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Contributions
All contributions to VECTOR maybe sent to the Journal Editor at the address on the 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 material as possible in machine-readable form, ideally as a simple ASCII text file or an HTML
document. APL code can be accepted in workspaces from I-APL, APL+Win, IBM APL2 or Dyalog APL/W,orin
documents from Windows Write (use the APL2741 TrueTypefont, available free from the website), and MS Word (any
version, ideally using the Vector template whichis also available from the website).

Except where indicated, items in VECTOR maybefreely reprinted with appropriate acknowledgement. Please inform
the Editor of yourintention to re-use material from VECTOR.

Membership Rates 2006-2007
Category Fee Vectors
UKPrivate £20 1
Overseas Private £22 1(Supplementfor Airmail, not needed for Europe) £4
UK Corporate Membership £100 3
Overseas Corporate £110 5
Sustaining £500 10
Non-voting Member (Student, OAP. unemployed) £10 1

The membership year normally runs from 1st May to 30th April. Applications for membership should be madeto the
Administrator using the form on the inside back page of VECTOR. Passes are required for entry to some association
events, and for voting at the Annual Genera! Meeting. Applications for student membership will be accepted on a
recommendation from the course supervisor. Overseas membership rates cover VECTORsurface mail, and may be paid
in sterling, or by Visa, Mastercard or JCB,at the prevailing exchangerate.
Corporate membership is offered to organisations where APL is in professional use. Corporate members receive 10
copies of VECTOR,and are offered group attendance at association meetings. A contact person 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, sustaining
members receive bulk copies ofVECTOR,andare 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,Illustrations should be photographs (b/worcolourprints) or line drawings, Rates (excl VAT) are £250
perfull page, £125 for half-pageorless(there is a £75 surcharge per page if spot colour is required).
Deadlines for bookings and copy are given under the Quick Reference Diary. Advertisements should be booked with,
andsent to Gill Smith, Vector Production, Brook House,Gilling East, YORK YO62 43). Tel: 01439-788385,
Email: gill@ap!385.com.  
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The tool of thought for expert programming
Dyalog Version 11.0is the first commercially available APL system to provide a complete
Object Oriented framework for APL. Object Orientation complements the functional and array
tools already provided by APL. With version 11.0, you can

EX) Provide APL components to developers using other languages with the same ease as
saving a workspace

 

Use COM and Microsoft.Net tools as easily - and using the same syntax - as
components written in APL

SSNReen
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twee. (Nama Length LastWriteTime)

ComponentFile.dyalog 4990 07-02-2006 11:48:48
UnicadeFile.dyalog 8464 27-01-2006 tesber2i

Lib.Load ‘dyatog\componentfile’ :
Lib.Load 'samples\files\keyedfile’
Budget+{Inew KeyedFile ‘c:\sales\budget' |
Budget .Keys aJan Feb Mar Apr
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Since 1983, Dyalog Ltd. has developed a host of powerful language features and an
unparalleled ability to interface with other software. This makes Dyalog the most powerful
APL-based application development system available in the market today.

In addition to Object Orientation, Version 11.0 adds numerous enhancements to the APL
language. 64-bit versions remove workspace limitations under Windows XP/64 and 64-bit Unix
systems.
Dyalog APLis available for Windows from 98 to XP/64 and PocketPC, and for Linux and Unix.  
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Editorial: Profiting from Iverson’s work
by Stephen Taylor

In ourlast issue we celebratedthelife of Ken Iverson, without whom it seems
unlikely that we should have anything resembling the APLs. Those of us whoare
still makinga living with his tools, and the larger number who have done so, have
a lot to thank him for.
Weprofit from his work in more ways than are marshalled into our ‘Profit’
section.
Wehave newsthis issue from Kx Systems, whose K language exploits Iverson's
arrays-and-operators paradigm to provideshort, fast analytical programsto
performance- and data-hungry clients. In Finland the FinnAPL consultants
continue to punch abovetheir weight because APLsparestheir brains the
unprofitable scut-work of writing loops. We havethe newsfrom their annual
forest meeting earlier this year. And in New York the J User Groupreportsits
proceedings from the Heartland Brewery.
AtProject Euler (http://mathschallenge.net) members compete to solve mathematical
programming problems. Competitors need both maths and programming savvy
to succeed. There is a widely-held misapprehension that the APLs are notjust
good for mathematical applications, but goodforlittle else. The results Graham
Parkhouse reports from Project Euler do nothingto dispelthis: the website
describes APL/J/K as “the language of choice for the highest-scoring users”. You
might not want to compete, but youcan read his report and bask in the glory
reflected from suchillustrious company.
It was always Ken Iverson’s intention that maths teachers andtheir students
should profit from his languages. Many have. Others have had the opportunity to
use the Mathematica software, which draws on somebut notall of his work. Some
of our memberssaythe overlap is strong enoughthat we should account
Mathematica oneof the APLs.In this issue Ian Clark reviews Mathematica 5.2.
Tinvite your views: is Mathematica an APL we should report on here?
Oneof the more exciting developmentsthis yearis the release of Dyalog APL 11
with its supportfor class-instance inheritance, and we carry herethe third and last
of Morten Kromberg’sarticles introducing OO to APLers. Objects are the
dominant paradigm outside the APLs, and a commoninterface to operating-
system resources. They also offer new ways to encapsulate and organise code. The
blending of array and object operations opens new possibilities, In part we are
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guided by the experience the OO progammers have accumulated. In part we are
breaking new ground and mustfind our own way.
Stefano Lanzavecchia has already used Dyalog 11 to build a lightweight web
server, from which he reports good results. And over the summer Gilgamesh
Athoraya and I have rebuilt muchof the core of a pensions application using
objects and Morten’s Simple APL Library Toolkit to keep code in Unicode text
files. OO APL is changing the way wewrite applications.
And the way wewrite about them. Dyalog 11 ships with an IME(input method
editor) that gives other Windowsapplications access to the APL keyboard
mapping.I’ve spent the last week working on drafts of a new introduction to
APL. Where onceI waspleased to be able to cut and paste from the APLsession
into my documents, nowI’m delighted to be able to work in my usualtext editor,
font set to Adrian Smith’s APL385 Linicode, typing APL expressionsdirect into the
XMLdocuments. Gimmethesimplelife!
OurProfit section as usual shows people using the APLsto get results in their
fields. Cliff Reiter explores the maths andthe beauty of Apollonian packing
solutionsfor circles. Sylvia Camachotackles questions raised by Gérard Langlet in
an earlier Vector concerning chaos theory and computationalprecision.
Agile systems development remains one of the most important ways in which
people profit from Iverson’s notation. With this in mind, I went this summer with
Gitte Christensen and Morten Kromberg of Dyalog to XP2006to talk to other
programmers committed to agile development. There we found developers from
other marginalised languages whorecognised ourstories of outstanding
productivity and matched them with their own. We found commoncause in our
use of domain-specific notations constructed (or embedded)in the programming
language, and are meeting in Londonthis autumn to review the prospects for a
separate track at XP2007, or a separate conference, or both.
Weshould have a report from this in the next issue. In the spirit of Christmas, 23:1
will be a bumperissue, with reports from both the Dyalog and APL2000 User
conferences.  
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Quick Reference Diary
Date Venue Event

March 22-23, 2007 Finland FinnAPL Forest Seminar

May 23-25, 2007 Ireland Kx2007International Users Conference at
historic Dromoland Castlein treland

Kx will be holding its Kx2007 International Users Conference from May 23-25, 2007,at
historic Dromoland Castle in the westof Ireland. This is their premier 2007training and
networking conference for the Kx user community.

18-22 Jun 2007 Como,Italy XP2007,

The 8th International Conference on Agile Processes in Software Engineering and
eXtreme Programming will be held in Comoatthe Palace Hotel conference centre, on
June 18-22, 2007. This may well include APL-related material under a “Domain Specific
Notations”track - see www.xp2007.org for moredetails as they appear.

 

Dates for Future Issues of VECTOR
Vol.23 Vol.23 Vol.23
No.1 No.2 No.3

Copydate in press in press 2nd March
Adbooking in press in press 9th March
Ad Copy in press in press 16th March
Distribution January 2007 January 2007 May 2007
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The cross-platform, full-featured, user-friendly,
GUl-enabled, cost-effective APL. New! Version 1.1
Checkit out at http:/Avww.microapl.co.uk/ap!
APLX and MicroAPLare trademarksof MicroAPL Ltd. Other trademarks acknowledged.  
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RESPONSES
APL Starmap

From: John R. Thorstensen
It was a surprise and delightto find (in an idle moment of web browsing) thatAPLStarmapis still alive and kicking on the Web! I wrote thatin the summerof1973 between my 3rd and4th years of College, when I happenedto find lodgingfor a summerjob in a spare bedroom at Paul and Sarita Berry’s housein
Swarthmore, Pennsylvania. Sincethen I’ve gone onto otherthings...
hitp:/howw.dartmouthedu/~physics/faculty/thorstensen.html
butI still enjoy writing codefor thecelestial sphere...
http://mdm.kpno.nono.edu/Manuals/doc/guimanual.him

John R. Thorstensen — Professor and Chair
Departmentof Physics and Astronomy
Dartmouth College
6127 Wilder Laboratory
Hanover, NH 03755

Memories of Ken Iverson and APL
From: Paul Barnetson (paul@barnetson.fsnet.co.uk) 30 September 2006
It was with greatinterest, and with many happy memories, that I read the Vol. 22,
No3 edition of Vector, with its theme of “Rementbering Kenneth Iverson”.
When I was young, and before I reached the “age of discretion”, I used to irritatemy friends and family no end by continually asking them what they meant by thewordsthey used, and pinning them down to get precise definitions.It was tonobody’s particular surprise that mathematics was my favourite subject at schooland university, beforeI joined IBM to work with computers. And back in 1963,that was a burgeoning and very newfield!  
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In 1968 I was sent on assignmentto the USAfor a coupleof years, and while I was
there I was introduced to APL, “the languagethat forces the computer to think in the
way that youdo, rather than forcing youto think in the way the computer does, like other
languages”, as it was described to me.
I fell in love with it then, and on my return to the UK,set out to evangelise aboutit
within IBM-UK. During the 70s I was IBM-UK’s “APL-man”, and someof your
older readers might remember mein this job.
During this time Ken wore a beard, many of his US colleagues also did, the
marketeer for APL in IBM-UK hadonetoo, and asthe technical man | also wore
one. Withvivid ginger hair at the time, I was the man with “the red one”, and a
hirsute appendage was expected ofall male APL enthusiasts!
One of my contributions during this time was being secretary to the APL
Standards Group,ably led at that time by Dave Ziemann;I think he eventually
moved overto a languagecalled Smalltalk. We used to spend hours arguing over
whethera particular feature involved standardising the interpreter or the
language — not an easy thing to decide — not to mention discussing whether we
were standardising what had been done, or whether we weretrying to lay down
rules for the future.
In the early days, when APLwasstill only available on 2741 terminals, I would
travel to various exhibitions and conferences to organise demonstrationsofthis
marvellous new language. I was always accompanied by mycarefully guarded
box of APL golf -ball typewriter heads. This box was immediately labelled “Paut!’s
Balls”, much to the amusement of my mainly female demonstrators — 1 really don’t
know why!
At another APL conference J was chairing a presentation (by Bob Bernecky I
think), and a marketing company had given everybody a name badge with a
numberon.Prizes were being offered for delegates who could find somebody
whose badgehad the same numberastheir own.So I defined SETasthe collection
ofall the badge numbersin the auditorium,andI invited everybody to re-
organise themselves according to

SET+SETELASET]
This way, they would find themselvessitting next to the person with the same
number as themselves! If N was the number on my badge(I forget whatit was
now),I then wrote up

NeSET  



VECTOR Vol.22 No.4
 

to find there was a match in the auditorium! Welater collected our prize together.
I was lucky enough to meet Ken duringthis period, along with manyof the
contributorsto this particular Vector. Adin Falkoff, Jim Brown, Gitte Christensen,Per Gjerlov, John Scholes, Morten Kromberg, Gérard Langlet, are all people whohelped me along the APL way,notthatthere is any reason whythey shouldrememberme.I still correspond with Norman Thomson- hehastried to convert
meto J! But you can’t teach an old dog new tricks.
Now I haveretired, I still use APL. One application is writing packages forcharities; an example is The Charlton Chase, an overnightorienteering event foryoung people on the South Downs in the middle of winter. My package enablesus to calculate when wecould expect the teamsattheir next checkpoint, and sowarn usif they are overdue.It also enables the young people to havethefinal
results immediately the last team returns. I wrote an article on this package for
Vector, a long time ago now.
As an enthusiast of recreational mathematics all my life, | have also used APL ininnumerable problems concerning magic squares, prime numbers,andthelike. I
find these in New Scientist (Adrian —1 also solved Enigma 1368, and in exactly thesameway that you did!), and thanks to APL my namehasappeared onthreeoceasionsas the lucky winner.I havealso had similar problems published in
Computer Weekly, which carries a “Puzzler” each week.
Myonly problem is finding a cheap single-user modern APL system;the ones onthe market are expensive multi-user systems. Would youbelieve I’m still using a1980s version of PC. APL, which somehow came home with me when I left IBM!
Myregardsto all my old APLfriends and colleagues, and - like them —I cantruthfully say that APL changed mylife.
We'll miss you, Ken — you changed the world, and not many people dothat.
Thank you for the chance to write thisletter.

Paul Barnetson
22, Ferndale Rd
Chichester
W.Sussex PO19 6Q]  
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Kenecdotes...
From: Sam Sexton (Sam.Sexton@reuters.com) 11 October 2006
Although I’ve moved away almost completely from the world of APL at work,I
still pick out the interesting (to me!) articles in Vector now and then and really
enjoyed readingthe tributes to Ken Iverson.If you have a follow-up of further
memories, you may wish to addthis:
I wasat Ken’s presentation in Helsinki in 1985 that Michel mentioned andI recall
his “very critical marks”in response to questions about APL2 being put extremely
politely along the lines of “well, these are the holesinit,it’s illogical, butif that’s
what you want,it may be useful”. However,the stinger was at the end, with his
final words on the subject being “I’m just glad they didn’t call it APL!”. Warm
applause and cheering ensued. It was an honour to meet him then and on my
visits to IPSA in TorontoandI treasure my signed copy of A Programming
Language- asit’s red, perhapsit should bereferred to as The Thoughts of
Chairman Ken...?
Regards, Sam

Sam Sexton
Infrastructure Group
Transactions Group (Sales & Trading)

SAGE: A new WebServer for APLers
From: Woody Butler (woody@teambase.com) 1 October 2006
Over the past 3 years, Harold Ward from Netwings and I have developed a very
robust Web Server engine called SAGE.
SAGEis written in APL2000 (runnnig on Windows)andis designed to interface
with any language on the Windowsserver that supports standard COM methods.
Once an APL workspaceis "registered" as a COM object on the server, SAGE can
easily communicate with it... sending and receiving GET and POSTstrings from
Internet users browsers and applications.
SAGEusesa back-end SQL SERVERDBfor authentication and security control.
So, by enrolling users in to tables (Members, Groups, and Web URL Resources)

10  
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you can easily protect specific URLs. SAGE URL Resourcescan also be given full
Public Access, as well.. so user login is NOT required.
T use SAGEto call DyalogAPL through COM. My DAPLWSget's called upon a
URL GETor POST to SAGE, and SAGEpasses my[JLX autostart program a
nested vector with parameter names and values. I run my desired back-end APL
program and then return a simple HTML string back to SAGE through COM,and
SAGEpasses the HTMLpageback to the user.
We've been running SAGEin production for 2 years, andit is rock solid. We
would be interested in working with other APLers who would like to write Web
Applications using DAPL, APL2000 or any other "COM"supporting language that
runs on MS Windows.
Please reply if you are interested, and we can discuss. Since we own a small ISP
(GDEX.net), we have 100% control over the servers, network,firewall, DNS,
database and development environment.

WoodyButler, President
TeamBase Corporation
GDEXInternet Services
APL Consulting & Hosting

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

Price in UK: £10 per complete volume(4 issues);
£12 (overseas); £16 (airmail) including postage. Please note that Vol.1 No.2 Is now outofstock.
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NEWS
Newsfrom Sustaining Members

MicroAPL Ltd
APLX for MacOSis nowavailable as a native Intel binary, providing substantially
higher performance for the new Intel-based range of Apple Macintosh systems.
This hasrequireda fairly large reworkof the interpreter, and we wouldlike to
thank all our beta testers who have been helping us ensure the changeoveris
smooth, Westrongly recommend any customers running APLX on an Intel-based
Macintosh to upgrade to the new version. Not only is performance much better,
but also Apple’s Rosetta PowerPC emulation software has a numberof bugsin its
emulationof floating-pointinstructions, and these can affect results when running
the PowerPC version of APLX onIntel systems.
Meanwhile, at the Array Languages Day hosted by Dyalogin Helsinger in
October, Richard Nabavi of MicroAPL previewed someof the new features
planned for APLX Version 4, which will be available next year. These include
new object-oriented extensions to the APLX language,andtheability to use
classes written in a variety of other languages including C# (and other .Net
languages), Java, and Ruby.

Kx Systems
Kx Appoints Janet Lustgarten President
Janet Lustgarten, Chairman and former CEO,has been appointedtotherole of
President. Ms. Lustgarten, who will remain in the Palo Alto company
headquarters,will lead the strategic direction of Kx, focusing on sales and
customer relations.
Therole of President was created to manage Kx through its next growth phase as
the company’s kdb+ database becomesincreasingly deployed across the
enterprise. Ms. Lustgarten, a co-founderof the company, said, “Use of the kdb+
platform is increasing in applications for financial services as well as other
industries. We're in a high-growth time, and ] am excited to be a partof this next
phase.”

12  
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Cantor Fitzgerald Makes Faster Market Decisions with
Realtime Analysis Platform Built on Kx Systems
Kx Systems announcedthat Cantor Fitzgerald has completed a comprehensivesystem to handlehistorical data analysis and immediate querying of streamingmarket data based entirely on the Kx kdb+ database and “q” programminglanguage. Cantor's traders use the solutionto integrate their risk managementand
trading strategies and optimize short-term opportunities.
With this system,traders nowtrack their portfolio risk and tradesin realtime,inrelation to other trades being madein the market, thus immediately gauging themomentum of price moves. This capability enables Cantor to make tradingdecisions instantly and get in and out of a market quickly - without compromisingrisk management.

“Everyonetalks aboutrealtime risk management, but with kdb+ we actually
attain it,” said Jacob Loveless, SVP at Cantor. “We've gone beyond simply
knowingtherisk to being ableto act on it in the moment.”

Cantor began working with Kx software in November 2005 and wrote a back-testing program in two days. Othercapabilities were then added to build on theuniform kdb+ architecture for historical and real-time data. “Theability tointegrate realtime publishing with historical searches made kdb+ the obvious
choice for our new analysis system,” said Loveless.
Becausethe entire system is written in the q languageintegrated with kdb+, thereis zero latency between data capture and analysis. The unified platformarchitecture used by Kx eliminates the latency found wheretraditional
applications connect to multiple external databases, and their various query
languages, as well as to feed handlers andservers written in a variety of
languages.

“Kx provides a unified platform that is unmatchedforflexibility,” addedLoveless. “In this industry, our priorities for a programminglanguagearesimple- productivity and speed. Q delivers both, andit includesa realtimedatabase that can keep up.” Kdb+ eliminates the typical developmentscenario inwhich programmersmust update several often incompatible databases andprograms in order to develop,test, and release new code. For Cantor making
changesto different parts of the system is fast and simple.

Cantorhas also taken advantage of kdb+ support from Kx Systems’ sales and
services partner First Derivatives (FD), plc. “Support response using FD's emailsupport systemisfast,” said Loveless.“Typically, | email a question, go get a cupof coffee, and have the response I need waiting for me whenI get back to my
desk.”

13  
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“Cantoris the ideal example of how the world’s most innovative investment
firms are using Kx Systems products today,” commented Simon Garland, Kx
CTO.“It’s no longer about building separate systemsfortick data, historical
queries, cross-asset data trading, andso on.It’s about solvingthe entire puzzle
at once, which is exactly what kdb+ was designed to do.”

Developer Community Website
Kdb+ users now haveaccess to a community code and information repository at
http://code.kx.com. Code.kx contains an online reference manual, user-contributed
code, a tutorial, cookbooks and more. Contributions and corrections/updates
from the kdb+ community are welcomeand encouraged.If you are a kdb+
developer and havenotyet received your login, contact codeadmin@kx.com.

International Users Conference
Kx will be holding its Kx2007 International Users Conference from May 23-25,
2007, at historic Dromoland Castle in the westofIreland. This is our premier 2007
training and networking conference for the Kx user community.
Attendanceis by invitation only. To requestan invitation, contact kx2007@kx.com.
Visit www.kx.com/kx2007 for complete information on the conference—we hope
thatall users of Kx products will join us.

Dyalog Ltd
Thanksagain to everyone whovisited Dyalog’06, including our friends from
APL2000, Kx Systems and MicroAPL, whojoined uson the “Array Language
Day” and showed how everyoneis working hard to make Array Languages more
competitive and available on a wide variety of platforms.
Wehopethatthis tradition of running array language conferencesin conjunction
with oneof the vendor conferences each yearwill be continued — and also that
array language vendorswill join us in making “APL and family”visible members
of the Agile Community.Join us at XP2007in Junein picturesque Como, Italy!

Dyalog Version 11.0
Itis more than little embarrassing to look back see how manytimes we changed
the predicted date for the availability of version 11.0, butit is now available! At
the timethisis printed in Vector, I expect 32- and 64-bit Windowsto be generally
available. Linux, Windows Mobile 5, and AIX versions shouldbe closeto release.
Contact us regarding availability for other platforms.

4
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If we say so ourselves, webelieve it was worth waiting for! We accept that manyof our existing users are very busy and will be slow to make use of many newfeatures. However, the responseto presentations at Dyalog’06 makesus believethat the object oriented features in Version 11.0, and therelated supportfor
writing Dyalog components which are stored in script form will revolutionize the
way we do development, over the next decadeor so.
If this sounds worrying,relax: You have our word that Object Oriented Dyalogwill NEVER mean that users who enjoy functional array programmingwill beforced to create evena single class. And, even for those who dogoforscript-baseddevelopment, it will be possible to develop and debug applications using the
rapid iterative prototyping mode which weall demand.
Theability to integrate with industry standard developmenttools, have oursource managed by popular source code managementsystems, embedcodeinweb pagescripts (etc), will also change the view that many non-APL developershaveof us. If we produce the necessary examples and training materials, andmake Dyalogeasily available to anyone who wantsto take a look, it should nottake longforit to be accepted as a powerfulscripting tool along with popularlanguageslike Perl, Python and Ruby. We should beableto attract a large number
of new users to take a look at what we haveto offer, and we know that APL has anumberof advantages over the other languages— at leastfor certain types ofapplications,

Low-cost Licenses
Thefree educational and low cost non-commerciallicenses for Dyalog are nowalmosta year old, and we have been very pleased bythe response.If only a
fraction of the licenses shipped end up being used for real work, this initiative is
going to lead to noticeable growth in our user community.
As weenter 2007, we expectthe interest to increase significantly when wereleaseversion 11.0 for Linux under the same termsas the free and low-cost Windowslicenses. Wealso plan to makeit easier to request and subsequently download
these licenses from our web page.

Training Courses
At Dyalog’06, we provided two full daysof training in connection with theconference.Five different courses were provided; on the new object orientedfunctionality, on interfacing to Microsoft.Net, building web pages using APL,
performing “office automation” tasks from APL, and on accessing databases fromAPL. Wewill be posting as much of this material as we can to our web page
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during November,so thatit is generally available. Weare also considering re-
running the courses in various locations across the globeif there is sufficient
demand.Please contact Dyalog if your companyora local user group would like
to arrange a course.

Causeway Graphical Systems Ltd
Firstly a recommendation- if you feel that you really need to get acquainted with
this C# stuff but would much prefer to avoid Visual Studio andall that comes
with it, search Amazon for “Gunnerson C#” andpick one ofthe early editions. I
have thelatest one (for .Net 2.0) and the very first one and J think for APLers
learning this stuff for the first time, the early oneis best.

Learning to work with .Net
It is an odd thing to say, but ] reckonthat writing APL with a view to compilingit
results in better quality APL. Declaring argumenttypesis good for you (and for
those who comeafter you) and I suspectthat ripping out ‘rank independence’
from utilities is actually a good thing. My old mainframeutility library spent far
too much time conditioning arguments andfartoolittle getting on with the job in
handfor the commoncase.
Theotherthing I am findingis that writing with C# as a target makes meuseall
those helpful libraries ‘out there’, rather than staying with theold stuff. If ] want
to read file, I get a FileStream and run its ReadToEnd methodrather thancalling
my owncode that wraps [INREADwith a few traps. This has the (obvious)
advantagethat the codejust compiles (as long as it mentions System.1O) butalso
makes melong for the day when APLreturnstoits roots as a maths notation and
leavesall this extraneous external stuff to the operating system whereit belongs.
At the Dyalog Users Meeting I showed a simple application with a Form, a
TrackBar, and a Chart which wasall written in standard CPro, but with no hintof
a QWC. This hasto be the wayto go.

NewLeaf for Net — progress report
As you know,rebuilding RainPro as SharpPlot took 2 of us around 18 months. We
started on NewLeafin February and madestartlingly rapid progress, getting the
basic typesetting running by the end of March. Marc then took on the RTF parser,
and I took on Tables and myside of the project has been taking rather longer than
Thad hoped. RainPro wasbasically an exercise in tidying up, renaming a few
variables, adding compilation tags and shipping.I took one long look at
leaf.table.Spread and decided to ignoreit completely and write a new one. Thanks
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to a longhistory of users askingfor features (and sometimes offering to pay for
them) the current code doesall sorts of things it was neverreally designedto do,
and hasgot to the point whereI really don’t wantto touch it ever again.So...
Nowthat we have a well-tested TextBlock object (used forall the simple text flow)
a Cell is just a wrapper around a TextBlock with someextra stuff like borders and
vertical alignment. A Table is a matrix of Cells with someextra stuff like page-
fitting rules. Once a Cell has been told how wideit can be,it can re-wrapits
TextBlock and find out how deepit is. A row in tableis just a vector of Cells, and
suddenly APLis really working with you. Thelittle extension to Dyalog that
allows you to type [/tablerow.depth andfind the deepestcell in the row is
very, very nice! ] really hopethat the C# guys one day gettheability to work with
arrays of objects, refer to element properties, and get back arrays of numbers.If
we APLers can somehowgetthis idea back into the mainstream, we will have
donethe world a service.
The otherinteresting thing we have found outis that you can put‘traditional’
DLLentry points into Net DLLs. This means that we are building up a collection
of OWCALL definitions for APL+Win which make a simple (and very low-
overhead) gateway from the old world to the new. As a very rough benchmark,
the code to loop around niFlow enough timesto create 120 pages of PDF took
approx 12 sec with NewLeaf,a little under 1 sec running the compiled code
through OWCALL anda little under 1 sec running the sametestentirely in C#.
Conclusion — it is possible to build a bridge from the old world to the new which
has almost no impact on performance. Of course Dyalogalready did it for us — the
sametest run direct from Dyalog 11 runs at exactly the samespeed,

Where next
Finishing NewLeaf hasto be the focus just now, but I am seriously beginning to
wonderif 1 can rebuild CPro to run entirely off the .Net Gui controls. The Grid is
the interesting one, and I am not even goingto start reading aboutit until
NewLeaf is well and truly out of the way. Mostof the rest are easy.
Whether CPro(in its current form) can ever be compiled I rather doubt.It relies
on being able to execute arbitrary APL expressions whichare saved as data with
each dialog definition. However .Net is moving towards XAML, where your
dialogue definition is saved as XMLdata, and .Net 2.0 has partial classes (where
the codefor a class can be in several sourcefiles) both of which are big steps in the
direction J wantto go. I think the message for my CProusersis to hangin there
and wait for the worldto catch up.
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The Vector Product Guide
compiled by Gill Smith

VECTOR’s exclusive Product Guide aims to provide readers with useful
information about sources of APL hardware, software and services. We welcome
any comments readers may haveonits usefulness and any suggestions for
improvements.
Wereservetheright to edit material supplied for reasons of space or to ensure a
fair market coverage. Thelistings are not restricted to UK companies and
international suppliers are welcometo take advantageof 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 FTPSites

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

Yourlisting here is absolutely free, 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 keep it up to date!    

All contributions and updatesto the Vector Product Guide should be sentto:
Gill Smith, Brook House, Gilling East, York, YO62 4JJ. Tel: 01439-788385,
Email: ap!385@compuserve.com
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APL INTERPRETERS
COMPANY PRODUCT PRICES(£)
ADVOCORP Oy APL+Win, APL+Link, APL+Linux,APL+Unix, APL*Plus Sharefile poa
APL Borealis Inc. Dyalog APL poa

APL2000 poa
APL Systems IDC SL

APL2000 APLinterpreters and toolspoa

Beautiful Systems Dyalog APLIW for Windows poa
Oyalog APLfor Unix poa

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

Dittrich & Partner APL#Win poa
Dyalog APL poa
IBM APL products pos

Dyalog Dyalog APL for DOS/386 995

Dyalog APLIW for Windows 995
Dyalog APL for Unix 995-12,000

DynArray DICEfor Windows poa

APL Ud |-APLIPC or clones 8
IBM APL Products TryAPL2 free

Workstation APL2 V2 $1500Version 2
APL2 Version 2 poa
APL2 Application Envt Vn2 poa

Insight Systems APL2000 poa
Dyalog Ltd. poa
IBM poa
Dyalog APL poa
Causeway Products poa
Structural Analysis Software poa

Software Inc. Jon the Web online registration ...
J Professional (online reg.) $895
J Standard (online reg.) Free

DETAILS
Complete APL2000 andStatgraphics(StatPoint) product rangeand links to variousthird party products.
Distributor of Dyalag APL products from Dyadic
Distributor of APL2000products
Distributor of APL2000 products for the UKConsulting and maintenance for APL applications
US Distributor of Dyalog APL products from Dyadlc,
SeeDyadic listing for product details,
Finnish distributor of Dyalog APL products.
See Dyadic'slisting for product details.
Cognos/APL2000Ine products
Dyadic Systems Ltd. products
Second generation APL for DOS.Runs in 32-bit mode, supportsvery large workspaces. Unique "window-based” APLDevelopmentEnvironment and Screen Manager, Requires386/486 based PC ot PS/2, at least 2Mb RAM, EGA or VGA,DOS3.3 orlater.
Asabove,plus abject-based GUI developmenttools. Requires
Windows 3.0 or later.
Second generation APLfor Unix systems. Available for Altos,
Apotlo, Bull, Dec, HP, IBM 6150, IBM RS/6000, Masscamp,
Pyramid, NCR, Sun and Unisys machines, and for PCs andPC/2s running Xenix or AIX. Oracleinterface available for IBM,
Sun and Xenix versions,
Software development kit which includes an APL Interpreter as aDLLand the ability to run andlink existing and new APL code tonon APLcodesuch as VB, C/C++, Java and integration withvarious Windows software applications and database packagessuch as MS Office.
ISG conforming interpreter. Supplied only with manual (see ‘OtherProduets' for accompanying books).
APL2for educational or demonstration use. Download from IBM
APL.2ftp site or contact APL Products.
AIX,Linux, Solaris, Windows
Product 5724-B74
Product No. 5685-228, Full APL2 system for S/370 and S/390
Product No. 5688-229, Runtime environmentfor APL2 packages.
Leadingdistributor of APL2000 products in Denmark
Leading distributor af Dyalog APL products in Denmark
Leading distributor of IBM APL & GraphX products in Denmark
Distributor
Olstributor
Complete packageby 1G Zenkner&Handetto perform structuralanalysis/engineering calculations. Alse suitable for dynamiteproblems, ¢.g. earthquake simulation.
includes manualset and one yearof updates
Free for download only
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Booksand accessories
J Dictionary $50
J Phrases $50
J Primer $50
Fractals, Visualization and J $80
Conerete Math $40
Exploring Math $60

Lescasse Consulting APL+PC poa
APL+Unix poa
APL+DOS poa
APL#Win poa
Dyalog APLW poa

MictoAPL APLX for Windows/MacOS. 499

APLX ServerEdition poa
APLX for Linux (commercial) 499

APLX for Linux (personal) Free
APL'PLUS poa
APL.68000 poa
APL2 poa

Soliton Assoclates SHARP APLfor OS/390 poa
SHARPAPLfor UNIX poa
SHARPAPLfor Linux poa

Strand Software Canada
AIAPLPLUSproducts poa
Dyalog and JSoftware products poaUSA
Oyalog and JSoftware products poa

ubJL GmbH Dyatog APL and(APL Software Team) Dyatog SystemsLtd. Products poa

APL PACKAGES
COMPANY PRODUCT PRICES(£)
Acadvent ARQUE poa
APLSoftware\Services

APLUtilities: poa

Assured Systems FLAIR poa

Lescasse Consulting is the exclusive APL2000distributor inFrance and also distributes in Switzerland and Belgium.Call for price quotes.

French distributor for Dyalog
Cross-platform APL development environment with GUIprogrammingfacllities. Interpreter modelled on APL2. Avallable
for Windows 95/88/ME/NT/2000/XP, Mac OS 9 and Mac OSX,
For running large multi-user APL applications on x86 Linux,
RS/6000 AIX, and Windows NT/2000.
Linux desktop edition of APLX, compatible with Windows and
MacOSversions,with full development environmentand GUtprogrammingfacilities. Runs under RedHat, Oebian, Mandrake
and SuSeLinuxdistributions.
Full version of APLX, can be downloaded free for personal use.
Manugistics
MictoAPLLtd
'BM
for IBM 08/390 mainframes
for SunOSand (BM AIX
forInte! Linux
AMLAPL*PLUSproductsincluding upgrades and educational,

DETAILS
Software for the quality assurance of university examinations.
Software: mostly AWSfor DOS,utilities for most APLInterpreters. Public domain APL*Plus v10 with on-screendocumentation and interactive tutorials, APL ConferenceSoftware. Books: APLuser manuals for STSC,IBM, and Sharp.Requestemail catalog from dick_halt@emal.com.
Finite loader and interactive rescheduler. Customisable fullfunction scheduting system. (Available outside Australia byspecial arrangementonly.)
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Beautiful Systems

Causeway

Cinerea AB

Cosy

DynArray

Dynamic LogistiesSystems GmbH
HMW

ASF_FILE $399
SF_READ poa

CausewayPro for DyalogW 400
RainPro Business Graphics 250

NewLeaf for Dyalog and+Win 400

SharpPlot for Microsoft .Net 500

ORCHART 250

K.CoSy $30 % yr sub

DynaWeb Server poa

DynaHarry poa

DynaLink poa
MPS poaFBS poa
DRP poa
4XTRA poa

Inca poa

Maya poa

Dyalog APLIW auxiliary processor for access to APL*PLUS/PC.APL componentfiles (*.ASF).
Dyalog APLIW functions to read APL*PLUSdata objects of anytypeorstructure from *.SF style componentfiles created byAPL°PLUSIl or Ill,
Causewayapplication development platform for Dyalog APL.
Theultimate graphies toolkit for the APL developer. Adds 3Dcharting capability, Web publishing and clipboard suppor to theshareware product. Charts can be included in NewLeaf reports,Functionally compatible acrass DyalogWW and APL+Win.
Frame-based reporting tool with comprehensive table-generationand text-flow support. Offers multiple master-page capability,bitmap wrap-around and on-screen preview with pan and zoom.Fully supported on DyalogAW and APL+Win

 

RainPro rebuilt asa fully-managed .Net DLL for use by APL andnon-APLapplications alike. May be an attractive altemative forDyalog 11 and Santa Fe users,as it has muchimproved imagesupport as weil as running ratherfaster, and notcluttering yourworkspace with APL sourcecode.
Organization chart package for IBM APL2/PC. Full & heavilycommentedsource code included - free integration into otherapplications, NB: ASCII output with jine-drawing (semi-graphic)characters for boxes,
K.CoSyis a general purpose computing andprogrammingenvironmentconstructed,all in open code, in Arthur Whitney'svery high level, yet structurally transparent Array ProgrammingLanguage, K, and itstightly coupled UserInterface. K.CoSy is anextremely productive environment in 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 of its uniqueopen construction within the languageitself,this environment fsclearly competitive in a large domain with the APLs from the othervendors. K.CaSynotepad nature, interactivity, and open K cadevocabulary makeleamting Arthur Whitney's far less dauntingand far more productive thanits raw console,of any extemalscripting method,If you are a client of Kx Systems , or areinvestigating the possibilities, Contact us. Sea CoSy/K/CoSy formore information.
A web server providing web based access to applications runningon the DICEinterpreter from DynArray, or on an IBM mainframerunning APL2.
ADSSsystem whichoffers the next generation capabilities forcurrent APLDI, IC/E and IC/T users.It comes with ROLAPcapabilities, multisystem access to a wida variety of databasesand data warehouses.
An ODBCclientinterface for DICE and (BM APL2 programs.
Master Production SchedulingForecasting and Budgeting System
Distribution Requirements Planning
Networked, Windows/Unix based Front End and Middie OfficeForeign Exchange and Money Market Dealing System. Scalablefrom 1 userto 120+,
Software Change Management System. Enablestheuser to co-ordinate developmentwork from several sources, resolveclashes, promote work itemsfor testing and configure releases to alive environment.
APLcodefile manager. A comprehensive suite of tools giving amutti-window IDEstyle interface to file based APL code. Offersfeatures such as copying fram file to file, object comparison,string search,style formatting, hot-spot editorforfled objects{includingvariables), etc.
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Insight Systems
Lescasse Consulting

Lingo Allegro

Optima

Qualedi

Zark

Aztec poa

Olmec poa

Nazca poa
Causeway poa

System shell for APL development. Managesreal-time and batchapplications across multiple platforms, Offers standardised error
trapping, job scheduling, task communication and recovery/restart
features.
APLGUIenvironment, providing menu bar, toolbar, status area,navigation sidebar (with treeviews & listviews)and client area. Altare configured by simple text files and require no programming.Client area has a "tab wizard” option to provide orderedtransaction processing
fast, flexible andreliable static database and editor,
Leading distributor of Causeway products in Denmark

Alf ourold products are now either OEM'd,in the public domain, outof date, or aif of the above. We'll be backt

APL+Win Monthly Training «$600

Advanced Windows Programming $95
DLLparser for APL $250

Detphl Forms Translator $195
APL+Link Pro poa
SQAPLPro poa
RainPro poa
NewLeaf poa
Graphx and ChartFX poa
Formula One and Dyalog APL $95
FACS poa
QWwIN poa
opeen27 poa
ServiceLine poa

TravelLine poa

BPA poa

DBI poa

Qualedi $850-$5,500
FAB free
APLTutor(PC) $299
APL Tutor (MF) $6000
Zark ACE ga9

Download 50+ page documentabout APL+ programming eachmonth. Youalso get one of more workspacesfull of re-usableAPL code and sometimes additionalfiles or products.
200-page book plus companion disk on interfacing APL andDelphi. Contains full coverageof Delphi-2, +Win and Dyalog
Parse any Visual Basic DLL declaration file into a set of quadNA
definitions. Turn constants and structures into APL variables.
Avallable for APL+Win and DyalogW..
Design forms with Delphi and tum them automaticallyinto APLprograms which recreate the sameform (+Win and Dyalog’W).
ODBCinterface for APL+Win
ODBCinterface for Dyalog APL'W
Highly customisable 2D and 3D publication graphics for APL+Winand Dyalog APLIW
Pagelayout and printing tools for APL+Win and Dyalog
High-quality business graphics for APL+Win
100-page book + companion disk on how to use the Formula OneVBX with Dyalog APLW
EMMA-Iike interface to DBZ or ODBCdatabases
Legacy DOS Windowing support for APL+Win
(BM AP127-ike ODBC Interface for APL+Win and Dyalog APLW
A property management system which keeps arecord of all outstanding tasks, producesan upto date list of work to-do and Scheduled reminders plusautomated standard letters and basic financial control.
A system designed to control the workload aflocationforfleet of chauffeur vehicles plus a reminder systemfor fleet management and Local Authority requirements.
"Brand Performance Analysis" allows for the modelling ofproductibrand performance over time and comparison withcompetitor products.
"Database Interrogator”allows forthe non technical userto ask sensible questions ofa large database such as aquestionaire and obtaln results tables and graphs quickly,easily and accurately.
Electronic Data Interchange (EDI) translation software for the PC,with strict compliance checking.
‘Training program for the above.
APL computer-basedtraining. Available for APL*PLUS PC &
APL*PLUS1. Demo disk $10.
Mainframeversion,
APL continuing education, APLtutor news and hotline phonesupport.
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APL Advanced Techniques... $59.95

Communications $200 pc, $500 mf

A88pp. book,{ISBN 0-9619067-07)including 2-disk setofutilityfunctions (APL*PLUS PCformat).
Move workspaces orfiles between APLenvironments.

APL CONSULTANCY AND DEVELOPMENT
COMPANY
ADVOCORPOy

APLBorealis Inc.

APL, Solutions Inc

Assured Systems
AUSCANSoftware
Ray Cannon
Causeway
Cosy

David Crossley
Dinosoft Oy
Dittrich & Partner
Dyalog
OynArray
Evestic AB

First Oerivatives ple
First DerivativeAnalytics Ltd.
General Software
HMW

Hoekstra Systems
INFOSTROY

Insight Systems

PRODUCT
Consultancy

PRICES(E)
poa

Support and Development poa
Consultancy poa
Consultancy poa
Consultancy and Training poa
Consultancy s00/day +VAT

Consultancy and Training poa

Consultancy poa

Consultancy poe
Consultancy poa
Consultancy poa
Consultancy poa
Consultancy poa
Consultancy poa
Consultancy poa
Consultancy poa

Consultancy from 200
Consultancy poa

Consultancy poa
Consultancy poa, competitive

Consultancy poa

DETAILS
APLapplication conversions, APL Windows Interfaces, APLtoAP!level interfacing to any system under Windows, TCP/IPnetwork and database connectivity, APL based financlatclient/serverapplications, Cognos Ptanning and ReportNetconsultancy.
APLSoftware Support and Development, Specialists since 1979in Sharp APL, APL*Plus, APL+Win, Dyalog APL
APLsystems design, development, maintenance, documentation,testing and training. Providing APLsolutions since 1969.
APL+Winand/or J and/or VB custom systems development.
Conversion of APL+DOSte APL+Win a speciality.
APLsoftware development,training
APL, C, C++, Assembler, Windows, Graphics on PC and IBM.
Mainframe. Experience in Insurance, Chemicat, and AirlineIndustries
On-site training for Causeway, RainPro and NewLeat.Customisation and enhancement to meet local needs, Codereview and pre-implementation check of Causewayapplications.
CoSy.com, Coherent Systems, provides rapid development in thelanguage and associated data base produets,with a particularInterest in quantitative (financial ) modelling,
Experiencedin large APL system developments since 1969 forPCor mainframe.
Specialisedin very large databases.
APL programming and analysis; APL workshopsandtralning on.the job
APLand Unix system design, consultancy, programming and
training,
OynArrayoffers consuiting in the areas of DSS, Y2K and APL.programs upgrade/canversion to modem Web enabled platforms.
Excellent track record from 15+ years of APL applications inbanking,insurance, and education services.All dialects, platformsand project phases. SQLexpertise.
Financialtrading software in Q, K and kdb+

Analysis, design, prototyping, development & testing of APL.(especially financial) applications: Sharp, Dyalog APLAV,
Over20 years experience with every version of APL, largemainframe systems and small PC based programmes.
System design consultancy, programming. HMW specialize inbanking and prototyping work. full members of DSDM consortiumand Agile Alliance.
APL consultancy, programming,etc. Atso UNIX systemadministration
Broad experience in various APLplatforms. Spactal skills andknowtedge in developing complex applicationsfor investment,financial and construction markets. Implementation of hybridsolutions based on APL,Delphi, C#, VBA, SQL servers.
Wehave experience with just aboutevery APL system andplatform in commenuseduring the last 20 years, from SHARP
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KK Consultancy andsoftware development

Lambent Technolgy Consultancy
Phil Last Consultancy
Lescasse Gonsulting Consultancy

Lingo Allegro Consultancy
Lucas Solutions Consultancy
Alastair Kinloch Consultanoy

Milinta Ine Consuttancy

Etlis Morgan Consultancy
Nussbaum gift Consultancy
Optima Consultancy, Training& Development

Orbien Consulting Inc.
Graeme Robertson Consultancy & Training

Skelton Consulting Consultancy
SnakeIsland ResearchIneConsultancy

SovAPL Consultancy
Strand Software Consultancy

Rex Swain Consultancy
Sykes Systems Inc Consultancy

poa

poa
poa

poa
poa
poa

poa
250-500

poa
poa

poa

APL under MVS or Linux to APL+Win andin particular DyalogAPLunder Windows 9x, NT ot 2000.If you have decisions to takeaboutadapting your APL application to take advantage ofemerging technologies, or would ike yourstrategy reviewed, giveus a call. We have extensive experience in all areas of APLdevelopment, from legacy systems, up, down and sidewaysmigrations, to the developmentand support of shrink wrappedsolutions based on APL. Even if we don't have time to do thework ourselves, we will know where to find someonewho is anexpert in your version of APL and yourapplication area, on yourcontinent.
APL-based data management: conversions, ad hoc-analyzingtools, wellinterfaced methods for defining, processing andbrowsing of muli-dimentional reports. Rapid custom softwaredevelopment based on proven modular toolset approach.
APLprogramming, consulting & training; web design andconstruction.
APLconsultancy, modelling and programming.
A range of consultants, experts in Windows programming, withAPL+Winand Dyalog APLIW. More than 100 major APLapplications already developed. We all have additional expertisein Formula Oneand Delphi.
General APL consulting, internet website development, migrationand downsizing, performance tuning, education and training.
Rates depend ontask andlocation.
Design, analysis and programmingfor banking, insurance andpensions,financial planning and modelling, corporateperformance andlegal reporting
Design, development, maintenance, conversion, documentation inall APLs, most APs and some specific Sharp products (LOGOS,ViewPoint, Retrieve), Experience in multi-user, multi-tasksystems, databases, Windows programming.
Business Forecasting & APL Systems.
IT Consultantwith a strong focus on APL.

Wehave beenin business since 1990 and have a team ofAPLprofessionals with many years experience inpharmaceutical, industrial and financial systems on bothPG and Mainframe platforms.In addition to pure APL we canalsooffer assistance with network integration, ACT! customisationand issues concerning the intemet and/or web design.
Consultancy
Design and write custom software. Maintain and upgrade APL
systems. Deliver customized APL training courses
K/Q Consultancy
APLinterpreter and compiler enhancements,intrinsic functions,performance consulting. APL parallel compiter APEX is givingvery good initial performance tests with convolution somewhatfaster than FORTRAN.
Offshore APL developmentservice.
Advice on migrating to and from all flavours af APL and hardwareplatforms. Full-screen interface implementation, APL. utilities,benchmarking, efficiency analysis, actuarial software, systemdevelopmenttools, valuation, pricing and madeliing systems.
Independentconsultant, 25 years experience. Custom softwaredevelopment, PC and/or mainframe.
Complete APL services specialising in audi, optimisation andconversionof APL systems. Excellent designskills. Al dialectsand platforms,17-23 years experience.
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MACtns MACins has beenreleased.A suite of over 100 high-accuracy,
high-speed assemblercodeutility functions for APL+Win and
APL+DOS, MACfns has been thoughtfully designed andimplemented for APL programmers. It includesfunctions forsegmented string manipulation,data restructuring, translation anddatatype adjustment, and many numerical computations.Typicalspeedupsrange from 4-10 times, with reduced workspace usage,datatype conservation,identity detection, and greater numericatprecision amongstthe other benefits. Documentation of MACins
is extremely detailed and thorough.

ubJL GmbH (APL Software Team) poa Analyses, design and programming.

OTHER PRODUCTS
COMPANY PRODUCT PRICES(£) DETAILS.
APL-385 Typefaces poa Variants of the APL2741 typefaceavailable to specification. APL.

unicode fonts designed andbuilt for all flavours of APL.
APLBorealis tnc, APL Training poz Hands-oncoursesIn Introductory, Intermediate, Advanced and

Windows APL. Courses are customized andflexible, and may be
delivered on-site, with strang emphasis on methodsforefficientand maintainable APL systems development.

ComLog Comie-Logger $25.95+p&p  APL*PLUSII comic-bookinventory system. Shareware version
available on America OnLine.

LAPL Ltd Books poa |-APL stocks bookswritten to go with the I-APLinterpreter and
some APLPress books.Fora list write to 11 Auburn Road,Bristol
BS6 GLS,ring 0117 973 0036 or email acam@blueyonder.co.uk.

Renaissance Booksellers. The widest range of APL books available anywhere. See VectorData Systems advertisements.
Right Seat Software Vox Proxy $199 (comm) Vox Proxy is authorware for PowerPoint(r) 2000 or 2002 whichallows the use of Microsoft Agent Technology(3Dtalkinganimated characters) within slide shows. VP appears on

PowerPoint's main menuand provides editing side-by-side with
slides. Automated script-writing provides contro!of PowerPoint,
allowing the use of characters forlive presentations or fully-automated tutorlals, demos,or training programs. Optional CDPrep program allows the userto create auto-starting CD's thatwillplay on any version of PowerPointor without PowerPoint.$69.95 (edu) Vox Proxy for educational use.
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The February 2006 KX Users' Meeting
reported by Adrian Smith (adrian@apl385.com)

Location
The meeting was backat the Merchant Taylors’ Hall, convenientfor the manycity
attendees, and the reception afterwards wasat the very top of the Gherkin, which

has to be the best view in London,
particularly ona gloriouslyclear night.
Thanks to Arthur and the Kx guys for
inviting Vector to cover the meeting, and
join the crowd (over 50people attended)
at the reception afterwards.

The Seminar Programme
I think I can honestly say thatall the talks
wereinteresting, and several would have
been worththe trip on their own.I
particularly enjoyed Niall Dalton on the
future of Moore's Lawandparailel
processing, but then again I learned APL
on a 370/148 with ‘vector assist’ so I can
enjoy the sight of the wheel turningfull
circle!

 
Chris Purves (Barclays Capital) on Kdb+, Java and ProgramTrading
This was a nice example of a small team delivering fast results on a mixed
environment. The BATS teamis a couple of traders, a couple of IT guys, and “our
tamestats professor” whoadvises on the details of the algorithms. Kdb is used to
hold the data, andJava is usedto write the front-end applications. Chris was
asked “whyJava?”, and gave the verysensible reason that they knew Java very
well, the bank was very comfortable withit, and there were some goodtools
freely available(like the 3D visualiser he showedlater on). The basic requirement
is to store, manageandanalyse high-frequency market data. They started with 32-
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bit systems, but are now running on AMD Opteronsystems each with 32Gb ofRAM andaround 4Tb of disk space. The Kdbengineis used “out of the box”exceptfor a few extra feeds, The Java server-side software has the trading
algorithms, and the Javaclient software is used for monitoring.
Thestatistics were carefully written to be independentoftick frequency,so that
no distinction is made between realtimeandhistorical data. The output from theanalyses can easily be 100 times more than the input, so this goes into Kdb too!The system then allowsforflexible charting of back-tests, and the front-ends allow
the users to create and save ‘dashboards’to get a quick overview of comparative
performance.
TheJava enginestreams information from Kdb, orders the events, and passes thedata through various time-series transforms using ‘grids’ of parameters to search
the strategy-space quickly. The OO capabilities of Java are well used hereas there
is a standard‘strategy’ interface into which newstrategies can be plugged really
easily to test out ideas. In summary, Kdbis essential for the volumeandspeed,
Javais good for rapid development and deployment. Any speedissues could bedropped downinto q, but the trading algorithms are veryiterative,soit is likelythat the (compiled) Java code would beasfast as the (interpreted) q code here.

Jamie Grant(First Derivatives) on building a trading infrastructure
First Derivatives are the main support operation for Kdb and q developers inEurope. This talk outlined their work on taking many of the common componentsfrom the wide range of systems they support, and making these components
available as a standard‘starterkit’ for implementing a robusttradingsystem.Itwill use a TCP/IP hub with a ‘publish/subscribe’ architecture to handle logging
and alerts, and will provide a simple ‘execution engine’ to handle the actual
mechanics of trading, and a matching‘risk engine’ to validate requests before they
are actioned. The Guiwill be implentation-specific and will be the only part not
written in q.
In answerto the question “How long?”Jamie replied that the design moreor less
fell out of an afternoon’s discussion, and that the basics were working in a month.
Then of course there was somecleanupto do.

Niall Dalton (niall@xrnd.com) onthe death (or not) of Moore’s Law
Fortheoriginalset of slides, see http:/jvww.xrnd.com/kxtalk.pdfwhere Niall has
thoughtfully loaded up the PDFofhis talk. He may well write it up in full for us
in timefor the printed edition of this Vector, but meanwhile here are mynotes
and quite a lot of the charts!
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XRNDsoundslike a fascinating company to work for! They are a small group
focussed on getting fast systems to run even faster, so Niall was in a very good
position to commenton the impactofIntel's designs on calculation throughput
over the years. He started by showing various ‘quotes’ of Moore’s Law and asking
the audienceto identify what Moore actuallysaid! To our credit, mostof us
picked “The numberoftransistors in an integrated circuit doubles every 24
months” - which is the correct answer and whichisstill holding rather well. The
problem is “Whatare we doing with them?” whichis a very differentissue, and
showsthat processor throughput has very nearly levelled out.

UniProcessor Performance (SpecInt)
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* VAX : 25%lyear 1978 to 1986
* RISC + x86: 52%/year 1986 to 2002
+ RISC + x86: 20%/year 2002 to present

Intelin particular have been working hard togive anillusion of parallelism by
adding more and moretricks to the chip to try to keep the instruction pipeline
full. Things like branch prediction, speculative execution, cachingall serve to keep
the processor runningat full speed, but are incredibly complex, hard to maintain,
and burnedinto the transistors. All this work uses power and generates/teat
whetheror not the actual CPU is really busy. As Niall putit “The P4 is a very
interesting processor, mainly for the things Intel got wrong”. They were hoping,
for 10GHz but wehaveflatlined at 4GHz, and eventhat requires a lot of cooling.
In fact we have nearly reached the limits of air-cooling, which means that
somethinghas to changein ourthinking.
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Torubinthe point, he showedthis pictureof the Itanium II chip:
State of the art?

6ntrol

 
Ofthe 211M transistors, around 99%move and store data, only 1%actually change
data! At 1GHz,this chip dissipates 130 Watts of poweroveradie size of 421mm°whichis a lot of heat in a small space! Niall showedalot more charts to reinforce
the point that wereally have reached the limits of scalar processing, and that
multi-core chips are the only way ahead. Which is where languages like APL andK are suddenlyvery interesting. Hereis a trivial algorithmthatillustrates the
problemwith conventional (scalar) code:

int find (float*x,int n,fleat y){
int i;
for (i

 

icn;i++) if(y==x[i])return i;
return -

}
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Now in q you could write something morelike
find:{[x,y] first where x = y}

which a ‘clever’ compiler could spotas intrinsically parallel and farm out among
the processors. With only 32 elements thisis still nearly 3xfaster with parallel
execution. In the C code,it is almost impossible to tell what can be safely run in
parallel - even an apparently obvious example like adding two arrays could have
been coded with twopointers iterating down data that overlapped in memory. A
bad piece of programming, maybe, but quite possible ina pointer-based language
like C. Even ‘good’ C programmingcan be really awful whenit comes to moving
data around - chasing pointers throughlinkedlists is probably the worst thing you
can do these days! Garbagecollectors also get badly in the way - a language that
uses reference-counting and doesits own cleanup will always win on this type of
hardware.
Oddly,the really pioneering applications are the 3D shaders embeddedin today’s
leading graphics chips. Even morestrangely, people are learning to express
simple algorithmslike sorting and relational queries in the languages meant for
painting triangles! The performanceresults can be astonishing:

Running a simple sort on graphics hardware
20 CPU: 3.2 GHz Pentium 4*, 2 GB RAMGPU: NVIDIA GeForce 6800 Ultra, PCI-e

ATi X800XT, PCI-e
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The next Playstation uses IBM's Cell hardware, whichis 8x parallel, and can be
100faster, but the launch date is going back and back. Maybe thereasonis that
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no-onehas yet discovered therighttools for high-level programmingin a truly
parallel architecture? Apart from q, there are SmallTalk, R, Matlab, Mathematicaand almostno others which are widely known.It looksasif q could have a bigadvantage, as we already know the hardwarelikesit, and the simplicity of thesyntax means the compiler needsverylittle help to implementit in a genuinelyparallel way.

“q is oneof the best languages I can think of that mapsfrom the problem domain towhat the machine wants to do”
Which sumsit up nicely!

Simon Garlandjoining the Dotz
This was a short tutorial on the utilities available in the z. namespace, mostly forsimple socket programming.

Stephen Tayloron the danger of falling underthespell of IT
Stephenhas seen the creeping menaceofthe IT professionalsroll over many aproductive APL shop,and(as he putit) the trading floor maybethe last redoubtof the skunk works. His talk was born outof a lifetime of escaping ‘formalmethods’in favour ofjust sitting down with the users and getting on withwhateverthey see as important today. Hopefully he did at least maketheaudience awarethat they were in possible danger, although myfeelingis that thisparticular bunchofrabid programmerscanfight off the IT steamroller more easily
than mostof us could. They have the power to make orlose millions in a day, andin the end that should be enoughto keep their defencesintact. Let's hopeso,
because weall want to see APL prospering, making moneyforits users, andsending programmers homewith a springin their step. From the atmosphere at
this meeting, I would say that Kdb and q dothis better than most.

The Reception
Was morethanjust a fabulous view, good snacks, and free drinks. It was also agoodplaceto talk to the Java guys aboutdata visualisation, the First Derivativeguys aboutlife in Ireland, and almost anyone aboutthe fun of arrayprogramming.Interestingly, I got quite strong feedback that Stephen was warning
ofa danger many of them were aware of, but were confident they could defeat.Maybeif you are responsiblefor that much of your organisation’s profit (or ofcourseloss) youreally cantell the IT crowd whereto stuff their silly rulebook? I
hopeso,for the sake of the Kx business, and for APL programmersin general.
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The 11th Annual Forest Seminar
reported by Adrian Smith (adrian@apl385.com)

 

Location
Anothergreatlocation, but the weather wasless kind to us than last year. The one
small patch of clear weather which gave metime to run around with the camera
wasa briefrelief from continuousdull light, with the temperaturejust far enough
above freezing to leave everything dripping,orsliding off roofs.
The location wasreally good, just an hour from Helsinki and in a collection of
cabins centred arounda friendly hotel and small conference centre. Thanks again
to our Finnish friends who madelife easy by facing the rush-hourtraffic to collect
us on thefirst morning, and for dropping us back in town on Friday evening.
Numbers werea little downthis year, with just over 20 attendees. I think this was
mostly to do with thelater date colliding with children’s holidays- certainly
several stalwarts had apologised in advance for not being there, and Richard was
bribed with a glass of beer to do a shortened version of his Rowanpresentation in
the hotel in Helsinki on Wednesdaynight!  
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Selected Highlights
Manyofthe papers(especially on day-1) were in Finnish, so I can really onlyreport a flavourof the subject matter, anda feel for what the audience responsewas. Hopefully we may see someof these coming around in Vector one day intranslation.

Olli Paavola and Barcodes
Worth knowing aboutif you ever need to hook up an APL system to.a barcodereader, or generate codesto print on output documents. The talk was more anillustration of the possibilities than a detailed technical ‘how to’ presentation, but
useful to know that this can be done, and quite easily and reliably.

Veli-Matti Jantunen with some Sudoku solutions
This onereally does need the author to write it up for us. I get the flavourof analgorithm that wassifting the ‘entire’ puzzle-space rather than approachingitserially as an exercisein logic. This also had a very nice Gui that showed thedevelopmentofthe solution as the algorithm gradually becamecertain about thecontents of the cells.

Pertti Kalliojarvi on Dyalog 11

 
This wasan excellent introduction to the new features in Dyalog 11, and thegeneral principles of object-oriented design. Hard to know how much this willinfluence the current generation of APL developers- I still get the strong feeling of
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“very interesting, but whathasit got to do with me?” from the audiences at these
gatherings. I also suspect that APLstill doesn’t goquite far enoughtoreally get us
using these new concepts.I find it quite hard to adaptto the C# world (which had
this stuff from the beginning) and keep going back to the booksto refresh my
mindasto the differences betweenvirtual functions andinterfaces, or the nuances
ofprivate, internal and so on as access mechanisms.Thisstuffis quite a lot to get
your brain around, and probably impossible to appreciate fully until you have
built something real with it. Anyway, well donePertti for trying!

Jouko Kangasniemion data visualisation
Lots of dataseries analysed with good quality, simple charts. One day I maybe
should investigate the work Jouko has done on converting RainPro output to
Flash (with theaddition of some nice transitions and animations) but for now Lam
contentto sit back and admire his work.

Adrian Smith on new toys in RainPro

 
Twonewfacilities in RainPro are the ability to use smooth curves instead of
straight linesto join points(in the 3D charts and contourplots as well as in simple
timeseries) and the addition ofaltitude colouring both to 3D charts (as shown in
the picture) and - more importantly - in contour plots. This stuff is also available
to Dyalog 11 users as SharpPlot, andit adds quite a few handyfeatures(like
transparency supportin PNGfiles) for those whoare willing to moveto .Net
graphics.
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Pleasesee the Vector websitefor COLOURversionsofthethese examples!
     

Swansea House Data
- False Colourplot ofPrice with Area and Age

100
9
40 Price

(£)
© 150,000

L 125,000

100,000au
75,000x0

30 50,000
a 25,000,
0 :300, $00 $00. 600 700 ROMO TORK 1100-120 E30 M400 15001401700

Floor Area (sq ft)
From ASLGreg Manual -Copytight Alan Sykes   

This feature was requested by a Norwegian user who has sea-surface temperaturedata from a large numberof sensors, and wanted to draw a simple map showing
the patterns of variation. Thisis traditionally done with a set of‘false colours’which maprelatively intuitively to the human conventionsfor‘hot’ and‘cold’.Howeverthetrickstofit the surface to the spot-values are exactly whatI wasalready using to make 3D meshesfor the cloud chart, so Rainpro neededrelatively few new properties to extend this capability to flat contour plots. Thecolour for eachtile is computedata fairly coarse scale by draping a gaussian-weighted mesh over the x-y grid and using the averaged z-valuetoselect from avector of graduated colours. Then we assumethat each of these rather coarsetiles
is linear, and just break it up into 4 or 16 smallertiles by simple interpolation.
The chart shows Alan Sykes’ data from ASLGreg, as you may have neverseen itbefore! Suddenlyit is really clear that these is a region of expensive housingaround 40 years old, with a floor area of 1500 square feet and above.I feel that this
could be a really good tool for data-mining, and I look forward to seeing what
Jouko and his colleagues can dowithitin time for next year’s seminar!
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Richard Smith on Rowan (Pihlaja in Finnish) - a new APLfor .Net
I think Richard chose a good namefor his personal implementation of Iverson's
Notation- thefirst piece in Sibelius' Five Piano Pieces Op.75 is Kunpihlaja kukkii and
the Rowan is sacredtree in Finnishfolk tales. The language hasalready been
well described in Vector, but there were a couple of new ideas which are worth
illustrating here.
Rowan now supports named argumentsin addition to the traditional APL
convention ofalpha and omega, for examyple in the simple case, the two versions of
mean are exactly equivalent:

mean+{(+/w)#pu}
mean 34 5

mean+{data: (+/data)tpdata}
mean 34 5

4
Note that the white spaceafter the colonis essential here! For functions of one
argument(or two) the syntax just addsa little readability, but for functions which
are required to takea fixed argumentlist, it has the big benefit that the inevitable
erroris tripped oncalling the function incorrectly, rather than somewhere deep
inside it:

areae{ ab c: s+0.5x+/a b c; /x/s,s-a b c3 }b
area 34 5

6
area 3 &

R.LengthException: Argument list of area (3 items)
different length to passed args

Theresult of any Rowan functionis the result of the last statement which hada
value (which is a slightly different rule from A+ whereit is alwaysthe result of
the last statement). I could have written meanas:

mean+{data: (+/data}tpdata; }
mean 3 4 54

... anditstill works as I hoped. There are actually 2 statements here (the second
one is empty) but Richard very sensibly lets me add thefinal semi-colon just in
case I have my C# brain plugged up here!
Another nice idea in Rowan (which Dyalog could copyrather easily) came from
reading a very early Iverson paper andrealising that there was little point in
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computing huge boolean arraysif all you wantis the index setof the true values.
Whatwehaveis a new operatorcalled where which modifies any boolean-
producing function to return the index valuesinstead...

qqr112
{123456789 10 11 12)

qqrr7
{8 9 10 14 12)

"Hella, world'=z'o'(5 9)
I know Dyalog works around manyof these cases with idiom recognition, but
having the alternative clearly shown in the code hasto be a better idea.
It wasthe ease of interfacing to .Netthat really caught the audience’sattention.
Suppose you wantto read a simpletextfile into your Rowan workspace- there is
an excellentsetofutilities already in the .Net framework to handlethis sort of
thing, so you simply use whatis out there:

#using “System.IO"
sr + #new $StreamReader "c:/temp/fluff.txt”

System.1I0.StreamReader
sr:ReadToEnd

Hello again file
Rowan is very similar to Dyalog-11 hereif for #new you read quad-new,but
Richard chose to use a secondprefix character to mark a word as a .Nettype. This
makesit very clear to the interpreter that it should look ‘elsewhere’ for the
StreamReader, rather than taking the Dyalog approach of trapping the VALUE
ERRORonfirst encountering a new name,looking it up and addingit to the
symboltableif it findsit. 1 think that the only ‘reserved words’ in Rowan are‘true’
and ‘false’ whichI canlive with.
Having discovered how toread a datafile, the next step would probably be to
create a simple Gui front-end to allow a userto interact with it. Now that Rowan
supportsthe C# conceptof ‘delegates’ (see Vector 22.1 for the technical details) it
is remarkably easy to drive the .Net Forms library. Hereisa little demo that
changesthe form colour as you wave the mouse around:

#using “System.Drawing";
#using "System.Windows.Forms";
gui.f_onMouseOver + { f msg: // Simpte 2D colour-chooser
frxemsg:X + fiWidth;
fryed-msg:Y + frHeights
c+$Color:FromArgb((Lfryxfrxx255) (Lfryx255-frxx255) 0);

4l



VECTOR Vol.22 No.4
 

f:BackColor+c;
hs
gui.blonClick + { sender args: =sender:Text };
gui.createform + { // Create a simple GUI testpiece
f+#new $Form (1;
f:Text+"Rowan form";
be#new $Button [];3
biText«"Press mei";
b:Click-#delegate $€yentHandler b_onClick;

b2-#new $Button [];
b2:Text+"Hello, world’;
b2:Click+#delegate $EventHandler b_onClick;
b2:Location+#new $Drawing.Point{b:Size:Width,0);

f:ControlstAdd bs f:Controls:Add b2:
f; // Return ref to form

Running thescript the defines the function to create the main form (and two
buttons)and sets up some event handlers. A couple of notes onthescriptfile are
in order here - the 4 character(called left vane) is required to assign the functions
globally into the workspace, as any ordinary assignmentarrowsarelocalto the
scriptfile (whichis treated by Rowanasif it were a function). Note the use of
monadic = in the handler for the buttons- this simply echos its argumentto the
session. The facing brackets [ ] are the Rowan wayofspecifying an emptyarray.
Named argumentsreally comeinto their own here, as the event-handlers are
typically passed a reference to the object and a message of some kind. The buttons
ignore the message and just echo their respective captions to the session.In the
case of the colour-chooser, the handler needs the form f and the X and Y
properties of the mouse-move msg to compute a new colour. Once you have run
the script to create the handler functions and make the mainform, you can:

ff+gui.createForm;
ff:Shows
ff:Opacity+0.6;
ff:MouseMover#delegate $MouseEventHandler gui. f_onMouseQver

Youreally need to go to to Richard’s Rowan webpageat wwz.redcorona.comi/rowan
and downloada copy to see the full effect - this example is included with various
sample scripts for you to try. You will haveto get used to writing ‘:’ to invoke
methodsandrefer to properties, but otherwise you should findthat everything
you read in the .Net documentationjust “works out of the box”as there is really  
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nothing between whatyoutype into the session and the .Net runtime engine,excepta very thin layer of Rowan parser! To show just how thin

a

layerthis is,try:
1234.45:ToString "#,##0.00"

1,234.45
Even a simple scalar value can runthestandard ToString method, passing apicture formatter. The syntax has beenslightly special-cased with each to have themethods extended to vectors:

qqr23 45 12345
(23 45 12345)

qq’ :ToString "#,##0.00"
(23.00 45.00 12,345.00)

t +/qq’:ToString " #,##0.00"
23.00 45.00 12,345.00

Thelast line should be

a

little bit of a puzzle, until you realise that C# overloadsthe + symbol to meancatenation ofstrings, so Rowan followed along with thisslightly bizarre convention!
Extending the Rowan functionset
Richard also showed just how easy is was for a C# programmerto extend the
language, so that any unused symbolin the APL Unicodeset could beallocated anew meaning. Toillustrate this, he madea little example which used the HBcharacters to read and write textfiles:

using System;
using System.I0;
using R3
using RedCorona.Rowan;

public class FilePlugin + IRowanPlugin {
public void Load(IRowanEngine engine){
engine.AddFunction("H", new VerbInfa(new MonadicFunction(ReadFile), null,nut], null, 0, 0, 0, false, null));
engine.AddFunction("", new VerbInfo(null, null, new

OyadicFunction(WriteFile), null, 0, 0, 0, false, null));

Symbol ReadFile(IEngine engine, Symbol fname, abject data){StreamReader sr = new StreamReader((String)fname.Vatue);string s = sr.ReadToEnd(}s;sr.Close();
return new Symbol(s, ObjectType.String);}

Symbol WriteFile(IEngine engine, Symbol textSym, Symbol fname,object data){
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string text = (String) textSym.Value;
StreamWriter sw = new StreamWriter( (String) fname.Value); !
sw.Write(text}s
sw.Close();
return new Symbol(text.Length); :

} ‘
}

There are plenty of handy symbols out there that no known APLever used, so this
would be

a

really good wayto integrate one of the manyexcellent (usually free)
mathslibraries into Rowan,if you really neededa fast fourier transform, or the
eigenvalues of a matrix as part of your interactive environment. This was
definitely a worthwhile outing, as Richard & I came away with plenty of new
ideas for the Rowansession, and a simple project managementcapability
modelled on theJ talk that followed on day-2 (and from discussions with Anssi
Seppaila in the hotel on Wednesday evening).It’s only a tiny download,so giveit
a go andtell us what you think ofit!

Free time, Sauna, and Dinner
The lake wasfrozenso hardthat there was nopossibility of a post-sauna plunge,
so we had to content ourselves with throwing snowballsat the trees. Shame!

Sami Laitinen APL and Excel (part II)
Sami works for Nordea, and uses APLto calculate mortality curvesfor estimating
the future value of pension funds. He was driving this through the APL COM
interface, but large organisations have a habit of makinglife hard for in-house
developers and now he can no longerregister COM serversas part of an
installation. So he hasfallen back on using a simple DyalogRT setup, writing the
parameterstoa textfile, starting APL, and waiting for the results to compute
before resuming processing in Excel. He also mentioneda nicelittle piece of work
where hetranslates APL to VBA code, usingcell references for variables and
calling a library of VB functions to implement the APL primitives. I hope he and1
maybeable to co-operatea little here one day, asthis is very like the work
Causewayhas been doing with C# translation.

Antti Korpela on reading the Bloombergdata streams in APL
As Antti said in his introduction,this was a very short paper becausehejusttried out the
stuff and it worked! Thesurprising thing wasthat the data structures returned by the
Bloomberg OCX were wonderfully suited to APL and could be used moreorless
directly as a nested vector of matrices. See page 46for thefull paper.
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Esu Lippu onsoftware testing with J
—— This was valuable stuff, partly for the |

examples, but mostly for the concepts. This
system allows ‘before/after’ comparisons of
database tables (read via the ] ODBC
interface) which have been populated
aroundthe time of a major software update,
and it then flags up unexpected changes in
values. These can be picked outanalytically.
with somerathersimpleJ expressions, or
visually with some nice 3Dplots,

   
Typicallythere will be a raft of minor changes whicharefine (after all, we have
fixed the software) but the occasional major systematic change whichis almost
alwaysanalert for a newbug.

Tomas Gustafsson goes boating (virtually)
All you need is.a graphics card with a level-2 shader, a managed C++ .Net
assembly that can compile HLSL (High-level Shader Language) and APLto do the
physics of just how a boat bouncesoff your generated waves, and off you go!

 
This really is getting very good indeed, with a frame-rate better than 30fps
complete with flying spray, reflections, and wonderfully realistic water.Likeall
games engines, DirectX cheats like madto fakerealistic effects, but mostlyit
works (except when Tomasdecidesto frighten the audience by driving the boat
straight through a very solid-looking island!) An excellent round-off to a most
enjoyable two days.
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APL and Bloomberg Data Control
by Antti Korpela (Antti.Korpela@nordeafi)

This is a short “getting started by examples” description on how to get Bloomberg
data directly into APL arrays.
Whatis Bloomberg? The following quote is copy-pasted directly from the
Bloomberg homepage:

About Bloomberg
Bloombergis the leading global provider ofdata, news and analytics. The
BLOOMBERG TERMINALand Bloomberg's media services provide real-
time and archivedfinancial and market data, pricing, trading, news and
communications tools in a single, integrated package to corporations, news
organizations,financial and legal professionals and individuals around the
world.
(source: www.bloomberg.com)

Background
About two years ago I needed to do someinvestment portfolio analysis at work
and I happened to have (amongother things) Bloomberg and Dyalog APL in my
workstation. Almost immediately I got the feeling that it would be practicalif I
could get the data directly into APL-arrays. After a quick look at the
documentation I realised that there are plenty of examples on howto get the data
into Excel. The obvious conclusion wasthat then it shouldn’t be much more
difficult to get the data into APLeither. So ] decidedtotry it out.

Requirements:
¢ Bloomberg Terminal
* Any APL supporting Windows OCX-Controls
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Example Function to Connect the Bloomberg Data Control
Ok. Let’s get started. The OCXis a graphical object. The following function takes
an object name, position andsize as arguments and returns a namefor the created
instance. If the data control does not exist, the result is empty charactervector.

¥ bloom+{bb}LoadBloomberg arg;ob;pss3¥
Ci]
[2] al Loads the Bloomberg Data Control

 

(3] al ob parent object
[4] al p position[5] als = size
[6]
(7)
[8] Al bloom + name for the created instance
[9] Al bloom + '' if Bloomberg not available[10)
[11] (ob p s)+arg
(12]
(1a]
C14] sIf 2#Q)NC'bb'
(15) bb+'#.bbdatacontro]'
[16] rEnd
(17)
[18] iTrap 44
(19) bb DWc'ocxClass' ‘Bloomberg Data Control’
[20] bloom+ob
[21] :Else
[22] bloom+''
{23]  :End(24)
(25) sIf ''#bloom
[26] bloom OWC bb
(27) bloom OWS('Posn'p)('Size's)
[28] tEnd

v

Thenextstepis to try it out:
"f' OWC 'Form'('Size' 10 10)

‘'##. gBLOOMOB+LoadBloomberg ('f.bbexample')(G 0)(100 100)
t

If everything worked out, we'll get the GUI-_   
 1 .... Now we should be ready to access the data.
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Example Function to Load Historical Price Data
The following function loads daily price data for given securities. The resultis a
three dimensional data cube for which the dimensions are numberof days,
numberof securities and two for date andprice.

vo rslt+bloom BloomHistory arg;tickers;fietds;start;curr;end
[1]
[2] al bloom = name for an instance of Bloomberg data control
(3]
(43 (tickers fields start curr)+arg
[8]{6] :With bloom
(7] ActivateRealtimes0
[8] Periodicity+bbOaily
[9] OisplayNonTradingDays+AltCalendar
[10] NonTradingDayValue+PreviousDays
C44] rslt+BLPGetHistoricalData2(tickers fields start curr)
[12] sEnd

v

Timeto test the function — for example Nokia’s price from last 12 days in euro
currency:

arge('NOKIV FR Equity’ ‘PX_LAST' ‘20060331' 'EUR')
Me#.gBLOOMOB BloomHistory arg
eM1242
display “3 1 21M(oT

+
2006490000 17.02

2006 4 1000 0 O| {6.97

2006 4 i106 0 O| 16.81

The outputis very convenient for an APL programmer — a simple cube of data,
time in [ITS format and no garbageto filter away. And as we can see from the
example function, Bloomberg provides many useful options on the data content.

 €
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Another Example ~ the Subscribe Function
In addition to price data, the Bloomberg database contains huge amountsofall
kindof information. For example, the following small cover function might be
useful:

Vorsit+bloom BloomSubscribe arg;tickers;fields
(1)
(2] al bloom = name for an instance of Bloomberg data control(3](4) (tickers fields)+arg[8]
{61 :With bloom
(7] rsit*BLPSubseribe arg
[8] :Endv

Let’s try that out as well:
mybonds«'RFGB 2.75 07/06 Govt' 'SPGB 3.0 07/07 Govt'
fields+'NAME’ ‘CPN' ‘MATURITY’
display M+#.gBLOOMOB BloomSubscribe mybonds fields

r+
FINNISH GOVERNMENT 2.75 [07/04/2006

[onos Y O8LIG DEL EsTADo| 3 [07/30/2007

 

 

   €
Conclusion
Independentof whatoneis up to (descriptive information,prices, cash flows ...) it
turns outthat the outputis always in a very practical shape from an array
programmer's perspective. The interface is easy to use and provides another
exampleofthatit’s quite often worthwhile examining what you already have on
your workstation.
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Meeting of NYC JUG 20060314
reported by Devon McCormick

Wehad a good, meandering meeting that somehow managed to touch onall the
agenda items. I'll present them in the order of the agenda thoughthat’s not
necessarily the order in which we touched on them.
For the “Beginner’s regatta”, I presented an update ofa topic from last month’s
meeting:different ways of waiting for an external commandtofinish. Asis often
the casein these matters, there are routines in the standard J libraries superior to
my hand-crafted solutions.
In this case, the functionsin fask.ijs, fork and shell, do a fine job of invoking a
commandandeither returning immediately or waiting forit to finish. Using the
“wait”command I’ve been invoking totest for any lag in waiting for a command
to finish, one could enter

load ‘task’
_i fork ‘cmd /e wait 5°

where the _1 left argumenttells fork to wait for the commandtofinish. The small
disadvantage of invoking the commandprocessor “cmd” (necessary because
“wait” is an internal DOS command),is thatit brings up a DOS window.I haven't
figured out a way around this. For exampletests, see cmdWaitTestingFork.txt on
the web site.
In the “Show andTell” section, we looked at a problem posed by Mike Day on the
J Forum:find soln to a*2 + b*’2 + c42 = (a - b)(b - c¢)(c - a). There
were a few replies to this, after which Mikeclarified that he was looking for
solutions over integers.

NB. [Session started: 2006 2 22 18 27 98.253]
333 ‘tf/ety.t NB. Set up equations

eqniz: 3: '#/2-/\y.,{.y.'
diffeqns=: 3 : ‘(eqnO y.)-eqni y.' NB. and differencer.

 

N8. Pick wide range of random arguments...
(<./,>./)rndn=. (_1eh+71e5$20001 )%>: 7? 1e5$1e3

9879 965B
(<./,>./)|diffse, 3 diffeqns\rndn

0.010086928 5,5282426e10

closets=. 10{./:|diffs NB. Pick 10 closest results as
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seeds=, closets{3[\rndn NB. starting points...
0.63838384 0.37931034 _417.451852
6.4783599 5.4468339 6.1741868

—0.10789474 0.10091743 0,3027933
diffeqns"1 seeds0010086928 0.011770021 _0.023991408 ... 0.096197183

NG. Start with ist seed and look a little bit around it in 3-space:
$&.>nns. (O{seeds) +&.>/ <steps _1 1 11tac tendeet

[44ida]44]toctacdent
NB. wheresteps=: 3: 0
NB.* steps: vector of numbers from num, to num, in numsteps steps.

‘from to numsteps'=. y.
from+(to-from)*(numsteps~1)%~i.numsteps

)
NB. Make iixi1ixi11 neighborhood of seed {use odd number->0 0 0 to
NB. include crigina) point so we can do no worse).

$>>,8.>/8.>/ on
Ai i41 413

<./,|dd=. diffeqns&> >,&.>/8.>/ nn
0.006545809
NB. This is an improvement. Point on which it {5s based:

>ixs. <($dd)#:(,idd)i.<./,]dd
550
NB. Value of the new point:

>ix{>,8.2/8.2/ nn
_0.63838384 0.37931034 _17, 461852

diffeqns >ix{>,&8.>/&.>/ nn NB. Check it...
0, 0065475394

NB. Use this point as new centroid for tighter neighborhood:
nn=. (>ix{>,8.>/8.>/ nn) +8.>/ <steps 0.1 O.4 11
<./,idd=. diffeqns&> >,&.>/&.>/ nn

0,00054704513
NB, Is further improvement...>ixs. <($dd)#e(, [dd)i.<./, [dd
554

>ixt>,8.>/8.>/ an NB. New point...
0.63838384% 0.37991034 _17.481852
NB. and so on until no signiftcant improvement.

NB. Start with another seed...
nn=. (i{seeds) +8&8.>/ <steps _1 4 11
<./,|dd=. diffeqns&> >,&.>/8.>/ nn

0.041770021
diffeqns i{seeds
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0.011770021
N8. No improvement, so tighten the search neighborhood:

nn=. (1{seeds) +&.>/ <steps 0.1 0.1 13
<./,|dd=. diffeqns&> >,&8.>/8.>/ nn

0.0029753954dixe. <($dd)#e(, Idd) i.<./, IddBa
>ix{>.8.>/8.>/ on

—6.4450266 5.4135006 6.1408534
NB. Tighter around better point...

nn=. (>ix{>,8.>/8.>/ mm) +&.>/ <steps _0.001 0.001 13
<./,|dd=. diffeqns&> >,8.>/8.>/ nn

9.0611054e5
pins, <($dd)#:(, ldd)i.<./,/dd

a 12 12
>ix{>,8.>/8.>/ nn

624455266 5.4145006 6,1418534
NB. And so on...

However, I had a method for real numbers that I liked but becameinterested in
the shape of the solution-space. To see this, I needed a wayto plot 3-dimensional
points.
Fortunately, Oleg Kobshenko provided a wayto dothis with his plot3d.ijs
contribution to the forum. The plots are somewhat interesting and there are a
numberof useful lessons to be learned from different aspects of solving the
system ofequations, butI intend to writethese uplater.

10 < Day Equality < 100  
Solutions to a |
24+ W2+ 2=(@-bb-che-a) © _ |
at distances"? between 10 and 100
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Regular Expression Classification Table
Weexplored a techniqueI’ve been using with good success: table-drivenfile
classification using regular expressions. This is a table consisting most essentially
of a column ofregular expressions and another column ofexecutable expressions.
Files sent to a central server during the day are processed bya routine that
classifies files according to which regular expression they match, then running the
corresponding expression onthefiles thus selected.

FTHOR=: ‘DESC’; ‘REGEX’; 'PGM’
NB.* FT: file-types: description, reg expression for name, program to run,
FT=: tablf2mat 0 : 0
VP funds manthty totals ACOPY OF RPT MAINSTAY YP NAV \(2\)\.XLS

(VPDIR, 'History\' )&moveF !sToSaveDateDir
VP daily positions AVP (CONS |MOD|MODGRO|GRO)[0~9]{6}\.CSY

moveVPH1dF lsTaDateDir
VP Trade orders *TRADE-VP(CONS |MOD]MODGRO{GRO)-[0-9](6}\.cSV

moveF lsToSaveDateDir
AAF positions “AA FUNDS POSITION REPORT [0-9]{2}\.£0-9]{2}\.[O-9]{4}\.XLS

movePosnsToDatedDir
YP Subscriptions/Redemptions ASUBREDVP 20[0-9}{6}\.CSV

move¥PSubRedToDatedDir
vP daily cash 4(57200/57210|57220/57230) [0-9]{1,2}-[0-9]{1,2}-[0-9]{2,4}
CASK.XLS moveV¥PCashFilesToDatedDir
AAF daily cash 4*(56580/56750/56760/56650) [0-9]{1,2}-[0-9]{1,2}-[0-9]{2,4}
CASH.XLS moveCashFilesToDatedDir
IncMgr daily cash 457524 CASH [0-9]{1,2}-[0-9}(1,2}~{[0-9]{2,4}.XLS

CIMFHOR; <IMF )&moveCashFilesToDateddir
IncMgr Accounts *(57522}57523157525|57526[57527) CASH [0-9]{1,2}-[0-9]{1,2}-
{0-9]{2,4%}.XLS (IMFHOR;<IMF)&moveCashFi lesToDatedDir
AAF daity positions “(CONS|MOD]MODGRO|GRO)[0-9]{6}\.CcSV

maveH|dF lsToDateDir
Trade order ATRADE-(CONS|MOD{MODGRO[GRO}\.XLS moveF IsToSaveDateDir
PACE performance PERFORMANCE ANALYSIS - ASSET ALLOCATION FUNDS*

moveF lsToSaveDateDir
Asset Manager collateral ASSET MANAGER [0-9]{2}-(0-9]{2}-[0-9]{2}.XLS

moveF lsToNameDateDir
Asset Manager collateral update “COLLATERAL UPDATED [0-9}{1,2}-[0-9]{1,2}-
(0-9]{2}.*\.XLS moveF lsToNameDateDir
AAF trades AAA FUNDS TRAN[S]?ACTION[S]?( REPORT) ?7£ \.}+#[0-9]{2}\.[0-
9I{2}\.[O-9I{4}\.XLS ('.';DODIR, ‘OId\' )movef lsToNameDateDir
Asset Manager daily cash 4(56525|56526[56527156528) CASH [0-9]{2}-[o-
9]{2}-[0-9]{2}.XLS moveF lsToNameDateDir
Recent trades in Income Manager “INCOME MANAGER TRADE LOG\.XLS

maveF lsToSaveDateDir)
Flargi_test_=: ‘Copy of Rpt Mainstay VP NAV
(2). x18"; 'VPModGro060222.csv¥'; ' TRADE-VPGRO-060215.CSV';'AA FUNDS POSITION
REPORT 05.24%.2006.XLS‘; 'SUBREOVP 20060524.CSV'; ‘57210 05-24-2005
CASH.x1s'3'56580 12-27-2005 CASH.x1s';'cons051223.csv';'TRADE-
CONS.XLS'; ‘Performance Analysis - Asset Allocation Funds - -
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98173243919528.CSV';'Asset Manager 12-23-05.xls‘3'Collateral Updated 12-27-
05.x1s's'AA FUNDS TRANSACTIONS .12.23.2005.x1s'3'56525 cash 12-27-
05.x1s'3'Income Manager trade tog.xls‘';'57524 CASH 01-23-06.x1s'3'57523 CASH
01-30-06.x1s'; 'NotRecogni zed‘; 'TRADE-CONSMOD. XLS’
FItestComplete_test_=: 3: 0

O FTtestComplete y. NB. if i=x., show details even if all tests
passed,

coinsert ‘base’
if. O=#y. do. y.=. FTargi end,
y.=. toupper&.>y.
reconfls=. _i~:({.@:,)8>(1("f FT) rxmatch&.>/y.
sumrecon=. +/reconfls
try. FTtest sumrecon;<reconfls

if. x. do. FTshowTests sumreconsreconflss<y, end.
catch, FTshowTests sumrecon;reconfis;<y.
end,

}
FTtest_test_=: 3: 0

‘sumrecon reconfls'=, y.
NB. Unrecognized test strings: FTargi_test_#~-.+./reconfls

assert. sumrecon *./ . e. 1 0 NB. No more than 1 regex/match
assert. t*./ . <1+/|:reconfls NB. All regexes tested once or more
assert. Of *./ . e.~ sumrecon NB. No duplicate classification
1

)
FTshowTests_test_=: 3: 0

‘sumrecon recanfls args'=. y.
ntre=, O=+/|:reconfls NB, Untested regexes
if. O<pl=. +/ntre do. pl=. (imspl)#'es*

smoutput 'Untested regex',pl,':*
smoutput >{(<" "),&.>mtre#i{1 FT

end.
retmi=. 1<+#/|:reconfls NS. Regexes tested more

than once
if. O<pl=. +/retm1 do. pl=. (1~:pl)#'es'

smoutput ‘Regex',pi,’ tested more than once:'
smoutput >(<' '),&.>retmidi{"t FT

end,
dupel=, -.0 1 e.~sumrecon NB. Duplicate classificationif. Ocnd=. +/dupel do.

smoutput 'Ouplicate classification’ ,(‘s'#~i~:nd),":'
for_dix. I, dupe! do.

smoutput FT#~dix{"1 reconfls
smoutput ‘'

end,
end.
if. O<pl=. +/O=sumrecon do. pl=. (1~:pl)#'s’ NB. Unclassified targets
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smoutput ‘Unclassified target string',pl,':'
smoutput >(<' *),&.>(G=sumrecon)#args

end.
)
metaTest_test_=: 0: 0
NB. Force duplicate classification:

FT=: FT,('Phony';'(57524/57525) CASH [0-9]{1,2}-[0-9]{4,2}-[0-
SU{2,4}.XL5's'")

FT=: FT,¢(‘Phony2’s'(56525/56526) CASH [0-9}{2}-[0-9]{2}-[0-9]{2}.XLS";'")
}

A most importantrestrictionis that each file be classified by only one of the
regular expressions; also, each expression should pick upa likelyfile. This quicklyhighlights the necessity of building the test suite alongside the code, a common
practice in “Extreme Programming”. However, as the test suite growsin
complexity,it, too, needs to be tested. This raises the question of how wetest the
tests. For instance, we needto be sure we'll pick up a duplicate classification butwe don’t wantto pollute our good table with deliberate errors. Dan had some
good suggestions on dynamically modifyingthe table to accomplish this.

Learning/Teaching Array Thinking
Wediscussed a problem from the “TopCoder” website involvingfinding the
longest prime-free intervals for a given rangeofpositive integers.

You are given an int A and anint B. Return the numberoffar from primes
numbers between A and B,inclusive. The numberN is considered far from
primesif there are no prime numbers between N-10 and N+10,inclusive, i.e.,
all numbers N-10, N-9,..., N-1, N, N+1, ..., N+9, N+10 are not prime.
- A will be between 10 and 100000, inclusive.
~ B will be between A and 100000, inclusive.
- (B - A) will be between 0 and 1000, inclusive.
Example: (3328,4100) returns 4
The far from primes numbers are 3480, 3750, 3978 and 4038.

See http://www.topcoder.com/stat?c=problem_statement&pm=6074&rd=9812 on the
original website for a fuller explanation (You will have to registerfirst).

qts''
2006 2 24 9 29 28.637

p: i031 p: 1.102357 14 19 17 19 23 29
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prms=. p: i. 2000p: 2000
17393

prms=, prms#~prms<: 10000
$prms

1229
difs=, 2-~/\prms
>./difs

36
prms=. prmsBtw 3328 4100
I, 20<difs=. 2-~/\prms

18 53 80 88
O 14/1, 20<difs=. 2-~/\prms

18 53 80 88
19 54 B1 89

prms{~O £+/I. 20<difs=. 2-~/\prms
3469 3739 3967 4027
3491 3761 3989 4049

-t+/prms{~O 14/1. 20<difss.
3480 3750 3978 4O38

prms=, prmsBtw 19240 19710

 

~/\prms

t+/<t-~/10 _104"(0 t)prms{~O 1+/I. 23<difs=. 2-~/\prms
$3

ffp
3: '+/_214+-~/prms{~0 1+/1, 22<2-~/\prms=. crnumvec y."

ffp=: 3: '4/<r-~/10 _104"(0 1)prms{~O 14/1, 22<2-~/\prms=. crnumvec y.'
ffp&.>3928 4100310 1000;19240 19710529659 24065397001 97691

totctectec tend
[ojo]53(19187]dade tandentint

ffps: 3: '+/<i-~/10 _104"(0 1)prms{~O 14/1. 21<2-~/\prms=. crnumvec y.'
FFp&.>3328 4100310 1000319240 19710323659 24065;97001 97691totctentoctont

1410153120189]
Bobatentenga d
 ffpz: 3: '+/<r-~/10 _104"(0 i)prms{~O 14/1. 21<2-~/\prms=. crnumvec y.'

ernumvec=: 3: ‘(<./y.),(>./y.),~prmsBtw (<./,>./}y.'

 

prmsBtw=: 3 o
ote (8. /,>./)¥.

a prnts. >. 1.29(t{y. oA. t{y.
. pt<ify. do. pt=. p: nt=. nt+100 end.prms=. pz i. nt

prms=. prms#~{prms>:0{y.)*.prms<si{y.

 

)
We compared the looping solutions presented with more array-oriented
approaches but were stymied to come up with anysort of general scalar-to-array
method. Muchof array-oriented thinking comesfrom a differentinitial approach
that mightjust require lots of practice.
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DISCOVER
APL/J/K are Top of the League

by Graham Parkhouse

WhenI mentioned to a friend that ] programmedin APL he informed me APL
wascurrently top of the league of programming languages, as found on
mathschallenge.net, under Project Euler. Thisis “a series of challenging
mathematical/computer programming problemsthat require more thanjust
mathernatical insights to solve.” The introductory message on the website
continues:

“Although mathematics will help youarrive at elegantandefficient methods, the
use of a computer and programmingskills will be required to solve most
problems. Please be warnedthatthe problems are challenging and you are
unlikely to make much progress if you have no knowledgeof programming,
Having said that,this is both the perfect environmentand opportunity to learn
new techniquesandrefine your programmingskills.”

The website is very userfriendly and the problems, which range from pretty easy
to very difficult, are all well conceived. Points are awarded for each problem
solved accordingto the difficulty of the problem and theserver will award you
these points when youkeyin the correct answer. Thetypical answer to a problem
is many digits long, so guessing is out of the question. And the server will block
your entries for a while if you have too manytries at once. Thereare currently 126
problems, each worth between 2 and 20 points, which are being tackled by 1372
active users. Active in this context means thoseof the 3125 registered users who
havesolved a problem within the last 180 days. A problem or twoare being
added every few weeks.
As I write the highest possible score of 1915 points is held by 21 people. Roger Hui
has 1895 points, so has a rating of 99%. Heis 20 points short because he hasn’t got
around to solving the mostrecent problem. Obviously thesestatistics areall
gradually changing with time. These figures are for the middle of August 2006. In
Augustlast year there were only 619 active users, showing a growth of more than
100%per year. There were then 102 problems.
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To becomea registered user you must provide a name, a password and an email
address. Thereis no charge. You mayalso nameyourpreferred programming
language. Your optionsare:

 

 

Noof Ave Noof Ave
users rating users rating

Pencil/Paper 62 6% ECMAScript 5 59%

APLIJ/K 29 46% Ada 3 15%

Assembler 7 38% PHP 24 11%
BASIC. 52 19% Maple 3 5%

CiC++ 347 19% LISP : 34 17%

C# 52] 17% + Spreadsheet 9 4% >
Delphi 52 31% Matlab : — 22 20%

Haskell 40] 26% Fortran : 2| 48%
Java 137 21% Tet 4 79%
Mathematica 28 34% Magma 1 45%

Perl 56 24% ML. 3 35%

Python 184 30% Smalitalk 3 29%

Ruby 62 15% Erlang 2 40%    
You mustbe very careful not to name APL/J/K as your preferred language when
youfirst register, because your score at this momentwill be zero and yourrating
will be 0%. Then, as soon as you solve a problem and becomean active user you
will have a detrimental effect on APL/J/K’sstatistics! You don’t have to declare a
preferred programming language: 159 of the 1372 active users have not declared a
preference.If you ever reach the stage where your rating is above APL/J/K’s
averagerating then you can edit your profile and declare your preference!
Comparatively few active users seem to have realised this. What is more, you can
deregister your preference andjoin the 159 others of unknown preference at any
time. Manyactive users,all those with less than the averagerating for their
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preferred language, could enhancethis averagerating by deregistering their
preference.
You can see from thetable that, of all the more popular languages, APL/J/K has
the highest average rating.Itis officially recognised by the website as “the
languageof choice for the highest scoring users.” Thereis a rule that before a
language can be considered for this honour it must haveat least 1%
representation,i.e. have at least 14 users. Those languages that do notqualify have
been shaded. So,as thetitle of this article proclaims, APL/J/Karetop of the
league according to Project Euler. Butis this a significant achievement? I think it
is. High scorers in Project Euler need to be bothintelligent and diligent. An
intelligent personis not going to be diligent with blunttools. There must be some
pleasurein the programmingif such a personis to spend so many hours without
pecuniary reward.
T registered on 9 July 2005 and solved the ten easiest problems onthe first day. 37
dayslater I had solved 77 problems and had rating of 70%. I was working hard.
Then I continued my normallife and now,a year later, 1 have solved 91 problems
but havea rating of only 66%. High scoring is a challenge and anyoneachieving it
is spending valuable time programming. Had APL been half as good myscore
would have been muchless than half as good.
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Review: Mathematica 5.2
by Ian Clark

Introduction
WhenI sent awayfor the free Mathematica trial disk, version 5.2 hadn’t yet been
released. Whenit came out ] upgraded mysystem. As a rank beginner addressing
other rank beginners where Mathematica is concerned,this is hardly a review of
5.2 so muchas a review of Mathematicaitself. But Mathematica needs no
promotion from me — its user base is huge andextensive,far beyond the
provenance of Mathematics, pure and applied, as a typical university department
understandsit. This article therefore is aimed at jobbing APLers like myself whose
exposure to Mathematica maybeslight.
I first came across Mathematica at an educational exhibition nearly 15 years ago.I
rememberthinking then that insofaras it was like APL - it was good,insofar as it
wasn’t ~ it was bad. And I was averseto typing: Plot[Sin[Exp[x]], {x, 0, 4}] ... as
any APLer might be who had been forced to use C/C++.
Howblinkered I was! Nobodycriticises Dreamweaver because HTMLis so ugly
to type. For the six monthsI’ve had Mathematica to play with,I’ve scarcely typed
a line of Mathematica languagelike the above. For nowadays the Mathematica
engine has a top end!
T ought to have known better, of course. In 1973 at the Peterlee scientific centre I
came across Salah Mandil and his symbolic differentiator. This was built on top of
a macro-processor, not unlike the C preprocessor. I was awed by the powerof the
technique. As a mathematician I should have been suspiciousof the Babbage
school of computing which saw a mathematical formula as the (unwieldy)
specification for a series of instructions to be performed in sequence on a numeric
accumulator. The symbolic differentiator never handled a mathematical variable
as a binary quantity atall — it certainly never performedfinite difference, in
circumstances fraught with roundingerrors, and pretended it was doingcalculus.
But I had been retreaded as a computer programmerandI’d somehowgotit into
my head thatthis was howit hadto be done.
I quickly got the idea and tried writing a symbolic Fourier analyser. Artificial
Intelligence wasthen all the rage, at least among thoseof us short on the natural
variety, and the idea appealed to me of applying a communications engineering
technique of lookingfor a signal-in-noise in a system which actually had symbols
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for whatit was looking for — in other words one that had “thoughts”. It never got
very far, but 1 saw no barriers that couldn’t have been overcomeif I‘d had the
timeto spendonit that Salah had doneon his differentiator. Glancingat the
publications produced by the Mathematica team,judging bythetitles aloneit
seems they’ve had the sameidea, and I look forward to getting hold of
Mathematica for keeps in order to wallow in their investigations.

Everything is an Expression
   

 

Eshertarere

 

Getting Stated) 2}Tour | Demas ; Loca.» Master'Indexult Functions Tha Mathematica Book” |   

  

  

 

 [Corteris cokers a] [ornate 5Frord bastion De ion i[Four at Mathematica *Mathemeticn The Meaning of Expressions:A Practical introduction ta 1 SpecialWays to begatPacts of Expressions.ww} Maniputeting Exprearions it[oevecnementenen od
  

 

 

2.1.1 Everything [s an Expression
Mathematica handles many different londa of things. mathematical formulas, bots and graphics, to nemo afew.Although they often lookverydiferent, Machemszhca representsal ofthees thngy ix one uruform way. Thay are all
expressions.
A pmiotypral sample aleMathumatica expresannis £[x,, 7]. You migh! use f[x, y) to represent a mathematical
function fG, y) The funchon ws named t, and it has two exguivents, x end ¥
‘You do rot always have to waite expression in the formJ[2, 7, ... J. For example, x + y is alzo an expression. Whenyou lype inx +y, Adathematica convertsit to tha standard form Pius[x, y]. Then, when 2 prints it out qgum, itresiasx+y
‘The same is tree of other “opersiors”, suchas + (Pover} and / (Divide) In fact, everything you type intonee iy treated ad on expression,ir 00%" a]     

 

Figure 1: The Help Browser, showing “Everythingis an expression”.
Note thetabs, which list the chief sources of information to learn about

Mathematica.
In Mathematica everything, buteverything, is an “expression”. And an expression
is a string of ASCII charactersto befiltered (you can see the C/Unix world view
coming throughstrongly here). An expression breaks downinto functioncalls,
like Sin[...] and Exp[...], andif at the end of the day you want the system to do
something more than simply spit out a string of characters you have whatused to
be called “semantic” functions (althoughI haven’t seen the term used in the
vendorsliterature) — functions like Plot{...] and Play|...], plus all the GUI furniture
you'll ever want. If you want the system to give you numbers, then at somestage
a semantic function like N[...] mustcut-in and start converting symbolic numerals
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to binary. Although oneofthe chief features of release 5.2 is full support for 64 bit
computing, ] imagine the binary stage is putoff as late as possible. Indeedif you
compute 1023” or 1000!, what comesoutis an extremely long integer, suggesting
to me thatit’s all done symbolically.
This contrasts strongly with the APL view of the world, where the whole time
you’re conscious of handling vectors of binary “num”elements.
It’s refreshing to meet a productagain with such a brutally logical backbone of
design - something that was much sought-after in the Sixties and exemplified by
systemslike LISP and Prolog. Who nowadays wouldthink to build a GUI on top
of a string processing engine and aim to represent every meaningful GUI event as
a semantic function processed by the engine? Certainly none of the
Mac/Windows-bemused design teams I’ve worked with over the last 20 years,
who thoughtit clever to chop your application up andstuff it into event handlers.
But if you go the Mathematica route to softwarearchitecture you're no longer
held hostage by your platform.
J recall many an experimental project which tried to encapsulate some classic APL
interpreter being broughtto its knees because the APL was built on the
assumption that the user had a “break”key to press at any given moment. Or that
the user was freely able to compose overstruck characters by multiple use of the
forward and backspacekey in any order which broughtthe golfball back over the
samespot. This is what I mean bygiving hostages to your platform. Having seen
countless man-hours wasted in porting heritage systemsacross five generations of
end-user interface, exemplified in APL by 0, 0M, GSV0, Owc/OWI and ONC 9,
forgive me for being edgy abouttheill-patrolled border between application and
user-interface.
Mathematica seems to have sidesteppedall that. It shows. I got the chance to put
its much vauntedportability to the test, shuttling work-in-progress between
Windowsand Mac.It was unbreakable. Microsoft please copy with Office.
Although,like getting to Tipperary,if they really wanted to do that, they wouldn’t
start from wherethey are now.

The Notebook (.NB)
The fundamental file format of Mathematica is the Notebook (.NB). It is common
to the whole range of Wolfram products: a notebook created with one product can
be used with another. There is no space here to do morethan briefly touch on a
few. For the whole rangesee the Wolfram Research website [3].
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Publicon [6], aimed at the problems of typesetting mathematical documents.
Moreelaborate palettes like Figure3, a library of templates for research papers,
handouts and any form of documentyou can think of, import/exportinto a range
of other formats. But Publicon does not evaluate expressions.
webMathematica[7], billed as a “one-stop solution for putting interesting science
on-line”. In passing let me note the existence of MathML, a proprietary HTML-
extension standard to embed formulae into a web-page, which Wolfram products
support.
If you drop a notebook onto MS Notepad you'll see thatit is nothing buta textfile
in Mathematica language (andin printable ASCII only). On the principle that
everything is an expression, a notebookconsists basically of the expression:
“Notebook{..]”, plus a lot of comments. Some of those commentsare cacheddata.
Someare helpful instructions on howto edit the file by hand, including how to
disable the cache (simply remove the comment: “(*CacheID: nnn*)”) andlet
Mathematica regenerate it. Mathematica usersare treated like grown-ups.
Whenyou import an item of miscellaneous data into Mathematica, such as a JPEG
or a WAV,it is cachedinside the notebook andis available even with
MathReader,withoutthe original JPEG or WAV needing to be accessible. You can
even append the notebookto an email (it is after all printable ASCII only) and
sendit to a colleague. The notebookitself shows the necessary instructions to strip
it off the email and useiteffectively.
Without the magic password, which is essentially what Wolfram Research sells to
you over the Web, Mathematica operatesin a crippled modecalled MathReader.
You can also download MathReaderforfree [1]. 1 recommendeverybody to do so.
With it you can view any notebookasit is meant to appear — this includes viewing
the plots and playing the sounds. You thus haveaccess to the whole knowledge-
base [2], which for me waslikea ticketto a first-class technicallibrary. I was
tempted to send myself back to university and learn the subject properly this time.
More importantly, for an APLer with timeto tinker, if you write an APL
workspace to construct a notebook, you get a free viewer with many of the
features of a web browser, able to portray mathematical notation. Plus hypertext
and a range of pretty notebook formats. Figure 2 shows myfavourite notebook
format(a pleasant pinky-brown), butthis is a matteroftaste. It is not however the
one used in examples below(the default) which is black/white only.
MathReaderallows you to change format according to a meagre repertoire, but
the notebook formats provided with Mathematica proper are much morevaried.
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Sample of writing. Alt-1

 

 

i,

Sample of writing. Alt 2 ly
Sample of writing. Alt 3 ] '

Sampleofwriting. Alt 4 ]

m Sample ofwriting. Alt $
» Sample ofwaiting, Ale6

Sample of writing. Alt 7 [Text]
Sample of writing. AILS (Commentary
Sample of writing. Kit 9 [Input]
NB: the balanced brackets (bb) } - and the heep t

(Repiloate these by: DownArrow;CtreL)Now cllok on a section mater (called..vhat?) to change Its styte,Notice how z succession of descending styles lice this gets nested!  aa wy
| ig[DEeda afey fy  

Figure 2: The various built-in paragraphstyles, displayed for one of the
many notebook formats. The template of a notebook can be changed
with a key-click, even whilst composition is underway. The “Alt n”

suffix shows which key-chordto hit to get the style in question.
The vendors seem to recognise thatit is possible, indeed easy, to write your own
notebook-processor and don’t put blocks in your way. They reckon of course that
they havealready written tools to do whatever you may fancy doing. Suffice to
say that I’ve abandoned my own little APL project to produce a mathematical
display for pupils to tweak in orderto dothingslike cross multiply, cancel out
and collect terms.
All theinstructional material, whether manuals or online help, comesin the form
of notebooks. Nothing better demonstrates the vendors’ confidence in their own
product, its flexibility and suitability as a vehicle for expository material. Which
APL vendor would have the chutzpah to ship all the online help, sample output
and instruction manuals as workspaces(or session-log dumps)? An extensive
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collection of notebooks comewith the free CD or the downloadable product
installer. See also [4].

Composing and Executing Expressions
You can write all your expressions in InputForm (as in Figure 10), which I
supposewasthe original way Mathematica was used. You can run the
Mathematica engine, the “kernel”, on its own and interact withit like APL. But the
top-end gives you better tools, notably a collection of palettes, the chief one being
Figure 3.
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Figure 3: Oneofthe palettes to help you composeclassic
mathematical expressions easily.

When you run Mathematica, the above palette appears, as does a windoid across
the top of the screen consisting of nothing but a menu (Figure 4). When using the
palette, the little squares (“holes” I suppose you could call them) in the symbolic
construct you've just pasted-in becomeaccessible using the tab-key. You can then
employ the whole ofthe palette to insert a nested formula. Thus, for an expression
with a complicated numerator and denominator you’d click the symbol on the
top-right, then tab to each hole in turn and compose a separate expression in each.
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You'll notice a matrix of four holes on the 6th row of symbols. You're notlimited
to 2x2 of course — further holes and rows can be added by pressing various key-
combinations.
Whenthe windoid of Figure 4 is showing, you can click through onto the desktop
to open any notebook. Or you can doit the boring old way and open theFile
menu. Mathematica providesan indexing service to locate all the notebooks on
your machine, assuming that you'll wantto keep yourlifetime’s workin extensive
libraries, but I didn’t examine this. (But it seems something that APL vendors
might usefully copy.)

  

neersBie Edit Cell Format Find Window Help
 

Figure 4: The Mathematica topbar.
When I launched Mathematica for the veryfirst time, I said to myself: “It’s an
APL...”, so I promptly typed 1+] and pressed Enter. Nothing happened! Good
start, I thought... but ] was being crass. That works with the kernel, but the user
metaphorfor a notebookis a word-processor. You just get a newline.
WhatI should have done waspress Shift+Enter! But by now I decided I didn’t
really know whatI wasdoing, so instead of thrashing around I took the Ten
Minute Tutorial - which Mathematica invites you to do in a hard-to-miss banner
whenit launches.I think this doesits job splendidly.It’s so effortless and simple-
stupid I suspect they spenta lot of time andeffort getting it right.
SeoMood x
teee
      

‘outpat, Ifyou press [Rae] on i141 own, youjust go to a new line. In the example below,

I
Tointeract with Mathemanca, type in your input, then press to get your

ii tha 4 indicates the operstion oftehing « power,
 nit}= 19450

I Galt |8669299049605954426644036200675212212900743262211018069,
459669001

i Ifyou pot on explint decimal point in your mput, thenMathamaticagives you an Ue= = 100% = 4 fe : . fz
Figure 5: The super-efficient “Ten-Minute Tutorial”: the best

introduction to Mathematicafor a rank beginner.
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Note that this Tutorial is nothing special in the wayof notebooks, but of a sort you
can easily write yourself. From Figure 5 you'll see (rather better than with theall-
blank default notebook format which you geton startup) that a notebook consists
ofa seriesof cells. Each cell can be a paragraph (or someother constructlike a link
or a bullet item), but the cell to focus on is a nested pair of input/outputcells. Bydefault youstart creating an inputcell. When you press Shift+Enter, it completes
the inputcell and calls the engineto create an outputcell just below it to hold
your answer: a number, an expression, or a plotted figure. You can range up and
down the notebookinserting, deleting and cloningcells in any order, and you can
re-execute existing cells - whereupon the outputcell recomputes.It seems a lot
moreorderly andflexible than a typical APL session, where you need a lot of
experience to mix active and passive text confidently, butit’s no more
cumbersomein use. Apart from rememberingto hit Shift+Enter, you can build up
a notebookasifit’s APL.

  
RUBSaereed ati earyMCR STIcn)§

ReDURSecortere]tta

 

‘: }) Here is some ordinary text, It canbe in eny fons, face, SIZE, Color, and sa on. You can have special characters ‘|
E such as A. as well as formulas such ss Saphy ats embedded intent

_Mathematioa takes it easy to setup tables and arrays,
Dates (a -8) (a+8) at. p?le-p oat (@-A) (a+0848) 

 

lawl sabia sai zi
Figure 6: From the Help Browser: “Tour”.

 

Let’s play...
Mathematica is an APL in the modernsenseof the word:an “array-processing,
language”. It happily applies its mathematical operations to data itemslike: z
whether or not z is a single number, list of numbers or a matrix. Below weassign
zasa list;

 

  

 

= 1, 2,3,4,5, 6, 5,4, 3, 2, 1}
\ (1, 2,3, 4, 5, 6, 5, 4, 3,2, 1} YW:

Figure 7: Inputtinga list of numbers by hand.
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Thisisa little bit artificial: a practical application will typically get its numbers
from somedata sourcelike a database, a TXT, an XLS, a WAV, a BMPor a range
of other formats.
Note the gubbinsin the right handside of the window.Thisdelineates the scope
of the inputand outputcells, and the cell which contains them both. Input and
outputcells often appearin different formats. The main formats used with a
notebook(there are manyothers)are:

1. TraditionalForm: the one you see in Mathematics textbooks. It happensto be
ambiguous(1 didn’t know that!) - so Mathematicaoffers you:

2. StandardForm: a two-dimensional notation resembling TraditionalForm,but
robust, unambiguousanda bit clunky-looking. You can composeit directly
using the palette, or with modified keystrokes (Ctrl+, Alt+,etc.) if you prefer
not to mouse around. Mathematica usesit by default for outputcells.

3. InputForm: what you can type-in asvisible keystrokes,if you’re so inclined.
There are quick waysof taking an output(or an input) cell and re-entering it as a
consecutive inputcell: a thing you're always wanting do in a mathematical
investigation, and you can switch a cell between forms by a simple keyclick.It’s
instructive to do so: it shows you how Mathematica handles a conventional-
looking expression internally.
To begin with I wondered if Mathematica keptall expressions in StandardForm
and simplylet the top-end reformatthecell appropriately. Howeverthe following
examples showthis is notso: the displayable data is kept in a form appropriate to
howitis displayed, the kernel being relied uponto do any required string
conversion when you changea cell’s format. Hereis the text of a notebook J
managed to whittle down to one(input) cell, expelling everything inessential:

Notebook [{
Cell [BoxData[

FormBox {
SuperscriptBox[

RowBox[{"(",RowBox ({SubseriptBox [StyleBox["x", "TI"], "2"], "=",
OverscriptBox[StyleBox["x", "TI"}, "“"l}], ")"}l, "2d,StandardForm)], Input")

i
and here is how Mathematica/MathReaderdisplaysit:
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fandardForm-onecel.nb

 

Figure 8: How Mathematica displays the one-cell hand-edited sample
notebook: StandardForm-onecell.nb

If you edit StandardForm-onecell.nb to change the word StandardForm to
TraditionalForm,this is what you get: a more graceful font worthy of the
Enlightenment from which modern Mathematics sprang:

Pupusa
(2-9 j =

   
Figure 9: How Mathematica displays the one-cell hand-edited sample

notebook: TraditionalForm-onecell.nb
Hereis an example of InputForm,a linearised notation which showsupin bold in
the notebook format we have selected:

(-b + Sart [b*2-4ac]) / (2a) /. fb 0, C41, a2)

Figure 10: An example of InputForm, as Mathematica displaysit.
(The connector: “/.” is to be read as: “such that’.

You type-in the right-arrow as “hash/greater-than”}
Note the way in which values are temporarily substituted for the
“mathematician’s”variables:a, b and c, viz. not by “assignment”(=) as was done
for z above. Thevariables only take these values for the scope of the expression
whilstit is being executed. Mathematica is more hard-linein its InputForm syntax
than APL, demanding commas between numbers, plus curly brackets round the
lot to denotea list (butit’s amazing whatcan belisted). Its strong C/C++ accent
betraysits background: “=” meaning assignment and “==” meaning “equals”, the
one concession to a programmer’s view of notation rather than an algebraist’s.
The difference is an important one. Variablesa, b, c, here are “mathematician’s”
variables whereasz is like an APL globalvar - a “programmer's”variable. The
formerare placeholders which take the same value throughoutan expression —
whateveryou, the mathematician, decide they should take. Thelatter isn’t - it can
take part in mathematically-absurd expressionslike: z=z+1. It’s really just a label
for a storage location.
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Mathematician’s variables behave themselves when yousave the notebook and
reload it later. A programmer's variable like z doesn’t — its value is not
remembered between saves! Apart from this onesillylittle pitfall, you can reload
a notebook and everything works- the plots re-plot, the soundsreplay, the
imported data isstill there - it restores to the exact state in which you savedit.
Betterstill: ] moved my notebook from a Windows machine to a Mac - and not
only did it look the same but everything worked the same — including the sounds!
I was most impressed.
But notthe “assigned”variables! They had to be re-evaluatedby re-executing the
last line which assigned them.Thisisn’t just sloppiness, or an uncharacteristic
oversight: it’s an exampleofthe rigorouslogical thinking that informs the design
of Mathematica throughout. You've got to imagine some nazi archangel up there
saying: “you want a programmer's variable? - you get a programmer'svariable! —
andif you don’tlikeit, try learning some Mathematics!”
Incidentally, I like the way Mathematica structures its error messages.A series of
Alert boxes would bejust plain maddening, so mostly you just hear a beep. At
your leisure you pull down the Help menuand select “Why the beep’...
Shift+Ctrl+H”.
I mustconfess that as soon as I saw that menuitem selected it, hoping to get
some idea how Mathematica structured its error information.I got the bald
message: “Mathematica hasn’t beeped yet!” I could feel that nazi archangel
frowning down on me,shaking its head in disappointment.(...50 why not grey-
out the menuitem?)
Nowthat we've assigneda value(alist of numbers)to z,let’s do something with
it:

2+2Pi
(Le 2x, 242m, 3427, 442m, S427,
642%, 542%, 442A, F42N, 242A, Lo 2)

HIs]
{7.28319, 8.28319, 9.28319, 10.2832, 11.2832,
12.2832, 11.2832, 10.2832, 9.26319, 8.28319, 7.28319}

Figure 11: Adding a quantity to list of quantities.
Thisillustrates nicely the fact that Mathematica processes an expression
symbolically until you forceit to substitute figures and evaluate an instanceof the
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expression. That’s quite different from a programming language in the Fortran
line-of-descent, which translates a formula into a sequenceof operations on
storage locations containing numerals.It’s a powerful approach, which neatly
sidesteps roundingerrorsin intermediate calculations.If you want decimal
numerals, you apply the NJ...] operator to the expression.
Note the use of “%” which standsfor the expression you’ve last been working on.
Or you can lift the whole expression for a new cell — let Mathematica doit,
because OutputFormisn’t necessarily appropriate to just copy/paste into an input
cell. But Mathematica will make the adjustments.
Next I thought I’d play about with the roots of a quadratic:

(-b + Sart [h*2-4ac]) / (2a)
-beVb'-4ac

ge
(-h+Sqrt[b*2-4ac])/ (2a) f. (b +0, c+ 1}
ra
a

 
 

(Ch +Sart[b*2-4ac]) / (2a) /. (b 40, c4 1, a4 2}
2
Ve
Expand[(ab ~ cd) *2+ (ads+be)*2]
abientcteatd’scta’
Sinplity[a? b? +b? o? +a? a? +e? a?]
(etacty ia dty
Factor [8]
(atacty ws aty

Figure 12: Investigating the roots of a quadratic equation.
Notice the powerful functions: Expand|[...], Simplify[...] and Factor]...] (the last two
giving the same answer here). Other powerful functions are Solvef...] and
Reduce[...}:
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Solve[x*2+2x+1+: 0}
{Xo -1},> -1F
Solve[x*5 -1:: 0]

{0041}, O69 =), Gr COM), Oe GF), O59 EDD)
Figure 13: Playing with quadratic and quintic equations

I tentatively tried to get Mathematica to solve Fermat's Last Theorem, but I
couldn’t pin it down with all the assumptionsit expected meto clarify. (I rather
think it was flannelling...! :)

 

   Solve{x*2+y*2 == 25/. (+ 3}]
{{y>-4}, fy 4)}
Solve[xA2+y42a2n42, (x, ¥, n}]
Selve::svare : Equations may now

give solutions fer all “solve" variables. More.

[heafavY
Reduce[x*2 + y*2 = n*2, {x, ¥, n}]

toy’ tine Vat oy
Reduce[x + y* =:n?, (x, y, n}, Integers]
(x | y ] n) © Integers «6 (x a o¥xtey? [(n= afxt +]

Reduce [x7 + y? == 25, (x, ¥}, Integers]

 

(c= 5 eh y= OD I] (X= Fee ym 3) |] (Ke = dey 3) [I
(xe 3467s =4) || Oe Seay = 4) || Gc = O4Gye 5) f]
(xs: O66y = 5) 1] Oks Seey ee -4) [| ( F6Gy4) UI
t=: aay = 3) EK = 4eey = 3) [] Ke Seey aBY

| Reduce [x*+y =n, (x, ¥, n}, Integers]  bag4WidAbtxe Integerses y e Integers sans x' sy"
i a
2 TetooaPE ac “fy

Figure 14: Playing with Diophantines
 
 

 
 

72



 

VECTOR Vol.22 No.4
 

Growingbolder, I thoughtI’d use the palette (Figure 3) instead of the boring old
keyboard. Unlike APL, Mathematica has a robustnotion ofinfinity — several in
fact. It happily sumsseries to infinity and integrates over an infinite range. Asit
oughtto, of course, (Amazing what you can do with symbolic processing...)

no
°
a
ComplexInfinity

Figure 15: To Infinity ~ and beyond!
.Yes, thatis infinity times infinity (which is infinity of course). You can multiply
variables, numbersor expressions by putting a space between them. And the
second inputcell is indeed infinity to the infinite power.
Nowfora bit of lightweightstatistics, I said to myself:

 

X= {11, 12, 33, 24, 45} j
{11, 12, 33, 24, 45) 5

Part::pspec : Part specification Kf42 iz neither an integer nor a lise of integers. More... q
Parei:papee ; Pare specification i iz neither an ineeger nex a List of integers. ore. y
Part::pspec : Part specification K49 is neither an invegex noz a lize of integers. More. q
Genezal::svoy : Turther output of Part::pspec will be suppressed duzing this calculation. Nore. q
Daa (-25+ (11, 12, 33, 24, 45} G1)?

-len

Figure 16; Tryingto talk statistics to Mathematica (without loading the
requisite pack).

It wasn’t clever to sum to n without saying whatn was. So the kernel groused at
me. Notice that its grouses have clickable “More...” to explain its reasoning. But it
still went on and did the bestit could.
However onething soon becameapparent. I had defined x as a simple series, but
that didn’t mean that Mathematica automatically knew what x-overbarand x,
were. I hadtotell it, which you dolike this (Figure 17). The construct “:=”is a
special case of a more general pattern-matchingfacility, enabling you to extend
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notation - or even design your own. Mathematica comeswith a collection of add-
ons called “packs”. These, like notebooks, are written as text files having the file
extension: “.M”instead of “.NB”, but like notebooksthey consist entirely of
Mathematica expressions. They are mostly “:=" lines, plus flag assignments.
Note thatthe first two lines of Figure 17 are not both needed. They simply show
equivalent ways of specifying what x-overbar is to mean.

OverBar [x_] :=Hean[x]
‘% t= Mean[x]

Nean[x]
25
Subseript[x_, i_]:=x[(iJ]
x{L21]
12

Xe
12

Figure 17: Extending the syntax which Mathematica recognisesin a
notebook.

Ofcourseall these standard notational definitions are done for you if you load the
statistics package.
Integration and differentiation are there, and very powerful they are too. ] used
the palette to input each expressions in StandardForm,then converted to
InputForm to show how Mathematica handlesthem as standard operations.

Inteygrate[1/x, x]

Log [x]
D[Log[x], x}
1
x

Figure 18: Elementary integration anddifferentiation.
By now I waseager to see somefunctionsplotted. Why start with something too
easy? So I gaveit the Topologist’s Sine Wave - guaranteed to break most people’s
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naive postulates about functions, and indeed about continua,limits, and so on,
with its bizarre behaviour in the neighbourhoodof zero. What would Plot{...]
makeofit? - 1 wondered.

Plot [Sinf{1/x], (x, 0, .2}] 

 

- Graphics -

Figure 19: The Topologist’s Sine Wave - blows the mind
of a non-topologist.

..well, Thad to say I was impressed. Thepixels perishedfirst — andit looks like
Mathematica approached to the very brink of the black-hole at zero and didn’t fall
in.
Nowfor something three-dimensional. How about an egg-box?

Plot[Cos[x] Sinfy], (x, 0, 4 Pi}, ty, 0, APi}tr

       
 

   
pePY ,

% iDRDRE

NG
     

we
“0aAYPpmYgilV

Figure 20: Plotting an egg-box.
One of Mathematica’sparty tricks is to treat a soundfile as a continuousfunction.
Oralternatively to treat a function(like the Riemann Zeta Function) as a sound to
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play (it sounds way-out, man!), Here is the author’s voice, supplying an error
signal for a well-known product(which exhibited a touchingfaith in its
customers’intelligence):

fool = Inport ["C: \\ADAYTUR\\SYSTER\ \fool. wav" ]

~ Sound -

Show{fooL]
 

 

  

 

  
+ Sound -
ListPlot [abs [Fourier[fool[[1, 1]]]], PlotJoined = True,

PlotRange — {{9, 5000}, R11});

2000 2000 9000 4990 5000

Figure 21: Signal analysis of the author uttering:
“Only a fool would do that!”

If you click the outputcell (or select menu: Cell/Play sound), it plays the sound.
(This works in MathReader too). Next I Fourier-analysed it. All this took a few
brief moments to compute.
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WhatI Didn’t Like
Myone big grouse ~ and it’s maybe something they can’t do a thing about — is that
MathReaderdoesnotallow the contentsofcells to be altered or re-executed in any
way — except to redraw plots and replay sounds. You need the fully-functioning
Mathematica to alter cells. Fair enough, you mightthink — but this simple fact
prevents you placing a working calculator in the public domain — one containing a
formula to which anybodycan set their own numbers.I know this might be
impossible to achieve with Mathematicaasit is constructed: because the boundary
between notebook composition and formula evaluation is such a hazy one. Even
to contemplate such a possibility betrays my Babbage wayofthinking - I’m
assuming thatthere is some sub-engine inside the Mathematica kernel which can
be disabled on its own, which substitutes values into variables and then mills the
formula through a 64 bit arithmetic accumulator. One single accumulator? — then
whataboutlists, what about vectors and matrices?
Istill can’t escape the feeling however that were Wolfram Research to crack this
problem andstill not give away the Crown Jewels, they could corner the market
in public domain calculators. They already have CalcCenter [5] — a step along the
way, and the webMathematica product[7] can be seen as directed towards this
issue. But to makeit possible for anyone owning a Mathematica licence to publish
a free working calculator would in my opinion have a tectonic effect on world
education and the use of higher mathematicsin all walksoflife. It could make
Excel as obsolete as the Abacus, which gives me, for one, a wicked senseofglee.
APLersare familiar with the problem asit concerns the Execute function. Can we
give the passengers plastic knives and forksto cut up their rubber chickens, but
notto slit the pilot’s throat? Or wouldit turn out to be easier to fund Wolfram
Research as a UN agencyandgive its products away free to the world?

Where Doesthis Leave APL?
Asa committed APLer(still) — 1 want to know why I shouldn’t abandon APL in
favour of Mathematicafor all purposes. | think it’s unworthy ofan intelligent
person to bury my headin the sandoverthis, or dismiss the problem by saying
“each to his own”. There are applications I could write easily in APL which I
wouldn't contemplate in Mathematica.Is this just because an old dog can’t be
taught new tricks? Mathematica has more in common with J than a “classic” APL,
insofar as the programmer's work is embodiedin a textfile, a direct descendantof
the humble session log of a 1960s interactive interpreter, rather than a black-hole
workspace, s0 whatI’m about to say applies even moretoJ.
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Is Mathematica really the way to go to express ourcreative thoughts — viz back to
a 17th century notation designed for parchmentinstead of forward to a twentieth-
century one designed for computers? Orto slantit differently: a widely
understood and internationally accepted notation, rather than a “starved palette”
of terminally overloaded nouns, verbs and adverbs which will only everreally be
understood by a few narrow specialists? For individuals and groupsthe issue may
boil down notto quality and fitness for purpose, butto culture, training,
background, job-protection, and ultimately elitism and even name-calling. This of
course applies to the language of Mathematicsitself every bit as much as to APL
or].
This is somethingI'd like to explore — and J invite others to explore — in a future
article. Whatis it about APL that gives me an edge over somebody armed with
Mathematica (or anyofits rivals, like MAPLE) when it comes to programming a
sophisticated application?

Conclusion
Well - it’s a Weapon of Maths Instruction! Send in the inspectors!
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[1] MathReader, free download: hitp:/fwww.wolfram.com/products/mathreader/
[2] Mathematica Information Center: http:/fibrary.wolfram.com/infocenter
[3] Wolfram Research: http:/Avww.wolfram.com
{4] Full documentation for Mathematica:http://documents.wolfram.com
[5] CalcCenter, calculators repository: http://documents.wolfram.com/ealccenter/
[6] Publicon:http:/Avww.wolfram.com/products/publicon/
[7] webMathematica: http:/founv.wolfram.com/products/webmathematica/

78



 

VECTOR ~ Vol.22 No.4
 

LEARN
Objects for APLers (Part 3 of 3)

by Morten Kromberg

Editors Note on Sections 1-8
Thefirst four chapters of the Introduction to Object Oriented Programming For APL
Programmers were published in Vector 22.1, and the next 4 in Vector 22.2. As
Dyalog Version 11 has matured though the pre-release phase, there have been
plenty of minor revisions, and somesignificant new capabilities introduced.
Please use the latest download of the full documentfrom the Dyalog website as
yourreference material for the earlier sections.
This series now concludeswith the final 4 chapters. These are fully in line with the
released version of the software, and norevisions are expected.

9. Deriving from Dyalog GUI Classes
In addition to the classes which you can write in APL, version 11.0 allows you to
work with:

- Dyalog GUI classes, including OLE Servers and and OLE Controls (ActiveX
components)

- Microsoft.Net classes
In version 11.0, these classes can be usedin exactly the same wayas instances of
classes which have been implemented in APL. Youcreate instances of them with
ONEW, and you can manipulate the public properties, methods and events which
they expose (but unlike APLclasses, you cannot see or modify the
implementation).
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For example:
MyForm+QNEW 'Form' (('Caption’ ‘Hello World')('Size'(10 10)))
XL+QINEW ‘OleClient’ (©'ClassName' 'Excel.Application’)
XL. ActiveWorkbook.Sheets[{c’Sheet2’].Index

2

Qusing+'’ a Set the .Net search path
now+System.OateTime.Parse ¢' 2006-06-06 06:06:06,666"!
unow. (Year Month Day Hour Minute Second Millisecond)

2006 6 666

Notethatthe class name for built-in GUIobjects is providedasa string rather than
as a reference to a namein the workspace. The aboveobjects wereall accessible in
version 10.1 of Dyalog APL,usingslightly different mechanisms (whicharestill
available in 11.0, in orderto allow existing applications to continue working). The
big differenceis that:

Indexing of default properties is supported (see the Sheets example above)
* Most importantly: you can write APL classes which derive from built-in and

external classes, which is whatthis chapteris about.
In version 11.0, it is not possible to create instances of OLEControlobjects using
NEW (or classes which derive from OLEControls). This limitation will belifted in
a subsequentrelease.

A Standard Dialog Box
Dyalog GUI Classes provide basic building blocks for GUI applications. Each
class, be it a Form, Button, List- or Combo-box, Edit, Grid, Treeview (etc.), is a
very general componentwith a large numberofproperties which can be used to
provide a variety of different behaviours depending on your application
requirements. In any given application, youarelikely to use certain behavioural
patterns frequently.If you write an APL class which uses a GUIclassasits base
class, you can create “custom controls” whichare easier to use in your particular
application context, than the original Dyalog classes.
Imagine that your companyhas a corporate standard for the appearanceof dialog
boxes:

Vy youare readingthis, the world apparently did not cometo an endasthe clock ticked past 6/6/6.
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* The form will have standard dialog box look (EdgeStyle Dialog, Border 2)
* Each form will have a “Quit” and a “Save” button in the bottom left corner

(“attached”to cornerif the form is resized).
* The form cannot be closed except by clicking on oneof these buttons
* The form Caption andits Size must always be provided when an instanceis

created.
Wecan create a suitable class which derives from ‘Form': (you can findthis class
in the workspace Deri vedGui in the OO4APL folder):

Class Dialog : ‘Form!
A

R
Rk

Implement Company Standard Dialog Form
Has ‘Save’ and ‘Quit' buttons at bottom left
Coord Pixel, Cannot be Closed except by pressing Quit or Save
Usage: ONEW Dialog (Caption Size FormProps)
Set Save.onSelect to take control of Save button behaviour

tField Public Save
tField Public Quit
Vv Create(cap size formprops)3z

tAccess Public
z+(‘Coord' ‘Pixel')(‘EdgeStyte' ‘Oialog'}('8order’ 2)
z+z,('Caption'cap)('Size'size),formprops
sImplements Constructor <:Base z
onClose+"1 a Disable Clase event
zr('Size'(22 100))('Attach'(4p'Bottom' 'Left‘))
Save+{]NEW'Button'(('Caption’ 'Save')

CPosn‘ ((Size[1]~90),10)),z)
Quit+{INEW'Button'(('Caption’ 'Quit')('Posn' ({Size{1]-30),120)),z)
Quit.onSelect+'doQuit'

v doQuit args
sAccess Public
Close

v

rEndCtass a Dialog

81



 

VECTOR Vol.22 No.4
 

Whichallows:
Fi+LINEW Dialog (‘Hello World' (50 250) 6)
f1.BCol+192 192 255 mR Pale Blue

peca

| Coser
fe uum

     
Note that the name of the GUI class is quoted when it is used as a baseclass, in the
same way as it would bein the argumentto ONEW. Apart from that, all the
principles we have discussed so far aboutthe use of the public membersof the
base class apply in the same wayasif the base class had been written in APL. For
example, we can set the BCo1 property to change the backgroundcolour.
In the class code, note that we can refer to the onC lose property of the form
directly in our constructor:It is a public property exposed by ourbase class and
thus immediately available to derived class code — and to anyuserofthe derived
class. Our doQu it function can call the Close methodof the form directly to
close the form. With the aboveclassin our arsenal, we canstart each dialog from a
slightly higher level than a raw Dyalog Form object.

A Labelled Edit Field
Onepattern whichis often repeated in applicationsis an edit field with an
attached label. It would be nice for application codeto be able to treat such a pair
as a unit, rather than have to position, size and track them separately. We can
achieve this with a class which derivesfrom the built-in Edit class and adds some
right-justified text just to theleft of the edit box:

:Class EditField : "Edit'
A An Edit field with an associated Label on the left
aR Usage exampte: DNEW EditField

('Price:' '10.5' (10 30) (6 50) (¢‘FieldType’ 'Numeric'))
:Field Private Label A Ref to a Text object
¥v Make(label text posn size editprops)

sAccess Public
rImplements Constructor :Base ('Text' text)

('Posn' posn)('Size’ size),editprops
Label+##.DNEW'Text'(('Text’ label) (‘Points'(posn+3 ~3))

('Halign' 2}) a Created in container (##)
v

sEndClass a EditField
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Of course, a moresophisticated implementation might have options for the
positioning and alignmentofthelabel, butthis classillustrates the principle.
Creating “company standard”dialog boxesfor data entry is now bit easier than
before:

f1+Q)NEW Dialog (‘Edit Contact’ (200 300) 6)
Fi.First+fi.QNewW Editfield (‘First name:‘ ‘' (10 60) (@ 100) 8)
fi.Last+f1.,0NEW EditField (‘Last name:' '' (38 60) (@ 100) 6)
fi.Address+f1.{INEW EditField ('Address:' ‘' (66 60) (90 230)

(<'Style' "Multi'))
Fi.(First Last Address).Text+'D..' ‘Duck’ (‘Box 555' ‘Ouckburg‘) 

 
[zeieeiecag
=e

itf]i. Address: Tox 555“|Dvckey

 
 

   

 

Our Dialog class exposes the Save button as a public field, so we can collect the
data by defining a function andassigning it to the Select event:

Vv Update(button event);form
{1] formebutton.## a Find the form
(2] ContactInforform. (First Last Address) .Text
3] form.Close

fi, Save.onSelect+'Update'

Finally, we could collect our notes, tidy up and put the whole thing up intoa little
Contact class with an Edit method:

:Class Contact
sFietd Public FirstName+''
:Field Public LastName+'’
tField Public Address+Opc’'
v Editsfia Uses #,Dialog and #.EditFieldAccess Publicf1+DNEW #.Dialog( ‘Edit Contact'(200 300)@)fi.Firsteft CNEW #.Editfield(’First name:' ''(10 60)(@ 100}@)fi.Last+fi.ONEW #.EditField('Last name:' ''(38 60)(@ 100)@)f1.Address+f1.QNEW #.EditField(‘Address:' ''(66 60)

(90 230)(c'Style’ ‘Multi'))
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fi.(First Last Address),Text+FirstName LastName Address
f1,Save.onSelect+'Update’
Oba‘ fi’

v Update(button event); farm
& Private method used by Edit as callback on Save button
form+buttan, ##
FirstName LastName Address+form.(First Last Address)}.Text
form.Close

v
sEndClass a Contact

We havenotcreated a constructorfor this class, so new instances will have the
values declaredatthe start of the class definition. Register your first three friends
as follows:

Friends+3tQNEW Contact
Friends.Edit

This pops us three modal dialog boxes in a row,one after the other - which is
hardly ideal. We'll improveon thatin the next chapter.

10. Interfaces
As we haveseen,a base class provides core functionality which otherclasses can
build upon. The core functionality is available from each derived class, unless the
derived class intentionally overrides all or part of it. This makes it possible for
programs which “know about”the base class behaviourto use most,if notall,
classes derived from the samebase.If necessary, a user of a derived class can cast
the instance to the baseclass using dyadic CLASS.Thefollowing expressionscall
the List method of Exce 1WorkBook via an instance of PlanBook.

w+QNEW PlanBook 'c:\temp\widgets.x1s'
(ExcelWorkBook OCLASS w).List 'c:\temp’

There are situations whereit is also useful for classes which do not derive from a
commonbase class to expose commonbehaviour — an interface. In the same way as
with classes which derive from a commonbaseclass, a program written to use a
particular interface should beable to use any class which implements the interface.
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For example, we can define an interface called iEdi table which requires an
object to be ableto:

* Paintitself inside a subform at a given location on a GUI Form andreturn a
reference to the subform which it createdforitself

* Pick up new valuesfor its properties when asked to do so
Wecan then write an editor which was able to edit any instance of any class which
supported this interface. By convention, the namesofinterfaces begin with a
lowercase i. Our iEdi table interface definition mightlooklike this:

tInterface iEditable
Vv SubForm+Paint (Container Pasition)
A Paint instance in Container at Posn, return ref to SubForm used
v

Vv Update
R Update properties of instance from Painted controls
v

v UnPaint
A Remove any references to resources created by Paint
v

tEndInterface A iEditable

Theinterface definition contains no code, which will leave many APL
programmers wondering whatit is for! In most other languages,an interface
definition would contain a little more: Declarations of the types ofall the
arguments and results. APL interface definitions can also include type
information,if we want to export them for other languages to use - see the final
sections on Microsoft.Net for more aboutthis. There are other reasons why an
interface definition is useful, which we will investigate in a moment.
Let us modify the Contacts class we created in the previous chapter, and replace
the existing Edit and Update methodswith an implementation of iEditable:

rClass EditableContact : iEditable
sField Public FirstName+''
tField Public LastName+'’
sField Public Address+Qpc''

A --- 1Editable implementation
sField Private idSubForm a ref to subform is stored
¥ {SubForm}+Paint(container position)

sSignature SubFormeitditable.Paint Container ,Position
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SubForm+idSubForm+container.DNEW ‘SubForm‘
(('Posn’ position) ('Size'(120 200))('BCol container .BCol))

SubForm.First+SubForm.QNEW #,€ditField
(First name:'FirstName(10 60)(@ 100))

SubForm.Last+SubForm.ONEW #.EditField
(‘Last mame: 'LastName(38 60)(6 100)6)

SubForm.Address+*SubFform.QNEW #.EditField(Address: 'Address(66 60)(48 130)(c'Style’ ‘Multi'))

¥v Update
:Signature tEditable. Update
FirstName LastName Address~idSubForm.(First Last Address) .Text

¥ UnPaint
sSignature ifditable.UnPaint
idSubForm+@

sEndClass a Contact

With this class defined, we can create a form and arrange our contacts on it. Note
that, in order to access the interface, we have to cast each instance of
EditableContact to i€ditabe, in the same way that we mightcastto a base
clase if we wanted to access that. This is in order to makeit possible for a class to
add an interface withoutthe risk of name conflicts between interface member
names and membersoftheclassitself:

contacts«3tINEW EditableContact
e_contacts+iEditable [ICLASS"contacts @ Cast each to iEditable
e_contacts[1}.On1 -3 A Each one exposes 3 methads

Paint UnPaint Update
fi+DNEW Dialog ("My Contacts’ (480 300) 6)
e_contacts({1].Paint f1 (0 0)
e_contacts{[2].Paint f1 (150 0)
e_contacts[3].Paint fi (300 0)
A ort econtacts {a.Paint fi w}"(0 0)(150 0)(300 0}
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Atthis point, pausetofill in the form:

 

 

 

 | Address: [Duckburg
 

Frstreme:
       

When weare ready, we run the update functions:
e_contacts.Update a Runs tEditable.Update on each instance
contacts. (FirstName LastName)

Donald Duck Dolly Duck Serooge McDuck

Wecouldalso have defined a function to do the update and connectedit to the
Save button:

upd+{e_contacts Update}
fi.Save,onSelect+'upd'

The reason we need an UnPaint method canbeillustrated by the following
sequence. Note that the form does not disappear when expunged.This is due to
the references(in the private fields called idSubForm)inside each contact:

Mex ‘f1'
e_contacts.UnPaint

Of course, if contacts and e_contacts werelocalto the function doing the
above work,or if we expunged these, the references wouldalso disappear.
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Avoiding NameConflicts
Throughthe ages, many APL developers have “independently discovered” the
need for somethinglike interfaces, and written code which (for example) checks
the class of the name ‘Paint’, andif the function is present deducesthat “the
interface is available”. However,this is dangerous: a class might have a method
called Paint which has nothing to do with “being i—di table”. Even if we are
rigorous and checkall the namesin the interface, there is a risk of confusion with
similarinterfaces. In addition to this: Whatit if our class already has a method
called Paint and we wantto add theinterface to it?
The important reason for having an interface definition is the avoidanceof these
nameconflicts between interfaces, or betweenan interface and names usedby the
class. In the EditableContact class, each ofthe interface functions has a
:Signature statement, for example:

¥v {SubForm}+Paint(container position)
~ stuff snipped .

:Signature SubForm*iEditable.Paint Container,Positian

Itis the name iEditable.Paint in the :Signature statement which declares
that the function implements the Paint method of the iEditable interface. The
nameof the actual functionis not actually used. It makes sense to use the same
nameastheinterface function, but if we needed to avoid nameconflicts we could
call it ie_Paint or foo — anything welike.

Conclusion
The chapteron interfaces concludes the introduction to object oriented concepts as
implemented in Dyalog APL version 11.0. The following chapters show how
object orientation can be used to integrate APL with other tools which inhabit the
Microsoft.Net Framework.

11. Using The Microsoft.Net Framework
Operating systemsare designed to hide the details of the machine hardware from
developers, making it possible to write applications without understanding the
details of how the chips which manage memory,disk, keyboard, screen and other
peripherals are controlled. As operating systems have evolved, they have tended
to provided ever higherlevels of abstraction. Environmentslike Microsoft.Net
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provide object-oriented encapsulations of everything from low level hardware
interfaces to high level GUI and Databases.
If you are running Dyalog APL on a machine where the Microsoft.Net Framework
is available, you have accessto a vast collection of tools for application building,
which are supplied by Microsoft. All of these classes, any classes you have
acquired from third parties, plus the classes you write yourself in a language
which supports .Net(Visual C#, Dyalog APL, and dozens ofother languages), can
be used in the same way as you would use the APLclasses described in the
preceding chapters.
All of the “.Net classes” mentioned above, whether they are something you have
written yourself or they were provided by Microsoft, residein files called
Assemblies. Microsoft has decided to reuse the extension “.DLL”for thesefiles, so
they have the sameextensionastraditional Dynamic Link Libraries. There can be
dozens, or hundreds of assemblies on your machine, so a mechanism is required
to namethe assemblies that an application wouldlike to use.
QUSING containsa list of assembly names(see the Dyalog APL documentation for
details). If one of the elementsis an empty vector, this is taken to mean the
Microsoft.Net Frameworkclasses contained in the assembly called mscorlib.dll.
This core library contains the most commonly used classes. To give an impression
of the typesof services provided by .Net, the remainder of this chapter will
explore a (very) small selection.

System.Environment
System.Environment is a class which contains a numberof useful shared
properties and methods which provide information about the platform on which
the application is running:

QUSING+'' a This is interpreted as QUSING+,c''
System.Environment Onl -2

CommandLine CurrentDirectory ExitCode HasShutdownStarted
MachineName NewLine OSVersion ProcessorCount StackTrace
SystemDirectory TickCount UserDomainName UserInteractive
UserName Version WorkingSet

se+System.Environment
se.(Version OSVersion MachineName)

2.0.50727.42 Microsoft Windows NT 5.1,.2600 Service Pack 2 GOLLUM
se.SpecialFolder.QNL-2

ApplicationData CommonApplicationData CommonProgramFiles Cookies
wate.
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se.(GetFolderPath Specialfolder.Programfiles)
C:\Program Files

se.(t{a (GetFolderPath SpecialFoldersw)}”SpecialFolder.[NL-2)
ApplicationData C:\Documents and Settings\mkrom.INSIGHT\...
CommonApplicationData C:\Documents and Settings\All] Users\...
mB tC.

Mavise.NewLine
43

Wecould have named the System namespacein TUSING. This would have
allowedus to leave the System prefix out of our references to classes:

QUSING+'System’ a Equivalent to QUSING+,c'System’
Environment Version

2.0.50727.42

The author's personal preferenceisstill to use the fully qualified names —I suspect
this may change asI (and therest of the APL community)start using these classes
more frequently, and start to recognize Environment as meaning
System.Environment. However: Note that APL will only search for .Netclassesif
the name which is used would give a VALUE ERRORin the APL workspace. The
use of so-called “namespaceprefixes” in MUSINGincreases the likelihood of a
nameconflict between your own namesandthose in an assembly which you are
trying to use (for example, Version is more likely to conflict with a name in the
workspace than is System.Version). We'll return to this topic in the next chapter.

System.Globalization.CultureInfo/DateTimeFormatInfo
The DateTimeFormatInfo class contains information aboutthe date and time
formats for a given culture. You can get hold of an instance of
DateTimeFormatInfo for the current culture, or for a specific one:

current+System,Globalization.CultureInfo.CurrentCul ture
current. (Name EnglishName)

da-DK Danish (Denmark)
dtf+current.DateTimeFormat
dtf#.On1 -2

AbbreviatedDayNames AbbreviatedMonthGenitiveNames
AbreviatedMonthNames AMDesignator Calendar CalendarWeekRule
CurrentInfo DateSeparator DayNames FirstDayOfWeek ..etc..

dtf.MonthNames
januar februar marts april maj juni juti august

dtf.FuliDateTimePattern
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dddd, dd MMMM yyyy HH:mmiss

dtf.GetShortestDayName'O 12345 6
sg ma ti on

dtf .NativeCalendarName
to fr le

Den gregorianske katender
A SO much valuable information!

de+(DNEW System. Globalization.CultureInfa(c'de-DE')).OateTimeFormat
de,DayNames

Sonntag Montag Dienstag Mittwoch DOonnerstag Freitag Samstag

de-DE means German as spoken(orrather, written...) in Germany.

System.DateTime and System.TimeSpan
DateTime and TimeSpan provide tools for working with timestamps, including
doing arithmetic on them:

O+may29+QINEW System.DateTime (2006 5 29)
29-05-2006 00:00:00

Q+aday-(new System.TimeSpan (24 0 0) a 24-hour timespan
£,00:00:00

O+may28+may29-aday
28-05-2006 00:00:00

4+\5p aday
1.00:00:00 2. 00:00:0G 3.00:00:00 4.00:00:00

(+\Spaday).Days
12445

nextweek+may28++\Sp aday
, [1.5 ]nextweek

29-05-2006 00

02-06-2006 00
nextweek

5 29 530 5

2:00:00
30-05-2006 OO:
31-05-2006 00:
01-06-2006 00:

2:00:00
+ (Month Day)

00:00
00:00
00:00

a1 61 62
nextweek>may29+aday

ooiid
(nextweek-System.DateTime.MinValue) Days

732459 732460 732461 732462 732463

System.10.Directorylnfo

5,00:00:00

The DirectoryInfo class contains methodsfor inspecting the contentsoffile system
folders:

91  



 

VECTOR Vol.22 No.4
 

temp+DNEW System.10.DirectoryInfo (¢'c:\temp')
temp.CreateSubdirectorye'subdir’

cs\temp\subdir
t(temp.GetOirectoriesc'*.*').(Name CreationTime)

OyalogWebSite 30-05-2006 i5: 4O
js 24-02-2006 2
subdir 12-06-2006 14: 4

(temp.GetDirectoriesc'subdir').Delete 1

   

files+temp.GetFilesc'ax.dws'
tfiles.(FullName CreationTime LastAccessTime)

cs\temp\a.OWs 18-01-2006 17:17:01 05-06-2006 21:57:06
c:\temp\ab.OWS 12-04-2006 15:54:36 05-06-2006 21:57:06
ci\temp\ado.DWS 17-06-2005 13:22:08 05-06-2006 21:57:06

»(1.5} OCLASS files([i]
System.1I0.FileInfa
System.I0.FileSystemInfo System.Runtime.Serialization,ISerializabte
System.MarshalByRefObject
System.Object

Thefinal result above showsthat each elementofthe result is an instance of
System.1OFilelnfo, which derives from System.1O.FileSystemInfo ,which
implementsthe interface System.RuntimeSerializationSerializable derives from
System.MarshalByRefObject. At the end of the day, everything derives from
System.Object.

System.10.FileInfo
As we haveseen above,the Getfiles method of DirectoryInfo returns instancesof
System.O.Filelnfo, whichis a companionclass for DirectoryInfo:

(a+files[1]).Onl -2
Attributes CreationTime CreationTimeUtc Directory DirectoryName

Exists Extension FuliName IsReadOnly lLastAccessTime
LastAccessTimeUte LastWriteTime LastWriteTimeUtc Length Name

a.{Name Exists IsReadOnly)
a.DWS 10

z+a.(CopyToc‘c:\temp\z. dws‘)
z.(FullName CreationTime)

er\temp\z.dws 14-06-2006 16:28:30
z.Detete

Summary
The above examples represent a very small subset of the classes provided by the
Microsoft.net framework.There are classes for handling web requests in HTTP
and FTP format, for compressingfiles, sending and receiving e-mail, GUI,
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databaseaccess, graphics andprinting, thelist is almost endless.It is our intention
that, following the release of version 11.0, Dyalog will produce sample codefor
many of the most useful classes, to demonstrate how applications written in
version 11.0 can tap into this vast resource.
In addition to providing the frameworkitself, the Net environment specifies
calling conventions which mean that classes implementedin all .Net languages —
including Dyalog APL version 11.0 — are fully interoperable. A class written in any
languagecan use, derive from, be called, and be used as a base class by any other
-Netlanguage. This allowsus to integrate APL with other languages and tools
moreeasily than ever before.

12. Using APL Classes from .Net
In the workspacecalled DotNet in the OO4APL folder, there is a class with two
“mathematical” methodsin it:

Jcopy DotNet
Dotnet saved .. etc ..

Maths.Round (of) 2
3.24

Maths.Fib 10
55

Thedefinition of the classis:
:Class Maths

Vv r+Round(n decimals);base
tAccess Public Shared
base+10*decimals
r+(L0.5+nxbase)tbase

v

fibonacci+{ aA Tail-recursive Fibonacci from ws “dfns"
a+0 1
w20:6pa,
(ita,e/a)9 wt

}
VreFibn

tAccess Public Shared
r+fibonacci n

v

:EndClass mR Math
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Wecan makethis class available to all Microsoft.Net applicationsif we copyit into
a workspace and subsequently export the workspaceas as .Net assembly. As a
service to users of typed languageslike C#, we probably wantto add type
declarations of the .Net types of the parameters andresults of the public methods
before wedo the export. This is notstrictly necessary, but withoutit all types will
default to System.Object. The result of this will be that most users haveto cast
data to or from System.Objectin orderto use it. Our assembly will be more
pleasantto use if we can declare everything using the simplest or closest .Nettype.
To makethe declarations, we mustfirst add a ‘Using statement whichallowsus to
find .Net data types(this is usually doneat the top ofthe class script):

Using System

Next, we must add oneline to each of our methods(a class containing these
declarations exists in the workspace DotNet under the name Maths X). Note that
dynamic functions can notbe used as public methodsin a class, but must be
“covered”bya traditional function which supports declarative statements.

Vv r+Round(n decimals);base
:Signature Double+Round Double N, Int32 Decimals

VreFibn
rSignature Double+Fib Int32 N

The first Signature declares that Round returnsa result of type Doubte
(which means a double-precision floating-point number), and takes two
parameters. Thefirst is a Doub 1 e whichis called N (most .Net developmenttools
will makethis namevisible to a developer using our class), and the second
parameteris a 32-bit integer called Decimals.
After adding the signatures, we are ready to exportour class:

Jetear
clear wsNS MyCorp
#,MyCorp

)csS MyCorp
#.MyCorp

Jeopy dotnet Maths
wdotnet saved Man Jun 19 14:01:18 2006

In the above example, we created a namespace MyCorp and copied Maths intoit.
This will export our class inside a Net namespace called MyCorp, so that the class
can be referred to as MyCorp.Maths. It is customary to embed classes within at
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least one level of namespaces — often two levels, typically a company name
followed by a product name — in order to organize classes in applications which
useclasses from a numberofdifferent sources.
Select File | Export from the session menu,select “Microsoft .Net Assembly”as the
file type and probably uncheck “Runtime Application”:

Create bound file
 

 

Desktop S)monttiy. ct  

 

 

S)MonthiyNote" 1] Siolarbook.clgy , Bdeerbook_oo.l
My Documenta |

[roca a Cs")Mexoach Net Assembly (5) 2
:

CBuntine appticaion
[rotation Mode Each host process has a singe workspace ™    

Whenyou press Save, the following text should appearin the Status window:
Metaeee
Elle Options
 Declared Assembly mucorpmathsDeclared Module mycorpmaths in File C:\apl_assus\mycorpmaths.dil

Declared Type HyCorp.MathsCompiling Hethod “Fib"
Parameter type “Int32" resolved to System. Int32
Result type “Double” resolved to Sustem.Double

Compiled Method "fib"
Compiling Methad “Round”Parameter type “Double” resolved to System.DoubleParameter type “Int32" resolved to System. Int32

Result type “Double” resolved to System.DoubleCompiled Hethod “Round”Emitted Type HyCorp.HathsEmitted Assembly to file “C:\apl_assyssmycorpmaths.d?1"
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The outputallowsus to check that the two methods Fib & Round were exported,
with the expected parameter and result types. We can now write a C# programme
whichuses our class, for example:

public class Test
{ static void Main{)

{ System.Console.Write ("Round (2/3,2} = ");
System. Console. WriteLine (MyCorp.Maths Round ({0.6666,2));
System.Console.Write("Fib(10) = ");
System. Console .WriteLine (MyCorp.Maths.Fib(10));

}}
The workspace DotNetin the OO4APLfolder contains a programme called CSC,
which can be used to call the C# compiler. If we save the above programmein a
file called c:\apl_assys\testmaths.cs (or copythefile by this name from the
OO4APLfolder), we can compile it by calling:

‘winexe’ CSC 'c:\apl_assys\testmaths’ ‘c:\ap]_assys\mycorpmaths.d11'
0 Microsoft (R) Visual C# .NET Compiler version 7.10.6001.4

for Microsoft (R) .NET Framework version 1.1,.4322
Copyright (C) Microsoft Corporation 2001-2002. All rights reserved

The left argument of 'winexe' instructs the C# compiler to build a Windows
Executable rather than an assembly. The right argumentcontains the nameof the
sourcefile (without the .cs extension), optionally followed by any assemblies
which it needs. The result is a file with the same nameasthe sourcefile, but with
an extension of .exe. Wecall it from APL using DICMD:

DCMD 'c:\apl_assys\testmaths.exe
Round(2/3,2) = 0,67
Fib(10) = 55

It is importantto note that our assembly (mycorpmaths.dll) can be used from
ANY language which can use Microsoft.Net. Thelist includes APL — see the web
pagehttp:/Avww.gotdotnet.com/teant/lang/. In fact, we can use the assembly from
APL,in the same way that we would use any other .Net assembly:

)elear
clear ws

Qusing+',c:\ap}_assys\mycorpmaths.d11'
MyCorp.Maths.Round (o1) 3

3.142
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13. Inheriting from a .Net Base Class
In the same waythatyou can inherit from one of the built-in Dyalog GUIclasses,
you can write a class which derives from a .Net base class. You can derive from
classes which you write yourself in a .Net language (including Dyalog APL ©),
classes purchased from a 3" party tool vendor, or from Microsoft.Net Framework
classes. Very many of the Framework classesare sealed for security and
performance reasons, which means that they can not be usedasbase classes, but
quite a few are intendedfor use as baseclasses.
Wewill now look at writing our ownclass in C#, as an optimization of our
fibonacci function. The Fibonacci series is generated using a recursive algorithm
which does a VERY small amountof processingfor each level of recursion. Even
thoughtail-recursive dynamic functionsare highly efficient, a compiled, strongly

| typed language like C# is goint to be able to execute this particular typeof
algorithm significantly faster than APL can doit.
If we build our Mathsclass on a base class written in C#, we can easily substitute
someof the methods by methodswritten in C#. For example, we can write the
following (ugly but fast) C# class:

using System;

namespace OO4APL
{ public class Maths

{ public static double Fib(int n)
{ double nl = 0, n2 = 1, r = 0;

int i=1;
while (icn)
{ ise; v= nl + na;

nl =n2; n2=47r; }
return n2;

}}
If we savethis codein file called fibonacci.cs (which can be copied from the
OO4APLfolder), and compile this class using our CSC function:

CSC ‘c:\apl_assys\fibonacci'
O Microsoft (R) Visual C# .NET Compiler version 7.10.6001.4

for Microsoft (R) .NET Framework version 1.1.4322
Copyright (C) Microsoft Corporation 2001-2002. All rights reserved.
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Wecan now write a new class Fas tMaths, which derives from OO4APL.Maths.
It contains the methods whicharestill written in APL, the rest will be inherited
from the base class:

:Class FastMaths : OO4APL.MathsUsing ,c:\apt_assys\fibonacei.d}
¥ r+Round(n decimals) ;base

rAccess Public Shared
base+10*decimals
r-(|0,54+nxbase)+base

v

tEndClass A Math

In version 11.0, a class which derives from a .Net class must be exported as a .Net
class before it can be used.This restriction maybe relaxed in a futurerelease.If
you wantto test the class quickly, without creating a .Net assemblyasa .dll, it is
sufficient to export the class to memory using the menuitem File | Export to
memory, after which it can be called:

FastMaths .Round(oi)3
3.142

FastMaths.Fib 10
55

The first method runs in APL, and the second in C#.

Conclusion
This concludesthe Introduction to Object Oriented Programming for APL
Programmers. If you wantto learn more,it is time to read the Release Notes and
the Language Reference for Version 11.0, both of which contain a number of
additional examples.
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J-ottings 48:
Perming and Combing

by Norman Thomson

No, not an accidentally misdirected submission to The Hair Stylist, but rather an
extension of one of Eugene McDonnell’s token reduction examples(see Vector
vol. 22 no.3) which involves generating systematiclists of permutations, where a
permutation of order n is to be understood asa list of integers 7.n in some order,
forexample 302144.

Permutation Lists
A permutationlistis a list of lists in which all of the |n possible permutations
occur once and once only. The mostinterestinglists of this kind are those in which
the ordering is in some way systematic, the most obvious beingthelexical order
which Eugenediscusses, and whichis readily obtainable using A.(Anagram
Index) as shown below.This orderingis also the result of Lehmer’salgorithm, so
L1ist can be taken to denote either lexical or Lehmer.

Llist=: i.@! A. i. NB. Lehmer/lexical listing

[sLlist 4
ooo0o0o00t1fit44122222233393349
£122330022393001133001122
2349122903 0214303014 1420201
32912143239020313010212010

(Note: In manyoftheillustrations which follow, transposition appears as the
leftmost verb in theJ line for the purpose of compactnessof display. In these
cases individual permutations should thusbe read as columnsreading from top to
bottom.)

Factorial Digit Bases
Eugenedefines a factorial digit base (that is, numberbase in the J sense) as:

fdb=,}:@(>:@4,@-) NB, factorial digit base
fdb &

432
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Eachdigit from 0 to n-1 has a unique representation in this base, as shown by:

fact=.fdb#:i.e!
[fact 4 NB. O to 23 as factorial digits

oooo0o0ortiiir11222222333333
ocidi22001i 220011220011 22
OoL1OsOL010101O19OL1OL10L OAL

A permutation can be transformedto correspondingfactorial digits by takingits
items from theleft and,for all but the last, recording the numberof smaller digits
which appear toits right:

nid=.+/@:({. > }.) NB. number of lesser digits
ptof=.}.\(nld,ptof@}.}@. (18<@#) NB. perm -> fact digits
ptof 3021

301
each=.&>
(sptof each <"1 Llist 4

oooo0o0o01ti111222222333333
ooLri22001122001122001122
OoLfoiaqior1dg0i1og1oiorianioidtroadl

Theinverse of ptof is also obtainable recursively, this time by joining each
factorial digit to the immediately prior permutationlist, copying anylesser digits
and adding oneto the others. To those who knowJ, this is probably described
more clearly in J than in English!

incgte=.J + <: NB. increment if gtr or eq, else copy
ftope.(, ~.)°({. . {. imegte ftop@}.) @. (1&<@#)

NB. fact digits -> perm
[:ftop each <"1 fact &

cooooortiit1ii222222333333
112233002233001133001122
2313142230302130301120201
323914213 2390203 13010212010

The above array demonstrates that ordering by factorial digits is equivalent to
lexical ordering.
Factorial digits used with ftop resembletheleft arguments of b. inasmuch as
each digit in the appropriate range represents a function. For example,a factorial
digit of integers descending to 1 suchas 3 2 1 representsrotate (| .), a string of
all 1s represents 1-shift, a string of 2s followed by a 0 represents 2-shift, a string of
3s followed by two 0s represents 3-shift, and so on.
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Other Systematic Orderings of Permutations
Another systematic ordering for permutationlists involves using a recursive
method to generate whatis known as the Tompkins-Paige ordering,first
published in 1960:

TPlist=.3 : 0

 

if.y.>i do,
fCisy.)|."4 each<(TPlists:y.),.<7y.

. r=.4 $0 end,
L:TPlist 4

o110221022012201103323333
1022012201103 333933011022
2201103393333 0110224102201
33393 339G011022102201220110

In the abovearray, focussing on how the3s are blended with repetitionsof the
next lower order permutationslist is the easiest way to see how the Tompkins-
Paige ordering is formed.In timeefficiency terms TPlist and Llist are broadly
similar.
There are obvious ways in which orderings such as Ll ist and TPlist canbe
used to generate further systematic orderings, for example

Another meansof generating systematic orderings is to use TPlist n asan
index to any oneofits component permutations, for example:

|:(TPlist 3){1 0 2TPlis
122
210
aodN

O
M

n
e
o

More generally, the component permutation can be randomised as in the
following tacit verb train:

rlist=.TPtist { 7@! { Llist NB. list based on random perm
jirlist &

2332003206023 0023321111114
32002400239 21114111233200
o0233211141111233200320024
fi1ii11233200320023002332
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Parity of Permutations
A basic property of permutations is that ofparity, which means the oddness or
evenness of the number of switches required to bring the permutation back to i.n
. This property is related to factorial digit representationsin the following way:

parity=.2&|@+/@ptof NB. rem((sum of fact digs),2)
parity each<"1 TPlist 9

oioai1at
parity each<"{ TPlist 4&

oLo1011 OL OL oortorariaiaio

Parity can also be obtained by considering the cycle form of a permutation as
given by C. which returnsa list of boxedlists (cycles) whose lengths are given by
#eachc.

C.t-.64 271305dotenn deen t ennnee
1214 1/6 017 5 3]batonadenntact

A cycle of even length has odd parity and a cycle of odd length has even parity so
#each C.t NB, cycle parities are EQ QE

1224

Parities combine accordingto the ‘not-equals’ rule, so in the above case the overall
parity is

par=.~:/@:-,@(28| )@(#each@c. ) NB, parity by cycles
par t0

Minimising Switches Between Adjacent Permutations
Forrlist 3, the permutationlist parity pattern is either O 1010%io0rti0
1.0 1 0 which meansthat parity alternates between successive permutations.
For rlist 4 the parity pattern is always oneof
O1dO01040110L10L10G001010S 101010

or

Pororadgioioiiriogororaoorioiai
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wherein both cases, there are some consecutive permutations with the sameparity. In programs which loop extensively through permutations computedinadvance,theefficiency gained by minimising the changes between successive
permutations can sometimes be worth considering. In 1963 S.M.Johnson of theRAND Corporation showed how to achieve such an ordering. A recursive
techniqueis based on taking a single permutation at the next lower level, andcreating n+1 further permutationsby inserting n intoall possible gapsstartingeither from the rightor theleft :

wo
oo

O
m
e

he
on

NY
Nw

eo
0u

mo
m a

wo
Ra
me
e

wr
nn

In array terms, the incomingvaluen is stitched to a skewed array of multiple
copies of each of the next lower order permutations followed bya reverse skew
whichbrings n onto the diagonal:

 

1.@-@# |.&> <"1 NB. right skew
-@# 1.8> <1 NB. left skew

 

~ {,~ 25 )O# NB. multiple copies
skew@(rskew@mcopy@[ ,. ]) NB. start inserts from right

irskew@(Iskew@mcopy@[ ,. J) NB. start inserts from left

 

Now choose between rightandleft on the basis of parity:
ag=.agragl@.(parity@[) NB. all gaps (right or left)

and finally bring everything together in
Jlists:3 2:0
if.y da,

r=.,/(<"t Jlist <:y.)Jag each <:y,
else. r=.0 1,:1 0 end.)

 

 

I:Jlist 4
0003300022233 22211133111
149003220032231122311300
23412231f13001130032200432
a222241339141000330002223

This ordering not only involves just one switch between consecutive
permutations, but additionallyall such switches are between immediately
neighbouring elements. However, the time to compute a Jlist is orders ofmagnitude greater than that required fora Tplist oranLlist,and soas,
noted above, this method only pays off whenthere is a considerable amountoflooping through pre-computed permutationlists.
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Combinations and Permutations of r from n
To find ordered permutations of r items from n, make every possible selection
(that is combination) of r elements from i .n , and then transform each of these
into

a

list of its |r possible permutations using any of the permutationlist
methods. Obtaining systematic combinationlists is not quite as tidy a matter as
finding permutation lists. One possible techniqueis to express i.n as binary
numbersand select those whose digit sum is r :

4.@:(284)@] NB. integers from 0 to 24m -1
NB. binary nos from 0 to 24n -1

mark=,].@((= +/"{@bins) # cnas) { bins
NB. marks for bins with digitsum = x.

combs=.mark #"4 +.@] N8. transform marks to combinations
[3:2 combs 4&

   

Nowobtain a permutationlist appropriate to every combination:
perm=.,/@(<@TPtist@[ {&> <"1@combs) NB. ¢ fromn
1:2 perm 4

o1L102031214323
4020302139132

An Alternative Method of Obtaining Combinationsof r from n
The following technique is another wayof obtaining the defining binary array. mk
is mark with its component binary numberlists in a different order. The method
is based on thefact that the combinations of r from

n

consistofall the
combinations ofr from n-1, together with n addedto all the combinations of r-1
out of n-1. In binary numberterms:

rmk nis (rmk (n-1) stitched with 0) joined to ( (r-1) mk (n-1)stitched with 1)
For largish values the double recursion makes this methodless appealing without
adaptations which could obscure the fundamental principle. The double recursion
also leads to the two stopping values embodiedin thefirst twolines:

mk=.4 : 0
if. « do.
if. x.e do.r=.=i.y. return. end.
r=.((x. mk<ty.),.0),((<ix. mk<zy. sof
)

    

 

(i,y.)$4 return. end.
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coms=,mk #"f 1.@]
1:4 coms 6

aooogooiaoo0o0itoonvi1a12
1142211221223433
223939323394 44H aN
34444 5555555555

... and Finally a Bang !!
Anyone whohasdelved into such matters must know the phrase ‘combinatorial
explosion’ which describes how soon space and time boundaries are exceeded for
even quite modest values of the parameters. This article has outlined the basic
arithmetic of permutations and combinationsen masse for whose exposition J is
particularly suitable. Skilful tinkering and useofparallel processing can extend
these boundaries, usually at an understandable loss of someclarity — that’s where
programming ingenuity kicksin ...
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PROFIT
Integer Apollonian Circle Packingsin J

by Cliff Reiter (reiterc@lafayette.edu)

Introduction
Inrecent years there has been an explosion in interest in packing of special
tangentcircles into circles. Whenthree circles are tangent to each other in pairs,
there are twocircles that are tangent to those three (wherelines may be thought of
as circles of infinite radius). When a packingofcircles includes those two tangent
circles for every triple of tangentcircles, the packingis called Apollonian. These
tangentcircles are also related to one anothervia a notion ofcircle inversion
which goes back centuries, but the explosion of interest in Apollonian packings has
occurred because of the beauty of the configurations and therich structure that
these configurations haverecently been found to satisfy. We have nointention of
attemptingto recounttherich history or theory of these structures, but we do
wantto provide readers with enough backgroundsothat they could run someJ
experiments and see some of the beauty. Readers interested in further exposition
on the recent developments and the underlying mathematics may wantto start
with [1]. Some of the beautiful recent results may be found in [2-6].

Descartes Configurations Give Others
Figure 1 shows an example ofa basic configuration offourcircles where each
circle is tangentto the other three. This is knownas a Descartes configuration. The
curvatureofa circle is the reciprocal of the radius and we have labelled those
circles in the figure with their curvatures.If the curvatures are denoted b,, b,, b,,
and b,, then the Descartes Circle Theorem says that
Bp + bp + be + bE =5 +b, +b, +b,).
Soddy published a poem recordinghis discovery of the theorem [9]. *

106  



VECTOR Vol.22 No.4
 

Wecheckthe theorem for the configuration in the figure as follows.

 
Figure 1. A Descartes configuration with curvatures 3, 6, 7, and 34.

bs=:3 6 7 34
+/aibs

1250stast/bs
1250

If one curvature in the theorem is viewed as an unknown,say 6,, then the
quadratic formula can be used on the Descartes Circle Theorem to find the fourth
curvature from the other three, but there are two possibilities that arise from the
quadratic formula. One recovers the curvature we had, 6,, and a new one
appears. The new curvature 4, may be expressed in termsof the original 4
curvatures as bj = 2b, + 2b, + 2b, -b,
Notice thatif the original curvatures were integer, then the new curvature also
will be integer. For the example above, we see

222 _14/.* bs2
The negative radius may seem strangeatfirst glance, but it correspondsto the fact
that the tangencies are interior to that circle. Figure 2 showsthe configuration that
occurs with -2, 3, 6 and 7 as the curvatures.
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Figure 2. A Descartes configuration with curvatures-2, 3, 6, and 7.
The interchange of the curvature 34 and -2 curvaturecircles can be described
geometrically in termsof circle inversions. However, for us, the main pointis that
by varying which curvatureis replaced, many Descartes curvaturelists can be
produced from aninitial one. Of course, we have not said anything aboutthe
centres ofthe circle andit takes bit of work with the law ofcosinesto realize a
configuration by brute force from thelist of curvatures. However,it turns out that
if z,, z,, z;,and z, are complex numbers representing the centresof thecircles,
then Lagarias, Mallows and Wilks [6] showedthat the productof the centres with
the curvaturessatisfies the sameidentity as the curvatures. This is known as the
complex Descartes circle theorem.

2 1 2(bz) + (azn)? + (Daza)? + (Baza)? = 5 (by21 + Bada + Dyes + Baza)
The quadratic formula again applies, and the centre correspondingto the new
circle, z{, can be found from the following.
biz, = 26,2, + 2b,z, + 2b,2, — 8,2,
For example, this can be checkedfor the configuration in Figure 2.
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bz_2 0
3 0.166667
6 _0,333333
7 _0.2142865_0.285714

a/ere/"1 bz2.556
amrait/*/"1 bz2.556

It might seem natural to work with Descartes configurations bylisting the
curvatures and centres. However, the computations are uniform and can be done

' by matrix multiplication if we act on the curvature and the product of the
curvature and centre which may be viewedas a pair of coordinates, rather than a
complex number (these are curvature-centre coordinates). Moreover, round-offis

‘ something of a (persistent) problem, so weuse exact rational representations.
Below br gives the curvature-centre coordinates in rational form. The matrix $1
producesan exchangeofthe type discussed, but distinguishing thefirst curvature
rather than the last. Thus, the circle with curvature-2 from Figure2 is replaced

| with the circle of curvature 34 in Figure 1.

br2 0 0
3 ir2 0
6 2 07 _3r2 _2

Si1222
ai 0a0
oqa1i0
qaai

Si +/ . * br
34 6 _4
3 4ir2 06 _2 0
7 _3r2 _2

If we apply $1 again, we return to the original configuration br. However, we can
use analogous matrices $2, $3, $4 to modify other coordinates, leadingto infinite
chains of related Descartes configurations.
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St #/ . * Si 4/ . * br_2 o 0
3 ir2 06 2 07 _3r2 _2

$2 +/ . * br2 0 019 _15r2 _46 2.07 _3r2 _2
In practice, we will put the Descartes configurations into a standard order so that
we can avoid configurations that have already been checked and wewill not
pursuefurther variants when the sum of the curvatures is more than 2000. We
define an array SS that containsall four transforming matrices. We then
implementa function, more_desc,that takes twolists as its argument: a “done
list of configurations and those remaining “todo”. Theresultis likewise a pair of
“done” and “todo”lists created by applyingall possible transformations, via $$,
to the “todo”list and organizingthe results. If we apply the function untilit
converges, we see several thousand Descartes configurations are produced from
br (in less than a minute).

a“

 

<"2 SS
ui 222/14 00 0/10 Oo/100 0
0400/2 122/01 Qojoia Qa
0010/0 010/22 12/001 0
o001/0 001)00 01/222 _1      
L=:+/@:{.@:]:"2

more_desc=:d : 0
"done todo's,y
smoutput #todo
k=.20002L todo
$mO0=.(/:~)"2,/SS8( +/ . *)"2 k#todo

 

 

done=.~.done,todo
todo=.~.m0~.done
done; todo)
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md=:more_desc’:_ (4.0 4 3)3,:br
tk
12
36
108
324
804
1203
1059
651

6
3
Oo

$&.> md
 

5276 4 3/0 4 3    
From thelist of Descartes configurations wefind and orderthecircles with
curvatureless than 2000, This results in about three thousandcircles.

$d=:/:~~.,/;md
5279 3

#d=:d#~2000°{."1 d
3035

Oncethe circles have been converted back to a more usual centre-radius format,
J's graphicsfacilities may be used to draw the circles. We drew thecircles using
utilities derived from the dwin2.ijs script associated with the text Fractals,
Visualization andJ, 2nd edition [7]. A stand alone script that contains the drawing
functions we used maybe obtained from [8] and used to create these Apollonian
packings. The default palette in that script uses 15 colours and selects the colour
according to the residue of the curvature modulo 15.
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Figure 3 showsthe result of the plotting those thousandsofcircles.

 

Figure 3. Apollonian packing with curvatures-2, 3, 6, 7.
Figure 4 Illustrates an Apollonian configuration based upon curvatures -8, 13, 21
and 24 and Figure 5 showsone with -1, 2, 2, and3,
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Figure 4. Apollonian packing with curvatures-8, 13, 21, 28.

 Figure 5. Apollonian packing with curvatures-1, 2, 2, 3.
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A Special Configuration
There is a special configuration with curvatures0, 0, 1, 1. The curvatureof 0
correspondsto a straightline (a circle with infinite radius) and these lines are
tangentto twocircles of radius 1 (and each otheratinfinity) in an initial Descartes
configuration.If we use 0 for the curvature and a unit vector perpendicular to the
line in the positions for the curvature times the centre, then we will obtain an
initial configuration that allows matrix multiplication to correspond to Descartes
swapping.

r0011=: 01,0 40,1 01,:1 0 _1x

mr
Ro
OA
OS]4100rR

oO
o

$2 +/ . * r004t

RR
FO

oo
wR
K

mm
Oo

However, wealso need to modify more_desc tolimit the range of imaginary
coordinatessince this configuration is unbounded and hasinfinitely many
repetitions ofthecircles of curvature 1. Figure 6 showsthis configuration with
three of the repetitionsvisible.

Figure 6.
3 Apollonian packing with

curvatures 0,0,1,1. 114  
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Initial Configurations
Wehaveseen that obtaining the packing from a single Descartes configurationis
possible once the details of the initial configuration are known.There is a theory
that allows for canonical minimal Descartes configurations of curvatures, called
root quadruples, to be identified. These configurations may be foundby solving a
simple Diophantine equation with some inequalities holding[1]. In particular,
(a,b, c,d) is a root quadruple if x+m? =dd, where x<0<S2m<d,<Sd, anda=x,
bed,-x,c=d,-x,and d=~2m+d,+d,-x. For example, if x =—7, then we can
look for other suitable parameters.

<@q:"O(ermeri 4) terxat7
 

77/2 5 5/83)2 29      
So, for example seeingthe relatively large factors of 5 and 10 available in the
second box, we could take x =-7, m=1, d,=5,and d, =10 giving
(a,b,c, d) = (—7,12,17,20). We can obtain the rational curvature-centre coordinates we
have used for Descartes configurations using function to_rcf defined in the
script ac3.ijs in order to obtain an initial configuration.

to_ref _7 12 17 207 0” 012 5r7 017 _48r35  2r520 _33ra5 _8r5
Theresulting Apollonian packing may be viewedat[8]. The simplicity of the
process for swapping Descartes configurations via matrix multiplication allowsus
to explore and see some of the wondersof integer Apollonian packingsofcircles.
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The Supposed Descent into Chaos
of the Logistic Equation

Xn=kl ~ Xn)where is less than or equal to 4 andx is between 0 and 1
by Sylvia Camacho

Foreword
Anypublication which includes a discussion of chaos theory is almost certain to
include, as a simple introductionto its concepts, a description of the logistic
equation.In 1987 James Gleick [1] wrote an enthusiastic history which credits
James Yorke with giving the field its namein his 1975 paper Period Three Implies
Chaos. Howeverit was a physicist turned biologist, Robert May [2], who devoted
his timeto a close investigation of the behaviour of the equation.It is not possible
to appreciate why they found the output of the equation so intriguing without
somesort of pictorial representation and when they started, computer graphics
were not easy to access but nowadays the necessary software is cheap and
common. As a modest desktop computer makes it an easy matter to reproduce the
graphs whichare so regularly usedtoillustrate logistic chaos, it oughtto be a
well-trodden, and by nowarid, ground in which to sow seeds of doubt.
Nevertheless Gérard Langlet planted someteasing questions during the 1990s in a
few notvery well knownjournals. Here, for example, is what he says in Vector
11/2of 1994 [3 p83]:

The True Origin of Chaosfor Iterated Applications
Successiveiterationsof the logistic equation are ALWAYS computed... with
computers.
In all computers, precision is limited. (on paper, with slide rule or a calculator,
precision is also limited.)
... with the usual IEEE standard, only 64bits are available to code:

a) the sign of the constant(1 bit)
b) the exponent(11 bits, hence the maximum value 10because 308 is 2”

(i.e. 1024) divided by Log,10, then floored - roundedto theinferior integer
knowingthat onebitis also reserved for the sign of the exponent)

c) the mantissa in 52 bits.
One mayconsider that “proofs of chaotic behaviour”, based on iterated formulas
or numeric integration should notbe accepted as scientific results, unless the
authors can provethattheir calculations have been performedat least with BtN
bits for the mantissaof the floating point representation, given B as the number
of necessary bits for the “accurate” binary encodingoftheinitial value(s), and N
as the numberofperformed iterations:
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In issue 11/4 ofthe same journal Donald McIntyre[4] relates the embarrassing
story of an attempt to demonstrate the computation of 1 using Archimedes
iteration for calculating the periphery of an inscribed polygon ofincreasingly
manysides. The computer continued to produce moreaccurate estimates until it
reached 3.14159 but the following eleveniterations fluctuated erratically untilit
halted at zero. McIntyrecalls this cautionary tale, The Perils of Subtraction, and
repeats Langlet’s warning aboutthelimitations of computer architecture. In
consequenceofthis limited precision, Langlet advises that one should be very
cautious aboutanyresults after the 51”iteration. His paper is a demonstration of
the anomalies generated by a mind-set which looks for the characteristics of
continuous functions despite using fundamentally discrete data, procedures and
calculating equipment.
Historically the logistic equation was connected with Malthus’ population studies
and thus adopted the methodsofstatistics and probability. In these disciplines
proportions of populations are normalised to be within the interval zero to one.
Theoretically this allows infinite discrimination for infinite populations but in
practice limits will be set by the calculation techniques used and mathematicians
are notoriously uninformed about computerscience. So, in orderto geta feel for
the equation,it is instructive to run it and look at some real computer output.

This is the ] code used for the plots in the examples below.
g=: 19: ‘x.*y.at-y.' NB. the basic logistic equation

at 4g *: (1.100)0.751 NB. as run for k=4,x=0.751
t s(19G17 “ts x.sy.etcy.)' NB. rounded

rnd *@i.100)0.751 N@. run for rounded example
rust 430: '(CLOA17) =x. ny.edvy.)Z10%17' NB. truncated

ne: 4&tru *:(1.100)0.751 NB. run for truncated example’’
‘int=: 13 2 '<.(x.*y.*100-y.)%100° NB, integer for pop 100
ns: 2.48int *:(4. 100) 1 NB. integer simulation k=2.4, x=1i
i +43 3 '<.(x.*y.*1000-y.)%1000' NB. amend for diff. pops

 

  

   

note that the J argumentx. is k of the logistic equation and J argumenty.is x of
the logistic equation.
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APLIWINcode generating the samplesof values in the text below.
 

 

 
Vrunl[QOlV Vrun2 (OV

¥Vorek runl n;m Voxr+k run2 n;m
(1] rn i] rn
{2] rer, nekxnx1l-n [2] mekxnxi-n
[3] >(100=Pr) t0 (3] rer,nea 19 17 tm
(4] 2 [4] +(100=Pr) +0

v (5] 72
v

Yrun3 (D)V Vrunint (O19
¥Vorek run3 nim vVoxr+k runint vec;m;n;pop;Hio

({1] ren {1] Dio+0
[2] mel (10*17)xkxnx1-n [2] rem+vec[0} © pop+vec(1]
(3) rer,nemt10*17 [3] m+kxmxpop-—m
[4] >(100=Pr) 10 {4] rer,m-Lm+pop
[5] 72 [5] +(pop=Pr)} 10

v (6] 3
v   

 
Joey Tuttle pointed outthat if you represent the variables as ratios, j calculates
exact results -- e.g. for the case of K=2 and x=0.75 ie. 3r4

2&g *: (4.10) 3rh
3r4 3r@ 15r32 255r512 65535r131072 4294967295r8589934592
18446744073709551615r36893488147419103232
340282366920938463463374607431768211455r680564733841 8769269267492 14869536422
912
11579208923731 61954235 7098500868 790785326998466564056409945 75840079131 296499
3...

and wenton to say, “These kinds of experiments may be ofinterest in exploring
precision of calculation andresulting chaos(or not). Of course, it doesn’t take
manyiterations before the computation becomes quite onerous...’
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For x=0.75 and k=2 the valuestays constantafter 6 iterations:
 

    1 recursions 100
0.75 0.375 0.46875 0.498046875 0.49999237060546875 0.49999999988358468
0.499999999999999970,49999999999999997 0.49999999999999997
For k=3 the value neverfalls below 0.5625 andsettles to a cycle of two gradually
converging values, so no two are precisely the same:
 

    1 recursions 100
0.75 0.5625 0.73828125 0.5796661376953125 0.73095991951413452 0.58997254673407348
0.72571482250255487 0.59715845670792045 0.72168070287040541 ...
For k=3.5 thefirst 51 values are uniquebut thereafter 4 valuescycle if the numbers
are comparedat the program’s default comparison tolerance of
1.4196976927394189e™, but the cycleis of 12 valuesif toleranceis set to zero.
0.75 0.65625 0.78955078125 0.58156120777130127 0.85171719285410319
0.4420325568779035 0,86323921438260276 0.41320045597148339
0.8486304370475456 .... unique up to 51"and cycle thereafter...
 

    1 recursions 100
0.38281968301732014 0,82694070659143533 0.50088421030722548
0.87499726360246408
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It is found that the values of the constant k for which the results have an
apparently chaotic distribution lie between 3.57 and 4 but for k=4thereis, of
course, a solution if the initial value is 0.75:
for k=4 and x,=0.75
1-x, = 0.25
therefore xn+1 = 4 x 0.75 x 0.25

= 4x 0.1875 = 0.75
and so does notchange with recursion but:
for k=4 and x,=0.751Ix, = 0.249
therefore xn+1 = 4 x 0.751x 0.249

= 4x 0.186999 = 0.747996
and changes with each recursion, for example thus:
0.75100000000000000 0.74799600000000000 0.75399193593600000
0.74195238591793144 0.76583617179448144 0.71732451906261979
0,81108021365680400 0,61291640268494868 0,94899954401876202
0.19359763788377514 0.62447036995839122 0.93802850800968485
As shownhere,after 3 recursionsthe limit of 17 significant decimal places has
been reached. Thereafter thereliability of the results will depend upon the
detailed working out of the IEEE(Institute of Electrical and Electronic Engineers)
standard. For a large ‘amplifier’ like k=4, this will be sensitive at about recursion
50 as explained above.
Here, for example,are the 41" to 52™ and the 98" to 100" recursions:
0.99041787292736083 0.03796123965361 185 0.14608073575029160
0.49896461757178029 0.99999571 193290932 0.00001715219481266
0.00006860760245951 0.00027441158182557 0.00109734512043731
0.00438456381649586 0.01746135766653972 0.06862583461992357
0.12871194109343472 0.44858070925357962 0.98942422615654030
It is interesting to see what is changed by roundingto 17 significant places
between eachrecursion.It makes 41 to 52 and 98 to 100 looklike this:
0.99041787287054966 0.03796123987650155 0.14608073657416103 0.49896461990444635
099999571 195223092 0.00001715211752693 0.00006860729332718 0.00027441034546593
0.00109734017771292 0.00438454408898919 0.01746127944848360 0.06862553267402224
0,32725176800851702 0.88063219337526710 0,42047653346533304
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So by the 100" recursionall similarity between the twosets of results has been
lost. Of course, we need not round; we could merely truncate. In which case
recursions 98 to 100 for each of thethreetrials are respectively:
0.12871194109343472 0.44858070925357962 0.98942422615654030 (IEEE)
0.32725176800851702 0.88063219337526710 0.42047653346533304 (rounded to 17)
0.11041312655125879 0.39288827214573794 0.95410831102429791 (truncated at 17)
Viewed graphically with IEEE over rounded over truncated:
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   1 recursions 100
Langlet’s warning aboutthe 50" recursionis born out by the pictures. There is
obvious divergenceafter 50 but the poordefinition of the graph obscuresthe fact
that noneof the 3 sets of valuesis the same, even within thefirst 50. Nevertheless
the way that these numbers jump around certainly looks chaotic and where there
is no discernible pattern can we maintain that precise values are important? As a
mathematical recreation and a demonstration of the deceptive power and
limitation of computers, there may be no reason to quibble but, as Langlet says,
the literature has many examples of similar mathematical researches being
accepted uncritically as science.
It seems to have becometraditional to present the graphsin the form shownhere,
as connected points, as though imitating continuous differential equations, for
whichsetting someintermediate value would enter the same curve. However
difference equations do not smooth or average and we have known since the
discovery of primes that someof the characteristics of numbers are unpredictable
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The graphs above show thatstarting value 0.7505 (top)is entirely dissimilar from
starting value 0.751 (bottom).
Whatthenis the significance of setting the starting value as a fraction of one?
Whatis this ‘one’? Robert May[2] is completely clear. For his exampleof goldfish,
‘one’ is the maximum population supportable by the pond. The feedback x,(1-x,)
represents the factors preventing the population reachingthis ‘extinction’ value
(except of course for k=4 andstart population 0.5 which goes to zero!). The
constantis interpreted as a characteristic rate of population growthfor the given
environment. The conclusion reached from the graphsis thatif the rate of growth
is less than 3 the populationsettles, after some fluctuation, to a single value.
Between 3 and 3.57 thefluctuations seem to become a regular cycle. Beyond 3.57
there is no discernible pattern. May uses 0.01 ashis initial value but whatis the
population? It could lie anywhere between one andinfinity but weare imagining
goldfish and, as we have seen, standard computing techniquesseta limit of about
10” significant places. A population of 100,000,000,000,000,000 fish is some shoal!
However,let us look at the result of computing 100 generations using May’s three
examples.
1. Initial value 0.01 with constant 2.4 produces a graphrising for the first 44 values
to settle at 0.5833... recurring.

i
2. Initial value 0.01 with constant 3.4 produces a graphrising, then fluctuating
before settling to a cycle of two.If examined recordingonly 4 significantplaces,
the first part of the curve extends over 49 different values followed by a cycle with
apparent values 0.8422 and 0.452.If examined for the maximum of 17 significant
placesthere is no repetition among the hundred values.

 

  recursions 100

 

   1 recursions 100
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3. Initial value 0.01 with constant 3.99 has no apparentpattern.
 

    Whatthenis the effect of assuming a maximum population of 100 andcorrecting
to the nearest integer, on the reasonable groundsthatfractional goldfish do not
reproduce?If the algorithm is run usinginitial value 1 and constants as above,the
results are as follows.
24 gives values 1249 19 36555958 ...58y

recursions

 

   
3.4 gives values 13 9 27 67 75 63 79 56 83 47 84 45 8445 ...8445
 

    1 recursions 100
3.99 gives values1 [3 11 39 94 22 68 86 48 99] cycle in brackets repeats.
 

    1 recursions 100
So the value of the constantthat was supposed toyield chaosgivesa cycle of nine
among the hundred possible values. What then do we getfor 3.99 with a
population of one thousand? Weget 1 3 11 43 164 547 988 47 178 583 970 116 409
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964 138 474 994 23 89 323, 20 values, looking nicely chaotic, but what followsis 872
445 985 58 217 677, a cycle of 6 repeating for the next 980 generations.

{AAO
recursions

 

  
One thousandisstill a small population by the standards assumed forthelogistic
equation: not, one supposes,offering much scope for the developmentof chaos.
What would a populationoften timesthe size (10,000) with a starting value of one
and k=3.99 reveal? Would the repeating cycle be ten times as long? In factit is
muchlonger, being 168, following a non-repeating sequenceof47.
The two next graphs complete the investigation. They refer to a set of 10,000
recursions ofa logistic equation look-alike, using only integer values. The constant
k wasset to 4, with initial value 7512. Thefirst 108 iterations are apparently
chaotic: they do notrepeat. The remaining iterations up to 10,000 fall into a
repeating sequenceof 15 values, in no way chaotic.a

recursions

 

|

 

     108 recursions 200
The conclusion whichthese investigations supportis that values of k>3 which
showcyclic patterns when graphedare deceptively simple, as the numbers on
whichtheyare based are mostly sets of slightly differing fractions which the
display cannotresolve. The experiments with integers show that the cycle length
and the non-repeatingleadintoit, is sensitive to a difference of 0.01 in the value of
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k, but the effect of a fractional constantin this otherwise integer contextis difficult
to assess:the cycle is shorter for k=4, thus retaining integer throughout.
Taken togetherthesetrials suggest that interpretation based onlowresolution
graphs of a few hundrediterations may give false impressions of chaos. On a
standard computer,it is not easy to run integral equivalents for the logistic
equation for a population of 10”, butit seems reasonableto suggestthat cycles
would beestablished and that they would be small by comparison with the
population size. While bothfractional and integral algorithms are mathematically
legitimate, care must be taken in their application to real-world systems. Iya
Prigogine [5] noted that real populationsfluctuate but not so wildly as to be called
‘chaotic’. The chaosis an artifact of iterated irrational numbers which require a
continuum fortheir realisation, but continuum is a mathematical concept for
which there is no real-world warranty.It may still be true that the mathematical
approximationsprovide insights into the working of physical systems with
massive numbersofinteracting entities but we must never lose sight of the
primacy of the system being modelled:it is in no way constrained by the
mathematical formalism and therefore no conclusions can be drawn unless
independentevidence ofapplicability is available.

Summary
The Chaosis in the Continuum
The Continuum is in the Imagination of the Mathematician
The Continuumis never in the Computer
No Computer-Generated Lines are Continuous.

Wesee a body moving and we knowthatit camefrom the position A to the
position B, but we cannot understand how that happened. As soon as wethink
of two positions, we haveleft out an infinity of intermediate positions and yet
weknowthat the body moved‘continuously’ from A to B, and we understand
this term intuitively. But if wetry to rationalise it we can only think of sharp
positions, and that means discrete positions, which byits very nature contradicts
the nature of a continuous change. As soon as wetry to rationalise the conceptof
continuity, it evaporates into nothing. Cornelius Lanczos[6 p139]
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     [AAAPahI,square root radian e base natural log
I created these plots in responseto the following quotation from David Miller,
whoteaches philosophy at Warwick.In Critical Rationalism[7 p155] he refers to
a ‘recipe’ that lan Stewart gives for a function that will ‘go chaotic’: the recipe is
stretch andfold. One is reminded of the Baker transformation [5 p269]. Miller
suggests a process ‘even moreprimitive than thelogistic function’:

Start with the decimal expansion of any real number, repeatedly multiply it by
10 (stretch), and take as the valueof the operation thefirst digit after the decimal
point(fold). Rational starting points will generatestable limit cycles, but
irrational starting points will never dothis. Yet every irrational numberis as
close as you like to a rational numberand conversely.

Miller seemsto suggestthatthis is a surprising consequence of the number system
althoughits significance was known to Archimedes.J cannot do better than quote
Cornelius Lanczos who,in the course of a chapter called Evolution of the Number
Field, points out that there can be no exactrepresentation of one-third as a
decimalfraction and then goes on to explain the conceptof a limit [6 p110}:

There will always remain a hair’s breadth of space between the upper and the
lower bounds, But wearesatified with the fact thatthis hair’s breadth can be
madesoterribly small that it becomes smaller than any conceivable number.
Then we say that our sequencehasa ‘limit’, and that our sequencedefines a
definite number, although in fact we never obtained that number.Of course, in
our case we know whatthe limit is, namely 1/3, which we can define without
our sequence... .
There are two kindsof limit processes. In some processes, as in the one we have
considered,the limit is predictable, in someothersnof. Butthis is immaterial
because even a preditablelimit,ie. a number which can be exhibited by some
finite means, withouttheinfinite sequence, is completely replaceable by the
infinite sequence which constitutes the limit process... .
It was the towering genius of Archimedes (287-212 b.c.) which pointed outthe
flaw in this argument. ...

Archimedespointed out that the proof required a postulate: ‘Let A and D be two
points of a straight line and B an arbitrary pointto the right from D.then it is
alwayspossibleto lay off the distance ADto the right a sufficient numberof times
to come eventually beyondthe point B.’ In arithmetical terms this can bestated as:
‘Let € be a positive number which may be chosen as small as we wish. Then we
can alwaysfind a sufficiently large integer N such that N times € shall become
larger than 1.’ This encapsulates the difference between mathematics and physics.
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Planck discovered an absolute valuefora ‘least action’ butit is only measurable
because mathematics can postulate an arbitrarily smaller value. Computers, as
partof the physical world, are subject to much coarser graining than this. All the
‘irrational’ numbers usedto generate the picture above were necessarily defined
to the computeras‘rational’ numbers,thatis to say an integer divided by 10”,
some number of one-hundred-million-billion”’. The sequence of values produced
by the logistic equation is analogousto the digits comprising the fractional part of
nor any other such number. There, however, the digits measure increasingly
smaller increments on the way to an unattainable limit. In the logistic
interpretation, however, each expresses a numberin the range oneto 10”. If any
sequence repeats, the values are successive exact proportionsof the population.If
the numbersdonotrepeat, the results are the equivalentof an irrational
expansion and could perhapsbe called ‘pseudo-chaotic’, butif they are calculated
using standard software, they will always be a computer construct.
That values of k=4 and n=0.75 shouldlead to a consistent valueof 0.75 seems
unremarkable, indeedsatisfactory for those who feel equations should havetidy
solutions. However, the precipitate reduction to zero when k=4 and n=0.5 makes
an interpretation in terms of population dynamics somewhatstrained.If a large
population of0.75 does not succumb, whatis so fatal about a population of half
the carrying capacity of the environment?It is this sort of anomalythat reinforces
the message that such mathematical rigmaroles can carry scant weight as models
of the real world, howeverrealistic they may look in someof their manifestations.

Editor’s Note
Full colour versionsofall the pictures are included with the online version of this
paperat www.vector.org.uk/archive/v223/chaos223.him.
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All queries regarding advertising in VECTORshould be made to Gill Smith,
at 01439-788385, Email: ap1385@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+] and discuss themesfor issues n+2
onwards. Please send the text of submitted articles to the Vector Working Group
via the Editor:

The Editor, Vector
81 South Hill Park
London
NW328S
Tel: +44 (0) 1439-788385
Email: editor@vector.org.uk

Please supply as much material as possible in machine-readable form. Our
preferred format is HTML, using simple markup - we apply Vector’sstyle sheet.
Source code can be tagged with <pre> or <code> tags as usual. You can further
distinguish language within these tags (which would be importantif, for example,
you were comparing J and APLexpressions) with the class attribute. For example:
<code class="J">MEAN=:+/%#</code> would betypical. Authors wishing to
use MS Wordshouldinstall a copy of the APL385 Unicode TrueType font and use
Unicode APL symbolsif their interpreter permits ‘copy as Unicode’ from the APL
session. Otherwise we can convert from Dyalog APL, APL+Win, APLX, and APL2
mappingsif necessary.
Camera-ready artwork (e.g. advertisements) and diskettesof ‘standard’ material
(e.g. sustaining members’ news)should be sentto Vector Production, Brook
House, Gilling East, YORK YO62 4JJ. Please also copy us with all electronically
submitted material so that we have early warning of possible problems.

143

 



VECTOR Vol.22 No.4
 

Subscribing to Vector
Your Vector subscription includes membership of the British APL Association,
which is open to anyone interested in APL orrelated languages. The membership
year runs from 1st May to 30th April. The British APL Association is a special
interest group of the British Computer Society, Reg. Charity No. 292,786
Name:
 

Address:
 

 

 
Postcode / Country:
Telephone Number:
 

Email Address:
 

UK private membership.........
Overseas private membership
Airmail supplement(not needed for Europe)
UK Corporate membership.......
Corporate membership overseas..
Sustaining membership.........04.
Non-voting UK member(student/OAP/unemployed)
PAYMENT- in Sterling or by Visa/Mastercard only
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Payment should be enclosed with membership applications in the form of a UK
Sterling cheque to “The British APL Association”, or you may quote your
Mastercard or Visa number.
Jauthorise you to debit my Visa/Mastercard account

Number: iy titi Ler rriii Expiry dates} ou
for the membership category indicated above,

Q) annually,at the prevailing rate, until further notice
one year’s subscription only

Signature:
Send the completed form to:

 

 
Data Protection Act:
The information supplied may be
stored on computer andprocessedin
accordance with the registration ofthe British Computer Society,   

BAA,c/o Rowena Small, 12 Cambridge Road, Waterbeach, CAMBRIDGE CB5 9NJ, UK
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The British APL Association is a Specialist Group ofthe British Computer Society.It is administered by a Committee
ofofficers who are elected by a postal ballot of Association members prior to the Annual Genera! Meeting. Working
groups are also established in areas such as activity planning and journal production. Offers of assistance and
involvementwith any Association matters are welcomed and should be addressedin thefirst instance to the Secretary.
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Secretary

Treasurer

Journal Editor
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Projects

Administration

Editor:
Production;
Advertising:
Support Team:

2006/2007 Committee
Paul Grosvenor Optima House, Mil! Court
01293-562700 Spindle Way, CRAWLEY
paul@optima-systems.co.uk West Sussex, RH10 1TT
Anthony Camacho 1] Auburn Road
0117-9730036 Redland
acam@blueyonder.co.uk BRISTOL, BS6 6LS
Nicholas Small 12 Cambridge Road, Waterbeach,
01223-570850 Cambridge CBS 9NJ
treas.ap!@bes.org.uk
Stephen Taylor 81 South Hill Parksit@vector.org.uk LONDON NW32SS
Dr Alan Mayer European Business Management School,
01792-295779 Swansea University,
a.d.mayer@swansea.ac.uk Singleton Park, SWANSEA SA2 8PP
Ray Cannon 21 Woodbridge Rd, Blackwater
01252-874697 Camberley, Surrey
ray_cannon@compuserve.com GU17 OBS
Tan Clark
earthspot2000@hotmail.com
Rowena Small 12 Cambridge Road, Waterbeach,
01223-570850 Cambridge CB5 9NJ
treas.apl@bes.org.uk

Journal Working Group
Stephen Taytor see above
Adrian & Gill Smith Brook House, Gilling East, YORK (01439-788385)
Gill Smith Brook House, Gilling East, YORK (01439-788385)
Anthony & Sylvia Camacho (0117-9730036),
Ray Cannon (01252-874697), Stephen Taylor (077-1340 0852)
Bob Hoekstra , Ian Clark
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