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Editorial: A Lot Happening
by Stephen Taylor (editor@vector.org.uk)

A lot to report on in this issue. That’s partly an artefact of how far we again
dropped behind ourpublication schedule, so let’s start by lookingat that.
Vector’s typesetting is unusually demanding, and requires some understanding of
the code and the mathematics we publish, of the more advancedfeaturesof
Microsoft Word (in which we assemble the camera-ready copy) andalso of the
markup and encoding schemes used on Web pages.
For many years production of Vector would have been beyond the meansofthe
BAA wereit notfor the skills of Adrian Smith at CausewayLtd.In the course of
this work he has designed and produced the APL385 Unicode font used both for
Vector and the APL Wiki. (See Kai’s article.) But even minorinterruptions to
Adrian’s availability can disrupt regular production of Vector.
Happily, the spread of Unicode browsers enables much simplertypesetting
solutions. So we've begun a project to simplify the markup and composition
work. Wehavefor some timepreferred to receive articles as text files or HTML
documents. As partofthis project we'll produce a simple guide for authors to
marking up articles for Vector, either as HTML or as XML,using justa text editor.
(We knowthis won’t work for everything we publish, so we'll continue to
negotiate format and content with authors as necessary.) This will reduce the
work required to prepare an article for publication, and opensthe way to
publishing — eventually — articles promptly online before wecollect them in a
printed volume.
BAAisfollowing Dyalog’s lead to Lulu.com’s print-on-demandservice. We plan
to use this to make printed or PDF backissues of Vector available on demand, and
to publish a series of Vector Books, starting this autumn.
Butthereis also muchto report. Kx Systems goes from strength to strength.Its
first residential user conference is beginning in Ireland as we go to press. Much
welcome newsfrom Dyalog Ltd, which has moved into newoffices, expanded to
13 staff, and has acquired Causeway’s admired line of software tools. Morten
Kromberghasalso been spotted playing with an experimental Dyaloginterpreter
with native Unicode character strings, and demonstrating that while the five
thousand Chinese characters in the Unicode set might look alike under Western
eyes, their shape and their nub’s shapearein fact the same.
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Kai Jager has, with help from Chris Burke at Jsoftware, established the APL Wiki,
modelled after the successful J Wiki. It’s hard to overstate the potential
importanceofthis. The difficulty of reading and writing the traditional APLs on
ordinary PCs and on the Web has been widely blamed for their fall from favour.
Now,andfor thefirst time, APL programmers have the prospect of sharing code
over Web pages, cutting, pasting and typing their code.(If you are using a
Unicode-enabled APL like APLX or Dyalog, you can also cut and paste between
your session and the APL Wiki.) Hats off to Kai for envisagingthis, and for
contributing the time to makeit all function. Makingit useful is a job for the rest
of us!
Morecrossover action from the Kx Systems user conferencein Ennis,Ireland
(May 2007). Arthur Whitney’s Q programming languagecan be thoughtof as an
APLsavagely hacked for raw speed.In the course of developing it, Whitney
excludes anything and everything that might compromise that goal. Once a Q
program has workedits magic with billion-row tables,it leaves its author
reaching for richer tools for presenting the results. Morten Kromberg of Dyalog
showed how full-featured APL could take over the running without losing the
productivity of Q’s array paradigm. Expect to see more exploration of the APL-Q
partnership.
I'm sorry to report that Eugene McDonnell plans to send us no more “At Play
With J”articles. We've had 38 of these over the years; Eugenetells us each one
took about a month towrite.It’s the end of an era. To mark our appreciation of
this work, the BAAwill collect and publish it in book form this year.
This issue contains a substantial introduction to APL by Bernard Legrand,
translated from the French,a labour of love by Sylvia Camacho. Richard Nabavi
discusses the design decisions behind the 64-bit version of APLX.
Muchpractical help in APL+Win here from Ajay Askoolum.Ian Clark reviews
Ajay’s new book, and we add twoarticles by Ajay, on writing C# COM DLLs, and
on zipping and unzipping files in APL. Klaus Christiansen offers his APL
wrapperfor the widely-used Developers Image Library, and Ray Cannon, master
of crash recovery, writes about handling and analysing CONTINUEworkspaces.
Adrian Smith offers his own take on classes in Dyalog11.
This issue kicks off a new column In Session, successorto the long-running
Hackers’ Corner, We're looking for fragments from yoursession logs when you’ve
done somethingelegant, impressive, useful or just curious — perhaps not worth
working up into an article, but nonetheless worth sharing. Show us your moves!
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As always, we havearticles by people using the APLs to get results in their own
fields. Sylvia Camacho addsanotherarticle to our series on the Monty Hall
problem. Timothy Zirkel plays the Gameof Life in 3-D, and Ralph Selfridge
considers different ways to write the Black-Scholes algorithm. And Jan Clark
describes his agile and innovative approach to digitalising the Vector archive.
 

Newsfrom Sustaining Members
Dyalog
Dyalog acquires IPR from Causeway Graphical Systems Ltd
Causewayis a household namein the world of APL software programming. For
more than a decadethe tools developed by the company have been used by
software developers in a multitudeof software applications over a broad range of
platforms. The tools include: RainPro graphics engine — also knownas SharpPlot
for the Windows.Net platform, NewLeaf report formatter, and CausewayPro
framework for Rapid Graphical User Interface (GUI) development. All will be
incorporated into Dyalog for Windowsfrom Version 11.1 - planned forrelease in
early 2008, Dyalog confirms thatthe price structure will remain unchanged
despite the implementation of the additional tools in version 11.1.
Founder of Causeway, Adrian Smith, is recognised in the worldwide array
language community as a visionary systemsarchitect and master toolsmith.
Adrian will continue to work as chief architect on the Causeway productline,
particularly with a focus to design further enhancements. Jonathan Manktelow
has joined Dyalog as a full time developer.
Managing Director of Dyalog Ltd, Gitte Christensen, says “We're extremely
pleased to welcome the Causeway team onboard. We gain additional developer
resourcesparticularly for combining the use of Dyalog with components written
in C#, something whichis of great value as we continue to work towards a
seamless integration of Dyalog with the Microsoft.Netplatform. We’re also given
a unique opportunity to take forward excellent products without additional cost
to our customers hence making them available to many more users. Additionally,
Dyalog is taking ownership of the APL-to-C# Translator developed by Causeway
as well as the accompanying SharpArraysarray library for the Microsoft.Net
platform.”  
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Dyalogis currently not planning to develop the APL-to-C# translator technology
into a generaltool for deployment of APL applications. However, the company
believes that the technology is very useful for customers who wish to produce
fully-managed components from APL source code, The translator will therefore
be madeavailable on a per-project basis with Adrian Smith providing
consultancy, development and support.
Adrian Smith comments, “I know thatit is Dyalog’s aim to continueto build an
even more complete and robust development environment, and integrating the
Causewaytoolsis a big step in this direction. Dyalog can provide the professional
marketing and support which the products deserve and I can now dedicate more
time to designing and codingas part of the excellent group-dynamic that
characterises Dyalog Ltd.”
Country life
Wehave alwaysbelieved that a development department ought to have sea view
—as it enhancesthecreativity to have something nice to look at.
However, when youare looking for new premises in Hampshire, that is more
difficult to achieve. Usually, the closest to water we getis the odd puddle on the
road after a heavy rainfall.
Instead of the sea we founda place with a view of a large wheatfield, where the
windcreates ripplesjust like the movementof the waves and where a multitude
of birds and animals can be spotted.

In March Dyalog moved to new premisesin the small
village of Bramley whichis situated just off the A33,
which connects Reading and Basingstoke. We now
occupySouth Barn, in a complex built recently. But in
keeping with “old”style it sports character features such
as exposed beams.Itis significantly larger than our

previousoffices, as we plan onstaying here for many years, andstill have room to
expand the Dyalog team as the company continuesits steady growth.

 

Everyone has nowfoundtheirfeet, the dedicated machineroomis buzzing with a
multitude of PCs and our meetingfacilities are completed.
Kx Systems
Kx Welcomes New Customers
Announcingthelatest additions to our growinglist of leading globalfinancial
firms: The NYSE Group, Rand Merchant Bank (RMB International), and Detica.

 
 



VECTOR Vol.23 Nos.1&2
 

MacOS X Support for Kdb+
Kxhas announced kdb+ database and application support for the Mac OS X
operating system, which we demoed on a MacBookat Trade TechParis last
month. Kx added Mac supportin responseto increasing requests from our
developer community.

“As Apple continuesto offer larger, faster servers built on Intel processors, the
Macintoshis becoming anattractive alternative for financial institutions,” said
Simon Garland, Kx CTO. “IT departmentsare looking for maintainable
performance, and Macintosh serversare simple to administer. Kdb+ doesn't
needa raft of clusters and grids in order to deliver millisecond query response
times. New customersare often surprised by how muchthey can accomplish
using our software with a single processor.”

Kx expects the Macintosh option for kdb+ to appeal to leading financial firms not
only for corporate servers butalso because the Mac’s stable and easy-to-use
developmentplatform appeals to developersin the office and at home. “Many of
our customersare trading globally 24x7, whichmeans that growing numbers of
developers using notebooks are going online to monitor applications and finish
developmentfrom homeor on the road. The Mac notebooksareideal for that,”
commented Garland.
The port to Mac OS X wasstraightforward, largely because Kx architectedits
kdb+ database and applications for easy portability to support new operating
system versions quickly. Both 32-bit and 64-bit versions of kdb+ on MacOS X are
available now.In addition to Mac OSX, kdb+ supports Linux (anyversion),
Windows,andSolaris. |
New A-Team Research on Low Latency Architectures
A-Team’sreport, “Faster than a Speeding Bullet - Low Latency Architectures and
Building Blocks for Tomorrow’s Trading Applications,” explores the market
dynamics that have driven low-latency requirernents and reviews the
technologies now being deployed.
The Cross-Asset Trading Challenge
Transaction Networks & Technologies has published Kx CTO Simon Garland’s
article on new paradigmsin trading assets amongdifferentclasses, explaining
how to managethe risks and avoid the pitfalls.

 
 

~ |  



VECTOR Vol.23 Nos.1&2
 

BAA Annual General Meeting 2006
Anthony Camacho, Secretary (acam@blueyonder.co.uk)

Minutes of the AGM ofthe British APL Association on 19 May 2006at the Royal
Statistical Society. (We inexplicably failed to publish these last year. Ed.)

Paul Grosvenor, chairman, opened the meeting bylisting the agenda.Hesaid the
Association had had a quiet year in which Ray Cannon’s moothad been the
outstanding event. At the morning committee meeting it had been suggested that
the association support work ofvarious kinds to promote APL. He had noted six
projects:

1. Develop Stephen Taylor’s approach to system production (asin his article on
“Pair programming” in Vector 22.1) into a book.

2. Republish the “At Play with J” and/orthe “J-ottings” columnsin book form.
3, Produce a primer in APL covering the major implementations for which a free

or nearly free interpreteris available. This might be accompanied by a CD or
DVD containing the interpreters. It would require carefulliaison with the
vendors.

4. Aseries of case studies with object lessons in what APL is good at. Each of
these could serve to spark interest in non-APLers. Conference proceedings and
Vector articles could be mined.

5. Improvements and enhancementsto the website to provide an interpreter
which could be used for experimenting with APL and a Wiki.

6. Makeavailable video recordings of noteworthy presentations or sound
recordingsof interviews with APLer whohadinterestingtalestotell.

Paul concluded that the APL Association would be willing to provide seed money
to help with such projects and encouraged everyone to propose a project that they
were keen on and would help with. Send details by emailin the first instance to
Tan Clark or to any of the committee, Addressesare in the back of Vector.
Nicholas Small, treasurer, circulated and spoketo the accounts. The apparent
increase in expenditure was notall real because he had underestimated the
outstanding bills included in last year’s accounts and these inflated this year’s
outgoings. Income from advertisements had dried up while Vector timing was
unpredictable. There were no questions.  
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Jan Clark reported on two current projects: wo!
APL and Mathematica together) and making

+k with Mathematica (promoting
complete Vector archivee

available on the website. Onthefirst project is progress had been madebut he
does have a copy of Mathematica to work with
workspace (VARCH)which convertsarticlesfr
Madrid into suitable HTML.Each article needs
not completely automatic. If anyone needs a pa
bring it to the top ofthe pile and convertit soo
projects he suggested adding a volumeof mate
a sortof festschrift.

On the second he has a
om the Vector disk circulated at
someextra work asthe processis
ticular article he could probably
y please ask. To Paul’slist of
ial by and about Gérard Langlet -

Stephen Taylor reported on Vector. This time last year his aim wasto get back on
schedule. He was sorry to say that we are as lati
Vector 22.2 is at the printer and he hopes Vector
within a fortnight. Furthermore the materialfor
he hoped it would beready to print in a month
memorial edition. Stephen also reported that he
APL forum, which had been misused and made
Paul Grosvenor then asked for a proposer and§
(the sameasthis year). John Toop and Richard
committee waselected.
There were no questions to officers and no othe:
about 2.35 pm.

now as we were then. However
Vol 22.3 will go to the printer
Vector Vol 22.4 is all collected and
Vector 22.3 is the Iverson
had done away with the Vector
contributions vulnerable to spam.
econderfor next year’s committee
Nabavi volunteered. The

t business so the AGM closed at 
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The Elsinore Songsheet
collated by Stephen Taylor

Mytablet! Meetit is I write it down... (Hamlet)
Theselyrics were written and performed by delegates to the Dyalog User Meeting
in Elsinore, Denmark in October 2006 to melodies kindly supplied by the
convenors. The website haslinks to video recordings of the performances.
“Mybossis waiting”
Lyrics: Blue Goat
Melody: O Sole Mio
Mybossis waiting
andit’s close to deadline
Thavethis problem
that’s really geeky
I must do something
get a quick solution
to see some smiling faces in the morning
Myonly rescue, my secret joy
Oh APL you
are there for me
for me andforall the others
who know yoursecrets
whoknow you well
we know your secrets
and all your wealth
“That first day I saw APL”
Lyrics: Yellow Goat
Melody: Tango Jalousie
Thatfirst day I saw APL
I knewthenthat all would be well
I wasrotated, transfigured and transposed
Myprograms were poems,no longer prose
Thatfirst day Isaw APL
All I wanted to do was to write
Weall stayed uplater
To write operators
Thatfirst day Isaw APL

“T could write code all night”
Lyrics: Blue Horses
Melody: I could have danced all night
Leould write code all night
L could write code all night
Andstill have bugs and more
I could have saved the code
Before I did that }load
Andthen lost hours of work
T’llnever know what made metype

thatline in
Whyall at once my code took flight
Tonly know that when
Istarted APL
I could write code, code, code— all night
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“Arrays that made us free”
Lyrics: Purple Horse
Melody: Toreador
Coding solutions used to be a bore
It made us snore
Wassuch a chore
Iverson,inspired by the Lord
Started to write on his board...
A notation short and sweet
That does much more
Now jobs don’t go offshore
Terse formulationsare our kind ofstyle
Somefindit vile
Weonly smile
C,in usefor years in 1973
Simply should never be
With the otherscalar crap
Nothard to see
Arrays that madeus free.
“Like a star in the sky”
Lyrics: Green Horse
Melody: Tango Jalousie
APLseems like a star in the sky
Which makes our mindsoar so high
I thought aboutthe course of my

hazzlinglife
Andsearchfor the reason for being there
Perhapsto be a coder on the sea
There wasa bug that soundslike a melodie
But suddenlyI see an array of shooting stars
Wasit heaven or version eleven?
“All my opsare slow”

10

“All my ops are slow”
Lyrics: Blue Cow
Melody: Mein Herr. Marquis
Who can help me out
Inepd somehelp ~ for sure
Clients start to go
Who can help me out
I need somehelp — for sure

 

  

 

I tried using Oracle - NO! Ha-ha-ha
I tried using SAP —- TOO! Ha-ha-ha

Now I'm using APL
All is working YES YES YES
[Repeat to the END]

“And Each and Or...”
Lyrics: Pink Goat
Melody: Toreador
Alpha, Omega, Epsilon and Rho
It alll soundslike Greek, unless youare a Pro!
Functions, returning functions...
Always... something new!
How will we cope with this
Whatcan wedo...
Welneed a drink or TWO
Upgrade or Downgrade, Scan or Domino
Tt all soundslike Geek unless you're

in the know
Classes, and Fields and Triggers...
Always... something new!
But|we will cope with this
Welalways do...
After a drink or two.... 
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“Requirements have changed again!”
Lyrics: Red Goat
Melody: Mein Herr Marquis
Client comes to us
Businessin a mess
“Requirements have changed again!”
Client do not fuss
APLis best
We'll jointly see this through
You needto consider our fee
Andforget any grand strategy
Your problems mayall come in threes
Arrays of thought take each of those
Agile interpretation is the way!
Agile interpretation is the way!
Tota, Rotate or Transpose
will lead your clientto repose
COBOL& LISP?.. AH-HA-HAFORTRAN,JAVA? AH-HA-HA4GL, C? AH-HA-HAC# or VBI? AH-HA-HA HA!{REPEAT]
You've cometo the right place
(nowplease) sign here!
“IL could have dancedall night”
Lyrics: Yellow Cow
Melody: I could have danced all night
I could have dancedall night
But chose APLto write
Andstill I beg for more

APLscanned mystring
Anddid a thousand things
That never worked before
T think I know — what makesit so — exciting
from APL, I take a byte
T only know - thatit began to work for me
And now I A—P—L
All night
“My wife has dropped me”
Lyrics: Purple Cow
Melody: O sole mio
Mywife has dropped me,
+ to my bestfriend.
Mycolleagues shun me,
inylife is near its +0
I’ve sunk to C sharp
and I work for Enron,
there is no ending
to the pain I suffer.
Butthere is Dyalog,
it is mylife.
1} my problems,
t back mylife.
AndsoonI'll have Eleven
Oh Happy Day
:With Dyalog!
Pronunciation: +, ‘branching’; +0 ‘end’; +
‘drop’; t ‘take’.

 

The singing was backed up by three professional opera singers anda first-class
pianist, and the whole experience was quite remarkable. The Pink Goats (led by
Paul Mansour and Lynne Shaw,with Carlo addingthatineffable Italian touch)
still treasure their trophies.

i  
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APL’s 40th Birthday Party in Stuttgart
notes by Adrian Smith (adrian@causeway.co.uk)

Everything hasan official birthday, and in APL’scasethefirst witnessed success
of )LOAD 1 CLEANSPACE seemsto be accepted as the moment. Whichis why we
joined APL Germany and the GSE APL working groupat the IBM Germany office
in Ehningen for a splendid celebration and party on November 27th 2006. Thanks
are definitely due to IBM for hosting the excellent meal and party, and to APL
Germanyfor organising some really interesting material. Andfor printing the
apples! The T-shirts were pretty spectacular too,although verylittle of the APL
code would have executed in 1966.

Apples, Quoted,

12  
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Historical 40th APL Anniversary
The twogreat survivors from theearly days of
the modern era are FORTRAN(just past 50) and
APL which is some 10 years younger — indeed
the first practical implementation was
submitted in batch as a bunch of FORTRAN
cards. The meeting was enhancedby several
exhibits of early APL material, with keyboards,
installation tapes and even the odd card-deck
on show. Muchofthe earlyliterature is still as
relevant today as whenit wasfirst written, and
it was goodto see so much collected in one
place.
The talks given at the afternoon meeting was a
mix of pessimism (the decline in APL as
measured by the delegate-countat the annual
conferences) and optimism (the power of APL
asillustrated by its achievements in the past
andits continued substantial revenues for IBM).

Dieter Lattermann apologised that his involvement with APL only stretched back
39 years to 1968, when he workedon the original Complementary Functions.
Remarkably, this was immediately classified IBM Confidential and apparentlyit
still is, as no-one alive today can work out howto removethe tag! Dieter
represented IBM onthe language group of theinternational standards committee,
and organised what may have been the most successful APLgathering ever — at
Heidelberg in 1982 where 800 participants made enoughprofit for the organisers
to found the APL Club Germany, and to continue tofundit to this day.

 
Reiner Nussbaum broughtus up to date with a very neat APL2/PC systemthat
interfaced with his GPS and MapQuest(usedvery effectively to create the
instructions for finding the meeting) and Morten Kromberg reviewed his own
long history with IP Sharp (where he worked for 10 years) and more recently with
Dyalog. A major themein Morten’s talk was the powerusers gained fromthe
early opendesigns(just leave the user at the 6-space prompt with a bunchof
handy keywords) — muchof which was lost when AP124 pushedus all down the
menu-driven route, and thenlost again as everything morphedintoclicks and
grunts andwespent all our time designing icons for toolbars rather than
delivering powertothe user.
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Onecontribution in particular stood out as a fascinating record of success in the
very early days, so | am goingto skip by the pessimistic stuff andjust tell you
about Yvesle Borgne and Early APL in Europe. |  

  An original APL\360 and the March on Armonk
NASAandtheFirst Steps in Europe
Yves covered the very early days of APL at theNASA Goddard space-flight
center which used the APL notation as early as 1965 to documentthe design of
satellite experiments. By 1969:

“People who were normally playing pétanque at lunchtime werestaying inside
to learn APL.”

Thefirst release of APL\360 wasthe turning-point in 1968-70 and the marketing
of APL beganin earnest in Europein the early 1970s. The rise of APLSV in the
period 1973-76 wasthe beginningof the period which was recognised by many of
the other speakers as‘the high point of APL’ around the world.

14  
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AeagaROTTENtageerie: Bearaala

 

First steps in APL at Goddard
The thing that Yves’s talk brought home wasjust how muchof the power of APL
wasavailable in the very early days, and how muchreally useful work was done
with it over 10cps tele-typewriters with flaky 300 baud connections to distant
mainframes. Here is one example:

My first APLfunctions

 

APLinSatellite Design
1973: The Battle for APLSV = the Rimini Plot
APLSVwasready to go out bythe end of 1972, but IBM politics began to slow
things downasthestrategists wanted to wait for the ‘main line’ products to be
ready. SEAS APL meetings in Heidelberg and Rimini helped to build sufficient
pressure to allow APLSV to be announced in May 1973 and demonstrated during
the APL Congress at Copenhagen in August. Things were looking up, and the
APL community grew quickly, until ...

15   
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1976-1986: the environmentgets too complex
By now VS APL had become the IBM APL horse, but the road ahead was much
less smooth. There were someserious flops which began to damage APL's image,
as the 5100, APL\DPPX and APL\CICSfailed badly. VSPC waspushed(in place
of VM/CMS)asthe preferred environment butit was complex, bugey and badly-
performing by comparison. The PC era was just around the corner .
Onwardto the Party and Blossom Time Sing-song
There wastime for Jim Brownto entertain us with more stories from the early
days of APL2, and for Dave Liebtag to re-assure us (backed up by a tele-
conference with IBM's VP of enterprise software) that APL wasstill a big time
revenue earner and productivity enhancerfor IBM. Thenit wason to the excellent
buffet supper provided for us by IBM Germany, and backin time to celebrate the
moment(in the US timezone, of course) when the first workspace announced
itself to the world. The ceremonialsinging of APL Blossom Time mayone day be
available for download as a very tackyvideo, but for now let’s draw a veil over
the evening and enjoy one last APL apple and the visiting Vogon spaceship...

 
  

    

  
Yes, you can print on an

Apple! $ it says in the book, they fly
just the way bricks don’t

Incidentally | kept one ofthe apples well into 2007, and the motto remained
visible until the last. We will have to plan something pretty special for 2016 if we
can wait that long. Maybe we should mark 42 years of APL next autumn instead!
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Building OO Applications
in Dyalog Version 11

Stephen Taylor (sjt@lambenttechnology.com)
Gilgamesh Athoraya (e9gille@googlemail.com)

Wewereprivileged to be invited to help Dyalog prepare Version 11 for release.
And we abused that privilege. Roundly. Instead oftrying to make the interpreter
misbehave, we misbehaved. Weused the release candidates to rebuild the major
application we were developing that year for a pension company.
Like any developers working on a mature system, we itched for a new start to
exploit the insights we'd woninto the application. And,like good APL
programmers, we were keento see howlightly the system could be written,
especially using the new tools.
Wewerealready making extensive use of the object model in a subsystem that
marks upplain text to produce RTFfiles, that Microsoft Wordis happy to open,
edit and print. But our crude object model, implemented with Dyalog
namespaces, madeinstance objects simply by taking deep copies of the class
object. Thisis inefficient. Worse, changes to instance methods don’t propagate
automatically back to the class. But primarily, we were excited about seeing how
OO mightclarify and simplify our code, what our GUI code mightlook like, and
what our code management wouldbelike usingscripts. (Could we collaborate
using Subversion, for example, as so many writers of other languages do?)
Stephen gotour first release candidate on Kefalonia in May 2006 and,to his
partner's horror, sat up nights underthe stars writingthefirst version of what
cameto be called Surrender to the sound of goatbells tinkling over the
mountainside. This looked very exciting when brought back to England. Looking
for maverickshortcuts, and inspired by A+, he’d derived the object model from
GUIclasses. Every instance had a native GUI representation — no mappingto be
done! Objects had their own Browse methods, which wouldlet you edit them.
Exhilarating as this was — the code had just melted away — wediscardedthis as a
dead end.(It supports only single viewsof each object’s contents; worse, each
GUIobject consumeslimited Windows GUI resources. It would be inefficient in
batch — i.e. non-GUI - use, and unlikely to scale to arrays of objects.)
Wethenset out on a more conventional path, separating the presentation layer
from the object model. Because we thought we would probably wantto deploy
the system overan intranetfrom behindIIS, we used a structure isomorphic to
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ASP.NET,reasoning that an eventual port to ASP.NET would require rewriting
only the modules we had modelled on ASPX pages. But for ease of development,
and because we thought Remote Terminala plausible alternative, we wroteall
our GUI in Dyalog. Focused onprogress rather/than testing, we didn’t often stop
to investigate what we couldn't make work, more usually simply finding another
wayaround.
By September, working in what wepleasedto dall our spare time, we had a
simple version of the application creating, saving, opening XMLclaim files using
object serialisation and deserialisation, interpreting and importing data from
mainframeextractfiles, browsing the claims and producing correspondence in
RTF and XMLformats. All the code was held ir| UTF-8 .dyalog scriptfiles, using
SALT, and assembled at runtime with a .dyapp file. We hadn’t reported many
bugs, but we were able to show Dyalog that their release candidate would
support an application using the new extensions. We took this system to the
Dyalog conferencein Elsinore, where we attempted to share what we had learned
with those attending Dan Baronets workshop on the OO extensions. We
considered that unsuccessful, largely because Dan’s students had come simply to
learn what the OO extensions were about; we wereable to share very little of our
experience.   

  

Nonetheless we thoughtit would beof value to anyoneelse setting out down the
samepath, and offered to run a longer course, for students who had already
worked through Morten’s tutorial on the OOextensions. This eventually turned
out as a 5-day workshopin Januarythis year, generously hosted by TheCarlisle
Group in Scranton, Pennsylvania. Stephen always gets a kick outof visiting
Scranton. Our Californian students were politely but explicitly dismayed at
spending days in the heart of the American rustbelt. But for fans of 1920s
provincial architecture, Edward Hopperpaintings or Sinclair Lewis novels,
Scrantonis full of delights.
Gauging the schedule after Elsinore was challenging. By the third day of the
workshop we saw howthe remaining material could be reorganised around a
practical task: building an address-book application, with a browser, images for
contacts and so on. Wenegotiated with the students that we would start that after
lunch thatday,dividing into pairs to work. Everyone agreed it would be a useful
wayto work, evenif no application got completed before we finished. In the
event, everyone had a simple but working OO address-bookapplication byfive
that afternoon.
Next time we run this wewill offer it as a 3-day/course, with an optional one or
two days coaching on students’ own applications, to follow eitherdirectly
afterwards, or after an interval. Lf you think this course mightbe of valueto you,
please contact the authors.

18



 

VECTOR Vol.23 Nos.1&2
 

The APL Wiki
by Kai Jager (kai@aplteam.com)

Wikis are widely accepted and used nowadays,although not everybodyis
necessarily familiar with the concept of a wiki. Before telling you about the APL
Wiki, it might be a good idea to review what a wiki is.
Basically, a wiki is a website which can be changed by everybody.It’s really that
simple!
Change means: edit, add and remove pages. But why should onecreate or edit a
pageat a particular web site? To add a statement, fix a typo or contribute or
improve content!
The word wiki is a Hawaiian word meaning quick [1]. Wikis succeed in attracting
content from a wide range of people, in part because they can beedited so
quickly. Wiki interfaces are designed to be understood and masteredeasily. They
focus on the essentials, and nothing else. That is what has made wikis such an
overwhelming success.
Problems
Whatabout spammers and malicious hackers? This is surely a problem, butthe
success of Wikipedia[2]tells us that wikis work anyway. Every day thousands of
pages in the Wikipedia are deleted or flooded with rubbish. It works nevertheless.
A wiki keepstrack of all changes. That means a good guy canrestore a destroyed
pagewith a single click. Nevertheless the problemis a large one, and almostall
wikis nowadaysrequire contributorsto log in before editing. That makes it much
harderfor our beloved spammersto flood a wiki with rubbish.
In the APL Wiki you canfreely add attachments, but this might notlast. Many
other wikis are flooded with porn attachments.)
Whyan APL Wiki?
A wikiis a perfect environmentto let people collaborate. Since Jsoftware Inc.
introduced the J Wiki [3] it has become a valuable sourceof information for the J
community. By the way, the J Wiki was a modelfor the APL Wiki. Oneofthe
administrators of the J Wiki, Chris Burke, helped metoinstall and configure
MoinMoin - thank you very much Chris!

19  



 

VECTOR Vol.23 Nos.1&2
 

My hopeis that the APL Wiki becomes a recogy
information about APL:articles, examples,tas
frameworks...
Getting Help
Especially for beginnersit is important to get a
APL Wiki uses MoinMoin [4], which offers a lar
namesofall help pages start with He 1pOn.So e1
and pressing Enter returnsa listofall the help j
Please note that pressing Entertriggersa title s¢
has MoinMoin perform full text search across
type of search can take a while.
Unicode and Fonts
The APL Wiki is encoded in UTF-8. That means
display APL characters. As usual, Internet Exp]
behaviourof IE5.5 and IE6 is unpredictable, as
version 7 is much better. However, on some ma
UTF-8 correctly, and nobody understands why.
Strictly speaking, you do not need particular {
APL Wiki will use the APL385 Unicodefont[5]
otherwise Courieris used. That shouldstill resu
nowadays your Courieris likely to be a Unicod|
Butfew fonts have been designed to display AF
results by downloading andinstalling the APL3
Most of the advice on Vector’s help page “Displi
APLWiki.
APL Code: Edit, Copy, Paste
Whyis Unicodeso important? Because you can|
platforms supporting UTF-8! For example, you
window in Dyalog APL or APLX andinsertit iy
{{{ and }}} around it and you are ready.
That also worksthe other way around: copy AF
into the session of Dyalog or APLXandit will r
Google Mail optionally supports UTF-8, too. So
betweensessions, edit windows, the APL Wiki
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If you haveinstalled Dyalog APL/W on your machine, you can useits Input
Method Editor to edit APL code in the APL Wiki. From within Microsoft Word or
the MoinMoin article editor you can change the keyboardlayout to APL and then
type APL just as you would in Dyalog.
The Test Wiki
Of course you should get some experience before starting serious contributionsto
any wiki. For that, many wikis provide a sandbox. This is a small wiki, basically a
copy of the master wiki, where everybody can play around without dangerof
destroying something valuable. The APLtest wiki addressis:
http://aplteam2.com/testwiki/
Notethatthis address is very different from the APL Wiki address:
http:/ /aplwiki.aplteam.com
Certain pages are protected to ensure an appropriatestructurefor the rootof the
wiki, but otherwise pages are editable, and you can add any new pages you think
are needed.
Creating an Account
Evenin the test wiki you needto create an accountfirst. (Otherwise the test wiki
would soon becomea pornsite.) It is recommended you use CamelCase for your
username:e.g., JohnOoe rather than John Doe. This way youcan easily addlinks
pointing to your internal “home page”. (You might not wish to create such a page
right now butthere is a good chance youwill later.)
Note that passwords and usernamesare case sensitive.
In case of a forgotten password you can ask the wiki to send you an email with
your password hash, which MoinMoin will accept instead. Thenit would be
smart to change your password! (MoinMoin does not save passwordsbuthashes,
so it can tell you only the hash. A hash can be generated from a password,but
there is no way to recover a password from its hash.)
Editing
To edit a website, normally you need to know HTML. Although HTML is simple
enough, wikis make editing even easier with an extremely simplified markup. For
example, to mark up a top-level header one would say:

= Heading =
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A second-level header wouldlook like this:
== Subheading ==

Here you see the markupfor an unorderedlist}
* a topic
* another topic

An example for an orderedlist:
1.
1.

First item
Second item

It does not matter which numberis used - any
definitions the first character on a line must be
Finally an example for a bold word:

This is a '''bold''' word
Besides lists and headers, you need to know ha
are twodifferent kinds of links: internal and ext
internallink is to use CamelCase syntax. Word,
automatically created as an internal link. There|

1. Sometimes you want to use CamelCase with
mentioning the most popular version-contrd
an internal link. Fortunately, there is an eas
not want such a link: | SubVers ion will do

. Sometimes you wanta link to somethinglik
but DyalogAp? looks ugly. In thosecases y
sophisticated markuptocreate a link. Refer

Externallinks can be created with expressions ]}
[http://www.dyalog.com Dyalog A

Dyalog APL Version 11 then becomesa hyp
Since weare talking about an APL Wiki, we ne
Everything between {{{ and }}} gets a box wi
{All whitespaceis preserved.) The syntax we’vi
be good enoughto start your career as an autho
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Howto Find an Article
Apartfrom the searchfacilities offered by any Wiki, linking is of course very
important. A page that no other pagelinksto is hard to find. MoinMoin will
identify those pageseasily: enter Orphan in the search box and yougeta list of
pages with no inboundlinks.
MoinMoin also offers Categories. The idea is to puta string like CategoryFoo at
the end of a particular page. Since this is a CamelCase word,a link is
automatically created from this. If there is a page with the name CategoryFoo,it
is supposedto createa list of all pages that have the word CategoryFoo on them.
That makesit easy to keep pages together that share something. But even more
important, the mechanism needs noattention: as soon as a new pageis created
which contains the word CategoryFoo, the CategoryFoo page will automatically
include this pagein its list.
Ofcourse you can create new categories, but please be careful when doing this.
Having too manycategoriesis clearly counterproductive. And when youcreate a
new category, you are supposed to create the category pageitself, of course. (You
can copy the contentfrom an existing one.)
Conclusion
We nowhavea collaborativeplatform in place. Let’s start to use it. For those of us
making our living with APLitis also a way to share tools and frameworks.
Myhopeis that the APL Wiki will become a valuable source of information and
code,attracting old hands and newcomers.It clearly has that potential — but only
the APL community can makeit a success.It is up you!
References

[1] Ward Cunningham, The WikiWikiWeb,http: / /¢c2.com/cgi/wiki
[2] Wikipedia, http:/ /en.wikipedia.org/
[3] Jsoftware Inc., The J Wiki, http:/ /wikijsoftware.com/
[4] MoinMoin, The MoinMoin Wiki Engine, http:/ /moinmoin.wikiwikiweb.de/
{5] Adrian Smith, APL385 Unicode —- download from.

http:/ /vector.org.uk/?area=dnld&page=content/fonts
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BAA Annual Genera
Anthony Camacho, Secretary (aca|

Minutes of the AGM ofthe British APL Asso:
on 18 May 2007at the British Computer Socie
Paul Grosvenor, chairman, opened the meeting
workthat had been agreedat the committee mi

1. We would makeefforts to complete the arch
issuesof Vectorinto electronic form.

. Stephen Taylor would complete the D-book
publish it in the autumn.

. We would producea collected volumeof th

. We would shortly be publishing a double is

. We hopeto organise a 2-day conferencein Ij
developer emphasis and one with business

The Treasurer, Nicholas Small, circulated the a
him. The motion to accept the accounts was agr
A. Camacho; sec. R. Cannon).
Asthere was no contested post for the committ
proposedslate be taken as a whole. This wasag
waselected (prop. S. Camacho;sec. R. Cannon).
The new committee is:

Chairman Paul Grosvenor
Secretary Anthony Camacho
Treasurer Nicholas Small
Editor, Vector Stephen Taylor
Activities Ray Cannon
Education Alan Mayer
Projects Jan Clark

RowenaSmail will continueto handle any nece
closed at 1:53pm.
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Kx Systems User Meeting 2007
reported by Stephen Taylor (editor@vector.org.uk)

Soft grey cloudsroll in over the low greenhills, swollen with evaporation from
the Gulf Stream. We’re on the western edgeof the continent, the first Europeans
to taste this treat from the Atlantic.It sifts down onto us through the warm air,
glossing leaves andcars with a thin lacquer, darkeningthe golf links and stone of
this mad hatter’s castle. This is Castle Dromoland in County Clare.
Thesetting is appropriate for the second residential conference of users of Kx
Systems’ insanely fast, unthinkably compact, Q programming language. Mostof
whatis reported hereis hilariously different from the ever-more-complex
abstractions of mainstream computing. But Q is what the big beasts of the
financial marketsuse to get results when conventional products andpracticesfail
them.
Three conference presentations focused on howto exploit an investmentin kdb+.
Brian Fitzpatrick & Felix Lungu described the Q-based tools, modules and
applicationsthat First Derivatives has built around kdb+. Veteran K author
Charles Skelton spoke of the design issuescritical to successful deployment of
software using kdb+. And Morten Kromberg of Dyalog demonstrated how, once
Q has workedits magic with billion-row tables, richly-featured Dyalog APL
provides access to GUI, graphics, classes and .Net assemblies withoutsacrificing
anyof Q’s array-language productivity.
Niall Dalton, Kx’s new Chief Solutions Architect, addressed the challenges of
getting from today’s powerful 64-bit PCs anythinglike the performance of which
they are theoretically capable, and why Q is such a good environmentin which to
tackle that challenge. Performance wasalso the focusof another speaker, neither
whose namenoraffiliation can be reported here, who spoke from his experience
of the huge difference that disk configurations maketo actual application
performance.
Response speed wasthe focus ofthe banquet speaker, Wendy Morgan,from the
LondonStock Exchange, whotalked of the work the exchange has doneto strip
latency outofits market data feeds. Private trader and Q programmer Mark
Sykes explained how the speed at which an algorithmic trading translates into
‘slippage’ — the difference betweenthe price reported on a marketfeed and the
price at which a subsequentorderactually gets filled. He showed how the same
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model that trades profitably with a fast response time will lose moneyif it runs
evenslightly more slowly. The differences are measured in milliseconds.
Charles Skelton had addressedin his presentation mattersof ‘style’ in writing Q
programs, and he offered a set of prescriptions and proscriptions, observing that
whether we agreedor disagreed with them individually, writing style has
important consquencesfor the cost of optimising and maintaining programs.
A consequenceof Q’s successis strong demand for programmers. Jeffry Borror
addressed the question of “manufacturing” expertise in Q and kdb+, lookingat
whois likely to succeed with the technology, and howbestto introduce them to
it. Like Charles Skelton, he emphasised the importance of writing practices and
madespecific recommendations.
Somethingis stirring in the Q and kdb+ world.For thefirst time, conference
speakers seem generally willing to have their presentations published. Expect to
see much material from this conference in Vector 23.3.
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Can One BeFit on a Starvation Diet?
by Sylvia Camacho(sylviac@blueyonder.co.uk)

Is Mathematica really the way to go to expressour creative 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 “starvedpalette” of terminally
overloaded nouns, verbs and adverbs whichwill only ever really be understood by a few
narrow specialists? [...]

This is somethingId like to explore ~ and invite others to explore - in a futurearticle.
Whatis it about APL that gives me an edge over somebody armed with Mathematica(or
anyofits rivals, like MAPLE) whenit comes to programminga sophisticated
application?

Ian Clark
It happened that Ian’s challenge[1] dropped at my feet when I wasalready in the
Lists, jousting in a different arena with those nouns, verbs and adverbs, which Ian
suggests are unfit for the mathematical service into which Ken Iverson recruited
them. I was doing someresearchinto the origins of and relationships between
various natural languages; a matter, as we know,very close to Ken’s heart. I had
just found out, too late to thank him again, why it was he had given usa copy of
The American Heritage Dictionary — with the stern inscription “Aug. 1990 for
Sylvia and Anthony, the RIGHTversion”. I guess he had seen that we had only
the concise edition, lacking the extensive commentary onthe history of language
and etymological roots that was his delight [2]. Even as I was discoveringits
virtues, I was also using an encyclopaedia of language by David Crystal[3] and
had reachedhis brief entry on “The language of science” in which he says:

The knowledge base of a subject upon whichallscientists depend,is accessible only if
previous generations have managedto expresstheir findingsin a precise and
unambiguous manner. Similarly, present day scientists, hoping to make their own
contributionsto this knowledge base, mustsatisfy the same linguistic constraints if their
workis to be correctly interpreted and accepted by their peers.[...]
The mathematical expression of relationships promotesan extensive use of numerals,
operators,letters and other special symbols, which are frequently used in word-like and
sentence-like combinations(as formulae, equations, etc.). Lengthy sequences of text can
be written in logographic form, thus giving the languageofscienceits highly valued
status as a universal medium of expression.
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Or,as Ian Clark putit, ‘a widely understood andinternationally accepted
notation’. As Crystal points out, mathematics has that in common with other
types ofscientific expression; models, charts, pictures, maps and diagrams, but
these are almost nevertotally independentof verbal material to amplify the usage
and meaning of non-verbal representations. What is more, comparison of
statistics for natural languages showsthat the same motivation which has made
the various scientific symbolisms increasingly widespread, is making English the
favoured worldwidelinguafranca andthe alphabet whichit inherited via Rome
from the Phoenicians, a universally acknowledged written medium, evenfor the
transliterated version ofits language that the Chinese governmentis promoting.
So whatis so special about mathematical notation that it should resist this
linguistic tide?
A comparison between APL/J and conventional mathematical notation is
interesting. Standard APL uses about 50 symbols whichare not represented on
the normal keyboard. J has 120 entries in its vocabulary of primitives,all of course
comprising one or two ASCII characters. In my great tome called Mathematicsfrom
the Birth ofNumber[4], ] find an index of mathematical “Symbols in Common
Use”of 180 entries, of which about 70 can be accessed directly from a normal
keyboard, providing italic and boldface are allowed. So conventional mathematics
uses rather morethan 100 special symbols, thatis less than the totalofJ
primitives, to supplementthe conventionalliterary fonts. Why thenresist the
conversionofall of them,like J, into sets of ASCII characters, thus reaping the
samebenefits that the Chinese expect from their use of the Romanalphabet? One
possible answeris to be found among thetypesof scientific notation quoted by
Crystal.
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For example:
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Givenanelectronic circuit of this type it would be possible to provide a verbal
description:

. but it wouldbe so long and complex as to be unintelligible. On the other hand, the
verbal description of the elements of such circuits is an essential feature of training
programmesin the subject.

Anyone whohas watchedan electronic engineer designing a piece of equipment
will have seen such pictures being drawn. What then about mathematicians: do
they use similar techniques? Of course they do. They draw geometric diagrams,
they draw graphs,they arrange ideasas tables; butthis is not what is meant by
‘conventional mathematical notation’. In the imagination of most peoplethat
looks morelikethis [5]:

Simpson's Rule The area underthe approximatin; > 1
parabola can be obtained by integratingbetween ° An=CSG=Odt
the points x=0 and x=2 1

P =|faorearm20£0q ,
Yetall except two orthreeof these characters 2
can be namedbyanyliterate person,soit is
notthe symbols alone that make this script
mathematical:it is the way they are disposed
on the page.

=2/0+200
L“2t5V,VtyD
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Crystal makesthis samepoint by his choice of a very simple exampleofa
mathematical expression:

207
3

This simple mathematical expression is unambiguousin its non-verbal form, with
all elements simultaneously present. But as soon as weattemptto readit aloud,in
a serial way, complications arise. The verbal version would be:‘the square root of
two hundredandfifty divided by three plus seven’. But this written formulation
could beinterpreted in several ways suchas:

LB 45 0,£8 or f+! P50 ++oF+Tor

Crystalis right. It is not possible to express in a sentence whatthis picture means
withoutreferring to the spacial disposition ofits symbols. However, lverson has
demonstratedthat its meaning can be rendered unambiguouslyas character
strings in either APL orJ:

7+(25073)*0.5 a APL
74%: 250%3 NB. J

For that matter this can be done equally well in Mathematica; as is shownbyIan‘s
example of linear input for a quadratic expression.It lookslike this:

(-b + Sqrt[b * 2 - 4ac])/(2a) /. (b=>0, c=>t)
which Mathematica simplifies, if given incomplete values, to:

or, if given all values thus:
(-b + Sqrt{b * 2 - 4ac])/(2a) /. (b#>0, c#>1, a#>2)

althoughit gives the result in CMN unless a numeric result is specified:

1B
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An APLIWIN equivalent might looklike this:
Vv requad coeffssasb;c;dse3d

[1] accoeffs[3] © becoeffs[2] © c+coeffs[1][2] dsc+(b*2)-hxaxc A discriminant
{3} dei “1xdsc*0.5
[4]  r+(d-b)+2xa

v
quad 1 0 2

0j0.7071067812 0j°0.7071067812

While J lookslikethis:
seler'a=:28{'3 ‘b=:18{'s 'c=:08{' NB.values from

argument
dsc=: (b*%2:) - 4:*axc NB. dsc is discriminant
r=:(-@b(+,-)%:@dsc)4+:@a
r cba=:1 0 2 NB. argument assumes ascending

polynomial0j0.707107 0j_0.707107
These examplesperfectly illustrate the nub of Iverson’scriticism of conventional
mathematical notation. Although,just as with the electronic diagram,all ofits
components can be named, what CMNlacksis a grammar.Its - sometimes very
elaborate — arrangementon the pageis a substitute for the conventional sentence
structure (the syntax of the nouns, verbs and adverbs)of a natural languagebut,
as Crystal shows,this is not sufficient to allow its meaning to be put into words
without circumlocution.In this respect, therefore, Mathematica mustbe subject to
the same constraints as APL/J or any other mathematical programming language.
Its own specification for computer operations, whetherthey are to be numeric or
symbolic translations, must be unambiguous and complete. Thosefavourites of
mathematicians’...’, rules of precedence for operators and so on, mustbe fully
spelled out.
Ian saysthat, for Mathematica, everything is an ‘expression’ and an expression is
‘a string of ASCII charactersto be filtered’, which it surely has in common with
most programming languages, including J. APL uses an extended characterset
requiring a non-ASCII code, which we knowto our cost has practical commercial
disadvantages, butthis is not enoughto warrant Ian’s opinion that Mathematica,
‘contrasts strongly with the APL view of the world, where the whole time you're
consciousof handling vectors of binary “num”elements.’ Everyone knows I ama
great admirer of Gérard Langlet and he famously championedvectors for most
intermediate processing, but to suppose that this can be called ‘the APL view of
the world’ seemsperverse in the light of Iverson’s ownstated ‘core ideas’[6]:
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* The adoption from Tensor Analysis of a systematic treatmentof arrays,in
which every entity is an array, and different ranksleadto scalars, vectors (or
lists), matrices (or tables), and higher dimensional arrays(or reports).

* Operators(in the sense introduced by Heaviside), which applyto functions to
producerelated functions.

What Mathematica does, whichis outside the scope of APL/J, is to resolve
algorithmsin termsof the symbols themselves. So the result of the quadratic
which Ian inputin linear form is first displayed in CMN andthen,if all values are
specified, the result is displayed, simplified, butstill as CMN symbols.If the
numeric equivalent is wanted it mustbe specifically requested. As a tool for
teaching and using CMN this mustbe invaluablebutit is not neededfor a general
purpose programming language. Ian suggests that, by reformulating the symbolic
algorithms, Mathematica bypasses someof the imprecision which may be
introduced by numericresolution of intermediate results, of the sort described by
Donald McIntyre [7]. Gérard Langlet [8] cites Mathematica as a useful example of
software which allows a widerangeof user-defined precision.
Those of us who have grown up with computingsince the 1950s can fully
sympathise with lan’s impatience with legacy systems, incorporating successive
attempts by competing vendors to engineer a GUI interface for their APL
products; but that Mathematica, dating from 1988 and from a single Vendor,is
less cumbersome, should scarcely be a surprise to him, The question atissue is
whether Mathematica should now be his software of choice for programming a
‘sophisticated application’. ] wantto answerthis with a question. “Is there
anything about your application that requires more than simple arithmetic?”If
nothing, then base your choice on purely commercial considerations ~ of price
and support andavailability of programmers and concentrate your attention on
the computer/userinterface irrespective of software. On the other hand,if there
are subtleties of algorithms and/orit is the users who are mathematically
sophisticated, one must consider their level of commitmentto the conventional
notation.

 

Ian is obviously very comfortable with CMN and wantsto useit as a teaching
medium.For this purpose Mathematica may behis ideal tool. The Chinese have
no intention of abandoningtheir ideogramsfor use within their own community,
althoughtheyare also intent on communicating with a world becoming
technologically committed to the English language and the Roman alphabet.
Analogously, if an application requires a fundamentally mathematicalor, even |
more importantly logical, approach andtheusers are not committed to CMN;
APL/J maywell be the equivalent of English in the Romanalphabet, the new
mathematical lingua franca.
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Aslan explainsit, there are aspects of input to Mathematica morelike J than
CMN.The‘linearised format’ inputdisplays in the standard keyboard typeface
exceptthat#/> gives right arrow. Alternatively, input can be by the graphics
package device of selection from palette of styles, which allow two-dimensional
input, matching the CMN default output format. Unsurprisingly, the ‘behind the
scenes’ text, which specifies the display of CMN onthe screen,is as verbose and
unfriendly as the Visual Basic controls set up by the GUIfront-endtoJ.
Whichbrings us backto Ian’s question:is it only a matter of prejudice or does
their ‘fitness for purpose’ have any bearing on a choice between APL/J and
Mathematica and,by implication, the many other tools on the market? I think it
does, butthathe is thinking only in terms of programming bespoke computer
applications. The implementationofJ is alreadyitself a ‘sophisticated
application’, andit is written in C. [ have the impression that one popular use for
Mathematicais to facilitate publication in mathematical journals and that another
is to provide teachers of mathematics with a versatile tool with whichto interact
with their pupils. Let us rememberthatIverson was, aboveall, a teacher who
attracted his pupils from all walksoflife. I think of APL as a philosophicaltool,
and J even more so. [verson understood mathematics to be a set of formalisms
chosen to add brevity and precision to natural language, which then evolved to
becomean internationaldialect. Nevertheless, mathematics cannotstand alone:it
is rooted in and dependentupon natural language. Consider the page from
Lanczos’ Applied Analysis above. We can only understandthe purpose of his CMN
in the light of his verbal description of the relevance of Simpson’s Rule to the
methodcalled quadrature, which he illustrates with a graph. He might have
welcomed Mathematica as a manuscript-preparation tool but that would
probably have been the limit of his need for a computer.
However, computers need control languages, which must incorporate both
mathematical and logical terms. Iverson’s notation supplied both and would have
beena tool of choice,if the capacity of 1960s hardware hadbeen up to the
challenge. Asit turned out, programming languages were devised using a
‘starved palette’ of words and abbreviations, somewhat reminiscent of English,
each havingits own exotic grammar, requiring a telephone directory-sized
textbookforits exposition. Ken studied the etymology of the language of
mathematics and logic and, in the spirit of Esperanto, devised APL and J to bea
versatile language, with a simplified andrigorously consistent grammar, in which
to talk about arrays whether alphabetic, numericor logical.
Iverson’s greatest achievement was to extend the field of mathematicsitself and
an appreciation ofthis is very likely to be confined to a ‘narrow élite’. It cannot be
expected to engage the attention of most mathematicians unless they need both
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computer powerand the uniqueinsights of APL/J. So my answerto Ian’s
question would be thatthe market for applications requiring sophisticated
mathematics will always be small and I guessthat there will be little competition
between APL/J and Mathematicaon technical grounds. Like the languages we
speak, the programming languages welearn will be decided by the communities
weare born into or decide to join. There is no reason why weshould not be
bilingual in CMN and APL/J but we must recognise that the formal structures we
set up by the useof either will always be embeddedin somenaturallanguage,
with English leading the field and already ahead by a good manylengths.
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DISCOVER
APL — A Glimpse of Heaven

by Bernard Legrand (bernardlegrand@interfluences.fr)
translated by Sylvia Camacho

This documentwascreated for a conference on 22 June 2006, organized by
AFAPL,Association Francophonepourla promotion du langage APL; a special
conference dedicatedto our friend Henri Sinturel, now no longer with us.
This conference was not designed for those proficientin the language: their needs
have been metfor manyyears and I have nothing to teach them. Iam only
attempting to demonstratethis attractive intellectual tool to those who do not
knowit, in the hope of making oneor two converts willing to promoteit.
In fact the following presentation is intended, aboveall, to construct a bridge
between two generations:

The “diplodocus” generation familiar with information
technology before the PC and the adventof screens
(remember,they were the same ones who knew about
punched cards!) and who found in APL a meansof
handlingall the problems which large computers could not
handle within a reasonable time. That generation is on the
wayto extinction.
The generation who know only about micro-computers,
the Internet and hypertext; on which they have been
broughtup, with substantial help from Excel, ever since
their schooldays and who would like to think everything
can be donewith three clicks of a mouse.

 
But to describe the APL language, whether in 3 pagesor 30,is as difficult as
describing a tennis matchor the flight of a seagull: a written documentis not
capable of matching hands-on experience. Thusthe following pages only give a
verylimited and fragmentary view of the whole wealth of APL.
The abundanceof APLrichesis a glimpse of heaven. Here’s to you, Henri!
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hopeto stay true to the spirit of APL, and to the enthusiasm of those who have
praised and promotedit over the years.I shall try also to reply to the most
frequently asked questions and the mostoften expressedcriticisms, but I cannot
encompassall aspects of the debate. So J invite all those who are curious about the
language to spend an hour with meat a computerscreen.
Fasten your seatbelts: we're off!
TheFirst Step is Easy
In the following pages, for maximum clarity, the text typed in by the useris
indented, whereas the computer’s response beginsat the left margin.
Thefirst impression of APL is that of a hand calculator:

27 + 53
80

1271 - 708
562

59 x 8
475

8674
21.5

Thefirst surprise is that multiplication is represented by its proper symbol = and
notby the abominable star * which prevails in all other computer languages. The
samegoes for division.
To create a variable it is enough to key in the chosen name and to show by the
arrow thatit is to be given the value or values whichfollow.
For example:

VAT + 19.6 A read as: VAT gets 19.6
Years « 1952 1943 1986 2005

To learn the contentsof a variableit is sufficient to type its namethus.
Years

1952 1943 1986 2005
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A Global Approach
It is characteristic of APL thatit can operate simultaneously on twosets of
numbersof the same “shape”. Below, for example,there are twovariables,a list
of prices of 5 products and the quantity boughtof each:

Price + 5.2 11.5 3.6 4 8.45
Qty +2 1 3 6 2

Whenthe twovariables are multiplied together, they are multiplied item by item
to produce a result of the same shape:

Costs « Price « Qty
Costs

10.4 11.5 10.8 24 16.9
This global approach eliminates most of the “loops” which greatly overburden
programsin most current languages.
This property remainstruefor arrays of values of the same shape or numberof
dimensions.
So a Sales Director can makeforecasts for sales of 4 products over the coming 6
months, andassign them to the variable Forecast.
At the end of 6 months hecan assign the somewhatdifferent real valuesto the
variable Actual.

Forecast
150 200 100 80 80 80
300 330 360 400 500 520
100 250 350 380 400 456

Actual
241 188 141 87 82 74
321 306 352 403 497 507
118 283 397 424 411 409

50 120 220 300 320 450 43 91 187 306 318 363

It is clear that the first reaction of our Director will be to evaluate the differences,
which he can getveryeasily by writing:

Actual-Forecast“9 712 “11-7 2 «7621. "2h ~B 3-3 71318 33 47 4H 14 “4d“7-29-33 6 “2 13
Notethat the sign is part of the number. Negatives take a high minusto
distinguish the sign of a negative value from subtraction.
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To get a similar result by meansofa traditional computer language requires many
instructions, which hides the object of the calculation behind arcane
programming. Here, for example, is what one would write in PASCAL:

DO UNTIL I=4
DO UNTIL J=6
DIFF (I,J) :=ACTUAL (I,J) -FORECAST (I,d}

END
END.

Ah well, believeit or not, one can find at the heart of French university
establishments people who maintain that the second wayof writing these things
is the simplest, those who resurrect the well-known Shadoks maxim:[Trans: a
1960s French cult animation series, according to Google}: Why makeit simple
whenone can makeit complicated?
Wehave seen that APL works betweentwovariables of the same shape;it also
works between suchvariables and a single item, whichis called a scalar.
Such will be the case if one wants to calculate the total of 19.6% VATapplied to
the variable Price above.
Whether one writes Price x 0.196 or one writes 0.196 = Pricethe result will
be the same:

1.0192 2.254 0.7056 0.784% 1.6562
A result which will require rounding, butthatis not importanthere.
New Symbols
Human intelligence is not confined to four or five basic operations, thoughthatis
truly the limit imposed by the majority of, even the most modern, programming
languages.
The inventive creator of APL, Kenneth E. Iverson, therefore addedtothesetofall :
the usual symbols a numberofnew ones:
The symbolfor the function maximum returns the greater of two numbers,or of
twoarrays of numbers compared item byitem. Thereis also, as one mightexpect,
a symbolfor minimum.

 

75.6 [ 87.3
87.3
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11 28 52 14% [ 30 10 50 20
30 28 52 20

The function Minimum works the same way:
14 28 52 14 | 20

14 20 20 14
APLsupports about 70 symbols. Consequent upon certain symbols being defined
in two waysonecould argue at length about the exact number.
Thatis nothing to worry about: someof the symbols are familiar (such as * or + or
again + and -, but also ! and a good manyothers).
Double Meaning of Symbols
This is not a peculiarity of APL; within algebra weare familiar with the use of
symbols as commonas the minussign being used in two ways.
In the expression a = x-y it means the operation subtraction, whereas in a = -y it is
the result of the inverse operation, which changesthe sign of the number.
Thefirst form is called the dyadic use of the symbol. The second form is called the
monadic use of the symbol.
It is the same in APL, where mostof the symbols can have two meanings.
For example,to find the shape (the dimensions)of an object, one uses the Greek
letter p (rho), which can be read “shapeof”, in its monadic use.

p Price A Manadic: Price comprises 5 items

p Forecast A Monadic: Forecast comprises 4 rows of 6 items
46

Used dyadically, the same symbolwill organise valuesinto the specified shape.
23p12345 6
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first the shape to give to the table: 4 2 (4 rows of 2 columns), and next the contents
of the table: 25 60 33 47 11 etc.
It is the symbolrho which makesthe connection:

Tab «+ & 2 p 25 60 33 47 11 44 53 28

A new variable Tab is thus created, and this is also how the variables Forecast
and Actual above were made.

Conventions
In APL,onegives the name vector to a list of values; which may be composed of
numberslike Price and Qty, or ofletters like 'Once upon a time'. Onecallsa
table of two dimensions,like Forecast or Tab, a matrix, and a single value, a
numberlike 456.18 or a single letter like 'Q’, a scalar.

Reduction: a Linking Notation
Rememberthat we calculated some costs: 10.4 11.5 10.8 24 16.9.
So what must we do to work out the total? Mathematiciansare creative people
wholong ago devised the symbol Z, always with a pretty collection of indices
above and below, which is not very compatible with elementary text processing,
which must put symbols ona singleline.
In APL,the operationis written thus:

+/ Costs
73.6

Simple isn’t it? What's the pointof the indices of the first andlast items? This
gives the total of all the itemsof the data without mentioning them!
Onespeaksof the pius reduction of the variable Costs. To gain a better
understandingof the process:
Whenwewrite an instruction such as +/ 21 45 18 27 11

itisasifwe wrote 21 + 45 + 18 + 27 + 14
to obtain the sum 122
in fact as if we hadinserted the symbol + betweenthe values.

But then, if we write x/ 21 45 18 27 11
it is as if we had written 214 « 45 x 18 x 27 « {4
and obtained the product 5051970
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Similarly, if we write [/ 21 45 18 27 14
itis asif we wrote 21 [ 45 f 18 [ 27 [ 11
and so had obtained the largest item 45

Reduction belongsto a special category of symbolscalled operators.
The other symbols (+ - = { > 9...) representfunctions (addition, subtraction...
maximum ... shape, etc.).
The argumentsof a function are data: Price x Qty
Whereastheleft argumentof an operatoris afunction: +/ Costs
(A more rigorousdefinition is beyondthe simple framework givenhere.)
We maysay that reduction allows as manydifferent operationsto be carried out
as there are symbolsfor functions (or program names!)toits left: it is an idea of
great generality.
Just think: in fact in mathematics weinvented £ for the sum,Il for the product,
min and max for the minimum or the maximum,andstill more notable inf (lower
bound) and sup (upper bound)!
In APL, the sole symbol/ suffices to regularise all this notation!
APLcontains six mathematical operators in its most basic versions, and nine in
the version of Dyalog APL whichis used for this document.
First Program
Wewantto calculate the average of the following numbers:

Val « 22 37 41 19 54 11 34
We mustdivide one expression by another:

first for the sum of the values: +/Val which gives 218
nextfor the number of values: pVal which gives 7
The calculation can be written as the single formula: (+/Val)+(pVal)

Asit is quite likely we shall often want to makethis sortof calculation,it is
preferable to store this sequencein the form of a program.
In APL weprefer the name definedfunction to the nameprogram.
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Defined functions are produced bya feature of the language which builds them
so that they maybe used in the same wayas the symbols (+ - « [ > p...) which
are called primitivefunctions.
It is outside the scope of this document to explain how to define such a program:
having said which,it will look somethinglike the following:

VR <« Average V
[4] R + (+/¥)#(pV)

v

Averageis the program name.
V represents thelist of values which are defined as the right argument.
R represents theresult of the calculation, which will be returned at the end.

The typographical sign ¥ (called del) marks the beginning and endof the printed
form of the program.
Oncedefined, this function may be invokedin a very simple way:

Average Val
34.1428571428

Average 12 74 56 23
441.25

One maythereafter includeit in a more complex expression:
10xAverage 12 74 56 23

412.5
Indexing
Returning to ourvector of numbers: Val+ 22 37 41 19 54 11 34
In order to extract the fourth item, we write Val[4]
In other languagesoneuses parentheses instead of square brackets; this is not
very different.
Whatis new is that one can extract several items in oneinstruction.

Val
22 37 41 19 54 11 34

Val [2 4% 7 4 4] A note extracting the same item
twice
37 19 34 22 19
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And,of course, in the same way one may modify one or moreitems of Val
designated bytheir indices, providing as many values are specified as there are
items to modify,or a single valueforall (modified items in bold type):

Val[3 5 1] + 300 77 1414
Val

111 37 300 19 77 11 34
It is often necessary to extract the first items from list of values, for example the
first 5. Nothing couldbe easier:

Val[i 234% 5]
1141 37 300 19 77

Butif one needsto extractthefirst 500 items from a longlist, typing the integers
from 1 to 500 is naturally impossible.
This is why APL has been given the symbol (iota), which producestheset of the
first n integers.
Thus, instead of writing 1 2 3 4 5 6 7 8, itis sufficient to write 18. And to
extract the first 500 termsof a large vector, one may write Big[1500].

Calculating without Writing Programs
The twenty salaries of a businessare divided into three hierarchical categories,
denoted simply 1 2 3.
Oneassignsto twovariables the salaries and the categories of these salaries; a part
shownhere:

Salaries « 4225 1619 3706 2240 2076 1389 3916 3918 4939 2735
Categories + 3 1 3 2 2 1 3 3 3 2

Dothey never want to upgrade these salaries? (Whathas our poor world cometo!)
A rumourreachesus abouttheir plans: they want a different percentage increase
for each category, accordingto the following scale:
Category Required Upgrade

1 8%
2 5%
3 2%

How much is that going to cost the business?
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Wecreate a variable containing the above three rates, recalling that we can divide
three numbers by a single number:

Rates + 8 5 2 + 100
Rates

0.08 0,05 0.02
Then,asthe first salary is in category 3, the rate which appliestoitis:

Rates[3]
0.02

It followsthatthefirst five salaries, being in categories 3 1 3 2 2 respectively,
require the following upgrades:

Rates[3 1 3 2 2]
0.02 0.08 0.02 0.05 0.05

Moregenerally, the rates applied to our twenty salaries are obtained like this:
Rates[Categories]

0.02 0.08 0.02 0.05 0.05 0.08 0. 02 0.02 0.02 0.05 0.05 ..

Having the 20 ratesit suffices to multiply by the 20 salaries to obtain the
individual up-grades:

Salaries x Rates[Categories]
84.5 129.52 74.42 112 103.8 111.12 78.32 78.36 98.78 ..

Finally, by adding them all, one will know how much it will cost the business:
+/ Salaries x Rates[Categories]

2477.41

Onenotesthat:
¢ this method remains valid whatever the numberofsalaries or categories.
* the result has been obtained without writing any program.
* and this expression can be readasthe simplest possible English: The sum of

Salaries multiplied by Rates according to Categories.
This example showsclearly that there are ways of reasoning other than those
which have dominated information processing for 40 years buttheyare,alas,still
extremelyrare. This difference and originality, introduced by APL, are major
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features. They typify the open and welcomingintellectual spirit of the people who
practiseit.
Our Binary Friends
APL makes muchuse of binary data.It is most often created by meansof
relational functions such as = or >.

Salaries > 3000
1otoooristioiitiooiiooddd

ctual > Forecastt
1
0
1
0o

r
a
d

a
0
0
Qo
1Or

RR
O

oO
rO

r

Onesees the favourable results instantly. It is a prime novelty of APL thatit is the
only computer language we know of whichhasthesix relational functions,
representedin their conventional mathematical form: < s = 2 > #.
Forsure, other languages manage somehow butit seemsto us, at the beginning of
the 21st century,not totally unreasonableto ask that the inequality > should not
be represented as => and that « should not be represented by the diabolical <>!
Naturally one can operate on this binary data usingall the functions of Boolean
algebra and, moreover, the symbols usedare those familiar, throughout the
world, to mathematiciansof all nationalities:
Function and is well known « (denoted AND in many languages).
Functionor is well known v (denoted ORin these languages).
Thus, if Iam looking for people in category 3 whosesalary is less than 4000 euros,
T can write:

(Categories=3) » (Salaries<4+000)
o0L100011000000010001

In fact APLoffersall the functions of Booleanalgebra, including some functions
like NOR and NAND (Exclusive OR and Exclusive AND)notfamiliar to
managers but very useful in electronic automation.
Incidentally, Exclusive OR (sometimescalled XOR) can be simply # because either
symbolacts like Exclusive OR(either not both):
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aoo1t1izroaoiol
oiio0

Finally: these binary vectors can be used as we havedescribed butalso for novel
purposes, as goodtools for denumeratingandselecting.
Denumeration
Having found whichsalaries are less than 2500 euros by meansofthe following
expression:

Salaries<2500
o1d0i1iiiaddoadaooitiiooiodoidod

it is easy to add all the 1s and 0s to calculate how many people earn less than 2500
euros:

+/Salaries<2500
8

Selection
Onecan also use the binary vector as a “mask”to select from other data those
items correspondingto the binary1s:

1410100 1/23 55 17 46 84 82 83
23 55 46 83

The procedureis identical for text data:
1101 00 1/'Bernard'

Bend
This operation, called compression, is particularly useful for extracting from a
variable the items conformingto a given criterion. For example, to display the
salaries in Category 2, one writes:

(Categories=2)/Salaries
2240 2076 2735 3278 1339 3319

 

Powerful, isn’t it?

Discovery
Topractise our skill some more,let us find in our variable Vat the positions of
numbersgreaterthan 35.
Hereare the stages of our journey:
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Val
22 37 41 19 54 411 34

Vale35
o110100

p¥al
7

upVal
1234567

Let us compare two ofthese results:
Val>35

o11i0100
tpVval

123%567
Onesees thatif one eliminates (by a compression) the terms which correspond to
zerosin orderto retain those correspondingto 1, oneeasily gets the positions
required: 2 3 5. Thus the job may be doneasfollows:

(Val>35)/tpVal
235

This expression applies in manydifferentsituations.
Here is a similar use, but applied to text data: to find the positions of‘a’ within a
phrase; the method is the same.

Phrase + ‘The Argentinian tango is not in fashion'
(Phrase='a')/tpPhrase

14 18 34

Keepit Dark!
Proudly having foundall the ‘a’s, we may wishto findall the vowels.
Alas, although we can write (Phrase='a' ), because a vector can be compared
with a single value, one cannot write (Phrase='aeiou'), because that would
require the item by item comparisonof a phrase of39 letters and 'aeiou’ which
hasonly 5.
Well, one may compare 39letters with 39 otherletters, or compare them with one
only, but not with 5.
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So we musthave recourse to a new function: membership denoted ¢, also used in
mathematics.
The expression AeB shows, by a binary result, which elements of the variable A
appear (wherever they may be) in the variable 8. And that works no matter what
the shapes, dimensionsor type of data of A and B, a small marvel!
For example:

5728499¢e€ 3456
1ooa0o0i0

‘pissenlit'e' jardin’
oi1ioo0oogtota

(Only the ‘i’s and the ‘n’ appear in ‘jardin’.) So in pursuit of our enquiry we shall
write:

(Phrase € 'aeiou')/1tpPhrase
3.8 11 13 14% 18 21 23 27 30 34 37 38

Onecan also use membership between a vector and a table (matrix), as shown
below (thelist of towns is a variable createdearlier).

Towns
Martigues
Paris
Strasbourg
Granville
Nantes
Fréjus

e
o
0
0
0
0

O
r
R
D
O
R
R

Qa
or

oo
0o

eo
or

RK
RO

G
Q
r
R
a
0
O
R
E

m
O
n
a
o
o
n

C
O
9
O
F
O
R
M

o
o
r
o
o
o
n

ea
2o

0e
0o

00
00

c
o
c
c
O
O
X

Notethat the result has always the same shapeas thedataattheleft:
‘aeiouy' € Towns

tiaiio0

Noneof the towns contains a ‘y’.
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Making a Point
Programmershaveoften said to methat the symbol ¢ constitutes for them the one
irrefutable proof that APL is an advanced mathematical language,notsuitable for
all users. I am inclined to agreethis is the general view, are you?
Evenif it has only been used in education since the beginning of the 60s, this
symbolhas appeared(if I am not mistaken)as part of the apparatus of “modern”
mathematics since the second half of the 19th century. Knowing that weare in the
21st century, we can say thatit is at least 100 years old.
Whatis more, when myelder son was 11 years old, membership wastaught to
Year 7 mathematicsclasses. I can say, having followedhis learning closely,thatit
did notpose any greater difficulty than if that lesson had been delayed until much
later.
In other words,those learned programmers whofind membershiptoodifficult to
understand are unreasonablyclaiming that things which have been within the
powers ofa child of 11 for the past 100 years, have suddenly become too
advancedanddifficult.
In these circumstancesI see that one cannot put APL into anybody’s hands;in
particular thoseof these programmers. Butis this a fair criticism of APL?
A Generally Powerful Function
Wehave a very useful methodto look for the positionsof letters or numbersin a
vector, but it has some small problems we have notyet covered. There is another
way, which uses the dyadic form of the symbol1 (iota).

Vec « 15 40 63 18 27 40 33 29 40 88 A vector to
search

Vec 1 29 63 40 33 50 A values
sought
8327 11

It is the case that 29, 63, 40 and 33, occur respectively in positions 8, 3, 2 and 7.
Thefirst surprise: the value 40 occurs three times in Vec, but only thefirst
occurrenceis mentioned.If the responsefor each value soughthasto be a
position; how mayone, looking for five numbers, obtain sevenresults?
Secondsurprise: the value 50 assigned position 11 ... ina vector comprising only
ten items! This is how the function index of (dyadic t) reports that a valueis
absent.
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Atfirst sight that seemsstrangebutin factit is the characteristic which makesthis
function so generally powerful.
An Example
A motor manufacturer decides he will offer his customers a discount on the
catalogueprice. (Now you knowthatthis exampleis imaginary!)
The discountrate will depend on the geographic area according to the following
table:
Area Discount
17 9%
59 6%
84 5%
89 4%
Other 2%

The problem is to calculate the discount rate which maybe claimedfor a potential
customer wholivesin area 0; for example D«84.
Letus begin by creating two variables:

AREA + 17 50 59 84 89
DISCT + 9 8 6 5 4 2

Let usseeif 84 is in thelist of favoured areas:
AREALD4

84 is all right: the 4th item in thelist. Let us find the currentrate of discountfor
this index position:

OISCT[4]
5

This customer can claim a 5% discount; that’s good. One may simply write:
DISCT[AREALD]} .
If a customerlives in any area such as 75, 45, or 93, the expression AREAtD will
give in all cases the response 6, and DISCT[6] will alwaysfind the rate 2%, as
intended.

50



VECTOR Vol.23 Nos.1&2
 

The importance of this approach is thatit is vector-based. Supposethat publicity
attracts crowdsandthattherefore D is no longera scalar buta vector, the solution
is still valid:

D+24 75 89 60 92 50 51 50 84 66 17 89
DISCT[AREAtD]

2242282852948
All that without a program,neither “loop” nor “test”; readers who know other
programming languageswill havenodifficulty in making the comparison.
Generalisation
In truth, the expression wejust wrote is an example of an algorithm for “changing
the frameof reference”. Notto panic, the nameis recondite, but the conceptis
simple:a list of area numbers(theinitial set) is translated into list of discount
rates (thefinal set).
Let us imaginetheinitial set to be an alphabet composedoflowercase and upper
caseletters, and the final set to be composed of only upper caseletters:

Almin
abedefghijkimnopgqrstuvwxyz ABCDEFGHIJKLMNOPQRSTUVWXYZ

Almaj
ABCDEFGHIJKLMNOPQRSTUVWXYZ ABCDEFGHIJKLMNOPQRSTUVWXYZ*

Fable + 'Le petit Chaperon-Rouge a bouffé Je Loup’
The expression below converts from lower to upper case.

Almaj[Almin uw Fable]
LE PETIT CHAPERON*ROUGE A BOUFF* LE LOUP

As one might expect, the characters - and é, which are absent from theinitial
alphabetic set have been replaced by the* of thefinal set, but the conversion is
acceptable. This solution can easily be improved.
Once more, the rational steps to be taken to resolve a computing problem are
entirely different from the waystraditionally taught, and the programmer has
thereby gained a much more extensive insight.
From Foundation to Structure
Traditional computing languages do not handle tables of numbers. They hold
them in memory, but when they are required for processing they can only handie
them one numberata time.It is unsurprising in these circumstances, that these
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languages do not concern themselves withthe difference that might result from
controlling the shape of the data.
It is quite otherwise with APL, which offers many tools for working with the
shapeofthe data. We shall only lookat a few of them.
Take and drop
The functions Take (+) and Drop(+) serve,as their name suggests, to take or drop
partof a variable. Here weshall show only examples based on vectors, butall the
other shapes of data can betreated in similar way.
Recalling that Vec has values 15 40 63 18 27 40 33 29 40 88

& t Veco A take the first 4 items
15 40 63 18

5 + Vec Aa drop the first 5 items
40 33 29 40 88

If the left argumentis negative, these same functions count from the endof the
vector.

“3 t Vec A take the last 3 items29 40 88
“7: 4 Vec A drop the last 7 items

15 40 63
If one dropsthelast 7 items, it leaves only thefirst 3, which we could have
accomplished with 3+Vec. To have two functions seems unnecessary. What
purposedoesthis serve?
Let us imagine a business with a turnover which has grownover 12 years. The
variable Tome is turnoverin Millions of Euros.

Tome
56 59 67 64 60 61 68 73 78 75 81 84

We wantto calculate the difference between each year and the next; howto doit?
14Tome

59 67 64 60 61 68 73 78 75 8t 84
“14Tome

56 59 67 64 60 61 68 73 78 75 81
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Weseethatall that remains is to subtract item from item:
(1+Tome}-(71+Tome)

3873 41755 73 63

Withouta program orloops;all very simple!
In place of a subtraction, one division calculates the rates of growth instead of the
differences, with some obvious adjustments:

100 x ((14Tome)+(~14Tome)) - 15.35 13.56 “4.48 “6.25 1.67 11.47 7.35 6.85 3.85 8 3.70
Mirrors and Transpositions
APLis also well endowed with functions which pivot data about anyaxis, as
suggested by the shape ofthe symbolused.It applies both to numeric and text
data; as we are going to show by applyingthese functions to the variable Towns
met above.

Initial Reverseleft-right Reverse Exchange raws & columns
Variable {Mirror} top-bottom (Flip) (Transpose)

Towns Towns eTowns &Towns

Martigues seugitraM Fréjus MPSGNF
Paris siraP Nantes aatrar
Strasbourg gruobsartS Granville rrrané
Granville ellivnarG Strasbourg tiantj
Nantes setnaN Paris issveu
Fréjus sujérF Martigues g biss

uol
eul
sre

9

The symbols used $ © & are self-describing, no effort is required to remember
any of them. They also have dyadic uses, with different but alwaysinteresting
results.
Back to Primary School
Remember when welearned our multiplication tables. In that practically
palaeolithic era, to make sure that we knewall ourtables, my instructor made us
calculate the multiplication table for the integers 1 to 9:
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x 1 2 3 4 5 6 8 9

1 1 2 3 5 6 8 9

2 2 h 6 10 12 14 16 18

3 3 6 9 12 15 18 24 24 27

4 4 8 12 16 20 24% 28 32 36

Yousee, I haven’t forgotten! Probably you have doneall this just like me. And
then we quickly forgot the imposition: thus sidestepping a very powerfultool,
one which APL provides, under the nameouter product.
Thetask consists of taking pairs of items of twovectors, (the column and row
headings) and making them theleft and right argumentsofthe function at the top
left. Then weshall go on to see what weget if we changethe valuesa little:

* 8

5 40

4 32

10 80
3 24

25

20

50
15

415 9

75 uS

60 36

150 90
4&5 27

11

55

bl
110
33

This operator is written thus in APL:

4O 25
32 20
80 50
26 15

10
45
36
90
27

40
200

160

400
120

3e.x 85 15 9 11 40
55 20
4H 16
110 40
33 12

0
0
0
0

Now imaginereplacing the symbol for multiplication by any of a numberofother
functions, or programs whichyou could have defined yourself, and you will
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understand,as for reduction already encountered, that outer productis an
operatorof amazing power.
Let's have fun:
(r5)e.2(15)  (15)e.<(15) (15)0.2 (15)

Inner Product
1a0000 OoL1ii2 10000
oioaodo ootid 11000 Y
00100 oooit 11100
aooio0 oagoago0o1 111140
aoaoo1 ao0000 1iiid

Andgo on to practical applications.
An Example

Supposethe vector Ages containsthe ages of 400
respondents to an opinion poll. We wantto establish how
many people there are in each of the following categories.
Q-— 25-30-35 — 45 — 50 - 55 — 65 or above.

 

In addition we decide that those whoare on a borderline
will be assigned to the lower category.

Here is an extract of the data:
Ages « 32 19 50 33 23 65 46 26 31 58 51 23 51 36 28 42
Category + 0 25 30 35 45 50 55 65

Weare going to invoke the outer product Category °.< Ages, and here are the
first items calculated as shown above:
< 32 19 50 33 23 65 46 26 31 58 51 23 51 36 28.
oiti4 4414 4 2 4 «12 «4 «2 «4«2«28 1

25 1 0 0
30 1 0% 1014 41
35 0 0 0
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If one addsup this binary table, one obtains for each row the numberof people
whoare olderthan 0 years, 25 years, 30 years,ete. This is the expression:

cum + +/Categorye.<Ages
The example above is reduced to the value cum whichis: 17 14 12 8 6 4.In
other wordsthere are 12 people older than 30. But among them there are 8 older
than 35. In order to know how manypeopleare between 30 and 35, it is necessary
to perform 12-8, to give 4.
If one wants to reproducethis calculation for all categories,it is necessary to
perform a series of subtractionsas here:

cum
171412 864%

tycum,0
14412 8640

cum-14cum,0
3°92 4225

So, as we shall have occasion to notice again, we find that the commajoins
variables together.This is a function called catenation.
If one no longer works with a small extract of data but with the 400 people,this is
whatone has:

cum++/Category°.<Ages
cum-1+cum,0

83 65 79 79 32 17 369

All that without proper programming, and it works whatever the numberof
people or categories... what luck!
The outer productallowsusto find typical solutions to someveryclassical
problems.
I Have not Told you Everything
In the course of these pages we have flown over APL country and glimpsed
certain bold ideas which explain the attraction of the language. A thousand other
things remain to be seen!
It wouldbe possible to talk about inner product, which is an extensive
generalisation of matrix multiplication, of which our studentsretain only some
formulae, learned by heart as a never-well-understood rigmarole, to reinforce
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“sigmaof A, B,”. Butrealistically, amonglife’s continuing problems, WHAT
PURPOSEis servedby stuffing our brains this way?
Having used APLas teachingtool, I can assure youthatonecan teach linear
algebra in a fast and realistic way, and show studentsthat one can useit for
comparing the management accounts of two companies. After that they will never
forgetit!
Weoughtto talk about generalised arrays, about the execute function, about... and
it would take 400 pages... that is not our intention here.
Allow meto give you a quick illustration of a very unusualuse:forfiles of data in
an inverted form.
The Structure of Data
In the courseof the preceding pages it has been assumedthatthe only
appropriate wayto organise data in APLis to groupit by type: one variable
contains names, anothersalaries, another codes, etc ...
Now,this is notat all the way that informationis organisedin traditional text
files. Take, for example, a personnelfile. In each line of text there is, one after
another, the fields of data for the given individual: surname, forename, code,
salary, etc. So thatit looks a bit like this:

Sabatier Eugene 4 1933 2997 —E D4 2737 93 C
Oepond Alain 4 1943 1732 —€ CO 1489 77 C
Laure Rose 2 1967 3813 —E DO 2082 75 Cc
Japroutsy Véronique 2 1962 3115 —E M3 1934 77 U
Perdoux Véronique 2 1961 1685 MD 0 2559 94 U
Trinque Kate 2 1968 1747 E C 0 2902 92 P
Foucault Jean 1 1934 2962 MM 3 1641 94 U
Fossey Nicole 2 1961 2370 E C 0 1640 9H A
Boudinoy Juliette 2 1945 2705 EM & 1131 75 U
Louvier Laurence 2 1932 1972 E M 2 2228 93 U

In data organised this way, the numeric information(salary, date of birth,...) is
encoded astext: one can only calculate with it after conversion to numerals.
Handlingit in this form will be a heavy burden for APL.
The samplefile above contains 11 fields for 1000 people; thusthefile has 1000
“records”.
APLdoesit like this: one cuts the contentsof the file into 11 columns, each
containing only one type ofinformation (surname, forename, etc.), one converts

57

  



VECTOR Vol.23 Nos.1&2
 

the numeric data into numbers and then recordseach type of information, as one
of 11 records, in a newfile.
Thus one converts the 1000 occurrences of 11 disparatefields into 11 occurrences
of 1000 homogenousfields.
This is why the new file is described as an invertedfile. (One speaks sometimesof a
vector-file.)
In practice, things are a bit more complex. When the number of people becomes
very large (for example 500,000), it is unwise to hold 500,000 valuesas a single
record. One segmentsthe record and puts, for example, 10,000 salaries in each of
50 records, then the dates of birth into 50 recordsof 10,000,etc.
Howis it used?
If one has small, simple variablesit is easy to treat them as seen in earlier pages.1
will show you howtofile all or part of the data by writing short programs
permitting incomparably flexible interrogation.
For example, to extract people with salary (variable SAL) between 1800 and 3500
euros and for whom the marital status (variable SIF) is ‘M’, one could write:

Select Staff (SAL Between 1800 3500) And (SIF = 'M')
(justin the section thatfollows, functions are distinguished from variables by
italic type.) The result might take the following form:

Forename Surname Sex DoB Salary Status SiF Dept
Véronique Taproutsy 2 1962 3115 E M 77
Jean Foucault 1 1934 2962 M M oy
Juliette Boudinoy 2 1945 2705 E M 75
Laurence Louvier 2 1932 1972 E M 93

Thanksto small functions (programs)like Select, Staff, Between, And, butalso: Or,
Save, Select, All, Decile, one can easily interrogate the data. One can, of course,
freely add to the vocabulary.
But, you say to me,this is nota large project, handling variables relating to a 100
or 200 people. What would happenif one had to deal with 10,000, 100,000, or even
more people?
This is where invertedfiles are justified.
In fact, one can erase the small variables, (SAL, SIF, ENF, etc.) and then create the
equivalents as small programs, each of a single instruction which will read the
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corresponding information from the invertedfile and to which wewill give the
same namesas the erased variables (SAL, SIF, ENF).
In other words,theactofcalling SALfixes the contents of the variable SAL, which
used to hold a few dozen salaries. Now, when one calls SAL one executes a
program whichreadstheinvertedfile and returns several dozens of thousands of
salaries.
Theuser’s normalpractices are not upset: he can continue with his armoury of
small enquiry programs. He can also increase their range: a program which works
on variable of 10 or 20 values will workjust the same on 10,000 or 100,000.
Didn’t I tell you APL is magic?
FAQ
lam going to finish by responding to some questions I have often been asked.I
am speaking for myself only: I do not lay claim to special expertise.
APL:is it a professional tool?
I will mention three examples of which I or my associates have experience:

* Long-term Board level planning for the TOTAL group, working with them
over 12 years.

* The managementof supplies required from ‘today + 2’ to ‘today + 3 months’,
bythe assemblylines of the 6 principal factories of the Renault group.

* Risk Managementfor the Allianz-AGF group.
These three have commoncharacteristics placing them atthe level of major
industrial applications.

* Theyare particularly crucial because considerable financesareat stake.
* They must be absolutely reliable. A major Renault works suchas Flins or

Sandouville mustnot be broughtto a stop by a computer bug.
* Thefirst two are extremely changeable: as their requirements are always

changing, the programs undergo constant mutation.
So I reply: yes, for a reasonable cost in labour, APL makespossiblelarge, sensitive
applicationsof the highestlevel of quality andreliability.
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Whatniche does APL occupy today?
Theniche for APL is any applications which are urgent and changeable, these
characteristics usually going together.
Traditional development teams only work for contracts which require at least six
months of planning, after which the writing andtesting will take as long again.It
takes a considerable timeto get what is asked for... and sometimes one does not
even getthat! Then system requirements change suddenly and one spends
months of work on amendments.
Unfortunately some problems cannot wait. Some unforeseen events last two
monthsorless, as was the case with thefirst Gulf War:thatis to say,less time
than it takes computer technicians to amend their programs to meet unexpected
circumstances.
Greatflexibility and speedis the true commercial foundation for APL. For with
APLone can developin direct contact with the users and involve them from the
outset in the continual modification of the object of the development. Afterwards,
as it continuesto evolve,it is still the speed of development which makes APL a
tool especially well adapted to changeable environments.
Is the language readable?
If APL were a specialist, complex language,it would only attract the “Boy
Wonders”of IT, those with A-Gradesin everything, whose horizons are limited
bybits and bytes.
So it is paradoxical that the great majority of IT people have neverreally
understood APL. Those who have usedit successfully have very often not been
computer-literate, or have only a slight knowledge... and they have frequently
learned APLin isolation. Thatis to say, the language serves anyone prepared to
explore it withoutprejudice.
Tobelieve that “plain language” programming would be more readable is
Utopian, even intellectually dishonest. Forif ] say, “a linear function of a variable
is equal to the sum of a constantand of the productof a variable and a second
constant”,it is incontestably English but completely obscure, even
incomprehensible!
Butif I now say y=ax+b(a notation undoubtedly abstract and symbolic), 1 know I
shall be understood by most of my hearers whohavereceived a similar
education.It is self-evident:it is all a matter of upbringing.
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The 80 lines of C++ (or of Java, or whatever) which often replace 5 or6 lines of
APL, seem completely obscure to anyone whohas neverstudied C++.It is
necessary to compare like with like and stop judging APLin the lightof the
opinionsof people whohave not beenwilling to learn it.
Let us putit precisely. Would one accept the view ofa lecturer, about a poem by
Pushkin,that the poetry is bad; if he could not read Russian? Certainly not!It is
the sameif one asks programmersinexpert in APLto form a judgmentconcerning
the readability of programs written in APL. Relying on their status as
professionals, they assert that these programsare unreadable... and people
believe them!
To convince? — an impossible task!
To be honest, I must admit that APL has a number of new symbols, which makes
translation impossible for any uninitiated person. How can you expect a
programmer brought up on C++ or PASCALto be able to understand an
expression such as: R«((VtV)=tpV)/V?
And whowill believe me whenI say that this expression doesnot require any
“reading”or “analysis” for an APLer.It is read and understoodinstantly, as a
whole,just like the word “MUMMY”is fixed in our mind without having to read
andinterpretit letter by letter, as a small child doesit.
Certainly, to understand “MUMMY”one must havelearnedto read;it is the same
for APL,it is necessary to learn it. After all one learns C++ or PASCAL, so why
not APL?
Becauseof its cryptic appearance,it is almost impossible to convince anyone who
might become interested in the beauty of APL, simply by showing him (even as I
have tried to do here} some subtleties and some attractive algorithms.
Donottry to convince anyone by showing that you can do with 10 symbols, what
would take him 100 convolutedinstructions:all the world prefers reading 100
lines of good (or even bad) English, to remaining dumb,faced with 10 Chinese
ideograms! Youwill only convince those whoarewilling to learn.
Howtolearn it?
It is of no importance that one can simply key 2+2 on an APL keyboardto get the
response 4. It is a mistake to imply, as too many APL enthusiasts have done,that
three daysis sufficient time in which to learn and practise this language.
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Beyond knowledgeof the basic elements, correct APL usage assumes knowledge
of methods for organising data, and waysspecific to APL, of solving problems.
That cannotbelearntin a hurry, in APL orany other language.
It is necessary to devote to APL the sametime that one would devote to any other
language (2 or 3 weeks) and to work with professionals whoare able to teach the
bestpractice.
Your Time is Come!

} 5 : Bon, mat ja retourThe diplodocus we know was condemnedtoextinction! o
All of us who havebelievedin andstill believe in APL
would love to see renewed youth and vigour appear,
capable offinding new openings for APL, and new
credibility and legitimacy.
This is the challenge thrownat you: your time is come.
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System Building with APL+Win
by Ajay Askoolum

reviewed by Ian Clark (earthspot2000@hotmail.com)

This bookis aboutbuilding “systems” using the APL+ interpreter sold by
APL2000 Inc. to operate within the Microsoft Windows environment. “System”
here means “application”, not “operating system”as a developer mightatfirst
suppose. According to the Oxford English Dictionary a (computing) system is “a
groupofrelated hardware units or programsorboth, especially when dedicated
to a single application” ~ which is exactly how the author meansit.
From a developer's point-of-view, MS Windowsis a junk-box of parts from which
the dextrous builder can, with modesteffort, throw together a prototype, and
with considerably moreeffort getit into a state fit to ship. By contrast the APL
environment with CLEAR WSis highly generalised andtightly integrated:
everything works with everything else every-which-way — and has donefor the
last 40 years. This enables you,the experienced APLer, to build functions from
scratch with confidence and despatch.It also offers a strong disincentive to
bolting-on ready-made components. Doing sois often far less satisfying than
anything you might write yourself in APL, because you have to spend time
getting used to each component's funnylittle ways.
However, what seemssatisfactory to you during the process of development can
appearless so to your customers when they cometo adapt the application at some
future date - and to the programmers they employ to do the job. The author
approachesthe topic very much from the point-of-view of a maintenance
programmer.He has an understandably sour view of “legacy code”:thatis, old
code built out of matchsticks (my term,nothis). Matchstick systems soon looked
dated andare not easily upgraded without considerable redesign. They can’t take
advantage of improvementsto the platform. Conversely applications written to
use Windows components reap the benefits from upgrades to those components
free of charge and (generally) without pain.
The standard Windowsapplication, i.e. one written in Visual Basic (VB), is largely
stitched together from ready-made components. Andthat’sall VB is goodfor, say
its detractors. But Microsoft have put hundreds of man-years into tuning it up for
that purpose, smoothly extending the language with dotted identifiers to handle
the methods andproperties of ready-made components and, mostsignificantly,
equipping it with a massive library of component documentation: exposition,
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worked examples and “IntelliSense”,all comprising a system of on-line help that
is manifestly better-integrated than the assorted components of Windowsitself.
The Windowsgospelis that third-party software products to run on Windows
shouldlookasfar as possible like extensionsto the operating system,all using the
samescreen furniture and data access methods. The end-useris meantto leverage
this to switch easily between different vendors’ applications. Customers expect
the Windowslook-and-feel to be honoured as a mark of software quality, even if
they don’t necessarily like it. The bookfulfils a real needin this regard, one which
the reviewer too has spentyears of his preciouslife in the service of.
The author has a message: legacy codeis locked in the past andis a burden to
maintain. “Real” Windowsapps mustcall Windows DLLsforall essential
services which the user can possibly see: screen interaction, nationalsettings like
decimal point/commaand thousandsseparator, date and time manipulation,
data access. But, as the book makesclear, “real” Windowsapps aren't the sole
preserveof the MSVisual Studio stable of languages which includes VB, They can
be written in APL — and here’s howto doit.
Onenevertheless hasto accept that VB is the vendor's flagship language. More
pertinently it is the reference languagefor all function-header descriptions and
coding samples in Microsoft’s online Help. All other languagesfeast in a sense on
these crumbsfrom the rich man’s table.
The authoris at pains to promote APL+Win asatleast as good a medium for
coding COMas VB. Thisis a lost cause, as the author himself accepts at times:it
challenges VB onits strongestterritory. Exhibiting examples side-by-side of
corresponding COMcalls in VB and APL+Win likethis:

VB: Set objXL = CreateObject("Excel Application")
APL+Win: ‘objXL' QWI 'Create' ‘Excel.Application'

not only sends the message that VBis in its element, maintaining the illusion that
COMis a natural extensionto the Basic language, butthat the APL+Win
programmercan’t help coding through a keyhole: a DWI-hole, you mightcall it.
The OW1-holeactually offers an occasional advantage. Sometimes you badly need
to see where COMstops and user-code begins. Generally this is in code written
by somebodyelse. VB blurs that boundary, but APL+Win emphasisesit: the user-
command JWSLOCreliablylisting every DWI in your workspace.
Nevertheless the Windowsinterface of APL+Winisin all honesty a distressing
one. Even the author departs from loyalty to the cause to complain about “opaque
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APLsyntax” (p157). Butit’s an interface which has made mea goodliving in the
past ~ so who am to kick against the pricks?
So in me the authoris preachingto the converted,albeit forcibly so. 1 approached
the book as a professional, hoping to improve my Windowsskills - and I was not
disappointed. The author delivers the one thing that APL+Win badly needsto be
a seriousalternative to VB: copious samples of tested working code, accompanied
by practicatly-minded explanations. He presents the major Windows components
(both COM andolder DLLs executed via DWCALL)in the form of APL cover
functions: which provesto be the mostefficient way to deploy this knowledge.
Mycopyis going to get well-thumbed.
I lookedin vain for a CD of working codeinside the back cover. The Internet has
madeall that obsolete: instead you get a URLto the publisher's site which lets
you download a free zip-file of miscellaneous data-access bits-and-pieces, plus the
thing you want: an APL+Win workspace (SBWA) containing all the cover functions
describedin the text. This way the readergets the latest revisions of working
code: no more out-of-date CDs. Howeverthereis still some way to go before SBWA
looks presentable: the version I downloaded had been saved with a suspended
function (viz. the introductory fn,itself called SBWA).
The book (plus working code) earned its £40 coverprice for mein thefirst hour of
use. The author had solved a problem which I was planningto tackle in
APL+Win: how to run a spelling check on data input into my app. I consider
myself a reasonably competent APL+Win coder, butthe author's solution amazed
mewithits simplicity. I would have imagined it necessary to create a document
ondisk of the material to be checked — but no: you can hold the target text in an
APLvariable and putit into the Selection. text property of Word.
This example alone made meverysatisfied with my acquisition — butit continued
in the same vein, teaching me a host of things I didn’t know about Windows,
confirming things I knew (or suspected) about COM anddeliveringit all as
working code which I could use immediately.
To give a flavour of what’s on the menu,there are chapters on working with
Excel, Word, Access, ADO, SQL andVB itself - in various COM positions. Ina
chapterentitled Working with Windowsyoufind out about Date/Time
formatting, managing the Registry, creating a shortcut on the Desktop, app
configuration with INI and XML,andreliably managingfiles on disk and their
folders. The author avoids an encyclopaedic approach (which would have
combinatorially exploded) in favour oftelling you just what you need to know
about everything (and only) what matters. Considering how much room for
debate there is in that, I was struck by how far I found myself in agreement over
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whatwas, and wasnot, important. Though howto tackle the issues the author
correctly identifies gives plenty of scope for debate. For which,alas, thereis little
room here.
Whilst predominantly about APL+Win,the author mentions other major
contemporary APLs: APL2, APLX, APL/W anddiscussestheir special strengths,
identifying that of APL+Win as lying in the COM area. Having done serious work
with twoof the other three APLs, I would wholeheartedly agree, the reason being
the APL+ history of developing the “MWi-hole” as a schematic to parallel what VB
can achieve with GUI coding,to the extent of being able to leverage VB’s own
documentation and worked examples (up to a point). Since COMisin effect a
generalisation and standardisation of the VBX interface for the benefit of non-VB
languages, OWI extendseasily into COM. Howfarit succeedsin this approach and
whereit falls short is something the book usefully discusses — naturally enough,
for it is the author’s main concernin writingit.
Butprimarily it is the code samples which give the bookits value: functions
which workfirst-go without you having to be creative in an unfamiliar area.If
you already know APL,this book turnsthe tables on VBas the languageofchoice
for building pukka Windowsapps, downgradingit to language oflastresort.
So where could I have hoped for more?
J lookedin vain for coverage of internet access using ONI. A cover-function to
downloada file from a URL would have beenreally nice, one to upload even
nicer. This is not to minimise the difficulty of coding UNI to engage in a FIP
session with a remote site. Perhaps the author thinksit is better to buy one of the
available tried-and-tested COM DLLsfor the purposethan to call ONI? Ido
sympathise.
] felt the author wastoo laid-back about communicating with COM-objects,
especially Excel. 0 Op[WIwis little bit sanguine. Though of course sample code
is clearer whenit is not cluttered with diagnostics. Nevertheless, problems with
Excel as an ActiveX tend to appear far down the line (generally the Sunday night
before code release). The day may come when you'll need to trace that code and
look at what’s returned by DWIo.
A slick code-hook for diagnostics is what is needed. The author should give some
spaceto the time-wasting problems which arise from unwise choice of convention
in dealing with returned values: especially those you think you're never going to
need. APL2000 in-house tends to use:

v SINK ship ¥
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so that 0 0 p[WIw can become: SINK QWIw. Besides being faster, this has the
forensic merit of holding the ship for inspection at some OSTOP-able point before
it sinks withouttrace, and even of being substitutable at need by:

v SINK Z
(1) >(z=expectedi)/0 A--the most frequent instance
[2] +(z=expected2)/0 a--the next most frequent
[3] +(z=expected3)/0 aA--etc
C4] OSAVE’ DUMP '

v

You should then arrange for the runtimeinitialisation function to fix the simplest
form of SINK, thus avoiding swabsleft in the patient.
Code hygiene,likefire safety, is all about making the improbable impossible.
Likelihood mustbe factored by Regret. Some coding strategies simply farm bugs.
Experience alone shows which these are. Gerry Weinberg’s “Worst Bug Ever”[2]
records how thousands of man-hours were once wasted on an elusive bug that
turned out to be a certain memory-location labelled ONE occasionally containing
somethingelse, viz. 2. Ah, those good old days of Assemblercoding!Butisn’t
APL,with nosensiblefacility for defining a constant, prey to the very same
gremlin? The author warns us against using globals as constants. I applaud his
recommendation to define constants as niladic functions: I thought I wasthe only
person whodid this routinely. For instance:

v z+ok
(1] z+0

v
for uselike this:

+(ok=tOWI ...)/LABEL_OK
Which highlights another problem concerning return codes: there are two
conflicting popular conventions — a fact which digs no endof elephanttrapsin
little-used code:

* O=ok; 1=Error#1, 2=Error#2... etc. (as above)
* (lpoxj=ok; (0,.n)=Errorfin

So when you comeacross :If ~t[IWI ... what doesit really signify? The construct
:If ok=tQWI ... does at least make clear the programmer’s assumptions about
whatis being returned and what it means.
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Somearguethat such declarative information is best recorded in a comment
becauseit entails zero execution overhead. But maintenance programmers
frequently alter code in disregard of comments, which may then nolonger apply.
They argue thatthe interpreter doesn’t read the comment, so why should they?
Self-documenting code doeshaveits merits, in spite of having 99 different names
for 0, not to mention 1.
To those who haveneverhad to spend their weekendstracing bugs to a deadline
(and see old friends cropping up time and again) these precautions must look
utterly paranoid.But the heart of good programmingpractice surelyis this.
Modern programming techniques stress “rapid application development”, which
is taken to mean ever-quicker ways to cobble-up a prototype, oblivious ofthe
trouble being stored-up for the future. VB is especially bad in this:it is
deceptively rapid in theinitial stages of development — but it makes youpay for it
alllater.
VBis oversold for serious development work, particularly where COM-objects are
involved. Where, for instance, does this ubiquitous VB statementhave any place
in professional code?...

On Error Resume Next
.. It’s Chernobyl programming! Yet the author shows you how to emulateit in
APL+Win,using OELX and +0LC+1. (1 mustconfess, though, to having done so
myself.) Tellingly the topic comesup in the chapter on working with ADO.
The time spent debugginga professional product often grossly exceedsthat spent
on coding the first draft. So whyall this emphasis on coding speed nowadays?
Are we developers (or more likely our managers) simply being sold snake-oil by
the likes of Microsoft? Thereis a case for sacrificing someof that headystarting
velocity, to recoverit with interest down theline by squashing bugs known to be
huge time-wasters. I would haveliked to see more attention given to this matter.
One fault in the book, serious enough in my opinionto fix with an erratum sheet,
is corrupt page-numberingin the index.It is a Cinderella of an index,
overshadowedbythe detailed 3-level table of contents. However every sample
APLfunction is listed here alphabetically: a potentially useful facility. A corrected
index can be downloaded from the same URL as the code-samples.
But these are minor grumbles — merely a wishlist for the second edition, which I
hope and expect will appear shortly, to clue us APL+Win users up on .NET.
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Apartfrom the functionlist in the index, the table of contentsis better for finding
things than the indexitself: you can see a link to this at [1]. I haven’t covered all
the good things in the bookandit’s well worth taking a look here to get an idea of
whatI’ve not had spacefor. Notably the first two chapters: a scholarly overview
of system-building and a useful portfolio of APL techniques to help you build a
seaworthy product. Outright professionals may feel they don’t need to knowall
this (but willstill prize the bookfor the sample code), But trainees mightwell find
these chapters immensely valuable:it is hard practical advice which you simply
won't find elsewhere. The more product developmentexperience youget, the
more you'll come to appreciate how right the authoris.
To sum up:this bookfills a sizeable hole in the armour of APL+Win whenit
comesto do battle with VB, namely in the provision of meaty worked examples of
ActiveX interfacing and Windows DLLcalls generally (at which not even VB is
well-documented!). Worthits price for the timeit'll save you - even atfloor-
cleaning rates of pay ~ and a must-have for any “APL+Winner’s” bookshelf.
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Design Decisions in APLX64
by Richard Nabavi, MicroAPL Ltd (richardnabavi@microapl.co.uk )

When MicroAPLlaunchedits first APL microcomputer in 1980, the CPU was a
Zilog Z80, which could address a maximum of 64 Kb. By squeezing the system
and APLinterpreter software down to an absolute minimum, we wereable to
offer a workspace size of around 28Kb. Remarkably, users were able to write
some quite sophisticated APL systemswith this tiny resource, butit wastight!
The big breakthrough camein 1983, when the MicroAPL Spectrum was launched,
with a 68000 processor and a maximum of 16MB of RAM (24-bit addressing). For
the first time, microcomputer users could enjoy a workspacesize as big as, or
much bigger than, what a mainframecould offer. Within a coupleofyears,
MicroAPL wasselling 68020-based systems with full 32-bit addressing.
Atthis time, IBM PCuserswerestill largely limited to a total of 640Kb,but this
was segmented into 64K chunks which flimited the maximum sizeof arrays.
Eventually the PC world caught up, and unsegmented 32-bit systems, addressing
up to a theoretical 4Gb of memory(of which 2Gbis the most that Windows
applications can address), have been the norm forthe last decade or more.
Becausetheyuse (signed) 32 bit integers internally, most APL interpreters
available today have a maximum workspace size of 2Gb, and the maximum
numberof elements in an array is at most 2,147,483,647 (—1+2*31).
But now a new standardis emerging. First AMD, and subsequently Intel, have
extended theoriginal x86 architectureto a full 64 bits. Desktop computers now
often contain a 64-bit processor (such asthe Intel Core Duo or AMDAthlon), and
Intel have now standardised on 64-bits for their entire range of desktop and
server processors. Currently, nearly all of these are used in 32-bit mode, but the
fact remains: low-cost 64-bit systems are here. And APLis oneof the few software
products which can make good use of the new power and enhanced memory
addressing whichis now available.
APLX64is a fully 64-bit version of APLX, which is designed to take advantage of
this new memory addressing capability. It is currently available for Linux and
Windows.
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Representation and Conversion of Numbers
Integer size
In designing APLX64, oneofthefirst design decisions was: how big should
integers be? Ourstarting point was that we did not wantto imposeanyartificial
restrictions on workspace size or array dimensions, so in APLX64all array
dimensionsandall internal pointers are 64-bit. This meansthat, in theory, the
maximum workspacesizeis 8,589,934,592 Gb, and the maximum size of an array
is 9,223,372,036,854,775,807 elements (~1+2*63). That should be enoughfor
another decade or two, and takes us well beyond the current generation of64-bit
operating systems, which aretypically limited to 128Gb of physical RAM.
In orderto indexthese potentially massive arrays, we decided to implementfull
64-bit integers. This waspartly to avoid havingto usefloating-point numbers to
index arrays, butalso because 64-bit integers are needed in other contexts in 64-bit
systems. These other uses includepositionsin native files, record numbers and
IDs in SQL databases, and handles, pointers and other 64-bit values returned from
external calls (INA). In addition, we wanted the APL userto be able to do full-
precision 64-bit integer arithmetic.
Booleans remain asone bit per element, makingit possible to handle huge
Boolean arrays without excessive memory requirements.
Representationoffloating-point numbers
In most 32-bit APLs, including APLX, floating-point numbersare representedin
64-bit IEEE format. This representation has 53 bits of precision, and a range of
71.797693135E308 to +1.797693135E308.

In APLX64, we decided to keep this same 64-bit formatfor floating-point
numbers. Theprincipal motivation for this decision was that current processors
and compilers support 64-bit floats directly, whereas higher-precision
representations (such as 80-bit or 128-bit) are not available on many platforms. It
doesnot look as though this will change in the nearfuture. A secondary
motivation was to save space onlargefloating-point arrays.
Conversion between integers andfloats
The choice of 64-bit float types presents a potential problem. Up to 2*53,integers
can be represented exactly as 64-bit floats. Above 2*53, the floats start to lose so
much precision that a given floatbit-pattern covers a range which includes more
than one integer (maybe many thousandsofintegers). So what happensto the
rules for converting integers to floats and vice versa in APL?

71  



 

VECTOR Vol.23 Nos.1&2
 

In APLX64the Floor | and Ceiling [ primitives have been modified so that, given
a float number greater than or equal to 2*53, the numberis considered to have
overflowed precision, and hence the primitives return the float value unchanged
(as a 64-bit float). This is effectively the same behaviouras already happensin 32-
bit APLs at 2*31. The reasoninghereis that it is wrong to appear to create a
spuriousprecision by choosing oneparticular 64-bit integer to representthe floor
or ceiling, when the interpreter could equally validly choose manyotherintegers.
For the samereason, any float greater than 2*53 cannotbe used in expressions
which require an exact integer (for example, to index an array, or as a file pointer).
A DOMAIN ERRORwill be reported.
Integer tolerance
According to the APL2 Programming Language Reference:

A numberR is treated as integerif the difference between R and someinteger
is less than approximately 1€713x1[|R.

This definition would have strange consequences for large numbers.It would
mean that ALL floating-point numbersgreater than 1£13 (approx 2*43), would
be regarded asintegers.
To avoid this problem, APLX64applies the followingrules:

* Ifthe resulting integer wouldfit in a 32 bit integer, we adoptthe existing APL2
rule.

¢ Forlarger integers, we use the a fixed distance, the sameas that which we
would use for 2*32, i.e.
1E713 x biggest 32-bit integer => 0.0000488

This has the desirable consequencethat 10,000,000,000,000.5 is not regarded as an
integer.
Comparisontolerance
In APLX64the default value of DCT has been reduced from 1£713 to 36715. This
is a compromise between a value which is small enough to distinguish x from X+1
at high values of X, and not giving false negativesfor true float comparisons
because of calculation and representational inaccuracies. The new default value
gives means that, for X up to 2«48, the expression X=X+1 alwaysreturns0,
irrespective of the internal representationofX.
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Default display of numbers
In APLX64 therules for the default display of numbers has been changed.
Numbers representedinternally as integers are displayed in full precision
irrespective of IPP (this is also true in most 32-bit APLs, although it may not be
obviousbecause ofthe limited allowed range of OPP). In addition, numbers
internally representedas floats which are less than 2«53, and which are ‘exact’
integers, are also displayedin full precision irrespective of UPP. The practical
effect of this is that, at the point where the floats lose precision and cannot be
converted back to integers, the default display switches into E format. Below that,
true 64-bit integers, and floats whichare close to or exactly integers, both display
in the same way(full precision).
Example
The following sequenceillustrates how this all works:

BIGINT+2*48
BIGINT a 64-bit integer

281474976710656

QDR BIGINT
2 fA Data representation 2 means Integer

BIGFLOAT+14 ,0xBIGINT A Multiply by float
A forces result to float

SIGFLOAT
281474976710656 A Looks the same as BIGINT, though.

A It could be used as a file position,
A array index, etc

ODR BIGFLOAT
3 a .. but Data Representation 3

A i.e. Float
LBIGFLOAT

281474976710656 a Floor produces same whale number.
a Good!

oR | BIGFLOAT
2 a Internally converted to integer

BIGINT = BIGINT+1
0

BIGFLOAT = BIGFLOAT+1
0 a Distinct numbers at default Oct

VERYBIGINT+2%62 @ A rather bigger 64-bit integer
VERYBIGINT

461168601842738790%
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QOR VERYBIGINT

VERYBIGFLOAT+4.O0xVERYBIGINT a Force it to 64-bit float form
2

DOR VERYBIGFLOAT
3 A

VERYBIGFLOAT
4.611686018E18 R

aR
A
a

LVERYBIGFLOAT
4.611686018E18 A

OR LVERYBIGFLOAT

Data Representation 3, i.e. float

Lost precision:displays in E format.
It can NOT be used as a file
position, array index, ete

Floor cannot restore the lost
precision

3 a so it returns the same float
number

VERYBIGINT+4
4611686018427387905 a Great! We can add 1 to a

64-bit integer!
VERYBIGINT = VERYBIGINT+1

Q a Integer comparison:
A They are distinct

VERYBIGFLOAT=VERYBIGFLOAT+11 R Float comparison:
A Same (within OCT)

VERYBIGFLOAT+1
4.611686018E18 A Actually, the addition does

a
Aa
A

nothing.
We have only 53 bits of precision,
so the extra 1 is lost off the end
for a number of magnitude 2*62

Summary of integer-float conversion issues
Thepractical effect of these design choices is that, for whole numbers below 2*48,
the APL programmerdoesnot need to know or care whether the numberis
internally representedasa float or as a 64-bit integer; it will behave and display in
the same way, and comparisonswill alwaysgive the expected result. Any
conversion betweenthe twointernal formsloses no precision, and henceis
reversible (e.g. using Floor or Ceiling). Either representation can be used to index
an array, or represent a position in a hugenativefile.
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For numbers between 2*48 and 2*52, the sameis true, exceptthat the APL
programmer might need to reduce OCT to avoid comparison problems, or
alternatively use Floor or Ceiling to force the numbersto integer before doing a
compare.
Above 2*52, if the APL programmerneedsexactintegers (for example, for doing
high-precision arithmetic,orif the integers are 64-bit database record numbers),
APLX64 can correctly handle this requirement. However,in this case the APL
programmerneedsto be careful to ensurethat the integers do notaccidentally get
convertedto float (for example, by mixing record numbers andfloat values in a
single Nx2 matrix, or by doing arithmetic operations which areintrinsically non-
integer, such as divide). Fortunately,if this does happen,it should be obvious,
because the display will flip into E formatat the point where precision has been
lost, and operations which require an integer will give DOMAIN ERROR rather than
giving the wrong answer.
The Client-Server Architecture
Internally, the APLX64 product comprises two separate programs. The 64-bit APL
interpreteritself runs as a 64-bit application (called ap1x64_server on Linux, or
ap1x64_server.exe on Windows). This is the Server. The front-end, whichis the
program youuse to edit, run, and debug APL workspaces, and which implements
all of the user-interface elements and DWI,is a 32-bit program (called APLX.exe on
Windows). This is the Client. The Client and the Server can run on the same
physical machine, or on separate machines connected by a TCP/IP network.
Typically, the Client runs on a desktop Windowssystem, and the Server runs ona
Windowsor Linux server system, although other combinations are possible.
A given Server can support any numberof Clients (each of which may be running
more than one APLsession on the Server), subject to having sufficient memory
and CPUresources andthelicense agreementin force. Also, a given Client can
connect to multiple Servers, so you can run several64-bit sessions simultaneously
on different servers.
As well as the 64-bit interpreter, APLX64 also includesa 32-bit version of the
interpreter, whichis part of the Client program.This allows you to develop and
test 32-bit APLX applications as well as full 64-bit applications. A given Client can
run both 32-bit and 64-bit APL sessions simultaneously.
Communication between the Client and Server
The Client and the Server communicate with each other using the TCP/IP
network protocol(this is true even if they are physically on the same machine).
Theofficial IANA port numberallocated to APLX is 1134.
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Security and Firewalls
The network communication used by the APLX client-server architecture is not
encrypted, and could in theory be snoopedon,or used to run malicious APL code
overthe network. Forthis reason, we strongly recommendthatthe Server should
be protected by a firewall so thatit is not exposed to attacks from untrustedsites.
Thefirewall should normally be set up to disallow all traffic on port 1134 except
between the Server and authorised Client machines on an internal network.
It is possible to run the Client remotely from the Server (for example,for an
employee to run the Client on a machineat his or her home, accessing the Server
in the corporate data centre over the internet). However, the only safe way to do
this is to use a secure VPN (Virtual Private Network), which has been correctly set
up to fully protecttraffic between the two machines.
Running APLX64 on a 64-bit Windows Desktop system

In APLX64 Desktop Edition, the
ANB PTCPRCaeCra Client and the Server run on the

i nis same machine, usually underf WindowsXP64 or Vista. When you_ : start the Client program, normally

|
.

ox

||

Component

Files
|

Files the Server program is started

  
automatically, so the fact that there
are two separate programs running
is transparent to the user. When thesa.

ONA 164-bity last APL session ends and the Client
program exits, the Server program
will also terminate automatically.

Because mostof the program is 32-bit, it installs by default in the Program Fites
(x86) directory. This is true even of the 64-bit interpreteritself. Also the Registry
entries are 32-bit, sitting in the WOW6432Nodearea ofthe Registry.
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Running the Client and Server on separate machines
Alternatively, the Client and theAVMOATS RGNaromdietie Server can run on separate
machines. The Client usually runsPb i
under Windows, whereasthe Server   [or can run under 64-bit versions of

Cumponent Fite Windowsor Linux. When you start
fNative the Client program, normally it will

OokNET try to connect to the APLX Server
GNA ¢32.bith program running on the server

Component Files DNA (64.8 machinespecified in your
Preferences (see below).

The Server program must already be running when the Clienttries to connect to
it. The Server starts as a small‘listener’ program which waits for a connection.
Whenit receives a connection request from an APLX Client, it starts another
process which is the actual APL interpreter associated with that connection.
32-bit and 64-bit APL Tasks
Customizing the creation of new APLtasks created from the menus
Using the APLtab ofthe Tools->Preferences dialog, you can alter the way in
which new APLsessions, including theinitial session at start-up, are started:
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The choices are:
* Use the 32-bit APLbuilt-in to the Client program.
* Use the 64-bit APL Server running on the same machineastheclient. if the

Serveris not already running,it will be started automatically. On a 32-bit Client
system,or if you do nothavethe 64-bit interpreter installed on the same
machineas the Client, this option is not available and will be greyed out.

« Connectto a remote APLX interpreter over the network, in which case you
need to specify the host and port in the normal way(the default port is 1134).
You can specify the host as either the IP address (for example, 10.102.0.21), or
as the network nameof the server machine(for example,
‘server23@bigcorp.com'),oras ' localhost‘, which always means the
same machineasthe client. Note that the APLX Server program mustalready
be running and accepting connections on the specified system ~ it will not be
started automatically.
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You can also say you wantto be prompted each time youstart a new session. This
applies even to the initial session which opens when the APLX Clientstarts up.
Creating Tasks under Program Control
You can also create new tasks under program control, using the OWI APL object
in the same wayasin standard 32-bit APLX. Thedefault is that the new APL
sessionstarts in the same execution environmentas its parent, so if you create a
new APLX task from a 64-bit task, the child will also be a 64-bit APL on the same
server.

However,you cantunethis by setting the host (andoptionally por t) property of
the APLobject before calling the Open method.If the host property is an empty
string, the task will be created a 32-bit APL onthe Client system.If it is set to the
string ‘localhost’, it will be a 64-bit APL onthe client machine (assuming the
Client is running on a 64-bit system), and the Server program will be started
automatically if necessary.If it is anything else, the front-end will attemptto
create the new APLtask by connecting to the specified remote machine (which
mustalready be running the APLX Server program).
This example will create a new 32-bit APL session:

'Session32' QWI 'New' ‘APL’ ('host' '')‘Session32' QWI ‘Open’
This example will create a new 64-bit APL session running on the local machine
(assumingit is a 64-bit machine with APLX64installed):

"Session64' DWI 'New' 'APL' ('host' ‘localhost’)
"Session64' DWI ‘Open'

This example will create a new 64-bit APL session running on a remote machine:
‘SessionRemote' DWI ‘New’ 'APL' (‘host'
‘server23@bigcorp.com')‘SessionRemote' DWI ‘Open’

If you do create child APL tasksin this way using OWI, they can share APL data
by using the data property of the Chi 1d object(in the parenttask) and the data
property of the System objectin the child task, or by using property names
beginning with delta. However,these are held as 32-bit objects, and (like all OWI
properties) will be converted to 32-bit variables before they are sent from the 64-
bit APLtaskto the front-end.
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Operations on Client and Server
Wherethe Client and the Server run on different machines, you can specify where
you wantcertain operationsto take place,by the file name or commandstring
with either a t, meaning the Client, or a | meaningthe Server. For example, you
may want to )SAVE a workspaceeither on the Client machine, or on the Server
machine.
The choice of where an operation occursappliesto:

* )LOAD )SAVE etc where a library numberis used.In this case, the
correspondingline of the DMOUNTtableoflibrary numbersis used to determine
the library path, andthefirst character of this path can beeither t or + to
indicate which machineis being referenced.

* )LOAD )SAVE etc where you specify the full file name
* Nativefiles
* Componentfiles
* DNA
* DHOST and )HOST

This all makes no difference if you are running the Client and the Server
programson the same machine, exceptfor INA, which now allows you tocall
either a 32-bit or 64-bit DLL (see below).
File Accesses
Both componentand nativefiles can be accessed either on the Client, or on the
Server. For example you might have saved somedata from Excel on your desktop
PC.The 64-bit APLX application, running on a remoteserver, can openthis as a
nativefile over the network completely transparently using ONTIE. It can then
save the results of somelarge calculation basedon this input as another native
file, this time on the server. All that is necessary to make this workis to prefix the
nameofthe file (when you openit or create it) with a t or $.
If you do notspecify, the operation will take place on the Client. This may seem a
bit surprising, butit meansthatfile selector dialogsstill work and give the
expectedresult.
The OWI sub-system
The OWI sub-system is part of the Client program,so it always runsas 32-bit code.
Whenyou makea call from a 64-bit interpreter, the requestis converted to 32-bit
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form andsentoverto the Client program for execution. Any QWI windows and
dialogs, therefore, appearon the Client system — which is what you want! In
addition, any references in OWI objects to files and directories are from the
viewpointof the Client system.
OHOsT
QHOSTcan be used to execute an operating-system commandor run another
program oneither the Clientor the Server.In this example, the Client is running
under Windows,and the Server under Linux x86_64:

QHOST 'temd /c vol c:' A Execute on Windows Client machine
Volume in drive C has no label.
Yolume Serial Number jis 07D0-OB11

DHOST 'tuname -nsp' A Execute on Linux Server machine
Linux Server23 x86_64

The DNA system function
In APLX64, DNA has been extendedso thatit allows youtocall either a 32-bit DLL
(from the Client program), or a 64-bit DLL (from the Server program). The
implementationis as follows:
Forclarity, we will assume that the 64-bit Server is running on one machine, and
the 32-bit Clientis running on a different machine.(In fact, they might be different
operating systems,e.g. a Linux 64-bit server and a Windows32-bitclient).
Whenyou use QNA, you might wantto call a function on either end. For example,
it would makesense to makea 32-bit call to Windowsto discover something
aboutthe screen orregistry on the Client. Equally, you might wantto invoke an
OSservice orlibrary on the Server, for example to call a Linux file-encryption
APL
APLX64 use the same conventionsasfor file namesto allow you to specify which
you want. If you prefix the INA specification (i.e. the right argument) with a t, the
call takes place on the Client. If you prefix it with a +, it takes place on the Server.
Thedefault (if you do notspecify either) is that it takes place on the Client. (This
is for compatibility with existing 32-bit APLX Windowsapplications).
Lf you makethecall on the Server side, the APL task directly calls the requested
library. There is no special handling. Everything is 64-bit, and there are no extra
tasks involved.
If you makethecall on the Client side, the APL task bundles up the request and
sends it over the network (which mightbe just an internal pseudo-networkif the
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twoare on the same machine). It then blocks and waits for a response. On the
Client side, a 32-bit task picks up the request and makesthe(32-bit) call.It returns
the results over the network to the 64-bit Server, which wakes up and continues
APLexecution.
To support 64-bit calls, new data typesfor 64-bit integers have been added (18 and
U8for signed and unsigned 64-bit integers).
As an example, suppose youare running the APLX64 Server on a twin-processor
Xeon Linux 64-bit system, and running the 32-bit APLXclient on a 32-bit
WindowsPC.In these circumstances, you can define two external functions, one
which makesa call to get the Windowssystem directory (a 32-bit Windowscall)
on the Client machine, and another which makesa 64-bit Linux call to get the
current working directory on the Server:

'GetSystemDirectory' [INA ‘tu
kernel32|GetSystemDirectoryA >C[256] U'

GetSystemDirectory '' 255
17 C:\WINNT\system32

ONA '+/1ib64/libe.so.6|getewd >C[512] Us'
getcwd '' 512

/home/david/ap1x64
If you are running the Client and the Server on the same physical machine, the
aboveall remains true. Under Windows XP64 orVista 64-bit, 32-bit applications
(such as the Client program) run within a virtual 32-bit environment, and access
different versions of the operating-systemlibraries (confusingly, the 32-bit
versions reside in C: \WINDOWS\SysWOW64, and the 64-bit versions in
C:\WINDOWS\system32). You can therefore makeeither the 32-bit or 64-bit
version of a system call or library access from within APLX64. This capability is
very unusual ~ perhaps unique, since normally 32-bit programs can make only 32-
bit calls, and 64-bit programs only 64-bitcalls.

Conclusion
APL makesan excellent partner to the new 64-bit hardware and operating
systems, taking full advantage of the new power and memory addressing. This,
combined with the Client-Server architecture, makes possible new kinds of
distributed APL applications.It will be fun designing and implementing new |
types of APL applications in this new environment!
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LEARN
Image Files with Dyalog
by Klaus Klug Christiansen (kkc@apl.it)

In building a web gallery of (some of) my
photos I quickly realised that I need as much
of the process as possible to be automated.
Making an APL program todothat
shouldn’t be too hard, butat least in Dyalog
loading and saving JPEG images would not
be straightforward. From previous
experience I knew of a comprehensive open
source imagelibrary, which abundantly
wouldfulfil the requirements of my present
task.

 

Developer's Image Library
The open source imagelibrary is available
from SourceForge As can be seen from the
link the project wasoriginally named
OpenIL, but it seemsthatin order to
effectively avoid violation of trademarksetc.
they decided for changing the name to
Developer's Image Library a.k.a. DevIL.
There are two manuals to documentthe use
of DevIL: The Reference Guide, and the
Developer's Manual.

 
The former gives list of calls in the DevIL API, Unfortunately this list is not
comprehensive and givesdetails on neither argumentsnorresults. Besides it has
not been updated for quite some time. The latter gives many more of the needed
details but still it’s not comprehensive.
Details missing from both documents can be read fromthe headerfiles:
1ib\include\IL\i1.h holdsall the constant definitions and function headers.
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The whole packageis easily accessible from modern APLsasit is nicely wrapped
in three DLLs, which are easily called using DNA: DevIL.d11, ILU.di1, and
ILUT. dil.

* DevIL.d11 containsall top-level functions, which will suffice if you don’t
intend to do much butloading, converting, and saving.

* ILU.d11 contains the more sophisticated functions to use when doing image
manipulationlike e.g. resizing.

* ILUT.d11 containsall remaining low-level functions, mainly for use in the
other two DLLs and sofar ] have not cometo need any ofthese.

APL
Ihave prepared a Dyalog APL Version 9 workspacethat contains functions which
should makeit easy to take advantage ofthefacilities of DevIL. Atleast it takes
awaythe pain of figuring out the arguments for (someof) the calls to the DLLs.
There are at least 2 ways of approaching the codein the workspace: keeping
image data in the APL workspace and simply using DevIL for reading and
writing imagefiles, or as well employing DevIL as a tool for manipulating the
read images.In either case all code is contained in the #.DevIL namespace in the
devil .dws workspace.
Approach 1: Simple read and write
Twofunctions allow for simple reading and writing of imagefiles:
#.DevIL.FileRead and #,DevIL.FiteWrite
#.DeviIl.FilteRead filename reads an imagefile and returns a vector of three
elements: Error message, bits, and cmap.

* Theerror messageis an empty vectorif the operation completed without
generating an error.

* bits holds the imagedata.If the image is RGB then thebits are encodedin the
usual Dyalog style: PIXEL+256.REO GREEN BLUE

* cmap holds the image palette. Like bits, cmap adheres to the Dyalog
convention and representsa palette as a matrix with 3 columns.If there is no
palette then cmap has no rows.

In the function arelisted the imagefile formats that DevIL is capable of reading.It
automatically detects the formatof the file when readingit.
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Imageswith an alpha-channelcan be loaded thoughthe alpha-channelis
discarded andso notreturned. Alpha-channels are however fully supported by
DevILsoit’s simply a question of editing the #.DevIL.GetBits function to get to
it.
(bits cmap) #.DevIL.FileWrite filename writes an imagefile, returning an
error message, which is an empty vectorif no error occurred.
Theleft argument is a vector with two elements:

* bits holds the image data.If the image is RGB then the bits are encoded in the
usual Dyalog style: PIXEL+2561RED GREEN BLUE

* cmap holdsthe imagepalette. Like bits, cmap adheres to the Dyalog
convention and represents a palette as a matrix with 3 cols.If there is no palette
then cmap has no rows.

DevIL automatically detects the desired format of the imagefile from the
extension of the file name. The imagefile formats that DevIL can generate are
listed in the function.
Please note that neither of these two functions accepts any attributes of the image
file, like e.g. the compression ratio of a JPEG imagefile. All attributes will take
default values, which in the case of the JPEG compression rate is maximum image
quality.
Approach 2; Deploying DevIL
A second way of approaching the use of DevIL couldbeto keep the image in the
library and notload it into the APL workspace. To accomplish thatfirst an
instance of the DLLis required:

img+#.DevIL.New
Thevariable img now holds a reference to a namespace, whereall cover functions
can be found. This meansthatall operations can now be performed from within
the namespace. E.g. loading an imageintothis instance ofthe image library can be
donelike this:

img.Load ‘photo. jpg'
As most ofthe other functions the 1oaa function returns an error message, which
is empty if no error occurred. Once an imageis loadedit is possible to query its
propertieslike this:
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bitstimg.GetBits
emapeimg,GetCMap
cbits«img.GetCBits
img.GetSize

600 800
The function Get Bits returns the unprocessed image data and Get CMap the
palette. GetCBits always returns RGB imagedata,ie. it will convert any indexed
(using a palette) image to RGB, thus rendering the palette superfluous.
In the samewayit is possible to invokethe functions in the imagelibrary for
which coverfunctions have been implemented. Say, you wantto resize an image:

img.Resize 200 320
As can be seen the sequence of the coordinates follow the usual Dyalog
convension, giving vertical before horizontal. This goes for the cover functions
only, though.Please note as well that the scaling on either axis can be chosen
freely.
A left argumentto the Resize function can be specified, which will indicate to the
image library what resizing method to use. Notranslation to/from the enums
employedby the library has been provided butall relevant ones arelisted in the
function.
Please note that only the three simplest resizing methods can be used on indexed
images,i.e. images with a palette. The other six require the image not to be
indexed. If needed, an indexed image canbeeasily converted:

img.ilConvertImage 6407 5120
i

Like this the image is converted to RGB with 1 byte per channel per pixel. The
untranslated error code1 indicates success.
The two numbersin the right argumentindicates the desired format and type of
the resulting image. The formatindicates the image encoding (indexed, RGBetc.)
and thetypethe channel pixel size (byte, wordetc.) No translation to/from the
enums used bythelibrary has been provided butall relevantonesarelisted in the
#.DevIL.New function.
In orderto save space (to allow for more photosin the gallery), maybethe quality
of the resulting JPEG imagefile should be reduced. No dedicated cover function
has been implemented, but the desired quality level can easily be set with the
variable jpegQuality.
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img. jpegQuality+80
Nowthatthe image has been resized and desired quality set it might be timeto
savetheresult.

img.Save ‘newimage.jpg'
A left argumentcan be supplied, which will indicate the desired file format. The
possibilities and corresponding enumsarelisted in the function. Normally this is
not required however, as DevIL automatically detects the file format from thefile
nameextension.
In the case of the photo gallery a thumbnail might come in handy.Thisis a simple
operation,just make the image even smaller andsaveit again:

img.Resize 50 66
img.Save '‘tn\newimage. jpg‘

Beyond
Asalready hinted this workspace only coversa fraction of what DevIL has to
offer. More cover functions can easily be built for the facilities that are not already
"covered". It should notpresent greatdifficulty to find the desired API function
call in the mentioned 1ib\include\IL\il.h fite, and once the structure ofits
arguments andresult has been established a suitable DNAcall can be built. The
onesprovided in the #.DevIL .New function should provideall information
required to perform this task.
Interesting aspects to explore could be DevIL’s capabilities of e.g. keeping several
imagesin the same instance or the interface to OpenGL.
Heading on
Though the framework presented hereis limited in scope there are a numberof
uncertainties and missing answers, which would require a more thorough
examination of the C source code. One such is e.g. if generation of GIF imagefiles
is indeed supported or not. The DLLitself refuses to save GIF files whereas the
project front page at SourceForge seemsto imply that the required codeis actually
present. Judging from messagesin oneof the forumsit’s the expiry of the Unisys
patent that has not been fully adopted.
Anothervery interesting aspect about DevIL is its WinCE/PocketPC distribution,
which wouldallowfor its use even with Dyalog on a PocketPC.Atleast there
usedto be one such distribution but I have not investigatedif it is even
generatable anymore.
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Building C# COM DLLs for APL
by Ajay Askoolum (ajayaskoolum@ntlworld.com)

Introduction
In this article, I present a visual guide to building and deploying a C# COM
(Component Object Model) Interrop DLL (Dynamic Link Library) for APL using
Visual C# 2005 Express Edition. This is not a tutorial on either C# or on Visual C#
2005 Express Edition, but simply anillustration of the process for building COM
DLLsin C#.
For a limited period and subject to conditions, Visual C# 2005 Express Edition is
available as a free-download, together with installation instructions [1].
The continuing evolution of the .Net platform has spawned lot of
documentation on the internet which appearsto be misleading,at least from an
APLpointof view; a contributingfactor in this confusion is that the
documentation applies to several versions of the .Net framework and Visual
Studio.net. This article redresses the situation by providing a template for
building COM DLLsfor APL.Theactual code in the DLLis ofa trivial nature and
intended solely to illustrate howto build it.
ACOMDLLis a serverto a client; in the present context, the client is APL. The
COM server exposes methods,properties, and events thatthe client can use
irrespective of the native language of the DLL. In order to deploy such a DLL,the
target computer must have the .Net Framework 2.0 installed; this is available as a
free download [2]. Visual Studio.Net 2005 uses the same frameworkand although
the interface presented by the Express and full versionsare different,it is possible
to use Visual Studio 2005 instead of the Expressedition. This article is based on
the Express edition.
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File | New Project
Start the Express edition and click File|New Project. Figure 1 shows the
dialoguethat appears.

Tenolates: “ enue
Visual Stucbo instaBedtemplates

Sl fa &S @ @ &Windows  (EEEINTESS «Console Empty Project Screw Saver MavisAppkeation Appkcoben, ‘Rater ER Colectt.,
My Templates

|
aSeeechy OnlineTemrpbatas...
   Aproject For creatng a C# dass bbrary (dl)
 
 

 

 

 

Figure 1. Selecting the type of project

 

    
Select the Class Library template and specify emacsFarcowrat_»
the nameas Quot eQuad, as shown above.This ai =o
ensures that Quet eQuadis the nameof the DLL. emote
By default, the class library is not configured for re
COMusage.
Modifying the DLL properties
In order to modify the properties of the DLL to wane
enableit for COM,click View| Properties lnehiiiahdinel

| Window and then select Classi.cs; the
| objective is to change the class name.Figure 2 Figure 2. Namingtheclass

showsthe class nameafter classi.cs has been
renamed Demo.cs.
Clients will instantiate the DLL byusing the
Library.Classname convention;in this context, the
reference is Quot eQuad.Demo. 
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Setting COM properties
Next, click Project |Quote Quad Properties;this step is shownin Figure3,
Next, Figure 4 showsthe screen that becomesvisible.
 Aerhcabon= 
 

 

    

 
Figure 4. Specifying COM properties

Click Assembly Information in order to display the dialogue shownin Figure5.
PermCLUC)

 

Product: Reed

Assembly Version: 7bobe]
File Version: be]ep]

 

GUID: ([49a5c035-e8:5-46b0-6317-999b7bc5e511
NetrelLanguage:[(None)

Make assembly COM-Visible

=    
Figure 5. COMvisibility

Tick the Make assembly COM-Visible the option.

90

 



VECTOR Vol.23 Nos.1&2
 

 

Next, click Bui 1d in the left pane and specify the output path and tick Register
for COM interop as shownin Figure 6.
 
 

 
 

Apetcaten ceed _—_ £
Bald Conadtanal eompition smbck:
ald Everts TA define DEBUG constant
© 18) ovine MACE conotana

TD Atom este code
Rescaress Opterce coda
senings rors and warnings
Reference Paths Weare vet

Sepprese morringst Jena pearing at rareae Onze

| gee|| outOatoxd pete
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Redistes fet COM Thera   Germrate seqtseatenaccent      
Figure 6. COM Registration

Save the project
Click FitlelSave A11 in order to save the project. The dialogue shown in Figure 7
appears:

Save Project

 

 

 
 

 

Reme, [equstequad ]
Location: + [CAOuFtesVAirC# 100. wy] Drone)
Sohton Name: [QuateQuad LEelcreate deectory for soksion

 

Figure 7. Location of DLL
For Location specify the fully qualified nameofthe location andthen click
Saveto saveall thefiles for the project. Note the option to Create directory
for solution.
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Compiling the DLL
The DLLis ready for compilation. Click Bui ld|Buitd Solution or press F6.
However, the DLL does not have any methods, properties, or events to expose;
therefore, thereis little point in creating the DLLatthis stage.
Contents of the assembly
Thefirstfile, Assembly .cs, is ready and contains the following information:

using System.Reflection;using System,Runtime.CompilerServices;
using System.Runtime.InteropServices;// General Information about an assembly is controlled through the following
// set of attributes. Change these attribute values to modify the :
information
// associated with an assembly.
lassembly: AgsemblyTitle{"QuoteQuad"))
(assembly: AssemblyDescription("C# COM Interrop DLL: Step-by-step guide")](assembly: AssemblyConfiguration(*"}]
fassembly: AssemblyCompany ("Ajay Askoolum") ]lassembly: AssemblyProduct ("QuoteQquad"}]
(assembly: AssemblyCopyright ("Copyright © 2006"))(assembly: AssemblyTrademark ("")}]
(assembly: AssemblyCulture("")]
// Setting ComVisible to false makes the types in this assembly not visible
// to COM components. If you need to access a type in this assembly from
// COM, set the Comvisible attribute to true on that type.
[assembly: ComVisible(true)]
// The following GUID is for the ID of the typelib if this project is
exposed to COM
fassembly: Guid ("49a5c035-e8c5-46b0-8317-499b7beS$e511")]
// Version information for an assembly consists of the following four
values:
‘i |tf Major Version |
di Minor Version
i Build Number
f/f Revision !
Mt |// You can specify all the values or you can default the Revision and Build
Numbers
// by using the '*‘ as shown below:
[assembly: AssemblyVersion("1.0.0.0")]
{assembly: AssemblyFileVersion("1.0.0.0")]

Note that the codein this file is auto-generated from the configurations set using
the graphical user interface dialogues.
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Adding methods, properties, and events
As mentioned, this does not provide a tutorial on C# or on C# Express; the
objective is to provide a template for building C# COM DLLs.The functionality of
the DLL is manually coded in the Demo. cs file. Its content is as follows:

using System;
using System.Collections.Generic;
using System.Text;
using System.Runtime.InteropServices;
namespace QuoteQuad
{ public delegate void EventDel();(InterfaceTypeAttribute (ComInterfaceType. InterfaceIsIDispatch)}
public interface UserEvents

(DispIa(5)}
void MyEvent ();}

[InterfaceType (ComInterfaceType. InterfaceIsIDispatch)]public interface _Demo
(DispId(1}]
int MyMethod{int numarg);
(DispId(2}1]
string MMethod() ;
(DispId(3}]
int MyProperty { get; set;}
{[DispId(4}]
void eventm();}

[ClassInterface (ClassiInterfaceType.None) ]
(ProgId ("QuoteQuad.Demo") ]
(ComSourceInterfaces (typeof (UserEvents) )]
public class Demo : _Demo
{
public event EventDel MyEvent;
public Demo(){}
private int myvar;
public int MyProperty{ get { return myvar; }

set
MyEvent() ;
myVar = value;}

public int MyMethod(int numarg){
return numarg + 10;
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}public string MMethed()
{ return "Ajay Askoolum";}
public void eventm()

MyEvent ();}}}
Thecritical parts of the code are:

¢ The DispId attributes must be unique integers.
¢ Events are declared in the public interface UserEvents block and methods

and properties are declared in the public interface _Demo block.
Atthis point, a C# language manual is necessary in order to be able to build
reasonable functionality in the DLL.
Building the DLL
In order to makethe assembly, click Bui ld|Build Solution or press F6. This
process creates severalfiles, including the DLLatthe followinglocation

C:\OurFites\Ajay\C#\QQ\Quot eQuad\QuoteQuad\obj\Release
The location will vary depending onthe specification for Locat ion; see Figure 7.
Theonly file that is required for COM operationis:

C:\OurFiles\Ajay\C#\QQ\QuoteQuad\Quot eQuad\ob j\Release\QuoteQuad.dll

On the development computer, no furtheraction is necessary before using the DLL
as the build process has already registered the DLLsilently, and can be seen from
APL+Win:

‘#' Owi ‘XInfo' ‘QUOTE’
QuoteQuad.Demo ActiveObject QuoteQuad.Demo
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Deploying the DLL

 

[MraeeRearesd
WenGeneral! Version {Surmmary)

Fiz vascn: 10.0.0
Descrpton:  QuoteQuad
Commo Copyright 2006||. Otte: vers formation 

Tteniname:
(asserrblyVersion} IceSnae odeeee ”

|ii

PaverVersionperakame
=File name  (Coe) Cee) ae   

Figure 8. QUOTEQUAD.DLLproperties
The DLL'sproperties can be examined bycollating it within thefiling system and
clicking the right mouse button:see Figure 8.
Onthetarget computer, execute the following steps:

1. Ensure that there are no existing sessions of a client that will use the DLL.
2. Ensurethatit has theNet Framework2.0 installed already.
3. Copy the DLL to a target computerat any suitable location.

In principle,it is inadvisable to copy the DLLto a system folder such as
System32; a good locationis the folder housing the application that will deploy
the DLL. For the purpose to hand, the DLL is copied to C: \MY APL APPLICATION.
In order to make the DLLavailable, click Start | Run to display the dialogue
shownin Figure 9.
In the Open box,type:
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C: \WINDOWS\Microsoft .NET\Framework\v2.0.50727\RegAsm.exe ...
. {codebase "C:\MY APL APPLICATION\QuoteQuad.dl1"

‘Type the nare of9 progam, fier, Cooument, oFeterna researc, andl Berrios wll peri for yet

 

Figure 9. Registering the DLL
Click OK.
The code in the box showsthe fully qualified name of REGASM. EXE followed by
the switch /codebase and thenthefully qualified name of the DLL.Thefile
locations vary on your computer.
Testing the DLL
At this point, the DLL is available on the target computerand is readily deployed
by APL.
Using APL+Win,an instanceof the DLL is created as shown in Figure 10.

 

V APL#Win- [Clear WS]
2 Re Edt View Objects Wak Toos Optors .wrdew Heb:
G2 6) PERE wo X)s BAARAe

Qvself+‘CS’ Owi ‘Create’ 'Quoteduad.Demo'
A ('S'=7"Owi ‘events’ )/Dwi ‘events’i RMyEvent,

C'Rer"Owi ‘methods! j/Owi "methods!RMMathed EMyNethod KeventmUx‘mt"Owi 'properties')/Owi ‘properties’
aProrerty

 

at

 

z.
2

eaReady   

 

 

Figure 10. APL+Win
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Using APLX, an instance of the DLLis created as shown in Figure 11.
raid  eee EenOtsa a |

Ae Edt Oebug Took Window Heb _ce’ Gut ‘Create’ ‘QuoteQuad.Deno™(CetonX')¥.4"e8" Wi ‘avente')/'ce? Oni ‘events!

4

 

 

onXMyEventOX'=9""oa" Oi ‘methods’ )/'ea' Dut ‘methodsXeventm XMNethod XMyHethod

 

 (X'=t™ca" Gui 'methods’}/‘cs' Oui "methods’Cxt=tes' Oni ‘praperties')/'cs' Ont ‘properties’ivPreperty

  

 KS UniAPL

 

  
Figure 11. APLX

Using Dyalog, an instance of the DLL is created as shown in Figure 12.
eiluukusetata
Fi, Eat Yew Widens, See Log, Aci, opts Tous, TES tb

sar Ove “GUECLera” “QuoheGuadDOMgs. EventLiat
c9.pethodL ast

Type WProverty ClassNare Event Date Wendie ClasalD KeepOnCloze Typelixt HelpFile Lastterar!Locela futsfrava Queusiventa Instercetode Methodist Childist fventlist  

 

a i . . Tea nO KOFirting pa 8 (Viet iret is fags nite Fei co Hitan fia

Figure 12. Dyalog
APL+Win and APLX are consistent in the enumeration of the events, methods,
and properties of the DLL. However,it is unclear why Dyalog is unable to see the
event.
Demonstration
Tshall use APL+Win to demonstrate the usage of the DLL.First the properties:

Owi '?MyProperty'
xMyProperty property:
Value@Long + DWI ‘xMyProperty'
OWI 'xMyProperty' Value@Long 
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The property MyProperty is a read/write property that is numeric.
Qwi 'xMyProperty' A Read

0
Owi ‘xMyProperty’ 100.75 A Write
Qwi ‘xMyProperty’ A Read

104

There appears to be an inconsistency! On closer examination of the code,it is
apparent that the DLL coerces the value of the property to integer; hence, the
result is 101 instead of 100.75.

public int MyProperty
get { return myVar; }
set
MyEvent ();
myVar = value;

}
This property will also raise the event MyEvent upon the value of the property
being changed. However, the event wasraised in the previous assignment but1
had notspecified an event handler. An event handleris specified in the usual
manner, thus:

Qwi 'onXMyEvent' ‘0.041x+\10/1' a Specify event
handlerQwi ‘xMyProperty' 190254 a Expect handler to run
0.04 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1

Owi 'xMyProperty' A Verify
190254

The eventhandler did fire and ran the APL handler; any APL+Win function may
be called by the handler.
The method eventm also raises the event MyEvent.

Qwi ‘Xeventm' a Call method & expect MyEvent to
fire
0.01 0.02 6.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1

The method MMethod simply returnsa static result:
(wi 'XMMethod' a This method returns a string

Ajay Askoolum
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Finally, the method MyMethod takes a single argument and returnsit incremented
by io.

Owi '?MyMethod'
XMyMethod method:

Result@Long + QWI 'XMyMethod' numarg@Long
Owi 'XMyMethod’ 190254

190264
Although the methods, properties, and events in this demonstration C# COM
DLLare simple,it is clear thatit is now possible to write COM serversin the
Microsoft flagship language, C#, for deployment with APL. Moreover,the
template developedin this article for building and deploying such DLLsis
minimalist, as would becomeclear from a studyof the subject. For instance,I
have completely circumvented the issues relating to strong names, the Global
Assembly Cache and the debate related to managed code.
The Next Step
The source codefor the DLLis includedin qq.zip, as is quotequad.d11. The next
step is for you to replicate the whole demonstration for yourself, using the source
code, and then to write more purposeful methodsand properties. In order to
accomplish this, you will need a good reference on C# and an understanding of
the conventions relating to COM objects. Also, use the quotequad.d11 to test the
deploymenttechnique discussed above.
References

[1] http://msdn.microsoft.com/ostudio/express/visualcsharp/download/default.aspx
[2] http:/Avwi.microsoft.com Search for dot net framework 2.0

redistributable
[3] C. Nagel, B. Evjen, J. Glynn, M.Skinner, K. Watson & A. Jones, Professional C#

2005, WROX, ISBN-13 978-0-7645-7534-1
[4] Ajay Askoolum, System Building with APL+Win, John Wiley,

ISBN 0-470-03020-8

99  



 

VECTOR Vol.23 Nos.1&2
 

Zipping and UnzippingFiles in APL+Win
A Basic guide to using Windows XP

file compression facilities from APL+Win
by Ajay Askoolum (ajayaskoolum@ntlworld.com)

Verify File
Verify whethera file exists using PathFileExists; this is an APIcall.If this
declaration is not found in your INIfile, add it, thus:

Qweall ‘W_Ini' '(Cali]PathFileExists=L(*C pszPath) ALIAS
PathFileExistsA LIB shtwapi.d11'

Thetest to verify declarationis:
pllwcall ‘W_Ini' '(Call]PathFileExists' a 0 =

Missing

Create Empty Zip File
Anempty Zip file can be created using the following function:

Vv Z+CreateZipFile R
{1] A Ajay Askoolum[2] :if O=Qweall ‘PathFileExists' R
(3] R Oxnereate 2+71+L/0,Onnums ,Oxnnums
[4] C'PK"+', (48pDtenul) Otten] ,Otcif) Onappend Z
[5] Gnuntie 2
(6) Z+4{7] telse
(8] Z+0
[9] sendif

v

This function returns 1 if successful and 0 otherwise; the right-hand argumentis a
fully qualified filename.

CreateZipFile ‘c:\ajayAskoolum.zip'
i

Signature of Zip File
Thefirst 22 bytesofthe file varies, depending on the application that created the
Zipfile. A file created thus can be used by WinZip. You can write a function to
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verify whether a particular file is a ZIP file by matching thefirst 4 bytes - see line
[4].
Addfiles to an Existing Zip File
The following function will adda listoffiles to an existing Zip file:

v Ziel AddToZip RsDwself
(1] A Ajay Askoolum
[2] aL = Fully qualified name of an existing and valid Zip file
[3} aR is a list of files to add or refresh inside ZIP
[4] tif O=p'ShApp' Owi 'seif'
(5) Dwself+'ShApp' Owi ‘Create’ ‘Shell. Application’
[6] selse
[7] Owself+'ShApp'
[a] sendif
[9] rwhite OzpR+,R
[10] Owi 'xNamespace({).CopyHere' L (DioaR)
(41) R+isR
[12] s:endwhile

v
Notethat the function does not delete the instance of the Shell Application object;
this is deliberate and intended to save time creating the object whenthe function
is used repeatedly.

a Add a single file‘c:\ajayaskoalum.zip' AddToZip
e'c:\Comparing the Excel COM Interface.doc'

A Add multiple files
fites«'C:\aa(2)\DSCO00001.IPG’
“C:\OURFILES\AJAY\APL\SHELL\SHELL .W3'
‘c:\ajayaskoolum.zip' AddToZip files

Using Winzip to Explore
Thefile can be opened by WinZip; see below.

Letty

 

    
 

 

 

Ee actors Qppora tie— - riz 20K ~ an, ™ge 2 * *; aeLo & 628 4 6 Ss & catNew Ravones ad! Exact hort, Yew Checkout wired
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List File Namesin Zip File
Thelist offiles in a given Zip file can be returned bythis function:

Vv I-L EnumZip Riwselfsisj
[i] A Ajay Askoolum
[2] a Return list of files found in Zip file R[3] 4f O=p'ShApp’ Owi ‘Self!
C4] Dwself+'ShApp' Owi ‘Create’ ‘Shel].Application'
[5] else
[6] Qwself+'ShApp'
7] rendif
[8] z+a/c"*
[9] rif OQwi ‘xNamespace(}‘ RA Verify existence
[io] Qwi 'xNamespace().Items>.tr' R
[11] rif O#i~'.tr’ Dwi ‘xCount'[12] i+(-Dio)+1i
[13] j+(s'.tr') Owi (ce'xItem().Path’),"i A Contents
[ik] be(e'.te') OwiT (ce'xItem() IsFolder’), 74
(15) 2*2,(~L)/5 a Files[16] rif O#pL+L/j A Folders
(17] Re(ize'V'ER)/R
[18] 2+Z,>,/EnumZip “(eR,'\'),°L
(19] tendif
[20] rendif
[21] sendif
[22] s:if 4=+/'EnumZip'*.0si(;17]
[23] tif Ozp'.tr' Dwi 'self'
(24) ‘.tr’ (wi ‘Delete’[25] endif
[26] sendif

v

Notethatthis is a recursive function.
EnumZip 'c:\ajayaskoolum.zip‘

Comparing the Excel COM Interface.doc OSCO0001.JPG
SHELL .w3

pEnumZip ‘'c:\ajayaskoolum.zip‘

>EnumZip ‘c:\ajayaskoolum.zip'
Comparing the Excel COM Interface.doc
0SC00001.JPG
SHELL .w3
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Extracting Files from Zip File
The following function will extractthefiles from an existing Zip file into a
specified location:

yL ExtractZip RsDwself
[1] 8 Ajay Askoolum
[2] aL is the target location for extracted files
[3] aR is the fully qualified name of Zip file
C4] tif O=p'ShApp' Owi ‘self’
[5] Owself+'ShApp' Owi ‘Create’ ‘Shell. Application’
(6] telse
{7] Owself+'ShApp'
[8] sendif
9] Qwi 'NameSpace().CopyHere' L ((Dwi ‘NameSpace().Items’ R) Uwi ‘obj')

v

‘es\zzz' ExtractZip ‘c:\ajayaskoolum.zip'
Dlib 'e:\zzz'

Comparing the Excel COM Interface,doc
DSC00001.7PG
SHELL .w3

Note thatthe target location mustexist.
Whatis Missing?
Lots! If you examine the properties, methods, and events of the Shell object,it is
clear that this object does not expose the compression properties or methods.It is
possible to do lots more with thesefacilities; I’ll leave you to explore.
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Analysing CONTINUE Workspaces
A light-hearted look at the Dyalog CONTINUE

workspace, and whatto do with it
by Ray Cannon (ray_cannon@compuserve.com)

[This article contains annoying and exuberant references to obscureartefacts of
British culture, inappropriate to a serious journal of international reputation.
Our first schemewasliposuction: to edit them outas wastetissue. However,
investigation revealed them inseparable from the skeleton and sinewsof this
piece. With the deepest regret, we print them as submitted. Ed.]

They soughtit with thimbles, they soughtit with care;
They pursued it with forks and hope;

Ijust tried googling for “continue.dws” and came up with a mere “7 English
pages”, none of which appearedto berelated to Dyalog APL. So, not many
people out there in the Wild Word World of Googleland appear to know about
Dyalog’s CONTINUEworkspace.
Butweall know it is what you get when you cross a bug in a workspace with the
Dyalog runtimeinterpreter.
Drunk in Charge

There are only two types ofvodka, good vodka and great vodka.
There is no bad vodka, just not enough vodka.

There are only twotypes of code, Untested Code and Part-Tested Code. Thereis
no Fully-Tested Code, andthereis never enough vodka.
Errorsin codefall into three types:

1. errors that work, but produce the wrong answer;e.g. two items are added
rather than subtracted;

2. errors that cause the codeto crash; e.g. dividing by zero;
3. errors thattrigger error trapping;e.g. dividing by zero undererrortrapping.

CONTINUE workspaces only result from the second, and then only ever under
runtime Dyalog APL.
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Hunting the Snark
Hehad softly and suddenly vanished away —

For the Snark was a Boojum, you see.

Just like out-of-date commentsin the code,I lied. Thereis also a fourth type, the
System Error (SYSERROR). Unlike CONTINUE workspaces, the developer’s
version of Dyalog supports them.
aplcoreis the nameofthefile on disk containing the snapshotof the core
memory used by Dyalog APL,at the pointthe interrupter discovered the system
error.

A developer can cause APLCOREsbyincorrectcalls using [INA or OLElinks etc.,
to external features. Bugs in the interrupter can also result in a SYSERROR.
(Dyalog would like to know aboutthelatter. In particular, they would like to
know howto reproduce the SYSERRORwith the minimum of code.)
Sinceit cannot be trapped,or directly recovered from,it is often very hard to
discover exactly where in the code the SYSERRORwastriggered.It may,
however,be possible to extract data from the APLCORE workspace,although
sometimesthis in turn results in another Boojum.
Fit the First - The Landing

“Just the placefor a Snark!” the Bellmancried,
Ashe landed his crew with care;

Thefirst problem that we (the APL developers) have with the CONTINUE
workspace is: How doI get hold ofit? Because unlike “real programmers”(the
Bellman and crew don’t eat quiche or Beaver but do run dyalog.exe), the “real
users” only ever use dyalogrt.exe. So for us, the CONTINUE workspace
normally appears on someoneelse’s PC.
I gave up expecting users to send me their CONTINUE workspaces merely
because I asked them to. They will do so only if their jobs (not mine) depend on
them doing so.
The question becomes “How do we make the CONTINUE workspaceinto a
homing pigeon or boomerang?” (Fade up Charlie Drake singing “My boomerang
won't come back”.)
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The Star Wars Guideto the Galaxy
(In which Darth Vader and the Vogons meet Dr Doolittle and Arthur Dent, and theyall
get their Blue Peter Badges.)
The APL developerhas the basic PushMePullYou choice of the “tractor beam”or
the “bulldozer” approach:

* The tractor beam (driven by “Darth Vader, developer from hell”) locks onto a
CONTINUE workspacefloating out there in the network of space but within
range, and pullsit into the Death Star.

* The bulldozer (driven by the Vogonuseracting as a sub-contractor), pushes the
CONTINUE workspace across the network (over Arthur Dent’s house) into the
armsofthe patiently waiting (property) developer Zaphod Beeblebrox.

I prefer the tractor-beam approach. The application workspace need know
nothing about the developer, it needs no general error trapping, and it has to do
nothing.It is powerless to stop itself being dragged into the clutchesof the Evil
Empire. It also works on APLCOREs.
Alternatively, you have to build the bulldozer (or Vogon Constructorfleet) into
every workspace, setting up complex Snark traps in the hope you won’t catch a
Boojum.
The main drawback to the tractor-beam approachis that the target must be in
range. Thatis to say, the CONTINUE workspace mustbe visible (readable) by
you, Darth Vader, across the network, and at a known location. Whereas, the
Vogons,in their bulldozer, need know only Arthur Dent’s homeplanet address;
i.e. your PC’s IP address or name onthe network.
A third alternative is the “here is one I madeearlier” Blue Peter approach. The
workspaceat start-up, before normal processing, looks for an existing (earlier)
CONTINUE workspace and,if found, sendsit across the internet back home. This
has the advantages of both the tractor beam (no error trapping required) and the
bulldozer (can work from an unknownlocation), but the downside that you only
receive the CONTINUE workspacethe next time that user runs the system. Like
the tractor beam,it also can work with APLCOREs.
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A Joint Spanish Inquisition/KGB Production
You may threatenits life with a railway-share;

You may charmit with smiles and the comfy chair.

The developer, having got the poor defenceless CONTINUE workspaceinto his
grubby hands,is now able to )XLOADit into the development APL environment,
and,usingall the tools of the inquisitor, can extractall the information (who,
what, how, when, where,etc.) contained within. (Film: Think Marathon Man,
Dustin Hoffman, Laurence Olivier. Oh no — not the dentist's chair!)
The two most importantpieces of information contained in the CONTINUE
workspace can be found in DOM and OSI. However,if you have used the
bulldozer, you may need to defuse the error trapping — before the boobytrap
blows up in your face. You can then safely cut the stack back to the Snark.
Otheruseful information about the (real) user and their environmentis, available
from:

GAN
OWSID
GetCommandLine
OWG 'ApiVersion'

Knowingthe IP address, the version of Microsoft Word and the operating system
version etc., would also be nice. But from the )XLOADed workspace can be read
only information aboutthe developer’s environment on your PC, notthe user’s
runtime environmenton his PC.
So I suggest, again in true Blue Peter fashion, that you get this information using
the “Here's one I madeearlier” approach...
Gobackin your time machine, andeither:

* Followingthe errortriggering the errortrap, before starting up your bulldozer,
saveall the information you need;

or do as I do and:
© Get your workspace’sstart-up function to saveall the environment information
you can lay your handsoninto a globalvariable.
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Then, when your tractor beam captures a workspace,it already has this
information nicely stored away.(This is also true even if your Boojum has turned
into an APLCORE.)
Errorbot

As he wrote with a penin each hand,
And explained all the while in a popularstyle

If your users are bent on producinglots of errors you may wish to automate the
documentation of them, via an “errorbot” which, without yourintervention,
quietly extracts the end-user environmentanderror information, and then (witha
pen in each hand) writesit to log file, printer, web page and email.
Under Dyalog APLit is possible, but not straightforward, to create an
environmentthat can automatically extract the JDM and OST astext from a
CONTINUEworkspace.I will leave that as an exercise for the advanced user to
workout.(I believeit is also now much simpler under Version 11 to extract this
info from an APLCOREworkspace.)
Alternatively, your bulldozer error trap can attemptto save this information at
the pointofthe error into variables known to your pet errorbot, from where a
simple OCY commandcanextractit.
Code Snippet
N.B. Thelast (fourth) line of APLis split onto severallines, as shownbyellipses.
DMLis assumed to be 0 or 1. The code is 010-independent.

#.quaddm+8 f& initialise [DM store#.quadsi+Qpc'' A initialise QSI store
continue+'''',(ExpandPath
QWSID,’..\..\continue.dws'),''''
OTRAP+ (0 'E'(

‘TTRAP+(0 4000) ‘'S''© #.quaddm,+(dm
© #.quadsi+tOxST,e{''['',(sw),'']''}OLe
® Osave ',continue,’
© [off ‘))
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Restarting and Resetting
Just theplacefor a Snark! I havesaidit twice:

That alone should encourage the crew.
Just the placefor a Snark! I have said it thrice:

WhatI tell you three timesis true,

If you )XLOAD a CONTINUE workspace,it may be possible to correct the problem
and then restart the workspaceto testif the fix has worked.
File ties are independentof saving or loading workspaces. So an )XLOADed
CONTINUE workspace will need anyfiles retied before restarting.
Ihave found that by:

[1] using )RESET to clear the stack;
[2] running the workspace to a stop placed near wherethe error occurred;
[3] without untyingthefiles, )XLOADing the CONTINUE workspace again

weare almost ready to restart the workspace.
Unfortunately, the CONTINUE workspace does not contain the [PATH at the
pointof the error. So before restarting, you may need to set the GPATH.
CONTINUE workspaces preserve even OLE links to Microsoft Word,etc.!
Nowactivate Debug Modevia Ctl-Enter, and you're readytoroll. (Oratleastroll
over dead with the same errorthe user got.) If you can’t reproduce the error using
his data, start by looking at the differences betweenhis environment and yours.
A pre-Version 11 APLCORE cannotbe ) XLOADed but data may sometimes be
copied into the active workspace with ) COPY or OCY. (An ) XLOADis preferable
becauseit preserves the stack.)
To determine, without the stack, where the SYSERRORoccurred,I find it useful
to OCY the whole of the APLCOREinto a clear workspace, and then Jookatall the
local variables.

)CLEARCLEAR WSa use [CY because )COPY omits local variables
A APLCOREs don't have .DWS extensions, so use full

pathname
Oicy 'C:\Dyalog\APLCORE. ‘
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Since the local variables of functions on the stack at the point of the SYSERROR
are accessible, their names and values can be used to determine whichfunctions
are in the stack. Distinctive local names help this process; reusing similar names,
(eg.x, y, r, data, text, mat, name) makeit far moredifficult.

Here is one I madeearlier
“Two added to one — if that could but be done,”

It said, “with one’sfingers and thumbs!”
Recollecting with tears how, in earlier years,

It had taken no pains withits sums,

If you really want to know exactly which functionsare active at the time a
SYSERRORoccurred,try putting into every function a label that identifies the
function's name. For example, for a function Foo, namethe label Lab_Foo.) Only
the labels of functions in the stack will be Hcy copied from the APLCORE,so
listing all variables starting with Lab_ will list all the functions on the stack at the
time of the SYSERROR.
Unfortunately you can’t put a label in a D-function, but if the Dfn is dynamically
created andlocalised,it is not a problem. Then the very fact that the Dfn has been
copied by OCY proves it was on thestack atthe time of the SYSERROR.
Rules of Thumb

1. Untested code alwaysfails in production.
2, Part-tested codethatfails in production often does so on “edgeconditions”.
3. That the code works with 2, 3 or 4 elements, butfails with a scalar, is a mistake

typical of a newbie. A more experienced writer’s code mightfail with zero
elements. Well-tested code could still fail with twenty million elements (or
fewer) due toWS FULL.

4. Virtually all codewill fail at the extremes,orif the environmentis changed.
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“Have you stopped beating your wife yet?
A simple yes or no answeris all that is required.”

Thefourth is itsfondnessfor bathing-machines,
Whichit constantly carries about,

Andbelieves that they addto the beauty ofscenes —
A sentiment open to doubt.

The following examplesareall taken from the pensions industry.
A person’ssex, (ignoring sex changes, and other medical oddities) can simply be
held as a Boolean,e.g. 0 for male and 1 for female. However there is a third
possibility, “Not applicable”. The sex of someone's spouseis N/Aif there is no
spouse. Hence the ‘3-way Boolean’: M for male, F for female and N for not
applicable.
A frequent fault is caused by commoncode running off variable data.
Onepension system I have worked on handles over 220 pension products from
five former insurance companies, now all merged,butstill having data held on
the five original mainframe systems. Feeds from these differ by product and
mainframe.
Failing to reconcile data codes resulted in errors. For example, whenthe code for
a paymentfrequency (monthly, quarterly, half-yearly etc.) wasset to A for
‘annual’ on one mainframe andY for ‘yearly’ on another, errors were
encountered.
Tip: Whenwriting a case statement,list all knowncases and let the default ELSE
be an error. (Rival UK adverts come to mind:“Kills ALL known germs”“Kills
99.9% of all germs”.)
Select payment_frequency
:Case 'M'

1Case 'Q'

:CaseList ‘A’ ‘Y'

:Else
ERROR

sEnd
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Donot be tempted to let the :Else replace the :CaseList ‘A’ 'Y'. That way,
whenthe codegets a F (Fortnightly? Four-weekly?),it is rejected and does not
default to the inappropriate Annualcase.
“I said it in Hebrew —1 said it in Dutch —
I said it in German and Greek:
But I whollyforgot (and it vexes me much)
That APL is what you speak!”
Well that’s all J have time for now.
“What's the good ofMercator’s North Poles and Equators,
Tropics, Zones, and Meridian Lines?”
So the Bellman would cry: and the crew would reply
“They are merely conventional signs!”
(With apologies to Lewis Carroll, Douglas Adams, George Lucas, and Dyalog.
However, I make no apologies whatsoever to the Spanish Inquisition or the
comfy chair.)
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New Tricks for Old Dogs
Making Sense of Classes and Namespaces

by Adrian Smith (adrian@causeway.co.uk)

Talk given at the FinnAPL Forest Seminar
Spring 2007
There is a well-worn proverb in English that “You can’t teach an old dog new
tricks”, which is not entirely true when it comes to APLers.It just takesa little
moretime and patience as wegetolder. In my case, I have been avoiding Classes
in favour of Namespaces as long as 1 can, on the grounds that J understand what a
namespaceis, and ] know how to makeit work for me.
Classes looked quite attractive when Mortenfirst showed them in 2005, and they
makefor great demos. HoweverI have alwayshad a feeling thattrying to
maintain any reasonable volumeof code in a script would be anathema to my
APLsoul. SharpPlot (aka RainPro) has 585 functionsand totals around 20,000
lines of APL. I know what mostof the functionsare called, and I have Shift+F1 set
upto ')ed #.SharpPlot.' at which point autocomplete can help metypestuff. 1
can start anywherein the calling tree, and Shift-Enter my way to where I wantto
be. The very idea of giving all this up in favour of a dumb script makes me want
to hide in a corner and whimper.
ButI dolike the idea of instances which show uponly the publicfunctions, and
haveassignable properties and maybe global variables.I definitely like the idea
that I can write some testing code for the SharpPlot namespacethatwill look just
like the codethatruns against the true .Net DLL version. This way I can run the
sametest against both versions, check the speed, and check that I get exactly the
samechart back in either case. So whatto do. In a weak moment, I decided to
read theinstructions. This had no effect whatsoever, so I went out and hit a
bucketof golf balls. This somehowtriggered a mad idea, so ] came home and read
the instructions again. This time, a couple of things made sense.
Enlightenment — on Reading the Instructions
If you take time to browse through the “Latest Enhancements”helpfile that came
with Dyalog 11 at this year’s conference, you will see that you can use[fF 1X to
turn a script (vector of text vectors) into a class. What had escaped meonfirst
reading wasthefact thatif the script omitted a class name, it would create an
unnamed class that would persist in the workspace only while something was
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usingit. Of course that something could be an instance, created by JNEW. What is
more, the script could : Include any numberof namespaces,andflags such as
:Access Public in functions in included namespaces would be preserved and
taken note of. Wow,thought Adrian,let’s give this a try...

qqg+QNEW OFIX':Ctass' ':Include Tester’ ':EndClass’
qq.HelloHello, from Tester

Wecan even use [OFto makeit look pretty:
qq#.{[Unnamed]]qq.0DF ‘myTester’
qq

myTester

This looks very promising —I can use trivial script to bridge completely over the
class and effectively just make an instance of my source namespace. Oddly,if | copy
the namespacein from an earlier version of APL, everything ends up Public by
default. Refreshing all the functions by refixing them solvesthe problem, and only
functions marked with :Access Public show up — this may be a bug in the
workspace upgrader, andit is easy to work aroundif it turns out to be intentional.
Anotherbig benefit of this approachis that there is only one copy ofthe source
code, andthatif I changeit, all existing instances see the change immediately:

Jed Tester.Helto
qq.Hello

Hello, from Tester!
... note the extra character on the end of the message! All myold habits (like
leaving jots in functions to stop them) just work. Functions called via qq duly
stop.I can edit them,fix up the code, save them and continueto the nextjot.
WhenI am done, I really did change the working copyof the code back in the
original namespace — which makes me very happy indeed.If there are any
horrible snags, I have yet to find them!
So whatelse do I need to do to makethis (very useful) idea into a workable
utility? Well, it must scan the source namespacefor Properties and create the
correctstuff in the script so that the temporary class knows whichGet and Set
functionsto call. It should also call the Constructor function to make sure any data
has been set up correctly to default values, and that any arguments to [NEW are
passed down whentheclassis instanced.It is also an excellent idea to have a
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default constructor which Dyalog runsfor you when you overtakean array of
instances. Time to makea start!
Makingit Workfor Real
Properties
Thesearereally just a comfortable syntax for a pair of Set and Get functionsthat
maintain the value of somestate variable. They are often trivial (like SetHeading
and GetHeading in SharpPlot) but may doa little validation (in the Setter case) or
formatting (in the Getter case) of the internal value. In SharpPiot, I chose to mark
them out with commentslike

a:PSet Heading The main chart heading
which my C# translator uses to make the appropriate markup in the translated
class(it also extracts the extra text for the XML that leads to the Visual Studio
tips). Alternatively you could simply define a globalvariable in the namespace
that gavethe property name, type, description, Getter and Setter for all
properties. I quite like the former approach, as maintaining extra data can be a
pain, but for SharpPlotI can easily create my property list automatically, so with
around two hundred propertiesto scanfor, it will save the script-writing function
a lot of work! Use whichever method youprefer, or invent your own.
Constructors
Thad half hoped that if] added : Implements Constructor into my namespace
initialiser, Dyalog would just run it for me - maybethey should andthis is a bug,
but I can see that you mightget somecollisions if you included several
namespaces, so maybeit is only fair to have to do this myself!
Myconvention(following the C# rules) is that the constructor always has the
same nameas the source namespace, so Tester .Tester in the above example.I
can easily scan for this name, use [ATto seeif it requires an argument, and add
the requisite entries into my script. Somethinglike:

ss¢':Class' ':Include Tester' ‘oe Create arg’‘sAccess Public’ ‘:Implements Constructor’
"Tester arg' ‘oe ' ':EndClass’
qq+QNEW (OFIX ss) ‘Hello’

This now correctly calls my own initialiser with the text He] 1o which is fine if]
rememberto pass an argumentto DNEW,butif I get sloppy:
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qq+CINEW OFIX ss
LENGTH ERROR

qq+ONewW OFIX ssA
3tqqLENGTH ERROR3taqA

The answeris to provide an extra Default contructor which Dyalog can call
niladically, and which will call my owninitialiser with a sensible default
argument:

Vv CreateDefault
[1] sAccess Public
(2] Implements Constructor
(3) Tester ''®

By addingtheselines, I can now have Dyalog makethe instance with nodata, so
it can also overtake the scalar instance to give me a vector of them:

qq+ONEW OFIX ss(3tqq).Hello
Hello, from Tester! Hello, from Tester! Hello, from

Tester!
Atlast —1 have complete control over how overtake doesits prototyping! Just
using this for vectors of data items (like name/age/salary triples) could make a
bit of sense, andit is not madly slow, even with many thousandsof‘records’ in
the array. If 1 am prototyping in APL with a view to compilingthe finished
application, then speedis the last thing I care about.
Of course,all of this is now well buried in a function called new which does the
messy stuff where I never needto see it again. Copiesare likely to be given away
to anyonewith a keydisk at APL meetings, and will be mailed to anyone who
asks mefor one. As you mightguess,it is still steadily evolving.
Wrap Up
Myfeelingis that this is quite a breakthrough. I am mostof the way through
rebuilding NewLeaffor .Net and I am doingit properly using a very object-based
approach.I havean object called a TextB1ock which knowshowto handle
formatted text (with font changes, superscripts and so on) very nicely. If I make
an object called a Ce11 which is just a Text B tock with someadditional properties
like backgroundcolour, then a Tab1e simply becomes a matrix of Calls and
much of the complexity of handling multipage tablesjustfalls away.
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The big snag is that debugging this in Dyalog 10 is a pain, as you can only pretend
to make instances by copying the entire source namespace.I can’t face moving the
code into true V11 Classes, for all the reasonsoutlinedat the top of this note. But I
can believein the idea of typing thingslike:

lf-new LeafEngine mylayout
... and getting a true instance of my Leaf Engine namespace.I don’t even have to
enclose my layout, but that’s anotherstory...
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The Ruler’s Edge
by Stephen Taylor (sjt@5jt.com)

This article begins the In Session columns, in which working programmers
share from their session logs fragments that are useful or instructive (or just
plain showing-off,like this piece) but don’t warrantan entirearticle. Please
send your contributions to editor@vector.org.uk. Ed.

A Zen master famously began each day with the following conversation with
himself.

~— Master! Master!
— Yes? Yes?
— Wake up! Wake up!

It’s morning. Time to work. But are you awake enough’?It’s nota silly question.
To write well you wantto be not just eyes-open awake,butrazor-sharp awake.
Coffee and wild dance music can do only so much.
To work, you need your duty sleep.
Sadly, our subjective sense of sleepinessis entirely unreliable. Hans van Dongen
has shown [1] that as sleep deficit accumulates, cognitive impairmentrises
steadily; but the subjective sense of sleepiness plateausafter an initial rise. We
know we're short of sleep; we feel a touch sleepy; butit seems manageable. And
then wefind it hard to finish sentences...
Are you readyto cut code? Or should you grab a nap ~ at worstfill in time with
less demanding work? Here’s my Morning Rule to decideit. If 1 can write the
Ruler’s Edgein the session, I’m sharp enough to work.
Dyalog installs with the session log configured to an 80Kb limit. I reset this to
8Mb;I need a log longer than my memory.Searching a long log is easier whenit’s
divided into sections, so like to rule a line under each day’s work; and
sometimes betweendifferent tasks during the day.
A good ruler showsunits of measure. Character widths are less usefulsince laser
printers and proportional fonts replaced line printers; but they'restill helpful for
visually parsing displayed arrays. So I want a function rule.Its right argument
will give the length oftheline it draws;its left, the intervals at which numbersare
displayed. Let’s say the left argument defaults to 10, and that these periodsare
markedontheline by inverted carets, somewhatlike notcheson a physical ruler.
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We'll write the numbersabovetheline. So the gross structure of the function is
clear:

rule+{a+id o t(expi)(exp2)}
where exp1 returns the superscribed numbers, and exp2 the notchedline.
Cutting the Notches
Let's start with the notched line. This is a pattern « characters long, reshaped to
length a:

up'-v'/~ {something} «
For an a of 10, we need something to return 9 1; in the general case,

(a-1)(1)
So

10 fap trvid2lort)s3} 55
is|MY

doesit. But the truly awakened mind sees unity in the two 1s. They could both be,
say, 2 or 3 (if one wanted doubleor triple notches) but they must be the same
number. So wefactor out the repetition:

10 {up inv /*(,one basc)* yy 55OEeeereo.yoceccceneyconee

Numbering the Notches
Nowfor the numbers.
Wewantto select from the numbersupto , so exp1 will be something like

{(-a)1"s"a select pw}
where select selects only the elementsofits right argumentthat are multiples of
its left; ie.

{w/~0=a|w}
or:

{w/*~xa[w}
or, avoiding nesting D functions:
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/*0~exe (ae |)*
Putting that together:

10 {©,/(-a) 178" (/%e~exe(ae|))=1w} 55
10 20 30 40 50

and substituting for expt and exp2:
rutet{ae10 © t(e,/(-a)t%8" (/Yo~exe(ae|))=1w) (wp'"v'/( 20 (ae-)=)1)}

rule 55

 

OK: we're awake - time to get to work!
Reference

[1] Hans P.A. Van Dongen, PhD; Greg Maislin, MS, MA; Janet M. Mullington,
PhD; David F. Dinges, PhD “The Cumulative Cost of Additional Wakefulness:
Dose-ResponseEffects on Neurobehavioral Functions and Sleep Physiology
From Chronic Sleep Restriction and Total Sleep Deprivation”Sleep 26.2 pp117-
126 http:/ /wwwjournalsleep.orgcitation/sleepdata.asp?citationid=2198
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PROFIT
Chance Misunderstandings
by Sylvia Camacho (sylviac@blueyonder.co.uk)

I wrote this article before the Editor pointed out that Devon McCormick had
treated the sametopic in 21.1 [1]. How could I have missed it? No sign of 21.1
among my shelf of Vectors so I wentto the obvious hiding place, Anthony's shelf
of Vectors: Eureka! On reading Devon’s piece,I think our take on thestory is
somewhatdifferent. He gives a very full accountofits history and the
psychological ramifications of the gameitself: I am interested in the psychological
response of one of the mathematicians who had such problemswith it.

Upto this point, I have spoken ofnumeracy asif it were anall-or-nothing
quality. Either you have it or you don’t. In truth, there are grades of

numeracy and even the most numerate have their bad moments.
A. K. Dewdney

I first read about the Monty Hall dilemma in Dewdney’s book, 200% ofNothing [2]
and I hadto think abouthis argumentfor a day or two before I could convince
myself that ] understood how it works. However, when I tried to passthis
fascinating insight on to my family,it led to a kitchen-based altercation which
camenear to burning the supper. It was a marvellous confirmation of the
outraged reaction the story so often meets atfirst hearing.
It all began in 1990 with a column in an American magazine, written by Marilyn
vos Savant, who specialised in answering brain-teasers. She was asked about a TV
game show and how she would advise the contestantto act. I came across a
typical accountof the gamein the Spanish version ofScientific American, which
translates as follows[3]:

Monty Hall is the presenter of a television competition in the UnitedStates. In
the last part of the competition Monty showsthree chests to a long-suffering
competitor. In one of them there is a grand prize andtheother two are empty.
The competitor nervously selects one of the chests. Monty then puts aside the
selected chest and looks slowly and theatrically into the inside of the other two.
He closes one of them again, takes the other in both hands and upturnsit
before the eyes of the competitor and the audience:it is empty.
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The competitor sighs with relief although thereis no reason to do so. Monty
generously shows him the two chests which remain closed and offers him the
possibility of changing his initial decision: “You may now chooseeither of
them,” he announces,as the spotlights brighten. What ought the competitor to
do?

Marilyn’s answer, that the competitor is morelikely to winif he accepts the offer
to abandonhis first choice, provoked intense controversy even among
mathematicians, some of whom wroteto her in abusive terms.
I wasintrigued to come acrossthe story again in Paul Hoffman’s delightful book
about Paul Erdés, whois knownto someatleast of the Vector community from
Eugene McDonnell’sarticle in 17.4 explaining Erdés Numbers. Thereis a conceit
among mathematiciansin the style of the 1920s music-hall song, “I danced with a
man whodanced with a girl who danced with the Prince of Wales.” It seems that
Roger Hui has an Erdés Numberof2, as he co-authored a paper with a man who
had co-authored a paper with the great man himself. Eugene wasatfirst credited
with number3, having written a paper with Roger, but then he was up-graded to
2 by the discovery ofa different collaboration. Our Editortells me that he is an
Erdés 4. Never having written a mathematics paper and being wholly unqualified
to do so, 1am atthe bottom of the pecking order with Erdés Number @, so
reading abouthis reaction to the Monty Hall dilemma wasvery reassuring.
It seems that a friend told Erdésof the fuss that the dilemma had caused[4 p237]:

Vazsonyi told Erdés about the Monty Hall dilemma.“J told Erdés that the
answer was to switch,” said Vazsonyi, “and fully expected to moveto the next
subject. But Erdés, to my surprise, said, ‘No,that is impossible. It should make
no difference,’ At this point I wassorry 1 broughtup the problem,becauseit
was my experiencethat people get excited and emotional about the answer,
and I end up with an unpleasantsituation. But there was no way to bow out, so
I showed him thedecision tree solution ] used in my undergraduate Quantitive
Techniques of Managementcourse.”

Vos Savant had used the same technique on her readers but did not succeed in
convincing all of them and Erdés wassimilarly resistant:

“An hour later he came back to mereally irritated. ‘You are nottelling me why
to switch,’ he said. ‘Whatis the matter with you?’I said 1 was sorry, but I didn’t
really know whyand that only the decision tree analysis convinced me. He got
even more upset.” Vazsonyi had seenthis reaction before, in his students, but
he hardly expectedit from the most prolific mathematician ofthe twentieth
century.
“Physical scientists tend to believe in the idea that probability is attached to
things,” said Vazsonyi.
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The argumentturns upon the exactcircumstances of the game:“the total
experimental situation,” as Niels Bohr once said. Sinceit is a game one can assume
that the chest which Monty showsto be empty,has been chosen by himto be an
empty one, or the ‘game’ wouldbeover. That beingsothis is a gameoftwoparts.
The competitor's initial choice has a probability of one-third of winning but that
choice creates a second probability for the remaining two chests, which together
have a two-thirds chanceofincludingtheprize. At this point oneof these twois
eliminated, investingall the two-thirds chance in the other.

Choose Box 1 & stick Choose Box 1 & switch

box box box outcome box 1 box 2 box 3 outcome
1 2 3

prize lose
prize win

; prize win
prize lose

prize win
prize lose

It is the change of probability, consequent upon the openingof the box, which is
difficult for someto accept. Unless the contestant sees it chosen by Monty and
thatit is empty, he will have no reasontoalter his original choice. Vos Savant
drovethis lesson homeby pointing out that an outsider who was notpresentat
the game,if asked to assign probabilities for a prize to be in either of the two
boxesstill closed, could necessarily only assume the oddsto be even, 50:50. The
dilemmaonly arises if Monty’s intervention is seen to be deliberate and partof his
gameplan. This makesit a psychological tease, but the lesson that probability is
never a property of objects, but only of the changingsituations in which they are
placed, can cause confusion even whenthe pertinentsituation does not change.
Eugene Northrop published little ‘book of paradoxes’ [5] in 1944, from which
the following example is taken.
Imagine three closed purses containing respectively twogold coins, twosilver
coins and one with onegold and onesilver. If we choose a purse at random we
can agreethat the chancethatit holds the mixed coins is one-third. If we take a
coin from the selected purse wecanagreethatit will be either like the second coin
or unlike it. So can we say that the chanceis one-half that the one we removed
differs from its companion?If this is what wethink, does that mean that
removing a coin has raised the chanceof having selected a mixedpair, from one-
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third to one-half? Of course not, merely transferring the coin from the purse to the
hand changesnothing: the probability of having selected unlike coins, given the
total experimental situation,is still one in three. Moreover, if we look at the coin
in our hand andfindit is gold, we have a one-in-three chance that the second coin
in our selected purseis also gold, although there are only two gold but three
silverstill hidden from us.
In both of these puzzles we are having to consider how objects are grouped.In
both westart with three equalpossibilities. Monty Hall then creates two groups.
The group of one has a onein three chanceof holding the prize. In the group of
twoeachstarts as a one-in-three chance, making two-thirds in total, which does
not change when one is shown to be empty.In the Northrop puzzle there are
three groups of twobut the possibilities associated with the other two groups
must be disregardedafter the initial choice. This still leaves three possibilities for
the contents of the chosen purse; gold-gold,silver-silver, gold-silver. So in the
Monty Hall case the probabilities mustbe re-calculated after the initial choice but
in the Northrop case they cannotbe.
Those who know myprejudices will realise that I am still pursuing my objections
to the assumption behind Bell’s Inequality [6], that probability is a fixed property
of the phenomena undertest and does not change with the changing
experimental situation.
Erdés was unconvinced by the simple decision table but reluctantly accepted that
vos Savant was rightafter Vazsonyi ran a Monte Carlo simulation on his PC.1
have never written J, so as an exercise I have appended somecodeto runa
succession of randomised gamesandcollect thestatistics. I know that some of my
readers will wince and convert my crude attemptinto an elegant form more
worthyof Erdés:“a proof from the Book”, as he would have said. My amateurJ
code ran an iteration of one hundred thousand simulated Monty Hall gamesin
ten seconds on my 600MHz Pentium III:

play 100000
Total Games Played: 100000

switch no switch
win 33379 16516
lose 16613 33492
sum 49992 50008
4 wins 66 33
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40{.' Total Games Played: nnnnnn'
40{.' switch no switch’
40{.' win nonnnn nnnnnn’
4O{.' lose nnannnn nnnnnn'
40{.' sum nnannnn nnnnnn'

: HO{.' % wins nn nn'
play=: 3: 0
x=: 0000
games (“:y.) 0

2(6.0"ry.) (244+1.6)}14 NB. total games
.O":2{x) (104+1.6)}13 NB. switch & win
~O":1{x) (244+1.6)}13 NB. no switch & win
O":3{x) (10+1.6)}14 NB. switch & lose
-O":0{x) (21+1.6)}14 NB. no switch & lose
20": (2{x)+3{x) (1047.6)}15 NB. total wins
-O":(4{x)+0{x) (214+1.6)}15 NB. total losses

2(2,0"2<.100%(2{x)4(2( x} 41 (0) (1449.2) }16 NB.% if
|

£(2.0"3<.100«(1{x)%(1{x)+0{x)(25+4.2)}16 NB.% if no

6 40$11,12,13,14,15,16 NB. display results
| 3:0

NB. assign prize to box 0,1 or 2  
x=: x+0 0)

References

 
» contestant chooses 0, 1 or 2
contestant chooses stick=0 or switch=1

t n=.#.s,p2c NB. n is outcome 0,1,2,3
0 0 (n}~) 1 NB. accumulate wins & losses
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3-D Cellular Automata
and the GameofLife

by Timothy K. Zirkel (zirkelt@lafayette.edu)

Cellular automata are rules applied to structures. Mathematicians, computer
scientists, and theoretical biologists use them to study the behaviour of systems
based on local neighbourhoods within the system. The generalprincipleis that a
system is modelledby cells in somefinite-dimensional space. Each cell can take
oneofa finite numberof states. The next generation of the system is determined
by applying some pre-determined rule to the neighbourhoodofeachcell.
Modelling cell growth orcrystallography are the most commonusesofcellular
automata, though they are also applied in otherfields, such as cryptography [2].
I first became awareof the GameofLife in an introductory computerscience
class. Our class was given the assignment of implementing Life using Java. Later,
encounteredLife in a course on mathematical visualization. My visualization
class implemented Life usingJ. 1 found the J version to be much more elegant and
intriguing than anything I had seen in other programming languages.As a final
project for the class I chose to investigate using J to expand the GameofLife to
three dimensions, and thatproject evolved into this note.
The 3D GameofLife
The GameofLife is a two-dimensional Boolean cellular automaton.It was created
by John Conwayin 1970. Cells reside in a square grid and can be in one of two
states:‘alive’ or ‘dead’. Each cell is surrounded by eight neighbours. A deadcell
hasa ‘birth’if it has exactly three neighbours.An alive cell staysaliveif it has two
or three neighbours. All other configurationswill result in a deadcell (either a
dead cell remainsdead, a living cell dies from overcrowding,or a living cell dies
from exposure)[1]. For an implementation of the GameofLife in J, see [5] or
Section 6.3 of[4].
The concept of Conway’s Gameof Life can be extended to three dimensions.
There are, of course, a variety of possible rules to use. For an initial exploration,
try (4, 5, 6/4). Thatis, a cell will remain aliveif it has four,five, or six
neighbours and a dead cell will be born if it has exactly 4 neighbours. We will use
1 to representa living cell and 0 to representa dead cell. The calculation for the
local rule is based on multiplying the 3x3x3 Boolean array of cells by a 3x3x3
maskarray.If the mask array hasa 27 in the centre and ones everywhereelse,
then thecell will be alive in the next generation if the sum of the productsis 4,
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27+4, 27+5, or 27+6. So thelocallife rule will use e. to check if the sum of the
productsis in the list 4 31 32 33 asillustrated below.

JL=:3 3$(3 3$1),¢4,1 27 1,:1),(3 3$1) NB, the mask for local life
1 i161
1161
1462

1 46
10271
1 ot
1 a4
44
16161

llifedd=: +/@:,@(L&*) e. 4 31 32 33"_ NB. local life for a 3D grid
Consider a neighbourhoodthat hasa live centre cell with four live neighbours:

JnO=: (4.3 3 d)e.t 2 10 13 25a
i
0
9

°
a
o
n

0
go10

o
ooo
aoo00
o1i0

Tlife3d nO NB. local life on the neighbourhood
1

As expected,locallife on neighbourhood n0 yieldsa living centre cell for the next
generation. Consider another neighbourhood,this time with a dead centre cell
and only three live neighbours:
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]00
nis: (14.3 39 3)e.2 10 25
1

o00
oO

°° on
9
0
0

° ° °

Vlifegd ni NB. local life on the neighbourhood
0

Locallife on neighbourhood n1 gives a deadcentre cell for the next generation,
since thecell is dead and does not havethe right numberof living neighbours for
a birth under the (4,5, 6/4) rule.
To applythe localrule to tesselations of the array, use __3 cut. Before doingthis it
is necessary to consider the borders of the array. We want all membersofthe cube
to have 26 neighbours, so wewill periodically extend the inputarray in three
dimensions using the function perext from Section 6.3 of[4].

perexts: {: , J, {.
perextd=: perext"1@:perext"2@:perext
NB. 3-dimensional periodic extension
lifedd=: 3 3 3&8(1lifea3d;._3)@ perext3
lifead nO
44

oa0g
a0

° M

0
oO
0

°
w
o
o

e
c
o
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Visualizing 3D Life
To produce a graphical representation of the 3D GameofLife we will use POV-
Ray 3.6, a ray-tracing program from [3]. Someofthe functions wewill use are
from the povkit2.ijs script in [4].
POV-Raysets viewing parameters based ontheidea of having a “camera” with
certain orientations relative to the image.

view_pars_sample=: 0 : QO NB. view parameters; from povkit2.ijs
// set viewing parameters
camera{

location <20,30,10> NB, viewpoint
angle 45 NB. vertical viewing angle
up <0,0,1i>right <0,1,0>
sky <0,0,1> NB. up direction
look_at<0,0,0> NB. centre of interest
}

/f#default{finish{ambient 0.3}}
object {tight_source{<200,100,50> cotor rgb<2,2,2>}}
background {calor rgb<i,1,1>}
)

Theindividual cells will be represented as boxes, which can be defined with a
utility from povkit2. Theleft argumentis an RGBtriple. The right argumentis
two diagonal corners of the box. We can utilise fmtbox as follows:

view_pars_sample fwrite povpath, ‘green_box.pov
(0 1 0 fmtbox 1 11 2 2 2) fappends povpath, 'green_box.poy

Thefile green_box. pov now contains viewing parameters and codefor a box:
// set viewing parameters
camera{

lecation <20,30,10>
angle 45
up <0,0,1>right <0,1,0>sky <0,0,1>

Took_at<0,0,0>
}

//#deftault{finish{ambient 0.3}}
object (light_source{<200,100,50> color rgb<2,2,2>}}
background {color rgb<1,i,1>}
object{box{<1,1,1>,<2,2,2>}pigment{rgb<0,1,0>}}
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Opening green_box.poy with POV-Rayandclicking
Run will render an image of a green box:
Wecan gather more information on our 3D Gameof Life |
by colouring the boxes according to the numberof
neighbours.
To do this, we create unique RGBtriples:

ct=.4,(],-.,08*)=1.3
colors=.ct,(0.75*ct),(0.5xct},(0.25*ct)

colors isa list of 28 triples with each co-ordinate of each triple in the range from
0 to 1. Each triple corresponds to the numberoflive cells that could be ina
neighbourhood(from 0 to 27), The case wherethereare zerolive cells
correspondsto the triple (1,1, 1), which is white. Whenzerolivecells are in a
neighbourhoodno cubeswill be created, so this colour will never be used, which
is desirable since we are renderingcells on top of a white background.
Wewill need to countthe cells in the 3x3x3 neighbourhood ofeverylive cell to
determinethe colour ofthe cell. To do this we use:

neigh3d=: * 3 3 3"_ +/@,;._3 perext3
Writing to the POV-Rayfile requires fwrite and fappends, which are defined in
files.ijs.
Weare now readyto create a verb to make the POV-Rayfile. This verb will store
100 iterations of 3D Life in singlefile called 11 fe3d. pov which will be placed in
the directory specified by the povpath. Some understanding of POV-Ray
languagedirectives is helpful. POV-Ray usesthe float identifier clock to control
animations. The valueof clock ranges from 0 for the start frame to 1 for the end
frame, with the other frames evenly spaced to values between 0 and 1. Since we
wantour framesto be renderedin a specific order, we can use the clock value
along with the fact that o is false and any non-zero valueis truefor the #if
directive in POV-Ray to define the orderof frame rendering.
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life3d_pov=: 3: 0
  

k=.0 NB. index for the for loop
dx=.0,8 NB. side length of a cube
pfn=: povpath, 'lifedd.poy' NB. the cutput file
et=.1,(],-.,08*)=i.3 NB. 7 different RGB triples
NB. 28 different RGB triples
colors=.ct,(0.75xct),(0.5¥ct),(O.25ect)
pos=.{<@i."0 $ y. NB. boxed list of xyz coords in the
array
view_pars_sample fwrite pfn NB. some view parameters
‘#declare I=-1;' fappends pfn
for_k. i. 100 do. NB. does 100 itns of life3d

‘#declare I = I + 1;' fappends pfn NB. each itn has an index
NB, POV-Ray will choose which iteration
NB. to create based on the index
'#if (I-100*clock}#else’ fappends pfn
mask=.,y. NB. mask for the array
c=. {mask#,neigh3d y.){colors NB. gets cotors for each cell

according to
NB. number of neighbours

xyz=.>mask#,pos NB, positions af Jive cells(c fmtbox xyz,"t xyz+dx) fappends pfn NB. draw the boxes
y.=. lifedd y. NB. life3d on input array
‘dend' fappends pfn

end,
)

Wecan create the *. pov file by running 1ife3d_pov ona random Boolean array.
Don’t forget to initialize povpath.

rand=: 1=710 10 10$3
life3d_pov rand

In order to create a sequenceof imagesof the configurations in 1ife3d.pov we
need to create a *. ini file.
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life3d_ini=: 0: 0
Initial_Frame=0
Final_Frame=i00
Subset_Start_Frame=0
Subset_End_Frame=99
Input_File_Name=]ife3d.pov

 

Cyclic_animation=Off
Pause_when_Done=Off
Output_File_Type=$

Sampling_Method=i
Antialias_Threshold=0.5Antialias_Depth=2
Jitter=0ffTast_Abort_Count=100

life3d_ini fwrite povpath, ‘life3d.ini'
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Running the *. ini file creates 100 frames numbered 0 to 99. With the help of the
Image3 addon wecan assemblethese into a QuickTime movie as follows:

load '~addons/image3/movie3.ijs'
$fns=:'life3d*.png' files_in povpath
4 fseq_to_png_mov fns; povpath, ‘life3d.mov'

Experimenting with different initial setups can give interesting results.

 

A random 10x10*10 configuration: The same configurationrand=: 1=710 10 10$1.3 after 100 iterations
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This configuration is off-centre in a 6x6x6array:

This will form a periodic pattern that repeats every ten iterations:
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A similar configuration centred in a 6x6x7 array:

will yield this stable formation:

g
QuickTime moviesof the evolution of these configurations are available from [6].
The 14 fe3d function can easily be altered to experimentwith different rules. As
in the original GameofLife,it is possible to develop a variety of stable patterns
and repeating cycles. J and POV-Rayallow easy studyof thesesituations.
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Cumulative Normal Distributions
Black-Scholes and Error Functions

by RalphSelfridge (selfrid@cns.ufl.edu)

Recent comments in the J Forum about normalprobabilities and distributions
have led to a revival of interest in Black-Scholes algorithms. Black-Scholesis a set
of equationsthat provide premiums for‘call’ and ‘put’ options, and there has
beenaninterest in providing appropriate algorithmsin J. That, in turn, opens the
question of an algorithm that will run in APL. This study wasan attemptto create
such an algorithm, which may already exist in some APLlibrary but was not
available to this author. We use APL2 as the APL medium.A serendipitousresult
is also a speed-up in computing cumulative normaldistributions and an error
function for APL.
Westart here with Eugene McDonnell’s article “At Play with J: Beware
Scholes”[1], which provides Black-Scholes equations in reasonable mathematical
form and then considers somealgorithmsin J. This article has several algorithms
created, among others, by Hu Zhe and Oleg Kobchenko. McDonnell uses the cnd
of Zhe and his own verbbs for the algorithm of page 141, which welabel A1,
followed on page 142 by an algorithm, which welabel A2, using a formula from
Ewart Shaw. All algorithms, using essentially the same verb bs, are below in one
of two appendices.
We knowthat A2 is much faster in execution than A1, butit has the problem that
it uses H. (an included verbin J) not available in APL2. Thus we mustcreate a
replacementfor H., or go back to Al and use the cnd verb from Zhe.Thisrelies
only on a verb normal prob from statdist which can be converted so that we
have Black-Scholes in APL2.
Howeverif we examine cnd in Al there is the noun __ (negative infinity), which
results in a domain error if we replace __ with a large negative numberfor use in
APL2. That, in turn, forces examination of normal probto find, and work around,
__- With that covered we have a working Black-Scholes in APL2.Since fairly
simple APLis used these algorithms should all work in any APL.
The conversion from the verb end (J) to the function CND (APL)allowsfor
considerable simplification, and even further if CNO is only for use in Black-
Scholes. We make these changes, and anyother improvements wecan think of,
and obtain CND and BS in Appendix 2. Now if we consider A2 we have a formula
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for the error function butthatin turn allows us to come back from CND to get an
easy APL functionfor the error function ofa variable(it is entirely possible that
such a function exists in an APL library elsewhere). We add this function to
Appendix 2.
Nowif we consider the changes for APL2, which shorten CND considerably, we
can askif similar changes can be made in CNDof Al. These changes produce A3 in
Appendix 1.

S = Currentstock price
X = Optionstrike price
R = Risk-free interest rate
T = timein years until strike date
V = volatility, or standard deviation of asset price

All four algorithmsare entered with BS $,X,7,R,¥ and return two numbers: the
first is the ‘call’ premium, the secondthe ‘put’ premium, with an example

BS 60 65 0.25 0.08 0.3
2.13337 5.84628

Weneed to compare execution times for the differing algorithms, both for 8S and
CND/ERF.In the case of J we use

(10000)61:2'BS 60 65 0.25 0.08 0.3!
For APL we mustcreate a timing function that runs 10000 executionsof the
desired function.In the following table we set w=1.2 and ww vectorof length
500 of numbersin the range 0 to 5 ( (4 .500)%100). All results are normalized so
that A2 values are 100.

BS yc CNO w CND ww ERF w  OERF ww
Al 288 1490 1514

A2 100 100 100 100 100

AS 87 154 48 289 13.9
APL 75 130 27 230 69

When comparing results numeric output across the algorithmsagree to several
significant places. Since we mustuse system clocks, without knowingprecisely
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how they run (nor do we know the resolution ofthe clocks), we use a repetition of
10000. Evenso, timing comparisons shouldnotbe taken too seriously.
Wefind that A2 and A3 are substantially the samefor Black-Scholes, and the
benefit of avoiding H. is debatable.It is also interesting that APL appears faster
for Black-Scholes. Both CND and ERF are faster in A2 for a scalar argument but
considerably slower as the argument length grows; the fact that ps has an internal
2 by 2 is probably the explanation for speed-ups in A3 and APL.In the case of
APL, avoiding H. becomescrucial, unless an H function is written either in APL
(very slow) or somebetter choice, say Fortran and a DLL.Thereislittle choice in
APL,butit would appear A3is better in J, unless the argumentsfor cnd and erf
are scalars.
If we create a Fortran subroutineto replace H. specifically for Black-Scholes, and
hook across to APL2 by way of a DLL the resulting timing for 8is slightly slower
than the given APL2version (though muchfaster than using a Fortran version of
H. with the attendant use of H“0).
References

{1] Eugene McDonnell, “At Play with J}: Beware Scholes” Vector 19.3, pp137-142

Appendix 1
AL
load ‘statdist*
end=: 3: 'normalprob 0 4 __, y‘ "0 NB. Hu Zhe
BS+: 39:0 NB. Eugene McDonnel]"SX TRVie.yd=. ((A.8%X) + TaR(4,-)oreiV)EVORT[(S,X**-ReT)-/ weend dx/i ft)
A2erf=:1 H, 1.5@*: » 2p0.5 & ZA@ra: NB. Ewart Shawcnd=: -:@ >:@erf %&(%:2)BS=: 3: 0'SXTRV'=.yd=. ((4,S%X} + TeR(4,-)- enV) RVR%iT|(S,X#4-RaT)-/ veend de/t 1)
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A3 (modified Ai)
cnd=: 3: 0b=. 0 0.31938153 _0.356563782 1,781477937 _1.821255978 1.330274429
1-[(0.398942* A_O.Saary)* bop. Xosy~O. 2316419)BS=: 3: 0'SXTRV'=yd=, ((A,S%X) + TAR(+,-)orerV)2Ve%T|(S,X**-RaT)-/ wend da/t 1)

Appendix 2
CNO provides for cumulative normaldistributions, but only for use in Black-
Scholes.It can be modified for any shape argument by simple changesin line 2
(made,of necessity, for timing comparisons). ERF returns the error function value
for its argument, and mustalso be modified for timing comparisons(again in line
2) or multiple arguments.

v Z+CND Y
{1] 2+6 1p1,330274 “1.821256 1.78148 —0.356565 0.31938153 0
[2] Ze1-[(0.398942xx-O.5xY42)x2 2p(4 fpsit¥xO. 2316419) 12

V 2+BS YsSsXsTiRs¥
(1] (SX TR Y)+¥
[2] 2#}(S,X**-RxT)—. xOND( ((@S¢X)+T*R4Z,-2-0,.5%V02)2VxTxO.5) o,f 71

v Z+ERF Y
[1] Z+6 1p1.330274 “1.821256 1.78148 0.356565 0.31938153 0
[2] 2+1-2%| (0.398942%0-¥x2)x(44+¥KO.9275914166) 12

(Readers mightprefer the following slightly shorter version in Dyalog, using the
direct-definition form implemented by John Scholes. Ed.)

CONS*6 1p1,.330274 “1.821256 1.78148 ~0.356565 0.31938153 0
CND+CONSe{1-[(0,3989%2x*"O.5xux2)"2 2p(4 IptitwxO. 23916419 doa}
ERF*CONSe{ 1-2 |(0.398942x~~Yn2)x(+14ux0,3275911166 Joa}

@ 2-BS (5 X TRY)
Ch] 24) (S,Xx*-RxT)-.xCND(((OSEX)+THR4L “1x0. 5xVe2)eVxTxO,5)0.%1 “1

oe
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Digitalising the Vector Archive
by lan Clark (earthspot2000@hotmail.com)

Twoyears ago the decision was taken to makeall futurearticles available on the
Vector website (wwzw.vector.org.uk). It was a natural decision to convert back-issue
articles to the same format. The Vector production team reached the conclusion
that HTMLwasa good definitive format for maintaining documents which
neededto be published in a variety of forms (e.g. on the Web andin printed
version). This set the pattern for the web-publishedarchive.
It was considered that HTML versionsofarticles to be published on the Vector
website ought to include minimal mark-up, consisting of no more than whatis
necessary to identify different sections of text, to be handled in different ways
(e.g. narrative text, APL code,tables and placement of diagrams). As many
options as possible oughtto be deferred for controlling the appearance of the
article on the screen.
This is a deceptively straightforward requirement. Mostofit can be delivered by
using a cascaded style sheet (CSSfile), but it is also important to avoid browser
features which act in such a way as to reduce our optionsin the future.It takes a
lot of experience to know whatthese features are, plus the need to debate what
represents good practice. Personal favourite constructs haveto be sacrificed on
the altar of compliance to the HTML 4 standard recommendation[1], because at
the time of writing this is considered the way to go for future XML migration.
The History of Vector Production
Camera copy for Vector was originally pasted up from panels of printed text and
art-work produced in a variety of ways. Gradually page layouts became computer
generated in increasingly standardised ways. By volume 4.2 (October 1987),
substantially complete camera copy is extant in the form of Microsoft Wordfiles.
This is the sort of material to be found in the APL Madrid CD [2], of which more
below.
Nowadays camera copytakes the form of one or more PDFfiles, which are what
is delivered to the printer. Assuming we have done ourjob properly, it would in
principle be possible to republish back editions of Vector by regenerating PDFfiles
from the web archive, to the extent of coursethatall the articles are there. Which
they aren't, and probably neverwill be, because muchof Vector consists of
ephemera. However whatdefines ephemerais a debatable question and nobody
has debatedit yet.
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The author considersthat there are manyfine editorials going back to Vol 1.1
(1984) which canstill be read with pleasure andprofit — indeed whosecontentis
extremely provocativein the light of subsequent developments. On the other
hand when choosing whicharticles to varch next, i.e. to process for publication in
the archive, somesortof priority assertsitself: articles of timeless application
coming before articles focussing on obsolete technology.
The APL Madrid CD
The APL Madrid CD wasthefirst serious attempt to publish the whole Vector
Archive for the benefit of membersat large. The CD was produced in quantity
and givento all delegates at APL Madrid 2002. The material on it howeveris
incomplete, conforms to variousdifferent standards andis of variable quality. A
variety of different APL fonts are in use (I-APL, APL2, APL*PLUS, Dyalog APL,
etc), these all having different OAV layouts. The DOCfiles which comprise the
bulk of the material on the CD require a range of obsolete versions of Microsoft
Wordin order to display them, and even thenthis cannotbe relied upon to work
correctly (see below).It is only whenyou attemptto doso that you realise how
badly Microsoft Word supports upward-compatibility, or historically has done so
since 1984. Diagrams and mathematical formulaedonot reproducereliably.If
youinstall a series of obsolete versions of Microsoft Word in order to display
thesefiles, you discover that these software antiques no longer perform on
modern machinesin quite the same way as they did when they werefirst
released, notleast because the authorofa typicalarticle dealing with APL has
until very recently been pushing his word-processorto the limit. The result might
be considered (by the vendor) good enoughto import an old documentfor
editing and re-issue, but in the author’s opinionit is not dependable enough to
view a published document.
It soon becomesclear that to publish even the content of the APL Madrid CD on
the Webis a shade more complicated than what the vendor wouldlike you to
believe,ie. that you merely have to feed each DOCfile into thelatest release of
Microsoft Word and select menu: “Save as Web Page...”. Migrating each paper in
the archiveto the web is an actof creative originality and supportfor the task
cannotbe purchased off-the-peg. Indeed the task has to be properly designedif it
is to be consistent and economical to perform.
Task Design Strategy
The following task design strategy has been arrived at by trial and error:

1. Extractthe plain text of the narrative from the original DOCfile (or whatever
formatthe sourcefile is in).
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2. Insert appropriate HTML mark-up, in such a way asto repeat the action ina
different way without havingto repeatall the manualeffort.

3. Scan anything “awkward”(i.e. awkward to reproduce in HTML)from the
original printed page, in the form of a JPEG or GIF

4. Generate a test page and proof-readit, repeating the previous steps until the
page lookssatisfactory.

5. Uploadit to the correct folder on the Vector server.
Fortunately Microsoft Word doesn’t makestep 1 too difficult: if you importa
DOCfile into an APL variable you see a clearly discernible header andtrailer
which can be lopped to yield more-or-less acceptable plain-text.
Microsoft Word also helps withstep 3 in certain limited butusefulcases,
especially where mathematical notation has been used. As mentioned, Word 2000
offers the option to save a DOC file “as a Web Page”. The code generated as a
result is reminiscentof the early daysof third-generation language compilers
before optimisation came along.It is far from lean and mean,the vendors’
developers havingfelt obliged to emulate the mostpiffling features of the original
document, However, where the source documentdefeats even their inspired
ingenuity, Word generates a neat GIF which you can pick out and use in place of
scanned artwork. This includes all mathematical notation.
Handling APL code
Another place where Microsoft Wordis relatively obliging is in the handling of
APL codesections. All the informationis there (usually) to restore the original
code — though of course the characters which first appear bearlittle resemblance
to the ones intended. But the APL primitives are generally 1-1 and so can be
handled by a DAV conversiontable. It is merely a question of deciding which table
to use. Provided of course someonecan deliver you a usabletable in the first
place. (They can’t).
A crude approachis found to work: simply build upa collection of tables as you
go along. There mustbe 10 orsodifferent layouts to be found in the APL Madrid
CD, of which two predominate. So the task of buildingthe table by eye gets easier
and easier: for each fresh article you get to recognise the code layout required,
and when youapply it, progressively more characters are coded correctly. The
VARCHworkspace(described below) warns you of APL characters hitherto
unencountered in the chosen conversion table and invites youtotell it what APL
characters they are meantto be.
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The Joys of Microsoft Word
In all other cases Microsoft Word is the enemy, to be confronted, outmanoeuvred
and finally defeated. Oneirritating trick it has is to force a newline inside a block
of specially formatted code by meansofa character indistinguishable from APL:
¢, Another trick (now thankfully obsolete} is the way in which Word once
represented a non-standard character. Unlike the handlingofitalics and other
such text formatting, which gets stripped outby the lopping process described
above, a complex inline mark-up construct was used. The VARCH workspace
user (the varcher) mustrecognise this by eye and replace it by the corresponding
VARCHconstruct.
For example: how the paper loads into VARCH:
If ad ¥symbol 186 \f "Symbol" \s 1306 1 mod n then exit

..how the VARCH regeneration function su11ivan{23_70 convertsit:
<p>If <i>a<sup>d</sup></i> &#x2261; 1 mod <i>n</i> then exit</p>

...the end appearancein Firefox (faithfully mirroring the hardcopy back-edition,
p72 [3}):

Ifa’ * 1 mod #1 then exit
Old papers employing mathematical notation don’t always display under later
versions of Microsoft Word as intended. Here’s how Word 2000 corrupts some
formulae in a DOCfile dated 1994 from the APL Madrid CD:

uyFe de
8 6

Advantages and Disadvantages of the VARCH Approach
The advantages of the abovetask design strategy, or rather of the VARCH
supportforit, are:

1. There is no need to depend on Microsoft Word to do correctly whatit claims to
do, which is a major worry off one’s mind, not to mention a major time-waster
circumvented.

143  



 

VECTOR Vol.23 Nos.1&2
 

2. Multifarious obsolete standardsfor representing APL fonts in print are
replaced by onesingle standard based on Unicode.“Onefont to rule them all”,
as Adrian Smith has putit [4]. A useful by-productis that any code samplein
the wholearchive can be copied and pastedinto the session of any modern
APL, yielding identical behaviour (which is hopefully the one you want). You
could say that APL hasatlast reached the happystate which ASCII-based
languages have beenin since the 1980s.

3. The mark-up process for generating and regenerating an article can be done in
anyorder. Successful editing steps don’t have to be repeated.

4. An article can be regenerated one-touch with a different basic template, with
additional mark-up,or a different DAV layout (or a corrected one).

5. Work done on the VARCHsystem to enableit to handle a given article benefits
the processingof all subsequentarticles.

6, There are no intermediate versions of articles stored anywhere, nor any
intermediate cribsor tables.

VARCHtakesthe source material exactly as it appears on the APL Madrid CD
and converts it to HTMLin the currently approved way, storing the outputof the
manual mark-uptask as a single APL function called a paper fn. The information
a paper fn contains is an abstract description of the source text: it does not assume
that any particular given HTMLconstructis going to be used. The actual HTML
that gets generated is determined by the version of the VARCH workspace used
to execute the paperfn.
Example ofa paperfn: langlet62_23
The following is a short but sweet example of a paper fn, that of an archivearticle
bythe late Gérard Langlet[5]:
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1](2][3]
[4]
[5]{6}
{7}(8}[9](10]
[14](12)
[13]
(14)
(15)
{16}(17](18)
[19](20]
[21]
[22][23]
[24][25]
[26](27]
[28][29]
[30]
[34]
[32][33]
[34][35]
{36]

v langlet62_23:selectian;REPLAY
AVpaper: 430 created: 18 December 2006, 22:44 using 1 VARCH44ensure
fetch myname
AAUTHOR«'G&eacute;rard Langlet'
AUTHOR+'Gérard tanglet'
APTITLE+APL "RISC Programming Style"'
PTITLE+APL ',2 qu ‘RISC Programming Style’
CODETYPE+!
REPLAY=1
stx 536 3 © is_code i a O10
stx 1492 3 © is_code t a Osssix 2616 3 © is_code 4 z Ulo
stx 1228 3 © is_cade i 100=pX
stx 1873 2 © is_code 1 A af

>
slx 1877 2 © is_code 1 A +f
slx 00 © is_para R In generalsix 333.0 © is_cade 0 A vréc
six 473 0 © ispara R It works pslx 6500 © is_code 0 A vréc
slx 765 0 © is_code 0 a ONsr
slx 868 0 ° is_para a COUNTALLY
slx 1236 0 © ispara a Why use go
six 13256 0 © is_para a I have wrisix 2156 0 © ispara a The "RISC"
slx 2196 245 © is_list ‘a’ A a) Simple a..
slx 2441 0 © is_para a I even str
slx 3068 0 © is_para a P.S. A com
slx 3500 0 © is_code 0 a (If youc
six 3597 0 ° is_para a It might b

substws
proc { a--use the appropriate variant
writeout
see

v

Note that VARCH generates this APL fn after the first editing session of the article
concerned. Subsequentsessions generate additional worklinesin the session log,
but do not tinker with the paper fn itself. This is left to the varcher to do, by
copy/paste from the session log. The paper fn is not hard to hand-edit.
Notes
Let's g

onthelisting
‘0 briefly downthelisting, commenting on the code highlights:

V tanglet62_263;selection;REPLAY
This function, when executed, will regenerate the paper by Langlet, Vol 6.2, page
23. VARCHuses a standing global: INDEX to get the author’s nameplustitle, and

145  



 

VECTOR Vol.23 Nos.1&2
 

the existence of a varched paper andits Madrid source-file are written back into
INDEX, which therefore serves as a work-schedule.

[2] ensure
This fn checks whether Init has been run and if not runsit. Init sets up globals
containing frequently used constants, especially paths to work folders. The
varcher edits Init on installation to provide his/her own folder names, then
forgetsit.

C4) AAUTHOR+'GZeacute;rard Langtet
(5) AUTHOR+'Gérard Langlet'

Heritage codeisleft in-place for forensic purposes.In this case earlier versions of
VARCHdid not handle e-acute correctly if it was the APL+Win character (ASCH:
130) and not the Unicode one: #233. Nowit does.(It also handles APL characters
in titles, e-acute being here an honorary APL character, or more correctly a
character from the atomic vector of APL+Win.)
Commented-outline 4 was a fudge to force the browser to employ the so-called
HTMLentity: eacute;. This HTMLfeatureis recognised by both Microsoft
Internet Explorer (IE) and Mozilla Firefox, but maybeit’s one of those features
best avoided.It does at least say clearly whatit is when you comeacrossit, which
8#233; or &#xE9; don’t. In the working code proper, VARCH doesn’t use
specifications which are entangled with how they are implemented.

[6] APTITLE+APL "RISC Programming Style"'(7] PTITLE+APL ',2 qu ‘RISC Programming Styte'
A similar consideration applies to the use of quotesin titles. Commented-outline
6 employed dumb-quotes, and since these too are honorary APL characters,
VARCHdoesn’t presume to smarten them up. Howeverthe tool-function qu
surroundsa string with smart-quotes for embedding in HTML. Subsequent
versions of VARCHareatliberty to implement smart quotes however they want
(including quotesin titles), by altering the implementation of qu, which governs
quotes throughout VARCH.This is an example of how VARCHtypically defers a
decision.

(8] CODETYPE+1
This controls the behaviour of function coded, which generates embedded HTML
for all types of code, whetherJ or a flavour of APL. Global CODETYPE controls a
:Select//:EndSetect block inside coded. The default valueis 1, so line 8 is
redundant. It is generated nonetheless because you might wantto finesse the
handling of codein this function at somefuture date. The experience of VARCH
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is that each newback-issue to be varched shows what you thought wasthe
standard treatment to be the exception rather than the rule.

(9] REPLAY+1
The behaviour of VARCHfns needsto differ when the givenarticleis first edited
by hand (REPLAY+0) and subsequently regenerated (REPLAY+1). Some Msare only
valid on replay.In particular when REPLAY+0 the function selection gets data
from the editing panel using

PANEL wi ‘setection'
whereas when REPLAY+1 the editing panel isn’t there and instead selection
becomesa localised variable assigned by s 1x (see below)

C411] six 536 3 © is_code 1 a O10
Thisis the first work line. All previous lines are generated from a function
template anddiffer little between paperfns. By dragging the cursor, the varcher
has selected 3 chars oftext in the editing panelstarting at character 536 (viz. [T0)
and pressed the button (or selected the menu) to run function is_code 1.
(Incidentally all interactions with the editing panel are equivalentto entering
some htmfn in the session log.) This action not only marks up O10 with the HTML
constructto do thetrick, but also generates a work line which, when re-executed
at REPLAY+1 time,will repeatthe original editing action. Notice however that the
workline is careful not to prejudice the actual HTML mark-uporiginally used, or
to be usedin the future. In fact (now line 4 has been superseded) there’s noliteral
HTML mark-up in the entire paper fn.

[19] six 00 © is_para a In general
[20] six 333 0 ° is_code 0 A VREC
[21] six 473 0 © is_para A It works p

The argumentof function s 1x is called a selection.Its form is always an integer 2-
vec (start len), being determined by the GUI interface of APL+Win. The GUI
numbersthe first char in an Edit control as 0 (whatever thesetting of 10). If you
either select it or place the cursorin frontofit, the result is a selection
commencing 0 (i.e. with start=0), as exemplified by line 19.
If the second number(1en) is 0, this means the cursor is a winkingline and not a
smeared-out strip. However, by convention, VARCH recognisesthis as a request
to seek the next newline character (ASCII: 13) and take that as the span of the
selection. So the varcher can specify a paragraph by simply placing the cursorat
the start of the line and running function is_para. A logical paragraph invariably
starts a line in the edit window,butthe converse is not always true.
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This 1en=0 trick also works with mostblocks of code you encounter. Function
is_code 0 designates a pre-formatted block of code, generally to be marked-up:
<pre class="aplu">..</pre>, whereas is_code 1 designatesa string of in-line
code, to be marked-up(e.g.) thus: <tt class="aplu">..</tt>.
Asa visual cue VARCHlifts the selected text at generating time and appendsthe
first few charactersasa trailing commentto the work line, white-spacing
anything non-legible. This helps a lot when hand-editing the paper fn (not to
mention debugging VARCH)).So,for instance,if the htmfn youcalled at
generation time was the wrong one to use, or you need to craft a new oneas a
variant of some existing one, then you can simply overtype the & namein the
workline without needingto bring upthe editing panel again.In fact as a
varcher, faced with a section I don’t know howto handle,I often find myself
clicking the button “placeholder”(to run is_placeholtder). This is a no-
operation in the editing panel but generates a work line I can subsequently hand-
edit.
Notice too that the start-arguments of s1x do not need to ascend. The worklines
happento be grouped intothreesections, representing the three separate edit
sessions which were needed before the HTML generated satisfactorily. However
(unless selection spans overlap) the orderof execution of worklines is immaterial.

[33] substws
[34] proc 1 A--use the appropriate variant

The global: TEMPLATEis read from a given HTMLfile, which can be adjusted
standaloneto give the right appearance underboth IE and Firefox. The current
TEMPLATE uses the same CSS (cascading style sheet) as the most recent papers in
the archive, hence changes to this CSS should alter the appearanceofall archived
articles in step. Function subs tws sets PAGE+TEMPLATE andreplaces the tags:
{WS}, {VERSION}, {WHEN}, {PTITLE}, {AUTHOR}, etc.
Function procis largely heritage, there once being a supposed need for custom
pre/post-processing.It still replaces special characters globally with the
appropriate HTMLentity. Also if the article contains frequent references to a
given APLidentifier (such as vx above) it can apply mark-up to these words
wherever they occur, providedit is not inside designated code.As thefinal
operation before writing to disk, proc does not need to maintain ORIG, which
makes it somewhateasier to implement.

[35] writeout
(36] see
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These fns write PAGE as a HTMLfile to the correct folderin the local website
image and call the browserto show the latest HTMLfile generated.
Text Selection and Mark-up
The hand-editing task is oneofselecting sections of text and specifying how they
are to be marked-up. Asalready remarked,editing steps can be carried out in any
order and the work lines executed in any order. That's becausetheselection in the
argument of s 1x is in orig numbering,i.e.it is the selection you'd seeif this was
thefirst editing step to be performed.
VARCHconverts actual selections at hand-editing time to orig selections in
generated worklines, even though each deletion,insertion and mark-up
operation shifts all the subsequentcharacters. On replay, the actual current
selection is reproduced, howeverthe situation stands.
The way VARCHdoesthis is to set up a global ORIG+tpVX and maintain it in-step
with VX, the buffer of marked-uptext. This is sheer Homer Simpson programming
and I’m embarrassednotto have developed reliable or ig conversion fn which
works from a history of edit selections. Butit’s a rock-hard implementation and
I’m loath to replaceit: failure of the orig function potentially wastes hours of
varching work(not to mention embroiling you in hours of debugging) because
the HTMLpagewill then fail to regenerate properly from the paper fn.It goes
without saying thatthe first attempt at generating HTML never does quite what
you hopeit will - or it does different things in IE and Firefox!
At each edit step using the editing panel, the appropriate htmfn is called and
causes mark-up tags to appear in the edit window. This mark-up is however
purely illustrative, since the sole purposeofthetask is to generate a paper fn,
since it is only the execution of a paperfn that saves the HTMLfile of a varched
paper. Asstatedearlier, it is a design objective of VARCH tosee that no explicit
mark-up creeps into the paper fn itself. All mark-up is governedby the set of
htmfns.
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These include:
is_APL is_bullets is_numlist is_subscript
is_BLOB is_e is_omega is_superscript
is_Eacute is_caption is_para is_symb
is_t iscode is_para_b is_tabis_OBLOB is_dash is_para_n is_table
is_addr is_eacute is_para_q is_tabspec
is_addrsP is_entity is_placeholder is_tagged
is_aelig is_fig is_refs is_txt
is_alpha is_figure is_rute is_um1
is_block is_italic is_safelytagged is_verse
is_bold is_last_action jis_short_captionis_boxed is_list is_special
is_break is_mxtab is_subpara

They have tendedto proliferate. Manyarealiases of each otheror straightforward
variants. The reasonis that it has been deemedsafer to write a new htmfn where
there is no clear existing onerather than goretrospectively generalising them,
with the possible consequence that an old paper fn will no longer regenerate
correctly. Also (in the case of aliases) a distinctive name holdsoutthe possibility
of a potentially different treatmentin the future.
For example: is_refs currently runs is_list 1. However we mayin time want
a blockoftext spanned by is_refs to be marked-upas a table (HTML:
<table>..</table>), allowing for finer control over its appearancethan the
current crude numberedlist provides.
Theoverriding consideration governing htmfns is that they should specify the
(varcher’s) intention, not the (current) implementation.
The Current State of VARCH
There are many valuable papers hidden in back-issues of Vector. Each time |
encounter one,it stiffens my resolveto see that the archivegets substantially,if
not wholly, Web-published before I kick the bucket. Some 90% (around 950
articles) of the Vector archive as listed in INDEX remains to be varched. Atthis rate
it will take me 10 years, but I must confessit hasn’t been mysoleactivity during
2006, nor at times my top priority. Howeverit’s too muchfor one man and we
need volunteers.
VARCHhasbeen well-honedforthe tasks it handles, so productivity cannot be
improved much for an experienced varcher. Howeverthere are a numberof
unskilled, time-consuming tasks for which volunteers will speed the process:

* Identifying figures, or “awkward” tabulations, and scanning them as JPEGs
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* Hand-marking the hardcopyoriginals of Vector to identify in-line code,
identifiers anditalic text

* Proof-reading draft HTML andreporting errors
Thelatest version of the VARCH workspaceis available for download [6]. If you
have the APL Madrid CD, someorall back-copies of Vector, and can run an
APL+Win 3.6 workspace, then you can varcha few articles yourself, maybe in
time becoming oneof the anonymousyet blessed copyists of the sacred texts
underpinning every major world religion 5,000 years hence. Ona careful reading
of history that’s no joke. Contact the author, or the editor of Vector.
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Subscribing to Vector
Your Vector subscription includes membership ofthe British APL Association, which is
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