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Dyalog APL Namespaces let you
™ Organise your workspaceinto self-contained sub-systems
™ Encapsulate functions and variables within GUI objects
» Isolate utilities from your application code
«=» Construct COM/DCOM object hierarchies
«» Support multiple instances in APL web server applications

a
Dyadic Systems Limited, Riverside View, Basing Road, Old Basing, MICROSOFT
Basingstoke, Hants. RG24 7AL, United Kingdom. COMPATIBLE
Tel:+44 1256 811125 Fax:+44 1256 811130 Email: sales@dyadic.com
Microsofl is a registered trademark and Windowsand the Windows Logoare trademarks of Microsoft Corporation

That’s why Dyalog APL/W remains the professional
choice. For further information, contact Dyadic or
your local distributor today.
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Editorial
“You have performed an illegal operation. You are under arrest”

Microsoft™... almost.
A software projectlike a football match, where the programmersaretheplayers,
whynot? Personally I think there are a lot of reasons why the twodisciplines
don’t have a Jot in common,buton the other handthe parallel can betried. Since
we aim atbig targets, let’s think ofa first division game. Onefirst differenceit's
easy to find: no good programmerwill ever even dream of earning anywhere
near an average football player. And forget about Bill Gates, there can be only
one like him and he won't leave his place very easily. Plus he has not been a
programmer for many years now. Another difference is that programmers in
general work like artists, composing another section of their great symphony
every day, while soccer-players... well... just follow a ball and sometimes get to
give it a kick. Is football at least a precise maybe even scientific game? No way.
All they ever dois to throw the ball randomly hoping for some magic to happen
while every minute they count their sweaty pounds accumulating in their bank
accounts. What would be considered pure folly in many other ball sports (like
basketball or volleyball) is simply accepted and sometimes even applauded as
goodplayin football.
In the same way, computer programmers would never do anythingthatsilly.
Ourobjectives are always clear, the strategy to follow, the technology to be used,
nothingis left to the hazard of a moment, everything is planned, the delivery
precisely on time and the customeris always satisfied. We don’t geta lot of fame,
but fame is not always a good thing: imagine the shameof being spotted in a
Seven Eleven shop while we buy our dinner, pre-cooked noodles and chips in a
bag with beer in cans. Our reputation would be destroyed. Sometimes soccer
players are hurt. Since technical directors and projects managers don’t wear
shoes with metal nails and don’t spend hours in the gym, we have nothing to
fear.
Now, what about a comparison between a movie* and a software project? It’s
immediately evident the larger freedom of a programmer not to mention the
possibility of a version 2.0, A director only has one possibility. Have you ever
heard of a movie called “Gone with the Wind version 2.2”? Has your favourite
movie theatre ever shown “Fantasia Service Pack 3”? Would you bé impressed
4 For a different but somewhat analogous point ofview on the same subject, pleasc check the column “Developers
in Love” in Vol,3 No. 4 (April 1999) of the “Microsoft Office and VBA Developer Magazine.” Since the twoarticles were written in parallel, they did not influence each other. Let me quote: “... thinking about this superbly
crafted,eatlconceived film reminded me of how much | admire the work of anyone whoexcels in his or herjosenfield...”
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by a “Casablanca 97”? On the other hand,is the remake of “Sabrina” anywhere
near as good astheoriginal? Did any of youlike “Highlander 2” or “Highlander
3” better than the original “Highlander”? In the world of cinema follow-ups are
usually a disaster. In our wonderful cyberworld, versions onepointzero are
hardly even worth the trouble, if not to get an idea of the future potential of the
product. Our luck lies in the fact that not only are we given more than one
chance to show what wecan do, but in fact we are expected to use those extra
chances. Moreover a director (and the actors) are not allowed any mistakes.
Whenevera bug is foundin one of our creations we can always promise “it will
befixed in the next release”.
Finally, one may ask: what about the Oscarprize? Thatis definitely something a
programmerdoes not normally get. Well, ] am pleased to announcethat a friend
of mine has awarded, during a regular ceremony, the editorials of Vector with
the NERV Oscar, for best production of the year. There you go.

Vector Back Numbers |
Back numbers of Vector are available from:

 

 

 

British APL Association,
c/o Gill Smith,
Brook House, Gilling East,
YORK YO62 4JJ

Price in UK: £10 per complete volume (4 issues);
£12 (overseas); £16 (airmail) including postage.
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Quick Reference Diary 1998-2000
Date Venue Event
May 2st RSS, London AGMand Vendorform - see p.6
August 10-14 1999 Scranton, Penn. APL99
Late July 2000 Berlin APL'00

The APL99 Conference is sponsored by SIGAPL and NYSIGAPL andis now in
cooperation with ACM/SIGPLAN.The scopeof the conference will be extended
to include all array-processing languages including Mathematica, MATLAB,
Array Based Fortran, SISAL and SAC. SIGPLAN members will be able to attend
the conference at memberrates. We are grateful to acknowledge the ArthurJ.
Kania School of Managementat the University of Scranton for providing the
conferencefacilities. ,
An electronic mailinglist for information about APL99 has been set up.
Subscription information is available on the web site

http://www.acm.org/sigapl/apl99.htm
Weare tentatively planning to schedule pre-conference tutorials on Tuesday,
August 10, 1999.

Dates for Future Issues of VECTOR
Vol.16 Vol.16 Vol.16
No.1 No.2 No.3

Copy date 4th June 10th September 4th December
Ad booking 11th June 17th September 11th December
Ad Copy 18th June 24th September 18th December
Distribution July 99 October 99 January 00
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AGM & Vendor Forum - Friday May 21st
The RSS, Errol Street, London

2.00 — 2.15 pm: The British APL Association AGM
Hear about the latest news and meet the new committee. If you have any
complaints about the way the association is being run — come and let your
views be known.

2.15 — 5.00 pm: Vendor Forum
This year we have the two main vendors of APL developmentsystems in the UK
with all their latest news and features:

+ Eric Baelen from APL2000, developers of APL+Win
+ Peter Donnelly from Dyadic Systems, developers of Dyalog APL.

Tea and coffee will be available in the interval.

Venue
THE ROYAL STATISTICAL SOCIETY
12 ErrolStreet
London
EC1Y 8LX

(nearest tube — Barbican, Moorgate) i

Contact
Places may be limited. To guarantee a seat please contact Jon Sandles on 01904-
651063 (leave a message) or e-mail jon_sandles@csi.com. Details are subject to
change — upto date information will be posted on http://www.vector.org.uk
and comp.lang.ap!
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Vector’s APL Nested Arrays Idiom Library
from Ajay Askoolum

In my editorial to 14.3 I hinted that Vector plans to organise issues by themes.
The Journal Working Group has investigated the scope for this initiative and
authorised a call for idioms on nested arrays and delegated the responsibility for
co-ordinating this to me. I need yourhelp.
All the prominent APLinterpreters of today offer nested array primitives. At the
outset, the implementations of the various vendors differed in approach but
today the consensus is to comply with the IBM APL2 standard. The objective of
this project is to compile an idiom library for nested array manipulation which
will be common, mostly,to this standard.
I am asking for your particular contribution to this idiom library, in a format
which includes a note on the purposeof your idiom, a workspace with a function
encapsulating the idiom together with an example ofits use. Ideally, the note
could be in WORD,orif you do not haveit, in WORDPAD or NOTEPAD which
you will haveas these are available onall versions of Windows. Any version of
APLcan be used.
Why would you wantto contributeto this project? Well, I can offer three reasons:

1. Your contribution could be very valuable, share it with the APL community.
Youwill be credited appropriately.

2. There is no APL materialin print which deals with this aspect of APL: the
treatmentof the subjectin the bible of APLis far from adequate for todays
APL.

3. An idiom library of this nature may well engender a commonapproachto
using nested arrays among the APL community.This is to your advantagein
that it creates a commonreference standard.If the idiom libraryis effective
andis adopted, you will recognise coding on sight.

The NESTED APL IDIOM LIBRARYis only possible with your contribution.
Please make it happen.

Contributions may be sent to me via email or by post — contact details are on the
inside back cover.



IT’S SURPRISING
HOW JSOFTWARE

MAKES YOUR DATAJUMP OUT!
J forWindows 95/NT from Iverson Software Inc, or a 32-bit DLL called from a C program.J is
provides everything you need to solve also available on a variety of other
problems quickly. You can build platforms including Windows CE,
complete stand alone Windows Mac, Linux, Solaris and AIX. The
applications, or easily integrate J language is identicalin all versions,
with other programs. For example, and programs not making use of
use J as an ActiveX control for platform-specific features will work
a web page, an OLEserverfor Excel, unchanged onall systems,

Jina Box

Strand Software 19235 Covington Court Shorewood, MN 55331
Tel: (612) 470-7345 Fax: (612) 470-9202

www.jsoftware.com  
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Newsfrom Sustaining Members
APL2000
LEX2000Inc. and its subsidiary APL2000 Announces Company To Be
Acquired By Cognos
LEX2000 Inc. (OTC BB: LXTO), a leading provider of financial management
software, and the parent company of APL2000Inc, today announcedthatit has
agreed to be acquired by COGNOSIncorporated (Nasdaq: COGNF). A definitive
merger agreement has been signed and approved by the LEX2000 Inc. Board of
Directors. The Agreementcalls for payment of approximately US$10 million to
be paid in a combination of cash and Cognosshares and is subject to LEX2000
satisfying certain terms and conditions prior to closing. The offer has been
accepted by principal shareholders of LEX2000 who hold in excess of 75% of
LEX2000 Inc. shares. The offer will be submitted to shareholders for approval.
LEX2000 Inc. designs, develops and markets financial tools and applications.It is
best known forits budgeting, consolidation and managementreporting software.
Its APL2000 Inc subsidiary provides APL based tools upon which those
applications are built.
In addition, SS&C today announced thatits letter of intent relating to the
acquisition of the APL2000 tools business of Princeton, NJ-based APL2000Inc., a
wholly owned subsidiary of LEX2000 Inc., of Atlanta, Georgia, has been
terminated. Ottawa, Ontario-based Cognos(R) recently announcedits acquisition
of LEX2000. “Cognos is a premier company with the depth and expertise to
advance the APL2000 language,” stated Mr. Stone. President of SS&C. “We look
forward to working with Cognos, and with the APL2000 team to continue to add
strategic value to our PTS 2000(TM)clientbase.”
LEX2000 is headquartered in Atlanta with offices in Princeton NJ, Westport CT,
Bethesda MD. Additional information on the company can be found onlineat
http:/ /www.LEX2000.com or by calling (888) 534-7771. Additional information
on APL2000 may be found at http://www.APL2000.com or by sending email to
Sales@apl2000.com.
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Dyadic Systems Ltd
Following the successful launch of Dyalog APL Version 8.2, Dyadicis pleased to
announce the Dyalog APL Internet Software Publishing Initiative (APL/ISPI).
This is a new Dyadic service for publishing applications written in Dyalog APL
onthe Internet.
APL/ISPI is based upon ActiveX technology, provided by Dyalog APL 8.2, that
allows Dyalog APL applications to be packaged as ActiveX controls and
downloaded and runin a web browser. APL/ISPI applications require a copy of
DYALOG.DLLinstalled on the end-user’s computer.
APL/ISPI applications will be hosted by a secure E-Commerce web server
provided and run by Dyadic from their offices in Basingstoke, UK. End-users
will purchase and download applications directly from this site or via linksto it
from other sites. End-users who do not already have DYALOG.DLLinstalled
will receive it automatically as part of the download process. As a fully
authorised Internet Software Publisher, Dyadic is able to deliver applications
that are digitally signed andsafe for scripting.
This service, whichis effectively free for authors, offers Dyalog APL application
developers a route to market and a distribution service for their software
products.It will permit individuals and small companiesto sell APL applications
toa global customer base without the need for expensive advertising, production
and distribution.
By openly publishing high-quality applications written in Dyalog APL, Dyadic
intends to encourage the use of Dyalog APL for commercial applications and to
attract new users to APL.
Dyadic believes thatthis initiative offers a tremendous commercial opportunity
to APL developers. Please contact Dyadic for further details.
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The Vector Product Guide
compiled by Gill Smith

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

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

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

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

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

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

11
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COMPLETE APL SYSTEMS
COMPANY PRODUCT PRICES(£)
Dyadic IBM RS/6000 MD320 14,736

IBM RS/S000 MD320 19,817

18M FIS(6000 MD320 22,656

18M FISjs000 MDS20 37,114

IBM RS/6000 MD590 72,054

IBM RSY6000 MDS40 122,842

Optima (BM Compatible pow

APL INTERPRETERS
COMPANY PRODUCT PRICES(£}
Beauttul Systems Dyalog APL/W for Windows poa

Dyalog APL for Unix poa
‘The Bloomsbury Software CompanyAPLPCVersion $4 250

APL#Win v3.0 1350

Migration to APL+Win 1080
APL+DOS 1250
Migration to APL+DOS 780
APL Link 200
APL Unk Pro 500
APL*PLUSIl for UNIX poa
APL"PLUS VMS poa
APL*PLUS Mainframe poa

Dinosott Oy Dyalog APLIW for Windows poa
Dyalog APLfor Unix poa

DETAILS
APL POWERstation (Grayscale) 27.5 MIPS, 7.4 Mtlops RISCProcessor 8Mb RAM, 120Mb Disk19" 1280x1024 Greyseale Graph Display AIX, OSF Motif, DyalogAPL(1-user)
APL POWERstation (Colour) 27.5 MIPS,7.4 Mflops RISCProcessor 8Mb RAM, 120Mb Oisk46" 4280x1024 Colour Graphics Display AIX, OSF Motit, DyalogAPL (1-user)
Advanced APL POWERstation 27.5 MIPS, 7.4 Mflops RISCProcessor 16Mb RAM, 320MbDisk, 150Mb Tapa16° 1280x1024 Colour Graphics Display AIX, OSF Motif, DyalogAPL (1-user)
APL POWERsystem (B-users)27.5 MIPS, 7.4 Mflops RISCProcessor 16Mb RAM, 320MbDisk, 150Mb Tape CD-ROMDrive, 16 PortsAIX, Byalog APL(2-8 userlicence)
APL POWERisystem (16-users) 34.5 MIPS, 10.9 Mllops RISCProcessor 32Mb RAM, 1.34GbDisk, 2.9Gb Tape CD-ROMDrive, 16 PortsAIX, Dyalog APL (8+ userlicence)
APL POWERsystem (32-users) 41 MIPS,13 Mflops FISCProcessor 64Mb RAM, 1.7GbDisk, 2.3Gb Tapa CD-ROMDrive,2 PortsAIX, Dyalog APL (8+ user licence)
Completa networked or stand-alonesolutions includingconfiguration installation, maintenance and commissioning.

DETAILS
USDistributor of Dyalog APL products from Oyadle,
See Dyadic listing for product details,
Upgrade to version 11 gives free runtime (£120 from any
version)
A. 32-bit Windows-hosted Interpreter that runs underall Windowsplatforms including Windows 95. Note: Upgradefor £350 fromversion1.8 or 2, £920 from version 1.0
trom APL*PLUSJPC APL*PLUS/DOS any version,
from eartter versions of APL*PLUS tl
APL*PLUSI] DOS Is renamed to APL+DOS,
from APL*PLUS/PC
Database Access
APL2000's 2nd generation APLforall major Spare and Rise Unix
workstations.
2nd generation APL for DEC VAX computers undar VMS,
Enhances VS APL with many high perfomance,highproductivity features. For VM/CMS and MVS/fSO offers simpleupgrade trom VS APL.
Finnish distributorof Dyalog API. products,
‘See Dyadic's listing for product detalls,  
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Second generation APLfor DOS,RunsIn 32-bit mode, supportsvery large workspaces. Unique “window-basad" APL.DevelopmentEnvironment and Screen Manager. Requires386/485 based PC or PS/2, at least 2Mb RAM, EGA or VGA,00S 3.3 oF later.
As above, plus object-based GU] developmenttoais, RequiresWindows 3.0 or later.
Second generation APL. for Unix systems. Avallable for Altos,Apollo, Bull, Dec, HP, IBM 6150, IBM RS/S000, Masscamp,Pyramid, NCR, Sun and Unisys machines, and for PCs aridPC/2s running Xenix or AIX. Orace Interface available for IBM,Sunand Xenkx versions,
Macintosh version of I-APL
1SOconforming Interpreter. Supplled only with manual (see“OtherProducts’tor accompanying books).As aboveAs aboveAPL2 for educational or demonstration use, Write, fax or EmailtoAPLProducts; spectty disk size desired.
Product No. §799-PGG, PRPQ Number RJ0411.‘Ordertrom 1-800-IBM-CALL
Product No, 5604-260, Part number 38F1753.
From alt [BM dealers, including MicroAPL
Part No 89G1556,
Part No 89G 1697. Containsall facilities of the Entry Edition plus:OB2 Interface; co-operative processing TCP/IP interlace;toolsfor writing APs; TIMEfacility
Product No. 5639-046, part number 4229558.
Part No. 39L8419 ~ Packager and runtime CDs. One additionalruntimeinstall $200, § additionals $900, 10 $1,500.
Product No, 5648-065.
Product No. 5765-012,
Product No. 5688-228, Full APL2 system for 5/970 and 5/390
Product No. 5888-229, Runtime environment for APL2 packages
APLsystems marketed and supported...
trom: Dyadic, Manuglsties, IBM
under: Windows, OS2 and Unix

Dyadic Dyalog APLfor DOS/388 995

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

IAC/HumanIntertaces
FAPUMac 13

APL Ud 1-APUPC or olonas 8
‘LAPL/BEC Master aLAPL/Archimedes aIBM APL Products TryAPL2 trea
APL2 PC (US Version) $630

APL2 PC (European Version) £348
APL2 for OS/2 Entry Edition $185
APL2 for O8/2 Advanced Edition $650

APL2 for Windows version 1.0 $1600
APL2 Runtime environment $250
APL2 tor Sun Solaris $1500
APL2 for AIX 6000 poa
APL2 Version 2 poa
APL2 Application Envt V2 poa

Insight Systems APL*PLUS/PCG poa
Dyalog APL. poa
APL2 poa

Wverson Software Ine, J on the Wabonline registration ...
J Educational Edition $95
J Standard Edition $295
J Professional $895
Books and accessories {discounts torrag users)
J Dictionary $50
J User Manuat $50
3 Phrasas $50
J Primer $50
Concrete Math $40
Exploring Math $50
J User Conterenca Proceedings $35
Mugs, T-shirts, Mousepads $10 each

2 Austria J poa Distributorfor Austria and Switzerland

13
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Dyalog APL poa
Causeway Products poa
Structural Analysis Software poa

Lescasse Consulting APL+PC poa
APL+Unix poa
APL+DOS poa
APL+Win poa
Oyalog APL/W poa

MasterWork Software Manugistics Products and IS! poa
MicroAPL, APL.68000 Level| 2000

APL.68000 LevelII 2500

APL.68000/X 1500-8000

APL.6B000 Lavet|Mac, ST, Amiga 87
Mac, Amiga 260
APL.68000 LevelIIst 170
Amiga 260
Mac 620
APL'PLUSRel 10 450APL'PLUSIt V4.0 1395

Oasis Dyalog APL poa
APL*PLUS poa
APL.68000 poa
APL2 poa

Optima Dyalog APLW 995
RETime Tracker Oy APL+PG (APL*PLUS/PC) poa

Soliton Associates

Strand Software

APL+*DOS (APL*PLUSII)
APL+Win (APL*PLUS II), APL+Unk
APL+UNIX
APL*PLUS Sharefile
SHARPAPLfor MVS
SHARPAPLfor Unix
Canada

All APL*PLUS Products
Dyadic and ISI products

USA

poa
poa

poa

Distributor
Distributor
Complete packageby IG Zankner&Handel to perform structuralanalysisfengineering calculations. Also sultable for dynamicproblems, e.g. earthquake simulation,
Lescasss Consulting Is the exctusive APL2000 distributorin
France and also
distributes In Switzerland and Belgium. Call tor price quotes.

French distributor for Dyalog
New Zealand distributor
First generation APL with numarous enhancements. Multluserversion (Unix, Mirage, MCS),
Second generation APL. Nested arrays, userdefined operators,selective specification etc. Multi-user version (Unix, Mirage,MCs)
‘Second-generation APL. Nested arrays, uset defined operators,selective specification,etc. Multi-user AIX version with fullOSF/Motif support.
First generation APL. Single user,full windowingInterface,
software floating polnt support.
First generation APL. Singleuser, full windowing Interface,hardware floating point.
‘Secondgeneration APL. Full windowing intertace, softwarefloating point support.
‘Second generation APL. Full windowing interface.Hardware andsoftware floating point support.
‘Secondgeneration APL. Full windowing interface.Hardware andsoftware floating point support.

Dyadic Systems :
Manugistes
MicroAPtLtd
IBM
Fully fladged Windows development environment.
Complete APL+ andStatgraphics product rangeandlinks tovarious 3rd party products.

for IBM MVS mainframes:
for IBM RS/6000 and Sun SPARC

All APL"PLUSproducts including upgrades and educational.

14  
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Dyadic and |SIproducts poa

APL PACKAGES
COMPANY PRODUCT PRICES(£)
ADAPTASoftware =MPS poa

FBS poa
ORP poa

Adaptable Systems FLAIR poa

Adaytum Software Adaytum Planning poa
APL Group(see Eventra}
APL Software\ServicesAPLUtilities poa

Beautiful Systems =ASF_FILE $399

NAT_FILE $289

DBF_FILE $299

SF_READ poa

Ths Bloomsbury Software Company(for VSAPL) Enhancements & Sharefite poa
Compiler poa

{for APL2) ‘Sharefile/AP poa

Causeway CausawayPro tor DyalogiW 400/$800
RainPro Business Graphics 260

NewLoaf tor Dyalog and+Win 400

Cinerea AB ORCHART 260

CODEWORK HELM Poa

Eventa Qualedi $1500-4000
MW, 4XTRA poa

DETAILS
Master Production Scheduling
Forecasting and Budgeting System
Distribution Requirements Planning
Finite loader and interactive rescheduler. Customisable fullfunction scheduling system. (Available outside Australla byspecial arrangement only.)
Full-featured Budgeting and Financia! Planning system formedium to large entarprises.

OOS-based APLsoftware for AWS, SAW, .TRY, . WS, APLConferences,utlities, unlocking (.AWS), and more, Sendrequestfor an email catalog to dick.holt@Juno.com.
Dyalog APLIW auxiliary processorfor access to APL'PLUS/PCAPLcomponenttiles (".ASF).
Dyalog APL/W auxiliary processor which emulatestheAPL*PLUS/PC quad-Nnativefile subsystem for access to theCOSfile system.
Dyalog APLIW auxiliary processorfor efficient block modaaccess to dBASEformatfiles, Designed to getlarge amounts ofdata in andout af BASE.Not sulted for random access to smallamounts of data (it does not handle keys).
Dyalog APL/W functions to read APL*PLUS data objects of anytype or structure from *.SFstyle componentfiles created byAPL*PLUSIl orlil.
Componentfiles, quad-tunctions & nestedarrays for VSAPL.under VMCMS & MVS/TSO
‘The First APL compliar!
STSC's shared access componentfile system for APL2.Comparable to all APLYPLUS file systems: multhuser storage ofAPLZ arrays with efficient disk usage.
‘Causeway application development platform for Dyaiog APL/W,Theultimate graphics toolkit for the APL developer, Adds 3Dcharting capabilty, Web publishing and clipboard support to theshareware product, Charts can be Included In NewLeafreports,Functionally compatible across Oyalog/W and APL+Win.
Frame-based reporting too! with comprehensive table-generationand text-flow support. Cffers multiple master-pagecapabllity,bitmap wrap-around and on-screenpreview with pan and zoom.Fully supported on Dyalog/W and APL+Win (1.8 and above)Organization chart package for 8M APL2/PC.Full & heavilycommented source code Included - free Integration into otherapplications, NB: ASCII output with line-drawing (semi-graphic)characters for boxes.
Decision Support System for top management. Handles largetmultl-dimensionaf tables,data analysis, EIS presantations,generates HTMLand Latex output. Platforms: MS-DOS, LAN,‘Windows 9,1/95/NT. Ideal for APL customisation (APL*PLUSItand Dyalog APL); more than 180 Installed.
Electronic Data Interchangs (EDI) ranstation software for thePC, with strict compliance checking.
Front-end Foreign Exchangedealing / pos keeping
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JAC/Human IntertacesSPARKS:

APL Lid

(BM APL Products:

{NFOSTROY

Insight Systems

JAD Sottware

Lescasse Consulting

Arbitrage poa
Basket poa
Menu-Bar poa

poa
EPIDEMIC poa
COINS poa
FIBONA poa
Educational workspaces 5
AGraphicalStatistical System $250.
(aGSs) $500

$2500
APL*PLUS/Xbase Interface(11/888 Version 2) $198

(DLLVersion 1) $198
IUTILSXP 20-95

Ast 95
Winom 98
S2D,22D,x2Xx poa
SQAPLClient poa
SQAPLServer poa
JAD SMS poa

APL#Win Monthly Training Program$aoo
Advanced Windows Programming ...895
DLL parser for APL $250

Delphi Forms Translator $195
APL#Link Pro poa
SQAPL Pro poa
RainPro poa
NewLeat poa
GraphXand ChartFX poa

Arbitrage modelling
Basket currency modelling
pulldown menu for APL"PLUS/PC
Educational simulationof electric circuit (for Apple Mac.)
Educational simulation of spreading Infection (for Apple Mac}
Educational simulation (KS3)of coin-tossing experiment with,simple stats (for Apple Mac.)
Educationat simulation of Fibonaccl's rabbits (for Apple Mac.)
PC formatdisks with the examples from: Thomson. Espinasse{Kits 1-4), Kromberg, Jizba & FinnAPL. All the examplesto saveyour fingers!
fer DOS, Product Number 5764-009
for Workstations (OS/2,Alx, Solaris}, Product Number 6764-092
far CMS, Product Number 5764-011

Complete packagewritten in C, Comparable with the data, Index& memo files of FoxPro, dBASE, & Clipper. Multi-user supportNo DEMSlicense required.
The sama Ina DLL form! Gives your Windowsappiications all
advantages of DLLs.
Cross-plattorm utillty brary Including simple OS calls (DIR,
COPY, DEL, RENAME)and DATEfunctions. For APL*PLUSII,APL2 and Dyalog APLunder Windows, OS/2 and Unix.
APLSpreadsheetinterface. “Device-Independent” spreadsheetdriver supporting Excel, 123 and Quattro-Pro for Dyalog APL/W
Asynchronous comms package for Dyatog APLW
Advanced APL syntax analysis and conversion packages fromSharp and APL2 to Dyalog, and betweenany two APLs
Intertace from APL*PLUS11, APL2 and Dyalog (Windows, OS/2
or Unix} to most SQL databases over mostnetworks.
Makes APLPLUSIl, APL2 or Dyalog APL(Unix) available asSequeLinkservers, Can bs calted from SQAPLclients or otherapplications such as Excel, G++, Smalltalk, Visual Basic.
Software management system for Dyalog APL. (7.2 or tater)based on hlerarchical databases; includes gu! interface andstand-alone funetlons. Pricing will be per-user. Avallable fall1999,
Download 50+ page document about APL+ programming eachmonth. You also gjat ona of more workspacesfull af re-usableAPLcade and sometimesadditional files or products.
200-page book plus companiondisk on Interfacing APL andDelphi. Contains full coverage of Delphl-2, +Win and Dyalog.
Parse any Visual Basic DLL declarationfile Into a set af quadNA
definitions. Turn constants and structures Into APLvariables.Available tor APL+Win and Dyalog/W.
Designforms with Delphl and tum them automaticallyInto APL.programs which recreate the sama form (+Win and Dyaiog/W).
CDBC interface for APL#Win
ODBC Interface far Dyalog APLAW
Highty customisable 20 and SD publication graphics forAPL#Win and Dyalog APLW
Pagelayout and printing tools for APL+Win and Dyalog
High-quality business graphics for APL*+Win
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Formula One and Dyalog APL $95
tingeAllegro FRESCO Business Graphics poa

API26/PC poa
AP127/PC poa
AP119/PC poa
FACS poa
ISAP poa

RE Time Tracker Qy UIT/W poa
AJGRAPH poa

ECCO PRO with APL poa

NEWT TCP/IP SDK wih APL poa
DB+ poa

Soliton Associates LOGOS poa
MAILBOX poa
VIEWPOINT poa

Warwick University BATS 250
FAB free

Zark APLTutor(PC) $299
APLTutor (MF) $5000
Zark ACE $29
APLAdvanced Techniques.... $59.95.

Communications $200 pe, $500 mf

100-page book + companion disk on haw to use the Formula
‘One VBX with Dyalog APL/W
Fast and easybusiness graphics OLL
GDDMinterface for Dyalog APLIW
ODBC Intertace for Dyalog APLW
TCPIIP interface tor Dyalog APL/W
EMMAAIke interface to DB2 or ODBC databases
MS WindowsDLL for cating Dyalog APL/Wtrom web pages viaMSIntemetInformation Server. Visit www.lingo.com for a demo.
‘Comprehensive high-level Windows User Interface Ilbrary forAPL+Win and ll v 5.1. Comprehensive spreadsheets, replicatedfields, specialfleld types, etc. 16 and 32 bit versions avaliable.
Graphpak-compatible 2D graphics packagefor +Win and +DOS,Includes multl-window suppor, print and metafile support, NoDLLs required.
Leading group and persona! Intormation management systemwith comprehensive customising, Supplied with sampte +Winworkspace to Interface to ECCO databasesvia DDE,
Lead TCP/IP SDKwith Interfaces to all protocols. Supplied on 3CD ROMStogether with a sample +Win workspace.
DatabaseInterface for APL+DOS under Windows. Allowscombining character-based APL applications with ODBC-
compllant databases such as Oracle and SQL-server..
Application DevelopmentEnvironment
Electronic Mall
Report generatorwith Interfaces to DB2 and MVSdata
Menu driven system for time serles analysis and forecastingusing Bayestan Dynamic modelling, Prics Is reduced to £35 for
academic Institutions.
Training programfor the above.
APL computer-based training. Avallable for APL'PLUS PC &
APL*PLUSII. Damodisk $10.
Mainframeversion,
APL continuing education. APLtutor news and hotline phonesupport.
4B8pp. book, (ISBN 0-9819067-07) Including 2-disk set of utiltyfunctions (APL"PLUS PC format),
Move workspacesof files between APL environments.

APL CONSULTANCY AND DEVELOPMENT
COMPANY PRODUCT PRICES(£)
Adlee Consultancy poa
Ajay Askoolum Consultancy poa
Andrews Consultancy poa
APLSolutions ine Consultancy poa

AUSCAN Software Consultancy poa
Bloomsbury Software Consuttancy 300-750+VAT

DETAILS
Development, maintenanca, conversion, migration,documentation, of APL products In all APL. environments
APL+Win development and migration of actuarial, financial,mathematical apptications.
APL, programming and analysis, Yaar-2000 legacy systems,algorithms, tree-processing.
APLsystems design, development, maintenance,documentation, tasting and training, Providing APL solutionssine 1969.
APLsoftware development, taining
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Camacho Consultancy

Ray Cannon Consuttaney
Causeway

Paul Chapman Consuitancy
CODEWORK Consultancy

Dinosott Oy Consultancy
Dyadle Consultancy
Entropy Softwara Consultancy
Evestic AB Consultancy
First DerivativeAnalytics Ud. Consultancy
General Software Consultancy
Godin London Inc Software Development

HM, Consuttancy
Hoekstra Systams Ltd Consultancy
Michael Hughes Consultancy
\AC/Human InterfacesConsultancy

Documentation

Training
INFOSTROY Consultancy
Insight Systems Consultancy

JAD Software Consultancy
Phit Last Consuttancy
Lescasse Consulting Consultancy

Lingo Atlegro Consultancy

Consultancy and Tralning

ploa

poa
poa

250-500

poa

poa
poa
poa

poa
trom 200

poa

poa
poa

Manuals; feasibility reports and estimates; analysis andprogramming; APLand MS Windowsapplications; Sharp,IStAPL, APL'PLUS,APL2/PC and other APLs spoken. Fixed pricesystemsa speciality
APL, C, Assembler, Windows, Graphics: PC and maintrama
On-site training for Causeway, RalnPro and NewLeal,Customisation and enhancement to meet local needs, Codareview and pre-lmplementation check of Causewayapplications.
24-hour programmer: APL, Smalltalk, C; Windows front enddesign a spactallty.
Development, maintenance,migration, documentation of APLapplications, Speciality: infa systems for top executives,intemetapplications,
Speciatised In very large databases.
APLand Unix system design, consultancy, programming andraining.
Company reporting, business graphics, Windows appllcationswith Dyalog APLIW
Excellent track record from 15+ years of APLapplicationsinbanking, insurance, and education sarvicas. All dialects,Platforms and project phasas, SQL expertise.
Analysis, design, prototyping, development & testing of APL(especially financial) applications: Sharp, Dyalog APL.
‘Over 20 years experience with evary version ofAPL, largemaintrame systems and small PC based programmes.
WehaveapplicationsIn the food manufacturingfield,travelagency and airline bookings fleld and In product leasemanagement.
‘System design consultancy, programming, HMW specialize Inbanking and prototyping work.
APLconsultancy, programming, etc. Also UNIX systemadministration
‘Consultantwith 10+ years experience with various APLinterpreters and C,
APLand ergonomics consultancy services.
Online assistanca, product demos & mock-ups, manual writing:forelgr: languagesoftware localization.
Using -APL for courseware & distance teaming materials; MacProgramming in C, APL & HyperCard.
Movingapplications betweenplatforms. ClisnYserverdevelopment. Multilingual user intertacs,
Experts In APL conversions between any combinationof:APL"PLUS, APL2, Dyalog APL and Sharp APL Wearealso
experienced right-sizers, comfortable with networks andrelational databases(that also means when NOTto use SQL)
and ollenyserver developmentin APL, C and Visual Basic.
Systems design and development, project management,technical manuals,financlal and actuarial expertise In APL.
APL consultancy, modelling and programming.
A range of consultants, experts in Windows programming, withAPL+Win and Dyalog APL/W.More than 100 major APLapplications already developed, We all have additfonal expertisein Formula Ona and Delphi.
General APLconsulting, Intemetwebsite development, migrationand downsizing, performance tuning, education and training,
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MackayKinloch Ltd Consultancy from £40/hr
MicroAPL. Consultancy poa
Milinta ine Consultancy poa

Elis Morgan Consultancy 250-500
Oasis Consultancy poa

Object Oriented Ltd Consultancy poa
Optima Consultancy poa

RadSys Technofogies Consultancy poa
RE Time Tracker Oy Consultancy poa
ex Swain Consultancy pox
Rochester Group Consultancy poa
Shepp & Associates Consultancy poa

Snake Island Research IncConsultancy poa

Stand Sofware Consultancy poa

Sykes Systems Inc Consultancy poa
Stephen Wynn Consultancy poa

OTHER PRODUCTS
COMPANY PRODUCT PRICES(£)
Adtea. Employment poa
APL285 Typefaces poa
Bloomsbury Software Tralning poa
‘ComLog Comic-Logger $25.95+p8p
HMw Employment poa
APLLtd Books poa

Design, analysis and programming for banking, Insurance andpensions, financial planning and modelling, corporateperformance andlegal reporting
Technical & applications consultancy.
Design, development, maintenanca,conversion, documentationinal APLs, most APs and somespecific Sharp products(LOGOS,ViewPoint, Retrieve). Experience In multi-user, mutttask systems, databases, Y2K, Windowsprogramming.
BusinessForecasting & APL Systems.
Expertisa In APL systam design, Project management,conversion, migration, tuning; for aif APL versions(10+ years experience)
General APL consulting, code recycling — maintrameto PC,performance tuning.
A range of consultants specialising In all areas ofpharmaceutical, industrial and financial systems with 5-16 yrsaxperienes on both PC and mainframe,
Areas of expertise: financial systems, risk analysis systems,healthcare systems.
APLapplication conversions, APL Windowsinterfaces, APLtoAPI-levelInterfacing to any system under Windows, TCP/IPnetwork and databasa connectivity.
Independentconsultant, 20 years experience. Custom softwaredevelopment & training, PC and/or mainframe,
Specialise in MIS using Sharp APL
APLapplications development and consutting, especially in thetravel industry, especially on small computers. 25 years‘experience in APL programming.
APLinterpreter and compiler enhancements,intrinsic functions,performance consulting, APLparallel compiler APEX is givingVery good initial performance tests with convolution somewhattaster than FORTRAN,
Advice on migrating to and from all flavours of APL andhardware platforms. Ful-screenintertaca Implementation, APLutiliies, benchmarking, efficency analysis, actuarialsoftware,system developmenttools, valuation, pricing and modellingsystems.
Completa APLservices specialising In audit, optimisation andconversion of APL. systems.Excellent design skills. All dlalectsand platforms.17-23 years experience.
Most experlence oftinancial planning, and mathematical areas:operational rasearch, quality control, experimental design.

DETAILS
Contractors and permanent employees
Variants of the APL2741 typeface available to specification.
Contact the companyfor detalts,
APL*PLUSII comic-bookinventory system. Shareware versionavaitable on America OnLine,
Contractors and permanent employeesplaced.
LAPLstocks books written to go with the [-APLInterpreter and
some APLPress books. Fora list wrlte to 11 Auburn Road,Bristol BS6 GLS,ring 0117 973 0036 or email
10061 2.1057 @compuserve.com.
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Casis Tralning
RenalssanceData Systems Booksellers
Soliton Associates MVSLINK

poa Introductory courses in APL
Advanced coursesfordifferent APL versions:

The widest range of APL booksavaliable anywhere. Ses Vectoradvertisements,
poa —_Intertace from Sharp APL(Unix & MVS) to non-APLdata andsoftware in the MVSenvironment,

SSQL poa High-performance DB2Interface for Sharp APL(Unix and MVS).

OVERSEAS ASSOCIATIONS
GROUP LOCATION JOURNAL OTHER SERVICES Ann.Sub.
ACM SIgAPL Intemational APL QuoteQuad Conferences; APL white pages; website $30
APLBay Area USAN. Califomia APLBUG Monthly Meetings (2nd Monday) $20
APL Club Austria Austia Quarterly Meetings 200AS{indiv), 1000AS(corp)
APLClub Germany Germany APL Joumal Seml-annual meetings paso
Ass. Francophone pourla promotion d'APL. Franea LasNouvelles d'APL F950(private) FF2800 (Company)
BACUS Belgium APL.CAM Conferences & Seminars £18 ($30)
Capital PCUG Washington, 0.C. Monitor Monthly meetings, occastonal classes free
Danish SIG Denmark
Dutch APL Assoc. Holland Vector provided —-Min-congress, APL SharaWare Initiative
FinnAPL Helsinki, Finland FinnAPL NewsletterSeminars on APL 100FIM(private), 30(student), 1000 (Co) ‘
Japan APL Assoc Tokyo APL Journal Monthly meetings (4th Sat) 10,000yen to Join
NY SIQAPL New York, USA —_Big Apple APL. Monthly meetings ‘$35/$25(ACM) |
Romejitaly SIG Roma,Italy
RusAPL Moscow, Russia APL Club ‘Seminars and Annual Meeting 100,000R(students 20,000)
SE APi, Users Grp Atianta,Georgla SEAPLNewsletter Quarterly meotings $10
‘SovAPL Obninsk, Russia
SwedAPL Sweden SwedAPL Nytt  Semiannualmeetings, seminars SEK 75
SWAPL Texas, USA SWAPL $18
Swiss APL (SAUG) Bem Part of Qtly SHinfo ‘SF60 (SI) + SF20 (SAUG)
Toronto SIG Toronto, Canada Gimme Arrays! Monthly Meetings, APLskilis database, J SIG, Toronto Toolkit. «$26

ADDRESSES
ORGANISATION CONTACT ADDRESS, TELEPHONE,FAX, EMAILetc.
ACM SigAPL David Siegel ACM,1515 Broadway, 17th Floor, New York, NY 10036, USA (Subs only)
ADAPTASoftware GmbH Michael Baas

Adaptable Systems Lols & Richard Hill
Adaytum Software Dougtas RowleyAdfee Bemard Smoor
Andrews Or Anne D Wilson
APL385 Adrian Smith
APL Bay Area APLBUG Curtis Jones (Sec)

Marienhoshe88, 25451 Quickborn, Germany.Tel: +49 4108 60977
Fax: +49 4106 67863 Email: 101523.1757@compuserve.com
49 First Street, Black Rock 2193, Australia.Tel: +61 3 9589 §678 Fax +61 39589 3220 Email: adsys@ibm.net
13 Great George Street, BRISTOL BS1 SRR,UK. Tel: 0117-921 5585.
Dorpsstraat50, 4128 BZ Lexmond, Netherlands,
Tel +34 347 342 337 Fax +34 347 342 342 Emall: adfee @concepts.nl
12 ThornyHills, Kendal, Cumbria LA9 7AL, UK. Tel: 01539-731205
Brook House,Gilling East, York YOS2 4, UK. Tel: 01439-78835.Emait: 100331.644 @compuserve.com
228 South 45th Street, San Jose, CA 95112-2150, USATel: +1 (408) 292-4060 Email: jonesca@vnetibm.com
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APL Club Austria
APL Club Germany
APLGroup (see Eventra)
APLSoftwara\Services
APLSolutions Inc

Ajay Askoolum

Harald F. Nelson

Dieter Lattermann

Dick Holt
Eric Landau
Alay Askoolum

Association Francophone pour
fa promotion d'APL_
AUSCANSoftware Lid

BACUS.Beauttul Systems,Inc.
Bloomsbury Software

Camacho
Ray Cannon
Causeway Graphicalsystems Lid
Paul Chapman
Cinerea AB
CODEWORK
ComLog Software
CPCUG
Danish User GroupDinosott Oy
Dutch APLAssociation
Dyadic Systems Ltd.
EntropySoftware LtéEventra
Evestc AB
FinnAPL
First Derivative
Analytics Ud,General Software Ltd

Uuxdmita Lemagnen
Richard Procter

Joseph De Kerf
Jim Goff
Peter Day
Anthony Camacho

Adrian Smith

Rolf Komemark

Mauro Guazzo
Jett Pacneau

Lynne Sturtz

Per GjerlavPertti Kalllojar
Berard Smoor (See)
Peter Donnelly
George MacLeodStuart Sawabinl
Olle Evero
Gill Paavola
Ken Chakahwata

NE. Martin

Godin Londonincorporated Gaétan Godin

cfo N-TECH, Siebenbrunnenfeldg. 4-6, A-1050 Wien,Austra.Tel: +43 1 5458063 Fax: +43 1 5458063-17
RheinstraBe 23, D-69190 Walidorf, Germany,
Tel: +49 6227-63469 Compuserve: 100332,1461

3802 N RichmondSt, Suite 274, Arlington, VA 22207 USATel: +4 (703) 528-7624; Fax: +1 (703) 528-7617; Email: dick.holt@juno.org1107 Dale Drive, Sliver Spring, MD 20910-1607 USATel +1 (301) 589-4621 Fax: +4 (301) 589-4618 Emait: elandau@cais.com
42 Hanworth Road, Redhill, Surrey RH1 SHT
Tek 01737-71643 Email: 106173.3347@compuserve.com

174 Boulevard da Charonne, F-75020 Paris, FRANCEEmail: lemagnen@aal.com
PO Box 39, ManstieKi, Ontario LON 1M0 Canada
Tel: +1-705-434-1239 Email: p@interlog.com
Roolnberg 72, B-2570 Duffel, Belgium, Tel: +32 16 31 47 24
308 Old York Road, Sulte 5, Jenkintown, PA 19048, USA.
Tel: +1 (215) 896-2636; Fax: +1 (215) 686-4888.Bloomsbury House,74-77 Great Russell St, London WC1B 3DA,UK.Tel: 0171-436 9481 Fax: 0171-496 0524Emait: pd @ bloomsbury-software.co.uk11 Auburn Road, Rediand, Bristol BSG GLS,UK. Tel: 0117-973 0036.erpalt: 100612.1057 @compuserve.com21 WoodbridgeRa, Blackwater, Camberley, Surrey GU17 OBS, UK.Tel: 01252-874697 Emall: 100430.740 @compuserve.comThe Maltings, Castlegate, MALTON,North Yorks YOt7 7DP, UK.Tel: 01659-696760 Fax: 01653-69719Email: causeway@compuserve.com
518 Lambs Conduit Street, London WC1N SNB, UK.
Tel: 0171-404 5401, Compuserve: 100343,3210
Box 61, S-193 00 Sigtuna, Sweden.
Tel/Fax: +46 859 255 421 Email rolt@cinerea.se
Carse Cairoli 32, 10123 Torino,Italy.Tel: +39 11 885168 Fax: +39 11 812 2652 Email: codeworkGinrate.ft
18728 Bloomfield Road, Olney, MD 20832 USA
Tel: +4 (301) 260-1435 Email: jett@soltmed.com
Capital PC User Group, 51 MonroeStreet, Suite PE-2, Rockville,
Maryland 20850-2421, USA. Tel: #1 (301) 762-9372 Fax: (301) 762-9375.
Emall: gjertov@ lbm.net
L6nnrotinkatu 21C, 00120 Helsinki, FINLAND.Tel: +368 9 70028820 Fax: +358 9 70028824 Emall: dinosoft@dinosaftl
Postbus 1341, 3430BH Nleuwegein, Netherlands.Tel: +31 347 342 337 Fax: +31 347 342 342
Riverside View, Basing Road, Old Basing, Basingstoke,Hants RG24 OAL, UK, Tel: 01256-811425 Fax; 01256-811130
37 NewhouseRd, Bovingdon, Herts, HP3 OE, UK, Tel: 01442-834015
Meritt Crossing, 440 Wheelers Farms Road,Milford, CT 06460, USA,
Tet: +4 (203) 882-9989. Fax: +1 (203) 882-9948Email: ssawabini@eventra.com; eshaw@eventra.com
Bertellusvagen12A, S-146 38 Tullinge, SwedenTel&Fex: +46 778 4410 Email: olle.evero@mallbox.swipnet.se
‘Suomen APL-Yhdistys RY, FinnAPL FF, PL 1005, 00101 Helsink! 10,Finland Email: olllpaavola@pyt.fi
114 Lemstord Lane, Welwyn Garden Clty, Herts AL8 6YP, UK
‘Te¥Fax: 01707-339620. Email: KenChakahwata@compuserve.com
ttia Wester House, Westernill Road, LINTON, Kent ME17 48STel: 01622 749928 Fax 01622 749365E-mail: martin@gsoft.freeserve.co.uk
412 Gerrard St, London, Ontario, Canada N6C 405Tel: +1 (519) 679-8200 Fax: +1 (519) 438-6381 Email: info@godln.on.ca
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H.MW-Trading Systems Lie
Hoekstra SystemsLtd
Michae! Hughes
4AC/HumanInterfaces

APL Lid

I6M APL Products

INFOSTROY
Insight Systems ApS
IversonSoftware Inc,
JAD Software
Japan APL Assoc
J Austria
MackayKinloch Lic
Phil Last Ltd
Lescasse Consulting
Lingo Allegro USA, Inc
Mercia Software Ltd.
MicroAPL Lid.
Milinta tne,
Ellis Morgan.
NY Sig
Oasis b.v.
Object Oriented Ltd
Optima Systems Ltd

Bab Hoekstra

fan A. Clark

Anthony Gamacho(for queries, order forms)
J.C Businass Services(lor pre-pald orders only)
Nancy Wheeler
Alexel Miroshnikov
Morten Kromberg
Eric tverson
David Crossley
Toshlo Nishikawa.

Joachim Hoffmann
Alastair Kinloch
Phil Last
Eric Lescasse

Steven J Halasz
Gareth Brentnall
Richard Nabavi

Dan BaronetEllis Morgan
David Siege!
‘Thea Zwart, Lovis Rijkse
Walter G.Fit
Paul Grosvenor

RadSys Technologles AB Randolph Schrab-

Henaissance Data Systems Ed Shaw

RETime Tracker Oy Richard Eller

Hamilton House, 1 Temple Avenue,Victorla Embankment,London EC4Y OHA, UK. Tel: 0171-353 8900; Fax: 0171-369 3925;Emall:100020.2832@ compuserva.com
Dominique, Satisbury Road, Woking, Surrey, GU22 7UR, UK.Tet: 01483-71028 Email: bob.hoekstra@khamsin.demon,co.uk
28 Rushton Road, Wilbarston, Market Harborough, Leics. LE16 8QL, UK,Tel: 01536-70998 Emait: 101740,1203@ compuserve.com
IAC Human Interfaces, Unit R21, Auckland New Business Centre,St. Helen Auckland, Bishop Auckland, County Durham, DLt4 STX, UK.Tel: 01388-605544. Email: 100021,3073@compuserve.com11 Aubum Road,Redland,Bristol BS8 6LS, UK.Tel: 0117-873 0036. Email: 100642,1057@compuserve.com56 The Crescent, Milton, Waston-super-Mare, Avon, BS22 8DU, UK.Tel: 01934-62618
APL Products, IBM Santa Teresa, Dept M45/D12, 555 Balley Avenue,San Joss CA 95141, USA.Tel: +4 (408) 463-APL2 (+2752)Fax: +1 (408) 463-4488 Email: APL2@vnetibm.com Cserve: GO IBMAPL23S. Tulenin Lane,St, Petersburg 191186 Russia.Tel:+7 812 342-2673 Fax:+7 812 311-2184 Emall:alm @Infostroy.spb.suNordre Strandve] 119C, DK-3150 Heliebeak, DenmarkTel:+45 49 76 20 20 Fax: +45 49 76 20 30 Email: info@insightdk
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Zark Newsletter Extracts
introduced by Jon Sandles

This section continues our series of extracts from the Zark APL tutor news. Once
again, we publish the solution to last issue’s exercise and also the solution to thecrossword.
Because we have been playing catch-up with Vector over the last few months, Ireceived two submissions relating to the Vector 15.2 Limbering reprint; I onlyreceived these as Vector 15.3 was goingto press. Thefirst from Mike Day:

Jon
Do you REALLYwantentries for the Zark mat<==>vec question?In APL-I or Il? Or using Dynamic Functions?
Isn't it a bit old hat?
Mike Day
8299

The answerto the question about whether we want entries is, of course, yes! Theproblem may be old hat, but there are a lot of new approaches’ available to the
array programmerthese days (including new variants of APL - J and K, and also,as Mike mentions, Dyadic’s dynamic functions) Also, APL is far from a dyinglanguage andthere are a lot of new APL programmers outthere. It does littleharm to run through the optimum solutions to these problems one moretime.
William R.Jonesalso sentin the following:

Dear Mr. Sandles,
I write in responseto your "Zark Column"in Vector Vol.15 No.2. Althoughyou areclearly seeking APLsolutionsto the task posed, perhaps you wouldalso be interested in a J solution.
Thus,I offer:
Mat _to_vecs. (#~ ~:&' ')@(,@,.)
and

vec_to.mats, &: '(x,&{.)&.]2 > <3.-4 y.!

 



VECTOR Vol.15 No.4
 

TheseJ functions meet the conditions prescribed in your column.Their effects
areillustrated by applications to the character matrix CM and the character
vector CV as follows.

JeMs. ‘red','green','blue',: ‘purple!
red
green
blue
purple

'x' mat _to_vec CM
«vedsgreensbluexpurple

Jev=. '/red/green/blue/purple!
/ced/green/blue/purple

'' vec_to_mat CV
red
green
blue
purple

3 vec_to_mat CV
red
gre
blu
pur
Thank you for your consideration, Sincerely,
Bill Jones
jonesw@lafcollafayette.edu

If we compare this with the solutions printed in Zark all those years ago (and in
Vector 15.3) you will notice that MAT_TO_VEC,like manyof the solutions sent to
Zark, gets an extra ounce of speed by deletingall blanks. This causesit to fail both
when there are completely blank rows and also when the delimiter is blank.
VEC_TO_MAT on the other hand is just 10% of the size of the winning APL
solution and I asked Joachim Hoffman to compareit to the winning APL solution
in terms of speed:

vec.to.mat=. 4 : '(x.4{.)&.J: > <;.-1 y.' NB. Original
NB. as tacit hook with take rank 1 - fffffiserpegecepegarresds:
vtme: {."1 J:. 1

1. Summary: for small testdata:J is 7-times (0.5385 % 0.0715 ) faster than APL
testvec=: GenTestVec 500
ttestvec

449617
A) Original J Version

zo timex 'hhh=, (1.0) vec.to.mat testvec'
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0.552
B) Short J Version

20 timex ‘hhh=. (i.0) vtm testvec!
0.0745 NB. iit!
C) Dyalog APL

& testvec
452904

20 timex vec({delta}mat
0.5385

2. Summary for big testdata: J <vtm> can be approx. 13-times (3.2765 % 0.236)
faster than <vec{delta}mat>.

testvecs: GenTestVec 1000
Stestvec

1946510
A) Original 3 Version

20 timex 'hhh=: (i.0) vec_to_mat testvec
2,1475
B) Short J Version

20 timex 'hhh=. (1.0) vtm testvec’
0, 236
C)Dyalog APL
$testvec
1916077

20 timex vec{delta}mat
3.2765

So JoHo’s improved version of the J code has serious speed improvements over
the APL version, I look forward to hearing further comments on this!
Thopeyouareall enjoying these reprints, and please remember, don’t beafraid to
submit a new solution!

Utility Corner: Entering Ranges of Numbers
(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, more efficient, and more readable.)
You can use the APLtake (+) function to grab the first few (3+V) or the last few
("3+ V) elementsof a vector. How can you grab the middle few?
Well, you can use the take function twice ("3+134¥) or some combination of
take and drop (10+13+V or 3+10+Y) or indexing (V[10+13]).
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How can you grab several middle subsets? One approach is to apply any of the
methods aboverepeatedly, catenating the results. For example:

(34404V),(54204¥),(24+304V)}

Another approach is to catenate the indices of the subsets, and then use indexing
once. For example:

VL (10423) ,(20415),(30412)]

This latter methodof referring to several subsets of a vector has two advantages
over the former method. The first advantage is that less temporary storage is
consumed during execution, and so it’s more efficient. For example, the
expression (3+10+V) generates the intermediate result (10+V), which can be
quite large. The expression V[10+13 1], on the other hand, generates only three-
elementvectorsas intermediate results.
The second advantage of the indexing approach is thatit can be used for assigning
subsets as well as selecting them. The take/drop approach can only select. (Note:
APL2 doesallow selective assignmentfor selection functions other than indexing,
in the form (3+104V)+Z.)

t
With the adventof replicate (/), a simple algorithm has emerged for generating at
onceall the indices required for selecting or assigning several subsets of a vector.
Typically, the algorithm is buried in a subfunction called PLUSIOTA:

10 20 30 PLUSIOTA 3 5 2
14.12 143 24 22 23 24 25 31 32

(10413),(20415), (30422)
1242 43 21 22 23 24 25 31 32

Here’s a listing of the PEUSIOTA function:
Vv RA PLUSIOTA B

(1) a Returns (A[1]+:8{1]),(A[2]+1Bf2])....
[2] R+B/A-~140,4\B
[3] ReR+1pRv

Take a minuteto study this algorithm.
In last issue’s LIMBERING UP column, we asked you to write two functions, TO
and UNTO.
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The function TO permits user inputin the following form:
OFFICE NUMBERS: 14, 17 TO 25, 28 TO 31, 34 36

The £0 function allows commas or blanks between numbers, and allows minus
(-) or negative (~) signs for negative numbers. Wherever the word “T0” appears,
the set of continuous integers between the specified limits is inserted. If the
second limit is smaller that the first limit (e.g. ‘9 TO 5°), the continuous integers
are in descending order (9 8 7 6 5). For example:

fo 'a3, 6 TO 9, 2 TO -2!
36789210 °1 72

Normally, fO returns a numeric vector. However, if the character vector
argument is poorly formed, the result is an integer scalar that indicates the
problem.
Hereare the possible error code results:
 

 

 

 

1 “TO”is missing arguments: N«TO '3 Fo!
2 Non-numeric values: N«TO 'S TO ONE!
3 Non-integral values: N«+TO '6.2 TO 8!
4 Result is too long N+TO '1 PO 989!     

Thelast error code was suggested by a reader whorecognised the possibility of a
WS FULL from erroneous input. But whatis too long? Let’s define an optional
left argument for the TO function. If given, the left argument is a number that
represents the maximum length ofthe result of TO. For example:

500 TO '10 41, 15 TO 1900!4
S00 TO '10 11, 15 TO 190!

10 11:15 16 17 18 19 20 24 22 23 24 25 26
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if the left argument is omitted or is empty (for those of you whose
implementations of APL do not support ambivalent functions), a limit of 1000 is
assumed:

fo '10 11, 15 FO 1900'
4

'' fo '10 41, 15 TO 1900'
4

Here’s an illustration of the use of the 70 functions:
t¥] ASK:[0)+P«'OFFICE NUMBERS: '
(s] ONOS+TO(pP) +
[6] +OK IF 1=pp0Nnos
[7] >(E1,E2,E3,F4)(ON0S]
8] E1i:'YOU OMITTED A NUMBER BEFORE/AFTER TO.'
[9] +ASK(40] E2:'NUMBERS OR “TO” ONLY PLEASE."{41] +ASK
[12] E3:'WHOLE NUMBERS ONLY WITH “TO".![43] +ASK{44} £4:'NO MORE THAN 1000 NUMBERS AT ONCE'
(15] +ASK[16] OK: etc.

The 70 functionis listed below. If your version of APL does not support DVI and
OFT, use instead the utility function aVI. Presented in the 1989 Quarter4 issue of
Zatk APL Tutor News.
As you read through the £0 function, keep your eyes open for the PLUSIOTA
algorithm, andfor the application of shifting techniques, both essential for writing
TO as a nonloopingfunction.

v NVEC+LIM TO CVEC3E;M;N;R;RPL;S;T;O0I0
{1] a Converts character vector right argument
£2] a into numeric vector, similar to OFI.
[3] n However, commas are replaced by blanks,
£4] a minus signs (-) by negative signs ("), and
[5] an the work To by the integers between the
[6] s integers to the left and right of TO.
{71 a For example:
C8] A
{9] a TO '2, 6 TO 9, 2 TO -2'
[10] .& 3678910 71 72
C11] a
(12] a Assumes CVEC is a vector. LIM is a
(13] a positive integer indicating the maximum
[14] a length of the result (to avoid WS FULL).
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(15] « If empty or omitted, LIM+1000 is assumed.
{16] «a If the argument is poorly formed, returns
(17] «a @ numeric scalar indicating the problem:
(18]
{19} » 1: 10 missing arguments TO '3 To!
(20) a 2: non-numeric values TO '3 TO FOUR'
[21] a 3: non-integral values TO '6.2 TO 7.15
[22] a4: too long TO ' 4 to g00000'
[23] a
(24) OF0+1 a Origin 1 is fine
(25] « Replace commas by blanks and '-' by '"'
(26) CVECL(CVECs',')/1R+pCVEC]+! !
C27] CVEC(L(CVECS'~')/r.RJ+17!
£28] P«'TO'eCVEC a Flag occurrences of TO
£29] 9 or: T+(CVEC='T')a1s(CVEC='0'),0
[30] CVEC(LO to.+M*+T/iR]+' ' a Blank out TOs
(31) NVEC+2 a Result is 2 if non-numerics
{32] +(a/OVI CVEC)40 a Exit if this error
[3a] NVEC+R+OFI CVEC a Convert to numeric
(34] >(0=pM)/0 a Exit if no TOs
(35]) N+CVEC#' ' a Flag non blanks
{36] NeNa"i+1,~N a Flag 1st char of nonbink grps
(37) NVEC+i a Result is 1 if 'f0' is missing args
C38] I+(NvT)/T a Which grps are 'f0'?
[339] +Cv/(T,1)01,7)/0 0 Exit if this error
C40] T+T/.pT a Indices of TO grps
{41} I*T-.p? a Inds into R of no.s preceding TO
(42) S«R(T] a Starts of rangesC43] EeR[T+i]l a ... and ends
(4uu]  NVEC+3 a Result is 3 if limits not integers
[45] o(v/(S#fS)vE4[E)/0 a Exit if this error
C46] ae Set EIM to 1000 if not given or empty:
C47] 2(2#0NC'LIM')/'LIM+1000!
{48] 4 (OepLIM}/'LIM+1000'
Cua] RPL+(pR)pi a init repl vec to expand/sqz vec
50] RPLUT]«M+|N+E-S a Amt to exp/sqz each range
(511 NVEC+4 a Result is 4 of too long
(s2] +(LIM<+/RPL)/O0 9 Exit if this error
(53]  NVEC+RPL/R a Expand/sgz num vec
[54] TeT++\"°140,M-1 a Adjust inds for new vec
(55] a Inds into result of TO values (except ist):
(S6] ReM/T-~140,+\M
57] ReR+1pR
[58] a» Insert TO values:
(597) NVECLR]+(+\M/*N)+M/S-+\7140, Meow

v
Shifting techniquesare used on lines 29, 36, 39, 5456, and 59. The PLUSIOTAlogic is contained onlines 56 and 57. In placeoftheselines, you could have used
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R+PLUSIOTA M. Thatis, the value of Ris simply (T[114+1.M[1],(702]
#1M027),0702]4+1M02)), (TE3]+.M03]), ...
The most complicated line in the 70 function is probably line 59. View the
expression on thatline as a modification of the PLUSIOTAalgorithm:

PLUSIOTA: (it/M) + M/S-+\"1+0.M
Line $9: (+\M/xN) + M/S-+\7140,MxxW

Notice these two algorithms produce identical results when xN is all 1s. The
modification is required to handle descending runs, as well as ascending runs.
Theresult of the modified algorithm is equivalentto:

(SC134+C.ME1))xxw(1]), (S02]+(:ME02])x«w02)),
which could becalled the PEUSORMINUSIOTA algorithm.
Here’s a utility function, in case you needit:

V RA PLUSORMINUSIOTA B;M;S
{1] a Returns (A[1]+(.BC1i))*xBL41),
{2] a (AL2]4+(1BL2])*xBE2]),
(3] Me|B
C4] S+xB
is] Re (+\M/S)+M/A-(Sx~QI0)++\7140,.B8

Vv

The (Sx~OIO) term is inchided so the function produces correct results for
either index origin.

10 20 30 PLUSORMINUSIOTA 3 "5 2
11°12 13 19 18 17 16 15 31 32

(10413), (20-25), (30+12)
1112 13 19 18 47 16 15 31 32

The UNTO function does the opposite of the TO function. For example:
UNTO 36789210 1 °2

3, 6 70 9, 2 FO -2

The right argument of UNTO is a numeric vector. The result is a character vector.
It should always betruethat:

NV=PO UNTO NV
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For every set of continuously increasing or decreasing integers that span at least
four numbers, UNTO replaces all but the extreme numbers of the span by the
word 70. For example:

UNTO 56789
5 To 9

UNTO 5 6 7
567

UNTOalsoinserts commas before andafter “TO” phrases (except at the beginning
or ending of the result) and replace negative signs (~) by minus signs (-). For
example:

oNTO 3210 “172 “4 “5 “10 “9 “8 “7 “6
3 TO -2, -4 -5, -10 TO ~6

The UNTO functionis listed below. Again, look for the PLUSIOTA algorithm, and
for the application of shifting techniques.

Vv CVEC+UNTO NVEC;C;D;1;L;R;RPL;S;0I0
(1) a Converts numeric vector right argument into
{2} a Character vector, similar to monadic *.
[3] a However, runs of integers (4 or more Iong)
C4] a are replaced by TO and commas, and
(5) a negative signs (~) by minus signs (-).
{6] a For example:
(7) 4
C8] A UNTO 3678921071 72
{(9] a 3, 6 709, 2 TO “2
[10] a
(11] «a Assumes NVEC is a vector. Uses global (PP
(12] «a when formatting via ¥.
(13) Ulo+i a Origin 1 is fine
Cis] RepD+(14NVEC)-"“A4+NVEC a First difference
(15] a Flag end of each run (use p in case empty):C16] I+Rp((14D)#7 14D) ,4
(17] JI+I/iR a Convert to indices
C18] E<«I-~1+0,I a Lengths of runs (less 1)
(19] «a indices of integer runs 4 long (diff is 3)C20] S*((L23)a(45/DLI])aNVEC{I]=(NVEC(IJ)/ipI
C21] +(xpS)/L1 a Branch if some, else format
(22] CVEC+ENVEC
C23] CVEC[(CVEC='"')/1tpCVEC]+'~' a Rpl '~' by '-'
{24] +0 a Done
C25] Li:£+«L(S}-1 a Lengths if such runs (less 2)
(26) IeI(S]-L a Indices of no.s starting runs
€27] «a Squeeze out values within runs:£28] RPL+(pNVEC) pi
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{297 ReE/I-"140,+\L
[30] RPLCR+ipR]+0 al(Il(t4+¢2[1]),(i02]+1£12]3),...]
(34) NVEC+RPL/NVEC a Remove middle no.s
[32] I«I-~140,+\L a Adjust inds for sqzd values
[33] RepCVEC+#NVEC a Global: OPP
C34] CVECL(CVEC=""')/iR]+'-' a Rpi '7' by '-!
[35] a Indices of no.s to be followed by commas
[36] a (before and after TO phrases):
[37] C«(,2e.47°1 1)~2,0,pNVEC
[38] a Bld rep! yec to expand for commas and TOs:
{39] RPL+Rpt
(40] a Indices of space after each fmttd no,:
(41] S+(CVEC=' ')/1R
[42] RPL{S(C]]+2 a For commas
(4a] RPLUS([I1]]+4 a For To
C44] CVEC+RPL/CVEC a Expand
[45] a Adjust indices for expansion:
[46] S*S+(0,+\RPL-1)(S]
C47] cVvEC{S(C]]«',' a Insert commas
(48) CVEC(S(I]o.+4 2]+((pI),2)p'TO'’ a ... and Tos

v
Shifting techniques are used on lines 14, 16, 18, 29, and 32. The PLUSIOTA logic
is contained onlines 29 and 30.
Notice the mention of [PP (print precision) on lines 11 and 33. Since the UNTO
function uses monadic * (format), it is sensitive to the global setting of that
system variable. For example:

opp
10 UNTO (15),#15
1 705, 1 0.5 0.3399333333 0.25 0.2

OPr+6UNTO (18),4151 TO 8, 1 0.8 0,333333 0.25 0.2
The UNTO functionillustrates a broad range of APL primitive functions.It’s well
worth your while to read through it. Experiment in immediate execution mode
with those expressions you don’t understand.If you’re having trouble with UNTO,
do the following:

1. Type in the function
2. Put stops on every line via:

(1100) OSTOP 'UNTO' or SAUNTO+.100  
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3. Run the function with this argument:
uyTo36789560123210 74 °2

4, Resumeexecutionline byline via: +0Z¢. Look at the variables after each line.
5. Removethe stopsvia:

0 USTOP 'UNTO' or SAUNTO+0

LIMBERINGUP: Tree Diagrams
(The purpose of this column is to work some flab off your APL midsection. Like
muscles, your APLskills can atrophy if not exercised with adequate frequency
and variety. This column presents a task for you to perform. Set aside a few
minutes from your busy schedule and work the task. Mail in your solution and
stay tuned forthe results.)
The mail we received in responseto last issue’s LIMBERING UP column was
disappointing. Perhaps the topic was notsufficiently interesting or challenging.
This issue’s topic should be both.
Suppose you've inherited an APL workspace from a fellow worker. As the new
custodian of the workspace, you'll need to become familiar with its contents so
you can make future fixes and enhancements.
You've been told that the nameof the primary function in the workspace EMPLS.
So, you load the workspace, copy the FNTREE function from your trusty
workspaceofutility functions and type
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FNTREE ‘EMPLS'
CINPUT

-|sexecr IF
 
    

 

CINPUT

IF

UNLESSEMPLS
ADDEMP

 

IF
DELEMP

SQZEMP

  
Wow! In a flash, you’ve got a pretty good idea of the flow of functions and
subfunctions in the workspace. The EMPLS function calls SELECT, ADDEMP,
LSTEMP, and DELEMP. The SELECT function, in turn, calls CINPUT, IF, and
MSG, And so on. Now you can tack the function tree diagram on your bulletin
board,sit back andstart reading code.
(The + symbolafter the MSG function tells you that the subfunction details of the
MSG function have been described already, above.)
Your task is to write the FNTREE function.
Butnotall at once. You can doit over twoissues.In this issue, you need to design
and write (and test!) a function named TREE that drawstrees like the one above.
The TREE function assumes the existence of three global variables: <names>,
<relations>, and <shown>. <names> is a character matrix of the names of
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the functions in the tree. <relations> is a two column matrix of indices into
<names>, that describes the relations between the functions; the first column is
the index of the calling function, the second column is the index of the subfuction.
<shown> is a bit vector with one element per row of <names>, telling which
functions have already had their subfunctions shown. <sfown> is both used and
updated by TREE.
Oh, one more thing. TREE mustberecursive.Thatis, it must call itself.
The above diagram is generated by the TREE function when given the following
variables:

names
EMPLS
SELECT
CINPUT
IF
MSG
UNLESS
ADDEMP
NINPUT
CATEMP
RCAT
DELEMP
SQZEMP
ESTEMP_

shown
oo00000 000 G00

relations

BR
B
E
R
R
OY

N
N
N
N
O
O
N
E
UN

N
N
R
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In the diagram above, we’veused the special line-drawing characters available on
the IBM PC.If you’re using APL*PLUS PC or APL*PLUSII, you can place these
characters on your function keys with the following function:

v PFKEYS
(1) 218 OPFKEY 1 a ¢
(2] 191 OPFKEY 2a 4
Ca} 179 OPFKEY 3 a |
C4] 196 OPFKEY 4 a —
[5] 195 OPFKEY 5 a |
C6] 180 OPFKEY 6 a |
{7] 194 OPFKEY 7 a +(8) 193 OPFKEY 8 a +
(3) 192 OPFKEY 9 a tb{10] 217 DPFKEY 10 a 4
[11] 197 OPFKEY 11 a +

v

If your machine cannot draw these special characters, use the available APL
symbols:

 

-----* |~iEMeLs i-l .------ : |~lamnEssif------ 1 I-|ADDEMP|—|\  ~jxae0r| -1t! |
| I
l |
| I-
| |

 

| eeeee- .|-ILSTENPI t-joanene|-—-|Rcar |
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The TREE function shouldbeasefficient as possible, as small as possible, and as
readable as possible. Mail your solution to:

Jon Sandles
138 Burton Stone Lane
York
YO30 6DF
UK
e-mail: jon_sandles@csi.com

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

 

Challenge: “Design a utility to produce a
function calling tree under Dyalog APL/W”

issued by Ray Cannon

Oneof thefirst utilities I wrote under Dyalog APL/W produceda calling tree for
a specified function. Use of the Dyalog system function REFS makes the task
easy, and this formed the basis of the code used in the “UCMD” utility
“COPYUTILS” (Ref.: Vector 15.1 and http://www.vector.org.uk).
However, this code was written before namespaces were introduced, and now
needsto be updated to take them into account.
Thechallenge then is to write a utility that, given the name of top function asits
argument, returnsa list of all the functionscalled from that point down(including
the top function).
It should beable to handle simple explicit calls to functions in other namespaces
(via the <name space path>.<fn name> syntax), but cannot be expected to handle
run time variable calls (¢.g. Function name resolution via the DPATH system
function,or via either the monadic or dyadic execute).
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Each namein the calling tree should be qualified with its namespace path, either
relative to the top function or as an absolute path. By this ] mean that if the top
function argument is AA andit calls BB and UTIL.CC, and BB calls #.ZZ the
result would be:
AA
BB
UTIL.CC
#.ZZ
If the argument was given as #.app.AA,then the result would be
#appAA
#.app.BB
#.app.UTIL.CC
#.ZZ
It mustbe able to handle recursivecalls and should onlylist a called object once.
The main problem I have had in trying to write this code is that the QREFS
system function can no longer be usedasit does nottreat a function name (which
includes namespace path information)as a single reference. Thus for example, a
call “#.app.BB” produces two references “app” and “BB”, and it cannot
differentiate between calls to “#.app1.BB” and “#.app2.BB”.
Thebest solution(s) received will, I hope, be published in a future issue of Vector
andincorporated into the UCMD codeavailable from www.vector.org.uk.
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Solution to Crossword

 

  

 

   
   
     
  

 

 

    

from Vector 15.3

1 2 3 4 3 6 7 8Vi-[ 7 ]}a2}e go], VIA ¢
$ 10

+ 1 0 € Ni{M)V{<«i0
TT Iz 13,+/\ Oo) -] My B + Alil]A

14 is
/ Vi. t/1],//R]p]v

16 7 18 19
Vi Ligs|a9 Clole S|Nle

20 21 22
1,2)a4]Y MM Vv

23 24 a5 26
2,5 /zrj;,V)ij_+]ryNr 1] xk }

27 28

+ of. ]z Vidcls /
29 30 DeC)MIa =l|V})]ufa » 10

32 33 34
¢ f+ N 2/0);r|M]A

35 36 37 B 39
C73 )/rfu4}/9]))447 ep], ]7

40
Cl]2}eo}54})} eft]. 75] eo] 0            

{Vector Production] This faithfully reproduces Gary's original. Vector Production reckons
that the ‘i-beam’ characters are really multiplication signs. What do you think?
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Crossword
T 2 3 4 3 6 7 g 9 10
WI 32 3
14 5

16 7
19 20 a

a (23 pry
25 26 27
28 5a
30 HW 32 |
3B 34 35
36 37 38
39 40

Across
1. VEI]xBC(1+pB)-I] for I from 1 to p¥,for origin 1 with (pB)=(pV)

: 5. Arandom integer from 0 to 4, with 0 half as likely as the others
Th u(pv)+(pB)
13, The matrix F with its first 45 columns madelast
14, The values in A rounded to the nearestinteger (.5 down not up)
15. Are all the elements of the vector VN larger than zero?
16. The difference of 102 and one-fifth S
18. (V¥25)/V
20. Flag the 52s in ¥
21, Get outta here!
22. o where S=V,1 where 5>V, ~1 where S<V
24. 26'(OTASB)*xC1~'ABCK', 40
25. The index of thefirst row of the matrix M that CONTAINSthe vector V
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27.
28.
29.
30.
32.
33.
35,
36.
37,
39.
40.

The numberof rows and columns in K
The vectors 2 3 ... £2
(RV-1), (RV-2),..., (RV-(10+¥C))
An empty vector with the same datatypeas the scalar S
Random one-elementvector from ~1 to “9
Get objects from a stored workspaceIF they’re notin the active workspace
All butthefirst ¥ elements of the vector V
The number of dimensionsin A
Deal a card from the deck
Famousearless APL programmer, Van Go To
Deal five cards from the deck

Down
1.

. Is the vector A nonempty?

. Subtract 12 from each elementof¥; then reverse their order

SP
O2
NA
BR
wO
N

21.
. Flag the occurrencesofthe(start of) substring $ in the vector V

25.
26.
31.
34,
37,
38.

(vv) (Oro)

Stick onto matrix B a new column,using the numbersin the vector VR divided by 20
The index ofthefirst row of the matrix 4 that MATCHESthe vector V

. Five random numbers from 1 to 25, with replacement
241095(94V),94V if (pV)29

.. The available programs
10.
12,
17,
19,

The vector KC with negative values replaced by zero and padded to length 500
A good namefor a function that bombsa lot
M+Y¥~N withoutusing +
Fora bit vector A, where £+pA, reshapebits I to length P, padto the length of A, andcompare A to see where neitheris true
((p¥)=0)/25

Thefirst element of any nonempty array V, as a scalar
The vector i 2 3... up to some random numberbetween 1 and 55
Cumulative reduction
Whatthecircle o function is easy as
A random integerscalar from 1 to T
Famtr«s!
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J-ottings 20: A Case of Taken Identity
by Norman Thomson

a
a
n

o
n
e

B
o
o

Let's call it id 3. Boring? Well, so you might think. WhatI want to show hereis
how constructing the identity matrix of order n can lead to an excursion through
a widevariety of J's facilities. My intuitive idea of the identity matrix verb is

ids: i,=#/i.
that is, a fork with “equals table” as the pivot verb, following the same
transformation “integers” applied both left and right.
If the repetition of i. offends anyone to whom economy of expression is one of
J's endearing features, use the “reflex” adverb ~ together with either of the
conjunctions “atop” or “with”

id=:=/~@i, or id=:=/~&i.
All three of these verbs use six characters. However consult J phrases, and you
will find that a solution in four characters is possible:

Atfirst sight this might seem to mean compare i.n with itself resulting in n#1.
However,as often happensin J, appearancesare deceptive. = is not “equals”,it is
the monadic verb “self-classify” which provides the “equals table” of the nub of
an objectwith itself. When the object contains no duplicates, this is of course just
the sameasthe equals table of the object with itself. This sametable arises from
the five-character solution using “raze in” (e.) :

id=:e.@4,
The secondshortest of the nine alternatives offered in J phrasesis

id=:[ D.1@1.  



 

VECTOR Vol.15 No.4
 

and introduces the derivative conjunction D. which in general joins a monadic
verb to an integer y. in order to produceits numerical y. th order derivative. Theverb joined to D. in id lookslike “left” (which implies ignore everything to the
right), butis in fact its monadic form “same”, correspondingto the function y=x.Thefirst derivative y’ of this function is the constant 1, even if the type of the
argumentis character. If the argumentis a vector, each item is regarded as the
value of a separate variable, and so the functionis, say y = (X1, Xz ,X3). The resultof the derivative conjunctionis then the table ofall possible partial derivatives of
x, with respect to x, whichis again the identity matrix.
Digressing for a moment, dyadic [ is often used in the context of statementseparatoras in

a=.1 [ b=,2
Reading the assignments as events which happenincidentally to the main action,the aboveline is read as 1 [ 2, returning the left value 1. In a similar way J(‘right’) means ignore the argument onthe left. Be careful not to use J by
mistake as a statement separator; a=.1 ] be, 2 results in both a and b acquiringthe value2.
On the other hand, the monadic “same” verb in either of its forms [ and J isoften used to display the result of a line so that ] as.1 [ bs.2 and
C a=.1 [ b+.2 both display the value 1, as well as carrying out the twoassignments.
Anothervariation for id in J phrases hasthe structureof a fork, as is emphasisedby the redundant parentheses in the rendering below.

id=.(.~) $ ({.61@>:)
Theleft transformation generates n,n from n. The right transformationattaches 1to the n fill 0’s generated by “take”, (thus justifying the subtitle ofthis article) and
so the identity matrix at the headof the article arises from 3 3$1 0 0 0, orf moregenerally (n,n}$1,n#0 , an expression with an obvious APL analogue.
A further three variants in the J phrases list require the use of the rank conjunc-
tion, since noneof the three structural verbs involved “take”, “shift” and “shape”are scalar dyadic. The first of these verbs again exploits the fill character of“take”.
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Ignoringtrailing zeros, the rowsof say id 3 are

a
o
r 4

O4 NB. _

so what the algorithm does is to generate the series 1 _2 ... -n by
subtracting 1+1.n from i.n, that is by applying -@>: to i.n. Everything is
nowsetup for a fork. The right transformation is simply the verb 1: providing
the constant 1, and the pivot verb of the fork is “take” which must be applied at
scalar level, that is at rank 0. Hence the complete verb, again shown with
redundant parentheses to enhance readability, is

id=:(-@>:@i.) ({."G) 4:
The next algorithm is similar but uses “shift” as well as “take” with fill characters
to generate the rows
100 NB. 0 |. 44.4010 NB. _1 }. 34.1
oon NB. _2 |. 34.4

“Shift” is dyadic and requires two explicit ranks to reflect the fact that the shifts
are specified by scalar left arguments to apply to the same rank 1 (vector) right
argument.

id=: (-@i.}) (]."0 1) (4.84)
The next strategy is to generate the zeros explicitly, rather than byfilling, and
then join a 1 on to the end.

1 NB. (0 $0) , 1
oda NB. (1 $0) , 1
ood NB. (2 $0}, 1

Again the rank conjunction is required in order to scalarise the successive left
arguments, 0,1 ..n-1 of $.

id=: (,&1}@($60)"0@i.
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Next comesa different implementation of the same strategy. Whena verb (e.g.08,) is qualified by an adverb(e.g. «:) two separate arguments are required at
execution, one by the adverb, and the other by the adverbially qualified verb. Forexample

(06,4:3)4
ooo4

applies the 0-join 3 times (argumentof «:) to the starting value 1 (argumentof
0&,4: 3). To generate id 3, 0 has to be joined to 1 zero, one and twotimes, as inthe table for the immediately preceding algorithm. The adverbial argument istherefore i.3 and the verb which generates the 1 to which all the joininghappens is 1:. The conjunction between the verbs supplying these twoarguments is “tie”, and so we have a demonstration of the tie adverb acting incombination with the “power” adverb. The complete form ofthe verbis

id=: 06,4: (i. +42}
Now, you may complain that noneofthis discussion has taken usonejot furtheraway from the starting point. However in the course of the journey, we have
visited forks, “self-classify”, “raze in” {e.), the derivative conjunction, the
“reflex” adverb, the verbs “left” and “right” converging on monadic “same”, thenon-scalar dyadic verbs “shift”, “shape” and “take” leading to the necessary useof the rank conjunction, the conjunctions “atop” and “with”, and finally theadverbs “power” and “tie”. What algorithm should you choose to generateidentity matrices routinely? The choice of course is yours — personally, my voteis for thefirst one, namely

id=: i.=/i,
but then I just happentolike circular tours!
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Renaissance Data Systems
All APL Booksin Print
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Booksin Print. There are even someclassic
publications which we have received
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also carry a few booksofinterest from the
rest ofthe world!
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and place orders at orders@aplbooks.cnchost.com. Credit card
paymentis available for international customers.

Please note our new mailing address:
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P. O. Box 313
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(GENERAL ARTICLES
This section of Vector is intended for general readers who have a working
knowledge of APL or J. Authors are encouraged to submit articles which
illustrate effective APL applications.
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An Approximation of the N-body
Gravitation Problem in J

by Andrew Towers
Email: ajtowers@postoffice.newnham.utas.edu.au

Abstract
This paper presents a method of approximating thecelestial n-body using the J
programming language. The physics involved in this problem are introduced, and
some examples given. General code for reading datafiles is also given.

Introduction
The problem of two bodies and the problem of three or more bodies are well known
problems in the field of Celestial Mechanics. These problems involve projecting
the gravitational effects of celestial bodies on each other over a period of time, in
orderto determinetheir resulting positions.
In this paper, a method of approximating this calculation through the use of
simulation is given, based on the Newtonian law ofgeneral gravitation:

“Twobodies attract each other with a force that is proportional to the mass of
each bodyandis inversely proportionalto the square of their distance apart.”[1]

Mathematically, this translates to the following formula:
_ MyMF=kr

This formula is herein expressed in the form of J functions, allowing a data file
containing values for a numberof celestial bodies to be simulated, and the results
presented in graphical format.

Structuring the Data
In order to perform a simulation over a numberof time units, the data must be
structured in an appropriate way. Therefore, the first task was to create an
appropriate data structure for the problem. While initially this was going to be a
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2-bodysimulation, it was decidedthat, in keeping with the array penchantof J, an
n-body solution would be more appropriate, andlikely as easyto create.
Each of the bodies in the simulation consists of three attributes; a current location
in absolute space, an absolute velocity and an absolute mass. For convenience of
processing, these are grouped into three arrays; the current position of each body,
the current velocity of each body, and the current mass of each body. These three
arrays are boxed, forming a single value.
Also for convenience, both the current position of each body and the velocity
vector for each bodyare represented as imaginary numbers. This allows for easy
manipulation of data in two-dimensional space. The mass of each velocity is
represented as a real number.
During the simulation, a new array of body positions will be generated for each
time unit. To accommodatethis, the positions form a matrix, each row of which
represents the body positions for an instant in time. As the simulation progresses,
this matrix is extended by appending the array of new positions.
Theinitial state of the simulation is read from a datafile, the name of which is
specified whenthe simulation is started.

5060j5000 500055600 5000j3800 700042000
0j0 35j0 22j0 _8j19100000 100 400 1

This example shows the format of the data file for the four-body simulation
shown later in the paper. Thefirst line represents the initial positions of each of
the four bodies, the second line represents their initial velocities, while the final
line contains the mass of each body. These values are expressed in arbitrary units.

Breakdownof the Simulation Code
Performing the Simulation
An entire simulation is performed through the use of the simmlate function. This
function is applied to the nameof a data file, and results in the display of a graph
showing the outcome of the simulation. Note that the graph is a side effect of the
function; no result is produced, therefore this is not strictly a functionatall.

simulate =: display @ (process *: 200) @ getdata
The getdata function constructs a boxed list from the data file named by its
argument. This boxed list is passed to the process function, which will perform a
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simulation for one unit of time. This function, raised to power 200, causes its
initial result to be re-processed a further 199 times. Finally, the display function
causesa plotof the resulting 200 sets of points. This arbitrary figure was chosen as
it allows a reasonable simulation to be performed without taking an inordinate
amountof time.

process =: (pos , newpaint) ; newvel ; mass

The process function is a monadic double-fork. Its single argument, a boxed list
representing the current state of the simulation, is passed to each of the three
monadic functions. Each of these produces a new value for the appropriate
position in the boxed list. These results are subsequently boxed up to form the
new state of the simulation. The pos and mass functions simply un-box the
appropriate array out of the boxed argument.

newpoint =: last @ pos + vel
The new position of each body is the result of summing the current position with
the current velocity of each body. As these are both arrays of imaginary numbers
and of the same length, it is trivial to perform this calculation. Thelast fmction
isolates the last row of the matrix passed to it, reshaping it into an array. As for
pos and mass, the vel function isolates the appropriate array from its boxed
argument.

newvel =: vel + totalforces % mass
totalforces =: +/ @ forcevecs

The new velocity of each body is the most complex calculation. Like process, thisfunction is a monadic double-fork. The new velocity of each bodyis calculated byadding an acceleration to its velocity, where acceleration is determined by the
total effect of all forces acting on a body, divided by its mass. Once again the
boxedlist is passed to each ofthe three functions intact.
Thetotal effect of all forces acting on a body can becalculated by summingall theforces acting on that body. The forcevecs function takes the boxed list andcalculates a matrix of forces between each pair of bodies in the simulation.
unitvecs =: lastpos +@-/ lastpos
forcevecs =: forces * unitvecs

The forcevecs function combines the matrix of unit vectors generated by unitvecs,with the matrix of force strengths generated by the forces function. Each body hasa unit vector of 0j0 in the direction ofitself, neatly masking off any effects that a
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body may erroneously haveonitself as a result of the forces calculation. The unit
vector between any pair of bodies indicates the direction of the force that the
second exerts on thefirst.

ugce =: 6,67 & *
masses =: mass */ mass
forces =: masses ugc @ » scaledists

The matrix of force strengths between each pair of bodies is a result of
multiplying the mass products of each pair of bodies by the scaled distances
between each pair of bodies. Each resulting force is then multiplied by a
gravitational constant appropriate to the units in which the input data is
expressed. In this case the constant 6.67 has been used, as it relates to the
gravitational constant used with real-world gravitation calculations,

scale =: % @ «:
distances =: lastpos {| @ -/ lastpos
inemask =: lastpos -. @ « @ | @ -/ lastpos
scaledists =: incmask scale @ + distances

The matrix of scaled distances is a result of applying the scale function to the
matrix of distances between bodies. The scale function implements the inverse-
square law of diminishingeffect.
Theonly catch hereis that the scale function takes the reciprocal of its argument.
As the distance of any body from itself is zero, this will result in a scaled distance
of infinity. These unwanted effects would be nicely masked by later
multiplication with a vector of length zero, except that zero timesinfinity yields
an indeterminate result.
Because of this, an increment mask is added to the distances matrix before this
scaling calculation is applied. The increment mask forms a matrix containing the
value 1 in each cell for which the distance between two bodiesis zero, and a zero
in every other cell. These erroneous calculations will be later masked by zero-
length unit vectors.

Reading the Data
Thestarting state of the simulation is read from a data file, the name of which is
the only argument to the simulation function. This function makes use of the
getdaia function to read the datafile.
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reshape =: $~ 14 ,@#
shapepos =: reshape @ pos ; }.
getdata =: shapepos @ readfile

 

The getdatn function makes useofthe readfile function, which is a general purpose
function for reading a file and boxing the results of executing each line. The
shapepos function is used to reshape the positions array of the result, to form a
matrix of 1 row, and preserving the numberof columns.

read =: 1!:1@<
dethirteen =: #~ (13 { a.) &@ -
readfile =: split @ dethirteen @ read

The foreign conjunction 1!: 1 is used to read the textual content of the datafile.
This is valid in version 3.04dof J for Windows95. This text is the processed by the
dethirteen function, which removesall the carriage return characters. This is done
because these characters interfere with the execution of lines using the do (".)
function.

prepnl =; (10 { a.) @&,
parse =: < @ ",
cut =! parse ;. .2
split =: }. @ cut @ prepnl

The split function first prepends the text with a newline character, so as to make
use of the cut (;.) function of the J language. This function splits the text
according to a delimiter, which must be the first character of the text. At each
split, the parse function is applied to the isolated segment. This function boxes the
result of executing the isolated line of text. The split function must also behead the
result, to remove the empty box that results from the prepended newline.

Displaying the Results
To display the result of the simulation, the J plof module is used. This module is
provided with version 3.04d of J for Windows 95, and may be unavailable on
other platforms or in other versions.

display =: ‘type dot;backcolor white;title n Bodies' & plot preproc
The monadic display function takes as its argument the boxed list of values
resulting from the process function. The plot function; the interface to the plot
module, is used dyadically.Its left argumentis a set-up string, specifying the type
of graph to be plotted. The right argument, for a dot graph, mustconsist of a two-
box value.
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xcoords =: {. @ +. @,
ycoords {; @ +. 8,
coords xcoords ; ycoords

 

 preproc =: coords @ pos

The preproc function performs the necessary pre-processing to format the result of
the simulation for the plot function. A two-box valueis constructed; the first box
must contain an array of x co-ordinates, the second box an identical length array
of y co-ordinates.

Examples
The following graph showsthe result of the simulation of a two body problem.
 6000
5800

 

5600
5400

 

5200
S000

4800

 

4600

 

4400
   4209004200 4400 4600 4800 S000 szcO 5400 5600 _5€00 6000
 

This graph showsa body with relatively small mass orbiting a large mass. As this
illustrates, the cumulative inaccuracy introduced by the; step-by-step approach
prevents a true orbit. Adjustments of initial position, velocity or mass result in
either direction result a widerarc.
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This graph shows the result of simulation of a four body problem. In this
simulation, a second “planet” has been added, and a “comet”. The comet shows
the sling-shot effect of passing a low-mass body close by a high-mass body at
relatively high speed. On approach, the comet accelerates toward the high-mass
body. This accelerated velocity enables it to escape the gravitational pull of the
high-mass body.

Conclusion
As these examples show, this cumulative approach introduces significant error
into the calculations. Alternate methods could be used to calculate the force
between objects, resulting in more accurate results.

Reference
[1] Max Born 1965,Einstein’s Theory ofRelativity, Dover Publications Inc., New York.
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Appendix 1 - Code
NB. fetch the plotting routinesload ‘plot!
NE. read in a data file and box up the result of each line
RB, the parse function executes each line using “.
read =: 4!:10<
dethirteen =: a- (13 { a.) & =:
prepnl =: (10 {a} &,
parse <a’,
cut =: parse ;, 2
split =: }, @ cut @ prepnl
readfile =: split @ dethirteen @ read

 

NB. read in the file and reshape the pos array to form a matrixreshape »: $~ 16, 8 #
shapepos =: reshape @ pos ; }.
getdata =: shapepos @ readfile
NB. unbox the relevant array
pos ss > @ {,
vel =: > @{. @}.
mass =: > @ {, @}. @ }.
NB. take last row of matrix and ravel
last = , @}.- 14468
lastpos =: last @ pos
NB. force of attraction proportional to mass of each body and
NB, inversely proportional to the square of their distance
uge =: 6.67 & »
Masses =: mass +/ mass
distances =: lastpos {| @ -/ lastpos
incmask =: lastpos -. @ » @ | @ -/ lastpos
scale =: % @ #3
scaledists =~: incmask scale @ + distances
forces =: masses ugc @ * scaledists
unitvecs =: lastpos * @ -/ lastpos
forcevecs =: forces » unitvecs
totalforces =: +/"41 @ forcevecs

NB. run the simulation for one time unitnewpoint =: last @ pos + vel
newvel =: vel - totalforces % mass
process =: (pos , newpoint) ; newvel ; mass
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NB. box up the positions as x coords ; y coords
xcoords =: {. B+, @,
ycoords =: {: @+, G,
coords =: xcoords ; ycoords
preproc =: coords 8 pos
display «: ‘type dot;backcolor white;title n Bodies' & plot @ preproc

NB. display the result of processing the input data
simulate =: display @ (process *: 200) getdata

Appendix 2 - Data
Two-body problem

5000}5000 5000455000j0 36j0
100000 100

Four-body problem
5000j5000 5000j5600 5000j73800 7000j20000j0 35j0 22j0 _sjig
400000 100 400 1
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The Manchester Umbrella Decoded
by Prof Oleg Pohl (olegp@krankenhaus.uni.po)

Acknowledgement
Myheartfelt thanks to your editor, Dr Lanzavecchia, for permitting me to sharewith you this strange voyage of discovery. For many years, I have searched forconnections between the forgotten science of ancient Egypt and the manystartlingdiscoveries unfolding in the laboratories of today. Never did I think that anobscure souvenir parasol would lead meon

a

trail which cameeventually to linkthe lost secrets of the Pharoahs with Dolly the sheep, and the arcane notation of alost computerlanguage.

a - The First Clue
It is many years now since I last dabbled in your language APL, and I had longforgotten the old umbrella which my son gave me on his return from theManchester convention. Then one morningI read this in the Guardian newspaper,which my son sends me from timeto time to keep me warm in the winter:
Alphaof ancient Greececlaimed
to be Scats symbol of immortality
Maew Kennedy
Heritage Correspondent
IN THE BEGINNING waspot Ancient Greece but
Stune Age Scotland, accord-iug to 4 retired enginccringdrauzhismau who hag

vinced that the nymbolAlpha, used by the Greeksaround SCORC as the first

Mr Peterron, however,Pelleves the alpha yymboFwaa widely tsed in Scot-
land to sigaify the tegin-ning of a new lite of thasoul in death. He believestraders frum Seoltand tooka symbol that was alreadysavient with thom fo theMMediterrantan, where the‘Geocks tovk it up.My Peterson, aged 74,fron Abrrutbven inPerthshire, has prblished a

Guardian Newspaper
March 1999

 
Something stirred deep in my memories, and I began to visualise again themarkings on the Manchester parasol. I became quite certain that there were threesymbols, repeated four times, and thatthefirst of them could so easily be a cruderepresentation of that early Pictish alpha.
Frantic indeed was my search, and great my jubilation on discovering again mylost treasure, which not only confirmed my initial conjecture but would quicklylead me to even greaterriches.
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Here we have again that Manchester alpha, re-
photographed and image-enhanced by the finest modern
technology, butstill retaining that inexplicable sacredness
of an 8,000 year old totem. It was adopted by the
Nazarenes as their ‘fish’ symbol some 50 years before
Christ was born. Indeed, “Nasrani” remains in use today
as the Arabic word for a shoal of small fish as well as for
‘Christian’. In the New Testamentit occurs many times, as
in Incovv tov NaSepaiov [John 18,5] and has been in

constant use by Christians since the persecutions of ancient Rome.

 

The Second Clue

I believe that this is known to your readers as {quad}, but in
spite of the unfortunate distortion caused by stretching of the
fabric, it is clearly a plan of Solomon’s Temple, central to the
mysterious discoveries of the Knights Templar and by
implicationtoall the strangerites of modern freemasonry.

 

Compare it for a moment with the known layout of the Temple, as copied
precisely in the construction of Rosslyn chapelin the mid fifteenth century:
Eaemcee Plan from “The Hiram Key"

Knight & Lomas
Arrow, 1997

#Apane page 423LL   

 

The proportions of the APL 0 match the proportions of the Temple so perfectly
that this surely can be no co-incidence? Weshall return to Rosslyn in a moment,
for it is here that the strangest part of the mystery unfolds. Butfirst to the central,
third symbolon the parasol:
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Power and the DawnStar
tae Mihr neauiag sas Leek Now I knew that I had stumbled on something truly

mind-shattering. The Sumerian symbol for the ‘dawn* star’ is a FIVE POINTEDstar - used by the Egyptians
from around 4000BC to symbolise the rebirth of the King
as Osiris and his journey to thestars.pee glenn top the Mier alt 5:
This is one of the most ancient symbols known to man,

having come to Sumerfrom theancient civilisations which were drowned by the
great catastrophe sometime between 10,000 and 8,000BC [Heaven's Mirror,
Graham Hancock, 1998]. The computer languages of the world use only one
symbol- the six-pointed star - for multiplication, and yet here on the Manchester
Umbrella I find:

 
Therevelation came upon melike a great light breaking out in a darkened room -
your APL languagealoneuses the 5-pointed star as the symbolnotfor multiply,
but for ‘Power’. Surely this also can be no co-incidence?
From hereit a is short step to note thatthe‘triple tau’ (King, Priest, Prophet) can
easily be rendered in APL as Lefttack+Righttack+Downtack, and that one of theonly symbols allowed in a variable name other than A-Z is 4 ~ the pyramid - thesymboltraditionally employed by APL programmersas the preface to their most
sacred (global) variables.
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The Link with Freemasonry
I quickly realised that there existed many more odd ‘co-
incidences’, for example the original statement separator

“> {diamond} was formed by overstriking « and v to produce
A something identical to the badge of freemasonry (the square
av and compasses). So - why was {diamond} never implemented

by mainframe APLs on IBM machines... surely this can only
have been because it was considered too sacred to be used.

  

The Final Secret Revealed
Icommunicated these ideas to my son, and within daysI received the following
communication by electronic mail:
The likely repository of the secrets of the last true King of Egypt is the‘chapel’ of Rosslyn in Scotland. This is where they were secreted after the
Templar William St Clair hid the excavated remains of Solomon's temple back in1370 after the Templars were banned by the Catholic church. So far, so
uninteresting.

What else just happened recently near Rosslyn?? That's right .... DOLLY THESHEEP.
Simple really - the kings of Egypt attained everlasting life by cloning. Atthe death of the old king, the new king was duly drugged up to the eyeballs,
his sperm collected (means uncertain) and used to start the next king. Hissister was naturally used to carry the child, giving rise to incorrect stories
of incest. Actually it was just a simple clone job - the sister was necessaryto avoid problems of rejection of the implanted foetus.
So... the secret is out. The method was carried out of Egypt by Moses, holed
up in the Ark of the covenant for a few thousand years, rescued by theTemplars, hidden in Rosslyn Chapel and finally revealed to the Ministry ofAgriculture who used it with immediate effect to create Dolly. Oddly enough,
the experiment has not yet been successfully repeated!

The final proof (as if any were needed)...
The usurpers who ran the lower kingdom of Egypt in the ‘First Intermediate
Period’ were known as “The Shepherd Kings” and the sacred words which are
told to a master of freemasonry oninitiation are....

“Ma’at-neb-men-aa Ma’at-ba-aa”
Prof Oleg Péhi
1st April 1999

Prof. Pohl may be contacted via Vector production [Ed]
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The Investment Models of a Finnish
Pension Company

by Antero Ranne (antero.ranne@ilmarinen.fi)

The Investment Models
The Mutual Pension Insurance Company Ilmarinen is one of the companiesmanagingthe statutory employmentpension in Finland. The investment modelsfor actuarial use have been developedin Ilmarinen starting from the year 1993.The main parts are:

* financial time series data management
* timeseries analysis programs
* investment simulation models
* portfolio optimization models.

The models have been usede.g. for the following purposes:
* Developingthe statutory solvency requirements for the Finnish pension

companies andother insurance companies
* Developing newrules for determining the technicalinterest rate of Finnishpension companies
+ Analysing the risks connected with the investmentstrategy of the company.

Financial Timeseries Data
The models are based on financial time series from 12 countries. These includee.g. inflation, GNP growthrate, interest rates, share price indices, dividend yieldsetc. The longest of the series start from the year 1950. The data are saved in anthree-dimensional APL array. There are programs for adding new data and foroutputastables orfigures.

Timeseries Analysis Programs
Various time series equations are defined for the variables in the investmentmodel. Programs exist in APL to estimate the parameters of these equations.Although commercial statistical programs can be used for more thorough
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analyses,it is convenientto be able to makecalculations in the same environment
wherethe data are.
As an example it is shown how the parameters of the inflation model are
estimated. The inflation rate may be influenced by external shocks which in the
model are represented by oil price movements. Theinflation i(f) in year t may be
modelled e.g. by the equation

i(t) = m1 + ay [i(t-1)-a] + ag (14-2) — i] + by off) + by o(f-1) + e(f)
where o(f) is the oil price inflation and e(t) are the residuals or the stochastic part
of the model. The parameter valuesare obtained byiteration. For the intermediate
parameter values 11, 4, 4, b, and b, we calculate the residuals e(1), as well as the
partial derivatives

ol) asa, +f,om 1
oe(t) _=-x(t-T+m, ete.

By ordinary linear regression wefind the coefficients dj, ... ds in the equation
Ct), et) BO), GWCt) elt)eadSetatds +dets

The new parametervalues are calculated by subtracting the d-coefficients:
m=m—d,.., bo =b-ds.

The solution is easy in APL becausethe linear regression part can be calculated
directly using §, as is shownin the following programs. The variable “inf” is the
inflation and “oil” the oil price inflation.
par+Infparam;p2;e;d;c¢
p2+itpar+spo
:while 1E°3<f/ipar-p2
O+p2+par
e+p2 Resid inf,[1.1]loil
d+p2 Deriv inf,[1.1]loil
c+eid
parep2-c

:endwhile  
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etpar Resid vars;x;yim;a1;a2;50;b1;i
(x y)+c(ilvars
{m ai a2 bo bi)+par
X*+0 0,X-m 6 y*O 0,y 0 et(px)pd
:for i :in 2+ipe
elil+x(il+(-aixx[i-1])+(-azxx[i-2])+(-boxylil)+(-bixyli-1])

rendfor
e+2+e
d+par Deriv vars;x;y;m;a1;a2;b0;b1
(x y)+clilvars
(m al a2 bO bi)+par
d«((px),1)p itaitaz
d«d,-"14+0,x-m
d+d,-~240 0,x-m
d«d,-y
d«d,-"140,y

Thecalculation takes only a few steps. The same principles can be used for other
quite complicated equations.

Investment Simulation Models
When the parameter values have been established, the time series equations can
be used to simulate the variables. The residuals are then generated as random
numbers using the Wilson-Hilferty algorithm (see e.g. Daykin ef al., 1994). The
numbersare calculated using the following program:

Z+V Random N;M;S;A;B;C
a N random numbers from distribution with
a mean = 0, std deviation = 1 and skewness = V
a first numbers from normal distribution
Se (Sith) *2(N, 2) pM+214 7483646
2+(2002x5[;2))x(~2x@S[;1])*0.5
>(0=V)/0

a skewness is added by Wilson-Hilferty-algorithm
(A B C)*((V¥*2)5108), ((V56)-64V), 227
Z<(Ax(Z-B)*3)-€
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Figure 1 shows an example of simulated inflation numbers using the parameters
obtained by the programs shown above. The second version contains in year 15 an
inflation shock generated bytheoil price variable.
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The structure of the whole investment model is shown in Figure 2. A detailed
description can be found in Ranne (1998).
 

Inflation 5 Wage
index   

 

Money Govemment
market eat—, bond yield
rate
 : 
 

 

remate Share — Propertyprices prices

Investment vaiDividend Rentalloan rate yield yield       
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The purpose of the model is to generate investment yields that haverealistic
means, standard deviations and correlations in the long term. These are used to
estimate the investmentrisks of a company.
The investment variables are combined with a forecast describing the
development of the whole pension insurance company and various output
variables are calculated (e.g. premiums, pension expenditure, reserves, bonuses,
profits or losses). The most important output variable is the working capital,
which is the difference between the total assets and theliabilities of the company
and which acts as a buffer against variations in the investment results. The
following picture shows an example of simulated working capital as per cent of
the reserves.
 

Working capital as % of reserves
 

40

 

30

20

10

       
A thousand simulations for 20 years takes about 2 minutes 40 seconds on the
present computer (300 MHz Pentium, 128MB memory).
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Optimization Models
In the optimization problem there are different investmentcategories (e.g. bonds,
shares, property, cash). The investment returns have means p,; , standard
deviations o; and correlation coefficients p; . Standard deviation is used to
measuretherisk level of the investments.
The proportion invested in category i is x; (2; X; = 1). The mean p and standard
deviation o of the whole portfolio is

ne Desxj
c=Sas

wherec,is the covariance cj= 6; Py -
The problem is to find the portfolio with the lowest risk o corresponding to a
given mean return ys. (Alternatively one could find the maximum return
corresponding to a given risk.) In practice there are often also minimum and
maximum proportions for different investmentcategories.
Mathematically the problem is therefore formulated as

minimize the function 2); 6333;
using conditions 2, x;=1

Xj yj Xy=
mSx,SMy k=...

By standard mathematical methods it can be shown that the solution may be
found by solving the following group of equations:

22, Cy xt at Pipa dAy k= 1,40
X,4;-1=0
ZiaH=0

where in each investmentcategory i one of the following conditions is true:
a) X;F My
b) x;=M;
c) 4,=0,
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For each combination of these conditions the resulting system of equations is
linear, andso it can be solved in APL using the function g.
One has to solve the equations for different combinations of the conditions a-c.
Thesolution that fulfils all the conditions and has the smallest varianceis finally
chosenas the answerto the optimization problem.
The part of the program solving the linear equations is shown in the following.
The program usesthe global variables:

Mu vector mean values for investment returns
Cov matrix covariances
Min vector minimum values
Max vector maximum values.

Since it is possible that a given system of equations has nosolutions, there is a
matrix division function that returns the empty vector instead of stopping in
domain error:

2+X MatDiv ¥;Qelx
a Matrix division
a Result is empty, if no solution
Oelx+'Z+8 © +0!
2+XBY

The second function finds the distribution for a given mean return “mean” and
conditions that are based on the argument“list”:

z+list Optimal mean;n;N;MAT;C;Kyi
Finds the optimal distribution for given mean return “mean"
Investment return means in “Mu”, covariances in "Coy",
maximum and minimum proportions in "Max" and “Min"
dist(k]=0: no restriction in investment category k
list kisi: use minimum for category k
Jist[k]=2: use maximum for category k

Ne2+2xn¢pMu
MAT<(2pN)p0
MAT(C in; in]+2xCov
MATC in; nt1)+MAT(nt+1;1n]+1
MATC ingnt+2]+MAT(En+2; 1n)+Mu
MATL injnt2tinj+~(in)o.=in
C+(np0),1,mean,npo
:for k :in in
ient2+k
select list[k]
case 0
MATL i; ]*+i-i¥
cCij+o

BR
OD
ER

RD
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rcase 1
MATC i; ]«k=.N
Clil+Min([k]

:Case 2
MATCi;]+k=.N
Clij+Max([k]

rendselect
:endfor
z+ntC MatDiv MAT

Onehasto execute the program for different valuesof the variable “list” and find
the solution that fulfils all the conditions and has the smallest variation. The part
of the program doingthis selection is not shown here.

References
Daykin, Pentikadinen, Pesonen: Practical Risk theory for Actuaries, Chapman and
Hall, London, 1994
Ranne, A.: The Finnish Stochastic Investment Model, Transactionsof the 26th
International Congress of Actuaries, Vol. 7, Birmingham, 1998.
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The Subset Sum Problem
by Alan J. Wilson (Awilson@hrfs.co.uk)

The followingis a good example of the awesome problem solving power of APL.

The Problem
Suppose you have 200 positive integers and wantto find out quickly whether any
subset of them adds upto 1000.

The Solution
Wecreate an array of zerosof size 200 by 1000.
Weenterthefirst of the 200 numbersin the first row in the column corresponding
to its size, e.g. if it was 23 we would put 1 in row 1 column 23.
Wethen take a second number and displace the original array as follows:

1080
 

 

  

 

 Tite TEE

The displacement is one down and then across by the amount of the second
number. We chop off the overhang which is shaded in, pad out the top row and
left hand gap with zeros and add together the displaced row with its undisplaced
self. APL doesthis in oneline of code, see line 5 of CRFATE_MAT below.
Finally we enter a 1 in the top row in the column in a position corresponding to
the size of the second number.Thetotal of the entries in the array is now 3 (unless
some have droppedoff the edge).
Werepeat this process for each number, the total number ofentries after the n™
numberis processed is a maximum of 2" - 1.If a particular number is greater than
1000 werejectit, see line 2 of CREATE_MAT.
Wecontinuethis process until either we havean entry in column 1000 or we have
used all the numbers up. The function listed in fact processes all the numbers and
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gives distributions ofall the totals from all possible subsets, subject to a limit of
the array size.
An entry in column 1000 implies a subset of the numbers used to date adds up to
1000. We can determine when the entry first appeared, hence the last number
used is in the required subset. We can use this to establish the last of a set of
numbers which add up to a reduced target by solving the problem with target
1000 - the last number. By repeating the process we finally obtain the required set
of numbers.
A useful test of the function is to use the numbers 1 to 49. The function produces
in the sixth row of M totals of 21 to 279, when run asfollows:

(149) CREATEMAT 6,279
Thetotal of the numbers in the row is 13,983,816 which is the number of ways we
can select 6 numbers from 49, i.e.6!49. M[6;] is the distribution oftotals of all
possible sets of lottery numbers.
Many types of dynamic programming problems can be solved by this technique
andvariations ofit.

v lhs CREATE_MAT rhs ;N
(1) Merhsp0 o Net
(2) Jhs+lhs[ (lhssrhs[2])/iplis]
{3] M(i;ihs[1]1+1
C4] swhile (plhs)2N+N+1
C5] MeMtrchst0,[1]((rasl1],lAs(N])p0),M
[6] M[13;1AsENJ]]+1+ME1;Jhs(¥1]
C7] rendwhile
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OpenGL Workspace

&
Russian Student Fund

Under the inspiration and guidance of Alexander Skomorokhov,
Alexei Zalivine, a Russian Information Processing student in
Obninsk, has written about 150 functions to access the OpenGL
API functions under Microsoft Windows using Dyalog APL/W
version 8 (32 bit). Included in the workspace are a number of
utility functionsto facilitate the use of the APIs as well as an
interactive tool to experiment with the graphic image. For a more
detailed description, please see the April, 1998 issue of Vector,
pages 128-142.

To makeit possible for Alexei and someof his colleaguesto attend
APL99, a Russian Student Fund has been established. For $99 you
will receive a copy of the software and the Vectorarticle. $50 will
be contributed to the Fund and the remainder will compensate
Alexei for his work (capitalism, you know) and cover the
distribution costs. For $150, the book, OpenGL Superbible, by
Wright and Sweet, will be included as well. Additional
contributions to the Fund are, of course, most welcome.

Please send a check (preferred in US) or moneyorder in $US made
out to Renaissance Data Systems, or credit card information to:
Renaissance Data Systems; P.O, Box 421; Georgetown, CT 06829

Additional information may be posted to our website,
www.aplbooks.cnchost.com. Additional information on OpenGL
may be found at www.opengl.org.  
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Hackers’ Corner: Don’t Clip my Children!
by Adrian Smith (adrian@cgsl.demon.co.uk)

Motivation
“The great stormofcomputer progress moves on, leaving behind many puddles, in which
teaminteresting life...” (Ted Nelson, Stanford, 1991)
Somewhere between October 1998 and January 1999 the great storm of computer
progress swept through Basingstoke, leaving behind it a subtle change to the
Dyadic interpreter which few people noticed, but which had somerather bizarre
consequences for one particular application which just happened to be
dominating my life at the time. It also upset the children, whose ‘Mystro’
adventure puzzle game developed strange rectangular ‘windows’ to the desktop
{or File Manager or whateverelse was underneath at the time) - something funny
wasgoing on, and I wasgoing to haveto find out whatit was!

Investigation
Obviously the first thing to do was to find out what I was doingto triggerthis
strange behaviour, and then to make up a sample function to illustrate the
problem.It turned out that my problem was caused by exploiting a very useful
(undocumented) feature of the interpreter which allows you to set a subform as
('BCol' @) - this completely prevents it from painting, butit still registers
mouse events, andit has a ‘Cursor’ property. This is exactly what you need if you
have a pictorial adventure game where various areas on the picture are marked as
‘hot spots’ which either jump to another picture, or run some kind of challenge
where you needto type in the right code to proceed. More immediately relevant,
it lets you simulate ‘active desktop’ with ilhuminating shortcuts where the icon
labels magically change on mouse-over.
Hereis the sample function, and if you turn the page, you can see the weird effect
it produces...

vgoo
(1) ‘ff OWC' form!
[2] 'ff.sub'OWC'subform' ''(410 10)(80 80)('Bcol' @)

v
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[JoGG) The problem is that not
: only has Dyalog

(correctly) left the
subform unpainted, but
it has carefully avoided
painting the underlying
form too! After several
conversations with the
Basingstoke helpline it
turned outthat they had
added a ‘ClipChildren’
style to the ‘Form’
object, apparently to
reduce flicker when
Windows98 or NT users
set ‘Show contents while

dragging’ in Display Properties This also explained anothereffect I had become
aware of - forms with lots of child controls were being drawn with holes cut out
under the controls, which were then drawn over the holes. Running on a black
desktop with a (fairly) slow graphics card, youreally notice this.

 

 
 

The Solution
vsetwdw objigwi;swl;hdl;bits

{1] a Zap the 'Clipchildren' style on parent object <obj>
[2] ‘gwi'QWA'U user32.C32{GetWindowLongA I I!
[3] 'tswl'QNA'U usera2.C32|SetWindowLongA I I u' ~
C4] hdi+obj OWG'HANDLE'
(s) O+bits«(32p2)tgwl hdl “16
[6] (72bits)+o
(7) {}swl hdl ~16(2sbits)
[8] O+bits+(32p2)Tgwl Adl “16 «a Debugging code - remove

v

The 7th bit is the one that you need to zap to reverse the change and getback to
the old settings. Zapping various of the other bits has bizarre and unpredictable
effects, and is not recommended. Simply run this function, passing it the name of
your main form after creation and your children will no longer be clipped.

vgoo
{4] ‘ff OWC' form
[2] setwdw' ff"
[3] 'ff.sub'OWC'subform' ''(10 10)(80 80)('dcol' @)

v
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TECHNICAL
CORRESPONDENCE

Property Names in APL+Win
From: David Siegel March 1999
In Vector Vol.15 No.3, Jonathan Barman(in his article “VideoSoft FlexGrid Pro
with APL+Win”)stated:

“APL+Winrequires that you prefix any OCX control properties with an ‘x’,
methods with an ‘xX’, and events with an ‘onX’.”

This is incorrect. For both OCX and COMinterfaces, the properties are exported
both with AND without the prepended‘x’, ‘X’, or ‘onX’. The only exception is
where an OCX control (or COM object) has a method, property, or event whose
name duplicates one of the standard APL properties, methods, or events. For
example, “size” is a standard APL property. If an OCX control exposes a ‘size’
property to which you wish direct access, you must use ‘xsize’ because a
referenceto ‘size’ will refer to the APL standard property (a cover for a Windows
standard interface). However, a property such as ‘FixedCols’ may be accessed
either as ‘FixedCols’ or as ‘xFixedCols’ since this is not the name of a standard
APL property. Useof the latter guards against the (rather unlikely) possibility of
a standard ‘FixedCols’ property being added to all APL+Win objects in some
futurerelease, of course.
This is a minor point, but it was mentioned as a difference between the Dyalog
APL and APL+WINinterfaces. The actual difference is that as Dyalog exports all
names withouta prefix, access to the standard properties is lost if the control
defines a property with the same name, whereas APL+Win permits access to
either the standardproperty, or to the control-specific property in such cases.

David E. Siegel Software Developer, LEX2000 Inc (a COGNOS affiliate)
[Associated with APL2000]

T have no doubtthat this is true, but the only help I couldfind was in Refv3c04.doc in the
paragraph headed “Properties of an OCX Control” where it states: You can use the
properties ofan OCX control in APL GUIby prefixing their names with lowercase letter
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x. Similar statements about the X and onX are made in the “OCX Methods and Events”
paragraph. I cannotfind the fuller explanation given by David Siegel anywhere in the
manuals,
It seems much safer to include the leading x X or onX in case a new property, method or
event is introduced into APL+WIN which might mask the OCX property method or
event. Jonathan

 

Iterated Function Systems
From: Norman Thomson

Tread the Reiters’ article on the above topic (Vector vol. 15 no.2 pp.104-120) with
great pleasure. However J would like to suggest that greater advantage could
have been taken of the J interpreter in using complex numbers to generate
rotation matrices, and “amend”to tidy up the programming of homogeneous
coordinates. To start with, use verbs id and di to define an identity matrix and
the coordinatesofits diagonal:

   NB. identity matrix of order y.
"1¢(1.,.4.) NB, coordinates of diagonal elements of id y.

 

   
Now usethe properties of “amend”to make scaling matrices from id 3:

scale=:3 : 'y. (di 2)}(id 3)" NB. scaling matrix y.= x,y scale factors
scale 0.1 0.5

o,.1 00
06.5 0
aod

A verb to generate a translation uses a similar technique to generate the indices
of thefirst two items of the third row:

trans=:3 : "{y,,1)2}id 3' NB. translation matrix y.= x,y shifts
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trans 0.4 0.6
1

n
O

B
o
o0

0.4 OL

Therotation matrix is generated by using Euler's formula, followed by +. which
generates a 2-item vector from the real and imaginary parts

cs=:+,@a@j. NB. make vector (cos y. , sin y.}) from exp(iy.)
Nowuse a gerund, whichthe Reiters extol in order to generate the 2x2 matrix (c-
8,8¢):

cs*‘({.&cs&-}*: 0 NB. 2 dimensional. rotation matrix, y-=angle

 

rotz pi%a
0.5 _0. 8660254

0. 8660254 0.5

(As anaside,the result of rotating a single point with coordinates (x,y) through
an angle a is given by xjy*j.a and so the hook r2=; «aj. describes such a
rotation, thatis

1j6 r24—4, 50852j4, 08328
producesa result equivalent to

(rot2 1)+/ .*1 6
—4.50852 4,08328 )

Finally transform to homogeneouscoordinates using amendasbefore:
rot=:3 :'(({rotz y.),.0)(0 4)}id 3’ NB. rotn.matrix for hom. coords, y-sanglerot pix3

0.5 _0.8650254 00. 8660254 o.5 0
0 o4

The matrices d, e, and f on p.113 are then simply defined as
d=:scale 0.97 0.97
e ot -2rig*pi
f=:trans 0.189 _0,14
  

The seven lines with comments collectively make up a little package for thesetransformations.
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Working with Formula One in APL+Win
From: Ajay Askoolum 18th January 1999
Very interesting to read Jonathan Barman’s VideoSoft FlexGrid Pro with APL+Win
in Vector 15.3. I have been using another OCX control, Formula One, from
Tidestone Technologies. Formula Oneoffers two nice features

1. Itcan read Excel spreadsheets (without graphs), tab delimited textfiles etc.

  
           

 

    

    

    
  

For example,

ReadExcel 'C:\MSOFFICE\EXCEL\EXAMPLES\SALES.XLS*

SEY AIRLINES
Sales Report

Region January February
North 10114 43400

6 South 22100 24080
Ty East 13270 «15670
3 West 10800 21500
10.
ML12a]>f\ Sales Report Sheat2 Sheets Sheet   

 

 

v ReadExcel R
[1] a Demo FORMULA ONE reading EXCEL spreadsheets
(2)
(3] ‘EXCEL' Qwi ‘Delete!
C4]
Cs] Qwself+'EXCEL' Qwi ‘New' 'Form' ‘Hide?
(6) Qwi 'caption' (‘Excel spreadsheet ',R)
[7] Uwi 'Set' (twhere' 0 0) (‘size' 15 60)
Cal
fs] Owself+'EXCEL.SS' Qwi ‘Newt '¥C Formula One 5.0 Workbook!
C10] Qwi tSet' (‘where' 0 0) ('size' 15 5B)
{111 Owi 'XHeapMin’
(12) O OpOwi 'XRead' R &
{13] a 22Excel 4, 3=TAB delimited text files 4=Fxcel 5,0 etc
{14]
(151
(16] ‘EXCEL Dwi 'Wait'
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2. It has an array facility with its properties (note the[]).
‘EXCEL.SS' Qwi 'xTextSRc(J' (1,0, f'']2+110),41) (#,0''Jit0)

   

  

tox   a Excel spreadsheet C: MaksLianalae
A he i}

;BLUE SKY AIRLINES
{Sates Report

  
 

 

 

 

 

: Region January Februaryi North 10114 134006| South 22100 24060
7. East 13270, 18870

West 40800 21500
 

 

  Be
an

na
ne

uw
n-

=

   4|>{\ Sales Report Sheet? Sheets Sheet

However, you won't find the array extension documented with the Formula One
package. Mostcell manipulation properties supportit.
In general, in orderto findall the properties, methods and events of an OCX
supported by APL+Win, create an instance of it (EXCEL.SS, here), then
methods+>'EXCEL.SS' Qwi 'methods'
properties+>'EXCEL.SS' Qwi 'properties'
events+>'EXCEL.SS' Owl ‘events!

Havingestablished the methods, properties and events, basic documentation on
any oneof these can be displayed in the APL session. For example,

'EXCEL.SS' Owi ‘?xTextSRC(]' a Note single ?
xTextSRC Sets or returns the text value of the specified cell.

Ref String <- xfextSRC(Long nSheet, Long nRow, Long nCol)
Set xTextSRC(Long nSheet, Long nkow, Long nCol) <- String

or

'EXCEL.SS' Dwi '?7?xfextSRC(]' a Note double ?
which displays the text above in the APL session andcall the Formula One help
file and display the topic xfextSRC[]. However, the helpfile does not contain
the array topics. Therefore you’d have to look for TextSRC.
This wayof finding the properties, methods and events of any OCX works.First
create an instance of the OCX,in this example Excel 5.0
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Vv Excels
{1} ‘#' Dwi ‘Reset!
[2] 'XL' Qwi 'New' ‘'Excel.Application'
[3] 'XL' Qwi ‘caption’ ‘APL running EXCEL‘
C4) 'XE' Qwi ‘visible’ 1[5]
(6) ‘Now Open a workbooktv

This instance of Excel 5.0 does not open a workbook, so it must be done manually.Excel 97 opens a workbook. Now, create some children
Vv ExcelHierarchy{iJ

[2] a Workbook must be open
[3] 'XL' Qwi 'Workbooks>XL.WB' 1
Cul 'XE.WB' Dwi 'xActiveSheet>XL.SH!
[5] 'XE.SH' Qwi 'xUsedRange>XL.UR'
{6] 'XE.UR' (wi ‘FormulaRici'
[7] 'XL.UR' Qwi 'Pormula'
{8} 'XL.UR' Qwi 'ClearContents'

v

The properties, methods, events of each object can be found in a similar way :
properties+zoéject Qwi ‘properties!
fry

'XL.SH’ Qwi 'properties'
'XL.UR' Qwi ‘properties!

Finally, what OCXs are available to APL+Win? That is, which OCXs areregistered? On my PC,
o'#' Qwi 'XInfot466 3

You can filter the OCXs
p'#! Qwi 'XInfo' ‘Excel!
43

Thelast expression returned all the OCXs with the word Excel in theirregistration.
OCX vendors simply do not mention APL in their documentation. However, theFormula One website occasionally documents APL/FORMULA ONE problemresolution.
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A Technical Note on Counting Moves
for Generalized Towers of Hanoi

from Norman Thomson

1 enjoyed Howard Peelle’s article in Vector Vol.15 No.3 pp.38-46, not least
because of its accustomed clarity. Its contents prompt me to make a numberof
observations.
First, why is there so much abouttriangles which are structures foreign to J? If
Pascal had had J available (and just think how he would havelovedit!) I surmise
that we would never haveheard ofhis triangle, but rather of his table, defined by
Pt=:! ./~@i.) fora given size y. .
Page 43 contains thefinal version of an algorithm for counting the number of
generalized Hanoi moves. In this, the phrase (+/ .* Powers) is used to
multiply a vector by successive powers of 2. This can be more readily
accomplished by #.&}. thereby making the verb Powers redundant, and
incidentally speeding up this part of the algorithm by a factor of two.
On p.45 Howardnotes the relation between the Pascal table and the Hanoi table
on p44. Having developed M,this relationship can be demonstrated by an
alternative way of generating Hanoi :

(2+i1,11)M each each ft 11 NB. each=: &>

To summarise some ofthe results which we are encouraged to obtain from the
Triangle verb

+#/(1 1,10 0)&Triangle Repeat m and +/(1 1,:0 1)4Triangle Repeat m
give the final columns(bartheinitial items) of Pt m+4 and Pt mtz;

+/"1(x 1,:0 0)&Triangle Repeat m gives the powers of x+4, and
+/"4(x 4,10 1)aTriangle Repeat m_ gives the scansof the powers of x+4

x must be positive but need not be an integer. These are realisations of the
algebraic identities

(ctLjett = x(xt1)a + (xt])e and E(xtl)stt = (Loct])e) + xQct1e +ts
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Next, two small variations in Tr iangle allowthe Stirling numbersofthefirst
and second kinds to be generated by replacing the verb n with s1 and s2 as
indicated below.

sis. #@] NB. Replace n with si to obtain Stirling nos. of first kind
s2=:>:@1.@s1 NB. For 5. nos. of 2nd kind, also add parens .. ((s2 * Row), a ..

Stirling numbers of the second kind give the numberofpartitions of n objects
into r non-empty subsets, and those of the first kind give the numbers of
Partitions into non-empty cycles. More details can be found in Howard’s
reference [0]. The usage is (1 1,:0 0)aTriangle Repeat m. Sincethe verb n is
being replaced,the first of the four integers in theleft argumentis a dummy, the
others must be 1, 0 and 0 as shown.
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Using VideoSoft FlexGrid Pro with
DyalogAPL: an Update

by Jon Sandles

Introduction
In the last issue of Vector I wrote an article describing how to use the VideoSoft
FlexGrid with Dyalog APL. I reported on a number of shortcomings, by far the
worst of which was Dyalog’s incomplete handling of events coming from the
ActiveX control. Before Vector had even landed on your doormats, Dyadic had
published a patch for their new version 8.2 interpreter.
As well as fixing this bug, the new 8.2 interpreter has also completely cleared up
the instability problems I was having previously.
Thefix is available for download(if you are a member of Dyadic’s DSS service).

QueueEvents
In mylast article 1 showed how you should be able to write the following event
handlerin the ‘BeforeEdit’ eventof the flexgrid.

Vv msg+onFGBeforeEdit msg
[1] :If 'Sales'=(1omsg)QWG'TextMatrix(0;',(#msgl4]),']'

o msg(5]*1_0 :EndIf
v

The setting of msg[5] to 1 should set the ‘Cancel’ parameter to ‘True’. This
shouldreject the event. Because results were not returned to the ActiveX control
under Dyalog APLthis technique did not work.
Dyadic offered the following explanation on their WWW pages:

“By default, events generated by an ActiveX control(associated with an
instance of an OCXClass object) are processed like all other events in Dyalog
APL.
This meansthat if you attach a callback function to an event in an OCXClass
object, the events are queued up when theyare received and then processed
one-by-one, by [1D@,from the internal queue. This is the mechanism used to
processall events in Dyalog APL andit has many advantages:

8
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Events are handledin an orderly manner
An event cannot interrupt a callback that is processing a previous event
Incoming events are held up so that you cantrace a callback functionetc.
The disadvantage of this approachis that, for internal reasons, your APL
callback function is unable to return a result to the ActiveX control, or to
modify any of the arguments supplied bythe event. This is a severe problem if
the ActiveX controlrelies on callbacks to control certain aspects ofits
functionality.
The new QueueEvents property allows you to change the normal behaviour so
that itis possible for a callback function to return a result to an ActiveX
control.”

So by simply addingthe followingline to my Go function:
fg OWS'QueueEvents' 0

And Bingo! Suddenly the edit events are being rejected. Great stuff. The other
handler that didn’t work - the one that was meant tosetthelittle scroll tips on
when you movethescrollbar up and down ~

Vv msgtonFGBeforeScrollTip msg
{11 (tomsg)OWS'ScrollTipText'('Row : ',#msg(3])}

v

~ also suddenly started working. So Dyadic have solved the problem completely.

Conclusion
Dyadic have acted promptly to address the issues raised in my last Vectorarticle
and as a result the FlexGrid is a viable alternative grid control for use under
Dyalog APL.
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Memory MappedFiles in J
by Chris Burke

} 4.02 supports memory-mappedfiles. A memory-mappedfile can be associated
with a J noun — referencing the nounis equivalent to reading thefile; changing
the noun’s value changesthefile.
Somebenefits:

+ There is no need for explicitfile i/o operations.
+ Memory-mappedfiles can be muchlarger than system RAM,yetthey can be

accessed without page thrashing.
+ Accessing memory-mappedfiles is very efficient, and faster than a normalfile

read.
+ A file can be memory-mappedby twoprocesses on the same machine,

allowing them to share data.
For example, a demo of memory-mappedfiles we have given at conferences and
presentations uses a CD-ROM that the New York Stock Exchange distributes
each month with detailed trade and quote information. J nouns are mapped to 7
files with a combined size of 650MB, and these nouns can be usedjustlike any
other J noun. Talk aboutbig arrays!
Memory-mappedfiles are an essential part of Windows 95/98 and NT (Win32),
where they are used to implement virtual memory management. Thus, the new
facility in J just hooks into codethatis already part of the operating system.
This note will give an overview of memory-mapped files, and how they are
defined in J. The basic ideas are pretty simple, though undoubtedly the
underlying Win32 code is complex.

Win32 Memory Management
To understand memory-mappedfiles, we first need a basic understanding of
how memory is organized in Win32. In particular, when a process such as J
references a particular memory location, how is that reference translated into a
reference to physical memory?
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It turns out that the translation is done in two steps — the memory reference is
first translated into a file reference(i.e. a file storage location on the hard disk),
and from then into a physical memory reference. Let's look at the steps in turn.
Note: in the following discussion, the term “memory reference”, while singular,
will typically refer to a block of memory. For example,if you read a single byte
from file, Win32 in fact will read in the block containing this byte. Typically,
the minimumsize block Win32 works with is a page, which is a block of 4KB.

Process Memory
Whena process such asJ is started, it is allocated a private virtual address space
(VAS) of 4GB (2432). All memory references for a process are made withinits
VAS.The VAS is the working memory for the process, as well as the only way by
which the process can communicate with the outside world.
In theory, a process can use any 4-byte integer as a memory pointer, though in
practice, Win32 imposes somerestrictions on what may be used. For example,
Win NT disallows write access to memory used by system DLLs; Win 95/98 does
not, and henceis less stable.
The VAS is private in that a process may not access another process’s VAS;
moreover, if process A references memory location X, and process B also
references memory location X, typically the values will be different.
The VASis virtual in that the memory locations do not correspond directly with
physical storage. A simple consequenceis that the process itself knows nothing
about where the physical data resides on the machine, and hence has nodirect
control over physical memory. As a user you may be aware that your machine
has so many bytes RAM (and cache), and hard drive — but the process knows
only about the VAS it has been allocated.
Initially, the VAS is empty — if the process tries to access an arbitrary memory
address this will likely result in an access violation. A process can only use
memory addresses that are in use and therefore valid, and Win32 keeps track of
these memory addresses. The processitself can allocate memory in the VAS, and
Win32also allocates some addresses on behalf the process.
For example, Win32 allocates memory addresses for the executables (J.EXE) and
any related files (J.DLL), plus the Windows system DLLs. Note that the VAS
needs to have these addresses in orderthat the process can usesthefiles.
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File References
Now wegetto thereally interesting part — Win32 associates all valid memory
addresses in a VAS with file storage. Vice versa, when a process needs to access a
file, then, if not already done so, Win32first allocates a memory address in the
VAS forthatfile.
In the caseoffiles such as J.EXE, there is an obvious association — the memory
address Win32 allocates for J.EXE is associated with the J.EXE file itself, and the
sameis true for the Windows system DLLs. But what about whena processitself
allocates memory?
Tt turns out that Win32 maintains a file on the hard disk called the pagingfile.
Whena process allocates memory, a equal amountof space is allocated in the
paging file, and the memory-address in the VAS is associated with the address of
the corresponding spacein the pagingfile.
Therefore, we now havethefirst part of the memory address translation — when
a process references a valid memory address, Win32 simply looks up the
correspondingfile address.

Physical Memory
Physical memory comes in variousflavours: on-chip cache, off-chip cache, andsystem memory.As far as we are concerned,all this memory is treated the same.Also, just as for a VAS, Win32 associates each page of physical memory in usewitha file reference.
This gives us the second part of the memory address translation — after thefile
reference is determined, Win32 simply looks to see if there is a correspondingphysical memory address.If so, it is used; if not (i.e. the file reference is not
currently associated with physical memory), Win32 creates the association. Ifnecessary, Win32 makes RAM available for the new association by deletingexisting associations (andfirst updatingthefile system if the RAM contents havechanged).
In summary:

+ Eachprocesshasits own virtual memory address space (VAS).
+ Allused memory in the VAS is associated withfile storage.
+ Allused physical memory is also associated with file storage.
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+ Whena process references memory in its VAS, Win32 translates this to a file
reference, then translates this to a physical memory reference, creating the
association if required.

Memory-MappedFiles
The mapping between VAS memory addresses andfile references is known as
memory mapping.
A memory-mappedfile is simply a file for which there is an associated memory
reference in some process’s VAS. ThusafterJ is loaded, the files J-EXE and J.DLL,
as well as the Windowssystem DLLsare all memory-mappedfiles.
Now suppose youreada file in J, for example:

dat=: fread 'profile.ijs'
In orderfor the file to be read, Win32 mustfirst associate the file with a memory
address in the VAS. The “file read” then becomes a memory copy,starting from
that memory address.
The result of the read is assigned to a variable dat. This variable in turn must be
stored in the VAS, and hence must havea file reference associated with it (in the
pagefile).
Thus, in this example, two memory-mappings have been used — oneforthefile
profile. ijs, and one forthe variable dat in the pagingfile.
Note that the contents of profile. {js were physically copied from the hard
disk to RAM.Also, if at some later stage Win32 needs to page out this part of
RAM,then the contents will again be copied,this time to the pagingfile.

Memory Mappingin J
Now we come to the crux of the matter.
Wecan simplify this process — instead of doing thefile read, we can have Win32
simply memory-mapthefile, i.e. associate the file with a memory address in the
VAS, and wecanthencreate a J name dat which points to that memory address.
As far as J is concerned, this would haveessentially the sameaffect as before —
the variable dat would point to a file location representing the contents of the
file. In the first case, the file reference for this data is in the Win32 paging file and
the actual data in RAM orin the pagingfile; in the secondcase,the file reference
is the actual file reference for profile. ijs and the data remains onfile.
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This second methodexplicitly creates a memory-mappedfile in J.
Clearly, the second methodis more efficient than thefirst, since no actual data is
copied.

Housekeeping
Quite a bit of housekeeping is needed to makeall this work.
First, the Win32 API provides functions for explicitly mappinga file toa memory
address in the VAS.Theseare not discussed here — instead see the lab Mapped
Files.
But wealso need some wayof creating a J noun (here dat), whose data address
is the memory addressof the file in the VAS. To allow this, changes were made
for J402.

J Noun
AJ noun hasthe following parts:

+ a header, that gives the type, rank, shape, addressof the data, and other
information

+ the dataitself
+ a locale entry (symboltable entry) to address the header.

In versions of J prior to J402, the header and data were always stored in
contiguous memory, but in J402, the header and data can bestored in separate
locations. Also, J402 has utilities that allow you to create a noun’s header and
locale entry. This now gives us the ability to associate a name with a memory-
mappedfile:

+ First use the Win32 APIfacilities to memory-mapa file, returningthefile’s
VAS memory address.

+ Then useutilities provided in J402 to create a noun’s header andcorresponding locale entry. The address of the data in the headeris the VAS
address for the memory-mappedfile.

After this is done, the noun appearsjust like any other noun in J.
When you create the new noun, you also specify the datatype. A characterdatatype will work for anyfile, but you can also specify any other datatypeif the

1
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file is in the right format, for example,a file of integer data should have 4 bytes
per element, with the value for each n being |. (4#256) #: n. Similarly, you
can specify the shapeof the data.
The above describes a file which only contains data, but you can also memory-
map a file which contains both a header and data. In this case the file is self-
describing and you need only specify the filename.
For detailed information on the J implementation, and an example of a large
memory-mapped database , see the labs Mapped Files, and Mapped Files Database.
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Drag and Drop in Dyalog APL
by Jon Sandles

Introduction
When you design modern Windows applications, there is often a user-driven
requirement to be able to perform complex tasks using the mouse. (As
experienced programmers we tend to be keyboard freaks and frequently ignore
these rodent fans. Less experienced programmers tend to have the reverse
problem!) More often than not the user of the mouseis required to move a control
by holding the left mouse button down and movingit - “dragging” - and then to
release the mouse button over some other area of the screen - “dropping”. The
other area of the screen is not limited to the current form, or even the current
application - it could be anywhere.
This madness wasalmostcertainly brought to us by the people at Apple - and for
once I am not thanking them. Users demand to drag and drop anything onto
anything and get some sort of sensible result. For Microsoft the Windows
Explorer paradigm kickedit all off and ever since then we have been dragging
and dropping like mad.
This article explores how drag and drop is implemented within the Windows
programming environment and shows how to mimic this behaviour in Dyalog
APL. The techniques use low level Windows Operating System calls so should
apply to most programming languages.

OLE Drag and Drop
The dragging and dropping of data between applications has been madepossible
by OLE.(Microsoft keeps changing what OLE means soI will not evenstart to try
and explain: you just have to believe.) OLE defines a methodofstoring some datain global memory and registering what the data represents so that applicationscan quickly work out whether they understand whatit is or not. Thereare lots of
standard OLE data types that are very useful - text data, delimited text data, file
types, images etc. These are very similar to the kind of global descriptors that theWindowsclipboard understands. (Indeed, the keyboard shortcut to a drag and
drop operation is frequently cut and paste.) If your application understandsthesedata types then you can easily build in drop zones to your forms so that the user
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can drag this data from other applications onto yours. This saves having to write
complex import and export routines.
This technique is fraught with problems. Each application may have a slightly
different understanding of how to treat each standard data type and hence data
can become distorted or lost when transferred in this way. (Ever tried copying a
bitmap from Wordto Excel to Paintbrush to CorelDraw?)
Asnice asit is, I will not be going any further into the issues of defining OLE drag
and drop data types and storing global data. Instead, I will concentrate on the
mechanisms of drag and drop within Dyalog APL. Because we are concentrating
on this single environment I can get away with using global APL variables to
share data for the drag and drop operation. This means that we cannot drag the
data onto another application, nor can we accept dropped data from another
application. The techniques I propose will be extensible to do this, and it would
be interesting to extend this article at some pointin the future.

Dragging
The mechanics of dragging and dropping are the same whatever the control,
whatever the programming language. They have to be if they are to co-operate
with each other.
So, let’s start at the beginning. What happens to make a drag operation begin. Try
it in Windows Explorer and see for yourself. The ListView control in the right
hand paneof Explorer is made up of items, which are either folders or files. You
can place the mouse over one of these ListView items and press the left mouse
button down and withoutletting the button back up you can start to drag the
object aroundthe screen. If the mouse button comes back up, the drag operation
ends. Thus, we need to catch the mouse button down event and the mouse move
event and check that the mouse button stays down. As soon as we detect the
mouse button has come up we mustabort the operation.
This doesn’t tum out to be as simple as it sounds. Firstly, you needto take care
that you start the drag correctly. Try the following code...
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v TestDrag
(1) Init a just a placeholder to contain Qna defintions _ see later
C2] 'f£'OWC' form
tal 'f.tree1'QWC' treeview'('event!('MouseMove' 'onMM'))
(4) 'f£. tree2'QWC'treeview'('event'(‘HouseMove' ‘onMM'))
Cs] ‘f.s'QWC'Splitter' ‘f,treet' 'f,tree2!t6] '£.tree1'OWStitems’(,"tat "bi tel)[7] 'f.tree2'QWS'items'(,“'1' '2' 13+)
8] shandles+('f,treet' 'f,tree2')OWG"<' handle?
tg] acontrois+'f.tree1' 'f,tree2!

< msg+onMH msgidown
{1] down+1=59msg
C2) sIf down(al msg
fa) :Endr£

v

Run this code and you get a form with two panes(like Explorer), Both are emptyat the moment. Try doing a dragin the left hand pane (on a mythical pixel!) andwatch the event messages that appear in the session as you drag the mousearound. Notice howall the mouse events go to the control wherethe drag started(the source control) and the position of the mouse is given relative to that sourcecontrol.
Clearly, we have quite a lot of work to do to be able to work out where the mouseis and which controlit is dragging over or dropping on (the target control). To dothis we have to take control of the drag from the source and direct the mousemove messagesto the relevant target controls. At the same time we can adjust thecursorto indicate the state that the drag is in. (Have anotherlookat Explorer andsee how many different cursor states you can get by dragging over differentthings.)

Mouse Capture
The first step is to capture the mouse. This technique ensures that all mousemessagesare sent to the source controlandall positions are relative to the sourcecontrol (the Dyalog mouse move event is sort of doing this already, butunfortunately notfor all objects, so to be safe we take control of this ourselves).You wantto apply this as soon as the drag has begun, which is the first mousemovefollowing the mouse down, and remove the capture on the mouse up. Weneed two QWA calls:
QNA'I usera2.C32|SetCapture I'
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OWA'T user32.C32|ReleaseCapture'

Wecan then adjust the onMM event to use the SetCapture call. (Note how the
event handlers are removedfor the duration of the drag - we need to use our own
and then we need to put the old handlers back when the drag has terminated.)
Whenthe drag is in progress the cursor should change to a no-entry symbol. (A
sensible default as the source does not know yet whether there are any valid
targets to drop on. Atthestart of the drag we need to identify the data that is to
be dragged.In this example, I will take it as the currently selected items in the
tree that the mouse button was over. If there are none selected we should not
even enter the drag operation.(I can’t think of any reason why dragging nothing
around is functionally useful!) At the end of the drag (when the mouse goes up)
we need a new handler (attached at the start of the drag - onDragUp) to end the
drag process (doing whatever we decide it should do) and by calling
ReleaseCapture.

v msg+onMM msg ;down;sink;selected
[1] down+1=S52msg
(2) If down
(3) asource+iomsg
C4) selected+asource QWG'selitems!
{s] rIf v/selected
fel adatatoselected/asource QWG'items'
(72 aeventse*asource QWGtevent*
ta] sink+SetCapture asource (WGthandle'
Cs] asource OWS'event'('MouseMove' ‘onDragMove')('MouseUp' ‘onDragup'
(10] acursor+'.'QWG' cursor!
(41) 1. 'Qws'cursor' 12 a No entry cursor
[12] :EndIf
[13] :Endif

¥ onDraghove
[a] 'DragMove?

a onDragUp;sink
(11 'Dragup'
[2] sink+ReleaseCapture
(31 Asource. QWStevent'{'MouseMove! 0)('MouseUp' 0)
Ca} asource QWS'event'asevents
(sq Adatat''
Cél '.'QWS'cursor'acursor

v

If youtry this code you will find that dragging off the empty tree view results ina
“no-entry” cursor and a stream of ‘DragMove’ messages followed by a single
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‘DragUp’ message. Do not worry - this is all it’s meant to do. The nextstep is to
extend onDragMoveto give more feedback about the drag process. We need to
identify which control the mouse is over and what the position of the mouseis
relative to that control. If the control that the mouse is overis a valid drop target
wewill ask it whether we can drop the source data onto the control at the mouse’s
position. We need three more DA calls to achieve this:

ONA'I user32.C32|WindowFromPoint I It

ONA'T user32.C32|GetCursorPos »>I[(2]'

OWA'T usera2.C32|ScreenToClient I =I[2]'
Weuse GetCursorPosto retrieve the position of the mouse(safer to get it from the
Operating System) and then WindowFromPoint to find out which window is
underneath that point. This is returned as a window handle, and we then convert
the absolute point co-ordinate we just got to be relative to the window handle we
just got by using ScreenToClient.
Becausethis code returns the control we are over as a window handle rather than
a Dyalog control name, we need to store the control names and window handles
of any valid drop targets on creation. Add the following twolines to the main
function DragTest:

fs] Ahandles«('f,treet' 'f.treez')OWG"cthandle'
Es] acontrols+'f.treet' 'f.tree2!

¥ onDragMove;posn;key;handle;target
Cad posn+apGetCursorPos 2
C2] handle+WindowFromPoint posn
[3] posn+$>$ScreenToClient handie posn
C4] iIf handleeshandles
[s] target+(shandlesthandle)>sacontrols
C6] "DragMove'target posn
C7] :EndIf
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DragMovechecks that the window handle weareoveris one of the drop targets
we havecreated andif it is it displays the true control nameandrelative position
on the screen. Phew! This may seem like a lot of work to do nothing, but weare
pretty well getting there. The basic principle of capturing the mouse and
discovering which window the drag is over and then reporting the drop to that
window has been putin place. Try it:
 DragHove f.treel 42 61
DragHove f.treei 42 62
OragMove f.treel 44 64
DragMove f.treel 46 65
DragHave f.treel 47 66
DragMove f.treel 47 67
DragMove f.treel 46 67 c
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To go any further we need to think about what we are dragging, where we are
dragging it and what we wantto do whenit gets dropped.

Hit Tests and Dropping
Have another look at Windows Explorer. Try dragging a file a short distance
across thelist view in the right hand pane.
 

 

| gel Msdos.sus‘S) Netlog tt
slib2eck dat    

What happens? You see a no entry cursor! Whyis that? Well, its because you are
not allowedto drop thefile in the samedirectory that it came from, that would be
silly. Do the same again, but this time when you are half way through the drag
depress the <ctrl> or <shift> key whilst still dragging. The no entry cursor
changes to a drag-copy cursor (modified with the “+”). This is because you are
allowed to drop a copy of the file into the same directory and <ctrl> or <shift> is
the Windows standard for modifying the drag from a move to a copy. It is
important to support this functionality, if the copy operation makes as much
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sense in the particular context. Sometimes only the copy operation makes sense,
in which case you don’t need to code this behaviour: the normal drag operation
performs a copy and the <ctrl>/<shift> key has no effect. Indeed, if the drag
operation you are performing is a copy operation thenit is semantically best to
always use the drag copy cursor, or modify your own cursor with the “+”. (You
can also combine <ctrl>/<shift> to make it a drag-link operation - but let’s not
overcomplicate the example.) Now try dragging a file over anotherfile that is
associated with an executable extension(.exe, .bat or .com).
 

 

Tr< oO SEL |]Autoexesbak
toe "Bool ,+9 E) i] 21Beotloare+ B xsioco 3) | 2) Bootloatst* Cal Printers FFCommand.com+ ‘3M Control Pane! || $] Confia+E DialUp Networking [is Cytlog(aT Scheduled Tasks 1] 2Detogcy My Documents 1] =J DevontatGE Intemet Explorer LossZa, Network Neighborhood 5Hep Flecyele Bin   

 

 

Notice how the drag magically modifies to a drag-copy. If you drop, the file will
be passed as a parameter to the executable. (Precisely how is defined in the
Windowsregistry, potentially for each executable.) 1 view the use of the drag-
copy cursor in this situation as being a bit overloaded, but it is better than no
indication at all. The point is that the type of data underneath the mouse is
allowed to modify the drag operation in order to guide the user.
Howis all this behaviour handled internally? Our DragMovefunction needs to
perform these tricks somehow. We already know what control is underneath usat
any time, but it would be impossible to write generic code for every control and
circumstance under the sun, so we must ask the control to perform this
functionality itself. So that we know what is going on weask all controls, who
want to partake, to register themselves as drop targets on initialisation. If they
aren't registered we won't pass any drag events to them.In this case wewill just
keep displaying the no entry cursorto indicate that a drop would be rejected. Line
[7] of DragTest already registers the controls required, I now add a line which
registers the drag functions that will be called whenever a drag event occurs over
that object. In this test case, both controls will support the same behaviour so I use
the same function twice (as a general rule you need a function per contro)).

(10) adragfns+'#,Drag' '#.Drag'
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This function gets passed the following arguments by the DragMovefunction.
TargObj Theobject being dragged over
SourceObj Theobject that owns the drag data
Posn the position within TargObj that we are currently dragging
DragData the data being dragged
Dropflag 1=it was actually dropped

This function (#.Drag) is responsible for doing any drop hi-liting on the target
object (drop hi-liting is the process by which you indicate which partof the object
the mouseis currently over - it is not the sameas selecting the item - indeed the
selection is left intact when drop hi-liting is done). The process of drophi-liting is
very specific to the particular windowscontrol you are implementingit for. In our
example , with the TreeView, the drop hi-lited item is indicated in the same way
as a selected item (a little confusing, but that’s Microsoft for you). An item is drop
hi-lited whenever the mouseis over it. We detect which item in the tree we are
over by runninga hit-test. If we are over an item we drophi-lite it. If we are no
longer over any items or if we are over a different control we must clear all the
drop hi-liting (otherwise you cannot tell which item is selected anymore). To do
all this we need two more WindowsAPIcalls:

'smht'OWA'I4 usera2.C32|SendMessageA Iy U Iu ={I{2] Y ru}!

'smsh'QWA'I4 usera2.C32|SendMessageA Iu U Iy Ut
‘smht’ is a cover to allow us to send the Windows API message TVM_HITTESTto
the tree view. To cut a long story short the message returns which tree view item
the mouseis currently over and can be wrappedup asfollows:

vy c+form HitTest posn;whd!
[1] whdl+form OWG' handle!
(2] cesmht whdl(4352+17)0(posn 0 0)
[3] geior

‘smsh’ is a cover to allow us to send the Windows API message
TVM_SELECTITEM(Dyadic providea coverfor this but it doesn’t seem to work
correctly). You pass this event along with the value TVGN_DROPHILITEand the
particular item to hi-lite.If the item is 0 then all hi-liting is cleared.
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This is wrapped as follows:
v form SetItemHilite item;whdl;sink

(4) whdi+form OWG'handle'
{2] Sinkesmsh whd1(4352+11}8 item

v
Because these API calls deal in terms of Tree View “items” we needto be able to
convert these into something that DyalogAPL will understand. Fortunately, there
is another Windows API messageto convert the item into the index of the item in
the tree. Thisis:

‘smgih'QNA'I4 user3a2.C32|SendMessageA Iu U Iu ={0 UU OU TH Iury Fa ry ru}!
This allows us to send the Windows message TVM_GETITEM which allowsus to
getthe full details of the item in a TVITEM structure. Asit happens the tenth item.
of this structure is a user-defined data attribute, and it turns out that Dyalog APL
stores the index of the item in thetree in this item. So we take advantage of this
(admittedly undocumented and hence dodgy) fact and use the following
wrapper:

vy reform FindItemHandle hdi;whd1
[a] whdi+form OWG'handle'
{2] resmgih whd1(4352+12)0(4,hd1,8p0)
[3] reiti0>2or

v
This is all we need to proceed with the hit-test process of the drag. We can now
implementour #.Drag function to do the hit-test and hi-lite the item thatis hit:

vo retargobj Drag arg;sourceobj;posn;objdata;dropflag;item;ix
(1) reo
C2] sourceobj objdata posn dropflagearg
C3] :If sourceobjatargobj
C4] sourceobj SetItemHiLite 0
(5) :Else
[6] {acontrols~targobj)SetItemHiLite™0
C7] rEndif
{8] :If o<item+targobj HitTestdposn
C9] targobj SetItemHiLite item
[10] ixetargobj PindItemHandle item
(11) re.
(12] :Else
(13) targobj SetItemHilite 0
[14] r+0
[15] rEndIif
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(16)
C17] rif (r>0)a(dropflag)
[18] 'data'objdata'from'sourceobj'dropped on'ix'in'targobj
{19} :Endif

v
Do not worry too much aboutall the SetItemHiLite 0 lines - they just make sure
the drop hi-liting is cleared whenever the mouse has gone out of scope. This
function returns a value of 1 if the drag copy is over a valid drop target and a
valued of0 if it is not. It could potentially have returned a 2 to indicate that the
drag move has been modified to be a drag copy operation. Our DragMove
handler can be modified to call this function as follows:

v onDragMove;posn;key;handle;target;fn;mode
[1] posn+>$GetCursorPos 2
{2} handle+WindowFromPoint posn
(3) posn+o>$ScreenToClient handle posn
C4] :If handlecshandles
[s] target+({sAhandlesithandle)>acontrols
[6] fn+(Ahandlesi handle) >adragfns
{7] mode+target(sfn)asource adata posn 0
fa] :Select mode
{9] :Case 1
[10] '.'GWS'cursor' 'drag'
{14] Case 2
{12] ', ‘O0WStcursor' 'dragplus'
{13] :Else
£14) ','OWS'cursor' 12
(153 :EndSelect
{16] :EndIif

v

‘drag’ and ‘dragplus’ are the standard Windowscursors for a drag and a drag
copy operation, which should be defined in the Init function we wrote earlier. Of
course, it is at this point that you realise you need the same piece of code when
the drop occurs in onDragUp. The only difference being the 4"* argument to our
drag function should beset to 1. Hence create a wrapperfor this piece of code,
effectively by renaming onDragMoveto:

Vv DragDrop drop;posn;key;handle;target;fn;mode

And then changing line[7] to:
[7] mode+target(sfn)Asource Adata posn drop
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OnDragMove becomes:
v onDragMove

{4] DragDrop 0
v

And onDragUp becomes:
vy onDragUp;sink

(1) DragDrop 1
{2} Acontrols SetItemHiLite’™o
(3] sink+ReleaseCapture
Cul asource QWS'event'('MouseMove' 0){('MouseUp' 0)
t5] asource [WS'event'aevents
(6} Adata+''
{7] 1, '"OWS'cursor'acursor

v

Thatis all there is to it! You should now have everything you need to build quite
complex drag and drop operations. We have concentrated on trees as they are one
of the most common controls to code drag and drop and also one of the most
interesting. The architecture that has been usedis easily extensible to plug in new
controls withouteffecting the overall structure of the code. If you have madeit
this far, I suggest you experiment further with WindowsExplorer to see the kind
of hit-testing is done, and then try and implement your own variations.
It will be around now that you will start to realise there is (at least) one major
component missing from whatI have demonstrated - keyboard handling.

\Keyboard Extensions and Auto-scrolling
This essentially mouse-driven operation is also very dependent on the keyboard
to provide certain modifications to the process. The most important key by far is
the <Esc> key - which provides a way of aborting the drag operation without
having to let go of the mouse and risk the operation actually doing something
unintended!
As mentionedearlier, the <Ctrl> and <Shift> keys can also be used to modify the
state of the drag operation. Butthese keys by themselves do not generate keypress
events in Dyalog .«PL so we have to be lot cleverer. You can use a Windows
APIcall to get the current keyboardstate:

ONA'T2 user32.C32|GetKeyState I'
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Theescapekeyis defined as VK_ESCAPE(or 27). This function returns a negative
value if the key is down and if it’s up. Also VK_SHIFT and VK_CONTROLcan
be queried. (16 and 17). Alternatively, you can use the GetKeyboardState APIcall
to list the state of all 256 keys simultaneously.

OWA'I2 user32.C32|GetKeyboardState >11[256]'
Wecould use these APIcalls in our onDragMovefunction to detect the keyboard
state during each mouse move, butthis is not good enough: an <Esc> or a <Ctrl>
modifier can occur when the mouse is not moving. Try Windows Explorer again
to see howit works. You should be able to keep the mouse perfectly still during a
drag and use <Ctrl> to toggle the copy/movestate. Given these keys do not
trigger keypress events - how do we dothis? We haveto use a timer. The timer
must be fast enough that the effect is good enough, but not unnecessarily fast
otherwise processor cycles will just be wasted (every 50 milliseconds is ample).
This new code is includedas follows. Addthetimeron starting the drag:
[10] '#.timer'QWettimer'('Interval' $0)('Active' 1)('Event' 'Pimer' ‘onTimer'}

Then code the timer to query the keyboard and if anything has changedto call
onDragMoveorif <Esc> is downto abortthe drag.

v onTimer msg;oldstate
(1) :If 0>GetKeyState 27
(2) EndDrag
(aj :Else
C43 oldstate+keystate
(5) keystate+GetKeyState 17
(6) 1If oldstatexkeystate
(7) onDragMove(al :Endif
{9] :EndIf

v

Modify Drag to use the global keystate to upgrade the drag state from move to
copy.

(11] reit+keystate<0
This is enough of an example to give you an idea. All the standard keys need to
be handled as well, often in combination with each other. The complexity can
become quite mind-boggling.
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Summary
Drag and drop is standard Windows functionality. If the development
environment you are working in does not support drag and drop natively then
there are WindowsAPIcalls that allow you to achievethe required effects. These
are fairly easy to use in isolation but when used in combination with each other
the task soon becomes reasonably complex.
A solution is to provide a generic abstraction layer that encapsulates the common
functionality required for all controls and queries each control for the control
specific information. Oncethis layeris in place the task is considerably simplified.
Some of the more common API calls have been investigated in order to establish
the general principles involved. There are so manydifferent types of control and
so many different application specific requirements that the architecture has been
deliberately left open. Tools such as Visual Basic wrap the commonlayer in a
simple object model and most controls comply to this simple API. This is whatis
required to simplify the task within APL.

References
Duncan Pearson: Various conversations and workspaces have changed hands
overthe years!
“OLE Drag and Drop” - MSDNVisual Studio 6 help
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At Play with J: New Model Computer
by Gene McDonnell

Donald Knuth began writing his series called The Art of Computer Programming in
1962, and devised a mythical computer called MIX with whichto illustrate
computer language programs, and as a machine to be used for exercises. Half a
lifetime has goneby since then — half a human lifetime, three or four computer
lifetimes. His MIX design is now obsolete. A new machine, called MMIX, will
replaceit in subsequentrevisions of his volumes. A preliminary writeup ofthis
new machineis given in Knuth’s website.
His home page addressis http:/ /sunburn.stanford.edu/~knuth.
Briefly, MMIX operates on 64-bit words. It has 256 general-purpose 64-bit
registers that can hold either fixed point or floating point numbers, or characters,
or arbitrary binary data. Mostinstructions have the form OP X Y Z, where OP, X,
Y, and Z are each 8-bit bytes. If OP is the ADD instruction, for example, the
meaning is “X=Y+Z”, thatis, “Set register X to the contents of register Y plus the
contents of register Z.” There are 256 op codes that fall into a dozen or so
categories. The virtual memory available to an application is 264 bytes. There
are no input-output instructions; files are handled as memory-mapped data.
There is no operating system at the moment for MMIX. Knuth writes, “Whenever
T have been askedif I will be writing a book about operating systems, my reply
has always been ‘Nix.’ Therefore the name of MMIX’s operating system, NNIX,
should comeas no surprise.”
The purposeof this column is to discuss a few J-related aspects of this machine.1
am attempting just now to write a J model ofit. Time will tell if and how well I
do this.
On this machine numbers are 64 bits long, though the design tolerates shorter
numbers. For floating point numbers it uses the IEEE/ANSI standard 64-bit
form, and accommodates the 32-bit forms only to transform them to the 64-bit
form in computations. More interestingly, integer numbersare also 64 bits long.
Thus an unsigned integer can take on any value from zero through
18,446,744,073,709,551,615, or approximately 1.8e19. Signed integers range
between -9,223,372,036,854,775,808 and 9,223,372,036,854,775,807. One of the
reasons I chose J as simulation languageis its extended integers, which allow me
to use these large numbers directly, with the least amountof fuss: an occasional
terminal ‘x’ on a number,or ‘x:’ preceding a number.
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Manyyears ago I heard Luther Woodrum,the one who gave APL a good grade
(he designed and implemented the grade primitives in APL\360) ask, “When
will computer designers put in a maximum instruction?” In almost all
computers,finding the maximum of two numbers involvesa branchinstruction.
Somethinglike this:

conditionis x is less than y
branchto Labelif condition is true
maximum is x
branchto exit
Label: maximumis y
exit:

One of the great motivations of computer designers is to reduce the number of
branches required by programs executing at the machinelevel. Branchesreally
slow things down.I recently attended, along with Larry Breed (the key designer
and implemetor of APL\360), a talk Knuth gave on MMIX.I had read the
preliminary MMIX writeupand hadn’t found a maximum instruction, so after
the lecture, in the question period, I asked how one found a maximum on MMIX.
Knuth fumbled a bit, and gave an explanation which I didn’t hear very well.
Larry, however seemed to understand and acceptit, so I didn’t pursue the issue
then, but the next day I phoned Larry and asked him for more. He explained that
there wasan identity that could be used to obtain maximumat the machine level
without a branch, namely:
amaxb is b+ 0 maxa-b

I said to Larry that that looked a bit circular, didn’t it, defining maximum in
termsof itself? Larry assured me that the circularity is only apparent. He said
also that, before retiring from IBM a few years ago, he had beeninstrumental in
getting the architects of an IBM computer (I think the RS6000) to add a
“difference or zero” instruction, primarily to handle maximum, and that now
Knuth had devised a similar feature for MMIX.It's called ‘zero orsetif negative’,
written ZSNI rX, rY, Z, which acts as follows:If register Y is negative, register X
is set to Z, otherwise nothing happens. To see how this works in finding
maximum, look at the three cases below. The two valuesare in A and B and the
result is to appearin B.
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case 1 case 2 case 3
A=B B=3 Asda B=8 A=3 Bega

SUB A,A,B 5 3 “S$ a 9 3. A=A-B
ZSNI A,A,O S 3 9 a 9 3 A=0 max A
ADD B,A,B 5 8 0 8 0 3 BSA+B

Somewhere below the machine instruction level there is a branch, but the
machine is happy nevertheless, because the three instructions above execute very
rapidly, and in a pipelined machine the pipeline is undisturbed, since no
instruction-level branch is needed.
The next thing I’d like to mention is exemplified by a frustrating aspect of IEEE
floating point as implemented by two different systems:thelittle-endian and the
big-endian school. In thelittle-endian implementations the bytes are numbered
from left to right, 7 through 0, and the bytes in the big-endian school are
numbered 0 through 7. This leads to strange things like, in J, looking at the value
of a floating point number on a Macintosh and on an Intel machine gives two
different pictures, one reversed from the other. Anotherbit of explanation I need
to give you is that Knuth uses the prefix # in front of a number expressed in
hexadecimal. One of the ‘bit fiddling’ instructions is ‘multiple or’, denoted by
MOR.Theexplanation given forit is:
Suppose the 64bits of registers Y and Z are indexed by pairs such that the bytes
are numbered from 0 to 7 and the bits within the bytes also by 0 through 7; then
the MORoperationreplacesbitij of register X by the bit

YojZio OT Y1jZyq OF -.- OT V7jZ7ii
Thus, for example, if register Z contains #0102040810204080, MOR reverses the
orderof the bytes in register Y, converting betweenlittle-endian and big-endian
addressing.
What Knuth hasdesigned,if the above is opaque to you,is a special case of the
good old-fashioned ‘or dot and’ inner product. When I cameto describing this
instruction in my simulation, in addition to standard housekeeping, all I had to
write was

Us Bt/e *% A

where B and A are 8-by-8 boolean matrices representing the 64 bits in the two
operands.
If I get anywhere with this simulation, I'll probably report on it in a future
column.
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Utilities for Dyalog APL/W Developers:
“UCMD”Take 2

by Ray Cannon
(All the code relating to this article is available from the Vector web site
http:/ /www.vector.org.uk as a zippedfile of about 0.6Mb).
Thaverecently reviewed how myoriginal “pseudo UCMD”code(Ref.: Vector 15.1
and 15.3) worked, and have now simplified it resulting in version 2.

Recap of Version 1
The utility suite consisted of a directory (called UCMD) containing many
workspaces, one for each utility and one extra workspace (called “SE.DWS”)
which is run each time Dyalogis loaded, to set up the environment for the current
session.
Eachutility workspace contained at least one and sometimes two (or more) top-level functions with the same name as the workspace name. (e.g. workspace“FNS.DWS” might contain two top-level functions “Fns” and “FnS”,) Niladicutilities appeared on the menu bar, while monadic and dyadic utilities appeared
in a drop down list from the tool bar.

Version 2

Modifications made to the environment
Enhanced function key support, inchiding multiple alternative key settings, andPFKeyediting
Improved menu bar layoutand structure
Improvedaccess to HELP.

Modifications required for “Dyalog 8.2”
Under Dyalog 8.2, the simple Dyalog menu-bar and tool-bar have been replacedby cool-bars. “UCMD” Version 2 has been modified to include support for thisnew environment, (Thanks to Bob Hoekstra for all code changes relating toDyalog8.2.)
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Modifications made to the “UCMD”process.
Under version 1, all the control of which “UCMD”utilities were available, was
hard coded within the session set-up workspace “SE.DWS”. So every time a
utility was added, removed or renamed, “SE.DWS”also had to be modified.
Under version 2, “SE.DWS” has no in-built knowledge of what utilities are
available. Instead, it checks each workspace in the “UCMD”directory for the
existence of a standard function (“UCMDSETUP” see below) which, if found, it
uses to build a data-baseof the utility workspaces currently available.
For convenience,utilities are now (loosely) grouped together by “CLASS”.
Monadic and Dyadic utilities are still available from the tool-bar drop down
combo, but niladic utilities are now accessed (by default) via a single drop down
menu called “UCMD”. In addition, each “UCMD” workspace has its ownhelp.

Someofthe newutilities that have been added
* “Explore+” - a “pan workspace” namespace explorer. Edit, copy and compare

functions, across workspaces and namespaces
* “Store” - stores the current object back into a workspace.Like the “)STORE
wsid fn” on old STSC mainframe APL.

* “Memorise” - copies the contents of temporary storage (see old utilities “Put”,
“ListGot” and “GetAll”) onto file.

* “Recall” - copies the Memorised data back into the active workspace.
* “Forget” - erases the Memorisedfile.

(‘Put” and “GetAll” only worked within a single Dyalog session, “Memorise”
and “Recall” can be used between sessions.)

+ “PutTree” - puts a copy of the currentobject andall functions in its calling tree
into temporary storage(see old utilities “Put”, “ListGot” and “GetAll”).

+ “EditPfk” - edits the current PFKeyssettings
+ “ChangePf’ - switch betweendifferent sets of PFKeyssettings.
* “Setpf’ - sets up the PFKeys.
* “CompareDws” ~ compares two Dyalog workspaces held in DWSfiles.

(Similar to “WsCompare”, which compared the currently loaded WS with a
single DWSfile.)

© “EditSe” - A “UCMD”set-uputility, allowing youto re-configure several
aspects of the “SE”/”UCMD”environment.
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Howto Install Version 2 of “UCMD”
If you already have version 1 installed, please remove or rename the “UCMD”
directory before installing this new version. This new code assumesthat you use a
standard Dyalog session (such as “def_uk.se”) which creates both a menu bar
and a toolbar. It has not been tested on non-standardor altered sessions, and may
require modifications before it will work with them.
You can downloadthefile “UCMD.ZIP”from http:/ /www.vector.org.uk
In your Dyalog WS directory create a new directory “UCMD” (for example
“C:\Dyalog73\ws\UCMD”) and unzip the contents of “UCMD.ZIP”.
Start up Dyalog and (optionally) add the new “UCMD”directory in the Dyalog
workspacesearch path.
To makethese utilities available your session just load the “SE.DWS” workspace.
j always auto-load the SE workspace, and never save the modified session.
The “SE.DWS” workspace looks for the command line parameter
“loadws=<wsid>”, and if found will attempt to auto-load the named workspace
after it has finishedinitialisingitself.

The “UCMDSETUP”function.
If you are considering adding your own favourite utility into the “UCMD”
environment, you will need to save it as a workspace in the UCMDdirectory. In
addition, the workspace must contain a “UCMDSETUP” function used by
“SE.DWS”to set up the menu/tool bars. Look at a few examples from directory
UCMD.(The following is taken from “FNS.DWS’):

¥ {£}+UCMDSETUP menu;helpfid;helpnojname;text;fni;hint;fn2;left;right;
class;readme

{1I nAdd command to menu and combo
(2) name+'fns' eUnique menu item name. (Menu order sorted by this value)
[3] elass+'LIst!
Cs]
Us]
[6] foite'Fns! a Must be a function in the workspace or ‘*t if N/A
C7] text+'&Fns' a Text that appears in the menu or '! if N/A
Cs] hinte'List fns in current namespace.' a Hint text or '!' if N/A
(93
[10] fn2+'Fnst a Must be a function in the workspace or ''
[a1] right«'Criterta eg foo#' a Description of Right hand argument
[12] feft+'Optional Namespace’ a Descr of Left hand argument or '' if MONADIC
f13]
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ti4) helpfidetucmd.hip' a Help fite name or "' if Hone Available
(15) helpno+'700! a Help context number or '' if None Available
Cis] readme+c'FNS.DWS -- Lists some/all of the Fs in the namespace (plus)!
[17] readme,+c't
C18] readme,+c'The menu command FnS lists all the functions (and operators)!
(19] readme,+c'in the current namespace.'
C20] readme,+c'!
[21] readme,+c'The combo command Fns tists only thoses function that match '
(22) readme,+c'the entered text (with “*" acting as a “wild card").'
C233 readme,+c'!
(24) readme,+c'If an optional namespace 1s supplied, the resulting listing!
{25] vreadme,+c'include the full namespace path (for ease of editing).'
f26] readme+treadme
C27] tIf O¢pmenu
[28] remenu RunSetup name class fni text hint fn2 right left helpfid helpno
[29] :Fise
[30] rehint readme class
C31] :Endif

Notes
* “class” groupsrelated utilities. e.g. “Put” and “GetAll”, “Fns” and “Vars”;
* “name” mustbe unique.
* “fn” if supplied, MUSTbe the nameof a niladic function in the workspace

with the same name(ignoring case). It should be empty if you do not wantthe
item to appear on the “UCMD” menu;

* “text” is the text that will appear in the menu.It may contain spaces. Indicate
the accelerator key (if required) via an ampersand. Mayonly be empty if “fnJ”
is also empty;

© “fn2", “right” and “left” relate to monadic and dyadic utilities;
* “fn2” may be empty if you do not wantthe item to appear in the drop down

combo.If supplied it MUST be a monadic(or greater) function in the
workspace with the same name(ignoringcase);

* “right” contains the text that will be displayed whenassigning the right hand
argument. May only be empty if “fn2”is also empty;

* “left” must either contain the text that will be displayed when assigning the
left-hand argument or must be empty if “fn2” is monadic or empty.

* “readme”defines the text used to create simple “HELP” messages.
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FileCheck
AnotherUtility for the Dyalog Session

by Bob Hoekstra (Bob.Hoekstra@khamsin.demon.co.uk)

Introduction
Following on from Ray Cannon’s recentarticles [1, 2], ] thought readers mightlike
to know about oneofthe tools I have created to assist my development work in
Dyalog APL.
Ym sure that I can’t be the only APLer who regularly gets irritated by the hassle
of looking into component files. ... Was it in the third component? ... Do I have to
write a vector or a 1-row matrix?... etc.
To reduce this source of irritation, I have found UCMD\FILECHK.DWS to be
increasingly useful, hopefully others will also! My requirements were as follows:

1.

es
0

Ff
O
N

N

Acomponentfile would be share tied with aslittle fuss as possible, and be
untied when I’m done.

. It must work from the session as well as from thefile manager.

. It must have noresidual effect on the session/workspace.

. Ht mustdisplay the file name,file size and number of components

. It mustallow easy opening and closing of other componentfiles.

. It must display the contents of each componentin such a way as to make the
structure clear.

. It must allow “alternative views”(to be explainedlater) of certain components.
It must never confuse me(tall order).
It must be reasonablyfast and easy to use.

In Use From Your APL Session
All my productivity tools now work as part of Ray’s UCMDsuite although they
mayalso be used as stand-aloneutilities.
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Ihave FileCheckset to appear on my menubar, and it also appears in the UCMD
menu structure. Figure 0 showsthis. |Add TineStamp_E2__ Fee.” EleChack   

 le

Fig 0: FileCheck in the APL session UCMD menustructure
Selecting the utility will import the code into DSF and run it, much as described
below.Thereare just a few special conditions to running from the session:

1. TheComponent File Inspector windowwill open immediately (see
figure 1).

2. If you have nofiles tied, you are immediately prompted with the standardfile
open dialogue to select one.

3. If you havefiles (share or exclusively) tied, you will not be prompted for
anotherfile. You may howeverelect to open anotherfile using the appropriate
button or menu. Note that the file name combo box will appear to be empty -
pull it down andselect the file you wouldlike to examine before doing
anythingelse.

4. Onexiting, any files you had openwill notbe closed, butfiles opened by
FileCheck will be. Of course, if you forced file to close (by pressing the Close
File button - see figure 1) this file will not be re-opened for you.

5. The system is modal. The session is “dead” until FileCheck has been closed.

In Use From Your File Manager
havecreated a file, FCDEMO. DCF, to demonstrate the workingutility. Double
clicking on this file in the file manager of your choice immediately starts the
Component File Inspector (CFI) window(see fig. 1).
In mycase, I’m using Windows NT Explorer, but this can also be made to work
from the Windows3.x File Manager or the Windows 95/98 equivalent, as well as
dtfile and filemgr (if you're using CDE or OpenLook on a supported UNIX
operating system).
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Files are share tied by the run-timeinterpreter. To set this facility up so it works
from Windows NT Explorer, start Explorer, select View/Options followed by the
File Types tab. There should be an “APL ComponentFile” registered file type
(extension DCF) to edit, but if not, create it. Create (or edit) the action “open”,
which must include an “application”line like:

<DEVICE>:\<PATH>\dyalogrt.exe <DEVICE>:\<PATH>\filechk OPENFILE="$1"
Users of other operating systems can figure out from the above line how to create
their commandstring.

The Component File Inspector
aneers

 

   

 

View companents   
  

‘ClaseFile |
openFile

oeee |

Next Component 
Current Sizer"

 

 [| Theordinal numberofthefrstcomponent

 

 

Fig 1: ComponentFile Inspector window
The CFI has:

* A menubarfor thosethatlike it. All functions (except the Help/About) are
available from the buttons on the CFL

* file name drop-down comboobject. This allows youto select another open
file (if you have more than one open). The bottom option on the combois
alwaysblank, and selecting this has the same effect as pressing the Open File
button (or selecting File/Open from the menubar).

* Fourdisplay only edit objects which show the ordinal numberofthefirst
componentandthat of the next component to be appended to the file, and the
current and maximumsizes ofthefile.

* Buttons which have the following actions:
* Viewing the components (also available as Window/View on the menu

bar).
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* Closing(i.e. untying) the currently selected file (also available as ;
File/Close on the menu bar).

* Opening(i.e. tying) anotherfile (also available as File/Open on the menu
bar).

* Exiting the application (also available as File/Exit on the menu bar).

 

* A statusbar, with a statusfield for hints and another to let you know how
many files you have open.

Only two of the above controls need any further explanation. Firstly, opening
anotherfile brings up the standard file open dialogue from which you merely
choose the file you wish to open.
Secondly, and the main thrust of the whole exercise, is the viewing of a
component: f

The Component Viewer

[T(AeleeLDbDeDbifvasen, Mat view |
|
||

 

 

 

 

    
>" e-
[Feoeno [ This file exists purely to demonstrate
 

    
 
 

Fig 2: Component Viewer
Figure 2 showsthe first componentof the demonstration file, a vector of character
vectors. Note the status field, whichtells us the size and the timeof last update of
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this component. For those viewing this in monochrome, the text is blue on a white
background. Note also the prescence of the “Matrix View” button, which I press
to produce figure 3 below.
PE

r~
tw

This file reaste p ieee
Filevtih jie

 

 |Size:172bytes, Last updatedby0 at 08/03/1999 17.0743GMT  
Fig 3: Component Viewer showing Matrix View

In figure 3 the mouse is depressing the “video control” to go to the next
component and the text is white on a blue background to indicate that the
contents of this componentis not displayed in its “natural state’. Whenever a
matrix is being displayed, line numbering may be switched on. The “Vector
View” button would revert to the “natural state display”, but so would choosing
another component. So, without further ado, let us now progress to the second
component, the “index table” for the file, which I show in figure 4 with line
numbering switched on and the window resized vertically to show the whole
index:
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Line numaOFF |
 
 
 

 

 
 r+

2| Index 2  
 

3] C+ 10002 Cor 1090) 3
 

r>
4] C€110003,C>11000),"1000P0A| 4  
 

 

5| |QUR'selectfile’ 5

-| 6| locr'selectfile’ 6
r>
OOR'selectfile' ?

€
  

   

  
    
  
  1 Size: 328fytes, Lact updated byatOBAG/1959 1
 

Fig 4: Component Viewer showing Line Numbering
Moving on to component 3 (figure 5, resized vertically again), we see a new
control on the window. The display has been broken up into “chunks”. The
reason for this is that Microsoft apparently will not let us display more than 1024
characters without imposing its own form of wrapping, which does nothing for
the clarity of the result. Hence “chunks”, the first few of which are the maximum
1024 characters wide, with the last one taking up the slack.
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 F Size, ‘GGAtes Lenk datedby OaOBITST SoraGuT
 

Fig 6: Component Viewer showing reduced Chunking by a Matrix View
Referring to the index, we can see immediately that this is a case for the “matrix
view”, hence figure 6 above. Not only does this clearly indicate the positional
relationship between the two vectors, but it reduces the “chunking effect” as we
would have expected. This effect is even more marked with component 4, 12
chunks initially, but no chunking using the matrix view.
Of course, this does not justify the existence of the “matrix view”. I believe that it
can, in many cases, produce a clearer view of the data in the file. This is shown in
figures 5 and6 above,as well as in figures 7 and 8 below.
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 [1 1000 A [2 333 B [3 398+
€

  

Fig 7: Natural view of Component4 (12 chunks)

:
:
cs
i
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e
e
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Fig 8: Matrix view of Component4 (no chunks)
Lastly, there are three representations of the same function in the FCDEMOfile.
The Vector Representation in component5 is clearly a vector in figure 9, while the
Canonical Representation in component6 is clearly a matrix in figure 10.

v reselectfile
£11 @ get a file
C2] sIf O=ONC'F.
£3] fe, e"Dir
f4] keysefle
cS] filtsef2
[6] t1f ~Che

GEINSHE:DIRe, "F.SF'O
reDIAss'F.SF

 

Fig 9: Vector Representation of a function
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pe4 reselectfilesf:fi:
A get a file to ope
r1f OS0NC'F.SF*

f+,¢'Directory
keysefle ‘x def
filtsef2-'Come
tIf ~CheckHing

A filters f

OIR+,"F.SF*OWG'Dir
r+DIRs,"F.SF'OHG'F

 
Fig 11: Object Representation of a function

The Object Representation (component 7, figure 11) was originally a bit of aproblem,as the resulting special object (not your normal APL variable) could notbe treated by the display function (I use the dynamic version, not the normalDISPLAY function, as it provides, to me atleast, more Pleasing outputand is alittle faster). The code reacts to such a failure by formatting the object and runningthe result through display again and changing the display colour to red on black.In this case (a function) the result looks like a Vector Representation, but when
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viewing a Object Representation of a name space or GUI object, only the original
(fully qualified) nameis displayed.

Video Controls
The video buttons (which I have almost ignored) work as follows for both
components and chunks:

* The single arrows moveto the previous(pointingleft) or next (pointing right)
item. Having reached thefirst/last item, they will wrap on a further push and
go to thelast/first item.

* The extremeleft and right buttons (arrow pointing towards a double bar) go to
the first or last item, with no “wrap”.

* The “double arrow” buttons move in steps calculated to traverse the entire
rangein aboutfive clicks.

File Filters
Thefile open dialogue usesfilters of “ComponentFiles(*.dcf)” (the default) and
“All Files(*.*)’. Users of Windows NT can extend this by includingfilters in the
registry. Myregistry entry is described below:

(HKEY_CURRENT_USER\Software\Dyadic\FileCheck\Filters]“KEYS"="*.dcf *.obj *.pch *-pln *.*""+ .def"="Component Files (*.def)”my “APL Object Files (*.obj)""APL patch files (*.pch}"ALL Files (*.*}""+ .pln"S"AYP plan files (*.pln)"

 

  

 

cry
WH

Howto Get FileCheck
FileCheck is included in the zip file on the Vector web site containing Ray’s
UCMDworkspaces. The address is http://www.vector.org.uk/v151/quadse.zip.
Alternatively the zipped workspace can be downloaded from my website at
http:/ /www.khamsin.demon.co.uk/sware/filechk/filechk.zip.

References
1. Utilities for Dyalog Developers, by Ray Cannon, Vector Vol. 15 No. 1
2. Utilities for the Dyalog Session (part 2), by Ray Cannon, Vector Vol. 15 No. 3
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Functional Extensions to the
Fibonacci Sequence

by John Sullivan
Joseph De Kerf returnsto the subject of Fibonacci’s sequence in Vol.15 No.3[1]. Inhis article he gives a function for the calculation of the terms of the Fibonaccisequence which only usesthe first term of the golden section formula and roundsoff:

vV F+FIB1 N:R
C41] Fe lO.5+(4R)* (0.51 #R+5x0.5) 9¥

v

The Fibonacci sequence, like others defined by recurrence relations,is normallydefined for positive integers only

fi ifn=lor2
""TEatk,  ifn>2

or for non-negativeintegers

put ifn=Oorl
"VE2tE,  ifn>l

depending on whosetextbook you read,but I prefer to defineit as the second waywith “if n > 1” replaced by “otherwise”, which, of course, allows negative values.The values for negative n are the same in absolute value as those for positive n,but the signs alternate. In order to generate values for negative n as well aspositive 7 you will need both termsof the golden section formula:
v F+FIB2 N;R

[1] FelO.54+(4R)x( (0.5142) 4N¥)-(0.5%1-R+540,5) aN
v

Wecan see the difference between these two functionsas follows:
FIBi ~“' “3 "2 “104234

oo000 01142 3
FIB2 “4 “3 "2 “1012344

“a27L411041424
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What Now?
Havingextended the “normal” domain of the Fibonacci sequence to the negative
integers, the most natural follow-up question is “Can we extend the Fibonacci
sequence to the real or complex numbers?” and, unsurprisingly, the answer is
“yes”. What weareafter is a function f(x) with xeR or x eC, such that f(x) takes
the Fibonacci values when x is a real integer, and f(x)=f(x-2)+f(x-1) for all x.
There are one or two mathematical considerations to be overcome in converting
the golden section formula into a function of a continuous variable, but the
processis straightforward. The main pointsareas follows.

Areal function
Before we can turn integer 1 into real x, we need to get rid of the negative term in
the nth term formula. We can dothe following:

1ov5_(-V5)(1+V8)_-4 22 2+J5) 2+)(1+ V5)
so, if we let a=4(1+-V5) weobtain 5, =g(#" -(-4)*)-

Since n is an integer, (-a)” =(-1)"a", and we note that (-1)" has the same values as
cosum for all 7. Now we can replace integer n with real x, define a* = e*8, and
obtain a continuousreal function: s(x) =jg(@ —4 ~ cos mx}.
Thereal-valued Fibonacci function in APL is very easy:

v g+Fibfn x35
{1} Z+0.Sxi+s+540.5
(2) z+((Z4X)-(200xX)xZx-xX)FS

v

The complex case
The complex case is a bit easier, because we can use the golden section formula
direct. In order to write an APL function for the complex case, we need a suite of
appropriate complex arithmetic functions. I decided to amend a suite published
by Prof. A Hawkes [2], rather than write my own. The complex Fibonacci function
lookslike this:

¥ z+FibfnC x;sins
{1] X+COMPLEX xX
[23 Z+COMPLEX 0.5xi+s+5*0.5
C3] z+((z EXP x)-(-z)EXP-x)DIV COMPLEX s
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Whatdothey look like?
Hereis a graphofthe real function. Note that the curveto theleft of the origin is aquite interesting variant on the damped sine wave, as the following extractshowingf(x) against x between x = +6 shows.
 

 

 

   
For the complex function we can plot the imaginary part against the real part forreal x between +6:
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Asit is a bit difficult to see what is going on when x = 1, here is an enlargementof
the part where 0x53
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All the graphs were drawnwith Rain publication graphics for APL,available from
Causeway Graphical Systems Ltd.
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All queries regarding advertising in VECTOR should be made to Gill Smith,
at 01439-788385, Email: apl385@compuserve.com.

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

Vector Administration; c/o Gill SmithBrook House
Gilling EastYORK, YO62 4]Tel: +44 (0) 1439-788385
Email: ap]385@compuserve.com

Authors wishing to use Word for Windowsshould contact Vector Production fora copy of the APL2741 TrueType font, and a suitable Winword template. Thesemayalso be downloadedfrom 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, BrookHouse, Gilling East, YORK YO62 4JJ. Please also copy us with all electronicallysubmitted material so that we have early warning of possible problems.
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British APL Association: Membership Form
Membership is open to anyone interested in APL. The membership year
normally runs from Ist May to 30th April, but new members may join from Ist
August, November or February if preferred. 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 (please tick box) to run from: ist May O) August QO novO Feb
UK private membership . 12.0.0... 000 c eee eee £12 Q
Overseas private membership ......... 6000-0 e eee £14 Q
Airmail supplement(not needed for Europe) ..........£4 Q
UK Corporate membership ..........00-.002 2000) £100 Q
Corporate membership overseas ........-.--+.--55£135 Q
Sustaining membership .... 00... 00.0 eee e eee eee £430 QO
Non-voting UK member(student/OAP/unemployed only) £6 Q
PAYMENT in Sterling or by Visa/Mastercard/JCB only
Payment should be enclosed with membership applications in the form of a UK
Steiling cheque to “The British APL Association”, or you may quote your
Mastercard, Visa or JCB number.
I authorise you to debit my Visa/Mastercard/JCB account
Number: iii) Leiis pert Liu Expiry date: 14 oiu

for the membership category indicated above,  

   
Data Protection Act

1 ‘ . Theinformation suppliedmay bea annually, at the prevailing rate, until further notice stored on computor andpracossed
oneyear’s subscription only In accordance with the registrationof the British Computer Society.

(please tick the required option above)
Signature: Send the completed form to:

British APL Association, c/o Rowena Small, 8 Cardigan Road, LONDON E3 5HU, UK
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