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Editorial
by Stefano Lanzavecchia (stf@apl.it)

“The pace ofmicrochip technology change is such that the amount
ofdata storage that a microchip can hold doubles every year.”

Moore's Law
I doubt any computer professional these days ignores the so-called Moore's Law, yetit
was worth quoting it again in its original form. In 1965 when preparing a talk, Gordon
Moorenoticed that up to that time, microchip capacity seemed to double each year. The
pace of change having slowed downa bit over the past few years, the definition has
changed (with Gordon Moore’s approval)to reflect that the doubling occurs only every
18 months. Moore’s law is often quoted in terms of general computing power doubling
at least every 18 months, forgetting that raw power is, in general, not enough. Last
summer, myattention was caught by the website of a researcher working for Microsoft,
professor Todd Proebsting. It’s not my intention to sponsor the work of the professor,
who seems to be doing quite well without my help, at least looking at the projects he’s
been involved with so far, but I would like to quote here whathecalls Proebsting’s Law,
which is a paraphrased version of Moore’s law, with a rather more depressing
conclusion: “Advances in compiler optimisations double computing power every 18 years.”
The evidence shown to support this assertion is a simple experiment. I will quote some
more directly from its web site for those of you who are reading this text without a
cellphone connection to their favourite palmtop to browse the web even during the
distressing trip by train from York to Manchester Airport. Run your favourite sef of
benchmarks with yourfavourite state-of-the-art compiler. Run the benchmarks with and without
optimisations enabled. The ratio of those numbers represents the entirety of the contribution of
compiler optimisations to speeding up those benchmarks. Let’s assume that this ratio is about 4x
for typical real-world applications, and let’s further assume that compiler optimisation work has
been going on for about 36 years. These assumptions lead to the conclusion that compiler
optimisation adoances double computing power every 18 years. QED. Another wayto putitis
that, compared to the increase in hardware performance, theoretical studies and
practical applications of research on optimising compilers, despite the large amount of
resources they consume, contribute only marginally to the effective increase in
computing power available to users. Proebsting’s conclusion is that Programming
Language Research should concentrate on more effective topics than compiler’s
optimisations. Perhaps programmer productivity is a morefruitfularea,
Since APL is not a compiled language, how doesthis law relate to APL programmers?
Let me throw another external contribution in, before I come to someconclusions of my
own. This morning, while I was collecting my thoughts to write this editorial, 1 came
across another very interesting article, which not only is written in good English, but
which puts in a nicely organised way opinions that I mostly share with the author. The
article’s title is “Are Very High-Level Languages Really High-Level?”. Please check the
appendix for a reference to the article on the web. In the five dense pages oftext, the
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author basically expresses the opinion that, while end-users’ tools have progressedimmensely since the days of teletypes, programmers’ tools, that is tools used byprogrammers and meant for programmers, have not. Many developers are convincedthat the simple tools they use allow them to be more productive than if they usedanything new, developed since they last learned how to use a text-editor. Good forthem.I don’t buy into that. The development environmentprovided by Microsoft VisualC++ is amazingly more powerful than anything that we do-it-yourself hardcore APLersever even imagined could be done. Yet, more complex is not necessarily better, but thisis not the point. In the early 90s a whole lot of new programming languages, known asVery High Level (to distinguish them from the first High-Level ones, like COBOL orBasic or even Pascal) were introduced, to simplify the job of quickly prototypingconcepts, but they have not evolveda lot since. In some ways they have regressed bybecoming too complex without a good redesign to incorporate all the new ideas.
If 1 put together the thoughts of the two authors, I can come to these conclusions: acompiler producing optimised code historically does not seem to have helped a lotprogrammers (who in general pay for the optimisation job with extra wait time) norend-users; APL is not compiled, andits being interpreted is, in my opinion, a majorbonus for a software developer.It allows short code-debug cycles because the developercan at any time not only check the state of the data, but interact with the data,experiment with the data, while running the application. A symbolic debuggerlike theoneoffered by Microsoft's Visual Studio permits someofthis, but the wayin which bothcode anddata can be inspected and modified on-the-fly in an interpreter like APLis stillunmatched. Yet, this is not enough to makethelife of a developer easy. The develop-ment environmentofall the commercial implementations of APLis so retro (not to sayworse) that any improvement would be well accepted, like the new debugger inAPL+Win.
And wehaven't even started tackling the issue of language features. In short, APL wasno less than two decades ahead of manytoday’s very high-level languages. Somehowthe slow pace of improvementof APLinterpreters has now putthe languagebackin thegroup. Are weall really so happy of the way we coded (I wasn’t to be sincere, ] wasmorelikely trying to learn how to read and write) in the 70s? I will never claim that afancy GUI makes life easier, but it’s true that programmers’ productivity is alwayshardly taken into account when new features are added to a language, andthisis alsobecause they don’t seem to care. Whatif they cared?

References
Moore’s Law: http://www.eco.utexas.edu/undergraduate/Forum/ML/index1.htn
Todd Proebsting’s homepage:http://www.research.microsoft.com/’~toddpro/
Are VHLLs Really High-Level?: http://www.oreilly.com/news/vhll_1299.htm!  
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Quick Reference Diary
Date Venue Event
24-27 July 2000 —Berlin APLBerlin 2000

APLBerlin 2000
APLBerlin 2000 is an Array Programming Languages Conference, to be held in
the Department of Computer Scienceat the Technical University of Berlin.

The Conference Chairmen are Dieter Lattermann
(dieter_lattermann@compuserve.com) and Conrad Hoesle-Kienzlen
(conrad_hoesle@csi.com).

The Conference has a websiteat:
http:/ /stat.cs.tu-berlin.de/APL-Berlin-2000

mirroredat:
http://www.lingo.com/APL-Berlin-2000
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Sustaining Members’ News
Soliton Associates
Soliton is pleased to announcetheavailability of a beta release of the SHARP APL
Java Interface (SJI).
The SJI enables SHARP APLtocall Java and vice versa. SHARP APLis available
for 05/390, AIX, Solaris and Linux. The SHARP APLversions for AIX, Solaris
and Linux are commonly called SAX.
Thebeta release of the SJI for Linux can be downloaded from www.soliton.com/
linux. The SJI for Linux, like SAX for Linux, is royalty free for personal use
licenses.

GUI and non-GUI gateway
The SJl enables an APL programmerto useall of the available Java GUIclasses.
However, the SJI is not limited to Java’s GUI classes but can access non-GUI
classes as well, such as JDBC andServlets.

A Simple and Timeless Architecture
Thearchitecture of the SJl is simple, consisting of two components: an APL toolkit
and a SHARP APLJava Engine. The communication between the toolkit and the
Java Engine is socket-based. The Java Engine is a Java Program that can be
executed in any Java environment, for example those available for Windows, NT,
Unix, Linux and Mac/OS. The Java Engine is small and can also be executed as
part of an applet within a browser (Netscape or MS-IE). This architecture is
consistent with the server nature of SAX. We expect that many users will have a
SAX server under Linux and a LAN-connected GUI client on a Microsoft
Windowsplatform.
The Java Engine listensto a TCP/IP socket port or connects to SAX via the
SHARP APL BrowserInterface (SBI). Both mechanisms are supported. The SBI is
planned for beta distribution in early 2000. The Java engine, being a Java
program, can create objects of any Javaclass, and invoke any method on such
objects. This is exactly its purpose. The APL toolkit instructs the Java Engine to
create forms, button, toolbars, JDBC objects, etc. When the Java Engine receives
information,from a user clicking something or from another process, like JDBC,it
forwardsthis information to the APL application.  
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The Java Engine and the toolkit are unaware of the available Java classes. This
enables the APL application programmer to refer to Java classes and methods
using their Java names. However,it does take care to convert APL data structures
into Java data structures, and vice versa. That simplicity makes the SJI timeless.
As Java evolves, new classes and methods will be available, and these, in turn,
will be available to the APL programmers. Moreover, as long as Java supports the
classes and methodson the targeted platforms, they will be available to the SJI.

GUI Geometry
Writing applications with a graphical user interface can be tedious, in particular,
dealing with how the different GUI elements (buttons, text boxes, labels) are
placed and how they move when the user resizes the form. Most application
writers have to count pixels and compute the placementof the graphic elements
based on the total space that the form has after a resize. Java, being device
independent, handles the geometry of GUI elements very well by layering frames
in a similar way to HTML forms. In most cases, the form has the expected
appearance and behavesas expected during resize.

Distributed processing
With the SJI, you can offload someof the processing from the server platform to
the client platform by creating Java expressions to be executed by the Java Engine.
A typical example would be data validation by the Java client before a form is
submitted to the APL server.

Application as URL
Soliton recognises the need to make APL more available to the Internet. By
coupling the SBI (SHARP APL’s Web server) with the SJ, APL-Java applications
can be accessed through their Internet address or URL. By specifying the URL
associated to SJI application, the SBI will send the Java engine to your browseras
an applet if not already cached and the application will communicate with the
applet to create forms. An application is simply a URL, no need to have DLLs or
executables installed.

JAVAcalls APL
Not only can APLcall Java, but a Java application can also call APL, thanks to
some specific classes that are part of the SJI. For example, you may use a
J-Application Builder to design a user interface and call APL for data processing
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and retrieval. The conversion of data structures between Java and APL is
automatic. A ‘bean’to facilitate this type of usage is under consideration.

Performance andefficiency
Offering a GUI via a client-server, device and operating system independent
mechanism may seem like a ‘slow’ generic solution. The SJl isn’t slow, because
most Java commandsare buffered and sent as a group to the Java Engine. For
example, to create a form, 10 buttons, a menu bar with options andset‘listeners’
or callback functions when the buttons are pressed, is donein a single transaction.
The TCP connection between the server and theclient can introduce a small delay
in processing user input. However, in most cases, only the ‘Submit’ button will
cause a TCP/IP transfer to the server, while the Java client will process buttons
andfields inputlocally. To facilitate the work of GUI developers, the SJI can work
in diagnostic mode where commands are not buffered but executed at once by the
Java Engine.

Beta Limitation
A beta release of the SBI is packaged with the beta release of the SJI for Linux.
Only connecting out to the Java Engine is supported: the ‘Application as URL’
requires the SBI and is not supported yet.
However, with the current beta, you can create GUI or JDBC applications in
which APL runs on a Linux server and Java executes on a Linux, Windows or
MACclient.

Examples
Toillustrate the ease of use of the SJI, here are simple examples:

1) Create a frame, give ita name
frame<Anew ‘Frame’ > 'My Application’
Create an object oftype ‘Frame’ and giveita title ‘My Application’. Create the
objectat once (Anew)and assign the handle to the variable ‘frame’.

2) Create a button ‘Click Me’
btneAnew ‘Button!’ 2 'Click Me!
Sameasfirst example but objecttypeis ‘Button’ andtitle (label) is ‘Click Me’.
‘btn’ receives the handle for the button.

3) Put the button on the frame
Ninvoke frame > 'add' > <btn
Add‘bt’, the button,to the frame‘frame’ as definedin the first example. The
‘Ninvoke’ meansthat the operation will be buffered.



VECTOR Vol.16 No.3
 

4) Create a callback, when the Button ‘bty’is pressed, call the APL function‘clickme’
Ninvoke btn>'addActionListener'><NEW>'SJActionListener'>'clickme!For button‘btn’, adda Javalistenercalled ‘SJActionListener’. SJActionListeneris a generic listener for the SJI andin turn,it will tell the APL application toexecute the function ‘clickme’.

Conclusion
Soliton believes that SJI applications will enable an organisation to distribute APLprocessing amongdifferent TCP connected platforms.It will ease the work of theAPL developer by offering a solution that does not need to be rewritten orrecompiled every time a desktop operating system is upgraded or changed.
Moreover, it will enable users to access APL applications without any need toinstall additional desktop softwareas long as a browseris installed.

Insight Systems ApS
Insight Systemsis back! After 4 years as part of the Adaytum Group,it was timeto return to our roots and become a small company again. On November 1st 1999,Gitte Christensen, Helene Boesen and Morten Kromberg extracted the APL andStatgraphics business from Adaytum, moved about 100 metres and set up our
own shop again (with a Linux serverthis time, rather than NT).

APLSales and Support
Insight Systems remains the “Array Language Supermarket” for Denmark. We
distribute and support APL and J interpreters from Cognos, Dyadic, IBM andIverson Software.

Products
Mostof the products and technologies that we developed in thefirst half of thenineties are now either in the public domain or OEM’d by vendors(and a few areobsolete, let’s face it). Our ODBC interfaces remain the “Industry Standard”
under the name SQAPL or APL Link, depending on which vendor you use. Weexpect the vendors to provide suitable replacements using ADO or other
technologies, but until this happens wewill continue to support the products andadapt them to new environmentsif required.
The platform-independentarray format we developed for SQAPL and our “APLPipes” products have been adopted by a group of APL vendors working on a

10  
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common TCP-based array transfer protocol. We're entering the new millennium
without products of our own,but watch this space!

APL Management Consultancy
If you have decisions to take about adapting your APL application to take
advantage of emerging technologies, or would like your strategy reviewed, give
us a call, We have extensive experience in all areas of APL development, from
legacy systems, up, down and sideways migrations, to the development and
support of shrink-wrapped solutions based on APL.

APL Developmentand Project Management
Even if we don’t have time to do the work ourselves, we will know whereto find
someone whois an expert in your version of APL and your application area, on
your continent.

Contact Details
Please see the back cover for our new address and phone numbers.

Causeway Graphical Systems Ltd
The main focus of work since Orlando has been getting the APL2000 releases of
both RainPro and NewLeafcompletely back into line with the Dyalog versions. The
chart viewer has been modernised with the new CommandBars, and takes
advantage of the additional printer properties in APL+Win 3.5 to allow printer
selection and paperorientation to be set by the viewer. We now have a single
source for the documentation for both platforms, which allows the manuals, help-
files and web-basedtutorials to be maintained and re-built with minimal effort.
From now on,it stays this way!
Also completed over the Christmas break is our Java-applet viewer for RainPro
graphs and NewLeaf tables. This provides a useful alternative to the VML
technology (vector graphics support is now solidly available in IE5 and Windows
2000) for non-Microsoft platforms, and it is an essential component of any
SAX/Linux implementation of Rain graphics. Examples of both formats are on
the web-site, where you can also keep upto date with the latest features and fixes.
Wewill be set up for secure web trading (VISA/MasterCard) in the very near
future, so purchasing thelatest update will get even easier.

11
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The Vector Product Guide
compiled by Gill Smith

VECTOR’s exclusive Product Guide aims to provide readers with useful
information about sources of APL hardware, software and services. We 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 afair market coverage. The listings are not restricted to UK companies andinternational suppliers are welcometo take advantageof these pages.
For convenience to readers, the productlist has been divided into the following
groups(‘poa’ indicates‘price on application’):

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

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

Yourlisting here is absolutely free, will be updated on request, andis also
carried on the Vector web site, with a hotlink to your ownsite. It is the most

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

All contributions and updates to the Vector Product Guide should be sent to:
Gill Smith, Brook House, Gilling East, York, YO62 4JJ. Tel: 01439-788385,
Email: ap]385@compuserve.com

12  
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COMPLETE APL SYSTEMS
COMPANY PRODUCT PRICES(£)
Dyadic IBM RS/6000 MD320 11,736

[8M RS/6000 MD320 13,817

[BM RS/6000 MD320 22,656

IBM RS/6000 MD520 atta

IBM RS6000 MDS30 72,054

IBM RS/6000 MDS40 122,842

Optima IBM Compatible poa

APL INTERPRETERS
COMPANY PRODUCT PRICES(E)
Beautifut Systems Dyalog APLIW for Windows poa

Dyalog APL for Unix poa
The Bloomsbury Software CompanyAPLPCVersion 14 280

APLeWin v3.0 41350

Migration to APL+Win 1060
APL+DOS 1250
Migration to APL+DOS 760
APL Link 200
APL Link Pro 500
APL*PLUSIl for UNIX poa
APL'PLUS VMS poa
APL'PLUS Mainframe pa

Dinosoft Oy Dyalog APLWW for Windows. poa

DETAILS
APL POWERSstation (Greyscale) 27.5 MIPS, 7.4 Mflops RISCProcessor 8Mb RAM, 120MbDisk49° 1280x1024 Greyscale Graph Display AIX, OSF Motif, DyalogAPL ({-user)
APL POWERstation (Colour) 27.5 MIPS,7.4 Mflops RISCProcessor 6Mb RAM, 120MbDisk16" 1280x1024 Colour Graphics Display AIX, OSF Motif, DyalogAPL(J-usef)
Advanced APL POWERStation 27.5 MIPS, 7.4 Mflops RISC
Processor 16Mb RAM, 320MbDisk, 150Mb Tape16" 1280x1024 Colour Graphies Display AIX, OSF Motif, DyalogAPL(user)
APL POWERsystem (8-users) 27.5 MIPS,7.4 Miflops RISCProcessor 16Mb RAM, 320MbDisk, 150Mb Tape CD-ROM Drive,16 Ports‘AIX, Dyalog APL(2-8 userlicence)
APL POWERgystem (16-users) 34.5 MIPS,10.9 Milops RISCProcessor 32Mb RAM, 1.34Gb Disk, 2.3Gb Tape CD-ROM Drive,46 PortsAIX,Dyalog APL(8+ userlicence)
APL POWERsystem(32-users) 41 MIPS, 13 Milops RISCProcessor 64Mb RAM, 1.7Gb Disk, 2.3Gb Tape CD-ROM Drive, 32PortsAIX, Dyalog APL (8+ userlicence)
Complete networked or stand-alonesolutions including configuration
installation, maintenance and commissioning.

DETAILS
US Distributor of Dyalog APLproducts from Dyadic.
See Dyadic listing for product details.
Upgradeto version 11 glves free runtime (£120 from anyversion}
A 32.bit Windows-hosted interpreter that runs underall Windows.
platformsincluding Windews 95. Note: Upgrade for £350 from.
version 1,8 or 2, £920 from version 1.0
from APL*PLUS/PG APL*PLUS/DOSanyversion.
from earlierversions of APL"PLUSII
APL'PLUSII DOSis renamed to APL*+DOS.
from APL"PLUS/PC
Database Access

APL2000's 2nd generation APLfor all major Spare and Riso Unix
workstations.
2nd generation APL for DEC VAX computers under VMS.
Enhances VS APLwith manyhigh performance,high productivityfeatures. For VW/CMS and MVS/TSOoffers simple upgrade from
VS APL.
Finnishdistributor of Dyalog APL products,

13
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Vector Product Guide

Dyalog APL for Unix poa
Dyadic Dyalog APLfor DOS/386 995

Dyalog APL/W for Windows 995

Dyalog APLfor Unix 995-12,000

DynArray OICEfor Windows. poa

JAC/HumanInterfaces:
LAPL/Mac 13

APL Ltd L-APLIPC or clones. 8
J-APLIBBC Master 8
+APL/Archimedes. &

IBMAPLProducts TryAPL2 tree
APL2 PC (US Version) $0

APL2PC (European Version) £348.
APL2 for OS/2 Entry Edition $185,
APL2 for OS/2 Advanced Edition $650

APL2 for Windows version 1.0 $1500

‘See Dyadic’s listing for product details.
Second generation APLfor DOS.Runsin 32-bit mode, supports verylarge workspaces. Unique "window-based" APL DevelopmentEnvironmentand Screen Manager. Requires 386/486 based PCorPS/2, at least 2Mb RAM, EGA or VGA, DOS 3.3 or later.
Asabove, plus object-based GUI development tools, RequiresWindows 3.0 orlater.
‘Second generation APL, for Unix systems, Available for Altos, Apollo,Bull, Dee, HP, IBM 6150, 1BM RS/6000, Masscomp, Pyramid, NCR,Sunand Unisys machines, and for PCs and PC/2s running Xenix orAD( Oracle interface available for IBM, Sun and Xenix versions.
‘Software developmentkit which includes an APLinterpreteras a
DLLandtheability te run andlink existing and new APL code to non
APLcode such as VB, C/C++, Java andintegration with variousWindows software applications and database packages such as MSOffice,

Macintosh version of APL
180conforming interpreter. Supplied only with manual (see “Other
Products’ for accompanying books).AsaboveAs above
APL2 for educational or demonstration use. Write,fax or Email toAPLProducts; specify disk size desired.
Product No. 5799-PGG, PRPQ Number RJO411.
Order from 1-800-IBM-CALL
Product No, 6604-260, Part number 38F4753.
Fromall |BM dealers, including MicroAPL.
Part No 89G1556.
Part No 89G1697. Containsall facilities of the Entry Edition plus:OB2Interface; co-operative processing TCPIP interface; tools forwiting APs; TIMEfacllty
Product No. 5639-d46,part number 4229558,
Part No, 39L8419 - Packager and runtime CDs. Oneadditionaltuntime install $200,5 additionals $900,10 $1,500.
Product No. 5648-065,
Product No. 5765-012,
Product No. 5685-228, Full APL2 system for $/370 and §/390
Product No, 5688-229, Runtime environmentfor APL2 packages
Leadingdistributor of APL2000 products In Denmark.
Leadingdistributor of Dyalog APL products in Denmark
Leading distributer of IBM APL & GraphX productsin Denmark

APL2 Runtimeenvironment $250
APL2 for Sun Solaris $1500
APL2 for AIX 6000 poa
APL2 Version 2 poa
APL2 Application Envt Vn2 poa

Insight Systems Cognos/APL2000 tne poa
Dyadic Systems Ltd. pea
IBM poa

tverson Software inc. Jon the Webonline registration ...
J Educational Edition $95
J Standard Edition $295
J Professional $895
Books and accessories (discountsfor reg users)
J Dictionary $50
User Manual $50
J Phrases 350
Primer 30
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J Austria

Lescasse Consulting

MasterWork Software.
MicroAPL

Oasis

Omega
Optima
RETime Tracker Oy

Concrete Math $40
Exploring Math $50
User Conference Proceedings $35
Mugs, T-shirts, Mousepads $10 each

J poa Distributorfor Austria and Switzerland
Dyatog APL pea Distributor
Causeway Products. poa Distributor
Structural Analysis Software poa Complete package by IG Zenkner&Handel to perform structural

analysis/engineering calculations. Also suitable for dynaml¢
problems,e.g. earthquake simutation.

APL+PG. poa Leseasse Consutting is the exclusive APL2000 distributorin France
and also

APL+Unix poa distributes in Switzerland and Belgium. Call forprice quotes.
APL+DOS: pea
APLAWin poa
Dyalog APL poa French distributor for Dyalog
Manugistics Products and St pea New Zealand distributor
APL.68000 Level| 2000 First generation APL with numerous enhancements. Multi-user

version (Unix, Mirage, MCS).
APL.68000 LevelI 2500 Second generation APL. Nested arrays, user defined operators,selective specification etc, Mutti-user version (Unix, Mirage, MCS)
APL.G8000/% 1500-6000 ‘Second-generation APL. Nested arrays, user defined operators,selective specification,etc. Multi-user AIX version with full OSF/Motif‘support.
APL.68000 Level|
Mac, ST, Amiga 87 First generation APL. Single user,full windowinginterface, softwarefloating point support.
Mac, Amiga 260 First generation APL.Single user, full windowinginterface, hardwarefloating point.
APL.68000 LevelIlst 170 ‘Second generation APL.Full windowing interface, software floating

point support,
Amiga 260 Second generation APL. Full windowing interface.Hardware andsoftware floating point support.
Mac 520 ‘Second generation APL.Full windowinginterface.Hardware andsoftware floating point support,
APL*PLUS Rel 10 450
APL'PLUS IEV 4.0 1395
Dyalog APL. poa Dyadic Systems
APL’PLUS poa Manugistics
APL.68000 poa MicroAPLLtd
APL2 poasIGM
Zero poa A“small simple and fast” alternative to APL
Dyalog APLAW 985, Fully fledged Windows developmentenvironment.
APL+PC(APL*PLUS/PC) poa Complete APL+ and Statgraphies product range and finks to various3rd party products.
APL#DOS(APL'PLUSI!)
APL+Win (APL*PLUSIII), APL+Link
APLEUNIX
APL*PLUSSharefile

15



Vector Product Guide Vol.16 No.3
 

Soliton Associates SHARPAPLfor OS/390 poa
SHARPAPLfor Unix poa
SHARPAPLfor Linux pea

Strand Software Canada
All APL"PLUSProducts poa
Dyadic and IS! preducts Poa

USA
Dyadic and ISI products poa

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

FBS poa
DRP poa

Adaptable Systems =FLAIR. poa

Adaytum Software Adaytum Planning poa
APL Group(see Eventra)
APL Software\Services

APLUtilities Poa

Beautiful Systems. ASF_FILE 3399

NAT_FILE $299

DBF_FILE $299

SF_READ poa
‘The Bloomsbury Software Company
{for VSAPL) Enhancements & Sharefile pea

Compiler poa
(for APL2) Sharefile/AP poa

Causeway CausewayPro for DyalogW 400/$600
RainPro Business Graphics 250

for [BM OS/390 maintrames.
for [BM AIX and Sun Solaris
forInte! Linux

All APL"PLUSproducts including upgrades and educational,

DETAILS
Master Production Scheduling
Forecasting and Sudgeting System
Distribution Requirements Planning
Finite loader and interactive rescheduler. Customisable full-functionscheduling system, (Available outside Australla by specialarrangement onty.)
Full-featured Budgeting and Financial Planning system for mediumto large enterprises.

Sofware: mostly AWSfor DOS, utilties for most APL interpreters.Public domain APL*Plus v40 with on-screen documentation andinteractive tutorials. APL Conference Software. Books: APL usermanuals for STSC,IBM, and Sharp. Request email catalog fromdickholt@Iuno.com.
Dyalog APLIW aunillary processor for access to APL*PLUSIPC APLcomponent fies (ASF).
Dyalog APLW ausillary processorwhich emulates theAPL'PLUS/PC quad-Nnative file subsystemfor access to the DOSfile system.
Dyalog APLIW auxiliary processor for efficient block mode access toBASEformat files. Designed to get large amounts of data in and outof dBASE. Not suited for random access to small amounts ofdata (jtdoes not handie keys).
Dyalog APLW functionsto read APL*PLUSdata objects of any typeor structure from *.SF style componentfiles created by APL*PLUSIorl.
Component files, quad-functions & nested arrays for VSAPL underVMICMS & MVS/TSO.
The First APL compitert
STSC's shared access componentfile system for APL2.Comparable fo all APL*PLUSfile systems: muttl-user storage ofAPL2 arrays with efficient disk usage.
‘Causeway application development platform for Dyalog APLW.
The ultimate graphicstoolkit for tha APL developer, Adds 3Dcharting capablity, Web publishing and clipboard support to theshareware product, Charts can be Included in NewLeafreports.Functionally compatible across DyalogWV and APL+Win.
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NewLeattor Dyalog and *Win 400 Frame-based reporting lool with comprehensive table-generation andtext-flow support.Offers muttiple master-page capability, bitmapwrap-around and on-screen preview with pan and zoom.Fullysupported on DyalogAW and APL+Win (3.8 and above)
Organization chart package for IBM APL2/PC.Full & heavilycommented source code included - free integration inte otherapplications. NB: ASCII output with line-drawing (semi-graphic)characters for boxes.
Decision Support System for top management. Handles large muttdimensionaltables, data analysis, EIS presentations, generatesHTML and Latex output. Platforms: MS-DOS,LAN, Windows3.1 /95NT. Ideal for APL customisation (APL"PLUSI! and DyalogAPL); more than 150 installed.
A web server providing web based access to applications running onthe DICE interpreter from DynArray, or on an IBM mainframerunning APL2,
ADSSsystem whichoffers the next generation capabilities forcurrent APLDI, IC/E and IC/t users.It comes with ROLAP
capabilities, muttisystem access to a wide variety of databases and
data warehouses,
An ODBCclientinterface for DICE and ISM APL2 programs.
Electronic Data Interchange (ED!)translation software for the PC,with strict compliancechecking.
Front-end Foreign Exchangedealing / pos keeping
Arbitrage modelling
Basket currency modelling
pull-down menu for APL*PLUS/PC
Educational simulation of electric circutt (for Apple Mac.)
Educational simulation of spreading infection (for Apple Mac.)
Educational simulation (KS3) of coln-tossing experiment with simplestats (for Apple Mac.)
Educational simulation of Fibonaccl's rabbits (for Apple Mac.)
PGformatdisks with the examples from: Thomson. Espinasse (Kits
1-4), Kromberg,Jizba & FinnAPL.All the examples to Save yourfingers
for DOS, Product Number5764-009
foe Workstations (05/2, Aix, Solaris), Product Number 6764-092
for GMS,Product Number 5764-011

Complete package written in C. Comparable with the data, index &memofiles of FoxPro, dBASE, & Clipper. Multi-user support. NoDAMSticense required.
‘The same in a DLL form! Gives your Windows applicationsalladvantages of DLLs.
Leadingdistributor of Causeway products in Denmark

All our old products are now either OEM'd,in the public domain, out of date, or aif of the above. Wet be back!

Cinerea AB ORCHART 250

CODEWORK HELM poa

DynArray DynaWeb Server poa

DynaHarry poa

DynaLink poa
Eventra Qualedi 1500-4000
HMW. AXTRA poa

Arbitrage poa
Basket poa
Menu-Bar poa

SAC/Human Interfaces SPARKS poa
EPIDEMIC poa
COINS pea
FIBONA poa

LAPL Ud Educational workspaces s

IBMAPLProducts A Graphical Statistical System) $250
{AGSS) $500

$2500
INFOSTROY APL*PLUS/Xbase Interface(1/386 Version 2) 3198

{DLL Version 1) $198
Insight Systems Causeway poa
JAD Software JAD SMS poa

Lescasse Consulting APL+Win Monthly Tralning $600

Advanced Windows Programming $95.

Software managementsystem for Dyalog APL(7.2 orlater) based on
hierarchical databases;includes gu! interface and stand-alone
functions. Pricingwill be per-user. Avaliablefall 1999.

Download 50+ page document about APL+ programming eachmonth, You also get ane or more workspaces {ull of re-usable APLcode and sometimes additional files or products.
.ge book plus companion disk en interfacing APL and Detphi.Contains full coverage of Delphi-2, +Win and Dyalog.
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DLL parser for APL $250 Parse any Visual Basic DLL declaration file into a set of quadNAdefinitions, Tur constants and structures into APLvariables.
Available for APL+Win and Dyalog/W,

Delphi FormsTranslator $195 Design forms with Delphi and tum them automatically inta APL.programs which recreate the sameform (+Win and Dyalog/W).
APL+Link Pro. poa ODBCinterface for APL+Win
SQAPL Pro poa ‘ODBCinterface for Dyalog APL'W
RainPro poa Highly customisable 2D and 3D publication graphies for APL*Win‘and Dyalog APLW
Newteat poa Pagelayout and printing tools for APL+Win and Dyalog
‘GraphX and ChartFX poa High-quality business graphics for APL+Win
Formula One and Dyalog APL $95, 100-page book + companiondisk on how to use the Formula One.‘VBX with Dyalog APLW

Linge Allegro FRESCO Business Graphics pea Fast and easy business graphics DLL
API26/PC. pos GDDMinterface for Dyalog APLAV.
AP127/PC poa ODBCInterface for Dyalog APLAV
APLIGIPC poa TCPAPInterface for Dyalog APLAW
FACS: por EMMA-likeinterface to DB2 or ODBC databases
(SAP poa MSWindows DLL for calling Dyalog APLIW from web pagesvia MSInternetInformation Server. Visit www.lingo.com for a demo,

RE Time Tracker Oy UITAW pos Comprehensive high-level Windows UserInterface library forAPL+Win and +I v5.1. Comprehensive spreadsheets,replicated
fields, specialfield types,etc, 16 and 32bit versions available.

AJGRAPH poa Graphpak-compatible 20 graphics packagefor +Win and +DCS.Includes mutti-window support, print and metafile support, Ne DLLs.required.
ECCO PRO with APL poa ‘Leading group and personalinformation management system withcomprehensive customising. Supplied with sample +Win workspaceto interface to ECCO databases via DDE,
NEWT TCPAP SDKwith APL poa Lead TGPAP SDK withinterfaces to all protocols. Supplied on 3. CD.ROMStogetherwith a sample +Win workspace.
DB+ Poa Database interface for APL+DOS under Windows. Allows combiningcharacter-based APLapplications with ODBC-compliant databases‘such as Oracle and SQL-server..

Soliton Assecfates LOGOS poa Application Development Environment
VIEWPOINT poa Report generator with interfaces to DB2 and OS/390 data

Warwick University BATS: 250 Menudriven system for time series analysis and forecasting usingBayesian Dynamic modelling, Price is reduced to £35 for academicInstitutions.
FAB free ‘Training program for the above.

Zark APLTutor (PC) $299 APLcomputer-based training. Available for APL*PLUS PC &APL"PLUS|. Demo disk $10,
APLTutor(MF) $5000 Mainframeversion.
Zark ACE $99 APLcontinuing education. APLtutor news and hotline phonesupport.
APL Advanced Techniques.... $59.95 488pp. book, {ISBN 0-9619067-07} including 2-disk set of utilityfunctions (APL*PLUS PCformat).
Communications: $200 pe, $500 mf Move workspaces orfiles between APL environments.
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APL CONSULTANCY AND DEVELOPMENT
COMPANY PRODUCT PRICES(E) DETAILS
Adee Consuttanoy poa Development, mathtenance, conversion, migration, documentation, ofAPLproductsin all APL environments
Ajay Askoolum Consultancy poa —_APL#Win development and migration of actuarial, financial,mathematical applications.
Andrews, Consultancy poa APL programming and analysis, Year-2000 legacy systems,algorithms, tree-processing.
APLSolutions Inc Consultancy poa APL systems design, development, maintenance, documentation,testing and training. Providing APL solutions since 1969
AUSCANSoftware Consultancy poa APL software development, training
Bloomsbury Software Consultancy 300-750+VAT
Camacho Consultancy poa Manuals; feasibility reports and estimates; analysis andprograraming: APL and MS Windows applications; Sharp, ISt APL,APL*PLUS, APL2/PG and other APLs spoken. Fixed price systemsa speciality
Ray Cannon Consultancy poa APL, C, Assembler, Windows, Graphics: PC and mainframe
Causeway Consultancy and Training pea On-site training for Causeway, RainPro and NewLeaf. Custorisation

and enhancementta meet local needs. Code review and pre-Implementation check of Causeway applications.
Paut Chapman, Consultancy 250-500 24-hour programmer: APL, Smalitalk, C; Windows front end design aspeciality.
CODEWORK Consukancy pea Development, maintenance,migration, documentation of APL.

applications. Speciality: info systemsfor top executives,internetapplications.
Dinesoft Oy Consuttancy poa Specialised in very targe databases.
Dyadic Consuttancy poa APL and Unix system design, consuttancy, programming andtraining.
DynArray Consuttancy poa OynArray offers consulting in the areas of DSS, Y2K and APL

programs upgrade/conversion to modem Webenabled platforms.
Evestic AB Consukancy pos Excellent track record from 15+ years of APLapplications in banking,

insurance,and education services.All dialects, platforms and projectphases. SQLexpertise.
First DerivativeAnalytics Ltd. Consuttancy poa Anatysis, design, prototyping, development & testing of APL(especially financial) applications: Sharp, Dyalog APLW.
General Software Constancy from 200 Over 20 years experience with every version of APL, large mainframesystems and small PC based programmes.

 

Godin London tne Software Development poa We have applicationsin the food manufacturing field, travel agencyand airline bookingsfield and in product lease management.
HMW. Consultancy poa System design consultancy, programming. HMW specialize inbanking and protetyping work,
Hoekstra Systems Ltd Cansultancy poa APL consultancy, programming,etc, Also UNIX system

administration
Michael Hughes Consultancy poa Consultant with 10+ years experience with various APLinterpreters

and C.
JAC/Human Interfaces Consutanoy poa APL and ergonomics consultancy services.

Documentation 100-200 Oreline assistance, product demos & mock-ups, manual writforeign language soRware localization.
Training poa Using APL for courseware & distance learning materials, Macprogramming in C, APL & HyperCard.

INFOSTROY Consukancy poa Moving applications betweenplatforms. Client/server development.Muttilingual userInterface.
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insight Systems ° Consultancy

JAD Software Consuttancy
Phil Last Consuttancy
Lescasse Consutting Consultancy

Lingo Allegro Consultancy

Lucas Solutions Consultancy
George Macleod Consuttancy

MackayKinloch Ltd Consultancy

MicroAPL Consultancy,
Milinta Inc Consuttancy

Ellis Morgan Consultancy
Oasis Consultancy

Object Oriented Ltd Consultancy
Omega Gomputing Consultancy
Optima Consultancy

RadSys Technologies Consultancy
RE Tima Tracker Oy Consultancy

Rex Swain Consultancy

Rochester Group Consultancy
Shepp & Associates Consuttancy

B28
BE

from £40/nr

poa
poa

EB

Wehave experience with just about every APL system and platformIn common use during the fast 20 years, from SHARP APL underMVSor Linux to APL+Win and in particular Dyafog APL underWindows 2x, NT of 2000. if you have decisionsto take aboutadapting your APL. application to take advantage of emergingtechnologies, or would like yourstrategy reviewed,give us a call. Wehave extensive experience in all areas of APL development, fromlegacy systems, up, down and sideways migrations, to thedevelopment and support of shrink wrapped solutions based on APL.Even if we don't havetime to do the work ourselves, we will knowwheretofind someone who is an expert in your version of APL andyour application area, on your continent
Systems design and development, project management, technicalmanuals, financial and actuarial expertise In APL.
APLconsultancy, modelling and programming.
A rangeof consultants, experts in Windows programming, withAPL+Winand Dyalog APLIW. More than 100 major APLapplications already developed. We all have additional expertise inFormula One andDelphi.
‘General APL consulting, intemet website development, migration anddownsizing, performancetuning, education and training.
Rates depend on task and location,
Design andprogramming of new APLapplications. Enhancing andmaintaining existing APLapplications. Porting existing APLapplications from one APLsystem to another. Supporting users ofAPLapplications. Experienced on bath mainframe, UNIX and PCAPL Interpreters.
Design, analysis and programming for banking, Insurance andpensions,financial planning and modelling, corporate performanceandlegal reporting
Technical & applications consultancy.
Design, development, maintenance, conversion, documentation in allAPLs,most APsandsome specific Sharp products (LOGOS,ViewPoint, Retrieve), Experience in multi-user, mutti-task systems,databases, Y2, Windows programming.
Business Forecasting & APL Systems.
Expertise in APLsystem design, Project management, conversion,migration,tuning; for alt APL versions(10+ years experience)
General APL consutting, code recycling U mainframe to PC,performance tuning.
APL consuttancy, programming, etc.
A cangeof consuttants specialisingin all areas of pharmaceutical,industrial and financial systems with 5-15 yrs experience on both PCand mainframe.
Areas of expertise: financial systems, risk anatysis systems,heattheare systems.
APLapplication conversions, APL Windows interfaces, APLto API-level interfacing te any system under Windows, TCP/IP network anddatabase connectivity.
Independent consultant, 20 years experience, Custom softwaredevelopment& training, PC and/or mainframe.
Specialise in MIS using Sharp APL
‘APL applications development and consulting, especially in the travelindustry, especially on small computers. 25 years experience in APLprogramming.

20  



 

Vector Product Guide Vol.16 No.3
 

SnakeIsland ResearchIncConsultancy

SOvAPL Consultancy
Strand Software Consultancy

Sykes Systems (ne Consuttancy

Stephen Wynn, Consultancy

OTHER PRODUCTS
COMPANY PRODUCT
Adfee Employment
APL385 Typefaces
Bloomsbury Software ‘Training
ComLog Comic-Logger
HMw Employment
APLLid Books

Oasis Training
RenaissanceData Systems Booksellers
Soliton Associates MVSLINK

poa APL interpreter and compiler enhancements, intrinsic functions,performance consutting. APL paralle! compiter APEX is giving verygood initial performance tests with convolution somewhat faster thanFORTRAN.
‘Offshore APL developmentservice.

RE Advice ont migrating te and from all flavours of APL and hardwareplatforms. Full-screen interface implementation, APL utilities,benchmarking, efficfency analysis, actuarial software, systemdevelopment tools, valuation, pricing and modelling systems.
poa Complete APLservices specialising in aucit, optimisation andconversion of APLsystems. Excellent design skis. Alt dialects andplatforms. 17-23 years experience.
poa Most experience offinancial planning, and mathematical areas:operational research, quality contral, experimental design.

PRICES{E) DETAILS
poa Contractors and permanent employees
poa Variants of the APL2741 typeface available to specification.
poa Contact the company for details.

$25.95+p&p APL*PLUSII comic-book Inventory system. Shareware versionavailable on America OnLine,
poa Contractors and permanent employees placed.
pea LAPL stocks books written to go with the I-APL interpreter and some

APLPress books.Fora list write to 11 Auburn Read, Bristol BSS
6LS,ring 0117 973 0036or email 100612.1057@compuserve.com,

poa Introductory courses in APLAdvanced courses for different APL versions
‘The widest range of APL booksavallable anywhere. See Vector
advertisements.

poa Interface from Sharp APL (Unix & MVS} to non-APLdata and
‘software in the MVS environment.

ssaL poa High-performance DB2interface for Sharp APL(Unix and MVS).

OVERSEAS ASSOCIATIONS
GROUP LOCATION JOURNAL OTHER SERVICES Ann.Sub.
ACM SigAPL tatemational APL QuoteQuad Conferences; APLwhite pages; web site $30
APLBay Area: USAN.California. APLBUG Monthly Meetings (2nd Monday) $20
APL Club Austria Austria - Quarterly Meetings 200AS\indh), 1000AS(corp)
APLClub Germany Germany APLJournal Semi-annual meetings paso
Ass, Francophonepourta promotion CAPL” France
BACUS Belgium
Capital PCUG Washington, D.C.
Danish SIG Denmark
Dutch APL Assoc, Holland
FinnAPL Helsinki, Finland

Les Nouvelles ¢APL FF350 (private) FF2800 (Company)
APL-CAM Conferences & Seminars £18 ($30)
Moniter Monthly meetings, occasional classes tree
Vector provided Mini-congress, APL ShareWareInitiative
FinnAPLNewsletter Seminars on APL 1O0FIM(private), 30(student}, 1000 (Co)
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Japan APL Assoc Tokyo APL Journal Monthly meetings (4th Sat) 10,000yento join
NY SigAPL New York, USA Big Apple APL_ Monthly meetings $35/S25(ACM)
Romeftaly SIG Roma, Italy
SE APL Users Grp Atianta, Georgia SEAPL Newsletter Quarterty meetings $10
SovAPL Moscow, Russia Seminars and Annual Meeting
SwedAPL Sweden SwedAPt Nyit  Semi-annual meetings, seminars SEK75
SWAPL Texas, USA SWAPL 38
Swiss APL (SAUG) Bem Part of Qtly Si-into SF60 (SI) + SF20 (SAUG)
Toronto SIG Toronte, Canada Gimme Arrays! Monthly Meetings, APL skills database, J SIG, Toronto Toolkit $28

ADDRESSES
ORGANISATION CONTACT ADDRESS, TELEPHONE,FAX, EMAILetc.
ACM SigAPL David Siegel ACM,1815 Broadway, 17th Floor, New York, NY 10036, USA (Subs only)
ADAPTA Software GmbH Michael Baas Marienhoeha 86, 25451 Quickbom, Germany,Tel: +49 4106 60977Fax: +49 4106 67869 Emall: into@adapta.deAdaptable Systems Lois & Richard Hill 49 First Street, Black Rock 3193, Australia.Tel: +61 3 9589 5578 Fax: +61 3 9589 3220 Email: adsys¢bibm.netAdaytum Software Douglas Rowley 13 Great George Street, BRISTOL BS1 SRR, UK Tel: 0117-921 5555
Adee Berard Smoot Dorpsstraat 50, 4128 BZ Lexmond, Netherlands.Tel +31 347 342 397 Fax. +31 347 342 342 Email: adfee@concepis.nlAndrews Dr Anne D Wilson 12 ThomyHills, Kendal, Cumbria LA7AL,UK. Tel: 01539-731205
APL-385 Adrian Smith Brook House,Gilling East, York YOS2 4JJ, UX. Tek 01439-788385Email: 100331 .644@compuserve.comAPL Bay AreaAPLEUG Curtis Jones (Sec) 228 South 15th Street, San Jose, CA 95112-2150, USATel: +1 (408) 202-4060 Email: jonesca@ynet.ibm.comAPL Club Austria Harald F. Nelson cla N-TECH,Siebenbrunnenfeldg. 4-6, A-1050 Wien, Austria.Tel: +43 1 5458063 Fax: +43 1 545806317APLClub Germany Dieter Lattermann RheinstraBe 23, D-63190 Walldorf, Germany.Tel: +49 6227-63469 Compuserve: 100332,1461APLGroup(see Eventra)
APL Software\Services Dick Holt 3802 N RichmondSt, Suite 271, Arlington, VA 22207 USATel: +1 (703) 528-7624; Fax: +1 (703) 528-7617; Emall: dickhot@juno.orgAPLSolutions Ine Enc Landau 1107Dale Drive, Silver Spring, MD 20910-1607 USATel: +1 (301) 589-4621 Fax: +4 (201) 589-4618 Email: elandau@cais.comAjay Askoolum Alay Askoolum 42 Hanworth Road, Redhill, Surray RH1 SHTTel: 01737-771643 Email: ajay@askoolum.treeserve.co.ukAssociation Francophonepourla promotion ¢APL Ludmila Lemagnen 174 Boulevard de Charonne,F-75020 Paris, FRANCEEmail; lemagnen@aol.com
AUSCAN Software Lid Richard Procter PO Box 39, Mansfield, Ontario LON 1MO CanadaTel: +1-705-434-1239 Email: rjp@intertog.comBACUS Joseph De Kert Rovinberg 72, B-2570 Dutfel, Belgium. Tel: +32 1531 47 24
Beautiful Systems, nc. Jim Gott 308 Old York Road, Suite 5, Jenkintown, PA 19046, USATel: +1 (215) 886-2636;Fax: +1 (216) 886-4888Bloomsbury Software Peter Day Bloomsbury House, 74-77 Great Russell St,, London WC1B 3DA,UK.Tel: 0171-436 9481 Fax: 0171-436 0524Email: pd@bloomsbury-software.co.ukCamacho Anthony Camacho 11 Aubum Road, Redland, Bristol BS6 6LS, UK Tel: 0117-973 0036.email: 100612,1057@compuserve.comRay Cannon 21 Woodbridge Rd, Blackwater, Camberley, Surrey GU17 OBS, UK.Tet: 01252-874697 Email: 100430.740@compuserve.com  
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Causeway Graphical Adrian SmithSystems Ltd
Paul Chapman
Cinerea AB Rolf Kornemark

CODEWORK Mauro Guazzo

ComLog Software deft Pedneau

CPCUG Lynne Sturtz

Danish User Group Helene Boesen
DinesoR Oy Pertti Kalliojarvit

Dutch APL Association Bernard Smoor (Sec)

Dyadic Systems Ltd. Peter Donnelly
DynArray Corporation Dr James Brown
Eventra Stuart Sawabint
Evestic AB Olte Evero
FinnAPL Oli Paavola
First Derivative Ken ChakahwataAnalytics Ltd.
General Software Lid ME.Martin
Godin Londen Incorporated Gaétan Godin

.MW.Trading Systems Chris Hogan

Hoekstra SystemsLtd Bob Hoekstra

Michael Hughes
\AC/HumanInterfaces lan A. Clark
[APLLtd Anthony Camacho
IBM APLProducts Nancy Wheeler
INFOSTROY Alexei Micoshnikev
Insight Systems ApS Helene Boesen
Iverson Software Inc, Eric Iverson
JAD Software David Crossley

The Maltings, Castlegate, MALTON,North Yorks YO17 7DP, UK.Tel: 01653-696760 Fax: 01653-69719Email: causeway@compuserve.com
51B Lambs Conduit Street, London WC1N 3NB, UK.Tel: 0171-404 5401, Campuserve: 100343,3210
Box 61, S-193 00 Sigtuna, Sweden.TelFax: +46 859 255 421 Email rolf@cinerease
Corso Cairoll 32, 10123 Torino,Italy.Tel: +39 11 885168 Fax #39 $1 812 2652 Emall: codework@inrete.t
18728 Bloomfield Road, Olney, MD 20832 USATel: +1 (301) 260-1435’ Emait: jetf@softmed.comCapital PC User Group, 51 Monroe Street, Suite PE-2, Rockville,Maryland 20850-2421, USA. Tel: +1 (301) 762-9372 Fax: (301) 762-9375,
clo Insight Systems ApS, Nordre Strandvej 119G,Hellebask, Denmark
Lonnrotinkatu 21C, 00120 Helsinki, FINLAND.
Tel +358 9 70028820 Fax. +358 9 70028824 Email: dinosoR@dinosof.fi
Postbus 1341, 3430BH Nieuwegein, Netherlands.
Tel: +31 347 342 337 Fax: +31 347 342 342
Riverside View, Basing Road, Old Basing, Basingstoke,Hants RG24 OAL, UK Tel: 01266-811125 Fax: 01256-811530
46360 Monterey Rd. Suite 260, Morgan Hill, CA 95037, USATel: +1 (408)-782-6648 Faxc +1 (408}-782-6627 Email'info@DynArray.com
Merritt Crossing, 440 Wheelers Farms Road,Milford, CT 06480, USA.Tel: +1(203) 882-9988. Fax +1 (203) 882-8946Email: ssawabini@eventra.com, eshaw@eventra.com
Berteliusvagen 12A, 8-146 38 Tullinge, SwedenTelaFax +46 778 4410 Email: olle.evero€2mallbox.swipnet.se
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Milinta tne. Dan Baronet
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The Rochester Group Inc. Robert Miller
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SovAPL
Russian Chapter of SIGAPL Alexander Skomorokhov

Strand Software inc
Rex Swain
‘SwedAPL
‘Swiss APL User Group
Sykes Systems Inc
Toronta SIG
Stephen Wynn
Zatk (ncorporated

FTP SITES
IBM APL2
Waterloo Archive
APL-to-ASCII

AnneFaust
Rex Swain
Christer Ulfhielm

Roy Sykes Jr
Richard Procter

Gary A. Bergquist

PO Box 5061, Obninsk-5, Kaluga Reglon 249020, RussiaTel: +7(08439)31463 Fax. +1 (530} 504 8194 Emailaskom@ebninsk.com
19235 Covington Court, Shorewood MN 55331 USATel: +1 (612) 470-7348" Emall: sales@jsoftware.com
8 South Street, Washington, CT 06703 USA. Tel: +1 (860) 868-013tFax. +1 (860) 868-2970 Email: rex@)rexswain.com
Novator Consulting Group AB, Svardyagen 11C, S-182 33 Danderyd Sweden.
Tel: +46 8 622 63 50 Fac +46 8 622 63 51 CServe: 100341,404
Swiss APL User Group, CH-3001, Bem t, Switzerland
Emait: si@ifi.unizh.ch
4649 Wiltens Ave., Woodland Hills, CA 91364, USATel: +1 (818) 222-2759 Fax: +1 (818) 222-9250
PO Box 55, Adelaide St. Post Office, Toronto Ontario MSC 2H8, CanadaEmail: info@torontoaplorg
8 Clarence Gardens, Brighton, Sussex BNt 2EG,UK.Tel: 01273-327238 Email: centre@ewcom.net
22 Ketchbrook Lane,Ellington CT 06029, USA.Tel: +1 (860) 872-7806.

ps.boulder.ibm.com/ps/products/apl2/
archive.uwaterloo.ca/fiparch/lanquages/ap|
archive.uwaterioo.ca/languages/apl/workspaces/aplascii
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WORLD WIDE WEBSITES
ACM SigAPL www.acm.org/sigapl/
Adapta Software www.adapta.de/
Adaytum Software www.adaytum.com/
AFAPL www.ensmp.fr/~scherer/langlet/ (Journal available on tine)
APL2000 www.APL2000.com/
APL-385 www.demon.co.uk/apl385/
APL Joumal, Germany www.rhombos.de/rb/apljourn.him
AUSCAN www.interlog.com/~tjp/auscan/
Eke van Batenburg wwwbio.LeidenUniv.nl/~Batenburg/index.html
Capital PC User Group http://cpcug.org/
Causeway www.causeway.co.uk/
CODEWORK www.inrete.it/cdwk/eng/homee.htm!
COSY(Bob Armstrong) www.cosy.com/
Dinosoft Oy www.dinosoft.fi/
DMOZ- Open Directory _http://dmoz.org/Computers/Programming/Languages/APU
Dyadic Systems Lid www.dyadic.com/
DynArray www.dynarray.com/
Eventra www.eventra.com/
FinnAPL wow.pyr.fi/aply
Godin London Inc www.godin.com/
Hoekstra Systems www.khamsin.demon.co.uk/abouvhsl/noframe.htmt
(BM APL2 www.torolab.ibm.com/ap/apl/apl2.html
Infostroy www.insight.dk/infostroy/
Insight Systems ApS www.insight.dk/
Iverson Software Inc www.jsoftware.com/
Japan APL Association www.naska.co.jp/JAPLA/
Lescasse Consulting www.lescasse.com/
Lingo Allegro USA tac www.lingo.com/
MackayKinloch www.users.globainet.co.uk/~akinloch/akinloch.htm
MicroAPLLtd www.micraapl.co.uk/
Milinta Inc www.dsuper.neU~danb/milinta/
Oasis b.v. www.oasis.nl/
Renaissance Data www.aplbooks.cnchost.com/
RE Time Tracker Oy www.rettfi/
The Rochester Group Inc. www.rochgrp.cam/
Shepp & Associates ” www.digitravel.com/
SigAPL. www.acm.org/sigapl
Soliton www.soliton.com/
Strand Software Inc. www.jsoftware.com/
Rex Swain www.rexswain.com/
Toronto SIG (for Toolkit) www.torontoapl.org/
Jim Weigang www.chilton.com/~jimw/
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Zark Newsletter Extracts
introduced by Jon Sandles

Thank you to the few who noticed that in the last issue we reprinted the same
crossword (butwith the solution ... so it was a bit easier!) Many apologiesfor this
error, this time we should have a new crossword and a continuation of the tree
function analysis puzzles. I once again encourage youall to try and shed new
light on these problems, particularly in the context of namespaces or even J
locales.

UTILITY CORNER:
Identifiers Within Functions
(The purpose of this columnis to make you more productive by introducing you
to utility functions. Think of utility functions as APL functions that have names
instead of symbols. By expanding your function vocabulary, you'll be able to
write APL code that’s more concise, more efficient, and more readable.)
In last issue’s LIMBERING UP column, weasked you to write a function named
ANALYZEthat analyses the identifiersused in the function whose nameis given as
the right argument. Considerthis function to be analysed:

y IND«CHOICES SELECT PROMPT;R
(1) a Ask for choice:
C2] ASK:R+CINPUT PROMPT
{3] a Search choices for ist char of response:
fs] IND+CHOICES11+R
[5] a Ask again if not a valid choice:
[6] +ASK IF(IND> pCHOICES)MSG'INVALID CHOICE,!

v

Here’s an illustration of the ANALYZE function:
)FNS

ANALYSE SELECT
)VARS

No variables
ANALYSE SELECT
VARS

ARGS FNS IDS LABELS LOCALS RESULT
ARGS

CHOICES
PROMPT
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FNS
ANALYSE
SELECT

IDS
ASK
R
CINPUT
PROMPT
IND
CHOICES
R
ASK
Ir
IND
CHOICES
MSG

ASK

Rg
IND

LABELS

LOCALS

RESULT

As you can see, ANALYZE builds six global variables. Each of the variables is a
character matrix with one name per row. Short namesare left-justified. Here’s
whatthey represent:
FNS
RESULT
ARGS
LOCALS
LABELS

IDs

the namesof the functions in the workspace
the nameof the result variable (0 rowsif none)
the namesof the argumentvariables (0, 1 or 2 rows)
the namesof the variables localised in the header, ie. preceded by ‘;”
the names of the labels, ie. the names beginning a function line and
followed immediately by ‘:’
the names of all identifiers within the body of the function (all lines
but the header), ignoring names within comments or quotes; you may
includeor ignore label names, at your whim.

All six character matrices have the same number of columns, namely as many as
the longest name in FvS. Any longer names are omitted. Namesthat begin with
the 0 symbol, such as 020 or DPW, are omitted.
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Here’s one solution to the problem:

(11
{2]
C3]
ful
[5s]
C6]
C7]
(8)
(31
{10}
(111
(i2]
(131
C14]
Cas}
(16]
(173
[1a]
[19]
{20]
C21]
C22]
(231
C25]
(251
(26)
[e7]
(2a)
(291
[30]
(311
£32]
[33]
[sa]
C35]
(36)
C37]
(38)
(3s)
{yo}
C41]
Eu2j
£43]
[au]
(45]
C46]
Ca7]
C438]
Cag]
[50]

v ANALYZE FNAME ;COLS;CRsHDR;I;LEN;LET;MAX;N;NUM;0K;
START; VC ;WID:QIO
Analyses the identifiers within the function named
in FNAME, In particular, the ANALYZE function
creates six global variables: FNS, RESULT, ARGS,
LOCALS, LABELS, and IDS. Each of the global
variables is a character matrix with one name per
row. Short names are left-justified, i.e. padded to
the right with blanks. Here4s what they contain:
FNS The names of the functions in the workspace
RESULT The name of the result variable (0 rows if

none)
ARGS The names of the argument variables (0, 1,

or 2 rows)
LOCALS The names of the variables localised in the

header, i.e. preceded by ';'
EABELS The names of the labels, i.e. the names

beginning a function line and followed
immediately by a ':'

Ibs The names of all identifiers within the body
of the function (ali lines but the header),
ignoring names within comments or quotes.

All size matrices have the same number of columns,
namely as many as the longest name in FNS, Any
longer names are omitted. Names that begin with the
0 symbol, suchas as O10 or OPW, are omitted.

Pp
RP

RP
DP

RD
DD

D
PP

RD
DY

DD
D

T
PD

R
DD

R
DD

E
D

Qro+o » Origin 0 simplifies the logic a bit
FNS+ONL 3 9 Char matrix of fns in the ws
COLS+1+pFNS a No. cols in each global results
CR+OCR FNAME a Canonical rep (char mat) of fn
WID+pHDR+CR(O;] a Pn header and width of OCR

a HDR+(HDRi'a')4HDR a In APL2, drop any Adr comment
CR+i O+CR a Body of fn
LEN+('#'eHDR)*HDRi'+' a Length of result var if any

a RESULT is 0 or 1 row matrix (0 if too long)
RESULT+(((LENsCOLS)AxLEN) ,COLS) pCOLS+LEN+HDR
HDRe(LEN+*LEN)+HDR «a Drop result var and ‘+!
HDR+(+/v\OHDRe'! ')+HDR 9 Delete trailing blanks
LEN+HDR«';' a Length of fn syntax
ARGS+LEN+HDR a Select syntax
HDR+LEN+HDR a Drop syntax, leaving semicolon
I+(ARGS=' ')/\LEN a Indices of blanksNepLEN+(I,LEN)-0,I+1 a Lengths of names in syntax
MAX+[/LEN a Length of longest name

a Convert to a matrix:
ARGS+(N,COLS)4+(N,MAX)p(,LEN®,>1MAX)\ARGS-"

a Select args, not fn name, unless too long:
ARGS+((LENsCOLS}a(N23 1 2)/1 0 1)#ARGS
Ie(HDR=';')/1LEN*+pHDR a Indices of semicolons  
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{s1] NepLEN+(1+I,LEN)-I+1 a Lengths of locaised names
(52] MAX+[/LEN a Length of longest name
[53] a Convert to a matrix
Csu] LOCALS+(N,COLS)+{(N,MAX)p(,LENo.>1MAX)\HDR-';¢
Css] LOCALS+(ZLENsCOLS)#LOCALS a Ignore long ones[56] OK*=\CR#1'') 9 Flag code NOT within quotes
{57] « Flag code NOT within comments or quotes:
(se] OK+OKAa\OKsCRe" A!
(59] a Chars that can begin identifier names:[60] LET+' ABCDEFGHIJKLMNOPORSTUVWXYZaabcdeftghijklmnopgrs

tuvwxysa'
[61] « Other valid chars (plus ~ and _ if allowed):
Cez] NUM+'0123456789!
[63] «a Flag any valid chars, adding col for ending IDs:
C64] VC+, (OKACRELE? NUM) ,0
[65] «a Flag start and end (+1) of each run:
[66] VO+VCx"140, VE
[67] NepIDS+vC/ip¥C a Convert to indices
{68] IDS+({(N+2),2)pIDS a Two-col mat of start/end inds
C69] CR+,CR,' ' a Ravel code and pad to match ve
C70] START+IDS(;0] a Start indices
{74] LEN+IDS(;1)-START a LEngths of names
(72] a Must start with a letter, not be too long, and not
[73] a be preceded by a '0' (e.g. OF0):
C74] OX+(CRUSPARTI LET} a(LENsCOLS)a'Q)' «CRC O[START-1]
(7s} START+OK/START a Squeeze out bad ones
(76) NepLEN+OK/LEN
{77] IDS+(NxCOLS}p' ' a IDS in raveled form
[78] « Ie(iLEN(O]),(.EEN[1]),(cZEN(21),...:
C79] IeLEN/7140,+\LEN
C80] Te(ipt)-5
(81] «a Insert IDS where they belong
Ca2j IDS(ItLEN/COLS«tN]+CR[ I+LEN/START]
fsa} IDS+(N,COLS)pIDS a Reshape to a matrix
feu} «a Labels start a line and are followed by a colon:
[ss} ELABELS+( (0=(WID+1) | START) ACRUSTART+LENJ=':')}/IDS

v
Thoughthis function is extensively commented, some additional remarks are in
order. We described the OCR (canonical representation) and OZ (namelist)
system functions in the last issue of theNews. The former returns a character
matrix image of the function and thelatter returns a character matrix of the names
of the functions in the workspace (for [NZ 3). Let’s trace someof the important
lines:

[29] FNS: ANALYZE These are the only functions
SELECT? in the workspace
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C31]

[32]
C37]
[39]
[41]
c42]
Cau]
f49)

Ess]
Es6]

(se]

Cen]

Cee]

CR:

HDR:

IND«+CHOICES SELECT PROMPT;R
a Ask for choice:
ASK: ReCINPUT PROMPT
a Search choices for ist char of response:
IND+CHOICES(14+Ra Ask again if not a valid chotce:
+ASK IF(IND>pCHOICES)MSG'INVALID CHOICE.'

IND+CHOICES SELECT PROMPT;R

RESULT: IND

HDR:

ARGS:

HDR:

LEN:

ARGS;

CHOICES SELECT PROMPT;R

CHOICES SELECT PROMPT

sR

CHOICES
PROMPT

EOCALS: R

OK:

OK:

ve: ,

AAtdatd4.44441111111111111111414441444t411
VAL1121111111111111111111141111144441111111
A44444441411111111111111121111114211111111
141114414111111111111111141112141111111111
241444111411141111111111111111111111111111
114414111111111111111111000000000000000011
OOKDDOOOOOOCOOCNOOCOOOOCOOOOOOGSOOGOONNCNN
141114414111121111111111141111111111111111
O000DDOODNOODDOSOOGOOOOCOOOOOOOCANODND0N0GR00
141114411111111114111111141111111111111111
000000000000006000000000000000000000000000
444111111111111111111111000000000000000011
0000000000000000000000000000000000000000000
1410101111110111111000000000000000000000000
0000060000000000000000000000000000000000000
11104111111101010000000600000000000000000000
DODdOGNODONDOONOOCOOOOCOOOOOOCOOODDOOOONDNDN
0114011011100111111101110000000000000000000

6000000000000000000000000000000000000000000
10011110000011000001 00000000000000000000000
DO0CDOODDDODNODDNDDONOOONDDODDOOODDDNDNDO“CO
1001100000011111000000000000000000000000000
9000000000000000000000000000000000000000000
0100110110010100000011001000000000000000000
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(70) START:43 47 49 56 129 193 141 143 216 220 223 228 236
C74] LEN: 3 4 6 6 3 7 42 4 38 2 38 F 8
(74J OK: 4 4 4 4 4 2 0 8 4 A ak ak a
(758] START:43 47 49 56 129 133 243 216 220 223 228 236
C76] LEN: 3 1 6 6 3 7 a 3 2 3 7 8
(80) 7: 612, 0,012345,01234 5, 0142,

0123456,0,012,04,012,0123456,0142
[82] CRUI+LEN/START]

ASKRCINPUTPROMPTINDCHOICESRASKIFINDCHOICESMSG

[83] IDS: ASK
Rg
CINPUT
PROMPT
IND
CHOICES
R
ASK
IF
IND
CHOICES
MSG

(85) LABELS: ASK
Incidentally, the =\ function, which converts pairs of 0s to runs of 0s, and the «\
function, which converts all 1s after the leading 1s to 0s, can be replaced by the
#\ function, which converts pairs of is into runs of 1s, and the v\ function,
which convertsall os after the leading 0s to 1s. Here are the twosets of logic:
Currentlogic:

OK+=\CRe'''' a Flag code NOT within quotes
na Flag code NOT within comments or quotes:
OK+OKaa\OKsCRe' at

a Flag any valid chars, adding col for ending IDs:
VC+, (OKACReELET , NUM) ,0

Alternative logic:
NOK+#\CR='''!' a Flag code within quotes

a Flag code within comments or quotes:
NOK+NOKvv\NOK<CR=' a!

a Flag any valid chars, adding col for ending IDs:
vC+, (NOK<CReLET,NUM),0

What happens if you use the ANALYZE function to analyse a function named
START?
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It won't work. Why? Because the name START has been localised in the header of
the ANALYZE function and is used therein as a variable. Hence, the global
definition, the START function, is “shadowed” by the Jocal START variable while
ANALYZE is running. In particular, the 0" system function (line [29 }) sees
START as a variable, not a function, and so does not return it in its list of function
names. Likewise, the 0¢R system function (line [ 31]) returns an empty character
matrix since its argumentis the nameofa variable, not a function.
This shadowing problem exists for all the nameslocal to ANALYZE, including the
argument FNAME and the namesof any labels (uckily there aren’t any). How can
this problem be avoided?
It can’t. But you can minimiseits impact by using bizarre variable names - names
that aren't likely to be used as function names. A name like a67AXX is pretty
unlikely to be used as a function name. Unfortunately, screwball names like
A67AXX will tend to make the AVALYZE function pretty unreadable. A good
compromiseis to use names that are justa little screwy, like aSTART or AASTART
or ASTARTa.

For now, we'll leave the ANALYZE function asit is, and pray that we worrt need to
analyse any functions with shadowed names.

LIMBERING UP:
Identifiers Within Functions
(The purposeof this column is to work someflab 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 for theresults.)
Twoissues ago, we introduced

a

utility function name FNTREE that displays a
tree diagram of the subfunctions (their subfunctions) called by a specified
function in the workspace. The right argument of FNTREE is the name of the
function to be diagrammed. The result is a character matrix of the tree diagram.
See over....
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FNPREE 'EMPLS'
CINPUT

IF

CINPUT

 

Ir

UNLESS

   ADDEMP   NINPUT 

 

LSTEMP   

 

   
Last issue, we discussed the logic for constructing the tree diagram. This issue (inthe UTILITY CORNERcolumn), we discuss the logic for analysing the identifiersused within a function. Next issue, we'll present the finished product, in whichweputit all together. In the meanwhile, onesticky problem remains.

 

Given the global variables FNS, RESULT, ARGS, LOCALS, LABELS, and IDSgenerated by the ANALYZE function, you still need to determine which of theidentifiers represent subfunctions. In particular, the names in IDS that are foundin FNS, but are not found in RESULT, ARGS, LOCALS, or LABELS, are subfunctions.
We'd like to express these subfunctions as a vector of row indices into FNS. Buthow?
If these six global variables were vectors of identifying numbers, rather thanmatrices of identifying names, the logic could proceedlikethis:  
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a Make the identifiers distinct:
IDS+((IDStIDS)=tpIDS)/IDS

a Eliminate those that are local:
IDS+IDS~RESULT, ARGS, LOCALS, LABELS

a Consider only those globally defined as functions:
IDS«(IDSeFNS)/IDS

a Convert to indices into FNS:
IDS+FNS\IDS

Straightforward but worthless. The six variables are matrices, not vectors. The
dyadic 1, <, and ~ functions work on vectors, not matrices.

Your task is to write a set of APL expressions that generate the desired result. In
particular, incorporate the expressions in a function named SUBFNS, which
accepts all six variables (FNS, RESULT, ARGS, LOCALS, LABELS, IDS) as global
arguments and which returns as an explicit result the row indices into FNS of the
distinct rows of IDS not found in RESULT, ARGS, LOCALS, or LABELS, but found
in FNS.

To illustrate, suppose the six variables have the values indicated earlier in this
newsletter, except suppose FNS has five rows:

FNS
ANALYZE
CINPUT
IF
MSG
SELECT

SUBFNS
234

The result (2 3 4) indicates that the only names in IDS that are in FNS but not in
RESULT, ARGS, LOCALS, or LABELS are the names found in FNS[2 3 43].

The SUBFNS function should be as efficient as possible. If your APL system
supports nested arrays and you believe a nested solution is the mostefficient,
you're welcome to use nested constructs. In APL2 use <[2]MAT to convert a
matrix to a vector of vectors; in APL*PLUS, use +MAT; in Sharp APL use <°MAT,

Please send your solutions (on paperor disk) to:
Vector Production, Brook House
Gilling East
York YO63 4JJ, UK

or via email to Vector Production at apl385@compuserve.com .
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Wealgo welcomeyour version of the completed FNTREE function. Look over thediscussions in the last few issues of the Zark APL Tutor News and decide howyou would putit all together.
Finally, we'd like to make a request to the artist in you. Those of you whouse theZark APL, Tutor are familiar with the faces of the “APL Creators.” Throughoutthecourse, the faces pop up to debate various design objectives and implementationissues.
Werecently received a note from a Tutor user who wanted to give our Creators aface-lift. He offered some new faces. Below are the Creator faces currently in useor underconsideration. Please drop us a note voting for your favourites. We evenwelcome any new faces you design. Somerestrictions though:

1. The face must fit within a 7-row, 11-column character matrix (including the“APL CREATOR NUMBER n”label).
2. Since the Tutor runs under APL*PLUS PC, APL*PLUSIL, and APL2mainframe, you should try to use only characters that are commonto these(and future) platforms. In other words, avoid characters that are too strange(like © on the PC)or that aren’t supported on somedisplay terminals(like =and « on the mainframe.)
3. The face should not look too muchlike the face of an actual APL creator, lesthe sensethefrustrated vibes of a Tutor voodoouser. (Say THATfive times

 

fast!)

>\ /ssss=\ cee \ penn,{| @ 8 1) (e@ @) e]to! tots {{{{ _)t A I \Yo> Ff | a | {{ C <@ \I NL I \- 7 IWS) I {{{ «ftNs \_/ NLU/ {{_)APL CREATOR APL CREATOR APL CREATOR APL CREATORNUMBER 1 NUMBER 2 NUMBER 3 NUMBER 4

OO\ ARAAAAA AUGTT NVANAAN(l+ ~ 4) ( -e e- ) | fo~-~ || | (Cw ) C()-()7I COTO)|ou-- J \~/ | @ | low |}Vw 7s (CL) [| xxix | ( rxzr_ siAPL CREATOR APL CREATOR Vs V7NUMBER 5 NUMBER 6 CREATOR 7 CREATOR &

 Reprinted with kind permission from Zark APL Tutor News, a quarterly publication of ZarkIncorporated, 23 Ketchbrook Lane,Ellington, CT06029, USA.
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Crossword
L 2 3 4 5 6 7 g g

10 he 12

B 14 1s

16 iW

18 19 20

2 22 23 24

25 26 Wy

2 29 30 a

32 33 4 35

36 37 38 39

40 4l 42

a a3 44      
Across

1
6.

10.
11.
12.
13.
14.
16.
17.
18.
19,
20.

In the beginning...
Where did these comefrom?
Theindices of the| bits in the vector P
Wait awhile
C15) xSt~1(5)!
Half of S, rounded up, times C
(R+i19-R),1R
Where to + to get to LS when OK=1
The end
-L-P
Thelastline of a loop that begins LP:>(N&1t;I*I+1)/0
The remainder whendividing by Y

21. The quotient whenY is the numerator
22.
23. AsB for Boolean A and B

Where LO isfirst located in the vector N
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25.
27.
29,
30.
32.
34,
35.
36.
39.
40.
41.
42.
43.
44.

2+,M where (p,M)22
Round to the nearestinteger, but go DOWNif thefraction is 5
-N -2N -3N ... -DN (origin 1)
$241624 Bl tys=zkgtze!
Lookat a function under program control
(~O70)4.404
Whatall APL*PLUSfile functions have in common
Do ,(~d236){I] mostefficiently
APL’sTrojan Horse
Very important person power
3+.x150,40 4
Needed,to tell you if a variable or function exists
(x/19)8(%/12)*(*/19-2)
Thesource ofall randomness

Down

m
e
w

w
N
a

BS
SI
RE
eE
sS
es
eR

P
E
N
A

Re
Ne
p

RE
BR
B

. Retrieve with caution
(741 1)(Gr0+¢e/K)

. (YL )COFO)
E copies of the single letter SL
APx,2
This workspaceis no longer needed
(WL+F) ,WL+F for positive WL
"to(T/ipt) OLO+pr

. The magnitudeofthefirst nine elements of the matrix A, scaled by D» t\Fpt
Retrieve a stored workspace

. Goto line LifX is less than 99 (where L #0)

. (¥#5)/Y
- Multiply each value in the matrix NM by...
~BO

. Mismatch
. (pN¥R)+(pP) for vectors NR and P
. How many different characters are there?
- Define a function under program control
. The Ith valuein the vector C
2 2x22
. Wherethe tough go (+)after tough going
. IxnT
. MATL Ex\24b4\ 204
. }VARS or ) FNS, under program control
" O+R+ '(O+R'~'4!
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J-ottings 23: Just what do
they sell at C. and A.?

by Norman Thomson

Are you the sort of person who shuffles things around, papers on your desk,
people in your department and so on? If so, read on, this is for you. A permutation
is just a shuffle of items within an object. It can be described in two ways, either
as whatyou doin the course of the shuffle (e.g. switch items four, five and two
aroundcyclically, and also items one and three), or as a display of the end result
(e.g. items finish in order three, four, one, five, two). The former type of
description, thatis of the operation, is logically prior to the latter. Any permutation
is describable as a product of non-overlappingcycles (see the following paragraph
for what this means), whereas the end result is the vector of positions which
results from the execution of these cycles.
In J, the verb C. transforms either of these two descriptions into the other. The
first kind is always boxed which can be ensured by using either of the “box” or
“link” verbs. For example, <7 3 6 4 should beinterpreted as

“item 7 is replaced by item 3 which is replaced by item 6 which is replaced by
item 4 which is replaced by item 7”,

in other words think of “is replaced by item” as being inserted in the gaps in a
cycle vectoras in the initial preparation for evaluating “function insert”.

The C. verb thus forces an explicit distinction between a permutation in the
operational sense, that is a set of non-overlapping cycles, and the image of such a
permutation, which unfortunately is also popularly referred to as a permutation.
Denote by n the numberof items available to be permuted(thisis called the order
of the permutation). If n = 3, then, using the definitions just given, <2 1 Oisa
permutation whose image is 2 0 1. Ifn=4 the image of the same permutation is
2 0 1 3.Inother words the image of an operational permutation dependsonits
order. Images can be used as indexes, for example with the “from” verbasin 2 0
1 {'ABC' which evaluates to ‘CAB’.
Permutations are in general products of disjoint cycles so that a cycle 2 033 1 has
as its image C.2 031 3 which is 2 3 0 14, and conversely the cycle
representation of 2 3 0 1isC.2 3 0 1 which is 2 033 1, The one-to-one
correspondence between cycles and images can be guaranteed (and is so
guaranteed in J) by making the highest index leftmost within each cycle, and
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orderingthe cycles in increasing valueof leftmost elements. Thus the permutation1 3:2 0 is identical to 2 033 1, which is how it is best to think about it,although C. 1 3;2 0 evaluates correctly to2 3 0 1.
The dyadic form of C. , which is called “from direct”, is very useful for shufflingitems within objects. For example, if ten items in an object, which could be eitherupper-case letters (say ten=.(65+4.10){a. ), or rowsof a character matrix,Tepresentten people, andit is desired to switch the fourth andfifth, and also thesecond and eighth, use

(4 337 1)C.ten
AHCEDFGBIT

The left argument can be either a permutation or a permutation image, andit isapplied directly to the items of the right argument.
There is an importantdistinction between “from direct” and explicit “from”. Thisis demonstrated by

(C.4 357 1){ten
AHCEDFGB

Now consider A. which is a verb called “atomic permute”. The force of the word“atomic”is that all the permutation images of 1.3 say can belisted in increasingnumerical order by
Ci13)A.4.3

012
o21
102
120
201
21410

Replacing each imageby its ordinal numberreducesit to an integer from the seti.13 - think of this as an “atom”. If the order n is large this can be a usefulshorthand. Monadic A. supplies this shorthand, so thatfor exampleA. 3 2 1 0(the final permutation of order 4 in numerical sequence) is 23. Image numberingdepends on the order n, so that the reverse process, that is moving from atomicnumberto image provides an obvious niche for dyadic A. :
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A more general way of looking at the dyadic form of A. is to view its left
argument as an atomic number identifying a permutation to be applied to the
smallest applicable sub-vectorat the right hand endof the right argument y. . For
example 1 A. y. shuffles the last two items in an object, 2 A. y. through 5
A. y. shuffle the final three items,6 A. y. through23 A. y. shuffle the final
four items, and so on.

It is easy to construct the algebra of composing successive permutations of a given
orderas tables of atoms, for example

each=.8&>
pans3=:3 :0 NB. table of compositions of permutations of

3 NB. order 3 in sequence by atomic number
A. (x A. t{y.A.te.5.3

pans3 each/~ 1.6

M
F
A
N
H
O

wN
yu
Fr
on
y

F
U
R
O
W
N
D

M
O
F
O
N
w
W
A

N
w
W
O
R
M
F

e
e
n
u
a
r
a

The leading diagonal has just two non-zero entries, which suggest the cyclic
nature of atoms 0, 3 and 4. They form a subgroup(seeJ-ottings 22) in their own
right; reorganising the table, and editing its output shows its fundamental
structure:

>pans3 each/~ 034125
o34% #125
340 %5S12
OS 251
125 O34
254 4 Og
512 340

This non-symmetric group is isomorphic to the dihedral group D3 (again see
J-ottings 22) which describes the symmetriesof the equilateral triangle. 0, 3 and 4
correspond to rotations by 0, x/3 and 2/3, and 1, 2 and 5 to reflections in the
three perpendicular bisectors of the sides. The subgroup formed by (0,3,4) is
called the cyclic group C3.
The isomorphism between permutations of order 3 and the symmetries of the
equilateral triangle is simple to envisage. The step from order 3 to order 4
howeverinvolvesa large leap in thesize of the underlying groupssince there are
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now 24 permutations and so the group table has 576 entries. The table is obtainedby >pans+ each/~ i.24 . (pans4 is the same as pans3 except that ‘3’ isreplacedby “4’), and an edited subsection ofit is given below.
6 7 8 9 40 ff 12.13 14 15 16 17

12 14 20 0 115 822 2 3.9
13 15 21 £20 O 1% 923 322 2 8
144 ..12 18 2 23 4 17 619 021 5 111s 13.19 3 22 5 16 718 #120 4& 16
16 17°23 4 18 2 12 1121 519 0 617 1622 5 19 3 13 1020 4 18 1 7

The full table is like a multiplication table which you would look up to find theeffect of applying any two permutations of order 4 in sequence. For example
13 A. 7 A.i.4 has the same permutation image as 24 A.i.4, andpermutation 10 has the effect of reversing permutation 13. The table is non-symmetrical as the second six by six block above shows, butitis full of highlyintertwined internal symmetries.

Inverses: reshuffling back to where you were
The image permutation which restores the natural numerical ordering of theimage permutation y. is /:y. Soif the ten people represented by upper casecharacters ten=.'‘ABCDEFGHIJ' find themselves in the order ICEDHFBAJG,theoperational instructions to restore them to natural order are

C. /: ten i. 'ICEDHFBAIG'
which is the permutation 3;5;9 8 0 7 4 2 1 6.Theinstructions therefore areto tell the fourth and sixth people (that is numbers 3 and 5) to stay put; the personin the ninth position is to move to the tenth, the person in the first position to
moveto the ninth, and so on.
A permutation consisting only of 2-cyclesis self-inverse. For n = 4, there are ten ofthese, one containing no 2-cycles, six containing a single 2-cycle corresponding tothe 6 ways in which a pair of items can be chosen from four, and three containingtwo pairs of 2-cycles, viz. 3 231 0,3 132 Oand 3 0:2 4. There are eightpermutations with 3-cycles which form four mutually inverse pairs such as <3 02and <3 2 0,and finally the numberof 4-cycles is six, since a 4-cycle must have3 as its first item and there are six ways in which the remaining three items can bepermuted. Permutations can be classified as odd or even according to whetherthey are attainable as the result of an odd or an even numberof successive two-item swaps from i.n. For example, 0 1 2 3->0 1 3 2->3 1 0 2, 80  
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3 0 1 2 is the image of an even permutation. Analogously to the equilateral
triangle, even permutationsof i .4 correspondto the non-reflective symmetries of
the tetrahedron, that is those which are physically realisable within three
dimensional space.
‘Thefirst six permutations in atomic ordering have0 in their first position, the next
six have 1 and so on. Howeverapartfrom this, labelling by numerical order does
not reflect logical structure within thesetofall permutations of order 4. The table
below classifies these permutations. In the properties column, O means Odd, S
means Self-inverse, and D indicates a Derangement, that is a permutation in
which every item has moved from its home position. Subgroups of order 2 can be
formed by combining 0 with any of the nine non-identity self-inverse
permutations. The following form subgroupsof orders 4, 8 and 12:

{0,7,16,23} {0,2,21,23} {0,1,6,7} {0,5,14,16}
{0,7,16,23,6,1,17,22} {0,7,16,23,14,9,5,18}{0,3,4,7,8,11,16,12,15,23,19,20}

of which thelastis the set of even permutations,called thealternating group A12.
A.no Image Permutation Properties Inverse0 0123 S1 0132 <32 os2 0213 <21 Oo $s3 0231 <312 4

4 0312 <321 3
5 0321 31 os6 1023 <10 os7 1032 3210 $s D8 1203 <201 12
9 1230 <3012 ° D 18

10 1302 <3201 ° D 13
n 1320 301 19
2 2013 <210 8
13 2031 <3102 o ob 10
14 2103 <20 os15 2130 <302 20
16 2301 31,20 $s Dv7 2310 <3021 oO D 22
18 3012 <3210 ° 9
19 3021 <310 1
20 3102 <320 15
2 3120 <30 os2 3201 <3120 oO D 7
23 3210 30,21 s D

Andthis is only the beginning of what they have at C. and A. - why don’t you
pop roundto the store and explorea bit for yourself?
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Puzzle: Funny Cube
by Bernard Legrand

During a recent exhibition, PROGILOG,heldin Paris last November, thecompany Euriware gave me a funny advertising object: a little 3D puzzle.
The puzzle is madeof six pieces, which
are in fact the faces of a cube. The aim is
to build the cube by embedding the
pieces oneinto the other.
Only 6 pieces:it looks very easy!
In fact the multiple possibilities make the
trick more complex than one might
think.

 
That gave metheideaofa little problem that I am offering both to the membersof the French APL association (AFAPL), and to the readers of Vector.

Representations
 

Each piece is a5 by 5 square, the sides of which arenotched as shown here.    
 

 The piece thickness is equal to 1, which makesitpossibleto fit pieces.     

 

     

In APL, one can represent such
an object by a binary matrix, like
this:

SO
rP
OR
R

P
R
R

R
Oo

C
O
R
R
E

P
R
P
R
R
O

R
R
O
R
O
G  
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Of course one mayrotate that piece by multiples of x/2, to obtain four
configurations, which will be named “State 0” to “State 3”, depending on the
numberof x/2 rotations applied.

State 0 State 1 State 2 State 3
1010090 Ooioiad 1ioi40 o1aid
tdtiaatdt ort1iad f4iaaa1 414110
oiia20 adiai2o0 oiia2aoa oir1tidi
tiaad oiaid diaitdt 11410
o1ioid 110140 ooio2 1i0o010

But:it is strictly forbidden to turn the pieceover.

Input Data
Youare given the 6 matrices which representthe six pieces, each given in its
original position (State 0) ; here they are:

Piece 1 Piece 2 Piece 3
ioaoioad ooio1 01010
14 ia O4 a4 111410
o11410 11110 oitid
diaiad ort1idad tiiaiada
o1dadt o1t1oiadt aioaoitd

Piece 4 Piece 5 Piece 6
ooi10o0 11010 40100
ad11i2a310 oiiio iaiiio
otiiaid tdidaiad Ortiadl
i1iiaaa oiidaa 11i10
00400 oioia 00100

That set will be represented, in APL by a unique binary array, Bin, of dimensions
6x5x5. Because one could imagine many different shapes for the pieces, that
binary array Hin will be our inputdata.

The Game
Youjust haveto find out ALLthe valid possible ways of building the cube
(maybethere are more than one, who knows ?)
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But how can werepresent each solution? Here again, we need conventions. We
have decided on the following conventions:

1. Amongthe different representationsof a cube, we have chosenthe following
one, where the faces have been named “A”to “F”:

 

 

    

 

   
2. Itis also decided that the face “A”, in the leftmostposition, will be occupied bythe piece used as an exampleinthefirst paragraph,in its original state (piecenumber1,in 0 state). It will be called “Base piece”.
3. In order to representeach elementofthe solution,just give the piece number

(1 to 6), followed byits rotation state (0 to 3).

Place Piece State
With these conventions, any A 4 0 (Base piece)solution can be represented as B 4 2shown here: c 3 0| D 6 1(but, sorry: this is not a solution) E 5 1

F 2 3

Each solution can simply be
represented by a 6x2 APL matrix.
The “solution” above would give:

N
O
M

w
ER
B

w
O
R
R
O
N
D
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Your Program
Your (monadic) program should take, as its right operand, the 6x5x5 binary
matrix Bin, given above, and produce asits result an Nx 6x2 numeric array,
where WN is the numberof solutions, each of which is represented as a 6x2 matrix,
according to the conventions given in the previoussection.

Extension
The problem can be extended if you are allowed to tum one or more pieces over,
except the Base piece, which must remain unchanged (just to avoid symmetrical
solutions).
To have the same representations for everybody, I suggest two additional con-
ventions:

« the pieces will be turned over using a “reverse”alongthe last dimension: >
« the rotations will be made after a piece has been turned over.

You can write a second program which will have an optional left operand,like
this:

0 : pieces cannot be turned(the default)
1: pieces can be turned upside down.

This new program will give a result of 3 columns:
« Piece number(1 to 6)
« Hasit been turned over(0 or 1)?
¢ Numberof 1/2 rotations applied (0 to 3)

Send your solutions (in any APL, J, K, 0, R, .) to Vector, of course, [email:
apl385@compuserve.com. Postal address c/o Vector Production, see inside back
cover], but please also email them to the French APL Association secretary, Mrs
Ludmila Lemagnen,at the following address:

lemagnen@aol.com
Thope you will have fun with the game!

Bernard Legrand, Legrand Consultants
Presidentof the French APL Association AFAPL
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My SAX Experience - Sharp APL for Linux:
Beta version 5.1.0

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

Abstract
Some readers may be familiar with SAM, the mainframe version of LP. Sharp’s
APL interpreter. For some years SAX, the Solaris and AIX variant of this
interpreter, has been establishingitself as a serious force. Now a version of SAX is
becoming available for Linux, the free operating system thatis rapidly growing in
popularity.

Introduction
Ihave written before about my fanaticism regarding the combination of APL and
UNIX [i] or Linux [2], so 1 won’t repeat this. While at APL98 I heard the rumour
that Soliton was porting SAX to Linux, I got very excited and collared their
representative on the spot, demandingthe full scoop and pledging my support
(and a Vector review)if 1 could have a copy soon!

Linux
imaginethat everyonehas heard of Linux [2] by now. For those that haven't, it is
an alternative (ie, non-Microsoft) UNIX-like operating system for the PC. Its
development and growth has been very rapid with many people, possibly
thousands, having a hand in it. Until quite recently there were relatively few
applications available for Linux, but this is rapidly being rectified with the
supportof some large and well known software houses[5].
In the absence of good applications, Linux on the desktop was mainly ofinterestto those who wanted to get involved in the developmentof the operating systemitself. However, it has been an excellent platform for providing file and printservices to clients running many operating systemsfor a long time (in computer
terms). As the applications appear, Linux is rapidly becominga suitable platform
for developing all sorts of applications in many different languages as well as
providing general “office productivity” functions (word processor, spreadsheets,
etc). Linux is very efficient and will support multiple simultaneoususers on even
quite modest hardware. With the release of SAX there is another good reason for
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APLers to run Linux (currently J is available for Linux, as are some “non-
industrial strength” APLs).
Linux has been ported to many hardwareplatforms besides those based on Intel
processors. In the currentrelease, SAX is only available for the Intel platform. This
maychange, but I do not know Soliton’s intentionsin this regard.
It is my personal hope that SAX will also create someinterest amongst those who
have not used APL until now. I am justas interested in enticing the current Linux
user to investigate APL as encouraging APLers to use Linux. J have always
believed that the properties of UNIX complementthose of APL very well and that
the two provide a powerful combination.

Can I use SAX?
In their announcementin Vector[3], Soliton announced that “...Personal licences
for SHARP APLfor Linux will be available free of charge...”, all you have to do is
downloadthefiles from their web site [6]. Note that commercial licences will not
be free. ] am not sure of the exact pricing, so I will not repeat rumours I have
heard. However, I am confidentthat the price will be acceptable.
So the answer to the question is yes: anyonecan use SAX. This sounds too good to
betrue,anditis, for the following reasons:

Firstly, those who have not dipped their toe into the Linux waters yet will have to
install the operating system. This is not a trivial operation. However, I will not
devote much spaceto this task (this is an APL review after all) but | will make a
few suggestions:

* Try to get oneof the mainstream variants of Linuxto install. 1 would
recommendthe Red Hat{7] or SuSE[8] distributions as easy to install. By
contrast, the Debian [9] distribution is not meantfor thefirst time user.
Downloading a complete copy from the netis impractical, but distributions on
CD are easy to come by. A how-to book mightalso be a good idea. In Europe I
can recommend The Linux Emporium [10]for all Linux requirements, but
there are other suppliers.

* Anyonedoingthis for the first time should have a spare hard disk to install on,
and take the disk containing the current operating system out of the machine
(unless you are happyto lose the information onit). °

« It might be useful to get some help. Most experienced Linux users are only too
happyto help a newbie (maybe youcan get them interested in APL).
Rememberto install and configure an X server, andlastly to make a new
kernel to suit your particular hardware configuration.
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Secondly, the SAX download can take quite a while. There is the softwareitself, asingle gzippedtar file of around 2.5MBandan instruction file of about 1KB. Youwill also want the documentation, a pdf file of 6.1MB (see below). I had access to a
T3 internet connection, but someone downloading with a conventional modem
could easily take more than an hour to dothis.

The Supplied Documentation
The file saxS.pdfcontains the manual. This is an impressive document: 723pages! At times I have struggled to find what I was looking for, but in the endfound the information required. This is where a powerful machine pays off, asSAX will run quite happily on a pedestrian PC with Linux installed, but usingAdobe’s Acrobat reader to do string searches in a document of this size is adifferent matter! The documentation is in general well written and the pdf file is
well supplied with links, so navigation is not a problem most of the time.In fact, Igot to ratherlike this part of SAX: acroreadis often easier to use than a book.
  
 

   
 

    
  
 
Installing SAX
Assuming you have Linuxinstalled, theinstallation of SAXis easy. All one has to
do is follow the instructions in the instruction file, install. txt. This file givesclear and sensible instructions on the installation, and within a few minutesit’salldone.
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Thavejust a few negative comments about these instructions:
* Using gunzip on the downloadedfile sax-5.1-Linux. tgz is not necessary.

If we have the GNUversion of tar (and most Linux distributions do), we can
unzip and untar in one commandasfollows:

$ tar xvzf sax-5.1-Linux.tgz
srwor--r-- root/root 2611828 1999-10-19 00:59 bundle.gz
sr--r--r-- root/root 2543 1999-10-21 15:26 README
“rwer--r-- root/root 3067 £999-10-18 22:58 disclaimer
-rwxr-=r-- root/root 5529 1999-10-21 16:55 SAXLinstall

The reason for doingthis is that it saves somedisk space, though in this case
the savingis surprisingly small:

# ts -l sax-5.1-linux.tgz
Pwo rwernn 1 root root 2612398 Dec 1% 14:49 sax-5.1-Linux.tgz
# gunzip sax~5.i-Linux.tgz
# ls -l sax-5.i-Linux.tar
crw-rw-r-- 1 root root 2631680 Dec {4% 11:49 sax-5.4-linux.tar

This probably indicatesthatthefile is compact and does not compress very
effectively.

* More importantly, I disagree with their last instruction regardingthesetting of
globals. Thistells the installer to adjust every user’s environmentby adding an
environmentvariable SAXDIR andto extend the PATH by addingthe binary
subdirectory ofthe installation directory (/usr/sax/rel/bin by default).
This is not always good practice, and furthermoretheinstruction would only
work for those using the Bourneshell orits derivatives and notfor those using
the C-Shell family.
For those new to Linux: Soliton doesn’t say whichfile to edit in their
instructions. This should be /etc/praf ile and corresponding adjustments
should be made to /etc/. Login if it exists. Alternatively, use a “wrapper” as
Ido
I firmly believe in “wrappers”. A wrapperin this context would be a shell
script in a commondirectory (I invariably use /usr/Local/bin) with the
same nameas the required executable which sets any necessary environment
variables before calling the executable. My wrapperin this case would contain:

#!/bin/bash## HH SEH HHHHHS #
# /usr/local/bin/sax # Wrapper script to start SAX/L
# Bob Hoekstra, 1999.12.14
HAHAHAHAHAAEREEEEHHAEERARARBREHE
export SAXDIR=/usr/sax/rel
export PATH=${SAXDIR}/bin:$PATH
exec ${SAXDIR}/bin/sax
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I won'tgointo all the advantages of using wrapperscripts as I don’t wanttoget into the details of UNIX administration, so I will leave this subject here.
I am alwaysinterested to see the amountof disk space used by a new product.du ~s gives, by default, the number of 1KB blocks used by files or directories:

# du -s /usr/sax/*
4203 /usr/sax/alpha8848 /usr/sax/local6630 /usr/sax/ret

Others will not have the alpha directory: this contains the alpha release, and isshown here to indicate that the software has grown significantly to this betarelease (dated 18 October 1999). The Local directory is not really necessary (itonly contains the downloadedfiles and they could be elsewhere) butthis is as perSoliton’s installation instructions. This means that a minimum of 9MB spaceisrequired in the disk partition where you install, with 16MB being realisticfollowingtheinstallation instructions. Bear in mind that you will want to use thedocumentation, which (following Soliton’s instructions) is in Local /sax5.pdf.

Starting SAX
Having completed the installation, I looked at the README, noting that SAX hadbeen compiled on Red Hat Linux with a kernel version 2.0.36, whereas I runDebian Linux with a 2.2.1 kernel. This caused no problem as the Libe andLibncurses libraries were the sameversion.
Executing my wrapperscript described above brought up an interpreter windowalmostinstantly (see Figure 1). The interesting things to note in the window are

* The copyright statement. Thisclearly indicatesthatthis is not a final release,buta beta version.It also gives the URLto find updates.
* Thefact that the process numberis given at startup. Thisis useful as separateAPLprocesses use this numberto identify each other for communicationpurposes. Asa last resort, runaway processescanalso be killed using thisnumber.It indicates the UNIX parentageof the product. This is followed byatimestamp and the nameofthe user owning the APL process.See theline

920) 1999012013 21:07:26 bob
* Lastly, immediately before the clear ws,is another line showingthatthis is“SHARP APL for Unix”. 1am curious as to whetherthis is

* a hangover from the UNIX-to-Linux port,
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* amistake,
* anindicationthat Soliton thinks “Linux=UNIX”, or
* an indication that lessons learnedin this version are to be implementedin

future UNIX versions.
 

 
The interpreter interface is implemented in an xterm window.This pleased meas
it means that SAX should run well across a network, running the interpreter on
one machine andthe interface controlled by an X server on another. This is my
preferred environment: SAX running on my Linux PC with me using it from a
high quality monitor and keyboard on mySunUltra 5.
SAX should also work fine while run from a telnet-type session from a PC,
although such an interface may need somefiddling to get the keyboard working
correctly. Unfortunately I have not beenableto test this.
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Running SAX
In earlier communications, Soliton expressed satisfaction with the performance of
SAX. I do not wantto start comparing execution times between SAX and other
APLs, as the comparisonis notfair if the operating system is different.
However, I am happy to say that SAX is very fast. At no time did I feel that the
system wassluggish, although users should be made aware of the fact that the
start-up option fsync,if left at its default value of 2, can affect file writes rather
drastically. Setting this to 0 switches off file synching and makes great
improvements,if at the cost of some security. This is mentioned in the README
file and inadequately described in the documentation,although I did find a better
explanation of this in the Intrinsic Functions Manual section on unix, fitesyne
(page 252). Essentially (as | understandit) setting this to 0 allowsfull buffering of
files, hence the speed improvement, which means that a crash before a buffer
flush could result in an unusable file. My confidence in Linux lets me take this
tisk.
SAX wasalso quite careful with system resources. I tried to see how many
sessions I could open: with 60 simultaneous open SAX sessions, each of 0.5MB, I
had about 3MB of my 96MB memory still available and I had notstarted to use
any of my 280MB swap space. Thescript to start these sessions took about a
minute to run on my PC, based on a Cyrix P150+ processor. This indicates the
suitability of SAX as a multiuser development platform (on more powerful
hardware, of course).

The APL
I foundita little difficult to get into SAX.It has been a few years since I last used
Sharp APL under MVSon a mainframe,andI find the differences between SAX
and most of the other mainstream APL variants significant. Nevertheless, this is
an extremely powerful implementation of the language with much to recommendit.
Of course, anyone can write “old” APL code (users of VS/APL will feel right at
home) but modern features are implemented quite differently. Fortunately for
me, Dan Baronets article [11] means I don’t have to go into details regarding the
differences between this APL and the others.
The SAX “variant” of APL showsits heritage: of all the “standard” APLs it is
definitely the most like J. The concepts of rank, frame and cell have much less
meaning(if any) in other APLs, whereas in SAX they are an integral part of the
Janguage. In certain cases the importanceof axes is reversed. Then there are the
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differences between boxed (SAX) and nested arrays (most other APLs). See Dan’s
article [11] for more detailed information in this regard.
One of my favourite language extensions the Sharp APL family has is the
extension of the logical and and or functions to provide lowest common multiple and
greatest common denominator functions for non-boolean integers. This seems so
logical that I cannot imagine why other APLs haven't adoptedit.
Lastly, the mainframe backgroundalso shines through in the continued support
for different task types. While these were developed for the mainframe, they fit
naturally into the UNIX environment. As an example, starting an S fask (this is a
background APL process controlled by shared variables) using AP 4 which loads
a workspace, executesa trivial latent expression function and captures the result
is almost instantaneous. Although workspaces of up to 2GB are supported
(mainframe workspacesare typically much smaller) subject to available swap and
memory, the technique of packaging is alsostill there, allowing the developer to
create really complex programs while keeping memory usage at sensiblelevels.
After a while, SAX started to come almost naturally and I began to appreciateits
features. One might conclude that the languageis fully featured and includes
several powerful extensions to the ISO standards.Initially there is some learning
to do for those not usedtoit, but the effort is more than justified.

The Interface
Right now, the interface might be disappointing to those accustomed to the
Dyalog APL, APL2000 or APL2 interpreters running under Microsoft Windows.
The use of Windows has allowed vendors to provide a very productive
development environment, which is difficult to do without once you get used to
it. SAX provides nothing like this, in fact it even compares unfavourably to
Dyalog APL/X version 6 (now several years old, but could be considered a
comparable product) as this made much more use of the windowing services
provided by the X server.
However, I'm confident that this will be addressed soon.Soliton is preparing an
interface between their APL and Java which will include an integrated
development environment. This will be included in a future release. While I have
notyet seen any hint of this yet, it must be better than the raw session manager
they currently have. :
The function editor should also be mentioned. My feelings about full screen
editors are subjective and fairly personal, but I must confess that I did not like
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Sharp’s editor on the mainframe and, sadly, the editor has not been improved in
SAX. As far as mainframeeditors are concerned, | thought IBM did it better with
VS/APL(along with little help from GDDMI believe), as did STSC’s mainframe
product, which used the same editor. As far as I’m concerned APL2 was no
improvementin this regard. Sharp APL’s editoris a large step backward, and this
is essentially the editor that comes with SAX. Perhaps the Java IDE mentioned
above will provide an improvement.
A last point on this subject is the keyboard definition tables. While these are
adjustable, one can hardly imagine a more boring and tedious job. In the long run,
I believe Soliton would encourage customer loyalty if they addressed these
niggles.

The Future
Soliton is working on further developments. I suspect several companies are keen
to port tools to this new environment (I know that Causeway are porting
RainPro). I think this productstill has a little maturing to do between beta and
final release. All in all, I am sure that this will become an important interpreter. It
is the first of the serious APLs to be ported to Linux and with its innovative
licensing policy, I believe it deserves to succeed, and given its excellent reputation
on the mainframe, I’m sureit will.
However,Soliton is unlikely to have the field to itself for long. Dyadic Systems
are probably going to announce their Linux product soon [4] and with IBM’s
support for Linux, I would not be surprised if APL2 wasnot far behind..
Soliton hasintimated that this port is a byproductof the POSIX port of the Solaris
and AIX products, I am keen to get my handson the Solaris version and compare
that to its competitors on an even footing.

Conclusion
Soliton has a real rough diamondhere: the language is great once one gets used to
it, but the development environment can do with some improvement.
I would recommend thatall individuals, especially contractors/consultants, get
their personal copy of SAX as soon as possible. I believe that our clients will be
using this product in anger before long and we should be ready. Certainly those
currently using SAX under Solaris or AIX or SAM on their mainframe should be
lookingat this product very seriously.
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As for corporate buyers, my advice would be to look very seriously at this
product. I cannot really say thatit is quite ready for development of new systems
right now, but I] am quite confident that it soon will be. The production version
has been promised forfirst quarter 2000 [3], so we don’t have long to wait. When
this arrives, we can userelatively cheap hardware anda free but stable operating
system to create world beating products!

Notes, References andWeb Sites
[1] Refer to Dyalog APL for Motif Version 8.1 Release 2 for Sun Solaris 5.5, by Bob

Hoekstra, Vector Vol. 14 No,3.

[2] Read theletter from Bob Hoekstra in Correspondence, Vector Vol. 16 No.1
[3] Soliton made an announcementof the impending release of SAX/L in

Sustaining Members’ News, Vector Vol. 16 No. 2
[4] Dyadic Systemsindicated an “expectation to announce”a Linux portin early

2000 in Sustaining Memtbers’ News, Vector Vol. 16 No. 2.
[5] To get an idea of growing corporate supportfor Linux, search for “Linux” on

IBM's website (http://www. ibm. com/).
[6] The Soliton Associates website is at http://www. soliton.com/ and their

Linux web page is http: //www.soliton.com/Linux/
[7] Red Hat's website is http://www. redhat.com/
[8] SuSE’s web site is http://www. suse.de/
[9] Debian’s website is http: //www.debian.org/

[10] The Linux Emporium providean excellent Linux service at their web site:
http://www. Linuxemporium.co.uk/

[11] Sharp APL vs. APL2 coding style, by Dan Baronet, Vector Vol. 16 No.2.
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APL2000 User Conference
Orlando, November 1999

reported by Adrian Smith (causeway@compuserve.com)

Background
This was the second time I have been fortunate enough to visit the APL2000
users’ meeting; the organisation wasasslick as ever, the attendance was excellent
(comfortably over 100) and the atmosphere wasstrongly positive. It bothers me a
little that the ‘official’ APL summer gathering seemed mostly interested in
Graphpak retrospectives, with very little leading-edge development work to
interest the next generation. By contrast, this vendor-run event was remarkably
forward-looking - many ofthe talks were of general technical interest and you felt
that this was a young crowd who were doing someseriously exciting stuff with
the Internet. What's more they were willing to share ideas which wereearly in
development, but could well be out there as products this time nextyear.

Venue
Orlando in Novemberis an ideal UStarget for Europeans as well as Americans.
The climate is friendly (cool and clear in the mornings and evenings, high 20s
over the middle of the day), and flights are cheap. The hotel was simple and
functional, although the room prices were a little steep at $119 per night for
something which wasbasically a vertical motel with a conference centre strapped
on theside.
The layoutof the meeting rooms was good - wehad three adjacent rooms with a
central area for coffee breaks where you could easily wanderout of doors and sit
around under the palm trees for a chat. The projection equipment was ever-
present and workedfirst time, every time. As usual, almost no presenters had
tested their sessions on a real audience, and the hopeful cry of “can you increase
the font size please ....” was heard more often than it should have been. I can’t
comment onthe social programme- on trip this short I try to stay close to my
natural time zone, so my early-to-bed and up before dawn regime cut meout of
the LaserQuest outing and the Chinese meal.
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Training Day One
I think about 40 people attended the four training sessions - I spent the day with
Gary Bergquist learning about ZarkWin, but there were also sessions from Ray
Polivka (an Introduction to APL), Rick Butterworth (APL Gui Programming),
Patrick Parks (COM objects) and Fred Waid (APL on the Internet). Any of these
would have been good value.

Gary Bergquist on ZarkWin
I wentto this talk a little puzzled about the claim that 1 would receive “software
worth $7,500 completely free” if 1 attended. Was the price a misprint? No, as Gary
explained “I put an outrageousprice on it because I have nointerestin selling it!
This was not built to sell, it was built because 1 would die withoutit”.
Gary’s majorline of work is in bringing APL+DOS systems over to Windows -
this means generating lots of rather simple forms in a short time. He quickly
discovered that what took him minutes in DOS could take weeks in Windows,
and that “OWI was way too painful” for this kind of work, Interestingly, he
started out by trying to build a toolkit which worked in the same way as his DOS
tools for driving OWIN - this failed as he realised it would be cheating the user,
andif you really wanted to go downthis road it would befar better just to make a
OWIN emulation and leave the system with a DOSlook andfeel.
The next cut took 9 months, it was much better, and at the end of that time he
again threw it away andstarted over.In the light of the inventors’ motto “It takes
three times” the third cut can evolve and grow because the basic design is right.
Gary has kindly agreed to let Vector run his tutorial as a complete article, so
rather than repeating whathe says, I shall just add a few notes on what I found
mostinteresting abouthis approach, andleaveit at that.

* like Causeway, he keeps the form definition in a nested data structure and has
a design function to update it. Like Gary,I find it hard to see how you would
do it any other way,andyet there are major production systemsout there with
massive ‘build’ functions whichare just reams and reams of OWI 'New! code
with wired-in numbers for the position and size.

* all the ‘objects’ Gary allowsyouto add to the base form are defined by custom
classes by functions such as zwaBut tons whichhasall the stuff necessary to
make and manipulate a ‘button group’ object. His designer simply trawls the
workspacefor things with the right sort of type and name andoffers these to
you.It is fascinating how PlusWin programmershave learnedto live without
namespaces! Thetrick is simply to treat a function as a namespace, using the
right argumentas the ‘function’ so you end up with either a huge Select-Case
structure or in Gary’s examples,lots oflines like:
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+('New! 'GrpSize' 'GrpNew' 'NewLoc'tecap)/A4,A44,A17,A17

WhatI find interesting here is that this apparently horrible kludge does have
some advantages - you can top andtail this function with common code very
easily, and it puts all the rats in one trap which moveseasily outto file, has a
single timestampandso on. I can see why the PlusWin worldis not crying out
for namespaces- if you already have a function-based filing system,the last
thing you will wantto face is the prospect of adding in the extra level of
complexity needed to walk the namespacetree to look for everything changed
today, and so on. The addition of control structures (and now of bookmarks in
the editor) makes finding your way around 400-line functions quite bearable,
so the kludgeis not quite so kludgy afterall.

* Gary's approachto form design is very novel and quite fascinating. He gives
you almostno direct control over the positioning of objects, and thingslike
labels determinetheir own size from the font and text. Whatyousetis the
relationship between objects, using a very powerfulsetof alignment and
spacing constructs so you can say ‘A is centered below B whichis to the right
of C...." and so on. Objects can be put in groups whichare part of other groups
and so on, so once you geta feel for laying out forms with these rules you can
makebasic data-entry forms very quickly. What is more, the rules are re-
evaluated on resize of the main form (assumingatleast one of the objects was
sensitive to form size) so you getvery effective resize behaviour - way beyond
anything you can do in DyalogAPLwith the ‘Attach’ property.
This approach solves twohorrid problems, only one of which Gary was aware
of! Thefirst one is ‘large fonts’ - people who run yourapplication on big
screens with a big font size. His formsjust cope! The second oneis
translatability - someonetranslates your application into Finnish and on
averagethe text labels get 50% longer ... he copes magnificently with this one
too and he didn’t evenrealise! The final advantageof using a rule-based
design strategy is that if you want to push out HTML formsyoutraditionally
do it with tables, putting the various inputfieldsinto table cells and using
colspan to get rough control over width. Of course you can cheerfully nest the
tables, so groupsof controls typically end up in deeply nested tables - thisfits
so beautifully with Gary’srules that I could see his designer as an excellent
starting point for an HTML forms generator!

Watching the audience reaction to all this, 1 fear Gary may be crying in the
wilderness. I can see the merit of what heis doing, and sowill anyoneelse whois
faced with converting 100 forms in a week, or not getting paid! Those of his
audience who had not yet had to face up to this kind of pressure clearly were
itching to get hold of the radio group by the corners and drag it across a few
pixels, line those buttons up just there .... and so on. I think he is right - thesemetaphors are not for mixing .... but if I can sneak some of his automatic
alignmentrules into the Causeway designer withouttreading onits purely visual
approach,I will certainly havea go.
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Conference Day One
This ran pretty solidly from Eric's welcome at 9:00 to the end of the closing
sessionat 6:15. My only regret was that there was only one of me, so it was a
matter of chasing around in the coffee breaks and getting presenters to promise to
send us their talks for Vector. I also managed a few previews or postviews on the
balcony over a doughnutor lunch.

 

Eric Lescasse chatting with Bill Rutiser over an outdoor lunch

Jim Sinclair - using APL at Cognos Corporation
For those of you who havebeenasleep for the last year, after various false starts,
Lex2000 andthe associated APL business were acquired by Cognos Corporation
early this year. Lex2000 has been re-badged and updated as “Cognos Finance”
and APL+Win is now in serious use as a development tool elsewhere in the
Cognosproductset.
JimSinclair is a VP in development, so he is both a user of APL and to an extent
the link from the APL2000 groupinto the Cognos managementstructure. He gave
us an interesting history of the company, and ofhis role in it - he also offered
some very useful (and possible controversial) observations on the relative merits
of APL against other development environments.
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Hefirst met APLat the University of Waterloo, thenleft it for 25 years to work in
system developmentin a variety of ‘conventional’ languages. He again became
interested in APL as a developmenttool when Cognos began to explore extending
their product range towardsthefinancial consolidation and budgeting areas. He
quickly became aware that manyof the market leading applications seemed to be
written in APL - perhaps this was no accident? He started out with IBM’s APL2
(because IBM had to be the best, and he knew nobetter), gave up on it rather
quickly and bought a copy of Dyalog APL instead. Having used this to build
some prototypes, he investigated Lex2000 which turned out to be written in this
other APL... ! He attended the APL2000 conference in 1998 and foundit hard to
swallow someof the things which were being claimed aboutthe language. Never
mind - Cognos bought Lex2000 and Jim now mostly works in APL+Win.
Having run through the history (and some very amusing corporate videos), Jim
expanded on his personal experiences with APL. Clearly, having an experienced
C++ developer (who also knows Dyalog APL) as both user and owner has been a
serious kick up the rear-end for the +Win group - you can already see the
consequences feeding through in the new code-walker and in a variety of simple
and well-overdue improvements in the environment. Here are some of his
comments:

* debugging - compared with C/C++ debugging in APL is a darn sight easier
than in any other language weuse.I used to like the Dyalog debuggerbetter,
but now I like CodeWalker.

* implementing math algorithms- it seems to work rightfirst time!
* stability - I’ve used Microsoft products for years and years and they blow up.

This blowsup too, but not very often.
* support - in all the years of working with Microsoft support, I’ve nevertalked

to a real person. APL2000 have been very goodat getting stuff into the product
(for example to make MDI workas it should) that J felt wasreally necessary.

* development environment- OK,butplenty of other stuff competes very well.
* programmerproductivity - I don’t think that APL is any more productive than

C++.It depends more on who you have and whatyou useit for. If you are
working in the right sweet-spot for the language, you are very productive.

Naturally the last comment drew fairly strong audience reaction! I think I agree
with him (stand by for mass burning of Vector by APLers the world over) ... I
have a bunch oflittle C programs that I use for things like generating FTP scripts
from all the files I touched today. I use an ancient command-line C compiler and
simple text editor and I am definitely more productive with these tools than I
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would betrying to hack this stuff out in APL. Watching Richard (age 1éyrs, APL
experience approx 13yrs, Java experience approx 18 months) develop simple
multi-user TCP/IP games in APL and in Java, I reckon heis at least as productive
in Java as in APL. In particular the Gui developmenttools (as shipped by any of
the APL vendors)are light-years behind Delphi-5, J-Builder or Visual Basic.
SomeofJim’s dislikes were:

* writing Gui code - atrocious - I don’tlike the process.I tried someof the
screen painters - it was like being back in Windows2 - give me C++ or VB! The
resulting Gui application is not as good as applications built in other Guis -
e.g. in +Win 3.0 you couldn’t build an MDI form that behavedin the right way.

* data modelling - used to having this in the environment and havingit build
the code for you.

* performance - you can’t get APLto sing like C++.
* memory management- in C++ 90% of your bugsare in here. In APL you have

no control over it (but no bugs).
Top of his list of ‘want to see’ was “a sans serif APL font that actually looks
good”. This is a tough one! APZ2741 has probably run its course, but getting a
fixed-pitch font to work well both on screen and paperis not easy,Adam Kertesz
showeda rather nice one called Andale Mono in his talk later that morning, butof
course it had no APL symbolsin it. I will keep playing with APLSans until it looks
right - comments welcome on the readability of the code in Hackers’ Corner in
Vector 16.2 which usesit.

Breakout Sessions
I waslucky to get my own talk outof the way early, which also gave people time
to catch me later on in the conference. However ] missed out on two papers on
porting mainframeapplications, which wasa great pity as both papers were well-
written with lots of pragmatic advice.
We then had a very nice talk from Mark Osborne on how floating-point
calculations can produce surprising results when you push [JPP to thelimits. 1
particularly liked his ‘measuring-rod’ analogy - say you are trying to report the
Jength of a sheet of paper and you have a set of 5 rods in the ratio 1: 1/2:1/4:
1/8 : 1/16 : 1/32. The snagis that you are only allowedto use a consecutive set of
3 rods, so you report your length as (index into the set),(3-element boolean) for
example 2,1 0 1 would be 5/8. Clearly you can do addition and multiplication in
such a system of measurement, and clearly you will rapidly generate inaccuracies.
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Now imagine that youare allowed to pick 53 contiguous rods from set of(say)
1024 and you haveall the same problems, just pushed a little further to the right
of your boolean vector. Well, this is just what the IEEE floating-point specification
(as implemented by the Intel FPU)is doing, so now you can see why things don’t
always comeout as you expect.
After lunch I had a hard choice between John Walker on getting CD album titles
over the internet, and Bill Rutiser on the inner secrets of Unicode. I hope John
will let us run his paper in Vector (along with all the code) as it looks like a really
good practical education both in multimedia and in basic Internet techniques.
Bill's talk attempted to traverse a hugely tricky subject and unfortunately he ran
out of time before he ran out of material. I spent nearly 2 hours with him on the
final day, and left Orlando with a great deal of precious knowledge (and the full
table of where all the APL symbols are in the Unicode bible) which I could not
have acquired any other way.It would be good to see this material written up one
day, but I have to admit that fonts are something of a minority interest.

Finally, I went to see Fred Waid whois
responsible for the wwi.openhere.com
portal, which is driven entirely by
APL+Win. I left feeling just a touch
uneasy about the technical tricks needed
to get NT to kick off APL as a process,
and the way this was backed on to
Microsoft IIS - but very convinced by
Fred’s argument that when you want to
write ‘neat stuff’ on the client side APL is
a superb environment to build in. This is
particularly true for applications like

- spiders - increasingly these are being
written for clients who are using them to
watch competitor's sites or to get the best
moment to bid in on-line auctions. The
competitors soon get wind of this and
start to take defensive measures, maybe
simply changing the format of the site to
confuse the spider. With APL you stand a

chanceof rewriting the spider nearly as fast as they reformatthesite! I would like
to be equally convinced about the server-side, but I have yet to see the ‘killer app’
that APL excels in. OK, you can write a great chat-room in APL, butis it really
that much more productive than C++ here? Timewill tell.  
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Chris Lee (SoftMed,left) and friends between sessions

Conference Day Two
Oneof the really nice touches about APL2000 conferences is that they give you
breakfast! This gets everyone assembled early and is yet another opportunity to
chat to APLers in pleasant surroundings. Eric’s introduction to the day was
followed by Don Segal of SoftMed Systems, and then another run of parallel
sessions.

DonSegal - Building a Company on APL
Don is President and CEO of the biggest and most successful medical-records
company in America. He is in the rather unique position of having originally
attacked the problem as a user, and gradually evolved from a set of solutions
which fulfilled his needs to the much more generic and scalable solution which
makes a successful product. His recipe “understand what the user wants better
than the user” was essential, as his users are typically cogs in a vast machine and
havelittle control over the system as a whole. Rival products were based on
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asking the users what they needed - they invariably creaked at the secondsiteand failed soon after under the weight of ad hoc patches. “We saw

a

lot ofcompetitors having to keep customising from client to client - when you reach50-60 clients you are in quicksand.” Don also observed “The software business isnot as easy as

a

lot of people seem to think - the product must be designed to giveleverage and begeneric across scales”.
He actually started on the IBM 5110 “It switched to APL first, so I used that. Icouldn’t spell, so I never used BASIC ~ a good business decision I think!”. Thismarvellous old machine ran a production system for 5 years on the 5"monochrome screen. From here he made steady progress in understanding theproblem and developing generic solutions which gradually gained acceptance inthe medical records business. It was interesting to hear his views on the dangersof going to market with a badly designed solution “When you sign up clientsyour problems begin - if your design is weak the support can eat you alive”. Itwas also interesting to get a slightly different perspective on the productivitybalance between 15 APLers and 9 C++ developers in his group: “On balance weget a factor of 3 betweenthe groups. We have one product in FoxPro - with lots ofclients ~ that productis terrible - it still cannot do what we wantedit to do.It willbe replaced with APL and SQL even though 150clients will need to be moved tothe new platform as a result.”

Breakout Session - morning
Using a Resource DLL Compiler - Brian Chizever
Fortunately for me, Brian re-ran his earlier session on using a resource DLLcompiler to make a simple-to-ship collection of icons, bitmaps and soundsfor usein a runtime +Win 3.6 application. This was one of those sessions which was justplain useful, and came with a nice freeware resource compiler and linker to makeit easy to use in the comfort of our own portables. The following notes are more orless as | took them down during the session, with minorcorrections to bring theminto line with his PowerPointslides.
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Brian sharingthe front desk with Sonia Beekman

I think Brian had the easiest selling job of anyone at the conference ~ external
resources are a major pain with any Windowssystem. You can quickly accrete a
hugecollection of icons, little bitmaps, cursors and maybe even special sounds,
These makeit very hard to deliver your application without key elements going
missing, or just reverting to the ‘placeholder’ set that you drew in a hurry 6
months ago. On balanceI feelit is always better to have Windowsconstruct these
for you, rather than taking the DyalogAPL option of storing them in the
workspace as numeric arrays (for bitmaps and icons) and creating the objects
directly from these. By having Windows manage them you save on workspace
(the memory is allocated externally), and you will have fewer problems with
colour maps, changesto the object format(e.g. animated cursors) and soon.

WhatBrian suggested was‘puttingall the rats in one trap’ by compiling all your
resources into a single DLL and using this as the source for the APL Gui. This
technique also prevents the end-user fiddling with your icons and generally
changing the style of the application in unexpected ways. He started by
illustrating a selection of waysfor setting the ‘icon’ property of your main form:

'ff' QWI 'New' 'Form'
ff

'‘ff£' OWI 'icon' '..\icons\basket'
This sets ‘basket.ico’ as the small icon in the top left of the form, and it also
appears in the ‘Alt-tab’ selection panel and on the taskbar. A moreinteresting
choice mightbe any of...

'‘ff' QWI ‘icon’ ‘notepad.exe'
‘ff’ DWI 'icon' '>ICO 2 notepad.exe'
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The top line simply picks up the default icon from the notepad application - itdoes not need an explicit directory as Notepad resides in the Windows directorywhich is always on the search path. The secondline is more explicit - it requeststhe second icon resource from the same .exe file. If you check out your start-menushortcut to Notepad you will indeed find that it is hiding twoicons in there!Another example mightbe:
'ff' OWI 'icon' 'calc.exe!

You can also set the ‘pointer’ of the form in a very similar way, for example tohave an extremelysilly seal bouncinga ball on his nose:
‘ff' OWI ‘pointer’ '..\cursors\seal.ani'

ma ; [72x]

 

 

Soundsarea little more complex, as you first have to load the DLL into memoryand getits handle:
D+L+QWCALL 'LoadLibrary' ‘conf.dilt

27787264
OQwcall 'PlaySound' ‘cat' 1 'snd_async snd_resource!

1
DWCALL ‘FreeLibrary' L

-. or you can doit the easy way from a soundfile if you prefer (l=async):
Qweall 'PlaySound' '..\sound\curlew.wav' 0 14

N.B. Don’t try this one in the airport loungeon the way home!!
Having whetted our appetites with a rather nice spinning globe and a barkingdog, Brian continued by taking us through the process of making our ownresource DLL complete with icons, cursor, sounds and so on. Bythe end, anyonewith a portable on their lap had a working CONF.DLLwith an assortmentof newodds and endsincluded- this makesfor a very satisfying workshop as you can bepretty confidentthatit will all still work when you get home.

68  



 

VECTOR Vol.16 No.3
 

Basically this is a 3-stage process:
1. Combineyourassorted icons and bitmapsinto a single resourcefile. Thisis

done by writinga script (typically called a .RC file) and runningit through a
resource compiler to make a .RES binary file. A freeware compiler was
included onthe conference diskette.

xx.RC + (xx.ICO xx.CUR... ete) ==

 

2. Generate a stub of compiled object code (probably a tiny C program that does
nothing) - Brian kindly provided a suitable one called CONF.OBJ

xx.C S==5==5====> xx.OBJ
3. Run linker to strap the output from stage-1 on the back of stage-2 to make a

functional DLL. Again, a freeware linker wasincluded.
 xx.OB] + xx.RES == ==> xx,DLL

The entire process can easily be automated with a simple batch file. Here are the
first few lines of Brian’s CONF.RCfile...

Vt
// Icons
//
cD ICON "pics\\ed. ico"
MEDIA ICON "pics\\media.ico"

Comments havethe usual C++ style and blank lines are ignored. The‘live’ entries
give either a numberor a nameto the resource, the resource type and the path to
the actual resourcefile - note the doubled backslasheshere.

af
// Sound Files
// a bug in ALINK.EXE 1.6 drops the first letter of any
// resource with a resource type "WAVE"
‘tf
xCAT WAVE "pics\\cat.wav"
xDOG WAVE "pics \\dog.wav"

Brian even documented the bugs in the supplied freeware compiler! The final
section of the script sets up the information which Windowswill show in the
property sheet for your DLL:
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1 VERSIONINFO
FILEVERSION 3,6,0,0 // your file version (returned by ]DLL)PRODUCTVERSION 3,6,0,0 // your product version
FILEFLAGSMASK 0x3£L // which FILEFLAGS are valid
FILEFLAGS 0x0L // O=normal, else debug, private, etcFILEOS 0x40004L // VOS_NT_WINDOWS32
FILETYPE 0x2L // DLL
FILESUBTYPE 0x0L // no sub-typeBEGIN

BLOCK "StringFileInfo"
BEGIN

BLOCK "040904b0"
BEGIN

// these entries appear at the top of the property sheet from explorerVALUE "FileVersion", "3.6,b\0"
VALUE "FileDescription", "APL+iJin Resource File\o"VALUE “LegalCopyright", "Copyright © 1999 APL2000 Inc.\0"// All remaining entries appear alphabetically in the listbox at the bottom// of the property sheet. Add as many as you need.
VALUE "CompanyName", "APL2000 Inc.\0"VALUE “OriginalFilename", "resource.d1l1\0"
VALUE "ProductName", "APL+Win\r\nResources\0"VALUE “ProductVersion", "3,6\0"VALUE "Reason", "1999 APL2000 User Conference\0"ENDEND

BLOCK "VarFileInfo"BEGIN
VALUE "Translation", 0x409, 1200END

END

He recommended leaving the upper entries alone (except for your productversion) and adding any useful documentation to the lower set. Note thatall thestrings are ‘null terminated’ in good C fashion and you may use \r\nto insertnewlines here. To run this, you need a good ol’ DOS prompt(yes,it doesstill
exist):

D: \ARCHIVE\APL2000\resource>gore -r conf.re
GoRC.Exe Version 0,53 - Copyright Jeremy Gordon 1998/9Output file: conf.res
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This generates as outputa file called conf .res, which can then go through into
the linker:

D:\ARCHIVE\APL2000\resource>alink -oPE -dll conf.cbj conf.res
ALINK v1.6 (C) Copyright 1998-9 Anthony A.J. Williams.
All Rights Reserved
Loading file conf.objLoading file conf.resLeading Win32 Resource File
matched Externsmatched ComDefsGenerating PB file conf.dllWarning, no entry point specified

Thefinal warningis fine - this DLL doesn’t do anything, and the linker thoughtit
oughttotell us! A quick check in Explorer proves Brian wasn’t lying!
CONF. dil Properties =]

eneral.  

  

  
}41999 APL2000 UserConference        

  
1

  

 

',. {Product NameProduct Version,

 

  
 

Thatreally is all thereis to it. As
a final check we can copy the
updated DLL over to our
working directory and use one
of those icons on the main form:

'ff' OWI 'icon'
‘>ICO CD conf.dil'

Note the use of a name, rather
than a numberhere ~ this makes
thingsfairly self-documenting.
Brian did point out one
annoying difference between
Windows95 and WindowsNT -
NT orders icons as they appear
in the .RC file, whereas 95
orders them alphabetically.
Simple enough to work around
... just be sure to arrange them
alphabetically in your resource

script and then they will both behave the same. AsI said at the start, it all just
works, even backin the cold, dark UK. Many thanks for a most useful 40 minutes.
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Breakout Sessions - afternoon
After lunch it was a hard choice between Carl House ona toolbox for generating a
fully cross-indexed website, Warren Baelen on ADO and Patrick Parks oninterfacing to commercial code-management systems such as Visual SourceSafe.All these were well-covered in the proceedings, so in the end I went to find out
about ADO,how it is taking over the role of ODBC and how todrive it from APL.Again,this was a helpful talk with all acronyms well explained, and again I hopewe can coverit in detail in a future Vector - there was far too much detail toincludehere.

 
Carl Housein a hurry!

 
Patrick Parks
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The next session was an interesting case-history, related by Colyn Phillips - the
Gui dialogue in the +Win options screen which controls the session log files. This
was partly about Gui design, but looking at this from the outside I felt it was
more abouttrying to put a brave face on a piece of over-designed functionality. It
is trying to cope with the problem of two concurrent APL sessions both logging at
the sametime. Dyalog simply duck (sic) the problem

—

last one out saves the log!
Morerealistically you name the logfile in your shortcut so you have one file
associated with each workspace.
In +Win you have a wonderfully confusing set of buttons to press, spread over
two almost identical tabs...
GMMRrSOmer) x!

log for Ciarers Session] Log forNewsSession |.

 

   
 Fie Naming Convention so

a2 @ FredNamp fi B
Incremental Name

~ Logging State

a
p
e

Cc Begin t RestartLogging© Epd Logsing     

 

    
   

  

   

 

: Timestamp Format
#1. © Local Time

Universal Time

 

       NS] Chaacters |   
 

‘Log File. ‘Name
"2, fepllog 

 

Active Log FileTe

 

 

 

 
  
 

Oneday I may find out how to workit - then again I never did work out how to
operate the old debugger, always resorting to the standard APL hack of inserting
lines of dominos to makethings stop where I wanted them to. Hopefully the same
command-line approach will work here too so I can be selective about which
workspaces I log and where.
The last session ] attended was from Chris Lee of SoftMed which was mostly
about code-management, utilities and development philosophy. Again, T was
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struck by-the fact that introducing namespacesto these systems could cause moreproblems than it would solve. The day closed with a talk by Luis Caro on APLinthe Columbian banking system, | am sorry to report that by now I wastoo brain-deadto attend, so if anyone took good notes here, it would complete the picturenicely to have them.

Training Day Two
The conference closed with a final tutorials day - 1 think around 30 people werestill around to the end, although some of them were probably just kicking aboutwaiting for flights home. I grabbed Brian Chizever’s notes on DWCALL whichhave an excellent coverage of the common Windowscalls you might need fromAPL.I also had an excellent impromptu tutorial from Bill Rutiser on a Russian-built package called FontLab which actually seems to understand the TrueTypefont format, unlike Fontographer which just presents page after page ofmeaningless options with no help whatsoever on whatthey do. I am now

a

littlemore hopeful of being able to make an APE2741 font that works correctly in themajority of modern web browsers, as well as in Word documents and APLsessions!
Other sessions on offer were from Rick Butterworth (using the complex classeslike ListViews, and running APL+Win as an ActiveX object); Eric Baelen ondriving Excel from an APL+Win application, and Eric Lescasse on his APL+Win3.5 object collection. This is a library of over 70 custom classes which have beenbuilt using the new user-defined objects capability.

Wrap-up
If you can take time out round about the 3rd week of November next year, thislooks like a very worthwhile trip. Even if you mostly develop in some otherflavour of APL, you can benefit from mostof the ideas and it really helps to havesome of the general enthusiasm ruboff. As Eric said in his opening address, whenyou go back homeand start working,it often feels like you are the only oneleft.Getting together with a bunch of like-minded APLers is an essential part ofkeeping the flamealive!
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A Conference for Winners
reported by Jim Lucas (je!@danbbs.dk)

The APL2000 Users’ Conference (Orlando, Nov. 1999) had “Winner” written all
overit, From the quality jacket (I wear mine everywhere, now), full proceedings,
and significant software included with the registration handouts to the superb
lunches (also included)to the layout of the presentation rooms around a central
mini-lobby, which encouraged intercommunication as well as providing easy
access to all activities. Everything was well planned, well organized, and well
managed.

 
ThePool, from the Balcony outside the Conference Area

The toneof the conference was also a winning one. No moaning about the demise
of APL,in either past or future tense. No bombastic rhetoric about the inherent
superiority of APL, either. Everybody was too busy saying, “Hey, look whatI’ve
done. Let me show you how I did it.” With enough detail that you could
reproduceit directly, not just an outline that required you to figure outall the
importantdetails yourself. And the speakers were SPEAKERS,apparently chosen
for their skill in live presentation, not just for the topics or content they were
presenting.

75



VECTOR Vol.16 No.3
 

Whowerethe attendees? Plenty of experienced — and successful ~ “old timers”,but also a refreshing scatter of not only new, but also young faces. The advanceattendee list had 97 namesrepresenting 13 states and 11 countries; 59 differentcompanies were represented. | believe there were enough late tegistrants to pushattendance comfortably over 100. There also seemed to be a good mix betweenindependent entrepreneurs and corporate programmers.
lattendedall four days, the two Conference Days, plus the two optional TrainingDays, one before an oneafter the Conference Days. Adrian Smith wasalso there,as both speaker and attendee, so please read his much more detailed review inthis sameissue. I won't try to duplicate his technical reports; he took much betternotes, and skipped the evening entertainmentand bull sessions to write them upeach night. I’ll justtry to say whatit felt like to be a participant.

The Program
The formatfor the Training Days was simple, a three-hour session in the morningand anotherin the afternoon. The only difficulty was in choosing which of fourconcurrent streams to attend. These were intensive sessions, with three of thestreams each day being actually six-hour classes interrupted by lunch, and onlyone stream each day havinga different topic in the afternoon than in the morning.
Conference Days were crowded with shorter presentations, but peppered withfifteen-minute breaks for mingling, discussion, and refreshment. In all there wereseven non-technical plenary sessions, ranging in length from fifteen minutes to anhour and a quarter. Each day there were four hour-long technical presentations ineach of three parallel streams. Topics ranged from the effects of APL’s internalrepresentations on precision and efficiency, to the many ways to get what youneed out of the morass of Windows® internals, to designing and managing websites. I don’t think there was a single time slot in which I didn’t have to make adifficult choice,
I won't take spaceheretolist all the session topics. As I write this, the informationis still available at <http://www.apl2000.com/ejblet12.htm> and its subsidiary linkson the APL2000 website.

The Materials
lalready mentioned the “proceedings”.It’s actually a bit more than that, a bindercontaining the Agenda (a copy of each day’s schedule, includingbrief descriptionof each session), the (advance) Attendee List, the papers for each of the BreakoutSessions, and papers for two of the Training Sessions, as well. The loose-leaf
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binderis a bit bulky, but that format madeit easy to insert in their proper places
Jate-arriving pages, specifically two papers, two addenda to papers already
present, and a corrected copy of one paper where the original had printed APL
code using the wrongfont.
In the same binder — ina plastic page with snug pockets for the purpose — were
five diskettes, all containing self-extracting compressedfiles: Disks 1 & 2 of the
APL+Win 3.5.03 Patch (3.5 is the current version), the APL+Win 3.6 Beta release,
and Demos and Utilities and Help Files to accompany several of the presentations
and make it simple to reproduce the details after leaving the conference. These
included ten workspaces, six help files, two databases, and various other files,
from bitmapsto executables.
Software handouts were also provided to attendees of three of the Training
Sessions, so I also got the ZarkWin software. Attendance washigher than Gary
Bergquist had anticipated, and he hadn’t brought enough diskettes for everyone,
but that was no problem, as several of us copied the contents of the diskette onto
our notebook computers and passed it downthe line.

The Presentations
On thefirst Training Day I attended Gary Bergquist’s ZarkWin class. Adrian has
described this in great detail, with a deep perspective coming from his own
experiences in developing Causeway. There is no point in my trying to add to
this. He hasalso reported well on the plenary presentations, and again I won't try
to add to whathehassaid.

Conference Day 1
These are the Breakout Sessions I attended onthefirst Conference Day:

Eric Baelen - Using APL+Win 3.6
This was an overview of what’s new in the 3.6 Beta. Mainly powerful new
debugging tools and enhancements the Windowsinterface . Nothing new on the
“raw APL”frontthis time around.

Brian Chizever - Resource DLL Compiler
This was a powerful and detailed demonstration of what Windowsresources are,
how to view them, use them, and even create your own. The explanations and
examples were both detailed and clear.
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John Walker - APL + CD
Everything you need to implement your own CD player in APL, includingaccessing the CI)’s descriptive details from CDDB, a database of CD informationon the internet.

Fred Waid - Open Here
T attended Fred’s workshop at the APL99 conference and felt | learned

a

lot. Butfor someone new to web-oriented design and programming it was just too muchto digestin one go, so I attended this session in hopes of reinforcing some of whatThad already heard. The shorter presentation was less technical; still, it filled insome gaps in my understanding. What does seem clear is that programming awebsite or web tools in APL is no more difficult than programming anything elsein APL. Think aboutthat. And his demonstration shows that by various measuresAPLis a viable foundation for web-oriented programming.

Conference Day 2
Theseare the Breakout Sessions I attended on the second Conference Day:

Jeremy Main - APL+Win and MS Access®
Not a “how to” workshop on how to write detailed code, but a detailed view ofthe progress in Microsoft® database technology and the various currentalternative paths for communication between APL and Access, withrecommendations.

Carl House ~ Fast Track to a Good Web Site
You wantto create a website fast? A good web site? Then don’t try to reinventthewheel. (Now where have | heard that expression before?) Search out sites youthink are well-designed and use them as templates. Then experimenta bit to seewhich do the best job of presenting your personal content in an informative andusable format. Carl showed us how he did this, explaining and illustrating hischoices. He also talked aboutrelated issues of website maintenance.

Eric Baelen - An Excel® Front End for APL+Win Applications
Howto use an Excel Workbook as a front end to an APL+Win application. Withenough detail for you to go home and doit again yourself, then proceed to doingit with your own workbooks andapplications.
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Tom Atkins - APL and Powerpoint®
Frankly, I attended this session to learn about Powerpoint. 1 learned a lot both
about Powerpoint’s capabilities and about how to construct and control
Powerpoint presentations from APL+Win.

Training Day 2
On the second Training Day | attended only thefirst half of what wasan all-day
class in order to attend a different stand-alone presentation in the afternoon.

Brian Chizever - WCALL (part 1)
Although I skipped part 2 of this class to attend the next one, I feel I learned a
great deal about the Windows APIin all its variety and how to use it from APL,
includingusingit to retrieve information on how touseit. Invaluable.

Eric Baelen - Excel
Complementary to using Excel as a front end for APL applications is using APL to
construct, populate, manipulate, and interact with Excel Workbooks and
Worksheets. Le., instead of making APL available as a tool to Excel, use Excel as a
user interface for APL. This was a step-by-step introduction including all the
important steps, with advice on pitfalls and quirks, and style recommendations to
make maintenanceeasier.

Presentations I Missed
If I attended eight different Breakout Sessions, then I missed fifteen. (Brian
Chizever’s Resource DLL Compiler presentation wasoffered twice.) Here’s where
the contents of the binder were really valuable. First of all, browsing the papers
helped me with last-minute choices of which sessions to attend. But ] could also
learn a significant amount from reading the papers alone. And doing so gave me a
basis for private discussion with both those who had attended these talks and the
presenters themselves.
Adrian Smith’s Introducing VML... piqued my interest and gave me enough to
start me working. Thisis clearly something I'll be looking at moreclosely in the
future.
Since I live in Denmark and have contacts in other countries (Poland, Finland,
Russia, Japan,...) multi-language support is of great interest to me. Though I
missed Bill Rutiser’s talk, I learned a great deal by reading his paper and talking
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with him in the breaks. That I don’t feel Unicode has solved myproblems is aseparateissue.
The papers on floating-pointprecision and nested-array internals were comfortingin confirming what I thoughtI already knew. Rick Butterworth’s Managing LongRunning Calculations, Patrick Parks’ Managing APL Code, and Colyn Phillips’Creating a User Interface... all address issues that | have solved in my own ways.It's always useful to compare approaches.
ThoughI’m not currently involved in such work, it was interesting to comparethe two papers on migrating applications to APL+Win from older environments.And instructive to note both the similarities and differences in their statedapproaches.I wasalso intrigued by the contrast between Walter Fil’s (Taking theMigraine Out of Migration) and Gary Bergquist’s (the ZarkWin Class) philosophiesof the best wayto upgrade from DOS-based to Windows-baseduserinterfaces.

Beyondthe Presentations
Everything at the conference was arranged to encourage people to interact witheach other, sharing ideas, helping each other, and just getting acquainted. All thepresentation rooms openedonto a central mini-lobby, where could be found bothrefreshments andthe central desk — for registration, information, and assistanceof all sorts. Across the hall — if that’s the right word for a glass-sided walkwaylarge enough to accommodate a transport truck — was a balcony terraceoverlooking the swimming pool, with tables and chairs as for a café. People couldeasily congregate in groupsof varioussizes, butall in close proximity, so shiftingamong groups wasalso easy... and so was reaching out for something to eat ordrink without abandoningone’s conversation.

Lunch every day was provided by the
conference, and was not only ample,
but excellent. The only thing compar-
able I’ve experienced at an APLnn
conference was APL99 in Rome. One
day we ate in the spacious dining
room on the floor below the presenta-
tion rooms, but the other days lunch
was on the terrace beside the swim-
ming pool. Some people did look for
shady tables, but I don’t think anyone
actually complained about the sun.
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The banquet was included in the conference fee. No point in trying to find
cheaperalternatives. The room wasspacious, with plenty of room between the
tables. The food was overwhelming, with myriad choices representing several
cuisines, from pasta to carveryto sushi. | think even the vegetarians had to make
choices. Unnecessary luxury? I had the distinct impression that the luxurious
atmosphere had a functional effect. Once again, the atmosphere encouraged
people to relax, and to share on both personal and professional levels. No one
seemedto feel that stiff formality was required. There were a few speeches and
presentations, but they were brief. Clearly, we were intended to payattention to
each other, and wedid.

More Beyond
The one area where one might have wished for improvement was the rooms. $119
per night as the special conference rate for what more than one person described as
a vertical motel seemed a bit steep. | do think it was a big plus to haveall the
main events in the same hotel where most of the participants were staying.
Unfortunately, notall attendees managed to get rooms at that hotel. Fortunately,
the area is a hotel truck farm, so I think everyone managedto find rooms within
walking distance. I think I was the mostdistant, a mile away. After finding no
room atthe inn, I managed to book a roomat a real motel, at half the price. And
that mile walkwasall past a single building... Orlando's huge,official conference
centre. It was a pleasant walk, with plenty of grass, palms, ponds, and even a
couple oflive egrets.

On the social-activities front, we're once more
in positive territory. For when people were on
their own, there were numerous restaurants
and shopping and entertainment opportunities
a short cab ride or even a walk away. (Not the
Disney World theme parks. They’re much to
big and expensive to consider visiting for just
an evening.) I don’t think many of the
conference goers went to the hotel’s disco (too
loud) or restaurant, but the bar in the lobby saw
several groups, and discussions both quiet and
animated.
Then there was Wonderworks! This was
another official conference activity, free to all
participants. Like everything else, it was
conveniently located, just down the street from 81
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the hotel. The building looked to me like “classic courthouse”, pillars and all,...
but upside down! An architect’s statement that what you'll find inside is
entertainment. I’m not sure what's on the other floors, though I think someofit
maybe exploratorium-like. We all got whisked to the top floor, which was ours
alone for the night. It was a games arcade, and everything wasfree! Video games
ofall sorts... Shoot the bad guys; pick yourflavour. Race yourcar, skis, kayak, etc,
Boxing and karate. But also shooting basketballs, kicking soccerballs, air hockey,
andthe ultimate... laser tag! There was a cashbar, and we were provided with an
incredible free dessert buffet, more than we could possibly consume.

 

The Dessert Buffet!
The oneofficially optional activity with a separate price tag was a group outing to
a ritzy Chinese restaurant. Personally, I thoughtthe price was a bit high, the tastes
were a bit on the touristy side, and I know whereto get better for less in New
York City. But it wasn’t New York; the food was excellent; and once again I
thoughtthe shared feeling among the participants was such that I don’t begrudge
the price I paid to be among them.

In Closing
This conference wasinstructional. Nothing wastheoretical; it consisted entirely of
demonstrations of how to use APL to get things done, including and especially
using APL as a consistent and powerful tool for accessing and manipulating
resources outside of APL. Too pricey? Notatall! Even without the excellent food
and refreshments you would be hard pressed to find training of this quality on
any subject at a comparable price, much less the broad range of subject matter
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covered here. And while nothing explicit was said about personal networking, all
the details provided an atmosphere that encouraged it. This conference was
valuable, and | plan to return next year.
In one evening discussion Roy Sykes challenged us to come up with solutions to
certain problemsin APL, using very few characters. | won'tsteal his best one, but
I will leave you with another nice one to puzzle out (those who haven't seen it
before): if V is a vector of numbers, all positive, give a four character expression
which returns the average of V. Havefun.

Andfinally, I’m including some photos I took at the
conference. I won't bother with captions or explanations,
except for two: Those of you who saw Eric Baelen
present his APL Man com-

j puter game(written entirely
in APL+Win) at APL99 may
recognize what appears to
be the original character on
which the game was based,
namely Eric himself, playing Pe
laser tag. The other is a —_
picture of some characters who were seen at the Hotel

Peabody, across the street from our conference site. Contrary to vicious rumour,
they are not spies for Dyadic Systems, but permanent residents, who havelived at
the Peabodyfor generations and have neverset foot in England.

  
I recommendthis conference to anyone who works in APL. Even if yourdialect is
not APL+Win, you will probably learn a lot which is useful. Consider attending
next year.
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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 whichillustrate
effective APL applications.
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SHARP APL Operators
by Dan Baronet (danb@dsuper.net)

 

Introduction
Following Soliton’s announcement to unleash their APL into the Linux
community I decided to review the differences between SHARP APL and APL2
style APLs (IBM’s APL2, Dyalog, APL+Win). I have divided the report into
several articles, each with a different topic,
This article is the second of the series. In the first one I showed the differences
between the languages and enclosed arrays handling. This one is specific to the
operators in SHARP APL.
Not having a current version of.IBM’s APL2 and APL+Win on hand I have been
making my observations based on Dyalog APL using Oml=2.
When reading this text keep in mind the date it was written (September 1999) as
languages change and mayrenderthis information incorrect in the future.

Conventions
In the following text SAPL refers to Sharp APL, including SAM which is SAPL
under MVS and SAX which is SAPL under Unix. SAX is the one also running
under Linux and compared to APL2here.
Variables and workspace namesare enclosed in ‘quotes’. Functions and files are
enclosed in <angle brackets>.
Italicized words usually precede their definition.
The term atom refers to a numeric or character scalar only. The term femrefers to
any scalar.
Wheneverpossible I will show examples in SAX and APL2sideby side.
To better understand this article you should first read the preceding article
titled “SHARP APL vs. APL2 codingstyle” (see Vector 16:2 p.87).
BecauseI will use many examples involving monadic and dyadic functions J will
use <mx> to denote a function used in a monadic way (where ‘x’ may be a
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numberas in <m1>, <m2>, etc,) and <dx> to denote a dyadic function as in m3 x
d2y.
use the terms‘list’ and ‘vector’ in the same way. Same with the terms ‘table’ and
‘matrix’.

A Bit of History
All of the composition operators described here were introducedin the late 70s.
Unfortunately they were never used to their full potential because of implement-
ation restrictions in SAM. With thearrival of SAX those barriers were removed.
An important distinction between SAPL and APL2is that is it not possible to
create your own operators in SAPL.

Types of Operators
There are several kinds of operators, They all use a mixture of data and functions
as arguments.
The main category discussed here covers the composition operators using
functions only as arguments. Before I discuss these, I will introduce another
operator which I will use in examples.

With with data arguments
There is a way to glue constants to a dyadic function to change it into a monadic
function, For example, consider the function “catenate 1 2 3 before each item”:

SAX APL2
12 37, 7>x 1 2 3e,°x

Here “ is first used with a numeric (data=1 2 3) left argument to create such a
function. Same with © for Dyalog. An equivalent statement would have been

(<i 2.3), 7>x (cit 2 3),°x%

It is also possible to use the datato the right, as in “divide by 3 and 5”:
#79 Sox #03 80x

for which an equivalent statement could be

(<3 5)Fe">x (¢3 5)42"x
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or, without swap (the SAX < operator),

xt "<3 5 xte3 5
Whena data argument is used with “ (or ¢) the entire data list is used. Notice
what happens next:

4o= pF3 6 >in 4W=pte3 614
SAX applied the function “divide by the vector 3 6” and returned results (of 2
elements each). Dyalog applied the same function to each one of 14 yielding 4
enclosures of 2 results each also. If we remove the “> in SAX the 4 results are
reassembledinto a 4 by 2 table (matrix):

4 2% p $73 6 U4
Notice how the ‘3 6’ is part of the +” and the interpreter does not attempt to do
3 614 instead. SAX also “knows” that divide is done on scalars whereas in Dyalog
the “* has to be specified in order for the function to be applied on eachitem.

Swap, (c) monadic use
Swap, is used to swap arguments to a function. Its monadic use implies the
argument is the sameto the left. For example, if b1b returns the number of
contiguous 1s to the right of boolean ‘b’ then so does 1¢b. To removetrailing
spaces in a series of enclosed words we can try

(-4e8e! teow) dow

Composition operators
There are 3 composition operators in SAPL:with! (""), on (8) and upon (6). Their
syntax is always x fg y and they are ambivalent. As described in the preceding
article, with differs from on only in applying the inverse of g after f and g and
requires knowingthe inverse of g. Ex:

p >x px

Tn SAX theterm used is sinder but I will stick with with here
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Here, for each cell, wefirst disclose the cell, apply shape then apply the inverse of
disclose, namely enclose, to the result. In APL2 the disclose/enclose is implicit and
never specified. Nor can any other function be used with the “ operator.
To get the shapes of all elements together in a simple array in the preceding
example one musteither disclose the final result:

»p'ex op'x

or, in SAPL, useot instead:

pox
Those 2 operators (with and on) assume g is monadic and f is ambivalent. Like in
APL2 wheref is ambivalent.
The individual results are assembled the same way, whether they are disclosed
together using >f""> or as a result of doing f¢>.
Theability to specify a function different from disclose in SAPL leads to interestingcases. For ex”:

zy kx (72th 4,px)px
Anotheris

v\""bb dv\ Ob
to scan backwards.

Upon(3)
This operator differs from on in the sense that this time g is ambivalent and f is
monadic. On monadic calls, it doesn’t matter whether you use on or upon. Thatis
pd>y and p*>y are the same.
What really is interesting is when you have a sequence of them. For example,
assume we wantto apply three functions in sequenceto each cell of an array.

only valid for rank 2 or Jess objects
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We can do
mi”>m2">m3">y mi“m2"m3"y
or we can do (Dyalog only down here)
miSm26m3">y miem2em3"y

The end result will likely be different. In the first case <m3> is called py times,
then <m2> is called py times then <m1> is called py times. In the second case the
sequence <m3 ,m2,m1> is called py times.
In Dyalog, o is used to glue functions together, having the same effect in this
monadic case only. 1 will often refer to Dyalog for examplesin the following text
as IBM’s APL and APL+Win do nothavethis feature.

Chaining functions
Chaining functions using the operators seen so far is not that obviousatfirst. We
have to remember the meaning of *’, * and 5 and keep in mindthey have,like
any otheroperator,full left scope unless modified by pairs of parentheses.
The monadic case is the same for both SAX and Dyalog. Each function is called in
sequence.
In the dyadic case chaining functionsis interpreted quite differently.

first Dyalog
In Dyalog all but the leftmost function are assumed to be monadic. The monadic
functions are called sequentially until the last one which MAY be called
dyadically. For example

x diomiemzom3y
is the same as doing, for each corresponding cell

xCijl dt m1 m2 m3 yfil
As seen earlier, using constants with dyadic functions makes them monadic and
is allowed.For example:

x diomice(2 3ed2)o(d3e'ds')om2y
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then SAX
In SAX the monadic functions are applied to both correspondingcells until the
dyadic function is reached. The use of on and upon or parentheses around the
functions may achieve the same ordifferent result. Ex:

x d1 emi om2em3""> y
x dic(miomz0m3) > y

is the same and equivalent to
<(mi m2 m3 >x[f]) di (m1 m2 m3 >yLj])

for each correspondingcell.
upon (6) should be put just BEFORE the (only) dyadic function if it’s not the
leftmost function, as in

X midm26ditmaemy”>y
which is, for each corresponding cell,

<m1 m2 (m3 m4 >x€j]1) di (m3 mk >y[j])
Of course clarity may suffer a bit. By the way, this is all in accord with what J
does.3

Interpretationof this last example
Rememberoperators bind “naturally” to theleft. Reading from rightto left we see
that

* “tells us to apply the entire sequencetoits left to each correspondingdisclosed
element of ‘x’ and‘y’

* the rightmost © tells us to apply <m4> monadically to >x[j] AND >y[j] and
pass these tworesults as arguments to dyadic function <m1¢...m3> whose

* rightmost* tells us to apply <m3> monadically to each argument and pass
these tworesults as arguments to dyadic function <m16...d1> whose

* rightmost G tells us to use <d1> dyadically and passits result as argument to
monadic function <mié6m2> whose

3inJ, “is &., ¢ is & and ¢ is @ for function arguments
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* 6 tells usto use monadic <m2>4 and passits result as argument to monadic
function <m1>

* which returnsits result to ~
* which returns the result of the entire sequenceafter enclosing it

Personally I'd recommend breaking down the sequence if possible. Or write
another function that does the same and call only #hat function, as in
x myfn™>y.
Dyalog’s dynamic functions can achieve the same result by doing

x {mi m2 (m3 mu a) di m3 mu wy

Examples
1: to perform integerdivision (floor of divide) of twolists of numbers we can code

x lot ¥ lxty
The difference here, is that the former is done cell by cell whereas thelatter is
donefunction by function (it cannot be donecell by cell in APL2).
2: let’s put a few features together. In this example we want to take thefirst “n”
rowsofeach table in list and then transpose them:

n Ot”>m acn+lil’n

Here we have upon with short fake with disclose. ‘n’ being a series of scalars (vector
of integers).
3: find the rank of each cell:

pop >x popx

This is more likely to be the kind of code you will encounter.

4 it doesn’t matter which operator(on or upon)is used from then onsince functions can only be called
monadically
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Scalar functions
In APL2, the use of the each operator is assumed for scalar functions (like +).
Thereis no needto specify it?. Ex:
x4>y x+y
40> /x +/x
+/7>x +/°X

Rank
Often functions apply to cells of rank 0 (scalar functions like + or -) or of rank
infinite (like <). ] only know of one other function, matrix divide, which is of a
different rank, namely 2.
Normally, matrix divide applies to matrices. If you try to use it on a 3d array APL2
complains (RANKerror). In SAX it won’t. Try
43 5 = B4 5 3pie.+ierh

Each 5 by 3 matrix (4 of them) was inverted to give four 3 by 5 matrices. f is said
to be of rank 2. Each “cell” to which & was applied was of rank 2. All were 5 by 3
matrices. There were four of them. A 4-element vector of 5 by 3 matrices.
In SAPLthis concept of “frame” (the vector in this case) and “cell” (the matrices)
is of utmost importance. It breaks up data into piecemeal sections to be fed to
functions.
Wecan viewthis 4 by 5 by 3 array as a scalar (the frame) containing a 4 by 5 by 3
matrix (the cell) OR as a four-element vector (the frame) of 5 by 3 matrices (the
cells) OR as a 4 by 5 matrix of three-element vectors OR as a 4 by 5 by 3 matrix of
scalars.
Most functions have a default rank. The function rank determines the rank of the
argument cells. For monadic — it is 2, a matrix. For + is 0, a scalar. For < it is
infinite. Any structure will do.
For dyadic functions two ranks exist: the left rank and the right rank. Function ¢
has two ranks (it doesn’t have a monadic rank): a left hand rank of 0 (for each
item) and a right hand rank ofinfinite (membership is checked againstall ofit).

5 this is consistent with the definition that all scalar functions apply disclose BEFORE the operation and
enclose AFTER,with the fact that scalars CANNOTbeenclosed.
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SAX allows you to modify the rank of primitives and to specify the rank of YOUR
functions when you use them.

More examples
We'veall been facing this problem: we need to add a vector of numbers, either to
each line of a as in

m+ (pm) pv (example 4)

or add a different scalar to each line of ‘m’as in

mtd (¢pm) pv (example5)
Theseare fine but there are sometimes situations that require more thinking than
you'd like to do. If we ponder this we see that in the expression ‘mtv’ the add
function is trying to add numbers1 by 1 (scalar by scalar) and is running out of
numbers on oneside resulting in a length error of some sort.
Wecan change that in SAPL. Wecan re-specify its behaviour by saying: “break
down your work into a vector (frame of shape 5) of vectors (cell of shape 3)”
(assuming ‘m’is a 5 by 3 and ‘v’ is a 3 numberlist).
For example 4 this becomes:
m+elv mt+(2]v (as in APL+Win)

We modified + to do 5 additions of vectors of 3 elements each. We end up with 5
“results of 3 elements each, a5 by 3 matrix result.
Here the * with a numeric right argumentis called the rank operator and modifies
its left argument(here +). The 1 to its right specified how manytrailing axes (1
here, vectors) of the arguments were to be part of the cell sections. This made a
left hand frame shape of ("1+pm) cells, or 5, and a left hand cell shape of
((1+pm), or 3. The same ‘°1’ also made a right hand frame shape of (“1+ y), or
10 (a scalar), and a right hand cell shape of (~1+ 9) or 3. Cell sizes are equal (3)
and frame shapesare acceptable (5 elements + scalar). All is well.
In example 4 we divided the 5 by 3 matrix into 5 vectors of three-element vectors
adding them to [a scalar containing] a three-element vector resulting in 5 results
of three-elements each.

93



VECTOR Vol.16 No.3

In example 5 we needed to add eachvector in ‘m’ to each scalar in ‘v’. We needed
to modify <+> to take vectors on one side andscalars on the other:
m+ eto v m+[i}v (APL+Win)

Here weare saying: “add each vector in ‘m’ (the 1 on the samesideas ‘m’) to each
scalar in ‘v’ (the 0 onits side)”
There are two numbers to the right of the rank op to specify the rank of each
argument. When they are the same, or if the function is monadic, one number
maybe usedas in the first example.
Up to three numbers may be specified to denote monadic, left and right dyadic
ranks but since these cannot be stored with a user’s function definition it’s
unlikely you'll ever see codewith all three.
6: ravel each planeof a 3d array

»9(2)7 34% p 5 6 ,€2 317 3 4ps 6
The parentheses are used to separated the 2 from the ‘7 3 4’ here. Or you could
surroundtheright argument with parentheses:

7:12 =p,°2 (7 3.4 p § 6)
or you could use the pass function (or any function that does not alter the
argument):

,82k7 34 p 5 6
otherwise ‘2 7 3 4’ would be the argumentto ® and ,°2 73 4 would beapplied to05 6 instead, Notthe samething.®
APL2 allowsravel to be applied to other consecutive dimensions as well. SAPL
doesnot.
&,82+2 3 187 3 apx »{1 217 3 4px

or

»O2°Q2 1 387 3 4px

6 actually it wouldn’t work as * would issue a length error
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7: enclose each line of a table
<1 table

Going back to example 4, we could re-codeit as
(<04 m)+8r<y 2(ef2im)+ev

and example 5 as
(<84 m)+0>¥ a(cf2]m)+v

If the frame size needs to be specified (as opposed to the cell size) simply use
negative (complementary) rank. For example, monadic function table (;) is
defined as

»e1te1/x
meaning “ravelall but thefirst axis of the argument”, making sure ‘x’ is at least a
vector (1/x). For a 3d arrayall planes (rank 2) are raveled, for a matrix all vectors
(rank 1) are raveled andfor vectorsall scalars (rank 0) are raveled.
8: create an array from the shape ofanother.
Here wewishtocreatea table of ‘abc’s with the frame of another:

tabct4e1 x (("it+px),a)ptabe!
9: apply rank to your ownfunctions.
Here we have a function, <R2f> which takes a matrix (and nothing else) as
argument and returns ten numbers. To useit on higher rank arrays we tell APL to
use matrices as cells (x+2 3 4 59199):

2 3 102pR2fne2 x >R2incl 2+ ippxix

Cut (n°)
This is a different function. It uses * again but this time with a left numeric
argument.
This is the same as Dyslog’s dyadic < with variants. APL+Win uses Qpenclose
instead. Both of these work along the last axis unless brackets are used. SAX
works along thefirst axis.
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In Dyalog, bex, with ‘b’ boolean, cuts pieces of ‘x’, using 1s in ‘b’ as delimiter to
indicate the start of a partition, and encloses them.
In SAX, b n°<x does the same with n=1. ‘b’ specifies where to cut and n=1 means
the start cuts where b=1. Variants exists and n=2 meansthat each cut ENDS ona
1. Ex: bis 01010010, Diois1

bites bois
(2 324 5627 8) (tanswer)Bb 20<18 (iv(v/b), bys
(1 223 455 6 7)

The monadic case assumes the first cell is a delimiter. For ex, with
st«',az,be,def':

4o<g (s€its)cs
(',az'>!',be'>', def!) (+answer)

To exchide the delimiter use a negativeleft argument:
“4¢<g 1+" (seltsjes

(laz'>'be's'def') (+answer)

Function <vtom> revisited:
This function has to be the function most rewritten in APL. The < used so far can
be changed to any monadic function.If we use pass we get

“1srs piv" (seits)cs
az
be
def

As usual the pieces are reassembled tofit the largest.
Cut also works on higher rank arrays but alwayson the first dimension. Ex. b+1 0
100 and m¢5 39121:

bie(+4)m +4bel Qiolm
To cut on another axis use rank (here the last one):

b1e(4+/)e4 a >+/"bem
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More examples
10: suppose weare givena list of series (a vector of vectors) of resistors and wish
to find the overall resistance of each series (formula ++/+) we could use
£0 (4/)0($91)S>list Fo(t/)ot list

We use +°1 because + is a scalar (rank 0) function and composition operators
propagate the rank ofthefirst function. Had we not done so +/ would also apply
to each scalar and we would notget the result expected.
Because the inverse propriety of +1 is not defined we cannot do

4/" (481) 8>list
11: compare two matrices of the same width, line by line. This is the same as
vle.=v2 for matrices:

mic.(=°1) m2 (e{Giolmi)e.sc{iolm2
12: this is the same problem as 2 except that ‘m’ is of various higher ranks arrays.
Wereit not for the rank operatorthe solution would be harderto comeby.

n &G(492)>m (solution too complex in APL2)

Dot (.)
This operator behaves as in other APLs except that it can also be used
monadically. Its definition is fairly complex for the general case but it should be
enough to know that - . x returns the determinant of a matrix. Ex:

100 = -.x 33p 3476

Select (})
This operator takes a selection function, like 1 0/ or 2 3{, applicable to the right
argument and merges the left argument within it. In APL2 this merging occurs
within a variable. In SAX a result is returned instead:

xeg (2°{) #13 X13 0 (32x)+9
Here, 2'°{ selects the 3rd element from 13 whichis replaced by 9.
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Wecandospecific items or whole lines. Here the selector function is “b/”:
x+8 b/}2 3p16 X€2 3pi.60(b/x)+a

Conclusion
SAX is definitely different from APL2 when it comes to using operators.
Sometimesit is easier to use, sometimes APL2 is easier. J] programmers will be at
(better) ease with this material as most operators are already definedthis way in J.
I understand both worlds. I wish we could define our own operators though.
Later maybe.
For questions and remarks J can be reached at danb@dsuper.net.

Dan Baronet
Montreal, Canada.
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Functional Implementation of Moments
Based Region Descriptorsin J

C. Anne Chamley

Abstract
For manyyears, the field of computer vision has been concerned with accurate
ways of describing shapes. One mannerof describing shapes is to usestatistical
region based descriptors. Momentsinvariants are often used for this purpose, and
are a well respected method of description. The followingarticle describes the use
of functional programming, using the J language, to implement six moment based
descriptors for the description of icebergs in blob coloured images.

Introduction
The theory of computer vision relies upon the ability to accurately describe
objects or phenomena. These descriptions can then be used for pattern matching,
or object recognition, for example. Both of these tasks rely on accurately
describing the concepts in an image, since any further processing uses these
descriptions.
In this article, we will be examining the implementation of a set of region based
descriptors, which are derived from moments theory. A momentis statistical
measure of the properties of an object, and different properties can be derived
from the momentsof an object. This paper will illustrate the implementation of
six moments based descriptors, which use the zeroth, first and second order
moments.
A discussion of the theoretical basis of moments theory is beyondthe scopeofthis
paper, and will not be discussed here. For more information,refer to Prokop and
Reeves (1992).
Moments techniquesare particularly suited to image analysis because they can be
adapted to use an array based approach.Since many data analysis packages have
optimised array operations (e.g. IDL), it is convenient and efficient to have
techniques that can exploit these array optimisations.
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Reading the image
Description
Thefirst step is to read in the image. The image is inputas a textfile, where each
row is separated by a carriage return and line feed. These files are of variable
length, both in the number of rows and the length of each row. Each imageis a
blob coloured image, produced by the SARTRACKERsystem (Williams et al,
1998). Images are includedin the appendix for further information.

Functions
The unprocessed file can be read in using the following monadic functions, taking
the file nameas the argument:
filename =: ,~& 'c: \windows\desktop\'
read =: 1!:18<@filename

The inputfile is a text file, where each row is separated by a carriage retum and
line feed (ASCII codes 13 and 10, respectively). To perform the moments
calculations on the image, it mustfirst be converted to a numerical array, which
can beeasily achieved using the ". or ‘do’ function. However, this function does
not produce the desired result unless thetext file is first stripped of the carriage
return andline feeds.
Two basic functions were developed to accomplish the task; get1 and takel.
The get1 function takes a copy ofthe file until the next carriage return character.
The takel function then removes the next line from the array, including the
carriage return and line feed. The result of this two step process is that we have
the first row of the array, free of line feeds and able to be changed from text to
numeric data.

getl =: {.~ i.&(a, {- 13)
takel =: }.~ (+-42@ i.&(a. {- 13))

The next step is to use these functions repeatedly, in order to strip the end lines
from every row ofthe image. Since we do not know how Jong each row will be, or
how many rowsthere are, we need to use an approach that will continue reading
data until there is no data remaining. When used with the right argument of
infinity, the power operator can perform this function. The plan then, is to
produce a fork to box the unprocessed textfile, and to catenate an empty box to
the frontof this.
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This is implemented as the boxed read (br) function:
br =: ;~&''@(<@read)

In order to move rows from oneside of the box to the other, a simple head and
tail function were implemented:

t ,@(>&}.)tld 10(>8{.)
These can then be usedin a fork which retrieves oneline of the textfile:

gol =: (hd,getlg@ti) ; (takel@tl)
Which can then be used with the *: _, as described above, to read in the entire
text file.

readfile =: "“.&hd@(gol*: @br)

Results
The functions to read the file produce large arrays of data. For readability, the
images used in the functions have been included in the Appendix. As a
consequence,the results of these functions will not be shownhere, as they are the
basis of the other functionsin this paper.

Other functions
Description
At this stage, it is convenient to describe a few simple utility functions, which are
later used to compose more sophisticated functions.

Functions
Thefirst of these gives the numberof elements in an array:

nele =: # readfile
The next two functions, as the names suggest, give the number of rows and
columns,respectively, in an image.

rows =: +/&( = 413 @ (a,4i.) ) @ read
cols =: nele % rows
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Finally, the numberg function gives the numberof icebergs in an image:
numberg =: #@~.@readfile

Results
vows ‘testi.txt!
22
rows 'test2.txt!
23
cols 'testi.txt!16
cols 'test2.txt!
3i
nele 'testi.txt'!
352
nele 'test2.txt'
713

Calculating the moments
Description
Moments are a well established statistical measure, used traditionally to show theamount of variancein a statistical sample (Prokop and Reeves, 1992). However,
Hu showed that moments theory can equally be applied to images, in order to
gain information about the spatial properties of regions within the image (Hu,1962). The moments for an unoccluded object in a discrete image can he given by:

M-1N-1yg =D) Dox?y4e(x,y) (Sonka ef al, 1993)
y=0 x=0

Where: Mis the numberof columns
N is the numberof rows
is the binary imageofan object.

Functions
To consistently use the array based approach, we first construct an arraycontaining the x and y co-ordinates of the image. This is done by using the i.operator to make an array that contains every integer between 0 and n-1, wherenis the numberof items in each row. This is determined by dividing the numberof
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elements by the numberof rows. Similarly, the y array is calculated by using the
i. to make an array from 0 to n-1, where n is the numberof rows.

xarr =: cols | i.énele
yarr =: cols <,.@%~ i,aénele

At this point, the image is a one-dimensional array. We can easily translate this
into a two-dimensional array by reshaping the array by the number of columns,
butit is more convenient for the momentto leave the image as a one-dimensional
array. However, to perform the moments calculations, we need to produce a
binary imageof each iceberg. The way that this has been achievedis to use a fork
which producesa binary image for each ID numberindicated by taking the nub of
the image.

lab =: readfile ="_ 6 -.@readfile
The momentsis calculated by producing a fork, where the left componentis the x
array to the powerof p, and the right component is a fork that multiplies y to the
powerofq by the value of the imageat eachpixel. The right argumentof the top
level fork is the name of the image file, and the left argument is a vector
containing the order of the vector to be calculated. For example, 0 0 moment
‘image.txt’ will give the zeroth order momentof the imagein thefile “image.txt”.

moment =: +/18(((xarr@}]) * {.@[} » (Cyarr@]) * {.9}.8f) »_ 1 lab@])

The result of this function is a vector , where each element is the moment of an
region in the image. The identifier of the region can be obtained by the nub or the
image, using the ~. operator. For example, ~.@readfile 'testi.txt! gives
the vector1 2 3 4 5, meaning that any region basedstatistics will refer to the
regions in this order. Similarly, ~.@readfile ‘test2.txt' producesi 4 2
3. All other region descriptors discussed in this paper produce vectors which
should beinterpreted in a similar manner.

Results
oO 0 moment 'testi.txt!
72 183 44 17 36

0 0 Moment 'test2.txt'
204 490 44 75
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Area

Description
The first region based descriptor to be calculated from the moments is also the
simplest. The zeroth order momentgives the area of a region. Therefore, the area
can be obtained by:

M-1N-1
Mog = > peayO9(xy) (Prokopef al, 1992)

y=0 x=0

Functions
An examination of this formula shows that this gives a simple countof all pixels
in the region. This is implemented by a fork, which binds the vector 0 0 to the
momentfunction,forcingit to take 0 0 as the left argument.

area =: 0 O&moment

Results
area 'testi.txt!
72 183 44 17 36

area 'test2.txt'
104 490 &R 75

Centre of Mass
Description
The centre of mass (COM) can be described as the point about which all massis
evenly distributed - the centre of th object. The centre of mass (denoted by x and
y) is obtained throughthefirst order moments, using the following equations:

y= M0 yoo (Prokopetal, 1992)
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Functions
This can be achieved by formulating a visually complex, yet quite simple fork:

com =: (26,@ numberg)$((1 O&moment % 0 Gamoment),
{0 1émoment % 0 O&moment))

The result of this function is a two-dimensional array, where the first row of the
array gives the x location of the COM for each shape, and the second row is the y
co-ordinates of the COM for each shape. Thus, each column gives the complete
COMfor each shape. These can be indexed in the same way as the moments data
- via the nub of the image.

Results
com 'testi.txt!

7.5 8.2459 5.77273 9.29412 4.97222
10.5 9.43716 8.02273 15.0588 16.7778
com 'test2.txt'
15 14.4795 10.0455 24.3467
ai 10.7939 10,6364 12.56

Central moments
Description
The central moments of an image can be used to calculate more advanced
descriptors, and are denoted as y,,. The central moments are formed by
calculating the centre of mass, then translating the objects such that the centre of
massis coincident with the origin of the image. The moments calculated on this
normalised image (using the equation for moments as given above) are known as
the central moments(Prokopetal, 1992).

Functions
As discussed above, the COM can be used to reposition the object so that the
COMis coincidentwith the origin of the image. In keeping with our array based
approach, we can simulate this by altering the x and y arrays, according to the
value of the COM.

exarr
cyarr

(xarr - "1 0 {.@com)@] * {.@[(yarr - “1 0 (,@}.@com)) * {.8}.@
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Thesealtered x and y coordinates can be used to calculate the central moments ofan object, by substituting the altered x array for the original x array, and likewise
with the y array. Thus:
mus: +/"1@(cxarrscyarr*lab@])

The central momentsare denoted by Hyg

Results
1 0 mu 'testi.txt!
0 1,65201e.13 1.06581e_.14 _1.24545e_14 2,04281e_14
1 0 mu 'test2.txt!
0 -1.7053e_13 _1.95399e_44 _7,10543e_14

Orientation Axis

Description
The orientation axis gives some sense of direction to the object. The formula
below describes 6, which is the angle between the x axis, and the principal axis,
major or minor, which is closest to the x axis.

é=ttant(245) (Prokop et al, 1992)2 H29 — Hon

Functions
Implementing 9 in J requires only slight complexity, using a fork of the form:

fi =: +:@(1 14mu) -:@(.a80.@%) 2 Oamu — oO 26mu

Results
fi 'testi.txt!
9 -0.1168375 0.0137031 -0,0341932 0.531458fi 'test2.txt!
0 -0.0495822 0.310555 _0.378673
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Imageellipse
Description
The imageellipse describes the ellipse which mostclosely fits a shape - that is, an
ellipse about which all the first order moments are the sameas the actual object.
The image ellipse is defined in terms of a major and minoraxis, which can be
calculated using the following formulae:

 
1

2 )\22a + Hon + (29 ~ Hoa) + 44a?@ =|44) (Prokopetal, 1992)
Hoo

12 22s +Hop — YH - Hoa) +4aA=|>

=

| (Prokopet all, 1992)
Hoo

Where o is the major radius and B is the minorradius of the ellipse. Obviously,
the approximate length and width of the region will be twice the value of the
major and minorradii (respectively).
Theintensity of the imageellipse is a measure of how well theellipsefits the
object. This is a very simple calculation, andis specified by:

[ex Ho
rap

Functions
Thecalculation of the principal axes was implemented using two rather complex
forks:

top =: (4: G4: @s:@mu~41 1 %4:@+ 2 O&mu *:@-0 26mu)
major =: 0 O&mu %:@%- 2 O&mu +:G+ O 2Gmu + top
minor =: 0 O&mu %:G6%~ 2 C&mu +:G+ O 2&mu - top

The intensity also makes a simple fork, using the major and minorfunctions:

I=: 0 0&mu % major o.@* minor
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Results
major 'testi.txt!
16.4283 12,045 5.64905 2.63637 4.4969 major
‘test2.txt!
23.5421 17.4863 5.19964 6.35354
minor 'testi.txt!
12.7584 9.036 2.6229 2.21923 2.60758
minor '"test2.txt!
18.6486 13.2773 2.83953 4.12198

Conclusion
A functional approach to moments based descriptors providesa clearillustration
of the simplicity of both the descriptors and the J language. The functions
implementedin this paper illustrate how momentstheory can be putto practical
use in image processing, using blob coloured images. Further work in this area
could include functions which would implementpattern matching over a number
of images, using the region based descriptors implemented in this paper.
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Appendix A - Images
Two images were used to test the functions described in this paper. The
preprocessing of the images was completed by the SARTRACKER program
(Williams, Rees and Young - see Williams ef al 1998). The images depict icebergs
in the Southern Oceans surrounding Antarctica, and the original images were
synthetic aperture radar images from ERS-1. The images shown here are
segmented, and each shade of grey represents a numerical value, depicting a
region to which the pixel belongs. There are two regions in these images that do
not depict icebergs. These are the border, and the background. Although these are
treated in the same manner as icebergs, a cursory examination of the images
reveals that they are noticebergs.

Image “test1.txt”
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Image “test2.txt”
PTLitriqyrr~z~z~zijzrtztAAa?rr1rt1t111r11aztiiaii
1444444444444444444444444444441
2444444444444444444444444444441
14444444444444444444444444444421
14444444444444444444444444444421
14444444444444444444444444444421
1444444444444444444444444444441
1444444444444444444444444444441
14444442222244444444444444444421
14444422222224444444443333344421
1444442222222244433333333333441
1444442222222224433333333333341
21444444222222222333333333333441
1444444422244222333333333434441
1444444444444444333333334444441
1444444444444444433333334444441
14444444444444444433333344444421
14444444444444444444333344444421
1444444444444444444444444444441
1444444444444444444444444444441
21444444444444444444444444444441
1444444444444444444444444444441
PT1LA’AAILALILLLLLILAL,AALTAPALL1III10C1

 

C. Anne Chamley, BappComp
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Fast Fourier Transforms,
Diffraction Patterns, and J

by Ned W.Allis (allisn@lafayette.edu),
Jeffrey P. Dumont (dumontj@lafayette.edu),
Flynn J. Heiss (flynnheiss@yahoo.com),
Clifford A. Reiter (reiterc@lafayette.edu)

The fast Fourier transform packageavailable for J is very useful for simulating
diffraction patterns. Here we useit to replicate a classic optical transform and
explore its power in creating diffraction patterns of fractal images and chaotic
attractors. These types of imagesare already visually stimulating, and we found
that the diffraction patterns could also yield remarkable images. We will define
some J functions which are helpful for viewing the results of the J Fourier
transform package.
The diffraction patterns of crystals have been the focus of research since the
discovery of x-ray diffraction in 1912. Diffraction patterns andtheir relationship to
Fourier transforms are discussed in detail in [6]. Renewed interest in diffraction
patterns has arisen due to the discovery of quasicrystals which exhibit classically
forbidden symmetry in their diffraction patterns. Senechal gives a good
introduction to quasicrystals [11].

TheFast Fourier Script in J:
The fast Fourier transform package can be obtained from the J website [4]. Our J
examples assume that the fftw add-on has beeninstalled and the fftw. ijs
script has been loaded. The package is based on the code written originally by
Frigo and Johnson [2]. The script includes both the forward and reverse
transforms as predefined functions f ftw and if ftw. A detailed description of the
mathematics involved can be found at[2], but here weoffer a basic explanation.
The fftw function defined in the script takes a complex-valued array X of any
dimension d as its right hand argument and returns another d-dimensional
complex-valued array Y according to the following definition:

Nyonlny-1 nyo]
Vivignnidd= YoY XGfenfaloptog-07,

AO j-0  j=0
where @,= e2tvaifn, | for all s €{1,2,...,d}.
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The reverse transform is computed using:
ny-ty-1 ny .i iVWipignial= DY Lie YS Xifennefaloproh calf,L=0jz=0  jy=0

Notice that the only difference between the forward and the reverse transformsis
the minus signs within the exponents. We now give a simple example of the use
of the f ftw function.

load'c:\j40a\system\packages\fftw\fftw.ijs'
Jm=: 2 2$1 2 4341 3ji

1 2aja ajt
fftw m7j2 -3

wijn2 i
Computations using fftw, although rapid, can be very memory intensive. Most
of the input arrays we work with are approximately 1000 by 1000 pixels. The
following function

ts=.6!:2 ,7!:2@:]

measures time and space usage. In Table 1, welist the time and memory thatit
took to perform an fftw operation on our 400 MHz PC. We note that the
transform is significantly faster on arrays whosesize is a powerof 2, although the
transform on a slightly larger array uses the same amount of memory.It also
seemsthat the limit on our system of f ftw on square matrices is 2047 by 2047.

Size Time Memory
64 by 64 0.016 sec 1.42 megs
128 by 128 0.062 sec 5.65 megs
256 by 256 0.390 sec 22.55 megs
512 by 512 1.578 sec 90.19 megs
513 by 513 3,141 sec 90.19 megs
1024 by 1024 9.531 sec 360.725 megs
1920 by 1920 30.74 sec 721.435 megs
2047 by 2047 51.656 sec 721.435 megs
Table 1. Time and memory involved in f ftw computations.
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Figure 1: Three apertures

 
Figure 2: The magnitudeof the Fourier transform of Figure 1

as given by the f ftw function with dis
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Figure 5: A Sierpinski triangle and the magnitudeofits transform

 
Figure 6: A Sierpinski carpet and the magnitudeofits transform



 

Figure 8: A chaotic attractor with forbidden symmetry
and the magnitude ofits transform
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Figure 7: A chaotic attractor with dihedral 5.

and the magnitudeofits transform
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Diffraction Patterns
Asa first application of fftw wereplicate one of the experiments in the Atlas of
Optical Transforms [3]. The input, seen in Figure 1, consists of three circular
apertures arranged horizontally, and can be found ontheleft side of plate 10 in
the Atlas of Optical Transforms. The corresponding diffraction pattern can be
found in the sameposition on the right side of plate 10. To recreate that input, we
‘use

a=:100 10080b=! 100 _100{.66 66{.255«25>4/"ta:,"0/~ir15
Bs:_700 _700{.500 500{.(a,.a,.a) ([.],()b,.b,.b

 

Here, a gives a 100 by 100 array of 0’s, b gives a circular region of 255’s
embedded in a 100 by 100 array of zeros, and B gives us the desired array
displayed in Figure 1. We then compute the magnitude of the complex-valued
Fourier transform. Next we use the dis function to make these values discrete in
orderto create an 8-bit greyscale bitmap.

t>./@,@]j
<./@,@]

20.99994«@[
dis=:{: <. (maxouts J-min)¢max-min

 

  

 

Here we demonstrate the use of this function:
xsi (1+i.20)f19r5p4
Sins: 140.
datas: (Sin x)%x

10 dis data
g9999988776654432100

Applying the dis function to the magnitudeof our transform, we write out the
bitmap using writebmps as defined in raster3.ijs [10] using a greyscale
palette, g256.

tr=:256 dis |fftw Bg256=:3#"0 1.256
{g256;tr) writebmps 'figure2.bmp'

Figure 2 almost gives us the expected diffraction pattern. It turns out that the
corners of our images look similar to what we should see as the centre and vice
versa.
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Thus, we use the following functions to re-centre our image.
hre: <,@-:@4 }. J
HR=:hr"i@: hr

The function hr rotates an array half way along its length while HR applies hr to
both axes of a matrix. Applying HR to the data shownin Figure 2 yields Figure 3,
which closely resembles the expected diffraction pattern found in the Atlas of
Optical Transforms; while this image seems distressingly black, it actually shows
slightly more contrast than the imagein theatlas. In fact, we can see an extraring.
At this point, we maximise the contrast to better understand the diffraction
pattern. This leads us to the useof the following function from [8]:

cile=:$@] $ ((/:@/:@] <.@s* (%#)),)
Here we demonstratethe use of the cile function:

10 cile data
§$988@77665544' 393922141400

Notice the difference between the outputs of the cile and dis functions applied
on the same data. The output of the cile function distributes the data into
groupsof 2 while the dis function has an abundanceof9s but only one 2. Using
this function on the output of the Fourier transform, HR 256 cile {fftw B,
provides us a detailed look at the fringes in the diffraction pattern (see Figure4).

Transformsof Sierpinski Fractals
Other visually attractive diffraction patterns are created by using Sierpinski
fractals as input. We created both the Sierpinski triangle and carpet with the
following function given in [7].

ggla: +. /"1@(C (4+. /0 (+. /)8(</-@i.Ole. *."1/-0]))"2>@>0{@(#<8(<"18])))
Figure 5 displays a Sierpinski triangle on theleft created with

st=t2 ggl (n#3)#:i.24n=.9
Its Fourier transform is located on the right side in Figure 5. Here we maximise
contrast with the cile function. The palette is black at one end, white at the other
end, and blends between red and magenta in the middle. Note that the Fourier
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transform, like the input array, displays self-similarity, a common feature of
fractals. Figure 6 displays a Sierpinski carpeton theleft created by

se=:2 ggl (n#3}#:i.3%n=.5
and shows its Fourier transform on the right, which also displays fractal-like
qualities.
To give an example of a 3-dimensional Fourier transform, we create a Menger
Spongeasfollows.

ms=!3 ggl (n#3)#:i.,a4n=.4

Wethentake the Fourier transform of the sponge and display each plane of both
the Menger Spongeandthe transform in an animation which maybe foundat[9].

Transforms of Chaotic Attractors
Wewill see that chaotic attractors and their diffraction patterns may be visually
appealing. Westart with an attractor with rotational symmetry. Such images have
diffraction patterns that also contain rotational symmetry which is either equal to
or twice thatof the original image. For example,theleft side of Figure 7 displays a
chaotic attractor with 5-fold rotational symmetry, which was created by the
methods discussed in [5]. Its transform, located on the right, has 10-fold
symmetry, arising from the centrosymmetric property of the Fourier transform
[11] combinedwith the original symmetry type carried over by the transform.
In search of quasicrystal-like chaotic attractors, we also tried taking transforms of
chaotic attractors with almost forbidden symmetry created with techniques
discussed in [1]. Figure 8 gives an example of a chaotic attractor with almost
pentagonal local symmetry andits transform, which consists of points on a square
lattice. These points are so focused that they need to be enlarged. We use the
following J function to make them morevisible.

tess=:4 4&((>./@,)3.-3)
This results in a 7-fold magnification of the lattice points on the right side of
Figure 8.
Acknowledgement: This work was supported in part by NSF grant DMS-9805507.
The chaotic attractor in Figure 7 was joint work with a co-author from [5].
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with a display of ourentire catalog ofAPL
Booksin Print. There are even some classic
publications which we have received
permission to reproduce. Subjects include
APL and Mathematics, Learning APL, and
APLforthe Professional Programmer. We
also carry a few booksofinterest from the
rest ofthe world!

You may contact us using email at rendata@aplbooks.cnchost.comand place orders at orders@aplbooks.cnchost.com. Credit card
paymentis available for international customers.

Please note our new mailing address:
Renaissance Data Systems
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Hackers’ Corner: Making Compressed GIFs
in APL+Win and Dyalog APL
by Adrian Smith, with assistancefrom Gert Glantz

(gert.glantz@tietoenator.com)

Disclaimer
Unusually for a Hackers’ Corner,this article requires you to go out and buy some
additional software to makeit all work. Howeverit does cover someinteresting
techniques which the +Win programmerneeds to recover the bits from a picture
object and save the result as a bitmap file. This is courtesy of Gert Glantz, and
came via Carl House who uses much of the HTML code published in previous
Vectors to maintain a large and complex web-site. The BMP conversion code may
be downloaded from the APL2000 website.

WhyBother?
The problem with web graphics is gradually receding as ‘modern’ formats like
-PNGreplace the old lingua franca of the Compuserve GIF, However GIFis still
by far the most commonly recognised filetype, and is very efficient in storing
simple block graphics, where the run-code compression can work well. The snag
is that the algorithm used to compress GIFs has been retrospectively claimed as
copyright by Unisys, whoare vigorous in pursuing any software development
company which dares to post GIF files on its website. The answer is to find a
software package (such as PaintShopPro) which is licensed, and to make your GIF
files with this. Unfortunately this is a very labour intensive solution if you are
automatically generating a large stack of pictures (like the climate charts on the
Causeway website) as PSP has no command-line interface.
Carl House and I had reached roughly this point in the-weeks leading up to
Orlando, when he discovered that JASC (the PSP people) also sell a package
called Image Robot [1] which is essentially a command-line, scriptable
PaintShopPro-5. Now all we haveto dois to generate our image(in +Win weuse
a ‘Picture’ object), capture the bits, generate a standard .BMPfile and Jaunch
Image Robot from the command-line. Well, it works a treat, and as far as 1 know
is both legal and decent, as well as honest.
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Stage=1: First make your BMP
Fortunately, Dyalog does this bit for us, so what follows is only necessary forAPL+Win. Dyalog readers mayskip ahead to the next subhead!

v 2+Image2hmpFile imjh;cmap_entries;bits_per_pixel;offbf;offbe;ihsiv(1J a Creates the contents of a BMP-file from an image
[2] a im=image created with "Get" method or "image" property{3] a z2=file contents
C4] al 1998 9 18 11 6 37 a Gert Glantz, Enator Sweden(57 a Please send comments and suggestions to: gert.glantz@enator,.se6] Ch iw)+pim a Image-dimensions(7) cemap_entries+0 a No of entries in colormap[8] bits_per_pixel+2y a No of bits per pixel[9] Ae(14+40) pOtenul a Initialize file header(10) offbf+o a Fileheader offset(14) offbo+14 a Infoheader offset(12)
(13] a Bmpfileheader
(a4) bloffbf+r2]+' By! a Always 'BM' in the 2 first bytes(15) ALCoffbf+2)4+tu]el2e 14+40+(cmap_entriesx4)+(ihxiw) a bfSize = file size(16) AC Coffbf+10)+14 J+F2€ A4+40+cmap_entriesxy a bfoOffBits = header sizef17]
(18) » Bmpinfoheader
(19] Aloffbc+12]+52¢ 40 a beSize = size of infoheader[20] Al(offbctu)ei4]er2e iw a beWidth = bitmap widthC24) AL(offbcts)+tulel2e ih a beHeight = bitmap hetghtC22] AlCoffbet+12)+12)+520 4 a bePlanes = always 1[23] Al (offbe+14 +12) +520 bits_per_pixel a beBitCountC24} AC(offbo+24 +h J+r20 0 a xPels/M[25] Al(offbc+28)+r4]+I20 0 a xPels/H
(26) Al (offbce+32)+12]+S2C cmap_entries a BeClrUsed(27] z+h
[28](293 » Bmpcolormap
[30] a zz, (cmap_entriesx4)p7?7 a Not used(a2)
(321 a Data
[33] zZez,ImagezBmp im a Convert image to bitmap and appendv

This explains itself most adequately from the comments; however it does showone very useful idea - including your email address in the function header. As Isaid in the disclaimer, I picked up this code in Orlando (actually at the airport onthe way home) and started digging into it to prepare this article; obviously Ineeded to seek the author's permission, so I simply pasted the address from theabove commentline and fired off a mail. The answer was back in less than 2hours. On the principle that APLis inevitably open-source, I would suggest thatthe implementors consider adding timestamping (visible timestamping), author'snameand email contact as leading commentoptions on saving any function.
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Next

fa)
[2]

Cal
C2]

p are a coupleoflittle utilities for getting integers packaged up as bytes:

y z*S2c n;0I0
a char+S2C int -~ Convert SHORT integers to character pairs
DrO+o o 2+[lAVL, oat 040 256 2567,n]

v c+I2€ n;Dio
a chareI2¢ int -- Convert integers to character
Hro+0 o c+fAV(, $8256 256 256 2567,n]

v
This neatly avoids problems with Odr which fails on booleans. Now all we need
is to convert the actualbits to make the bodyofthefile:

(al
t2]
Ca]
ca]
Cs]
Cel
C7]
Ce]
Cs]
C10]
f11]
[12]
(13)
[14)
(15)
[16]
C17]
fia}
[19]
[20]
f21]
[22]
C23]
C24]
C25]

v z«Image2Bmp im;maxb;bik;s;res
a Creates 24-bit bitmap from 32-bit image
a im=image created with "Get* method or “image“ property
a z=bitmap
a] 1998 10 41 19 38 18 a Gert Glantz, Enator Sweden
a Please send comments and suggestions to: gert.glantz@enator.se
ze'! 6 sepim
ime ,eim a Bitmaps are stored “bot to top”

a Convert 82-bit integer to 24-bit (=3 chars)
A Stored in BGR order in stead of RGB
maxb+10000 a Block size to avoid WS FULL
while O<pim

Dblke(pim) tmaxb
zez,,$82 Cdr ~a4(21(BIk,32)e11 Ode Biktim
imeblkyin

rendwhile

ze((1ts), 3x14) pz
a Row length must be a even multiple of 4
rif Otrese4¥|t+pz

zez,((1tpz),.5-rces)pDav(256]
rendif
Ze,Z ne Return bitmap as vector

v

Nowtotry it out ... we need a form with a picture on it so the RawGui code from
RainPro looks a goodplaceto start hacking.
This needs quite a large workspace to run in -

I

settled on 12M as the minimum
workingsize required to snap and converta typical chart.
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v bits+RawGut PG; bb;SCL;ppt
C1] a Sample function to show a Rain chart on a picture
[2] a Hardcode bounding box (x y x y) at standard setting
(3) aA Get this from PG in a real application}!C4] bb+0 0 432 324
ts] a Initialise resource tables if not already presentC6] tif O=One 'psabrush' © psabrush+0 2p0 © psafont+0 2p6 0 :end
[7] a Set the extent to match your desired viewing size.Ce) Owself+ttgt' OWI 'Create' 'Form'('where' 2 2)('extent' (1.6*324 432416 8))C9] Owselfe'ltgt.pic' QWI 'New' 'Picture'('where’ (0 0, 1.6x324 432416 8))(10) OWI ‘scale’ 5
{411 «a Wipe the slate
(12) Qwi ‘Draw! ('Brush' 1 (255 285 255)) (‘Clear')(13] a Save scaling command <SCI> (rc hw) ...C19] SCLe+c(c'Scale'),bbC4 1],1 “1*-462 2pbb '(15] « Calculate Pixels per Point to get fonts sized rightC16] ppt+.54.x((OWE 'scale’)(i+4 3])4!-42 2pbb
£17] a Run our PostScript interpreter with these Parameters ...(16] ® Use a final 0 here for 16 or 256 colour systems
C19] SCL ps_exec PG 'tgt.pic' ppt psscmap 1
[20] a Grab the bits to we can save them to file
{21] bits+OWI ‘imaget
(22] a Clear resource tables (optional)
(233 psFree

v
To exerciseit ...

Population
psView PG a to see itqq+RawGul PG

bmp+Image2BmpFile qq
'qwe.bmp' Oncreate “1
bmp Onappend “1
Onuntie “1

Double-click the file in Explorer, and sure enoughit loads up in WindowsPaint,so we can sign off stage-1. Now to reducethe byte countfrom

a

little over 1M tosomething reasonable.

Stage-2: Write your Script
Writing the script is almost a no-brainer here: we need to cut the image downto256 colours and save it as the simplest available GIF format (no transparencyinformation is required). Save the script, get a DOS promptin the directory whereyou putthat bitmap and run:

C:\ToDO>C:\util\irobot\IRobot c:\data\artwork\gif256.jsc /r ».bmp
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®9Jase Image Robot - C:\Data\Antwork\gil256.isc [iT]
 

Curent Sciipt s   Add Borders Change to 256 colon OB? eletePeeinto erierreesei 2222 |
just Highlight/Midtone/Shadow “=... SS

1 [Adjust Hue/Saturation/Lum. ‘ MoveUp!
‘Adust Red/Green/Blue _Moret

|

Apply a New PaletteApply Fully Optimized Palette

"Selected Command Parameters:
File Type: oyGIF... CompuServe. ;File Sub-Type:Version 87a: Interlaced
Output Folder...‘Outpus to same directory as the.

        
  
 

 

Theresulting reduction in byte-countis pretty spectacular:

C:\PODO>dir qwe.x

Volume in drive C is SYSTEM
Volume Serial Number is 07CF-OA15
Directory of C:\TODO
QWE BMP 4,067,142 07/01/00 23:20 qgwe.bmp
QWE GIF 9,415 08/01/00 0:05 qwe.gif

2 file(s) 41,076,557 bytes
0 dir(s) 1,120,272,364 bytes free

Stage-3: Roll it out...
Say we havea selection of timeseries to be generated as charts and saved down to
the website in compressed GIF format. Probably we would dump the bitmap
imagesinto a working directory (such as c:\todo) andset the output folder in the
script to a suitable target. We can give ImageRobota specific list of files to work
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on, but the easy optionis to start with a clear directory and simply convert the lot
with a wildcard filespec as above. So in both Dyalog and APL+Win wehave:

Qemd '¢:\util\irobot\IRobot c:\data\artwork\gif2s6.jse /r eos\todo\»,.bmp'

The only difference being that in +Win we see the DOS box pop up, unless weinsert a left argumentof 2 to run the commandin the background. Dyalog waits
for the command to complete; this is not possible in +Win which continuesprocessing immediately. Probably we would add a logfile parameterto the batchcommand andcheck for the existence ofthefile as a secure way of knowingthat
the job had run OK:

2 Oemd 'C:\util\irobot\IRobot c:\data\artwork\gif256.jsc /r e:\todo\+. bmp
fl gif2s6.log'

Just for fun, here is the chart I have been using
as my example, with a little spherical
distortion applied for good measure...

——ae  
Cs\fODO>type gif256.log
Reading qwe.bmp
Executing Script Commands...
Executing Script Line 1 of 3
Executing Script Line 2 of 3Executing Script Line 3 of 3
Script Complete
Saving .\qwe.gif
Output file exists. Overwriting.
Batch processing complete,
1 File(s) successfully converted.

As I said in the introduction, it works a treat! Probably the best $89 you will everspend. From now on, the RainPro climate demosare definitely going on the website as compressed 16-colour GIFs for the benefit of all those poor souls whostillrun Netscape-3.

Reference
[1] Jasc nage Robot1.2 can be purchased direct from www.jasc.com for $89, orwith manuals and CD for around $135 including shipping to Europe. Thiscompares well with the benchmark UKprice of £138, so web purchaseisrecommended!
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PROPERCapitals
From: Adam Kertesz Nov 1999

Hereis a little utility which capitalizes the first letter in a text string and any other
letters in text that follow any character other than

a

letter.

vy ReA PROPER B;ALLC;BOOL ; FIRST; IND;K;LC;N;P,UC;X:0I0
(1) a Adam Kertesz, 03/20/1998+05/21/1999
f2] 8 To change text into “Proper” format
C3] 8 B is a character vector to change
C4] oa A is a two part exception list, both vector of vectors
ts] oa If not exists: empty
Cel A If exists: [1] remain as ts , e.g. APL+APL, WIWG+WfWG
[7] a (21 should be all lowercase, e.g. AND+and
8] Qro+0
Es] :IF 27QNC 'At o A+2pct!
[10] s ENDIF
[11] (A N)+24A © B+ B
(12) UO+DAVE (OAV tA’) +126] o EC+QAV((O4¥r1a')+126] © ALLC+UC IC
[13] BOOL+BeALEC © FIRST+i o Re'!
C14] 2WHIEE 0<pB
f15) Ye+/a\BOOL=BOOL(0] © K«X+B 0 BeX+B
(16) :IF BOOL[O]C17] :ANDIF ~(cK)eA
(1a) IND*ALLC1K © Pe((cK)eN)sFIRST © K[oj+UC([26{IND[O]] ©

KLB+ipXJ+£C( 26} P+IND]
(13) : ENDIF
{20] ReR,K o FIRST+FIRST>ROOL([0] © BOOL+X+BOOL
E21] :ENDWHILE

PROPER ‘this is a TITLE'
This Is A Title

PROPER '76budGet'
T6Budget

PROPER ‘ATHENS, georgia’
Athens, Georgia

EIsfi«''
LIST2+'THIS' 'IS' 'A‘
(LIST1 LIST2) PROPER ‘THIS IS A TITLE‘

This is a Title

EIST1i+'APL! "COBOLt
EIST2+'ARE' 'AND'
(LIST1 LIST2) PROPER ‘APL AND COBOL ARE LANGUAGES.*

APL and COBOL are Languages.
(LISP1 LIST2) PROPER 'ARE APL AND COBOL LANGUAGES?"

Are APL and COBOL Languages?
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At Play With J: We'll Cross that Bridge
when we Cometo it

by Eugene McDonnell
Bjorn Helgason,from Iceland, submitted this problem to the Internet J Forum:
Four people, A, B, C, and D, come to a bridge at night, with only a flashlighttoguide them. The time each one takes to cross the bridge is: A in 1 minute, B in 2minutes, C in 5 minutes, and D in 10 minutes. The bridge will only support two of
them at a time, and the timeto cross is, of course, that of the slower walker. Theflashight must be carried on any crossing. They want to get across the bridge asquickly as possible. Since they have a palmtop computer with J installed, theywrite a program that tells them what the minimum timeis, and in what orderthey should go forth and back over the bridge. Your problem is to write anequivalent program. To help you get started, the program found that theminimum time is seventeen minutes.
Thefirst response to Bjorn’s problem said that there was no needfor a program tobe written, because it could be solved in one’s head; and complained,
furthermore, that seventeen minutes was impossible; it was demonstrable that theminimum time was nineteen minutes: the fastest one, A, going across first with Band theflashlight, leaving B on theotherside, coming back with the flashlight tog9 across with C, then coming back with the flashlight again to go across with D:two plusoneplusfive plus one plus ten, making nineteen, and that the order wasunimportant so long as A was the constant companion.It couldn’t be done morequickly, since the fastest man was always the one to go back. However, Helgasonkept insisting that seventeen was the minimum, and offered to send a privatemessage to the complainer giving such a solution.
After a fair amount of back and forth between Helgason and the disbeliever, theissue was resolved when Kirk Iverson finally submitted a solution from Torontowhich gave the seventeen-minute solution for the problem. He admitted that hewasn’t sure whether the program would give the minimum answer for allpossible combinations of number of people per crossing and times for each tocross, but it would handle many cases. [Yes, Kirk is related to Ken; he’s anephew.] The disbeliever was converted, of course, and made a handsomeapology.
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See whether you canarrive at a solution, either to this specific problem,or to the
more general one solved by Kirk. When you're satisfied that you either can solve
the problem, or have thrown up your handsin frustration,or else are just too lazy
to give it any more thought, you can go on to read Kirk Iverson's solution. From
here on,it is his text, slightly amended, with additional comments by me shown
in square brackets.
First, the “compiled” code, in case anyone wants to run this without seeing what
it does:

NB. ---- copy into ijs window and execute -------------nerrnn-
",(moun define)-. IF
bridges: («<. /@(>@(28{))({.@], (16{@1,4.><OL), (26{@]-. 4. ><@L), 98}
67, <@L)])*2 (eae (>e(1a{)) EC CCC C>e(. Of-. 1) s2e{e elo}. aC(l-.-.
J)/))@(>@(08L) (CL. #@ 7) {. J)" 2Gt 1. OC 72 ~)G (> 0 (181) )) (Lb {- (> @(
2a{)@]<h(<./)>O{: OL) +. HG (> GL: OL) = #0 (>0(16{) GI) I) (1.61, (18 (6]-
6G. ><@L), (26(@],6.><@L),36}.87,<@L) 1) 4: (#O#e(>8(16{) ) 2 8. (CL
spest") 2. CC4/8: (>. /@>)s J) 8 (36}.9708,

[I speculate that Kirk first wrote a series of verbs to accomplish the objective, then
obtained this unreadable mess by applying the fix adverb (f.) to the main verb.
Doing this replaced all the subordinate verbs by their definitions, yielding the
aforesaid mess. He probably then obtained the character string corresponding to
the fixed function, using the 5!: 5 form ofthe foreign conjunction, and displayed
this in a field 62 characters wide, giving the six lines shown above, and copied
them.Theline following thefirst NB. line contains three items that are defined in
a script, loaded when a J session starts: the variable noun has the value 0; the
adverb define has the value : 0 (explicit definition script form) and the variable
LF is the linefeed character, defined as o{a. .The (noun define) in thefirst
line after the commentline (beginning with NB.) permits entry of multiple lines
of text. Kirk pasted in the six lines, then typed a right parenthesis on the next line,
and hit enter, thus causing entry to terminate, and the (noun define) was
replaced by the six lines shown. The -. LF removed the linefeeds from this text,
and the ". executedthe line, causing a verb named br idge to be defined.
I copied the bridge verb, and pasted it into a J session, and it worked as
advertised.]
The left argument to bridge is the maximum numberof people who can walk on
the bridge at the sametime; the right argumentis a list of the length of time each
person needsto cross.

127  



 

VECTOR Vol.16 No.3
 

The result is a boxedlist of total elapsed time, followed by all moves:
2 bridge 1 24

potent tonne
(7]4 21435 4]
toten-titinnt

The result signifies 7 minutestotal time; 1 and 2 cross; 1 returns; 4 and 1 cross.
[This is your last chanceto try figuring out how to solve our problem, because the
solution Kirk obtained is now going to be shown.]

NB,
NB.

NB.
NBL
NB,
NB.
NB.
NB,

NB,
NB.
NE,
RB,
NB,
NB.
NB.
NB,
NB.
NB.
NB,
NB.
NB,

NB.
NB,
NB,
NB.

NE.

 

Crossing the bridge.
RulesMove all people from one side of bridge to other.Each person has an individual time it takes to cross,

At most MAXLOAD number of people on bridgeTorch must always be with a group on the bridge.Speed of a group is the speed of the slowest member.
Strategy

Overall strategy is to pick a good group to go over, andthen have the fastest person to return with the torch. Wash,rinse, repeat. JI call the guy to return the torch the ‘runner’.
We attempt to move the slowest people together as a group,rather than split them up to slow down all groups. We movethe slowest ones over whenever there is a suitable runnerto return, i.e., none of this slow group will have to return.
If there is no good runner, we select the fastest to go overand act as runners. We only include enough runners which arenecessary to bring in the rest of the people.

Notes
Iteration is done by repeatedly applying a function to
the full set of data until it results in everyone moved
Data is maxload;unmoved;moved;movet;move1;move2;...

Verbs to access pieces from the data

maxload=: >@(0&{) NB. maximum number of people on the bridgeunmoved=: >@(14{) NB. people not yet movedmoved=:  >@(24{) NB. people already noved
movess=

 

36}. NB. record of all moves
More=: »@#@unmoved NB. are there more to move?
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NB. move/unmove move people across bridge
NB. x, is list of people to move; y. is data
moves: {.@} ,(14{@] less each <@f{),(26{@] > each <@f), 34}.0] , <@Lunmoves: {.@]} ,(14{@] . each <@[},(26{@] less each <@{), 34}.8] , <@l

NB. Strict «less» Similar to -. but removes from x only the number
NB. of matching items found in y. All items in y are expected to be
NB, found in x, and the items in the result are in the same order as
NB. they appear in x. Universe is ~.x, and is catenated in front of
NB. y, therefore count (#/.~) of each returns the counts of the
NB. respective items, The difference (incremented to compensate for
NE, the catenation of the universe onto y) is used to copy items from
NB. the universe,

less=: universe #~ [ >:@-&count universe , ]
universes: ~.@{
counts: #/.-

 

NB, Pick the group to go across. Runners are the fast group to
NB, shuttle the rest over; waddlers are the slower group put together
NB, to capitalize on the slowest of the bunch.
groups=: sort@unmoved (runners ; waddlers) ]

runners#: [ maxtake~ required <, maxload@]
required=: 1: >:@>. #@[ <:@>,@% <: @maxload@)

waddlers=: maxload@) maxtake |.@[
pickslows: nogoodrunner +. lastgroup ‘NB. O-runners; i-waddlers

nogoodrunner=: moved@] <:&fastest slower
lastgroups: #@slower = #@unmoved@]

 

NB, fastest/slowest in a group
fastest»: <./
slowest=: >./
slower=: >@{:@f
maxtake=: ({ <. #@]) {. ] NB, take, but don't overtake
pick=: groups (pickslow >@{ [) ]
NB, forward - pick group to go and move themNB. return - pick fastest runner and move back, if more to move
forward=: pick move J
returns: (fastest@moved unmove })*:more

NB. iterate repeats the forward/return action until there are no more.
iterate=: return@forward*’: more*: —

NB. assemble the argument into the data structure: inverseNB, computes total trip time from moves, and returns that alongNB. with the moves.assembles: ({. ¢ }. ¢ ''*.) +. ((+/@:(slowest@>) : J)@moves)
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RB, wmaxload play speedsbridges: (iterateé.assemble)o,

[And now for our problem:]
2 bridge 1 2 5 10

Posten oti te ee bate nnt
{17]4 24af10 sf2i2 1}
toaten bode e--F-d---F

The total time is 2+1+10+2+2, or 17, as was required. An alternative would have 2
return thefirst time, and 1 the second time, and this also is minimum.
Kirk’s J implementation consists of two dozen or so verbs,all in tacit form, so this
is a functional programmingsolution. The iterate verb continues until there is nomoreto be done, using powerto the limit, denoted by infinity (*: _).
Asthis article goes to press,it is recognized that Kirk's solution is not guaranteed
to give the minimum result for all cases; for example,it fails for 1 10 11 12; butitwas thefirst solution that gave the minimum result for the given case 1 25 10.

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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Setting up a www-server with Dyalog APL,
IIS, ISAP and NT

Janne Maenpdd (janne.maenpaa@stonesoft.comt)

Introduction: The Basics of an APL Web Server
This article concentrates on building a dynamic www server on Microsoft's
Internet Information Server and Dyalog APL. Thelatter takes care of all dynamic
elements, and a third party program ISAP by Lingo Allegro handles the
communication between the two.
A dynamic APL webserver can be created with only APL, or in combination with
third party programs. A solution usingIIS is, in my opinion, more flexible and
ready-for-use than the web server included with the Dyadic interpreter. User
privileges, user logs, encryption and integration with the operating system are
taken care of. IIS also allows several sites on one machine, even several IP
numbers. One great thing abouta Jess exotic serveris that it can be maintained by
everyday webmasters. No APL needed!
In an IIS+ISAP+APL solution Dyalog APL receives data aboutall user’s HTML
operationslinked to ISAP.DLL (post, get, button, URL) via a shared variable. APL
pushes user-ready HTML pages back to ISAP+[IS—user via the samevariable.
HTMLpages coming from APL can either be static or dynamic. Server can also
contain static pages and elements that do not need APL interaction. Usually these
are help pages, picturesetc.

The Case of Foreign Trade Statistics
The Finnish foreign tradestatistical database Ultika has been around since the
beginning of the decade. The programs are provided by TietoEnator, data is
produced by Finnish Customs. The database contains more than 2.5 billion
numbers, and thus is one of the biggest public statistical databases in Europe.
Before the introduction of a web interface Ultika was accessed using 3270
terminals. The databaseis still on a VM/CMS mainframe under IBM APL2 and
ADI. The web interface is on an NT machine, interacting with VM using TCP/IP
inside TietoEnator networks. Www-Ultika was launched on December 1998; static
(Finnish) pages can be experienced at http://Ultika.Tieto.net/.
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The Basics of Dynamic HTML
HTML utilises a few basic tools from the graphical user interface: text fields,
checkboxes, radio buttons, pull-down menus and buttons. In Ultika buttons have
been replaced with picture mapsthat are used like buttons. The basic GUI tools
turn into variables on an HTML page, and get values according to user
interaction. An HTMLpageis defined to be a form with an appropriate tag that
also includes data about whatis to be done whenexiting the form. Exit from the
form can happen in three ways:
byclicking a link (links do not need forms to work)

by clicking a picture map (like Ultika buttons) or
« bypressing a button

Upon exiting, the browser sends the server, among other things, the form
variables along with their values. The server replies with headers and the
resulting HTMLpage.

Dynamic IIS-ISAP-APL Server
A www serverreceives headers and data about useractions from the browsér. Inthis case HS delivers the data to Dyalog APL via Lingo’s ISAP. The APL server
action is based on namespaces. An HTML form tagorlink contains the name of
the server namespace as the value of a variable called WS, to be used when
exiting the page. These server namespaces contain an APL vector _COM,
including the namespace functions to be executed.
An example ofa link from an HTMLpage(notform) to APL:
<a href="ISAP.DLL?WS=EXECUTE&OPERATIONS=IOTA10"> 1 to 10 </a>
The text “1 to 10”is a link on the HTMLpage, and byclicking it the data on href
are transferred to IIS server by the browser.IIS transfers the data to ISAP.DLL,
and ISAP pushesit to the shared variable _IN in the EXECUTE namespace. _IN isa two-dimensional nested matrix. The first column contains the names of the
variables (WS and OPERATION in this case) and the second corresponding
values (EXECUTEand 10), all as text. A form maycontain several variables with
the same name.
In the EXECUTE namespacethe answeris formulated to an HTML text vector andsent to the browser, The developer does not need to worry about user control or
take care of simultaneous users, ISAP does that. ISAP creates a copy of the
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namespaceused, and after the transaction deletes the copy. In this #.CLI0 (#.CLI1
etc.) namespace the user is treated as the only person ever to have used the
service, so it is very difficult for the developer to get confused with user channels.

An Example of Server Services
All data transferred from IIS to APLare in the picture. ISAPcreates several global
variables to the namespace used. These variables can be used when creating an
HTML-answerto the user.

3          
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Numberone contains http headers sent by www browser. APL variable contains
information about file formats understood by the browser, language, connection
type etc. Numbertwois the _IN containing all HTML variables with values, three
is _COM variable on top, the name of the first function to be started. Under
_COMarevarious variables: user IP, info about encryption, server gate number,
servervirtual directory and server actual directory.
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Practical Work in Practice
Setting up an Ultika-type web server is cheap, easy and fun.IIS is free and the
ISAP demoversion equals the price. When installed, ISAP sets up its demosite
(the workspace, run time engine, HTML pages, ISAP programs) underIIS as one
of its websites. The developer can rather easily build his site on this basis. It is
very advisable to use the tools in the root of the ISERV demo workspace. The
workspaceis a replica of Lingo’s website.
Our equipmentis:

e NT server (workstation for 10 or less simultaneous users)
(www.microsoft.com)

¢ Dyalog APL (run time is enoughfor web site) + workspace
(www.dyadic.com)

* Microsoft Internet Information Server 3 or newer(preferably IIS4)
(www.microsoft.com > NT server option pack, can also be installed on an NT
workstation)

« Lingo Allegro ISAP 3 or newer(preferably ISAP 4 or 5)
(www.lingo.com)

A good help designing the pages is Microsoft FrontPage, a WYSIWYG HTML-
editor integratedto IIS.

Learning the Hard Way, Hints and Tips for the Developer
Hereare a few tips learned the hard way. Learning them has made mylife easier,
so I am sharing them with the APL community... Solutions described here are
rather obvious, but realising them might take time andeffort. At least for me they
did.

© Dynamical bases. The dynamic elements of all HTML-pages should be
marked in the base-HTMLclearly. In Ultika all dynamic parts are marked with
a modified HTML commenttag:<I--**-->, one in the beginning of the dynamic
part and onein the end. Betweenthe twois the default value of the dynamic
element. In the worst case scenario the tags go through APL unmodified, but
that does not hurt the browser andthe user gets some values. In the web server
project the HTMLpagescan be separated to a sub-project and taken care of by
a web designer. When basic HTMLpagesare read to the APL server
workspace, the non-dynamic elements can be separated to specific variables,
like in the elements of nested APL arrays.
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* Modularity. Ultika has dozens of similar pages with onlya little variation. To
avoid maintainingall these individual pages, a modular system was
introduced. Modular elements or modules are put to a few HTMLbases
according to user needs. These modules are selections of years, months,
countries, product codes etc. Actually each Ultika module correspondsto a
mainframe 3270-selection of the old Ultika interface.

* Userrecognition. There are two waysofcreating a www-session with state
thatis able to recognise the user every time she/he interacts with the server:
using a cookie or a ticket hidden in the HTML page. Because some users can or
will not accept cookies, Ultika uses a ticket. A Ticketis a simple, unique string
of numberscreated with the user id and the secondspassedsince I wasborn.
This ticket is put to every HTMLpagein a hiddenvariable ticket, for example:
<input typeshidden name="TICKET”value="67678867">
In the Ultika server workspace every user who is logged on has his own
namespace containing user information. This info is aboutthestatistic data the
useris browsing etc. Every ticketis also in a nested matrix containing the
ticket, the nameof the corresponding namespaceand the absolute secondsthe
ticket was last used. Whenever ticket gets to be older than 30 minutes, the
user ticket and namespaceare deleted.If IS passes an HTML-page to APL
with a TICKET-variable not on thelist, the user receives a notification about
the session being not valid any more. Compared to a cookie, a ticket does
nothing in user’s machine, so the paranoid people can relax about Internet
safety.

Happy Developer
In my opinionthe IIS-ISAP-APLsolution is very effective. Getting started is easier
using a pure-APL solution, with IS and ISAP the developer has to study the logic
of two extra programs. Whenthebasicsare clearly in mind, the actual web server
programmingis fast and effective. IIS-ISAP co-operation is considerably fast and
stable, and when IIS crashes it normally does not crash the NT server. ISAP
includes lots of programs that a pure-APLer would need to write anyway, not to
mentionthe service level of IIS. Both wayshavetheir pros and cons, and like in all
life, there is more than just one way of doingthings right.
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Sending MIDI Messagesto a
Sound-Card with J

by Martin Neitzel (neitzel@gaertner.de)
Today’s PCsare usually equipped with a sound-card which is MIDI-capable, that
is, it will understand the protocol defined by the Musical Instrument DataInterchange standard. Here is some simple codeto interface to a MIDI deviceusingJ.

The MIDI Utility Definitions
The Microsoft Windows system already contains all the basic routines to dealwith MIDI devices. There are actually two sets of routines. The high-level“multimedia player” routines allow you to run prepared MIDIfiles. MIDIfilestypically have several voices and contain timing information. The other set of
routines, and these will be our topic, are the low-level routines. They allow us tosend tiny protocol units directly to the sound-card which is just fine in aninterpreter’s interactive environment:

<midi.ijs required files>=
require ‘dll format’
coclass 'midi'
NB, The winapi declarations have moved around a bit historically,NB. and its not always possible just to say ‘require winapi’. So:winapi_path =, monad defineselect. ({.~ i.8'/1) gtraurtcase, 'H.On'sth.o2zt do. ‘system/examples/winapi/winapi'case. do, 'system/packages/winapi/winapi'end.
)
‘2" load winapi_path''
«emidi.ijs dll calls>~

nidiOutGetNumDevs =: 'midiOutGetNumDevs’ win32apiNB. Two are buggy in the J system distribution:mididutGetDevCapsA =: ‘winmm mididutGetDevCapsA i i xc i'acdmidiOutoOpen ~: ‘winmm midiOutOpen i «i i i i itedmidiOutShortMsg =: ‘midiOutShortMsg' win32apimidiOutReset =: 'mididutReset' win32apiwidiOutClose »: ‘'midiOutClose' win3zapi
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Two of the DLL calls are incorrectly declared in the supplied API specs for
win32api, so we have to doit ourselves.
Alas, to find these routines and their documentation, you still have to acquire
some Microsoft products: A “Microsoft Developer's Network” CD-ROM is
essential for the documentation - butstill not enough.In addition, you'll need the
C headerfiles to find all the actual values of the symbolic constants mentioned in
the documentation.
Almostall of the functionality of a MIDI device can be controlled by “MIDI short
messages”. They consist of a command byte followed by up to three parameters.
Our workhorse for the experiments will therefore be midiQutShortMsg,
disguised by a simple J utility sm which takes care of the message encoding and
the currently opened MIDIdevice.
The “General MIDI” standard assigns various piano, string, or wind instruments
to numbersranging from 0 to 127, and sometimes the whole 8-bit-byte range is
supported by a MIDI device. Note numbers are simply a chromatic numbering,
using 60 for the middle C, 61 for middle sharp C, and so on. Loudness(or, more
accurately, “velocity”) uses 127 as medium loud and 255 as “fortissimo”. (Mindyou:effective loudness depends on your volumesettings. Check them in case you
hear nothing during your experiments.) .
In the sm definition below, ". @('moh'"_) will cause a deferred evaluation of the
variable moh, the current Midi Output Handle as returned from the last
midiOutOpen. The sub-clause 256&#, @!. is a neat way to put the up twothree
Short Message codes into the proper byte order and merge them into the int
required by the Windows API.

<midi.ijs short message routines>=
sm=: midiQutShortMsg @ (“.@('moh'"_) ; 2564#.@}.)

 

 

chprg =r sm @ (1928,) NB. cmdi92 instr-nr(y.)noteon =: sm @ (({1}})& 144 0 125) " 0 NB. cmdis4y note(y.) loudnessnoteaff #: sm @ ((1})& 128 0 125) " 0 NB. cmdi2e8 note{y.) loudness
To play a note, you have to send a “note on” message, wait a bit, and then send a
“note off” message. With a piano sound, one might think a “note on” message
would suffice, since the note will decay naturally. However, until you finally emit
the “note off” message, precious resources mightstill be tied up in your sound-
card. Also, switching to an “organ” type sound will make the purpose of “note
off” messagesdrastically clear.
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Toeasethe three steps of on/wait/off for each note, the dp verb will play a note
with a given duration. It uses the 6!: 3 delay foreign with sub-secondresolution.
Unit timehere is a tenth of a second, and the default durationis set at 2 tenths. Of
course nobody is prevented from using a duration of 0.1, resulting in a milli-
second note ~ very quick!
Exercise here: make a prediction just from looking at the definition what dp
would do with non-scalar or boxed arguments.

<midi.ijs play verb>=
dp =: verb define "6 0

2dp y.

noteon y. =. >y.
6':3 x. * OL
empty noteoff y.

Initializing the MIDI Device
The above providesa lot of definitions. As the last step of midi.ijs, we will open
one of the devices using the low-level routines. This way, users can directly
proceed with using dp and have somefun.
Before we present the code going into the midi.ijs script, we start with a simpler
session trace showing whatis involved with opening the device, step by step. We
switch a bit back and forth between session logs and midi.ijs code, so watch the
headers.
First, we have to open the proper MIDI device and to obtain a handle for it.
midiOutGetNumDevs will return the total numberof devices in the system able
to receive MIDI messages. Even though my laptop used for these experiments has
only one physical sound-card,I'll get 3 MIDI devices reported:

* the MIDI-controlled sound generatorof the sound-card
* the external MIDIportof the sound-card (disguised as a gameport), possibly

leading to one or more connected MIDIsynthesizers, drum machines, and
similar gizmos

* asoftware-emulated MIDI synthesizer accepting MIDI messages and
generating WAVdata for any cheap-o sound-card based on high quality
instrument samples
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Another MIDI output “device” often seen is the “MIDI Mapper” of the Windows
system. This is a pure software driver used to compensate for some lack of
standardization from the early MIDI days: the code numbers for instruments have
not always been fixed, and the “MIDI mapper” allows you to re-assign
instrument numberson-the-fly, before the messagesfinally reach the true device.
The numberingof the devices is not fixed. It can change from reboot to reboot on a
machine. In order not to end up with speaking to an orphaned gameport, you'll
havetolist the namesof the reported devices and choose the proper one.
midiOutGetDevCapsa returnsa rich structure. We use a bit of magic hackery
here just to extract the name of a device. Another article describes how the
complete story can be uncovered.

emidi.ijs dll calls>+=
NB. A wrapper to return the device name given a device number:

midiOutGetDevName =: monad define "0
caps=. midiQutGetDevCapsA y. ; (100#' ') ; 100
NB. The following relies on some "magic knowledge”
NB, about the layout of the “capabilities" C structure:
name=. ({.~ i.&(0{a.)}) (841.32) { > 2{caps

<session trace>=

] ndev =, > midigutGetNumpdevs ''
a

(5 midiOutGetDevName)*o 4. ndevtotes nec c een eee eeneee +
{O/ESS MPU-uo1 t
tete- ner--+
{1 ESFM-Synthese (220) |
toton nn nn nce eee nee eee +
f2|YAMAHA SGMP Driver |
teter crn c ewe e eee e eee ee +

 

The “MPU-401” device refers to the external game/midi port of the system,
whereas “ESFM-Synthese” refers to the on-board FM MIDIchipset of the sound-
card, The odds are good you'll find something similar in your system, too. The
Yamaha SGMPDriveris the software-emulated “sound-card”. Let’s use the built-
in hardware synth,ie. the device number 1 from thelist above. (The MPU driver
wouldbeuseless unless there’s a synthesizer hooked upto the external port.)
Thefirst argument to midioutOpen, (,9), is a bit tricky. The parameter type is
xi, for “a pointer to the space receiving the handle of the opened device”.
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Fortunately, there is no need to involve complicated mema/r/w/f calls to get the
memory. Weare not dealing with a structure which will be referenced again later
on. Instead a simple temporary array will do the job, therefore the ravel comma.
But a (,0) or (,41) would not be adequate, because that gives only a list for one
Q) boolean. Wereally need an integer like 9 (or 54321 or 2 or _42) here to create
the space capable to holdthe(integer-like) handle.
The second argumentin thelist is 1, the device number of our ESFM-Synthesizer.
Just accept the three remaining zeroes as constants for the moment.

<session trace>+=
}c =, midiOutOpen (,9) ; 1:0; 03 0
eeeerees
fol_ziougzsz00u [1] Ofo}o4
Pedenennenn pati titi d

woh =: O0{4 pick r

  

chprg 0 NB. acoustic grand piano
tatee--------- te--+
101.2104923004}192/
tatenccne nee ~~t

dp 60 NB, play a single note (middle C)
NB. Bing!

In our script, we are doing just the same. The only difference is that we will pop
up a selection dialog andtake it from there.

«pidi,ijs initialization code>=

ndev =, > midiOutGetNumDevs ''
devlist=, midiOutGetDevName each i. ndev
mo_deviidx=: 1 pick («<:ndev) wdselect ‘Select the MIDI device' ; <devlist

NB. parameters are:
NB. sxdevice_handle (will be set) ; device_index;
NB. callback.function; instance; flags (int!)
] cr =: midiOutopen (,9) ; mo-dev-idx ; 0 ; 0; $-9
J moh =: 01 pick r
chprg 0 NB. acoustic grand piano
NB. Announce that we are up & running:
2228 dp 54 51 51 4a NB. yaddadda-dah!

The final section of the code makes the high-level functions visible to general
applications by planting referents into the z locale. Utilities requiring MIDI
knowledge remain confined to the midi class.
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«<midi.ijs exports>=

NB. export major tools:export =: monad define

 

dpiz— =: dp_midi_
chprg-z_ hprg_midi_
midiresetiz. idiOutReset_midi_ bind moh
midiclose.z— =:midiOutClose_midi_ bind moh
empty '!

)export '!
This simple set of routines hides all the details of the MIDI system.In particular,
the output handle moh becomes completely invisible. Users of the midi class only
have to remembera final call to midiclose.
This closes our midi. ijs script.

From MIDI Technology to Simple Music Theory
This, finally, is the fruit of our labour: a short sample session using just the high-
level definitions and concentrating on the notes from a musician’s perspective.It
does look impressivehereasit is written: while you can read the J input sentences
here, the outputis “only” audible. So run the code!

«session trace>t=
require ‘contrib/windows/packages/music/midi'

maj =! 047
min =: 043710 10 20 dp 66 68 69 teach maj;min;maj NB, box notes for chords
NB. Elvis was here:
Ca: 60
riff =. 0 12 107
blues =. 0000 5500 7507
(dp- # $ 6 3%_) C 4+ 0 ,+,+, blues +/ 2 # riff

NB, Use midireset whenever you have to reset the device,NB. for example if you experience “hanging notes".NB. Also, a call is well advised before closing the device:midireset'!
 +++ +

fol210492300u$
tetecen ner n ene +

NB, When you are done with everything:
midicloset!teten-nn-n---- +

[Ot_21049230044
Betececc eone+
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Where To Get This Code
This text is available in a variety of forms. The true source ofit is a single file
written for a simple literate programming tool. This file has been postprocessed
into various forms. You are probably looking at oneof the following right now:
You might hold it in your hands as a printed Vector article, containing both
descriptive text and the J code.
You might be browsing though the hypertext version with full blown cross-
references, served at http:/ /juggle.gaertner.de/bnp/midi-html.
Very likely however, you'd be interested in just the midi.ijs script file as
extracted from this text. This is available, too, along with the original literate
programming version and a music.ijs script providing simple tools for
studying simple harmony theory (scales, chords, andall that).
All these files are still evolving, and therefore they are excellent candidates for
maintenance in the J source repository.
It is the module j/contrib/windows/packages/music at the CVS repository
:pserver: anoncvs@juggle. gaertner. de: /usr/local/cvs. If this looks
all Greek to you, turn to the intro page at http://juggle.gaertner.de/cvs/. It
provides anything you need to know,including hands-on tutorials and references
to the software for your system. If you don’t want to bother with CVS, however,
you can downloadall thefiles introduced here (and the sourceof this article) with
your webclient from:

http: // juggle. gaectner. de/cvs/cvsweb. cgi/j/contrib/windows/packages/music.
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Submitting Material to Vector
The Vector working group meets towards the end of the month in which Vector
appears; we review material for issue n+l and discuss themes for issues n+2
onwards. Please send the text of submitted articles (hardcopy with diskette as
appropriate) to the Vector Working Group via:

Vector Administration, c/o Gill Smith
Brook House
Gilling East
YORK, YO62 4]J
Tel: +44 (0) 1439-788385
Email: apl385@compuserve.com

Authors wishing to use Word for Windows should contact Vector Production for
a copy of the APL2741 TrueType font, and a suitable Winword template. These
mayalso be downloaded from the Vector web site at www.vector.org.uk
Camera-ready artwork (e.g. advertisements) and diskettes of ‘standard’ material
(e.g. sustaining members’ news) should be sent to Vector Production, Brook
House, Gilling East, YORK YO62 4JJ. Please also copy us with all electronically
submitted material so that we have early warning of possible problems.
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