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Contributions
All contributions to VECTOR maybe sentto the Journal Editor at the address on the inside back cover. Letters and
articles are welcome on any topic ofinterest to the APL community. These do not need to be limited to APL themes.
nor must they be supportive of the language. Articles should be accompanied by as much visual material as possible
(v/vor colour prints welcome). Unless otherwise specified, cach item will be considered for publication as a personal
statement by the author. The Editor accepts no responsibility for the contents of sustaining members’ news, or
advertising.
Please supply as much material as possible in machine-readable form, ideally as a simple ASCII text file on an IBM
PC compatible diskette or via email. APL code can be accepted in workspaces from I-APL, APL+Win, IBM APL2/PC
or Dyalog APL/W, or in documents from Windows Write (use the APL2741 TrueType font, available free from
Vector Production), and MS Word (any version).

Except whereindicated, items in VECTOR maybe freely reprinted with appropriate acknowledgement. Please inform
the Editor ofyourintention to re-use material from VECTOR.

Membership Rates 2000-2001
Category Fee Vectors Passes
UK Private £12 1 1
OverseasPrivate £4 1 1
(Supplementfor Airmail, not needed for Europe) fA
UK Corporate Membership £100 10 5
Overseas Corporate £135 10
Sustaining £430 10 5
Non-voting Member (Student, OAP, unemployed) £6 1 1

The membership year normally runs from Ist May to 30th April. Applications for membership should be made to the
Administrator using the form onthe inside back page of VECTOR. Passesare required for entry to some association
events, and for voting at the Annual General Meeting. Applications for student membership will be accepted on a
recommendation from the course supervisor. Overseas membership rates cover VECTOR surface mail, and may be
paid in sterling, or by Visa, Mastercard or JCB,at the prevailing exchangerate.
Corporate membership is offered to organisations where APL is in professional use. Corporate members receive 10
copies of VECTOR, and are offered group attendance at association meetings. A contact person mustbe identified for
all communications.
Sustaining membership is offered to companies trading in APL products; this is seen as a method of promoting the
growth of APL interest and activity. As well as receiving public acknowledgementfor their sponsorship, sustaining
members receive bulk copies ofVECTOR, and areoffered newslistings in each issue.

Advertising

Advertisements in VECTOR should be submitted in typeset camera-ready format (A4 or A5) with a 20mm blank
borderafter reduction. Illustrations should be photographs (b/w or colour prints) or line drawings, Rates (excl VAT)
are £250 per full page, £125 for half-pageorless (there is a £75 surcharge per pageifspot colour is required).
Deadlines for bookings and copy are given under the Quick Reference Diary. Advertisements should be booked with,
andsentto Gill Smith, Vector Production, Brook House, Gilling East, YORK YO624JJ. Tel: 01439-78835.
Email: apl385@compuserve.com.
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Editorial
by Stefano Lanzavecchia

‘Oh, you can’t help that,’ said the Cat:
“we're all mad here. I’nt mad. You're mad.’
‘Howdo you knowI’m mad?’ said Alice.

Youmustbe,’ said the Cat,‘or you
wouldn't have come here.’

L. Carroll - “Alice's Adventures in Wonderland”
Whatis APL for you?
It's A Programming Language, butnotjust any programming language otherwise you
would notbe reading Vector. Whatis it that makes APL special for you?It’s an
interpreter, hosted in, and in the case of the Windows and the new Linux
implementations completely based on, an old-fashioned interactive development
environment, oneofthe fewleft in fact. It's a productive language, capable of quickly
producing prototypesfor the solution of complex problems,easily beating manyof the
fashionable Rapid Application Developmenttools. Ii’s the nightmareof the maintenance
of legacy systems, thrown togetherin sleepless night of beers mixed with coffee,
hastily put online and neverto be taken off production because users loved them so
much that the system becameirreplaceable.It’s thefailure of all the dedicated task
forces created to getrid of the last APL’s symbol from the mainframesbefore the doom
of the Y2K bug.It’s the eleganceofits terse syntax and the power unleashedbyits array
processing capabilities. It’s the pain ofits acceptancein theofficial IT circles. It’s the old
refrain from all the IBM dropouts “Doesitstill exist?”. It’s the offsprings, A, J, K, born
from the original concept to develop their own view of high performance array
processing.It’s the longlist of functions with three-letter names, where noneof the
variables need morethan onekeystroketo type.It’s the feeling thatit’s coo! to work out
something by oneself evenif it has already been done by somebodyelse.It’s thetricks
using the dyadic transpose combined with an outer productanda reshapeto fool your
puzzled colleagues. It’s the I-can-do-it-in-one-line philosophy.It’s also a lot of nice
memories and friendsscattered all over earth, from Australia, to Japan, from Russia, to
England, from France to Canada, the annual conference, the Scandinavian meetings.
Whatis APL for you and whatwillit be for you in the new millennium?
I hear that the people behind A+, an APLdialect developed at Morgan Stanley, intend to
release their interpreter in the public domain. Ask me for contact informationif you
wantfo take partin the alpha testing, which bythe time you read this might have
started already.
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Quick Reference Diary
Date Venue Event
8th-9th Feb 2001 Helsinki, Finland The 6th Annual Forest Seminar
18th May 2001 RSS, London BAA Spring meeting and AGM
25th-28th June Yate, USA APL2001 Conference
TBA, 2002 Madrid, Spain APL2002 Conference

 

Dates for Future Issues of VECTOR
Vol.17 Vol.18 Vol.18
No.4 No.1 No.2

Copy date 9th March 8th June 7th September
Adbooking 16th March 15th June 14th September
Ad Copy 23rd March 22nd June 21st September
Distribution April 2001 July 2001 October 2004
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British APL Association News
Notice of Annual General Meeting

2.00 p.m. Friday 18"" May 2001
Royal Statistical Society, Errol Street, London EC1Y 8LX

Agenda
1 Minutes of Annual General! Meeting 2000
2 Chairman’s Report
3 Proposal to increase subscriptions
4 Audited Statement of Accounts - Treasurer's report
5 Questions to Committee
6 Appointmentof Auditor
7 Other business

Other business cannot be discussed without giving notice and may require that a
notice is sent to members. If you wish to raise a matter of other business, please
Jet the secretary know by 31* March 2001 at thelatest.

Anthony Camacho, Hon Sec, December 2000

Nominations for the Committee for 2001-2002
Nominations are invited for next year’s committee, to hold office from Ist May2001 to 31st April 2002. Please send the nameof the nominee (who must have
consented to stand), the proposer and the seconder(all must be members of the
Association) to the secretary, Anthony Camacho, 11 Auburn Road, Redland,Bristol BS6 6LS or by email to acam@tesco.net. Nominations must be in thesecretary's handsbefore the 31st March 2001.If there is more than one nominationfor any post there will be a postal election.
Here is a table showing the members of recent committees. If you haven't everbeen a memberdo considerit.
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Recent committees of the BAA
 

 

 

 

 

 

 

 

 

  
Post 1996-1997 1997-1998 1998-1999 1999-2000 2000-2001

Chairman Alan Mayer Anthony Anthony Anthony Adrian Smith
Camacho Camacho Camacho

Secretary Sylvia Camacho| Ajay Askoolum Ajay Askoofum Ajay Askoolum Anthony
Camacho

Treasurer Nicholas Small Nicholas Small |Nicholas Small Nicholas Small Nicholas Small
(co-opted)

Editor Duncan Pearson Vacant Stefano Stefano StefanoLanzavecchia |Lanzavecchia Lanzavecchia
(from Oct 98)

Projects & Anthony Alan Mayer Alan Mayer Alan Mayer Alan Mayer
publicity Camacho
Webmaster Ray Cannon Ray Cannon Ray Cannon Ray Cannon(co-opted)
Activities Jon Sandles Jon Sandlcs Jon Sandles Jon Sandlcs Jon Sandles

(co-opted)
Education Tan Clark Jan Clark Jan Clark Tan Clark
Administration |Rowena Small |Rowena Small |Rowena Small [Rowena Small Rowena Small      
  
Anthony Camacho, Hon Sec
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Sustaining Members’ News
Dyadic Systems Ltd
Oneof the major new features introduced in Dyalog APL Version is the concept
of a Namespace Reference. This allows you to assign namespaces, to pass name-
spacesas arguments to functions, and to havearrays of namespaces.
Just before Christmas, Dyadic released further extensions namely Namespace
Reference Array Expansion and Distributed Assignment. These enhancementsprovide additional syntax to reference and assign variables in arrays of
namespaces.
For example, if you represent a personnel database by having a separate
namespace for each person; where each namespace contains variables that specifydetails for that person, you can nowpick out (and assign) those variables for some
or all of the namespacesina single expression. For example:

JOHN<QWS'!
JOHN. (FirstName LastName Age)+'John' 'Smith' 50
PAUL+QWS'!
PAUL. (FirstName LastName Age)+'Paul' ‘Brown' 44
MEN«JOHN PAUL  

MENis an array of Namespace References.
The Namespace Reference Array Expansion enhancement allows you to reference
variables in each of the namespacesas follows:

MEN. FirstName
John Paul

MEN. (LastName Age)
Smith 80 Brown 4y

You canalso assign values to these variables using Distributed Assignment.
MEN .Age++i
MEN. Age

Si 44

Dyadic continues to work with Microsoft to integrate Dyalog APL into the .NETFramework and has begun to demonstrate its capabilities to APL audiencesaroundthe world. Amongthese new featuresis the abilility to use Dyalog APL as
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a scripting language for ASP.NET web pages andto write and call Web Services
from Dyalog APL.
Dyadic is also pleased to announce the availability of Dyalog APL/M Version 9
BETA for LINUX.It is expected that the production version will be available
during first quarter 2001.

Soliton Associates Ltd.
SAX 6.0 Announcement
Soliton is pleased to announce theavailability of SAX 6.0. An Enterprise Edition is
available for IBM AIX, Linux and Sun OS,and a Personal Edition for Linux.

SAX 6.0 is supported for:
« IBMAIX43
« RedHat Linux 6.2 and 7.0 for Intel
« Sun OS6and7

The SAX Personal Edition is royalty-free for personal use, and can be downloaded
from the Soliton FTPsite.
The SAX Personal Edition is functionally identical to the SAX Enterprise Edition,
except in areas such as:

¢ IBM AIX and Sun OS support;
« IBM OS/390 connectivity;
« Oracle, Sybase and DB2 connectivity;

« CORBA, SOAPand XMLutilities.
In addition to more extensive functionality, the SAX Enterprise Edition provides
the services of an Account Manager, and responsive telephone and e-mail
support.
SAX 6.0 is the first fally POSIX-compliantversion of SAX. The same compiler and.
source code are now used for all supported platforms, with resulting benefits for
maintainability and reliability. Moreover, Soliton has successfully performed
experimental ports of SAX 6.0 to other platforms, for example HP/UX,
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demonstrating the advantages of POSIX.Soliton is following the MAC OS/X and
FreeBSD platforms closely.
Enhancements in SAX 6.0 include:

* Anew SVP (Shared Variable Processor) with no practical! limit on the number
of shares or the amountof memory used;

« factor of up to 5 times increase in the speed offloating-point arithmetic;
* factor of up to 10 times increase in the speed of sort (grade up and down);

now.* Anewalgorithm that speeds up “less”, “epsilon” and “iota” by 25 percentin
mostcases;

¢ setof interpreter shortcuts that speed up the most commonuses of “take”
and “drop”;

* Anewoperator, “ply”, that applies a function n times;
* Anew operator, “tessallation”, that divides an array into sub-arrays;
* Anextension to “assignment” that allows “indirect” or “multiple”

assignments.
SAX 6.0 introduces new glyphs: “@” and “&”, for the “from” and “merge”
primitives currently denoted by “{” and “}”. The new glyphs are a first step
towardsreclaiming “{” and “}” for reuse in control structure and direct definition
(dynamicfunction)facilities that are plannedfor future releases of SAX.
In SAX 6.0, the “old” glyphs for “from” and “merge” continue to be supported. To
assist in their location and removal, a SAX start-up parameter has been added
that enables tracing of their use.

Documentation
The SAX 6.0 Documentation Set is approximately 700 pages in size, and consists
of a Language Guide, a System Guide, and a Handbook.
The Documentation Set can be downloaded from the Soliton FTP site, or orderedin printed form.The printed Documentation Set includes a CD containing SAX 6.0
for Linux and a PDF version of the documentation. The price of a printed
Documentation Set is US $120, inchiding shipment.

10
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SAX JavaInterface (S}I)
The SAX Java Interface (SJI) can be downloaded from the Soliton FTPsite for use
with the SAX Personal Edition.
Java provides a large and growing rangeof platform-independentinterfaces and
utilities. One function of the SJI is to provide SAX with access to Java interfaces,
such those for ODBC/JDBC, CORBA and SOAP;and to Java utilities, such as
those for sound, compression, encryption and drawing.
Another function of the SJI is the support of Java-based client applications for
SAX, for example graphical user interfaces.

SAX Integrated Development Environment(IDE)
Soliton continues to develop the SAX IDE(Integrated Development Environment)
that was presented at APL Berlin 2000. TheIDEis implemented in Java, becauseit
is intended for multi-platform use, but the APL developer does not require Java
knowledge to use it. The IDE will operate on any Java platform, for example
Linux or Windows, simply requiring a network connection to a SAX server.
The first release of the SAX IDE will ease printing and editing, offer an APL
explorer, a view overall objects in workspaces and files, and have contextual
highlighting.
Becausethe IDE, as an application, is separate from SAX, the SAX S-task interface
has been enhanced with transactions for transfer of objects to and from active APL
workspaces, For use with the IDE, these objects are simply transferred to and
from a set of Java objects, as required. The benefit of this simple architecture is
that the IDE can fully utilize the facilities of Java, for example drag and drop, and
nested trees, without extensive coding effort.

Contacts
Please visit the Soliton web site at www.soliton.com for information about the
SAX Personal Edition.
For information about the SAX Enterprise Edition, please contact:

Andrew MacLeod (+1 416 364 9355) for North America
Laurie Howard (+31 20 646 4475) for Europe

11
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The Vector Product Guide
compiled by Gill Smith

VECTOR’s exclusive Product Guide aims to provide readers with useful
information about sources of APL hardware, software and services. We welcomeany comments readers may have on its usefulness and any suggestions for
improvements.
Wereserve the right to edit material supplied for reasons of space or to ensure a
fair market coverage. The listings are not restricted to UK companies and
international suppliers are welcometo take advantageof these pages.
For convenienceto readers, the productlist has been divided into the following
groups (‘poa’ indicates‘price on application’):

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

Every effort has been made to avoid errors in theselistings but no responsibility
can be taken by the working group for mistakes or omissions.
Wealso welcomeinformation on APLclubs and groups throughoutthe world.
 

Yourlisting here is absolutely free, will be updated on request, andis also
carried on the Vector web site, witha hotlink to your own site, It is the most

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

All contributions and updates to the Vector Product Guide should be sentto:Gill Smith, Brook House, Gilling East, York, YO62 4JJ. Tel: 01439-788385,
Email: apl385@compuserve.com
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COMPLETE APL SYSTEMS
COMPANY PRODUCT PRICES(E)
Dyadic 1BM R&/6000 MD320 11,736

1BM RS/6000 MD320 13,817

IBM RS/6000 MD320 22,686

IBM RS/6000 MD520 a7tt4

IBM RS/6000 MD530 72,084

18M RS/6000 MD540 122,842

Optima |BM Compatible poa

APL INTERPRETERS
COMPANY PRODUCT PRICES(£)
Beautiful Systems Dyalog APLIVW for Windows poa

Dyalog APL for Unix poa
TheBloomsbury Software CompanyAPL#PC Version 14 250

APL#+Win v3.0 1350

Migration to APL+Win 1060
APL+DOS 1250
Migration to APL+DOS 760
APL Link 200
APLLink Pro. 500
APL*PLUSIh for UNIX poa
APLPLUS VMS poa
APL*PLUS Mainframe poa

Dinosoft Oy Dyalog APLW for Windows poa

DETAILS
APL POWERstation (Greyscale) 27.5 MIPS, 7.4 Mflops RISCProcessor 8Mb RAM,120MbDisk19" 1280x1024 Greyscale Graph Display AIX, OSF Motif, DyalogAPL (1-user)
APL POWERstation (Colout) 27.5 MIPS, 7.4 Milops RISC.Processor 8Mb RAM,120MbDisk46" 1280x1024 Colour Graphies Display AIX, OSF Motif, DyatogAPL(1-user)
Advanced APL POWERstation 27.5 MIPS,7.4 Milops RISCProcessor 16Mb RAM, 320MbDisk, 150Mb Tape16" 4280x1024 Colour Graphies Display AIX, OSF Motif, DyalogAPL(1-user)
APL POWERsystem (8-users) 27.5 MIPS,7.4 Mops RISCProcessor 16Mb RAM, 320MbDisk, 150Mb Tape CD-ROMDrive,16 PortsAIX, Dyalog APL (2-8 userlicence)
APL POWERsystem (16-users) 34.5 MIPS,10.9 Mflops RISCProcessor 32Mb RAM, 1.34GbDisk, 2.3Gb Tape CD-ROMDrive,16 PortsAIX, Dyalog APL(8+ user licence)
APL POWERsystem (32-users) 41 MIPS, 13 Mflops RISCProcessor 64Mb RAM, 1.7Gb Disk, 2.3Gb Tape CD-ROM Drive, 32PortsAIX, Dyalog APL. (8+ userlicence)
‘Complete networked or stand-alone solutions including configurationinstallation, maintenance and commissioning.

DETAILS
US Distributor of Dyalog APLproducts from Dyadic.
See Dyadic listing for product details
Upgradeto version 11 gives free runtime (£120 from any version)
A 32-bit Windews-hosted interpreterthat runs underall Windows
platforms including Windows 95, Note: Upgradefor £350 fromversion 1.8 or 2, £920 from version 1.0
from APL*PLUS/PC APL"PLUS/DOSanyversien.
trom earlier versions of APL*PLUSII
APL*PLUSII DOSis renamed to APL+008S,
from APL"PLUS/PC
Database Access

AP{2000's 2nd generation APLfor all major Spare and Rise Unix
workstations.
2nd generation APLfor DEG VAX computers under VMS.
Enhances VS APL with manyhigh performance,high productivityfeatures. For VMICMSand MVS/TSOoffers simple upgrade fromVS APL.
Finnish distributor of Dyalog APL products.

13
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Dyalog APLfor Unix poa
Dittrich & Partner APL*Win poa

Dyalog APL poa
(BM APLproducts. poa

Dyadic Dyalog APLfor DOS/386 995

Dyalog APLAW for Windows 995
Dyalog APL tor Unix 995-12,000

DynAmay DICEfor Windows poa

APL Ltd VAPUPCof clones a
LAPLIBBC Master aLAPLArchimedes 8

IBMAPLProducts TryAPL2 free
APL2 PC(US Version) 3630
APL2 PC(European Version) £348

APL2 for OS/2 Entry Edition 3785
APL2 for OS/2 Advanced Edition $650

APL2 for Windows version 1.0 $1500.

Vol.17 No.3

See Dyadie's listing for product details.
Cognes/APL2000 Ine products
Dyadic Systems Lid. products
Secondgeneration APLfor DOS.Runsin 32-bit mode, supports verylarge workspaces. Unique "window-based” APL DevelopmentEnvironmentand Screen Manager, Requires 386/486 based PC orPSV2, at least Mb RAM, EGA or VGA, DOS3.3 of later,
As above,plus object-based GUI developmenttools. RequiresWindows 3.0 orlater,
Second generation APL for Unix systems. Available tor Atos, Apallo,Bull, Dec, HP, IBM 6150,IBM RS/6000, Masscomp, Pyramid, NCR,Sunand Unisys machines, and for PCs and PG/2s running Xenix orAIX. Oracla interface avaliable for IBM, Sun and Xentx versions.
Software developmentkit which includes an APLinterpreter as aDLLand the abilty to run and link existing and new APLcode to nonAPLcodesuch as VB, C/C++, Java andintegration with variousWindows software applications and database packages such as MS
ISO conforming interpreter. Supplied ony with manual (see ‘OtherProducts’ for accompanying books).As aboveAsabove
APL2 for educational or demonstration use. Write, fax or Email toAPLProducts; specify disk size desired.
Product No. 5799-PGG. PRPQ Number RJO411.
‘Order from 1-80018M-CALL
Product No, 5604-260, Part number 38F1753.
From all IM dealers,including MicroAPL.
Part No 89G1556.
Part No 8961697. Containsall facilities of the Entry Edition plus:
DB2interface; co-operative processing TCP/IP intertace; tools forwmting APs; TIME facility
Product No, 5639-46,part number 4229558,
Part No. 39L8419 - Packager and runtime CDs, One additional
runtimeinstall $200, 5 additionals $900, 10 $1,500.
Product No, 5648-065,
Product No. 5765-012.
Product No, 5688-228, Full APL2 system for $/370 and $/390
Product No. 5688-229, Runtime environment for APL2 packages
Leading distributor of APL2000 products in Denmark
Leading distributor of Dyalog APL products in Denmark
Leading distributor of IBM APL & GraphX products in Denmark

APL2 Runtime environment $250

APL2 for Sun Solaris $1500
APL2 for AIX 6000 poa
APL2 Version 2 poa
APL2 Application Envt Vn2 poa

Insight Systems Cognos/APL2000 Inc poa
Dyadic Systems Ltd. poa
IBM. poa

Iverson Software Inc. J on the Webonline registration ...
J Educational Edition $95
J Standard Ecition $295
J Professionat $895
Books and accessories {discounts for reg users)
J Dictionary $50
J User Manual $50
J Phrases $50

14
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J Austria

Lescasse Consutting

MasterWork Software
MicroAPL

Oasis

Omega
Optima
RETime Tracker Oy

Soliton Associates

Strand Software

J Primer
Concrete Math
Exploring Math
J UserConference Proceedings

$50
$40
$0
$35

Mugs, T-shirts, Mousepads $10 each
t
Dyalog APL
Causeway Products
Structural Analysis Software

APL+PC

APL+Unix
APL+DO0S
APLEWin
Dyalog APL
Manugistics Products and ISI

B
E
E

EE
ER
E

8

APL.G8000/X 1500-6000

APL.68000 LevelII
Mac

Dyalog APL
APL*PLUS
‘APL.68000
APL2
Zero
Dyalog APL
APL+PC(APL*PLUS/PC)
APL#DOS {APL*PLUSlt)

$20

poa
Poa
poa
poa
poa
995
poa

APL*Win (APL*PLUSII}), APL+Link
APL+UNIX
APL*PLUSSharefile
SHARPAPLfor 08/390
SHARPAPLfor UNIX
SHARPAPL for Linu
Canada

All APL*PLUS Products
Dyadic and ISt products

USA
Dyadic and ISI products

3
BF

Distributorfor Austria and Switzerland
Distributor
Distributor
Complete package by IG Zenkner&Handel to perform structuralanatysisvengineering calculations.Also suitable for dynamicproblems, e.g. earthquakesimulation.
Lescasse ConsultingIs the exclusive APL2000 distributer in France
and also.
distributes in Switzerland and Selgium. Call for price quotes.

Frenchdistributor for Oyalog
New Zealand distributor
Second-generation APL. Nested arrays, user defined operators,selective specification, etc. Multi-user AIX version with full OSF/Motifsupport.
‘Secondgeneration APL. Full windowing InterfaceHardware andsoftware floating point support.
Oyadic Systems
Manugisties
MicroAPL Ltd
(BM
A “smal simple and fast” alternative to APL.
Fully fledged Windows development environment,
Complete APL+ and Statgraphics product range and links to vanous,rd party products.

for IBM OS/390 mainframes.
for SunOSand IBM AIX
for Inte! Linux

All APL*PLUS productsincluding upgrades and educational.
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APL PACKAGES
COMPANY PRODUCT PRICES(£)
ADAPTA Software MPS poa

FBS poa
ORP poa

Adaptable Systems FLAIR poa

Agaytum Adaytum e.Planning poa

APL Group (see Eventra)
APLSoftware\ServicesAPLUtilities poa

Beautiful Systems ASF_FILE $399
NAT_FILE $299

OBF_FILE 3299

SF_READ por
The Bloomsbury Software Company(for VSAPL)

{for APL2)

Causeway

Cinerea AB

Enhancements & Sharefile

Complter
Sharefile/AP_

CausewayPro for DyalogW
RamPro Business Graphics

NewLeatfor Dyalog and +Win

ORCHART

Vol.17 No.3

DETAILS
Master Production Scheduling
Forecasting and Budgeting System
Distribution Requirements Planning
Finite loader and interactive rescheduler. Customisable full-tunctionscheduling system. (Available outside Australia by spectat
arrangement enly.}
Adaytum e.Planning offers 2 Web-based solution that combinesplanning, forecasting, budgeting, modelling and reporting in a single,integrated application.

Software: mostly AWSfor DOS,utilities for most APL interpreters.Public domain APL*Plus v10 with on-screen documentation andinteractive tutorials. APL Conference Software. Books: APL usermanuals for STSC,IBM, and Sharp. Request emall catalog fromdickhott@juna,com.
Dyalog APL auxiliary processor for access to APL*PLUS/PG APLcomponent files (ASF),
Dyalog APLW auxiliary processorwhich emulates theAPL°PLUS/PC quad-Nnative file subsystem for access to the DOSfile system.
Dyalog APLIW auxiliary processor forefficient block mode access toBASEformatfiles. Designed to get large amounts of data in and outof GBASE.Not suited for random access to sinall amounts of data {itdoes not handte keys).
Dyalog APLIW functions to read APL"PLUSdata objects of any typeor structure from *.SF style component files created by APL*PLUSIor i.
Component files, quad-tunctions & nested arrays for VSAPLunder\VMICMS & MVS/TSO
The First APL compiler!
STSC's shared access component file systemfor APL2.Comparable to ali APL’PLUSfile systems: mult-user storage ofAPL2 arrays with efficient disk usage.
Causeway application developmentplatform for Dyalog APLW.
The ultimate graphics toolkit for the APL developer. Adds 3Dcharting capability, Web publishing and clipboard support to theshareware product. Charts can be included in NewLeat reports.Functionally compatible across DyalogWV and APL+Win.
Frame-basect reporting tool with comprehensive table-generation andtext-flow support. Offers multiple master-page capability, bitmapwrap-around and on-screen preview with pan and zoom. Fullysupported on DyalogW and APL+Win
Organization chart package for IBM APL2/PC.Full & heavilycommented source code included - free integration into otherapplications, NB: ASCIl output with fine-drawing (semi-graphic}characters for boxes,
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CODEWORK SwayTANGRAM pea Sway TANGRAMis a DSS-OLAPproduct, basically a powerful andversatile handler of muft-way tables (also known 2s hypercubes).entails 46 analysis modules,including computations, cube merging,sensitivity analysis, time intelligence,free format queries, HTML andLaTeXoutputs. Current version is 7.0 At the timeof writing, theproduct is available on Dyalog APL 8.3.1 for Windows SS/O8/NT.
Future plans include an APL*WIN version and later a LINUXversion.

DynArray DynaWeb Server poa A web server providing web based accessto applications Yunning onthe DICEinterpreter from DynArray, of on an JEM mainframerunning APL2.
DynaHarry poa A DSSsystem whichoffers the next generation capabilities forcurrent APLDI, IC/E and IC/1 users.It comes with ROLAPcapabilities, multisystem access to a wide variety of databases and

data warehouses.
Dynatink poa An ODBCclient interface for DICEand 1BM APL2 programs.

Eventra Quatedi $1500-4000 Electronic Data Intercnange(EDI) translation software for the PC,
with strict compliance checking.

HMW. AXTRA poa _Front-end Foreign Exchange dealing / pos keeping
Arbitrage poa Arbitrage modelling
Basket poa Basket currency modeling
Menu-Bar pea pulldown menufor APL"PLUS/PC.

1-APL Ltd Educational workspaces. 5 PGformatdisks with the examples from. Thomson. Espinasse (Kits1-4), Kromberg, Jizba & FmnAPL.All the examples to save yourfingerst
IBM APLProducts A Graphloal Statistical System $250 for 00S,Product Number 5764-009

(AGSS) $500 for Workstations (05/2, Att, Solaris), Product Number 6764-092
$2800 for CMS, Product Number 5764-011

INFOSTROY APL*PLUS/Xbase Interface(386 Version 2) $198 Complete package written In C. Comparable with the data, index &meme files of FoxPro, dBASE,& Clipper. Multi-user support. NoDBMSlicense required.
{DLL Version 1) $198 The same ina DLL form! Gives your Windows applications alladvantages of DLLs.

Insight Systems Causeway poa —_Leading distributor of Causeway products in Denmark
‘A¥ourold products are now either OEN'G, in tha pubkc domain, out of date, or af of ne above. Webe back!

JAD Software JAD SMS. poa JAD SMS is @ multi-user software management system for DyalogAPL™ based on shared, hierarchical databases. JAD SMSdatabases let you keep historical versions of apl items as well as
attributes such as timestamp, user name and documentation. Thesoftware includes @ graphicaluser interface as well as Specializedfunctionsfor inclusion in applications. No charge for single-tserversion; $100/uset for multiple users

Lescasse Consulting APL#Win Monthly Training $600 Download 50+ page document about APL+ programming each

Advanced Windows Programming $95
DLLparser for APL

Qelphi Forms Translator
APLLink Pro
SQAPL Pro

$250

$195

poa
poa

month, You also get one or more workspaces full of re-usable APLcode and sometimes additionalfiles or products.
200-page book plus companion disk on Interfacing APL and Delphi.Contains full coverage af Delphi-2, +Win and Dyalog.
Parse any Visual Basic DLL dectaration file Into a set of quadNAdefinitions. Tum constants and structures into APLvanables.
Available for APL+Win and DyalogW..
Design forms with Delphi and turn them automatically Into APLprograms which recreate the same form (+Win and Dyalog/W}.
ODBCinterface for APL+Win.
ODBCinterface for Dyalog APLW
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Lingo Allegro

RETime Tracker Oy

Warwick University

Weighahead Systems

Zark

 

RainPro poa
NewLeat poa
GraphX and ChartFx poa
Formula One and Dyalog APL $95
API2TIPC poa
AP119/PC poa
FACS poa
ISAP poa
APTAT oa
Qwin poa
uw Poa

AJGRAPH poa

ECCO PROwith APL poa

NEWT TCP/IP SDK with APL oa
B+ poa

BATS 250

FAB tree
Weighahead WindowsWeighing System (31S) poa

APLTutor (PC) $209
APLTutor (MF) 55000
Zark ACE, $93
APLAdvanced Techniques... $59.95
Communications $200 pe, $500 mt

Highly customisable 2D and 3D publication graphies for APL+Winand Dyalog APLW
Page layout and printing toals for APL*Win and Dyalog
High-quality business graphies for APL+Win
100-page book + companiondisk on how to use the Formula OneVBXwith Dyafog APL
ODBGinterface for Dyalog APL
TCPAP interface for Dyalog APL
EMMA-like interface to DB2 or ODBC databases
MS Windows DLLfor calling Dyalog APLW from web pages via MSInternet information Server. Visit wwnw.lingo.com for a demo.
ODBCInterface for Dyalog APLW
Legacy DOS Windowmng support for APL+Win
Comprehensive high-level Windows User Intefface library forAPL+Win and +Il v5.1. Comprehensive spreadsheets,replicatedfields, specialfield types, etc. 16 and 32 bit versions available.
Graphpak-compatible 2D graphics package for +Win and +DOS.Includes muiti-window support, print and metafile support. No DLLsrequired.
Leading group and personal information management system withcomprehensive customising. Supplied with sample +Win workspaceto Interface to ECCOdatabases via ODE.
Lead TCP/IPSDKwithinterfaces to all protocols. Supplied on 3 CDROMStogether with a sample +Win workspace.
Database interface for APL*DOS under Windows, Allows combiningcharacter-based APLapplications with ODBC-compliant databasessuch as Oracle and SQL-server.
Menu driven system for time series analysis and forecasting usingBayeslan Dynamic modelling. Price is reduced to £35 for academic
institutions.
Training program for the above.
Recipe Weighing System for Manufacturing Industries,Pharmaceutical, Cosmetics, Foods etc. Workswithout keyboard ormouse. Uses Electronic Balances, Laser scanners, bar eades andJabel printers.
APLcomputer-based training. Available for APL"PLUS PC &APL'"PLUS[1 Demodisk $10.
Mainframeversion.
APLcontinuing education, APL tutor news and hotline phonesupport,
488pp.book,(ISBN 0-961 9087-07) Including 2-disksetofutilityfunctions (APL*PLUS PCformat).
Move workspaces or files between APL environments,

APL CONSULTANCY AND DEVELOPMENT
COMPANY
Adfee

Ajay Askoolum

PRODUCT PRICES (£)
Consultancy poa
Consultancy poa

DETAILS
Development, maintenance, conversion, migration, documentation, ofAPLproductsin all APL environments.
APL*Windevelopment and migration of actuarial, financial,mathematical applications.
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Andrews Consuttancy pea
APLSolutions Inc Consultancy poa

AUSCANSoftware Consultancy pea
Bloomsbury Software Consultancy 300-760+VAT
Camacho Consultancy poa

Ray Cannon Consultancy poa
Causeway Consuttaney and Training poa

Paul Chapman Consuttancy 280-600
CODEWORK Consultancy poa

Dinosoft Oy Consuttancy poa
Bitnch & Partner Consultancy poa

Dyadic Consultancy poa
DynAray Consultancy poa
Evestic AB Consuttancy poa

First DerivativeAnalytics Ltd. Consultancy poa
General Software Consultancy from 200

Godin Londen Inc Software Development poa
BMW. Consultancy poa
Hoekstra Systems Ltd Consultancy poa
Michael Hughes Consultancy poa

INFOSTROY Consuttancy pos

Insight Systems Consuttancy poa

APLprogramming and analysis, Year-2000 legacy systems,algorthmns, tree-processing.
APL systems design, development, maintenance, documentation,testing andtraining, Providing APLsolutionssince 1969.
APL software development, training
Manuais; feasibility reports and estimates, analysis andprogramming; APL and MS Windows applications; Sharp, IS! APL,APL'PLUS, APL2/PC and other APLs spoken. Fixed price systemsa specialty
APL, C, Assembler, Windows, Graphics: PC and mainframe
On-site training for Causeway, RainPro and NewLeaf, Customisationand enhancement to meet local needs, Codereview and pre-imptementation check of Causeway applications.
24-hour programmer: APL, Smalttalk, C: Windows front end design aspecialty.
Development, maintenance,migration, docurnentation of APLapplications, Specialty: info systems for top executives,internetapplications.
‘Specialised in very large databases,
APLprogramming and analysis; APL workshops and training onthe Job
APLand Unix system design, consuttancy, programming andtraining.
OynArray offers consulting in the areas of DSS, Y2K and APLprograms upgrade/conversion ta modem Webenabled platforms.
Excellent track record from 15+ years of APLapplicationsin banking,insurance, and education servicas.All dialects,platforms and project,phases. SQLexpertise.
Analysis, design, prototyping, development & testing of APL{especially financial) applications: Sharp, Dyalog APLIW.
Over 20 years experience with every version of APL,large mainframesystems and smali PC based programmes.
Wehave applications in the food manufacturing field, travel agencyandairline bookingsfield andin product lease management.
System design censukancy, programming. HMW specialize in
banking andprototyping work,
‘APLconsultancy, programming,etc. Also UNIX systemadministration
APLconsuttant with 20 years experience with all versions of APL. |can create your dynamic Web sites using the full power of APL.working with Microsoft IIS (Internet Information Service} on WindowsNTor 2000.{also undertake System design,Programming andMaintenance on alplatforms, particularly MS Windows.
Moving applications betweenplatforms. Client/server development.Muttiingual user interface.
Wehave experience with just about every APLsystem and platformin common use during the last 20 years, from SHARP APLunderMVSor Linux to APL+Win andin particular Dyalog APL underWindows Sx, NT of 2000, If you have decisions to take aboutadapting your APLapplication to takeadvantage of emergingtechnologies, or would like your strategy reviewed,give us a call. Wehave extensive experience in all areas of APL development,fromlegacy systems,up, down and sideways migrations,to thedevelopment and support of shrink wrapped solutions based on APL.Even if we don’t havetime to do the work ourselves, we will know
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where tofind someone whe is an expert in your version of APL andyour application area, on your continent.
JAD Software Consultaney poa Systemsdesign and development, project management,technicalmanuals, financial and actuarial expertise in APL.
KJk Consultancy andsoftware development poa APL-based data management: conversions, ad hoe-analyzing tools,well-interfaced methods for defining, processing and browsingof

mult-dimentionalreports. Rapid custom software developmentbasedonproven modulartoolset approach.
Phil Last Consultancy APLconsultancy, modelling and programming.

A range of consultants,experts in Windows programming, withAPL+Win and Dyalog APLW. More than 100 major APLapplications already developed. Weall have additional expertise inFormula One and Delphi,Lingo Allegro Consuttancy poa General APL consulting, internet website development, migration and.downsizing, performance tuning, education and traming.
EzLescasse Consulting Consuttancy

Lucas Solutions Consuttaney Rates depend ontask and location.
Design and programming of new APLapplications, Enhancing andmaintaining existing APL applications. Porting existing APLapplications from one APL system to another. Supporting users ofAPLapplications, Expenenced on both mainframe, UNIX and PCAPLinterpreters.

BeGeorge MacLeod Consuttancy

Mackay Kinloch Ltd Consultancy pea Design, analysis and programming for banking, insurance andpensions,financial planning and modelling, corporate performanceand fegal reportingMicroAPL Consuttancy poa Technical & applications consuttancy.
Mllinta Ine Consuttancy poa Design, development, maintenance, conversion, documentation in allAPLs,most APs and somespecific Sharp products (LOGOS,ViewPoint, Retrieve). Experience in mutti-user, multi-task systems,databases, Windows programming.Eris Morgan Consuttaney 250-500 Business Forecasting & APL Systems.Oasis Consuttaney poa Expertise in APLsystem design, Project management, conversion,migration, tuning; for all APL versions(10+ years experience)Object Oriented Lid Consultancy Poa General APL consulting, code recycling - mainframe to PC,performancetuningOmega Computing Consultancy poa APL consultancy, programming, eto.Optima Consultancy poa A range of consultants specialising in all areas of pharmaceutical,industrial and financial systemswith 5-15 yrs experience on both PCand mainframe,RadSys Technologies Consuttancy Poa Areasof expertise: financial systems,risk analysis systems,healthcare systems.Resources & Results Consuttancy poa Knowledge management company builds decision support, datawarehouse, data mining andstrategic planning systemsfor CFO's,CEO's, and senior management, using our Rapid ApplicationDevelopment (RAD)methods and tools. Extensive experience inlarge-scale system development and ad hoc executive support forFortune 500 clients. *RETime Tracker Oy Consultancy pea APL application conversions, APL Windows interfaces, APL te APL-level interfacing to any system under Windows, TCP/IP network anddatabase connectivity.
Rex Swain Consultancy poa, tndependent consuttant, 20 years experience. Custom softwaredevelopment & training, PC and/or mainframe.

‘Specialise in MIS using Sharp APL
APLapplications development and consulting, especially in the vavelindustry, especially on small computers. 25 years experience In APLprogramming,

Rochester Group Consutfancy
Shepp & Associates Consultancy BE
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‘Snake Island Research IncConsuttancy poa APLinterpreter and compiler enhancements,intrinsic functions,performance consulting. APL parallel compiler APEX is giving verygood initial performance tests with convolution somewhat faster than
FORTRAN.

SovAPL Consultancy poa Offshore APL development service.
Strand Software Consuitancy poa Advice on migrating to and from alt flavours of API, and hardware

platforms. Full-screeninterface implementation, APL utilities,
Denchmarking,efficiency analysis, actuarial software, systemdevelopmenttools, valuation, pricing and modelling systems.

Sykes Systems Inc Consultancy poa Complete APL services specialising in audit, optimisation andconversion of APL systems. Excellent design skills. Ali dialects andplatforms. 17-23 years experience.
Welghahead Systems Consutancy poa ‘SpecialisingIn industrial systems. Links to PLCs, taserscanners,

bar codes, weigh scales, label printes etc. Also programmable hand
held scanners,

Stephen Wynn Consultancy pea Most experience offinancial planning, and mathematica! areas:operational research, quality control, experimental design.

OTHER PRODUCTS
COMPANY PRODUCT PRICES(£) DETAILS
Adfee Employment poa Contractors and permanentemployees
APL-385, ‘Typefaces poa Variants of the APL2741typeface available to specification.
Bloomsbury Software Training poa Contact the company for details.
ComLog Comic-Logger $25.95+p&p _APL"PLUS JI comic-book inventory system. Shareware version

available on America OnLine.
HMw Employment poa Contractors and permanent employees placed.
APLLtd Books: Poa |-APLstocks bookswritten to go with the I-APL interpreter and someAPLPress books.For a list write to 11 Auburn Road, Bristol BS6

6LS,ring 0117 973 0036 of email 100612.10S7@compuserve.com.
Oasis ‘Training poa Introductory courses In APL.Advanced courses fordifferent APL versions:
Renaissance
Data Systems. Booksellers The widestrange of APL books available anywhere. See Vectoradvertisements.

OVERSEAS ASSOCIATIONS
GROUP LOCATION JOURNAL OTHERSERVICES Ann.Sub,
ACM SigAPL_ Internationa! APL QuoteQuad Conferences; APL. white pages; website $30
APL Bay Area USA N.Calitomia APLBUG Monthly Meetings (2nd Monday) $20
APLCtub Austria Austria : Quarterly Meetings 200AS{indiv), 1OO0AS(corp)
APL Club Germany Germany APL Journal Semr-annual meetings DMEO.
Ass. Francophone pourla promotion fAPL France Les Nouvelles c'APL FF350 (private) FF2800 (Company)
BACUS Belgium APL-CAM Conferences & Seminars. £18 ($30)
Capital PCUG Washington, D.C. Monitor Monthly meetings, occasionalclasses free
Danish SIG Denmark
Dutch APL Assoc. Holland Vector provided Mini-congress, APL ShareWareInitiative
FinnAPL Helsinki, Finland FinnAPL Newsletter Seminars on APL 100FIM(private), 30(student), 1000 (Co)
Japan APL Assoc Tokyo APLJournal Monthly meetings (4th Sat) 10,000yen to join
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NY SigAPL New York, USA Big Apple APL Monthly meetings $35/$25(ACM)
Romefltaly SIG. Roma,llaly
SE APL Users Grp Atlanta, Georgia SEAPL Newsletter Quarterly meetings $10
SovAPL Moscow, Russia - Seminars and Annual Meeting
SwedAPL Sweden ‘SwedAPLNytt Semi-annual meetings, seminars SEK75
SWAPL Texas, USA SWAPL v8
Swiss APL (SAUG) Bern Part of Qtly Si-Into ‘SF6O (SI) + SF20 (SAUG)
Torento SIG. Toronto, Canada Gimme Arrays! Monthly Meetings, APL skills database, J SIG, Toronta Toolkit $25

ADDRESSES
ORGANISATION CONTACT ADDRESS, TELEPHONE,FAX, EMAILetc.
ACM SIgAPL DavidSiegel ACM,1515 Broadway, 17th Floor, New York, NY 10036, USA (Subs only)
ADAPTA Software GmbH Michael Baas. Marienhoehe 86, 25451 Quickborm, Germany.Tel: +49 4106 60977Fax: +49 4106 67869 Email: info@adapta.de
Adaptable Systems. Lois & Richard Hill 49 First Street, Black Rock 3193, Australia.

Tet: +61 395895578 Fax: +61 39589 3220 Email: hillj@melbpc.org.au
Adaytum Limited Douglas Rowley Castlegate, TowerHill, BRISTOL BS12 QUA. Te}: 0417 921 5555Fax: 0117 922 7749. Email:sales@adaytum.co.uk
Actes Bemard Smoor Dorpsstraat 50, 4428 BZ Lexmond, Netherlands,

Tel +31 347 342 337 Fax: +31 347 342 342 Emait: adfee@concepts.n!
Andrews Dr Anne D Wilson 12 ThomyHills, Kendal, Cumbria LAS 7AL, UK. Tel: 01639-731205Email: ADWilson@keneomp.net
APL-38S Adrian Smith Brook House,Gilling East, York YO62 4JJ, UK. Tel: 01439-788385,Emaiap{385@compuserve.com
APLBay Area APLBUG Curtis Jones (Sec) 226 South 1Sth Street, San Jose, CA 95112-2150, USA

Tel: +1 (408) 292-4060 Email: jonesca@ynet.ibm.com
APL Club Austria Harald F, Nelson c/o N-TECH,Slebenbrunnenteldg. 4-6, A-1050 Wien, Austria.

Tel: +43 4 5458063 Fax: +43 1 5458063-17
APL Club Germany Dieter Lattermann Rheinstrake 23, D-69190 Walldorf, Germany,

Tet: +49 6227-63469 Compuserve: 100332,1461
APL Software\Services Dick Holt 3802 N Richmond St, Suite 271, Arlington, VA 22207 USA

Tel: +1 (703) 528-7624, Fax: +1 (703) 528-7617; Email: dick.holt@juno.org
APLSolutions Inc. Erie Landau 1107 Dale Drive, Silver Spring, MO 20910-1607 USA '

Tek +4 (301) 589-4621 Fax: +1 (301) 589-4618 Email: elandau@cais.com
Ajay Askoolum: Ajay Askoolum 42 Hanworth Road, Redhill, Surrey RH1 SHT
Association Francophone pourla promotion ¢APL
AUSCANSoftware Ltd

Ludmila Lemagnen
Richard Procter

BACUS Joseph De KertBeautiful Systems, Inc. Jim Goff
Bloomsbury Software Peter Day
Camacho Anthony Camacho
Ray Cannon

Tet: 01737-771643 Email: ajay@askoolum.freeserve.co.uk

174 Boulevard de Charonne, F-75020 Paris, FRANCEEmail: lemagnen@aol.com
PO Box 39, Mansfield, Ontario LON 1MO CanadaTet: +1-705-434-1239 Emailrjp@interlog.com
Rooinberg 72, 8-2570 Duffel, Belglum. Tel: +32 15 31 47 24
208 OldYork Road, Suite 5, Jenkintown, PA 19048, USATel: #1 (215) 886-2636, Fax: +1 (215) 886-4888Email: BeautifulSystems@goffs.net
Bloomsbury House, 74-77 Great Russell St., London WC1B 3DA,UK.Tel: +44{0)20 7436 9481 mobile +44{0)836 254660 Fax +44(0)20 7436 0524mobile +44(0)385 850626 Emall: pd@bloomsbury-software.co.uk
11 Auburn Road, Redland,Bristol BS6 6LS,UK. Tel: 0117-973 0036.email: acam@tesco.net
21 Woodbridge Rd, Blackwater, Camberley, Surrey GUt7 OBS, UK.Tel: 01252-874697 Email: ray_cannon@compuserve.com
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Causeway Graphical Adrian SmithSystems Lid
Paul Chapman
Cinerea AB Rolf Komemark

lan Clark fan Clark
CODEWORK Maure Guazzo

ComLog Software Jeff Pedneau

CPCUG Lynne Sturtz,

Danish User Group Helene Boesen
Dinosoft Oy Pertti Kalliofarvi
Dittrich & Partner Axel HolzmillerConsulting GmbH
‘Dutch APL Association Bernard Smoor (Sec)

Dyadic Systems Ltd. Peter Donnelly
DynArray Corporation Dr James Brown
Eventra Stuart Sawabini
Evestic AB ‘Olle Evera

FinnAPL. Olt Paavola
First Derivative Ken ChakahwataAnalytics Ltd.
General Software Ltd ME.Martin
Godin London Incorporated Gaétan Godin

H.MW-Trading Systems Chris Hogan
Hoekstra Systems Ltd Bob Hoekstra
Michael Hughes
APLLta Anthony Camacho
(BM APL Products. Nancy Wheeler
INFOSTROY Alexei Miroshnikov
Insight Systems ApS. Helene Boesen
Iverson Sofware Ine. Eric Iverson
JAD Software David Crosstey

The Mattings, Castlegate, MALTON,North Yerks YO7 7DP,UK.Tel: 01653-696760 Fax: 01653-69718Email: adrlan@causeway.co.uk51B Lambs Condutt Street, London WG1N NB,UK.Tel: 020 7404 5401. Compuserve: 100343,3210
Box 61, $-193 00 Sigtuna, Sweden.Tel/Fax +46 859 255 421 Email roif@cinerea.se
1, Heifer Mill Cottages, Mosterton, Beaminster, Dorset OTS 3HG, England.Tel: +44 (0)7931 370304. Email: earthspat@aol.com
Corso Cairoli 32, 10123 Torino, Italy.Tel: +39 11 885168 Fax: +39 11 8122652 Emall: codework@codework-tt.com
18728 Bloomfield Road, Olney, MD 20832 USATel: #1 (304) 260-1435 Email: jeff@softmed.comCapital PC User Group, 51 Monroe Street, Suite PE-2, Rocklle,Maryland 20850-2421, USA.Tel: +1 (301) 762-9372 Fax. (301) 762-9375.
c/a Insight Systems ApS, Nordre Strandvej 119, Hellebaek, Denmark
{onnratinkatu 216, 00120 Helsinki, FINLAND.Tel: +358 9 70028820 Fax: +358 9 70028824 Email: dinosoR@dinosok.f
Kieler Strasse 17, D-42697Solingen, Germany. Tel; +49 212-260 660Fax: +49 212-260 6666, Email: info@dpe.de
Postbus 1341, 34308H Nieuwegein, Netherlands.Tet +31 347 342397 Fax: +31 347 342 342Riverside View, Basing Road, Old Basing, Basingstoke,Hants RG24 OAL, UK. Tel: 01256-811125 Fax: 01256-811130
16360 Monterey Rd. Suite 260, Morgan Hill, CA 95037, USATel: +1 (408)-782-6648 Fax: +1 (408-782-6627 Email:info@DynAray.com
Meritt Crossing, 440 Wheelers Farms Road,Milford, CT 06460, USA,Tel: +1(203) 882-9988. Fax: +1 (203) 882-9946Email: ssawabini@eventra.com, eshaw@eventra.com
Berteliusvagen 12A, $-146 38 Tullinge, SwedenTel&Fax +46 778 4410 Email olle.evero@maliboxswipnetse
‘Suomen APL-Yhdistys RY, FinnAPL RF, PL 1005, 00101 Helsinki 10, FinlandEmait: oli,paavola@pyr.f144 Lemsford Lane, Welwyn Garden City, Herts AL GYP,UKTel/Fax: 01707-339620, Emall: KenChakahwata@}compuserve.com
Little Wester House, Westerhill Road, LINTON,Kent ME17 485Tel 01622 749928 Fax: 01622 749365E-mail: martin@gsoft.treeserve.co.uk
12 Gerrard St, London, Ontario, Canada NEC 405Tel: +1 (619) 679-8290 Fax: +1 (519) 438-6381 Email: info@2godin.on.ca
Hamilton House, 1 Temple Avenue, Victoria Embankment,London EC4Y OHA,UK. Tel: 0870-1010-469; EmailHMW@4xtra.com
Dominique,Salisbury Road, Woking, Surrey, GU22 7UR, UK.Tel: 01483-71028 Email: bob-hoekstra@khamsin.demon.co.uk
28 Rushton Road, Wilbarston, Market Harborough, Leics. LE46 6QL, UK.Tel: 01536-770998. Email: Michael@Hughes.Utk.com
41 Aubum Road,Rediand,Bristol BS6 6LS, UK.Tet: 0417-873 0036, Email: 100612.1057@compuserve.com
APLProducts, IBM Santa Teresa, Dept REN/F40, 555 Bailey Avenue,San Jose CA 95141, USA,Tel: +1 (408) 463-APL2 [+1 (408) 463-2752]Fax: +t (408) 463-4488 Email: APL2@vnet.ibm.com
3.8, Tulenin Lane, St. Petersburg 191186 Russia.Tel+7 812 312-2673 Fax+7 812 311-2184 Emaitalm@infostroy.spb.su
Nordre Strandve] 1196, DK-3150 Hellebask, DenmarkTel:+45 70 26 13 26 Fax +45 7026 13 25 Emall: Info@insight.dk
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Vector Product Guide Vol.17 No.3
 

Japan APL Assoc

J Austria

KuK+tieta Oy
Phil Last Ltd
Lescasse Consutting
Lingo Allegra USA,Inc

Lucas Solutions.

Mackay Kinloch Lid
George MacLeod
Mercia Software Ltd.

MicroAPLLtd.

Milinta Ine.
Ells Morgan

NYSig
Oasis by.
‘Object Oriented Lte
Omega Computing inc
Optima Systems Ltd
RadSys Technologies AB
Renaissance Data Systems
Resources & Results

RETime Tracker Oy
The Rochester GroupInc.

Romelitaly SIG
SE APL Users Group
Shepp & Associates LLC
Snake [sland Research Inc

Toshio Nishikawa

Joachim Hoftmann
Ximmo Kekalainen
Phi tast
Ere Lescasse
Walter G. Fil
im Lucas
Alastair Kinloch
George Macleod
Gareth Brentnall

Richard Nabavi

DanBaronet
Elis Morgan
David Siegel
Theo Zwart,Louis Rijkse
Walter G. Fil
Alan Graham, Andrew Chou
Paul Grosvenor

Randolph Schrab
Ed Shaw
Frank Rhodes
Richard Eller
Robert Miller
Mario Sacco
John Manges
Andrew Shepp

Bob Beriecky

1-68-43 Masujima Buld.6F Higashi Gotanda Shinagawa-ku, Tokyo Japan 441-0022, Tel: +81 (03) 3280-0411 Fax: +81 (03) 3280-0418Email: KYY00361 @niftyserve.orip
Flat 3, 42 Queen Annes Road, Bootham, YORK YO30 7AF
Tel: 01904-651644 Email: jcho@jaustna freeserve co.uk
Menkasarminkatu 10 B 56,00160 Helsinki, Finland. Tel: #358 80 55 27 207;Ematt: Kimmo.Kekalainen@pp.hty.fi
146 CrossbrookStreet, Cheshunt, Herts, ENS BUY, UK.
Tel: 01992-633807 Fax: 0121-359 0375 Email: philjast@net.ntleom.
18 rue de la Belle Feuille, 92100 Boulogne, France. Tel: +33.1.48.05.10.76Fax: +33.1.48.04.60.23 Email: eric@lescasse.com
203 N.LaSalle Street, Suite 2100, Chicago,Illinois 60601, USA.Tels+1 (800) 546 4621 E-mail: ingo_allegrogpmail,com
Stubbedamsvej 9C, 3.tv., 3000 Helsingar, DenmarkTek: +45 49 26 52 42, Email: jel@danbbs.dk
519 Webster's Land, Edinburgh EH1 2RX, Scotland, UK.
Tel: +44 (0)131 228 6235: Email: akinloch@globalnet.co.uk
37 Newhouse Rd, Bovingdon, Herts, HP3 OEu, UK.Tel: 01442-631365Fax: 01442-831368 Email: george.macleod@simeorp.com
Holt Court North, Heneage Street West, Aston Science Park, Birmingham B74AX, UK Tel: 0121-359 5096. Fax: 0121-359 0375
TheRoller Mili, Mill Lane, Uckfield, E.Sussex TN22 5AA
‘Tel: 01825 768050, Fax: 01825 749472Email: MicroAPL@mlcroapl.demon.co.uk
4246 St-Andre, Montreal, CANADA H2 223, Tel: +1 (514) 529-1434Email: danb@milinta.com
Myrtle Farm, Winchester Road, Stroud, Petersfield, Hants GU32 3PE, UK.Tek 01730-263843 Emall: Ellis@mrtirm.demon.co.uk
PO Box 2697; New York, NY10163-2697, USA.
Email: NYSIGAPL@ACM.ORG
Lekstraat4, 3433 2B Nieuwegein, Holland. Tel: +31 30 60 66 336Fax: +31 30 60 65 844 Email. infofoasis.nl or tikse@oasis.nl
Am Grendel 2, CH-6004 Luzern, Switzerland.Tel: 41 41 418 70 70
Fax: 41.41 4187077 Email: info@object-oriented.com
3 Columbus Avenue, Edison, NJ 08817, USA.Tel: +1 (732) 985 9519 Email: alangraham@mindspring.com
Hid Floor, 10 Raleigh Court, Priestley Way, Crawley, West Sussex, RH10 2PD,IK. 1293 562700 Fax: 01293 562699en allbox@optima-systems.co.Uk
Lovsangary,18, S-756 52 Uppsala, Sweden. Tel: +46 18 32 41 53
Fax: +46 708 1996 11 Email: randolph.schrab@radsys.se
P.O. Box 313, Newtown, CT 06470, USA.Tel: +1 (203) 270-9729Email: rendata@aplbooks.cnchost.com or erders@aplbooks.cnchost.com
2438 W.Northgate Or,, Irving, TX 75062, USA.Tel: +1 9725235117Emait: frank@decision-supportnet
Mikonkatu 8 A, 2.krs, PL 363, 00101 Helsinki, Finland.
Tet: +358 9-621 3300 Fax: +358 9-621 3378 Email: re@rettfi
600 Park Avenue, Rochester, NY 14607-2926, USA.
Tel: +1 (746) 271-1140, Fax: +1 (716) 274-1230
Casella Postale £4343, 00100-Roma Trulio, Raly
Email: marsac@vnet.tbm.com
413 ComancheTrail, Lawrenceville, GA 30044, USATel; +1 (770) 972-3758 Email: seapldoc@aot.com
1312 Washington Avenue, 6th Floor St, Louis MO 63103, USATel: #f (314) 621-3272 Fax: +t (314) 621-4267Emait ashepp@compuserve.com
48 Fifth Street, Ward'sIsland, Toronte, Ontario M5J 2B9 CanadaTek +1 (416) 203-0854 Fax: +1 (416) 203-6999Emalk: bemecky@interlog.com

 

    

  

24

 



 
Vector Product Guide Vol.17 No.3
 

SOCAL (South California) Roy Sykes Jr Sykes Systems Inc, 4649 Willens Ave, Woodiand Hills,CA 91364-3812 USA.Tet. +1 (818) 222-2759 Fax +1 (818) 222-9250
Sohton Associates Laurie Howard Soliton Associates Ltd, Groot Blankenberg 53,

1082 AC Amsterdam, NetherlandsTel: +31 20 646 4475 Fax: +34 20 6441206 Email:sales@solton.com:
SovAPL Alexander Skomorokhov PO Box 5061, Obninsk-5, Kaluga Region 249020, Russia
Russian Chapter of SIGAPL Tek. +7(08439)31463 Fax: +1 (530) 5048194 Emailaskom@obninsk.com

Strand Software Inc Anne Faust 19235 Covington Court, Shorewood MN §5331 USATek: +1 (612) 470-7345 Email: sales@jsoftware.com
Rex Swain RexSwain 8 South Street, Washington, CT 06793 USA.Tel: +1 (860) 868-0131Fax; +t (660) 868-9970 Email: rex@rexswaln.com
SwedAPL Christer Ulthielm Novator Gonsutting Group AB, Svardvagen 11C, S-182.33 Danderyd Sweden.Tel; +46 8 62263 50 Fax: +46 B 622 63 51 CServe: 100341,404
Swiss APL User Group ‘Swiss APL User Group, CH-3001, Bem 4, SwitzerlandEmail: si@ifi.unizh.ch
Sykes Systems Inc RoySykes Jr 4849 Willens Ave., WoodlandHills, CA 91364, USATel: +1 (618) 222-2759 Fax: +1 (818) 222-9250
Toronte SIG Richard Procter PO Box55, Adelaide St. Post Office, Toronto Ontario MSC 2H8, CanadaEmail: Info@torontoapl.org
Weighahead Systems Philip Bulmer Camberley House, 1 Portesbery Road, Camberley, GU15 3RB, UK.Tel +44 1276 20789 Email: sales@weighahead.com
Stephen Wynn 8 Clarence Gardens, Brighton, Sussex BN1 2EG, UK.Tel: 01273-327238 Emall: centre@cwcom.net
Zark Incorporated Gary A. Bergquist 23 Ketchbrook Lane, Ellington CT 06029, USA. Tel +1 (860) 872-7806

FTP SITES
(BM APL2 ftp.software.ibm.com/ps/products/apl2
Waterloo Archive archive.uwaterioo.ca/ftparch/languages/apt
APL-to-ASCHI archive.uwaterioo.ca/languages/aplAvorkspaces/aplascii

WORLDWIDE WEBSITES
ACM SigAPL www.acm.org/sigapl/
Adapta Software www.adapta.de/
Adaptable Systems www.assuredsystems.com.au/
Adaytum Limited www.adaytum.com/
AFAPL www.afapl.asso.fr/ (Journal available online)
APL2000 www.APL2000.com/
APL-385 www.demon.co.uk/apl385/
APLJoumal, Germany
AUSCAN
Eke van Batenburg
Bloomsbury
Capital PC User Group
Causeway
CODEWORK
COSY(Bob Armstrong)
Dinosoft Oy
Dittrich & Partner
DMOZ- Open Directory
Dyadic Systems Ltd
DynArray

www.thombos.de/rb/apliourn.htm
www.intertog.com/~rjp/auscan/
wwwhbio.LeidenUniv.nl/~Batenburg/index.html
www.bloomsbury.co.uk/software
http://epcug.org/
www,CaUSeway.Co,Uk/
www.codework-it.com/tangram/eng/
Www.Cosy.com/
www.dinosoft.fi/
www.dpc.de; www.apl-online.de
hitp://dmoz.org/Computers/Programming/Languages/APL/
www.dyadic.com/
www.dynarray.com/
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Zark Newsletter Extracts
introduced by Jon Sandles

I am pleased to report that we have someinteresting entries from the last Zark
Newsletter challenge. These can be foundatthe end of the following Zark extract.
Once again I would like to encourage youall to enter responses as we can often
shed newlight on old problems, or even submit solutions in the more recent APL
derivatives: J and K.In this case thanks to Morten Kromberg for submitting some
interesting APL solutions, and to Stefano Lanzavecchiaforthe first K submission
we haveseen.

Corrections and Clarifications
Production department would like to apologise for the following howler in Vector
17.2. We received two entries for CMIOTA, one from Steve Jaffe and one from
Carlo Spinicci (APL Italiana). Perceptive readers may have been puzzled as to
why Steve had signed his code with an APLIT timestamp! Well, now you know.
Hereis Steve's code - the previousversion really did belong to Carlo!

vy I+X CMIOTA Y3sTiksQiD
(11 +Sixcieny
C2] +((2>ppX)vicpoy)/OLC+1 o Ye( 2rd 1,pFjpy a Pateh for 4 Y value
lal X+(24(pX),1 1)ox a Library of values
tal DertpX+oX Anannn flip to simulate . behavior on repeats
{5) Ye (2+(p¥),4 1)p¥ a Values to look up in Library
(6) Xe (Q+X( ;0F0]e¥0;020]) 4X a Eliminate impossible X values
C7] +(0=140pX) /NUMERIC
tel] K+(AVgx a Sort Library of values
Cg] I+I-agie(-1tp¥)+a0Avaxlks ],{0201Y a LOOKUP for Characters
[10] +CONTINGE
(44] NUMERIC:
(12) K+aX a Sort Library of values
(13) I+I-hhI~(-1+0¥)+4aX[X3), (OL0IY a LOOKUP for Numerics
[44] CONTINUE:Cas] J#"1eI+("1,K)(0F0+l) a Find Closest X value for each Y
C16] TeI\a/XCT/T; 1=d4¥ a Eliminate all but exact matches
(17) TUF) / pd] +0704 (px) LOE) a Insert 1> pX for all Y not found
C18] Te((Q/2pQ) OFo+pQ)£T] a Expand to all X values (see [6])
(19]

9

Ie(14D)-r ao--=-correct for flip
£20} IE(L=0)/ vp ]+1+D
[21] +0
[22] S1:Te(ex)jesy

v
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Utility Corner:
Comma-Delimited Data
(The purpose of this column is to make you more productive by introducing youto utility functions. Think of utility functions as APL functions that have namesinstead of symbols. By expanding your function vocabulary, you'll be able to
write APL codethat’s more concise, moreefficient, and more readable.)
In last issue’s LIMBERING UP column, we asked you to write a function namedCOMMAAMAT. The function converts a character vector whose records aredelimited by trailing newline characters (carriage returns), and whose fieldswithin the records are delimited by commas,into a simple character matrix whosevalue are aligned byfield.
Here’s a sample:

26,154.25,Fred@
722,14,95,Jane@
17,0,Bob@

(We've used the @ symbolto represent the newline character, so you can “see”it.The @ symbol wasn’t included last issue, and we received a few solutions thatassumed the initial array was a matrix. Not so. It’s a vector with embeddednewline characters.)
Each of these records contain three values or “fields” of information. For thisvector, here’s the desired result:

26 154.25Fred
72214%.95 Jane
17 0 Bob

The COMMAAMAT function should also retum a global vector named<fieldwidths>, whose elements are the respective widths of the fields in thematrix. In this case,

Fieldwidths
36 4

This vector allows you to readily extract a field from the matrix result. Forexample, if the matrix is named CM, you can getthe Ith field via:
CML; (0,+\ fieldwidths)[I]+ifieldwidths(I}]
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When writing COMMAAMAT, you need a way to squeeze out the unwanted
commas and newlines, and to insert some well-placed blanks for proper re-
alignment.
Bruce Frostsent a solution that uses compress (/) to do the squeezing and expand
(\) to do the inserting:

Vv CM+COMMAAMATi TEXT; D;E;I3;Lh;NL;R;0I0
{11 Or0+1 a Origin 1 works fine
{2} NE<()PCNL a APL*PLUS newline char(3] a NL+(PC{2] a APL2
C4] R++/TEXTeNL a Number of records
{s] a Bits and indices of delimiters:
Ce] I+(DeTEXTe!,',NL)/1pPEX?
[7] TEXT+(~D)/TEXT a Squeeze them out
[sj LeI-1,1+71+I a Lengths of segments
C9] E<e(R,(pL)+R)pL a ... as a matrix
{10] fieldwidths«[/L » Biggest per field
{211 a Build expansion vector:
(12) Ie1S/fieldwidths
C13] E«(,((pL)pfieldwidths)o.2I)/,Lo.2I
[14] « Expand as needed, and reshape:
(15) CM<(R,+/fieldwidths)pE\TEXT

v
The logic is relatively straightforward up to line 13. On that line, two outer
products are used to generate Boolean arrays that combineto generatethe desired
expansion vector. To illustrate the logic, consider the string 'Bob' in the sample
above. Note <fieldwidths>is 3 6 4 and the value of LZ is 3 for 'Bob' (its
length).

[/fieldwidths
O+I+1.[/fieldwidths

12345 6
Yel a W=width of last field

diiadiaoaod
3eIr A 3=width of 'Bob!

i1l1000
 6:
— —3—
tii106/4 11000

1iio0

  6 

_The result, 1 1 1 0, is the segmentof the expansion vector that expands 'Bob!
into 'Bob ',
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Louis Zucchi’s solution is similar to Bruce’s but uses replicate (/) in place of
compress and expand:

V CM+COMMASMAT2 TEXT; B;I;L3N;NL;R3OI0
(11 Or0+1 a Origin 1 works fine
{2] a NE+DTCNL a APL#PLUS newline char
[3] NE+OTC(2] a APL2
C4] a Indices of delimiters:
{5] Ie(PEXTE',' NL) /ipTEXT
C6] NeIiTEXTUNE a Number of fields
C7} Re(pI)sN a Number of records
[8] E+"14+I-"140,I a Lengths of segments
{91 fieldwidths+[/(R,N)pb a User biggest
[10] fEXT(I]+' ' » Blank out delimiters
(1a) Be(pTEXT)pi a Replication vector
[12] a» Number of blanks needed per field:
f13] BUIJ+( (RN) pfieldwidths)-£
(14J] a Compress/expand, and reshape:
C15] CM+(R,+/fieldwidths)pB/TEXT

v
The key to this function is the replacementof the commas and newlines by blanks
so they can be subsequently compressed (replicated 0 times) or expanded
(replicated 1 or more times).
Gary Logan'ssolution uses a nested APL2 approach:

¥ CM+COMMASMAT3 TEXT
fad a Use the newline to partition into
C2] a a vector of char vec records:
[3] CM+(PEXP#t+14QTC )cTEXT
[4] a Use commas to partition into a vee
ts] a (recs) of veces (flds) of char vecs:
t6] OM+(CM#t, "COM
{7] a Disclose to a mat (recs by fids)
C8] a of char vecs:
(9] CH+>CM
[10] « Enclose ist dimension to get a vec
(1a] a (fids) of vecs (recs) of char vecs:
faz] CH+c(Oloj}eM
{13] a» Disclose each item to get a vec
(14] a (fids) of mats (one row per rec):
(15) CM+3"CH(16] a Disclose gives each mat item the
[17] a minimum no, of cols. How many?
fas] fieldwidths++""1+"p"CM
(19) a OR:- fieldswidtghs+(ap"CM)(;1+070]
£20] a» Cat the mats together via reduction
[21] a and disclose the scalar result:
Lz2] CM+>,/CH
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If you're not a daily user of nested arrays, this solution may be a bit perplexing.
To help you understand the code, let’s illustrate the steps on the sample problem
above,
Parentheses are includedto givea better view of nesting.

TEXT+ 26,154.25,Fred@
722,14.95,Jane@
17,0,B0b@

£3] (26,154.25,Pred) (722,14.95,dane} (17,0,Bob)

(6) ((26)(154.25)(Fred)) ((722})(14.95)(Jane)) ((17)(0)(Bob))

[9] (26) (154.25) (Pred)
(722) (14.95) (Jane)
(17) (0) (Bob)

C12] ((26)(722)(47)) ((154.25)(14.95)(0)) ((Fred)(Jane)(Bob))

Cis] (26 (154.25 (Fred
722 14.95 dane17) 9 ) Bob )

(18) 3 6 4

[22] 26 154.25Fred72214.98 Jane
17,0 Bob

Clearly, the approachof this function is entirely different from the approach of the
first two functions. Which do you think is fastest?
Wetimed all three functions on an APL2 mainframe system. We used a character
vector of length 63000 that defined 1000 records, each having ten fields. The
fastest was COMMA AMAT(replicate), followed by COMMAAMAT1 (expand), which
was 30% slower, and COMMAAMAT3 (nesting), which was 80% slower than
COMMAAMAT2.
Wethen time COMMAAMAT1 and COMMASMAT2 on an APL*PLUSII system. The
difference there was more dramatic. COMMAAMAT2 (replicate) ran four times
faster than COMMAAMAT(expand).
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On the APL*PLUS PC system, the character vector had to be shortened to 200
records (12600 characters) to avoid WS FULL from the outer products. At that
size, COMMAAMAT4 (expand)ran five times slower than COMMAAMAT2 (replicate).
The winner: COMMAAMAT 2.

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

Vector Update
In Dyalog APL version 8.2, rmning under Windows 2000 in a 32 Mb workspace,
the relative times were 174%, 100% and 161% for versions 1, 2 and 3 respectively.
To get a reasonable number of seconds to make the timing comparison each
function had to be run 2000 times on a character vector of length 63000.
Here are three modern day entries from Morten Kromberg:

Vv recam vix;row;col;ni;cmpzows fs bss;o;fwiisz
{1] a Comma-separated to Char MX.
(2) a Global SEP[i] is line delimiter, SEP(2} field delimiter
(3][4] xeSEP[i},v,S5EP[1] a Put elephants in Cairo & Cape Town
ts] rowe+\nl+x=SEP(1] a Which row is each char in?
(e] col«col-{\nlxcole+\cmex=SEP(2] «a Which field is each char in?
C7] ews 1+t+p-"14+0,p+(becmvnl)/tpnl a Widths of each segment
tal feitcol["1itisp] a Column number of each piece
ts] fwe(xfse("14+7Ltrow),[/£)90 a Ravelled field width matrix
{10] fwl(sl2}«"147st+b/row)+flecw a Insert field widths
(14) fwel¢spfw a Find greatest width of each field
(12) re(x/ses[1],+/fwip' ' a Now we know how big r must be
[13] o+o-[\bxoeipb a Offset within each field of each char
(14) ivot((+\7140,fw)Citcolj])+s(2]« -1+row a Where in r does each char go?
[is] cl z/ile(ze~b)/x a Place them in r (except separator

chars)
fis)
ta7) respr o fieldwidths+fw
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vo recamsapl2 x;sss
(1] a APL2-style solution, thanks to Alexei for inspiration
(2)
(3) r+(SEP(iJ=r)cr+SEPl11,x a Cut into rows
{41 ©+SEP(2},"1979r a Replace line separator by field

separator
Cs] re(cO 1)+¢">"clajo(r=SEP{2])e"r a Cut rows into fields, mix, split,

drop leading separators
C6) fieldwidths*2>"a"r a One field in each cell now
{71 ret, /r a Extract the result

v
v recamadya v;x;row;col;ni;cmsp;cw;f;bysso;fwsisz

{1] a Comma-separated to Char HX.
L2] a Global SEPL1] is line delimiter, SEP(2] field delimiter
[3]
{4] x+SEPL1),v,SEP(1] a Put elephants in Cairo & Cape Town
(s) rowe+\nl+x=SEP[1] a Which row is each char in?
te] colecol~[\nlxcol++\cm+x=S5EP[2] a Which col/field is each char in?
{71 cwsi+i¢p-7140,p+(becmvynt)/ipnl a Widths of each segment
C8] feitcol("1+1+p] a Column number of each piece
ts] fwe({/f}p0 o fwlflf+cw a [+ in Dyalog APL only, sorry: search

FinnAPL idiom library for PMAXREDUCE
[10] re(nf/se(“it“itrow),+/fw)p! | a Now we know how big r must be
(ai) o+o-[\bxoripb a Offset within each field of each char
{12]  feo#((4\7140,fw)Litcol])+s[2]x"itrow a Where in r does each char go?
C13) clz/t)+(z+~b)/x a Place them in r (except separator

chars)
C14]
{1isJ cespr o fieldwidths+fw

Notes by Morten Kromberg
Here is my entry. It does not conform 100% with the spec, because I have made
the separators configurable, you need to initialise the global variable SEP to
contain the line andfield delimited chars. In the workspace, they are set to '/,', so
you mustreplace SEP[ 1] with newline.
The commenton line 4 about elephants is a reference to an old joke about the
PL/1 programmer who was asked how he would go about finding an African
elephant. His explanation began:before starting in Cairo, ] will send one elephant
to Cape Town to makesure that the search will end.
cam is my actualentry. No enclosed arrays,just lots of scans and indexing - pure
“ISO APL”. camadyais a DyalogAPLonlyversion, which is a bit shorter because
it uses a [+ on line [9].
cAmAap12 is a MUCHshorter/simpler version using partitioned enclose (thanks
to Alexey Miroshnikov for providing inspiration for this solution).
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Depending on the arguments, the two functions take turnsat being the fastest(itseems the APL2 version is actually significantly faster on quite a variety of
arguments though, I would have sworn that the plain vanilla APL version would
do better than it actually does).
Note OME is 2 in the workspace, so that the “APL2” solution is APL2-like.
 

Sadly, they do no better than thethree original Zark solutions:
COMMAAMATi 172
COMMAAMAT2 100
COMMAAMAT2 160
cam 298
camsapl2 210
camadya 353

(Timings as percentages of the fastest)
I do nothavethefacilities to compare Stefano’s K entry. However,hereit is:
Whatabout a solution in K? (by Stefano Lanzavecchia)
In won't claim

|

didit all by myself, not because I couldn’t but simply because |remembered before starting that in the mail-list dedicated to K developers asolution to a similar problem had appearedin thepast.
I will use this message (http:/ / www.kx.com/listbox/k/msg00544.html) as baseand will adaptit to the problem as described in Vector 17.2. 1 won't claim anywaythat my solution is an example of good coding in K northatit is an example ofsolving the problem with a fast K algorithm.
For a similar tutorial havea look at: http:/ /www.kx.com/a/k/examples/tab.k
Firstofall: in

K

files are not read but mappedto a variable name.If the mappingis done using the operators that operate on text, the variable will be seen as a listof strings properly split at the end-of-line markers, Handy. Therefore, if I take formy examplea file with 14 lines the following will apply:
data: O:"file.csv"
tdata
14
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Now, since in comma-separated files, a text qualifier is used to allow fields to
contain the separator, let’s define two variables with the text qualifier and the
separator

tq: "\et
sep: ","

This will alow us to interpret properly lines such as
"Fred, Jane", 10, UK

which is composedby 3 fields, the first one being
Fred, Jane

without the quotes. This makes the problem slightly more interesting and
realistic, since most Spreadsheet and Database programs will export CSV files in
this format.
Let’s define a verb to mark the section of each line not enclosed in quotes (notice
that in K the backslash is used to escape a quote inside a string):

ug: {~b[0]|‘:b:(~=)\y=x} \ dyadic verb:first argument is
the text qualifier

uq[tq:"\"Fred, Jane\",10, UK")
oo0o0000000001 11111

Wealso need a verb to remove quotes:
ng:_dv[;tq]
nq "\"Fred, Jane\",10,UK"

"Fred, Jane, 10, UK"

Please notice that in K strings are always printed with quotes surrounding them,
butthey are notpartofthe stringitself.
Weare almost there. We now need a function to cut a line at every separator
taking into accountthetext qualifiers and removing unnecessary quotes.

cut:{({ng 1_)' (&uq[x[1];d]ad=x[0])_ d:(xf01),y}
Onceagain thefirst argumentis now the separator, followed by the text qualifier:

cut [sep, tq; "\"Fred, Jane\", 10, UK"]
("Fred, Jane""10"
"UK")
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All weneedto dois to repeat the cut on each line and calculate the max width of
each column:

csv: {cut[x;J'y}
fieldw: (1/#:''csv[x;y]}
fieldw(sep, tq;data]

64

Now to generate a matrix as requested in the problem description we can use:
./' (-fieldw[sep, tq7al)$/:csv[sep, tq;data]

Since fieldw calls csv, we are actually wasting quite a lot of work. We could
factor the expression as follows:

COMMAdeltaMAT: {,/'{S([#(#x;,-1/#:''x] x] }osvix;y] }
Actually, it doesn’t make a lot of sense to repackage the result of csv (alreadynicely cut field per field) into a matrix, but since this was part of the original
problem statement, 1 decidedto includethislast step.
Exercises for the reader:

* extend the verb cutso that a quote inside a quoted string can be expressed asa double quote;
* make fieldw work in the case whenin the originalfile notall the linescontain the same numberoffields.

Since K is geared more and more towards supporting Kdb, one would expect abuilt-in operator to handle CSV files directly. Sure enough, with a little bit of
patience, scavenging the terse documentation on the website, I found that, given“nf” the numberoffields perline, the verb I called csv can be rewritten as

ng''+((nf#"C") ;sep)0:"file.csv"

More, if one knowsthat the first 2 fields are integers, the third is a string, and the
fourth is a floating point, one can write expressions like:

t+("IICF";sep) O:"file.csv"

and havethe data automatically convertedto the native types.
Download yourcopy of K from http:/ /www.kx.com/ and have Am.
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Crossword

Solution to Crossword in 17.2
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Crossword
7 2 3 4 5 6 7 8 ¥

10 TT 1z
B 4

as 1 417
1/19 20 21 2
B P7) 25

26 ~*(27 2B
a 130 31 33 [33
rT 35 36 37 38
8 a0

a aa [43 a
5

Across
1, The frequency countsof the counting integers(origin 1)in the vector V, up to the biggest

10.
11.
13.
14.
15.
16.
18.
20.
23.
24,
26.
28.
29.
32.

numberin V
Round the numbersin N to the nearestinteger (upif 5)
Return a vector of counting numbers with one number per elementof array A, whereSepa
Are anyof the numbersin vector B no bigger than five?
Thefirst A elements of array BS
The reverse of ~T
Nxt
pam
ilv
A(10}
(c1G) =e"NNV
T distinct random numbers from 1 to 125 (origin 1)
Wherein the vectorA is ...
+1042
{1 040 1),'?TWO FoUR'(QIO)
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34.
36.
39.
40.
41.
42.
44.
45.

~M[3;1]=M[;2] for two-column M
Branchto | if vector V does not contain the number A
(aM) (OI0]
(-US)+V without using + or +
-/125
(V>0)-(¥<0)
(+/4L2NE), (+/22NE),(+/32NE), ... imorigin!
VECT{T1+1100]

Down
1.
2.
3.

14,
15.
17.
19,
21.

. >°°C (APL*PLUS) or +'°C (APL2), for nonempty items in C
25.
27.
30.
31.
33.
35,
36.
37.
38.

. The nameofthe first vector

O
N

au
s

Numberof columnsin M, excludingits trailing all-zero columns
Thelesser of V or B more than MAT
Given tW as both arguments, the function that returns an N by bit matrix with Is on
and aboveits major diagonal

. Does V contain the number .55?7
'Sat/Vi~'S/V!
+\Npt
Bits to indices (B___B)

. x/V,C(OL0+ppV)-.5]B where (ppV)=ppB
. Reverse the dimensionsof 8
‘10 1/S-1'~'1 0!
(-AeVV)/A
The numbers in N5, capped at T
The adjective that preceds a numberthat precedes zero
Rank
O-N2

The simple elements of nested A, in the order they occur
Flip a coin: 1] win, 2 you lose
7(rid}e.+0 0
v/Us=-¥
o1+NT
M-(M>30)xM-30
Goto M if T is true; exitif false
atorigartt
ECVS/1pE]
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J-ottings 27: Obverse to Adverse :.:: a Trip
along the Brailleway

with Norman Thomson

Welcome to the Vector Value excursion from Obverse Central to Adverse! Don’tforget you need an inverse for the return journey ~ personalised if you like - andnote that the inverse is also mandatory (a) whenthetrain gets under (&.) way and(b) when it powers (41) up with a negative argument. For many primitive
monadic verbs and a few dyadic ones an inverse function is well defined, andthere's a list of these on a billboard further down the line. For example log and
power are inverse operations, and this underlies the use of & and 4: in thefollowing examples:

loga.a,
2+&.log 3 NB. e to the power Ln2 + Ln 3

6
2 acas(_1)3 N6. 2 inverse-Log (that is, to the power) 38
2 A,r (_2)3 NB. 2 inv-log inv-log (i.e. to the power twice) 3256

The first of these examples performs a transformation, “log to base e”, on botharguments prior to the primary operation plus, then performs the “inverse log”transformation on the result. In the second and third examples parentheses arenecessary to separate the arguments of the adverb *: and the adverbiallymodified verb 4.,
Suppose that through someperversity you decided to conclude the Jog operationby squaring rather than takinganti-logs:

log=.a, t. oa: N8. log with “square” as obverse2 +&.log 3 NB. square of (ln 2 + tn 3)3.2104

it is hard to see the circumstances in which this would be a sensible thing to do;however when you define your own verbs, J may notbe able to define an inverse,and so you are given the opportunity to define your own through obverse. Theobverse does not need to have a direct connection with the primary verb, nor doesit affect its operation, other than in the contexts of under and negative power. Forexample suppose you have a primary operation which joins names which are to

40

 



 
VECTOR Vol.17 No.3
 

havetrailing blanks deleted priorto the join, with a final comma to be addedafter
the join:

  dtb=:({.-i.&' ") or. (,8',') NB. delete trailing blanks with obverse
(dtb ‘mickey i's! NB. obverse does not affect normal use

mickey*
"mickey ' ,&.dtb ‘rooney '

mickeyrooney,

In ordinary usage the obverse side of a coin means the side commonly turned
towards you, which in turn usually means “heads” as opposed to “tails”. This
reflects quite well the idea of obverse in J, because it emphasises (a) that when
you use it you are thinking of a verb as a two-sided object, and (b) as with a coin
there is no reason why the designs on the two sides should be directly related,
although often the relationship is inverse in nature. Another example involves a
frequency table verb Frtab :

x=.0011223
frtab=.+/"1@=
frtab x

22214
A natural inverse operation would be to “unwrap” the frequencies back to the
original data which is what the verb convert=.# 1.@# does. So redefine

frtab=.4+/"i@= :,convert
frtab A:_4 frtab x

0011223
The conductor will now give a further demonstration of obverse by converting
between percentages and multiples as in, e.g. handling compound interest
calculations. Suppose the percentage growth rates of an investment are known for
a number of years, and it is desired to compute the average overall growth rate
throughoutthe entire period. The following two verbs convert percentages to and
from multiples:

petom=:>:@(*&0.01) NB. Kage to multiple, e.g. 5 becomes 1.05
mutop=: 2&0. 01@<: NB. multiple to %age, e.g. 1.05 becomes 5
a/petom 5 6 13 _12 0

1.10677

Now supposethatthis result should be given as percentage:
petom=.>:@(*&0.01) :. mutop NB. Zage to multiple with obverse
»/&petom 5 6 13 _12 0

10.6767
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To compute the average, as opposed to total, growth over the period introduceunder :
gm=.(+/R#)G.a,"_ NB. geometric mean (= arith mean under tog)
gm&.petom § 6 13 _12 0

2.04959

It is reasonable to retain the name petom for the “obverse-enriched” verb since
adding the “flip side” verb mutop doesnotaffectits previous function;it is onlyin the presenceof under and negative power that the enrichmentoccurs. In this case
the obverseis just the inverse, which J is smart enoughto figure out foritself,
since it has a rule that the inverse of a verb u@v is (v4:_1)@(us:_1), assumingof course that u and v are amongthelist of primitive verbs for which inverses canreasonably be computed,as is the case with petom. So why bother to write anobverse whenall those brightJ folks have already given you what you probably
wanted anyway, and moreover have provided a conjunction b, which by joining
a verb to_{ retums its obverse :

petom=: >:@(*&0,01) NB. back to the original petompetom b. _14 NB. compute the obverse ..4&0. 01@<: NB. .. which is identical to mutop.
Well, let’s supposethat on theflip side (converting multiples back to percentages)you decide to display an explicit percent sign. Easy, just do

mut=.,&'%'@(":@mutop) NB. enrich mutop with %mut 1.055%
petom=,>:@(*&0.01) :.mut NB. redefine obverse of petomgm&.petom 5 6 13 _12 0

2.04959%
The verb petom providesa salutary lesson in the powerof parentheses. The verb

Pet=.>:@*&0.01
means (>:@*)&0.01 and is indistinguishable from petom when used directly.However in inverse mode, and bearing in mindthat conjunctions have long leftscope, the rule for the inverse of petom is

(*G0.01 A:_1)@(>: a: 1)
that is (240.01 4:_1)@(<:), or in plain English subtract one and multiply by100 (that is, divide by 0.01), which is exactly what mutop does. The computedobverse of pet, however, is a somewhat complicated verb, which in the case of a
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scalar argument reduces to division by 1.01. The programming lesson is that
whereas parentheses may be redundant in the normal operation of a verb, they
can sometimes have a profound effect on its obverse.
Kirk Iverson recently provided on the J Forum a dazzling exampleof the use of
obverse. The problem is to segregate a vector of integers, say 4 224148, into
boxes with empty boxes for those integers in sequence not present. Boxing like
items is achieved by using the vectoritself as a key (/.)

k=.4 224148
k</.k

 

Now augmentthe vector with say 1.10:
aug=.(4.10)&,
aug k

01234567894 224148
andfinally add an obverse which beheads under box so that theartificially added
i.10 is wiped out item by item each from its own box :

aug=.(i.10)&, +. (}.&.>)
Finally do the initial box by key under aug which achieves both numerical
ordering and also empty boxes where appropriate :

</,~&.aug k

Previous paragraphs raise the question of which verbs have “reasonable”
inverses, to which the answer is - quite a lot. First there are self-inverse monadic
verbs for which an even numberof applications amounts to “do nothing”. These
are

 

arithmetic + - -. (not) 4 %. (matrix divide)
structural |. (reverse) [: (transpose) /: (grade up) [ ] and C.

(see J-ottings 24)
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Next hereis a set of monadic verbs which have inverse partners, that is for each of
these verbs v4: _1 is equivalentto its partner:

arithmetic <: and >! (increment /decrement)
+: ort~ and~-: (double/halve)
xior*~ and %: (square/square root)
Aand 4. (power/log)
#. and #: (base/anti-base = decode/encode in APL)- and 4&(0.1) (multiply by o / divide by 0)

. and 2&031 (multiply by j / divideby j)
- and j. / (vector from/to complex no.)+

9

structural < and > (box and open)
, s~ and >@{. (self-raze, i.e. box then duplicate/head and open)\: and /:@|. (grade down/gradeupfollowing reverse)»t and {. (itemise/head)

“, and": (do and format)
There are also families of monadic verb pairs formed by “currying” dyadic verbswith a noun:

+&n and -&n (add/subtract constant)
*&nand %&n (multiply by/divide by constant)
n&Aand n&. (powerof n/log to base n)
n&o. and _n&a. (for appropriate n, e.g, sin and arcsin)
n&l.and _n&|. (shiftn left/ shift n right)p&l: and (ip&|:) (ip = inverse permutation applied to transpose)

The generic property of the inverse i of a monadic verb v is that (i@v) isequivalent to ] .
The “scans” of five arithmetic verbs, namely + * % = and ~: can be reversed bya:_1, that is each of these verbs has the property that v/\4:_1 is equivalentto].
Dyadic verbs have potentially two kinds of inverse, left and right. For examplethe dyadic + has a right inverse function - because atb-b = a, that issubtraction on the right “cancels out” addition. However dyadic + has noleftinverse becausethere is no function i for which a i atb = 6 forall a and b. Bythe same reasoning minus has a left inverse minus and a right inverse plus.Inverses for dyadic verbs are rarer than for monadics.
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The followingis a list of them :
+ = x ys A = ~:

Left inverse - % A, A = ~}
Right inverse - * = ~~:

A left inverse i is characterised by the fact that the fork Liv is equivalent to ]
and a right inverse by iv] being equivalentto .
”Adverse”, like “obverse”, is used to define a two-sided verb, but nowit provides
an alternative verb, the one you use in adversity, when the first one fails. It is
unlikely to be an inverse, (although in principle it could be!) If the first verb fails,
then the adverse takes over. Here, for example, is a protection device against
“index error”

3 4{'ABCDE'
OE

3 5{'ABCDE’
index errorfrom=.{ :: J

3.5 from 'ABCDE’
ABCDE

One obvious circumstance in which you might think this could be applied is

dive.% :: 4:
to prevent attempted division by zero but this doesn’t work because division by 0
is not an error in J - the result is infinity (_ ). The only circumstance in which 0
would be delivered is on an attempt to divide characters, or two vectors of
unequal lengths, both greater than 1.
Since they connect verbs, “obverse” and “adverse” are conjunctions, but unlike
the more commonly used conjunctions they define “flip-sides”, rather than
creating fundamentally new composite verbs. To summarise, an obverse is a user-
defined inverse, adverse is the emergency exit to forestall error conditions.
And to get things back ontherails, there’s a regulator too - if you didn’t like the
tide, just have a word with the driver's son!
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The Cogwheel Brain by Doron Swade
reviewed by Anthony Camacho

The history of computingis full of dead ends and new developments that are, asClive Sinclair would be glad to hear, a quantumleap on fromtheir predecessors. Charles BabbageIllustrated London News 1871
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In the 18th and 19th centuries tables of any kind from logarithms to tide tables
were calculated by human computers and then typeset. Many errors crept in as a
result. Charles Babbage (1791-1871) was convinced that mechanical devices could
be madeto do the whole task, including printing out the results or producing a
‘stereo’ (a printing master) which would allow many copies to be printed of
perfect tables.
I have beeninterested in Charles Babbage since 1960 or 1961 when I saw a replica
of part of Difference Engine No 1 in the IBM offices in Wigmore Street. I saw
Doron Swade’s book advertised and I had toreadit. It is partly a biography of
Charles Babbage with emphasis on the work on the calculating machines and
partly an accountof the building of a replica of Difference Engine No 2. Doron
Swade was appointed curator of computing at the Science Museum in 1985 and
took up a suggestion, made by Allan Bromley of the Basser Department of
Computer Science at Sydney, that a replica be built as a celebration of the
bicentenary of Babbage’s birth (26th December 1791).
In the 1820s Babbage worked on Difference Engine No 1 and succeededin getting
the Treasury to agree to contribute to construction of it with a first payment of
£1500 in 1823. [The wages of a labourer in 1825 were the equivalent of 45 to 60
pence a weekin today’s money!]
Apart from the problem of persuading people that the task was possible and
worth the effort, Babbage had to solve some very difficult problems of how to
make machinery reliable enough do do the task. No-one before had tried to make
a thousand toothed wheels which were so similar as to be interchangeable.If the
cylinder of a steam engine of the time was bored so accurately that a sixpenny
piece would not pass between piston and cylinder at any point, it was
exceptional. Whitworth, who first standardised screw threads, was an apprentice
working for Babbage’s engineer, Clements, in the 1830s. The first toothed wheels
made for Babbage came back with the wrong number of teeth! As Babbage
worked he would sometimes find a better way to do something and would
backtrack, changing the design to incorporate the improvement. Some marvellous
demonstration pieces were made but he never finished any of the machines he
designed. He didn’t pay enough attention to contracts and in 1833 and 1834 work
stopped for sixteen months because the manufacturing engineer claimed owner-
ship of the drawings and parts so far produced.
By the time the dispute was settled the Treasury had paid £17,478 towards the
Difference Engine. Babbage,frustrated by having to stop work on No 1, designed
No2. Because no-one ever tried to make No 2 the drawings were complete and
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urmarked by use in a workshop and this was a reason for choosing this to build
as a replica.
The builders soon discovered that the drawings contained designs that could
never work; perhaps as an insurance against the ideas being stolen, but perhaps
plain errors. They had to make many amendments before a practical replica was
possible.
The early design for No 1 hassix columns of 12 wheels (six twelve digit registers).
Bythe timethe dispute with Clements wassettled it had seven columns of sixteen
digits. Difference Engine No 2 was designed with eight columns of 31 wheels.
These were both comparatively simple machines which calculated tables by
adding successive differences. The Analytical Engine of the 1840s was a multi-
function calculator with a program of operations on a pack of punched cards with
the capacity to branch between multiple courses of processing accordingto resultsso far. It was, in principle, not far from the universality of a modern computer.
Babbage thought big. One design had 100 columns of 50 wheels and store of1000 fifty digit numbers. If it had ever worked it would have had far greater
precision and more digits in its store than the first commercial electronic
computer to sell 1000 copies - the IBM 650 - which had three registers and 2000
ten digit numbers on its drum store. But the IBM 650 could transfer a numberbetween registers in 0.96 of a millisecond, add two registers in about 7milliseconds and the longest it could take to read a number from, or write a
numberto, the drum was 48 milliseconds. Babbage was aware of the need tooperate the machineas fast as possible and was proud of the invention of a carry
mechanism that, by ‘foreseeing’ where carries would be needed, greatly reducedthe time it would take - if forty-nine wheels held a nine and were to have a oneadded to them it would take forty-nine times the carry time to complete theoperation. Apart from this it raised great problems in keeping the rest of themachine synchronised. He reckoned that the machine would be able to do sixty
additions or subtractions a minute.
Before reading Doron Swade’s book I had not realised the extent to whichBabbage was engagedin polite society, giving and attending dinnerparties, goingto theatre and opera, entertaining and being entertained. The list of his friends
reads like a who’s whoof the great and the good of London society, Healso, as aFellow of the Royal Society, was acquainted with the foremost inventors,
chemists, engineers of his time - for example Herschel, Sir Humphry Davy, Sir
Marc and Isambard Brunel, Stevenson, Maudsley, Laplace, Fourier, Poissson.
On the other hand I did know that Babbage was an arrogant, obstinate andirascible man whogrew crankier as he aged and wageda bitter war against barrel
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organs and noise. Perhaps, becauseit is so colourful, this facet of his character is
over-emphasised.
WhenI read Longitude (an account of Harrison’s chronometers and how he won
the prize for an accurate method of navigation with the fourth of them) I was
disappointed to be told so little about the differences between the four
chronometers and how each improved onits predecessor. Doron Swadeis not so
disappointing, butstill gives too little for me. For example he does not explain
how the wonderful carry mechanism works.
Thelast third of the bookis the accountof the building of the replica of Difference
Engine No 2. It is a fascinating story. Swade, like Babbage, had to persuade
people the job could be done, solve all manner of technical problems (with the
added anachronism problem that no solution was allowed which could not have
been used by Babbage), persuade people the effort was worthwhile and raise the
money. Swade succeeded where Babbagefailed.
The book ends with a 13 page bibliography. Apart from a couple of memoirs by
Major General H P Babbage(his son) there is no entry between the 1860s and the
1960s. After his death Babbage and his machines were forgotten. Only after
modern computers were well on their way did the modern enthusiasm for
Babbagearise.
But Babbage did a great many other things. He invented and ran machinery for
recording the state of the permanent way (a dozen pens recording on a reel of
paperat 44 feet of paper per mile travelled); he invented the system of occulting
lights to distinguish between lighthouses; he proposed a system of mechanical
notation for describing machinery’s moving parts; he did original work on ciphers
- and much besides.
In short, I recommendthe book;it is well written and full of interesting things.
The Cogwheel Brain by Doron Swade: published by Little, Brown & Co. 2000, ISBN
0 316 648477.
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The VikAPL Experience - October 2000
notes by Adrian Smith, photos by Adrian Smith and Jim Lucas

Where and Why
The idea of VikAPL was born early in 2000, rested for a while and was
crystallised at Berlin, when it became clear that there was a real demand for a
short, workshop-based gathering for the Scandic APL community. In part this
wasto share some of the Berlin material with a wider APL audience which had
been unable to afford to take a full week out in July, and in part it was a desire to
explore technical (rather than academic) issues in significant depth.
Accordingly Insight Systems (Helene Boesen did the bulk of the organisation)
yielded to the pressure to set something up, and collared Pete Donnelly, Adrian
Smith and Conrad Hoesle-Kienzlen who‘volunteered’ to do the actual talking bit.
The hope was to get around 25 attendees, and therealistic target was 20. Maybe
the Millenium Domecould learn something here? Helene had to close the doors
on late-comers when the numbers reached 40 and the capacity of the seminar
rooms wasclearly going to be exceeded.

 
Gilleleje at Dawn

The venue was excellent, the price very reasonable, the company good (as always
at APL gatherings) and the social programme unbeatable (see below!). The
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meeting took place at the Gilleleje Holiday Centre which consisted of a central
‘hub’ housing the restaurant, sauna, bar, and seminar rooms - and a scattered
collection of chalets distributed amongst the sand-dunes along the nearby coast. A
brisk half-mile walk to breakfast does wonders to ensure the audience is awake
for that 9:00am start!
The scheduling allowed for one full day on the Thursday (with an optionallate
arrival the night before) and most of the day following, after which many of the
delegates retreated to the Hotel Hamlet in Helsinggr for the Friday and Saturday
nights (the reduced cost of the flight more than paid for the extra stopover time).
As always, much useful work was done out of hours, especially as we ate
together onthe Fridaynightalso.

Presentations and Seminars
I was muchtooinvolved in preparing and presenting material to be able to take
good noteshere! I believe I scored a hit with my impression of a flock of birds on
the Heathrow runway when faced with a change of wind direction (and hence
oncoming Jumbo-jets) - this was actually introducing a serious example of
graphics and data-analysis as part of Adrian’s Causeway seminar! Pete Donnelly
took us through the mechanics of setting up the Dyalog DLL asan in-process OLE
server (improvingsteadily in Dyalog Version 9, and very easy to run from an ASP
script in a web-server) and Conrad showed us a strategy for replicating the
mainframeinterface using TCP/IP and an AP124-style engine.

 Pete Donnelly showing Dyalog 9 as an OLE Server
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The other two Causeway seminars wererelocated to the downstairs bar (actually
a rather good venue) where the primary focus was on documentation develop-
ment with the originally-titled ‘HelpStuf’ application. I have been using this for
many years to build help-files and large slabs of the website, as well as the paper
manuals. Every timeI think I may havefinishedit (to the point whereit is stable
enough to sell safely) something unexpected comes along and I start bolting on
newstuff, Last year it was the new-format ‘compiled HTML’files - myhelp.CHM
- and this year it is the near-universal support for CSS-style sheets. I would very
much like to do PDFs as a native format, butit is still unclear whetherthis is a
viable long-term option or if HTML will overtake it soon.
This time, I used the seminar as an opportunity to test out the idea of a truly co-
operative help-development system which could run locally on a LAN or even
over the internet. Richard Smith used part of the time to show a TCP/IP
application server which he developed for Adapta DLS in the week before the
Berlin conference. Rather than hosting a multi-player production-scheduling
application, this was used to run a multi-player tournamentof a simple 2-player
boardgame(see Vector 10.1 for the original design).

, This was an excellent pressure-test of the
server, as well as an interesting exercise in
multi-user system design and aeroplane
code for the Causeway Company. More
usefully, it provoked some very good
feedback on the essential elements of a
trans-national documentation engine, in
particular the requirements for multi-
language support. The ‘single-user, single-
site’ product will be for sale by the time
you read this, and the working design for

A Coast-to-Coast Tournament the ‘multi-user, single site’ version was
in Progress scribbled on the back of one of PeteDonnelly’s handouts in the Hotel Hamlet on the Saturday. Multi-user, multi-site

is much harder (until the internet gets so fast that the whole world counts as one
site) but no-oneelse has written this one yet!

  
Wealso had timefor a couple of short sessions on RainPro and NewLeaf, whichwere really problem-solving and debugging opportunities for existing users. Ithink the score was about 50:50 in terms of user-misunderstandings to genuinebugs which I knew about but had been unable to reproduce well enoughto fixthem. I think everyone went home happy as a result.
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The Viking Challenge
This was the fun-part of the experience, and will doubtless be remembered by the
delegates long after the APL code has faded into obscurity. The first lunch break
was followed by such traditional winter activities as log-sawing and axe-
chucking, all against the clock and with a strongly competitive atmosphere
between the four teams. I think Jim took the classic picture here, with both axes in
flight...

 
Axes away!

... and interested readers may attempt the Vector ‘Spot the Axe’ contest online or
by faxing in a copy of the following page with a maximum of3 clearly marked
crosses. The cross nearest to the head of the axe wins!

53



 
VECTOR Vol.17 No.3

Spotthe Axe...

 

Spot the Axe (mark with upto 3 crosses and your name)

The 2 lucky winners will have the honour of being used as targets in next year's
contest. No, seriously, we will think of something, probably Danish, very likely
alcoholic, to be presented at the AGM.The boobyprize will be a lifetime’s supply
of Gammel Dansk (a verysafe offer, as the life of the lucky recipient is unlikely to
continue far beyond thefirst encounter).  



 
VECTOR Vol.17 No.3
 

For the record,the final scores in the Viking Challenge wereas follows:
 

 
   

Bueskydning Oksekast
10004 vee

vaso 2
eon! 400
0 0

w.200 oe
4 iTent Team Tea Teams ‘Tesi Teamz Tent Team’

Savning Pusteror4 00
4 ‘se:10.+ co4 wo

3 4oo2 coal
: 100-

Teamt Team feat Team Team} Team a nt     
A decentveil will be drawn over the membership of the 4 teams - we know who
we were!

Should WeDoit Again?
Yes, I think we should, but the timing is tricky. This was muchtoo close to the
APL2000 meeting, and the content was too strongly Dyalog-biased as a result.
Howeverthe basic idea and format was very sound, and| hope Insight will have
made a small profit from the venture ~ certainly they deserved to, having taken
the risk and doneall the hard work.
In manywaysit complements the ‘Forests in Finland’ meeting so should probably
stay in Scandinavia, but maybe should be in late summer rather than early
winter? Of course winter does have the advantage that hotels are cheap andit is
easy to get a provisional reservation for 25 people which can reduce or increase
(within limits) as the bookingsroll in. But ... someone has to run it which takes
time and energy and organisation. Volunteers welcomeif Helene can’t be talked
into setting up VikAPL-2001.
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Dragging and Dropping with
Lists, Trees and Graphs

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

Introduction
These notes are designed to accompany the workshop on dragging and dropping
which was given as part of the Causeway seminar at VikAPL - the Dyalog APL
workspaceis available from www.causeway.co.uk/freestuf/ if you wantto try this at
home.
The examples cover the basic mechanics of setting up a drag/drop editor with a
simple illustration using the allocation of products into groups. The ‘data-
processing’ part of the application is intentionally kept simple so that you can see
clearly what event-handling is possible and sensible here.
The second example shows how you might set up a graphical editor to modify a
production schedule, and review the effect on the inventory curve. Again, this is
designed to show the event handling rather than bea ‘sensible’ application.

Setting up the Basic Data
For the drag-drop example wehavea list of groups, products, their descriptions
and group codes(here I am assuming that a productis either ‘unallocated’ or is in
oneand only one group):
Agrp+'Group One' ‘Group Two' ‘Group Three‘
Alc+2012 2052 2058 2064 2133 2150 2235 2250 2268 2321 2373 2397Aledesce(c'Product '),"8Ale
AlegoO 1239392222200

You can use anything reasonable here as Jongas the lengths of the three line-datavariables match correctly.

Sketching the Design
What we would like to dois to allow our userto allocate lines easily to groups,move them from group to group, and de-allocate lines from any group. Anobvious visual model for this would be Windows Explorer, with a tree ofgroups/constituents down theleft anda list of products on the right.

56

 



 
VECTOR Vol.17 No.3
 

The kind of user-actions which seem intuitive would be:
* Dragging a productfrom thelist to the tree to allocate it to the group where it
was dropped. Probably we should be able to drag a whole clumpof products
in one action here.

* Dragging a product code within the tree to moveit to another group.
* Dragging a product off the tree into the productlist to de-allocate it.

Hereis a first-cut design of the application:
Eeeee Lox) 
    

 

= Group One Line Des Grol
Product 2052 a2 Product 2012 (ungrouped)}= Group Two 2052 Product 2052 Group OneProduct 2058 2058 Product 2058 Group Two© Product 2150 2064 Product 2064 Group Three

. Product 2235 2133 Produet 2133 Group Three
Product 2250 2150 Product 2150 Group Two2235 Product 2235, Group TwoProduct 2268 2250 Product 2250 Group TwoProduct 2321 2268 Product 2268 Group Two

= Group Thee 2321 Product 2321 Group TwoProduct 2084 2373 Product 2373 (ungiouped)Product 2133 2337 Product 2397 (ungrouped) 

 

 

... and here are the two simple subfunctions needed to populate the TreeView and
ListView respectively:

Vtree+MakeTree
[1] A Make tree-structure from base data
[2] A <tree> has items,level,group index, line index
[3] A The tree-controt needs cots [31 2] only
[4]
(5] tree+agrp,0,(tpagrp),[1.5]0
(6) tree-tree, [1] (Aleg>0)}4Alcdesc,1,aleg,[1.S]ipateg
(7) tree+tree[dtree[;3];]

v

Vmat+Linedata
[1] A Line-level data as a matrix
(2] a@ Ungrouped codes have group=0
(31 mates"Alc,Alcdese, [1.5] ((¢’ (ungrouped)'),agrp)[1+aleg}

v
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Run these from the APL session to make sure the base-data looks reasonable, then
we can fire up the Causeway designer to draw the screen and check thatit at least
showsour starting data correctly:

#.Dbx ‘dbx.dd'

 

 

“Gee. f / i

If you set the ‘Items’ property of the ListView to Linedata, the View to ‘Report’
(beware - you do need quotes here as this is a runtime property and will be
executed) and the ColTitles to something reasonable like ‘Line’ ‘Description’
‘Group’ you will see the right-hand half of the screen as you wantit. For the
TreeView, I have been a little sneaky - because 1 know wewill wantthe tree
information for the drag-drop handler I have localised ‘tree’ on the form and
forcedit to be recalculated wheneverthe TreeView is refreshed:

Beles

 

[Aeesen

  

  
Dependencies &Jagrp,ateg Riehteth eveni valueis unchange:

 

Reversed expression: andnot Fist...     
    

 

et

 

 

 

PLto, Execute    Event Benditton’
Pre-Refresh treeeMakeTree
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The Gui control should only be passed the first 2 columns(item,depth)here.
You should nowfind that this ‘works’ in that you can see the data on screen, but
of course you can’t drag any items yet!

Basic Rules of Drag-Drop Processing
Drag-drop editing makes the user's life easy at the expense of making the
programmer'slife really complicated! You needto:

¢ make sure that the user can only pick up reasonable items from nominated
‘drag-source’ controls.

* becompletely in charge of which controls can act as ‘drag-source’ and which
as ‘drag-target’ and when something is dropped on a valid target you must be
able to check where it came from, as the follow-up action could be very
different.

* notall itemsin the target control may belegitimate targets for the particular
item which was picked up! You should only highlight valid target items.

* the user shouldbe able to hit <Escape> at any time to cancel the operation.
* sometimesit is allowed to ‘drag-copy’ (generally signalled by holding the

<Ctrl> key while dragging). If so, you should changethe cursor appropriately.
If a drag-source is only valid for ‘Copy’ or ‘Move’ (but not both) you should
showthe correct cursor throughout the drag operation. Maybe you wantto
allow ‘right-button drag’ operations and put up a menu whentheitem is
dropped.

For our example, we are assuming that the ListView is a drag-source, that it only
supports ‘Copy’(it showsall the items, not just the ungrouped ones), and thatit
can target the TreeView butnotitself. The TreeView is also a drag-source, but
only supports ‘Move’; it will accept dropped items from the ListView, or from
itself - clearly the two cases are handledvery differently.
Wecan pick up anything from the ListView, but it makes no sense to pick up a
group from the TreeView, unless you want to write the codeto interpret this as
“please re-order the groups” in which case feel free to add this case too. For that
matter you could add “please re-order me” handling to the ListView, but for now
I will keep it simple as these casesare really just more of the same.
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Naming the Controls and Enabling ‘Drag-off’
The first thing we mustdois to give our source and target controls sensible
names - I have given the ListView the group name ‘LINES’ and the TreeView the
name ‘GRP’, Then we needto set the ListView up as a drag-source, for copying
only.

End| qut|os{en| 1 7] >—
156

52 164
iathp|

DRAGDROP
LINES

 Posjt.c)
Sizeth.w]

Attach
 

     
* Behaviour
 

Groups
Hin
Style (nane]
3D Recess x

 

 

 

 

 

Muti
true
Copy only
 ;: DagSourge

» DregMode
DropAccept GAP

Edtable| false
AppData

 

 

   “Cyene)  

You can see that it is now set to act as a drag-source,
and that it will accept dropped items only from the
‘GRP’ control. If you run the dialogue at this point,
you will find that you can pick items up, but the
cursor shows ‘No entry’ everywhere except over the
ListView itself. It always shows the ‘+’ symbol in the
drag-cursorto indicate that we are copying.
I havealso left the Select property to the default of
"Multi’ as we want to be able to drag a clump of

; selected items at one go here.

 co) bo01[ola x)
 

So far so good ~ the TreeView can be set to something
very similar, but its DropAccept entry should be
“LINES,GRP” and its DragMode should be ‘Move
only’.
Nowif you runthedialogue, things will show most of
the correct visual behaviours (items highlight as you
drag other items over them) but of course nothing
changes when you actually Jet go the mouse.
Causeway may help you along the way here, butit
can’t write your application for you!
Weneed to add some event-handlers, and these will
need to know where the drag-drop originated from,
what data was picked up, which item wastargeted
and perhaps whether we were moving or copying. In
this example, we can also pass in the interesting

columnsof our tree variableasthis will be very helpful in determining an item’s
group or product, givenits position in the TreeView control.
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Adding Event Handlers
Rather than describing the message format in detail here, I will justlist the code of
the two handlerfunctions andlet you read the comments. The entries in the event
table for the TreeView and ListView should read:

DRAGDROP: tree{:3 4] DroponTree w
DRAGOROP: tree[;4] DroponList w

The handlers make the necessary change to the global data and ‘Notify’ the
change to Causewaysothat the Gui controls are automatically redrawn.

4]
[2](3]
[hk]
[s]
[6]
7]
{8]
(9]
[10]
(111
[42]
(13)C14]
(15]
[16](17]
(18]{199[20]
(21122]
(23]
[24]

(13
(2]
(3]
C4]
(s]
C6]
[7]
(8]
[9]
[10}(11)
[12]

Vv tree DroponTree msg;tgtsmesmb;selisresnews Linx
a Handle a drop on the tree
fA Message gives ....
A tgt index of target item
a ome move/copy flag
a mb menu required (right-drag)
A set incoming data (depends on source control - usually selitems)
a
A

src ™ group name of source control
<tree> is the [:group numbers, Line index] for each item in the tree

{tgt mc mb sel src}+msg
?Selact sre
sCase ‘LINES’ a new Line-List data arriving
A Allocate inbound Lines to the group that was dropped on
new+tgt>tree[s1] A make new group the same
(sel/aleg)+new A Update global data
#,CPro.Notify’alcg’ A Let the Gui know about it

sCase ‘GRP' A move it to a new group within the tree
newetgt>tree[;1]
sel+{u/tpujsel A This is the index in the tree
Linx-sal>tree[;2] A The index of the original line-item
(linx>aleg)+new
#.CPro.Notify'Aleg' A Let the Gui know about it

sElse
‘unsupported data source - ‘sre

2End

¥v trinx DroponList msgstgts:mczmb;sel;sre;linx
A Handle a drop on the List
A Message gives ....
A tgt = index of target item
A me = move/copy flag
A mb = menu required (right-drag)
A sel = incoming data (depends on source control - usually selitems)
A sre = group name of source control
A <trinx> is the index in the Line-lList of each tree item
(tgt me mb sel src)+msg
sSelect sre
sCase ‘GRP’ a Dragged off the tree
A De-allocate dragged item - where we dropped it is unimportant!
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[13] Cinx+2(sel)/trinxC14] rIf Linx>d
15] (linxsaleg)+0 A Update global data
(16] #.CPro.Notify'aleg' aA Let the Gui know about it
(17) sElse a We should avoid this message
(18] ‘you can''t do that!‘[19] tEnd[20] :Else
[21] ‘unsupported data source - ‘src{22} Endv

Try dragging a group-code from thetree over thelist, and you should see the
“you can’t do that” error - not good Windowspractice to allow the user to make
avoidable errors! Drag a group over the tree and let go and you will crash the
handler function for the tree with an INDEX ERROR, which is also not a good
idea! As a final refinementlet’s control the pickup operation from thetree:

vok+ltvl PickupTree set
(1} A We can only pick up level-i items from the tree!
(2) A If this returns O we should reject the pickup from the tree.
(31 ok+(sel/LvL)>0

v

This should be set as the ‘DRAGOFF’ handler for thetree, but this time it must be
set as the ‘Condition’ - if it fails we will reject the event and thelevel-0 item will
notbe picked up:

 

 

PR : [JOI>]
Event | “= Condition | APL to Execute [ tortty |

DRAGDROP tree[s3 4] DroponTree » 44
ORAGOFF O=treel>2] PickupTree 2 yReject   PEE 
 Use the ightmouse button foAdd/DeleteDaxiio-cick [F2}within cal ta edt objectICR - Create DS -Destay’ RC~Refiesh completed IDC -ttem .
idouble-clcked DRAGOFF- Item dragged off thatiea ~DRAGOVER-ttem , Paste Eunction >
idaggged ove: the tee _OAAGOAUP«Item chopped on ths tree, “e

~Cowet 2]
Now youcan testit to destruction, and you shouldfind it very hard to make it do
anything wrong. Asa bit oflight relief, you could add in some extra logic to put
up a right-mouse menu when an item is ‘right-dropped’, or change the data-
structure to allow a product to be allocated to more than one group, which is a
good excuse to play with the different logic needed for ‘Move’ and ‘Copy’
operations.

[Some useful events for thie type of objectara,
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Dragging Data with a Barchart
The example shownhereis again at the easy end of the scale - it simply allows
graphical editing of a single data series using a barchart. A more complex
example (developed in conjunction with Mike Baas of Adapta GmbH) is in the
workspace - run DG to test itand #,Dbx 'dbx.dg' to takeit apart.
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tee
 

C1]
[2]
[3]
[4]

vPG+Volbars sz;data
A Make a simple barchart of sales volumes
ch.New 0 0,sz
ch.Name'VoLumes'
ch.Set'Xtab'Ale
ch.Series'Qty'
ch.Bar Alcv
PG+ch.Close

v

VFixVol msg
A Update global data to reflect user action
a msg[5 6] give the new (x.y) values for bar index msg[3]
Alcv[3>msg]+L0.5+62msg
#.CPro.Notify'Alcv'

v

CDEND FixVol w @ Handler for CDEND event on PS
The screen-snap showsthe data for Product #2240 being dragged, but you will
have to imagine the cursor,or try it out for yourself.
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APL2000 International User’s Meeting
Orlando, November 2000

notes and photos by Adrian Smith and Jonathan Manktelow

Introduction
This was quite possibly the best APL conference ever. The same wassaid oflast
year’s APL2000 gathering, and at the end of this one, Eric could be seenfretting
over how they could possibly match it next year! I'm sure they will have a good
try. The remarkable thing was that it was stuffed with interesting material, and
almostnoneof it came directly from APL 2000 themselves. In fact (in a brilliant
piece of stage-management) they kept the best until the very last - a low-key 10
minutes from Bill Rutiser on the future of the interpreter.

 
Eric Baelen with Adam Kertesz (who was honoured with the APL2000
award for Outstanding Professional and Technical Achievement)

The venue wasthe sameas last year, but the Clarion Plaza had tried to fool us by
renaming itself the Rosen Plaza in the meantime! Jonathan & I were forewarned
and skipped off down the road to the Howard-Johnson ‘motel and suites’ which
was abouthalf the room price for a very much pleasanter environment. We even
had a microwave so we could make real tea, and the 15-minute walk up
International Drive was surprisingly enjoyable.
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Havingsaid this, the actual conference facilities were fine at the Clarion/Rosen
and the buffet meals and banquet were up to the same high standardaslast year.

The Social Programme
The two pictures below probably give you a flavour of the evening outing to
WonderWorks. Kate Cannon is mastering the JetSki while father Rayhas little
local difficulty with an airblast.  

eXtreme APL at the WonderWorksevening

The Formal Sessions
These were almost all for the users, by the users. The atmosphere was positive
“Hey guys, look what we did with APL...” but realistic “ ... but it took us 3
months to get to where we are today when we guessed 3 weeks”. There wasalso
somesolid training material from the APL2000 regulars, and a genuine ‘newbies’
day which generated some mixed responses, butat least one convert to the cause.
Vector is intending to publish several of the more formal papers in full, so I will
keep my notes to the plenary sessions with a few stray comments on the others.

Greg on KREG
KREG is a leading vendor of Healthcare Decision-support tools, and Greg
Ferguson had brought along 3 of his development teamto enjoy the conference.
Hegavea fascinating, and to a European quite frightening, talk on the application
of decision-support tools in the US healthcare industry. Those of us lucky enough
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to have a state-funded hospital system should realise how fortunate weare, and
breath a hugesigh ofrelief that the last Tory administration did not have the time
to send it any further downthepathto privatisation.
KREGis a tool that is primarily sold by word of mouth “we have never taken the
wine and dine approach to marketing” and they reckon that an installation in a
large hospital will often return $1M per year to the customer. Greg noted that
hospital information systems are extremely poor - people will come into a room
and argue about how manypatients were treated yesterday - “2 out of 3 hospitals
cannot tell you whatit costs to treat a patient”.
Greg gave as an example a hospital which ran its delivery room as ‘loss leader’
in the mistaken belief that the mothers (or children) would remember the
experience and return to the same hospital for treatmentlater in life. Careful
examination of the data showedthatthis simply did not happen,so they closedit,
which was“kind of tough for a Catholic hospital”.
The KREG system is based on a 10 year investment in APL code and the primary
algorithm has not been touchedin that time - “it takes 3 days to work out whatthe code is doing”. When they were facing the Windows conversion issue theylooked at Dyadic, but (in common with many big systems) they could not read
and write the STSCfiles reliably, so they looked at what SoftMed had done anddecided to stay with APL2000 and its (at that time) rather limited Windowsfunctionality. The conversion was begun in spring 1996, and proceeded onemoduleata time, leaving the data completely alone. It was necessary to overcomethe resistance of the Sales and Marketing people (who did not see the need tocharge for the update) and of the programmers (who foundit hard to accept theneed to change from the DOS wayof working). In the end there wasvery little re-use of old interface code “we didn’t wantto slap a Gui on a DOS system - thoselook kinda dumb”.

Brian Chizever ~ 101 new tricks to play with the interface
Treally can’t add much to Brian’s published material here, except to say that a lotof the ‘fun’ stuff still only works under Windows 2000 so is of academicinterestonly for a few years yet. Watch the APL2000 website for developments andupdates,

Patrick Parks - a new notation for activeX array properties
AsPatrick putit “This stuff is newly hatched anda little unstable right now...”.The ultimate goal is to make it much more possible to take VB documentation and
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paste it more or less directly into an APL function as a way of manipulating
objects, so workbooks.count replaces some funny deeply parenthesised stuff
involving OWI and suddenly wecan see our code again. Hopefully we will also
see a rapid convergence of APL+Win and Dyalog APL,as they are both heading
for the same (VB compatible) goal here.
Patrick did promise Vector that just as soon as the model stabilises, he will send
usa full write-up of the new syntax, and from what wesaw in his session it is not
too far away. Of coursethis only solves half of the problem — it allows us to access
the outside world from APL - the other half is to make it equally easy for the
outside world to access APL. This wasthebit that Bill Rutiser left until last!

Rich Krafchin and Barbara on Anemotion
This is a hard paperto write up - here is a bunch of APL enthusiasts with a real
flair for marketing doing something that is technologically rather clever, possibly
very dangerous, and potentially anti-social. OK, if they don’t do it, someone else
will, but this is not an argument I can feel comfortable with!
What they have realised is that Microsoft have buried the entire HTML engine
(complete with images, sounds and scripting) in that innocentlittle window we
all thoughtwasjust an email viewer. This allows you to send emails with a touch
of formatting (probably theoriginal intention) butalso to include links to pictures
and soundclips. The clever bit is that the pictures and soundscan beincluded in
the messageas in-line attachments(this is called multi-part MIME) and that the
HTMLcan include JScript or VBScript sections to make the pictures move around
and the soundsplay at appropriate times.
Whatthe user receives is a single mail message which looks remarkably innocent
until you open it (OK, it does have a paperclip, but that is all the warning you
get). On being double-clicked it will do pretty well anything you can imagine that
involves moving images and other multi-media effects. With careful use of GIF
files and timers you can cook up some remarkably snazzy marketing
presentations which can be assembled and bulk-emailed to the unsuspecting
world. To quote the presenter “This is the most extraordinarily powerful
marketing tool that we are now selling to our clients...”
As with any development, the idea came quickly, the technical discussion went
“How long? ... 2-3 weeks .... this is terrific!” Then they learned how a developer
(even the APL kind) reckons time. The demo they showed gave us some idea why
it had taken them a good part of the year to get from concept to product - the
editor for the “Anemotion developer” owes a lot to Macromedia Flash, with

67



VECTOR Vol.17 No.3
 

timelines and previewsand so on.This is just plain hard Gui stuff, whether inAPLor any other language.
So why am I worried? Firstly I am bothered by their view that 300K is anacceptable size for something that will go out as bulk email. With the old-styleWinCIM interface to Compuserve 1 can discard junk mails without everdownloading them; with Outlook and a POP3 mail serverI just hit Send+Receiveand watch the phonebill clock up.'300K at peak rate costs me rather more than20p andit will very likely get in the way of someother mails that 1 actually wantto read.If this idea really takes off, it could swampa lot of mail servers and reallyget up the noses of us poor country boys with slow modems.
The second concern is that I wonder just how easy it would be to receive one of
their mails, patch a virus into it, and sendit on its way. It would still appear tocome from the original source, it wouldstill play its merry tune andsoon.If this
did some severe damage, I wonder who would sue whom?
Finally, I wonder whythey are using APL? Their softwareis simply an assemblytool for some graphics andscripts, co-ordinated with a timeline. I don’t see where
the array-processing comes in, or any real added value from the analytical powerof the interpreter. Plain old Gui applications might be better done in a plain oldGui toollike Delphi? If the only reason they used APLis because they are APLers,Tam worried.

The Atkins Family on VoxProxy
Now this one was superficially similar, but very different in that it really didleverage APL, and that it was both harmless and useful. | thought it was theneatestidea | had seen for years!
This time the target environment is Microsoft PowerPoint, which is great fordumbpresentations, but has totally missed outon scripting and animations. Addto this a selection of Microsoft Agents (remember Merlin and Robbie the Robot)with some suitable scripting and - Wow! The entire application runs from a DLLthat PowerPoint recognises as an add-in (it shows up on the menubar) and “we'redealing with PowerPoint users here” it must major on ease of use and haveexcellent defaults. Where is the APL powerin this one? Simplythat they are usingthe interpreter directly to run scripts - control structures and all - which aretrivially massaged then OFXed, wrapped around with some interrupt checkingand executed. Temporary variables can be assigned (for example &fluff ismappedto Afluff before execution) and of course macrosarejust scripts whichrun otherscripts.
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Now Tomplayed his master-stroke - he handed over the entire presentation to
Peedy (a very friendly green parrot) who was controlled by a VoxProxy script,
whichitself illustrated all the capabilities of the scripting tool!

(oon roxr” Control of Agent
teem * Animation
aad Hide, Do,
wr ease

 

I hope you can see enough ofthe script (and the parrot) to get a flavour of what
was going on. Here is the same frame but just after Peedy had executed the
‘Wave’ commandin the script....

~ConiralAgent
+ Animation= Show, Hide, BO,

Movaota
etwm

 
This just gives a small flavour of the powerof the idea - agents can request input
from the user (possibly even with limited voice recognition) so a collection of such
scripts can make a really nice multi-media teaching tool, with multiple-choice
questions and selection of material depending on the student's performance.
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I suppose I must be oneof the few APLers in the world who gave up PowerPointa long time ago(I think thelast time I used it was in 1993), but this almost makesme wantto takeit up again.
VoxProxy should be available in January 2001, and the guide price was $200.What’s morethey really seem to have the business model sorted - keep it low-profile, use targeted marketing where available (the PowerPoint User's
magazine), sell it off the website, stay small, get rich slowly and in a sensiblecontrolled way. Every home should have one - see www.voxproxy.com and buywhile stockslast!

Andy Weiss on zero-footprint Blackjack
It's amazing what you can doin a training exercise! Andy is actually studyingstage lighting at college, but his (APL-oriented) father suggested he mightlike totry computing for a while, so he signed up with APL2000 for some web-development work and this is what came outofit.
He started with the advantage of knowing almost nothing about Windowsprogramming, so he just used the capabilities of the browser (and I suppose aninherited understanding of how timesharing works) to make a very effectivemulti-player BlackJack.
I think the crucial point on layout was to go with the ‘flow’ conventions that thebrowser expects - avoid all attempts at absolute positioning and things just re-organise themselves on the fly, particularly if you use tables sensibly, Anytransitions and simple configuration changes are handled entirely locally by the
DHTML code, and he uses a timer to make regular round-trips to the server tocheck on whatthe other players in the game have done. This necessity to ‘poll’back to the server is always regarded as one of the majorlimitations of HTML in
building a genuine multi-usersite, but Andy had simply lived with it and madesomething that appeared to work very well indeed. The confidence of youth, andall that!

Bill Rutiser on eXtreme APL
This time, | can’t resist quoting someclassic Rutiser quotes:

“I wantyouto imaginethe cartoon onthefirst slide”
“Atleast I’m destroying my wife's computer”
“Ts it relevantthat I can’t see anythinghere...”
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“Do not make any decisions about eXtreme Programming based onthis talk —
read Kent's book”
“Nodesign discussion between programmersshould last longer than 15 minutes
without making an experiment”
“Tf you can’tfix it, don’t breakit!”

Bill’s talk was effectively a review of a series of 3 books on “eXtreme
Programming” which are apparently the talk of the programming community at
the moment. I followed his recommendation and have read 2 of the 3 so far ~ they
are excellent little books and express a lot of what APL developers always were
famousfor in the past. I think I should dust off the manuscript for “APL - a
Design Handbook”, retitle it “eXtreme Programming with APL” and retire
gracefully to my mansionin the hills! Seriously - | wrote mostof this stuff in 1982
without realising that it was anything special. Maybe the ‘mainstream’
environments have finally caught up sufficiently close to APL that the same
techniquesare now generally applicable? Should webe worriedor just smug?
Anyway,the author is Kent Beck and the York branch of Borders had all 3 on the
shelves, so I'm sure you can find them. Start with “eXtreme Programming
Explained” andlook out for a decent reviewofall three in the next Vector.

David O’Neill onStats in British Columbia
This was a very enjoyable and entertaining potted history of the demographics
departmentin the province of British Columbia, where about 1/3ofthe staff
(around 30 people) do some APLin the production of demographic trends and
classic GIS summaries.

“The Census data-extraction system - every time we hada census were-wrote
the system!”

Mynotes make sense to me, but it would be much better if David could find the
time to write this up for publication himself, as it has a lot of valuable lessons for
anyonetrying to maintain an APL operationin the face of political ignorance and
the marchof technology.

The Closing Plenary
These get more like religious revival meetings every year! There is no doubt that
the APL2000 community feels itself to be moving forward again, that the internet
paradigm gets more like timesharing as every day goes by, and that APLers
understand how to do timesharing! Suddenly you can build websites that do
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interesting analytical stuff, that run at a decent speed and where you can fix
things when they break. Yes, there is a big learning curve for us all to climb, but
the attendance at Fred Waid’s JavaScript day (see later) was a sign that a fair
numberof us old dogsare actually getting motivated to learn some of the newtricks.
The format was quite neatly stage-managed, with a warm-up from Eric followed
by each developer giving a very brief presentation of what they are working on
today, and what they intend to be in APL+Win Vn4. The Linux interpreter
achieved a 6-space prompt and successfully executed 112 to general acclaim. In
fact we wereall given a copy of this to take home ~ mine is currently taking up a
very small part of the memory card in the digital camera!
The final talk was a 5-minute summary from Bill Rutiser on his work with the
core of the interpreter. I did my best to get verbatim notes here, as this was
probably the most important session of the entire conference:

“The APLinterpreter that we're using today westarted writing in 1982. 1Mbmemory, 20Mb Harddrive, 6 developers using terminals. Some of theassumptions built into the interpreter are no longervalid.
Oneofthe things people have wantedis to run as an in-process server — theinternalarchitecture is not suitable for that.
WhatI have been working onforthe pastyear is a re-factoringof the interpreterso it can run as a COM serverin IE,It’s like re-wiring a 20-yearold officebuilding. The former owner re-organised many times and whatinfrastructurewehadgotlost! Iam slowly rebuilding the infrastructure and when ] am doneitwill be a wonderful thing.
Currently I have APL/360 with nested arrays and text in /out as a COM objectthat can be used as an invisible engine.”

Question: “Will it become the mainline interpreter?”
“Notreally known. I am putting code back into the mainline codebase asconvenient. It's to everybody's advantage to combine them as soonas possible,and the main APL development machine could be based around this COMobject.”
“Please don’t take this as an announcement!”

As an observer, my instinct is to trust Bill on this one, and I think he is beinggiven the time and thinking space to get it right. We should end up with aseriously good array engine for the 21st century, which will not need anotherrewiring for a good many years,if ever.
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Tutorial Day - Fred Waid on JavaScript
As you would expect, this drew a good crowdof serious developers. The message
wassimple - over the next 2 years Microsoft will have completed the remote User
Interface so you can run theentire visible part of your application in the browser.
Theyare getting there on time, this time around - IE5.5 is the crucial update for
developers, and it has been quietly slipped out on cover disks to make sure
enough ofthe users will already have it when the time comes.
Essentially there will be WinForms (which replace the current Windows API) and
WebForms - you will need to code for both if you want to deploy the same
application locally and remotely. The current support for DWI is around 3000 lines
of C code which will obviously need rewriting - and maybe there will be enforced
changes in the APL codethatcalls it. Either way, you should focus on building a
CALCengine and separate the Gui code into oneorthe other.

Q: “Howclose is JScript to JavaScript?”
A: “They are the same thing - the only difference is a lawsuit!”

Java may already have run its course ~ Microsoft are shipping an old JVM with
IE5.5 in an intentional moveto stabilise it. The chance of getting a major Java
project approved is now at the “snowball in hell” level.
Fred noted that Visual InterDevis just a very thin wrapper on DHTML,and that
most of what you need is supplied with Andy Weiss’s BlackJack workspace,
which could save you $100 if you don’t mind doinga little tidying up. However
for the rest of the talk he used InterDev as the most convenient tool to show what
was going on.

 
Fred in expository mode during a break  
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Someuseful analogies helped to make the APL crowd at home.Scripts go in the
<head> section and are your functions and global variables. When the browser
has finished parsing the script, it runs the ‘onload’ event in the <body> section
whichis the same as your LX. Think of the semi-colon as a diamond, butif you
use these at all you must use them everywhere! Localisation is by script, or you
can have globals whichare accessible to all scripts. Yes, there are nested arrays...
var tl = new Array()
t1[0} = 'sl'
t1(i00) =5

But note that []I0 is set at zero, and that all those elements in the middle are
nulls, which is a specific data type that you can test for. Unlike APL, the array
length is automatically extended, and you also have to get used to many things
wethink of as functions as being intrinsic methods of the object:
Alert "length is " + tl.length
length is 101

There is a huge repository of idioms on the internet - just try asking
www.google.com a question like ‘JavaScript + "delete trailing blanks" ’ if you
need a code fragment for your own project. Note thatthere are actually very few
reserved words, because of the redefinition of functions as properties, so it is
quite legal to say:
length = t1.length

The frustrating thing is that there is an immediate execution mode, butit is
regarded aspart of the debugger, so the only wayto getto it is to make your code
blow up! Shades of the APL habit of introducing lines of dominos as the quick
and easy waytostop a function.
Fred talked briefly about the design issue of where you split the application
betweenthe client and the server - OK you putthe enginein the server but where
do you drawtheline? Changing a text field to ALL CAPS on inputclearly goes in
the client (even 3270 did that) and probably numeric verification and other basic
validation, but what about simple arithmetic? Do you work out your tax rates in
the browser - how about the discount options which may depend on a prior
purchase? Probably not! Would you run something like Excel solver in the
browser - not on today’s hardwarewith interpretive JavaScript!
However there is one up-coming technology which makes a very significant
difference here, it is called HTC and it is one of these little invisible changes
which hasslipped in with IE5.5.
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Currently, when you submit a web form, the server mustreplace the entire form
with new content whenit returns it. OK, you can use frames, butin the future we
will be able to have the server send back an HTC page which is an HMTL stream
with nodisplayable components - what's more the arrival ofthis is registered as an
event in the currently loaded JavaScript which can extract values from it.
Suddenly we can have a page which round-trips to the server in the background,
and updates fields in the browser having transmitted only the minimum few
bytes needed for this particular job. This actually pushes the ‘engine-room’
boundary some way back to the server - why codeall this stuff about tax rates
downinto JavaScript (and have a substantial number of bytes of program code
uploaded with the page) when we can makea trivial round-trip with a few dozen
bytes and haveit run in the server by the program wealreadyhave? If the rules
change, wefix it in one place, and if we need to integrate it with our customer
database (which should know whichstate/country the customer is coming from)
we can doit all in one simple in-line operation!
The message is becoming clearer by the day, and the internetis getting to be
much more like the mainframe of old, just substitute your ‘browser’ for the old
3270 terminal and ‘webforms’ for AP124 and things start to make sense again.
Fred went on to show a lot more stuff with XML namespaces and COMobjects
used as embedded display components, but I will stop where my notes stop and
leave him to continue the saga next year when the technology will have advanced
one more notch and a decent fraction of the world population of browsers may
actually be supporting this stuff for real.
 

4"ah,AT   Pate
A gratuitous commercial for the HoJo off International Drive
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A Grid Object for APL+Win
by Eric Lescasse (eric@lescasse.com)

Every APL developer knowsthatit is very difficult to find an application where
using a Grid object of some kind is not required. Amongall the applications I
have been writing for the last 10 years, 1 don’t rememberanyof them notusing a
Grid.
Before APL+Win wasout, we had to write our own Grid in APL+PC or APL+Dos
and though a somewhatdifficult and time-consumingtask, this wasstill feasible.
So, many APL+ users developed their own Grid tools. With Windows, developing
a Grid object becomes a very difficult and arduous task: it proves to be just
impossible for most APL developers.
Dyalog APL has had a Grid object for several years now, but APL+Win wasstill
lacking one. So APL+Win developers have been using third party Grid tools,
starting with the Formula One VBX years ago, and morerecently various ActiveX
Grids such as Formula One from TideStone, Spread from FarPoint, FlexGrid from
VideoSoft, etc.
These ActiveX Grids are fine: they are the tools that Visual Basic and C
application developers frequently use, and I have used several of them with
complete success in various Dyalog APL and APL+Win applications. However
none of them are designed to be usedin an array oriented language like APL and
therefore they are sometimes a bit cumbersome to work with. In the worst case,
you haveto deal with individual cells, not with matrices, and that makes them a
little slow for some operations.
So finally APL2000 has decided to add a new Grid object to APL+Win and to
make it from start to finish an array-aware Grid that is simple to use and very
efficient.
An Alphatest of this Grid object was presented by Patrick Parks at the APL2000
User’s Conference in November in Orlando (USA), and I have had a chanceto be
able to use this Grid object extensively since its early developmentstages in
spring 2000.
Although the APL2000 Conference Manual clearly states “This is an ALPHA TEST
version of the control and should not yet be deployed in your production applications. Allfeatures discussed here are subject to change”, 1 have indeed been usingit in 2 large
applications which are being developed, at my ownrisk.
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A Quick Overview of the APL+Win Grid
First let’s have a lookatit ...

Geend
   (13) (1A)

23) QA)
8.3) BA)(4,3). (4,4)3) 6,4).

62. _, 63). GA)<none> it! 7,3) 7A)

 

Ba Cheek| (8,3) 8A)
8,3) 8A)
(143) (1,4)    G42)052 (54 (88) 

 

 

This shows whatis already available.
* Populating the grid with APL nested arrays
¢ Colors, Borders, Alignments
© Hierarchical multi-line/columns headings
* Formatting
¢ Various data types(text, number, Boolean, date, currency)
* Merge cells
* Cell objects (button, check box, dropdown list, arrows)
* Multiple sheets
¢ Selections
¢ Tracking Window
© Support for locales
* Fixed rows and/or columns
« Formatting patternsfor cells
* Imagesin cell corners
« Support for XML



 
VECTOR Vol.17 No.3
 

The Grid is currently delivered as a single DLL (APLGRID.DLL) and must be
registered before it can be used, with:
Regsvr32 c:\aplwin36\aplgrid.dll

Note that this DLL may beinstalled in any directory on your hard drive, as long
as it is properly registered. The Grid can be used with versions of APL+Win other
than thelatest 3.6.09 (or the 3.7 Beta). I havetried it with success under APL+Win
3.5 and even 3.0.
To uninstall the Grid simply enter:
Regsvr32 .-u c:\aplwin36\aplgrid.dll

provided youhad installed the grid in c:\aplwin36
Note that the APLGRID.DLL uses other Windows system DLLs which must be
present on your machine:

ADVAPI32.DLL
COMCTL32.DLL
GDI32.DLL
KERNEL32.DLL
MFC42.DLL
MSVCRT.DLL
MSVCP60.DLL
OLE32.DLL
OLEAUT32.DLL
OLEPRO32.DLL
RPCRT4.DLL
USER32.DLL

Undera 32-bit Windowsoperating system you shouldfind all these DLLs underyour WindowsSystem directory, except maybe MSVCP60.DLL.

Exploring the Grid
Creating a Grid
Once APLGRID.DLLhas been installed, start APL+Win and you're ready to usethe grid.

Owself+'ff'Qwi'Create' 'Form'('caption' 'The APL+Win Grid')
Owself+'ff.ss'Owi'Create' 'APL.Grid'('where'o 0, 'ff'Owitsize')
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By default the grid appears with 1 page, no rows and no columns.
Evenin its Alpha Test stage, the Grid already has a large numberof properties,
methodsand events hooked in:

p"Owi"'properties' ‘methods’ ‘events’
100 27) 38

70 TELPRIN? (aaalj;ij='x')¢aaa+sQwi'properties'
xActivecell xFixedRows xSelection
xAlign xPontName xSelectioncol
xArrayObjects xFontSize xSelecttonCols
xAutokditStart xPontStyle xSelectionCount
xBorderStyle xFormat xSelectionMode
xCellType xGuidelines xSelectionRow
xCellfypeEx xHeadCols xSelectionRows
xCol xHeadRows xStayInSelection
xColSize xImage xPabWidth
xColorBack xImageFile xText
xColorGrid xImageSize xfrackingWindow
xColorSelBack xLocale xValue
xColorSelText xNumber xValueDigits
xColorText xPage xValueEx
xCols xPageName xValuetype
xConversionErrorValue xPages XXME
xCurrency xRow xXHIChanges
xDate xRowSize XXMEPagexFixedCols xRows xXHLRange

70 TELPRINT(aaal;t]='X')¢aaa+>Dwi'methods'
XxAddSelection XJoin XSetSelection
xEditCancel XMoveTrackingWindow XWhereIs
xEditStart Xredraw
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70 TELPRINT(aaal;1]='X')faaaesDwi'events'
xXCanColsize XCeliMouseLeave XEditStart XRowSized
XCanRowSize XCel IMouseMove xEditVerify XRowSizing
XCelichange XCelilMouseUp XKeyMove XSelectionChange
XCellclick XColSized XPageChanged XViewChange
XCellMouseDown XColSizing XPageChanging
XCellMouseEnter XEditEnd XPageOpen

The syntax for a given property, method or event may be obtained using a
question mark:

Qwi'?Text'
xfext :; property Text

Ref: Variant <~ xYext(Variant Rows, Variant Cols)
Set: xfext(Variant Rows, Variant Cols) <- Variant

Properties and methods
Rowsand columnsare added with the Rows and Cols properties:

Dwi'Rows'100
Owi'Cols'20

It is also possible to add more sheets:
Qwi'Pages'3

Nowlet’s populate the grid with some APL data:
data+3 3p'APL' 15000 36760 'C' 4950 36765 ‘Visual Basic!

16000 36768 'Delphi' 2950 366810
data

APL 15000 36760
c 4950 36765
Visual Basic 16000 36768Delphi 2950 36810

Qwi'fext'1 1 data
Owi'XRedraw'

80

 



 
VECTOR Vol.17 No.3
 

BikeeeLikic  
     

   

Visual Basi 16000
Delphi 2980

 ease LA of
Note that the whole nested array is installed in the Grid with one matrix
operation with the Text property. When the array is contiguous only the starting
row and column is required. You may however specify the row and column
numbers for each row and column of the array. This allows us to do things such
as installing data on alternate lines:

Dwi'fext'(1 3 5 7)(13)data
Owi'XRedraw'

 

 
 

Also notethat the XRedraw operation is necessary to display the data set with the
Text property. The principle is that you may want to makeseveral changesto the
Grid, before you wantto display all of them at once in one XRedraw operation.
This not only reduces any flickering to a minimum but also speeds up things
considerably.
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Example:
Owi'Pext'(t4)(13a)data
Owi'ColorBack'(1 3)(120)(2561192 192 192)
Qwi'ColSize'(1 2 3)(120 60 80)Owi tAlign'(14)(2)2
Owi'XRedraw'!

 

   

 

The APL+Win Grid  A960 36765
16000 36768
2950 36810

|i| xsideMPeaet/ Lel_| »
To add data to another page, be sure the grid has several pages (with the Pagesproperty), shift to another page with the Page property, add the necessary rowsand cohumns, and use the Text property again:

Qwi'Pages'2
Owi'Page'z
Owi' Rows! (1>pdata)
Owi'Cols' (22pdata)
'ff.ss'Qwi'fext'1 1 data
'ff.ss'Qwi' Redraw!

Note that although you installed text in each cell with the Text property, cellcontent may be read as numbers using the Number property:
Odr"O+,Owi'rext'(i4)a36760 36765 36768 3681082 82 82 a2
Odr"O+,Owi' Number! (14)336760 36765 36768 36810323 323 323 323

This is a very useful feature.
Row and column headingsare easily added using negative row and columnnumbers:

82

 



 
VECTOR Vol.17 No.3

wi 'HeadRows'2
Owi'HeadCols'2
Owi'ColSize'(~2 ~1)(60) a note: sizes are expressed in

pixels
QwitJoin'2 “23 4
Owi'Pext'(14)("2 “41)('Array’ ‘Cell’ ''

‘1 C4.S5]upc'Oriented')
Qwi'Join'"2 21 2
Owi'Text'(~2 “4)(13)('Character' ‘Numeric!

tt[.s]ape'Cells')
Dwi'XRedraw'

The following small utility function can help immediately see the result of a
command, without having to type Qwi'XRedraw!':

vss A
C1] Qwi'!XRedraw'

v

Example:
ss QwilJoin'"2 212
ss Qwi'Text'(~2 “1)(i3)}('Character' ‘Numeric!

11,[.5]3pe'Cells')

  
   

 

   

 

 

 

 

 

 
 

   

 

 

- The APL+Wint Geidl
Character Numeric_. = Cells Cells|Cells xt

Oriented [APL ] 16000 36760
Oriented, C 4950 36765

Cell 1iVisual Basic 16000 36768
: Delphi 2960 36810

7 Pa LL] oft  
 

The Join method above merges line, starting at line ~2 and merges 2 columns
starting at column 2 onthis line, hence the “Numeric” heading spanning columns
2and 3.
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Rowsand columns mayof course be restricted to the minimum necessary to holdall the data, and colour can be set for the backgroundofthe grid:
Qwi'Rows'4
Owi'cols's3
Dwi 'ColorGrid'o

Utaeadeee
Character,

j Calis

[rari

AEC]

15000

eranic 4950 36765
isual Basic 16000 36768
elphi 2950 (36810 

 

 

We mayconvert the numbers in column

3

to dates:
ss Owi'Date'(14)3 (Dwi! Number'(1.4)3)

Dates are automatically formatted according to your Windows InternationalSettings unless you specify anotherlocale (see later).
The APL +Win Grid a

Oriented
Oriented|

    

 

         
ss Owi'Rows'10

Nowlet's definecell 5 1 as a Combo Box:
ss QwitCellfype's 1 4
ss Qwi'Text'5 1 '(none)!ss Owi'ValueEx'5

1(' (none)! ,Dtclf, APL" ,Dtcif,'c',Qtcif, VisualBasic',Otclf,'Delphi',Otelf)
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and cell 61 to 9 1 as Check Boxes
ss Qwi'Cellfype'? 1 2 o ss Qwi'ValueEx'6 1'APL'
ss Qwi'Cellfype'7 1 2 o ss QWwi'ValueEx'7 i'C!
ss Dwi'Cellfype'a 1 2 o ss Qwi'ValueEx'8 1'VB!
ss Qwi'Cellfype'9 1 2 0 ss Qwi'ValueEx'9 1'Delphi'
ss Dwi'Align'({6 7 8 9)1 4 a9 note: isLeft Align

and cell 10 1 as a Button:
Qwitcelifype'i1o0 i 4Dwi'ColorBack'10 1(2561192 192 192)
Qwi'fext'10 1'APLt
ss Qwi'Align'10 14 4

         + The APL+Win Grid

4usCenter

* "lolx
note:

 

 

 

 

      
 

 

 

    
Character eric ktCells |Cells| Cells |“Array, [Otiented APL... 6 18000 367605"...Oriented! C 4960 36765Cell Oriented {Visual Basic “16000 36762 -

Oriented, Delphi 2960 36810

j
a Th Paget / 4 rf
 

Note that it would make things even easier to define another small utility called
ee as follows:

vV AtA ce B
A+Dwi(1tB),A,14+B

v
Ci)

andthe last 4 instructions could be written:
ss(<10 t)ee"('CellType'4) ('ColorBack'(25613p192))('Pext!

"APL')('Align'4)

Check boxes could be checked by program with suchinstructions as:
QwitValue'(6 7 8 9)i 1

and unchecked with:
Qwi'Value'(6 7 8 9}1 0
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You may also display images in the Grid using the image property. Images are
specified as a rank 3 cube wherethefirst coordinate represents the placementaxisand the rows and columnsrepresent the rows and cols of the grid. First plane is
TopLEFT,Second is TopRIGHT,Third is BottomLEFT, Fourth is BottomRIGHT.
One use of the Image property is to duplicate the comment symbol from Excel,
but because you have more control over images and placement, they havelots ofother uses,

images+i 2 3 4 o.+ 4x3 2p012345
Owi'Image’ (14) (5 7.9) (3 5) images
Owi'tImageFile' ‘d:\aplwin\grid66.bmp'

    
        

 

 

 

 

itestee
z Cells Cells { 4

Array__| Oriented | APL 18000 36750Oriented | C 4950 36765
Visual Basic 18000-36768d | Delphi 2950 36810. d(none} = 4 2
APL_ c r 2
Bd vB& Delphi ; i

a APL.

 

   x41 +]\Paget / {+ »
One nice feature of the future APL Grid is that it understands “locales”, ie.whatever country youlive in, you'll be able to display numbers anddates in the
local standard formatfor your country.
In orderto see this, let’s create a simple Grid example:

Owi'Rows'100
Qvitcols'20
Joc#10 191027 1030 1031 1033 1034 1035 1036 1039 1040 1043
Dwitvalue'"1(41 2)('Locale' '‘Number' 'Date' ‘Country')
Owitlocale'(110)(2 3)(loc,loc}
Qwitnumber'(110)1 loc
Qwitnumber'(210)2(10 191234.56)
Owitdate'(110)3 36733 © Owi’align’(110)3 2
Owittext'(110)4(10 1p'Catalan' ‘Danish’ ‘German! 'English(US)’ 'Spain'

‘Finland’ 'France' ‘Iceland! ‘Italy! 'Netherlands')
Qwi'xRedraw’
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eiead

: Catalan
123456 26-07-2000 Danish
123456 26.07,2000 |German
1234.56 7/28/2000 English(US)
1234 56 26/07/2000 Spain

_1234.56. 26,7,2000 Finland
1234.56 26/07/2000 France
1234,56 26.7.2000 Iceland
1234 56 26/07/2000 Italy
1234 56° 26-7-2000 Netherlands

 

  

          

Notice how dates are differently formatted dependingon the countries and notice
that European use a comma as the decimal separator while USA usesa dot.
There’s also a Tracking Window feature which automatically displays a window
as your mousecursor enters somecells.
Yl stop here describing the Grid methods and properties. A complete book
would be necessary to describe and show themall in detail, even with the Alpha
Test version of the Grid. At least you've gota flavour of what this object will be.

Events
The Grid already contains 22 events hooked in. Here they are again:

XCanColSize XCelimMouseLeave XEditStart XRowSized
XCanRowSize XCellMouseMove xEditVerify XRowSitzing
XCelichange XCeliMouseUp XKeyMove XSelectionchangeXCeliClick XColSized xPageChanged XViewChange
XCelidouseDown XColSizing XPageChanging
XCeliMouseEnter XEditEnd XPageOpen

The ones which have been put in bold are the ones which fired in the simple
example shown below.
One way to see someof them in action is to define a simple handlerforall of them
at once with an expressionlike:

Qwi(e"(c'on'), “Owitevents'),"c"«'Qwself Qwevent Qwarg'

Then movethe cursorto cell 6 2 and start typing APL, then press Enter, then type
Cin cell 7 2 andpress the down arrow key.
You should see the following flow of events displayed in the APL session:
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ff.ss XCellMouseLeave 5
ff.ss XCellMouseEnter 6
ff.ss XCeliChange 6 27
ff.ss XSelectionChange 6 2
ff.ss XCellMouseDown 6 2 1
ff.ss Focus
f£f£.ss Focus

N
N
N

ff.ss XCeliMouseUp 6 2100
ff.ss XEditStart 0 6 2 394204
ff.ss XEditVerify 65 1 6 2 394204
ff.ss XCellMouseleave 6 20 0
ff.ss XCellMouseEnter 0 0 6 2
ff.ss XEditVerify 80 1 6 2 394204
ff.ss XEditVerify 76 1 6 2 394204
ff.ss XKeyMove 7 2 6 2 13 0
ff.ss XEditEnd 0 6 2 394204 APL
ff,ss XCellChange 7 26 2
ff.ss XSelectionChange 7214114
ff.ss XCeliMouseEnter 6 2
ff.ss XCellMouseEnter 6 2
ff£,ss XEditStart 0 7 2 39420
ff.ss XEditVerify 67 1 7 2 394204
ff.ss XKeyMove 8 27 2 400
ff£.8ss XEditEnd 0 7 2 394204 ¢
ff.ss XCellChange 8 27 2
ff.ss XSelectionChange 8214114
ff.ss XCellMouseLeave 6 2 4
ff.ss XCellMouseEnter 6 1 2

0 0
00
204

6
6

ff.ss Unfocus
Every time an event occurs Owarg provides you with importantinformation youneed to know to properly handle this event, like the currentcell coordinate, the
value of the key pressed, the cell content, etc.

Current State of the Grid
In my opinion,in its current state (Alpha Test) the APL+Win Grid is far frombeing finished. There will probably be quite a number of additional methods,properties and events added and improvements made before APL+Win Release4.0 is out.
Someproperties are incomplete or do not workyet.
Evenlike that, this object is secure enough and we havebeen able to use it withsuccessin 2 different applications, though sometimes we encounter difficulties.
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Hereis a list of the things we have been missing most:
* The modified property which is commonto all APL+Win objects andtells

if the object has been changed, is not yet hooked in: we havehadto write
our own modified property for the Grid

« The APL+Win def property which stores an imageof a form in an APL
variable currently ignores the Grid, so we can’t use it to recreate forms
containing grids

¢ The FontName, FontSize, FontStyle do not yet work and the Grid can only
display one font in one size. Happily this font andsize is fine. Of course this
shouldbe fixed for Release 4.0

* Someproperties like the BorderStyle property are not easy to use and
APL2000 is aware of that

* Probably the most annoying problem is the fact that we have hadto fighta lot
to get the grid display correctly in ourreallife applications. In a complex form
with a Selector and many Pages containing Grid objects, the Grid would not
display at all when opening a Page: we would haveto click where the Grid
should have appeared to makeit display itself, Or the Grid would display
withoutits scroll bars and only display its scroll bars when weclick in it. In
other cases the only way we foundto get the grid displayed correctly was to
change a column width by onepixel and changeit back immediately. The
XRedraw method did not always work the way we expected(i.e. forcing the
Grid to displayitself immediately). The good newsis that we have beenable to
solve ALLof these problems by changing the way we weredisplaying the
grid’s parents or grandparents. Butstill there should be work done to improve
this area, sincein its currentstate it is time consumingto solve these problems.
Of course we knew we were using an AlphaTest version of the Grid and that
these kinds of problems are morethan expected.

e The onEditVerify event fires when pressing alphanumeric keys but does not
fire for some other keyboard keys (usually handled by the onKeyDown
event). This is a serious problem whichis difficult to get around when you
need to react to KeyDownkeyspressed in the Grid. I hope there will be a
solution to trap KeyDown keys some way or anotherin thefinal release.

¢ There is no way to changegridline colors
¢ The horizontal scroll bar does not go away whenall the columns fit within the

visible part of the Grid object. There is no such problem with the vertical scroll
bar.
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Conclusion
Despite theselittle early Alpha Test problems, this APL+Win Grid object is a real
pleasure to use and is already quite secure: in 6 months use, I don’t remember
having crashed APL+Win becauseofit.
There is no doubt for me that the APL+Win Grid will soon become the most
important object most APL+Win developers will use, as soon as Release 4.0 is out.
There are a lot many ways in which one can use a good Grid object and lot of
tricks that can be made with such an object.It can greatly improves GUIinterfaces
andat the sametimegreatly eases the application developmentprocess.
It is extremely useful in almostall applications.
The APL+Win Grid is very promising becauseit has the following qualities:

° Itis completely array oriented and designed for APL-minded people
* Itis extremely fast
¢ Itis very easy to use
* Itis very consistentin its design (it always uses Row and Columnvectors in

the data arguments)
* Itannouncesitself to be very complete
« It seemsto be based ona solid product with a small memory FootPrint and

100% based on MFC
* Itseems very secure
¢ Itcan be called from Javascript, so you can use the same object in a Web based

front end to your APL application
Myonly regret is that such an object has waited so long to find its way within
APL+Win butit just might be worth the wait.
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Hyperbolic Symmetry is a Breeze
by CliffReiter (reiterc@lafayette.edu)

Prologue
During the past couple semesters 1 have enjoyed an occasional practice with
Lafayette’s Ultimate (Frisbee’) Club. An annual club tradition is the creation of a
design thatis hot stamped onto discs that are used for fundraising, practice, and
games. The students create designs that are attractive to college students (since
they need to sell them) and often their designs give interesting insights into
college age values. I have not been involved in designing the club’s discs.
However, I am extremely jealous. 1 wanted to create a design for a disc. Many
people, including me, find hyperbolic designs are quite interesting. Indeed,
Escher was stunned and delighted when he saw some of Coxeter’s hyperbolic
tilings and this led to his beautiful Circle Limit I] woodcut. See[7] or [11] for the
image, [5] for a mathematical discussion of the image, and [11] for discussion of
the symmetry in Escher’s drawings.
This note is the story of a hyperbolic J disc design. We will see that creating
hyperbolic symmetry is a breeze. Basically we construct a polygon, which
happens to be in the shape of a J. We then multiply the polygon by a bunch of
hyperbolic matrices and display the results in a graphics window. Creating
images with hyperbolic symmetry really is that easy. However, the story here is
more interesting. We want to use a two-colour design. Thus we need to separate
“Jevels”. This requires careful order of operations and attention to numeric
precision. Furthermore, the company that does the hot stamping requires the
colours to be separated at least 1/32 of an inch, but hyperbolic tilings get small
and intertwined near the edge. Hence, we used some image processing
techniques to keep the colours apart. Lastly, we wanted to add sometext around
the edge. That was easy using our annular insertion utility AnIns that is
described in [10] and available from [9].

1 Frisbee is a trademark of Wham-o mfg. co. Theofficial disc of the Ultimate Players Association is a
Discraft 175g Sport Disc.
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Hyperbolic Symmetry
There are two convenient models for hyperbolic geometry. These are the Poincare
model in which the hyperbolic plane appears in the unit disk and the Weierstrass
model which is on the surface of the upper half hyperboloid z= y1+x?+y’.
Plotting images in the Poincare modelis easiest, while the symmetries are easiest
to describe in the Weierstrass model. Fortunately, it is easy to convert between
these models. We can convert points in the Weierstrass model to the Poincare
modelby the projection W2P which is given by the following:

1 (xW2P\ y¥ “Hl }l+zlyZz
The inverseis:

2xx 1raw( |=3 2yyy dew y 14x? 47?
It is straightforward to implementthesein J.

W2P=:(}: % >s@{:)"1

W2P 2 _2 30.5 _0.5
PaW=:( J(-.@] %~ #:@L , >:@]) (+/)@e«:) "4
P2W 0.5 _0.5223

In [1] and [8] hyperbolic symmetries are used to create probabilistic iterated
function systems, and our implementation of the symmetriesis similar to the ones
appearing there. However, we will be applying the symmetries to polygons, so
our graphics construction is quite different.
It is known thatthere is a tiling of the hyperbolic plane with p-sided polygons
meeting q at a vertex if and only if (p-2)(q-2) > 4, see [4]. The “edges” of these
tilings are arcs and it looks like the polygons are getting smaller near the edge,
butin the hyperbolic sense, thetilingis legitimate. The symmetries of thetiling
are generated by reflections through the sides. All of them can be described in
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termsof the followingreflections; see [1], [3], or [6] for further description of the
geometry.

¢ The reflection A across one edge of the p-sided polygon;
e Thereflection B across the x-axis; and
© Thereflection C across a line from the origin to a vertex of the polygon.

Thetransformations are represented with matrices A, B, and (acting on the
Weierstrass model) as follows:

 
~cosh(2b) 0 sinh(2b) coo?)

A= 0 1 0 , where b=cosh7! 4 ;
~sinh(2b) 0 cosh(2b) si*)Pp

°Q ° He

It is useful to define two more matrices, S=CB, which gives a counter-clockwise
rotation by 2x/p around the origin, and T=AC, which gives a counter-clockwise
rotation by 2/q arounda vertex of the central polygon ofthe tiling,
These symmetries can be implemented in J. We give p as the left argument and q
as the right argument.

load 'trig'

A=: 4: 0
be.arccosh (cos ipiZy.)Zsin 1pizx.
((-@cosh,0:,sinh),(0:,4:,0:),:-@sinh,O: ,cosh)2*b
)

B=: (1 1 tx2i.3)"_
Cs: 4: 0

(((cos , sin), sin , -@cos),0 0 t"_ ) 2pi%x.)
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mp=: +/ . *

S=: C mp B

T=: A mp C

ABCST=: A,B,C,S,:T
Here weconstruct the matrices associated with p=5 and q=6.

‘a bes t'=: 5 ABCST 6

s
0.309017 _0.951057 0
0.951057 0.309017 0

0 oft

t
1.03262 _3.17809 3.1885
0.951057 _0.309017 0

9.985302 _3.03245 3.34164
There are three classical families of discrete symmetry groups of the hyperbolicplane but weareinterested in the family involving just rotations. It is generatedby S and T. The above matrices s and t are from the case when there are 5-foldand6-fold rotations.

Creating aJ
We think of a J as a tee shaped polygon atop two semicircles. We pick aconvenient scale (where the semicircles are about the origin) and then transformthe J into a polygon in the Poincare disk. We begin by recentering the polygon(subtracting the average of the minimum and the maximum in each coordinate)and then dividing by the maximum norm.

$cj=: [:2 1 0./ 2r200pi * -i. 104101 2
$J=:2 0,2 8,_1 8,_1 10,6 10,6 8,4 8,4 0,(4ecj),|.2%cj210 2

(
T
sftAT<chk6 to
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norm=: +/&,(«:"_)"1
J=: (%>./@:norm) I-"41]1 3
(<./,2>./) J0.581238 _0.813733

0.581238 0.813733
Since we will apply many transformations, we actually want to start with a
smaller version to avoid overlap. We scale the J-polygon by 0.29 and add 0.24 0.23
to each coordinate using the following affine transformation.

Jaf=: 0.29 0 0,0 0.29 0,:0.24 0.23 4
0.29

The next three commands useutilities from script dwin.ijs to plot the polygon aJ.
Thescript is available at [9]. We use dw in to open a graphics window and dpoly
to draw the polygon. ,

load 'fvj2\dwin'
a1 1 4 4 dwin 'T'
000 dpoly J

The result is shown in Figure 1.

  

 

Figure 1. A J-Polygon
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Making Levels
Now we turn to making the hyperbolic transformations we need, taking
increasing care to organize them into “levels”. First, the function clean
multiplies the absolute value times signum (which is zero very near 0). This
makesentries very close to zero equal to zero, reducing roundoff error. Then $1 is
the matrix powers of s; that is, these give the five 5-fold rotations about the origin
(inchiding the identity). Note we speak of the transformations as though they are
in the Poincare disk, even though they are really in three space. Second, $2 is a
rotation aboutthe other point, followed by symmetric rotation around the origin.
It is constructed using mpt which gives a table of all possible matrix products.
This yields 25 transformations (it turns out they are all new, although that is not
obvious). Next, we get $3 by applying the same technique. However,this time we
will get duplicates unless we remove the matrices from the previous levels via
($1,52)-.~ as seen below.

clean=: x * |

mpt=: mp"2 _"_ 2

$Sis: clean s mp4:(i.5) s
§33

$$2=: clean ,/S1 mpt t mpt Si
2533

$$3=: (S1,82)-.~clean,/Si mpt t mpt $2
100 3 3

In our disk design, one hot stamp die will be used for the colour used for levels 1and 3, Hence we open a graphics window (using dwin.ijs again) and plot the
result of applying those transformations to the polygon aJ. We mustbe careful to
switch back andforth between the Poincare and Weierstrass models at the correct
times using W2P and P2W.

wd 'reset;'
WINSHAPE=: 1000 1000

(4.25%1 1 1 1) dwin ‘Levi3'

0 0 0 dpoly W2P S41 mp"2 1"2 _ P2W al
0 0 0 dpoly W2P $3 mp"2 1"2 _ P2W ad
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Can you count that the number of polygonsis correct? If you haven‘t made this
plot yourself, you can peek ahead to Figure 2.
If we are trying to create an image with hyperbolic symmetry, we are essentially
done. You could adda plot of evel 2 (and 4 and 5) and havea very nice image.
This is a good timefor readers who wantto create their own hyperbolic images to
try their hand with polygons of their own choosing and different hyperbolic
symumetries (other than the p=5, q=6 we used).
Next we save the image as a bitmap.

glfile ‘Levi3.bmp'

glsavebmp 1000 1000
For our application, we need registration marks (crossing lines) in each corner for
the printer to use to align the two colours. This was accomplished as follows and
then thefile lev13r.bmp was saved using commands like those above. It contains
the level 1 and 3 polygons andthe registration marks. Thefile created that way is
shown in Figure 2.

+ +
¥D7oa,a <4¥BRST «ELA,

” hyRe ‘gs+ +
Figure 2. Levels 1 and 3 with Registration Marks
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Teorn=: 1.475*(#:7.4){_1 1WAL475 1.175“4.475 1.4754.175 1.1751.175 "1.175
ha=: 0.075*_1 0,:1 0

va=: 1/."1 ha
000 dline corn+"{"1 2 ha
000 dline cornt+"1"1 2 va

Next we continue to two further levels in much the same manner, However, forS4 we additionally use nub ~. to remove duplicate entries at the samelevel. For$5 we need to use both nub and remove with larger tolerance (~. !.1e_14 and -. |. 1e_14) in order to compensate for increased roundoff error.
$S4=: ~.(S$1,52,53)-.~clean,/S1 mpt t mpt $3375 33

$1234=: $1,52,53,S4

$S5=: ~,!.4e14 $1234 -.!.1e_14~clean,/St mpt t mpt S4+1400 3 3
Theresult of plotting levels 2, 4, and 5 is created in a mannerlike that above;however, we useda variant of aJ with fewervertices for level 5 to keep thegtaphics buffer from overflowing. We also addedthe registration marks and thensaved the result as thefile lev245r.bmp.

Image Processing a Gap
If we used the lev13r.bmp and lev245r.bmp imagesto create the actual dies, theresulting images wouldbetoo close together in some places. You can test that byplotting levels 1-5 together. We can handlethis by first “fattening” the polygonsshown in Figure 2 (aiming for somethinglike 1/32 of an inch expansion). We canaccomplish this using minus 3 cut (which is a very handy facility for imageprocessing). Then wecan replace the image from lev245r. bmp by only keeping thepoints that don’t meetthe fattened polygons.It is convenientto changetheimagesto 8 bit graphics and use functions from raster4.ijs (a script for use with [8]available from [9] for the imagefile reading and writing. The details are fairly
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brief, and the impact subtle, but important. Further commentary appears after the
computation below.

load ‘fvj2\raster+'Levi3=: O={."4 readbmp24 'Levi3.bmp'
plevi3=: 1008 1008{._1004 _1004{.Lev13
onein=:1&e.@:,
flevi3=:9 9 onein;._3 plevi3
wb=:255,:0 0 0
(wb; flevi3)writebmps 'flevi3.bmp'
Lev245=:0={."41 readbmp24 'Lev245r.bmp'
die2=:Lev245«-. flevi3
(wb;die2)writebmp8 ‘die2.bmp’

Note the entries of Levi3 are 0 or 1 depending on whether the corresponding
pixel is white or black. The array pLevi3 adds blank padding around the edges.
Figure 3 shows f Levi3 which are the fattened polygons obtained by seeking ones
ina 9 by 9 tessellation of the paddedarray.

Figure 3. Fattened Level 1 and 3
Notice die2 is the parts of levels 2, 4 and 5 that are not part of the fattened
polygons. Wesave the image as an 8-bit image for convenience even though it
only has the white and black palette (wb).

Adding Text
Our last step is to add text along the outer rim in the same colour as levels 1 and
3. First we put the text into a rectangular bitmap.
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wd 'reset;'
WINSHAPE=: 4510 100dwin 'textrect'
glfont ‘"Comic Sans MS" 960 bold’glrgb 000
gltextcoLlor
gltextxy 1 990
text=: ‘Hyperbolic Symmetry is a Breeze with... etc
glshow ''
glfile ‘txtr.bmp'glsavebmp 4510 100

Thatcreates a 4510 by 100 pixel image with the desired text. We putit onto therim of the imagefrom levels 1 and 3 using AnIns from anins.ijs as described in
[10] and shown below.

txtr=: O={."1 readbmp24 'txtr.bmp'levi3r=: 0={."4 readbmp24 'Levi3r.bmp'
diei=: Levi3r (100 1112125) AnIns ipi _ipi txtr(woidiel) writebmp8 'die1.bmp'

A Colour Image
Lastly, the colour image can be created with the following commands. Thepaletteis white (for background), blue (for die 1), green (for die 2) and black (for theregistration marks).

pal=: 255,0 0 255,0 255 0,:0
(pals;die1+2«die2)writebmp8 'hy_fly_di.bmp'

+
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 Figure 4. The Disc Design
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Figure 4 showsthe resulting image. Can you see the separation of die1 from
die2?
The image from Figure 4 can then be transferred onto a flying disc. Figure 5
showsKenIverson at Kiln farm trying out his prototype ofa flying disc with this
image (photo by Jana Michaud).

 
Figure 5. Ken Iverson with a Flying Disc at Kiln Farm
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Working with Existing Ascii Files
Using J Memory Mapping
by Donald B. Pittenger (dbpitt@demlab.com)

This article deals with memory-mapped files using J from the perspective of a
pretty average J programmer whois a bit baffled by the terse J documentation
and more that a little frustrated by the lack of information about ‘what this
memory mapping is really like’. This is my attempt to close the information gap,
albeit from the limited perspective of my own attempts to modify an existing
system to incorporate memory mapping technology.
Documentation on J memory mapping is mostly in the form of twotutorial labs
included with J (the Help indexin J4.04c brings up nothingon memory mapping
if you search on ‘memory’ or ‘mapping’or‘files’). Otherwise, Chris Burke has an
introductory article in Vector 15.4 that offers useful background information. I
urge you to read Burke's article and to print and read the lab MappedFiles, as
mostof the importantinformationthereis not covered here.
The sourcesjust cited mostly deal with files that are created within J;little is said
about pre-existing files other than that they too can be mapped. Since I tend to
work with files created by spreadsheets or that were packaged on CDs by
government agencies such as the U.S, Census Bureau, I was keenly interested in
how memory mapping might makelife easier for me. 1 got some tips via the J
forum atjsoftware.com, but ultimately had to experiment for myself. This article
reports whatI have discoveredso far.

J and Files: Problems Encountered
Even though modern APLs are quite capable of dealing with ‘native’ files, J
somehow feels more comfortable doing so. For that subjective reason and because
scripts can be easily modified using Notepad or a similar simple editor, I've
followed the commonpath of writing more and more of my systems in J.
Aside from large-scale data extraction from CDs, I tend to work with data created
by spreadsheets and saved as *.txt files (tab delimited, with end-of-line
characters). Data from such files can be converted to boxed matrices using the J
utility cLipunfmt. When my systems create new data, these are usually text-
formatted using the utility clipfmt and written to disc as text files. The
advantage of text files is that they can include row and column labels (or even
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more elaborate self-documentation) and therefore are understood by humans.
Further, if imported by a spreadsheet program, data are easily modified and the
results re-saved as a text file. Also, spreadsheets can be used for data entry and
*.txt versions can be saved for later use by J. If there are more convenient
means of data keeping for small or moderate sized data sets, 1 don’t know what
they are.
However, spreadsheet-based files become impractical once they grow beyond a
megabyte or so in size. (I’ve dealt with one such beast of about 20MB, but the
resulting text file nearly broughtJ to its knees, a subject that will be discussed
below.) Here is an example of the sort of file I often deal with. The United States
contains around 3,150 counties or county-equivalents plus 50 states and the
District of Columbia. The sum of those areas, plus the nation itself, comes to
about 3,200. 1 am a demographer and need data for populations by sex and age
group. Typically, ages can be in five-year ranges starting with ages 0-4 and
continuing 5-9, 10-14, etc. up usually to range 85+. This means three data
dimensions— area, sex, and age—that needto beflattened into a two-dimensional
table. ] happen to work with age as the columns andstack sex into two rowsfor
each area. Adding a column of sex totals plus a few columns needed to contain
area names and geographical codes, I wind up with a table of 22 columns and
around 6,400 rows. An Excel file with summation coding, to allow data entry
validation, runs about 1,500KB andthetextfile version 655KB.
Let’s say I have a system written in J that fetches and uses the text file just
described. The character string is read into J and clipunfmt transforms the
string into an array of boxed strings. Let's further say that I wantto extractall the
counties and place them into a rank-three area-sex-age array before getting on
with whatever the system really does with the data. Normally, I'll have the
system strip off the area information columns and remove the duplications
(remember, there are two rows per area—one per sex) so that I can set aside a
boxed index table for use in extracting particular counties from the data array that
is being built. I might also strip off some leading rows containing headerinformation for further use. What's left is a matrix containing only boxedcharacter-based numbers.
Here trouble begins. The characters in those boxes need to become unboxed
numbers.If the matrix was small, you might write vec=. ;".each mat to geta
numerical vector which then could be shaped as desired. Unfortunately, if the
matrix is large, J will churn, your hard drive light will assume a steady green
state, and it will take a bit of frantic work to forestall a system lockup. The
problem is, boxed arrays seem to chew up RAM.One computer I work with is a
300Mhz Compaq with 64MB RAM running under Windows 98 with a LAN in the
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background. Converting a boxed array of 60,000 cells will crash J in that
environment. That’s maybe 500K of data with more than 100 times that amountof
(potential) memory, and it crashes! (One problem with J is that its quirks are not
as well documented as APL’s. Perhaps Roger Hui or some other knowledgeable
Jster would write something for Vector paralleling the APL optimization pieces
that have appeared over the years.)
My solution is a utility that converts the matrix into a vector and then executes
and un-boxes in 10K or 20K box chunks. There are other waysof skinningthis cat,
no doubt, but all this is merely an annoyance. The real problem is when you have
finished the conversion to numerical arrays. It happens that the system I’m
discussing reads in data from seven censuses (1930 through 1990). The pre-1970
data are not complete; many counties have empty boxes and the conversion
creates zeroes where no data exist. The conversion process (in which matrix
chunks are erased the instant they are no longer needed) yields arrays which do
not seem to take up morethan three or four megabytes of RAM.Yetthe result is
that the computer paints Windowsobjects slowly and the hard drive is usually
madly paging memory. Once J has been terminated, these symptoms persist,
though in weakened form. On the computerI describe, the clock will begin to lose
three or four minutes a day. The only cureis a reboot.
The other computerI use has 128MB RAMand runs under Windows NT with no
network, and it doesn’t get as woozy as the 64MB machine. Still, no matter how
much memory is on-board, a comparatively modest amount of boxing and un-
boxing seemslikely to create problems.Is there a solution? Why not try memory
mapping?

Playing with Memory Mapping
As was mentioned above, I didn’t find enough documentation to confidently
plungeinto experimentation: I had to makethe plungewith trepidation. Happily,
it seems thatit is a simple matter and,so far, I’ve broken nothing.
The main thing with pre-existing files (as opposed to the sort of J-created files
demonstrated in the labs) is that you apparently haveto do the headerfile work
on your own;thelab is sketchy on this point. Basically, you need to knowthefile
structure and then create a descriptor table, program to the structure, or both. I
hopeto clarify this below.
First, here are some simple experiments you can try which let you see what
happens when an existing file is mapped.
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Start by fetching the mappedfiles script:
load 'jmf'

You also should have created a small Ascii file to use as the experimentationtarget. It is a good idea to create a table of four or five rows and half a dozencolumns in a spreadsheet and saveit as a tab-delimited or space-delimited orperhaps comma-delimited file. Say it is called test.txt and its path ise:\directory.
To mapthefile, simply type

ICHAR map_jmf_ ‘dat';'c:\directory\test.txt'
where dat is a J variable (or ‘noun’ for those of you whoinsist on using J-speak)that represents the content of the mapped file. JCHAR is a byte-count coversupplied by J; others are JB01, JINT, JFL and JCMPX. Their meanings should beapparent, but you mightfind it interesting to replace JCHAR with one or anotherof them when mappingand theninspectthefirst few items using, say 3{.dat.JCHAR should produce recognizable parts of the table you created; the othersshould yield various numbers whose form is related to the number of bytesspecified by the cover variable used.
To clear the mapping, type

unmapall_jmf_
and you are ready to map or re-mapa file—]J will protest if you try to map acurrently-mappedfile.
Lab Mapped Files indicates that you can give the rank and shape by changing theleft argument of the mapping function. For instance,

(JCHAR;5) map_jmf_ 'dat’;'c:\directory\test. txt!
will put dat into five columns, accordingtothelab. If you try this with yourtestdata, you will probably find that each column is one character wide. I haven'texperimented with this much, so probably this feature is more useful than itseems.
The important thing is that, so long as you know the underlying structure of thefile, you can almost instantaneously access any part ofit using a simple commandsuch as

a=. ((Linecnt*80)+1.80){dat
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where l inecnt is the sequence numberofa line you wantto access, lines happen
to be 80 characters each, and you wantto assign the characters in that line to
variable a. Selecting characters within the line will take a little more elaborate
offset-specification, of course, but the principle is the same.
You can bog the system down or perhapsevencrashit if you try to pass through
the entirefile at once. For example, I did +/dat=TAB on a 600Kfile, causing all of
it to be handled in RAM or virtual-RAM.As a result, interactive work suffered
from slow painting of characters to the session screen (rememberthe joys of Sharp
APL/PC on the original 8088 IBM PC?: that’s how slow J looked). Moral: extract
fairly small chunks ofa file at one time.(‘Fairly small’ can be a hundred kilobytes
or more. It depends on how much RAM you havethat J can use without paging.
Still, smaller is generally better.)
This might look about the same as simply opening a file and reading byte
segments. One difference is that jmf uses calls to the operating system which is
able to do file access in some sort of optimal fashion by bypassing normal data
loading operations. But this goes far beyond my competence: read the references
mentioned in the lab to understand what’s happening behind the memory
mapping curtain. From a program-length standpoint,little is gained because byte
segments have to be specified in both instances. (Remember weare dealing with
character string files here; mapped files created from J can be integer, floating
point, etc., so access can bein terms of, say, the first ten numbers which would be
simpler than extracting characters and then converting.)

How Memory-MappedFiles are Structured
It is interesting to write a small test memory-mappedfile in J, following the
instructions in the lab, and then examinethe file once it has been unmapped. My
early experimentation was with APL+Win, which lets me read files and file
segments as integer, character, floating point, and so forth.(In J, you have to read
the file as character data, then use an appropriate conversion routine for integer,
float, or whatever. Score for APL.)
AJ memory-mappedfile has twoparts: a header and thebalanceof thefile. This
was mentioned above. What the documentation does not tell you is that the
header—presently 284 bytes long—is integer data. The balance of the file is
whatevertype it is. Mixed up in this is whatever junk the file has overwritten;
when inspecting either the header area or the balance area you are likely to see
scraps of HTML codeorother stuff that might confuse you at first. The header
tells you how large it is itself, how large the file balance is (this can be greater
than the numberof bytes populated with data), the numberof bytes per item, the
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total numberof items, the rank of the data and the shapeof the data. There are a
couple of other numbers whose meaning I’m notsure of, but they don’t matter solong as you already knowthedata typefor thefile body.
This means it is theoretically possible to (1) add a J-style header to an existing file
or (2) construct a J-style memory-mappedfile in APL or some other language.Ifcorrectly done(andI've tried the second option, but using J instead of APL), youcan map the constructed file and manipulate it just as if it were a memory-mapped file created using the J tools.
A word of warning: Thefolks at Jsoftware, Inc. do not guarantee that the present(September, 2000) structure of J memory-mappedfiles will remain unchanged.
This means. ‘rolling your own’file headers or other tricks might not work in thefuture. Of course, little in computing is really permanent. Not many years ago,the ] Windowsinterface was drastically changed, and most programs dealing
with event handlers hadto be revised.

Memory Mapping Existing Data Files
Text files pose a memory-mapping problem because delimitedstrings are not thesame length. That is because the whole point of delimitedfiles is to cutfile size byeliminating unneeded blank characters. The only solution is to create some sort ofmappingindex table that specifies the sequential file position of each end-of-linecharacter and each tab (or comma, for CSV files) within each line. I wrote a
program that did this for the census data tables mentioned above, and found thatthe index was roughly a tenth the size of the target file. This explicit indexingwith its requisite custom examination of each file—a task that would haveto berepeated each timethe targetfile was altered in any substantive way—persuadedmethattext files and memory-mapping go together only if alternatives are evenmorecostly or impractical. But it would be practicalif I had to deal with a textfileon a CD-ROM, which by definition is unalterable. Then I could pass the filethrough an indexing program and save the resulting index table with theknowledge thatno further upkeep would be needed.
Fixed-field character-based files seem to be a better fit with memory mapping.Each line— or record —is the samelength, so all you needto read the desired bytesis an index or data dictionary of the field width and perhaps the column subjectplus maybe a rows index. This would be far smaller than the text table indexmentioned above. Furthermore, so long asfield widths are unchanged,there is noneedfor re-indexing thefile after making changes.
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So what I did was write a program converting the text files into fixed-column
files. I had one row perarea, but strung the sex data into a vector of males by age
group followed by females by age group. Each row also started with a short
column containing the area’s geographical identification code. The resulting files
were around 1040KB, up from about 655KB.
A defect of fixed-formatfiles is that J can’t simply read the datainto a spreadsheet
for easy modification. I might be able to modify data from a spreadsheet or word-
processing program, but I would haveto be very careful not to end up with too
few or too manycharactersper line. Operationally, the best strategy is to maintain
the text file and rebuild the fixed-column file each timethe text file is changed.
But this is nearly the sameas the re-indexingof text files noted above except that
the indexfile would be tiny and extraction index specification might run little
faster, (Of course you can use memory mapping to change characters in-place.
This should workfine in a data processing environment. But small numbers of ad
hoc changes are probably moresuited to the spreadsheet option described above.)
The reader should nowseethat selecting an optimal solution for his needs might
require some head scratching or maybe even coin flipping.

Memory Mappingin Action
Considerations of optimization of disc storage and operational hassle aside, how
well does memory-mapping work in practice?
To find out, I rewrote a J script that reads in the census data and calculates
estimatesof intercensal net migration, displaying age-sex-specific net migration
rates on a Windows form, one graph per census interval. The original programs
created arrays containing data for all states and counties and caused noticeable
slowing of screen painting andother signs of memory paging. There wasreally no
alternativeif I used the text files in my database.
The revised system usesfixed-field files, reading in county data for only one state
at a time (a convenient way to organize the data in any case). This drastically
reduced the size of data arrays while eliminating the need to create boxed tables
and then unpack them in the process of creating arrays. The result was a system
that did not have an extended ‘hourglass’ period for initial data assembly and
there were no memory paging after-effects. There were pauses after a different
state was selected, while data were fetched and migration rates calculated, but the
wait wasonly a few seconds ontherelatively slow 300MHz machine. I expect this
process would be nearly imperceptible on a 1GHz computer, except perhaps
when dealing with states with more than 100 counties.
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The verdict? In this test case, the result was much better performance paid for by
the relatively small cost of creating alternative files 60 percent larger than the
original text files.

Conclusion
Memory mapping existing character-based files takes some support work, but
with little planning it can eliminate some nasty J side effects related to working
with largefiles.
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TECHNICAL
CORRESPONDENCE

From: Eugene McDonnell September 2000
Readers of Vector might be interested in being told about the web site of Dr.
Charles Brenner, a long-time and present user of APL, whohasbuilt a profession
as an expert in dnaanalysis. He was recently interviewed by the New York Times
and the story is one of many interesting things available at his web site,
http:/ /www.dna-view.com.
Brenner was the writer of the 1130 APL system in 1967 and the designer and
implementer of APL’s dyadic and monadic transpose, both projects he was
commissioned to do by Larry Breed while he was working at IBM’s Watson
Research Laboratory in Yorktown Heights, NY. Brenner spent six years in
London,earning a living by playing bridge. On returning to California he earned
his Ph. D. in mathematics, in the field of number theory. He also created the
beautiful boolean transpose software for STSC’s APL, and did a number of
contract APL jobs at I. P. Sharp in the 80's, inchiding some work for me in
speeding up the C code I had written for SAX, Sharp’s APL for Unix that was
based on STSC’s Unix APL.
His current work in DNAanalysis uses software written, sold, and maintained by
him in STSC APL.
He has received a lot of publicity recently in helping solve a case involving the
man whocreated and ran the DHL express mail empire, but whoalso sired a
number of children on very young south Pacific women — when he died in a
plane crash these women hopedtheir children would obtain a shareof his estate.
The story of how Brennerironed outall the details of the claimant's kinship with
their father is fascinating.
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At Play With J: Four Cubes Redux
by Eugene McDonnell

A Festschriftfor Kenneth Iverson
on his 80th birthday,
2000 December 17

I recently cleaned outthe chest of drawers in my bedroom, in the course of which
I got rid of many frayed and yellowed handkerchiefs, never-worn T-shirts, paper
thin undergarments, and, muchto my pleasant surprise, I excavated a set of four
coloured cubes, an inch and a quarter to the side, a modern version of a puzzle
dating back at least a century, under various names; the set I had is marketed
under the name Instant Insanity in the United States by Parker Brothers, the
purveyor of many other games, most notably Monopoly. The cubes’ faces are
coloured with one of the four colours blue, green, red, or white, in some mixture.
You are asked to stack the cubes one above the other in such a waythat each side
of the stack contains a face with each of the four colours, in some order.
In 1981 I had written a pamphlet on the puzzle called The Four Cube Problem,
subtitled “a case study in Basic, APL, and functional programming.” In the
pamphleta prize-winning Basic solution and an APL solution written by me were
compared.
The Basic program had 91 non-commentlines, and the APL had nine;the average
length of a Basic line was 31 characters; of the APL line 21 characters; Basic used
18 variables, APL none; Basic had 21 loops, APL none. The Basic program was
written for and executed on the Sorcerer computer, which 1 suspect was fairly
early desktop computer, and soits execution time of 3 minutes and 5 seconds
can’t be fairly compared with the APL program, which took 0.7 seconds to
execute on one of the largest and fastest commercial computers available in 1981,
the Amdahl V8 computer in the I. P. Sharp machine room in Toronto.
The APL solution emphasized the functional programming approach introduced by
John Backus’, employing the direct definition form by K. E. Iverson as a way of
facilitating the definition of functions and their use in exposition. The solution
used one constant function, one dyad, and seven monads.
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The APL solution from my 1981 pamphlet could, I believe, be easily translated
into Dyalog APL:

I:¢ S (Bult1;A])0 S(Bwl2;A})0 S(Bwl3;A])0 G Bul4;X]
X:3 4p 3546 £324 141625
G:2 1 3 Y&(1,pw)pw
B:(Rw)o.='BGRW!
Ri(v/<\ala.shw) twa

As (124) o42X,[114X
O:((itpwita), [21 (((itpa),3pi)*pw)pw
Si (afa/a/wa<\(2]ua) 4
C:'BERW'Tut.xth]

This solution took as argumenta 4 by 6 character matrix representing the cubes,
with the initial letters of the face colours given in the order top, bottom,left, right,
front, and back; the colours were blue, green, red, and white, abbreviated by
“‘bgrw’. The result yielded was a three-dimensional array of shape n, 4, 4, where nis the numberofsolutions for the given set of cubes. A belt in a cube consists of a
circuit of four faces; there are three basic belts in a cube:left, front, right, back;top, left, bottom, right; and top, back, bottom, front. The last cube is taken as thebase of the stack, and only its three basic belts are considered, since rotating orreversing these belts will not provide any essentially different solutions. The face
numbers of the basic belts are given by the constant X. For the other cubes,a totalof 24 belts are considered, obtained by rotation and reversal of the basic belts in
all possible ways. These are given by the function A.
The faces are represented by a boolean vector of length four containing a single 1in the position correspondingto the colour:

Blue: 1000
Green: 0100
Red: oo10
Whites OO0O041

A boolean representation was chosen in order to economize on space. Thisconversion is done by B, and the inverse by C. In the display below you can seethe sizes of the intermediate arrays formed during execution. The largest needsspace for */720 4 4 4 or 46,080 items. That is how many bytes are needed for a
character representation.If bits are substituted, only one-eighth, or 5,760 bytes are
needed. Integers would require four times, or 184,320 bytes: a prohibitive size formany systems ofthat day.
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The developmentof the result, and the shapes of the intermediate arrays are
shown below:

I:C S (Bult;A])O $(Bwl2;A])0 S(Bwl3;4])0 G Bul4;X]<2 4 Ho +2 4 be +24 Wo +3 Bow“16 WU U-> +25 4 Gee 42K 4 Boo +3 4 be

C
O
R
M
I
U
a
N
E
w
n
e

 

Be

Attheright of line 1 the shape of the belts of the bottom cubeis 3 4. In line 2 the
boolean conversion has been made, and the shapeis 3 4 4. In line 3 the function G
has added a dimension oflength 1; this is needed so that each belt from the next
cube can be stacked on eachexisting stack.
Function 0 doesthis stacking; function S$ removes stacks containing duplicate face
colours. This process continues with the remaining cubes, and finally C converts
the boolean vector forms into colour letters.
This brief synopsis is a necessary prelude to the description ofthe J solution.
The function I in APL has this equivalentin J:

i =: (06{) (s@o) (18{) (s@o) (264{) (s@o x) (3&{)
J‘s insert (/) adverb is defined this way in the J dictionary on gerund left
arguments:

m/y inserts successive verbsfromthe gerund m betweenitems of y, extending m
cyclically as required. Thus, +**/4.6 is O+1*24+3*445.

This suggests that i could be rewritten like this:
g =: (s@o)*(s@o)*(s@o x)/

Whereasin both APL’s I function and Js (irrelevant) i function it is necessary to
specify index valuesto select rows of the argument, the gerund form of g, using
J's insert primitive (/) depends on the nature of insertion to go through the rows
of the argumentin the properorder, from the bottom up.
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The remaining functions are detailed as follows:
70213 O08 15 2435

(3 1 4$ ba
Cs ,/ (ft ~. C: a () ,"1 2/7]G24)" f."li Ee fae # Oe (7, 1.1) (3 4b)" {7to] #~ 2: > [z ost Er "2 Cr +/"8 J as fr ~,a

g
o
x
e

o
n
n
n

a

The constant b is used here in order to keep the length of displays within theconfines of the page width. The b’sin functions x and a should bereplaced by the
value of b. Thus there are actually only five functions needed: g, x, 0, a, and s,
and, indeed, g could be replaced byits body, reducing it to only four functions.The function R of the APL version is replaced by the J primitive nub (~.). Thefunctions B and C of the APL solution convert between the character and theboolean list representations used. These are not neededin the J solution becauseitis designedto be generic, permitting any form of representing the cubes. The nineAPLfunctions use 151 tokens. Thefive J functions use 106 tokens.
The function x applies to the bottom row of the argument, and producesthe three
basic belts in the form of 1 by 4 tables. Because it is used with the insert primitive,there is no need to specify the index value 3; this comes about because of thenature of insertion. This is the seed needed to start the building of the candidatepiles. The result of each step is a three-dimensional array of shape m,n,4, where m
is the numberof successful piles so far, initially 3; and n is the heightof each pile,starting at 1, and endingat4.
Theeffect of s@o is to insert the dyad o between two arrays c and d, where ¢ isshape k by 24, where k is at most 24, andat least 1; and d is the result of theprevious step, with shape m,n,4 as described above. Each of the k rows of a isplaced on each of the n by 4 tables, and then these are joined to form a single tableof k times m items. As noted above, the winnowing of the 24 belts selected byfunction a is accomplished by the J nub primitive (~.) within 0, ensuring thatthere are no duplicate solutions.
The result of o is passed on to s. I rather like s; notice the nice way the rankoperator gets used: first rank 3, then rank 2, then rank 1. It uses the phrase] =/ [: ~. , to form the outer productequal of the argument with the nub ofits ravel. This gives a four-dimensional array of k boolean tables, with a table foreach of the rows in each solution. It sums the 3-dimensional arrays, whicheffectively counts the numberof appearances in each column of each colour. Thetables are raveled, and a mask is formed with a 1 for each row which contains noitem greater than 1, and applied to the argument, which gets rid ofall of thecandidate solutions containing duplicate colours, leaving only those which
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remain as candidates for final solutions. Here is a sample of how s works, using
t, containing two 3-high stacks:

$t
234

t
brwg
wwgr
rgbg

brwg
wwor
rbbw

$t0s: t=/~. ,t$to2224
$a
t

1er+/"3 tO

nN
o
r
o
r

R
O
R
,

o
r
e

O
e

$t3sr>./"1 t224
] th=:2>t3o4

This solution can be improved a bit. Suppose | replace the function x with a
similar function y which has the property thatit is executed only if its argument
has shape ,6,. This can be done using J’s function power primitive. Then we
could do without the gerund form altogether. Here is function y:

yer (3 1 ¥$b)G{a2((,6)"_ -: $)
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Now wecan solve the problem with:
{s@o y)/

That'sall thereis to it. } has helpedto give a solution significantly shorter than the
APLsolution.
Now that I had a generic solution, I was able to test it on four different
representations: a single character, a symbol, an integer, and a boxed name.All of
these are scalars. Here are the four representations of the one-solution set of
cubes:

nu310022
322130
33112030141132

ch
wobbrr
wregwb
wwggrb
wbggwr

sy
“white “green ‘blue ‘blue ‘red ‘red
‘white “red ‘red “green ‘white ‘blue
“white ‘white “green ‘green ‘red “blue
“white “blue ‘green ‘green ‘white ‘red

bn
 

white |green blue blue red red
 

white red red green |white blue
 

white white green green white blue
  white blue green |green |white red       
 

Andthe solutions for each:
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(s@o y)/ ch
gbwbrrgw
bergwwbe

(s@o y)/ sy“green ‘blue ‘white ‘blue
‘red “red “green ‘white
“blue ‘green ‘red “green
“white ‘white “blue “red

(s@o y)/ bn

green |blue white blue
red red green white
blue green |red green
white white blue red      
A set of cubes which gives 22 solutionsis:

“white
‘red
‘red

“plue
“blue
“blue

‘red
‘red
‘red

“*pLue ‘white ‘green
‘bLue “green ‘white
“green “green ‘white

“green ‘white “white ‘red “blue ‘red
I measured the time needed to produce solutions for each of these representations
using two different cube sets, one which had only one solution, and one which
had 22 soklutions.
Hereis a tabulation of the times taken using each of the twotest cubes:
 

 

 

 

   
one solution 23 solutions

integer 0.012 0,047
single character 0.010 0,036
symbol 0.012 0.047
boxed name 0.058 0.254   

The table showsthat the symbol datatype is competitive in time with the single
character and integer data types, which is what we hoped would happen.
Symbols are a much moreefficient datatype to work with than are boxed names.
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It also shows, which should notbe a surprise to anyone, that I have on my desk acomputer that is seventy times faster and has much larger memory and diskstorage than did the large roomful of computer and disk packs that had seemed
so very powerful twenty years ago.
 

1 McDonnell, E. E., The Four Cube Problem, APL Press, Palo Alto 1981
2 Backus,John, “Can ProgrammingBe Liberated from the von Neumann Style? A Functional Style anditsAlgebra of Programs”, Commiunicationsofthe ACM 21, 8, August 1978
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Reflexive Data Domains
by Phil Chasiney

email: phil @ amadeus-info.freeserve.co.uk

1. Nested Arrays
11 The idea this time around is to show how the notation defined previously
can be used to describefirst lists, and then nested arrays in general.
If we define a typicalfirst generation APL data space as

SIMPLE « (H*N*N)®(R*N*N)
then, as in K, (A;B;C) being a three elementvector, each of whose elementsis a
simple array, we can make the assertion

(A;B;C) eSIMPLE*3 .
This can be extended, of course, so that lists are elements of the domain
SIMPLE*N, while the domain of rectangular arrays of rectangular arrays is
SIMPLE*N*N.
1.2 This is OK asfar as it goes, but we have defined one depth of nesting only:

DEPTH, = SIMPLE*N*N.
Wecan also construct depth-2 nested arrays from depth-1 nested arrays, or, more
succinctly,

DEPTH2
and, in general,

DEPTHy+1 = DEPTH,*N*N
and so on, and so on, ad infinitum.
Observethat, just as R*N*N included all scalar values from R, so also
the domain ofarrays of arrays defined by SIMPLE*N*N

includes, in particular, SIMPLE*N*0
which reduces to SIMPLE*@
which reduces to SIMPLE

and, by induction, the domain definition at each depth of nesting properly
includesall its predecessors.

DEPTH,*N*N
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1.3 The task now is to find an expression which defines the domain of nested
arrays, in all its generality. Consider the following:

DEPTH, = SIMPLE*N*NDEPTH, = DEPTH,*N*N= (SIMPLE*N*N) *N+NDEPTH; DEPTH*N*N
( (SIMPLE*N*N) *N*N) *N*N

This way lies madness: either we have an infinite number of domain definitions,
or we have a domain definition of infinite length. What wereally need is some
wayof expressing this infinite recursion.
14 Wefirst define a function ENCLOSE,acting on a domain D, such that

ENCLOSE(D) = D*N*N
which can then be used to rewrite the aboveas a recurrencerelation

DEPTH SIMPLEDEPTHn+1 ENCLOSE(DEPTH,) .
This is classic tail recursion, and can equally well be represented by repeated
function application:

DEPTH, = ENCLOSE(ENCLOSE. ..ENCLOSE(SIMPLE)...)
Whatwewant, theset ofall nested arrays, is the closure of SIMPLE, with respect
to the ENCLOSEfunction, and this we can write as

(ENCLOSE*N) SIMPLE.
This may require somejustification. (If you find all this intuitively obvious, then
feel free to skip to the next section — the nextbit is detailed but not difficult.)

no
u

1.5  Aset Dis closed with respect to afunction f , if
forallx, x¢€D implies that f(x) 6D as well.

For example, taking the square of a natural numberwill always give us a natural
number, so we say that “the natural numbers are closed with respect to the
squaring operation”. They are not closed with respect to the square-root
operation, however: 2 is a natural number, but /2 is not.
Obviously, if f(x) eD,then f(f(x))éeD by definition.
And soisf...f (f(f(x)))..).
Instead of using repeated function application, we could write the same thing
using function composition. Using the conventional notation of ( f eg) to denote
the composition of f with g, then f(f(x)) canbe rewrittenas (fof) (x).
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For instance, if f is the squaring function, then the derived function (f of)
raises its argument to the fourth power.
if we denotethesetofall functions by _, then f e_ and (fef)¢(_®_).
1.6 Repeated function composition is frequently written using exponentiation’,
thus:

f(x) = xfl(x) = f(x)
f2(x) = (fof) (x)
F3(x) = (fofef) (x)
fR(x) = (fo... FofeF) (x)

and, following this convention, wecan state that
fe = g
fle _f2 € 8

€ _8_98_

f e€ _*n, etc, etc.
This is starting to look familiar: just as R*N is the set of all finite-length vectors of
real-valued numbers, so _.*N is the set of all finite-length vectors of function
definitions.
To putit another way, _*N is the closure of the set _ under composition and,
in particular, f*N (where f¢_,and so f*N is a subset of _*N) is the closure
of the set { f } under composition. What we want is something slightly different:
an expression for the closure of the set {x} underthe function f.
1.7 If a vector of function definitions is applied to an argument, then
(conceptually) the serial composition of those functions is first constructed, and
the resultant derived functionis then applied to the argument in question.
For example, if COMPO¢_*N , then we know what is meant by COMPO(x) ,
where x is a single argument. (That is, COMPO (x) means(i) the composition of
the functions in COMPO, followed by (ii) the application of the derived function to
x - although, in practice, this would probably be achieved through successive
application of the individual functions. The difference is a matter of pragmatics,
not semantics.)

q) ... and so is repeated function application, as it happens — the notation is used ambiguously
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Wenow adoptthe convention that a set of functions applied to the samesingle
argument producesa set of results.
With that convention, the expression (ENCLOSE*N) SIMPLE denotes the
domain sum of the series obtained by the application of each element of
ENCLOSE*Nto the argument SIMPLE,ie:

 DEPTH) = (ENCLOSE*0)SIMPLE
= SIMPLE

DEPTH, = (ENCLOSE*1)SIMPLE
= ENCLOSE( SIMPLE)

DEPTH, = (ENCLOSE*2)SIMPLE
= (ENCLOSE° ENCLOSE) SIMPLE

DEPTH; = (ENCLOSE*3)SIMPLE
= (ENCLOSE°ENCLOSE* ENCLOSE) SIMPLE

DEPTH, = (ENCLOSE*n) SIMPLE
= (ENCLOSEoCENCLOSEe ... cENCLOSE)SIMPLE

and finally: |
NESTED = (ENCLOSE*N)SIMPLE.

Normally, the notation would imply that we take the domain sum ofall earlier
valuesin the series,

NESTED = >) DEPTH;,
ieN

but we already know that each elementin the series includesall arrays of lesser
depth, so the domain sum ofall items in the series is the same as the last item
generated by the series, so you are free to think of it as

NESTED = [jim DEPTH
no

= [im (ENCLOSE*n) SIMPLE
neo

should that prove more congenial or convenient.

2, Other Approaches
21 Evenafter that mind-numbingdisplay of pedantry,the notation may provea trifle awkwardlater.
The convention that “a set of functions applied to the same single argumentproducesa set of results” implies that we can always distinguish the cases where

124



 
VECTOR Vol.17 No.3
 

this convention applies. Functions are themselves sets, so we are claiming the
ability to recognise a certain type ofset of sets. This may not alwaysbepossible —
when — is an operand, for example — but we can worry aboutthatlater. There
are no difficulties with the syntax defined sofar.
2.2 Secondly, there is the need to name the ENCLOSEfunction.
Bear in mind that the abilify to name an entity and the need to name an entity are
different things. In “Stack Operations”, we commented on the interesting
question of what entities could be given names. The other side of the coin is
equally interesting: whatentities must be given names. Assembler programming,
for instance, can be quite irritating because of the recurrent need to nameall sorts
of transient entities, K, Lisp and Perl allow the definition of anonymous
functions?: APL requires a function definition to be given a name. Lisp and Perl
take their inspiration from the lambda calculus, and so shall we, but without
going into the subject in any depth.
If we examine a simple sample definition, like

ARRAY_OF + AD. (D*N*N)
wefind
i) A, the lambdaitself, introducinga list of the namesof the formal

parameters;
ii) _D,thelist (a very shortlist, in this case) of namesof formal parameters;
iii) the dot, markingthe endof thelist of names;
iv) (D*N*N), the “function body”.
This definition can be assigned, thus:

ARRAY_OF ¢ AD. (D*N*N)
and applied by name,by prefixingit to its actual parameter, thus:

ARRAY_OF R
or applied anonymously, thus:

(AD. (D*N*N)) R.
The result of applying the function is obtained by substituting the actual
parameterfor the formal parameter throughout the function body, thus:

(R*NAN).

2) Postscript, Forth andJoy go further, and dispense with names for formal parameters. Duringits
execution, a function takes the actual values it needs from the run-timestack. Perl does a similar thing, by
takingits actual values from list with a reserved name.
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And that, for the time being,is all there is to it. Fans of one-liners can now rewriteour earlier definition as
NESTED < ((AD.(D*N))*N) (H*N)@(R*N).

2.3 Anotherdevice often used is to name the domain, and include a referenceto that name within its own definition, so that the definition becomes self-referencing, or recursive. Defining the domain of simple arrays in the normalway:
SIMPLE <« (H*N*N)@(C*N*N)

wecould then use that definition in our named definition of nested arrays:
NESTED = SIMPLE ®© (NESTED*N*N) .

Notethat the domain definition for simple arrays could be assigned. The “equals”
sign in the definition of NESTED, however, is more problematic. It is not — itcannot be — assignment, andit is most certainly not the boolean test for equality,but something closer to “equals by definition”, for which we lack a definedsymbol.
24 What we want here is some equivalent to the “self” reference, making it
clear that a domain definition is contemplatingitself, and the obvious candidateis©, the “circle-jot” or “navel” symbol.
We can now write an anonymous, recursive, data domain definition for nestedarrays, as follows:

SIMPLE © (©*N*N)
which can therefore be assigned,thus:

NESTED < SIMPLE®(®*N*N).
25 Problem solved? Not yet. There are problems withleft recursion vs. rightrecursion, very like those encounteredin thelexical phase of compiler writing.
The problem arises from thefact that infinite domains are not representable. Testsof domain membership can, of course, still be evaluated, by rewriting within theinterpreter. An expression like XeH@C, for example, would be converted into(Xelf)v(XeC), which can then be interpreted using built-in tests formembership of the primitive data domains.
Within a compiler, a typical finite state recogniser, proceeding from left to right,can handle right recursion without difficulty. Left recursion, however, will sendthe recogniser into an infinite loop, and mustfirst be removed (before therecogniser is written, usually), using special techniques to convert left recursioninto right recursion.
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Here in APL-land, the other side of the Lookirig Glass, the rewriting system will
be able to handle left recursion without difficulty, but, given an expression like
XeNESTED, it will need to convert the definition of NESTED from right
recursion to left recursion. We can save the machine that difficulty, by
re-arranging our definition, as follows:

NESTED <« (©*N*N)@SIMPLE.
2.6 The universal data domain for a typical 2nd-generation APL, then, could
be written:

EB = (0*N*N)0(C*N*N) ®(H*N*N).
This still suffers from the drawbackthat the “navel” symbolis not well-defined.It
is not difficult to construct a compound expression where the referentis less than
obvious, unless some sort of scope rules are addedtoits definition.

Some Sample Descriptions
31 K

LIST_OF < AD.(D*N)SIMPLE’ < (H*N*y) © (R*N*y)
NESTED < (LIST_OF*N)SIMPLE

K is lean and mean.It recognises only atoms, drawn from the primitive data
domains H and R,andlists, whose elements may be atoms orlists. These lists are
precisely the “vectors” of APL, wherethe term includesall vectors of vectors,etc.
Within the K lexicon, the word “matrix” is applied to lists meeting certain
conditions of “rectilinearity”. K does distinguish homogeneousarrays, andif this
homogeneity is lost (following an indexed assignment, for instance), the array is
automatically converted toa list oflists.
Syntactically, it uses pure parenthesis-and-semicolon notation to definetheselists,
andthereis never any needfor enclose or disclose operations.
3.2 mainframe APL
Ideally, we would hope to find a similar simplicity in the definition of APL.
Somethinglike this, for instance:

ARRAY_OF + AD. (D*N*N)
SIMPLE « ARRAY_OF (H@®R)
NESTED « (ARRAY_OF*N) SIMPLE

3) y is the set(0, 1}, so that (N*y ) contains the emptyset, andall single-elementsets drawn from N,
and (R*N*y) is the set containingall scalars and all vectors drawn from R.
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but there are problems. The simple data space may be variously defined as
SIMPLE « ARRAY_OF (H®R)
SIMPLE « (ARRAY_OF H)®(ARRAY_OF R)
SIMPLE « (ARRAY_OF H)@®(ARRAY_OF C)

but that is not the real problem. The main difficulty is the definition of nested
arrays. Mainframe implementations typically define an enclose function, which
converts an array to a boxed item (of rank 0), and nested arrays can then be built up
from boxed items, The interesting thing is that these boxed items can exist
independently. The following (failed) attemptillustrates the difficulty:

ARRAY_OF <« AD. (D*N*N)
SIMPLE + (ARRAY_OF H)@®(ARRAY_OF R)
ENCLOSE + AA.(A)
BOXED = ENCLOSE(SIMPLE®NESTED)
NESTED = ARRAY_OF (BOXED).

Thelast couple of lines do notdeliver assignable results: we need that “equals by
definition” again, for which westill lack a defined symbol. Also, the BOXED and
NESTED domains are indirectly recursive, which is fine for declaratives, but we
do not have any defined semantics for a declarative environment. The way outis
to compose ARRAY_OF and ENCLOSE , and apply the function thus derived,
allowing unlimited depth of recursion. Finally, we define the domain of boxed
items separately - a necessary step only because boxed items arefirst class objects
within the target language.

ARRAY_OF < AD. (D*N*N)
SIMPLE < (ARRAY_OF H)@(ARRAY_OF R)
ENCLOSE « AA. (A)
NESTED < ((ARRAY_OF°eENCLOSE)*N) SIMPLE
BOXED <« ENCLOSE( SIMPLE®NESTED )

Notice that the definition given for ENCLOSEfails to capture the differences indefinition between the Sharp APL and the AP1.2 implementations.

4. Enclose, Disclose, etc.
4.1 Recall that, fora domain R*J*K, K defines the rank of the array, and J*Kdefines the shape, thus when K=0, and J*K is empty, it is intuitively obvious
(thatis, after sufficiently long exposure to APL conventions, it becomes intuitivelyobvious) that the domain consists of the scalar reals, Similarly, for any other
domain, A, when K=0,the domain A*J*Kis identically equal to A.
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To put it another way, if a non-empty array X is built from elements of the
domain A, then the result of (10) pX must necessarily be an element of A.
Likewise, the result of LIST[I] for integer I. There is no need for a separate
disclose function.
4.2 Going the other way is moretricky, however. The only time an automatic
enclose is triggered is when a semicolonis encountered in the code. A corollary of
this is that the list thus in progress of definition has a minimum of two elements.
Single-elementlists and zero-elementlists are permitted,it is just that there is no
immediate way of defining them — they must be derived.

A separate enclose would be an convenience. The precise syntax is not important
as this stage, but one promising candidate is a § function, monadic and dyadic,
which applies to depth of nesting in a manner analogous to the p function.
Something like 1$SIMPLEto construct a single-elementvector, perhaps.
4.3 Monadic p would (continue to) give the shapeof the array at the top level
of nesting. Analogous to the monadic p , monadic $ could be used to give the
depth of the deepest object. (Such a definition has the nice feature that both
monadic functions are interrogative in mood, while the dyadic definitions are
imperative in mood.)
K provides a # function which gives the length of the topmostlist, followed
recursively by the length ofthelists at the next level - provided theyareall of the
same length. It therefore functions as an indicator of rectangularity, providing
useful information which is not otherwiseeasily obtainable.
44 Other members of the group of “convenient but not indispensable”
functions, monadic head andtail functions could also be defined (co-incidentally,
bringing APLa little closer to Lisp).
For a vector drawn from domain D, the domain of head would be D«(D*N), and
its definition would be

tv <> (10) pV
while the domain of tail would be (D*N)«(D*N), with definition

¥Voo«> ANV.
Note thathead will fail if V is empty, andthatif V is a vector of enclosed items, the
scalarisation process will automatically disclose the first item, after the fashion of
the first function defined in APL2 and Dyalog APL.
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5. Summary
5.1 By consistently following theexisting syntax, and consistently applying oursemantic rules, we have seen how nested arrays can be deemed to be a part of thelanguage, with the minimum impact on the syntax and semantics of 1s-generationAPL.
That this gives us a neat and concise definition of a large and useful domain isdueto in part to the power and eleganceof the syntax for domain definition, andin part to the regularity and consistency of APL data structures.
5.2 Wehaveonly considered thetransient data spaceso far: the persistent dataspace is a little different. This needs to be explored briefly, before we proceedwith the study of how nested arrays can be included within the domain ofexisting primitives.

6. References
61 RD Tennent(1981), Principles ofProgramming Languages, Prentice Hall.
Once again, the idea presented aboveis a very close copy of Tennent’s Chapter3,except that here it has been applied to APL rather than Lisp, and uses(a slightextension of) the notation introduced for simple data domains.
6.2 David Gries (1971), Compiler Construction for Digital Computers, Wiley.
Theparticular problem of direct left recursion in regular grammarsis covered inpp 93-94, and almost all other books on compiler writing, as well. Indirect leftrecursion is more difficult.
6.3 Manfred von Thun

http://wwwlatrobe.edu.aujwww/philosophy/phimotf00syn.htm!
References on most other languagesare easily available, and in any case, are notessential for an understanding of APL domains, but Joy may be less well-knownthan most, so the abovereferenceis given for those open-minded persons wholike to take a different world view occasionally.
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Translate your Dyalog GUIs without
touching MAKE-code

by Kimmo Kekildinen (Kimmo.Kekalainen@pp.htofi)

I have done it sometimes before in somespecial cases: provided a menu-driven
possibility to change language on thefly from English to Finnish and vice versa.
This far, applications have been small autonomous tools with the kindof interface
that you normally start building from scratch.
As a Finn, if you even dream of your applications ending up as products and
being of interest beyond domestic circles, you must either write them in English
from the start, or prepare to support the language of the interface as a user
configurable parameter.
How easyit’s going to be to supportdifferent languages depends very much on
the structure of the application. People like Adrian who wentoff and developed
their own GUIbuilder tool (Causeway) having text labels, button captions and so
on in arrays separated from the code, may find it quite flexible just to provide
some kind of GUI to maintain relevant text strings. Whichever the maintaining
method is, it has to be something that can be given to someone else (mostlikely
not a programmer)familiar with the language to support.
I started using Dyalog APL in Winter ‘92, taking part in the beta test program and
since then I have lived on quite happily still carrying along many programming
habits that date back those early days. Even today, aside from the general
dialogue forms, all the other forms in my applications are created using
MAKE_{MyApp}-like calls, keeping them in a separate layer in the structure of
the application. This convention is well supported by WDesign, which is a fine
tool, although I have used it quite occasionally. Even when I do useit, I always
make final refinements by hand.
Whatto do with MAKE_ whenyou face the need to support different languages?
In this approach all the text strings which appear on the form (exceptfor the items
driven directly from data) are hard-encoded in the APL functions. Am I prepared
to change programming habits, adopt a different way of defining application
structure to get somebetter language support?
What is the source of your productivity? I know a lot of APLers, Finns and
foreigners, many older, a few younger - most having some kind ofinclination to
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ultra-individualism, very anxiousto create their own styles, find their own waysto face logistic challenges. In a world as rich as APL spiced up with Dyalog fancyadditions to the Janguage like namespaces, there are endless possibilities, Dothese discoveries produce a big increase in your productivity? After all, I think itis not so relevant how you do your things - what counts is how consistent you arein your way of doing them.
Well, what to do then with MAKE_ functions that are part of your adoptedstructure?
Version 9 of the Dyalog APL interpreter made it possible to manipulate GUIproperties directly by simple assignment. Thisfelt good and natural, and despitethe fact that it was mainly said to be based on the need to make the syntax closerto the one used in other programming languages, such as Visual Basic, known fortheir perfect supportof third party OLE components, and to prepare for the future-NET development, you were almost tempted to indulge in inadmissible thoughtslike “shouldn’t they have implementedit this way from the very beginning? Thisis APL,after all,”
The new supported syntax makesthe old

'MyForm' Qws 'Caption' 'This is mine'
be reborn as
MyForm.Caption+'This is mine'

certainly more straightforward and less convoluted thanks to the reduction in thenumber of quotes needed. Would this be of help in our translatability problem? Istarted my experimentsby creatinga little toolset that can be run from the root, orthe session namespaceor any other namespace. J prefer to run it from namespaceLng.
The simple idea is to read all the language-dependent text to appear in a formdirectly from an active instance andstoreit in an ASCII file. To test mytool, I tooka form written years ago and certainly not with the purposeof trying out such atool.
To allow the new syntactic constructs, | must make sure that Dwx+1 before I loadthe form.
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MAKE_Tfrm
eryLend EJ

 

Then I ran following function to store all relevant text properties in
ereated form:
‘8. Tfrm’ Lng.LanguageFile_create ‘cs! Tabla\Lng\7frmfin’
and took created file into Notepad andstarted translations and finally
savedit along target languageto file named ‘c:\tabla\Lng\Tfrm_eng’
and ran Lng.LanguageFile_load ‘c:\Tabla\Lng\Tjrmeng’.
You see:  
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Theprinciple on which the tool is basedis thatthe text file with all the strings can
be given to your expert in the target language. The form instanceis still created
with the MAKE_ function andall the GUI strings are substituted at runtime with
the ones read from the ASCII file after the form is created. With the speed of
execution of today’s workstations, nobodynotices any speed delays.
The default language to be used is a system parameter and so are ail the
supported languages. They can be read from an Applini file or from the
Windowsregistry at application start-up.
The language to be used is stored somewhere safe as a global variable or DATA
property: mychoice is to use

USE.a_lang+'fin' a or 'eng' or 'swe'...
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The naming conventions then are quite consistent and clear. Let’s say theapplication root directory is C:\Tabla. Then the place for the text sourcefileswould generally always be .\Lng, If you want it to run independently of theworking directory, you must use the full path. I also associate the file extensionsto the language identifier. The function that associates the file name with aparticular combination of form and language is Form_texts (see functions).
So, to update all the captions, labels and other texts after creating the form, justexecute:

MAKE_Tfrm 0 Lng.LanguageFile_load Form_texts 'Tfrm'
Yes, I am awarethat there is a world of things to consider beside MAKE_ whenyouseriously aim for a language-independentsolution.Still, for me this looks likea promising start and saves mefrom the need to re-invent everything at the sametime. At least this is of great help in solving the problem associated with thestrings hard-encoded in the source code, which I consider the trickiest aspect ofthe general problem. Anyway, I think the best benefit comes from the fact thatyou don’t have to touch existing MAKE-codeatall. To get the effects, just add aline after each MAKE_ call, and magically the form appearsfully translated.
Captions and-contents for general modal dialog forms like OK-, WARN- andsimilar messages which indeed are a relevant part of any application, are mostlikely to be stored into some tables organised by language version withidentifying hooks and read from external files, supposed to be easily editable..Help files are in general already separate from application code and can betranslated using the tools they were created with in thefirst place.
T include the code I use. Make sure to check the comments in the code for therules concerning running the functions under different namespace conditions. Iexpect it to be flexible enough to handle most obvioussituations. If you areinterested in trying this yourself and want to avoid to have to retypeall the code,just contact me (Kimmo.Kekalainen@pp.htv.fi) and ask for a working workspace.

Sample Functions
¥ frm LanguageFile_create file;expfa] a frm = Dyalog gui form

C2] a file = name for ascii file to store text properties(31 a 'Caption' ‘fext' 'Hint' ‘Tip?
Ca] a 'RowTitles' 'Colfitles' ‘Items!(s] a to be loaded by LanguageFile_load fileCe] exp+GetLanguageEkxpressions frm
[71 exp write_file file
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cal

{11
t2]
C3]
tal
(s]
Cel
C7]
(al
{91
[10]
C11]
(12]
13]
C14]
(is)
{16]
(i7]
tia]
{1s}
C20]
[21]
C22]
{23]
C24]
Ces]
C26]
C27]
C28}
{29]

(11
C2]
C3]
C43
(s]
C6]
{7]
8]
C9]
(10)
f11]
(12)
[13]
(a4)
C18]
(161
(173

a Copyright KJK-tieto Oy/Kimmo Kekaéldinen

vy z+GetLanguageExpressions obj;i;obs;ob;props;search;j;
tob;prop;val;add

obs+ObjectChildren obj
obs+obst 31]search+'Caption! 'fext' 'Hint' 'Tip! a these props
search,+'RowTitles' 'Colfitles' 'Items' a of interest

a vector vectors and text matrices (Tip)
a -> 3-delimited simple text vectors
zeOpe!? a empty result
:For i :In ipobs

ob+irabs a one object at time
props+ob OWG'Proplist' a get props
props+(propsesearch)/props a those of interest:If O=pprops a if none:Continue a go next
:EndIf
:For j :In .pprops

prop+joprops a one property at time
val+ob OWG prop a get prop value
tob+ob,'.',prop a join object.property
tIf 2=ppval » if value matrix

val+"14DLTB,val,';'a -> simple ;-segm vec
:Endif
:If 2=(eval a if nested

vale1+sENLIST val,“';' a -> simple;-segm vec
sEndIf
add+tob,'=',val a obj.prop=text value
zez,cadd na add it to result

:EndFor
:EndFor
a Copyright KiK-tieto Oy/Kimmo Kekélainen

v

vy z-ObjectChildren ob;OML;depth
a returns Zz as two-column nested
a matrix(;il=names of children
a matrix(;2]=depth from parent ob=first rowa ob ts parent Dyalog GUI Object or Ose or # or .
z+,ct! o obe,ob a pessimist default
(~(ONC ob)e71 9)p0 a must exist to hope for kids
ze"1+SS2VV' ',O0bj_Child ob a this actually does
o(~(,'#!')atONS'')padepth a if not run in root 0K
+(-t#. 'e2¢0b) padepth
border line case seems to be if
this fn ts run in reot space #
and ob name is given with full #.-path
#, will not be set to children
so, for sake of consistency

+(a/(cob)a"((pob)+"z))padepth a if start alike Ox
(122)+24492 a then first has, next don't
ze(et#,'), "2 a -> change alike

>D
pD

ep
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(1a)
19]
[zo]
C21]
[22]
£23)C24]
{2s]
f26}

(al
2]
(3]
[4]
Cs]
{ej

(11
C2]
(3)
(4)
[s]
[6]
(71
[ai
ta]
(10)
(a1)
(12)
fis]
fan}
Cis]
C16]
(17)
Cis]
f19]
(20]
fai]
{22]
(231C24]
(25]
[26]
(273
Ceal
(29)
(30]
{34]
(323
[33]

a
<

Adepth:
depth++/'.'stz
rTf obm,'.t
sOrIf obs,'#!

(ledepth)++1depth{1]+o
2EndIf
2+z,[i.ildeptha Copyright KIX-tieto Oy/Kimmo Kekdldinen

z+0bj_Child ob;obs;O0HL;t;root
z+ob,' ¢
obs+QWN ob
rIf o<pobs

2+z,0bj_Childobs
sEndIf
ZesENLIST z

{parent }}LanguageFile_load file;matjexp;i;t;ob;txt ;prop;tobfile = ascii-file created by fn LanguageFile_createrunning level is guided by {parent} option. If not givenobject name is taken from file and assumes names arewith full ns path = starting with #. or Ose.
If parent is given, it replaces that in fileso #, or [Ise, -> parent.

if parent is given as empty 't
it defaults ##. which means that objectit supposed to be found one level above
The limitation with this is that if you runIng-utilities under Ose this doestt work.Safest way and most common case to set Parent isparent +'' Ons 't which means calling level as parentso '' Ing.LanguaFile_load 'e:\tmp\CalcBarFrm.eng'('' Ons '") Lng. LanguaFile_load ‘e:\tmp\CalcBarFrm.eng!should work similarly

Materead_file file o +(o=1+pmat)pomatemat TBF'+'mate(~mats.=' ')f¢mat o +(o=itpmat)poFor 1 :In titpmat
expemat({;] © t+expits!
obe(t-i)+exp o txt+DTB t+exp
:If OvONC'parent!

parent+,parent a make sure vector
rIf '#.'e2t0b

ob+2+ob a remove root-path
sEndIf
:If 'Q'=1>0b

ob+a+0b a remove Ose-path
sEndIf
:If O=pparent

Parent+'##) a empty parent means

DP
2P
PP
D
PP

>
P
a
r
o
n
e
on
es
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E34] sEndif a look one level above
Eas] obeparent,'.,',ob a set parent
{36] sEndif
a7] Prop+(t+"14+WHERE ob=',')+ob a get property
[34] tobe(-1+pprop)+ob ns obj without prop
Cas]
[uo] +If o0NC tob a make sure object
C41] Continue a really exists
(x2) +Endif a before settings
[aay
C44) rIf ';etxt a if delimited (';'
[4sj txt+SS2VV';',txt A = > veo vec
f4e] :If props'?tp' a unless Tip
C47] txtettxt a - > char mtx
Cua] sEndif
[4a] sEndIf
{$0] aob,'+txt' a set object property
tsa] a then with Dyalog ver < 9 you could run it
[52] a with expression below, and when stripping of
{53] A ns-spagetti, even down to 6.x
(s%J a ((-1+pprop)}+ob)DWS prop txt
Css] :EndFor
[56] » Copyright KJK-tieto Oy/Kimmo Kekéldinen 2000 -

v
¥ z+Form_texts frm

C1] sIf ‘#,'aatfrm o frm+2ifrm o :EndIf
[2] z+'.\ing\',frm,'.', langtest

v
v zelang_test

C1] a fin / eng
C2] a supported by Gui-utils
[3] :If o-QNC'Ose.a_lang'
[4a] OSE.a_lang+'fin'
Es] sEndif
[ej z+QSE.s_lang

v

Utility code
v vv write_file file;t¢n;0ME;OTRAP

faj a writes vector vector to ascii file
[2] a killing old 1f exists
{3} OuzZ+0
C4] OPRAP+O 'E' teakill'
Cs] Acreate:
(él a if create fails go and kill
C7J file ONCREATE tn+"1+1/0,ONNUMS
C8] DML+3 o vyeevv, “cfirc(2 3]
C9] vv ONAPPEND tn o DNUNTIE tn © +0
[10]
C11] akill:file QNTIE tn+"1+1L/0,0¥NUMS
[12] file QWERASE tn o +acreate

v
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v zeread_file file;tn;OML;0TRAP
(1) a returns ascii-file as char mtx
(2) OTRAP+0 'E' '+aerr'
[3] OuE+o © file ONTIE tn~1+1/0,0NNUMS
taj zeQNREAD tn,82,0NSIZE tn o ONUNTIE tn
{5] 2+Orcl2],z~Ore3)
C6] zeeTasde (OPC(2}=z)az o +0
C7] AerriZ*0 Opt!

v

v Z«DIB S(11 a deletes trailing blancs from[2] a text vector or matrix S[3] #(1=ppS)pav
[4] Ze(~ba\oadS=! ')/5 0 +0[5S] aViZe(d~a\ose" 19/8

v

Vv ZeM TBF C;R;B
[a] avZ+M ToBlancsFrom C -- BY KJK
C2] a blanc rows after char/s C
[3] Repl o¢ Be,v\MeC o M+,M o MEB/tpM]+' ' 0 Z+RpM

v
KimmoKekaldinen
http://www.kjk-tieto.com
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APL Unicode Font - Extended
by Phil Chastney (phil @ amadeus-info.freeserve.co.uk)

A NewRelease
A new version of SimPL.ttf is now available from the Vector website.

What's Changed
The objective remains the same: to provide the full set of APL glyphs, plus
enough characters to display text in all modern European languages, and
anythingelse that lookslike it might be useful. The principal differences from the
earlier versions of the font are those required to bring it in line with Unicode
version 3.0, plus some of the elements of the proposed extensions to Unicode
version 3.2.
First among these is that the APL Quad now has its own codepoint at U+2395,
which makes uniformity of appearance much easier to achievein large font.
The domain names H, N, Z, @ R, € and P are already part of the Unicode
standard (although H and P are not given any semantics), so it seems sensible to
continue to use double-struck characters for domain names. A double-struck zero,
®, is such an obvious choice for the empty domain, thatit has been retained but
movedfrom the “empty set” codepoint (U+2205) to the Private Use Area, whereit
keeps company with 2, D, F, S, U and some other characters whose semantics we
haveyetto define.
The moveis necessary because the Unicode Consortium have mandated(or, more
exactly, appear to be about to mandate) that the empty set shall be represented by
the circle-slash. This is a difficult area for Unicode, whose stated objective is to
concentrate on semantics, not appearance. In practice, mathematic symbology
works the other way, appropriating whatever symbols are available: attaching
semantics to these symbols is a second, separate, stage. Maybe the Unicode
consortium should just define the appearance, and leave therest of us to interpret
them as we choose? (Also, what do they mean by “slash”? Most slashes are
inclined at an angle of about 24°, whereas every “empty set” symbolI have seen
uses a diagonalslash, at an angle of 45°, Andif I think the result looks ugly, and
totally out of sympathy with the surrounding notation, that is best dismissed as
just a prejudiced personal reaction.)
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What's New
Glyphs (somebetter than others) are provided for all the Latin and Latin-based
characters in Unicode 3.0 - that is the whole of Latin 1, Latin Extended A, Latin
Extended B, and Latin Extended Additional. The resultant character set covers not
only the modern European languages, as per our objective, but also covers many
African, North American and Asian languagesas well.

* Bearing in mind thatthis is intended as a programmer'sfont, an attempt has
been madeto better distinguish upper-caseletter “O” from the digit zero, and
lower-caseletter “I” from the digit “1”.

* The double accents used in Vietnameseare not well done, particularly the
circumflex-tilde combination on uppercaseletters. This is the result of a wrong
decision early in the design stage, and backingoutof that mistake is going to
be a long job, so the fontis being released as is, warts andall.

* The presenceofthe long-tailed “r” and the addition of the Tironian Et, mean
that mostrecent renderingsof Irish are now possible, provided you can accept
the “gaelic g” as simply an alternative glyph for the lower-case Latinletter “g”.

* The Latin character set may not yet be complete: I believe proposals for Sami!
arestill outstanding, and these will be includedin the font when they have
been included in the Unicode standard.

* The characters necessary for Romanised Sanskrit and Pin-Yin Chinese are nowall available within Unicode 3.0, and so someofthestuff previously in thePrivate Use Area has been shifted out.
There are a few additional characters in the Greek area - nothing major.
Coverage of Cyrillic is much improved. Coverage of Church Slavonic is in-complete, but (I believe that) all the glyphs currently in non-liturgical use are

1 “Sami”is now the preferred term for Lappish, the languageofthe Laplanders. “Perhaps 30,000
speakers”, accordingto the Dictionary of Languages. The Ethnologuesite at
hup://wwwsilorg/ethnologue/ethnologue.html! lists eight dialects, with a totalof over 40,000 speakers.This should serve as an indicator of how uncertain our knowledge is - this is no Place for dogmatism: thetworeferences do not even agree on howto spell the nameofthe language. Onedialect, Kildin, uses the
Cyrillic script.
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provided, giving 100% coverage of those languages formerly knownas “Soviet
minority languages”, with the exception of Komi2,
Unicode never promised to include pre-composed forms for all accented char-
acters, so that they cannotreally be criticised for most of the omissionslisted? at

http:/ /www.eki.ee/letter/ chardata.cgi?ucode=e000-{8ff
but someof these characters cannot be formed from the existing repertoire of base
characters and non-spacing modifiers, so I have includedthelot. This should give
complete coverage for Tagalog’ and mediaeval Luxemburgish, for those who
needit, If not, let me know what is missing.
The Unicode 3.2 proposals include extended (broken, multi-line) parentheses,
brackets and braces in one of the Mathematical Symbols areas. Their proposals for
multi-line braces look unworkable, so that the characters previously inchided in
SimPL.ttf remain in the Private Use Area. Whether these characters connect
vertically appears to vary from printer to printer (or does it vary from driver to
driver?).

Using the Font
Apart from that unfortunate exception, the font appearsto print OK at 12pt, 24pt
and36 pt, on lasers and inkjets.
Thefont is still based on the Adobe standard of an M-square of 1000 units. This
has caused problems in the past, with early versions of Word 2000, but no

2“Kom is spoken in the Komi republic in north-eastern European Russia along river valleys that drain
into the Barents Sea”. (The Dictionary of Languages, again.) Somewhatsurprisingly, given the distance
betweenthem,their languageis closely related to Sami. The Soviet administration appears io have taken a
liberal view of minority languages that would shame most Western governments.

3 This list is maintained by the Estonian Standards Bureau, and provides language-related information not
available from the Unicodesite.
4 Nowofficially renamed “Pilipino”, Tagalog, with 10,500,000 speakers, is just one of eight major
languagesofthe Philippines, but now appears to be the dominantone.Its Latin renditionis uniquein its
use of double-width diacritical markings ~ something of a problem for those brave souls trying to
implement Unicodetext interpreters. The double-width tie and tilde are provided in SimPL.ttf - laying
out the page is your problem. The Constitution ofthe Philippines providesfor a new, synthetic, language
to be known as Filipino.
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problems have been encountered so far with either Word 2000 or Word 97, even
though Microsoftstill “strongly recommend” an M-square of 2048 units.
By maintaining one version of the font for development, and one for font
generation, it has been possible to produce a font with a better screen display,
which is particularly noticeable in those areas where NT’s screen rendering has
always been a bit off-hand: in Font Preview, CharMap and Insert/Symbol.
(Hintingis still done automatically.)
There are 101 small things to clear up, mostly in the area of Extended Cyrillic. As
these things improve, they will be madeavailable via the Vector website, but new
releases will not be announced, unless something major changes.
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Index to Advertisers
Dyadic Systems Ltd 4
Strand Software 2
Vector Back Numbers 5

All queries regarding advertising in VECTOR should be made to Gill Smith,
at 01439-788385, Email: apl385@compuserve.com.

Submitting Material to Vector
The Vector working group meets towards the end of the month in which Vector
appears; we review material for issue n+1 and discuss themes for issues n+2
onwards. Please send the text of submitted articles (hardcopy with diskette as
appropriate) to the Vector Working Groupvia:

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

Authors wishing to use Word for Windowsshould contact Vector Production for
a copy of the APL2741 TrueType font, and a suitable Winword template. These
may also be downloaded from the Vector website at www.vector.org.uk
Camera-ready artwork (e.g. advertisements) and diskettes of ‘standard’ material
(e.g. sustaining members’ news) should be sent to Vector Production, Brook
House, Gilling East, YORK YO62 4JJ. Please also copy us with all electronically
submitted material so that we have early warning of possible problems.
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Subscribing to Vector
Your Vector subscription includes membership of the British APL Association,
which is open to anyoneinterested in APL or related languages. The membership
year normally runs from ist May to 30th April. The British APL Association is a
special interest groupof the British Computer Society, Reg. Charity No. 292,786
Name:
Address:  
 

 Postcode / Country:
Telephone Number:
Email Address:
 

 

 

Category (pleasetick box) to run from: Ist May 0 August QO NovO FebO
UKprivate membership......
Overseas private membership
Airmail supplement (not needed for Europe)
UK Corporate membership....
Corporate membership overseas £135
Sustaining membership .....sescssssseressseseseecscsseseesesesseeeerseeeees £430
Non-voting UK member(student/OAP/unemployed only) £6
PAYMENT in Sterling or by Visa/Mastercard/JCB only
Payment should be enclosed with membership applications in the form of a UK
Sterling cheque to “The British APL Association”, or you may quote your
Mastercard, Visa or JCB number.

 

  

  

 
 

3 Qo
oo

oo
oc

oe

I authorise you to debit my Visa/Mastercard/JCB account

Number: iii) teers teiis cris Expiry daterc to ]i14
for the membership category indicated above,

 

Data Protection Act:
Q annually, at the prevailingrate, until further notice Theinformation supplied may

one year’'s subscriiption only be stored on computer and |
processed in accordance with
the registration of the British

Signature: Computer Society,    
Send the completed form to:
BAA, c/o Rowena Small, 12 Cambridge Road, Waterbeach, CAMBRIDGE CB5 9NJ, UKFax: +44 (0) 1653 697719
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‘The British APL Association is a Specialist Group of the British Computer Society.It is administered by a Committee
ofofficers who are clected bya postal ballot of Association members prior to the Annual General Mceting. Working
groups are also established in areas such as activity planning and journal production, Offers of assistance and
involvementwith any Association matters are welcomed and should be addressed in the first instance to the Secretary.
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