footprint”
requirements.
Even a few yearsago, it was hard to foresee this. But in retrospect, it looks
obvious. Here’s why.
Starting with Windows95, Microsoft decidedthat it would be a great idea to
gatherupall the .INI files on a user’s system and consolidate them into one huge
database, which theycalled the Registry. Of course,if this file ever becomes
corrupted, the operating system notonly fails to start, but can only befixed by
reinstalling Windows.
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Anotherspectacular decision by Microsoft wasto 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 seemedlike a good idea at the time to some
people.
But what happensif, while a program is installing, it overwrites an older DLL
with a “newer” version? The DLLis often less than perfectly backward
compatible, and programsthatrelied 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 attheir 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 environmentin which users and corporations want
applications with no “installed” components, and which “run in the browser”.
Sinceit has been established that a successful application must now becreated in
the browser, the next question is whattools are available to usat this time, and
will be for the next three to five years?
Whatlanguagesare ontheclient today?

¢ Jscript, the language formerly knownas JavaScript
* Vbscript

So,for at Jeast the next three years,if we are going to effectively get to the client,
these are the tools we haveto work with.
Nowthatthe client situation is well defined, the next question becomes, what do
we need onthe server side, and how do we communicate between the client and
the server, and between servers?

Whatquestions should I be asking about Web Services?
* Whyshould I care?
« Whois going to usethis?
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* Doesthis tie me to Microsoft?
* Is it fast?
¢ How much hardware do I need?

Whois deploying Web Services today?
* Amazonhas deployedits first web service foraffiliates using XML over

HTTP, with SOAPto be added next quarter
* Google Web APIs, which includethe following:

o AWSDLfile that formally describes the service.
o Example SOAP messages and responses.
o Sample code application that uses the above Webservice.
o Very simple to deploy because of Web Services

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

Howaboutsecurity?
Microsoft, IBM and VeriSign have teamedto create security specifications for Web
Services, a move analysts say will help drive adoption of the hyped butstill
emerging technology.

Web Services without Microsoft
* WebServices has taken ona life of its own.
* Independentof vendoror platform
« WS-I providingleadership on technology
¢ WSC providing standardsvalidation
¢ Many vendors implementing

With all of this technology, the question on everyone’s lips, is how doesthis apply
to me as an APL developer? How can I make this work for me? Whattools do 1
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have to make to take advantage of these developments andstill 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
makesit 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 aboutthepresentstate of the application with each transaction.
However, that has hardly been the requirementfor application development over
the last 20 years. So, we discoverthat existing applicationsrely on state, global
variables and system resources which havebeeninitialized for a particularclient.
Deploying legacy codein this new environmentrequires that a Web Services
server understand a one-to-one mappingofclient to workspace. Additionally,it
must support many-to-one and one-to-many as applications evolve. Next,it
logically follows that the server, becauseoffinite resources, must deprecate a
workspace whichhas not been used for some amountoftime, andreinstantiate
that workspaceif 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 runningbasically unattended.
Of course,all of this would be futile if APL could notcreate responses as quickly
as Microsoft's IIS server. The APL2000 WebServer notonly multithreads APLs but
also outperformsthe IS server, even on simple requests. When the calculation
involves any type of mathematical analysis, APL outperforms IIS by orders of
magnitude. .

Speed and Reliability
Because we knew that Microsoft had seriously biased the Windows2000, NT and
XP operating systemsto perform well with their IIS server, we were assuming
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that we mightbe able to perform at about 80%of the speedofIIS. So, we were
truly ecstatic when we were able to serve up 14,623 responses to only 12,498 for
Microsoft's IS. This meant that Microsoft's IIS/ASP wasonly 85% asfast as
APL+WebServices.
In addition thereis 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
HTTPerrors. However, the MicrosoftIIS solution had 743 HTTPerrors and 56
socketerrors, or a total of 799 failed responses. That amountsto anerror rate of
over 6%. From the viewpoint of the user, it means that only 94 outof every 100
pages requested are returned, the other 6 are error pages. Evenif the users were
willing to tolerate having 6 out of every 100 pagesfail, it also means that the
application would haveto be able to function with only 94 outof 100 pages
successfully returned, which becomesfairly difficult to design.
Maybe Microsoft looksatthis 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
meansthat you will wantto buy their clustering softwareto efficiently manage
this groupof 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
reasonforthis is that Microsoft has built their IIS server on the concept that
developers wantto deploysingle pages, not applications. So for each dynamic
pagethatis returned, 1S muststart and stop whatever software is required to
create the page.
In ourcase, we were returning an arraysamp-htm page in the Microsoft simple
sample group folders. When we performed the same side-by-side comparison on
pagesthat involved mathematical calculations, APL+WebServices outperformed
IIS by a factor of 10 or more, depending on the complexity of the calculation.
For those cases where an application is being deployed overthe Internet,
APL+WebServicesis the only choice. IIS/ASP works primarily only for cases
wherea single page of data is being returned, notas part of an overall application
environment.
Oneof the concerns, over time, for APL developers has been whetherthe results
calculated by APL could beaccessed rapidly. With APL+WebServices, requests
can befulfilled at over 250 per second. This means that an APL applicationis just
as accessible over the web using WebServicesasit is when directly connected to
the interface.

76  



 

VECTOR Vol.19 No.3
 

Whenan application needs a standalone web service/web server, APL+Web
Services provides the answer, and doesa better job of publishing an application to
the web than anything Microsoft hasto offer.

APL andthe IE client
Since we haveIE as the default interface on the client, we needed a consistent
methodfor using this resource. Combining this with a desire to make publishing
legacy APL applications as simple as possible led to the creation of APL+JS. 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. Maintainingthis collage of pages and code
becomes exponentially moredifficult as the user interface grows.
Using APL+JS meansthat yourexisting application code is simply published to
the web, without having to create any HTMLpagesorlearn anyJscript. This is
great, if you want to concentrate on writing APL code.It also providesthe ability
for the developerto create a standalone application, maintain that application,
and then makethat same application available overthe Internet using Web
Services with a minimal ofeffort.
The IE browser has the Web Services methodology built in, which means thatall
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
whatan IT departmentexpects 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 whichhasto be asked. “Can your people get to Yahoo?” If the answeris
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 over 250 transactions per second.Bestofall, there is no requirementthat
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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Wheredo wego from here?
It is difficult to guess which way Microsoft will jump. However, no matter which
turn technology development maytake,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+WebServices and APL+JS are methodologies which create a
bridge to the future today, and will be the workhorses of tomorrow.Bestofall,
APL now has a chance to once again shine in computing solutions, in a way we
have notseen 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(WebServices Description Language): Describes Web Services and how to
access them.
UDDI(Universal Description, Discovery and Integration): Lets businesses
register, advertise and find WebServices in a directory.
WS-I (WebServices Interoperability Organization) Founded by Microsoft and
IBM in February 2002
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Trip Report: One Way From APLto J and K
by David Ness (edited extract fromhis article at

http://mywebpages.comcast.net/dness/notes/sjt.htm)

This trip from APL to J/K has been productive, for meat least. The purposeofthis
note is to describe someofthe factors that led to taking this trip. And to document
somenotions abouttheefficacy of having doneso.

JandK
A few words about treating J and K together may bein order. Both languages
were important to me as I gradually moved away from using APL as an important
part of my programmingrepertoire.

Compare
J and K are quite different languages, but they share enough characteristics to
makeit 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 whatfollows we'll use
J/K whenthe arguments apply equally to either. Mostof the time, and for the
purposeof being used as an APL follow-on,either would serve our purpose well.
Elsewhere
Theissue of whatdifferentiates J from K has been treated in some depth
elsewhere. The purpose of the discussion here is not to emphasize their
characteristics, but rather to suggest whythese languages have replaced APL in
my implementation repertoire.

Attraction
There wasnothing particular about J/K that caused meto 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 relevantthatI first learned J, but since 1 now probably do more K
programming,I think of myself as having equivalentskill in the two languages.
J/K represent reasonable alternatives to APL. Whileit 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
Insofarasit is relevant to this discussion some aspects of my background may
have an impacton the waythe circumstances havean effect on the choices that I
have made.So in the interests of disclosure, someshort items may be relevant.

* Taught APL.I have taught APLto somethousandsofstudents over more than
a decadeof teaching introductory computer courses. Mostof this has been to
BA/SBstudents in Economics and to MBAs.So I haveseenlots of different
people work with, struggle and learn APL. Anda lot of the acceptance of APL
in the financial communities of the early 1970s was due to students that came
outof 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 wasin
Fortran, and morerecent work has been in perl. I write a fair amountof code
and morethana little descriptive and expository text. Many of the problems I
analyze have a quantitative aspect, although few of them involve any profound
or deep mathematics. I know lots of computer languages,starting with several
assembler languages in the 1950s, and nowuselots of more ‘modern’tools.

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

First Encounters
Myfirst encounters with J/K started about a decade ago (J, principally, as K came
along somewhatlater). The earliest versionsof J that madeit into public
circulation date from about 1990, and my regular use of J began a coupleof years
later, around 1992. K was madepublic a good deallater, but now we have had
severalyears of K usage as well.

Old APLs
For the past several years I have been using J/K,so I havelittle experience with
the ‘modern’ APLs. The last APL I boughtfor a corporate client was probably in
the middle 1990s, and it was an adequate APL, though J found it somewhat
clumsyto use. Since finding J/K ] haven’t given much serious thoughtto the
capabilities of current APLs, althoughI have continued to follow comp.lang.apl,
so I am reasonably certain that nothing has happened that would cause meto
investigateit seriously again.
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WhatI don’t do
Contrary to many APLusers, I don’t do a lot of matrix mathematics and I don’t do
a Jotofstatistics. Of course some of my problems will make useofthestatistical
capabilities of these languages, but most of my uses are what might well be
described as ‘non-mathematical’. However, evenif the problems are non-
mathematical, they are, nevertheless, quite real.
My work may make me moreinterested in applications that are not intrinsically
formulated as matrix problems.I tend to processa lot of text and doa fair amount
of work with long integers. So I cannot claim to be a normal APL user. However,
my work Joad is quite typical of that of a reasonable numberof people who do
someanalysis and write a wide range of reports that often involve some
quantification.It is probably appropriate to note that much ofthis work is better
directly supportedby thefacilities 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, suggestthatit is usually worthwhile to
keep a sharp eye out for whatthe ‘smart guys’ are doing. As one mightexpect
there are ‘LISP smart guys’, ‘perl smart guys’, ‘python smart guys’, etc.. Among
the APL ‘smart guys’ Iversonplaysa special role as ‘inventor’ as well.

* People. I was using APLfairly actively in the early 1990s. } guess thefirst clue I
gotabout J’s existence came from noticing that Iverson had been working on a
languagecalledJ. If I recall correctly, the sourcetothislittle language was
actually available, and J was particularly charmedbythefact that it would run
on my HP200Lx handheld (as would APL- in the Manugistics version).
Iversonis certainly oneof the ‘smart guys’ thatit is always worth paying
attention to. Although I didn’t knowitat the time, Roger Huiis 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 showsup 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 meto (with tedious and trying exchange of typeballs) put APL code into
typeset documents. Within the past month there was anotherof the seemingly
interminable discussions of APL and typography on comp.lang.apl. I figured, I
guess, thatif Iverson decidedthat his ancient typography wasn’t worthsaving,
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 meatleast, to representthe flow of control very
comfortably. While I understand that now there may be muchbetter
representationsfor this in modern APLs, I never cared much forright arrows
or line numbersor for the odd machinationsthat always reminded me mostof
my machine language days where we would program jumptables and
mistakenly think that we had done something profound.

* Former Students. While I was beginningto play with J I started to heara lot
aboutK,principally from some of my Wharton students who were spending a
lot of their time working on someof thosederivative financial instruments that
would later checkertheir careers.I started to hear about demos wherea few
keystrokes and almost no time were required to do things that took ages not
only in the Oracles and SQLs butalso even in the APLs that were then still
commonplace on Wall Street.

* Whitney. A name which kept poppingup in these contexts was that of Arthur
Whitney. After a bit his links to A+ and to Iverson and Hui madeclear that he
wasanotherofthe ‘smart guys’ that was worth payingattention to. Around
this time comp.lang.ap! wasfull of debate and discussion aboutJ, and Stevan
Apter (another of the real smart guys) started to talk about K with some
frequency.
A problemfortherest ofus, at that time, wasthefact that nothing(that I] knew
of anyway)had been published aboutK.So these discussions were not always
very informative, often ending with somestartling revelation from Apter
which wasnevertheless 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 appearanceofK, often woefully obscure.
This all changed when Whitney decidedto release an ‘evaluation copy’ of K
that was functional enough for mostof us to use to develop an understanding
of the language andto handlethe kindsof problemsthat 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 readthe terse writing
that described the language.
Activity. As the J/K people began to leave comp.lang.ap!traffic on that
newsgroup droppedprecipitously. For manyof us the signal /noiseratio
collapsed, and discussionsof highly intellectual subjects like ‘Are APL people
disproportionately hirsute?’ started to occupya significant proportion of the
traffic.
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¢ Keyboard. That the APL keyboard is a nuisanceis hard to argue. Evenafter
nearly 30 years, my fingers still know wherethe properkeys are for the APL
functions. But that’s not of much use to me, andit is a positive hindranceto
anyone whosefingers aren’t similarly programmed, WhenI wasstill writing
APL code J even learned how toread the incredibly odd expressions that
resulted from the various renderings of the APL glyphs. Butthisis all an extra
burden with verylittle payoff for me. And indeed it has no payoff whatsoever
that I can see to any ‘new’ person who might encounterthe language.
Neither J nor K impose such a burden on thelearner, although they do, I
suppose, impose some burden onthe ‘old-APLer’. But then there are fewer and
fewerof them to worry aboutevery day.

* Off-Line Editing. Special charactersets are also a real nuisanceto edit outside
their ‘home’ environment.It is generally not an easy proposition to hand an
APLfunction to a conventional editor. With J and with K this is an everyday
occurrence. While J has its own IDE, K doesnot, and both ofthe languages are
very easy to handlein any conventional ASCU-oriented editing environment.

* Off-Line Everything Else. And then there’s the problem of everythingelse that
one might wantto do outsideof the specific implementation environmentof a
particular programming language. For example, I regularly have K codethat
writes perl and perl code that writes K. They’re all ASCII based, so noneofthis
seemseither unusualordifficult. To illustrate with a specific example, I happen
notto like K’s regular expression handling much,but that doesn’t cause me
much anyreal difficulty as I can just use the kind of ‘bridge’ discussed to
accomplish the task of making this easy.

* Character processing. I have never much liked the way that APL handled
strings as variable length entities. J/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 problemsjust don’tfit into a rectangular matrix
paradigm very naturally. In suchcasesthelist structure orientation of K is
particularly effective. In the view of K, matrices are special cases of the more
general conceptoflistoflists. In generalI’d sayit’s easier for K to adapt to the
special case of matrices - they are regarded as rectangular lists — thanitis forJ,
or APLfor that matter, to treat ragged lists — by boxing them in homogenous
structures.
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* Cost. Cost is also a consideration. Modernversions of APL can cost from $500
up to several thousand dollars.It is perhaps interesting that mostof the
vendors have goneto an ‘ask for pricing’ basis - somethingthat usually
indicates negotiable prices (and weaksales?). J 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 pricingis generally free for
the ‘evaluation’ version, somethingperfectly adequate for most individual use.
IBM has an odd APL pricing policy which was,last time I looked, something
like $150 for an OS/2 version and about 10 times that for a Windowsversion.

Insummary, for my purposes J 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 I
use APLitis either the old Manugistics version or a nearly decade old copy of
APL+Win.
This is a longlist of things that have interfered with my use of APL in an even
widerset of circumstances than seemed to be natural. These difficulties have, for
meatleast, now been pretty well resolved by using J/K. Andthetransition hasn’t
been very difficult.
Keep the Baby
APLhastaughtuslots of importantlessons.It’s important that we don’t throw
them outif we are going to moveto something else.

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

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

¢ Interpretation. Interpretive languages are so powerful, and in the case of
languagesthat are terse as J/Kare, this does not require that wesacrifice the
powerand expressiveness of being able to write code ‘on thefly’.
Interpretation is a technique that seemsto allow a straightforward expression
of matters that would otherwise be very complex.

« Interactive. Theability to sit at the console and ‘play’ with problem
formulations andsolutionsis also immensely powerful, again particularly
when the languages involved areterse. Tersenessis attractive when you are
actually typing commandson the console directly. And little experimentation
often proves to be a keyin getting to an effective view of a problem domain,as
well as an importantstep in often avoiding hours of debuggingeffort that
might otherwise be required.
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* Non-Iteration. All of the languages coerce one into thinking non-iteratively.
While J/K can be used with conventional loops, and possess loop-like
constructs, they generally coerce you into thinking of problems in somearray
orlist oriented form. For many problemsthis is a particularly enriching
experience.

¢ Intellectual Cohesion. APL,J and K are all remarkable for their intellectual
cohesion.Perhapsthis is a direct consequenceof Iverson’s leadership,or
perhapsit has wider causes. | don’t know. What1 do know, however,is that
almost everything that ought to work actually does work and that is something
that doesn’t happen in environments thatlack 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, althoughit seems, for meatleast, to
bea lifelong study to understandthe elaborate consequencesthat 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 evidencethat lots of people find languagesof this type hard to get
their heads around.This is no surprise. Some people find rigorous structures easy
to understand anduse, and others can worka lifetime and notfind them anything
other than a hindrance. J/K shares with APL thefact that it is hard to think about,
butvery effective to use, if you can get your head aroundit.
It is fairly obvious that APL provided an extremelyinteresting 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,
althoughit seemed to gain some currencyfor a few years, gradually withered
awayin the face of mounting evidence that it wasn’t better but ratherjust
different. However, there is enough valuein just being different that should be
exploited by people capable of doing so.
Programming Language
For me the most importantuseof a programming language is how wellit
functions as a practical matter solving real problems.

¢ Conventional.J is a fairly conventional programming language in many
normalrespects, and as such seems, right outof the box, to be more
comfortable to me than APL. Representation issues aside (they argue against
APL) the control structure of J seems quite normal to a C programmer. While
somethings(implicit array iteration, for example) are quite different, normal
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programmingstructures look like normal programmingstructures. They are
easy to recognize and not troubling. With this is less so, as control structures
happen to lookdifferent than we mightexpect, but once one‘gets the hang’ of
it, they read quite normally, too.

* Efficacy. Both J and K areefficacious. Somewhat to mysurprisethis is
particularly true of K. At first I found K hard to read andwrite, but now it has
becomea rather commonplaceactivity for me, one that I] face with no more
trepidation that J do facing a task with any of my other programmingtools.

* Library.J has largelibrary of functionsthat are available to users. Over time
lots of packages that deal with thingslike ‘fractal mathematics’ or ‘concrete
mathematics’ have been developed andareavailable for use. K has muchless
of an available library, but its functions are more financially oriented, and this
is an importantarea. I find J/K easier to use to represent ‘conventional’
programming structures than wasthe case with APL. Asa result, they serve
the function of being a ‘programming language’ better for me.

* Mind Bend. These languages are more than just programminglanguages. They
also influence the way wethink aboutproblems. As such,if they are successful,
they open new waysfor(at least someof) us to tackle the problems we have at
hand.

* New View.All of the languagesin this class can generally be regarded as
instructive from the standpoint of having somepossibility of giving us a new
view of problems. The whole notion of looking at things otherthaniteratively
can be enormously productive, andall of these languages are conduciveto that.

* Learning. However, J find K particularly startling with respect to giving me
new viewsof problem solutions. And J say this without even using K in whatis
arguably its mostsignificant problem domain, namely that of data base
management.

* Terseness. Thereis also an almost ‘mystical’ aspect to terseness thatis hard to
describe. When you haveterse code,and see simplifications that make it even
moreterse, it seems that you are often getting closerto the core of the problem.
Thus shorteris, often, not only faster, but truly better. I find my short
fragments survive environmental change evenbetter than long elaborate pieces
of code. | suppose this is because the more wechoosea solution structure that
parallels the structure of the core of the problem,the more likely we are able to
adaptto circumstances as they evolvein reality.

If you havethe kind of mind that can makeeffective use of any of these
languages, then the languages themselves can help you shape andstructure your
thoughts in ways that lead to them beingtidy andeffective, In my experience not
everyonecan,or wantsto, do this. But those whocan anddofind using the
languages,in places wherethey naturally apply, to both help themselves express
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their understandingof 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 whenthey 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 jobsarelikely to be created in some proportion to
community size. Similarly, the more‘others’ there are whouse a language, the
more likely their work maybe ableto help us.So size counts.

Conferences
Thereislittle to distinguish amongthe languages with regard to conferences.
First, APL, J and K people tend to go to the same conferences (if any). Second,
attendanceat these conferences appears to be slowly declining over time. Since I
don’t go to conferences this has no particular impact on my decisions, other than
if there appeared to be a majordifference between the languagesin this regard.
Sincethere isn’t, as of now, any such detectabledifference, conferences are not
important in making the decision to move away from APL. Conferencesalso seem
to be of declining importanceatleast 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 ofactive results in conference proceedings has now beeneffectively
madeobsolete by the availability of truly current research documents on the
Internet.

Newsgroups
Newsgroupsare another story. WhenI started to follow newsgroupson the
Internet about a decade ago, comp.lang.ap] had a reasonable amountoftraffic
with a respectable signal/noise ratio. Then, in the early to middle 1990s, when the
J groupsplit off, traffic on comp.lang.ap! began to decline. When Whitney brought
up kx.com’s website and set upa list server to handle K related mail,traffic on
comp.lang.apl declined even further.
At the presenttime, discussion on the J forum is quite robust. The list server has
boutsof high activity that punctuate slow periods.In both casesthe signal/noise
ratio remains good to very good.Thereis little traffic on comp.lang.apl anymore,
and whatlittle there is often of no substantial technical content — ranging from
discussions like How can we prop up APL? to discussions of why managersare
clearly ignorantfor not seeing that 30 yearsof lack of successin building APL
communities in organizations is really a harbinger of a wonderfulfuture for APL.
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Membership
The only professional society that has any bearing on this business seemsto 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% peryear. I know of no corresponding
professionalsocieties that might usefully contribute any ‘membershipstatistics’ to
let me make the same evaluations about J and K,though,so again this doesn’t
provide, in andofitself, any reason for choosing one over the other.

Education
Thave not madea careful studyof the use of any of the languages in educational
settings. However,I haveat 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 meto be safe to make a few observations, though.First, there was
a period of time when APL wastaughtat several of what we mightcallelite
institutions in the US. For the most part this wasin the late 1960s and early 1970s.
With the arrival of the spreadsheet, mostof these efforts becameincreasingly
moribund, and asfar as I know,virtually all such usage had ended by 1990.
A numberof smaller, less well-known(and therefore less influential) institutions
have since taught some small amount of APL anda little J, Oneinstitution in the
UK appearsto teach a little K. However, taken acrossall institutionsin all
countries, the amountof any of these languages thatis being formally taughtis
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 truefor all of the languages,sothereis
no differential effect here that would cause anyoneto choose one over the other
becauseof the availability of school trained people who understand the language.
Althoughit is very difficult to get one’s hands on anyreal‘figures’, ] believe that
the APL community is decreasing in size and that both the J and K communities
are growing. Practically speaking, however,I should make the point thatit is my
impression that the growth in J and K just about explains the decline in APL, so
net I see verylittle overall movement with respect to the whole problem domain.
Indeed overthelast 40 yearsorso,I seelittle indication that the size of this
community, taken in total, has changed in size muchatall.
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Documentation
Noone doubts the importance of good documentation. The only problem is that
whatoneperson regards as good, someother personwill regard as horrible. If
youaccept that argumentand think aboutits implications, then there may be a
dominantreason to producelots of different kinds of documentation in the hope
that it might supportdifferent modesof learning in people.

Books.There are few books of much interest for any of these languages.It
amazes me to see peoplestill refer to the APL text I used whenteachingit in
the 1970s as ‘best book around’for teaching APL today. Evenif you goto the
bookstore with the largest collection of computer books, you are unlikely to see
any books aboutanyof the languages discussed here. So there’s not much to
choose between onthis measure.
Drafts. There are some drafts of books aboutJ in circulation in the J User’s
Group.This is somesign that there are people willing to write aboutJ. These
books seem to be quite good in their own problem areas, but whetherthey will
end up by serving muchof a marketor notstill very much remains to be seen.
However,atleast there is someactivity and this very activity provokesinterest
and discussion.
Journals. I don’t knowof any Journals that supporteither 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 thatI used journals as a means of useful communication,
their impact and role was declining, and with the arrivalof the Internet ] now
generally find them obsolete. But your interests and experiences maydiffer. In
any event,if Journals matter to you, then that would probably suggestpoints
in favour of APL.
Papers. Theuseof any of the languages in academicpapersis limited. It may
also be rather ‘topic specific’. For example, mostof the research work done
with the huge data bases that are commonly processed by K would generally
bein the financial area, while most of the APL papers might have somefocus
on actuarial and insurance issues. For my purposes, noneofthe languages are
heavily enough used in papersforit to influence my choice of working
language.
Conventional Documentation.I'd say that I personally prefer J/K’s
conventional documentation (particularly that of K) to any APL I know,but
that maybelargely a function of the kinds of problemsI tend to work on.
On-Line. J/K has on line documentation thatis far superior, for meatleast, to
any APL documentation I ever encountered. But documentation is always a
matterof taste, and your tastes maynot be the same as mine.
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Documentation obeys several well knownlaws. For example, there is never
enoughofit. There is also too much ofit. It is never detailed enough, except when
it is too detailed.It is never up-to-date except whenit is written to incorporate
features that have not yet been put into the software. In short, documentationis
the thing that we blame for whatever other problemsweare actually having using
a system. Of the systems discussed here, I personally prefer K’s documentation to
J's, but only little. I far prefer J/K’s documentation to that of any APL J know.
ButI could well understand if others would feel differently. For example,J's
documentation is quite idiosyncratic, wonderful once you ‘catch on’ but often
quite useless until you do. Thusit is hard on new users, buta real blessing to
those of us whocall uponit daily.

New Problems
Upto this point we have been dealing with the issues of J 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 domainof application, and the
speed with whichit can dosois already of nearly legendstatus.

* Net Connection. Connectionsto the net are also an area of increasing
importance and networks become an everydaypartofthe structure of both
organizations and with respectto inter-personal communication. J and K both
allow the easy management of TCP/IP message stacks and make the
transmission andreception of messagesacross 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,andthen with a very simple change
of command parameter suddenly turn into servers available on the net. Some
of this codeis startlingly simple.

* Deployment. Deploymentis also an issue of imtortance to anyone who has
systemsthat needto beinstalled at lots ofsites. Not only can theinstallation
prove difficult, but the maintenence of such systemscan easily become quite a
nightmare. K offers sometruly incrediblefacilities 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 thatis split into a
couple of modules.

J and K both havetheir place even if they are not being used to replace APL. The
fact that they can serve these purposesin addition to replacing APLis just an
added advantage.
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Conclusions
There are somelessons. Like all lessons, their significance changes, buttheir core
is now quite stable, and I don’t think thatI’ve seen reason to materially change
these judgmentsfor at least several years now.

Usage
By using J and K,I virtually Never Use APL anymore, andin the(increasingly
rare) circumstances that I actually encounter some old piece of APL] now
regularly re-write it into one of the newer languages. As time passes, and ] have
less and less legacy code this becomes an increasingly rare process.
String APL
K has becomea sortof ‘string APL’ for me. With only a few keystrokes I am able
to pick up file, read it into memory, manipulateit in some significant way and
then write out the result. Aboutthe 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 makesit easy to call on otherfacilities that might be present
in the environmentto perform such functions.

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

Rich Number Types
J, in particular, is very rich in numerical data types and in functions that support
basic mathematical constructs. For example, not only is there full supportfor
complex variables, there is support for rational numbers, factoring, primes,
polynomials, ete.

New Users
I would unhesitatingly point new users towardseither J or K rather than towards
APL.Myprincipal quick arguments would haveto do with typography,
keyboard,cost, and the availability of an active and interested support community
on the Internet.
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Old Users
I really don’t know whatadviceto give old users. Actually, that’s nottrue. If
pressed my advice would be to abandon APL and investthe time and energy
required to learn whicheverof J or K seemedto offer a natural structure that was
best suited to the kinds of problems that an old user regularly had to solve.I
would never presumeto think that someone else would Jearn things with the
same difficulty or ease that I do, anyway, butas testimonial experience I can say
that I could use J 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 camefast.

Future Prospects
Asto future prospects, most of the work I know for APL programmersrelates to
legacy systems. Since there are no real ]/K legacy systems, most J/K workis at
least new work.For somethis would likely be moreinteresting.

Summary
The trip from APL to J/K has been a journey well worth taking. I have surely
learned as much from this trip as I did when I encountered APLitself for thefirst
time in the 1960s. In the process oflearninga lot, I 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 scrapingtasks.
Tam unclear about whetherJ and are truly languagesof the future. What I am
clear about, however,is that they are both enormously useful and effective
languages — well worth the amount of energy thatI had to investto learn how to
use them. I am equally clear that APL is a language headed for oblivion. I cannot
speakto the issue of whetherit is worth you investing the energy to give yourself
an alternative or not. I can say, however,thatit certainly was worth myeffort for
me.

Andoneof the lessons that I have learned from years of experiencein 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 Theoryof Information
The late Gérard A. Langlet, translated & edited by Sylvia Camacho

Abstract
Recent developmentsin the sciences of Biology, Physics, Chemistry, Computing
and Mathematics, together with interdisciplinary studies such as Linguistics,
Music and Botany havebeenparticularly impressive. Information handling is
whatthese apparently disconnected disciplines have in common. This paper is
the result of analysing ideas and concepts taken fromall these viewpoints. The
reduction of manyalgorithms to their most elementary components has shown
thatit is possible to use them to elucidate more and more natural phenomena. Not
unexpectedly, the proposed model for Natural Information Processingis closely
related to fractals such as are found in music, clouds, mountains, anatomy,
astronomy, turbulence and earthquakes. The mathematical methodis to use
binary discrete logics to demonstrate the common underlying model. Parity 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 reproductionis indeed a parity and fractal
problem. A second important property is Symmetry/Asymmetry. No attempt to
create the modelwith continuous functions can be madebecauseparity evolves
abruptly, not smoothly, whereverit is found. Much workhasstill 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 whichis, we hope, potentially able
to explain many phenomenain a large variety of domains.It has been found andbuilt
with the help of APL overseveral years of patient research. The fundamental reason — or
perhapsfaith - was that APLis so powerful that it must comprise the foundations of
information processing,if not of humanthought. This is why the author never stopped
revisiting, compressing and simplifyingall 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
whichit is possible to rebuild, with the help of « and < , anything (see a related paper
aboutthe Sierpinski gasket). It is even possible to reconstruct a modelof the Universe
andto explain its properties ... which,after all, is not surprising if one knowsthat Nature
wasoperating long before geometry,the theory of numbers, matrix algebra and
continuous functions were invented by man.

93



 

VECTOR Vol.19 No.3
 

The reader need not know APLatall. What is necessary, for expository purposes,is in
the form of Iverson's notation. This paper pays a sincere homageto 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 Journalcontributes to the renown of APL throughout
the European Community and even all over the world.

Parity in bit sequences
Consider any sequence of information / in binary form e.g.
01100001011100000 1101100 (1)
The parity of a sequence maybe defined as: 0 if the numberof1's is even

1 if the numberof1’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 ofall itemsof J modulo 2.
Parity is often used whentransmitting information on line to check the quality of
transmission,ie. the integrity of the message. Usually the transmitter inserts an extra bit
after each groupof bits and the receiver checks thatthis bit has the sameparity as the
group;if notthis latter is considered ‘bad’ and the receiver asks for a second
transmission. This procedureis a ‘checksum modulo 2’. A real checksum,i.e. a counting
ofall 1 bits, is done by all computers whenfiles are written to tapes and disks and
checked when reading from them.
Instead of adding1 within an arithmetic register,initially set to 0, every time 1 is
encounteredin the bit sequence and thenextracting the parity of the accumulatedresult,
it is moreefficient to propagate only the parity of successive bits using the properties of
the Exclusive OR (XOR in computerjargon) in Boolean algebra.
Note: Weshall use Iverson’s mathematical notation in what follows because it has been
standardised by ISO [ISO 1989]; all expressions are simple: they can be immediately
verified and used‘asis’ in interactive mode on many computers, in especial mostof the
personalones.
XORis denoted « sothat: 0 # 0 is 0 (Qis not different from 0)

O71is 1
1l#0is1
1 #1 is 0 (1 isnot different from 1).

This operation is commutative.Its contrary (NOT XOR)is denoted = so that 0 = 0
is 1,0=1 is 0,ete.
An arithmetic sum is denoted +/ so that +/ applied to any bit sequencegives the
numberof 1’s within this sequence (upper case SIGMA in mathematics). Of course
+/ can be applied to any sequence of numbers,integeror not, in order to produce
its sum. The result is a scalar when the argumentis a one-dimensional array. A
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statement such as +/J with I equal to the above sequence (1) woulddisplay the
number10 since I contains10 bits set to 1.
Compare with the FORTRAN90statement: S=SUM(I) (with I a numeric vector, i.e. a one-
dimensional array), followed by a PRINT or WRITEstatementin orderto 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 becauseit is not assigned to any variable name. By
contrast S$ « +/I will assign the result to S without displaying it. So statementS,
thatis the variable name alone,displays the contents of S. The backslash symbol \
denotesscan, ie. a propagation or cumulation.
(There are equivalent statements in programming languages such as *LISP or C++ for
parallel computers but not in FORTRAN90).
Theresult of \ is an array of the same shapeas the argument:if I is a vector the
result is a vector of the samelength. The first item of the result is always equal to
the first item of the argument and does not depend onthe function (e.g. +) which
is being propagated. The propagation of addition is denoted +\ andall
intermediate sumsare presentin the result.
so +\1234is13610 (a vector)
while +/1234 is 10 (a scalari.e. the last number of the result of +\).
Other functions may be used with \:
so x\1234is12624 (ie. 1! 2!, 3! 4! in conventional mathematics)
and x/1234 is 24 (i.e. upper case PI in mathematics)
and =#\011000010111000001101100
gives: 010000011010000001001000
while #/011000010111000001101100
is 0 (which is the last item of the result of its #\).
Everyitem in the result of #\ applied to any sequenceofbits represents the accumulated
PARITYfromthe beginning of the sequence(first item) to the current item. This may be
considered as a theorem, Thelast (rightmost) item, also given by #\, is the parity of the
sequence (corollary).
Sincethere is no notation in mathematics to represent operations such as #/#\=/=\
or a few others weshall definelater, we are grateful to Iverson for having invented his
own linear notation which considerably simplifies the exposition of concepts and the
demonstration of theorems and the developmentofalgorithmsfor parallel computing.
However,his use of indices, exponents and Greekletters will be avoided here.

Thebricks of parity logics
In Iverson’s notation[Iverson 1962], [ISO 1989], an importantnotionis ‘scalar extension’.
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For any scalar dyadic function such as + - 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. Thusscalar operations are applied itemwise within arrays
of any shape and dimension, provided both arguments have the same shape and
dimension or provided one argumentis scalar or a oneitem array.
(This wasa fantastic simplification and proves nowadaysto be so useful for array
processors and parallel computersthatit has been introducedinto many other computer
languages).
Thus statements 222+567o0r2+567o0r 567+2o0r567 + 222 are equivalent
and produce7 8 9.
Let us comebackto the parity domain and take any binary sequence such as:

v
1100110111100001
using only « 0 1 as hypothetical bricks, we can generate:
The dummyfunction whose output equalsits input:

OzV
1100110111100001
The binary negation NOT:

1eV
0011001000011110
Death,flat encephalogram:

VeV
d0000c00000000000
Spacefill: (The result of Vz is negated)

12VeV (Expressions are executed from RIGHT to LEFT)
1111221211112111
Let us take W as another sequenceof bits with the same length as V:

Ww
1110010000001100
and when we compare: (The result of Ve if negated)

1eVew (Expressions are executed from RIGHTto LEFT)
1101011000010010
with:

vV=w
1101011000010010 weseeitis the same.
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From the BRICKS 1 and XOR wehave generated NOT and then NXOR.Since0 is the
intrinsic result of 1 XOR it followsthat 0 is NO LONGER an ELEMENTARYBRICK
‘quod erat demonstrandum’.

Integrals and differentials
+/produces the sum of any numerical or logical sequence (‘True’ and ‘False’ being
respectively designated 1 and 0). Then +\ can beusedto plot the integral of any
function computed at regular intervals provided the numberofintervalsis 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 #\#\ ie. «\ applied twiceis the parity integral of the parity integral. Such a
process can beiteratively applied andwill lead to interesting results. But before
explaining the consequencesof these operations in the Boolean domain we note
that:
While +/and +\ may introduce errors in their numerical result because of limited computer
precision for rational numbers, «/ and #\ will never doso: their result is always exact for any
bit sequence.
If #\ is applied iteratively to anyfinite sequence ofm bits, a PERIODICITY will appearafter a
finite numberc (the cycle) of iterations.
A fundamental question arises: whatis the inverse function of «\ ? Given the
result of #\ on a sequenceis it possible to reproduce the original sequence fromit,
ie. to find the ‘parity differential’? The answeris yes. Thefirst item of #\ applied
to any sequence is thefirst item of the sequenceI, so this we already know.LetJ
be the result of «\J andlet K be the result of dropping the first item of J and Jet L
be the result of dropping the last item of J. Thus K and L havethe same length
permitting comparison. Compute K « L obtaining M and‘stick’or ‘catenate’it to
the retained first item of J. This reproducesI.
Expressed in natural language this meansthat the parity differential J of J is the
first item of J followed by the result of the application of the exclusive OR,
itemwise, to the first and second itemsof J, then to the second andthirditemsofJ,
etc. This is a Boolean finite difference on J.
This procedure is not so simple as its inverse + asit involves cutting the
sequence in twolocationsandsticking 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 # : cut and stick being structuring
operations. Moreover,there is another way of doing it: the wait-and-see method.
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The Pariton
The phrases parity integral and propagation of the binary difference are equivalent
because the parity integralis the result of the propagation of the binary difference.
After a while weshall use only the wordsintegral or integration and differential and
omit parity.
Let us define the PARITONas the Boolean MATRIX containing as rows, the
differing bit sequences of successive parity integrals of an original bit sequence.
(The PARITON maybe the sameas Prof. Stonier’s hypothetical ‘infon’ [Stonier
1990).
It can also be viewed asa linear cellular automaton (see [Wolfram 1986]). The
initial state is a sequence of mbits, m being, to keep things simple, a power p of 2
(Le. 2 4 8 16 32 etc). The matrix rowsare the time-dependent(generations) or
successivestates of the automaton.If p=0 the automatonisstatic: the pariton has 1
row and 1 column andit containstheinitial state. Its parity has the same value
andso haveall integrals or differentials, 0 or 1. (It behaves like the exponential
function whoseintegralis itself).
For p=1, there are 4 different combinationsforthe initial sequences: 0 0,01,10,1
1, i.e. the 2-bit representation of the numbers0, 1, 2, 3. The automatonisstatic(i.e.
unchanging)if the left bitis 0,i.e. for the first two possibilities. This can be
generalised to showthatif the leftmost half of any sequenceis filled with 0 then
changesare confined to the right hand half: the automatonis ‘degenerate’ being
equivalentto that for p-] insteadofp. It also impliesthat, if #: (the numberofbits
in the sequence) is not a powerof 2 that the automatonifleft-filled with 0’s will be
equivalentto the automaton with p set to the next integer capable of
encompassing length m.
Theparity 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 withfractal geometry. See [Langlet 1991].
The parity integral of 1 followed by any numberof 0’s contains only 1’s. This
results from the fact that the parity propagated from theleft to the right, even to
infinity, can only be 1. The parity integral of an all-1 sequenceis an alternate
sequence 101 0... (grey vector or zebra).
For p=2the pariton will have 4 columns.For the reasons discussed above, only the
cases for whichthereis at least one 1 in the twoleftmost positions have to be
discussed, i-e.0100,0101,0110,0111, plus the samestates as these 4 having
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1 instead of 0 in the leftmost position ie.1000,1001,1010,1011 and4
having 1 1 in the leftmost position ie.1100,1101,1110,1111. These 12 states
correspond to binary 4,5,6,7,8,9,10,11,12,13,14,15. Choosing any oneof these as the
initial state anditerating z\ will cause the automatontofall into oneof 3 cycles: 4
7564...,.91411139...,815 10128 ... Thus there will be altogether 3 different
possible constructs with periodicity 4 for p=2 (or for 2 < m< 4),
[Readers mayfind it helpful to play using the function below: SMC]

relength cycle value;[lio;boo;mat
[1] 9 show #\ scan cycle for boolean
[2] a of given length and value
(3] Qio+0 © r«,value
{4} boo+ (lengthP2) Tvalue
{5] ~((2iboo)Zvalue)/err © mat+«(1,length) boo
[6] ll:boo+#\boo © mat+matyboo
{7] rer, 21bo00
(8] ~((itr)="1tr)/end o 711
(9] err:'length ', (¥length),' insufficient for ',tvalue
(10] +0
(11] end: (32<Pmat) /out
[12] mat
[13] out:'cycle of ',(1+Pr),' values ',%r
The periodicity of integrals or, conversely, ofparity differentials — that is the length of the
cycle (c) will always equal 2 to the power p (integer)for non-degenerate sequences.
An immediate consequenceis that the parity differentialfor any non-degenerate sequence
of bits can also be obtained as the (c-1)th parity integral, without cutting andsticking the
sequence as shown above(this is the WAIT-AND-SEE method). No algorithm other than
the iteration of #\ is necessary. The moredifficult way proposed abovefor parity
differential may be ignored unlessit is required as a ‘shortcut’ whenperiodicity (c) is very
large or as a possible repair mechanism when a ‘mutation ‘ (unknown error) has disrupted
somewhere the perfect regularity of the integrating process.

The cyclic memory
The pariton,like a matrix, is a topologicalentity. It can take numerous shapes.It is
not bound by any Euclidian constraint (not even by thefirst postulatum). As soon
as periodicity has been quantified we can consider the pariton either as a
DISCRETE CYLINDERorasa 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 looklike a circle or section of a cylinder. So let us
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examine moreattentively the properties of the pariton as a matrix keeping in
mindits potential cylindricity.
Considering that successive rowsrepresent different temporalstates of the
original information in the J sequenceand,starting from ANY row randomly, we
can retrieve this sequence after performing from 1 to c-1 integrations. Whenc is
large enough,information coded in an alphabetof about 32 symbols,e.g. the
Roman alphabetand the blank plus some punctuation and separators(.:?-)
extracted from an 8-bit ensemble i.e. 256 possible configurations (as is found on
almostall computers), the probability that any other row than the one welook for
could also contain meaningful information with all successive sequencesof8 bits
belonging to 32 among 256is already quite low (0.2% for 4 charactersi.e. 32 bits).
It decreases very quickly as c increases. Such a pariton occupies 1024 bits ie. 128
bytes.
A 128-character sentence (about one anda half lines of text in a book) considered
as a bodyof 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 humanbrain
capacity. We shall see that most practical applications discussed here involve
small paritons only.
From the rightmost column R, which containsthe 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 thencefind the original
information. This is donein the following way: we define the minus-one-step
circular-shift operation, whichis not arithmetic, calling it CSM1. For reasons of
symmetry wealso define CSP1 i.e the plus-one-step circular-shift operation.
Some implementations ofIverson's notation allow direct definitions such as CSM1+1 and
CSPI«4 > ,using > (the circular shift symbol). Circular lists exist in LISP where such
definitions could also be established easily. Even in FORTRAN90 a CSHIFT statement has been
introduced and runs beautifully on the Connection Machine.
R « CSMI1 R produces Q,Le. the last but one column ofthe pariton matrix (this is a
parallel differential operation as shown above). The sameapplication to Q
produces P i.e. the column totheleft of Q,etc. for c-1 iterations.
If the original sequence was degenerate the numberofiterations becomes smaller.
Just stop whenall bits in the same column are0 or 1 andfill 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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paritonisfilled storing the first integral in the last row,the secondintegral in the
last-but-one row,etc. until the cth integral,i.e. the original sequence in the highest
row,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 ofit being also reversed.
The paritonitself is highly asymmetric, unlike a magic square or an optical
hologram. Wehave 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 showsthatthe circle on the right containsall the information:it
resemblesthe toruses of the ferrite memory of early computers. Wewillcall it a
COGNITON.,Conversely the left column only conveysthe informationthat the
first bit of the original sequenceis either 0 or 1. In between the pariton contains
only fuzzycircles, 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.
Theperiod ofthe left half of the pariton is half that of the whole(c) pariton and
the periodof the left fourth of the pariton is one fourth of c etc. up to thefirst
column in which all bits are the same and which has,of course, a period of 1. Even
if all the columnsexceptthe last but oneofa pariton are destroyedit is always
possible to start from this remnant. Just onebit (the last one on the right) may be
wrong as one choosesarbitrarily between 0 and 1. The probability of reading
correctly the whole message when the last two columnsarescratched or
corruptedis still high. One may get a mistake, a misspelling of the last character.
Anywayeverything that has been said aboutthe pariton has symmetric
properties. If one has taken the precaution to code an anti-paritonie. starting
from left to right, there will be significant redundancy.
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32-bit Pariton Matrix coding the 4-character word ‘STOP’
(In most computersin which the 128 ASCII characters are the FIRSThalf of the 256

8-bit set.)ones in an
Parity Integral No.

10171200070011 001111000101001100000
0100002110111 0172011212002220111111
OLTILLTILALTOOLOITITAIAADLTOITIDAOOLOALIITALCIOI
Q10170120001101110011110010011001
OlLl19O0100001001011101011100010001

4

Oo100012131200011720171001101000011110
O9LIT1T10101T000010011210110000010100
O10200T100000T1101001000000T110090
OQl1l1l0ae0d010000O001Z011000111111102111
q100001117211210010000101010112 0101
Oli12121201201010001111120011001200110
Gg1010112001211200001012011120111000100
Oo11007000100000110012011010000111
oO10001T211600000010001101100000101
OL11T1LTOATOHOVALAIIVIAACOALlOOILAOAOOO110

1691010011010101000001110000000100
0120002601 100121121110100000000111
O1200001121011101012011000000000101
O1L1121121201001072 0012701214112 21111001
010101100021 0112120110101010101110

 

011001000012 0010110116001100110100
o100022111200011012101110111011000
Ol1111010100001001001011010010000
@Q101l00112000001110001101100011111
Ol11000100000010121101101141101010

24

O100001T17121721110010100100101001100
OL1LTiLtrtor+rorieortogo1109 G60111001110111
QLortoO1LTLT0O0L1IOOOOLACOOOL1GLELL1ALOOADIAL
OL1T001000LT0000G01T111110010110001190
O1000111100000010101110010000100
O127217072027111111¢001101000112111000
OLPTOTOOLTLOLOITOLTOOOLlOOIIV1LIIGioAitooodD 32

[eee en ete ee eee] [eeeee eee} [eee eee Pee eee][onan eeSenenee]
COGNITON

circular memory
Notethat in rows 8,16 and 24,‘S’ is reproduced, ( ‘ST’ in row 16).

inskiThe fractal character appears in many places(0 triangles). Notethat the 32 bit S
gasket would be1 followed by 31 zeros.

ierpins!

COGNITONfor word ‘STOP’ (ATEMPORAL:with noorigin and no end):
The FIRSTBIT is the LAST BIT ofthefirst integral i.e. the PARITY of the bit conversion
of ‘STOP’(matches row 32 in which 14 bits are 1).

HELIX TRANSFORM of‘STOP’(diagonal from left to right, bottom to top):

01111000110011001110000100110000
01000110000001110001101100011110
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I
Sierpinski Gasket

Thehelical properties of the pariton
In any pariton any item of the main diagonalalso results from the combination by
¥ of the item onits left and on the item just above. Such a construct can be
deduced from rule 90 ofof the theory of automata (see [Wolfram 1986]) by an
affine transform (cf. the theoretical discussion on the Sierpinski 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 recentproposalin thefield ofartificial intelligence with two
orthogonal inputs for a neuronein a neural network simulation [Dubois 1990].
But the mostinteresting diagonalis not this one;it is the other one which runs
from the left bottom to the righ top (and would be the main diagonalin a pariton
filled topwardsinstead of downwardsby successive integrals).
In any pariton,ifany sequence I produces a diagonal D, a sequence equal to D produces a
diagonal which contains L
So D will be named - I from now on (no confusion can arise from the minus sign because
the pariton involves noarithmetic).
It means that is the helix inverse or helix transform ofD.
(J could be written I-1 by analogy with matrix algebra).
As a corollary, any row of the matrix has its corresponding helix inverse onthe cylinder.
Andthe other diagonal D’ (the main diagonalin our setting) also has some
properties. If 7 is the information the diagonal for D’, taken as the information,is
notI, It will be necessary to iterate this regressive application manytimes(a
powerof2) in orderto obtain I again.
So the properties ofparitons permit afull decodingfromanyhelical path providing nobits have
changedin the selected direction.
Thereis a strong anisotropy between the two possible helix orientations: one of them provides
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froma pariton ofany size an immediate transform capability but the other only has a very-long-
term transformcapability.
Moreover, any labyrinthine walkfrom any rowontheleft to any row onthe right, provided the
full path is known(e.g, 3 steps up, 2 steps right, 1 step downetc. just like walking in a ruined
city - briefly any ‘taxi run’, after the theory ofautomata) should allow the pariton to be
reconstructed withfull integrity.
>> Thepariton is a kindof:
ensy to learn (mastery of only one Boolean application is required).
secure (it has — or ratherit is - an automatic parity check)
asymmetric (the consequence of monodirectional propagation).
discrete (by definition).
hologram-like (at any scale withoutlossof precision).
MEMORY

relength matrix value;Dio;boo;vec
[1] 9a show #\ scan cycle for boolean
{2] a of given length and value
13] Dio+d © r*(0, length) eo
(4] boos (lengthe2) Tvalue
[5] +{{21b00)#value)/err 6 vec+,value
[6] ll:boo+#\boo 9 r+rsboo
[7] vectvec, 2iboo
(81 +((1tvec)="ltvec)/0 o +11[9] err:’length ',(#length),’ insufficient for ', tvalue

rehelix nums;Dio;c;left;right
[1] ® create nums half of helix transform table
[2] Die+0 © ce1
(3] re 30 ¥ 32 1 Pnums
[4] left+8(692) Thums
[5] right+ 32 6 90
[6] 11:+(32=2c+c+1) tend
[7] @ boolean of diagonal into ¢ row of right hand column
[8] right[c;]+d(0 6)86(6 6)+6 matrix nums[c]
{9} 711
(10) end:r+' ‘,r,' ',#leftU1] rer, 3.0 ¥ 32 1 paueright
{12] rer,' ', right
{The above functions maybe used to create the table below - SMC]

Helix Tranform forall 6-bit configurations
N_ produces N’ N_ produces N’
0000008 Go0G0G00 32100000511160111000001 1000002 33100001501100102000020 3000011 34100010481100003000031 2000010 351000114911 00014000100 5000101 36100100541101105000101 40601006 37100101551101116000110 €000110 3810011053 21010170001121 7000111 3910011152110100BooLd0bO15001111 46101000601121100g00200114002110 4110100161112101wooOLOLOI2001100 4210101063 222121
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N 8
eo
ee
ac
ae
ec
en
co
ec
oa
oD
CO
D

PE
PE

PP
P
HE

E
HE

E
e
e

oo
ao

K
HH

HE
H
BH

HO
OD

OO
C
O
O
T
E
R

HE
HE
HO

CO
OH

HH
HO

CO
OM

HH
EH
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HH
OO
HM
OO
HH
SG
OH
HO
OH
HO
OR
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PO
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OH
OH
OH
OK
OF
OR
OF
RO
HO
E

31 25 e
a
v
c
c
e
o
e
oO

B
Oo

o
oC

Oe
AO

RG
PH

P
PH

P
H
PR

P
HE

BE
R
RO
GO
OO
D

BP
H
PE

HE
P
HH
OG
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OG
CO
GO
HH
HH
E

CO
SC
OK
HH
PH
RE
HO
GO
OO
Ca
GO
R

CO
PH

PO
OC

HH
HH

OO
KF

HO
OO

OR
PH

A
HO

OH
OK

HH
OO

BR
PO

HO
oO

FO
nR

HO
NM

line (row) on the samecylinder.
This table also gives helix inverses for 2 and 4-sequencesif one ignores the zeros
on theleft.
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a
0

1
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0
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oO
1
1
a
a
1
1

0
1
0
9
i
0
1
1
9
1
0
o
1
a
o
0
1
0
1
1
0
a.

0
Upto 6 bits, the Helix inverse (or transform) of any sequenceis also a generating

2 PRODUCES3 and 3 PRODUCES2 (with the two rightmostbits); This couple is the
Sierpinski gasket generator(cf. [Langlet 19911).
The complement of the corresponding Matrix [10]

fd]
is (01]{0 0]Whenusing conventional matrix algebra, e.g. to perturbate‘invariant subspaces’ with a

supposed continuousvariation of eigenvalues,if the leftmost zero of the second row
becomes EPSILONthendifficulties appear: see [Stewart & Sun 1990] for a full
mathematical exposition of the subject within the matrix perturbation theory.This
cannot happen with the discrete pariton theory.

Pariton Dynamics
If one breaks the corners off the following discrete triangle what remains?

0 0
fe) QO
oo0o90

The answeris:
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Knowingthat the upperpattern generates the Sierpinski triangle by
autosimilarity, the lower pattern — a hexagon which lookslike the structure of the
graphite crystal — will create, if we add intermediate points,a pattern of scaling
dodecagons. Ourbrain whichtries 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 continuousis 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
consideredasa fractal. Solitaire and many other gamesare fractal ancestors of the
cellular automata proposed by Conway and Wolfram.
Acylindrical pariton, seen from the distance alongits axis lookslike a circle,
thoughit is alwaysa ‘power-of-2-gon’ withoutsides. If we considerit as a rotating
drum wecan build a set of gear wheels. Then the pariton is able to deliverits
information (byelectric or magnetic influenceif we associate with the bits some
charges or spins) to manyother cylinders:this is exactly whata laser printer does
(unfortunately producing only one copyat a time). Pixels or charactersare 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 othercircles at any scale without spending muchenergy:
see the recent study in [Herrmann 1990] abouttectonics 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.
Thereis a controversy in crystallography: many crystal structures which are
conventionally described by Wyckoff positions in Bravaislattices as in the
International Tables (Hahn 1983) may be better understood as superimposed
Jayers which, up to a certain extent, look like the Herrmann model[Lima de Faria
1969]. See the examplesof spinel and hodgkinsonite in [Langlet 1975]. Many
crystals are somehow Apollonian models in 3-D, Whatis 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
hyperspaceof dimension N with combinations of N+1 hyperspheresyoucan try the fast
general method given in [Langlet 1979]. This was found using the powerofIverson
notation.
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Is external motion necessary to transmit information?
If the mechanism of propagation ofthe binary difference is permanentalong the
generatinglines of the drum, the answer is NO. Considerthe following schematic
construct:
Take3 fibres, neural columns, pipes or any other objects of more or less the same
shape. Supposethatonehelix ofthefirst fibre contains a sequence ofinformation
D; then put the second fibre adjacentto the first one by the generating line which
contains —D,i.e. the inverse of the information onthefirst fibre. The neighbouring
generating line will contain the information NOT -D,ie. the Boolean negation of
the inverse of D. Automatically one helix of the second fibre will contain ~NOT -D
(ie. D exceptfor the first bit of the parity which remains reversed; but anyway
this content is not for the momentused). Ifa third fibre is put side byside along
the second, the sameeffect of an inverse operation will occur automatically: the
parity ofthefirst bit also takesits original value. As a consequence one among the
helical paths of the third fibre should contain D.
Infact the choice of the adjacent generating line haslittle importance:if the
contacting generatingline is randomly chosen onthefirstfibre it will contain one
of the integrals of the inverseofD.Soif the contactingline is also randomly
chosen between the second andthird fibre, it will also contain on the third fibre
one of the integrals of the inverse of D. And oneofthe helices ofthefirst fibre has
to contain D. One can then add morefibres and clone information D atwill, even
at variousscales, using the above described spur-geared mechanism. Theanalogy
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 sequenceof bits the length ofwhichis a powerof2,ifD is the helix inverseofI,
the helix inverse ofNOT D only differsfrom I by the parity of thefirst bit.
The best lightweight model to illustrate this is a pack of cigarettes with 20 pieces (25 in Belgium)
on which it is possible to drato helices ~ it is easier on the cork of thefilter, which moreover has
approximately the proportions of the regular pariton i.e. a length equal to circumference; one can
unfold it, draw a diagonal andstick it again around the cotton wool.
Several mountingsare feasible. Let us replace the second fibre by a double-size
fibre (a cigar — cigars are maderolling tobacco leaves diagonally so that helices are
visible: no more drawingis necessary!). This correspondsto a doublingof the
number of rowsin the pariton matrix; one nowsticks the last row beforethefirst
row after continuing integration for 2c cycles instead of c. The cigar may then be
viewedas a double helix.
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In this case two opposite generating lines of the second fibre always contain the
same sequence andif the third fibre is in the same plane as the other two,thus
adjacent on theotherside, then the original information D is present on the helix
of the third fibre which starts in the same plane; howeverthe third fibre is rotated
by half a turn (180 degrees) with respectto thefirst one.
A giant second fibre would allow usto reproduce,on its periphery,a large
quantity of clonesofthefirst fibre’s information or to catenate several sequences
coming from several fibres, using symmetry properties again to ensure
synchronism.

The costof a pariton
The mass m of information within a sequence1 is the muntberofits bits.
Eachiteration (integration) costs mtimes the elementary quantum of cost
necessary to apply = i.e. XORto twobits, store the result at the appropriate
address and progress by one step along the row (elementary scalar cycle cost).
Butthe cost of keeping the whole pariton in memorywill also be proportionalto
its size (it is not necessary to keep anythingelse), which is at the minimum if no 0-
filling on theleft is done, c times m. Then we mustintegrate c times. The cost will
be the productof these factors.
However, at a given scale, when coding between mandc bits i.e. objects which
have approximately the same length (17 greater than c+2 andnotgreater thanc),
orif c is fixed so as to code also smaller sequencesin larger paritons, all having the
same numberofrows, wecan take for the elementary unit cost the cost of one
completeiteration in one row i.e. the cost of #\ as a whole (elementary vector
cycle cost).
Then we shall have to spend mc2 to create a pariton of mass m.

Pariton and Order
Maxwell would havebeen fully satisfied to observe that the pariton does his
hypothetical demon’s work. A rapid glance at any pariton showsthatthe
organisation of informationis ‘nil’ on theleft side and maximum on the right side
{the cyclic memory).
The binary integral mechanism isa self-associative auto-organiser.
The pariton model may indeedbe applied ‘asis’ to neural networks (see [Dubois
1990), to imageprocessing [Langlet 1991] without any computing, oncethe
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propagationof the differenceis established within any system as the main, thus
vital, 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 noiseor to separate
isotopes involves the same concept: sorting, which indeed corresponds to the
most important algorithm 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 graphtheory, the end of
whichis 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 demonis the best theoretical
expertever invented by the humanbrain although notyet fully realised by human
technology. The pariton is a cheap modelforit.
A hugeside effect of the Maxwell demon outcome wasthe entropic paradox.It
implies that the pariton is highly related to thermodynamics and energy
conversion. There is no reason why whatis true for information should be
different for moleculesorother entities. The discussion is open and pending.

Pariton, Theoretical Chemistry and Morphogenesis
Weshall not develop this pointin detail here.. Howeverit is worth noting that the
pariton modelfits the premises, the remarks or the conclusions expressed by
many authorsin thesefields. In particular parity propagationtries to equalise
permanently any ‘donor-acceptor’ couple and the modelrespects the Lowdin
theorem,see [Reed 1988 p903 eq 7b].
Wehope it may help specialists to simplify the increasing complexity of computer
simulations which, even when super computersare used,arestill not able to explain
with sufficient accuracy the properties and the interactions of the large molecules which
are involvedatall steps in biology and biochemistry. And perhaps they will then take
into accountthe fact that temporal cycles are important. Forcells see e.g. [He 1991].
Symmetry and asymmetryare closely related to isotropy and anisotropyin
crystals and molecules. All organised structures which are observed in nature
respectthe principle of the highest possible symmetry which is compatible with
the most balanced distribution ofparities; electric charge is a parity problem,so is
relative size. Combiningthese last twoparities optimally leads to many crystal
structures.But at a more macroscopic level than the atomic constructionsetitself,
‘parity equilibrium’ also leads to helical structures, which themselves have a
tendency to form secondary, then tertiary ete...larger helical structures or quasi-
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planar networks(see the 4-fold symmetry of duckskin, the plywood-like
assemblageoffibrillae) or even both at the same time (chicken embryo cornea,
coleopter endocuticle, coelacanthscale, after [Bouligand 1980] gen.ref.).

Specific References [applying to pages 399 to 416 ofthe original edition]
Let us extract a quotation from [Reed, 1988], ref. 135
<< Oneofthe principal objects of theoretical research in any departmentof knowledgeis
to find the point of view from whichthe subject appearsin its greatest simplicity.>>
Buckingham,A.D.; Fowler,P. & Hudson,J. Theoretical Studies of van der Waals Molecules and
Intermolecular Forces, Chemical Reviews,88.6 p971 (supermolecule, intermolecular
exchange,Pauli principle) (1988)
Grant,J.A.; Williams,R.L. & Sheraga,H.A. AbInitio Self-Consistent Field and Potential-
Dependent Partial Equalization of Orbital Electronegativity Calculations . . ., Biopolymers, 30
p935 (formulae 12 & 13) (1990)
He,Q.; Skog,S. & Tribukait,B. Cell cycle related studies on thymidine kinase and its
isoenzymes in Erlich ascites tumours Cell Prolif. 24.4 fig. 1 (1993)
Hobza,P. & Zahradnik,R.Intermolecular Interactions between Medium-Sized Systems ...
Successes and Failures Chem.Rev. 88 (V. Prospects) p894 (1988)
Price,S.L. Thelimitationsofisotropic site-site potentials to describe a N2-N2 intermolecular
potential surface. Molecular Physics, 58.3 p654 (1986)
Reed,A.E.; Curtiss,L.A. & Weinhold,F. Intermolecular Interactionsfrom a Natural Bond
Orbital, Donor-Acceptor Viewpoint Chem. Rev. 88 p923 (1988)
Wheatley,R.J. & Price,S.L. An overlap modelfor estimating anisotropy of repulsion MolecularPhysics 69.3 p507 (1990)
References [Pages 428, 429 of original edition: SMC]
Avnir,D. (ed.) The Fractal Approachto Heterogencous Chemistry, J.Wiley & Sons Ltd. ISBN 0
471 91723 0 (1989) see Kopelman
Barbé,A.Invariant Properties in the Binary Difference Field under a certain Conservation Law
Fractal Aspects of Materials, Disordered Systems, Materials ResearchSociety extended
abstracts, p171 (1988)
Bergé,P., Pomeau,Y. & Vidal,Ch. L’Ordre dansle Chaos, ISBN-2-7056-5980-3, 2nd ed.,
Hermann,Paris, a: p25 [van der Pol], b: p51, ¢: p90, d: p225 (1988) [in French}
Bouligand,Y. La Morphogéntse, de la Biologie aux Mathématiques, Maloine, Paris, ISBN 2-
224-00654-3, Contribution by Favard,P.& Bouligand,Y. Fig 2, p106, Contr. by
Bouligand,Y. p121 (1980)[in French]
Caverie,P. Contributiona l'Etude des Interactions Moléculaires, Thése de Doctorat d‘Etat és-
Sciences Physiques, Université Paris VI, CNRS Nr 8214 pH&LI (March 1973) [French]
Dubois,D.Self-organisationoffractal objects in XOR rule-based nuiltilayer Networks, Neuro-Nimes’90 p555 (1990)
Dumontier,M. & Langlet,G.A, Taxinomie Linguistique, Colloque de Taxinomie UITF,
UNESCO,Paris (Nov 1990) {French]Eigen, M. & Schuster,P. The hypercycle, a Principle of Natural Self-Organisation, Springer-
Verlag, Berlin Heidelberg New York, ISBN 3-540-09293-5 [German] & 0-387-09293-5
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[English] (1979)
Hahn,T.(ed), Arnold,H.; Berthaut,E,; Billiet,Y.; Buerger,M.; Burzlaff,H.; Donnay,].D.H.;
Fischer,W.; Fokkema,D.S.; Hahn,T.; Klapper.H.; KochE.; Langlet,G.A.; Vos,A, de
Wolff,P.M.; Wondratschek,H.; Zimmermann,H.; International Tables for Crystallography,
Vol. A, Space-graup Symmetry, D. Reidel Publishing Company,
Dordrecht:Holland/Boston:USA/Lancaster:GB, ISBN 90-277-2280-3 (1983, rev. 1987)
Herrmann,HJ.; Mantica,G. & Bessis,D. Space-Filling Bearings, Phys. Rev. Letters 65.26(1990)
ISO 8485-E/F, APL Standard, International Standards Organisation, Geneva, Switzerland
(1989) [E:English F:French]
Kopelman,R. Diffusion-controlled Reaction Kinetics p296 in [Avnir 1989]
Langlet,G.A. Extension of the FIGATOM Prograntto the automatic Plotting of Layers in Close-
Packed Structures, J. Appl. Cryst. 8, p515 (1975)
Langlet,G.A. New Fast Direct Solution to the Problem of the Sphere Tangent to Four Spheres,
Acta Cryst. A35 p836-7 (1979) see also: APL et les Empilements de Sphéres,APL-CAM
Journal, Belgium, 12.3 p582-590 (1990) [French]
Langlet,G.A. The Travelling Salesman Problem, APL Quote-Quad, ACMPress,20.4 p228(1990)
Langlet,G.A. Théorie des Images Fractales, in La Technologie de I'Image, Academia, Louvain-
la-Neuve, Belgium. ISBN 2-87209-125-4 (revised edition) (1991) p48-62 [French]
Langlet,G.A.Variations sur Serpinski, Pascal et Fibonacci, APL-CAM Journal, BACUS,
Belgium,13.2 (Apr 1991) [French]
Langlet,G.A. The Dual Structure ofOrdered Trees, APL91, Stanford University, California,
USA, APL Quote-Quad, ACM Press, 21.4 (July 1991)
Locquin,M.(ed) Aux Origines de la Vie, Fayard /fondation Diderot, Paris, Contribution by
Lépinard,D p159 (1987) [French]
Locquin,M. & Langlet,G.A. Factotum Mycoloc, progiciel interdisciplinaire, UITF, Paris (1989)
LimadeFaria,J. & Figueiredo,M.O.Z.Kristallogr. 130, p54-67 (1969) see also
Langlet,G.A.; Figuerido,M.O. & Limade Faria,J. The Void Program, J. Appl.Cryst. 10, p21-23 (1977)
Mandelbrot,B.B. Les Objets Fractals, Flammarion,Paris, 3rd ed. ISBN 2-08-211188-1 a:p50
b:p149 (1989)
Metcalf,M. & Reid,]., Fortran90 Explained, Oxford Science Publications, ISBN 0-19-853824-3 p182 (1990)
Peitgen,H.O. & Saupe,D.(ed) The Science ofFractal Images, Springer-Verlag, New York,
ISBN 0-387-96608-0, Appendix C, p282 (1988)
Pullman,A. & Pullman,B. Quantum Biochemistry, Interscience Pub. J. Wiley & Sons, New
York (1963) see also Les Théories Electroniques de la Chimie Organique, Masson,Paris, p129
fig. 4 (1952) [French] (The 6-cogniton model for benzenesolves the difficulties of Rumer’s
Theorem)
Stonier,T. Information and the Internal Structure of the Universe, Springer-Verlag, New York
— Berlin, ISBN 3-540-19599-8 [German]: 0-387-19599-8 [English] (1990)
Wolfram,S. Theory and Applications of Cellular Automata, Advanced Series on Complex
Systems, vol 1, World Scientific, ISBN 9971-50-123-6 pp 11,52,131,503 (1986)
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Additional References (most are not quoted in the text)
(Complexity comparison, Related observations)
Chaitin,GJ. A Computer Gallery ofMathematical Physics, 1BM Research Report, Yorktown
Heights, NY,USA p46 &52 (March 23rd 1985)
Creutz,M. Quarks, Gluons andLattices, Cambridge University Press, Cambridge (1983)
D'Arcy W. Thompson, On Growth and Form, Cambridge University Press, Cambridge,
2nd ed. pp 171, 325, 379, 395, 741 (1952)
Davies,P. The Forces ofNature, Cambridge University Press (1988); Les Forces de la Nature
A. Colin, Paris, ISBN 2-200-24016-3 (1989)
Feynman,R. The Character ofPhysical Law, MIT Press, Cambridge, Mass. USA (1967)
Gaveau,B.; Jacobson,T.; Kac,M. & Schulman,L.S.Relativistic extension beveen Quantum
mechanics and Brownian motion, Phys. Rev. Lett., 53 p419 (1984)
Iverson,K.E, A Programming Language, J. Wiley & Sons, New York, ISBN 0-471-43014-5
(1962)
Lévy-Leblond,J.M. & Balibar,F. Quantique, CNRS-InterEditions, Paris, ISBN 2-7296-0046-
9 & 2-222-03345-4 (1984) [French]
Moriyasu,K., An Elementary Primerfor Gauge Theory, World Scientific, Singapore (1983)
Resnikoff,H.L. The Illusion ofReality, Springer-Verlag, New York, ISBN 0-387-96398-7
(1989)
Schriédinger,E. Whatis Life?, Cambridge University Press (1944)
Stewart,G.W. & Ji-guang Sun, Matrix Perturbation Theory, Academic Press, Boston, USA,
ISBN 0-12-670260-6 p230 (1990)
Watson,].D.; Hopkins,N.H.; Roberts,J.W.; Steitz,J.A. Weiner,A.M., Molecular Biology of the
Gene, 4th ed., The Benjamin/ Cummings Publishing Co. Menlo Park, Cal. USA (1987) or
Biologie Moléculaire du Gene, InterEditions, Paris, ISBN 2-7296-0235-6 (1989) [French]

Last-minute Ref:
Bak,P. & Chen,K. Les Systémescritiques auto-organisés, Pour la Science, M2687,161, p52-60
(March 1991); see also Nature, 342, 6251, 780 (1989) and Phys. Lett. 147, 5-6, 297 (1990)

The late Gérard A. Langlet
Commisariata |’Energie Atomique, Direction des Sciences de la Matiére,
Départment de Recherches sur l'Etat Condensé, les Atomes et les Molécules,
Service de Chimie Moléculaire,
Laboratoire de Rechercheen Intelligence Naturelle,
Centre d’Etudes de Saclay, F-91191-Gif sur Yvette, France

112  



 

VECTOR Vol.19 No.3
 

Boolean Hexagonal Automata
by Angela Coxe and Cliff Reiter

Cellular automataare local rules that are used to evolve discrete arrangements of
cells. Perhaps the most famouscellular automaton is Conway’s GameofLife [2]. It
is based upontheiteration of simple rules on a rectangularlattice of Boolean
valued cells. Incredibly rich structures have been discovered andthereis a
growingliterature of amazing facts about that automaton [4].
One-dimensional cellular automata are also knownto haverichstructure, even
when considering Boolean automata on size three neighbourhoods[7]. Wolfram’s
book, A New Kind of Science [7], suggests that simple automata arethe principle
behind manyforces, whether they beartistic, physical, or social, in the world.
Even withouta grand view of automata, they are clearly related to important
techniques, suchaslocalfilters for image processing.
Oneintriguing automaton that Wolfram describesis defined on a hexagonal
lattice; its behavior has somefeatures suggestive of a snowflake.A cell is either
frozen (1) or not (0); it stays the sameat the next generation unlessit is currently
unfrozen and exactly one of its neighboursis frozen, in which caseit freezes. In
this note we will investigate cellular automata on hexagonal lattices and their
implementationin J. First we consider Wolfram’s snowflake automaton.

Wolfram’s Snowflake Automaton
A hexagonallattice may be viewedas a collection of points arrangedlike the
circles in Figure 1. A hexagonal array ofcells may be implemented via a
rectangular array wherealternate rowsare imaginedto beoffset by half a
position.In a rectangular arrangementofcells, the nearest neighbour
neighbourhoods consist of 3 by 3 blocksofcells. In Figure1, the cell labelled 4
could be thoughtof as the centre of a 3 by 3 block ofcells, which are labelled 0-9.
However,in the hexagonal view,the cell labelled 4 has six neighbours, 015 7 63,
listed clockwise and shownin bold. Weconsider this hexagon to bea left
configuration in the 3 by 3 neighbourhood. Onalternate rows, the hexagonal
neighbourhoodswill alternate betweenleft and right configurations. The
following 12 utilities implement the hexagonal automaton andallow usto viewit.
Weexplain howtheutilities work below.

pad=: ([:-$@]++:@[) {. ($@]+0) {. ]
rep=: [ # #"t
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hx_sh=:(e.40 1@(4:]i.@#)|."0 1])@:(2Grep)
Unbr 4 O15 7 6 3)&{@,
mnbr=:(4 125 8 7 3)&{@,cen=: {.
nnbr=:; +/@:}.
Uhxauto=: (1: = nnbr)*i: @.cenperext2 ({:,], 2({:,7,¢.)
perext2e=: ({:,],{.)"1@:(],24{.)
hhxa=: 1 "(2 4,53 3)&(thxauto@:u. ;._3)'
hxauto=: ,/ (nbr hhxa@:perext2 ,:"1 rnbr hhxa @tperext2e

 

First, pad allowsusto create initial configurations. Thus, the following gives a
simple configuration with a singleinitial frozen speck.

2 pad 3=i1.2 2
oaqgoaod
qa00000
000000
qo001i00
000000
000000

If we iterate the automaton twice, we see the following. However, the symmetryis
hardto see.

hxautor:(2) 2 pad 3=1.2 2

e
o
o
0
0
c
o

Q
o
r
o
0
0
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o
e

O
r
r
R
R
O
O
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e
e
e

O
o
o
r
a
c
n

By doubling the numberofpixels (imagine 2 by 2 blocks to bea cell) androtating
alternate pairs of rows by one, the hexagonal symmetry becomes reasonably
apparent. However,it is still easier to see the symmetryin the figures.

hx_sh hxautos:(2) 2 pad 3=1.2 2
ocoa0o0o0a000gg0g 000
oo000g00000000
ooo0o0tiogiiodgd
oooo011001100
oo0ogqagqogititi1idagdda
ooo000t111000
oottiirir1iririitg
Ooogt1iaittiiirtirgs
ooo0o00tiii1i0dd0dd
oaqooogtiiiitoodgd
oa0oogoo0iiooii1od
qooo0o0ttiagiiodg
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Thecentre andleft neighbourhood is produced from a 3 by3 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 numberof
neighbours (with value 1) of a hexagonal neighbourhoodare given by cen and
nnbr. The heart of the automatonis simple to describe. Recall that frozen
corresponds to 1. Thus, the value ofa cell only changes value whenitis currently
0 but hasexactly one neighbour with value 1. On a hexagonal neighbourhood,
Uhxauto=:(1: = nnbr)*1:@.cengives1 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 blocksof cells in the rectangular view), The key
ideais all 3 by 3 neighbourhoodsare selected, and the local automatonis applied.
The adverb hhxa (half hexagonal automaton) accomplishesthat on eitherthe left
or right neighbourhoods; the adverb argumentis 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, hx auto, applies the periodic extension appropriate to each axis,
applies the local automaton and thenthe results are intertwined.
Figures 2 and 3 showiterations 107 and 127 on an initial configuration with a
single initial point. While there is some structured growthatiteration 107, the
growth fills in on iteration 127. This is true near other powersof two, hence the
structures we see are typical for this automaton.

Make a Movie
Wecan 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 subsequentlinesillustrate how that may be doneand then be
assembled into a movie. The result may be viewed at (3].

load ‘addons\image3\prevare.ijs'
mk_hxauto_fseq=:4 +: 0

wb=.255,:0 0 0 NB. palette
b=.x. pad Q=1.2 2
for_k. i. x. do.

(wh {~ hx_sh b) write_image y.,(nfmt k),'.png'
be. hxauto b

end,Xs)
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128 mk_hxauto_fseq ‘temp\sf_auto’
fns=:'sf_auto*.png' files_in ‘temp\'
12 fseq_to_png_mov fns;'temp\sf_auto.mov'

The movie showsthat while the automata exhibits beautiful growth;it also
confirms our remarkthat only limited types of behaviour appear.

Snowflakes
Bentley and Humphreys[1] took thousandsof photographs of snowflakes and ice
crystals. Figure 4 shows four examples which give a glimpse ofthe diversity of
snowflakes. See [5] for a wonderful discussion of snowflake growth, Wesee that
real snowflakes have a far more diverse structure than seen in Wolfram’s
automaton.In the next section webriefly investigate other automata on a
hexagonallattice 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 list of the centre and then 6 neighboursto represent a hexagonal
neighbourhood. Thus, the rotations of the hexagon correspondtorotation of the
last 6 elements and the mirror symmetry correspondsto reversal of those
elements. Thus, we can apply all the symmetriesto a list of length six via d6,
whichis defined below.

do=: E:,/((i.6)"_ 1."0 _ J) "t@:(, 21.)
dé ‘abcef'

abcef
beefa
cefab
efabc
fabce
abcef
fecba
ecbaf
cbhafe
bafec
afecb
fecba

Then all the Boolean values possible on the 6 neighbours maybeclassified into 13
classes by using “key” wherethefirst element from the ordered application of dé
marks theclass,
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Fourofthe classes are shown below.

  

Jel=:({.@:(/:~)@:d6"1 </, a
her ccc coc san docecreer+ + -loooo0ooloococi| joo100tfo0101 1)| locootollo1oo01o0foo1104li| looo1 oo] [100140 0f01001 1)| jootoool | lo1o1 10]| loroooo| | loi1too04l| It Ooooal | lo1io4 olI I tt I100140 1]| | tf [400110]
| | 1] 110100 1]
| | Ll 1101104]
| | I] 111001 0l
| I I l1 40100]
bec cccocapercrernn--- + tesco ccrcr--boccccceses- +

Thefollowinggives the class number(from i . 13) of each of the 64 classes.
décl6=:{:"41 /s~ 3 (4.13), "1~8.> cl

Since each class appears with a centre value of 0 and 1, there are 26 Boolean values
to be specified in order to specify an automatonwith the symmetry of a hexagon.
The function rule, defined below,allows us to associate a number with those 26
Boolean values. The adverb hxs ymmautocreates a function that looks up the
value from the rule of the appropriate class for the input neighbourhood. Then we
need only changethe local automaton, Lhxauto, and we can apply constructions
as in the earlier section.

rule=: (26#2) &G#:
rule 32824527

Otittito1d80oOLfortiootirtaoriii

hxsymmauto=: 1: '{&m.@:({&(d6cl6,13+d6cl6) )@:#.'

Lhxauto=: (rule 32824527) hxsymmauto
Figures 5-7 showtheresult of rules 25629998, 27541687 and 32824527atiteration
127.
Animations of the evolution of these automata appearon [3]. These exhibit
intricate, fairly solid and ferny behaviours.
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With further experimentation, wesee that nontrivial Boolean automata ofthis
type seem to have a hexagonal frameafter 127iterations, This is not surprising
given the fact that in order to be physical, we should probably require that 0
neighbourhoodsremain 0. Moreover,theinitial configuration involves only one
other configuration that could allow growth, namely, a 0 cell with exactly one
neighbour.If growthis to occur, that configuration must become1. Thatis exactly
the Wolfram rule that allows change. Hence, that rule tendsto create an envelope
of the behavioursthatoccur.
The automata wehavestudied donotexhibit the same behaviours seen in
ordinary snowflakes. However, these automata have very rich behaviours. We
have also seen that they are readily implementedin J and easily presented with an
animation.
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Figure 1. A hexagonal arrangementofcells with one rectangular
neighbourhood,with cells numbered0-8, and the corresponding

hexagonal neighbourhood,with cells in bold.

 
Figure2. 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).
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Provisional Unicode Reference
proposed by Adrian Smith

Background
Before you can type APL codeinto Notepad, youreally need a decent(probably
fixed pitch) font which includes the APL symbols. Accordingly, I have remapped
(and augmented) my APLSans font and created somethingcalled
APL385 Unicode. This is supposed to have everything in every [AV of every
APL ever seen onthe 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 thatis in
the Unicode APLsection thatit does not have (you will see why) with appropriate
comments where there is scope for disagreement.
If I missed anything, let me know and I may addit in.

Old Unicode New Description
Font Hex Font and Notes on Usage
4 0021 ! Factorial
x 002A * Power (All APLs)
+ 0028 + Plus
- 002D - Minus
/ 002F / Compress
< 003C < Lessthan
= 003D = Equal
> OO3E > Morethan
? 003F ? Random
\ oosc \ Expand
a OO5E a Logical AND
| 007C | Remainder
~ OO7E ~ Without (APL2 and latest Dyatog)
“ OOA8 " Each
~ OOAF 7 Negative
x 00D7 x Multiply
+ OOF7 + Divide
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The “Arrows” subset
+ 2190 + Assign
t 2191 t Take
> 2192 > Goto
4 2193 + Drop

The “Mathematical Operators” subset
A 2206 4 Delta
v 2207 v Oeil (Ofns = self)
€ 220A € Membership
° 2218 ° Jot (outer product/compose)
v 2228 v Logical OR
a 2229 a Intersect (please implement! !)
u 222A u Nub/Union (ditto)
“ 2235 . Paw = Dieresis-dot (APL2)
~ 223C ~ Tilde (alternative to ASCII)
# 2260 # Not equal to
= 2261 = Match
# 2262 Z Notmatch (Dyalog only)
s 2264 s Lessthan or Equal
2 2265 2 Greater or Equal
< 2282 c Enclose
> 2283 2 Disclose/Pick
9 2296 8 Rotate on first axis
+ 22A2 F Right tack (unused except Sharp)
4 22A3 4 Left tack (unused except Sharp)
T 22AK T Encode
i 22A5 4 Decode
° 22C4 ° Diamond (APL2 and latest Dyalog)}

The “Miscellaneous Technical” subset
C 2308 [ Max
L 230A L Min
I 2336 I I-Beam (AP
0 2337 O Squad (APL
A 2339 8 Domino
Ge 23368 @ Quad-Jot (
o 233D $ Reverse
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233F
2340
2342
2347
2348
2349
2348
234E
2350
2352
2355
2357
2359
235D
235E
235F
2361
2362
2363
2364
2365
2368
236A
236B
236C
2371
2372
2373
2374
2375
2377
2378
237A
2395

oO
o-
e+
*-

t
i

a
>

=
«s
me

o
e

F
t
O
M
L
O
e
d
i

eG
rP
po
Oo
et
ea
eO
rr
e

O
e

h
o
o
d

+
e
H
p
p
B
a
c
g
~
H
e

Pp
eo

mw
ae

ar
sn

MO
az

le
M
e
o

e
i
O
e

Slashbar
Slopebar
Sandwich (APL2, APL*PLUS/PC 17)
Quad-Left (APL.68000)
Quad-Right (APL.68000)
Transpose
GradeUp
Execute
Quad-Up (APL.68000)
GradeDown
Format
Quad-Down (APL.68000)
DeltaUnderbar
Lamp
QuoteQuad
Log
Snout (PLUS/PC 170 unused)
Frog (PLUS/PC 174, NARS Dual)
Sourpuss (NARS Power)
Hoot = Rank (Sharp APL only)
Holler (APL*PLUS/PC 228 unused)
Frown = Commute (NARS, Dyalog)
CommaBar (catenate first)
DelTilde (Lock function)
Zilde (constant (20))
APL Nor (watch for 228D also)
APL Nand (watch for 228C also)
Tota (NOT the Greek char)
Rho (ditto)
Omega (Dfns and NARS DDef)
Find
Tota-underbar (APL2 only)
Alpha (OFns and NARS DDef)
Quad (in recent Unicode spec)

The “Geometric Shapes” subset
o 25AF
° 25CA
° 25CB

0
°
oO

Quad (in Arial Unicode MS)
Diamond (Dyalog 10 - now moved)
Circle (Pi times ...)
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Oddballs in the “Miscellaneous Technical” section
None ofthese are in "APL385 Unicode"as I have never seen them used.

O= 2338 Quad-equal
Oo 233A Quad-diamond
Do 233C Quad-circle
oo 233E Circle-jot
O/ 2344 Quad-slash
ox 2343 Quad-lessthan
ed 2344 Quad-greaterthan
+| 2345 Left vane
>| 2346 Right vane
4 234A Decode-underbar
Ov 234C Quad-OR
Oa 234D Quad-Deita
t 234F Upwards vane
TT 2351 Encode-overbar
—h 2353 Quad-AND
ov 2354 Quad-Del
7 2356 Downwards vane
_ 2358 Quote-underbar
OL 235A Diamond-underbar
o 2358 Jot-underbar
o_ 235C Circle-underbar
QO: 2360 Quad-colon
v| 2366 DownShoe-styte
¢| 2367 LeftShoe-style
> 2369 GreaterThan-dieresis
|~ 2360 Stile-Tilde
i 236E Semicolon-underbar
O# 236F Quad-notEqual
0? 2370 Quad-Question
a 2376 Alpha-underbar
wo 2379 Omega-underbar
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Box-drawing characters (shownat 16/16)
Only the single/double boxes and blocks are included.

These mustbe set with noleadingto join up vertically. The shaded blocks are best
avoided these days, but APL2 hasthem.

 

     

 

Other Odds and Ends
These are in the APL2 product, so just for completeness, here they are.

Del 007F 0 House (for APL2 use only)Peseta 20A7 R Peseta (also in APL2)

Cyrillic (basic alphabet only)
ABBEAEK33MNKIIMHOMPCTYXLIUUILbib 3108
a6sB r AGK3MWKIMHOMPCTYXLWbbb 3IOA
Comments welcomeon the quality of the glyphs. All I haveto go on is a splendidYatikoseknii record that Sasha gave mein Toronto.
Greek (in the style of Frutiger Linotype)
ABPAEZHOTKAMN=ONPETYOXYWQ
apydeGn8 i kApvEonpcotuexyw
I believe that with the released version of PocketAPL, Dyadic and APL2 are nowfully in-line with the mappings. Also IBM will includea ‘clip as Unicode’ option
in the next update, which should allow reliable copy-paste betweentwoofthe
major vendors. Maybe APL2000 and MicroAPL wouldlike to follow this lead!
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TECHNICAL SECTION
This section of VECTORis 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 J: Beware Scholes! Gene McDonnell 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 functionslisted in VECTOR 19:1 pages 108 - 118. After reading the
article by Eugene McDonald andthe quotedletter of Professor Richard Guy,I
realized the the methods for handling cases where8 is a multiplican is far far too
complicated. The nice thing about APLis you can make mathematics very simple,
provided of course you think the APL way. For Nim youstart by representing the
valuesin terms of powersof2.
For addition you actually represent the values in base 2 and then do a 2 baseof
the #/ ofthe values.Tis trivial. For multiplication you distribute the values of one
with the other then multiply the pairs taking into accountthe exceptions from
regular multiplicationfor 0, 1, 8, and the squares of 2 and 4. The functions for
building these tablesare:

VCODEB+{ R 8 factors inte 4 and 2 just regroup
{1} R (8 8) (8 4) or (8 2) are only possible
(2} =/aiMULTDIST(MULT 4 4), (MULT 2 2) a (8 8) case
{3] 4ew:MULTDIST(MULT 4 4),2 A (8 4) case
{4] 2ZewsMULTDIST(MULT 2 2),4 A (8 2) case
{5] }v

VDIST+{
C4] a bew A Split multiplicans
(2] a+((2 2 2 27a)/8 4 2 1),(a=0}/0 A Convert a
(3] b+((2 2 2 27b)/8 4 2 1),{b=0}/0 A Convert b
(4) »ae.,b Rk distribute pairs
(5) }v

YMULT+{
(1) Oew:0 R zero multiplican case
(2] feaix/u A identity case
(3] B8ea:CODE8 uw A handle 8 as muitiplican
(4) s/uzi.Sxtou A square of 2 or & case
5] «fo A regular multiply case
(6] }

¥v
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WNAD+{ A Nim Addition
C1} A 0,3 handles
(27 2u4/(2 2 2 2 2 2)10, 880
(3] }

v

NMX*{NAO MULT"DIST a}
Additiontable:

15 14 1312 1110 9 8

Multiplication table:
NMX""(0,115)°.,0ooo 006 1i

W
E
W
O
N
E
N
O
A
H
A
M
I
F
O
O oO

0

1
i
i1

1he
hn

4h
2
8
3

ro

1

e
e
r
e
n
g
C
e
C
0
0
C
C
O
0
0
0

5
5
3
9
2
4

7
i
4 1

single values and nested values

e
e

W
R
R
L
S
M
W
O
N
E
E
E
R
O
M
S

Multiplication is interesting, not only is it communicative, associative, but +/ and
+ yields the same set of values. The 1 18 hasall the values as each row except
thefirst.

129



 

VECTOR VolI.19 No.3
 

Rain-graphs to PowerPoint-land via OLE
by Jouko Kangasniemi (jouko.kangasniemi@ttfi)

Thisis a brief story of APL-PowerPointco-operation. PowerPointhas nearly a
monopoly in the presentation application-market. Onehasto use it more or less
by force. The same phenomenacanbe recognisedin the word processor market
andin the spreadsheet market.
Presentations with business graphics are often shown by PowerPoint.If you
already have excellenttools like APL & RainPro and you mainly deal with PDFs,
the graph side of yourlife is already covered quite well. PP is notinteresting to
someone whocan do Rain. Butstill you occasionally haveto 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 graphicsis 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. Atleast for
me.Is there a wayto get the beautiful Rain-graphs directly to Mickeysoft-world
with a minimal amountof tears? With no need to inventthe same things again
and being forced to maintain two versions of the same thing?
If you can't invent, copy! So why don’t ] make a metafile of the image and copyit
to clipboard and then paste it to PowerPoint? Not a bad idea. One can move one
chart manually, butif the copy-paste is frequent, somesort of automationis in
demand. OLE-automationis the answerhere. The techniqueis very similar to
Excel’s and Word’s OLE-interfaces, but the termsare naturally a bit different. So
this rehearsal is about how to make PP dance, or at least walk slowly, through
OLEfrom Dyalog APL.
Beginningis easy in this case. Let’s make a chart. Load Rain andwritea bit of
code. (“Otsikko”is head in Finnish for those who wonder...)

ch.Set('Head' ‘Otsikko')
ch.Bar 110
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 andit’ssitting
waiting at the clipboard. Unfortunately thereisstill lot to do and we mustdive
into the inner parts of PowerPoint.
First we haveto start the damn thing. Write

p+'PP'WC'Oleclient' ‘Powerpoint.Application‘
and it has to be madevisible

p OWS'visible' f
Asa technical detail ] should mention that I use Dyalog APL version 8.2. Thatis
whyI still use objects the old way. Version 9 introducedthe dot-syntax, but
somehowthis traditional wayisstill more familiar.
Adventures in the OLE-land are often based on wild guess,trial and error and
lots oflost time, at least in my case. But of course you get aid by asking properties
and methodsofthe functions

"PP' [WG'Proplist'
Type Active HWND Visible WindawState Height Width Top Left VBE A

ddIns Creator ActivePrinter OperatingSystem Version Build FileF
ind FileSearch Assistant Caption Name Path CommandBars SlideSh
owWindows ActivePresentation ActiveWindow Dialogs Windows Presen
tations ClassName Event Data Handle ClassID KeepOnClose Method
List VerbList TypeList HelpFile LastError Locale AutoBrowse In
stanceMode Childlist EventList 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-objectsis also to search for
OLEtips from the internet's dark Visual Basic section and to try them the APL-
way.It saves time.
The wondersof objects can also be investigated with the excellent Dyalog resource
tool, that gives us the objects and methodsof those OLE plums. For example, from
inside the “slides” object we find the following:
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eye ea EUs #.PY.pres.act.slides. oD
Hie Edt View Tools
H# ™® X Q gf Be’ aael7a GL AlPaent Copy Delele Find Props | Smal List [Detade Sze Date Type

Namespace Tree ‘(Contents of #.PP.pres.act.slides
aga Name Type.= @qPP dex Funct {oni & @pres f) NewEnum Variable

Ei jy act @)Add Functioni <9 BEES) |2irddrer Function
@ OSE | FlApplication Var lablecount VariableE}F indByS] idelD FunetionGetIDsOfNames FunctioniGetTypelnfo FunctioniGetTypelnfoCount Function

i 2) InsertFronf ile Function123 Invoke Function\ item Function| Parent Variable‘Hz |Paste Function |
i 4) Query! nterface Function

Range Function
Release Function

{18 cbyecils)_13Mb (14332264 bytes}fiee. [Urknownbytesused(0bytesselecled] a GlobalSoope: _  
 

If you press the right button of the mouse youget a menu. “Properties” gives you
useful information related to objects and methods and howto use them.
Especially the “Calling Information’-tab is often rewarding.

        

    
   

 

VATAEOCLASS
1 ardor YTAINT| evo PpfldeLayout

Pint setun_.
BULL Rettesh Now Fune!€)Pel GotoSesson Space | Uarii‘ | HEIPE: Set Sessien space, Fue!|Querylnterrace Fune

. Range Func!—_Senfindeilied Factcose Fone

    
     
 

132  



 

VECTOR Vol.19 No.3
 

And weare lucky, Show Function Help-button gives us a good Microsoft help
topic. Usually the help does nothelp atall, only makes one angry, butafter a
while somethinguseful is bound to be found (Again someFinnish below).
w Microsoft Powerpoint Visual Basic [_(ofx]

if Tiedosto Muckkaa Kijanmerkki Asetukset Obje
Obieen atheer| “Takaisin | Agetukset I 

Add-menetelma
bade oo '
 ||| Lisaa objektin kokoelmaan, Valitsernalta jonkin

|| seuraavista objekteista saat yksityiskohtaisen kuvauksen
| kyseisen objektin Add-menetelmasta.

} Adding
ColorSchemes
ExtraColors
NamedSlideShows
Presentations
PrintRanges
Slides
TabStops
Tags  

 

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 noslidesat all. We must get those
next. The journey that continues towards slide has to be done with active
presentation. Let’s define

act+(pres,'.act')[WC PP.ActivePresentation
A “Slides”-object can be created as a child of the presentation:

slid+(act,'.slides'}QWC(sact,'. Slides‘)
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So here weare, ready to add theslide with the “Add”-command
3 DONQ slid'add' 1 ‘ppLayoutBlank’

“One”is the position of the new slide and ppLayoutB lank is the type of the new
slide. Just an empty slide. There are around dozen differentslide types. A single
presentation can contain severalslides. The numberof these can be queried:

(pres,’.act.slides')[WG'Count'
1

If we want the newslide to bethe last one, we cancall it Count+1 of course.
We mustpaste the metafile from the clipboard through the currentactive
window.Let’s ask whois active at the moment

actv+(pres,'.actv' (IWC PP.ActiveWindow
View-objectis the thing thatis next in demandin orderto do get the chart from
the clipboard

view+(pres,'.actv.vi')QWC(sactv,'.View')
and finally we say “Paste” and bang we have a PP chart

3 CINQ view'Paste’
Place and size of the image can be altered with OLE and animations etc. can be
added to make the ownerof the presentation happy and to make the audience
suffer.
An imagecan also be added from file. There we need object "Shapes", andit has
a method called "AddPicture"that doesthe trick. The clipboard wayis faster and
easier.
The showcan bestarted automatically. To do that, we need an objectcalled
“Slideshowsettings”.

sis+'PP.pres.act.sls'TWC PP.pres.act.SlideShowSettings
And the show can go on...

3 ONQ sis‘Run'
It is best to save the presentation with SaveAs-method.With it you do nothaveto
care if there already is a file with the same name.

3 DNQ act '‘SaveAs' 'd:\data\esitykset\koe’
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Thepresentation is closed with the Close-method.
3 [INQ act 'Close'

andit can be reopened
3 QNQ pres ‘Open' 'd:\data\esitykset\koe.ppt'

To make PowerPoint go away the Quit commandis not enough.All the
presentations mustbe closed, then Quit and then we mustdelete the 'PP'-
namespace.

3 ONQ p 'Quit' o Dex p
As a conclusionit can be mentioned that this simple operation took a considerable
amountof time doingit thefirst time. It pays to save frequently because Dyalog
tends to crash occasionally with OLEtrial-and-error development. All the useful
objects and methodsthat are found must be documented right away. And I
should have studied the PP object modelat the beginning, not after several hours
oftrial and error. On the other hand nowitis a bit clearer to me. Thereare lots of
possibilities in what can be done with PP and OLE.If someonehasalready gone
further please let me know. Andhereis proof that it works:

PelReeedd Pais! Ei
Hiern tin tts pat otioeele]sRagio 
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What About Dyalog 9?
by the Editor(stf@apl.it)
I admitit: afterall the time since Dyalog 9 wasreleased, I fail to see whatis so
exciting about using all those quotes when dealing with OLE Automation. The
developers at Dyadic have donean 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.Set ‘Head’ ‘Testa’ a "Testa" is of course Italian for "Head”
ch.Bar 110
PG+ch.Close
#.PostSerp.Clip PG A Nothing new this far

'pp' [we ‘OteClient' ‘Powerpoint.Application'
PP.Visible+t a Let there be light!
pres+PP.Presentations.Add 4 A a new Presentation
pres.Slides,Add 1 PP.pplayoutBlank Aa new Slide
PP. ActiveWindow.ViewType+PP.ppViewNormal @ to prepare for Paste
PP. ActiveWindow.View.Paste a Paste the Rain-generated picture
pres.SlideShowSettings.Run a Run the slideshow
pres.SaveAs '‘d:\data\esitykset\koe' a Save the new presentation
pres.Close A Close it

Jerase pres
PP.Presentations.Open'd:\data\esitykset\koe' a Reload it
PP.Presentations. (Item 1).Close A Close it again

PP.Quit A That's all folks!

Jerase PP
In other words, thank you John!
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At Play With J: Beware Scholes!
by Eugene McDonnell

BewareScholes!
This article is about aJ 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 andits creators (which wonthe
surviving creator the Nobel Prize in economicsin 1997), and if you wantto find
out more about Black and Scholes or the theory behindtheir formula, I
recommendit.
Accall is an option to buy a stipulated amountofstock at a specified time andprice,
and a put is an optiontosell ditto. A person might acquire a call option who
expects the price of the asset to rise. The Black-Scholes formulas enablethe seller
of the option to determine quite accurately whatprice to charge for such options.
Here are the formulas in conventional mathematical notation:

C=SN(d,)—XeN(dy)
P=XeC'N(-d,)- SN(-d,)
de In(S/ K)+(r-+v? /2)T

oT
d,=d, -(vvT)
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 = Timein years until strike date
N = Cumulative Standard NormalDistribution
In = Natural Logarithm

Manydifferent programming languages have been used to write programs for
these formulas. The document:

http:/ /home.online.no/~espehaug/SayBlackScholes.html!

137



 

VECTOR Vol.19 No.3
 

contains a couple of dozen ofthese programs, written in these languages:
C# O'Caml
C++ Pascal
Fortran Perl
Haskell PHP
Hp48 Python
Icon Real Basic
IDL Rebol
JAVA Scheme
JavaScript S-Plus
K Squeak
Maple Transact SQL
Mathematica VBA
Matlab

The programsare in one of two forms, both adheringcloselyto the original
mathematical formulas shown above. Somehave separate programsforcalls and
puts; some exploit the family resemblanceofcalls and puts and so write just one
general program that requires an additional parameterto indicate whether a
solution for a call or a putis desired. Hereis a typical general program,this one
written in C++:

Double BlackScholes(char CallPutFlag, double S, X, T, r, v)
{
double di, d2

di= (log (S/X) + (r+v+v/2) *T) /(v*sqrt (T));
d2=di-v*sqrt (T);
if (CallPutFlag) == 'c’
return S * CND(d1)-X * exp(-r*T) *CND(d2)
elseif (CallPutFlag == 'p')
return X * exp({-r * T) * CND(-d2) - S * CND({-d1);}

This program includesasitsfirst argumenttheletter ‘c’ for a call option, and ‘p’
for a put option, and thendiscriminates between the twoby an if/elseif control
structure. Otherwise,it follows the Black-Scholes formulasclosely. The entry
includesa long separate program for the required cumulative normaldistribution
function, as do many ofthe otherentries.
At present the documenthas no contribution written in J (or APL,for that matter).
Therest of this paper describes the evolution of J programsfor the Black-Scholes
formulas.Five different people made transformationsof the formulas that ended
ina version radically different from all the others.
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Myattention wasfirst called to this subject by a message from Hu Zheto the J
Forum that uses separate functionsfor call and put.

load 'c:\j406\system\packages\stats\statdist.ijs'
cnd =: 3 : 'normalprob 0, 1,__,y.'

y.serv) *T)Z(ve%:T)

=. y,
poate Spero Rtvater)

Beetpehovescall =: 3: 0
"SX Trvis,
(S*kend di y.) -"Ona raT)*end d2 y.}
)
BlackScholesPut =: 3:0
"SX Trv'i=e.y.
(X*(a-r*T)xcnd -d2 y.) - (S*end -d1 y.)
)

These are reasonably concise andstraightforward. They show whatwasto be
expected:thatJ, as well as any other programming language, can translate themathematical notation directly into computer programs.Notice that he loads aJ
library function for the cumulative normaldistribution.
Shortly after this appeared, Oleg Kobchenkosent the followingversion,a single
function for both calls and puts, that incorporates di and d2:

  BlackSchole ark i 0
‘SX Trv's. y.
dis. ((Ln S2X)+(r+-sesv)*T)Z(v * sqrt T)
d2=. di - v * sqrt T
{(S, X * exp-r*T) (-/ . * cnd)&(-a:x.) (di, d2))

Thelines forming di and d2 arelike those in the C++ program.Thelast line is an
instance of array thinking. They exploit the similarity of the call and putfunctions.
The put option definition can be rewritten.
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Herearethe call and put options, with putin its new form.
c
p

(sxend( d1))-((xxexp-rat)*cnd( d2))
: -(sxcnd(-di))-((x*exp-r*t) *end(-d2))  

This showsthat p differs from c solely in the use of negation of dl and d2,and in
negating the overall result. Kobchenkoexploits this by rearranging thingsso that
a left argumentof 0 or 1 discriminatescall and put, respectively,
Moreabstractly, the last line of his function can be written as:

a ((b c)&d) e(d a)(b c)(d e)(da) b (c(d e))(d a yb (ce (d e ))
(-atx.}(S,X*r-reT} (-/ 2 *) Cond(-a:x.)(di,d2))

This shows the conditional negation ofthe left and right handsides, the
application of cnd to the right handside, and the difference of the product,so that
for a call we would have:
cs: ( s,x*exp-r*t) -/ . * end( di,d2)

and for a put we would have:
cB: (-s,x*exp-r*t) -/ . * cnd{-di,d2}

Atthe sametime that Kobchenko was working on his array approach, I had been
working on the other main part of the program, the formation of dl and d2.1
wrote downthedefinition of d2:

d2 =: di vehet
Then I replaced d1 byits definition, and with a bit of algebra arrived at:

d2 =: ((A.shx)+(r--imtv)at)S(v x %:t)
and if you comparethis with the definition for d1, you will find that the only
difference is that (r+-:*:v) is changed to (r--:*:v). This being the case, it was
simpleto replace the twolines defining d1 and d2 by a singleline that forms a
two-item list d that uses the fork (+,-):

doa: ((a.stx)t(r(t,-)osasvpathveeit
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This permitted the definition of BlackScholes to become:
BlackScholes zs yrs define
‘sxtrv'’ =.d=: (Ca, she) (rer, moiety abAveet
{s,x*A=ret} (-/ .xcend)&(-4:x.)d
)

Theonly thing aboutthis that J found not to myliking was the needto specify a
left argumentto indicatecall or put. Happily for me, just aboutthis time Arthur
Whitney posted a messageto the K forum that showedthatv can be used to
discriminate the two cases, by usingit positively for call, and negatively for put.
Thusit becamepossible to do withoutthe left argument, and write:

= monad geFine
XTrv' =.a (CA, sux)eterts, ~)osery) BveerT
S,Xea-reT) * end d

Notice that I have separatedtheparts of (-/ . *), giving, I believe, a program
easier to explain and understand.
Here are examplesofcall and put. The result for put is negative, and this differs
from the usual putresult, which is positive. The negative result can be useful to
distinguish a call result from a putresult. If a positive put result is necessary, a
magnitudesign (| ) can be placedin front of the lastline of BS.

yo#:60 65 0.25 0.08 0.3
BS yc

2.13337yp=:60 65 0.25 0.08 _0.3
BS yp_5, 84628

Wehaven't ended quite yet. Perhaps you rememberthe article by Ewart Shaw in
Vector 18.4, in which he definedtheerror function erf using J’s hypergeometric
conjunction:

erf =: (*&(Z:4p_1)20@:e:)a Cri He 1.5%: NB. A&S 7.1.24 (right)
and then defined the cumulativedistribution function of the normal distribution
by:

end =: [:-:t:+[:erf%G(%:2) NB. AGS 26.2.29 (solved for P)
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All of the functions written in other Janguages must do somethingspecial to
define cnd, either using a library function,or writing the definition using
approximation A&S 26.2.16.
I’m goingto contribute BS, erf, and end to the Black-Scholes website, but in the
followingtraining-wheels versions so that the innocent reader may comeclose to
understanding them withouthavingto learn anyJ.

BS =: monad define
‘SX Trvis y.
d=.((tn S dv X) + T * r (+,-) ALF sqr v) dv (v * sqrt T)diff (§ , X * exp =r * T) * end d
)
erf =: monad define NB. A&S 7.1.21 (rightmost)
((2 * y.) dv (sqrt pid) * (exp - y. 4 2) * (41 He 4.5) yo a2)
end =: monad define NB. A&S 26.2.29 (solved for P)
(4 + erf y. * sqrt 0.5) dv 2
)

Where:
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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 material for issue n+1 and discuss themes for issues n+2
onwards. Please send the text of submitted articles (hardcopy with diskette as
appropriate) to the Vector Working Groupvia:

Vector Administration, c/o Gill Smith
Brook House
Gilling East
YORK,YO624JJ
Tel: +44 (0) 1439-788385
Email: apl385@compuserve.com

Authors wishing to use Word for Windowsshould contact Vector Production for
a copy of the APL2741 TrueType font, and a suitable Winword template. These
mayalso be downloaded from the Vector web site at www.vector.org.uk
Camera-ready artwork (e.g. advertisements) and diskettes of ‘standard’ material
(e.g. sustaining members’ news) should be sent to Vector Production, Brook
House, Gilling East, YORK Y0624JJ. Please also copy us with all electronically
submitted material so that we have early warning of possible problems.
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