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Editorial
by Stefano Lanzavecchia (stf@apl.it)

“The pace of microchip technology change is such that the amount
of data storage that a microchip can hold doubles every year.”
Moore’s Law

1 doubt any computer professional these days ignores the so-called Moore's Law, yet it
was worth quoting it again in its original form. In 1965 when preparing a talk, Gordon
Moore noticed that up to that time, microchip capacity seemed to double each year. The
pace of change having slowed down a bit over the past few years, the definition has
changed (with Gardon Moore’s approval) lo 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, my attention was caught by the web site 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 T would like to quote here what he calls 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 &
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 your favourite state-of-the-art compiler. Run the benchmarks with and without
opfimisations enabled. The ratio of those numbers represents the entirety of the contribution of
conmpiler oplimisations to speeding p those benclunarks. Let's assume {hat this ratio is about 4x
for typical real-world applications, and let’s further assume that compiler optimisation work lias
been going on for abont 36 years. These assumiptions lead to the conclusion that compiler
optimisation ndoances double computing power every 18 years. QED. Another way to pul it is
that, compared to the increase in hardware performance, theoretical studies and
practical applications of research on optimising compilers, despite the large amount of
resources lhey 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
opltimisations. Perhaps prograntmer productivity is a more fruitful areq,

Since APL is not a compiled language, how does this law relate to APL programmers?
Let me throw another external contribution in, before 1 come to some conclusions of my
own. This morning, while I was collecting my thoughts to write this editorial, I 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 litle 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 of text, the
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author basically expresses the opinion that, while end-users’ tools have progressed
immensely since the days of teletypes, programmers’ tools, that is tools used by
programmers and meant for programmers, have not. Many developers are convinced
that the simple tools they use allow them to be more productive than if they used
anything new, developed since they last learned how to use a text-editor, Good for
them. I don’t buy into that. The development environment provided by Microsoft Visual
C++ is amazingly more powerful than anything that we do-it-yourself hardcore APLers
ever even imagined could be done. Yet, more complex is not necessarily better, but this
is not the point. In the early 90s a whole lot of new programming languages, known as
Very High Level (to distinguish them from the first High-Level ones, like COBOL or
Basic or even Pascal) were introduced, to simplify the job of quickly prototyping
concepts, but they have not evolved a lot since. In some ways they have regressed by
becoming too cemplex without a good redesign to incorporate all the new ideas.

If I put together the thoughts of the two authors, I can come to these conclusions: a
compiler producing optimised code historically does not seem to have helped a lot
programmers (who in general pay for the optimisation job with extra wait time) nor
end-users; APL is nol compiled, and its being interpreted is, in my opinion, a major
bonus for a software developer. It allows short code-debug cycles because the developer
can 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 debugger like the
one offered by Microsoft’s Visual Studio permits some of this, but the way in which both
code and data can be inspected and modified on-the-fly in an interpreter like APL is still
unmatched. Yet, this is not enough to make the life of a developer easy. The develop-
ment environment of all the commercial implementations of APL is so retro (not to say
worse) that any improvement would be well accepted, like the new debugger in
APL+Win.

And we haven'{ even started tackling the issue of language features. In short, APL was
no less than two decades ahead of many today’s very high-level languages. Somehow
the slow pace of improvement of APL interpreters has now put the language back in the
group- Are we all really so happy of the way we coded (I wasn’t to be sincere, I was
more likely trying to learn how to read and write) in the 70s? 1 will never claim that a
fancy GUI makes life easier, but it's true that programmers’ productivity is always
hardly taken into account when new features are added to a language, and this is also
because they don’t seem to care. What if they cared?

References

Moore's Law: http:/ /www.eco.utexas.edu/ undergraduate/Forum/ML/index1 htm
Todd Proebsting’s homepage: hitp:/ / 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 APL Berlin 2000
APL Berlin 2000

APL Berlin 2000 is an Array Programming Languages Conference, to be held in
the Department of Computer Science at 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 website at:
http:/ /stat.cs.tu-berlin.de/ APL-Berlin-2000

mirrored at:

http:/ / www.lingo.com/AFL-Berlin-2000

Dates for Future Issues of VECTOR

Vol.16 Vol.17 Vol.17
No.4 No.1 No.2
Copy date 10th March 16th May 8th September
Ad booking 17th March 26th May 15th September
Ad Copy 24th March 2nd June 22nd September
Distribution April 2000 July 2000 October 2000
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Sustaining Members’ News

Soliton Associates

Soliton is pleased to announce the availability of a beta release of the SHARFP APL
Java Interface (SJI).

The SJI enables SHARP APL to call Java and vice versa. SHARP APL is available
for OS/390, AIX, Solaris and Linux. The SHARP APL versions for AIX, Solaris
and Linux are commonly called SAX.

The beta release of the ]I for Linux can be downloaded from www.soliton.com/
linux. The 5JI for Linux, like SAX for Linux, is royalty free for personal use
licenses.

GUI and non-GUI gateway

The SJI enables an APL programmer to use all of the available Java GUI classes.
However, the SJI is not limited to Java’s GUI classes but can access non-GUI
classes as well, such as JDBC and Servlets.

A Simple and Timeless Architecture

The architecture of the SJI is simple, consisting of two components: an APL toolkit
and a SHARF APL Java 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
Windows platform.

The Java Engine listens to a TCP/IP socket port or connects to SAX via the
SHARP APL Browser Interface (SBI). Both mechanisms are supported. The SBl is
planned for beta distribution in early 2000. The Java engine, being a Java
program, can create objects of any Java class, 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
forwards this information to the APL application.




VECTOR Vol.16 No.3

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 methods on the targeted platforms, they will be available to the SJL.

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 placement of the graphic elements
based on the total space that the form has after a resize. Java, being device
independent, handles the geometry of GUT elements very well by layering frames
in a similar way to HTML forms. In most cases, the form has the expected
appearance and behaves as expected during resize.

Distributed processing

With the ]I, you can offload some of 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 SJI, 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 browser as
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.

JAVA calls APL

Not only can APL call 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 and efficiency

Offering a GUI via a client-server, device and operating system independent
mechanism may seem like a ‘slow’ generic solution. The SJI isn't slow, because
most Java commands are buffered and sent as a group to the Java Engine. For
example, to create a form, 10 buttons, a menu bar with options and set ‘listeners’
or callback functions when the buttons are pressed, is done in a single transaction.
The TCP connection between the server and the client 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
and fields inpul locally. To facilitate the work of GUI developers, the S]I 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
MAC client.

Examples

To illustrate the ease of use of the S]], here are simple examples:

1) Create a frame, give it a name
frame«Anew ‘'Frame' o 'My Application’
Create an object of type ‘Frame’ and give it a title ‘My Application’. Create the
object at once (Anew) and assign the handle to the variable ‘frame’.

2) Create a button ‘Click Me’
btn+Anew ‘'Button' = 'Click Me'
Same as first example but object type is ‘Button’ and title (label) is ‘Click Me'.
‘btn’ receives the handle for the button.

3) Put the button on the frame
Ninvoke frame > 'add' > <btn
Add ‘bl the button, to the frame ‘frame’ as defined in the first example. The
‘Ninvoke’ means that the operation will be buffered.
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4) Create a callback, when the Button ‘bt is pressed, call the APL function
‘clickme’
Ninvoke btna'addAetfonlistener's<NEW>'SJActionlistener'sticlickme!
For button ‘bin’, add a Java listener called ‘SJActionListener’, SJActionListener
is a generic listener for the SJl and in turn, it will tell the APL application to
execute the function “clickme’.

Conclusion

Soliton believes that SJI applications will enable an organisation to distribute APL
processing among different TCP connected platforms. It will ease the work of the
APL developer by offering a solution that does not need to be rewritten or
recompiled every time a deskiop operating system is upgraded or changed.
Moreover, it will enable users to access APL applications without any need to
install additional desktop software as long as a browser is installed.

Insight Systems ApS

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

APL Sales and Support

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

FProducts

Most of the products and technologies that we developed in the first half of the
nineties are now either in the public domain or OEM'd by vendors (and a few are
obsolete, let’s face it), Our ODBC interfaces remain the “Industry Standard”
under the name SQAPL or APL Link, depending on which vendor you use. We
expect the vendors to provide suitable replacements using ADO or other
technologies, but until this happens we will continue to support the products and
adapt them to new environments if required.

The platform-independent array format we developed for SQAPL and our “APL
Pipes” 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 prodiicts 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 Development and Project Management

Even if we don’t have time to do the work ourselves, we will know where to find
someone who is 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 Newleaf completely back into line with the Dyalog versions. The
chart viewer has been moderised with the new CommandBars, and takes
advantage of the additional printer properties in APL+Win 3.5 to allow printer
selection and paper orientation 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-based tutorials 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 up te date with the latest features and fixes.
We will be set up for secure web trading (VISA/MasterCard) in the very near
future, so purchasing the latest 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.

We reserve the right Lo edit material supplied for reasons of space or to ensure a
fair market coverage. The listings are not restricted to UK companies and
international suppliers are welcome to take advantage of these pages.

For convenience to readers, the product list has been divided into the following
groups (‘poa” indicates ‘price on application’):

* Complete Systems (Hardware & Software)
* APL and ] Interpreters

* APL-based Packages

* Consultancy

¢ Other Products

¢ Overseas Associations

* Vendor Addresses

= World Wide Web and FIP Sites

Every effort has been made to avoid errors in these listings but no responsibility
can be taken by the working group for mistakes or omissicns.

We also welcome information on APL clubs and groups throughout the world.

Your listing here is absolutely free, will be updated on request, and is also
carried on the Vector web site, with a hotlink fo your own site. 1 is the most
complete and most used APL address book in the world.

Flease help us keep if up to date!

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

12
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COMPLETE APL SYSTEMS

COMPANY PRODUCT PRICES({E)

Dyadio IBM RS/6000 MD320 11,736
|BM RS/G000 MO3Z0 13,817
18M RS/6000 MD320 22,656
1BM RS/6000 MD520 7114
18M RS/6000 MDS30 12054
{BM RS/6000 MDS43 122842

Optima 18M Compatible poa

APL INTERPRETERS

COMPANY PRODUCT PRICESIE)

Beaufiful Systems Dyalog APLAW for Windows poa
Dyalag APL for Unix poa

The Bloomsbury Software Company
APL+PC Version 11 250
APL+Win v3.0 1350
Migration to APL+V¥in. 1060
APL+DOS 1256
Migration to APL+DOS 760
APL Link 200
APL Link Pro 500
APL*PLUS 1l for UNIX poa
APL"PLUS VM5 pa
APL*PLUS Mainframe poa

Dinosoft Oy Dyalog APLAY for Windows poa

DETAILS

APL POWERstation {Greyscale) 27.5 MIPS, 7.4 Miops RISC
Processor BMb RAM, 120Mb Disk

19" 1280x1024 Greyscale Graph Display AlIX, OSF Motif, Dyalog
APL (1-user)

APL POWERstation (Colour) 27.5 MIPS, 7.4 Milops RISC
Processar i RAM, 120Mb Disk X

16" 1280w1024 Colour Graphics Display AlX, OSF Motif, Dyalog
APL (1-user)

Advanced APL PQWERstation 27.5 MIPS, 7.4 Mfops RISC
Processor 16kb RAM, 320Mb Disk, 150Mb Tape

16" 12801024 Colour Graphics Display AlX, OSF Matif, Dyaleg
APL (1-user}

APL POWERsystem (8-users) 27.5 MIPS, 7.4 Mflops RISC
Processor 16Mb RAM, 320Mb Disk, 150Mb Tape CO-RCM Drive,
16 Porls

AIX, Oyalog APL (2-8 user licence)

APL POWERsystem {$6-users) 34.5 MIP5, 10.9 Mfiops RISC
Processor 32Mb RAM, 1.34Gb Disk, 2.3Gb Tape CD-RCM Drive,
16 Porls

AlX, Dyaleg APL (8+ user llcence)

APL POWERSsystern (32-users) 41 MIPS, 13 Mflops RISC
Processor 64Mb RAM, 1.7Gb Disk, 2.3Gb Tape CD-RCM Drive, 32
Ports

AlX, Dyalog APL {6+ user licence)

Complete retworked or stand-alone salutions including canfiguration
installation, maintenance and commissioting.

DETAILS
US Distributor of Dyalog APL products from Dyadic.
Sea Dyadic lIsting for product details.

Upgrade to version 11 gives Tree runtime {£120 from any version)

A 32-bit Windows-hosted interpreter that runs under all Windows
platforms including Windeows 5. Note: Upgrade for £350 from
version 1.8 or 2, £920 from version 1.0

from APL*PLUS/PC APL*PLUS/DOS any version.
from earlier versions of APL*PLUS Il

APL*PLUS Il DOS is renamed to APL+DOS.

from APL"PLUS/PC

Database Access

APL2000's 2nd generation APL for all major Spare and Rise Unix
workstations.

2nd generatien APL for DEC VAX computers under VMS.

Enhances VS AP with many high performanee, high productivity
features. For VM/CMS and MVSITSO offers simple upgrade from
VS APL.

Finmish distributor of Dyalog APL preducts,

13
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Dyaleg APL for Unix pea
Dyadic Dyalog APL for DOS/66 995
Dyalog APUW for Windows 895
Dyalog APL for Unix G95-12,000
DynAmay DICE for windows poa
IAG/Human Interfaces
I-APL/Mac 13
I-APL Ltd -APL/PC or clenes 8
FAPL/BBC Master 8
FAPL/Archimedes 8
IBM APL Preducts  TryAPL2 free
APL2 PC {(US Version) 3630
APL2 PC (European Verslon) £348
APL2 for OS/2 Entry Edition $185

APL2 for QS/2 Advanced Edition  $650

APL2 for Windows version 1.0 $1500

See Dyadic's isting for product details.

Secend generation APL for DOS.Runs in 32-bit mode, supports very
large workspaces. Unigue "window-based" APL Development
Environment and Screen Manager. Requires 386/486 based PC or
P5/2, at least 2Mb RAM, EGA or VGA, DOS 3.3 or later.

As above, plus object-based GUI developient tools, Requires
Windows 3.0 or later.

Second generation APL for Unix systems. Available for Altos, Apolla,
Bull, Dee, HP, IBM 6150, IBM RS/6000, Masscomp, Pyramid, NCR,
Sun and Unisys machines, and for PCs and PC/2s rurning Xenix or
AX. Oracle interface available fer IBM, Sun and Xenix versicns.

Sofiware development kit which includes an APL interpreter as a
DLL and the ability te run and link existing and new APL code te non
APL code such as VB, C/C++, Sava and integration with varlous
Windows software applications and database packages such as MS
Office,

Macintosh version of I-APL

IS0 conforming interpreter. Supplied only with manual {see "Other
Products’ for accoempanying books).

As above

As above

APL2 lor educational or demonstration use. Write, fax or Emall to
APL Products; speclly disk size desired,

Produet No. 5799-PGG. PRPQ Number RJS411.
Order from 1-800-1BM-CALL

Product No, 5604-260. Part number 38F1753.
From all IBM dealers, including MicroAPL.

Part No 89G1556.

Fant No 85G1697. Contalns all facifties of the Entry Edition plus:
DB2 Interface; co-operative processing TCPAP interface; tools for
witting APs; TIME facllity

Product No. 5639448, part number 4225558,

Part No. 3318419 - Packager and runtime CDs. One additional
runtime install $200, 5 additicnals $900, 10 $1,508.

Product Ne. 5648-065,

Product Ne. 5765-012,

Product No. 5688-228. Full APL2 system for S/370 and S350
Product No. 5668-229, Runtime environment for APL2 packages
Leading distributor of APL2000 products In Denmark

Leading distributor of Dyalog APL products in Denmark

Leading distributor of IBM APL & GraphX products in Denmark

APL2 Runlime environment $250
APL2 for Sun Sclarls $1500
APL2 for AlX 6000 poa
APL2 Version 2 poa
APL2 Application Envt Vn2 poa
Insight Systems Cognos/APL2000 tnc poa
Dyadic Systerns Ltd. poa
1IEM poa
Iverson Software Inc. J on the Web online registration ...
J Educational Edition 395
J Standard Ecition $205
J Professional 3655
Books and accessotles (discounts for reg users)
J Dictlonary $50
J User Manual 50
J Phrases $50
& Primer $50
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J Austria

Lescasse Consulting

MasterWork Software
MicroAPL

Qasls

Omega
Optima
RE Time Tracker Oy

Concrele Math $40
Explorirg Math $50
o User Conference Proceedings 335
Mugs, T-shirts, Mousepads  $10 each

J poa Distributor for Austria and Switzerland

Dyalog APL poa Distribtor

Causeway Products poal Distributor

Structural Analysis Software poa Cemplete package by IG Zenkner&Hande! to perform structural
analysis/engineering calculations. Also suitable for dynamic
problems, e, earthquake simutation.

APL+PC poa Lescasse Consulting is the exclusive APL2000 distritator in France
and alse

APL+Unix poa distributes in Switzerland and Belgium. Call for price quotes.

APL+DOS pea

APL+Win poa

Dyalog APLAW poa French distributer for Dyalog

Manugistics Products and 151 poa New Zealand distributor

APL.68000 Level | 2000 First generation APL with numerous enhancernenits. Multi-user
version (Unix, Mirage, MCS).

APL.B8000 Level |1 2500 Second generation APL. Nested arrays, user defined operalors,
selective spetification etc. Multi-user version (Unix, Mirage, MCS)

APL.EBOODX 1500-6000 Second-generation APL. Nested arrays, user defined operators,
selective specification, etc. Multi-user AIX version with fult OSFMotit
suppart.

APL.6800C Level |

Mac, ST, Amiga 87 First generation APL. Single user, full windowing inlerface, software
floating point support.

Mae, Amiga 260 First generation APL. Single user, full windowing Interface, hardware
floating point.

APL.63000 Lavel I

ST 170 Second generation APL. Full windowing interface, software floating
point support,

Amlga 260 Second generation APL. Full windowing inierlace.Hardwara and
software floating pelnt support.

Mac 520 Second generation APL. Full windowing interface.Hardware and
software fioating peint suppert,

APL*PLUS Rel 18 450

APL*PLUS W 40 1395

Dyalog APL poa Dyadic Systems

APL*PLUS poa Manuglstics

APL.680C0 poa MicroAPL Ltd

APL2 poa 1M

Zero poa A "small simpla and fast” aternative to APL

Dyalog APLAV 995 Fully fledged Windows development environment.

APL+PC (APL"PLUS/PC) poa Complete APL+ and Stalgraphics product range and finks to various

3rd party products,
APL+DOS (APL*PLUS It)
APL+WIn (APL"PLUS IlI}, APL+Link
APL+UINIX
APL"PLUS Sharefile
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Soiifon Associates SHARP APL for OS/390
SHARP APL for Unix poa
SHARP APL for Linux poa
Strand Software Canada
All APL"PLUS Products
Dyadic and 1! products poa
USA
Dyadic and 151 products poa
APL PACKAGES
COMPANY PRODUCT PRIGES(£)
ADAPTA Software MPS poa
FBS ea
CRP poa
Adaplable Systems ~ FLAIR poa
Adaytum Software  Adaytum Planning poa
APL Group (see Eventra)
APL SoftwareiServices
APL Utilities. poa
Beauiful Systems ASF_FiLE 3359
NAT_FILE $209
DBF_FILE $289
SF_READ poa
The Bloomsbury Seftware Company
(for VSAPL) Enhancemnents & Sharefile poa
Compiler poa
{for APL2) Sharefile/AP poa
Causeway CausewayPro for Dyaleg/W  4D0/$600

RalnPro Business Graphics 250

for [BM CS/350 mainlrames
for IBM AlX and Sun Solaris
for Inte! Lnux

All APL"PLUS products inchxding upgrades and educational,

DETAILS

Master Production Scheduling
Forecasting and Budgeting System
Distribution Requirements Planning

Finite loader and interactive rescheduler. Customisable full-function
scheduling system. (Avaliable outside Australla by special
arangement only.)

Full-featured Budgeting and Financial Planning system for medium
%o Jarge enterprises.

Software: mostly .AWS Jor DOS, utilties for most APL interpreters.
Public demain APL*Plus v$D with on-screen documentation and
interactive tutorials. APL Conference Software. Books: APL user
manuals for STSC, IBM, and Sharp. Request emall catalog from
dick.helt@june.com.

Dyalog APLW auxillary processor for access to APL*PLUS/PC APL
eomponent files (" ASF).

Cyalog APL/W auxiliary processor which emulates the
APL*PLUS/PC quac-N nalive flle subsystem for access to the DOS
file system.

Dyalog APLAV auxiliary processer for efficient block mode access to
dBASE format files. Designed to get large amounts of data inand out
of dBASE. Not suited for random access to small amounts of data (it
does not handle keys).

Dyalog APLAW functions te read APL*PLUS data cbjects of any type
or structure from *.SF style component files created by APL*PLUS 11
or Il

Compenent fites, guad-functions & nested arrays for VSAPL under
VIMICMS & MVSITSO

The First APL compiler?

STSC's shared access component file system for APL2.
Comparable to all APL*PLUS file syslems: multi-user storage of
APL2 ammays with efficlent disk usage.

Causeway application development platiomn for Dyalog APL/W.

The uitimate graphics toolkit for the APL developer, Adds 3D
charling capabllity, Web publishing and clipboard support to the
shareware product, Charts can be Included in Newleaf reports.
Functionally compatible across Dyalog/W and APL+Win.
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Frame-based reporting tool with comprehensive table-generation and
text-Tow support. Offers muttiple master-page capablity, bimap
wrap-around and on-screen preview with pan and zoom. Fully
supported on CyalogW and APL+Win (1.8 and above}

Organtzatien chart package for 1IBM APL2PC. Full & heavily
commertted source tode included - free integration inte other
applications. NB: ASCI! otput with line-drawing (setri-graphic}
characters for baxes.

Decisicn Support System for top management. Handles large muti-
dimensional tables, data analysis, E|S presentations, generates
HTML and Latex cutput, Flatforms; MS-DOS, LAN, Windows
3,1/95/NT. Ideal for APL customisation (APL*PLLS I! and Dyaleg
APLY; more than 15¢ installed.

A web server providing web based access to applications running on
the DICE interpreter from DynArzay, or on an IEM mainframe
running APL2,

A DSS system which offers the next generation capabilties for
current APLDI, IC/E and 1C/1 users, It comes with ROLAP
capabilities, multisystem access to a wide variety of databases and
data warehouses.

An ODEC client interface for DICE and IBM APL2 programs.

Electronie Data Interchange (ED!) translation software for the PC,
with strict compliance checking.

Front-end Fereign Exchange dealing / pos keeping

Arbitrage modeliing

Basket currency modelling

pull-down menu for APL*PLUS/PC

Educational simutation of electric circuit (for Apple Mac.}
Educationat simulation of spreading Infection {for Apple Mac.)

Educational simulation {K353) of cain-tossing expetiment with simple
stats {for Apple Mac.)

Educational simulation of Fibonaccl's rabbits (for Apple Mac.}

PC tormat disks with the examples from: Thotnson. Espinasse (Kits
1-4), ¥romberg, Jizba & FinnAPL. All the examples to save your
fingers!

for DOS, Product Number 5764-009
for Workstations (0572, Aix, Solaris), Product Number 6784092
for GMS, Product Number 5764-011

Complete packaga written in C. Comparable with the data, index &
memo files of FoxPro, dBASE, & Clipper. Multi-user support. No
DBMS license required.

The same in a DLL form! Gives your Windows applications all
advantages of DLLs.

Leading distributor of Causeway products in Denmark

Afl our old products are riow either OEM'd, in the public domaln, out of date, or alf of the above. We¥ be back!

Nawleaf for Dyalog and +Win 400
Cinerea AB ORCHART 250
CODEWORK HELM poa
DynAmay DynaWeb Server poa
DynaHarry poa
Dynatink poa
Eventra Qualedi $1500-4000
HMW. 4XTRA poa
Arbitrage poa
Basket poa
Menu-Bar poa
{AGHuman interfaces SPARKS pod
EPIDEMIC poa
COINS poa
FIBONA poa
I-APL Lid Educationa! workspaces §
IBM APL Products A Graphical Statisticat System  $250
{AGSS) $500
$2500
INFOSTROY APL*PLUS/Xbase Intertace
(114386 Version 2} 5198
{DLL Version 1) 3158
insight Systems Causeway poa
JAD Scftware JAD SMS poa
Lescasse Consulting
APL+Win Monthly Tralning $600

Advanced Windows Programming  $95

Software management system for Dyalog APL (7.2 or later) based on
hierarchical databases; includes gui interface and sland-alone
funetions. Pricing will be per-user. Avalable fali 1589,

Download 50+ page decument about APL+ programming each
month, You alsc get ane or mare workspaces full of re-usable APL
code and sometimes additional files or products,

ge book phus cormpanion disk on interfacing APL and Delphl.
Contains full coverage of Delphi-2, +Win and Dyalog.
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Linge Allegre

RE Time Tracker Oy

Soliton Assoclates

Warwick University

Zark

DLL parser for APL 3350
Delphi Forms Transtator $155
APL+Link Pro poa
SQAPL Pro poa
RainPro poa
Newieal pea
GraphX and ChartFX poa
Fotrnula One and Pyalog APL 95
FRESCO Business Graphics poa
AP126/PC poz
AP127/PC poa
APNIS/PC poa
FACS poa
ISAP poa
UITAw poa
AJGRAPH poa
ECCO PRO with APL poa
NEWT TCP/P SDK with APL poa
DB+ poa
LOGOS poa
VIEWPOINT pea
BATS 250
FAB free
APL Tutor (PC) 5299
APL Tutor (MF) $5000
Zark ACE 599
APL Advanced Techniques....  $59.95
Communications $200 pe, $500 mf

Parse any Visual Basic DLL declaration file info a set of quadNA
definltions. Turn constants and structures into APL variables.
Available for APL+Win and Dyalog/W,

Design forms with Delphi and turn them automatically into APL
programs which recreate the same form (*Win and Dyalog/W).

ODBC interface for APL+Win

O0BC interface for Dyalog APLAVY

Highly customisable 20 and 30 publication graphics for APL+Win
and Dyalog APLAY

Page layout and printing tools for APL+Win and Dyalog
High-quality business graphics for APL+Win

100-page book + companion disk on how to use the Formula One
VBX with Dyalog APLAW

Fast and easy business graphics DEL

GDDM Interface for Dyalog APLAV

CDBC Interface for Dyalog APLAW

TCPAP Interface for Dyalag APLAW

EMMA-(ke interface to DB2 or ODBC databases

MS Windows DLL for calling Dyalog APLAW from web pages via MS
Internet Information Server. Visit www.linge.com for a demo,

Cotnprehensive high-leve! Windews User Interface library for
APL#Win and +Il v 5.1. Comprehensive spreadsheats, replicated
fields, special field types, etc, 16 and 32 blt versions available.

Graphpak-compatible 20 graphics package for +Win and +DOS.
Includes muiti-window support, print and metafile support. No DLLs
required.

Leading group and parsonal information management system with
comprehensive customising. Supplied with sample +Win workspace
to interface to ECCO databases via DDE.

Lead TGP/IP SDK with Interfaces o all protocols. Supplied on 3 CD
ROMS together with a sample +Win workspace.

Database interface for APL+DOS under Windaws. Allows combining
character-based APL applications with ODBC-compliant catabases
such as Qracle and SQl-server..

Application Develepment Envirenment
Repor: generator with inferfaces t¢ DB2 and OS/290 data

Menu driven system for ime series analysis and forecasting using
Bayesian Dyramic modelling, Price is reduced to £35 for academic
Institutions.

Training pregram for the above.

APL computer-based training. Available for APL*PLUS PG &
APL"PLUS I, Demo disk $10.

Mainframe version.

APL continulng education. APL tutor news and hatfing phone
support.

468pp. book, {ISBN 0-9619067-07) including 2-disk set of utility
functions {APL*PLUS PC format).

Move workspaces or files between APL environments.
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APL CONSULTANCY AND DEVELOPMENT

COMPANY PRODUCT PRICES[E) DETAILS

Adlee Consuitancy poa Crevelopment, malrtenance, conversion, migration, documentation, of
APL. products in all APL environments

Alay Askoolum Consultancy poa APL+Win development and migration of actuarial, financial,
mathematical applications.

Andrews Consultancy poa APL programining and analysis, Year-2000 legacy systems,
algerithms, tree-processing.

APL Soluticns Inc Consultancy poa APL systerns design, development, maintenance, documentation,
testing and training. Providing APL sclutions since 1969

AUSCAN Software  Consulancy poa APL software development, training

Bloomsbury Software Consultancy 300-750+VAT

Camache Coensuitancy poa Manuals; feaslbility reperts and estimates; analysis and

programming; APL and M3 Windows applications; Sharp, 1St APL,
APL“PLUS, APL2/PC and other APLs speken. Fixed price systems
a speciality

Ray Cannon Consultancy poa APL, C, Assembler, Windows, Graphics: PC and mainframe

Causeway Consuitancy and Training poa On-site training for Causeway, RainPro and NewLeal. Customisation
and enhancement to meet local heeds. Code review and pre-
Implementtation check of Causeway applications.

Paut Chapman Consultancy 250-500 24-haur programmer: APL, Smalttalk, G; Windows front end design a
speciality.

CODEWORK Consultancy poa Development, maintenance, migration, documentation of APL
applications. Speciality: info systems for top executives, internet
applications.

Dinoscft Oy Consuttancy poa Specialised in very large databases.

Dyadic Consuttanacy poa APL and Unix system design, consultancy, pregramming and
training.

DynAmay Consuitancy pod Dynarray offers consulting in the areas of DSS, Y2K and APL
programs upgrade/conversion to modern Web enabled platforms.

Evestic AB Consukancy poa Excellent track record from 15+ years of APL applications in banking,
Insurance, and education services, All dialects, platforms and project
phases. SQL expertise.

First Derivative

Analytics Ltd. Consultancy poa Anatysis, design, protetyping, development & testing of APL

(especially financial) applications: Sharp, Dyalog APLW.

General Software Consultancy from 200 Over 20 years experience with every version of APL, large mamnirame
systems and small PC based programmes.

Godin Lendan Inc Sofiware Davelopment poa We have applications In the food r facturing field, travel agency
and airline bockings fiekd and in product lease management.
H.MW. Consultancy poa System design consuttancy, pregramming. HVMW specialize in
banking and prototyping work.
Hoekstra Systems Ltd Consultancy poa APL eonsuitancy, programming, efc. Alsa UND( system
administration
Michael Hughes Consultancy poa Consulttant with 10+ years experience with various APL interpreters
and C.
|AC/Human Interfaces Sonsuttancy poa APL and ergonomics consultancy services.
Pocumentation 100-200 On-line assistance, product demos & meck-ups, manual writing;
foreign language saftware localization,
Training poa Uslng I-APL for courseware & distance fearning materials; Mac
programming in G, APL & HyperCard.
INFOSTROY Consultancy poa Moving appiications between platforms. Client/sarver cevelopment.

Muttiingual user interface.
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Insight Systems Consultancy
JAD Software Consultancy
Phli Last Consuttancy

Lescasse Consutting  Consultancy

Linge Allegro Consultancy

Lucas Selutions Consuttancy
George MacLeod Consultancy

Mackay Kinloch Ltd ~ Consulftancy

MicroAPL Consultancy
Milinta Inc Consultancy
Ellis Morgan Consultancy
Casis Consultancy

Oblect Oriented Ltd ~ Consultancy
Omega Computing  Consultancy
Optima Consultancy
RadSys Technologles Consultancy

RE Tima Tracker Oy Consultancy

Rex Swain Consultancy

Rochester Group Consultancy
Shepp & Asscclates  Consultancy

[

g3

from £40/Mhr

poa
poa

¥ 3

We have experiance with just about every APL system and platform
in common use during the fast 20 years, from SHARP APL under
MVS or Linux te APL+Win and in particular Dyalog APL under
Windows 8%, NT er 2000 If you have decisions to take about
adapting your APL application to take advantage of emerging
technologies, or would like your strategy reviewed, give bs a eall. 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.
Even if we dan't have time to do the work ourselves, we will know
where to find someone who ts an expert In your version of APL and
your application area, on your continent.

Systems design and development, project management, technical
manuals, finarelal and actuarial expertise In APL,

APL consultancy, madelling and programming.

A range of consultants, experts in Windows programming, with
APL+Win and Dyalog APLAW. More than 100 majar APL
applications already developed. We all have additional expertise in
Formula One and Defphi.

General APL consulting, internet website development, migration and
downsizing, performance tuning, education and training.

Rates depend en task and location,

Design and programming of new APL applications. Enhancing and
maintaining existing APL applications. Porting existing APL
applications from oty APL system to another, Suppoting users of
APL applications. Experlenced ot both mainframe, UNIX and PC
APL Interpreters.

Deslgn, analysls and pregramming for banking, Insurance and
pensions, financial planning and modalling, corperate performance
and legal reporting

Technical & applications consultancy.

Design, development, maintenance, conversion, documentation in all
APLs, most APs and some specific Sharp products (LOGOS,
ViewPoint, Retrieve). Experience in multi-user, mufti-task systems,
databases, Y2K, Windows programming.

Business Forecasting & APL Systems.

Expertise in APL system design, Preject management, conversion,
migratian, tuning; for all APL versions
{10+ years experience)

General APL consulting, code recycling U maframe te PC,
performance tuning,
APFL consultancy, programming, etc.

A range of consultants specialising in all areas of pharmaceutical,
industrial and financial systems with 5-15 yrs experience on both PG
and mainframe.

Areas of expertise: financial systems, risk andlysis systems,
healthcare systems.

APL application conversions, APL Windows interfaces, APL to API-
level Interfacing to any system under Windows, TCP/IP network and
database connectivity.

Independent consultant, 20 years experience. Cusiom software
development & training, PC and/er mainframe.

Specialise in MIS using Sharp APL

APL applications development and consulting, especially in the travel
industry, especially on small computers. 25 years experience in APL
programming.
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Snake Island Research Ing

Consultancy
SovAPL Consultancy
Strand Software Consuliancy
Sykes Systems Ine  ConsuHancy
Stephen Wynn Consultancy
OTHER PRODUCTS
COMPANY PRODUCT
Adfee Employment
APL-385 Typefaces

Bleomsbury Seftware  Training

poa APL interpreter and compiler enhancements, intrinsic funstions,
performance consulting, APL paraflel compiler APEX is giving very
good initial performance tests with convolution somewhat faster than
FCRTRAN.

Offshore APL development service.

Advice on migrating to and from afl flaveurs of APL and hardware
platiorms. Full-soreen interface implementation, APL utilties,
benchmarking, efficiency analysls, acluarial software, system
development toals, valuation, pricing and modelling systems.

%%

poa Complete APL services specialising in audit, optimisation and
conversion of APL systerns. Excellent design skills. All dialects and
platforms. 17-23 years expenience.

poa Most experience of financial planning, ané mathematical areas:
operaticnal research, quality control, experimental design.

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

ComLog Comic-Logger $25.95+p&p APL*PLUS Il comic-book fnventory system. Shareware version
available on America CnLine,

HMW Employment poa Contractors and permanent employees placed.

I-APL Lid Baooks pea I-APL stocks books writter: to go with the I-APL interpreter and some
APL Press books. For a list write to 11 Auburn Read, Bristol BSE
6LS, ring 0117 973 0036 or email 100612.1057@compuserve.com,

Qasis Training pea Introductary courses in APL
Advanced courses for different APL versions

Renaissance

Data Systems Broksellers The widest range of APL boeks avallable anywhere. See Vector
advertisements.

Soliton Assoclates  MVSLINK poa Interface from Sharp APL (Unix & MVS) fo nen-APL data and
software in the MVS envirenment.

ssaL poa High-performance DB2 interface for Sharp APL (Unix and MVS).

OVERSEAS ASSOCIATIONS

GROUP LOCATION JOURNAL OTHER SERVICES Ann.Sub.

ACM SigAPL International APL QuoteQuad  Conferences; APL white pages; web site $30

APL Bay Area USA M. California  APLBUG Monthly Meetings (2nd Monday) £20

APL Club Austria  Austria - Quarterly Meelings 20CAS(indiv), 1000AS(corp)

APL Club Gen'nany Germany APL Journat Semi-annual meeltings DMsa

Ass. Francophohe pour

fa promotion d'APL
BACUS

Capital PCUG
Danish SIG

Cutch APL Assoc.
FlenAPL

France

Belgium
Washington, D.C.
Denmark

Holland

Helsinki, Finland

Les Nouvelles dAPLFF3S0 (private) FF2800 {Company)
APL-CAM Conferences & Semipars £18 (330)

ol e

Monttor Monthly meetings, free

Vector provided Mini-congress, APL ShareWare Initiative
FinnAPL Newsletter Seminars on APL 100FIM{private), 30(student}, 1000 (Co)
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Japan APL Assoc  Tokyo APL Journal Monthly meetings (4th Sat) 10,003yen to join
NY SigAPL New York, USA Big Apple APL Monthly meetings $ITE2SACM)
Rome/laly SIG Roma, taly
SE AFL Users Grp  Atianta, Georgia SEAPL News! Quarterly fing $10
SovAPL Moscow, Russia Semi and Annual M
SwedAPL Sweden SwedAPL Nyt Seml-annual meetings, seminars SEK7S
SWAPL Texas, USA SWAPL e
Swiss APL (SAUG) Bem Part of Qtly Si-Info SF60 (81) + SF20 (SAUG)
Toronto SIG Toronto, Canada  Gimme Amays! Monthly Meetings, APL skills database, . SIG, Toronto Toolkit $25
ADDRESSES
ORGANISATION CONTACT ADDRESS, TELEPHONE, FAX, EMAIL etc.
ACM SigAPL David Sfegel ACM, 1515 Broadway, 17th Floor, New York, NY 10036, USA (Subs only}
ADAPTA Software GmbH  Michael Baas Marienhoehe BB, 28461 Quickbomn, Germany, Tel: +4% 4108 60977

Fax: +45 4106 67869 Emall; info@adapta.de
Adaptable Systems. Lois & Richard Hill 45 First Street, Black Rock 3183, Australia.

Tel: +51 35589 5578 Fax: +G1 3 9580 3220 Email: adsys@ibm.net
Adaytum Software Douglas Rewley 13 Great George Street, BRISTOL BS1 SRR, UK Tel: 0117-921 5555
Adfee Bernard Smoor Oorpsstraat 50, 4128 BZ Lexmond, Netherlands.

Tel +31 347 342 337 Fax; +31 347 342 342 Email: adfee@@concepts.nl
Andrews Cr Anne O Wilson 12 Thamy Hills, Kendal, Cumbria LA9 7AL, UK, Tel: 01539-731205
APL-385 Adrian: Smith Brook House, Gilling East, York Y082 4J3J, UX. Tel: 01439-788385

Email: 100331.644@ compuserve.com
APL Bay Area APLBUG Curlis Jones (Sec) 228 South 15th Street, San Jese, CA 95112.2150, USA

Tel: +1 (408} 292-4060 Emall: jonesca@vnet.ibm.com
APL Club Austria Harald F. Nelson cfo N-TECH, Siebenbrunnenleldg. 4-6, A-1050 Wien, Austria.

Tel: +43 1 5458063 Fax: +43 1 545806317
APL Club Germany Dieter Lattermann Rheinstrale 23, D-63190 Walldorf, Germany.

Tel: +45 6227-63469 Compuserve: 100332,1451
APL Group {see Eventra)
APL Software\Services Dick Holt 3802 N Richmand St, Suite 271, Arlington, VA 22207 USA

Tel: +1 (702) 526-7624; Fax; +1 (703) 528-7617; Email: dick hot@juno.org
APL Sofufions Ine Eric Landay 1107 Dale Drive, Sitver Spring, MD 20910-1607 USA

Tel: +1 {301) 589-4621 Fax +1 (301) 589-4618 Email: elandau@eais.com
Ajay Askoolum Ajay Askoolum 42 Hanworth Road, Redhill, Surray RH1 SHT

Tel: 01737-771643 Email: ajay@askoolum,freeserve,co L
Asscciation Francephone pour
la promotion d'APL Ludmila Lemagnen 174 Beulevard de Charonne, F-75020 Paris, FRANCE

Email; lemagren@aol.com
AUSCAN Software Ltd Richard Procter PO Box 39, Mansfield, Ontario LON 1M0 Canada

Tel: +1-705-434-1239 Email: rip@intertog.com
BACUS Jeseph De Kerf Roolnberg 72, B-2570 Cuffel, Belglum. Tel: +32 1531 47 24
Beautitul Systems, inc. Jim Goft 308 CId York Road, Suite 5, Jenkintown, PA 15046, USA

Tel: +1 (215) BE6-2636; Fax: +1 {215} 8564868
Bloomsbuty Software Peter Day Bloomsbury House, 74-77 Great Russell St,, Londor WC1B 30A, UK.

Tel: 0171-436 8481 Fax: 0171-436 0524

Emafl: pd@bloomsbury-software.co.uk
Camacho Anthony Camache 11 Aubumn Read, Redland, Bristol BSE 6LS, UK. Tel: 0117-973 0036.

email: 100612.1057 @compuserve.com
Ray Cannon 21 Woodbridge Rd, Blackwater, Camberley, Surrey GU17 0BS, Ui

Tel 01252-674697 Email: 100430.740@compusarve com
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Causeway Graphical
Systems Litd

Paul Chapman
Cinerea AB
CODEWORK
ComlLog Seftware
CPCUG

Danish User Group
Dincsoft Oy

Dutch APL Asseciation
Dyadic Systems Lid.
DynAtray Corperation
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Zark Newsletter Extracts

introduced by fon Sandles

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

UTILITY CORNER:
Identifiers Within Functions

(The purpose of this column is to make you more productive by introducing you
lo 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, we asked you to write a function named
ANALYZE thal analyses the identifiers used in the function whose name is given as
the right argument. Consider this function to be analysed:

v IND«CHOICES SELECT PROMFT;R
[11 a Ask for cheoice:
(2] ASK:R+«CINPUT PROMPT

£3] a Search choices for 1st char of response:
iu] IND+CHOICESt1+R

[5] an Ask again if not a valid choice:

(6] +ASK IF(IND>pCHOICES)MSG'INVALID CHOICE,'

v

Here's an illustration of the 4¥ALY ZE function:

JFNS
ANALYSE SELECT
JVARS
No variables
ANALYSE SELECT
YVARS
ARGS FNS IDS LABELS LOCALS RESULT
ARGS
CHOICES
PROMPT
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FNS

ANALYSE

SELECT
Ins

ASK
R

CINPUT
PROMPT

IND

CHOICES

R
ASK
IF
IND

CHGICES

MSG

ASK

R

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 names are left-justified. Here's
what they represent:

FNS

RESULT

ARGS

LOCALS

LABELS

ips

the names of the functions in the workspace

the name of the result variable (0 rows if none)

the names of the argument variables (0, 1 or 2 rows)

the names of the variables localised in the header, i.e. 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
include or ignore label names, at your whim.

All six character matrices have the same number of columns, namely as many as
the longest name in F¥S, Any longer names are omitted. Names that begin with
the 0 symbol, such as 0I0¢ or [PV, are omitted.

28




VECTOR

Vol.16 No.3

Here’s one solution to the problem:

[1]

2]

[al

41

[5]

[6]

[71

[8]

{s]

(10]
[11]
{121
[13]
[14]
[15}
[16]
[17]
[18]
[19]
[20]
[21]
[22]
[23]
[25]
[258]
(261
[27]
(28]
[29]
fao]
[31]
[32]
[as]
[34]
[35]
[36]
[37]
[38]
[39]
fuol
[41]
[w23
[43]
[a4]
[45]
[46]
[u7]
(48]
(ugl
[50]

» » » » » D PP P P D P ELDDOPDPRPDDBEDID P FDPD

¢ ANALYZE FNAME;COLS;CRiHDR;I;LEN;LET;MAX N ;NUM;0K;

SPART, VC;WID:0IO
Analyses the identjifiers within the function nramed
in FNAME. In particular, the ANALYZIE function
creates slx glokal variables: FNS, RESULT, ARGS,
LOCALS, LABELS, and IDS. Fack of the global
variables 15 a character matrix with one name per
rew. &hort names are left-justified, i.e. padded to
the right with blanks. Herehs what they contain:

FRS 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 (o, 1,

or 2 rows)

LOCALS The names of the variables localised In the
header, i.e. preceded by ';!

LARELS The names of the labels, i.e. the names
beginning a function line and followed
immediately by a ':!

IDs The names of all identifiers within the bedy
of the function (all Iines but the header),
ignoring names within comments or guotes,

All size matrices have the same number of columns,
namely a5 many as the longest name In FNS. Any
longer names are omitted, Names that begin with the
[ symbol, suchas as OI0 or OPW, are omitted.

Oro«c n Origin 0 simplifies the logic a bit
FNS+OKL 3 a Char matrix of fns In the ws
COLS+14+pFNS n No. cols In each global results
CR+[CR FNAME a Canonical rep (char mat) of fn
WID+pHDR+CR[0;] n Fn header and width of OCE

a HDR+{HDRt'a')4+HDR n In APL2, drop any Adr comment

CR+1 0+CR A Body of fn
LEN+('+'eHDR)=HDR.'+' a Length of result var if any

a RESULT is 0 or i row matrix (0 if too long)

RESULT+(((LENSCOLS)AxLEN),COLS)pCOLStLEN+RDR
HDR+«(LEN+=LEN)+4DE a Drop result var and '+!
HDR+(+/v\¢HDR#' ')tHDR n Delete tralling blanks
LEN«HDR1';' a Length of fn syntax

ARGS+LENtHDR n Select syntax

HDR+~LEN+HDR a Drop syntax, leaving semicolon
I+«(ARGS=' ')/\LEKN n Indices of blanks

R+pLEN+{I ,LEN)-0,I+1 n Lengths of names in syatax
MAX+T/LEN n Length of longest name

A Convert to a matrix:

ARGS+(N,COLS)+ (N, MAX)p( ,LENs . >\ MAXI\ARGS-" !}

a Select args, not fn name, unless too leng:

ARGS+((IENsCOLS)A{N=23 1 2)/1 O 1)+ARGS
I«(HDR=1:;")/\LEN+~pHDR a Indices of semicclons
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[s1] RepLEN+{1+I ,LEN)-I+1 » Lengths of localsed names

[52] MAX+[/LEN n Length of longest name

[53]1 a Convert to a matrix

f5u] LOCALS+ (N, COLS}Y+ (N , MAX)p(,LENe . > \MAX}\HDR-" ;!

[s5] LOCALS+(LEN<COLS)/LOCALS n Ignore long ones

[561] OK+=\CR=''"' a Flag code NOT within quotes

{57] =n Flag code NOT within comments or guctes:

[58] OK«O0KAA\OK<CR2'n"

[53] a Chars that can begin Identifier names:

[60] LET+'ABCDEFGHIJKLMNOPQRSTUVWXYZaabedefghijklmnopgrs

tuvwxysa'

[61]1 & other valild chars (plus ~ and _ if allowed):

[62]  NUM+~'0123456789"'

[631 a Flag any valid chars, adding ccl for ending IDs:

[64] VC+,(OKACReLET ,NUM) .0

[653 n Flag start and end (+1) of each run:

[66]1  VO«VCx"140,¥C

[67] N+pIDS+VC/1p¥C n Lonvert to Indices

{681 IDS+({N+2).,2)pIDS a Two-cal mat of start/end inds

[69] CR+~,CR,' ' a Ravel code and pad to match ¥C

[70] START+IDS[ ;0] n Start indices

[71] LEN+IDSL;1]-5TART a LEngths of names

(72] a Must star:t with a letter, not be too long, and not

[73]1 & be preceded by & '0" (e.g. OIO):

[74] OK+(CRLSTART]eLET )A(LENsCOLS)AT(]'«CR{O[START-1]

[75] START+OK/START o Sgqueeze out bad ones

[76] K«pLEN+OK/LEN

[777 IDS+(N=COLS)Yp' ' a IDS in raveled form

[78) & I+«(WIEN[0)),(ALEN[1]), (RZEN[2]),...:

[79] I+«LEN/T140,+\LEN

[N:1el I+«(1pI}-T

[e1] n Insert IDS where they beleng

[82]  IDSLI+LEN/COLSxtN]+CR[I+LEN/5TART]

[aa] ID3+(K,C0L8)pIDS n Reshape to a matrix

[841 & Labels start a line and are follewed by a colon:

[851  LABELS«((0=(WID+1)|5TART)ACRISTART+LEN]=":"1)4IDS
v

Though this function is extensively commented, some additional remarks are in
order. We described the OCR (canonical representation) and ONL (name list)
system functions in the last issue of the News. The former returns a character
matrix image of the function and the latter relurns a character matrix of the names
of the functions in the workspace (for ONL 3). Let's trace some of the important
lines:

[29] FNS: ANALYZE These are the only functions
SELECT in the workspace
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[31]

[32]
[37]
[39]
[41]
[%2)
[s4]

fva]

[s5]

[s562

(58]

[&4]

[66]

CR:

HDEK:

IND+CHOICES SELECT PROMPT;R

n Ask for choice:

ASK:R«CINPUT PROMPT

a Search cheices for 1st char of response:
IND«CHOICES\14R

a Ask again if not a valid choice:

+AS5K IF(IND>pCHOICES)MSG ' INVALID CHOICE."

IND+CHCICES SELECT PRCMPT:R

RESULT: IKD

HDR: CHOICES SELECT PROMPT:R
ARGS: CHOICES SELECT PROMPT
HDR: R
LEN: 7 6 &
ARGS: CHOICES
PROMPT
LOCALS: R
0K 11id114132142312315232124123341131111231141111

0K+

VC:

113113133331313113434113111331311131331111111
1111131111314213212131313131111331131111123411111111
1111241133412131211334912311331311111341111111
111113111341132213111331113411313111311113111
11111111134311212231111110000000006000000011

0000Q00G0000000C0000000CCC0000000G0000000000
1211241132412211324121821122321111311311111142
0000000000000000000000060000000C00000000000
1111131133414311323313913111331313111334141431
000000C20000000C00000000000000G00000000G000
131111111213111311134111111000000089000000811

00000G00000000000000000000000CC000000060000
11101011111101121111000600000000G000000000000
0000000000000C00G00005G00000026000000050000
1110111111101¢10000008000000000000000CC0000
000000Q0000000800000006000000008000000020000
01110110111001221113¢1120000000000006CG00000

00004000000C0000000C3000000C00000C0D0CG00000
1001111000001100000240000008800000080000000
00000000000000000000G0000000000000000000000
1001100000011114000000000000600000005000000
0000000000C800000CC0000000520000000C00000000
01001101106141000005621001006000000000000000
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{70] START:43 47 49 56 129 133 143 143 216 220 223 228 236
(711 IEN: 3 L E 6 3 7 i 1 3 z 3 7 3

(7] ©0K: 1 ¢ 1t 1 ¢ t o0 & 1 1 1 1 1

[75] START:43 47 u9 56 129 133 143 216 220 223 228 236

[76] LEN: 3 1 & B 3 7 1 3 2 a 7 3

[s0] I: o1 2,0, 012345, 01232345, 0172,
¢123456, 0,012, 01, 012,
01272345686, 012

827 CRII+LEN/START]
ASKRCINPUTPROMPTINDCHOICESRASKIFINDCHOICESHSE

[837 IDS: ASK
R
CINPUT
PROMPT
IND
CHOICES
R
ASK
IF
IND
CHOICES
M8G

[85] LABELS: ASK

Incidentally, the =\ function, which converts pairs of 0s to runs of 0s, and the A\
function, which converts all 1s after the leading 1s to 0s, can be replaced by the
z\ function, which converts pairs of is into runs of 1s, and the v\ function,
which converts all 0s after the leading 0s to 1s. Here are the two sets of logic:

Current logic:

OK+=\CR='"'' o Flag code NOT within quotes

r Flag code NOT within comments or quotes:
OK+O0KnaANOK<CR="a?

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

Alternative logic:

NOK+2\CR=''1'1 a Flag code within quotes

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

A Flag any valid chars, adding cel for ending IDs:
VC+, (NOK<CReLET ,NUM}, 0

What happens if you use the ANALTZE 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 local START variable while
ANALYZE is running. In particular, the (FI 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 OCR system function {line [311) returns an empty character
matrix since its argument is the name of a variable, not a function.

This shadowing problem exists for all the names local to ANALTZE, including the
argument FNAME and the names of any labels (luckily there aren’t any). How can
this problem be avoided?

It can't. But you can minimise its impact by using bizarre variable names - names
that aren’t likely to be used as function names. A name like 4672XX is pretty
unlikely to be used as a function name. Unfortunately, screwball names like
2674XY will tend to make the ANALYZE function pretty unreadable. A good
compromise is to use names that are just a little screwy, like aSTART or AASTART
or ASTART .

For now, we'll leave the ANALYZE function as it is, and pray that we won't need to
analyse any functions with shadowed names.

LIMBERING UP:
Identifiers Within Functions

(The purpose of this column is to work some flab off your APL midsection. Like
muscles, your APL skills 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 the results.)

Two issues 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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FNTREE 'EMPLS!

CINPUT

—{ SELECT P— IF

M5G UNLESS

If

CINPUT

IF

UNLESS

—I EMPLS I——‘ ADDEMP I——-
NINPUT

CATEMP RCAT

w

1]

7]
=
ta
()

LSTEMP

DELEMP

SQZEMP

Last issue, we discussed the logic for constructing the tree diagram. This issue (in
the UTILITY CORNER column), we discuss the logic for analysing the identifiers
used within a function. Next issue, we'll present the finished product, in which
we put it all together. In the meanwhile, one sticky problem remains.

Given the global variables FNS, RESULT, ARGS, LOCALS, LABELS, and IDS
generated by the ANALYZE function, you still need to determine which of the
identifiers represent subfunctions. In particular, the names in IDS that are found
in FNS, but are not found in RESULT, ARGS, LOCALS, or LABEL 8, are subfuncHons.

We'd like to express these subfunctions as a vector of row indices into FNS. But
how?

If these six global variables were vectors of identifying numbers, rather than
matrices of identifying names, the logic could proceed like this:
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an Make the identifiers distinct:
IDS+((IDS1IDS)=1aIDS)/IDS

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

¢ Consider only those globally defined as functions:
IDS«{IDSeFNS)/IDS

n Convert to indices into FNS:

IDS+FN5IDS

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 (F¥S, 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 F¥S.

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 F¥S but not in
RESULT, ARGS, LOCALS, or LABELS are the names found in F¥S[2 3 ;1.

The SUBFNS function should be as efficient as possible. If your APL system
supports nested arrays and you believe a nested solution is the most efficient,
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 <Y MAT,

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

or via email to Vector Production at apl385@compuserve.com .
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We also welcome your version of the completed FNTREE function. Look over the
discussions in the last few issues of the Zark APL Tutor News and decide how
you would put it all together.

Finally, we’d like to make a request to the artist in you. Those of you who use the
Zark APL Tutor are familiar with the faces of the “APL Creators.” Throughout the
course, the faces pop up to debate various design objectives and implementation
issues.

We recently received a note from a Tutor user who wanted to give our Creators a
face-lift. He offered some new faces. Below are the Creator faces currently in use
or under consideration. Please drop us a note voting for your favourites, We even
welcome any new faces you design. Some restrictions 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*PLUS II, and APL2
mainframe, you should try to use only characters that are common to these
(and future) platforms. In other words, avoid characters that are too strange
(like © on the PC) or that aren’t supported on some display terminals (like =
and & on the mainframe,}

3. The face should not look too much like the face of an actual APL creator, lest
he sense the frustrated vibes of a Tutor voodoo user. (Say THAT five times

fast!)

/ _____ \ /::::z\ /ST A g T *
{] & 8 1) (e & ) e]tor o> {{{{ )

| A | 3 / | A | {{ C <2 \
[V | No=- I (N_/) {{{ [

A\ _/ S / {{_____)
APL CREATCR APL CREATOR APL CREATOR APL CREATOR
NUMBER 1 NUMBER 2 NUMBER 3 NUMBER 4

J A \ AMARARA HHlNY AR AR R RN
(r + - i} ( -0 o- ) I _ 1 b
| A | ( w ) (T{)~( )71 ("7
| w-- N~/ | G | | u |

N/ (_} I zxrrr | ( T3 |
APL CREATOR APL CREATOR N o] N_)
NUMBER 5 NUMBER & CREATOR 7 CREATOR §

Reprinted with kind permission from Zark APL Tutor News, a quarterly publication of Zark

Incorporated, 23 Ketchbrook Lane, Ellington, CT06029, USA.

36




VECTOR

Vol.16 No.3

Crossword

1

2 3 4 5 &

13

n

P23

3z

22

23

24

20

23 26 7

9

3 34

36

37 3R

40

41

43 44

30

42

39

as

31

Across

1.

6.
10.
11.
12,
13.
14,
16.
17.
18.
19.
20.

In the beginning...

Where did these come from?

The indices of the 1 bits in the vecior P
Wait awhile

V{15)x51~1({5)!

Half of 5, rounded up, times C
{R+119-R), R

Where to -+ to get to L5 when OK=1
The end

-L-P

The last line of a loop that begins LP: > (N&It; T+I+1)/0

The remainder when dividing by Y

21. The quotient when Y is the numerator
22,
23. 4sB for Boolean A and B

Where LU is first 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 A to the nearest integer, but go DOWN if the fraction is .5
-¥ -2N -3N ... -DN (origin1)
b24+124 18It s=2Bgt;e?

Lock at a function under program control
(~0I0)4.+1u

What all APL*PLUS file functions have in common
Do , (~4236}{I] most efficiently

APL’s Trojan Horse

Very important person power

3+.x150,+0 1

Needed, to tell you if a variable or function exists
(»/19)5{x/12)x(x/19-2)

The source of all randomness

Down

[SE S
0N e

BRECREBERR

VPN s RN e

REBRE

Retrieve with caution
("1 1)[BIo+c/kK)

- (yZ)[0OI0]

E copies of the single letter SL

APx .2

This workspace is no longer needed
(HL+F),WL4F for positive WL
“Yp(I/pI),0I0+pI

. The magnitude of the first nine elements of the matrix A, scaled by D
. +\Fp1l

Retrieve a stored workspace

. Go to line L if X is less than 99 (where L=0)

(Y=5)/Y

- Multiply each value in the matrix NM by ..,

~BG

. Mismatch
. (pNR)+(pP) for vectors NR and P

How many different characters are there?

- Define a function under program control
. The Ith value in the vectar C

L 2xZH2

. Where the tough go (+} after tough going
. IxT

X/ TLexN\2+d+N 201

. }YARS or )FNS, under program control
. O«R+t0«R"~"&!
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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 penmutation
is just a shuffle of items within an object. It can be described in two ways, either
as what you do in the course of the shuffle (e.g. switch items four, five and two
around cyclically, and also items one and three), or as a display of the end result
fe.g. items finish in order three, four, one, fve, two). The former type of
description, that is of the operation, is logically prior to the latter. Any permutation
is describable as a product of non-overlapping cycles (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 ], 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 be interpreted 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 77,

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

The €. 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 number of items available to be permuted (this is called the order
of the permutation). If n = 3, then, using the definitions just given, <2 1 Qisa
permutation whose image is 2 0 1.If n =4 the image of the same permutation is
2 0 1 3.In other words the image of an operational permutation depends on its
order. Images can be used as indexes, for example with the “from” verbasin 2 0
1 {'ABC' which evaluatesto 'CAB".

Permutations are in general products of disjoint cycles so thatacycle 2 033 1 has
as its image €.2 031 3 whichis 2 3 0 1, and conversely the cycle
representationof 2 3 0 1is€.,2 3 0 1 whichis 2 0;3 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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ordering the cycles in increasing value of leftmost elements. Thus the permutation
1 3;2 0is identcal to 2 0;3 1, which is how it is best to think about it,
althoughC. 1 3;2 0 evaluates correctlyto2 3 0 1.

The dyadic form of C. , which is called “from direct”, is very useful for shuffling
items within objects. For example, if ten items in an object, which could be either
upper-case letters (say ten=.(65+i.10){a. ), or Tows of a character matrix,
represent ten people, and it is desired to switch the fourth and fifth, and also the
second and eighth, use

(% 3:7 1)C.ten
AHCEDFGBIJ

The left argument can be either a permutation or a permutation image, and it is
applied directly to the items of the right argument.

There is an important distinction between “from direct” and explicit “from”. This
is demonstrated by

(C.% 3;7 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 i.3 say can be listed in increasing
numerical order by

i.13)A.4.3

(
1
2
0
2
0
1

LSS I o N ]
(=R o=

Replacing each image by its ordinal number reduces it to an integer from the set
1.13 - think of this as an “atom”. If the order n is large this can be a useful
shorthand. Monadic A. supplies this shorthand, so that for example A, 3 2 1 ¢
(the final permutation of order 4 in numerical sequence) is 23. Image numbering
depends on the order n, so that the reverse process, that is moving from atomic
number to image provides an obvious niche for dyadic 4. :
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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-vector at the right hand end of 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. vy. shuffle the final
four items, and so on.

Tt is easy to construct the algebra of composing successive permutations of a given
order as tables of atoms, for example

each=,8>

pans3=:3 :0 NB. table of compositions of permutations of
: NB, order 3 in sequence by atomic number
Ac{x.at){y.A.t=.1.3

)

»pans3 each/~ i.6
012345
103254

2 %0513
3si1uyo02

b 25031
§3%1290

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

»pans3 each/~ 0 3 4 1 25

034 1256
3vro0 &51¢t2
Y03 251
125 034
25 1% 4 0 3
512 340

This non-symmetric group is isomorphic to the dihedral group D3 (again see
J-ottings 22) which describes the symmetries of the equilateral triangle. 0, 3 and 4
correspond to rotations by 0, n/3 and 2n/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 isomotrphism between permutations of order 3 and the symumetries of the
equilateral triangle is simple to envisage. The step from order 3 to order 4
however involves a large leap in the size of the underlying groups since there are
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now 24 permutations and so the group table has 576 entries. The table is obtained
by >panst each/~ 1i.24 . (pansh is the same as pans3 except that ‘3’ is
replaced by ‘4’), and an edited subsection of it is given below.

6 7 8 910 14 12 13 14 15 16 17

12 i+ 20 ¢ 115 822 2 3 9
13 15 21 f 20 0O 14 923 322 2 8
b .. 12 18 2 23 4 17 619 0 24 5 114
15 13 19 3 22 5 16 718 120 4% 10
16 17 23 4+ 18 2 12 11 21 519 0 6
17 16 22 5 19 3 13 10 20 &% {8 1 7

The full table is like a multiplication table which you would look up to find the
effect of applying any two permutations of order 4 in sequence. For example
13 A. 7 A.i.% has the same permutation image as 21 A.i.% and
permutation 10 has the effect of reversing permutation 13. The table is non-
symmetrical as the second six by six block above shows, but it is full of highly
intertwined internal symmetries.

Inverses: reshuffling back to where you were

The image permutation which restores the natural numerical ordering of the
image permutation y. is /:y. So if the ten people represented by upper case
characters ten=., 'ABCDEFGHIJ' find themselves in the order ICEDHFBAJG, the
operational instructions to restore them to natural order are

C. /: ten i.'ICEDHFBAJG'

which is the permutation 3;5;9 8 0 7 4 2 { 6. The instructions therefore are
to tell the fourth and sixth people (that is numbers 3 and 5) to stay put; the person
in the ninth position is to move to the tenth, the person in the first position to
move to the ninth, and so on.

A permutation consisting only of 2-cycles is self-inverse. For n = 4, there are ten of
these, one containing no 2-cycles, six containing a single 2-cycle corresponding to
the 6 ways in which a pair of items can be chosen from four, and three containing
two pairs of 2-cycles, viz. 3 2;1 0,3 1;2 0 and 3 0;2 1. There are eight
permutations with 3-cycles which form four mutually inverse pairs such as <3 0
2and <3 2 0, and finally the number of 4-cycles is six, since a 4-cycle must have
3 as its first item and there are six ways in which the remaining three items can be
permuted. Permutations can be classified as odd or even according to whether
they are attainable as the result of an odd or an even number of successive two-
item swaps from i.n. For example, 0 1 2 3->0 1 3 2->3 1 0 2, 50
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3 0 1 2 is the image of an even permutation. Analogously to the equilateral
triangle, even permutations of i.% correspond to the non-reflective symmetries of
the tetrahedron, that is those which are physically realisable within three
dimensional space.

The first six permutations in atomic ordering have 0 in their first position, the next
six have 1 and so on. However apart from this, labelling by numerical order does
not reflect logical structure within the set of all 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 subgroups of orders 4, 8 and 12:

(0,7,16,23) 10,2,21,23) {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 the last is the set of even permutations, called the alternafing group Al2.

A.no Image Permutation Properties Inverse
0 0123 5
1 0132 <32 0 s
2 0213 <21 QO 8
3 0231 <312 4
4 0312 <321 3
5 0321 <31 [ -1
& 1023 <10 oS5
7 1032 3210 s D
8 1203 <201 12
9 1230 <3012 (o] D 18
10 1302 <3201 (&) D 13
11 1320 <301 19
12 2013 <210 8
13 2031 <3102 o D 10
14 2103 <20 [0 I
15 2130 <302 20
16 2301 31,20 5§ D
17 2310 <3021 o D 22
18 3012 <3210 o 9
19 3021 <310 11
20 3102 <320 15
b4l 3120 <30 O s
22 3201 <3120 o] D 17
23 3210 30;21 5 D

And this is only the beginning of what they have at C. and A. - why dont you
pop round to the store and explore a bit for yourself?
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Puzzle: Funny Cube

by Bernard Legrand

During a recent exhibition, PROGILOG, held in Paris Iast November, the
company Euriware gave me a funny advertising object: a little 3D puzzle.

The puzzle is made of six pieces, which
are in fact the faces of a cube. The aim is
to build the cube by embedding the
pieces one into 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 me the idea of a little problem that I am offering both to the members
of the French APL association (AFAPL), and to the readers of Vector.

Representations

Each pieceis a5by 5 square, the sides of which are
notched as shown here.

The piece thickness is equal to 1, which makes it
possible to fit pieces.

In APL, one can represent such 10100
an object by a binary matrix, like 11111
this: 01110
11111
0190 11
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Of course one may rotate that piece by multiples of n/2, to obtain four
configurations, which will be named “State 0" to “State 37, depending on the
number of n/2 rolations applied.

State 0 State 1 State 2 State 3
1610 0 01 011 110 10 01011
11111 011 1 1 11111 11110
01 1 190 11110 01110 01111
11111 6 11 11 111 1 1 11110
01 011 11014 0 0101 11 010

But: it is strictly forbidden to turn the piece over.

Input Data

You are given the 6 matrices which represent the six pieces, each given in its
original position (State 0) ; here they are:

Piece 1 Piece 2 Piece 3
10100 001901 01 01090
11 11 0 1 11 111 10¢0
01110 11110 01111
11111 01111 11110
01011 01011 110 11

Piece 4 Piece 5 Piece 6
00100 11010 1t 0100
11110 011 1¢0 11110
01111 11111 01111
1 1110 01110 1111 ¢
00100 01 010 00 100

That set will be represented, in APL by a unique binary array, Bin, of dimensions
6x5x 5, Because one could imagine many different shapes for the pieces, that
binary array B1n will be our input data.

The Game

You just have to find out ALL the valid possible ways of building the cube
(maybe there are more than one, who knows ?)
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But how can we represent each solution? Here again, we need conventions. We
have decided on the following conventions:

1. Among the different representations of a cube, we have chosen the following
one, where the faces have been named “A” to “F";

2. Itis also decided that the face “A”, in the leftmost position, will be occupied by
the piece used as an example in the first paragraph, in its original state (piece
number 1, in 0 state). It will be called “Bese piece”.

3. In order to represent each element of the solution, just give the piece number
{1to 6), followed by its rofation state (0 to 3).

Place Piece Slate
With these conventions, any 4
solution can be represented as
shown here:

(Base piece)

(but, sorry: this is not a solution)

N U oW F R

o
2
0
1
1
3

MoE QW

Each solution can simply be
represented by a 6%2 APL matrix.
The “solution” above would give:

RO W
Wk o N O
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Your Program

Your (monadic) program should take, as its right operand, the 6x5x5 binary
matrix Bin, given above, and produce as its result an ¥x6x 2 numeric array,
where ¥ is the number of solutions, each of which is represented as a 6x2 matrix,
according to the conventions given in the previous section.

Extension

The problem can be extended if you are allowed to turn one or more pieces over,
except the Base piece, which must remain unchanged (just to avoid symmetrical
sclutions).

To have the same representations for everybody, 1 suggest two additional con-
ventions:

o the pieces will be turned over using a “reverse” along the last dimension: ¢
e 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 (I to 6)
s Has it been turned over (0 or 1) ?

» Number of n/2 rotations applied (0 to 3)

Send your solutions {in any APL, ], 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
President of 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 establishing itself as a serious force. Now a version of SAX is
becoming available for Linux, the free operating system that is rapidly growing in

popularity.

Introduction

I have written before about my fanaticism regarding the combination of APL and

UNIX [1] or Linux [2], so I 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, demanding the full scoop and pledging my support
(and aVector review) if I could have a copy scon!

Linux

Timagine that everyone has heard of Linux [2] by now. For those that haven't, it is
an alternative (i.e. 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
support of some large and well known software houses [5].

In the absence of good applications, Linux on the desktop was mainly of interest
to those who wanted to get involved in the development of the operating system
itself. However, it has been an excellent platform for providing file and print
services to clients running many operating systems for a long time (in computer
terms). As the applications appear, Linux is rapidly becoming a 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 simultaneous users on even
quite modest hardware. With the release of SAX there is another good reason for
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APLers to run Limix (currently ] is available for Linux, as are some “mon-
industrial strength” APLs).

Linux has been ported to many hardware platforms besides those based on Intel
processors. In the current release, SAX is only available for the Intel platform. This
may change, but I do not know Soliton’s intentions in this regard.

It is my personal hope that SAX will also creale some interest amongst those who
have not used APL until now. I am just as interested in enticing the current Linux
user to investigate APL as encouraging APLers to use Linux. 1 have always
believed that the properties of UNIX complement those of APL very well and that
the two provide a powerful combination.

Can I use SAX?

In their announcement in Vector[3], Soliton announced that “...Personal licences
for SHARP APL for Linux will be available free of charge...”, all you have to do is
download the files from their web site [6]. Note that commercial licences will not
be free. 1 am not sure of the exact pricing, so I will not repeat rumours I have
heard. However, I am confident that the price will be acceptable.

So the answer to the question is yes: anyone can use SAX. This sounds too good to
be true, and it is, 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 space to this task (this is an APL review after all) but 1 will make a
few suggestions:

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

*+ Anyone doing this 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 machire
(unless you are happy to lose the information onif). °

« It might be useful to get some help. Most experienced Linux users are only too
happy to help a newbie (maybe you can get them interested in APL).
Remember lo install and configure an X server, and lastly 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 software itself, a
single gzipped tar file of around 2.5MB and an instruction file of about 1KB. You
will 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 do this.

The Supplied Documentation

The file sax5.pdfcontains the manual. This is an impressive document: 723
pages! At times I have struggled to find what 1 was looking for, but in the end
found the information required. This is where a powerful machine pays off, as
SAX will run quite happily on a pedestrian PC with Linux installed, but using
Adobe’s Acrobat reader to do string searches in a document of this size is a
different matter! The documentation is in general well written and the pdf file is
well supplied with links, s0 navigation is not a problem most of the time. In fact, I
got to rather like this part of SAX: acroread is often easier to use than a book.
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Installing SAX

Assuming you have Linux installed, the installation of SAX is easy. All one has to
do is follow the instructions in the instruction file, install.txt. This file gives
clear and sensible instructions on the installation, and within a few minutes it's all
done.
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I have just a few negative comments about these instructions:

* Using gunzip on the downloaded file sax-5.1-Linux. tgz is not necessary.
If we have the GNU version of tar {(and most Linux distributions do}, we can
unzip and untar in one command as follows:

$ tar xvzf sax-5.1-linux.tgz
-rw-r--r-- root/reot 2611828 1999-10-19 00:59 bundle.gz

-r--r--r-- root/root 2543 {999-10-21 15:26 README
“frw=r==-r-- root/root 3067 1999-10-18 22:58 disclaimer
-rwxr--r-- root/root 5526 1999-10-21 16:55 SAXLinstall

The reason for doing this is that it saves some disk space, though in this case
the saving is surprisingly small:

# ls -l sax-5.1-Linux.tgz
-rw=rw-r-- i root root 2612398 Deec 1% 11:49 sax-b.1-linux.tgz
# gunzip sax~5.1-Linux.tgz
# ls -1 sax=5.f-linux.tar
=rW-rw-r-- 1 root root 2631680 Dec 1% {1:49 sax-5.1-Linux.tar

This probably indicates that the file is compact and does not compress very
effectively.

* More importantly, T disagree with their last instruction regarding the setting of
globals. This tells the installer to adjust every user’s environment by adding an
environment variable SAXDIR and to extend the PATH by adding the binary
subdirectory of the installation directory (fusr/sax/rel/bin by defauit).
This is not always good practice, and furthermore the instruction would only
work for those using the Bourne shell or its derivatives and not for those using
the C-Shell family.

For those new to Linux: Soliton doesn’t say which file to edit in their
instructions, This should be /etc/prafile and correspending adjustments
should be made to /etc/. Login if it exisls. Alternatively, use a “wrapper” as
Ido.

I firmly believe in “wrappers”. A wrapper in this context would be a shell
script in a common directory (I invariably use fusr/local/bin) with the
same name as the required executable which sets any necessary environment
variables before calling the executable, My wrapper in this case would contain:

#1/bin/bash

B R BB AR R B R B R

# fusr/local/bin/sax # Wrapper script to start SAX/L
# Bob Hoekstra, 1999.12.1%

HEBRRRRR BB R R R R R B

export SAXDIR=/usr/sax/retl

export PATH=${SAXDIR}/bin:$PATH

exec ${SAXDIR}/bin/sax
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I'won’t go into all the advantages of using wrapper scripts as I don’t want to
get into the details of UNIX administration, so I will leave this subject here,

T am always interested to see the amount of disk space used by a new product,
du ~s gives, by default, the number of 1KB blocks used by files or directories:

# du -s Jusr/sax/x
4203 fusr/sax/alpha
8848 /usr/sax/local
6630 /usr/sax/rel

Others will not have the alpha directory: this contains the alpha release, and is
shown here to indicate that the software has grown significantly to this beta
release (dated 18 October 1999). The Local directory is not really necessary (it
only contains the downloaded files and they could be elsewhere) but this is as per
Soliton’s installation instructions. This means that a minimum of 9MB space is
required in the disk partiion where you install, with 16MB being realistic
following the installation instructions. Bear in mind that you will want to use the
documentation, which (following Soliton’s instructions) is in local /sax5. pdf.

Starting SAX

Having completed the installation, I looked at the README, noting that SAX had
been compiled on Red Hat Linux with a kernel version 2.0.36, whereas I run
Debian Linux with a 2.2.1 kemel. This caused no problem as the Libc and
libncurses libraries were the same version.

Execuling my wrapper script described above brought up an interpreter window
almost instantly (see Figure 1}. The interesting things to note in the window are

* The copyright statement. This clearly indicates that this is not a final release,
but a beta version. It also gives the URL to find updates.

* The fact that the process number is given at startup. This is useful as separate
AFL processes use this number to identify each other for communication
purposes. As a last resort, runaway processes can also be killed using this
number. It indicates the UNILX parentage of the product. This is followed by a
timestamp and the name of the user owning the APL process. See the line

920) 1995012013 21:07:26 hob

* Lastly, immedialely before the clear ws, is another line showing that this is
“SHARP APL for Unix“ Iam curious asto whether this is

* ahangover from the UNIX-to-Linux port,
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* amistake,
* an indication that Soliton thinks “Linux=UNIX", or

* anindication that lessons learned in this version are to be implemented in
future UNIX versions.

AR RT TS Y T R R W W R K W W kR W KR - O

The interpreter interface is implemented in an xterm window. This pleased me as
it means that SAX should run well across a network, running the interpreter on
one machine and the 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 my Sun Ultra 5.

SAX should also work fine while run from a telnet-type session from a PC,
although such an interface may need some fiddling to get the keyboard working
correctly. Unfortunately I have not been able to test this.
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Running SAX

In earlier communications, Soliton expressed satisfaction with the performance of
SAX. I do not want to start comparing execution times between SAX and other
AFLs, as the comparison is not fair if the operating system is different.

However, I am happy to say that SAX is very fast. At no time did 1 fee] that the
system was sluggish, 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 Funcfions Manual section on unix.filesync
(page 252). Issentially (as 1 understand it) setting this to 0 allows full 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
risk.

SAX was also quite careful with system resources. I tried to see how many
sessions | could open: with 60 simultaneous open SAX sessions, each of 0.5MB, 1
had about 3MB of my 96MB memory still available and I had not started to use
any of my 280MB swap space. The script 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

Ifound it a little difficult to get into SAX. It has been a few years since I last used
Sharp APL under MVS on a mainframe, and 1 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 recommend
it.

Of course, anyone can write “old” APL code (users of VS/APL will feel right at
home) but modem features are implemented quite differently. Fortunately for
me, Dan Baronet’s 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 shows ils 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
language. In certain cases the importance of 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 commnion denominator functions for non-boolean integers. This seems so
logical that 1 cannot imagine why other APLs haven't adopted it.

Lastly, the mainframe background also 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 5 fask {this is a
background APL process controlled by shared variables) using AP 1 which loads
a workspace, executes a trivial latent expression function and captures the result
is almost instantaneous. Although workspaces of up to 2GB are supported
(mainframe workspaces are typically much smaller) subject to available swap and
memory, the technique of packaging is also still there, allowing the developer to
create really complex programs while keeping memory usage at sensible levels.

After a while, SAX started to come almost naturally and I began te appreciate its
features. One might conclude that the language is fully featured and includes
several powerful extensions to the IS0 standards. Initially there is some learning
to do for those not used to it, 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 preductive
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 1 have
not yet 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
editers 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 mainframe editors are concerned, I thought IBM did it better with
V5/APL (along with a little help from GEDM 1 believe), as did STSC's mainframe
product, which used the same editor. As far as I'm concerned APL2 was no
improvement in this regard. Sharp APL’s editor is a large step backward, and this
is essentally 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 tediocus 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 product still 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 sure it will.

However, Soliton is unlikely to have the field to itself for long. Dyadic Systems
are probably going to armounce their Linux product soen [4] and with IBM’s
support for Linux, I would not be surprised if APL2 was not far behind..

Soliton has intimated that this port is a byproduct of the POSIX port of the Solaris
and AIX products, ] am keen to get my hands on the Solaris version and compare
that to its competitors on an even footing.

Conclusion

Soliton has a real rough diamand here: the language is great once one gets used to
it, but the development environment can do with some improvement.

I would recommend that all 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 Solatis or AIX or SAM on their mainframe should be
looking at 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 that it 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 for first quarter 2000 [3], so we don’t have long to wait. When
this arrives, we can use relatively cheap hardware and a free but stable operating
system to create world beating products!

Notes, References and Web Sites

[1] Refer to Dyalog APL for Motif Version 8.1 Release 2 for Sun Solaris 5.5, by Beb
Hoekstra, Vector Vel. 14 No. 3.

[2] Read the letter from Bob Hoekstra in Correspondence, Vector Vol. 16 No. 1

[3] Seliton made an announcement of the impending release of SAX/L in
Susknining Members” News, Vecfor Vol, 16 No. 2

[4] Dyadic Systems indicated an “expectation to announce” a Linux port in early
2000 in Sustaining Members” News, Vector Vol. 16 No. 2.

[5] To getan idea of growing corporate support for Linux, search for “Linux” on
IBM’s web site (http://www.ibm.com/).

[6] The Soliton Associates web site is at http://www.soliton.com/ and their
Linux web pageis http: //www.soliton.com/Linux/

[7]1 Red Hat's web site is http: //www.redhat.com/
[8] SuSE’s websiteis http://www.suse.de/
[9] Debian’s web siteis http: //www.debian.org/

[10] The Linux Emporium provide an excellent Linux service at their web site:
http://www.linuxemporium.co.uk/

[11] Sharp APL vs. APL2 coding siyle, 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 was as slick as ever, the attendance was excellent
(comfortably over 100) and the atmosphere was strongly 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-leoking - many of the talks were of general technical interest and you felt
that this was a young crowd who were doing some seriously exciting stuff with
the Internet. What's more they were willing to share ideas which were early in
development, but could well be out there as products this time next year.

Yenue

Orlando in November is an ideal US target 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 was basically a vertical motel with a conference centre strapped
on the side.

The Iayout of the meeting rooms was good - we had three adjacent rooms with a
central area for coffee breaks where you could easily wander out of doors and sit
around under the palm trees for a chat. The projection equipment was ever-
present and worked first 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 on the social programme - on a trip this short I try to stay close to my
natural time zone, so my early-to-bed and up before dawn regime cut me oul of
the LaserQuest outing and the Chinese meal.
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Training Day One

1 think about 40 people attended the four training sessions - I spent the day with
Gary Bergquist learning about ZarkWin, but there were alsc 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 went to this talk a little puzzled about the claim that I would receive “software
worth $7,500 completely free” if I attended. Was the price a misprint? No, as Gary
explained “I put an outrageous price on it because I have no interest in selling it!
This was not built to sell, it was built because I would die without it”.

Gary’s major line 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 loo 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,
and if you really wanted to go down this road it would be far better just to make a
OWIN emulation and leave the system with a DOS look and feel.

The next cut took 9 months, it was much better, and at the end of that time he
again threw it away and started over. In the light of the inventors’ motto “It fakes
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 what he says, I shall just add a few notes on what I found
most interesting about his approach, and leave it 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, and yet there are major production systems out there with
massive ‘build” functions which are just reams and reams of JWI 'New' code
with wired-in numbers for the position and size.

* all the ‘objects” Gary allows you to add to the base form are defined by custom
classes by functions such as zwaBut t ons which has all the stuff necessary to
make and manipulate a ‘button group’ object. His designer simply trawls the
workspace for things with the right sort of type and name and offers these to
you. It is fascinating how PlusWin programmers have learned to live without
namespaces! The trick is simply to treat a function as a namespace, using the
right argument as the ‘function’ so you end up with either a huge Select-Case
structure or in Gary’s examples, lots of lines like:
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+('New! 'GrpSize' ‘'GrpNew' ‘NewLoc'eap)/a%,al,ai7,a17

What I find interesting here is that this apparently horrible kludge does have
some advantages - you can top and tail this function with common code very
easily, and it puts all the rats in one trap which moves easily out to file, has a
single timestamp and so on. I can see why the PlusWin world is not crying out
for namespaces - if you already have a function-based filing syslem, the last
thing you will want to face is the prospect of adding in the extra level of
complexity needed to walk the namespace tree 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 kludge is not quite so kludgy after all.

= Gary's approach to form design is very novel and quite fascinating. He gives
you almost no direct control over the positioning of objects, and things like
labels determine their own size from the font and text. What you set is the
relationship between objects, using a very powerful set of alignment and
spacing constructs so you can say ‘A is centered below B which is to the right
of C...." and so on. Objects can be put in groups which are part of other groups
and so on, so once you get a feel for laying out forms with these rules you can
make basic data-entry forms very quickly. What is more, the rules are re-
evaluated on resize of the main form (assuming at least one of the objects was
sensitive to form size) so you get very effective resize behaviour - way beyond
anything you can do in Dyalog APL with the ‘Attach’ property.

This approach solves two horrid problems, only one of which Gary was aware
of! The first one is ‘large fonts’ - people who run your application on big
screens with a big font size. His forms just cope! The second one is
translatability - someone translates your application into Finnish and on
average the text labels get 50% longer ... he copes magnificently with this one
too and he didn’t even realise! The final advantage of using a rule-based
design strategy is that if you want to push eut HTML forms you traditionally
do it with tables, pulting the various input fields into table cells and using
colspan to get rough control ever width. Of course you can cheerfuily nest the
tables, so groups of controls typically end up in deeply nested tables - this fits
s0 beautifully with Gary’s rules that | could see his designer as an excellent
starting point for an IITML forms generator!

Watching the audience reaction to all this, I fear Gary may be crying in the
wilderness. I can see the merit of what he is doing, and so will anyone else who is
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 - these
metaphors are not for mixing ... but if I can sneak some of his automatic
alignment rules into the Causeway designer without treading on its purely visual
approach, [ will certainly have a 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
session at 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. [ also managed a few previews or postviews on the
balcony over a doughnut or lunch.

Eric Lescasse chatting with Bill Rutiser over an outdoor lunch

Jim Sinclair - using APL at Cognos Corporation

For those of you who have been asleep for the last year, after various false starts,
Lex2000 and the 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
Cognos product set.

Jim Sinclair is a VP in development, so he is both a user of APL and to an extent
the link from the APL2000 group into the Cognos management structure. He gave
us an interesting history of the company, and of his 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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He first met APL at the University of Waterloo, then left it for 25 years to work in
system development in a variety of ‘conventional’ languages. He again became
interested in APL as a development tool when Cognos began to explore extending
their product range towards the financial consolidation and budgeting areas. He
quickly became aware that many of 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 no better), gave up on it rather
quickly and bought a copy of Dyalog APL instead. Having used this to build
some prototypes, he investigaled Lex2000 which turned out to be written in this
other APL ... | He attended the APL2000 conference in 1998 and found it hard to
swallow some of the things which were being claimed about the 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 we use. I used to like the Dyalog debugger better,
but now I like CodeWalker.

* implementing math algorithms - it seems to work right first time!

* stability - I've used Microsoft products for years and years and they blow up.
This blows up too, but not very often,

* support - in all the years of working with Microsoft support, I've never talked
to a real person. APL2000 have been very good at getting stuff into the product
{for example to make MDI work as it should) that I felt was really necessary.

* development environment - OK, but plenty of other stuff competes very well.

* programmer productivity - I don’t think that APL is any more productive than
C++. It depends more on who you have and what you use it for. If you are
working in the right sweet-spot for the language, you are very productive.

Naturally the last comment drew a 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 of little 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 be trying to hack this stuff out in APL. Watching Richard (age 16yrs, APL
experience approx 13yrs, Java experience approx 18 months) develop simple
multi-user TCP/TP games in APL and in Java, I reckon he is at least as productive
in Java as in APL. In particular the Gui development tools (as shipped by any of
the APL venders) are light-years behind Delphi-5, J-Builder or Visual Basic.

Some of Jim’s dislikes were:

¢ writing Gui code - atrocious - I don't like the process. I tried some of 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 behaved in the right way.

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

* performance - you can’t get APL te sing like C++.

* memory management — in C++ 90% of your bugs are 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 locks
good”. This is a tough one! APL2741 has probably run its course, but getting a
fixed-pitch font to work well both on screen and paper is not easy. Adam Kertesz
showed a rather nice one called Andale Mono in his talk later that morning, but of
course it had no APL symbols in 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 uses it.

Breakout Sessions

I was Iucky to get my own talk out of the way early, which also gave people time
to catch me later on in the conference. However I missed out on two papers on
porting mainframe applications, which was a 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 OPP to the limits. ]
particularly liked his “measuring-rod” analogy - say you are trying to report the
length 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 snag is that you are only allowed to 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 T would be 5/8. Clearly you can do addition and multiplication in
such a system of measurement, and clearly you will rapidly generate inaccuracies.

63



VECTOR Vol.16 No.3

Now imagine that you are allowed to pick 53 contiguous rods from a set of (say)
1024 and you have all the same problems, just pushed a little further to the right
of your boolean vector. Well, this is just what the [EEE floating-point specification
(as implemented by the Intel FPU) is doing, so now you can see why things don’t
always come out 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.

G

Finally, [ went to see Fred Waid who is
responsible for the www.openhere.com
portal, which is driven entirely by
APL+Win. 1 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 IS - but very convinced by
Fred's argument that when you want to
write ‘neat stuff’ on the client side APL is
 asuperb 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
chance of rewriting the spider mearly as fast as they reformat the site! | 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, but is it really
that much more productive than C++ here? Time will tell.
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Chris Lee (SoftMed, left) and friends between sessions

Conference Day Two

One of 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.

Don Segal - 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
have little control over the system as a whole. Rival products were based on

65




VECTOR Vol.16 No.3

asking the users what they needed - they invariably creaked at the second site
and failed soon after under the weight of ad hoc patches. “We saw a lot of
competitors having to keep customising from client to client - when you reach
50-60 clients you are in quicksand.” Don also observed “The software business is
not as easy as a lot of people seem to think - the product must be designed to give
leverage and be generic across scales”.

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

Breakout Session - morning

Using a Resource DLL Compiler - Brian Chizever

Fortunately for me, Brian re-ran his eatlier session on using a resource DLL
compiler to make a simple-to-ship collection of icons, bitmaps and sounds for use
in a runtime +Win 3.6 application. This was one of those sessions which was just
plain useful, and came with a nice freeware resource compiler and linker to make
it easy to use in the comfort of our own portables. The following notes are more or
less as I took them down during the session, with minor corrections to bring them
into line with his PowerPoint slides.
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N L

Brian sharing the 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 Windows system. You can quickly accrete a
huge collection of icons, little bitmaps, cursors and maybe even special sounds.
These make it 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 balance I feel it is always better to have Windows construct these
for you, rather than taking the DyalogAPL option of storing them in the
workspace as numeric arrays (for bitmaps and icons) and crealing 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, changes to the object format (e.g. animated cursors) and so on.

What Brian suggested was ‘putting all 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 ways for setting the ‘icon’ property of your main form:

"ff' OWI 'New' 'Form'
ff
" ff' OWI 'icon' '..\licons\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 more interesting
choice might be any of ...

'ff' OWI 'icon' ‘'notepad.exe’
‘ff' OWI ticon' '>ICO 2 notepad.exe'’
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The top line simply picks up the default icon from the notepad application - it
does not need an explicit directory as Notepad resides in the Windows directory
which is always on the search path. The second line is more explicit - it requests
the second icon resource from the same .exe file. If you check out your start-menu
shortcut to Notepad you will indeed find that it is hiding two icons in there!
Another example might be:

ffY OWI 'icon' 'calc.exe!

You can also set the ‘pointer’ of the form in a very similar way, for example to
have an extremely silly seal bouncing a ball on his nose:

'ff' OWI 'pointer' '..\cursors\seal.ani®

= 1t . |- 10 %]

Z

Sounds are a little more complex, as you first have to load the DLL into memory
and get its handle;

O«L+DWCALL 'LoadLibrary' ‘conf.dllt
27787264

(wcall 'PlaySound' tcat' I 'snd_async snd_resource!
1

OWCALL ‘'Freelibrary' L

- Or you can do it the easy way from a sound file if you prefer (1=async):
Owcall 'PlaySound' '..\sound\curlew.wav' 0 1
N.B. Don’t try this one in the airport lounge on the way home!!

Having whetted our appetites with a rather nice spinning globe and a barking
dog, Brian continued by taking us through the process of making our own
resource DLL complete with icons, cursor, sounds and so on. By the end, anyone
with a portable on their lap had a working CONF.DLL with an assortment of new
odds and ends included - this makes for a very satisfying workshop as you can be
pretty confident that it will all still work when you get home.
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Basically this is a 3-stage process:

1. Combine your assorled icons and bitmaps into a single resource file. This is
done by wriling a script (typically called a .RC file) and running it through a
resource compiler to make a .RES binary file. A freeware compiler was
included on the conference diskette.

xx.RC + (50 ICO xx.CUR ... etc) ========> xx RES

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

3. Run a linker to strap the output from stage-1 on the back of stage-2 to make a
functional DLL. Again, a freeware linker was included.

*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.RC file ...

/7

// Icons

/7

cD ICON "pies\\cd.ico"
MEDIA ICON "pics\\media.ico"

Comments have the usual C++ style and blank lines are ignored. The “live” entries
give either a number or a name to the resource, the resource type and the path to
the actual resource file - note the doubled backslashes here.

i/

// BSound Files

// a bug in ALINK.EXE 1.6 dreops the first letrer of any
// resource with a rescurce type "WAVE™

/7
xCAT WAVE "plas\\cat.wav"
xDOG WAVE "pies\\dog.wav"

Brian even documented the bugs in the supplied freeware compiler! The final
section of the script sets up the information which Windows will show in the
property sheet for your DLL:
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1 VERSIONINFO

FILEVER3ICN 3,6,0,0 // your file version (returned by ]DLL}
PRODUCTVERSION 3,6,0,0 // your product wversion
FILEFLAGSMASK Ox3fL // which FILEFLAGS are valid
FILEFLAGS 0x0OL // O0=normal, else debug, private, etc
FILEDS 0x4D004L // VOS_NT_WINDOWS32
FILETYPE 0x2L // DLL
FILESUBTYPE 0x0L // no sub-type
BEGIN
BLOCK "StringFileInfe"
BEGIN
BLOCK "040904L0"
BEGIN
// these entries appear at the top of the property sheet frem explorer
VALUE "FilevVersion", "3.6,b\0"
VALUE "FileDescription®, "APL+Win 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", YAPL2000 Inc.\O"
VALUE "OriginalFilenama™, "rescurce.dll\0"
VALUE "PreductName", "APL+Win\r\nResources\0"
VALUE “ProductVersion", "3, 6\0"
VALUE "Reason", "1999 APL2000 User Conference\0"
END
END
BLOCK "WarFileInfo"
BEGIN
VALUE "Translation", 0xd40%, 1200
END

END

He recommended leaving the upper entries alone (except for your product
version} and adding any useful documentation to the lower set. Note that all the
strings are ‘null terminated’ in good C fashion and you may use \r\n to insert
newlines here. To run this, you need a good ol DOS prompt (ves, it does still
exist):

D:\ARCHIVE\APL2000\rescurce>gore —r conf.rc
GoRC.Exe Version 0.53 - Copyright Jeremy Gordon 1998/%
output file: conf.res
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This generates as output a file called conf . res, which can then go through into
the linker:

D:\ARCHIVE\APL2000\resource>alink —oPE -dll conf.obj conf.res
ALINK v1.6 (C) Copyright 1998-% Anthony A.J, Willlams.
All Rights Reserved

Loading file cenf.obd

Loading file conf.res

Loading Win32 Resource File
matched Externs

matched CemDefs

Generating PE file conf.dll
Warning, neo entry point specified

The final warning is fine - this DLL doesn’t do anything, and the linker thought it
ought to tell us! A quick check in Explorer proves Brian wasn’t lying!

That really is all there s to it. As

e ' : ., .. .| a final check we can copy the

7701} updated DLL over to our
working directory and use one
of those icons on the main form:

VfFY OWI ticon!
V»IC0 CD conf . d1I!

: 11999 APL2000 User
Conference .- ..

Note the use of a name, rather
than a number here - this makes
things fairly self-documenting.

Criginal Filenamne
Product Name
Praduct Version

Brian did point out one
annoying difference between
: Windows95 and WindowsNT -
=N NT orders icons as they appear
- in the .RC file, whereas 95
orders them  alphabetically.
4 || Simple enough to work around
... just be sure to arrange them
alphabetically in your resource
sctipt and then they will both behave the same. As 1 said at the start, it all just
works, even back in 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 on a toolbox for generating a
fully cross-indexed website, Warren Baelen on ADO and Patrick Parks on
interfacing 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 to drive it from APL.
Again, this was a helpful talk with all acronyms well explained, and again I hope
we can cover it in detail in a future Vector - there was far too much detail to
include here.

Carl House in a hurry!

Patrick Parks

72




VECTOR Vol.16 No.3

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 1 felt it was
more about trying 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 same time. Dyalog simply duck (sic) the problem - last one out saves the log!
More realistically 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 ...

APL Session Log ’

E.Ug_for:C!:lfre!t;t'Se.gs‘inn 1Lng f;:JNe.:!_N‘Se_ssi;mul

& _ﬁ',;gd_ﬂm; N

(" B__Eﬂln H_@arl:Logghg RS [rérernerﬁalNatnc

| € Epdloggng G 4 |
@ _' Mamtain Curent Loamng State

. lLogging‘is Qf -

LoggngMethcd N
ﬁ Apperdta File
- ¢ Dvemite Fie

“LogFileName °
{aleug

Acli;e‘ Lug File

One day 1 may find out how to work it — 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 make things stop where I wanted them to. Hopefully the same
command-line approach will work here too so I can be selective about which
workspaces [ Jog and where.

The last session 1 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 namespaces to these systems could cause more
problems than it would solve. The day closed with a talk by Luis Caro on APL in
the Columbian banking system. 1 am sorry to report that by now 1 was too brain-
dead to attend, so if anyone took good notes here, it would complete the picture
nicely to have them.

Training Day Two

The conference closed with a final tutorials day - 1 think around 30 people were
still around to the end, although some of them were probably just kicking about
waiting for flights home. 1 grabbed Brian Chizever's notes on [JWCALL which
have an excellent coverage of the common Windows calls you might need from
APL. I also had an excellent impromptu tutorial from Bill Rutiser on a Russian-
built package called FontLab which actually seems to understand the TrueType
font format, unlike Fontographer which just presents page after page of
meaningless options with no help whatsoever on what they do. I am now a little
more hopeful of being able to make an APL 2741 font that works correctly in the
majority of modern web browsers, as well as in Word documents and APL
sessions!

Other sessions on offer were from Rick Butterworth {using the complex classes
like ListViews, and running APL+Win as an ActiveX object); Eric Baelen on
driving Excel from an APL+Win application, and Eric Lescasse on his APL+Win
3.5 object collection. This is a library of over 70 custom classes which have been
built using the new user-defined objects capability.

Wrap-up

If you can take time out round about the 3rd week of November next year, this
looks like a very worthwhile trip. Even if you mostly develop in some other
flavour of APL, you can benefit from most of the ideas and it really helps to have
some of the general enthusiasm rub off. As Eric said in his opening address, when
you go back home and start working, it often feels like you are the only one left.
Getting together with a bunch of like-minded APLers is an essential part of
keeping the flame alive!
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A Conference for Winners

reported by Jim Lucas (jel@danbbs.dk)

The APL2000 Users’ Conference (Orlando, Nov. 1999) had “Winner” written all
over it. From the quality jacket (I wear mine everywhere, now), full proceedings,
and significant software included with the registration handouts to the superb
tunches (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.

The Pool, from the Balcony outside the Conference Area

The tone of 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 what I've
done. Let me show you how I did it.” With enough detail that you could
reproduce it directly, not just an outline that required you to figure out all the
important details yourself. And the speakers were SPEAKERS, apparently chosen
for their skill in live presentation, not just for the topics or content they were
presenting.
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Who were the attendees? Plenty of experienced — and successful — “old timers”,
but also a refreshing scatter of not only new, but also young faces. The advance
attendee list had 97 names representing 13 states and 11 countries; 59 different
companies were represented. I believe there were enough late registrants to push
attendance comfortably over 100. There also seemed to be a good mix between
independent entrepreneurs and corporate programmers.

lattended all four days, the two Conference Days, plus the two optional Training
Days, one before an one after the Conference Days. Adrian Smith was also there,
as both speaker and attendee, so please read his much more detailed review in
this same issue. I won't try to duplicate his technical reports; he took much better
notes, and skipped the evening entertainment and bull sessions to write them up
each night. I'll just try to say what it felt like to be a participant.

The Program

The format for the Training Days was simple, a three-hour session in the morning
and another in the afternoen. The only difficulty was in choosing which of four
concurrent streams to attend. These were intensive sessions, with three of the
streams each day being actually six-hour classes interrupted by lunch, and only
one stream each day having a different topic in the afternoon than in the morning.

Conference Days were crowded with shorter presentations, but peppered with
fifteen-minute breaks for mingling, discussion, and refreshment. In all there were
seven non-technical plenary sessions, ranging in length from fifteen minutes to an
hour and a quarter. Each day there were four hour-long technical presentations in
each of three parallel streams. Topics ranged from the effects of APL’s internal
representations on precision and efficiency, to the many ways to get what you
need out of the morass of Windows® internals, to designing and managing web
sites. I don’t think there was a single time slot in which I didn’t have to make a
difficult choice.

I wor't take space here to list all the session topics. As [ write this, the information
is still available at <http://www.apl2000.com/ejblet12.htm> and its subsidiary links
on the APL2000 web site,

The Materials

I already mentioned the “proceedings”. It's actually a bit more than that, a binder
containing the Agenda (a copy of each day’s schedule, including brief description
of each session), the (advance) Attendee List, the papers for each of the Breakout
Sessions, and papers for two of the Training Sessions, as well. The loose-leaf
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binder is a bit bulky, but that format made it easy to insert in their proper places
late-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 wrong font.

In the same binder — in a plastic page with snug pockets for the purpose — were
five diskettes, all containing self-extracting compressed files: Disks 1 & 2 of the
APL+Win 3.5.03 Patch (3.5 is the current version), the APL+Win 3.6 Betn 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 bitmaps to executables.

Software handouts were also provided to attendees of three of the Training
Sessions, so I also got the ZarkWin software. Attendance was higher 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 down the line.

The Presentations

On the first 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 has also reported well on the plenary presentations, and again [ won't try
to add to what he has said.

Conference Day 1
These are the Breakout Sessions | attended on the first 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 Windows interface . Nothing new on the
“raw APL” front this time around.

Brian Chizever - Resource DLL Compiler

This was a powerful and detailed demonstration of what Windows resources 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, including
accessing the CIY's descriptive details from CDDB, a database of CD information
on the internet.

Fred Waid - Open Here

[ attended Fred's workshop at the APL99 conference and felt I learned a lot. But
for someone new to web-oriented design and programming it was just too much
to digest in one go, so I attended this session in hopes of reinforcing some of what
T'had already heard. The shorter presentation was less technical; still, it filled in
some gaps in my understanding. What does seem clear is that programming a
web site or web tools in APL is no more difficult than programming anything else
in APL. Think about that. And his demonstration shows that by various measures
APL is a viable foundation for web-oriented programming.

Conference Day 2

These are 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 of
the progress in Microsoft® database technology and the various current
alternative paths for communication between APL and Access, with
recommendations.

Carl House ~ Fast Track to a Good Web Site

You want to create a web site fast? A good web site? Then don't try to reinvent the
wheel. (Now where have 1 heard that expression before?) Search out sites you
think are well-designed and use them as templates. Then experiment a bit to see
which do the best job of presenting your personal content in an informative and
usable format. Carl showed us how he did this, explaining and iltustrating his
choices. He also talked about related issues of website maintenance.

Eric Baelen - An Excel® Front End for APL+Win Applications

How to use an Excel Workbook as a front end to an APL+Win application. With
enough detail for you to go home and do it again yourself, then proceed to doing
it with your own workbooks and applications,
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Tom Atkins - APL and Powerpoint®

Frankly, 1 attended this session to learn about Powerpoint. [ 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 1 attended only the first half of what was an 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, 1 feel 1 learned a
great deal about the Windows API in all its variety and how to use it from APL,
including using it to retrieve information on how to use it. Invaluable.

Fric Baelen - Excel

Complementary to using Excel as a front end for APL applications is using APL to
constrict, populate, manipulate, and interact with Excel Workbooks and
Worksheets. Le., instead of making AFPL 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 maintenance easier.

Presentations I Missed

If 1 attended eight different Breakout Sessions, then 1 missed fifteen. (Brian
Chizever's Resource DLL Compiler presentation was offered 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 I 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 /ud attended these talks and the
presenters themselves.

Adrian Smith's Introducing VML... piqued my interest and gave me enough to
start me working, This is clearly something I'll be looking at more closely in the
future.

Gince I live in Denmark and have contacts in other countries (Poland, Finland,
Russia, Japan,..) multi-language support is of great interest to me. Though 1
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 my problems is a
separate issue.

The papers on floating-point precision and nested-array internals were comforting
in confirming what I thought I already knew. Rick Butterworth’s Managing Long
Running 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.

Though I'm not currently involved in such work, it was interesting to compare
the two papers on migrating applications to APL+Win from older environments.
And instructive to note both the similarities and differences in their stated
approaches. 1 was also intrigued by the contrast between Walter Fil's (Taking the
Migraine Out of Migration) and Gary Bergquist’s (the ZarkWin Class) philosophies
of the best way to upgrade from DOS-based to Windows-based user interfaces.

Beyond the Presentations

Everything at the conference was arranged to encourage people to interact with
each other, sharing ideas, helping each other, and just getting acquainted. All the
presentation rooms opened onto a central mini-lobby, where could be found both
refreshments and the central desk — for registration, information, and assistance
of all sorts. Across the hall — if that's the right word for a glass-sided walkway
large enough to accommodate a transport truck — was a balcony terrace
overlooking the swimming pool, with tables and chairs as for a café. People could
easily congregate in groups of various sizes, but all in close proximity, so shifting
among groups was also easy... and so was reaching out for something to eat or
drink without abandoning one’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
cheaper alternatives. The room was spacious, with plenty of room between the
tables. The food was overwhelming, with myriad choices representing several
cuisines, from pasta to carvery to sushi. I think even the vegetarians had to make
choices. Unnecessary luxury? 1 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
seemed to feel that stiff formality was required. There were a few speeches and
presentations, but they were brief. Clearly, we were intended to pay attention to
each other, and we did.

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. I do think it was a big plus to have all the
main events in the same hotel where most of the participants were staying.
Unfortunately, not all attendees managed to get rooms at that hotel. Fortunately,
the area is a hotel truck farm, so I think everyone managed to find rooms within
walking distance. [ think I was the most distant, a mile away. After finding no
room at the inn, | managed to book a room at a real motel, at half the price. And
that mile walk was all 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 of live 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
Disnev World theme parks. They’re much to
big and expensive to consider visiting for just
an evening.) [ don't think many of the
conference goers went to the hotel’s disco (foo
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 evervthing else, it was
conveniently located, just down the street from
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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 some of it
may be exploratorium-like. We all got whisked to the top floor, which was ours
alone for the night. It was a games arcade, and everything was free! Video games
of all sorts... Shoot the bad guys; pick your flavour. Race vour car, skis, kayak, etc,
Boxing and karate. But also shooting basketballs, kicking soccer balls, air hockey,
and the ultimate... laser tag! There was a cash bar, and we were provided with an
incredible free dessert buffet, more than we could possibly consume.

The Dessert Buffet!

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

In Closing

This conference was instructional. Nothing was theoretical; 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? Not at all! 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 I plan to return next year.

In one evening discussion Roy Sykes challenged us to come up with solutions to
certain problems in APL, using very few characters. I won't steal 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. Have fun.

And finally, I'm including some photos 1 took at the
conference. [ won't bother with captions or explanations,
except for two: Those of you who saw Eric Baelen
present his APL Man com-
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 ‘.,.

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 have lived at
the Peabody for generations and have never set foot in England.

I recommend this conference to anyone who works in APL. Even if your dialect is
not APL+Win, you will probably learn a lot which is useful. Consider attending
next year.
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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 (Jml=2.

When reading this text keep in mind the date it was written (September 1999) as
languages change and may render this 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 runming
under Linux and compared to APL2 here.

Variables and workspace names are enclosed in ‘quotes’. Functions and files are
enclosed in <angle brackets>.

Italicized words usually precede their definition.

The term afom refers to a numeric or character scalar only. The term item refers to
any scalar.

Whenever possible I will show examples in SAX and APL2 side by side.

To better understand this article you should first read the preceding article
titled “SHART APL vs. APL2 coding style” (see Vector 16:2 p.87).

Because I will use many examples involving monadic and dyadic functions I will
use <mx> to denote a function used in a monadic way (where ‘x" may be a
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number as in <ml>, <m2>, etc.) and <dx> lo denote a dyadic function as in m3 x
d2y.
Tuse 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 introduced in the late 70s.
Unfortunately they were never used to their full potential because of implement-
ation restrictions In SAM. With the arrival of SAX those barriers were removed.

An important distinction between SAPL and APL2 is 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, 1 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 30,"'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 (c1 2 3),7x

It is also possible to use the data to the right, as in “divide by 3 and 5”:
+73 57sx $03 57x

for which an equivalent statement could be

(<3 5)+e >y (c3 5)+~"x
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or, without swap (the SAX = operator),
x+ ><3 5 x+'e3 5

When a data argument is used with ™ (or o) the entire data list is used. Notice
what happens next:

b= p+ 3 6 s y=pioe3 & 14

SAX applied the function “divide by the vector 3 6" and returned 4 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
reassembled into a 4 by 2 table (matrix):

y 2 = p +3 6 th

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 egch item.

Swap, (<) monadic use

Swap, is used to swap arguments to a function. Its monadic use implies the
argument is the same to the left. For example, if b1 b returns the number of
contiguous 1s to the right of boolean ‘b’ then so does 1cb. To remove trailing
spaces in a series of enclosed words we can try

(-LcBst t="aw)d e

Composition operators

There are 3 composition operators in SAPL: with’ (), on (<) and upon (6). Their
syntax is always x f”g y and they are ambivalent. As described in the preceding
article, with differs from or only in applying the inverse of g after f and g and
requires knowing the inverse of g. Ex:

prx p T x

¥ In SAX the term used is under but T will stick with with here
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Here, for each cell, we first disclose the cell, apply shape then apply the inverse of
disclose, namely enclose, to the result. In APL2 the disclosefenclose is implicit and
never specified. Nor can any other function be used with the ” operator.

To get the shapes of all elemenits together in a simple array in the preceding
example one must either disclose the final result:

o oo
or, in SAPL, use on instead:
po>x

Those 2 operators (with and on) assume g is monadic and f is ambivalent. Like in
APL2 where f is ambivalent.

The individual results are assembled the same way, whether they are disclosed
together using >f "> or as a result of doing fs>,

The ability to specify a function different from disclose in SAPL leads to interesting
cases. For ex:

T 8x . (7241 1,px)px
Another is
v\ "&b dv\db

to scan backwards.

Upon (5)

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 upen. That is
po>y and pe>y are the same.

What really is interesting is when you have a sequence of them. For example,
assume we want to apply three functions in sequence to each cell of an array.

2 only valid for rank 2 or less objects
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We can do
miTem2 >ma >y mi"m2"m3"y
or we can do (Dyalog only down here)
midm28m3 >y miemZomd’ 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 p y 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. I will often refer to Dyalog for examples in the following text
as [BM's APL and APL+Win do not have this feature.

Chaining functions

Chaining functions using the operators seen so far is not that obvious at first. We
have to remember the meaning of , ¥ and & and keep in mind they have, like
any other operator, 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 functions is 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 diemiemzems’y

is the same as doing, for each corresponding cell

x[i]1 d1 m1 m2 m3 y[i]

As seen earlier, using constants with dyadic functions makes them monadic and
is allowed. For example:

x diomie (2 3°d2)°(d30'ds')°m2"y
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then SAX

In SAX the menadic functions are applied to both corresponding cells until the
dyadic function is reached. The use of on and upon or parentheses around the
functions may achieve the same or different result. Ex:

x dismismzems > ¥
x die{miOom20m3) > ¥y

is the same and equivalent to

<(mi m2 m3 »x[f1) di (mi m2 m3 >y[jl}
for each corresponding cell.

uporn (&) should be put just BEFORE the (only) dyadic function if it’s not the
leftmost funcHon, as in

X miom2odiemacms >y
which is, for each corresponding cell,

«ml m2 (m3 m4 >x0j1) d1 (m3 m4 >y[j1)

Of course clarity may suffer a bit. By the way, this is all in accord with what |
does3

Interpretation of this last example

Remember operators bind “naturally” to the left. Reading from right to left we see
that

* ” tells us to apply the entire sequence to its left to each corresponding disclosed
element of ‘X" and 'y

*+ the rightmost ¢ tells us to apply <m4> monadically to >x[j] AND >y[j] and
pass these two results as arguments to dyadic function <m13...m3> whose

* rightmost © tells us to apply <m3> monadically to each argumenl and pass
these two results as arguments to dyadic function <m18...d1> whose

+ rightmost 6 tells us to use <d1> dyadically and pass its result as argument to
monadic function <m18m2> whose

3inJ, "is &., 9 i5 & and & is @ for function arguments
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* 3 tells us to use monadic <m2>* and pass its result as argument to monadic
function <m1>

* which returns its result to =
* which returns the result of the entire sequence after enclosing it

Personally I'd recommend breaking down the sequence if possible. Or write
another function that does the same and call only that function, as in
x myfn’>y.

Dyaleg’s dynamic functions can achieve the same result by deing

¥ {m1 m2 (m3 pY o) di m3 m4 w)}’y

Examples

1: to perform integer division (floor of divide) of two lists of numbers we can code
x Lo+ y lx+y

The difference here, is that the former is done cell by cell whereas the latter is
done function by function (it cannot be done cell by cell in APL2).

2: let’s put a few features together. In this example we want to take the first “n”
rows of each table in a list and then transpose them:

n §8+7sm §'n+(11"m

Here we have upon with short take with disclose. ‘n’ being a series of scalars (vector
of integers).

3: find the rank of each cell:
pSp~>x pep’x

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

4t doesn’t matter which operator (on or upon} is used from then on since functions can only be called
monadically
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Scalar functions

In APLZ2, the use of the each operator is assumed for scalar functions (like +).
There is no need to specify it°. Ex:

X+ sy X+y

+7>/x +/%

+/ e x +/7x
Rank

Often functions apply to cells of rank 0 (scalar functions like + or -) or of rank
infinite (like <). I 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 (RANK error). In SAX it won't. Try

4 3 5 = B4 5 3pie.+i41h

Each 5 by 3 matrix (4 of them) was inverted to give four 3 by 5 matrices. H 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 SAPL this 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.

We can view this 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 e
has two ranks (it doesn’t have a monadic rank): a left hand rank of 0 (for each
item) and a right hand rank of infinite (membership is checked against all of it).

3 this is consistent with the definition that all scalar functions apply disclose BEFORE the operation and
enclose AFTER, with the fact that scalars CANNOT be enclosed.
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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've all 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

m+y ($pmj pv (example 5)

These are 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 ‘m+v’ the add
function is trying to add numbers 1 by 1 (scalar by scalar) and is running out of
numbers on one side resulting in a length error of some sort.

We can change that in SAPL, We can 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 number list).

For example 4 this becomes:

m +s1 v m+[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, a 5 by 3 matrix result.

Here the & with a numeric right argument is called the rank operator and modifies
its left argument (here +). The 1 to its right specified how many trailing axes (1
here, vectors) of the arguments were to be part of the cell sectons. This made a
Jeft hand frame shape of (T1+pm) cells, or 5, and a left hand cell shape of
{"14pm), or 3. The same ‘%1’ also made a right hand frame shape of ("1+pv), or
10 (a scalar), and a right hand cell shape of ("1 *pv) or 3. Cell sizes are equal (3)
and frame shapes are 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.
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In example 5 we needed to add each vector in ‘m’ to each scalar in “v’. We needed
to modify <+> to take vectors on one side and scalars on the other:

m+ 8L 0 v m+[11v (APL+Win)

Here we are saying: “add each vector in ‘“m’ (the 1 on the same side as ‘m’) to each
scalar in ‘v’ (the 0 on its 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
may be used as 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 code with all three.

6: ravel each plane of a 3d array

Lo(2)7 34 p 5 6 ,[2 317 3 ups 6

The parentheses are used to separated the 2 from the ‘7 3 4’ here. Or you could
surround the right argument with parentheses:

7 12 =p,%2 (7 3 4 p 5 6}

or you could use the pass function (or any function that does not alter the
argument):

L8527 3 4 p 5 8

otherwise ‘2 7 3 4" would be the argument to ¥ and ,52 7 3 4 would be applied to
p5 6 instead. Not the same thing.®

APL2 allows ravel to be applied to other consecutive dimensions as well. SAPL
does not.

§,%2F2 3 187 3 spx LI1 217 3 upx
or

L9272 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-code it as
(<81 m)+a»<y s(ef2im)+cv
and example 5 as
(<%1 m)+o>v a(cf2]lm)+v

If the frame size needs to be specified (as opposed to the cell size) simply use
negative (complementary) rank. For example, moenadic function table (5} is
defined as

Lo 1e1/x

meaning “ravel all but the first axis of the argument”, making sure ‘x’ is at least a
vector (1/x). For a 3d array all planes (rank 2) are raveled, for a malrix all vectors
{rank 1) are raveled and for vectors all scalars (rank 0) are raveled.

8: create an array from the shape of another.

Here we wish to create a table of “abc’s with the frame of another:

tabc'=51 x {{ " 1+px).3)p'abc’
9: apply rank to your own functions.

Here we have a function, <R2fn> which takes a matrix (and nothing else) as
argument and returns ten nurnbers. To use it on higher rank arrays we tell APL to
use matrices as cells (x+2 3 ¥ 5p139):

2 3 10=pR2fne2 x oR2fn el 2t 1ppxlx

Cut (n%)

This is a different function. It uses ¥ again but this time with a leff numeric
argument.

This is the same as Dyalog’s dyadic c with variants. APL+Win uses Openclose

instead. Both of these work along the last axis unless brackets are used. SAX
works along the first 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 ns<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 means that each cut ENDS on a
1.Ex:bis 01010010, Jiois 1

b 1v<18 beis
(2 324 5 627 8) (+answer)
b 20<18 (T14(v/BbY.bicts

{1 223 455 6 7)

The monadic case assumes the first cell is a delimiter. For ex, with
s+',az,bec,def':

1o<s {s5€1ts)cs
(r,az'>',bc'>',def") (+answer)

To exclude the delimiter use a negative left argument:

T1¥<g 1+ ({selrs)cs
('az's'be'>"def!) (+answer)

Function <vtonr> 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

Tidrs 21+ (seits)es
az
be
def

As usual the pieces are reassembled to fit the largest.

Cut also works on higher rank arrays but always on the first dimension. Ex. b«10
100 and m+5 3p121:

b 18{+#m s+ pefiolm

To cut on another axis use rank (here the last one):

B 15{+/)eL m >+/ bem
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More examples

10: suppose we are given a list of series (a vector of vectors) of resistors and wish
to find the overall resistance of each series (formula ++ /+) we could use

+8(+/)0(+51)10>11st sa(+/)o+ list

We use +51 because + is a scalar {rank 0) function and composition operators
propagate the rank of the first function. Had we not done so +/ would also apply
to each scalar and we would not get the result expected.

Because the inverse propriety of =¥ 1 is not defined we cannot do
+/7(+91)%>1ist

11: compare two matrices of the same width, line by line. This is the same as
v1e =v2 for matrices:

mie.(=o51) m2 (cfliolmi)e.=c[Hialm2

12: this is the same problem as 2 except that ‘m” is of various higher ranks arrays.
Were it not for the rank operator the solution would be harder ta come by.

n §6(+92) " >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 3 3 p 3 4 7 6

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 insteac:

x+3 (27{) Y3 x¥+13 0 (3>x)+9

Here, 2" { selects the 3rd element from 13 which is replaced by 9.
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We can do specific items or whole lines, Here the selector function is “5/”:

x+8 b/}2 3pr6 x+2 3p16¢(h/x)+8

Conclusion

SAX is definitely different from APL2 when it comes to using operators,
Somelimes it is easier to use, sometimes APL2 is easier. ] programmers will be at
{better} ease with this material as most operators are already defined this way in J.

I understand both worlds. I wish we could define our own operators though.
Later maybe.

For questions and remarks I can be reached at danb@dsuper.net.

Dan Baronet
Montreal, Canada.
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Functional Implementation of Moments
Based Region Descriptors in ]

C. Anne Chamley

Abstract

For many years, the field of computer vision has been concerned with accurate
ways of describing shapes. One manner of describing shapes is to use statistical
region based descriptors. Moments invariants are often used for this purpose, and
are a well respected method of description. The following article describes the use
of functional programming, using the J language, lo 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 moment is a statistical
measure of the properties of an object, and different properties can be derived
from the moments of 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 beyond the scope of this
paper, and will not be discussed here. For more information, refer to Prokop and
Reeves (1992).

Moments techniques are 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

The first step is to read in the image. The image is input as a text file, 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 image is a
blob coloured image, produced by the SARTRACKER system (Williams et al,
1998). Images are included in the appendix for further information.

Functions

The unprocessed file can be read in using the following monadic functions, taking
the file name as the argument:

filename =: ,~& 'c:\windows\desktop\'
read =: 1!:1@<efilename

The input file is a text file, where each row is separated by a carriage return and
line feed (ASCIl codes 13 and 10, respectively). To perform the moments
calculations on the image, it must first be converled to a numerical array, which
can be easily achieved using the *, or ‘do” function. However, this function does
not produce the desired result unless the text file is first stripped of the carriage
return and line feeds.

Two basic functions were developed to accomplish the task; getl and takel.
The get] function takes a copy of the file until the next carriage return character.
The takel function then removes the next line from the array, including the
carriage refurn 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.&aa., {- 13}
takel =: }.- (+-&20 i.&fa. {- 13)}

The next step is to use these functions repeatedly, in order to strip the end lines
from every row of the image. Since we do not know how long each row will be, or
how many rows there are, we need Lo 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 text file, and to catenate an empty box to
the front of this.
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This is implemented as the boxed read (br) function:

br =: ;~&''@(<@read)

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

tl
hd

L8(>8}.)
L@ {xa{.)

These can then be used in a fork which retrieves one line of the text file:

gol =i (hd,getletl) ; (takel@tl)}

Which can then be used with the #: _, as described above, to read in the entire
text file.

readfile =: ".ghde{gol*: _@br)

Results

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

Functions
The first of these gives the number of 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.

+/&( = 613 @ (a.&i.) ) @ read
nele % rovs

raws
cols
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Finally, the numberg function gives the number of icebergs in an image:

numberg =: #8-,@readfile
Results

rows 'testi.txt!?

22

rows 'testz.txt!

23

coels 'testi.txt?

16

cols ftest2.txt!

31

nele 'testi,txt!'

352

nele ‘test2.txt"

713
Calculating the moments
Description

Moments are a well established statistical measure, used traditionally to show the
amount of variance in 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-1

My = 2, 2. X7y g(x,y) (Sonka ef al, 1993)
y=0 x=0

Where : M is the number of columns

N is the number of rows

g is the binary image of an object.

Functions

To consistently use the array based approach, we first construct an array
containing 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, where n
is the number of items in each row. This is determined by dividing the number of
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elements by the number of rows. Similarly, the y array is calculated by using the
i. to make an array from 0 to n-1, where n is the number of rows.

xart =! cols | 1.&nele
yarr =: cols <.@%~ i.&nele

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,
but it is more convenient for the moment to leave the image as a one-dimensional
array. However, to perform the moments calculations, we need to produce a
binary image of each iceberg. The way that this has been achieved is to use a fork
which produces a binary image for each ID number indicated by taking the nub of
the image.

lab =: readfile ="_ 0 -.@readfile

The moments is calculated by producing a fork, where the left component is the x
array to the power of p, and the right component is a fork that multiplies y to the
power of q by the value of the image at each pixel. The right argument of 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 moment of the image in the file “image.txt”.

moment =: +/18(({xarc@]) ~ {.@[} » ((yarr@]) ~ {.0}.80) ~_ 1 1abe])

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 based statistics will refer to the
regions in this order. Similarly, ~.@readfile 'test2.txt' producesi u 2
3. All other region descriptors discussed in this paper produce vectors which
should be interpreted in a similar manner.

Results

0 0 moment Ttestl.txt'
72 183 44 17 3¢

0 0 meoment 'testZz.txt!
104 490 44 75
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Area

Description

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

M-1N-1

Mgy = Z Zr Y g x,Y) {(Prokop ef al, 1992)
y=0 x=0

Functions

An examination of this formula shows that this gives a simple count of all pixels
in the region. This is implemented by a fork, which binds the vector 0 0 to the
moment function, forcing it to take 0 0 as the left argument.

area =: 0 Q&mement

Results

grea ‘testl.txt!
72 183 Ly 17 36

area 'test2.txt?
104 499 L4y 75

Centre of Mass

Description

The centre of mass (COM) can be described as the point about which all mass is
evenly distribuled - the centre of th object. The centre of mass (denoted by ¥ and
¥} is obtained through the first order moments, using the following equations:

—= =21 {Prokop ef al, 1992)
iy Mg

LHI
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Functions
This can be achieved by formulating a visually complex, yet quite simple fork:

com =: (2&,8 numberg)$((1 C&moment % 0 Camoment),
{0 fémoment ¥ © 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
COM for each shape. These can be indexed in the same way as the moments data
- via the nub of the image.

Results
com 'tegti.,.txtf’
7.8 B, 2458 5.77273 9.29412 4.972122
1¢.5 9.43716 8.02273 15. 0588 16.7778
com 'testZ.txt!
15 14.4735 10.0455 21.3487
11 10.7939 10,6364 12.56

Central moments

Description
The central moments of an image can be used lo calculate more advanced
descriptors, and are denoted as . The central moments are formed by

calaulating the centre of mass, then translating the objects such that the centre of
mass is 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 (Prokop et al, 1992).

Functions

As discussed above, the COM can be used to reposition the object so that the
COM is coincident with 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.

cxarr =i {(xarr -

{.acom)e] ~ {.@e[
cyarr =: (yarr - (

10
“1 ¢ (,&}.@com)) ~ {.B}.E[
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These altered x and y coordinates can be used to calculate the central moments of
an object, by substituting the altered x array for the original x array, and likewise
with the y array. Thus:

mu =: +/"1@(cxarrxcyarrxlabe])

The central moments are denoted by Hpg -

Results

1 0 me "testi.txt!

0 1.65201e_13 1.06581e.1l _1,24345e_14 2,04281e_14
1 ¢ mu 'test2.txt?

0 _1.7053e_13 _1.9535%e_.1L4 _7,10543e_1Y4

Orientation Axis

Description

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

$= Liant (—Z‘UH—J (Prokop et al, 1992)
2 H20 =t

Functions

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

fi =¢ +:@(1 1&mu) -:@(_3&80,@%) 2 0GmMU — O Z&mu
Results
fi Ttesti1.txt!
G -0.118375 0.0137%031 _0.03414932 0.531458
fi 'test2.,txt?
0 ~0.0495B22 G.310555 -0.378673
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Image ellipse

Deseription

The image ellipse describes the ellipse which most closely fits a shape - that is, an
ellipse about which all the first order moments are the same as the actual object.
The image ellipse is defined in terms of a major and minor axis, which can be
calculated using the following formulae:

1
2 2
2[#20 + Hp + 1./(#20 —Hg) + 4#112}
a= (Prokop et al, 1992)
Hoo
1
3 3
Z{ﬂzo + Hop — \/(#20 —lg) 4#112}
A= (Prokop et al, 1992)
Hoo

Where ¢ is the major radius and B is the minor radius of the ellipse. Obviously,
the approximate length and width of the region will be twice the value of the
major and minor radii (respectively).

The intensity of the image ellipse is a measure of how well the ellipse fits the
object. This is a very simple calculation, and is specified by:

1= 200

maf

Functions

The calculation of the principal axes was implemented using two rather complex
forks:

top =i {+:@+:8x:Cmu~&1 1 %A: @+ 2 0&mu *:@-0 2&mu)
major =: 0 O&mu %:@¥%—~ 2 O&mu +:6+ 0 2&mu + LOp
minor =: 0 O&mu %: @Y%~ 2 O&mu +: @+ 0 2&mu - top

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

I =: 0 0amu % major o.&x minor
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Results

major 'testi.txt’

16,4283 12,045 E.64905 2,63637 4,4969 major
"test2. txt!
23.5421 17.4863 5.19964 6.35356L
minor ‘testi.txt?
12,7584 9.036 2.6229 2,21923 2.60758
minor 'test2, txt'
18.6486 13.2773 2.839%53 b.12188
Conclusion

A functional approach to moments based descriptors provides a clear illustration
of the simplicity of both the descriptors and the ] language. The functions
implemented in this paper illustrate how moments theory can be put to practical
use in image processing, using blobr coloured images. Further work in this area
could include functions which would implement pattern 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 Southermn 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 not icebergs.

Image “testl.txt”

e i el el el el e el ol ST R B R SRy Wy Sy}
HNMNMRNORNNOMNMMRNBOBNDOONROMDNRNN DN
HNROOOOEOPRNNRMNDMNRND RN DN
HNROOOORONNRODRONNRWWRD RN NS
FNUOWOUUONDNNNOGWOWWWRNRNNDN
HFNMAOUOUOWWWwWowoowid -
HE RO O U0 WWWWWoWwwwwwb e
PR O e W W WW Wk wwbh NP
FRNOO e & ENNMNNNGWWWRDDRNN NP
HR OO &N NN DN N -
PR G S &EBERNRNDDNDNDNNNOND NI R
RS R R B s b b s BRI R RO B R R RO B3 RO RO RO
R RIR B R B RS R B B R B BN B RS B N N R RO b
RPN NORNN DR NN -
HRNRNRONMROORNONRDORORDNRORND DN RN -
et e e e e e e R e e e T R e et el e
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Image “test2.txt”

1111211111111111111111111111111
144444444444 4444444d444444444441

1444444444444 444444444444444441
14444444444444444444449444444241
1444444444444 44444444 4444444441
1 4444444444444 4944448444444444144°1
144444444449 4494444444444444444141
144444444444 4444444444444444421
144444422222449444444444444444¢471
1444442222222 444444444333334441]

1444442222222244433333333333441
1444442222222224433333333333341
1444444222222222333333333333441
1444444422244222333333333434441
1444444444 4444443333333344494441
14444444444444494433333334444441
1444444444444 4944244333333444444°1
144444444444444444443333444444°71
1444444444444 44444444944444444¢41
14444944444444944444444944449449414941
14444444444444444444444444444141
1444444444444 444444444444444441
1111111111111111111111111111111

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

by Ned W. Allis (allisn@lafayetie.edu),
Jeffrey P. Dumont (dumontj@lafayette.edu),

Flynn |. Heiss (flynnheiss@yahoo.com),

Clifford A. Reiter (reiterc@lafayette.edu)

The fast Fourier transform package available for ] is very useful for simulating
diffraction patterns. Here we use it to replicate a classic optical transform and
explore its power in creating diffraction patterns of fractal images and chaotic
attractors. These types of images are already visually stimulating, and we found
that the diffraction patterns could also yield remarkable images. We will define
some ] functions which are helpful for viewing the results of the ] 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 and their relationship to
Fourier transforms are discussed in detail in [6]. Renewed interest in diffraction
pattemns 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].

The Fast Fourier Script in J:

The fast Fourier transform package can be obtained from the J website [4]. Our ]
examples assume that the fftw add-on has been installed 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 fftw and if ftw, A detailed description of the
mathematics involved can be found at [2], but here we offer a basic explanation.
The fftw function defined in the script takes a complex-valued array X of any
dimension 4 as its right hand argument and returns another d-dimensional
complex-valued array Y according to the following definition:

#y~1ny=1  ny-1

Y(ig fgrard)= 20 200 2, X(jrofarees fa)o T P00y
h=0j=0 j;=0

where mg= ez”ﬁ/"’, for all s €{1,2,...,d}.
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The reverse transform is computed using:

ny=lm,-1 -1 i b idjd
Y(iy igsia) = 2, 20 2 X(f1sjase s ja)@3 w3 .
h=0j=0  j;=0

Notice that the only difference between the forward and the reverse transforms is
the minus signs within the exponents. We now give a simple example of the use
of the fftw function.

load'c: \j4o3\system\packages\fftw\fftw,ijs"
Jm=:2z 2%1 2 1j1 3j1
1 2
1j1 3jt
ffetw m
7j2 _3
1.2 1

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

tg=,61:2 ,7li2@:]

measures tHme and space usage. In Table 1, we list the time and memory that it
took to perform an fftw operation on our 400 MHz PC. We note that the
transform is significantly faster on arrays whose size is a power of 2, although the
transform on a slightly larger array uses the same amount of memory. It also
seems that the limit on our system of f f tw 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 2255 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 fftw computalions.
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Figure 1: Three apertures

Figure 2: The magnitude of the Fourier transform of Figure 1
as given by the fftw function with dis
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Diffraction Patterns

As a first application of £ ftw we replicate 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 on the left side of plate 10 in
the Atlas of Optical Transforms. The corresponding diffraction pattern can be
found in the same position on the right side of plate 10. To recreate that input, we
use

a=:100 1060%0
b=: _100 _100{.658 66{.255%25>+/"1x:,"0/~1:15
=t _700 _700{.500 500{.(a,.a,.a) ([,1.[}b,.b,.D

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
order to create an 8-bit greyscale bitmap.

max=:>, /@,8]

min=:<,/8,08]

maxout=: 0. 9999&+@[

dig=:[: <. (maxoutsJ-min)%max-min

Here we demonstrate the use of this function:

x=: (1+1.20)%19r5p1
Sin=:1&0,
data=: (Sin x)¥%x

10 dis data
9 9999%88%7 76654432100

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

tr=: 256 dis |[fftw B
g256=1t 3#"0 1i.256
{g256;tr) writebmps 'figurez,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.

hr=: <, @-:@# !, ]
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 shown in 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 image in the atlas. In fact, we can see an extra ring,.

At this point, we maximise the contrast to better understand the diffraction
pattern. This leads us to the use of the following function from [8]:

cile=:$@] ¢ ((/:@/:@] <.@: = {%#)),)

Here we demonstrate the use of the cile function:

10 cile data
9 9887 7665544 33221100

Notice the difference between the outputs of the cile and dis functions applied
on the same data. The output of the ¢ile function distributes the data inlo
groups of 2 while the dis function has an abundance of 9s 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 Figure 4).

Transforms of 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].

ggl=:+./"10{([{+./@(+. /)@ (</~R1,
Of*.%."1/-@]))"2>2>R{R(#<B(<"168]}))

Figure 5 displays a Sierpinski triangle on the left created with
st=:2 ggl (n#3)#:i.24n=.9

Its Fourier transform is located on the right side in Figure 5. Here we maximise
contrast with the ci le 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 carpet on the left created by

sc=:2 ggl (n#3)#:1i.3"n=.3

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
Sponge as follows.

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

We then take the Fourier transform of the spange and display each plane of both
the Menger Sponge and the transform in an animation which may be found at [9].

Transforms of Chaotic Attractors

We will see that chaotic attractors and their diffraction patterns may be visually
appealing. We start with an attractor with rotational symmetry. Such images have
diffraction patterns that also contain rotational symmetry which is either equal to
or twice that of the original image. For example, the left 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] combined with 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 and its 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 more visible.

tess=:4 L&((>./8,);._-3)

This resulls 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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TECHNICAL SECTION

This section of VECTOR is aimed principally at those of our readers who already
know APL. It will contain items to interest people with differing degrees of
fluency in APL.

Contents
Hackers’ Corner: Making Compressed GlFs
in APL+Win and Dyalog AFL Adrian Smith 119
PROPER Capitals Adam Kertesz 125

At Play with J: We'll Cross that Bridge
when we Come to it Gene McDonnell 126

Selting up a www-server with
Dyalog APL and 1IS Janne Mienpai 131

Sending MIDI Messages to a Sound-card with]  Martin Neitzel 130
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Hackers’ Corner: Making Compressed GIFs
in APL+Win and Dyalog APL

by Adrian Smith, with assistance from Gert Glantz
(gert.glant2@tietoenator.com)

Disclaimer

Unusually for a Hackers” Corner, this article requires you to go out and buy some
additional software to make it all work. However it does cover some interesting
techniques which the +Win programmer needs 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 APL.2000 website.

Why Bother?

The problem with web graphics is gradually receding as ‘modern’ formats like
PNG replace the old lingua franca of the Compuserve GIF. However GIF is 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, who are vigorous in pursuing any software development
company which dares to post GIF files on its web site. 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 have to do is to generate our image (in +Win we use
a ‘Picture’ object), capture the bits, generate a standard .BMP file and launch
Image Robot from the command-line. Well, it works a treat, and as far as I know
is both legal and decent, as well as honest.
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Stage-1: First make your BMP

Tortunately, Dyalog does this bit for us, so what follows is only necessary for
APL+Win. Dyalog readers may skip ahead to the next subhead!

(1]

[2]

£3]

[s]

(51

[6]

(7]

(8]

fe]

[10]
[11]
[12]
[13]
[1u3
{15]
(18]
[17]
[18]
f19]
[20]
[21]
[22]
[23]
[243
[25]
{26]
[27]
[28]
[293]
[30]
[31]
[3z]
[33]

Vv z+Image2BmpFile Imifi;cmap_entries;bits_per_pixel;offbf;effbc;ikyiw
A Creates the contents of a BMP-file from an image

n Im=Iimage created wit
n 2=file contents
] 1998 9 18 31 6 37 A

k "Get" method or "Image" property

Cert Glantz, Erater Sweden

a Please send comments and suggestions to: gert.glantz@enator,se

{i1h iw)+pim
cmap_entries«¢
bits_per_pixel+2y
E+{14+40)p0tcnul
offbf+0

offbo+1y

n Bmpfileheader
Eloffbf+12]+'BM"
Rl(offbf+2)+tul+I2C 1
AL(offbf+10)+1u]+I20C

a Bmpinfoheader
kloffbot121+820 uo
BL(offbo+ud+ih]eT20 1
Al (offbc+8)+1ul«I2C §
hl{offbc+r2)+12]+52¢C
Al(offboti+12]+8520
hl(affbhoc+25 )41y I+T20
El(cffbo+28)+tu]eT2C
h{(offbc+32)+12]+852C
z+h

s Bmpcolormap
A Z+2,(cmap_entriesxy)

a Data
z+z,Image2Bmp in

v

a Image-dimensions

a No of entries in colormap
n No of bits per pixel

a Initialize file header

w Fileheader offset

n Infoheader offset

n Always 'BM' In the 2 first bytes
Y+40+(cmap_entries=s}+{ihxiw) a bfSize = file size
14+30+cmap_antriesxy a bfOffBits = header size

n bcSize = size of Infoheader

14 r beWidth = bitmap width
h a beHelight = bitmap height
1 n bePlanes = always 1
bits_per pixel a beBitCount

0 A xPels/M

0 r xPels/M

cmap_entries a beClrUsed

pre? s Not used

A Convert image to bitmap and append

This explains itself most adequately from the comments; however it does show
one very useful idea - including your email address in the function header, As I
said in the disclaimer, I picked up this code in Orlando (actually at the airport on
the way home) and started digging into it to prepare this article; obviously I
needed to seek the author's permission, so I simply pasted the address from the
above comment line and fired off a mail. The answer was back in less than 2
hours. On the principle that APL is inevitably open-source, I would suggest that
the implementors consider adding timestamping (visible timestamping), author’s
name and email contact as leading comment options on saving any function.
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Next up are a couple of little utilities for getting integers packaged up as bytes:

vy z«52¢C n;0I0
{11 n char+32C Int -~ Comvert SHORT integers tc character pairs
[2] [OIC+~0 o z+[4V[,$81 0+C 256 2557,n]

v c+I2C n;lio
[1] & char+I2C Int -- Convert Integers to character
[2] [0ro«o o c+[AV(,6%256 256 256 256T,n]

v

This neatly avoids problems with Odr which fails on booleans. Now all we need
is to convert the actual bits to make the body of the file:

v z«Image2Bmp im;maxb;blk;s;ires
[1] n Creates 2y-bit bitmap from 32-bit Image
L21 p im=lmage created with "Cet" methed or "iImage" property
[3] n z=hitmap
[41] al 1998 10 11 19 38 18 a Gert Glantz, Enator Sweden
[5] a Please send comments and suggestions to: gert.glantz@enator.se
(el ze!' o sepim
{71 im+,6im s Bitmaps are stored "bot to top®
[8]
(9] n Convert 32-bit integer to 24-hIt (=3 chars)
[10] = Stored in BGR order In stead of RGB

f11] @maxb+10000 n Block size to avoid WS FULL
[12] :while O<pim

[13] blk+{pim)maxh

[1y] z+z,,482 Odr ~8+(2]1(blk,32}p11 (Odr blktim
[15] Imeblksim

{16] :endwhile

[1i7]

[181 Z+({145),3x1+8)pZ

[19]

[20] = Row length must be a even multiple of 4
[21] :1f O=res+is|i+pz

[22] zez,({14pz),5-res)plavizss]

[23] :endif

[24]

[25] Z+~,Z n Return bitmap as vector
v

Now to try it out ... we need a form with a picture on it so the RawGu 1 code from
RainPro looks a good place to start hacking,

This needs quite a large workspace to run in - I settled on 12M as the minimum
working size required to snap and convert a typical chart.
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v bits«RawGut PG;bE:SCL;ppt
[11 A Sampie function to show a Raln chart on a plcture
[2] a Hardcode bounding box (x y x y) at standard setting
[3] n Get this from PG In a real application!!
(4] bbe0 0 432 324
is5] n Initfalise resource tables if not already present

[6] t1f 0=0Onc 'psabrush' ¢ psabrush«t 2p0 o psafopt+d 2p0 o :end
[7] a Set the extent to match your desired viewing size.
[8] Owself+'tgt' OWI 'Create' 'Form'('where' 2 2)('extemt' (1.6x%32% 432+16 B))

(9] Owselfr'tgt.pic' ONI "New' 'Picture’{'where' (0 0, 1.6x524 432416 8))
[10) OWI 'scale' s
{11] & Wipe the slate
(12]  DOwi 'Draw' ('Brush' 1 (255 285 255)) ('Clear')
(13] a Save scaling command <SCIL> (r c & w)
(141  SCL+<(c‘'Scale'),bbl4 1),1 ~“1x-#¢2 2pbb
(151 n Calculate Pixels per Point to get fonts sized right
[16) ppte.5+.x((OWI 'scale')[1+4 31)+!-42 2pbE
(17] = Run our PostScript Intarpreter with these parameters ...
(181 o Use & final © here for 16 or 256 colour systems
[15] SCL ps_exet PG 'tgt.pic' ppt psacmap 1
[20) & Grab the bits to we can save them to file
[21] bits+OWI 'Image'
[22] = Clear resource tables (optional)
[23} psFree
v

To exercise it ...

Population

psView PG n to see It
gg+RawGul PG
bmp+~Image2BmpFile qq
‘gwe.bmpt Oncreate "1
bpp Onappend ~1
Onuntie "1

Double-click the file in Explorer, and sure enough it loads up in Windows Paint,
0 we can sign off stage-1. Now 1o reduce the byte count from a little over 1M to
something reasonable.

Stage-2: Write your Script

Writing the script is almost a no-brainer here: we need to cut the image down to
256 colours and save it as the simplest available GIF format (no transparency
information is required). Save the script, get a DOS prompt in the directory where
you put that bitmap and run:

C:\IoDO>C:\util\irobot\IRohot c:\data\artwork\gif2se.jsc /r =.bmp
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b g Jasc Image Robot - C:\D ataMArlwoik\gif256. jsc [ 1]
Seipt E® Help. o :

Fh%e to 256 colors (8 BiY — 3

| Adust HighlightMidtone/Shadow
{ {Adust Hue/SaturationA um.
Adust Red/Green/Blue

Apply a New Paletie o
Apply Fully Optimized Palette x|

o Seript... " ;

Sclected Command Paametets: .

o SubrType: 7
Vetsion B7a - Intetlaced = -
Output Folder - .

Outpuls to same

directory as the

The resulting reduction in byte-count is pretty spectacular:

C:\TODG>dir gwe.»

Yolume in drive C is SYSTEM
Yolume Serial Number Is 07CF-0A415
Directory of C¢:\Tobo

QWE BMP 1,067,142 07/01/06 28:2C gwe.bmp
QWE GIF 9,415 0B8/01/0¢ 0:08 gwe.gif
2 file(s) 1,076,557 bytes

0 dir(s) 1,120,272,384 Bytes free

Stage-3: Roll it out ...

Say we have a selection of timeseries to be generated as charts and saved down to
the website in compressed GIF format. Probably we would dump the bitmap
images into a working directory (such as c:\todo) and set the output folder in the
script to a suitable target. We can give ImageRobot a specific list of files to work
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on, but the easy option is to start with a clear directory and simply convert the lot
with a wildcard filespec as above. So in both Dyalog and APL+Win we have:

Ocmd 'Ci\utilNirobot\IRobot c:\data\artwork\gif2se.jsc /r ci\todo\, bmp'

The only difference being that in +Win we see the DOS box pop up, unless we
insert a left argument of 2 to run the command in the background. Dyalog wails
for the command to complele; this is not possible in +Win which continues
processing immediately. Probably we would add a logfile parameter to the batch
command and check for the existence of the file as a secure way of knowing that
the job had run OK:

2 Oomd 'C:\util\irobot\IRohot c:\data\artwork\gif256.fsc /r c:\todo\.bmp
/1 gif2se._log!

/”'::N_‘;;"\\ Just for fun, here is the chart I have been using
g e - as my example, with a little spherical
distortion applied for good measure ...

C:\T0oDO>type gi1f256.10g

Reading gwe.bmp

Executing Script Commands...

Executling Script Line 1 of 3

Executing Script Line 2 of 3

Execyting Script Line 8 of 3

Script Complete

Saving .\gwe.gif

e o T e e gutput file exists. Overwriting,
Sl - Batch processing complete.

T 1 File(s) successfully converted.

As I said in the introduction, it works a treat! Probably the best $89 you will ever
spend. From now on, the RainPro climate demos are definitely going on the web
site as compressed 16-colour GIFs for the benefit of all those poor souls who still
run Netscape-3.

Reference

(1] Jasc Image Robot 1.2 can be purchased direct from www.jasc.com for $89, or
with manuals and CD for around $135 including shipping to Europe. This
compares well with the benchmark UK price of £138, so web purchase is
recommended!
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PROPER Capitals

From: Adam Kertesz Nov 1999

Here is 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.

v R+A PROPER B;ALIC;BDOL;FIRST;IND:K;LC;N;P:UC:X;DIO
{11 & Adam Xertesz, 03/20/1998+05/21/1999
{21 [ To change text into “Proper” format

[3] [ B is a character vector to change

[43 A 4 is a two part exceptlon list, both vector of vectors
£51] [ If not exists: empty

(6] [ If exists: [1] remain as is , e.g. APL+APL, WIWG-HIWG
{71 A {21 should be all lowercase, e.g. ANDwand
[8] Qro+o

[9] IF 2200NC 'A' o A+2pct!

[10] 1ENDIF

[11] (A Ny+244 ¢ B+,B

f121] GO+JAV[ (0AV1 A" )+126] o LC+0AV[(DAV:i'a' )+126] o ALLC+UC,LC
[13] BOOL+B¢ALLC o FIRST+1 o R+'!

[14] WHILE D<phl

f15] X++/A\BOOL=BOOL[0] o K+XtB o B+X+B

[16] +IF BOOL[el]

[171] 1 ANDIF ~(cK)ed

[18] IND+ALLC1K o P+({cX)eN}sFIRST o K[ol«UC[26]IND[0]] ¢
E[B+1pKI+LCL26| P+IND]

[139] :ENDIF

{20} ReR,X o FIRST+FIRST>BGCLL[0] o BOOL+X+BOOL

fz1] 1ENDWHILE

PROPER ‘this is a TITLE'
This Is A Title

PROPER '76budGet'
76Rudget

PROPER 'ATHENS, georgial
Athens, Georgia

LIST1+1"*

LIST2+'THIS' 'ISt rA'

(LISTY LIST2) PROPER 'THIS IS A TITLE'
This Is a Title

LI5Ti+*APL! 'COBOL!

LIST2+'ARE' ‘AND!

(LIST1 LIST2) PROPER 'APL AND COBOL ARE LANGUAGES.'
APL and COB0OL are Languages.

(LIST1 LIST2) PROPER 'ARE APL AND COROL LANGUAGES?'
Are APL and COBCL Languages?
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At Play With J: We'll Cross that Bridge
when we Come to it

by Eugene McDonnell

Bjorn Helgasen, from Iceland, submitted this problem to the Internet ] Forum:

Four people, A, B, C, and D, come to a bridge at night, with only a flashlight to
guide them. The time each one takes to cross the bridge is: A in 1 minute, B in 2
minutes, C in 5 minutes, and D in 10 minutes. The bridge will only support two of
them at a time, and the time to cross is, of course, that of the slower walker. The
flashlight mwust be carried on any crossing. They want 1o get across the bridge as
quickly as possible. Since they have a palmtop compuler with ] installed, they
write a program that tells them what the minimum time is, and in what order
they should go forth and back over the bridge. Your problem is to write an
equivalent program. To help you get started, the program found that the
minimum time is seventeen minutes.

The first response to Bjorn's problem said that there was no need for a program to
be written, because it could be solved in one's head; and complained,
furthermore, that seventeen minutes was impessible; it was demonstrable that the
minimum time was nineteen minutes: the fastest one, A, going across first with B
and the flashlight, leaving B on the other side, coming back with the flashlight to
go across with C, then coming back with the flashlight again to go across with D:
two plus one plus five plus one plus ten, making nineteen, and that the order was
unimportant so long as A was the constant companion. It couldn’t be done more
quickly, since the fastest man was always the one to go back. However, Helgason
kept insisting that seventeen was the minimum, and offered to send a private
message o the complainer giving such a solution.

After a fair amount of back and forth between Helgason and the disbeliever, the
issue was resolved when Kirk Iverson finally submitted a solution from Toronto
which gave the seventeen-minute solution for the problem. He admitted that he
wasn't sure whether the program would give the minimum answer for all
possible combinations of number of people per crossing and times for each to
cross, but it would handle many cases. [Yes, Kirk is related to Ken; he’s a
nephew.] The disbeliever was converted, of course, and made a handsome

apology.
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See whether you can arrive at a solution, either to this specific problerm, 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 hands in frustration, or else are just too lazy
to give it any more thought, you can go on to read Kirk Jverson’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 inte ijs window and execute -----=wr----—--------
", {noun define)-.LF
bridge::(<./@(>@(2&{))({.@].(1&{@],&.><@[).(2&{@]—.&.><@[),3&}
L8], <B[)1)~: (+B#e(>8{1a{)))O(((((>e{.8[-.1)s>e{s@)}. a(([-.[-.
13/3)e(>e(oa{) (([<. a4y {. "1, [.ye{/:~)a(>e{1&a{D)) ([»2{~{>8(
2e{)@]<a(<./)>e{: e[ +. 40 (>e{: @[)=#e(>0(16{))@]) ) ({. €], (1a{@]-
L&.5<@[), (26{€),4.><B[),36}.87,<@[) 1) (+@#B(>8(1&{))I": _&. (({
pres ') s ({ssB (> fB>) s ])R(36). ) ) )6,

[1 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 of the foreign conjunction, and displayed
this in a field 62 characters wide, giving the six lines shown above, and copied
them. The line following the first KB. line contains three items that are defined in
a script loaded when a ] session starts: the variable noun has the value 0; the
adverb define has the value : 0 (explicit definition script form) and the variable
LT is the linefeed character, defined as 0{a. .The (noun define) in the first
line after the comment line (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 . executed the line, causing a verb named bridge to be defined.

I copied the bridge verb, and pasted it into a ] session, and it worked as
advertised.]

The left argument to bridge is the maximum number of people who can walk on
the bridge at the same time; the right argument is a list of the length of time each
person needs to cross.
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The result is a boxed list of total elapsed time, followed by all moves:

2 bridge 1 z 4
R Rk ST
1711 21116 1}

R e E

The result signifies 7 minutes total time; 1 and 2 cross; 1 returns; 4 and 1 cross.

[This is your last chance to try figuring out how to solve our problem, because the
solution Kirk obtained is now going to be shown.]

R, m e o o o e e e e
HB. Crossing the bridge,

FB. Rules

NB. Hove all people frow one side of bridge to other.

NB, Zach person has an individual time it takes to cross.
NB. At most MAXLOAD number of people an hridge.

KB. Torch must always be with a group on the bridge.

NB. Speed of a group is the speed of the slowest member.

NB. Strategy

NB. Overall strategy is to pick a good group to go over, and

NE. then have the fastest person to return with the torch. Wash,
KB, rinse, repeat, 1 call the guy to return the torch the *runner-.
NB.

NB. We attempt to move the slowest people together as a greup,
NB. rather than split them up to slow down all groups, We move
NB. the siowest ones over whenever there is a suitable runner

NB. to return, i.e.. none of this slow group will have to return.
NB.

NB. If there is no good runner, we select the fastest to go over
KRB, and act as rupners. We only include enough runners which are
KB, necessary to bring in the rest of the people.

§B. FHNotes

NB. Iteration is done by repeatedly applying a function teo

NB. the full set of data until it results in everyeone moved,

NB. Data is maxload;unmoved ;moved ;moved;movel ;move2;. ..

KB. Yerbs to access pieces from the data

maxload=: >@(0&{) NB, maximum number of pecple on the bridge
unmoved=: >B8(14{) HB. people not yet maved

moveds; >8{z2&{) NB. people already moved

movess: 36}, KB. record of all moves

mwore=; »@#@unmoved NB. are there more to move?
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NB. move/unmove move people across bridge

RB, x, is list of people to move; y. is data

maoves: {.8} ,(1&{@] less each <@[),(z6{@] ., each <e[), 3&}.@] , <@[
unmove=: {.B} ,(14{8] . each <@[)},(26{e] less each <8([), 3&}.8] , <@[

NB. Strict c<less> Similar to -. but removes from x only the number
NB. of matching items found in y. &ll items in y are expected toc be
NB. feund 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
RB. respective items, The difference (incremented to compensate for
NB. the catenation of the universe onto y) is used to copy items from
NB. the universe,
lese=: universe #- [ »>:®@-Lcount universe , ]
universe=: —.@[
count=: #/,~

HB, Pick the group to go acress. 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) ]
runnecrs=:; [ maxtake~ required <. maxloade]
requireds=: 1: >:@>. #@[ <:@>.0% <:@maxloade}
waddlers=: maxload@] maxtake |,@[

pickslows: nogoodrunner +. lastgroup KB, O-runners; i-waddlers
nogoodrunner=: moved®] <:&fastest slower
lastgroups: #@slower = #Gunmovede@]

NBE, fastest/slowest in a group

fastest=: <./

slowest=: >./

slower=: >@{:@[

maxtake=: ([ <. #8]1) {. 1] KB, take, but den't overtake

pick=: groupe {(pickslow »8{ [} 1]

WB. forward - plck group to go and move them

NB. return - pick fastest runner and move back, 1f more to move
forward=: pick move ]

returnw: (fastest@moved unmove ])“ :more

NB. iterate repeats the forward/return action until there are no wmore.
iterate=: return@forward”:mores: _

NB. assemble the argument into the data structure; inverse

NB. computes total trip time from moves, and returns that along
NB. with the moves.

assemble=: ({. ; }. 3 ''*.} i. ({+/8: (slowest@>) : ])@moves)
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KB. maxload play speeds
bridge=: (iterates§.assemble)®,

[And now for our problem:]

2 bridge 1 2 5 10
L R e il R e RS
11701 2f1i10 s5l2!/2 1!
L e e s b Sttt

The total time is 2+1+10+2+2, or 17, as was required. An alternative would have 2
return the first time, and 1 the second time, and this also is minimum.

Kirk’s ] implementation consists of two dozen or so verbs, all in tacit form, so this
is a functional programming solution. The iterate verb continues until there is no
more to be done, using power to the limit, denoted by infinity (*: ).

As this 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; but it
was the first solution that gave the minimum result for the given case 125 10,

Vector Back Numbers I

Back numbers of Vector are available from:

-

British APL Association,
¢/o Gill Smith,

Brook House, Gilling East,
YORK YO62 4]}

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,
I1S, ISAP and NT

Janne Mdenpid (janne.maenpan@stonesoft.com)

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. The latter takes care of all dynamic
elements, and a third party program ISAP by Lingo Allegro handles the
communication between the two,

A dynamic APL web server can be created with only APL, or in combination with
third party programs. A solution using IIS 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 cne machine, even several IP
numbers, One great thing about a less exotic server is that it can be maintained by
everyday webmasters. No APL needed!

In an [I5+ISAP+APL solution Dyalog APL receives data about all user's HIML
operations linked to ISAP.DLL (post, get, button, URL) via a shared variable. APL
pushes user-ready HTML pages back to ISAP—IIS—user via the same variable.
HTML pages 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, pictures etc.

The Case of Foreign Trade Statistics

The Finnish foreign trade statistical 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 database is still on a VM/CMS mainframe under IBM APL2 and
ADL 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 maps that are used like buttons. The basic GUI tools
turn into variables on an HTML page, and get values according to user
interaction. An HTML page is defined to be a form with an appropriate tag that
also includes data about what is to be done when exiting the form. Exit from the
form can happen in three ways:

« by clicking a link (links do not need forms to work)
* by clicking a picture map (like Ultika buttons) or
¢ by pressing 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 HTML page.

Dynamic IIS-ISAP-APL Server

A www server receives headers and data about user actions from the browsér. In
this case IIS delivers the data to Dyalog APL via Lingo’s ISAP. The APL server
action is based on namespaces. An HTML form tag or link 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 of a link from an HTML page (not form) to APL:
<a href="ISAP. DLLYWS=EXECUTE&OFPERATION=IOTA10"> 1 to 10 </a>

The text “1 to 10” is a link on the HTML page, and by clicking it the data on href
are transferred to IIS server by the browser. IIS transfers the data to ISAP.DLL,
and ISAP pushes it to the shared variable _IN in the EXECUTE namespace. _IN is
a two-dimensional nested matrix. The first column contains the names of the
variables (WS and OPERATION in this case) and the second corresponding
values (EXECUTE and 10), all as text. A form may contain several variables with
the same name,

In the EXECUTE namespace the answer is formulated to an HTML text vector and
sent 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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namespace used, and after the transaction deletes the copy. In this #.CLI0 (#.CLI1
elc.) 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 IS to APL are in the picture. ISAP creates several global
variables to the namespace used. These variables can be used when creating an
HTML-answer to the user.

HETP_ACLEPT imagergif, imagesx-xbitmap, imagesjpen. imagespdpeg. lmagespng. e/
HITP_ACCEPT _LANGUAGE en

HITR_COMNECTIDN Keep-Al jve

HITP_HDST Jem

HETP_AEFERER http:es jemeultikasisap, dL1THS=ALKU

HETP_USER_AGENT Moztllard,51 Cend CHinNT: I3

HITP_CONTENT_LENGTH 214 .

HITP_COMTENT_TYPE appl leat Lonsx-uwy-Form-orlencoded

HITP_ACCEFT_ENCODING gzip

HETE ACCERT_CHARSET  js5-8A59-1,»,utf-B

n
POIMINTA

LCHAKE P1802

TIKETTL 33448809351494040393242

HAATOL ru se

BLUESLKHALSO] 2

Lgs! 1995 '

Las| 195

LUasT 1897 v

LUos! 1938 _ .g
KUKAUST 1z Eia Edi Seach Dptwr -

KUUUALIALKN  Fammikuu 101

KUUUALILOPRU  Fammikuu

KUYKSIRGDZ 2

KUYESIRK(2 4 T CL10. _PATH_TH - Dyalog MIER

aK.u 67 Fle ER Seach Dplios

Wy 10 0] C:Inatpubhowroot

Number one contains http headers sent by www browser. APL variable contains
information about file formats understood by the browser, language, connection
type etc. Number two is the _IIN containing all HTML variables with values, three
is _COM variable on top, the name of the first function to be started. Under
_COM are various variables: user IP, info about encryption, server gate number,
server virtual 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 demo version equals the price. When installed, ISAP sets up its demo site
{the workspace, run time engine, HTML pages, ISAP programs) under IIS as one
of its web sites. 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
workspace is a replica of Lingo’s web site.

Our equipment is:

¢ NT 4 server (workstation for 10 or less simultaneous users)
(www.microsoft.com)

* Dyalog APL (run time is enough for web site} + workspace
(www.dyadic.com)

¢ Microsoft Internet Information Server 3 or newer (preferably 1154)
(www.microsoft.com — NT server option pack, can also be installed on an NT
workstation)

s 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 integrated to IIS.

Learning the Hard Way, Hints and Tips for the Developer

Here are a few tips learned the hard way. Learning them has made my life easier,
so I am sharing them with the APL community... Sclutions described here are
rather obvious, but realising them might take time and effort. At least for me they
did.

* Dynamical bases. The dynamic elements of all HTML-pages should be
marked in the base-HTML clearly. In Ultika all dynamic parts are marked with
a modified HTML comment tag: <l~**-->, cne in the beginning of the dynamic
part and one in the end. Between the two is 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 and the user gets some values. In the web server
project the HTML pages can be separated to a sub-project and taken care of by
a web designer. When basic HTML pages are 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 only a little variation. To
avoid maintaining all these individual pages, a modular system was
introduced. Modular elements or modules are put to a few HTML bases
according to user needs. These modules are selections of years, months,
countries, product codes etc. Actually each Ultika module corresponds to a
mainframe 3270-selection of the old Ultika interface.

s User recognition. There are two ways of creating a www-session with slate
that is 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 Ticket is a simple, unique string
of numbers created with the user id and the seconds passed since T was born.
This ticket is put to every HTML page in a hidden variable ticket, for example:
<input type=hidden 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 about the statistic data the
user is browsing etc. Every ticket is also in a nested matrix containing the
ticket, the name of the corresponding namespace and the absolute seconds the
ticket was last used. Whenever a ticket gets to be older than 30 minutes, the
user ticket and namespace are deleted. If IIS passes an HTML-page to APL
with a TICKET-variable not on the list, 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 opinion the IIS-ISAP-APL solution is very effective. Getting started is easier
using a pure-APL solution, with IIS and ISAP the developer has to study the logic
of two extra programs. When the basics are clearly in mind, the actual web server
programming is fast and effective. lIS-1SAP 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
mention the service level of I1S. Both ways have their pros and cons, and like in all
life, there is more than just one way of doing things right.
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Sending MIDI Messages to a
Sound-Card with ]

by Martin Neitzel (neitzel@gaertner.de)

Today’s PCs are usually equipped with a sound-card which is MIDI-capable, that
is, it will understand the protocol defined by the Musical Instrument Data
Interchange standard. Here is some simple code to interface to a MIDI device
using J.

The MIDI Utility Definitions

The Microsoft Windows system already contains all the basic routines to deal
with MIDI devices. There are actually two sets of routines. The high-level
“multimedia player” routines allow you to run prepared MIDI files. MIDI files
typically 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 to
send tiny protocol units directly to the sound-card which is just fine in an
interpreter’s interactive environment:

<midi.ijs regquired files>=

require 'dll format-
coclass "midi’

FB. The winapi declarations have moved around a bit histerically,
NB. and its not always possible just to say 'require winapi'. So:
winapi_path =. monad define

selact. {{.~ 1.&'/1) glitgt

case. 'k, 01';'L. Q21 do. 'system/examples/winapi/winapi'
case. do. ‘'system/packages/winapi/winapi'
end,

)

'2' load winapi_path'"'

<midi.ijs dll calls»=

nidioutGetNumDevs =: 'midiOutGetNumbDevs' win3dz2api

NB. Two are buggy in the J system distribution:
midiQutGetDevCapsas =: ‘'winmm mididutGetDevCapsh i I »c i'ged
nidioutopen =: 'winmm midiOutOpen i =i i i i i'&cd
nidioutShortMsg =: 'midioutShortMsg' winzzapi

midiQutReset =: 'midiOutReset' win32api

widi0utClose w: 'midiQutClose' win3zapi
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Two of the DLL calls are incorrectly declared in the supplied API specs for
win32api, so we have to do it 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 - but still not enough. In addition, you'll need the
C header files to find all the actual values of the symbolic constants mentioned in
the documentation.

Almost all 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 midioutShortMsg,
disguised by a simple ] utility sm which takes care of the message encoding and
the currently opened MIDI device,

The “General MIDI” standard assigns various piano, string, or wind instruments
to numbers ranging 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”. (Mind
you: effective Joudness depends on your volume settings. 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
midicGutOpen. The sub-clause 2564#. @!. is a neat way lo put the up two three
Short Message codes into the proper byte order and merge them into the int
required by the Windows APL

<midi.ijs short message routines>=

sm=: midiOutShortMsg & (“.e('mch'"_) ; 256&#.@|.)

chprg =: sm @ (192&,) NB. cmdi192 instc-nzr(y.)
noteon =: sm @ ((1}}& 244 0 125) * @ KB. cmdiuk note(y.) loudness
noteoff =: sm @ ((1})& 128 0 125} * © KB, cmd128 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 might still be tied up in your sound-
card. Also, switching to an “organ” type sound will make the purpose of “note
off” messages drastically clear.
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To ease the 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-second resolution.
Unit time here is a tenth of a second, and the default duration is set at 2 tenths. Of
course nobody is prevented from using a duration of ¢. 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 "0 ©
2 dp Y.

noteon y. =. >Yy.
61:3 x. + 0.1
enpty noteoff ¥y.

Initializing the MIDI Device

The above provides a 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 some fun,

Before we present the code going into the midi.ijs script, we start with a simpler
session trace showing what is 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.
nidioutGetNumDevs will return the total number of 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 generator of the sound-card

* the external MIDI port of the sound-card {disguised as a game port), possibly
leading to one or more connected MIDI synthesizers, drum machines, and
similar gizmos

* asoftware-emulated MIDI synthesizer accepting MIDI messages and
generating WAV data 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 numbers on-the-fly, before the messages finally reach the true device.

The numbering of the devices is nof fixed. It can change from reboot to reboot on a
machine, In order not to end up with speaking to an orphaned game port, you'll
have to list the names of the reported devices and choose the proper one.

midiOutGetDevCaps4 returns a 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.

<midi.ijs dll calls»+=
NB. A wrapper to return the device name given a device number:

midiQutGetDevName =: monad define "0
caps=. midiQutGetDevCapsA y. ; (100#' ') ; 1C0
NB. The following relies on some "magic knowledge"
NB. about the layout of the “capabilities" { structure:
name=, {{.~ i.&{0{a.)) (8+1i.32) { > 2z{caps

<session trace»=

1 ndev =, » mididutGetNumDevs '
k|
(; midiOQutGetbDevName)*0 i. ndev

- mEmmmsss e mm—————— +
{0IESS MPU-LoO1 {
L R +
{1|ESFM-Synthese (220}

#mfmmmmmm A n e —————— +*
2| YAMAHA SGMP Driver |
L R ittt +

The “MPU-401" device refers to the external game/midi port of the system,
whereas “ESFM-Synthese” refers to the on-board FM MIDI chipset of the sound-
card. The odds are good you'll find something similar in your system, too. The
Yamaha SGMP Driver is the software-emulated “sound-card”. Let’s use the built-
in hardware synth, i.e. the device number 1 from the list above. (The MPU driver
would be useless unless there’s a synthesizer hooked up to the external port.)

The first argument to midioutOpen, (,9), is a bit tricky. The parameter type is
=i, for “a pointer to the space receiving the handle of the opened device”.
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